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NMPEOWCJ/IOBUE

B npoMbimieHHOCTH cOOPHOro Kesne306eToHa OCHOBHAs
Macca TPOAYKLUHH BLHITyCKaeTcs B (opMax WM Ha TNOARO-
HaX, ecJH NpeAyCMaTpPHBAeTCs HeMeNJIeHHOe pacmanyO6JiH-
BaHHe H3JEJHH.

dopMel ¢ GopraMu 4 6e3 GopTOB (MOAMNOHbI) SABJASIOTCS
HauboJiee MAacCOBHIM TEXHOJIOTHUECKHM 06ODYyAOBaHHEM.
KosuuyectBo ¢opM 1O BCeM NPEANPHATHAM HCUHC/AETCS
COTHSIMH ThICSY, a Ha HX H3TOTOBJEHHe pacXopyeTrcs
g0 50—70% cranu, wupymeir Ha o6opynoBaHHWe 3a-
BOOOB Kene306eTOHHbIX Hafenu#t u kKoucrpykuuit. Co-
OTBeTCTBEHHO BEJMKH M KanuTaJbHblE 3aTpaThl Ha ¢op-
Mbl, HpeBbIlIaOHI¥e OOBLIYHO IIOJOBHHY CTOHMOCTH 060pYy-
mOBaHUA (OPMOBOUHHIX LIEXOB, BO MHOTHX CJy4yasix BMECTE
C NpONapOYHBIMU KaMepaMH.

HyxHO OTMeTHTh TakXe, YTO KauecTBO Kese306eTOoH-
HBIX H3eJHuil 10 TeOMETPUUECKHM pa3MepaM 3aBHCHT B OC-
HOBHOM OT KEeCTKOCTH TNOALOHOB M GOPTOB, a TaKXe KOH-
CTPYKUHMH CONpSXKEHHI OCHOBHBIX 3jeMeHToB GopMm. He
MeHee BaXKHO M TO, UTO pacyeTHas BeJHYHHA NpelBapH-
TEJBHOTO HAMPSKEHHs B apMaType HW3AeqHH MoxeT ObITh
ofecrieyeHa TOJNBKO B MOCTATOYHO KeCTKHX ¢(opmax. Bce
3TO CBHIETEJNBCTBYET O HEOOGXOAHUMOCTH 0CO00r0o BHHMAHHSA
K KOHCTPYHDPOBAHHIO U pacuery GHOPM.

IlpoextupoBanueM ¢opM 3aHuMaeTcss OGOJbILOE YHCJO
NPOEKTHBIX HMHCTHTYTOB, KOHCTPYKTOPCKMX M IIPOEKTHBHIX
610po, MpOEKTHBIE TPYNIEl TPECTOB, 3aBOAOB H T. A., HO IO
9TOMY BONpPOCY uMeeTcst Jumb «VHCTPYKUHs 1O MPOEKTH-
POBaHHIO M 3KCIIyaTaluH.(opM IS HU3rOTOBJEHHS cGOp-
HBIX KeJe300eTOHHBIX KoHCTpyKuuii»  (Iocerpoiiusaar,
1960), paspa6orannas HUHM)KD coBmecTHO € ApYrHMH Op-
raHu3alusMH, KOTopasi paccMaTpPHBaeT TOJbKO OOlHe BOI-
pochel mpoeKkTHpoBaHHA (opM. B Heli, B yacTtHOCTH, He Haul-
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M OTPAXKEHHsT pacyeT M KOHCTpyHpoBaHHe GODM MJsi H3-
Jenuii ¢ nmpeiBapHTEe]bHO HaMpsKEHHOH apMaTypoi, XoTd
3TH BONPOCH B CBS3H ¢ OBICTDHIM pa3BUTHEM TpeABAPH-
TeJbHO HanpsiKEeHHOTO Xese300eToHa mpHoOpeTaloT ocoboe
snayenke. Buinmymennble HAIDKDB neckonbko panee «Yika-
3aHHSA TI0 YCHEHHIO CTaJbHBIX MOALOHOB MPH H3TOTOBJECHHH
IPEeIBaPUTENIbHO HAMPSIKEHHBIX XeJe306eTOHHBIX H3Le/Hil»
(Focerpofinanar, 1959) paccMaTpHBalOT crnelHabHbe BOM-
pocsl, cBSI3aHHbIe HEMOCPEICTBEHHO € MPHCIOCOGICHHEM 3K-
CIJiyaTHPyeMbIX Ha 3aBofax «(opM AJsl BRIIYyCKAa M3NEJNHH C
NpefBapHTEIbHO HAMPSXKEHHOH apMaTypoid M, €CTeCTBEH-
HO, He MOTYT CJYXHUTb nocob6ueM [/ NPOEKTHPOBAHHUS
¢opm.

Hacrosimass HHCTPYKUHS MPH3BaHA BOCIOJHHTH HMeEIO-
wuiicss mpo6en M JAaTh MPOSKTHPOBIIHKAM MarepHaj, no-
3BOJISIOIIHH BHIGHPATh B KaXKIOM KOHKDETHOM CJydae Hau-
6osiee paliOHAJBHBIH THUI (GOPMBI H IPOH3BOJHTL JOCTATOU-
HO TouHBIH pacuer. ITosp30BaHMe HHCTPyKUMEH rapaHTH-
pyer or paspaboTkd ¢$opM, HMeWMIUX O0JbIION 3amac no
JKeCTKOCTH; B TO 2Ke BpeMsl (DOpMBbI, pacCuHTaHHbIE IO HH-
CTPYKLHH, OyIyT BCErja yIOBJETBOPSATH YCJOBHSM IKCIIY-
aTalHu.

Huerpykuua cocTour H3 13 raas, B KOTOPbIX paccmar-
PHBAIOTCSl KOHCTPYKTHBHBIE CXeMBl (POPM sl H3AENHH C
NpeABaPHTEJNbHO HAMNPSIKEHHOH apMaTypoH, NpUBENEHL! OC-
HOBHbIe pacyeTHble IIOJIOKEHHss H MeTOJHKa pacuera ¢opm
pas3auuHbix THNOB. OTHesbHO HaHEI YKa3aHHs IO pacueTy
OGIIMBKH TNOJANOHA, 60pPTOB (GOPMbI ¥ HEKOTOPble CBENEHHUS
0 JHHAMHYECKOMY pacuery ¢opMbl. B mpujoXKeHHSX cO-
IePXUTCA BCIIOMOTATeJbHBIH JJIsl pacyera MaTepHaj B BH-
ae Tabauy, rpaduKOB M HOMOrpaMM, IPHMEpH pacueTa H
yKasaHHs mo BBHIOGOPY THHa (OPMBL

HHcTpyknusi paspaGoraHa B LeHTpanabHO#i JabGopaTo-
PHH 33BOACKOH TEXHOJIOPHH IIpEIBAPHTEJBLHO HamlpsiKeH-
Horo xenezoberona HUMJKB (pykoBomurens j1aGopaTopuu
I-p TeXH. HayK., npod. B. B. MuxaiiioB) KaHA. TeXH. HayK
I'. C. MuTHHKOM.

Bce 3aMeuaHus MO COAEPIKAHUIO MHCTPYKUHMH TNpock6a
HampaBJsTh mo azxpecy: Mocksa, )K-389, 2-a HHcrtuTyT-
ckas 6.

Jupekrop HUU Gerona u mxenesoGeroHa
B. B. MAKAPUYEB



OCHOBHBLIE OBO3HAYEHHA
Harpyskn u chian

N — cuna HaTsXeHus apMaTypH H3JENHS;
g — ClUIoulHAas paBHOMEepHasl Harpyska oT cofcTBeHHoro Beca ¢op-
MBI}
P — TO Xe, OT Beca CBeXeyJOXeHHOH GeTOHHOH CMECH,
g — 10 Xe, cymmapuasa (g=g-+p);
g1 — TO Xe, YUHTEIBAEMas IIPH pacuere OGIMHUBKHY;
p— GOKOBOE jaBJieHHe OT BHGpHPYyeMO#i GEeTOHHOH CMecH H Hpurpy-
3049HOro (UITAMOYIOIIEro, NPECCYION(Ero) yCTpORCTBRa;

p1— HHTEHCHBHOCTb GOKOBOrO [aBJIEHHSI HA yPOBHe Bepxa 60pTa;

P2 — TO ¥Xe, Ha ypoBHe HH3a 6OpTa;

Q-— aBJiende HA eAMHHNY IUIOHIAJH OT MPHTPy304HOro (mTaMmylo-
IEEr'o, Npeccyollero) ycTponcTaa;

P — cuna npesBapHTeJbHOrO HalpsiXKeHUus GOPMHL;

P, — ycunne, BosHHKalOLIEEe B CTEPKHAX (TATAX) MpeABapPHTENbHO Ha-

NpsKEHHON (GOpMbl NMPH NPHICKEHHH CHJBI HATSIKEHHS apMa-

1ypsl H3eJHs M CINIOWHOJ PaBHOMepHOR HarpyskH OT Beca

CBEXKEYJN0KEHHOH GeTOHHOH CMecH.

['eomeTpHruecKHe XapaKTePHCTHKH

b— wHpuHa (HOpMHI;

! — jiinna dopMI;

@ — paccTosiHie MeXAY ONOpaMu 110 AJIHHE;

¢ — IMHa KOHCOJIH;

£ — OTHOLUEHHE AJUHBL KOHCOIM K PAacCTOSHHIO MEXZYy Onopamu

c

a
h— BHICOTA 6OpTa;
$ — ToJIHHA OOLIKBKYU OAJ0HA;

b, — pasMmep syeliku OGHIMBKH MO LIHPHHE NMOJ10HA;

a— TO Xe, M0 AJHHE;

F — NpHBeJeHHAs IJIOLIAL TONEPEYHOTO ceyeHns (GOpMBHI;

J/ — UpuBeIEHHHB MOMEHT HHEPIHH CedeHus,;
r— PajuyC HHepUHU CeuyeHus,;

Fy— 1I0aAb CTEPKHEH WA TAT, CO3AAIOWHX NpeABaPHTENBHOE Ha-
npsAxenne (GOPMH WJIH PasrpyKaloMHX ee OT H3rHGaIOLIEro
MOMEHTa;

e, — PACCTOsIHHE HEHTPabHOH MJIOCKOCTH (GOPMH N0 BepxHeH TpaHH

OGWHBKH MNOAJ0HA;
€— 3KCIEHTPHUHTET NPHAOKEHHA CHJAH HaTAXKeHHs apMaTypbl Hs-
JeJIusi OTHOCHTeJNIbHO HeATPaJbHOA MJIOCKOCTH (HOPMEL;



¢/ — paccrosiHue HeHTPANbHOH IMOCKOCTH A0 LEHTPa TAKECTH CTep-
XHeH WIH TAr, CO3MAIIHX NpeiBapHTe/bHOe HAaNpAXKeHUe (hop-
MEl HJH pasrpyXalHX ee OT H3r#6aloliero MOMEHTa,
€ — BeJYMHA CMELIeHHs] OCH LIaPHHPOB BHH3 (BBEPX) OTHOCHTEJB-
HO HeHTpa/ibHOH IVIOCKOCTH B (opMe ¢ KaYalOmUMHCs ynopa-
MH HJIH HeATpaJbHOH IJIOCKOCTH BBEPX OTHOCHTE&IBHO OCH Ha-
OpAXKEHHOH apMaryphbl, KoTopas o6GecnedynBaeTr IOJHYI pas-
IPY3Ky OT H3ruGalwmero MOMEHTA;
Fy— naomase npepsapuTenbHO HAUPSKEHHOH AapMaTypel H3IENHf;
{— paccToaHHe OCH HalpsKeHHOH apMaTypsl 10 palodefl MoBepx-
HOCTH NOAJ0HaE.

XapakTepHCTHKH MaTePHAJIOB

R — pacuernoe conpoTHBAeHUE CTAJI;

R — HOpMaTHBHOE CONMpPOTUBJIEHHE CTAJNH CTEpkKHe# (TAr), co3LalK0-
LIHNX [peABapuTesibHOE HANpsiKeHHe GOpMBL;

E — Moaynn ynpyroctd MaTtepuada GopMsl;

G — Moxyap cABHra;

E, — monynb ynpyrocta apMarypbi;

E; — Moxyne ynmpyroctH crepaHel HAHM T, CO3NAOIMMX NpPENBapH-
TENbHOE HanpsiKeHHe (OPMBI WIH pasrpyxaloliHX ee OT H3TH-
6alolLiero MOMeHTa;

Y — o0'beMHBIH Bec GeTOHa

Hanpaxenuss u aedopmannu

op— NOTEPH HaNpPsKeHHsT B apMarype wuslejHd, BH3bIBaeMHe ge-
¢ opmanuei Gopmsl;
[cy,]—— JOMyCcKaeMasl BEJIMUHHA 3THX IOTEPD;
6,— NOTEPH HaNpSKeHUs B apMaType M3JeJHsl 3a CHeT YAIHHEeHHS
TATH B HOpMe ¢ KadalolHEMuCS YIOpaMH;
o, — TO e, 3a cyer cKartdas (OPMH H CONYTCTBYIOILErO €My IIOBO-
pora ynopa;
0, — HampsiKeHne B TAre (GpOpMH ¢ KAYAIOMHUMHCHA YTOpaMH;
Gc—— CXXHMaIOIlee HaNpsKeHWe Ha YPOBHE CPeNUHHOH MIOCKOCTH 06-
IMBKH, .
Yy — pebopmanus ¢opMH (3aeMenTa (GOpMBI) OT PaCUETHHIX Harpy-
30K;
[y] — monyckaembiit porns QopMsl,
[yel — nonyckaembiii BHIruG dopmst;
1¥1] — nonyckaemsift nporu6 o6mHBKY;
[y] — nonyckaemas pedopmauns Gopra $opMbL

Pa3mMepHOCTH
Cuna—B ke
Hanpsixeune — B ke/cu?.
JluHeiiHbie pa3Mepul — B CM.
INnowane — B cu?



1. HABHAYEHHUE N OBJIACTb MPUMEHEHHSA

1. UHcTpyKuns paspaboTaHa NPHMEHHUTENBHO K pacue-
Ty $hopM H MOAAOHOB!, Ha KOTOpble mepenaercs CH/a Ha-
TSKeHHs1 apMaTtypsl. El0 MOXHO mo/b30BaTbesl TaKXKe NPH
npoekTHpoBaHUH (GOPM HJAsi H3denuil ¢ OOBIUHOH HeHamps-
XKEeHHOH apMaTypoil, NIpHHUMAas CHJIY HaTsSKeHHs 3TOH ap-
MaTypel paBHOH HYJIO.

2. VlucTpykums pacmpocTpaHsieTcss Ha (OPMBI, TIpHMe-
HsieMble TIPH PAa3JIMYHBIX TEXHOJOTHYECKHX CXeMaX TNpOu3-
BoxcrBa. [lo MHCTPYKUHMM pAacCUHTHIBAIOTCS TEePEHOCHBIE
¢opMBl, IKCIIyaTHpyeMble Ha TIOTOUHO-arperaTHbIX 3aBO-
nax, GopMbl- U MOJIOHLI-BATOHETKH, epeMelliaeMbie [10 KOH-
BefiepaM, U CcTalHOHapHble (OPMBI, cayxKaliiue NPH CTEH-
JIOBOM H3TOTOBJIEHHH JAJIMHHOMEDHBIX H3aeJHuil.

3. MHcTpyKuneit MOMKHO T0Jb30BaThbCsl MNpPH pacuere
dhopM IJd U3MeJHH PAa3NUYHBIX Pa3sMepOB H CeYeHHH, Kak-
TO: MJAOCKHX M PeGPHCTHIX NJUT ¥ MNaHeJeH NepeKpbiTHH
(moKphITHI), CTEHOBHIX naHeJseil, 6ajok u depM, purenei,
orop pasHoro HasHaueHust H T. A. OCHOBHble TNO0XKEHHs
o pacyery, CojaepiKauigecs B HHCTPYKUHH, MOIyT GbITh
HCIOJIb30BAHBl MPH TNPOEKTHPOBAHHH (OPM AJs H3IEHH
crneuuanbHOre HasHaueHus (Tpy6, TIOGHHIOB H T. L.).

4., B uHCTpYKUMH JaHbl  peKOMEHTAalMH 10 pacyery
¢opM nns u3nesnuit ¢ ABYXOCHOH NpelBapHTENbHO Hamps-
JKelHOW apMaTypoit (MJAHTH HepeKpHITHH, MOPOXKHHE H
a3pOIPOMHbIE INIHTHl H T. I.); LIMPOKHE NOANOHLI B TaKHX
dopMax uMeOT chnenubHyeckue ocOGEHHOCTH pacuera.

5. VHCTpYKIHA COAepPXKUT YKa3aHHs 1o obumemy nedop-
MalHoOHHOMY pacuery ¢opM, OTAEIbHO pacueTy OOGIIHBKH

! TTonnoHbl Kak £aMOCTOSITEJbHbIE KOHCTPYKIWH NMPHMEHAIOTCA TNpPH
(opMoBaHNH U3NENHA ¢ HEMEANEHHLIM pacnanybiauBaHueM. B HHCTPYKIUH
NOALOHE, pacCMaTpuBaeMble Kak GopMel 6e3 6OPTOB, YIOMHHAOTC 0C060
TOJIbKO TPH HdJIHUHH CIELHAJILHBIX K HAM TPeGOBaHHH.
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HonAoHa ¥ GOPTOB, a TaKXKe HEKOTODbie CBOIeHHs N0 IH-
HaMHYECKOMYy pacuery. B Hefi He nmpuBeleHbl HaHHBE IO
pacuery OTJeJbHBIX KOHCTDYKTHBHBIX 3JeMeHToB (6asok
Kapkaca noanosa, pefep XKeCcTKOCTH, YNOPOB, NOAbeMHBIX
k06, (DHUKCATOPOB U T.N.), KOTOPbIH BBHIIOJHAETCS KakK AJs
OGLIYHBIX CTaJbHBIX KOHCTPYKLMH B COOTBETCTBHH C TJ1aBOH
CHull 11-B.3-62. «Cranpible KoHcTpyKunu. Hopmel mpoek-
THPOBAHHUS».

6. IIpu npoexTupoBaHuu THn GOPMHI JAJA TpeNBapH-
TEJIbHO HANPSIKEHHMBIX H3Je/IHil yCcTaHaBAMWBaeTCs TEXHOJIO-
TMYECKUMH OCOGEHHOCTSIMH TIDOH3BOJCTBA H BEJHYHHOH CH-
JB HaTsKeHHsT apmaTypbl. Hekoropnlie cooGpaxkenus 110
-BbI6OpPY THIa (HOPMbI NpPHUBEJEHB B MPHIOKeHHH 9.

Il. KOHCTPYKTHBHBIE CXEMb! ®OPM

7. OCHOBHBIMH 3JIeMEHTAMH (ODMBI SIBJIAIOTCA NOAJOH
u Gopra (mpomosbubie H TopuoBbie). [Toanon npeacrasaser
co6oii pabouyi NJOIIafKy, HA KOTODOH HPOH3BOAHTCA
dopMoBanre mapeauii. OH COCTOMT H3 Hecymero Kapka-
ca, OGBIYHO CBApHBAEMOro W3 NMPOKATHHLIX Npoduied, u oG-
LIMBKH H3 JIMCTOBOH CTaju TommuHoi 4—10 ma.

B 3aBHCHMOCTH OT IIONMEPEUHOr0 €eYEeHHs H3AeaHs 006-
IKABKA OBIBAET MJOCKOH HJIM HMeeT CJIOXKHOe OuYepTaHHe;
B NIOCJEQHEM CJyyae ee DEKOMEHIYercss H3roTaBJ/IHBaTb U3
THYTO# JIHCTOBOH CTafnH.

8. Bopra oGecneunBaloT TpebyeMble TEOMETPHUESCKHE
pasMepsl mu3jenus B NyaHe H Mo Beicore. OHM NPHHHMAIOT-
cs U3 MPOKATHHIX Npodwuiei (IUBEJJIOPOB H YrOJKOB) TIPH
HeGOMbLIOH BHICOTE HM3LEJHSI HJH H3TOTABJHBAIOTCS CBap-
HBIMH M3 BEPTHKaJbHON CTEHKH H TOPH3OHTA/bHBIX pebep;
pekoMmenjyiotcsi Gopra M3 THYTOH JucTOBO# CTanH. bopra
KpensiTcsi K IOJJIOHY JKecTKo (cBapkoil, GojTaMu) WJH Ha
mapuuapax. Tun coefHHEHHST 3aBHCHT OT TEXHOJIOTHH H3-
_TOTOBJICHHS] H3IEJNUsl H ero KoH(Hrypauud.

9. ®opma ocnamaercss ckoGaMu Js MOLbeMa HJIH KO-
JIeCaMH JJ1s1 NepeiBUXKEHHsT 110 pesbcaM, 3aMKaMHu, 3anupa-
oMU 60pTa, CnelHasbHBIMH ycTpolictBaMu (6Gydepamu,
ynopaMs M T. {l.), CAYXKAIUHMH A QHKCanHH HOPMEI Ha
-paboyux MecTax W 8 KaMepe INpONapHBaHHS.

B ¢dopmax nns npensapuTeNbHO HANPSIKEHHBIX H3AEJIHH
HOTOJIHHTENBHO CTABSTCS YNODHI WJH IUTHIPH!, HA KOTQPBIX
3aKpeligeTcsl HampsiXKeHHas apMmarypa.

! Hixe B TeKcTe MOX yNOpaMH MOHHMAIOTCS KaK COGCTBEHHO ymo-
pbl, TaK H WITHIPH.
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10. Onopbl MOABUKHBIX GOpM (MOABEMHble CKOGH, K®-
Jeca, CToiKH) OGBIYHO CMeIleHbl K cepeauHe. B 3THx xe
MecTax pacnoJjaraioTcss MONKJAMKH, NpHMeHsieMble NpH
mrabenupoBanuud ¢GopM B lieXe H KaMepe NponapHBaHHS.
PekoMeHyeTCss OMOPHI PacmoJiaraTh Ha TaKOM PacCCTOSTHHH
OT TOpUOB, YTOOLI OTHOLIEHHe AJIHHBI KOHCOJIH K Paccros-
HHIO MeXAy omopamu Obiio B npepenax &=0,35 +0,4.

11. dnst M3roTOBJAEHHS INpPEeIBAPUTENbHO HANpPSIKEHHBIX
XKene306eToHHbIX H3fenuit paspabGoradsl GOPMBI CAGAYIO-
HIMX KOHCTPYKUMH:

A — of6pHOTO THHA;

B — npenBapuTeIbHO HaNpPsAXKEHHLIE:

C TOPH3OHTAJbHBIM NPH (OPMOBAHHH IONIOHOM;

C TOpPOTHYTBIM 1pH (HOPMOBAHHH WOLJOHOM;

B —«¢ KayaoouMMHCS YNOPaMH, pasrpyXkeHHble OT H3-
rubaiomero MOMEHTa:

CO3XaBaEMOTO CHJIOH HATSIKeHUs apMaTyphl H3JeJiHs;

CO3aBaeMOTO CHJION HATSKEHHS apMaTyphl H3JeNHs: H
pacyeTHO# BEPTHKA/JbHOH HArpy3Koi — fIOJHOCTLIO pasrpy-
XKeHHbIE;

' —c¢ nopo6paHHBIM IIOJIOXKEHHeM HeHTpaJbHOH IJI6-
CKOCTH:

¢opMBl ¢ HEHTpPaNbHOH MJOCKOCTbIO, COBMEIIEHHOH C
OCbI0 HaMpsI’KEeHHOH apMartyphl;

(opMBI, MOJHOCTHIO pPasrpyXeHHble OT H3ru6aloiero
MOMEHTA 3a CUeT CMellleHHsi HeHTPaJbHOH MIOCKOCTH OTHO-
CHTEJbHO OCH HANpPSIKEHHOU apMaTyphl;

JI — BuirubaeMble NPH HATAXKEHWH apMaTypsl (B CBA3H
C pacnoJioxKeHHeM HeHTPaJbHOH TJIOCKOCTH BHIILIE OCH Ha-
NpsiKeHHOH apMaTypHl);

E — crannonapusle GopMbI I/151 H3rOTOBJEHHS IJIMHHO-
MEpPHBbIX H3JeJHH:

pasrpy:KeHHble OT H3rHOAIONIEr0 MOMEHTa, CO31aBaeMo-
o CUJ0OH HaTAXKeHHs apMaTyphl, 3a (CUET BEDTHKAJbHOM
HarpyskKu;

pasrpyxeHHble OT H3THGAIOLIEr0 MOMEHTA, CO3JaBaeMo-
ro CHJIOH HaTAXKEHHS apMaTyphl H3JeJHsi, ¢ TOMOIIbIO CIle-
HUaJNBHBIX YCTPOHCTB (TIpeIBapUTENBHO  HallpsXKEeHHHIX
CTepXKHEH (TAr) HJH KadaloIHXCs YHOPOB);

¢ HeHTpaJbHOH MJOCKOCTBIO, COBMEINEHHOH C OCBIO Ha-
JTIpsiKeHHOH apMaTyphll;

! Takue OpMBI 110 pacyeTHOHi CXeMe He OT/IHYAIOTCH OT COOTBETCE-
BYIOHIHX NOJIBHAHLIX GOPM H HiKe OTAEIBHO He PacCMATPHBAIOTCA.



K — dopMBl ¢ OTAeNsieMBIMH 3JIEMEHTAMH, NPHMEHS-
e€Mble TIPH HU3TMOTOBJIEHHH PpeOPHCTHIX H3Je/HH:

¢opMBl C ONYCKHBIMH KECCOHAMH;

¢dopMBl ¢ OTHEJIIEMBIM TIOANOHOM;

GopMBI €O CKOJB3ALIMMH  KJHHbSIMU-BKJAABIIAMH

Hu T KL

Puc 1. ®opma o6blyHOrO THIA

1 ~ noanon; 2 — npoaoamub 6opT, 3 — TOpLOBHIA 60pT, 4 — cKOoGa mapHHpPA,
5§ — npoywmuHa, 6 — noxbeMHas cKoba, 7 — ymop, 8 — 3aMok

12. ®opmbl O6BIYHOrO THNA KOHCTPYKTHBHO HE OT/HYA-
10TCd OT ¢GopM, NPUMEHsIeMbIX TIPH H3TrOTOBJIEHHU U3NENHH
¢ oObluHOH, HeHaNpsKeHHOH apmartypoit (puc. 1). Ouu Ha-
XOAAT NpHMEHEeHHEe NIPU CPaBHUTEJbHO HeGOJbIIOH CHJe Ha-
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TAXKEHHs apMaTyphl, OpPH KOTOPOHl 3a CYeT HEKOTOPOro
yBeJNHYEeHHS BBICOTH ITOJNOHA WJIH KOJHUECTBA MPOLOJBHBIX
6asoK B HEM MOXHO ofecrneudTh Manblii Nmporu6 ¢GopMel
NpPH NPHUJIOKEHUH PAaCUETHEIX HArpysok.

13 B mpeasaputesbHO Hanps:keHHO# ¢dopme (puc. 2)
3a CUET HATSKEHHS CTepXHel (TAr), pacnojaraeMhix B
HHXKHel YacTH ceyeHHs MOAJLOHA, (CO3LAeTCs BHITHO, mora-

Puc 2 IMonnoH mpeiBapUTe]bHO Ha-
npsixerHOH ¢opMbl (6opTa yCIOBHO
He TMOona3aHbl)

{ — noanon, 2 — HaNPAMKEHHBIK CTEPKEHB,
8 — ynop

IIaeMbiii NPH HaTSXKEHHH apMaTypbl H3/1eJHsA U NPHJIOXKe-
HHH BePTHKAaJIbHOH HArpy3KH OT Beca CBEXKEYJIOKEHHOH Oe-
TOHHOH cmecH B pesyabTare ¢opMOBaHHE H3JEAHS IPOU3-
BOANTCS MJIM Ha TOPH30HTAJBHOH pabouell MOBEPXHOCTH
MOJI0HA WJIM Ha NOBEPXHOCTH, MPOTHYTOH B mpenesnax, Ko-
TOpHIE JONMYCKAITCS HAacTOslled HEHCTpyKuHed (cM. 1. 25).
KouCTpyKUHs MpeaBapHuTeJbHO HaNpsXKEHHOH (GOPMbI He
3aBHCHT OT BHJa pabouell MOBEePXHOCTH NOANOHA NpH ¢op-
MOBaHHH, TOJbKO BO BTOPOM (CJydde CuHJa HAaTSIXKEHHs
cTepxkKHelt (TAr) MeHblue.

14. Tlpn npoOeXTHPOBAHHH IIPEABADUTENIBHO HANpPSXKEH-
HOHt QopMBl HeOOXOAMMO CTpPeMHTbC K OoJsplliell BHICOTE
CeueHHsl MOJJOHA (HACKOJbLKO 3TO AONYCTHMO MO TEXHOJIO-
THYECKHM COOOPaKeHHSIM), TaK KaK MPH 3TOM 3/EMEHTH,
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Cco3gamiide B Hell HauaJbHbIH BBHITHG, MOXKHQ pacroJararb
Ha OTHOCHTENbHO GOJIBIIOM pACCTOSHHH OT HeHTpaJbHOH
NJIOCKOCTH, W CUJIA, ¢ KOTOPDOH HYXKHO HATATHBATb CTEPXKHHU
(Taru), yMeHpliaercss yKesaTeabHO MJOHIAAbL 3THX 3JeMel-
TOB NPHHUMATh BO3MOKHO OOJbIUei, 4TO yMEHBLIIAEeT [e-
¢opmanuuio GOpMBl Npu NPHUJIOKEHHH PacyeTHOH HArpysku

Puc 3 llozzonn ¢opMsl ¢ KauaomuMecs yrnopamu (6opta ycaos-

HO He IOKasaHbl)
@ — oCh MIAPEUPOB COBMEIieHa ¢ HeHUTPaNbHON MIOCKOCTHIO, 6 — OCh HIADHH-
puB CMRIleHa BHH3 OTHOCHTEJNbHO HeHATpaJbHOH NJAOCKOCTH, [ — MOAKOH
2 — tgra, § — oCb mMIapHHpa, 4 — yOOp

¥, 3HAYUT, TIO3BOJISI®T COOTBETCTBEHHO YMEHBLINUThL €e Ha-
yaabHbIH BHIFUO.

Mpumeuanue KOHCTPYKTHBHEHIE DPEIUEHHS NpPeABapPHTEJIbHO Ha-
NPAKEHHHX GOPM CM «YKa3aHHs N0 YCHJIEHHIO CTANbibIX HOIJOHOB IPH
H3TOTOBJIEHHH NpPELBapP TeJBHO HANPIKEHHEIX Kene306eTOHHBIX H3NeNHHS
(Tocerpoiinanar, 1959)

15 ®opMy MOXHO PA3rpy3HTh OT AeHCTBUS H3THOAIOLETO
MOMEHTA, ec/H MPHMEH»Th KayalolllHecs YmOpH, COeAHHeH-
Hble TOHH3y TATaMH, INPH COOTBETCTBYIOIEM pacloJoXKe-
HHH OCeH UIapHHPOB 3THX ynopoB. B Takofi dopme, ecan
COBMECTHTb OCH IIAPHHPOB ¢ HeNTPANbHOH  TJIOCKOCTHIO
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(puc. 3,a), MOXHO MOJYUHTb KOHCTPYKLHIO, pd3TPyKeH-
HYI0 OT H3THGAIOLIero MOMEHTA, €O03[aBaeMoOro CHJOH Ha-
TSXKEHUsT apMaTypul WafAenaus, Koropas Oyaer nporubarbest
TOJIBKO OT pacueTHOH BepTHKAJbHOH Harpy3KH.

16. ®opma ¢ KauawIWUMUCH YIOPAMH' IIOJHOCTBIO pas-
rpyxaercsi oT H3rH6almeno MOMeHTa, eC/U OCH LIapPHHPOB
CMellleHbl BHH3 OTHOCHTEIBHO HEHTPAJNBbHOM MJOCKOCTH Ha
COOTBETCTBYIOUIYI0 BeauuuHy (puc. 3,6). Beauunna cme-
ILeHUST B 5TOM cJyuae OIpe/esisieTcss M3 YCJOBHsA, YTOOH
nporut® PopMbl OT pacueTHOH BepPTHUKAJNBHO{ HArpy3kKd Oblj
66l paBeH BBIMAOY, KOTOPEHIA CO3MAeTCH MPOJOJbLHON CXKHMA-
Jolel cuJIolf, CMeNeHHOH OTHOCHTEJNbHO HEHTPaJIbHOH IIO-
CKOCTH.

17. Tloxmon ¢opMbl ¢ KaualOUMHCST YIOpaMu Heo0Xo-
JI¥MO TPOEKTHPOBATh BO3MOXHO GOJblliell BBHICOTHI (C yue-
TOM TexXHOJIOTHYeCKHX TpeOOBaHMiH), a TATH pacmnojaraTh
KaK MOXHO HHXKe OTHOCHTEIbHO HEHTPaJIbHOH IJIOCKOCTH.
DT0 MO3BOJSET YMEHBIUNTL HANpsKeHHe B TArax, a Takxke
IPOAOJbHYIO CXKHMAWLIYIO CHIY, HeHCTBYIOLLYI0 Ha ¢opMy.

B ¢dopme, NOJHOCTbIO pasrpyKeHHOH OT H3THOGAMOLIErO
MOMEHTa, IPOLOJbHAS CXKUMAIOLIas cHia moJydaercs 6oJib-
e, 4eM B CJydae pPasrpy3KH TOJBKO OT MOMEHTA, CO3/a-
BAEMOTO CHJIOH HaTsXKeHHs apMmarypsl H3genus. Ilpu moi-
HOH pasrpyske yBEJIHYHBAETCS TaKke ILIOIAAb TAT, coe-
JHHSIOIHX XKayaloupecss yIOpHL.

ITpumedanne KoHCTpyKTHBHbIE pelieHHs (OpM, pPasrpyKeHHBIX
oT usrufaroinero MOMEHTAa, CM «YKasaHHs [0 YCHJIEHHIO CTaJIbHBIX TIOA-

[OHOB MPH H3TOTOBJEHHH NpeNBapHTENbHO HANPAKEHHBIX XKeJe30GeToH-
ubix wapeauit» (Coccrpofimazart, 1959).

18. OrcyTcTeue usrmbaiolero MoMmeHTa obecreuuBaert-
csl TaKKe NPH COBMEWIEHHH HeHTpaibHON IVIOCKOCTH C OCBIO
HanpsiXKeHHOH apMaTypel HJH HEKOTOPOM €€ CMEeILeHHH
OTHOCHTENILHO 3T0H ocH. Takast ¢opMa mosyuaercs, eciH
OCHOBHLIe NPOAOJbHBIE 3JIeMEHTH CeYyeHHs MOJJ0Ha pa3Me-
HIAIOTCSE B mpeflejlaXx BbICOTHl H3jedAHs HaAM Gopra BKJloda-
101cs B paboty (cm. m. 33).

[1pu coBmMemienuH HefTpajbHOH TIJIOCKOCTH € OCHIO Ha-
npsXeHHoi apmarypel (puc. 4) ¢opma noayuaer HporHo
TOJNBKG QT PacueTHOH BePTHKAJbHOH HArpy3KH; €CaH CMe-
IIeHHe HeHTpaJbHOH MJIOCKOCTH BBEPX TaKOBO, UYTO NMPOTHO
OT pacyeTHOH BepTHKAJbHON HArpy3KH paBeH BHITUOY OT
MOMEHTA, CO3JaBAEMOro CHJIOH HATAMXKEHHsT apMaTyphl Ha-
Jeausi, popMa He pedopMHpYyeTCs B BepPTHKAJIBHOM Ha-
npapjeHuH. IIpH NpOMEXKYTOYHOM TOJIOKEHHH HeHTpasb-
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HOM MJIOCKOCTH OTHOCHTEJBHO OCH HAampsXKeHHOH apMartypbl
¢dopMa He3HayUTeNbHO mporubaercs.

IIpumeuanue Eciu npn nonoGpaHHOM CeUeHHH He yAaercs IO-
JAYYuTb TOJNHYIO Pa3rpysKy OT H3rHGAlOlEr0o MOMEHTA, MOXKHO B ONpe-
JefieHHBIX Opeaeaax MeHATh TPe6yeMyi0 BeIHUHHY CMELIeHHS HeHTpanb-
HOM IVIOCKOCTH 33 CYET M3MEHeHHsI NOJIOKEeHHs! OHop

19. ®opma nas peOpUCTHIX M3LenHii OObIYHO HMeeT ce-
yeHHe, B KOTOPOM HeHTpasbHasi NJIOCKOCTb PacloJsiaraercs

Puc. 4 dopma c HeliTpaJbHOH IUIOCKOCTbIO, COBMEUIEHHOH C
OCBIO HaNpSKEHHOH apMaTypo

! — ocb HanmpsixkeHHOH” apMaryps, 2 — HeATpalibHasi OCh

BhIIIIe OCH HANpsixKeHHOH# apmarypwl (puc. b). B Takoit dop-
Me IIPH HATS)KEHHH apMaTyphl M3JeaHst co3faercss BHITHO,
KOTODPBIH YaCTHYHO {IOTALIAETCS TPOru60M OT BePTHKAJIbHOH
Harpy3ku. MeHss noJsiokeHne npoOROJibHBIX 6aJIOK IO BBICO-
Te, MOXKHO B ONpeleJeHHbIX Tpelesax peryjJHpoBaTp CMe-
IIeHHe HEHTPaNbHOH MJIOCKOCTH H BeJMUHHY BHIrHOA.

20. CrauunoHapHbie (HOpPMH HPOEKTHPYIOTCS IJIs H3ro-
TOBJIEHHS! HECYHIMX KOHCTPYKUHMH MOKpBITHA (6aJoK H
depm mauHO#l mo 30 M, aut 3 X 12 M) M Apyrux AJHHHO-
MEpDHBLIX 3JIeMEHTOB B BepPTHKaJbHOM (puc. 6) u rOpPH30H-
TasbHOM (pHC. 7) NosoXeHHAX. ITH QOPMBI pacrnosaralor-
¢ Ha CIJIOIUHOM OCHOBAaHHUH HJHM ONHPAIOTCSi BO MHOTHX
TOouKax, 6arolaps yeMy B HHX BEPTHKaJbHas Harpyska or
coOCTBEHHOro Beca W Beca GeTOHHON CMecH 3HAYHTEJbHO
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pasrpyxaer koucrpykuuwo. [edopmaunio MoxuO euge 60o-
Jiee YMEHbINUTh, 3aKpensisAs GopMy K OCHOBAHHIO (3akpemn-
JIeHHe He JO/KHO TpensTcTBOBATbL NPOLO TbHOMY HepeMe-
LIEHUIO) MJIH yBeJHuYHMBasi ee Bec (C MOMOIUIbI0 GETOHHBIX
rpy3oB, yK/aaiblBaeMblx cOOKy HJH CHH3Y, 3aJHBKOH Gero-
HOM 4YacTH CeyeHusd).

21. B dopmax ana GeronupoBanusg 0Oa/oxk u ¢GepM B
IOPH3OHTAJBHOM TOJOXEHHH (CM. pHC. 7) CHJIBI HaTske-

Puc 5. ®opma, BeiruGaeMast NpH HaTsKEHuH apMarypn (mei-
TpadbHast IJIOCKOCTb pacho/araercs BbIlle OCH HampAXeHHOH
apMmartyphbi)

1 — noapoH; 2 — npononsuuf#t  Gopr, 3— topuoBslt GopT; 4 — ynop;
I — nefiTpanbHas ock, I/ — ochb HanpsiKeHHOH apMaTyphl

HHUS apMaTypsl H3Jenus NPHJIOXKEHH HECHMMETPHYHO OT-
HOCHTEJIbHO NPOJOJbHOM OCH, OAHakKo GJjaronapst 3Hauu-
TeJbHOH IupuHe GopMbl AehopMalus B TFOPH3OHTAJbHOM
HanpaBJ/eHHH HeBeJqnka, B Takux ¢opmax OCHOBHOE BHH-
MaHHe [O/KHO OBbITh YHeJeHO HCKJIIOYeHHIO mporuba o
BEPTHKAJH, TaK Kak B 0ankax ¥ (epMmax He JOMYCKalOTCHA
HCKPHUBJIEHHA H3 ILJIOCKOCTH.

22. C uenpo mosHO# JMKBHAaUWH nedopManud IO
BEepPTHKa/JIH B CTAlHOHAPHHIX (hopMax NPUMEHSIOTCS KpoMe
JONOJHHTE/IbHOH BEePTHKAJBHOH HAarpy3kd INpenBapUTeJb-
Hoe HamlpsiXeHHe KOHCTPYKUMHM HJIH KayaloUIuecss YT OpHL
KoncTpykruBHble pelueHHsi NPH 3TOM He OTJHYAIOTCA OT
NpHMeHsieMblX B TOABHMKHBIX dopmax (cM. nm. 13—17).

23. QopMbl ¢ OTHENAEMBIMH  3J€MEHTAMH HCKJIOYalOT
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Puc. 6. Cranuonapuast ¢opma nns Ge-
TOHUPOBAHHA O0aJKH B BepPTHKANbHOM
NONOKEHUHK

I — wommon; 2— nponoJbHEE GopT; §—
ynophas IJIHTa

Puc. 7. Crauuonapuas dopMa ois GeTOHHpOBaHHA depMBl
B rOpH3OHTAJBHOM NOJOKEHHH

1 —nonnoH; 2 — npoaodasubit GopT; 3 — TopUoBHi Gopr, 4 — ynop-
Has IJIMTA, § — KeCcoH
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3aKJNMHHBaHHe MpPH nepenade Ha 6eTOH €U HaTsAXKeHHst
apMaTypsl B H3IeJHsX, HMEOUHX Monepeunbie pebpa (mo
Topuam u B mpoJsere) B stux dopmax nepen pacnajyGiH-
BAHMEM KeCCOHH ONYCKAaIOTCH HJH OTAenAsieTcsi HOJJOH
B mepeoM cayuae BCA CHJIA HaTsDKeHHS apMaTyphl H3le-
JIMsl BOCIpUHMMaercs KapKacoM IOAJ0HA, BO BTOPOM — CH-
Jia HaTsKEeHHsl MOJHOCTBIO Tepeaercss Ha NPOoLoJbHble 60p-
ta B ¢opme €O CKOJB3SUIMMH KIMHbAMH-BKJIaAbIUIAMH
obecreunBaerca JErkuil OTPHIB H37eJ/Hs 33 CYET CMEIUEHHs
KJAVHBEB M0 HAKJOHHBIM TpaHaMl

I1I. OCHOBHBIE PACYETHDBIE NOJIO)KEHHUA

24. ®opma paccyHTBIBaeTCs Mo Ae(opMalHdaM H MO He-
cyutei cnoco6rocTH (ycroftunBocti). Ceuenne GopMbl moi-
GupaeTcs, HCXOAs M3 JAOMycKaeMblx mporuba (BeiruGa) u
HOTEPh HAUPSIXKEHHsT B apMarype H3[e/Hs, XKOTOPhLle BO3HH-
KaloT u3-3a Aedopmanud GopMul NpU Tepenaye Ha ee yIo-
pPH CHJBl HATSKEHHs apMaTyphl.

Illpumeuanue J[edpopManus, NpPOABISIOMAACT B MOABHIKHBIX
(dopMax H3-3a pasHOB IJMHEI CTpom (4aloK) HIHM KoneGaHuii OTMEeTOK
penbcoB  (medopmanus, oOyC/IOBJeHHAs JAHATOHAJIBHOH JKECTKOCTBIO
¢:upMBl), He paccMaTpuBaercs ITa JedopManus OrpaHHUHBAETCS JOMy-
CKawH TeXHHUeCKHX yCJaOBUii Ha CTPONB M Ha YCTAaHOBKY nyTed KOH-
Beliepa

25. Honyckaemeiit nporu6 (BbirnG) ¢OpME! IpH OTCYT-
CTBHH CHeEIHaJbHEX TPeOOBAHHMH UJM YKa3aHHA NPHHHMA-
eTcss He GoJiee MOJIOBHHBEI JONyCKa HO HCKPHBJEHHIO Ipa-
Hell, ykaszaHHoro B TY Ha u3fenue.

ITorepu HanpsxKeHUsT B apMmarype H3/eJH:d, BH3bIBae-
Mpie  nedopmanueii ¢$opmel, He JOJXKHBE ({IPEBHIIATH
500 xe/cm?, Paspemaercss yBeJHMYHBATh MONyCKaeMmbie IIO-
Tepu HanpskeHus xo 750—800 ke/cm? B ciaefyrOlUX Cay-
qyagx.

3apaHee M3BECTHO, UTO HaTsKeHHe apMarypel Oyjaer
TPOHU3BOAMTHC MAOMKDATOM MJIH TPY30M;

HMeercsT BO3MOXKHOCTb HJsi KOMIEHCAlUH MOBBIIHEHHBIX
noTepb YBEJHUHBATh TEMIepaTypy HAarpeBa apMaTypH HpH
3JIEKTPOTEPMHUUECKOM crocobe HaTsaKeHHS;

NPH CO3NaHUH HenpephlBHOIO apMaTypHOTO Kapkaca —
3a CcUeT yBeJIMYeHHs CUJB HaTSIXKEHHsi IPOBOJIOKH MeXaHH-
YEeCKHM HJIM 3JIEKTPOTEPMUYECKHM CmocoGoM NpH KOMOHHH-
pOBaHHOM HATSIXKEHHH.

! B pacuere ¢opM c OT[eNsieMEIMH 3JeMeHTaMH HeT NPHHIHIIHAJb-
HBIX OT/HYHH, NO3TOMYy B AajbHeHHIEM OHH OTHGIBRHG HE PacCMaTpuBa-
107TCR
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NMpumevsanus: [ MNoTepn HaNpAKEHHA ONPeNENAOTCA Ha YPOBHS
OCH HanpsiKeHHOH apMAaTyphl Wid ee paBHOJeHcTBYoowlel (npu NBOAHOM
apMHpOBAHHMH H3LENHs HAH DasMElleHHS apMaTypul B HECKOJIDKO PsLOB
no Buicote) Ilpu moacuere Oy B apMaType, PaclOICKEHHOR Bblille HJH
HHXKe pAcueTHOro YPOBHS, HYXKHO PYKOBOJACTBOBATHCHA YKA3aWHSMM NpPH-

Joxenus 8.
2. Ot noTepp RanpsXKeHHS B apMaType H3AelHs MOXKHO fepelTH K

BenyHHE CcOJMIKEHHs YNOPOB HAa YPOBHE OCH 3TOA apMaTtypn no ¢op-
MyJie

Al=ob
E,

26. IMopo6pannoe mo aepopManvOHHOMYy pacuery ceue-
HUe (OopMbl nposepsietcst N0 Hecyuied crnoco6HocTH (yCTO#-
yHBOCTH) B cootsercTBHH ¢ raaBoii CHuIl 11-B.3-62. Pac-
yeT BeleTcs no ¢opMynaMm Ajs UEHTPaAbLHO UJIH BHEUEHT-
PEHHO CXKAThIX 3JE€MEHTOB B 3aBUCHMOCTH OT MNOJIOXKeHHSA
NPOJOJLHLIX CXKHUMAIOIHX CHJA H XapakTepa [ONepeuHoi
AeopMauuu.

27. O6wwuit pacuer GopMbl CONpoBoXKiaercs N0 ONHHU-
TeJIbHOH NpoBepPKOH no aedopMaunsM OTIeNbHBIX 3J1€MeH-
TOoB: 60pTOB ¥ oOwuBkH [lonyckaemas BeanudHa Negop-
Mauud 6opra OrpaHHyHBaeTCA NOJOBHHOH AOMYyCKa Ha HC-
KpHBJIEHHe IpaHefl u34eaus U OJIHOH uUeTBepTbiO AOMNYyCKa
H2 ero WHPHHY (LJHHY).

28. ToauinHa OOWIMBKM TNOAJOHA NPHHHMAETCs TaKoOH,
4100bl Nporu6 ¢e sideifKi, OrpaHUYEHHOH MPOAGAbHBIMH H
nonepeuynbiMy Gankamy, WAH IrpaHd (OPH APOCTPAHCTBEH-
HOH KoH¢urypauuu oGIIHBKN) He npeBbillaj [A0NYCKAeMOH
BeJHYHHB, “ONpeaeseMOll TpefoBaHusaAMH K MOOBSPXHOCTH
usaenus. Ilpu orcyTcTBHHM chelHasbHBIX yK43aHHA paspe-

.1 o
laetcs AONycKaTb NPOTHO, paBHbIi sop Meublued cTopo-

HHl sYeldKH WJ¥ rpaHd, HO He Gojee 1 mm.

AHajoruynple TpeGOBaHHA NpeabABJsOTCS K OOLIHBKE
GOpTOB. -

29. B Heo6xomuMbIX cayuasax, ykasaummix B ra. XIII,
NPOU3BOAHTCS AMHAMUYECKH{ pacuer ¢opMbl HAM OTZeb-
HbIX €e 3/eMEeHTOB.

30. PacuerHbiMu HarpyskaMi a4as (opMbl ABJAAIOTCA:

CHJla HATsXKEHHs apMarypbl H3.1e/HA,

CIJIOIIHAS DPaBHOMepHasl HArpy3ka OT COOCTBEHHOTO Be-
ea (Qopmbi;

TO e, OT Beca CBeXKeyJoxkeHHOA GeTOHHOA CMecH,

PacyerHbie Harpysku COOTBETCTBYIOT HOPMAaTHBHBIM
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3HaveHHsIM (k03 IHUIHEHT meperpy3kd NPHHHMAETCH paB-
HbIM eJHHHLE),

Npameuanua: 1. Beca nposofbHBX U TOPUOBBLIX GOPTOB NPHBO-
JATCA K CIVIOHIHOA PaBHOMEPHOH Harpyske

2. Bec cBexeynoxenHod O€TOHHOH CMECH paspeliaeTcsl NPHHUMATEL
710 BeCy usnenus, yKkasaHHOMY Ha yepTexe.

31. Ilpn pacuere OOGWMBKM NOALOHA NOMNOJHHTENbHO
YUYHTHIBAIOTCS HArpy3kH OT BHUOpHUpOBaHHsl GETOHHOH CMecH
M AaBjeHus NPuUrpy3oyHoro umiura, WTaMioa Wid APYroro
¢opmylouero yctpoiicTaa.

flpumeuanue [lpn orcyTcTBHH OGOCHOBAHHHX NAHHLIX O JaBJe-
HHHM CMeCH npu BUOPHPOBAHHM JONYCKAeTCs 3Ty BEAHYMHY [PUHHMaTh
pasHok 100 xe/m?

32. bopra ¢opMbl paccuuTLIBAIOTCH HA TOPH3OHTAJbe
HOe J[aBJjeHHe, C031aBaeMOe CBelKey/JOMEHHOH GeTOHHOH
CMeCbi0 H Harpy3koii OT OpHMIpy30UYHOro LHTA, HITaMia WJH
Jpyroro ¢opMyioliero ycTpoicTsa.

HHTEeHCHBHOCTh MOPH30HTAJbHOIO AABJEHHS IPH YIJIOT-
HeHnu OeToHa ¢ BuOpaunuedi onpejedsercs 1o ¢opmyde

P=Q; m=vyr+Q.

[Nonnoe ropusoHTanbHOe AaBjeHHe Ha OOPT paBHO
— h2
p= *!2“— + Qk.

Ilpu mepenaye Ha GOPT AaBJEHHsi TOJBKO OT OETOHHOH
cMecH ((OpMYJibl  YNPOLIAIOTCSH: \

p=0; p=1h u p=—"

Hapyxnas o6muBka 6opta, o6pasyoiias napoByio mo-
JIOCTh, PACCUHTHIBAETCA Ha W30bITOYHOE JaBJeHHE, OGLIUHO
pasuoe 0,2—0,7 aru (B 3aBHCHMOCTH OT [@BJIEHHs B Iapo-
BOH ceTH).

33. T'eomeTpHuyeckHe XapaKTepPHCTHKH CeueHHs1 (HOPMBI
I0ICYUHTHIBAIOTCS IO MJIOIIAAH TONAOHA H (IPOROJBHEIX GOP-
TOB, €CJIM TOC/EeJHHE XKECTKO COeJHHeHHl ¢ noajgonoM. Ilpu
IIAPHHPHOM COEIMHEeHHH GOpTOB € NOJMOHOM BOmpoc 06
yuyeTe ceyeHHsi GOPTOB MpH BBHIUHCJIEHHH MPHUBEIEHHBIX reo-
METPHYECKHX XapAKTeDHCTHK pemaeTcs B KaxKJOM KOHKpeT-
HOM CJyyae B 32BHCHMOCTH OT KOHCTPYKLUMH IIapHHPOB,
ONbITa 3KCONyaTalUUH aHaJOTMYHBIX GOpM H# T. I.

ITpumenanue Ecaun B paciueT BBOAsTCS GOPTa, COSIMHEHHHE C
NOAJOHOM Ha IlapHHpPAX, X IVIOLlaAb HCKJAOYaeTcs H3 l'IpHBe,lIeHHOf‘I njao0-

IMagd CeueHus F. Korma oHa HNONCTaBJ/ACTCH B (bOpMleH VI nojacdera
Sy HJAH Q¢
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34. PacuerHas nJjomajnb NMOANOHA YCTAHABJIHBAETCs MU
NJIoIlaAH MNPOAOJBbHBIX 3JEMEeHTOB Kapkaca (ILBeJJepoB
HJAH JABYTaBPOBLIX 0a/l0K) U IIPUBEJEHHOH C JNOMOLIbIO pe-
AYKUHOHHOro Ko3¢@HuuueHTa Nsowand oOuULiBKU. Peayk-
UHOHHbIH KO3(Q@HUHERT ¢, KOTOpbIi JAaeT BO3MOXKHOCTb
yCTAHOBHTb NOJIE3HYIO LUMDHHY OOLUHBKH, BBOAMMYIO B pac-

yeT, onpeneasieTcs mo rpag-

10 Ky puC. 8 B 3aBHCHMOCTH OT

>t - OTHOLUEHHS] PAaCCTOSAHHUS MexX-

— Ay TOYKaMH ONHpaHus GOPMH

T (a) x mwHpyuHe SIYeHKH HJIH
rpaHn oGmHBKU (by).

35. PopMa pa&CCYUTHIBALT-
Csl 110 JKEeCTKOCTH B, MeHbluei
EJ, koTopoii yuu1biBaeTcs yBe-
JHuYeHHue nepopMalni 3a cuer
COBMECTHOI0 JeHCTBHA Impo-

)
x
~

S
53
T~
I

l

Hospauyuenm y

E
Ny

0 2 4 6 8 wm

Ommawsenue & HO/bHOH M TIONEpeyHoi Ha-
1 rpy3ok. PacueTHast xeCcTKOCTh
Puc. 8. I'paduk ans ompene- paBHa
JICHHAA PEIAYKUHOHHOTrO K03q)'
Jpuunenra B=EJ—S(—I—)’
’
T

rae S — mpojosibHas CXKHMAlOIIAs CUia.

3nauedus B ansa ¢opM pasHbIX THIOB NPUBEAEHH B CO-
OTBeTCTBYIOLIHX TIJaBax.

36. B ¢opme cO CTyneHYaTo MEHAIOIIUMCA MO [JIHHE
MOMEHTOM HHepLMH NOMEPEYHOro CeueHHs XecTKocTs EJ
yMHOXaercs Ha Ko3d¢uilueHT e, OnpeaessieMblii B 3aBH-
CHMOCTH OT BHMJa Harpy3kd, Xxapakrepa H3MeHeHHs J H
CXeMB ONHpaHusi (OPMBl TO NPHJIOMKEHHIO 5.

Hedopmanus ¢opmbel B 3TOM ciaydyae MONCUHTHIBAETCS
OTHEJbHO OT CHJBI HATSAXKEHHUS] aPMaTyphl H BepPTHKAJbHOH
HarpyskH; QpH 3TOM pacyeTHple KeCTKOCTH B onpeneas-
IOTCSl 110 NPHBEAEHHBIM 3HAYeHusM «, EJ u aEJ.

37. ®opMbl B 3aBHCHMOCTH OT OTHOLUEHHS PaCCTOSTHHS
MeXAy OnOopaMH K INHpPHHE [OApa3fe/sioTcss Ha Y3KHe

a
(T>2) H IIHpOKHE (—:~<2>. ¥Y3kas ¢opMmMa paccMaTpH-
Baercs Kak Ganka; GopMmysasl AJs pacyera B 3aBHCHMOCTH
OT ee KOHCTPYKUMH mpuBeldeHs B riasax IV—IX.

Illpumevanune B pacuernoit cxeme yskofi GOpML OmHpaHHe B
deTHPex TOYKAX 3aMEHAeTCA ONHPaHHEM MO JIHHHAM, H OHa PacCUUTH-
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Baercs Kak cBOGOIHO omneprast 6asnKa 6e3 H/au ¢ ABYyMA DAaBHMMH KOHCO-
JIIMH B 3aBHCHMOCTH OT NOJOXKEHHS OIOop.

38. lupokass ¢opma mnpexcrasasier Co60OA KOHCTPYK-
{10, ONIEPTYIO HA YeThipe TOYKH, CMEUleHHbe Mo OIHOW OCH
K cepenune. ITonmoH B Takoit ¢popme paGoraer B ABYX Ha-
NpaBJIeHHsX, W JIDH YaCTOM pPacnoJIoXKEeHHH peﬁep BIOJIp H
nonepeK MpPOXOJBHONH OCH NpUOJHKEHHO ero MOXKHO pac-
CMaTrpHBaTh KaK OPTOTPOIHYIO MJIACTHHKY.

}KGCT’KOCTH MIMPOKOTO NOJAA0HA B 3TOM CJjaydae MmOJACYH-
THIBAIOTCS MO NPHUBEAEHHBIM MOMEHTAM HHEPIHH CeueHui,
pepneHAHKYNSPHEIX H MapaJsenbHBIX IPOJAOJLHON OCH.

IV. PACYET ®OPMbl OBbIYHOI'O THIIA

39. Ceuenne ¢hopMbl, pacueTHast cxeMa KOTOPOH NpHBe-
JeHa Ha pHC. 9, HOMKHO YHOBJIETBOPATh HEPaBeHCTBAM

y= _‘l'i%‘siv%if_‘ﬂf. <[yl; )
=N E Ea
Op = F E +e(Ne+71pa2) B <[Un] ’ (2)
rae .
B=EJ—-N(;) , @)

¢ H 17— o taba. 1.1 npuioxenns 1, a Takxke mpo-
BEpKE Ha YCTOMYHMBOCTB, BHINOJHAEMOH Kak [/ BHEUEHT-
PEHHO CXKATOro 3jeMeHTa mo cuiae N (cM. a. 26).

Puc. 9. Pacuernas cxema ¢(opMel OGHIYHOTO THIA

40. Pacuer HaunHaeTcs ¢ onpejie/ieHHs! ceueHHsi GOpToOB
(cM. 1. XII) » TosuuHBI OGIIMBKA MOANOHA 1O HPHGJIH-
xkeHHO#i dopmyne (51), mas wero 3agaercst cxeMa pacnoJo-
JKeHHsi NPOJOJIbHBIX H MNonepeyHbix 6ajioK HJIH ONHPaHHSA
rpaHeil (B NOALOHe PeGPUCTLIX H3JENHH).

21



41. C neaplo COKpallleHHs BLIYHC/AGHHN Ha CTajMH NOR-
6opa ceyeHHs] DPEKOMEHIYETCS NMOJb30BAaThCS HOMOrpaMMa-
Mu u rpadukaMa Ha puc. 1.2—4.2* npunoxennus 2 u tabrH-
namu npuaoxenua 3 McnoabsoBanue HoMOrpaMM, mocrpo-
€HHBIX MO NPUOJHXKeHHBIM (GopMysaaM, No3BojsieT GHICTPO
noxoGpaTh CeueHue, yAOBJETBOpsIONiee yCJaoBHAM m. 39.

42 Tlpu nmonGope ceueHHsI CHAUaNa OMpefiensieTcss Tpe-
6yeMEiii MOMEHT WHEPIMM N0 HOMOTpamMe Ha puc. 1.2, uc-
xonsa u3 usectnix N, ! u {y] u npunumaeMoro 3navenus e
(no onbiTy NpOEKTHPOBaHHS). 3alAaBasch KOJHYECTBOM
MPONOJBLHEIX GajOK ¥ 3HAS IHPHHY HOANOHA, MOXKHO NOA-
CYMTaThb JUIMHY M 1jomanb OOCWIWBKY, NpHXonsiiefics Ha
Kaxaylo 6anky; satem no Ha#newnoMy J u rpaduky Ha
puc 2.2 (npu 6anxax u3 UIBeJsepoB) HAH HA puc. 3.2 (npH
IBYTaBPOBHIX 6ankax) ycTaHasjaupaetcs TpeGyeMuii Homep
6anku.

43 las ceuenus, mogoGpaHHOro MocJje NepBOH MONBITKA
mo Ta6n. 13 (npu Ganxax W3 mBenjgepoB) Haw Taba. 2.3
(npy mByTaBpoBEIX G6Gankax), ompelenasieTcss BeJHYHHA
e.. Tlocne 3TOro HaXOAHTCS YTOUHEHHOE 3HAUEHHE €=
=¢,+i U, ecly 3TO 3IHAUECHHE OTJIMYAETCA OT NPHHATOrO
paHee, pacueT MOBTOPSAETCS B NOCHEKOBATENbHOCTH, ONH-
caHHOH B 1. 42.

44 B dopme o6bigHOrO THNA CeueHHe, MONOODAHHOE H3
yenosusg y<[y], moutu Bcerna oGecrneunBaeT NOTEpU Hamps-
JKeHUs B apMaTtype MeHbinwe, ueM ponyckaembie Ha sTofi
CTajuy ‘pacyera MoxXHO 1o Tabu. 1 3 uau 2.3 yTouHuTs mio-
LIANb NPHHSITOTO CEeYeHUA W IKCHEHTPHIMTET € H MO HO-
MorpamMMe Ha puc. 4 2 OnpefesuTh NOTePH HAOPSIKEHUS
B apmarype. Ilpu Gonpbmux nomyckax no nporu6y ompe-
JeJieHde Oy JOJXKHO BLIIOJNHATBCA B 06S3aTENbHOM IO-
panxe.

Jnast nogo6panHoro ceuyeHus NOXCYUTHBAIOTCS TeOMeT-
pHUECKHe XapaKTEePHUCTHKH.

45 TlosTopsiercss pacuer OGINMBKH TO TOYHEIM (opMy-
naM Ecau okaswiBaercs, YTO NPHHATAS 1O NPUGIHKEHHOMY
TIOJCYETY TOJLIHHA HEJOCTATOUHA, COOTBETCTBYIONIMMH KOH-
CTPYKTUBHHIMH Meponpusitusmu (cM. 1m. 108) no6Guparotcs
yaoBJeTBopenuss HepaseHcTBa (37).

O6muit pacuer GopMBl 3aBeplitaercs ompeeNeHueM mpo-
ruba u norepb HampsKeHus: B apMarype no dopmysaam (1)
H (2) H npoBepKoH YCTOHYHBOCTH.

* Bropas undpa B 0603HAYeHHAX PHCYHKOB W TaGIHI yKasuBaer
H2 HOMEp NPHNOMKEHHH.
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V. PACYET NPEABAPUTEJIbHO HANNIPA)KEHHBIX
P0PM

46. TlpenBapuTtenpHo HampsiKeHHBe GopMH (cM. m. 13)
pasauuaioTcs B 3aBHCHMOCTH OT BHAA paboueil MOBepXHO-
¢TH nojAoHa npH ¢opMoBaHuH. POPMH ¢ I'OPH3OHTAJNBHOR

9
Ko - OO T .-_ivz
= R
|, r— -
per, O 3 A
c a } £~
14
Puc. 10. PacuerHast cxeMa npeiBapuTeNbHO HanpsiXKeHHOA ¢(opMH

¥ nporayrofi npu dopMmoBanuu paGoyelf MOBEPXHOCTBIO MOJK-
JloHa, WMesl ONMHAKOBYIO pacueTHylo cxemy (puc. 10), pac-
CUHTBIBAIOTCS MO PasHBEIM (GopMyJiaM.

A. ®OPMA C I'OPH3OHTAJIbHON TTPH ®OPMOBAHHH
PABOYEH ITOBEPXHOCTBIO ITOAIOHA

47. Ceuenue GOpPMBI NOJIKHO YIOBJETBOPSTH HepaBeH-
CTBY

—_ N+ Py GXMD—IE“') Es 4

o= [ LA A 1T <o), (@)

roe x—no Ta6u. 1.1 npunoxenus 1, a Takke npoBepke Ha
YCTOHYHBOCTb, BHIMOJNHSEMON KaK IS UEHTPAJbHO CXKATOro
saeMmeHTa no cujie N+P+P; (cMm. m. 26).

48. PacueT HauWHaeTCs1 ¢ ONpeJesIeHHs] ceueHHs GOPTOB
(cM. . X11) ¥ Tommuuub OGIIMBKY MONIOHA, POH3BOLUMO-
ro XKakK ®H AJS NOANOHA o6muHoro Tuna (cM. m. 40).

KomnuuecTso nponoabebix GajsoK HPHHHMAeTCs C YYeTOM
TOTO, YTO HanGoJiee SKOHOMHUHBIE KOHCTPYKIIHH MOJy4aloTes
HpH JOCTaTOYHO BBHICOKOM MOAJOHE; Jiajiee NMOACUHTHBAETCH
IIHPHHA OOMIHBKH Ha OnHy O6aJjKy.

49. Tpebyemas maowans ceueHHsl MONIOHA YCTAHABJH-
BaeTcs MO0 HOMOTPaMMe Ha puc. 4.2 NMPUAOKEHHS 2 NpH u3-

e
BecTHhX N, [0;] ¥ —=1 (npunuMaercs B mepBoM npuG-
r
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auxennu). T1o Ta6a. 1.3 (npu 6ankax H3 MIBeJIEPOB) MJIN
ta6a. 2.3 (npu ABYTaBPOBBHIX 6alKax) NPHIOKeRUd 3, mpen-
BapHTeALHO Pas3fieJuB HalfeHHyo mouwans F Ha Kosuue-
cTBO 6aJIOK W 3Has WHPHHY OOGIIMBKY Ha OZHY 6aJKy, MOX-
HO ONpegenuTs HoMep GajKM M BEJHUHHBL I' H €.
INMpuMewanue OGuwHo nmo Ta6a. 1.3 w 23 npunuMaercs mio-

mane, pasHas WAM NpeBblIalouias TpeSyemyio. B jpaHHOM ciydae pas-
pelaeTesl OCTAHABJMBATLCH HA CEUEHHN W C HECKOJbKO MEHbINeH mio-

Wanblo.

50. TTo dakTHUecKHM 3HaAUeHHSM r H e=e. +-i onpene-
e

asiercs otHoluienne —. EcaM 3TO OTHOIIEHHe OTJIHYAeTCA OT
r

eMHUIbI, PacyeT MOBTOPSIETCS U NVIOWAAb CedeHHS TOAMLO-

e
Ha HaXoJguTCHd yXKe II0 ITOACYUTaHHOMY OTHOIICHHIO—. Tlox-
r

6op ceueHHs MOANOHA Ha 3TOM 3aKaHUHUBAETCS, Haxke ecJd
YTOUHEHWE TJIOLIaJX NMPHUBEJIO K H3MEHEHHIO HoMepa GaJKu.

INNpumeuanue B npeasapurelbHO HaNnps:XeHHOM MOLOHE AOMY-
CKaeTcsl HEKOTOpoe OTKIOHEeHHe NPHHAMAEMON mMJjolagd OT PAacyYeTHOH,
TaK KakK 3TO OTKJ/IOHEHHNEe MOXKHO XOMIIEHCHDOBATh WJIOWAABbI0 NIpenaBa-
PUTENBHO HANpsXKEHHBIX CcTepxkHefl (TAT) M CHJIOH HX HATSKEHHS.

51. TlogcunTHBAIOTCS TEOMETPHUECKHE XapaKTePHCTHKH
ceueHHs u onpenensiorces e u €. Beanuuna e’ ycranasau-
BaeTcs N0 KOHCTPYKTHBHBIM CcOOGDaKeHHSIM; ee XKeJjaTelb-
HO MPUHHMATh BO3MOXKHO GoJblued.

52. MunmMaJpHas mJomWanb crepkueil (T4r), cosnpaito-
LIMX TpeNBapUTE/NbHOE HanpskeHHe (OPMEI, Ompepesnsercs
mo npubauxenHo# dopmyne

F,=142Ne | (5)
Rue”

Imomany F, pexoMeHAYeTcd NPHHHMATL HECKOJbKO
GoJiplueli, 4eM BenuynHa mo ¢opmyne (5), Tak KaK VBEJH-
yenue F IPUBOJAHT K YMeHbIIEHHIO nedopmanuu GopMH
OT PaCUeTHHIX Harpy3ox.

53. ITo npunATodl mnomanu crepxkHe#l (TAr) MOACYHTH-
BAETCH YCHJAWE, BO3HUKAIOIIEE B HHUX OT CHJAB HATSKEHUA
apMaTtyphl H3Je/ s U Beca CBeXeyAOXKeHHOH GeTONHOH cMe-
cu, mo dopmyJe

__ N(ee/! —r*)y+ mpa®e’
Pl - 73 ’ (6)
e +ri4m
me=E_.
E, F,
n=no Ttabx. 1. 1. npunoxennus 1.

rue




54, PacueTHbiF MOMEHT, cO3J1aBaeMblfi BHEIIMHMH Ha-
TPy3KaMu U YCHJIHEM B CTepXKHAX (TArax), paBeH
s
M, = Ne + vga®—P, ¢, @
rae x —no ta6a. 1.1 npunoxeHnus 1, a cHJIa mperBapHTeNb-
HOTO HAaMpSXKEHHsI CTepXKHeH (Tar) onpejensercs H3 BHI-
paxeHus
M
=" ®
e/

Mo cune P npoBepsietcss npuusitas mo ¢opmyie (5) mio-
maab crepxHelfl (TAr), HANpPSIKEHHE B KOTOPBHIX OT CYMMBE
P+ P, ue pekomennyercs ponyckarb 6omaee 0,8 R*

55, Pacuer 3sakaHUMBaeTCs NPOBEPKOH TOJIIMHEI O6IIHB-
KH N0 TOuHBIM (opMmyaam (cm. ri. XI), mocne uero onpefe-
asercs o mo «popmyiae (4). Ecm o, <|o,), a cxumaro-
mas npoponpras cuaa N+4-P4P; okasbiBaercs MeHblle
pacueTHO, ceueHHe MOXOOPaHO NMPABHJIBHO.

B. ®OPMA C IIPOTHYTOH IPH ®OPMOBAHHH
PABOYEH NOBEPXHOCTBHIO ITOJZIOHA

56. Ceuenue GOPMBI JONKHO YAOBJNETBODPATH HEPaBEH-

CTBY
[ e ()

— gt} 22 < foul, ©)

rae i hanannkic . 41|

B=EI—(N+P+P)(-L); (10)

» — 1o Ta6a. 1.1 npunoxkenus 1, a TakxKe mpoBepke Ha yc-
TOHYUBOCTh, BBIIOJHSIEMON KakK IJ51 BHELIEHTPEHHO CXKaToro
anementa no cuie N+P+P; (cm. . 26).

57. TlonGop ceueHHs! BHIMOJHSETCS TaK XKe, KakK W JJis
(OpMBEI C TOPH3OHTAJBLHOH NPH (opMOBaHHH paboueH mo-
BEPXHOCTbIO moxjgoHa (cM. nm. 48—51).

58. Ilpu monpoGpaHHOM ceueHHH, FeOMeTpHUecKHe Xapak-
TEPUCTHKH KOTOPOTO IONCYMTAHBI, ONpeleNsieTcss MHHH-
ManibHas MIOILafb CTepXKHel (T4r), CO3LaMOILHX NpeaBapH-
TeAbHOE HanpsixkeHue GopMu (Mo npnﬁnnx{eanoﬁ dopmyne)

5EJ
F,= 1,4(1—N Ly ]) e 11
25



flaoman, F, peKOMEHNAYETCH MPHHHMATb HECKOJbKO
Gosbluedi, uem Beauwunna no Qopmynae (11), Tak xax yae-
anuenne Fs NPHUBOOWT K yMeHblUeHHo pedopmanun GopMui
OT pacueTHBIX Harpy3oK.

59. Veuane P,, BO3HHKamuiee B CTePKHNX (Tsirax) or
CHNTHl HATSOKEHWS apMaTyphl M3[MENHS ¥ Beca CBEXeyyo-
Xenno#t 6eTOHHOR cMecH, BHUHCAfETCs nn dopmyae (6), a
pacuetHplii MoMent M, — o dopmvae (7).

60. Cuna mnpenBapHTENbHOTO HANPSDKEHWS CTePXKHedn
{(Tsar), npu Kotopo#i nporu6 ¢opMer He npessmaer [y], mox-
CYHUTHLIBAETCS H3 BBIPAXKEHHS

2
Momo 81l [es( 7Y N —p]
P= — . (12)
n2¢’ —8v]

ITo cune P nposepsiercs npwusTtas no dopmvae (11)
MIoWans, cTepxHued (TAr), HanpAXKeHWe B KOTOPBIX OT CYyM-
Mbl P+ P, He pekoMenayercs fomyckatbh Gonee 0.8 R

61. Pacuer 3akanunsaercst npoBepKkO#l TONMIMHB OBMINB-
KH 1o ToyHEIM dopmysaaMm (cm. ra. XI), mocse uero ompene-
asercs o, no ¢opmyne (9). Ecam o, < [oy] a cxumalo-
mast nponoabHast cuna N-+P-+P; okaswiBaeTcs MeHblue
pacueTHOH, ceueHHe NMOI0GPaHO NMPaBHJLHO.

VI. PACHET ®OPM C KAYAIOIIUMHUCSA YNTOPAMH

62. B dbopmax paccMaTpHBaeMQoro THna MOXKeT OHTb
OCYyIeCTB/eHA Pa3TPy3Ka TOJALKO OT MOMEHTa, CO35aBaeMoro
CUNOfl HATSIKeHUS apMaTypH U3NENHH, a4 Takke NojJHas
pasrpyska (cM. m. 15). B 3aBAcHMMOCTH OT KOHCTPYKUIHH
pacueT GoOpMEI BegeTcd IO Pa3HbBIM dopMmynaM.

A. PACYET ®OPMBI, PASrPYXEHHOH OT H3rHBAIOLIErO
MOMEHRTA, CO3QABAEMOr0o CHJIOH HATAXEHHSA
APMATYPHI

63. Ceuenne (opMbl, pacueTHast cxema KOTopo# npHBe-
meHa Ha pHc. 11,4, HOKHO YAOBJIETBOPSTH HEPABEHCTBAM
rf NEa (e Ne+ey
w_i(ﬁ — Ne+e) cled;  (13)

2
. [ =
" EF ) ,,(Eie,urf_a_e.)
Eq F,

y=o2t<pl, (14)



[ ¥R

e+e (1 \®
B=EJ— N (L), (15)
e’ n
¢ — o 1aba. 1.1 npunoxenus 1, a TakKe mnPOBEpKe Ha
VCTOHUHUBOCTD, BHIOJIHSAEMOR KaK Al NEHTPaJbHO CKATOro

e-e
ssementa no cune N—— (cm. 1. 26).
e
64. Pacuer ¢opMbl HauMHAETCSA C ONPENENEHHS COCTAB-
JAsfollell noTepb HalpsKeHHH B apMmatype o, 10 HOMo-

J ¢

- 1

>

™y

e L o ]
Z_ H

Puc. 11. Pacuernrie cxeMe ¢opM ¢ KadawIIUMHCA YIOPaMH

@ — upH OCAX INaPHHPOB, COBMEIIEHHBLIX ¢ HeATpaJLHOR  NXOCKOCTHIO;
— TO Xe, CMEIIeHHLIX BHA3 OTHOCHTEJLHO HeHATPaJpHOH NIOCKOCTH

rpaMme Ha pHC. 5.2 NDHJOXKEHHs 2, AN UYero 3ajamTcs
e

3HayeHHeM ©, H OTHOIIEHHWEeM - (IO ONBITY NPOEKTHPO-
e

BaHHA).

IIpamedanue Tary, coepnHsomue Kaualolillecs YMNOPH, HOJNK-
HB! npuauMaThes 3 CT. 3 M HanpsXkeHHS B HHX He AOJXKHBHI NPEBEIIIAThH
800—1000 xz/cm2.

65. Bropas cocramasiomias norepb HanpsXKeHd# B ap-
MaType onpejeisiercsi o passoctd [0y ] u o, (o, = [0 [i—
—o0.). )

Has rtoro uto6bl nmoTepm o, He NpeBHINAJH HafjeH-

HOro 3HauyeHHs, naomanb F 1o/kHa ObITh He MeHbIlle BeJH-
YHHBE, MOACYMTbIBAEMOH IO HoMorpamme Ha pue. 6.2. dta



» e
IIoWans onpenenserca mo N, 6, M OTHOIIEHHIO —, KOTO-
e

poe MPHHHMAETCs] TaKUM K€, KaK U IPH NOJCUeTe O, .

66. ITo Taban. 1.3 (mpu 6Gankax W3 IUBEJNJIEDPOB) HJIH
tTa6a. 2.3 (npu KBYTaBpOBHIX 6ajkax) NpujoxeHus 3, 3a-
JaBasiCh KOJIHYeCTBOM 6aJsIOK M ONpefeisisl TOMUMHY OOIIUB-
K4 10 npubauxenHoi dopmyne (51) u ee mMUPHRHY, TPHXO-
JAINyIocs Ha ofHy 6anky, MOXHO HaiTH TpebyeMblfi HOMep
wBessepa (XBYTaBpoBoH GaJKH) H €.

67. dnsa ceuenus, nogoGpanHOro ¢ nepeofl MONBITKH, OMN-
penensioTcs e=e. +i ¥ paccrosinde €/, KOTOpoe NPHHMMA-
eTcsl M0 KOHCTPYKTHBHBIM coo6paxenusam (cm n 17) Tloa-

e
CUUTHIBAETCSI OTHOLIEHHe —-, W €CJU €ro BeJNYHHa OTJH-
e

yaeTcs OT MPUHATON panee, 3aHOBO ONPENENSIOTCS O, O
U F, xak ato onucano B nn 64—66, HO yxXKe mo (akTHUECKO-

e
My 3HaUEHHIO —-.
el
68. Ceuenne, mogo6paHHOe NPU BTOPHYHOM MOJCUETE,
e
O6GBIYHO UMeeT OTHOLIeHHe —-, O6JH3KOe K pacueTHOMy Ec-
e

r?
JIH e COXpaHsSercs PasHMla MeXIY HOBHIM (haKTHUECKUM

H PacueTHHIM 3HaUeHHSIMH onpenenenwe o, 0, H F

e’
TIPOU3BOIMTCH B TPETHH pas, H HA 3TOM 3aKAHUHBAETCS MOJ-
Gop ceuenns.

69. IToncynTHIBAIOTCS TeOMeTPHUECKHe XapaKTepHCTHKH
CEUEHHS, YTOUHSIOTCS BEJIHYHHEI € ¥ €’ H onpeJensercs nJio-
manp TAr no gopmyJe

F=2 < (16)

G5 e’

ITnomans F, Bcerna okpyriisercss B 66/bIIYIO CTOPOHY

70. PacueT 3akaHUWBaeTCs POBEPKOH ITPHHSITOA TOJIIH-
Hbl OGIIUBKH mo TouHbM dopmysam (cM r1 XI) u Hepa-
BeHctB (13) u (14), mo XOTOpPHIM YycTaHaBJAWBaeTcs Ipa-
BHJBHOCTL moa6opa ceuenuss (GOPMEI; MOCJe 3TOTO NPOH3-
BOJHUTCS pacyeT Ha YCTOHUHMBOCTDb

B. PACYET ®OPMbl C KAYAIOUIHMHCSH YIIOPAMH,
ITOJJHOCThIO PA3IPY)XEHHOHN OT H3TrHBAIOIIErO
MOMEHTA

71. Ceuenne GopMbl, pacueTHast cxeMa KOTOpDO#l TpHBe-
neHa Ha pue, 11,6, NOMXKHO yAOBAETBOPATH HEPABEHCTBY
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0 =—E2 (‘*“)’+ Hlede <loal, (17)
E F; \e' —e s
F [E —eg (e ]

a TakXKe IPOBEPKe Ha yCTOHUHBOCTS, Bbmomﬂaemon KaK s
(cm n. 26).
72. CMeleHye OCH LIADHHPOB, o6ecnequnaxomee TNOJIHYIO

pasrpy3ky GOpMhHl OT U3THGAIOILET0 MOMEHTA, OMpefeNsieT-
Csl U3 BBIPAXKEHHUS

LHEHTPAaJAbHO CXKATOI0 3JIEeMeHTa N0 CHJie N

e'
€= N (18)
1+N(e+ e’)

+qa2

rae *— no Tabu. 1.1 npunoxenus 1.

73. TlpexBapuTenbHbIH MOXOOp CeueHHd M IVIOWAAH TAT
NPOM3BOJMTCS II0 HOMOTpaMMaM Ha puc. 5.2 u 6.2 npunaoxe-
HUA 2 KaK JAas QOpPMbl C HeCMEUIeHHBIMH OTHOCHTENLHO
HEATPaJbHOH TJIOCKOCTH OCSMH IIapHHPOB (cM. mm. 64—
69). Ins nogoGpaHHOrO CceyeHHsl Ompepensiorcs e H e
B NMOAcuHThIBaeTcs e [mo dopmyae (18)]

74, 3a cueT cMellleHHs oced LIAPHHPOB NOTEPH Hanps-
XKeHUs B apMaType BO3pacTaioT AO BEJHUYMHE], DpHUMEpHOe
3HayeHHe KOTOPOH AMA o6bm.m.1x COOTHOIIEHHH MeXIy 3KC-

LeHTPHLHTETAMH € U & ( =0,5—1) ompegensercs mo sM-

nupuueckoil Gopmyne
a=05(1+n)o,, (7)

=)

0, — NOTEPH HANpsKeHus no gopmyne (13).

rae

Hasi Toro utoGHl MOTepH HANPSIKEHHS B apMartype Io
dopmyae (17) mosectu 1o [ 0y ], HyXKHO YBEJHYHTH IJIO-
1a (b MONEPEYHOTo CeYeHHs TAr H YOPMEI; NPH STOM CJIeLy-
€T YYMTHIBaTh, YTO COCTABJAIOLLAS O, 3aBHCALLAs OT IJIO-
Iaayu TST, YBeJIHYHBAETCS NPH CMELIeHMH OCH IIapHHPOB B

n pas, a COCTABJsIONIAsl O,, [0 KOTOPOH HOACYHTHIBAETCH
2

nonepeyHoe ceuenue (opMbl, — IPUMEPHO B P~
€1



pa3. [Tpu He6oabwrofi BeNUUNHE €; palHOHAJbHEE, B EPBYIO
oyepeib, yBeJHYHBATh NJOLAAL GOPMBI; IpH GOJbUIOM 3HA-
yeHuU e, 3¢ (exKTHBHee MOBBLILIATDH IIOWALb THT.

75. Tlpn yBeauueHHOH nJjolwlafu cedeHHs QOPMEI, €ClH
9KCUEHTPULMTETbl € U €’ He MEeHSIOTCs, a TaKkXKe ecau Oblaa
H3MEeHEeHa TOJ/IbKO MJOLlaAb TAT, NOTEPH HaNpsKeHus npo-
BEpPSIIOTCS O HOMOrpaMmam Ha puc. 5.2 u 6.2 npu

b= e’—{- ey
e —e

B Ttex cayuasx, Koraa ysesuueHHe IUIOIIAJH CeYeHU
thopMb! MPUBOAMT K H3MEHEHHIO MOJIOXKEHHS! HeATpaJbHOH
IJIOCKOCTH, BbIYHCAEHHE 3KCLEHTPHUUTETOB €, € u e; mpo-
H3BOAMTCS 3aHOBO. 3aTeM MOACYHTHIBAETCH IJIOLAAb THATH
U3 BblpaXKeHHs

.

Fo=X .cta (19)
Gy e —e
W onpefeasiercss o no Gopmyae (17). Pacuer 3aBepinaer-
¢l NPOBEPKOH yCTOHUMBOCTH (POPMBI.

VIiI. PACYHET ¢OPM C NOAOBPAHHbIM
NOJIO)KEHHEM HEWTPAJIbHON NNIOCKOCTH

76. CoBMellleHHe HeHTPaJbHOH IJIOCKOCTH C OChIO Ha-
NPSXKEHHOH apMaTypbl HJH CMellleHHe OTOH INIOCKOCTH
BBEDX HA ONpeJeJeHHYI0 BeJHYHHY YACTHYHO HJH IMOJHO-
CTbIO pa3srpyxaer (opMy oT usrubamoouiero mMomeHra. Pac-
YyeT Takux (popM ocyliecTBasieTcss HauboJjiee MmPOCTO.

A. ®OPMA C HEHTPAJIBHOH I1JIOCKOCThI, COBMELIEHHOHA
C OCbIO HAIIPA)KEHHOH APMATYPbI

77. Ceuyenue ¢GOpMEI, pacueTHas cxeMa KOTOpO#l mpuBe-
leHa Ha puc. 12,0, MOMKHO yZOBJIETBOPSITh HEPABEHCTBAM

N B
On=— FE loa] , (20)
y=ol- <D, @1

rie B—mo dopmyae (3);

@ —no T1aba. 1.1 mpujoxenus 1, a Takxke mpoBepke
Ha YCTOHYHBOCTb, BHINOJHsIEMOH KaK AJS LEHTPaJbHO CXKa-
TOro 3JeMenra no cujie N (cum. 1. 26).
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78. Mon6op cevennst HGOPMHI TPOU3BOAUTCA B COOTBETCT-
8UH C YKA3aHWAMU NpPHJOKEHHR 4; NPHHATOe ceyeHHe AOJ-
HHO yloBaeTBOPsTH ycaoBHAM (20) u (21),

a9 9

Lf N

——f Y a——

}qj‘ . %64

Puc. 12 Pacuerdble cxeMbl GOpM ¢ MOAOGPaHHbLIM MOJOXKEHH-
eM HeHATPAJbHUH MJAOCKOCTH

a — npn CoBMElleHHM HeHTPAJbHON NJOCKOCTH C OChIO HanpsXKeHHOR
apMaTypsl, 6 — npH cMellleHHd HeATPaJbHOM MNJIOCKOCTH OTHOCHTEJNbHO
OCH HamnpsXeHHOH apMaTyphbl

B ®OPMA, NOJHOCThIO PA3rPY)XEHHAS OT H3rHBAIOIUIEIrO
MOMEHIA 3A CYET CMEIEHHA HEHTPAJIbHOH [JIOCKOCTH
OTHOCHTEJIbHO OCH HAIIPA)XEHHOH APMATYPBI

79. Ceuenne GopMbl, pacueTHasi cxeMa KOTOpol H3o6pa-
XeHa Ha puc. 12,6, 10JXKHO YAOBJAETBOPSATH HEPaBEHCTBY
(20), a TaxKe nposepKe Ha YCTGHYHBOCTb, BBIIOJIHAEMOH
Kak [/ LUeHTPaabHO CXKAaroro sjaeMeHtra no cuie N
(cm. n. 26). Ilonepeunas aedopmanusi B Takoi (opme oT-
cytcTByer (y=0).

80. BesuuuHa cMellleHHs HEATPAJBHOH MJIOCKOCTH OTHO-
CHTEIbHO OCH HaNpsKeHHOH apMaTyphl, ofecneudBalolas
NOJHYI0 pa3rpysky ¢opmbi OT u3rubarmoLIero MOMEHTa, Ofl-
peaedasieTcsi no ¢opmyJe

qa*

elsﬁT. (22)

rge * —no ta6a. 1.1 mpuaoxenus I.
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81. ITonGop ceuenus: GOpMbl NPOU3BOAUTCS B COOTBETCT-
BUH C yKa3aHUSIMH NIPUJOKEHHS 4; NPH NPUHATOM CEYEHUH
N0JKHAa ObITb MOJHOCTBIO HCKJIIOYeHa IonepeuHas Aedop-
Marus.

VIII. PACYET ¢®OPMbl, BLIFTHBAEMON
NnPU HATS)KEHUH APMATYPDI

82. Ceuenne ¢QopMbl, pacueTHas cxeMa KOTOpOH H300-
paxeHa Ha pHC. 13, LO/KHO YHOBJIETBOPATb HEPaBEHCTBAM

0,125Nel? — gqa*
y=——" <l (23)

o= [-}+e(1ve%—’l”!iz)]‘% <load, @4

rae B — 1o dopmyae (3);
¢ ¥  — no ta6a. 1.1 npunoxenus 1,
a TakxKe HPOBEpPKe Ha YCTOHYHBOCTh, BHINOJHSIEMOH Kak
LISl BHEIIEHTPEHHO CXKAaToro ajieMeHTa 1o cuie N (cm. m. 26).
MMpumeuanue Ecau Bec GETOHHOH CMeCH 3HAUHTEIbHO MPEBOCXO-

JHT COGCTBEHHBIA Bec (JOPMBI, a Taxkxe IPH NOBBLIIEHHBIX TPEOOBaHHAX
K TOYHOCTH pacuera, cileayetr B ¢opmyse (23) BMecTo § MOACTaBHTh

qnp=g+pE—J‘-

4

O T
—n - -4
Vo [ Inr

AN Q

""'C -—! Q ! & —a

t .
Puc. 13 Pacuernas cxema (OpMbI, BHITHGaeMOi TpH HATSXKEHHH ap-

MaTyphl

83. Ceuenne ¢opMbl, onpenensieMoe KoH(Urypanue#t ua-
Ienusl U NPUHEMaeMoe IO KOHCTPYKTHBHBIM COOOpaKeHH-
M, OGBIYHO yJOBJIETBOpsieT HepaBencTBaM (23) u (24) u
mpoBepke Ha YycroiumBocTh. [lomGop ceueHusi OGIIMBKH
TOANOHA M OOPTOB BHINOJHSETCS NO OOLIEMy METORY
(cM. raasst XI—XII).
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IX. PACYET CTAITHOHAPHbLIX ®#OPM

A. ®OPMA, PA3IrPY)XEHHAS OT H3IrHBAIOIIErO0 MOMEHTA,
CO3QABAEMOI'O CHJIOH HATAXEHHS APMATYPBHI
H3NOEJHA, 34 CYET BEPTHKAJIbHOH HAIPY3KH

1. HefiTpanpHasi maockocTh popMbl pacnojaraercs HHxKe
OCH HANPSIKEHHOH apMaTypbl

84, Ceuenne opMbl, pacyeTHasi cxeMa KOTopolf H306pa-
JKeHa Ha pucC. 14,0, HOJXKHO YIOBJIETBODPATH HEPABEHCTBAM

y= (0,125Ne — 0,0078412) {2

3 <blL (25)
N 82\ E
0n={7—+e<N€—- 24)—;—-—
= o Bl @

24 [1“3(422—|—r2)b;3~a +J J

rae B—mno dopmyne (3),

9 q
—-»N O O I O T O OO T ul

s | O

V777777777 /7777777777777 i G

!
L)
OO T T e e R ety
e B
—— g X2
W f N
4 o4 YL oL

L | ]

Puc. 14. PacyeTHele cXeMBI CTallHOHAPHHIX OPM

a — c HeATPaNbHOH TNAOCKOCTBIO, DACHONOMKEHHON HHXe OCH HanpSXeH-
HOl apMaTypsl, 6 — TO Ke, PACNOJOKEHHOH BhIIIE OCH HANDPAKEHHOHK ap-
MaTypH
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a TaKXe NpoBepPKe HAa YCTONUHBOCTb, BHIIONHAEMON KaK A%
BHEIIEHTPEHHO CXKaToro sjeMeHra mo cuie N (oM. n. 26).

2
Ipu N<‘1L16— nedpopmauusi y =0, H moTepu HampsKe-
e
HHA onpeneasiiores no ¢opmyae (20); ecan K TOMy Xe

2
N <—-ig—é— npoBepKa YCTOHYMBOCTH MPOH3BOAMTCA KaK JJis
e

LEHTPAJbHO CXKAaTOro 3JeMeHTa.

85. O6meMy pacuery no aedopMalluy npealIeCTBYET
pacuer GOpTOB, €C/idi OHH YUHTBHIBAIOTCS INPH ONpejeseHHH
)KecTKoCTH ¢opmbt (cM. ra. XII), u o6mHBKH nmogaoHa (cM.
ra. XI).

86. B ¢opmax mna usroroBsenuss 6anok u ¢pepm B ro-
PHM30HTAJIbHOM NOJIOXKEHHH, B KOTOPbIX CHJIAa HATAXEHUS ap-
MaTypbl H3IeJHS MPHJOXKEHAa HECHMMEeTPHUYHO, B pacyer
BBOJUTCS 4acTb CeYEHHs, HeMOCPeICTBEHHO BOCIPHHHMAO-
1asi Harpysky OT cuabl N, U NpU AOCTATOYHO YacTOM pac-
NOJIOXKEeHHH nonepeyHblX O0a/OK -— NOJ0BHHA IMIHPHHLI OG-
LIHBKY MOJJOHA.

IIpuMeuannga 1. YBeinueHnne pacueTHOM KecTKOCTH (OPMHI 3a
CYET MPOTOJbHLX GaJ0K, HENMOCPeNCTBEHHO HE 3arpyXeHHbXx cHaoi N,
MuxKeT 6biThb ﬂonymeHo NpH HAJHUYHH ONbLITA 3KCIVIYATAUHH aHAJOTHUHBIX

(OopM HAN BBLINU/IHEHUM CNEHHAJbHOM 3JKCNePUMEHTAILHOH NPOBEPKH HX
#KeCTKOCTH.

2. Ha pacueTHy10 yacTe (GOpMbl MEPERarTCA COOIBETCTBEHHO YMEHb-
LIE€HHble BEPTHKAJbHble HAarPy3Kun g H p.

87. Ilpn Heo6X0AMMOCTH JIMKBUIHPOBAaTh AeOpPMaLHIO
¢opMbl B BEepPTHKaJNbHOH NJOCKOCTH €€ NPHUTpyXaioT (CM.
n. 20); TpebyeMas BesHuMHA IPy3a HAa €MHULY AJHHbl NOA-
CuMThIBaeTCsA 1O QopMyJae

Bonee TouyHOoe 3HAaueH¥e g’ MOKHO MOJYUHTb, €CJIM BMe-
CTO ¢ NMOACTaBUTb NpUBEJeHHOE 3HaueHue cymMMapHOil Bep-

o B
THKaJbHOH Harpy3kH, paBHOE fn,=g-+p £l Beanuuny

Gnp PEKOMeHAyeTCsl BBOAMTb TakXe B (GOpMyJH, copepxKa-
wue ¢ (cm. n. 84), ecnu tpebyeTca NOBLIMIEHHAS TOYHOCTH
pacueta, a Takxe npu Bcce GETOHHOH CMecH, NPEBOCXOASN-
IeM coOCTBEHHHIH Bec GUPMHL.
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2 .Hefirpanbnas naockocts GopMbl pacnonaraercs Bbiilie
OCH HaNpsIKEHHOH apMaTtypsl

88. Ceuenne popMbl, pacuerHass cxeMa KOTopoi u3obpa-
#eHa Ha puc. 14,6, 1OJ2KHO YAOBJETBOPATh HEPABEHCTBAM

(0,125Ne — 0,013g12) {2

y=- > <[y, @7
- (M g\ By
Oy = F + e(Ne 12 ) B
- = 2 <ol (28)

a2 ]

a Tak¥kKe IPoBepKe Ha YCTOHYHBOCTD, BHIIONHAEMOH KaK AJis
BHELEHTPEHHO CXKaTOro aJeMmenra mo cuie N (eM. m. 26).

Ipu N <@i nedopmanus y=0, ¥ noTepH Hanpsixke-

48e
Hus onpesensiorcess mo dopmyne (20); ecam K TOMYy Xke
2
N <5ng1— , TIpOBepKa YCTOMYHBOCTH NPOH3BOAMTCS KaK s
» .

LIEHTPaJBHO CXKATOTO 3JIEMEeHTa.

89. HefirpanbHasi N/0CKOCTh pacnosiaraercsl BHIIIE OCH
HanpsXeHHOA apMatypbl B QopMax s pPeOPUCTHIX H3Je-
JHH MM 6aJOK MPH UX M3TOTOBJIEHHY B BEPTHKAJBHOM NIO-
Joxennn. B atux ¢opmax 3a cuer GOpTOB, BCEnIa BKJIO-
valomuxcst 8 paboTy, KECTKOCTb NOJyyaeTcs AOCTaTOYHO
GoJpllION; B HHUX TaKxkKe 3HAUHTEJSbHA BePTHKaJbHas Ha-
rpy3ka p. Eciim e cymMmapHasi BepTHKaJbHASI HArpy3ka He
IOJIHOCTBIO JIHKBHIHPYeT JedopMaluio mo BepTHKaJH, (op-
My npurpyxawoT (cM. m 20); rpefyemas BeauunHa rpysa
Ha eQMHHIY JJHHBI MOJCYHTHIBAaeTcs 1Mo (hopMmyJe

Ne

J

g= 9,6-1_2...._

B GosnpliuHCTBE cayuaeB, ocoO6eHHO TIPH Bece GeTOHHOM

CMeCH, NPEBOCXOoAslleM COGCTBeHHBIH Bec (OPMBI, ClefyeT
B NOCJEJHEM BBLIPAXKEHNM BMECTO § TNOACTaBUTb np =g+

B
+pE. Torna ke 3T@ BeJMUMHA BBOLMTCS M B JpPYyTrHe
¢dopmyabl, cogepxaiune ¢ (cM. 1. 88).
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B. ®OPMA, PA3I'PYKEHHAS OT H3THBAIOUIETO MOMEHTA

C NNOMOIIBI0 CIELHAJBHMX [IPHEMOB (HEHTPAJIBHAS

IJIOCKOCTh PACITOJIATAETCS HHJ)KE OCH HAIPAXEHHOH
APMATYPHI)

90. ©opMa, pasrpy:KeHHas ¢ MOMOIIBIO cTepxueR (rar),
pacnosiaraeMpix HHKe HeATPaSbHOH MI0CKOCTH H NpeaBapH-
TEJILHO HATSIHYTHIX, PACCUHTHIBAEeTCs KaK NpPeIBAPHTENLHO
HanpsiKeHHasl MOJBHXKHAs (OPMa C TOPH3OHTANBHBIM NpH
¢dopmoBanuk nopfoHoM (cM. ra. V). Ceuenue GopMH foJ-

Puc. 5. Pacdernas cxema CTalHOHApHOHK (OPMHI ¢ KayaloUMHCH
yIopamH, OCH IaPHHPOB KOTOPLIX CMEUIeHhl BBePX OTHOCHTELHO
HeHTpadbHOA MIOCKOCTH

JKHO YAOBJETBOPATL YCAOBHsIM I. 47, TONIBKO B popmyse (4)

* =0.

91, lMopsiok Bulurc/AeHuil npruHuMaercs mo mm. 48—55,

NpU 3TOM pacueT BEAETCs He HO cuie N, a nO Pa3HOCTH
[2

N _‘%6" B uactHOocTH, 3Ta Pa3sHOCTb NOACTaBJAsieTC B
4

dopmyay (5). Beqwunuer Py u Mj onpeneasioTcst no He-

CKOJIBKO OT/IMYHBIM BLIPaXKEHUsIM

~ (N2 _e'—r 4
Pl*(N 16e)e’l+r2+m' (6)
M, = Ne—-L=—P,¢. (7)

92. Pacuer ¢opMbl ¢ KauamOIUMACA yNOpaMu He OTJH-
daercs 0T HpuBeldeHsoro B 1. VI aag ciydas pasrpysku
¢opMpl OT H3rubaoulero MOMeEHTa, CO3JaBAeMOro CHJOH
HaTAXKEHHS apMaTypnl (OCd IWIapHHPOB COBMEUIeHH ¢ HEHT-
pPajbHON MIOCKOCTBIO), TOJMBKO AeOpMAaLHs ¥ B paccMar-
puBaeMoi ropMe Bcerga pasHa HyJIo.

93. B cranuoHapHo#i GopMe PeKOMEHJyeTcsi OCH IIapHH-
POB cMellath BBEPX OTHOCHTEJbHO HEHTPAJbHOU IJIOCKOC-
TH, 61aronaps yeMy yMeHbINAIOTCA NMPOLOJbHAS Cula, Jdel-
CTBylomasi Ha Qopmy, ¥ milowans Tsar. PacueTHas cxeMa
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GOPMBI CO CMELIEHHBIMHA BBEDX OCAMM LUADHUPOB NpPEACTaB-
JeHa Ha puC. 15; ee ceueHue JONAKHO YHOBJETBOPATH Hepa-
BEHCTBY

NE, (e-—-e1 )i

O == ——2f—"
E, Fg ‘e'+4e
N (e 4 ¢")2

+ Gad4) <lod, (29

E F
FlE e e —e?]

a TakXe NpPOBEPKE Ha YCTOMYHBOCTh, BBINOJMHSAEMON KaK AJg
et e
(cM.

e'+e

LHEHTDAJbHO CXKAaToro sJjaeMeHTa M0 Cuje N

n. 26).
94. BenuunHa CMeUIeHHS OCH LIADHHPOB BBEPX He AOJ-
JKHa NMPEBHILATb BEJHUHHBI, ONpejeIsieMOil U3 BBIpaKEeHUS

(30)

o= €
1 16N (e+e') ’

1
ql?

2 IIolanb TAT NPH CMellleHHOH OcH JIOACYHTHIBAETCS IO
tdopmy.Je

N . _e—e
Fom o o (31)

[Topsimok BBIUMCJEHHS O K YKa3aHHS M0 NOJb30BAHHUIO
HOMOTpaMMaMu cM. . VI, Tonbko Fy NOACUHUTHIBAGTCS MO
¢dopmyne (31).

95. ®opma ¢ HefiTpalbHOH MJAOCKOCTHIO, COBMEINEHHOH C
OCbI0 HANpSI)KeHHOH apMaTryphl, OTJHUYaeTcs OT COOTBETCT-
By1olle#l MOABHAHONK (pOPMbI TeM, YTO B Heli OTCYTCTBYeT IIo-
nepeunas nepopmauns (y=0). ITorepn Hanpsikenus B ap-
MaType onpelneasitotrcs no Toi xe Gopmyne (20).

Pacuetnbie hopMy/bl He MeHSIOTCS NMPH CMElleHHH HellT-
panbHOH MAOCKOCTH OTHOCHTENbHO OCH HanpsiKeHHOH apma-
TYpHl Ha BeJHYHHY He GoJee

BBEpX

H BHH3



Takum oGpa3om, MpH pacnoJIOXKeHHU HeHTpaJsbHOM Mio-
CKOCTH B NpefeJax YKa3saHHBIX rpaHul (Ha cpefHeM OT OCH

2
HaNpPAXKEHHOH apMaTyphl yuacTKe BHICOTOH ‘5\7), dopma

TakxKe He ne(opMHpYeTCs B MONEPEYHOM HanpaBJEHHH.
I PuMeEeUaHHE Bosee Tounwle 3HAUGHUSI €; MOKHQ noAy4YHuThH, €c-

JiH BMECTO ¢ TMOACTABHTb Jpp =g+ Per-

X. PACYET LIHPOKHX NMOAJOHOB

96. Iupoxuit noxnow (cM. mn. 37 u 38), Ha KOTOPOM H3-
roTaBJHMBAIOTCH H3[eJHS C apMaTypoi, IpeaBapHUTEJLHO
HanmpsxKeHHOH B ogHOM HamparJeuuu (puc. 16,a), paccuu-
THIBaeTcs no (popmynaM AJas y3Ko#d (PopMbl COOTBETCTBYIO-

g W ) ol y

#—[TTT H“,H“ 79{1@
— { | : 3 M’_——: { | i
Y B L R DS A af—v‘“‘fz'
- 1 dw e P
= e —410 ) - .
p _‘__r___ la_____t X UCLM?L—LJ{L k’*
At- e 10:1 -3:_'[?‘ 1‘; ;a”i[-_]__ '_i -j‘./:l}-’l

Pue. 16. Pacyersrle cXeMHl LIHPOKHX MOA0HOB

4 — NpH HATSKEHUH 2PMAaTYphl B OAHOM HaMpPaBJAeHHH, 6 —To XKe, B ABYX HAa-
npaBaeHunax

1ero THOa, TONbKO B Bolpaxenns (1), (14), (21) n (23)
BMecTo Koadduuuenta @ BBOAUTCH KO3DODUIMEHT ;.

97. Koadduuuent @i, KOTOPEIM yuuThiBaeTcsi pabora
NOAJNOHA B ABYX HAaNpaBJEHUSX NPU ONHPAHHU €r0 B YeThl-
pex Toukax, HOACYHTHIBAETCS MO HPUOAMKEHHBIM (hopMy-
aam (32) unu (33) B 3aBHCUMOCTH OT PacU€THOH CXEMEL

[1pu onupanux MOJAOHA HA TOUYKH, CMELIEHHLIE B OLHOM

HalpaBJeHHHU K cepeguHe (cM. puc, 16,a), koapdunuesr ¢,
paBeH

Yo ©
¢ = (23 yo + &%) N +O2E +9, (32)
rae
pe=Be 1.
B, &



— b .
Yo = -;—7
a; H 23— 1o taba. 1;
¢ — o ta6a. 2;
B, u B,— xectkocTH ceueHHil, NepNeHIHKYJAPHBHIX CO-
OTBETCTBEHHO OCIM X H Y.
Ta6auna 1
3Havenus x09((PUUHEHTOB @y B Og

Tnp 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2

a; |0,2288| 0,1195| 0,0713| 0,0481 | 0,0355 | 0,0282/0,0237|0,0208
e | 0,0062| 0,0096, 0,0131| 0,0166| 0,02 0,0233|0,02650,0296

Tnp 1,3 14 1,5 1,6 1,7 1,8 1,9 2

a; | 0,0189) 0,0174) 0,0166| 0,0159] 0,0154 | 0,015 |0,0146/0,0143
a, | 0,0327 0,0357| 0,0387| 0,0416| 0,0445 0,0474}0,05020,0531

NMpumeuanune. Kospduuuent a;  TOACYMTHIBAeTCs MO
b L
Yop= " 14/; ; K03 DHIEEHT ag—TI0 Y,p="Yo.

Ta6auna 2
3unavenns koadduunenta ¢’

0,2 0,25 0.3 0,35 0.4

g£lo| 0,05 0,1 ' 0,15

—0,0062| —0,0088

%’| 00,0019 0,0033:0,0039’0,0036[0.0021 —0,0012

Mpumeuanne Kospduunent ¢’ sBogurcs B dopmyay (32)
CO CBOMM 3H@KOM.

ITpu onupaHuu wWHpoKoro noxgona no kpasm (& =0)
K03(QGhHLUKEeHT @; ONpeaessieTcst U3 BblpaXKeHHs

¢ = o kg, (33)

rae a,— no ta6a. 1.

98. B mupoKoM moxaoHe, Ha KOTOPHIA nepegaercss CH-
Jla HaTsXKEeHHS apMaTypbl B IBYX HanpaBsjieHusx (puc. 16,6),
NoTepH HaNpsixKeHHs B apMaType N0 KaXIOMY HalpaBJeHHUIO
MOXKHO onpelefiATh MO GopmynaM Ias y3Koi ¢epMil, noa-



CTaBisn B HUX COOTBETCTBYIOIME 3HAUEHHM C HHIEKCaMM
X H Y ¥ NOTOHHYIO BEPTHKAJbHYIO HarpyskKy.
Tlporu6 Takoro NOAJOHA, €CJH OH HE PasTPykeH OT H3-
rubamomero Momenta (OObYHAsi KOHCTPYKHHS), paBeH
_ [ Nxex EN)’Fe)') r $195a* 34
y(3x+3ys+s,,' (34)
rie e — o gopmyae (32) uau (33);
¢ ,~~ NOrOHHAsg Harpy3Ka.

B noxsmonax, pasrpyxeHHBX OT H3rH0alolliero MOMeHTa,
C0371aBaeMoro CHJOH HATAMKEHUST apMaTypbl H3JeJHs, NMpo-
rub onpegeasiercs: mo dopmyaam (14) uau (21) npu 3ame-
He ¢ Ha Q.

Buiru6 moazmoHa, B KOTOpPOM HeHTpaJbHAas IJIOCKOCTh
pacroJsiaraercsi BBIIe OCH HANPS)KEHHOH apMaTyphl, BbIYHC-
asietest Takke no opMyne (34), TONBKO mepey nepBhHIM
WIEHOM B MPaBOH YacTH CTABUTCSH 3HAK MMHYC.

99. PacueTHbie XeCTKOCTH IO JIBYM HanpapsJeHHsM B .
u B, TMOJCYATLIBAIOTCA 1O dopmyaam B pis coomeTCTByxo-
wero Tana y3Koii ¢opmel. B 310 $HopMyJaBl BBOAATCSA BeJH-
upnbl N, wmm Ny, IJIMHA NOJJOHA B paccMaTPHBAeMOM Ha-
npasaennu ([ woTH b), a Takke NpHBEJEHHbIE KECTKOCTH
EJmuE J .

[Tpu npusnoxeHun cuibl HaTSKEHUS apMaTYPHl TOJBKO B
HalpaBJieHUH OCH X pacyeTHas JKeCTKOCTb By=EJ'§P.

100. Ilpusenennsie xecrkoctn EJ2P u E J;P, BBOJHMMBbIE

B Bhipaxenus B, u By, yunThiBaoT BMsAHKE 6aJIOK APYroro
HanpaBJIeHHsl Ha MX BeJNYHHY H ONPENeNsIOTCS 10 INpPHU-
OsnnKeHHHIM QopMmyaam (puc. 17):

EJm = Edy (35)

1~Bx(1—’—’f> '
Jx
E)IA
e Rk
() (2]
EJue = —x—_ﬁi—g)_ s (36
Jy

40



e (o2 (5 (]

B npusesnenHux Bhillle hopMmyaax:

by u by — mupuHa G6aJky, mnapaJjienbHOl co-

OTBETCTBEHHO OCH X H UY;
C; U Ce— IIar TOH 3Ke 0aJKU;

Jy u J,— MOMEHT MHEDLHH CeUeHHs] PACYETHON
MOJIOCH], TmapaJijielbHol ocH X, Ge3 H
¢ 6anxol APYroro HalpaBJeHHUS;

I, u J;,—TO XKe, NapanaesbHoil ocH y;

n — Kosau4ecTBo 6anoK APYroro Hamnpas-
JIeHHS 33 BBIYETOM JABYX KpaNHHX,
o, p' " p” — kospduunents no taba. 3.

101 Tlpu BEIYHCJEHHM MOMEHTA HHEPIHH CEUEeHHdA, B KO-
Topoe momajiaer Gajxka Apyroro Hanpasienus (/. u J; ),

fy |2 Mo 50

i~
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!
3 :
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¢, —={

e

Glol|alele

b ¢, —

Puc 17 Onpenenenue npuselleHHbIX TEOMETPUUECKMX XapakTe-
PHCTHK IIHPOKOro NOAJOHA
& — njiaH H paspeskl, 0 — pacueTHO® ceuyeHHe AAN BLIUMCACHHS ’x' 8~ T0
xKe, J;, 2= T0 Ke, Jy, 8 =10 Xe, 7’. Ceuenus Gamox APYFOro HamnpasJses
HHS saTeMHeHp!
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Ta6auua 3
3nauenns xoathpuuuentos p’, p” H pu”

n 6 8 10 12 14 16 l 18 20

W ] 6] 75| o 10,5] 12 185] 15 16,5
w | 56 | 90 \ 132 \ 182 \ 24o| 306 l 380 ‘ 464
uv | 144 | 300 | 540 | ss2 [ 1344 | 1944 | 2700 | 3630

paspeluaeTcsi He yUYHTHIBATH M3MeHEeHHEe ee BEeJHYHHBl IO
H¥pHHe 3TOH 6anKu U BBOLUTB IJIOIAAb BepXHeli H HuXKHel
MOJIOK BBICOTOMH ¢ (CpeldHsis BLICOTA MOJKH, NPUBOLMMas B
coptamenTe). PacueTHble ceuenuss Ans onpenenehus J, H
J; noka3aHbl Ha puc. 17, 8 u 0.

102. Pacuer ToslluHbl OGIIHBKH B UIHPOKOM MOLJAOHE
DpH HeHCTBUH CHJbI HATSXKEHHs apMaTtypsl B OJHOM Ha-
NpaBJE€HHMH TNPOM3BOOUTCS KaK IS Y3KOrO HOANOHA
(cm. ri. XI). JIast wiMpoxoro moafaoHa, Ha KOTOPOM H3ro-
TaBJIMBAIOTCH [JBYXOCHO Hanpsi)KEHHblE 3JEMEeHTH, oGIIHBKA
PacCUNTHIBAEGTCS C YUETOM IPHJOXKEHHS CHJ B ABYX Hanpas-
aepusx (cM. tam xe, m. 109).

103. Tlpu noapGope ceuenuii WHPOKOro nomnoHa (B Ha-
IpaBJeHHH ocell X U Y) c/eayeT MOJb30BAaTbCA HOMOTPaM-
Mamy, rpadukaMu W TabauuaMud OpuIoxeHHH 2 u 3, Kak
a10 onucado B ra. IV—VIIL

XI. PACYET OBLIMBKH MOAAOHA

104. TonmuHa O6GLUINBKH onpenessieTcss U3 yCJOBHUS, YTO-
6b1 nporu6 ee siuefikH, OrpaHHYEHHOH B MOANOHE C IJIOCKOH
O6GIINBKOH NPONOJNBHEIMH M HOMepeyHHIMH OajikaMH, HJIH
TPaHH THYTOrO JHCTA B MOANOHE A PeOPUCTHIX H3AeJHA
He mpeBbllla] jgomyckaeMoil BequyuHHl (cM. m. 28), T. e.
JIOJIZKHO YJOBJIETBOPSITHCS HEPABEHCTBO

4
_ Rab <y, @37)
3 (E¥ — ky o b)
the ky u kg — coorsercTBenHo no taba. 4 u 5;

¢ — 1o yka3auuio n. 31;

o, — mo 1. 106.

105. Tpebyemas ToaupHa OGIUMBKH MOXKeT OBITH IOA-
cunTana no gopmyse

8 3
% ]/ 2 +A+‘/ A (38)

y::




rae

o mmbl
! nE
51 2 53 \®
A=V (5 +5)
\/\2’+(3
k2°cb%
Si=—"Ff

Mpumevanue IIpy pacyeTe OGIUMBKM MORIOHA, HA KOTOPOM
H3TOTOBRJAAKTCHA U3aejauqg C o6uynoit HGH&RPH)KQHHOM apMaTypon B8 (;)Op-
mynax (37) u (38) npuunmaercs dc=0.

106. Cxumawluee HanpsakeHHe Ha YPOBHE CpeINHHOMN
NJ0CKOCTH OBGIUMBKH  O., BXOAsillee B BbipameHnust (37) H
(38), moacuutbiBaercs no ¢opmyaam (39)—(50) B sasu-
CUMOCTH OT THna QOpPMBL.

TaGnuua 4
3uayenns koadpuumenra k

1 1,2 1,4 1,6 1.8 | 2 3
I'paHAYRBIE
\CAOBHS
Moanoe 3amemie- ’
HHE .« . . « . 0,0138 ] 0,0191 | 0,0227 |} 0,0251 | 0,0267 | 0,0276} 0,0279

YacTHyHOe 3a1eM-
TenHe . . . .]0,0291 10,0404 |0,04990,0579 | 0,0642 | 0,0691 0,0808

Ta6bauga 3§
3nauenun koadhdunuenta ko

I'paHuyHbIE
ycaoBHS

IToanoe 3amemae-
Hge . . . . 0,1177|0,1189| 0,1257/ 0,1301] 0,1301|0, 1348/0,1418
Yactuunoe 3ameM-
zedwe . . . .10,197 |0,1935|0,1866 0,1968| 0,2016/0,2055/0,209

IlpamMeuannre xk 7a6n 4 u 5. fuefixa o6mMMBKY, NPHBAapHBae-
Mafg K KECTKHM 3JIeMEeHTaM KapKaca NOLAOHA, ¥ BCe NPOMEIKYTOUHHIE
A9eHKH B INIOCKOM HOANOHE DPAaCCYHTHIBAIOTCH KaK NOJHOCTHIO 3allleM-
JIeHHHE; B OCTaNpHHIX CAyYasX NPHHHMAETCd 9YACTHUHOE 3alieMJeHHe,
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B ¢opme 0ObIgHOrO THNA
=N 2) e — 2 )£
0= 4+ Wetwga) ee— ). @9)

rae B—mno dopmyne (3).

B mnpenBapuTenbHo HanpAXKeHHOH ¢dopMe c FOPH3OH-
TaJNbHOM NPy (popMOBaHHH paboueil MOBEPXHOCTbIO MOAAOHA
P+ P
0, = N+P+P , (40)
F
rae P —mno dopmyne (8);
P, —no dopmyne (6).
B npepsaputesnbHO HanpskeHHOH (opMe ¢ IPOrHYTOH
npu ¢GopMOBaHHH pabodell MOBEPXHOCTBIO NMOJMOHA

3

€c —
=N+P+ A M’i"i_P'f;’—l) — 2 @
o P (M —Pe (T —1)] -, ()
rae P — o ¢opmyne (12);
Py — o dopmyne (6);
M, — no dopmyae (7);
B — o ¢opmyae (10).
B .popMe ¢ KauaoMHUMHCS YIOPaMH, pa3rpykeHHOH
oT H3rubarpIlero MOMEHTa, CO3JaBaeMOro CHJIOH HaTsXe-
HUS apMaTyphbl H3JeJHs,

Noeke |l ) E
F e e— ) 5 (42)

rae B — no dopmyne (15).
B ¢dopme ¢ KavwawomuMHCA ynopaMmH, MOJHOCTbIO pas-
rpyKeHHOH oT H3rTHO6alOWlero MoMeHTa,
N ede
o= .ete (43)
F e’—el
B dopme ¢ HefiTpasbHOH MJIOCKOCTHIO,, COBMELEHHOR €
OCBIO ‘HaNpAXKEHHOA apMaTypHl,

N . 3\ E
"c—F-f—’lqa (%i‘?)’;‘; (44)

O, =

rae B —no dopmyrne (3).

IMMpumevanune 3HaK NalOc NPHHHMAaeTcs Npu OGINHBKE, pacro-
JIOXKEHHOA HHXKe HeHTPaJbHOA IVIOCKOCTH, 3HAK MHHYC — MpH OGIIHBKe
Haj HefTPanbHOM INIOCKOCTHIO

“



B ¢opMe, mosiHOCTBIO pa3rpyxeHHofi oT H3rubaiomiero
MOMEHTa 3a CyeT CMelleHHs HeHTDaJbHOH IJIOCKOCTH OTHO-
CHTeJbHO OCH HaIpsDKeHHOH apMaryphi,

N
0= - (45)

B ¢opMe, BoirnGaeMoil npu HaTsSKeHHH apMaTypHI,

=N (Ne—ga?)[e. — > E
oo= - —(Ne "qqa)(ec )5 (46)

Ilpumeuanune Eciu B dopmyne (46) sHaueHHe O¢ mMojaydaercs
CO 3HAKOM MHHYC, OHO BBOAMUTCs B Bhipaxkenus (37) u (38) ¢ stuMm 3Ha-
KOM.

B craunnonapro#i ¢opme ¢ HeHATpanbHOH MJIOCKOCTBIO,
FacmosioXXeHHOH HHXe OCH HamnpsXKeHHOH apMaTyphl,

- N gy, 3V E
O = F +(N€ o4 )(ec 2) B’ (47)
a TIIpH ee pAaClOJOXKEHHH BbIIIE OCH HﬂHpH)Ke‘HHOﬁ apma-
TYpHl
N (Ne_—9\(, _¥\E
oe= 2 (Ne e )(ec 2) :. (48)

B npensapuTenbHO HanpsxkeHHOH cTaluoHapHO# ¢op-
Me Oc nojacuuThiBaercs no ¢opmyJe (40), B KoTOpyIO NOA-
CTaBJISIIOTCST COOTBETCTBYIOIMe 3HaueHust P u Py

B crannonapHo#l ¢opMe ¢ KaualOIMMHCS YHOpaMH, ec-
JI1 OCH LIADHHPOB COBMeELIEHBl ¢ HeHTpPaJbHOH MJIOCKOCTHIO,

N _ete
o= 2. ke (49)

a €CJH OCH IIapHHPOB CMEIUEHbl BBEPX Ha BeJHYHHY €,

N e4e
o= . eke (50)
F e'~teq

B cranuonapro# ¢opMe ¢ mOoJOGPaHHBIM NOJNOKEHHEM
He#iTpa/JbHOH IJIOCKOCTH O Ompejeisiercs 1o ¢dopmyJe
(45).
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B ¢opmynax (39)—(50) B COOTBETCTBHH C NPHMEuaHH-
em X . 33 F npuurmaetcs Ges mioliafyu 60pPTOB, €CJH MOC-
Je[HHe KPensTCs Ha LIapHHpaXx.

107. Ha craguu moa6opa ceueHMsl TOJUMHY OGIIHBKH
MOXKHO oOmpefensTh no npubauxkeHHofi cdopwmyae (51), B
KOTOPO#i B/MAHHME CKHMMAaIOMUX HaANPSXKEHUH YUHTHIBAETCH
Kos(ppunuentom 1,2

d=tyb, o) T (51)

rie k3— no taba. 6
Ta6auna 6

3Havenusi Kospduunenra kg

@

b}y 1,2 1,4 1,6 1.8 | 2 3

Fpannuan®
yca0BHS

ITonnoe 3amemae-

HHe . . . . .|0,00220,0025|0,0026 | 0,0027 | 0,0028 [0,0028 ) 0,0028
YacTtHuHOe 3anieM-
AeHHe « . . . . o|0,0029)0,0032|0,0034 | 0,0036 | 0,0037 0,0038 | 0,004

108. Ecan mpu oKOHYaTeJNbHOH IPOBEPKE TOJIHHB JHC-
Ta OKa3biBaeTCs, YTO HEpaBeHCTBO (37) He yHOBJETBOpSeT-
cs MM, YTO TO 2Ke, TOJILHHA OOGWIHBKH no dopmyne (38)
6osbliie NPHHATOH, PEKOMeHAyeTCs COKPallaTb PacCTOsiHHE
MexkJy nonepeyHbiMH GajJKaMu, 3a CyYeT Yyero MOXKHO 3Ha-
YHTEJIbHO yYMEHBIIHTh NPOruG OOLIMBKH.

109. Ilpu pacuére oGMIMBKM HIMPOKOIO NMOAAOHA, KOrJa
CKHMawIlue CHJB JeHCTBYIOT B ABYX HamnpaBJeHHSX, KO-
s¢h¢uunent Ry, sBogUMEIH B dopMmyast (37) u (38), Bbrumc-
asercst no Taba. 7 B 3aBUCUMOCTH OT OTHOIUEHHS

-]
nl'== ’
g

[eh 3

ox

rie o% H oY — ompeieAOTCA NS DPAa3HBIX THINOB (opMm
no ¢opmynam (39)—(50).
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Tabauna %
3uavenua koabduuventa k, Aas MMPOKOro MOANOHA

ny

0,2 0,4 0,6 0,8 1
Cpannunbie
YCAOBHS

Tlonnoe 3amem-

JeHHe 0,1206 | 0,1379 | 0,1568 | 0,1769 0,197
YacTHuHoe 3ame-

Miesnne . . .| 0,1765 | 0,2036 | 0,2317 | 0,261 0,29

ITpuMevanue TaGauua cocrapneHa AJs KBajpaTHOH sueHKH
a4
(—b—=l} , KoTopas XapakTepHa AAs MOJJ0HA NPH PacyeTHHX CEeYeHHAX
1

B ABYX HanpasJCHUAX.

XII. PACYET BOPTOB ®OPMBI

110. Ceuenne Gopra momGupaercs W3 YCJOBUS, UYTOOHI
ero nepopmanus OT pacyeTHOH TOPH3OHTAJNLHOH HATPYy3KH
He npesblllaja AONYyCKaeMoO# BeJHYHHB (cM. m. 27), a Tax-

4 7
=J
2
= )
% B %
P O =
'-:t :
‘ - !
[}

Puc. 18. Pacuernbie ¢CxeMmbl NpH PasfHUHBIX cnocoGax KpemvieHus
6opTa K MOAAOHY
a — NPH KeCTKOM KpemJlexHH, 6 — Ha HMIapHHDPax ¢ 3anopHofl OCbK; 8 — TO

Xe, ¢ 3a00pHBIM KAHHOM, | — moAmoH, 2 — Gopr, 3 — ckoGa, 4 — oCb Iap-
HUpa, 5§ — 3anopHas ocb, 6 — 3anOPHBI KJAHH

xe Oblna obecnmeueHa ycToH4MBOCTb 6OpTa, e€C/iM Ha HEro
YaCTHYHO HJIH MOJIHOCTBIO NepPefaeTcsl CHJa HaTsXKeHHus ap-
MaTypsl H3AeJIHS.

111. Meron pacuera ceyenus: 6opra onpepeasieTcs CIo-
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cooMm ero KpenseHus K mommoHy. IIpm XKecTkoM xpemJe-
Hun (puc. 18,a) BHeasieTcss pacueTHas moJioca, paBHas
paccrosinuio Mexnay peGpamu xectkoctd. Jedopmanus Ha
ypOBHe BepxHel rpany 60pTa NOJCYHTHIBACTCS KaK JUJIst KOH-
COJY, 3arpyKeHHOH TPeyroJIbHOW HJM TpanelHeBHAHOH Ha-
rpyskoii. Pacuernasi ¢popMyJ/ia MMeeT BHJ

_ Lln+04p | R _ =
y= et 2 <Dl (62)

rae J — MOMEHT HHEPUHH PacueTHOH NOJOCH, BKAOYAs H
pe6po KeCTKOCTH.

112. Ilpu 3akpenyienun 60opTa Ha WAPHHPAX C MOMOILBIO
CrMeLHaNbHbIX YCTPOHCTB, IPH KOTOPHIX KPyYeHHEe MOXKHO He
yuutbiBaTh (pHc. 18,6 u 8), pacueT TakxKe BeJeTCS MO KOH-
cosibHOH cxeme. Pacuernasi moJsioca ompejessieTcst paccros-
HHEM MEXJy IIapHHPaMH; A/ 3TOH NOJIOCH MOACUHTHIBAET-
csi MOMEHT HHepIMH B mpejesax BbICOTH Gopra (/i) u ce-
yeHus IapHUPHOH cko6bl (Jy). B paccmartpuBaemom ciay-
yae geopManus Ha YpOBHe BeDXHed rpaHu 6opTa IOJIKHA
YAOBJIETBOPSITL yCJAOBHIO

y=(x,p+ wp2) <D, (53)
rae
W=y B2
12 e
= [ 2B o).

B BhIpaxkeHHSIX T H Ty

J1
a=-1 y B=—.
J2 p h

3unaueHuss Ko3hPuunentos T U Ty Aag a=5—30 mpuse-
nensl B Taba. 1.6 nmpunoxenus 6.

113. Ilpu mapHUPHOM coefuHEHHH 6OpTa C TMOLLOHOM,
IPH KOTOPOM OJHOBDPEMEHHO BO3HHKAIOT JAe(hOopMaluH H3TH-
6a u KpyuenHus (pHc. 19), KONKHO YHAOBIETBOPATBCS YCJIO-
BHE

)’—V——a(c—l-c’) yl, (54)



rae
B=EJ, + G/, (-’—)’;; (55)
0 L
J=d, 4+

a) Ag
d _pn oo
5| |
A - )
/ o] \\\\‘ 01 z oV §
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Puc. 19. PacueTHble cXeMbl NpH WIADHHPHOM KpeNJeHHH HOAZOHA
K Gopty
a — oTKpuITOro npoduas, 6 — 3aMKHyTOro KopoGuaroro mpoduns
OGoesnauenns D — uentp usruba, O — ocp mapuupa; Op — QEHTP TAKECTH,
6 — yron 3axpyyuBaHHsI
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B stux ¢opmyaax:
v— 110 TabJa. 8;
! — paccTosnue MexAy omopaMu (60pPTaMH IPYroro
HalpaBJieHHs, CTAXKKAMH HJIH NOAKOCAMH);

J  — CeKTOpHa/NbHHII MOMEHT HMHEPUHM ceueHHsi Gop-

Wo
Ta OTHOCHTEJBHO OCH IIapHHPOB;
J  —TOo Xe, OTHOCHTEJNLHO HeHTpa wusruba D (cMm.
D

w
n. 114);
J, ¥ J,— MOMEHTHl WHEDIHMH CEYEHHS OTHOCHTEJbHO IVIaB-
HbIX UEHTPaJbHBIX OCeHl X H Y,
b M ¢ — NpOEeKUUH pAaCcCTOSIHHA MeXJy UeHTPpoM u3ruba
¥ OCbl0 HIADHMpA COOTBETCTBEHHO HA OCH X H Y;
Jx — MOMEHT WHeDIHH IPH 4HCTOM KpyuYeHHH (CM.
o 115);
¢’ — paccTosiHue OT OCH, IpPOXoJsLledl dYepe3 LEHTP
uaruba, N0 BepxHeill rpaHu 6opra; _
a — SKCHUEHTPUIHUTET NPUJIOKEHHS CHJBL P OTHOCH-
TeJIbHO OCH IIapHHUPOB.
114. CexropuaJibHbIH MOMEHT HHEPLHH J“’D onpenens-

€TCA 1O npaBuaaM, cogep)kKamiuMcad B COOTBETCTBYIOMIMX

Ta6auna 8
3Havyenus Koadduuuenta v

Ko/sHueCTBO 32Kp2NACHHI N0 AAKHE )

ITo xpasam (ma 6opTax HPOTHBOMOJAOXHOro Hanpasienus) | 0,013
Ilpu oxHo# mpoMexyTouHOM omope (cTAXKe, noikoce)

TOCEPEINHHE . * » « « « v o + o o « o+ o« « .« . .| 0,0052
Ilpu ABYX npOMEXYyTOUHBIX OIOPax, IHeAsiUIHX ,E[JIHHy Ha

TPH DaBHBIE NPOJAETA + o . » & « . . e < ... .| 0,0068
flpn Tpex u 6Goxnee npomemyrounmx onopax ReAAmux

ANHHY Ha paBHbie HacCTH . . . . s e e . <+ .1 0,0063

IIpumeuanne Ecan KoHCTPyKIMA 3akpemjieHus G60pTOB IO
KpasiM CO3M4eT YaCTHYHOe 3alliem/eHHe (NpHTOpLOBKAa GOPTOB B 3THX
cayuasx oGssaTenbHa), paspelraercss KoapguuaeHT Vv yMeHbIIaTh Ha
20%.
pykoBoxacrax!. [lasg mpoxaTHEIX mpoduiieil 3HAUEHHS CeK-
TOPHAJLHOrO MOMEHTAa HHEepLUHH NpuBejeHbl B Tabu. 2.6 u

1 B. 3. Buaacos. ToukocTeHHBle ynpyrue cTepxuH. ['oc. u3n. ¢us.-
maT JHT-pel, 1959; CHpaBOYHHK NPOEKTHPOBIIHKA ITDOMBILIIEHHKIX, XH-

JAbix M 0O6NleCTBEHHLHIX 3RaHHR B coopyxeHuit, Tom pacuerHo-TeoperH-
yeckul, [occrpofinanar, 1960 & xp.
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36 npunoxenus 6, a Aas LIBEJJIEPHOTO CeUeHHsl H3 Tpex
aucTop (cM. pHc. 19,a) oH paBeH

Joxa(d—3) | Jpd?
J = D¥ald=b)* |, N1d?
“D 4 + 6
rae X,= ﬁ-(-i:m--—mopmﬂara neHrpa usruba;

X
Ji 1 Jo— MOMEHTbl HHEDUWH COOTBETCTBEHHO IOJKH H
CTEHKH IIBeJJIepa OTHOCHTEJbHO OCH X.

CekTopHaabHEII MOMEHT HHEePIMH KOpoO4aToro mpsiMo-
yronpHoro npoguias (cM. puc. 19,6) Brumcaserca mo ¢op-

MyJe
dy do By B
J =[—=+2)d*d? s
2] (az+ al) 172 94

a npu Ol[ﬂHa.KOBOﬁ TOJILIHHE MNOJKH H CTEHKH

__ g2 0 (di+dp)d
J(‘)D—dld2——24 .

115. MoMeHT MHEpPUMH NDPH YHUCTOM KpyueHuun J, nasg
NPOKATHLIX Npoduiel Takke onpeneisercs no Tabavunam
(cM Taba. 26 w 3.6 mpuaoxenns 6). IIpu mo6HIX APyrux
ceyenuax J, MOACUMTHIBAETCS H3 BBIpaXKeHHUS

JK=aZ—d—;a—,

rae o-— NonpaBouHbIi Koaddunuent!;
d B 0 — COOTBETCTBEHHO IIHPHHA (BBICOTA) H TOJLIH-
Ha OTHeJbHBIX NPSIMOYTOJBHHKOB, H3 KOTOPBIX
COCTaBJIeH NPOQHIIb.

st kopoGuaTtoro MNPSIMOYTOJNBHOTO NPOGHIS MOMEHT
HWHEPLMH JIPH YHCTOM KPYYeHHMH paBeH

243 d2
o h 4
a ITpu OAHMHAKOBOH TOJILHMHE TOJKH H CTEHKH
24} d}
=125,
di - dy

1 CM cHoCKYy Ha cTp 50
4* 51



116. Ilpu Goprax CJIOKHOrO cedeHust OOMBLIOH BLICO-
T (A>450 mm), a TakKe NPU MAJOM DACCTOSHUH MEXKIY
omopaMu (CTAXKaMH, NOLKOCaMM) paspeniaercs He y4H-
TBIBaThb Kpydenrne ¥ AeOpMalHu ONpelenaTb NPUOIHKeH-
HBIM crocoGOM, TIpH KOTOpOoM GopT pasbuBaeTcs MO BbicOTe
Ha pacueTHbie MOJOCH H HAa HUX NEPefaeTcs COOTBETCTBYIO-
masi yacth GokoBoro pamsenus. HuxkHsAs pacderHas moJio-
ca, K KOTOPO NIpuJIOKeHa MaKCuMaJsbHas Harpyska, pa6o-
TAeT C HPOJIETOM, PABHBIM DACCTOSHHIO MeXZY IIapHHpa-
MH; BePXHfi— ¢ TNPOJETOM, DaBHBIM PacCTOSHHIO MEXKIY
CTSXXKKaMH WM GOpPTaMH APYTOro HampaBJieHHs; NPOMeXY-
TOUHBlE — KaK HepaspesHble 6asJKM C ONOPaMH B MECTax
pacnosioxxeHus: pe6ep XKeCTKOCTH.

IpuMeyanue. Ilpu npuropuoske GOPTOB M HAJEKHHIX KOHCTPYK-
HHSX 3aMKOB paspeliaercsi yuuTbiBaTh YaCTHYHOC 3aliEMJIEHHE IO KpasM.

117. Paccrosiune MeXJy BepTHKaJbHBIMM H TOPH30H-
TaJbHBIMH Pe6pPaMu XKeCTKOCTH YCTaHABJHBAeTCS PacueToM
HCXO[5l M3 JONYyCKaeMoil BeJHUYHHB JAedopMalyu CTEHKH
(o6mmBku) Gopra (cM. m. 28).

ITporu6 sivefixu creHkn (OGIIHBKE) GopTa ompeneser-
ST KaK JJIS IVIaCTHHKH, COOTBETCTBYIOIHM 00pasoM 3aKpen-
JIEHHOH M 3arpyXKeHHofi, mo dopmyJse
o

E®

¥ =P+ V2P (56)

»

rie ¥y, H Ya— no 1a6j. 4.6 npumoxenuss 6 B 3aBUCHMOCTH

a; ¥ b; — COOTBETCTBEHHO TOPH30HTAJBHBIH H BEpTH-
KaJIbHBIH pa3Mephl A4YeHKH.

ITporu6 siuefiku HapyXHOH cTeHKH (0oGIIHBKH) GopTa ¢
NMapoBOH MOJOCTHIO OnpefessieTcss Kak IJs NJAcTHHKH, 3a-
rpyXeHHOH CHJIOWIHOH pPaBHOMEPHOH Harpy3kKo# oT H3G6bI-
TOYHOrO AaBieHusi mapa (cM. m. 32).

118. Ilpu nepenade Ha 60pTa, COSAUHEHHBIE C TOJAOHOM
Ha WApHHUPAX, YACTHYHO HJIM HOJHOCTBIO CUJIbI HATSMEHHS
apMmatypbl, u3fenusi pedopmauus Ha ypoBHe Bepxa 6opra
ompepensiercs no gopmyne (54), B KoTopylo BBOAUTCS BMe-
CTO p TIpUBeJleHHAs] Harpyska, NnpHOJHXeHHO paBHas

— — Ne;
Pnp=PiPo7r,
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rane e;—axcueHTpHumeT TNPHAOKEHUsT CHJBL N orHnocu-

TeJIbHO BEPTHKAJbHOR OCH, NPOXOAsAIIEH uepe3
ueHTp usruba ceyeHHus;

Po — K03((HIHeHT, 3aBHCAIINA OT uucaa ONMPaHHH
Gopra (pe =9,6 —mpu onupaHMum IO Kpasm,
po= 7,1 — npu HanMHuuM OHOH MiH GoJee cTA-
*eK (IIOAKOCOB) TO AJHHE].

3HaK MHHYC Iepe] BTOPLIM WIEHOM BBIPAXKEHHS NPHUHHU-
Maercs, KOTJIa TOyKa NPUJIOKeHUs cHiael N HaXomuTcsi Me-
KAy ABYMS BEPTUKAJbLHBIMH IIJIOCKOCTSIMH, ITPOXOASILHMHU
Yepe3 UeHTP TSAKECTH M LIeHTP M3ruba ceueHus.

119. B cayuae, paccmorpeHHOM B 1. 118, npu cedeHusx
OTKPBITOTO HpOoGHJs JOJNKHA BBIIOJHATbCS ‘NPOBEPKA
ycroitynBoctH Gopra. Kpurnueckoe 3HaueHHWe CHJH IIpH
H3ruGHOKPYTHIIbHOA (opMe MOTepH YCTOHYMBOCTH Ompefe-
Jasierca no gopmyae

B j‘_)’
1
No="7 » (87)
x Ty Uy Uy
——FG ~+-b2-+4-ct-e, ( 7, —25) + ey <—-Jx — 2c>
rae B—no bopmyae (55);

F¢ — nyomwans nonepeuynoro ceueHusi 6opra;
e, W e,— 3KCUEHTPHIUTETHl NpPHJOKeHHs cHabl N oT-
HOCHTEJNbHO COOTBETCTBEHHO OCeH Y H X;
U, n U,— reomerpuueckne XapaKTepHCTHKH, NpHGIH-
JXEeHHble 3HAUEHHsI KOTOPHIX DaBHHI

U ,=ZyiF,+ 223y, F,,
Uy=ZxF +2yixF;

F, —sneMenrtapHble Ijollagu, Ha KOTOpHE pas-
Gupaercs ceuenue GopTa;
X; 4 Y, — PACCTOSIHHS HEHTpa TsKecTH miomanef F,
J0 COOTBETCTBYIOIHX OCeH.

120. 3Havenne KPUTHUECKOH CHJIEI KosmeGaeTcs B 6OJb-
KX fpefesax B 3aBHCHMOCTH OT IOJOXKEHHS OCH MAapHH-
POB OTHOCHTEJBHO LeHTpa u3ruba ceuerus 6opra. CoorBer-
CTBEHHO BEIGHpAst NOJIOKEHHE OCH, MOXKHO PE3KO YBEJHUHTh
N,p. TlpomonbHasi cusa, npukaajgbiBaeMas K 60pTy, HOMKK-
’KHa OblTh IPHMEPHO B ABa pasa Mmeublie N, no dopmyae

(57).
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121. Ipu npubamxkenHoM pacyere Gopra (cMm. m. 116)
Tak)Ke NPOM3BOXUTCS INpOBEPKAa YCTOHUMBOCTH, e€cJH. Ha
BEPXHIO pAacueTHYIO NOJOCY Hepefaercsi YacTh HaTsKe-
HHsl apMaTypel. B 3ToM ciyuae BeJHUHHY KPUTHYECKOH CH-
JIBl MOXKHO onpefiessith mo GopmyJe

2 EJ
N =my- —=— (58)
rae M —no taba. 9;

L\’
(+1)
| — pauna 6Gopra;
1 — YHCJIO TIPOMEKYTOUHHIX ONOD (CTSXKEK, MOXKOCOB).

Tabauna 9
3Hauenns KoadduumeHTa N

n 1 2 3 4 5 6 7

n 12,0 1,5 1,3 1,22 ‘ 1,13 1,1 1,07

IIponosbHas cuia, NpUKIafbBaeMas K 6OpTy, AOJKHA
6bITH IPUMEPHO B 1Ba pa3a MeHbile Ny, 1o popmyse (58).

XIH, JUHAMHYECKHH PACYET ®OPMBbI

122. [InHaMuYeCKHM pacueTOM ONpedesseTcss 4Yacrora
coGCTBEHHBIX KoJieGanui (OpMBI M OTHENbHBIX YYacTKOB
(siueex) OGWIMBKH NOAAOHA NPH YMJIOTHEHHH GETOHHOH cMe-
cu Ha BuGpomyomanke. Yacrora coGCTBEHHBIX KoJieGaHHi
yCTaHaBJAMBAETCsl TaKXKe JAJisl OTAeJbHbIX siueek CTeHKH (06-
IIHBKH) 6GOpTa, Ha KOTOPDOM 3aKpelJsoTcss HaBecHHe BHG-
paTopHL. SRR o

Jas nmpaBuAbHO 3ampOEKTHPOBAHHOH (OPMBI M OGLIHB-
KH TOJANOHA HaH GopTa yacToTa COOGCTBEHHBIX KoJeGaHui
OCHOBHOIO TOHA JI0J2KHA He MeHee yeM Ha *309% otTsuuats-
¢s OT YacToThl KoseGanui BH6poycTpoicTBa.

Tlpumeuvanue Ecan dopma 3axpenasercs Ha BHUGPOINIOmMAKe
C MOMOIIBI0 3JIEKTPOMArHUTOB HJAU NDPYTHMH crnoco6aMiH B HECKOJIBKHX

TOUKaxX, ONpe/ieJIeHHe YacTOThl COGCTBEHHBIX KoJeGaHHi NPOM3BONHTCA
TOMBLKO ANIfl iueeK OGUIMBKY NOAJOHA.

123. HacroTa co6GcrBeHHEIX KosieGaHuil (GOPMEI, YCTaHOB-
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JeHHOH Ha BHOponJollagke W 3akKpemyieHHOH B ueThipex
toukax (puc. 20,a), noACUATHIBAETCS NO (opMyJe
1 a? —E-
=— 2V =, (59)

2n 2 m
rie B — pacueTHas XeCTKOCTb;
m —TOroHHas Macca, MOACYHTHIBaeMas no secy dop-
MB U TpeTH Beca OeTOHHOH cMecH;

@ — Koathunuent mo rpadpuky Ha puc. 20,6.
124, Yacrora coGeTBeH-

HBIX KOJIeGaHUN BBIUHCJIA- a)

eTcs A1s1 sTUeHKH OOIIUBKH T -
MOAJ0HAa,  OTPaHHYEHHOH . a | £
KecTKHMU GaJlKaMH HJIH !

BePTHKAJbHLIMH  (HAKJOH-
HbIMH) peGpaMu U3 JUCTO- Y
BOH cranu (B dopMax mas 24

H3/IEJIHA CIOKHOTO OUePTa-  ,4 el
nust). Suefika paccMarpu- P
BaeTcsi Kak maura (maa- % V
CTHHKA), Kpas KOTOpoi 21 //
NPHHHMAIOTCSL  3AIIEMJIEH- 5 Vi

HHIMM NP ONMPAHWK HA
JKeCcTKHe Ganky u ceoGorno ¥ /
ONMepPTEIMH BO BCEX OCTaJb- 14 i/
HbIX CAy4adx. 17—/

B kpaiignx aAyeixax /
crenku (o6urusku) Gopra Off
3aKpenJienue Kpaes npuuu- i
MaeTcsl B 3aBHCHMOCTH OT
YECTKOCTH ~ TOPMSOHTA/b-  pye 90 Pacuetnas cxema (opMui
HBIX W BOPTHKAJBHBIX DE€- (a) u Fpﬂ‘bHK A OTPEENeHus KO-
6ep; Kpasi CpegHUX sueex shounuenta o (6)
CYHTAIOTCA 3alll@MJIeHHBIMH

ITpumeuanue HeGoaviine peGpa, yCTaHaB/iiBaeMble B Ipene-
Jax A4Yefiky U3 NOJIOCOBOH WJIH YFOJKOBOH CTajii AAs YMEHbIIEHUS MECT-
Horo nporu6Ga OGUIMBKI, He OKa3hBAlOT CYIIEeCTBEHHOr(Q BJAHAHUS Ha 4a-
CTOTY COOCTBEHHBIX KoJieGaHuii OGUIHBKH H MOTYT He IIDHHHMaThCs BO
BHHMaHHe

125. Yacrora coGcTBEHRHIX KoJieOaHui OGHIMBKH 3aBHU-
CHT OT OTHOIUGHHUS CTOPOH suefiku M onpepensieTcs fo ¢op-

MyJie L
A= ‘/ b (60)
1 m

55

a2 03 04 §=§




rae a; — AJuHa fAuelKy;
En?

D = ———— — UHJNHAPHYECKAsd XKECTKOCTh;
12(1—p?)
M — DaBHOMEDPHO pacnpeleseHHas IO
IJIoIanKM Macca, MOACYMTAHHAA IO
BeCcy JIMCTa M TPETH Beca GeTOHHOH
cMecH — A oOMWHBKH TOLA0OHA; AJS
crenku (o6muBKH) Gopra — paBHO-
MepHO ‘pacnpejeeHHas o IJOUAaTH
(cpenHsis) Macca, NOACYHTAHHAS 1O
GOKOBOMY JNaBJIEHHIO HA paccMaTpH-
BaeMylo sueiky;
Ta6auyga 10
3Havyenus o JJg NPSAMOYroJdbHBIX flyeeK
N | YVenopust sagpellieHust °
n/n Kpaes ILTUTHI!
ek
i 1,57 (14 y?
1 ] (14v7)
2| | { 1,57V 12,33y + 2,44y%
ATy Oy
———
3| ¢ % 2,45V1+1,115y§+y;
77777777774
| 4
4 2 1,57V 142,57 +5, 14y}
[
"/ —— e . St .H{
5 4 3,56 )/ 140,57y 40,47y}
s yrrLa?
L/ 2L/
7 ;
61 7 3,561/1+0,605y§+y‘;
7 /

! [ItpuxoBkofi oBo3nauedsl 3aMIEMJCHHHE Kpas, NYHKTHPOM —
€BOGORHO OnepThHe
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a — Kostdhduumest no taba. 10, 3aBHCIUIAA OT OTHOIIe-
o a
HUSl CTOPOH siueliku (y1= ﬁbl , The a;>b)).
1

126. B cBsI3U C YCAOBHOCTBHIO MPHHUMAEMBIX pacuyeTHHIX
cXeM HeOGXOAMMO ONbITHHE 06pasukl GOPM HpOBEpPsSThL Ha
orcyTcTBHe pe3oHanca. Ilpu ero mposiBnenun HalnexHur, ec-
JI1 BO3MOXHO, H3MEHHTb NOJIQXKeHHe omop GOpPMbl HIH TO-
yeK ee 3aKpeNJieHHs; B IPOTHBHOM CJjyuae clefyeT yMeHb-
wWHTh (yBeanuutsh) Bec dopmbl. IIpu coBnafeHWH YaCTOTH
coOCTBEHHEIX KoAeGaHWil OGIIHMBKH € YacTOTOH BBIHYIKJEH-
HBIX KOJeOaHW# HyXHO M3MEHHTh JKECTKOCTh SIueHKH, UTO
WOCTHTaeTcsl yMEHbIIeHHEeM ee pa3MepoB MM MPHBAPKOH
LOCTAaTOYHO JKECTKUX JONOJNHHUTEJNbHBIX 3JeMeHTOB (pebep).



ITPHJIO)KEHHE 1

3HAYEHHS KO99PHUHUEHTOB, 3ABUCAIIHX OT OTHOLIEHHA
JJHHBI KOHCOJIH K PACCTOAHHIO MEXAY OIOPAMH

B ¢opmynsr (1)—(24) Bxomsr x03ddunHenTH, 3aBHCALIME OT § =
—Z—. Koad¢uuuenr ¢ npu Bcex sHaYeHHAX §, KpOME OFOBOPEHHHIX 0CO-
6o, onpeaenseTcs H3 BHpaXKeHHs

¢=20,25(0,052 40,167 — 0,25 §2 = £3— 0,5 £4).
Mpu € =0,375 = 0,404 _
¢=0,25(0,052 — 0,25 £2);

npu £ = 0,405 -+ 0,458
¢=10,25(0,167 § —§*—0,5¢4).
Ocransasle K03 OHIUEHTH NPH BCeX 3HAYEHUSAX & PaBHH
0,167 — &2 — 0,667 &8
EPTTRET ’
8¢
RTErT O

Kosddunuentsr gBoasTca B popmyant (1)—(24) co csoum 3HaKOM.
3HakM NPH KO3)QHIHEHTEe ¢ COOTBETCTBYIOT: IJIIOC— Nporuly ¢opMhl,
MHHYC — BHICHGY. 3Hak ko3¢duunesTa 1 MOKashBaeT: MJIOC — I0BOPOT
KpajfHero npaBoro ceueHHs (OPMBI NPOTHB YACOBOH CTPENKH; MHHYC —
MO 4aCOBOH CTpeJIKe.

3uauenuss KosdguuHeHToB @, M M % 4ias  §< 0,4 npHBefeHH B
ta6a, 1.1

Ta6aunma 11
3HayeHHss x03(ppUUMEHTOB ¢, N U %

E 0 0,05 0.1 0,15
¢ 0,013 0,0149 0,0163 0,017
7 0,0835 0,0747 0,0651 0,0547
”. 0,104 0,0985 0,0905 0,0805



Ipodounsicerue Taba, 1.1

e 0,2 0,25 0.3 0,35 0,4

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

R3-6

IIPHJIO)KEHHE 2

HOMOrPAMMBI U TPA®HKH AJi1 NMOJABOPA CEYEHHH
®OPM PA3JIHUHBIX THIIOB
Homorpamme u rpaguku Ha puc. 1.2—6.2 MOCTPOEHH 10 NPHGIHKEH-
HBIM (opMynaM, MpHBEJEHHBIM HA COOTBETCTBYIOIUX PHCYHKAX.
Momenm unepquu cevernun 7 6 cmt

o9 O SSS SS88 §§g QQ§§
s 2 L e
< \ \ILA A \\ JHRN
297 AV NERAANRRAY
267 S AAVANY A VA VA
§7, \ \ SAAY \ \\g
37\ TSR AAVAVIN R RAVALRRIANY
SR \\\Y SOV AT A
§ \\\ X\ \ AN
E‘f’ \\‘\ S 3 \\ \ \\\ ) \j\\
S 4 NNA S N N
AN N NSRRIV RLIINGAY
S VAN SN TN R HANAIN S SN
FIANUNSSSENNN TN NANHINAAY
"g E‘ 3§AL ’\h: }\E\‘\\ \\$ \\\\\ \\: N
11 ——— NS 2
4 [ S Tl 71 12

p .ﬂaﬂycnuemu rrpaeuﬁ[y/iul SR j | /[mq¢opmr K&i

RUMER y_77m, o7 5cm

Lana | 2" o145 i @ oy J,m Qiipse, 1,
Haxadum I-1000cn Pl LA

Cuna ~am9«e§m apmamyper N6 m
G112 13 1151617181920 22 246 262830 35 40 43 S0 556085707580 90 100

Puec 12. Homorpamma pns onpeneseHns MOMEHTa HHEPIUK CEHEHHs!
(popMH
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€ nomoursio HOMOrpamm u rpa¢uKOB MOXKHO 3HauuTeabHo GHICTpee
TPOHM3BECTH NONGODP Cevenust HOPMEL, MOJAYYasi HCKOMBIE 3HAUEHHS C J0-
CTaTOYHON TOYHOCTHIO.

Huxe TNPHBOAATCS KpaTKHe YKa3aHHs 1O NOJb3OBAHHIO HOMOT'pam-
MaMH U rpaduKamu

Homorpamma Ha puc. 1.2. Tlo meit ompenesserca y NpH H3BECTHHIX
N, 1, [y] u e. Coennnsin nunneft I* cooTBeTCTBYIOUME 3HAUEHHS Ha ropu-

N24
I === &
35000 %
30000 == % 3§
= 5
25000 —F— } 3
- —— -~ 20 =
?3000 = 7‘14”00}”/3 g
| = 7] 5
_7¢4A Cosd -~ 3
fea00 (2 = o —=h 3%
Z e =—=100 \yis S 3
12000 = i [V e
10000 o A il M
- - el x
o — — i
A =l Ve 20 >
~ 7000 —_— = = ot
o« 6000 = = —— & g
3 S N2 3
S som = 4 S
Lx1 + —
3 4000 === — 100 &
R == = %}”’0 3
3 3000 F = = = =V =
§ VWA ——
E f’ L’ - /1 e = e
s 2000 P =
§ 1890 /;i/ - 7,276’
1600 G r %
1400 ¥rF~- ~
- 10 Y
27
1000 7
2 3 P 5 6 7 8

Konuvecmbo whennepob 8 cevenuy

Puc. 2.2. Tpaduk nns nopbopa ceuenus MOAKOHA
C NPOJOMBHBIME GanKaMH U3 IIBEJIEPOB

30HTaNbHHIX WKanax N u [, ¢ukcupyeM TOURY mepeceuenns STOH JHHHEH
WKaJsbl, PACIONOXKEHHOH MeXay iukanaMud N u [, # IIpOBOJHM B 3TOM
TOYKe TepPNeHJHKYAsp 2 K TOPH3OHTAJbHOM OCH.

Ha JsieBOH YacTH HOMOrpaMMEl HaXOJHTCA TOYKA NeEpPeceueHHsl Bep-
THKanH 3, COOTBeTCTBylouwled 3sHayeHmio {y], u kpuBoi e. Ilpx 3Haue-
HHH e, He DPABHOM LeJOMY YHCIy, NOJIOXKEHHWe 3TOil KPHBOM HHTEPIOJH-
pyercsi Uepes Touky [y]l—e npoBomuTcsi ropusoHTanibHasi npsimas 4 J0

* Ha sHoMorpammax uudpsl B Kpy}KKax 0603Ha4atOT MOCAELOBATENb:
HOCTb Ofepalui.
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fiepecedenns ¢ neprmenmuky/aspoMm 2. Touka nepeceuennss 4—2 paer uc-
KOMoe 3HaueHne J.

Fpaduxu Ha puc. 2.2 n 3.2. Ilo 3TuM rpadukaM MOKHO ONPENeIMTH
MOMEHT MHePUHH CeYeHHs MNOA0HA, 3Has KOJAMYeCTBO 6afnox (uIBesJe-
POB HJIM IBYTABPOB) H INIOUIAAb OGIIKBKI, NPHXOAALIVIOCH Ha OLHY OaJ-
Ky. Ilo rpajukamM BO3MOMXKHO TakKxe pelluTb OGPaTHYIO 3ajgauyy: Mo H3-
BecTHOMY J H NDHHHMaeMOMY KOJi4ecTBy GasioKk B CEGUEHHH Halitu Tpe-
6yeMblfl HOMep GaJIKu.

s pelueHus BTOPOH 3aJauH, KOTOpas BCTPeyaeTcs HauGonee 4acyo,
HAXOAsAT TOYKY IepeceyeHHs TOPH3OHTAJbHON JIHHHMHM, NIPOBE/eHHON de-
pes 3ajanHoe 3Hauenue J, u BepTHKaay 0GO3HAualoOLleH KoaiuecTso 6a-

N2 N2?
00680 60 40 8™ W& a
AN
25000 = === H
= “
3000 e = i N20 §
25000 T = é
160001 = i -1
saao el (M SR
« 120001 e i i :/‘ 1 53
3 100005 Z e v 35
~ 900”‘ = el 44 * E g
8000 - e 3
% 6000 = e/ }m’g
— = ;?20
3 e e~
& 40 = wo §
& 50 i
3 = 2 =
g o e = =
§ 2500] = —_—
< 2w =
1800V~

g8
-
P\
N
NN

S
\
N
N

7 ]

4

3 4 J 6
* Kasuvecmbo dbymobpab 8 cevenuls

Piuc. 3.2. Tpaduk ans nogdopa ceueHus NOAKOHA C MPOLOABHBIMH
6ajKaMH M3 JBYTaBpOB

nok. Ecnhn 5Ta TOYKA pasMemaeTcs HHXE HaKJAOHHON JHHHH, COOTBETCT-
BYyIOIel MJIOMmA i OGLIMBKY Ha OMHY 6anKy ceueHWsT (JHHHA MOXKeT OBITh
HaHeceHHOH Ha rpaduxe WJIH OTMEYEHA N0 HHTEPHOJALHH), NPUHHMAETCA
HOMep 63J'IKH, B ofgacTH KOTOpOfl HaXOAWICsI TOUYKA,; €CJIH K€ TOYKA pac-
[0JIaraercsl BHE 5TON JHHHE, Ha3Hauaercs caeiyoowmui (Gonpluui) HO-
Mep GajKu

Homorpamma na puc. 4.2. Ilo 370ft HOMorpaMMme OIpedestalOTCHa HOTe-
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PH HaOpPAXKEHUS B apMaType u3fenuii, W3roroBiseMbx B ¢Hopmax OOHY-
HOTO THINa HJIK NPEIBAPHTENLHO HaNPAKEHHLIX, HIH naomany stux Gpopm
H3 YCJIOBUSl OTpaHHYeHHS NOTepb HaNpsiKeHHs B apMaType AOMycKaeMoH
BEJIMUHHOH.

Ecan ycranaBamBaercd TpebyeMas IJOWALb (GOpMBI, HCXOAs H3 H3-

e
BECTHHX WIH NpHHEMaeMuX N, [og] # —, cHauana coefuHseM JuAHedH [
r

10'E 1000 110
1" i i, Loamyns.

4 F1 N e 27 .
ot ot B APy S
#i i 32 ks fposf8)7 T

LS b))
7t o M td / a7
X T 0T e 109
t S wf 1) o Y
z¥ S0 S us
2« S A% i S we 42
B S gy -] g . 1
Vadha @’ ~4-£200 &= 3,13
s 2 g 1200} g _____ 3]

S g 1 w3 ST
PEal O L3 Sy1#
1 & S'2801 1.’ 1

N < a0 1008 T4
Wt g & 1000 S 4;

S 3 07 % 3 17
YT = £ 207 1S 178
0F § S a0l 179
ot St Lpuven. 1z

S Iy 1‘;3‘: Jano N=3457;
@i S 3 1ol [6,] =500 mrjfemt;
67; 772 L4

i 0T Haxoduw F=210cm?
2 ol

£ 20t
s - mt
100% mgj.

Puc. 4.2. HomorpaMma AJjsi OnpefeNeHHs [OTeph HampsxKeHus B
apMarype oy Wix Iomlanx cevenns popmut F no o]

COUTBETCTBYICIME 3HAYeHHS Ha mKajdax N H [ on] H ¢uKcHpyeM TOUKY
nepeceveHds 9TOH JWHHM C NPOMEXYTOYHOH WKAJIOH. 3areM, CoeAHHAS

e
3TY TOYKY CO 3HaYeHHeM Ha MKanae "r—JIHHHeH 2, HaxoxuMm B Mepecede-
HHH 3TOf JAuEHA co mKajgofi F uCKOMYIO BENHIHHY.

Ecau crasuTcs o6paTuas 3afayd — [0 M3BECTHOA IJomajM HAATH
MOTEPH HANpSKEHMS B apmaType, CHAauana COeLUHHEM JIKHHeH 3HaUCHUSA
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Ha mikanax F H‘r_‘ H NpoHo/iKaeM €e A0 [EepPeceYCeHHA ¢ Heo6Go3HaYeH-

Hoft mKkanofi. 3ateM uyepes (PHKCHPOBAHHYIO TOUKY W 3HAaueHHe Ha IKaJle
N npoBofHM JIMHHIO 1O nepeceueHusi cO WIKAJNOA Og, MO KOTOPOA Haxo-
RUTCA oNpepessieMast BeJHUHHA.
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Puc. 5.2. Homorpamma nis onpejejiedus cocrapisiomed ¥ 00
’ E S

noTeph HaNpSKEHHS B apMaType oy 3a CUeT MOBOpOTa Ka- % 4.7
Jawliuxca yIopos 3
ynop 200

Homorpamma Ha puc. 5.2. Ilo HoMorpaMMe ana ¢opMul c Kauaiw-
IHUMHCA YyOpaMH HAXOAHTCA COCTaBAAIOIIAA HOTEPh HamnpsizKeHHd B ap-
marype. A1 IIOTEPH 3aBHUCAT OT INPHHHMAEMOro HanpAmXeHHA B TAre

e
Gy H OTHOIIEHHA k= . Coeuusiss COOTBeTCTBYIOUIME 3HaUEHHA HA 1IKA-
e

4
Jax 2 u Gy H MPOAOJIKAas JHHUIO [0 NepecedeHns cO IUKaiOH O,, Ha-

XOIHM HCKOMYIO BEJHYHHY. ,
B cayuae, ecnn MSBECTHH MAH 33ajaBBl Oy H R, MOXHO HalTH Jy°
COefMHAsl JIHHMel COOTBETCTBYIOI(ME 3HAYEHMs HAa KpaiHMX lIKajax; B
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Hepeceveniii 3TOH JHHHM CO IWKANOH Oy HAXOAHTCA MCKOMAas BeJHUYHHA.

Homorpamma na puc. 6.2, ITo Hei Onpele/ISeTcs BTOPAs COCTaB/AI-
WAaA MOTepb HANpPSXKEeHHA B apMmaType o, HJH MioWajgs HOPMH C Kadalo-
LWAMHCS YIIOPAMH, HCXOAS H3 JONyCKaeMoH BEJIPHIHHBI[G;}. [Ipu HeoG-
XOIHMOCTH BHUHCaeHHA F 1o c;. N u k coepunsiem quHHelt I cooTBeT-

”
CTByIOHINEe 3HayeHHs] Ha IIKaJjax Nu G, H IPOAOJNKAaeM 3Ty JIHHHIO RO
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Puc. 6.2 Homorpamma jJjisi onpejesedus IJIOMALH CeYEHHA
(popMbl ¢ KauawIWHUMHCH YNOPAMH MJAH COCTABAAWICH ITO-
L

Teph HaNpsXKEeHHS B apMaType o,

nepeceueHHA €O cpeiHell IIKanoH, 3aTeM yepe3 (QPHKCHPOBAHHYIO TOYKY H
COOTBETCTBYIOLIEE 3HAYEHHe Ha HIKaje %2 NPOBOAMUM JIHHHIO 2, IPOAGJ-
Kas ee Jo nepecedeHusl €O Wkauoi F.

T
ITpy BHUYHCIEHHH COCTAaBJAAWINER IOTEPb S, NO H3BECTHOM HJOLIa-

Jid cHadasia NPOBOAHM JIHHHIO Yepe3 COOTBETCTBYIOLIHE 3HAUCHHA HA IIKa-
nax F u & o ee mepeceueHnss co cpensell wkauoil. JTosyueHHYI0 TOUKY
¢oefnnsiem JMHHEH cO 3HaueHHeM Ha wWKane N, u 5Ta JMHHA, Nepecekas

mkaJnay o;, JHAdeT HCKOMYIO B&JNHUYHHY OTEPb HANPANKEHHS.
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a9

IIPHJIO)KEHHE 3

IFEOMETPUYECKUE XAPAKTEPUCTHKH CEYEHHH
Ta6banua 13
FeoMeTpuueckHe XapaKTePHCTHKH CeYeHui W3 JUCTa M IiBeJajepa

’ © HiBeaneps nmo 'OCT 8240—56
T Hudps ofosnayaor:
Ji F MOMEHT HHEpPLHH B cMi; mIomIazb B cM2
r; ec  pammyc HHEPIMH B CM; DACCTOAHMe HeHTPaabHOH OCH OT BepXHedl KPOMKH
aAUCTa B CM
L)
= |E Ilupuna nucra b Bcom
EIEE
550 30 40 50 60 1
s |2s 70 80 90 G0
4 52,5;18,2 | 55,6,22,2 | 57,3,26,2 58,5;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
6 58,7;24,2 | 61,2;30,2 | 62,8;36,2 | 63,8;42,2 64,9;48,2 65,4;54,2 65,9; 60,2 66,5; 66,2
1,85;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
5
3 ' 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
1,46,0,93 | 1,32;0,87 | 1,21,0,78 | 1,130,72 | 1,06;0,68 | 1,01,0,65 | 0,950,62 | 0,91;0,59
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
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




ITpodoaxcerue tabs. 1.3

u ; Mlupuua aHcTa d B cM
5%
é 5'3 30 40 50 60 70 80 ‘ 90 100
2|88
s 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
2,27,1,63 | 2,14,1,28 | 2,03,1,14 | 1,93,1,02 1,83,0,92 | 1,76,0,83 | 1,68,0,79 | 1,61,0,75
6 115,6,25,5 | 120,8,31,5 | 124,4,37,5 126,8,43,5A 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 | 1,71,0,91 1,64,0,82 1,63,0,77 | 1,46,0,73 1,4,0,7
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
10 133,37,5 | 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 | 1,7,1,09 | 1,56,0,99 | 1,46,0,9! 1,35,0,86 | 1,29,0,82 | 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;49
2,98; 2 2,76; 1,71 | 2,62;1,49 | 2,48;1,34 | 2,38; 1,22 | 2,29;1,12 | 2,19;1,04 | 2,12;0,97
6 199,8,27 | 209,7,33 | 217,1;39 | 222,2;45 | 226,2;51 | 228,9;57 | 231,6,63 233,4; 69
3 2,78,1,73 | 2,52;1,46 | 2,36;1,28 | 2,22;1,15 | 2,11,1,06 | 2,01;0,98 | 1,92;0,91 | 1,84;0,86
8 215,5,33 | 225,1:41 | 231,5;49 235,8; 57 239,2; 65 241,1,73 244 1; 81 245; 89
2,48, 1,6 | 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
10 298,8, 39 238; 49 243 ,4; 59 248; 69 250,3; 79 253,6,89 | 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;0,95 | 1,59;0,89 | 1,63;0,86
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ITpodoaxcenue Taba. 1.3-

= § Iliupuna aucra b B cx
-3
’% EE 30 40 50 60 70 80 2 100
BIEE
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 | 2,921,4 2,82,1,3
6| 365:28,9 |384,3,34,91399,3,40,0 | 408,646,9 | 416,7,52,9 | 423,3 58,9 | 427,2,64,9 | 431,7,70,9
10 3,56;2,4 | 3,32;1,96 | 3,12;1,77 | 2,96;1,53 | 2,81;1,4 2,68;1,27 | 2,57,1,18 2,47 1,1
g| 384349 | 410,2,42,9 1 423,9,50,9 | 432,6,58,9 | 440,1;66,9 | 444,7;74,9 | 452,1,82,9 454,4,90,9
3,32;2,09 | 3,09;1,77 | 2,88;1,55 | 2,71;1,42 | 2,56;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 | 471,5110,%
3,18;1,97 | 2,92;1,67 | 2,71;1,48 | 2,54;1,34 | 2,38,1,23 | 2,26,1,15 2,16,1,1 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 3,89:2,02” |73,71,1,87"{ 3,59,1,76
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
2 6174,41;2,98 | 4,15,2,54 | 3,04;2,93 | 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 | 712,8;53,3 | 730,5;61,3 | 742,7,69,3 | 755,77,3 | 763,3,85,3 4 769,5,93,3
8177,19,2,68 | 3,9,2,98 3,66; 2 3,45,1,79 | 3,27,1,62 | 3,13,1,51 | 2,99,1,30 | 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, 113,38
100=2708,2,5 | 73,68, 2,19 | 3,46;1,99 | 3,22,1,76 | 3,05,1,54 | 2,91,1,42 | 2,77,1,24 | 2,66,1,18




ITpodoascenue taba 13

& § Wlupuna aucra & B c;m
=l
e | —
o Ix
=ER
S 30 46 50 60 70 80 90 100
2=
. 842,6 27,6 | 900,4,31,6 | 946,6 35,6 | 983,0,39,6 | 1010,4,43,6 | 1034,4,47,6 | 1055,51,6 | 1073,5,55,6
5,99,4,27 | 5,34,3,74 | 5,16,3,35 | 4,93,3,03 | 4,82,2,79 | 4,652,656 | 4,51,2,38 | 4,39,2,22
6 936,3,33,6 | 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
14 5,28 3,69 | 5,033,17 | 4,72,79 | 4,42 2,51 4,19,2,27 | 4,04,2,08 | 4,02,1,94 | 3,89,1,79
o (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
5,09,3,32 | 4,73,2,83 | 4,452 47 | 4,23,2,22 | 4,03, 2,0l 5,84,1,9 3,7,1,69 3,56,1,59
10 1068,1,45,61121,7,55,61159,9,65,6| 1187.75,8 | 1206,4,85,6 | 1223,7,95,6 | 1238,1,105,6 | 1248,5, 115,6
4,84,3,06 | 4,49,2,6 | 4,21,2,28 | 3,96,2,04 3,74,1,86 | 3,57,1,71 3,41,1,62 | 3,28,1,51
1232,30,1 |1320,4,34,11385,9 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 | 5.56 3,71 5,68 3,43 | 5,51,3,16 | 5,36,2,94 5,2,2,74
1368,8,36,1 | 1458,4 42,1 1525,1,48,1? 1573,8 54,1  1620,4,60,1 | 1€52,9,66,1 | 1681,3,72,1 | 1703,8, 78,1
16 6 6,15,4,46 | 5,89,3,87 5,64,3,43 | 5,41,3,09 5,2,2.8 | 4,97,2,57 | 4,84,2,39 | 4,67, 2,22
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
8 5,02,4,02 | 5,59,3,44 | 5,28 3,01 | 4,94, 2,71 4,79,2,44 | 4,61,2,26 | 4,42,2,09 4,27,1,94
1562,7,48,1|1649,8,68,11705,4, 68,11 1751,1,78,1 | 1784,8,88,1 |1811,7,98,1 |1831,8,108,11835,9, 118,1
10/=5.7,3,7 7| 5,32,3,14 | 75,01,2.76 | 4.74,2,47 | 4,51,0.95 | 4,29,9.06 | 4,13,1,91 | 3.95,1,79
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Hpodoarcerue raba. 14

® § npuna aucra b B cH
£lgo
O i
& g; 20 1 0 | 50 ‘ €0 l 70 t 80 % 100
Z ==
1731,2,32.7i 1353,9.35,711912,3 47,7 2030,1, 44,7 | 2037,3, 43,7 g150,4 52,7 12200,6,55,7 2246, 60,7
41 7,2,6,04 | 7,11.5.30 | 6,92, 4.5 | 6,74.4.42 | 6,564,1 | 6.39.3,83 | 6,23.3.56 | 6.08,3,33
6| 1924.1;38,712053,1.41,7|2145,9 5.7 | 2228,1,55.7 | 2288,9,62,7 | 2333,1,68,7 | 2380,5,74,7 | 2419,8; 80,7
18 7,06;5,28 7,04,4,61 6,51.4,1 6,25, 3,69 6,03,3,3) 5,83,3,11 5,62; 2,86 5,46; 2,67
§|2070,9,44,72201,8,52,7|2295,1,60.7| 2356,6.63,7 | 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 5,36,3,24 5,62, 2,91 5,44, 2,69 5,19,2,5 5,04,2,29
10| 2194,5,50,72320,2.60,7| 2403,70.7 | 2173,5,80.7 | 2533,8;90,7 |2567,1;100,7 | 2610,8, 110,7 | 2637,4,120,7
6,56;4,38 6,14;3,74 5,82 3,25 5,5,2,%4 5,27,2,67 5,08, 2,41 4,87;2,22 4,44; 2,09
,|2346.2:35,412503,6.39.4/2541,9.43,4 | 2752,7,47,4 | 2845,1.51,4 | 2926,3,55,4 | 2992,2, 50,4 | 3058,1;63,4
8,16; 6,94 7,9), 6,23 7,81,5,7 7 625,21 7,46, 4,34 7,27,4,51 7,11,4,21 6,92, 3,94
6|2594,9:41,412775,4.47,4| 20154 53,4 3020,6 51,1 | 3073,4 65.4 | 8190,7,71,4 | 3256,4;77,4 | 3306,5;83,4
2 7,9,6,11 7,65,5,33 7,37, 4,31 7.1 4,34 6,85, 4,0) 6,69,3,68 6,48;3,34 6,29;3,18
g|2799,3,47,4 | 2932.55,4 13116,4,63,4( 3213,5,71,4 13279,0,79,4 | 3381,8,87 4 | 3427,1;95,4 3474, 7; 1034
| 7,66,5,54 | 7,32,4,79 | 7.02,4,21 | 6,71,3,87 | 6,13.3,53 | 6,22.3,28 | 5,99,9,95 | 5,86;2,73
7| 2969.3:53,4 3145,8. 63,4 |3275,2,73,4| 3371,2,83,4 | 3157,8,93,4 | 3524, 103,4 |3567,9,113,4 |3614,7;123 4
7,46,5,09 | -7,01;4,36 [ 6,68; 3,34 6,35, 3,44 6,03,3,13 5,88;2,84 5,64, 2,64 5,45; 2,49



3 M podosscenue taba. 1.3
E 3 Ilupuna nucta b B cM
HEr
;EE 30 10 50 60 70 80 90 100
3149,3; 38,7 | 3363,8; 42,7 | 3545,4; 46,7 | 3696,6;50,7 | 3825,8;54,7 | 3934,9;58,7 | 4030,7;62,7 | 4118,4;66,7
9,01;7,92 | 8,86;7,21 | 8,69;6,6 | 8,52:6,11 8,37,5,68 | 8,14;5,32 | 8,02;4,98 7,84; 4,68
6 3516,1; 44,7 |3722,7; 50,7 { 3898,5: 56,7 | 4065,62,7 | 4191;68,7 | 4297,7;74,7 | 4390,6;80,7 | 4469,1;86,7
29 8,86;7,06 | 8,56;6,26 | 8,26;5,62 | 8,01:5,11 7,81;4,71 7,58;4,3¢ | 7,37;4,04 | 7,16;3,78
8 3756,3; 50,7 | 4004,3; 58,7 | 4184,1;66,7 | 4342,8;74,7 | 4454,1;82,7 | 4555,2,90,7 | 4639,7;98,7 |4728,2;106,7
8,61;6,39 | 8,25,5,59 | 7,93;4,95 | 7,61;4,46 | 7,33;4,11 7,08;3,77 | 6,86;3,48 | 6,67;3,23
0 4146,8;56,714225,3; 66,7 | 4410,2,76,7 | 4553,3,86,7 | 4666,96,7 |4767,7,106,7|4831,7; 116,74899,2, 126,7
8,53;4,16 | 7,96;5,11 | 7,57;4,51 | 7,23;4,04 6,95,3,69 | 6,67;3,36 6,44; 3,11 6,21; 2,89
4184,7; 42,6 | 4460,8; 46,6 | 4695,3; 50,6 | 4897,6, 54,6 | 5073,5;58,6 | 5225,1;62,6 | 5358,3;66,6 | 5478,6;70,6
4179,91:8,96 |79,78,8,21 | 9,62,7,58 | 9,48,7,04 9,31;6,57 9,15;6,16 8,96;5,81 8,79;5,49
4615,4; 48,6 14932,3;54,6 | 5189,60,6 | 5400,6;66,6 | 5566,3;72,6 | 5712,3;78,6 | 5843,6;84,6 | 5966,3;90,6
2% 6 9,74, 8,05 9,5, 7,2 9,25;6,49 | 9,03;5,93 8,74;5,49 | 8,53;5,00 8,29, 4,76 8,11;4,45
8 4957,4; 54,6/ 5304, 1; 62,6 | 5570,8; 70,6 | 5769,3, 78,6 | 5944,9; 86,6 | 6069,7; 94,6 |6208,4;102,6 |6306,8;110,6
9,5;7,36 | 9,21,6,45 | 8,89;5,86 | 8,56;5,2I 8,27, 4,81 8,01;4,41 7,78, 4,1 7,56;3,83
10 5266,3; 60,6 | 5608,3; 70,6 | 5867,4; 80,6 | 6060,6; 90,6 |6123,7; 100,6|6354,9, 110,6 | 6463,7; 120,6 | 6562,5;130,6
9,3,6,81 | 8,89;5,92 | 8,54;5,26 | 8,15,4,73 7,78;4,26 7,58;3,93 | 7,31;3,67 7.1;3,42
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TaG6aseua 23

FeoMeTpuuecKHE XapaKTEPUCTHKN CeueHHdi M3 JAWCTa W ABYTaBpa
JsyraBposnie 6aaxu no 'OCT 8239-56

»

Undppu o6osnavaior:

MOMEHT MHEPUHH B cMt; BAOWAKL B CM?

r; e PajMyC HHEPUMH B CH; PACCTOSHHE HeMTPaAbHOA OCH OT BEPXHEH KPOMKH AHCTA B CN

" g lllupuHa ancta b B cM
E (o3
g |E=
a8 |ge
B ge 30 40 50 | 60 70 l 80 I 90 160
2 s
360,2; 24 383,4; 28 400,9; 32 414,1; 36 425,1; 40 433,9; 44 441,3; 48 447.6; 52
4 3,89; 2,8 3,7; 2,43 3,54, 2,15} 3,39,1,94 | 3,26, 1,76 | 3,14; 1,62 | 3,03; 1,5 2,94; 1,4
: 400,1; 30 | 422,9; 36 | 438,8;42 | 450,1;48 | 460,2 54 | 467,7,60 | 473,8, 66 | 478,9; 72
10 6 4; 2,42 3,43; 2,06 | 3,23; 1,82 3,07; },63 | 2,92; 1,48 | 2,78; 1,36 { 2,68; 1,26 | 2,58; 1,19
431,5.36 | 452,544 | 467,2:52 | 478,60 | 486,268 | 492,7: 76 | 497,984 | 502,3; 92
8 3,46; 2,2 3,2; 1,88 2,99, 1,65 2,82, 1,48 | 2,67, 1,35 | 2,54, 1,26 | 2,44; 1,17 2,34; 1,1
456,8; 42 | 477,3;52 | 490,8; 62 | 500,5;72 | 507,8 82 | 513,7; 92 | 518,4; 102 | 522,2; 112
101733, 2,07 | 3,03 1,8 | 2,82 1,67 | 2,64; 1,42 | 2,49 1,3 | 2,36, 1,2 | 2,24, 1,15 | 2,16; 1,07
121 4 603,7. 26,7 | 635,2; 30,7 | 675,7, 34,7 | 700,538,7 | 720,5; 42,7 | 737,2; 46,7 ?51,2; 30.7 763,2; 54,7
4,76, 3,61 | 4,54; 3,17 4,42, 2,83 4,25, 2,564 | 4,11; 2,33 4; 2,15 3,86; 2 3,73, 1,87




[l1podosncenue taba. 2.3

E é* Ulnpusa jucta b B cM
1
; §'§ 30 ‘ 40 l 50 ! 60 l 70 l 80 90 100
671; 32,7 711,9; 38,7 | 741,6; 44,7 | 763,9; 50,7 {782,2; 56,7 | 796,7; 62,7 { 806,8; 68,7 | 818,2; 74,7
4,51; 3,17 | 4,28, 2,73 | 4,07; 2,4 | 3,88,2,15 | 3,71; 1,96 | 3,56; 1,8 | 3,43; 1,67 | 3,3; 1,56
698,6, 38,7 | 762,6; 46,7 | 790,3; 54,7 | 810,9, 62,7 | 826,9; 70,7 | 839,7; 78,7 | 850; 86,7 859,4; 94,7
1218 1 4,25; 2,84 4,04; 2,42 3,8; 2,12 3,6;1,9 3,42; 1,73 | 3,26; 1,6 3,13, 1,48 | 2,97; 1,39
765,4;44,7 | 797,2; 54,7 | 832,9; 64,7 | 849,4, 74,7 | 863,8, 84,7 | 872,4; 94,7 |883,8,104,7 | 891,7; 114,7
10 4,14 2,64 | 3,82 2,24 | 3,59, 1,98 | 3,37; 1,78 | 3,18; 1,63 | 3,03; 1,51 | 2,9, 1,41 | 2,78; 1,33
i
940,2; 29,4 |1007,5; 33,4|1054,1; 87,4 |1120,1; 41,4|1126,2; 45,4‘1157,4; 49,4]1179,3; 53,4]1198,5; 57,4
4 5,64; 4,46 5,5; 3,94 5,31; 3,55 5,2, 3,22 4,98, 2,96 | 4,83, 2,74 | 4,7; 2,55 4,57; 2,38
1056,2; 35,4 {1125,8; 41,4]1176,3; 47,4 1191,6; 53,4]1226,3; 59,4 1276; 65,4 | 1294; 71,4 {1310,6; 77.4
14 6 5,45; 3,89 5,21; 3,38 4,98; 3 4,72, 2,68 4,54, 2,43 | 4,42; 2,24 | 4,26; 2,08 4,12; 1,95
1110,1; 41,4[1184,9; 49,4(1242,6; 57,4|1271,2; 65,4| 1207; 73,4 (1322,6; 81,4] 1340; 89,4 |1353,9; 97,4
5.17, 3,51 | 4,89; 3,01 | 4.65 2,64 | 4,41;2,36 | 4,2 2,16 | 4,03; 1,99 | 3,87; 1,84 | 3,73; 1,73
1191,3; 4/,4 11246,9, 57,4|1298,2, 67,41332,5; 77,4|1353,9; 87,41375,2; 97,411393,4;107,4|1405,2; 117 ,4
10) 7500, 3,24 | 4,66; 2,78 | 4,39, 2,44 | 4,15 2,19 | 3,94, 1,99 | 3,76; 1,84 | 3,59; 1,71 | 3,45; 1,61




€

IIpodoarocenue taba 2.8

E %E Mupuna aucra & B cx
5
=g 30 l 40 \ 50 ’ 60 70 l 80 ‘ % 100
2 |8
1376,3; 32,2| 1472; 36,2 |1543,8; 40,2/1611,9; 44,2(1660,1, 48,2/1708,1; 52,2 1741, 56,2 {1774,5; 60,2
4 6,45; 5,34 6,38; 4,78 6,2, 4,32 6,04, 3,93 | 5,87, 3,65 i 5,72, 3,37 | 5,56, 3,12 | 5,44, 2,94
1527,1; 38,211629,3; 44,2|1704,5, 50,2/1763,1, 55,2/1813,2, 62,2 1851,5; 68,2|1874,5, 74,2/ 1907,3; 80,2
16 6 6,29, 4,69 6,07; 4,08 5,82, 3,65 5,6, 3,28 5,4; 2,98 ‘ 5,21, 2,74 | 5,02, 2,57 | 4,87, 2,35
1641; 44,2 (1777,3; 52,2| 1821; 60,2 {1880,2; 68,2(1917,9; 76,2(1975,5; 84,2/{1981,8; 92,2/ 2065,5; 100,2
8 6,1, 4,24 5,84; 3,65 | 5,5 3,23 5,25, 2,9 5,01; 2,6 | 4,83; 2,4 | 4,63 2,25 | 4,55 2,06
1742,8; 50,2|1843,2; 60,2|1913,1; 70,211934,9; 80,2 .2007,5, 90,22041,7; 100,22063,7; 110,2 2155,8; 120, 2
1017589, 3,92 | 5,54 3,35 | 5,35 2,95 | 4,93, 2,65 | 4,72, 2,42 ‘ 4,5, 2,2 | 4,33 2,08 l 4,23; 1,94
4 1966,8, 35,4| 2094; 39,4 |2200,3; 43,41 2289,8, 47,4(2367,3, 51,412435,1; 55,412486,6; 59,4'2540,2; 63,4
7,44; 6,28 | 7,23, 5,66 7,12, 5,15 6,95, 4,73 | 6,79, 4,43 | 6,63; 4,06 | 6,47; 3,82 | 6,33; 3,58
18 6 2195,9, 41,412311,3, 47,4|2425,1; 53,4| 2517,4; 59,4 (2587,2, 65,4'2651,2, 71,4] 2700, 77,4 12745,2; 83,4
7,29; 5,56 6,93, 4,89 | 6,74; 4,35 6,51, 3,95 | 6,29, 3,6 6,1; 3,29 5,91; 3,1 5,74; 2,9
2332,9; 47,4|2481,5; 55,4 |2583,8, 63,4| 2539,1, 71,4|2746,5, 79,4/2807,2; 87,4|2845,8; 95,4| 2897, 103,4
8 7,04, 5,04 | 6,69, 4,37 | 6,39 3,86 | 6,14 3,46 | 5,88 3,15 | 5,67; 2,43 | 5,45 2,7 | 5,3; 2,53




I~ ITpodoaxcenue raba. 2.9
é_ §§ inpuna aucra b B cx
S
2 éﬂ 30 40 50 60 70 l 80 90 100
18 | 10| 2472:4; 53.4| 2618 63,4 12728 ,1; 73,4)2809,9; 83,4 9876,6; 93.4'2922,7; 103,4(2968,4; 113, 4| 3001, 5; 1234
6,81; 4,66 | 6,42 4 6,1;35 | 5,8 3,16 |5,55 2,88 ‘ 5,32, 2,65 | 5,12; 2,46 | 4,93; 2,3
2701,8; 38,8(2881,6; 42,8/3029,1; 46,8(3131,4; 50,8 /3264,1; 54,8 3352; 58,8 |3437,7; 62,_8} 3508,6; 66,8
478,32, 7,25 | 8,21; 6,58 | 8,05; 6,04 | 7.86; 5,52 | 7,72; 5,2 | 7,55; 4,86 | 7.4; 4,46 | 7,25; 4,28
2978,9; 44,8 |3181,2; 50,8 3319,5; 56,8 (3458,4; 62,8 (3562 5; 68,8/3664,3; 74,83738,1; 80,8/ 3804,3; 86,8
6178,15; 6,46 | 7,92; 5,74 | 7,65, 5,06 | 7,42; 4,68 | 7,19; 4,31 | 6,99; 4 | 6,8; 3,71 | 6,62; 3,49
| 13003,4; 50,83416,5; 58,8|3576,5; 66,8 |3700,6; 74,8 3794,4; 82,83386,8; 90,83049,7; 98.8 4005,7; 106,8
877,92, 5,80 | 7,62; 5,07 | 7,32; 4,74 | 7,05, 4,13 | 6,77; 3,77 | 6,54; 3,46 | 6,33; 3,24 | 6,13; 2,98
3401; 56,8 |3604,6; 66,8 |3761,3; 76,8|3882,7; 86,8|3077,7; 96,8'4054,9; 106,8/4103,3; 116,8/4173,3; 1268
10/77 79, 5,45 | 7,34 4,7 | 7, 4,16 | 6,7; 3,65 | 6,41; 3,41 | 6,16; 3,12 | 5,93; 2,9 | 5.67; 2,7
3631,9; 42,6|3864,5; 46,6 |4069,3; 50,6|4242,3; 54,6/4381,9; 58,6 4529; 62,6 |4623,4; 66.6/4719,5; 70,6
4179.24: 8,25 | 9.11; 7.56 | 8.95; 6,97 | 8,82; 6,47 | 8,65; 6,06 | 8,51; 5,67 | 8,33; 5,34 | 8.18; 5,05
2| 13990.1; 48.6]4280.5: 54,6|4483,9; 60,6 |4668.8; 66,6 |4808,5; 72.6| 4918; 78,6 |5039,2: 84,6 .5149; 90,6
®179.05; 7.4 | 8,86, 6,65 | 8.,6; 6,00 | 838; 5,48 |8,14; 5,07 | 7.91; 4,74 | 7.72; 4,39 | 7,54 4,12
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I podorxcerue Taba. 2.3

N npoduas

Tonmuua aAHC-
Ta 8§ B MM

Iupuna aucra b B cx

30

50 | 60 ‘ 70 l 80 l 90

100

22

[e -1

10

4298,1; 54,6

4576,9; 62,6

4797,6; 70,6

4976,2; 78,6

5117,7; 86,6

5236,8; 94,8

'8,84; 6,79
4559,7; 60,6

8,55; 5,96
4845,8; 70,6

8,25; 5,34
5060,2; 80,6

7,96; 4,84
5237,1; 90,6

7,69; 4,44
5366; 100,6

7,44; 4,09
5479,3; 110,6

5334,5; 102,6
7.21; 3,72

5607,9; 120,6

5395,8; 110,6
6,98; 3,56

5656,5; 130,6

8,66; 6,31

8,29; 5,48

7,92; 4,87

7,61; 4,38

7,31; 3,99

7,04; 3,68

6,82; 3,41

6,58; 3,18

24

10

4785,1; 46,8

5091,7; 50,8

5348,6; 54,8

5817,7; 62,8

5943; 66,8

6085,7; 70,8

6229,8; 74,8

5569,6; 58,8

10,12; 9,27
5252,8; 52,8

10,02; 8,56
5609,2; 58,8

9,88; 7,94
5893,1; 64,8

9,73, 7,43
6137,2, 70 8

9,63; 6,9
6343; 76,8

9,43; 6,55
6510,3; 82,8

9,27; 6,19
6665,5; 88,8

9,13; 5,88
6795,8; 94,8

9,96; 8,41
5641,1; 58,8

9,77; 7,58
6021,2; 66,8

9,54; 6,9
6319,1; 74,8

9,31; 6,33
6560,5, 82,8

9,09; 5,87
6752,7; 90,8

8,86; 5,46
6924,6; 98,8

8,61; 5,13
7066,3; 106,8

8,47; 4,81
7197,8; 1148

9,78, 7,74
5976,4; 64,8

9,56; 6,85
6366,2; 74,8

9,19; 6,16
6663,9;, 84,8

8,9; 5,6
6900,7. 94,8

8,62 5,17
7090,2; 104,8

8,37; 4,78
7243,1; 114,8

8,08; 4,44
7379,5; 124,8

7,92, 4,15
7448,4; 1348

9,63; 7,21

9,23, 6,3

8,86; 5,63

8,53; 5,08

8,22, 4,64

7,94; 4,28

7,69; 3,99

7,43; 3,7



fIPHJIOJKEHHE 4

YKA3AHHA MO NOABOPY CEYEHHS $OPM
C NOJAOBPAHHBLIM MOJOXEHUEM HEHNTPAJIbBHOH
NJIOCKOCTH

1 Tlpn nonGope ceuennsa g ¢opme mas miaockux usjtenunir (puc. 14)
pas/mHIyaloT TOPI3OHTAAbHIYI0 YaCTh OOIINBXH C MOTICP:KUBRIOHIHMH €e

Puc 14 Illpumepnl ceuenud GopM AN NAOCKUX W3 ¢ HefiTpans-
HOH OCbIO, COBMEIUEHHOH € OCbI0 HAaUPAXKEHHOH apNvATypH (mJoulajb
F’ ycnoBHO 3ateMHeHa)

a — (GpopME HAa OXHO H3HeaHe, § — rpynnoskle ¢opMbl; / — He#iTpanbHAA OCh;
2 — ocp, ODpoxolAnias yepes LEHTP mx;gcm naoitazuy F/, 3 — To xKe, naowa-
au F”

GamoukaMH miowianbio F/ H 3€MEHTEH!, PACIOJONXKeHHhe 10 BCeH BbICOTE
CeueHHs WJH TOJLKO B Hpejesax BHICOTH H3Zesus miomaneio F”.

9) Y
EN ¢
3 / o Puc 24. Tlpumepn cedue-
r, ¢ Hul dopm [1s peGpHCTHIX
__[/_/’_ e o 1 & HM34€MHA € HEATPA/bHOH
P ’i < 7? 0CbO,  COBMUIEHHOH ¢
£ 2/ OCbI0 HampsKeHHOft apma-

Type (maouwians F/ ycnos-
HO 3aTeMHeHA)

a — npH  pacloJOXeHHHd Hpo-
JNONBHHX 6aJ0K HuXe obums-
Ki, 6 —To Xe, B Opelesaax
BHICOTH o6GmyBKU; [ — nelAT-
{ paJsHas oOCh, 2— OCb, NPOXO-
OAllag Yepes LEHTD THXKeCTH
miowany F'; 8 — 1o Xe, #AO+
utazu F”
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B dopme mns pebpucthix usgennfi (puc. 2.4) pasnayaior oSmHBKY
KPHBOJIHHEHHOrO OYepTaHHA IVIOWIafbio F” M npomoJbHble GajKH (IUBeJ-
JIEPH!, ABYTaBPH) Iomaneio F,

A @®OPMA C HEHTPAJBHOH IVIOCKOCTBIO,
COBMEIIEHHOH C OChIO HAMPAXEHHOH APMATYPBI

2. lna coBMellleHHs HEHTPAJMbHON OCH CeUCHHS € OChIO HaNpsKeH-
HOll apMaTyprl HeoGX0AMMO, YTOGBI Y/OBJIETROPAJIOCL PABEHCTBO
F' (ec+1)=F" ey, (1.4)
rjle ¢ — paccTosHue LEHTPa TAMKECTH naoliazu F/ A0 BepXHEro Kpas
o6muBkY (popma aNd IJIOCKHX H3JEMIH) HJIH 4O IIOCKOCTH,
copnafamollesl ¢ HHXKHefi rpansio pelep (Qopma aas peGpHc-
THIX H3]1eJH);
ey — PacCTOAHHE LEHTPa THAXKECTH mJouanyk I 10 HedTpasbHol ocy
CeyeHH .,
IMaowamu F/ u F” cm. m. 1 npuioxeHus.
Benmnuuxa ey AJaS CedeHusn, u3oGpakeHHoro Ha pue. 14, a, cnesa,
ONIpeJesIsieTCd B3 BbIpa*KeHHd

oo
eq = huag — —2——17 (2.49)
a anasa -CE‘-IEHHH Ha TOM Xe DHCYHKe, CIpaBa, — W3 BBIpAXEHUS
. R .
ey = —5" —1. (3.4)

3. B ¢opme pas ma0OCKUX H3[EAHA YacTh IVIOIAAM CEUEHHs, KpOMe
OGIIMBKH H NOAJEpKUBAIOIINX ee Gajnodek (F’), ompelensercss HeNo-
CPeACTBEHHO BHICOTOI H3feMs W KOH(pHrypauue#i GOKOBHIX rpadeil. Ha
yepTexe, Ha KOTOPOM HaHeceHH 3JeMeHTH IVIOWaix {7, oTMeyaeTcs Io-
JIoKeHie HeHATPaJbHOH IJIOCKOCTH, COBMEMIEHHOH C OChI0 HampsKeHHOH
apMaTypbl, W IOJCYUTHIBALICS em. 3HaueHuss F” U ey MOACTABJIAIOTCS
B paBenctBo (1.4).

4. B nepofi wactn Bolpaxenus (1.4) comepxkarcs HeM3BeCTHHe F/ H
€c, KOTOpble HAXOAAT METOAOM IOMbiTOK ¢ noMoutkto Tabauu. [lpensa-
PUTEIbHO BBIGHPAETCS KOJMIYECTBO MOJJIEPIKHBAIOLIUMX 6ajoveKk H NpHHU-
MaeTcs MO KOHCTPYKTHUBHBIM coobpaxeHusiM uiad pacderoM (cM ra XI)
TOJAAA aucta TIpu H3BeCTHO ToJlyHe OGLIMBKH H ee LIMpYHE Ha Ol-
Hy Gajiouky no Ta6a 1.3 (npu Gajkax u3 LIBeL1epOB) Ham Taba. 2.3 (OpH
JBYTABpOBHIX 6ankax) MPUIONKEHHs 3 HAXOAMM 3HAYeHHs Iiomasu F’
H ec Aaa GajJodyeKk pasHofl BHICOTBL. ITH 3HaueHHs NOACTABJAANT B BHI-
paxkenue (1.4). Ecau paBeHCTBO He yAOBJNETBOPSETCH, M3MCHAA KoJiuye-
CcTBO 6ajicuek Wy TOJIHHY JHCTa, JOCTHTAIOT NOJNHOro COBIAJEHHA Je-
BOM i NpaBoii yacrel pasencrsa (1 4).

5 Ilpu noxGope ceuenust (opMbl 19 PeGPUCTHIX H3JeJHil CHauanaa
Ofpele/siioTCs KOH(HUTypanHsl oOIHBKA N0 BEYTPEHHEMY OUePTAHHIO H3-
AEMHA H ee TOAMHKHA (10 KOHCTPYKTHBHBIM COOGpaM»€HHAM HJH pacye-
ToM). Ha uepTexke oOTMeuaelcsi NOJOXKEHHe HEHTPaJbHON [JICCKOCTH,
NOCJIe Yero MoACYUTHIBAeTcs ey JHaueHus F” 4 ey moacTasasiioTesl B pa-
BeHcTBO (1.4).

6. Besyuuebnl F/ u ec B cayuae GOPME JJa DPeGPHCTHIX M3NEIHH
TakiKe ONpeAe/sIIOTCS MeTOAOM IIONBITOK, HO 3Ta onepanHs objaerdaercs
TEM, YTO npH 6aJsikaX, PaclOJOXKEHHBIX HMXe HeHTpaJabHOH OCH, ec PaB-
HO INOJIOBMHE BBICOTH Gajku (cM. puc 2.4, a).

Ecau npoposbHbie GaJKi nepecekaioT HeHTPasibHYIO OCb CEYEHHS, H
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sentp Taxkectn /Y pacrnondraercs meRny srtok ocvo B navenuctbiv, Ut
Kotopoli orcuuthiBaercs i (cM. puc. 2.4,6), ec BBOAUTCA B PaBEHCTBO
(1.4) co 3nakoM MuHYC.

B. ®OPMA, NOJIHOCTHIO PA3IrPYXEHHAA
OT H3rMBAIOHIET0 MOMEHTA 3A CYET PACIIOJIOKEHHA
HEATPAJIBHOA I1JIOCKOCTH BHINE OCH HANPAXEHHOA APMATYPH

7. Tlon6op cedenusa GopMmbl paccmaTpuBaeMoro THma (pHc. 3.4) or-
JHYaeTcs OT OIIHCAHHOTO B pasjgeje A TeM, 4To rCOMETPHYECKHe Xapak-

o '
11/ ~/
= \ 1 1 pe

¥
2 ¢
3
4 Fe
4
1 2
. /
-+ _ 4,
fi - z
/ :
3 .

Puc. 3.4. TIpumepnl ceuenufi HopM, NOJHOCTLIO PA3rPYKEHHBIX OT H3-
ruGalomero MoMeHTa 3a CYeT Paclo/iOKeHus HeHTPanbHOH OCH Bl
OCH HaTPSXKEeHHON apMaTypm (mwollazb F/ yCJIOBHO 3aTeMHeHa)

a — dopma Ans nlockoro manenus; 6 — dopMa mas peGpucroro H3NeNHA,

1 — HefiTpanbuas OChb, 2 — oCb HaNPSKeHHOR apMaTypel; 3 — OCh, NPOXONf-
mas uepea LEHTP TAXKeCTH naomanu F/, 4—To e, naoomapmm F”

TEPHCTHKY NOACYHTEIBAIOTCS OTHOCHTENbLHO HEATPaJbHOM IJIOCKOCTH, pac-
noJjiaraemoli BHIIE OCH HanpsKEHHOH apMaTypol. Befuuuua cmeiuenus ey,
ofecrneynBaomast NOJHYI0 pa3rpysKy (OPMbI OT H3rHOAIOLIEr0 MOMEHTa,
onpeneasierca no ¢gopmyae (22).

8. ®opMa GyneT nOJHOCTHI0 pasrpy’keHa oT M3rHOaicliero MOMEHTa,
ec/H 06ecneYHBaeTC] PaBeHCTBO

F'(ec+ i+ e1) =F" ey, 4.4)

TAe e; MeHbIIe COOTBETCTAYIOIMX 3HaveHHR no popMyram (24) = (3.4)
Ha BVIHZARY ey
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Beanunna e; Bsonurca s popMyny (4.4) co anaxom Mmmyc api ye-
AOBHH, YKa3aHHOM B I 6.

9. Ilpu nonGope ceuenHss GOpMH CHauajla ONpeLeNsieTcs BeJHUHHA
€), TIOC/e Uero BCe BLIYHCICHHS [POH3BOAATCA B NOCIENOBATEALHOCTH,
onHcaHHoM B nn. 3—4, ¢ TOfi pa3sHHIEH, YTO MOAYYEHHHIE 3HAUEHHs MO~
CTaBASIIOTCA B Bhipaxenune (4.4).

Jna nono6paHHOrO cedeHHA NMPOH3BORHTCA IOBTOPHOE OnpeleseHHe
'3 'noF ’cpopuy:le (22) u, B cayuae HeoGXOZMMOCTH, KOPPEKTHPOBKA 3Haye-
HH# H ec.

IIPHJIO)KEHHE 5

JKECTKOCTb 4OPM CO CTYNEHYATO MEHSIIOUIHMCA
no AJMHE MOMEHTOM MHEPUHH NONEPEYHOrO
CEYEHUSA

1. JKectrocTs ¢opMBl, M3MEHEHHe MOMEHTa HHePIHH KOTOpof no
AJHHE COOTBETCTBYET cXeMaM, MpeiacTasjieHHbiM B Taba. 1.5, onpenenser-
¢ BoipaxeHueM a EJy, rpe @ — Ko3p¢HUHEeHT NpHBEfEHHA K KeCTKO-
cta EJ,.

[NpuBenennas xectkoctb oFEJ) BBOAHTCH B BHpaXeHHA B uiu Heno-
CpencTBeHHo B GOPMYJH ¥ B Og, €ciH B 3THX (OPMYJax COAEPKHTCA
XecTkocTb EJ.

2. Kospduuuent a uMeer pasiHuHble 3Hayen#s B 3aBHCHMOCTH OT
Buna narpysxu. [lpu onpenesesuu nedopMauuy OT CHJIbl HaTAKeHHA ap-
MaTyphl H NpeJBapHTe/bHOrO HampAXKeHHst caMoli GpopMbl OM paBeH

1

eq Jy !
i— l—— .-
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HHepuuH Jy u J,.
Ilpu e;=0 ¢opmyana (1.5) ynpomaercs u
1
= . (1.5")
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3. Kosdpuuuent a npu BhUHCAEHHEH Jed)OpMallil OT CIMIOIIHOMH Bep-
THKA.1bHOH Harpy3kd NOJACYHTHIBAETCA N0 QopMyJe
1

Iy
1 — 1
3,(1 7 )
rae By — mo Ta6a. 1.5.

Ecan usMeHeHHe ceueHus NPpOHCXOAUT Ha KOHCOJbHHIX YYacTKax
(cM, cxeMut 5 # 8 Taba. 1.5), onpeaenenne Ko3dHiiHeHTa G3 IPOH3IBO-
autca no dopMyae
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Ta6aununa 15
Pacyernbie cxembl ¢opm u koadpuuueHTH Py H P
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Mpodorncenue taba. 1.5
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Tpodosxenue 1abar. 1.5

=
E Pacuetnas ¢opMyna B, = By
c d b
] IR St B== N

o= S0,

g (1+24)2 °
£4 (1~
b= E—(,Z;f‘” (140,25 §2 — 27 + v

IMMpumeuanne Kospduuuenr ¢ npunumaercs no Ttaba. 1.1
npuaoxenua 1.

4. Kosdpopuunenter By M By, mxonsmue B dopmyast (1.5) u (2.5),

B CBOW ouepe]b 3aBHCAT OT Xapakrepa H3MeHEHHss MOMeHTa HHEpPIHH

N0 AJHMHE # cXeMbl onupadus ¢opmel. Mx BhipaxeHus NpuUBE.€HH B
taba. 1.5, a sHauenus — B Taba. 2 5—9.5.

5. B cayuasx, koraa u3MeHeHne MOMeHTa WHEPIUM GOPMBI 11O JUrMHE

Heé COOTBeTCTByeT HM -0IHOH H3 CXeM, MpPHBEAEHHHIX B Taba. 15, Goaee

C/I0KHaf cXeMa pPacuieHsieTCA HAa mHpOCThie, COOTBETCTBYIOUIHE HOM2paM

1—8, u aas xaxnofi npocTOf CXeMbl BLIUUCASIOTCH KO3GHUMEHTH fy

H fBs. 3mauenus o1 B oy OPH 5TOM HOACYMTLIBAIOTCA H3 BHIpaXeHuft

1
3.5)

ay = »

Q% e; Ja
=X (1= )

1

1
ag = Jl . (4.5)

= Ya- )

6. B dopmyasl on npu pacueTe (OpM C MEPEMEHHBIM NO NJIUHE MO-
MEHTOM HHepPUHH BBOZHTCSA NPHBEIEHHAR MIOWANb NONEPEYHOTro CeYeHHs,

onpefe/sieMas H3 BbipAKEHUA
‘. FZ

Fup=F1 [1-{‘\“‘“—-1 Bsl, (5.5)
Fy

e F; u Fp— UIOmManK CeYyeHHH, MOMEHTHl HHEPUUM KOTOPHIX DPaBHH
coorBercTBenso Jy u Jg;

zb
Bs == —t';

Zb—cyMmapHas OAYHA yUACTKOB ¢ MOMEHTOM HHepuuu Ja.
7. B ¢opme, umelollledi Gosee yeMm aBe pasiuyuble TIOWALH Ioie-
PeIHOrO CeYCHHHA, NPHBEI2HHAS BEAHYHHA NAOLIARU PaBHA

Fap= £ [ 14 X (74 1) By} 6.5)
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3Havyennn koaduunenros P; W Py masm cxemwt 1 (cm. Taéa. 1.5)

Tadaunma 25

] 0.1 0,2 0.3 0,4 0,5 0,6 0,7 0.8 0.9 1
B 0,19 0,36 0,51 0,64 0,75 0,84 0,91 0,96 0,99 1
Bs 0,2273 0,4266 0,5953 0,7322 0,8375 0,913 0,9617 | 0,9882 | 0,9985 1

MMpumeuanne

Npu B=0 By ufB; moayyaOT Hy/ eBble BHAUYEHHS,

Tabarga 35

3unauenns KoadduunenroB f; (B uncaurene) u By (B 3HaMeHaTeae) Aas cxemu 2 (cm., Taba. 1.5)

N 0,1 0,2 0,3 0.4
T
0,08 0,16
0.1 0,0368 0,087 - -
0,16 ,0,32 0,48 0,64
0,2 0,1242 0,256 0,4032 0,5734
0,24 0,48 0,72 0,9%
0,3 0,2422 0,486 4 0,7344 0,9882
0,32 0,64 _
0.4 0,368 0,7322 -

NIpuMeuannue.

[Ipn B=0 B; u B noayualor Hy’AeBbe 3HAUYEHHUS.




3nauenusn xoadhduuuentos B1 (B umcaurene) u B, (B 3HaMenarene) nasm cxemwt 3 (cM. TaGa. 1.5)

Ta6auna 45

\ 0,1 ! 0,2 0,3 0,4 0,5 0,6 0,7 0,8
1
01 0,0393 0,079 _ _ _ _ _ _
’ 0,018 0,0431
0.2 0,079 0,1556 0,2299 0,3012 _ n _ .
’ 0,0605 0,1198 0,1842 0,2726
0.3 0,1174 0,2291 0,3347 0,4335 0,525 0,6083 _ _
' 0,1175 0,2246 0,3206 0,4099 0,508 0,6538
0.4 0,1546 0,2979 0,429 0,5486 0,6545 0,7467 0,8242 0,8862
’ 0,1768 0,3324 0,4659 0,5638 0,6544 0,7191 0,7977 0,7811

MMpumevanusn:

cM. ta6a. 2.5.

1. lipu § =0 B; n P, moayuawr HylieBsle 3Hauernnda., 2. 3nauenus $, u B, npn y=0,5

TaG6anuuna 55
3uavennn koadpuunentos 5y (B umcautene) u P, (B 3HaMeHarene) Aas cxemuw 4 (cMm. Taba. 1.5)

N 0.t 0,2 0,3 0,4 ' 0,5 0,6 0.7 0,8 0.9 1
01 ”0,1597 0,3055 0,4374 0,5555 0,6597 | 0,7499 | 0,8263 | 0,8888 | 0,9374 0,9722
’ 0,2108 0,3997 0,563 0,7003 0,8086 | 0,8908 0,9474 | 0,9817 | 0,9961 1,0015
0.9 0,1377 0,2653 0,3826 0,4897 0,5867 | 0,6734 | 0,7499 | G,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



ITpodorscenue Taba. 5.5

\t 0,1 0,2 ‘ 0,3 ’ 0,4 0,5 0,6 0,7 0,8 0,9 1

03 0,121 | 0,2343 | 0,3398 | 0,4374 | 0,5273 | 0,6033 | 0,6835 | 0,7499 | 0,8085 | 0,8593

0,254 | 0,4843 | 0,6847 | 0,851 | 0,9807 | 1,0717 | 1,1253 | 1,1423 | 1,1255 | 1,0829
0.4 0,108 | 0,2098 | 0,3055 | 0,395 | 0,4733 | 0,5555 | 0,6265 | 0,6913 | 0.7499 | 0,8024
' 0,6502 | 1,2291 | 1,7335 | 2,0885 | 2,2376 | 2.3623 | 2,2876 | 2,0665 | 1,7085 | 1,2291

Mpumeuvanusa: 1. flpu 8=0 B; u B, noayvaor Hyxaessle 3nadends. 2. 3nauenns §, u B npu £=0
cMm. Tabx. 2.5.

Ta6bnuuna 65
navenns xoadduuuenros Py (B uucautene) u fy (B 3namenarene) aas cxeMsl 5 (cm. raba. 1.5)

\ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

0,0003 | 0,0011 | 0,0025 | 0,004 | 0,009 | 0,00 | 0,013 | 0,0178 | 0,0225 | 0,0278

0.1 0 0 0 0 0 10,0001 { 0,0002 | 0,0003 | 0,0005 | 0,0008
0,0008 | 0,0033 | 0,0073 | 0,0131 | 0,0204 | 0,0204 | 0,04 | 0,0522 | 0,0561 | 0,0816

0,2 0 0 0,0001 | 0,0003 | 0,0003 | 0,0016 | 0,0029 | 0,0049 | 0,0079 | 0,012

03 0,0014 | 0,006 | 0,0127 | 0,0225 { 0,0352 | 0,0505 | 0,0689 | 0,09 | 0,139 | 0,1406

g 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 | 0,0968 | 0,1264 | 0,16 | 0,1975

' 0,0001 | 0,0017 | 0,0086 | 0,0273 | 0,0667 | 0,1382 | 0,2561 | 0,4369 | 0,6998 | 1,0667

é8

Mpumeganue., lpu B=0u §=0 f; u B, nmoayvaT HyleBbHEe 3HAYEHHA.



3navenns koadpuumentos f; (8 uucautene) u B (B 3HaMeHaTese) Aam cxeMm 6 (cM. Tabx. 1.5)

Ta6auma 7.5

£=0,1 £=0,2
\ 01 0.2 0.3 0.4 N\ 0,1 0,2 0.3 0.4
1
0.1 01111 | 02022 _ _ o1 0,1224 | 0,249 _ _
) 0,0507 0,1216 ' 0,0234 0,0728
0.0 0,1667 0,3333 0,5 | 0,6667 0.2 0,1633 0,3265 | 0,4898 | 0,653
’ 0,1388 0,2823 | 0,4351 | 0,6018 0,073 0,1476 | 0,2252 | 0,3073
]
o5 0,2222 | 0,4444 | 0,6667 | 0,8889 0.3 0,2041 0,4082 | 0,6122 | 0,8163
' 0,2456 0,4952 | 0,7367 | 0,9823 ' 0,1288 0,2568 | 0,3833 | 0,5074
0,2778 0,5556 0,2449 0,4898
0,4 | 02778 | 9,5906 4 - 0,4 - -
0,3523 0,7412 0,1815 0,3599




Ipodosxenne raba. 7.5
£=0,3 £=0,4
N 0,1 0,2 0,3 0,4 y 0,1 0,2 03 04
1 1
0,125 0,25 0,1235 | 0,2469
0.1 0,0014 0,011 - - 0l | —osre2 | —0;1333 | — -
0,1563 0,3125 0,4687 | 0,625 0,1481 0,2963 0,4444 | 0,5926
0.2 0,1445 0,2743 | 0,4419 | 0,5081 0.2 | — 0 o 0
0,1875 0,375 10,5625 | 0,75 3 0,1728 0,3457 | 0,5185 | 0,6914
0.3 0,2959 0,5877 0,8713 | 0,1426 0, 70,5792 | 1,1333 1,638 | 2,0667
0,2188 0,4375 0.4 0,1975 | 0,3951
0,4 0,4308 0,9513 - - ' 1,0583 2,0667 - -
Mpumevanusa: 1. Ilpn §=0 By m B moayvawor Hyressie 3HaueHua. 2. 3Hauenus By H Py npn =0

% ¢, Taba, 3.5.



3

3uaueHus koatuuuentTos f;(B uucautense) H B, (B 3HamenaTese) LJs.cxemn 7 (cM. TaGa. 1.5)
1

e =0,

Ta6numa 85

N l 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0.8
o1 0,0551 0,1091 . B 3 _ . _
! 10,0304 0,0783
0.9 0,0821 0,1618 0,2386 0,3125 _ . _ _
! 0,0718 0,1489~ 0,2367 0,3521
03 0,1087 0,2126 0,3111 0,404 0,491 0,5714 B B
’ 0,1199 0,2301 0,3271 0,4139 0,5029 0,6262
04 0,1346 0,2608 0,3781 0,4861 0,5846 0,6731 0,7513 0,8187
’ 0,1735 0,3381 0,4897 0,6279 0,7578 0,8935 1,0656 1,2921
£=0,2
0 0,0606 0,1282
1 0,0346 0,1199 - - - - - -
0 0,0804 0,1584 0,2337 0,3061
2 0,0903 0,2085 0,3714 0,6053 - - - -
0.3 0,1 0,1957 0,287 0,3736 0,4552 0,5317 _ _
’ 0,1386 0,297 0,4764 0,6873 0,9562 "1,3403
0,¢ 0,1191 0,2315 0,337 0,4354 0,5264 0,6099 0,6857 0,75356
0,1835 0,3721 0,5641 0,7619 0,9753 1,2269 1,5635 2,0808




Hpodoascerue raba. 8,8

£=0,3
8
\ 0.1 0,2 0,3 0.4 0.5 ’ 0,6 0.7 0.8
o1 0,0618 0,1223 N _~ _ __ B B
’ 0,0524 0,2215
0.9 0,077 0,1517 0,2239 0,2934 _ _ _ _
! 0,1186 0,3334 0,6637 1,1609
03 0,092 0,1803 0,2648 0,3454 0,4219 0,4941 _ _
! 0,1833 0,4357 0,7639 1,1913 1,7715 2,6119
o4 0,1067 0,208 0,3037 0,3938 0,478 0,5564 0,6287 0,6949
’ 0,2344 0,5076 0,8236 1,1937 1,6407 2,2138 3,0123 4,2308
£=0,4
0,0611 0,1207
0,1 0,0899 09,9974 - - - - - -
0.2 0,073 0, 1439 0,2126 0,2789 . _ _ .
' 0,4208 1,3644 3,1986 6,119
0.8 0,0849 | 0,1666 0,2451 | 10,3202 | 10,3019 | 046 N B
' 0,5496 1,6289 3,2994 5,6396 9,324 14,256
ot 0,096 | 0,1887 0,2762 | 0,3591 | 04374 | 0,5109 | 0,579 | 0,643l
d 0,6852 1,7395 3,1988 5,1125 7,728 11,2812 17,0007 24,2244

IlpuMevanus

1. Ilpn B=0 By u By mo
#4.5. 8 3uavenns By u By nupu y=05 ém. 1'?16:1‘

ngyqam HyJdeBple SHaueHHA. 2, 3Hadenus By u Py npu § =0 cM. raba.
.5.



8 Ta6auma 9.5
3nauenns xosbduumuento 8; H By Ausm cxemm 8 (cm. Taba. 1.5)
Bi=liBy; Bo=hafy
Koathpuunentst &y u %,

£ | o1 | o2 03 | oa
Ry 0,0556 0,1633 0,2813 0,3951
ko 0,0031 0,048 0,3337 4,4
Kosduumentss B; (B ucAutene) u B, (B 3uamenarene)
\ 0.1 02 03 0,4 05 0,6 0,7 0.8 0,9 1
0,09 0,18
0.1 0,0731 | 0,1476 - - - - - - - -
0.2 008 | 0,16 | 024 | 032 |
' 0,0514 | 0,104 | 0,159 | 0,2176 - - - - -
0.3 0,07 | 0,14 | 021 | 028 | 0,35 | 0,42
! 0,0345 0,07 0,1076 0,1484 0,1934 0,2436 - - - -
0.4 006 | 042 | 018 | 024 | 03 | 036 | 042 | 048
’ 0,0218 | 0,0444 | 0,0689 | 0,096 | 0,1268 | 0,162 0,2027 | 0,2496 " -
0.5 005 | 01 | 015 | 02 | 02 | 03 | 035 | 04 | 045 | 0,5
’ 0,0126 | 0,026 0,0409 | 0,058 0,0781 0,102 0, 1304 0,164 0,2036 0,25

NMpuumeuanusn: 1 Ipu §&=0 &y u k&, noayvaor nynesne 3unauesud. 2. Ilpu =0 Bl' H ﬁ; NoAy4aws? HYyXe-
BHEe 3HaueH Hs.



TABJIHUBI K PACYETY BOPTOB

ITPHJIO)KEHHE 6

3HaueHnst Ko3hdHuneHTOB Ty (B YHCIHTeNE) H T2 (B 3HaMeHaTeue)

Ta6auna 16

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

5 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 1,3133 1,7191 2,1932 2,7407 | 3,3665
0 0,4683 | 0,938 | 1,5111 | 2,1975 | 3,0071 3,9501 5,0363 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
" 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 5,0533 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 3,8 4,7208 | 6,4333 8,4625 10,8333 | 13,5708 16,7
80 1,2217 | 2,6317 | 4,8517 | 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



CeKTOpHAJAbHBIE IeOMETPHYECKHE XapPaKTePHCTHKH NPOKATHHIX
weeanepos ("OCT 8240—56)

Ta6bnuma 28

71

+

W,
W
Cexropuansusie CexTOpuanbubie MOMEHTH ”i‘;’ﬁi‘}’;‘gﬁ?ﬁﬁ‘;”
Koopanuuara Cexropuain- IO TIA AH CONpPOTHBJAEHHS Mowment —_—
M npoduas | LeHTp2 HaruGa | HBIM MOMEMT HHEepPLUH TpH GJ
X B CM HHePUHH UHCTOM Kpyue- k= EJ——
@ Jo B M B eut | @B o W, B cat W, Boxnt | T8I Bk e
2 BCH™
5 0,892 16,62 2,3 3,7 7,22 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 2,518 0,03834
14 1,64 1320 12,16 23,156 108,59 57,04 3,187 0,03033
14a 1,833 1660 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




I1podormcenue raba. 2.6

Cekropuansunie CekTOpHaTbHBE MOMEHTH “?x%dal:&l;%iﬁﬁi};“
Koopauuata CexTopuab- 10 LA AH CONPOTHBJIEHHS MomeHnt e
W apoguan | NTEPS MR | i cpni” wicton Kpyde- | k= ‘/ "
Jo B c# ®; B cM? ®g B CM? le B cMt W(D2 B CM* Huu JK B cut _El"“'
B CM
16a 2,009 3033 16,67 30,92 181,92 98,09 4,925 0,0249
18 1,976 4 268 18,72 37,12 227,95 114,98 4,865 0,02074
[8a 2,184 5199 20,37 38,42 266,27 135,32 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 26,82 53,98 423,64 210,49 7,481 0,01581
22a 2,573 14 045 29,21 56,19 480,83 249,95 9,35 0,01581
24 2,574 18718 32,18 64,89 581,6 288,45 9,6 0,01414
24a 2,823 22772 34,84 67,25 653,6 338,64 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 504,21 14,98 0,01095
33 2,805 71 196 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 2562,6 1141,6 32,41 0,00837

[Tpumevwaunsa 1. Ilpu suuncaennn & opuustel G=8.10% xz/cm? u E=2,1.108 kz/en2 2. Koopaunara ueHr-
& pa u3ru6a OTCYHTHBAETCA OT HAPYXKHOH CTOPOHH CTEHKH



fabanaa 36

Pl
0]

CeKxTOpUAJBHBE TeOMETPHYECKHEe XAPAKTEPHCTHKA
ApoKaTHHX ABYTaBpoBuix Gaaoxk (IFOCT 8239—56)

* ol
Cexkropu-
antHat | Cegropu- MoMmeHT HsrubnokpyTuabnas
CekTopHank- | nacwasb | aipamd HHepUHH XapaKTepHCTHKA
Ne npo- | Hulit MOMeRT | RN Kpafl- |yoment con-|ipu uncTOM Gr.
. duas MHePUHH Hell TOUKH |poryupnenust | KDyueRHH |fa K peox—l
Jgy B CM® npoduas W, BeM| J Bcut EJ

“max X @

B CM?
10 360,8 12,51 28,83 2,179 0,04796
12 832.,3 17,7 47,02 2,78 0,03564
14 1731 23,75 72,86 3,484 0,02775
16 3:01 30,3 105,66 4,358 0,0228
18 5759 38,04 151 .4 5,428 0,01897
18a 7 924 42 14 188,05 6,315 0,01732
20 10 006 47,11 212,4 6,733 0,01612
20a 13 368 51,68 258,64 7,767 0,01483
22 16 588 57,16 290, 23 8,326 0,01378
22a 21616 62,2 347,52 9,524 0,01304
24 24 969 65,23 382,8 10,93 0,01304
24a 32557 70,71 460,42 | 12,71 0,01225
27 41606 80,08 519,52 | 135 0,01095
27a 53 862 86,25 624,45 | 15,86 0,01049
30 66 998 96,37 695,18 17,18 0,01
30a 86 259 103,22 835,65 | 20,33 0,00949
33 101 096 110,04 918,75 | 23,3 0,00949
36 148 245 124,38 | 1191,8 31,42 0,00894
40 237 327 148,07 | 1602,8 40,33 0,00775
45 365 397 172,3 2120,7 53,93 0,00775
50 583 645 203,75 | 2864,5 72,2 0,00707
55 918 456 237,51 | 3867,1 97,66 0,00632
60 1391 355 273,68 | 5083,9 | 131,1 0,00632
65 2061414 312,22 | 6602,4 175,4 0,00548
70 3011007 353,07 | 8528,1 235,7 0,00548
70a | 3535851 351,36 |10063,4 | 346,8 0,00632
706 | 4208 699 349,11 |12055,4 | 536,7 0,00707

NMpumeuanue. [lpu ruuucieHuu R nPpuHATH G=38.10%kz/ca?
H E=2,1.108 kz2/cM®.
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Tab6auua 46
3uauenust K09GHUHEHTOB Y1 H Yys

OnHpanne NAACTHHKH Harpy3ka

LLLLLL L ¥

MAARRRRN]
SWANNAY
AN\

b, =

ANNNN N NNy

ANS N RN

s -
v B a' —— p,

AN

Cxema 1 Cxema 2 Cxema 3

Irpuxoekoil 0Go3HaueHb 3auleMJeHHBle Kpasi, CIJIOLIHON JIHHHed —
cBOGONHO onepThie

a, Cxema 1 Cxema 2 Cxema 3
b

N Tz Ts Ta T Tz

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 | 0,018 | 0,0115 | 0,0114
0,8 0,0055 | 0,0193 | 0,0094 | 0,013 0,0101 | 0,010t
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

1,1 0,0112 | 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 0,0086 | 0,0034 | 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 | 0,00i6 | 0,0015
1.8 0,0063 | 0,0013 | 0,0031 | 0,0012 | 0,0013 | 0,0013
1,9 0,0055 | 0,0011 | 0,0026 | 0,001 0,001 0,001

2 0,0049 | 0,0009 | 0,0022 | 0,0008 | 0,0008 | 0,0009
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[TPHJIO)KEHHE 7

NNPUMEPBHI PACYETA

A. PACYET ®OPMhl OBBIYHOI'O THIA

®opMa mpoexTHPYeTCst A H3TOTOBJIEHHsI MHOPONYCTOTHHIX KeJe30-
GeTOHHBIX HACTHJIOB C NIPeJBapHTEILHO HampsiKeHHOH apmarypol. ITo pa-
GoueMy YeprTexy HACTHIa NPHHAMAIETCA: pa3Mep H3AeNMHA B IJadHe
119596 cm, apmMaTypa — 4eTHIpe CTEPXHA AHAMETPOM 14 MM, HATATH-
BaeMmuie ¢ cuyoil 8300 k2 kaxawiin; Bec H3geaus 1800 xe; paccrosinne ocu
HanpsAXEHHOA apMATYPHl [0 HHXKHell TWiockocTH Hactuiaa 2,2 cm. [Ho-
nyckaeMmblil nporu6 ¢opmu [y]=0,5 cu (no TY Ha H3genue monyckaercs
HCKPUBJIEHHE HAXHeH rpany 10 10 mm 1o sceit gnune).

U3 ycnoeusa ycraHoBkd Ha ¢(opMoBouHOM Mauiune, 060pYAOBaHHOM
6opramu, dopMa npoeKkTHpyercss Oe3 GOpTOB!, H MORIOH AOJIKEH UMETh
paaMepni 130X610 c#; pasMep Nmo BhICOTe He OrpaHuuuBaercsd Bec mon-
IGHAa [0 AHAJOTHH ¢ CYIECTBYIOUIAMH KOHCTPYKIHSIMH JIpHHHMAETCA
1600 x2. Touku onmpaHus mopnona cMemlens K cepemune ( £€=0,3). Pop-
MOBaHHe TPOM3BOLHTCA C NPHIPY30M, CO3AAOMUM AaBaeHHe 500 xa/m2.

1. PacuerHble HarpysKu:

N =4.8300 = 33 200 xe;

1600
g=€l_0—=2'62 Ke/cmt;

1800
=—2x=3,0 .
p 596 3,02 xa/cm;

g=2,62+3,02=05,64 xz/cu.

Ilpu pacueTe OGLIHBKH AOMOJHHTENLHO NPUHHMAaETCsl Harpyska OT
BuOpupOBanusa GerouHol cMecH 100 xe/#? (cM. m. 31) H RaB/ieHHa NPH-
rpy3ounoro mura. Takum o6pa3oM,

3,02, 100+ 500

= = 0,085 xz/cm?.
"= 119 T 10000 !

2. Ipu wmpune moggora 130 cm MOXKHO OTpaHHYHTBCS TPeMs IPO-
NoabHbIMH Oankamu. lllupuHa suefikn OGIIMBKH OyHeT NpHMepHo paBHA
npu 10-cu nonke gByTaBpa

130—3-10

= ————— =z 50 c#.
b1 9 50 cm

Ilnuny avefixu OGIIHBKH NPH CeMH NonepeuHHXx Gajxax MOXKHO OPH-

! TIpu nanuuun GOPTOB pacyeT HAYHHAETCS ¢ ONpEJeNeHHs HX ceye-

Hus (cM. wuxe npumep H).
* Bce BLIYHC/IEHHS BHINOJMHEHH Ha JIOrapHQMHYECKOR JuHeike.
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ay 1
€HTHPOBOYHO NpPHEATL 95 ca; Torga — =19 u npu

[___)'1 ]=——‘T ebye
‘ by by |~ 500 P
Masl ToJMIIMHA OOIIMBKH Mo mpubmuKenHOH (opMmyne (51) pasua

3 PR
3 =0,00282.507/0,085-500 = 0,49 cx.
[MpurrMaeM AHCT TOJLUIMHON 6 MAM.

b=130 ’~———‘—>1

)
-

g
N §=3.84 wefm N=33200k2

= = = = = T 1796

L 4380 o115

=610

Puc 1.7. Pacuer noanaoma o6bigHoro THma (kK mpuMepy A)

a — ceueHMe; 0 == pacueTHas cxeMa JIHHellHBle paaMepHl B CM

3. ITo moMorpamMme Ha puc. 1.2 mpunoxenus 2 no N=33 200 ke, I=
=610 cu, [y]=H mm, npunHMas B nepBOM nNpuGAHKeHUH e=8 cM, HaXO-
auM J=14 000 cxt.

Ilpu Tpex mpogoabHuix 6ajkax Ha KamkIbi [BYTaBp NPHXOLUTCS
43,3 cm wMpuHb O6WHBKE maomanew 43,3« 0,6=26 c¢c#? [lo rpaduky Ha
puc. 3.2 ycraHaBAuBaeM, 970 TpeGyeMbli MOMEHT HHEPLMH MOXKET HMeTb
cegerue H3 Tpex AByTaBpoB Ne 24.

4, ITo Ta6n. 23 npuioXenwns 3 O CeueHHst u3 AByraspa Ne 24 u

AMCTA TOJMIMMHON 6 MM W wHpHHON 43,3 cm onpenensieM e.=7,35 cau (1o
HHTEPNONANMHA); TOraa

e=7,35-}2,2= 9,55 cm.

Tak Kax BeJHYMHA e, IO KOTOpPO# NPOH3BOJAWCHA TMOACUET, OTJAHYAET-
¢ oT (AKTHIECKOIO 3HAGEHHH, IOBTOPSIEM NOAGOp CedeHHA B yXKe ONHM-
canHoM mnopsaxe. [To e==9,55 cs mo nomorpamme Ha puc. 1.2 maxoaum
yrouneHHOoe 3nauenne J=16 800 cx*. Kak BuxHO 43 rpaduka Ha puc 3.2,
cedenne ¢ geyTaBpaMu Ne 24 oGecrneunBaeT TpeGyeMblii MOMEHT WHEPIHH.

5. Ina nomo6paHHOro ceyeHusi (pHc. 1.7) ompenmensiem reomerpuue-
CKHe XapaKTEePHCTHKH. PeAyKUHOHHMA KoadduuneHT nmo rpaduky Ha
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pnc. 8§ npuHuMaetcs paBubim ¢ =0,98 (1pn % = 35%=7,6).
Inomans ceyenus
F=3.34,84-0,98.0,6.130 = 104,4 4- 76,5 = 180, 9 cm®.
CraTUyecKHii MOMEHT OTHOCHTEJILHO OCH X—X
S$=76,5-12,3 = 940 ca®,
Paccrosinue IEHTpa TAXKECTH OT OCH X—X
940
ey =
180,9
Pacctosinue HeATPaAbHOR OCH OT KPas OGINMBKH
ec=12,6 ~5,2=7,4 cu.
MoMeHT uHepuHu ceyeHns
J = 3.3460+4104,4-5,224-76,5 (7,4—0,3)2 = 17 050 cus*,
Pannyc uHepuun cedeHHs

17 050
= — ,7 M.
r ‘/ 1509 Ol

PaccTosiHHe HeHATpaJLHONH GCH JO OCH HAMNDSIKEHHOH apMaTypHl e ==
=7,44+2,2=9,6 cm.

6 TIlpoBepka DPHHATOH TOJIMHBI OGLIHBKH Mpenno/iaraer yTouHeHHe
pasMepoB 41 M b; m onpelenenre nporuba sdeAKH no TOUHOR (opmyae.

Ilpu mByraspax Ne 24

130—11,5-3 a

1
= == 48 cM; cuuTas, UTO @; HE MEHSCTCH, HaXOABM —b =
1

95

=8~
ITo dopmyne (3) pacuetHas MKeCTKOCTb CEUeHHA PaBHA

=5,2 cm.

610\2
B=2,1 - 105 17 050—33 200 (—:{) \—345.5 - 10%zcH?,

a cXHMalolllee HanpskKeHHe B CPEAHHHOR IJIOCKOCTH OGIIMBKH OIpene-
Jasercst no ¢opmyae (39)

3 200
oo = 378—0_9 + (33 200-9,6 - 0,0185.5,64 3802) X
2,1.108
—_ =322 2,
X (7,4—0,3) 2 Ke/ck

Iporu6 e6musku [popmyaa (37)]
0,0276-0,085. 484
¥ = 0.6(2.1-105.0,67—0, 1348322 -48%)

=0,03em < [y1]=0,1cm.

* Bo BCex NpUMepax MOMEHT HHepUHH FOPH3OHTAJBHOrO JIACTA OTHO-
CHTENIbHO COGCTBEHHON OCH He YYHTHIBAETCA.
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7. lporu6 nommona npH NPUIOKeHHM pacyeTHwx Harpysok [dop-
myaa (1)]
)= 0,125-33200-9,6-61024-0,0121-5,64-3804

=0,47 cm < [y]=0,5 c#.

345,5-108
Tlorepn HanpsixeHus B apMaType [popmyna (2)]
33200 2.10¢
= e —— 49,6 00 9,6-+40,0184-3,02-3802) X
"= Tg0,9 " 3,1.100 T 0 (33200 9.6+ )
2.108
el _ 2
35,5100 357 kejcm?  Jag] = 500 xa/cmM?.

Ho*repu HanpsiXkesusg MOXHO ONpeleNHUTh TakXe Mo HOMOrpaMme Ha

e 9,6
puc. 4.2; npu N=33200 ke u —r— =97 =0,99 ©6,=2360 kefcm?

8. Ilposepka ycrofuusocTH BoimoaHsercs no CHuII II-B 3-62 kak
JJIs BHEIGHTPEHHO CIXKATOTO 3JjeMmeHra., [IpHBe[eHHBI SKCHEHTDULHTET

mpr =15 Wy=—"7— =2305 cM® paseH m1=9,6—256’g =0,75.

610
ITo ta6n 56 mpunoxenus 3 mo my u A= 5-}:63 HaxoAuTCs Ko3(h-

¢unuent ¢°%=0,587. Torza, npeoGpasys cbop’Mle (24), ompenenseM
HpeRenbHY CRKHUMaomyio cuiay Npp ==0,587 - 180,9 - 2100=222 000 xe.
KOTOpasi 3HauuTe1bHo Gosbmie cuanl N=33200 ke, nNpPUIOKEHHOH K
dopme.

B. PACYET IPEJBAPHTEJIBHO HAIIPAXEHHOH $OPMEBI

Ilo yenoBusiM nmpuMepa A JomxkHa OHITh 3aIPOEKTHPOBaHA NpeaBa-
PHTEJIbHO HampsiKeHHas (opMa B ABYX BapHaHTax: ¢ IOPH30HTAJBLHOM
npu ¢dopMoBaHMM pabouell MOBEPXHOCTbIO NOALOHA H C NPOTHYTOH Ha
Besuuuny [y]=0,4 cm.

1. Kak u B mpuMmepe A, ceyeHHe MOAJ0HA NPUHHMAETCH C TpeMs
HNpPONONLHBIMA (aNKaMH; NPU STOM INpeABapHTeJbHEIA pacyer OGMIHBKH
coxpaHsieTcss 6e3 M3MeHEHHs, H CeueHHe HOXCUMTHIBaeTcs npu 6-um TOJ-
LIHHE JIHCTA.

2. TpeGyemas miolajh CedeHHs NOXAOHA ONpepenserca NpuGIU-
JeHHO TO HOMorpaMMe Ha pHC, 4.2 mpuioxkenua 2 mo N=33200 e,

[on] = 500 k2/cu? u 2o (B mepBom nprGanxenuu) B 136 cu?.
r

ITpu Tpex MPOROJMLHHX 6anKaX TJIOIAAbL CeueHws, NPHXOASIMAACH
Ha OJHH Hecyiiuii ajeMeHT, paBHa 136:3=453 cs?, a mmpuHa oGmMB-
K — 43,3 cu. IpnHuMas cedeHde co IBejiepamy, mo tada. 1.3 npuio-
JKEHHs 3 HaXOAUM, UTO TPeGyeMmMylo NJIOWAafb MOXKHO NOAYYMTh IIPH
Gankax Ne 18. Ona papHa Ha ojguH wBemep 46,7 cum? (o HHTEPHONA-
uHK), a naouanb Bcero ceueHus F = 46,73 = 140,1 cm.

[To 370t xe TaGauue naxomum r==6,86 cm u ec=4,44 cm (no HH-
=0,97. Ilo-

3y

e
reproasuuu). Torna e=4,44+2,2=6,64 cm u — =
r 8,86
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e
¢KOILKY (aKTHYECKOE OTHOLIEHHE 'y 6/IM3K0 K MPUHATOMY NPH pacuete

r
He NMPOH3BOLHTD.

. Jasi nog06paHHOTO CEYeHHs] H3 JIHCTAa TOMIMHHOA 6 MM H Tpex
wBeepoB Ne 18 (puc. 2.7) onpeleasieM reoMeTpuyeckHe XapaKTEPHCTH-

e
(_ =1 ) , IOBTOpHOE oNpefe/ieHHe IIoWany CeYCHUI noaAN0Ha MOXKHO

a)

b=130 i
§-06

*’:ﬂ _iec-/',j
X X E’*:’U,U
N

.

0)

¥ 3,64 wejcm N-33200e
) A -

g ES— - — =87
— — 100

a \,L}-gg‘ cm? a
w2 ~>'<————— a=380 -———j*c-ﬂj -

(=610

Puc 2.7. Pacuer mnpe/BapHTeJbHO HANpsKEHHOro MOAfoHa (K MpH-
Mepy B)

a — ceyenue; 6 — pacuernHass cxema JIuHefiHble pa3MepHl B (M

Kd. PenyKuuoHHHI KospdHUMeHT mo npaduKy Ha pHC 8 NpHHHMaeTcd

a
pasunim § =0,98 (mpu —b—l— = g(-)—*=7,6).
[Tnomans ceueHHs
F=3.20,7-40,98.0,6.130 =62,1 4} 76,5 = 138,6 cu2.
CTaTHuecKHA MOMEHT OTHOCHTEJbHO OCH X—X
S$=76,5-9,3 =711 cud.

Paccrosinue ueHTpa TSXKeCTH CeUeHMsl OT OCH X—X
711

e, = m =5,1 cm.

Paccrosnue HeAiTpanbHON OCH OT Kpas OGLUUBKH
ec=9,6—5,1=4,5cn.
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MowmenT unepuun ceuettust
J =3.1090 + 62,1 5,12476,5 (5,1—0,3)2 = 6640 cat.
Panuyc unepunu ceueHus

6640
r== l/l—as"“s— =6,9] cu.

PaccTosinMe He#TpambHOl OCH N0 OCH HAMPSAXKEHHOH apMaTypH e=
=4,6+2,2=06,7 cm

[puBesennble HHXKe B 0N, 4—8 BHUMC/AEHHS] OTHOCATCA K NOAAOHY C
TOPH30HTAAbHON IPH QOpMOBaHIH pabouell MOBEPXHOCTBIO

4. CrepxkHH, cO3/awlye TPeJABAPHTEIbHOE HaNpsikKeHHe INOAA0OHA,
NPHHUMAKOTCST U3 apMaTypHO# cTaau kjaacca A—IV (R¥=6000 xe/cm?).
Paccrosinue ocH 3THX CTEp:KHeH OTHOCHTEJNbHO HEeHTPAaJbHOH IIOCKOCTH
YCTaHABJANBAGTCS [0 KOHCTPYKTHBHBIM coo0paxeHusiM (€ =10 cm),
a MYHHMAaJbHAas% MNOINAajb CTEPXKHeH MoAcUdThIBaeTcs o dopmy.e (5)

F 1433200-6,7 5 19 o
*= 5% Te000.10 T

Tax KaK cTepkHH (HKCHPYIOTCS B HaTAHYTOM COCTOSIHHH raHKaMi,
HNOACYMTaHHAs IOWajib F, COOTBETCTBYET CeyeHHIO, Oc/iab/eHHOMY Ha-
pe3KoH.

B pacuer Beogutcs maowags F, =5,19-1,46=7,52 c#?, Toe Kosd-
¢unuent 1,45 yuuThiBaer OTHOLIEHWe mJomajeil ¢ Hape3kod H 0e3 Ha-
Pe3KH.

TMpunumaem dweTblpe CcTep:KHA AHaMeTpoM 16 mm (Fs=2,01.4=
=8,04 cm?).

5. Ycuame, BO3HHKamOLiee B CTEPXKHAX OT CHJIbl HATAXKCHHA apMma-
TYPH H3IC/IMsI H BeCa CBEXKEYJOXKEHHOH OCTOHHOI CMeCH, onpenensercs
no gopmy.ae (6) I[lpeasapiiTesbHO BHIUMCJAAETCSH 3HAYEHHE

2,1 108 6640
2106 8,04

33200 (6,7-10—6,912)4-0,0184 3,02 380%-10
o 102--6,9124-867

6 Mowment, co3fasaeMblii pacyeTHbIMH Harpy3kaMu H yCUJIHEM B
cTepxkusax (tarax), pased [mo dopmyie (7)]

M, = 33200-6,7 -+ 0,0378.5,64-3802—697 - 10=221 910 xzcH,
a cuJa NpeIBAPUTENBHOINO HATSAKEHIS CTEPXKHEH ONpeAeNAeTCs BeIHYH-
roii [mo dopmyae (8)]

= 867.

Py

= 697 ke.

221910
= ——— =221 .
10 2191 ke

TakuMm 06pasoM, KaXKIbll CTePIKEHb NOJKEH HaTArHBATLCS C CHJIOH,
pasuoii 22 191 : 4=5547 xe. Hanpsixesne B ocaaGleHHOM HapesKoH ce-
YeHHUH CTEPXKHS COCTABJAET

4
g = % 1,45 = 4000 xe/cm? < 0,8 RH = 4800 xe/cm?.

7 Tlpu useecTHHX P u P; MOXHO NpPOH3BECTH NPOBEPKY NPHHATOH
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fommunst arcta. Jlas stofo no dopmyse (40) Buuncasefca cknMaromee
HamnpsKeHHEe B CPEAHHHONA MNOCKOCTH OGUINBKH

33 200-4-22 1914697
== = 406 2
G 138.6 Kelcm
H yTOYHAIOTCSH BEJIHYKHH b; H a;:
130 —38.7
by = —2——=54,5 cm; a; = 95 cm;
3areM no ¢opmyse (37) nmoacuHTHBaEeTCs MPOTHG AYEHKH IPH
e — ﬁ =1,74
by 54,5

_ 0,0262-0,085-54 ,5¢
"~ 0,6(2,1-106.0,62 — 0,1301-406-54,52)

y =0,055 cx <

1
<lml = 50—054,5=0,109 ~ 0,1 cm.

8. Onpegensierca oy 1o dopmyae (4)
[33 200 4697 6,7 (221 910—0,0378-2,62 -3802)} %
op =

138,6 6640
X 2100 a3 Ke/cm? < [og] = 500 Kz/cm?
2,1.108
W [pOH3BOAMTCH Tpomepka ycrofiumoctd nmo CHull I1-B.3-62 xaxk ans
UEHTPaJbHO CXKAaToro »jaeMeHTa. IIpH ruGKOCTH no,tmoﬂak=é-'§i=88

KO3 puIHeHT npofoasHOro warub6a ¢ =0,7 (mo taba. 50 npunoxenns 1)
M TpenesbHasi CKUMaIOWAs CHJA [0 NpeoGpa3oBaHHof dopMyse (2) pas-
Ha Npp=0,7.138,6.2100=203000 xe, 4ro 3HauuTenbHO  GoJbile
N+ P+ P1=33 200422 191 +697=>56 088 «e.

Ceuenne mnojona nopo6pano npasuibHO. IlpHcrynaeM K pacuery
BapHaHTa, B KOTOPOM joIyckaercss npH ¢opmoBanuu nporu6 [y]==04 cx.

9. INnomane crepxHed, 06ecnevHBAIONINX NpeABapHTe/bHOe HANps-
JXeHHe MOAJoHa, no dopmyse (11) nomydaercsi Merbie, yem no dopmysie
(5). Yuutnias, yro 66splias MIOIEaxb CTepkKHed ymeHbliaer fedopma-
LMI0 NOAKOHA, NPUHAMAaeM, KaK ¥ B NEPBOM BapHAHTe, YETHpE CTEpKHs
nuHaMeTpoM 16 mm. DTo no3BOJAeT HAM He NEPECUHTHBATL 3HAYCHUS
Pl H Mp.

10. Custa, ¢ KOTOpOil HyXHO HATAr#WBATh CTEDKHH, B 3TOM CJayuae
pasHa {no ¢opmyze (12)]

8
991910 72 —8.0,4 2,1.106.6640/—“—) — 33200 — 697
. 610 B
- 72.6,7—8.0,4 o
= 18 300 Ka.

11. BMecTo nNpoBepKH NPHHATOH TOJIIHMHBH OGIIMBKH, KaK 5TO BHI-
NOJIHeHO B M. 7 JJisi MepBOro BapHAHTA pacuera, MOXKHO YCTAHOBHTD

102



TpeGyemyio ee Tomnuny 1o ¢opmyie (38). INpexsaputensuo BhMHCASET-
Cfl pacueTHag XeCTKOCTh NojajoHa no ¢opmyse (10)

610\2
B=2,1-108-6640 — (33 200+ 18 300 - 697) (—;) = 119,8-108 xacmu?,

H no dopmyae (41) cxrumalwuee HanpsKeHue B 06IIMBKE

33 200+ 18 300697 139,5-108
= 221910 ———— —18300-10
e 138,6 + [ 119,8.10s 1330010
139,5-108 4,5—0,3
— —_ 2
(119,8-108 )] 6640 521 k2/cu

-
a

Ilpn nonyckaemom mporu6e [y]==0,1 cm nf‘=l,74 {cM m 7)
1

0,0262-0,085-54,54

- — —0,0935,
51 2,1-106.0, 1 0,0935
0,1301.521.54, 52
= =—90 N
52 BT ,096

0 35\ 2 3
A— ‘/(_ %’5) + (_ 9'(;&) = 0,0463

H
*/0,0935 */0,0035
- ‘/;2—*—4-0,0463 + ‘/—'2—_0,0453 ~ 0,33 cx,

9TO MeHblIe OPHHATOR ToNuwuHH o6musky (8 =0,6 cu).

12. Pacuer 3axaH4HBaeTcsl onpexeNeHHeM HanpsikKeHHs Mo QopMy-
ae (9)

33200+ 697 6,7 139,5-108
=TT 20t 1991910 22— 18.300-10
n { 138,6 +6640[219'0 119,8- 108 X
139,5-10° 1) 0,0378-2,62-3802 } 2-10°
(119,8.108'“ T TRIee R 2,1.108

= 427 x2/cu? < [og] = 500 xz/cM?.

13. TIposepka ycrofiunBocTH phinoansercss mo CHull I1-B.3-62
KaK [T BHEOEHTPEHHO CIKATOTO 3jeMeHTa [IpuBEIEeHHEI 3KCIeHTPHIHA-

rermopu M=lu W,= 2 = 1475 cm3 paBen
138,6
=6,7 — =0,63.
™ 1475

ITo Ta6n 56 npunaoxenus 3 no m, u A =88 waxoaurcsa xosduun-
ent ¢ =0,522. Torna u3 npeo6pasosaunofn dopmyanl (24) ounpenens-
eM NpefenbHyI0 CKHMAMYo caay Npp =0,522 . 138,6 . 2100=152 000 «a.

Sra cuna 3HauUTENbHO Goubine N+ P+ Py=60 497 ke.
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B PACYET POPMBI C KAYAROIIHMHCA YHOOPAMH

ITo ycaopHaM npumepa A [HOJXKHA2 GHITH 3aiIpPOSKTHPOBaHA (POpMa
6e3 60PTOB ¢ KayaloUIMMHCS YINODaMH B JIBYyX BapHaHTaX: DPaarpyeH-
Hasi OT H3ruGaollero MOMEHTA, CO3[aBAaeMOrQ CIVIOH HaTSXeHUst apMa-
TYPEL, H MOJNHOCTBIO pasrpy:eHHas ot usrubaoniero MoMenta. Apmarypa
u3IeNus HATATHBAETCH JIOMKPATOM; JOMyCcKaeMas BeAWUMHA NOTeph Ha-
npsKeHHil B apMaType IpHRHMaeTcst pasHo#t 760 kxefcm? (cMm. m. 25).

1. 3anasasich HanpsKeHWeM B TAre Oy =600 K2/cu? U OTHOWIEHH-

e
eM 720,5 (B mepBOM IPUGHAHMIKEHHU), IO HOMOTpaMMe Ha puc. 52 npu-

JOXKeHHsT 2 HAXOJHM COCTaBJAIOULYI0 NOTEPh HaNpAXKeHHH B apMaType
,
6,=270 xefc#® Tlpu [o,]=T750 ke/cm? BTOpass cocraBmflOIasA NOTEPh

JnoJkHa GHITh He Golee o;; =750—270=480 re/cm2.
TTo somorpamme na pruc. 6.2 npu N=33 200 xz ycranasaupaeM, 4To

s ofecriedenus o;< 480 xefcm? mnomanb cevenust GOPMEI  JIOMKHA
6HITE HE MeHee 134 cm2

2. [lpuHuMas, Kak B TpeabIyIUMX NpHMepax, ceueHde u3 Tpex Ga-
JOK M 6-mMm OOIIUBKY, HAXOAHM, YTO IVIOUWIAAb HA KaXayio 6anky co-
craasier 134 :3=44,7 cu? npu wmupude aucra 43,3 cm Ilo T1abn 13
NPHAOXKEHAd 3 onpejensieM, uTo TpeGyeMylo IIOLIAJb MOMKHO IOJYYHTH
npu wsennepax Ne 16 (F=44,1.3=1323 cax?) Tlo taGauue Haxonum
rakke e¢=3,74 cm (no uutepmonauuu) Torna e=3,744+2,2=594 cm, a
¢=10,6 cm— 0 KOHCTPYKTHBHHIM coobpaxkeHusam PakTHyeckoe OTHO-

e ’
iilesne k= ? :m

e
F (~—7=0,5), MO3TOMY NPOH3BOJHUTCH TOBTOPHBIN pacuer
e

3. Mo womorpamme Ha puc. 62 MoxkHO Haifith, 910 npu £=0,56 Tpe-
Gyemas twiolafb cocrasnser yxke F=146 cm?. Ilepexoium K ceueHHIO
co mBentepamn Ne 18 (mo ta6n 13 F=46,7.3=140,1 cm?). Iasa rakoro
ceyennd ec =4,44 cm u e=4,44+2,2=6,64 cx. lpuaumMag IIOGK%HCprKTHB-

e ,64
e 12,6 0,526

BTopuuHo YTOUHsieM Tpe6yeMyio IJollafb [0 HOMOTpaMme Ha
puc 62 npu £=0,526 Ira miaowandb pasHa 138 cm?, uro 6aH3KO coBOa-
naer ¢ npunaroit (F=140,1 cm?) Onpenensem Hanpamxenue B TAre MNpu
TOTO6PAaHHOM CEYEHHH IO HOMOTpaMMe Ha plc 5 2: mpu £=0,526 o=
=520 refcm?.

4, TeomeTpHuecKHe XapaKTEPUCTHKH cedenusa (puc. 37,a) MOACYH-
THBAIOTCS C YYETOM pEIYKUHOHHOTO KOS(HIMENTa, KOTOphH TNPUHU-

=0,56 oTnMuaeTCs OT NPHHATOTO TIPH OUPEAE/ICHUR

HEIM coofpaxeHuaM e’=126 cu, noacYuTHBAEM B =

a
MaeTcs no rpaduky na puc. 84 =099 (npu T B0 =9,8).
1

TMnowans ceuenns F=3.20,7+0,99.0,6 . 130==62,1-+77,2=139,2 cu?.
CTaTHuecKMH MOMEHT OTHOCHTEJBHO OCH X—X S=77,2.9,3=718 cm®.
PaccTosinme nNeHTpa TAXKECTH CEYeHHUst OT OCH X%

Paccrosinne HeRTpaJbHOR OCH cedeHHS OT Kpas OGWHBKH e =9,6—
—5,156=4,45 cm.
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MoMeHT HHEepUUH CeueHHs
J=3-1090+62,1 - 5,1524-77,2(5,15—0,3) 2=6725 cm*,
Pazmyc HHEPIHH CCUEHHUA

6725
= =&, 4 M.
g ‘/;39,3 6.94 ¢

PaccTosiHRe HeHTpaJsbHOH OCH CedeHHs OT OCH HANPSAKEHHOH apMa-

TYPHI
e=4,45+2,2=6,65 cm.
Q',,
1-- b=130 >l'
2 = — == CES 8,445
1 . X Py 312'0
- - d' - R
Wig
%)
) g =364 nefen N=33200ne
= o505

| .£12.0
Fy=40cm?
c=61] -488 ;ji-ﬁr
1=610 -
9
v 9= 9,64 nejem N=33200
T

(=610 -

Prc 37. Pacyer MOAJIOHOB ¢ KaualOUHMHCH ynopaMu (K npuMe-
py B)

a — ceueHHe, O — pacyeTHas cxeMa NOJAJOHa, OCH IIapHHPOB KOTOpOro

coBMellleHbl ¢ HeHTPaNbHOM IVIOCKOCTLIO; 8 — TO 2Ke, NpPH CMeLIeHHH OCeH

IHAPHUDPOB BHH3Z OTHOCHTEJBHO HeATpaJbHOR IJIOCKOCTH. JIMHHEHHEIE pasMe-
PHL B ¢M

5 Iaomans Tar no gopmyde (16) npu o, =520 xz/cm?
33200 6,65
= 33,7 cM2.

°*= 520 12,6

KoJIHuecTBO TAr COOTBETCTBYET KoaudecTBY ynopoB. [Ipunnmaem ue-
ThIpe TATH H3 N0J0CoBOH cTann — A00X10(Fy=40 cm?).
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6. [Oas noBepouHOro pacuyeTa NPHHATONA TOJINMEHH OCIIMBKM u oOn-
pefieleHns nporH6a MOJOHA HYKHO BBIHCJHTb PacUCTHYIO MKECTKOCTh
[ro dopmyae (15)]

6,65-112,6 (610\2
B=2,1-106.6725—33 200 8.00412,0 (—l-> = 122,1.108 xacm®,
12.6 w
Yrtounenupie pasmephl b;=54,5 cm, 0,=95 csu (cM. npumep B) u %:
1

=1,74.
CxuMmalomniee HaNpsKeHHe B CPEIWHHOR TIJIOCKOCTH OOINHBKH 110
thopmyse (42)
33200 6,654 12,6

- . ,651.6,64-4882 (4,45 — 0,3
%= 39,3 126 1089166 ( )X
ﬂ 495 .5 kz/cm®

122,1-108  ~o09 ik

Iporu6 siuefikn oGmuusk# no cdopmyne (37) pasen
_ 0,0262-0,085.54,5*
~0,6(2,1-108.0,62—0,1301.425,5-54,52)

y = 0,056 cu <

1
< [nl= E,:0‘054,520,109 ~ 0,1 cu.

7. pn useectHofi maomanu apMatyps F,==6,16 cm? (cm. npumep
A) MOXHO TOUHO UOICYHTATH NOTEpH HanpsxeHus mo dopmyae (13)
33200-2.10¢ /6,65)’ 33 200 (6,65-+12,6)2

2,1-106 40 12,6/ 2,1-108
1 s

39,3 ( 2. 106
= 730 kz/cm® < [og] = 750 relem?,

[poru6 nognoua [no popmyae (12)]

5,64.488%
=0,0121 -
Y 122,1-108
IMono6panuoe cedenne yaoBaeTBopsieT TpeGosanusam n 63
TIposepka ycro#iumBocTd BHmoausercd no CHull I1-B.3-62 kax
610
6,94
=88 xospdunvent nponossaoro uarufa ¢=0,7 (no tata 50 npuIcKe-

Hus 1), H npejesbHas cxKUMalolasi CHJAa mMo npeoGpasoBanHOi ¢dopmy-
ae (2)

O =

6,16 =
12,62 4 ——6,652
T 50 )

=0,32cm < [y]=0,5 cn.

4Jsl eHTpaJbHO CKAaToro sneMenta. [IpH ru6KoCTH MojioHa A=

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

6,6514-12,6
' 3HayareqapHO Goablie N =33 200—‘6—64— =50700 xe.
y
Huxe TpUBORUTCS pacyeT MOAAOHA, TOXHOCTHIO PA3rPyXKeHHOTO OT
uarnGarontero Momenrta (puc. 3.7, 6).
9. Heo6xoinMasi BeqMyHHA CMEHNIEHHS OCH INAPHHPOB JJif NOJHOHA
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pasrpysku nopaoHa or H3rmfaiolllero MOMeHTa onpeAevisencd no dop-
myae (18)
12,6

= =0,93 cu.
& 33200 (6,66112.6)  °

0,0378.5,64.4882

Tpunumaem e;=09 cx B NOACUNTHIBaeM 1O NMPHOAHKEHHOH dopmy-
Jge (17°) penuunny oy, YBEJIHUCHHYIO 33 CUET CMeIEHHsl OCH IIaPHHPOB.
CHawana onpepensem KoabQulHeHT n

6,65—]—0,9)2 (12,6)2
= (= 2N 1,495 ~ 1,5,
n (12,5—0,9 665 — 19~ 15

ag= 0,5 (141,5) 730 = 911 xz/cu®.

10. B cooTBercTBHM C yKasaHHeM 11 74 HYXHO YBEJIHUHTb IJIOLIAAb
TAT H ceueHHe GOPMBI 10 BeSHIMH

Fg=40-1,5= 60 cx?,

12,62
=139,3 —————— = 161,8 cx?.
F 3 (12.6—0,9)8 o

Maomans ceuenus GOpMBI oCTaBasieM Ge3 H3MeHeHHs!, HO 3a 3TOT
cuer npunuMaeM Fy =72 cm2? (deThipe TATH #3 nogock 120X 15). Ouenup-
HO, YTO TpuHATAas Wiolaab TAr Gymer Gosbme Tpebyemoit nmo dopmy-
ae (19)

33200 6,654-0,9

= =41 2,
5= 750 12.6.0,9 2ok

11. TToTepn HanpsXeHHR B apMaType NPH CMENIEHHHX INAPHHPax
paeau [mo dopmyae (17)]

_33900-2:100 (6,65+0,9Y
=9 1.106-72 112,6—0,9
33200 (6,65--12, 6)
1 3200(6,85+12.6) =778 Kz/ch?,

2,1.106 6,16
e ,6-0,9)2 kg , ,9)2
139,3 [ oo (12 9)*+ - (6,65+0,9) ]

YTO HesHaYHTeJbHO NpeBpaeT [ay =750 xefcm?.
[TpoBepKa YCTOHYMBOCTH BBUIOJIHSETCS, KaK M J/Isl NIEPBOTO BapHaH-
Ta, TOJLKO PacyeTHas NpPOAOJBHAY CHJa CPaBHHBAeTCS C CHJION

6,65 -} 12,6
= 33200 ———— = .
N =23320 12.6 0.9 54 600 k2

1 3rto cpenaHo ¢ HeabiO COKpalleHMs o0beMa NPUIOXKeHHS B o6biy-
HBIX pACYETAX HYMXKHO PYKOBOACTBOBATbCA YKa3aHHAMH H. 74.
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I PACYET ®OPMbBI C NOAOBPAHHBIM INOJOXEHHEM
HEHATPAJIBHOA [JAOCKOCTH

Tpebyerca 3ampoeKTHPOBAThL (OpMy IJIsi H3rOTOBJEHHS IKeJe3o0e-
TOHHBIX IIHT HA YCTAHOBKe, 06OPYNOBAHHOH CKOJb3AMMMH HPOAOJLHHI-
M 6opTaMi, YTO JaeT BO3MOXKHOCTb YacTb ceueHHs (hopMBl pacrmoJarathb
B mpejeiax BhICOTH m3genus HyxkHo nopoGpaTb ceueHHe, B KOTOPOM
HeATpasbHas TNJOCKOCTh CORMALdeT ¢ OChI0 HaNpSKEHHOH apMaTypHi, a
TaKKe cedeHue, MPH KOTOPOM obecreunBaeTcs HONMHAA Pa3rpy3ka (opmbl
OT H3ru6arouerc MOMeHTa

Ilo paGouemy uepTeky N3/EHS NPHHAMAIOTCA: Pa3Mep NAUTHI B Ia-
He 99X 638 cm, BelcoTa 18 cm; apmarypa— 16 TNpPOBOJIOK AHMaMeTpOM
5 mm, matsiruBaeMulx ¢ cunoi 1900 ke Kaxnas; paccTosHHE OCH Hamnps-
JKEeHHOH apMaTypbl OT HHIKHell miockoctn HacTHaa 1,75 cu, Bec H3genus
1550 ke. HonyckaeMmslit nporas ¢opmsl [y]=0,3 cu.

[To, TEXHOMOTHUECKHM COOGpaAKEHHAM IHHDHHA (HOPMHl MeXKIy Ha-
pyxubiMu Gaskami npuruMaercsd 112 cu (W3 ycsoBHA pasMelieHHs
croub3samux Goproe). [Mumna ¢opmer 642 cm, OpHeHTHPOBOYHEI Bec
1200 ke Popma ommpaercs Ha TOYKH, CMEHIEHHBle K CepeJHHe TaK, UTO
£ =0,35

1 Pacuernrle Harpysku

N =16-1900 = 30400 xe;

1290 87 kojen:

g = 642 =1, Ke/CM;
1550

p=—é—3—8'=2,45 Ke/cm;

g=1,874 2,45 = 4,32 kz/cm?.

Ipu pacuere OGNIMBKH JOMONHHTENLHO NPHHHMAETCs Harpyska oOT
BuGpupoBaHus Getonuoit cmecu 100 ke/m? (cm 1 31).

2,45 100
112 ° 10000

2. Ton6op cevenust GOpPMBEI NPOU3BONHM MO YKA3AHUSIM NPHJIOKEHHS
4. Tommuno# OCWMBKE 3amaeMcsl 10 KOHCTPYKTHBHBIM COOGpPaKEHHIM
B 6 mm. Hapyxuble nigenseps!, yUATHIBAs BHICOTY NJHTH, PHHHMAeM H3
Ne 24. lnsi ceuenust, uso6paxenHoro Ha puc. 4.7, @, 3ajavya sakmawdgaer-
¢ B nof6ope HOMepa H KOJHYECTBA LIBEJJIEPOB, MOIAEPKUBAIOLIHX OG-
IHBKY. 7
B cevenun F”=2.30,6=61,2 c#?, a e; 1o dopmyse (2.4) paBeH

= =0,032 xa,’cu.z

24
eﬂ=18—§——~1,75=4,25m

Takum o6pasom, F”ey;=61,2.4,25=260 cm® u paBenctso (1.4) MOXKHO
3amucaTth B BHJE

F’ (ec +1,75) = 260.

3. ITo rTa6n. 1.3 mpunoxenns 3 HaXOMHM, 3a4aBasich TPeMa NMOBAeEp-
KHUBAKIMMH wWBeanepaMu Ne b W YUHTBHIBAA, YTO Ha KaXABIH IIBe/IEp
npuxogutes 112 : 3=37,3 cx mupHHL OGIIHBKH:

F’=28,16-3 = 84,48 cu?,
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ec = 0 ’9 C.M',
F’ (e.+1,75) = 84,48 (0,9-+1,75) = 225 cm® < 260 cus.
YBennuHBaeM KOJIH4YECTBO MOEPKUBAIOIINX MIBE/JIEPOB A0 UETHIPEX
(cM puc 4.7,a) M ompexesiseM CTatyuecKudii MoMeHT muowanu F/ oruo-
CHTEJBHO HEATPANLHOH OCH
F’(e.+1,75)=46,16(1,75 4+ 0,6 4- 2,5) 4 112 0,6 (1,75+4-0,3) =
= 257,7 cm3 ~ 260 cu3.

a) 8
[ b=112 bet12 4
[ i
Hysq=18 12 F Fl: ] ! B
sy u3g™ 8,3
b — . »E"VB‘Z’ = __g / g e”uU:j
L=y 7§ ‘\ (o135
aJ\ Crrny ez \ ? v
N6 24

NT

=2y ==
- : e —— 3-08 J_ —_— 90 &-04
ﬁ‘ﬂ Tref 75 i - (o175
N5

=432 n2fcm
N g -
r N=30400n2
Fa) Py
c=132 ] =132
1 a=378
— — 1=642

Puc 47 Pacuer ¢opM C NOAOGPAHHEIM NOJOKEHHEM HEHTPaNbHON
IJI0CKOCTH {K mpumepy I')
a — ceyeHHe (OPMBI ¢ HEATPAJbHOM IVIOCKOCTBIO, COBMELIeHHOH ¢ OChIO Halps-
KeHHOH apMaTypsl, 6 — TO Ke, NPH CMeIleHHH HeHRTPaJbHON MHAOCKOCTH BBEDX,

8 — pacueTHas cxeMa; [ — HefiTpanbHas ochk, 2 — OCh HAaNPAKEHHOR apMarty-
pH. JIHHEHEHE pasMepsl B CM

HelirpansHas och NpakTHYECKH COBNAfaeT C OChbI0 HaNpsIXKEHHOH ap-
MaTyphl.

4 TlpoBepky NpPHHATOH TOJIIHHH OGMIMBKH, KaK 3TO BHINOJHAJIOCH
B NPeABIAYHIMX [puMepaX, He MPOU3BOAWM; YUUTHIBAsi Hefojabloe pac-
CTOSIHHE MeXJy HNPOJOJBHBIMH 0a/KaM{, MOXKHO CUHTATb €€ 3aBEINOMO
JOCTAaTOYHOMH

T'eoMeTpryecKHe XapaKTepHCTHKH CeYeHHs MONCYUTHIBAIOTCA NPH pe-
NYKITHOHHOM Ko3dduuuente ¢ =1.

Ilnowaas ceuenus

F ==2.30,64-0,6-1124-4 6,16=61,2}-67,2424,64=153,04 cu?.
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MomenT uHepLHH CeYeHus
J=2.29004-61,2-4,25%4-67,2-2,052-}-4.22 ,8-+24,64.4,852=7857 cu?.

5 Tlono6panHoe cedenue HOMKHO yAOBACTBOPAThL YCJIOBHSAM, 3amH-
canapiM B 11 77. Ilpensapurennyo BHUHCASEM PACUETHY KECTKOCThL MO
tdopmyne (3):

642\2
B=2,1-105.7857—30 400 ~—) = 152,3-108 gacu?
=

30400 1,8:105
m= 153,04 2,1.106
4,32.3784
152,3. 108

6. Tlposepka ycrofiumBocTH Bhinoausercs no CHull II-B 3-62 kax

= 170 ke/cm? < [og] = 500 ka/cm?;

y=0,0074 =0,04 cn < [y]=0,3 cu.

IAsi LEHTPANbHO CXKATONO 37eMenra Jlpu THOKOCTH (GOpMH A== ?f(_;=
=90 xoshduuMEHT TPOROILHOTO uaru6a ¢=0,69 (mo ra6n 50 mpunoxe-
Mg 1), u TpegensHas CKHMMAIONlas CHJIa 1O npeoGpasoBaHHON dopMy-

ae (2)
Npp =0,69.2100.136,04==197 000 xe.

Ora cuna sHayutenbdo Gombwe N=30400 x2, npunoxeHHo# x ¢op-
Me.

7. IOasi Toro 9To6H NMOJSYYHTH KOHCTPYKIHIO, NOJHOCTLIO PasrpyXeH-
HYI0 OT u3TM6alONero MOMeHTa, HeOGXONHMO B COOTBETCTBHH C yKasa-
HHAMH OpPHNOXKEHHA 4 TNoAacuHTaTh no dopmyne (22) BeJIuuuHy e€;, Ha
KOTODYI0O HYXKHO CMECTHTh HeATpasbHyl0 IJockocTs (puc. 4.7, 6).

4,32.3782
30400

Tlpu HOBOM NMOJOMKEHHH HeHTPa/JbHOA INIOCKOCTH €y B COOTBETCTBHH
¢ 1. 8 npunoxkenusa 4 paBHO
en—4,25—04=385 cm, a F”ey=61,2.3,85=235 c#’.
Torna dopmyny (4.4) MoXkHO NPEACTABHTL B BHIC

F’ (e 41,75+ 0,4) =235.

Tlo Tabn 1.3 naxoaum, uTo npd ABYX wiBesadepax Ne 5 u 56-cm 1m-
pHHE NHCTA HA OIHH WBEJIep
F'=2.39,8-=79,6 cu? (n0 HHTEPNOJSIIAY);
ec =075 cm u F’(ec+1,75+0,4)=79,6 (0,75+1,75+0,4) =231 cm®.
Ban3Kkoe coBManense npaBofi H JeBod Yactell popMynn (4.4) nosso-
JISieT OCTAHOBHTLCH HA NOAOGPAHHOM CeUeHHH
8 TeoMerpuuYeCcKHe XapaKTepHCTHKH CEYCHH'
TUTOIa/lb CeYeHHSA
F=2.30,6+112.0,6 +2.6,16=61,2+67,2+412,32=140,72 cu?;
MOMEHT HHEPUHH CeueHHs
1=2.2900+61,2.3,852 + 67,2.2,452+2.22,8 4 12,32.5,25?==7493 cx*.
Tounoe anauenue
F'(ec+i+e,)=67,2.2,45+12,32.5,25==229,2 cm®
;opomo COBMAnacT ¢ NOJCYATAaHHBIM no Taba. 13 3Ha4eHHEM, PaBHHIM
31 cud.
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9, Iotepn nanpsixkenust B apmartype, onpefedseMble, Kax ¥ B Hép-
BoM BapuanTe Io ¢opmyse (20), paBHH

30400 11,8100

op = .
140,72 2,1.108

TIpoBepka ycTOHYMBOCTH BBUIOJIHSIETCH AHAJOTHYHO BapHaHTY C COB-
MeIEeHHbIMH OCSIMH.

= 185 xe/cm? < [oy]=500 x2/cu?.

A. PACYET POPMbI, BBITHBAEMOH IIPH HATSI)KEHHH. APMATYPAI

Hsroronenne NpefBapHTE]bHO HAaNPAXKEHHHIX PeGpHCTHIX IVIAT Ha-
Me4aercsl OCyLlecTBJSITb B (opMe, KOTOPAsf IPOEKTHPYeTCs MO HaHHBIM:
pasmep mmMTHl B NiaHe 148596 cm, BHCOTa 24 cM; apMaTypa — BHICO-
KOIIPOYHAsi NPOBOJIOKA NEPHOAHUECKOr0 HMpoduJsA AuaMeTpoM 5 MMm; KO-
JIAYeCTBO MNPOBOJIOK [pH M3TrOTORJIECHHH IVIHTH IIOJ CAMYIO THAMKeNYyI0 Ha-
TPy3ky — 18, natarupaeMblx ¢ cunoii 1900 ke kaxknas; paccTosHHe OCH
HaNPsKEHHON apMaTypHl OT HUXKHefi rpaHu pebpa 3,3 cm; BeCc H3Lenus
1600 xe. JonyckaeMui BHrE6 cocTaBjseT [yg]=0,3 cm.

Bec ¢dopmu gamHoit 610 cm ycTaHaB/IHBaeTCss [0 aHaJOTHH C CY-
UleCTBYIOUIMMH KOHCTpyKuuaMu 1800 ke, Onupanue ee mo TEXHOJOMH-
yeCKHM cOOGpaxKeHHsAM HIPHHEMAeTCs IO KpasM; CONpsxkeHHe MORAOHA ©
GopraMH — Ha IMIaCTHHYATLIX IIapHHUpax. ii3MeHeHMe MOMeHTa WHEpUHH
CeyeHHss N0 AJHHe B CBSI3H C MaJoH IIHPDHHOH pefep He YUHThIBAETCA.
Ceueniie Gopra 3anaHo.

1. Pacuetsble Harpysku

N = 18-1900 = 34 200 xe,

1800
= m = 2,95 rca/cm,
—E99—27n/m
P =Tgge — © O

¢g=2,9542,7=05,65 ke/cm.

Ilas pacuera OGIIMBKH NOLJOHA JOIOJHUTENbHO IPUHUMARTCSi HA-
rpyska or BuGpupoBamus Geronsoi cMecu 100 xe/m? (cM. m. 31)

2,7 100
- 148+ 10 000

2. Ceuenne momnOHa oOnNpeleasercs KOHDHIYpamWel H3Zesus
(puc. 5.7). ToamuHa OGIHBKH NOACYHTHIBACTCA MO [OPU3OHTANBHOH Ipa-
HH, 06pa3yloliell BEPXHION NJAHTY H3/IeJHS HAa yYacTKe MeXAy noneped-
HbMH pebpamiu. Pasmepni rpanu £;—65,5 ¢ u a;=90 cm. [Io dopmy-
Jae (51) yuurhiBas, YTO IpaHMUHHE YCJIOBHS MO TPeM CTOpPOHaM COOT-
BeTCTBYIOT YaCTHYHOMY 3aUIeMJICHHIO, HAXOAHM NPU

ﬂz_g_o.= 1375 ~1,4 n [Q'LJ:_I.
by 65,5 b 500

? = 0,00265.65,5 } 0,028-500 = 0,65 ca.

[IpuuuMaeM JHCT TOMUIUHOR © MM.
3. TeomeTpuuecKue XapaKTEpPHCTHKH ceueHHs (OPMBI NMOACYHTHLIBA-
I0TCA ¢ yyeTOM IIowlajd OopToB (MJIA ONpeneieHHs nedopmanua ¢op-

11

A = 0,028 ka/cu?.



MbI) 1 6e3 ux yuera (ansl onpéneseHHs MOTeph HaNPSKEHHA B apMaTy-
pe U NPOBEPKH HA YCTOHUHUBOCTB).
Ilnromann cedenns 6e3 GopToB

F=2.11,2+42-156 +2(8—0,3)0,6 +-0,6(132—0,6)+1.7 =
= 22,44-31,24+ 9,21+ 78,8 -- 7 = 148,6 cu?.
To xe, ¢ Gopramu
F = 148,6 + 2.30,6 = 209,8 cu?

/)

748 A

S —

§=53 Hefem

DO I T T T
____|n=F4200x2
N =95
(=33
=610

Puc. 57 Pacuer ¢opMH, BHIu6aeMOR HPH HATAXKEHHH ap-
matypel (k npumepy JI)

a — ceuenne, 6 — pacueTHas cxeMa JIAHEHHEIe pasMepH B (M

CTaTHUECKNA MOMEHT MHEpIHM OTHOCHTENLHO OCH X—X (Ge3 GopTos)
=—2922,4-1,36 -}- 31,2-5-+9,2.15,85--78,8.19,7+4+7.15,9=1965 cm®
To xe, ¢ GopraMu
S$ = 1965 4- 61,2-12 = 2700 cm3.
PaccToatne lehTpa TSAKeCTH ceueHus 0T OoCH x—x (Gea 6opTOB)

1965
= ———— = 13,2 ¢eH,
= 48,6
To xe, ¢ 6opramMu
e, = 2700 =12,8 cu
*7 909,88 T
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Mowuenr utiepnun ceuetins 6e3 Goptos
J=2.27,1+422,4(1,364 13,2)2 4 2-491 4 31,2 (13,2 — 5)2 -

0,6.7,7%
+2 == +9,2(15,85 — 13,2) 4 78,8 (19,7 — 13,2)? +
¥ e
1.1,73
+ +7(15,9 - 13,2)% = 11 722 cue.

12
To xe, ¢ 6opramu
J=2.27,1+22,4 (1,36 4 12,8)2 - 2.491 4 31,2(12,8 — 5)2 -
0,6.7,78
+2 BETEE +9,2(15,8 —12,8)2 - 78,8 (19,7 — 12,8)%
11,78
—+ ]—2—|— 7(15,9—~12,8)24 2-29004-71,2 (12,8—12)2 = 17461 cmt.

Paauyc nrepurn ceuenus 6es 60pToB

Paccrosinie HeATpaJbHOR OCH OT OCH HampsXKEHHOH apMatypnl (6es
60pTOB)
e=13,2—3,3=9,9 cu

4. Tlpu nono6pauHOM CeYeHHH MPEACTABJAAETCS BO3MOKHBIM NpOBe-
PUTH NpPHHATYIO TOJIIHHY OOIIHBKH PacueTHass XecTKOCTb 110 (opMy-
Jae (3)

610,2
B =2,1-10.17 461 — 34 200 (;-) == 353,4. 108 xech?,

i 1o ¢opmyse (46), B KOTOPYIO BBOAMTCS IIOIIaib Ges GopTop (CM
i 33),

34 200
se= g5 g — (34200-9,5—0,0835-5,65.610) (7,2—0,3) X
2.1 108
A 168kz/cm?.
X “353.4.100 Kefca

a
Torna no dopmyane (37) npu—blzl,375
1

B 0,0487.0,028.65,5*
~0,6(2,1 105.0,62—0,1875 168-65,5%)

Y = 0,067 cu < [1]=0,1cn.

5 JedopManust GpopMEl OT PacUeTHEIX HArpysoK [mo dopmyaam (23)
u (24)]:
_ 0,125 34200.9,5—0,013.5,65-610¢

- 353,4-108
=.—0,13cx < [ys] = 0,3¢cx;
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=220 9 5(34200.¢ _
=g T 953420095 — s 17461

1,8-108
2,1.108

TakuM 00pasoM, ceueHHe YAOBJIETBopser tpeGoBaHusM 1. 82.
6. [TpoBepka ycrofiunBOCTH NpousBogutcs nmo CHull 11-B.3-62 Kak
A BHEUEHTPEHHO CXKAaToro 3/eMeHTa. [lpupefeHHBI IRCUEHTPHIUTET

—_— 6l 3 —9Q —or2
13.2+6 1 cM® pasen m;=9,9 611 =2,42.

610
To ra6a. 56 mpuioxkeHHss 3 no m; H l=§?5=69 Haxonutrces Kodddu-

34 200 _2,1-1¢  0,0835-2,7 6102‘)]

= 316 x2/cM? < [o4] = 500 k2/cH?.

cpun=1 u W,=

nuent ¢%¥=0,343. Torza, npeoGpasys dopmyny (24), ompenensem mpe-
AEAbHYIO CKHMAIOIYIO CHIY

Nno=0,343-148,6 - 2100 = 104 000 x2.
Ara cuaa Goapiie N=34 200 xe, npuiioxennoi x gopue.

E. PACYET CTALHOHAPHOR &$OPMBb!

®hopMa TIPOEKTHPYETCA IJsi H3NOTOBJIEHHs 24-# ¢depMH B TOpH30H-
TAJBHOM MOJOXKeHHH. B ¢depme mpeABapuTeqbHO HanpsAraercs apmatypa
HHIKHEro rnosica, cocrosmasa u3 16 crepxHeidi guaMerpoM 14 mm (kax-
QB CTepxeHb HATATHBaeTcsi ¢ cHaoit 9000 xe). Cededne HwKHero nosica
28-22 cm (nepBas mudpa — BHCOTa B paGoueM nosnoxenun). @opma gc-
TaHaBJIWBAETCA B KaMepe NpONapuBaHus Ha GeTOHHOM ocHOBaHu#. Bec
topme 22000 k2 (Mo aHAJOTHH ¢ CYNMIECTBYIOIIMMH KOHCTPYKIHMSMH).
B ¢Bfi3M ¢ IPHHATBIM CIOCOGOM H3rOTOBAEHHst (epMbl He NONycKaercs
nedopmanns GoOpMbl B BEPTHKAJbHOH IJIOCKOCTH, 4TO OGecleyHBaeTcs
npurpy3koii ¢opMbl (NepBEI BapHAHT) HJIH HATSKEHHEM CTepXKHed,
pacnosiaraeMblx HHXKe ceueHus (BTOPOH BADHAHT).

1. Ha pacuerHyio uacThb ceueHHs ¢opMu (prc, 6.7) nepemaercs:
BCS CHJIa HATSXKEHHA apMaTypsl

N = 16-9000 = 144 000 «e;
mojioBHHE Beca (GOpMEl
11 000

=——0 =4 .
g 2470 .45 Ke/cm;

BeC HHXKHero rnosca ¢opMsl )
p=28.22.0,0025 = 1,54 x2/cm.
CymmapHas BepTHKaabHas Harpyska
g =445+ 1,54 =599 = 6 xe/cnm.
2. I'eoMeTpUUECKHe XaPAaKTEPHCTHKH pacyeTHOH YaCTH CEeYEeHHs, BKIIIO-
Yapomero oGIKBKY WupuHOR 86 ey (WHpHHA HA OMOPHHIX YYacCTKAX).
Ilnowmans cetenus
F=2.61,9+3-1-36+2,2.35+40,6.86=123,8 + 108+ 140+ 51,6=423,4 c#>
CTaTHueCKHA MOMEHT OTHOCHTeNbHO OCH X—X
S =51,6-20,3= 1048 cmd.
Paccrosinde neHTpa TAXKECTH OT OCH X—X
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PaccTosinue HeATpaIbHON OCH OT Kpasi OGHIHBKH
ec=20,6~248 = 18,12 cn.
MomeHT uHepUHH

1.36%
J=2-133804123,8-2,4824 3 12 -+ 108.2,482-
35.23
+2 T + 140 192 4- 140.2,482 51,617,822 = 107 560 cut.
a
) \ 86
o,
&=1812
SR | A » b L__,( ©
X ’ . , .I,
—h— R f ity
Puc 6.7 Pacuer cra- “'E
gHoHapHO# (opME (K L‘-—lﬁ —-—l
npumepy E) 9 b
@ — CeUeHHE YaCTH NORKO- N : g =0 xzjcn N=1L4000x8
:g,cnpnun::l%%iggngggnxg -t = - pe=24,12

6 — pacueTHas cxema Jiu- 7 7 7777 (7
HeflHble Pa3Mepel B cM { r
Paguyc unepuuun

1
=V e
423.4

PaccrosHHe HEATpaAbHOA OCH O OCH HaNpsiXKeHHOH apMaTypH
e=18,12411==29,12 cn.

3. Mlnsa nepBOro BapHaHTa ONpeNeseTcs BEJMUHHA DPABHOMEPHOM
BePTHKAJbHOH HarpysKH, KOTOPYIO HYXHO NOTIONHHTENbHO HPHJIOKHTH K
dopme, gTOGH HCKJIOUHThL ee Hporu6. B coorBercTBHH ¢ ykasaHuem m. 87
5Ta Rarpyska paBHa

144 000.29,12

7 =1
g =16 24702

—6="5xKz/cm.

2

1
Kax orMeuaercs B 0. 84, npu N=~ll]~6— NOTepH HaNpAXKEHHs B apMma-

Type paBHH
_ 144 000 2-10°
0T 4934 2,1.100
4. IIposepka ycroitunBocTn sHnoanserca no CHall II-B.3-62 kax

= 324 k2/cm? < [ag] = 500 xz/cm?.

AAs LEHTPaJIbHO CKATOro 3JeMeHTa, FMGKOCTh KOTOPOro A= 5o =155.
*
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ITo Ta6a. 50 npunoxkenusi 1 Haxogum ¢==0,305, 1 npeaenpHas CKUMaIO-
mag Cuia no npeoGpaszosanHoft dopmyae {(2) Nypp=0,305.2100.423,4=
=270 000 ke Goabme N =144 000 xe.

5. Ilpu BTOopOoM BapHaHTe, MpHHHMAsi MO KOHCTPYKTHBHBIM coolpa-
KenuaMm €'=32 ¢m W TArg H3 apMaTypHON craju Kiaacca A—I1I, K Korto-
pHM IIDHBAPHBAWTCA KOPOTHINH C Hapeskoi (ocnaGieHwe RJOMHann
TArM Pe3b6od B 5TOM Cay4ae He YUHTBIBAeTcs), HaXoAuM Ho ¢opmyJe
{5) c yuwerom ykasamumd 1. 91

6.24702 29,12
16-29,12) 3000.32
INpunumaem aBe Tary auamerpom 40 mm (Fp==25,13 cm?)

6. ns noacdera ycuaHs P;, BO3HUKAOLIEro B TATAX NPH HATSKEHHH
apMaTypH H3/eJHs, onpefielseM BeJIHUHHY

2,1-100.107 560
T 2.108.925,13

= 26 cu?.

Fo=1,4 (144 000 —

= 4490.

ITo ¢opmyane (6")

6.24702 \ 29,12 32 — 15,92
P; = {144 000 — = 7700 k2.
1 ( 16.29,12) 322 1. 15, 9 -+ 4490 e
Torna no ¢popmyse (7)
6-24702
Mp = 144000-29,12 — ——?T—— — 770032 = 1650 000 xecu
" 1 00
650 000
= ————— = 57 700 ke.
P 29 12 57 Ke
HanpsixeHue B TArax
57 700 - 7700 \
6= %513 = 2360 xe/cm

Menbure [o] = 0,8X3 000 = 2400 xe/cm? (cM. 1 54).
7. ToTepn HanpsiKeHHsT B apMaType MOJCYHTHIBAIOTCH no dopMmyse
(4) npu »=0 (cM. @ 90).

_(144000+7700 1650000.29,12\ 2.108
" 423,4 107 560 )2,1.106

Takue norepn MoryT OLbITb HONYIIEHH, €C/IH UMEET MECTO OLHO H3
yCJI0BUH, NepeuucaeHnux B 0 25,

8. TlpoBepka yCTOHYHBOCTH He OTJIMYA€TCA OT BBHINOJHEHHON [JA
HepBOro BapHaHTa, TONBKO B AAHHOM CJyyae pacyeTHas NPONOJbHAA CH-
13 Npp==270000 xz cpasnuBaercs ¢ cunofl N==144 000457 7004 7700=
=209 000 xe.

= 766 xe/cm?.

XK. PACYET IIHPOKOro nOANOHA-BATOHETKH

JinA H3roToBJIEHHS KeNe306eTOHHBIX MJIMT C ABYXOCHOH NpejBapH-
TeNbHO HaNPSAXKEHHOH apMaTypol NpPOEKTHpyeTcs MOANOH-BaroHeTKa pas-
MepoM B miane 440X680 cu. B naurax (omHOBpeMeHHO (QopmylOTCA ABE
sl 2003X640 ca) B NPOROALHOM HANPaABJICHUYW YKAAZBIBAITCA C PAB-
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HetM 1raroM 2X20 mpoBOfioK AHAMETPOM 5 Ma, HATAIHBACMBIX ¢ CHJIOH
1900 k2 xaxmas (i=2 cm), B IONEPeYHOM HANPaBJIEHHH — 36 MPOBOJIOK,
HATATHBAEMLIX ¢ To# XKe cuiofi (i==3 cm). Beprukanwpuas Harpyska. OT
Beca AByX miHT 5800 K2; COGCTBEHHLI Bec nOAAOHa-BaroHeTk: — 9000 ke
(mo aHANIOrHM ¢ CYECTBYIOIMMH KOHCTPYKuHAME). Jlonyckdemas n’e(pop;
MalHs [O[JIOHA-BArOHETKH, 3aMepsieMasd 10 Pa3HOCTH OTMETOK CpelHed
H Kpailueit Touek, — 1,2 cm.

MonnoH-BdroHeTka ommpderca HA KoJjeca, cMellleHHble B OJHOM Ha-
npasaeuun K cepeaune ( §=0,3) — M. puc. 7,7, a.

1. Pacuernbie narpysku:

N, =2.20.1900= 76 000 k2,

a y .
Ny =35 1900 = 68 400 x2. ) o o Y
TloronHas BepTHKaJAbHAs . } | }
Harpyska | | 3y
9000 i -ll —_ e FX
000 j
gy:94_46= 20,45 ke/cm, iz
el 027 Ve Q= 2l 2 7 |-
= §8—09- == 8,5 Ke/cM 1=680-
Px="680 =~ = ’ mH g
5800 (0708

=== 13,26e/cn, XTI TILIT T
Py 440 /e N22

),

CyMMmapHad BepTHKa/b-
Hast Harpyska:

g, = 13,2 +8,5=21,7 xe/cm,

!

gy = 20,45 4 13,2= crtt S
= 33,65 ka/cx. &
Tlpu pacuere OGIHBKH Purc. 7.7. Pacuer WIMPOKOro moAxo-
JLOTIOJIHUTE/IHO  YUHTHIBACTCS na-paroHeTku (k mpumepy JK)

Harpyska oT BH6pup0‘BaHHﬂ a — nJiaH ¥ paspesbl, 6 — pacueTHoe ce-
6eToHHo#i cMmecH 100 ke/m2 yeHue AR Bbl‘lHCJIEHH'il’ ]x :/1 Jy, 8 — TO
(eMm. 1. 31). we, Ans Betapcrenus J o u ) . Jlunehinnie

5800 100 pasMepH B CM
680.400 10000
.= 0,0294 ka/cm?.

2. Hecymuii kapkac noaioHa-BaroHeTKH NpHHEMAaercs B suje Ganou-
HOH KJeTKH H3 LiBessiepoB Ne 22, pacmosaraeMmbiX ¢ I11aroMm, NpHMEpHO
paBHbIM 60 cm. B npoosbHOM HANpaB/eHHH Pa3MEllaloTCsl BOCEMb LIBeJ-
JIepoB, B IIOMEepeyHOM — 12; OGIIHMBKA — JIHCT TOJMWHHON 6 MM

Tlo ta6n. 1.3 mpuJoxKeHust 3 MOKHO MOACUHTATH MeOMETPHYECKHE Xa-
PAKTEPUCTHKH CEYeHMH, NMepneHAHKYIAPHLIX K ocaM x U y [Ipu cpenmeit

44 680
WMHPUHE JHCTa HA OAMH LIBe/VIEp COOTBETCTBEHHO 4~ ~=55 cM n—_ =

8 12
=56,5 cm, UHTepMONUDPYs TaCJHUHbIe 3HAUYEHUA, HAXOAHM.
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= 12.4005,5 = 48 066 cud,

J, = 8-3981,7 = 31880 cus, Jy

Fy=8-58,7 = 470 cM2, Fy =12 60,6 = 727 cu?,
r=2=8,14cn, r=8,lcm,

er=15,37cn, ey =5,29cH,

€, =05,37T+2=7,37cm, ey =15,204-3 =8,29¢n.

3. Ilns BHIMMCHEHHS TPUBELEHHBIX JXecTKocreit mo pue, 7.7,6 # 8
onpejieisieM MOMEHTHl HHEPUMH M JAPYrHe XaPaKTEPUCTHKH PacyeTHHX
noaoc (cM. mn. 100 u 101). Tlo ta6sa. 1.3 npunoxenust 3 mpu ;=62 cu

U ;=061 cu:
J i = 4090 cut, Jy=4078cus,

F,=63,9cn2, Fy =63,3 cu?,

e; =5,03cx, ! =5,07 cx.

ToncuutsiBaem J x (puc. 7.7, 8):
Sxx=63,9-5,03 4 2.0,95 (62 — 8,2) 11,6 = 1507 c#?,
1507
©~ 63,91 102,3
J; = 4090 + 63,9 (9,05 — 5,03)2 -}- 102,3 (11,6 — 9,05)2 = 5786 cut,

= 9,05¢cx,

[ToxcuuTBaeM J;, (cM. Tam xe):

Syy =63,9-5,07 +2.0,95 (61 — 8,2) 11,6 = 1485 ca®,
1485
63,34 100,3

J;, = 4078 + 63,3 (9,07 —5,07)2 4 100,3 (11,6 — 9,07)2 = 5732 cma,
4. Ilo opmynam (35) u (36) sbiumcasioress EJZP u EJS . Tlpensa-
PUTENBHO MOACUUTHIBAIOTCH KOIGOUUMEHTH (3, U 6y.

8,27,8,2\2 8,2\2 62 62 \2
=1,6-10 2= {25} ~9(-27) = ——) -
* m[{ ) 9( ) +132(440)

e) = = 9,07 cu,

460 440] 440
y4ay Uiy
— _— =0
8 540 | 100 ,161,
,2/8,2\2 8,22 61 61\2
=1,66 |25} —6[) — — —
By 680 [(eso) (680) 6s0 T %8 (680)
144 9—)3 = 0,036
- (680 o
J
EJP = Ely = 1,05E/,,

3981,7
1 — [ — —
0,161( 5786)
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B,
1—0,036 (l —

EJP = = 1,01E/,.

4005,5)
5732
Takum o6GpasoM, pacyeTHbIE JKeCTKOCTH no ¢opmyse (3) paBHHEL

6802
B,=1,05.2,1.10%.31880 — 76000 (?) = 668, 4.108 xecm?,

440\2
By =1,01-2,1.10°-48 066 — 68 400 (?) = 1006,6- 108 xacm?.

Hasi onpepenenusa nporuGa NOJANOHA-BATOHETKH MOACUUTLHIBAEM MO
dopmyne (32) xosdpdunuent ¢ npu

668,4-105 680

= . = 1,0
1006,6-108 440 03
=0 103
Vo= Jog T
i
ITo taba. 1 a;=0,0273 (ynp= 1,08 57— =1,02 ) H
1,03

ag = 0,0243 (ygp = 1,03); no taba 2
¢’ = —0,0012 (nmpu £=0,3).
1= (0,0273-1,034-0 ,0243»0,3)1—’19_%-;%324— —0,0012 = 0,0246.
o dopmyae (34)
76 000-7,37 68400.8,29 \ 6802 0,0246.21,7-4264
2( 668.4.105 1 1006,6.108 ) 8 668,4-108
=1,08cu < {yl=1,2¢cm.

6. TloTepn HanpsikeHHsi B apMaType NOJCYHTHBAIOTCA 1o (GopMmyne
(2), B KOTOPYIO NOACTABAAIOTCA COOTBETCTBYIOMME HATPY3KH M reOMeTpH-
YeCKHE XapaKTepHCTHKH CEUEHHH.

76000 1,8:108

% 470 © 2,1.108 +7,37(76000-7,37 + 0,0184-8,5.426%) X
1,8.108
T668,4.108 256 xz/cm® < [on] = 500k2/cH?,
* 68400 1,8.108
= 727 2'1 1o+ 8:29(68400-8,29 - 0,0835- 13,2-440%) X
1,8.106
1006.6.100 = 197 ve/ew? < [on] = 500 e/em?.

pu noacuere o) mpunaro§ =0
7. IlposepsieM NpHHATYIO TOJMILHHY OGWIHBKM, siuefiKa KOTOPOA HMeeT
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paamepbi 52,8-538 cu B 06lIHBKe IEHCTBYIOT CHUMAUIke HaTpske-
rus, paBuble [bopmyna (39)]

o — 7,27059 - (76 000-7,37 + 0,0184.21,7-426%) - (5,37 — 0,3) X

2,1.108
P — = 964 2
X poga.q08  2ohwelent,
3= 567‘24700 +- (68400 8,29 -1 0,0835.33, 65-440) - (5,29 — 0,3)X
2.1 10°
_ — 200 k/cM.
X 71006,6- 108 Kejck

209
[Ipn TakuX 3HAYEHMAX CKIMAWNUX HaNpsiXKeHHH nl:;@f 0,8, u no

taén. 7 k,=0,1769. dror KosddumeHT BBOAHTCA B opuyay (37), pas-

a
HO KaK # R;=0,0138 (no Tabx. 4 npu ;1'=I).
1

0,1177-0,0294 53,84
y“O,G (2,1 10% 0,6%—.0,1769.-264-53,8%)
= 0,009 cx < [yn] = 0,1 cn.

8. IlpoBepka yCTOMYHBOCTH BRINOJHSETCHA KaK W AJd y3KOH (opMbl
no cusaM Nyu Ny. B cBa3u ¢ GoJplUolt KECTKOCTbIO MOAAOHA-BArOHET-
KH H CPaBHHIeJbHO He{OMBIINIMH 3HaYeHHAMI NPOAOJAbHHX CHKHMAaOUIHX
CHJI MOKHO TPOBEPKY HE BBINOJIHATE.

3. PACYET ¢®OPMbl C IEPEMEHHOJ JXECTKOCTbIO

B dopme npumepa A (cMm. puc. 1.7) B cepenHHe nmposieTa BBEICHH!
LOMOAHHTENbLHEE NIPOLOAbHEE Ganki, Gjaarogapsi KOTOPHM MOMEHT HHep-
UMY CeueHusn yBesuunaca fo Jp=25000 cmf, niaomans — no Fp=210 cm?,
a HefiTpasbHas OCh CMECTHJAch BHH3 TaK, 4To ec=8,6 cm (e==108 cn).
TeoMeTpuyecKHe XAPAKTEPHCTHKH OCHOBHOrO ceuenus: [1=17 050 cm?,
Fi==180,9 cm?, =96 cm {cM npumep A)

Pacyernas cxema (GopMpl ¢ flepeMeHHEIM MOMEHTOM MHEPHHH MO AJIH-
He mpeacTtamfieHa ua puc §7,a. Oua coorBerctByer cxeme 4 taba 15
NpWIoKeHus H

1. [na BHMHCAEHHS KO3()(UIHEHTOB NPHBEJCHHS 0of H dg  NONCYH-

130
ThiBaeM npu g = ?86:0,35 n € =0,3 snavenns B u gy Onn Haxozarcg

mo 1a6a. 55: $1=0,3836 u By=0,768 (n0 MHTEPNONALKE).
ITo ¢popmyse (1.5)

A= : o8 1050y b
1-.0,3836(1 — —22.
( 9.6 25000)
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mo ¢dopmyae (25)

1
== 1,315.

Qg ==

1
1-0,768(1 — 7050)

25 000

2 PacueTHhle &KeCTKOCTH (GOpPMBI MOACYHTHIBAIOTCS no dopMyre (3),
B KOTOPYIO BBOJASITCA NPHBEJCHHBIE 3HaueHHs xkecTkocred (aEJy).

[pu seiurcaeHny aedopmanui

oT cuiasl N /.7, VA
=
B=1,1.2,1 108.17050 — 33 200X
610 2 c-n.fl 0=380 ce1s
X (—) == 381,5- 108 gecm?. 1610 ~meeem—ed
T
5 8)
To e, OT BePTHKAJILHON HAarpysKi > Jp
N b-l4s
ul a~380 ]
Puc 8.7 Pacuernole cxembl GopM e [=61 —————a
C TEPeMEHHOH IKeCTKOCTbIO (K 8
npumepy 3) Ao %

a — IPpH H3MeHCHHH MOMCHTAa HHEpLHWH

Ha OJAHOM YyuacTKe, 6 — TO XKe, B ce-

peAHHE H HAa KOHIe KOHCOAH, 8 — TO & G486

Xe, TOJABKO Ha KOHIe ROHcoaH JIH- g
c=1J 0380 =713

HeHHEBIE pasMepsl B CM
1=610

10 2
B=1,315 2,1 10% 17050 — 33 200 (67':9) == 458,5-106 gecm2,

3. Hedopmanun GHOpMbI MOACYHTHIBAIOTCA OTHENLHO OT cuiabl N H
BePTHKANLHOH HarpyskH. Ilo ¢opmyae (1), npunumas g=0,

0,125.33 200.9, 66102
- —0.389
y 381.5. 108 0,389 cu

To xe, npunumas N=0,
0,0121-5,64 3804

458,5~103 =0,031 M.

y =
Cymmapusiii nporu6
y = 0,389 + 0,031 = 0,42cu.
IIporn6 yMeHbIIH/ICS 1O CPABHEHHIO C BEJHYHHOH B upuMmepe A Ha

0,48 — 0,42

100 =12,5%.
0,48 %
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4 Jaa onpeneienus op NONCYMTHIBAEM HPHBEASHHYIO IJOMIazb [no
dopmyse {5.5) npuroxenus 5.

= 180914292 1) 2| i g0
Tlo dopmyse (2), npunumas p=0,
.108
Op = 3138?')2 . 2?11.(1)05 -+ 33200 9,62. —5-8—?—’—%9;3;— = 330 xz/cm?.
To ke, npunuMag N=0
sy =9,6 0,0184.3,02.3802 LA = 3,3 ke/cHd.
458,5-108 ’

CymMapHble notepu
Op = 330 + 3,3 = 333,3}62/CM2.

IMoTepu HanpsXeHHS B apMAaType YMEHHUIWIHCh DO CPABHEHHIO C Be-
JIHYHHOY B IpuMmepe A Ha

361 —333,3
el gl — 0

351 100=17,7%.

B ¢opme, paccMOTpeHHO Bblllie, JONOJIHHTENbHO § CHIHBAIOTCA Kpad-
HHE YYacTKH JDJHHOH b =46 cm (puc. 8.7,6). Ha 3Tux yyacrrax J; =
=42 000 cm?, F=342 cm? u ec=10 cm (e=12,2 cm).

5. TlockombKy 3amaHHas CXeMa He COBNAZaeT HH C OJHON H3 IpHBe-
JNeHHHX B Taba. 1.5, paaGueaeM ee ma JBe, KOTOphle DpeICTaRJACHH Ha
puc. 8.7,a u 6. Jasi nepBofi cxembl ko3¢ dunuents Pi ¥ B2 BHUHCIEHH
paHee.

S1n ke ko3(PUIHEHTH AN BTOPOH cXeMbl HaxoAATcsA no Taba. 6.5
npu § = 1—1——5— =0,4 u §=0,3. Onu pasuw By =0,0225 u By =0,0021.

6. Bpiyncenne kK03((hHIHEHTOB MPUBEACHHN NPOH3BOAUTCA 10 ¢op-
mynaM (3.5) u (4.5) npunoxenus 5.

1
gy = =1,14;
10,8 17050 12,2 17050
10,3836 [ 1— —= . =——-=) 0,022 [ 1 — —= . ———
3( 9,6 25000) 0025(1 9,6 42000)
1
" 1 0,768 1— 7950 +0,0021 {1 1—7—951) -
— ("’"25003) ’ ( 42000

3HaK nMoc nmepex TPeTbHM UYJEHOM B 3HAMERarTesie BHIPaXKEHHS g
NPHHAT B COOTBETCTBHH C YKa3aHHeM 1. 3 npujoXKeHnns 5.

JanvHehmnii pacyer BHINOJHSIETCS TaK Xe, Kak U MPH NPOCTOR cXe-
M€ M3MEHeHHsi MOMEHTA MHEPIMH N0 JJKHE, TOJAbKO Fyp NMOJCUHTHBACTCHA
no ¢gopmyae (6.5) npuaoxenus 5.

H. PACYET BOPTOB
Bopr Gopmel mas u3neauft BhicoTOl 22 ca u AauHOR 600 cm pac-
CYHTBIBAETCS IIPH Tpex crmocofaxX KpelieHHs K NOLLOHY"
a) IpH XKECTKOM KPEIIeHHH (CBapKOH);
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6) npu WapHHPHOM KDENJIEHHH C 3aNOPHLEIM YCTDORCTBOM Ha Kax-
JOM I[IapHHpeE;

B) TIpu MIaPHAPHOM KPEIVIEHUH.

Ilns mocnegHero BapuaHTa NPOBEpsIeTCH YCTOHYHBOCTE §opTa MpH
nepefaue Ha Hero CHJAB HaTAXeHHs apmatypul N=12000 xe.

Bopt npmrumaercs u3 mpe/siepa Ne 22. Paccroanue Mexny 1map-
Hupamu 75 cm. Jonyckaemeir nporu6 Gopta 0,3 ca.

PacuerHble Harpysku (yIUIOTHeHHe G€TOHA NMPOH3ROAUTCS ¢ NPHIPY3-
oM 500 xe/x?) nmo n 32;

pr=0,05k2/cM?; pp=0,0024-22 0,05 = 0,103 = 0,1 xz/cm?;

0,0024-222
p= -——2—-—}—0,05 22=1,68 kz/cM.

a) BapuaHT KecTKOro KpenieHus Gopra

1. TeoMeTpruecKre XapaKTePUCTHKH NOACYHTLIBAIOTCA AJs PacyeTHOH
nojocel unpuHoil 80 cx (ar BepTHKaJBHBIX peGep) (pHc. 9.7,a).
ITomanes ropu3oHTaNBHOrO ceyeHus1 Gopra
F=054-80+1-8=4324+8=051,2 cu2

9

Puc. 9.7. PacuerHne cxemun Goptos (k mpumepy H)

4 — IPH JKECTKOM KpenJieHuHM XK NOAJIOHY; 6 — IpH aDHUpHOM KpeIJICHHH
(¢ 3a00pHBIM YCTPOHCTBOM), 8 — NIPH WIAPHHDPHOM KpeNJieHHH, & — CeYeHHe

Gopra, upuAHMaeMoe NpH onpefelenun U, u Uy Jlunekune pasMepH B CM

CraTHuecKnii MOMEHT OTHOCHTENLHO OCH y—y
S =143,2-4,27T= 184 cmd.
PaccrosiHue 1eHTpa TAXKeCTH IO OCH y—y

x=—= 6 .
Xe 5.2 3,6 cu
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MoMenT uHepIuN CCUCHHS

1.1,88 -
12 + 8- 3,62=155,4 cmt.
2 JledopManus Ha ypOBHe Bepxa Gopra mo dopmyne (52) mpu 3Ha-
YEHHIH HarpysKn Ha paCIX_ETHyIO IMOJOCY:
p1=10,05-80=4 ke/cm,
p2==0,1.80 = 8xe/cn,

. . 224 —
= 4148 . =0,0005¢cu < [y] = 0,3 cm.

120 2,1 108.155,4

J=432-047*+

6) BapuaHT WapHUPHOro KpemicHusa Gopra (c 3amoOpHbIM YCTpOHCTBOM)

1. TeomeTpuueckie XxapaKTepHUCTHKH ceueHuii (puc. 9.7, 6)
Ilaomans no ceyennto [—I7
F=0,54-75+41,2:16=40,5+19,2=59,7 cx2.

CraTHyecKuii MOMEHT OTHOCHTEJNBHO OCH y—Y

S =40,5-8,27 =335 cmd.
PaccrosiHie UeHTpa THKECTH 10 OCH y—Y

X 59.7 5,6 cu.

MowmeHT uHepIHU ceyeHHS

,2-16%
J=40,5.2,272+ —1-2——+ 19,2.5,6=1220 cm*.

Mowmeut nrepuuy pe6pa B ceuennu [[—I7

e 4
Jo== n 51,2 cmt.
1220 9
2. TlpH OTHOLIEHHH & == gi—2:23’8 )71 -—-—23=O,409 KO3 GUIHEHTH

T U 15, Bxomsmue B dopmyay (53), maxoxsrcs no taén. 16 mpuio-
xkeHHs1 6. OHH paBHBI T1==5,26 1 12=2,25 (mo uurTepnoasuunx). ITo pop-
myJe (53) NMpH pacueTHBIX Harpy3kax.

;1 = 0,05-75 = 3,75 x2/cH,

p2=0,1 75=7,51ce/m,22
4
— (3.75.5, 5.2.95) ——20
y=3,75-5:26+7.5:2,25) — =~ 0 on0

=0,003cx < [y]=0,3cn.

B) BapuaHT WapHUPHOro KpemJeHHs

| CekTtopuanbHble xapaxrtepucTukn mBennepa Ne 22 npuEAMAlOTCA
mo Ta6a 26 npaioxkenns 6; Jog=11368 cub u Jx=7,481 cu*; no copra-
MeHTy J,=2110 cm* u Jy,==151 cmt.

CekTopuabHLIE MOMEHT HHEPIIHH OTHOCHTEJAbHO LeHTpa BpauleHusa O
(puc 9.7, 8)

Iy, = 11368+ 2110-82 4 151 20% = 206 768 cu®.
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TTo popmyde (55)
— i 600,2
B =2,1-10% 206 768 + 8-105.7,481 (:‘—) = 6524 -108 kzcmt.

2 Tlporu6 Ha ypoBHe Bepxa Gopta mo dopmyae (54) mpuv= 0,013
(no ta6a. 8)

1,68-6004
6524103

ITockosieky ceyeHHe GopTa 3ajaHO, yMenbluaeM nedOpPMalHIO ¢ MO-
MOILIBIO TOJKOCA, YCTAHABIHBAEMOro mocepeiuHe. B 3ToM caydae

y=0,013 18,8 (20 + 11) = 2,53 cm > [y] = 0,3 cu.

— 3002
B=2,1-108.206 768 - 8-10> 7,481 (?) = 4885-108 xacut

u nporu6 npu v=~0,0052 (no tabn 8)
—00052i-6~8—'309i~18 8(20+ 11)=10,09 y]=0,3
=5 4885.108  °' )=0,09ck <yl =0.3cx.

3. PaccunTeiBaeM GOpPT ¢ NOAKOCOM IOCEpedMHE IIpoJiera, KOTAa Ha

Hero [ONOJHHTEJbHO NepefaeTcsl CHJa HaTsxKeHHs apmarypsl N=
=12000 xe, npunoxennag B Touke A. B COOTBeTCTBHH ¢ yKa3aHHeM

n. 118 nepopMauus NOACYATHIBAETCA 10 Ppp, PaBHOH

P = 1,68 47,1 12000-2 = 3,57 K2/
pup= 1,0 ’ 3008 Ke/cm.

ITo dopmyae (54)

3,57-300¢
4= 00052 g5 105
4, TIpoBepka yCTOHYHBOCTH TpeGyeT BHIUHCJCHUS TIeOMETpPHYECKHX
xapaktepuctuk Uy u Uy. Ynpollias cedende lwBessiepa KO Tpex MpsMo-
VYIONBHUKOB ¢ TOMIMHON nojku ! (puc. 97,¢2), maxonguMm U,=0 (ceue-
HHE CHMMETDPHYHO OTHOCHTE/NbHO OCH x)Uy==1,94%.10,84+2.7,79 - 1,893+
+2-10,53%1,89-7,79==3460 cm®
Torna no dopmyae (57)

18,8(204 11) = 0,19cm <Jy] =0,3 cu

4885 108 (i)g
. 300
Kp == ==
erlof1sl | 3460
T B R b —2-8)—6,5-2~20
= 161 000 xe.

Kputnueckas cnna HamHOTrO Gosiblle CHJILI N, mpusoXKeHHo# k ¢op-
Me.

K. IHHAMHYECKHHA PACYET ®OPMbI

®opMa u3 npumepa A ycTaHaBJHBaeTCs Ha BHGPOIIOIIafKe C WHC-
oM koneGanufi 3000 B MHHYTY ¥ KpPenmuTcs B YeTHIpeX TOUKAaX, OTMeYeH-

HBIX Ha puc. 1.7.
1. Onpenensiem yacToTy cOGCTBEHHBIX KOJeGaHuA popMbl o (opmy-
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ae (59) I 4ero BhIYMC/IAEM Maccy no Becy $oOpMBl M 4acru Beca Ge-
TOHHOH cMmecH (cm. M. 123)
2,624 0,33-3,02 neceK?
= 0,361.10~2
" 981 36 cm?

H HAXONHM
a =2315 (no rpadHky Ha puc. 20,6) npu §=0,3.
Yacrora KosieGanui

1 2315 ‘/335510 .68 cox—!
Ton 6102 0,361.102 ~ 7 %"

Uucao koneGaunii B | mur n=06,98-60=419 KoA/MuH, 9TO 3HAYHTE]b-
HO MeHbllle Yuciaa KoneGaHui BHGPOMIOnia K,

2. Yactora cOGCTBEHHLIX KOJM€GaHHI fYefiKH OGIIMBKH, KOTOpas MpH-
HAMaeTcd 3amieMJCHHOH MO deThipeM CTOpPOHAM, ompejenasercs mo ¢op-
Myne (60). Macca moACUHTHIBaeTcsi o COGCTBEHHOMY Becy OGUWHBKH
TOMMMHOM 6 MM M HacTH Beca GeTOHHOM cMecH (cm. m. 125):

3,02
0,0047 4 0,33 —
e 119 —0.13 10— Kacex?
o 981 = ’
_2,1-108.0,6°
——— — 4,15 104 K2cM?
12“_03)2 5-10% kacm?,
a=23,56 y 14 0,605-22 - 2t = 15,7 (no Taba. 10 npu
95
=——x2].
Y1 16 )‘5

Yacrora koaebanuit

15,7 4,15.104
A= —2 —_—t e =9 =1,
952 ‘/ 0,13-10~* 8 cer
Yneno koaebauuit 8 1 mun n—=98X60=5880 xor/mun, uro mamuoro
Gosblie yncsa KoseGanui BHGPOIIOULa IKH.

IIPHJIO)KEHHE 8

NOTEPH HAMNPS)XKEHHS B APMATYPE, PACIMOJIOXEHHOH
B PA3HbIX YPOBHSX

1. @opMyasl HHCTPYKUHM AT 3HAYeHHE NOTEpb HANPSKeHHs HA
YDOBHE OCH HAaTfAIHYTO apMaTypH WJH ee DaBHOLEHCTBYIOLIEH, eciu ap-
MaTypa pacnoJaraercs B HECKOJbKO PsaoB 1o Bricore, IIpu HeoGxonu-
MOCTH BHIYHC/IHTE NOTEpH HAaNPAXKEeHHd B apMaType, PaclOJOXKEHHOH
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BBHIle HJIH HHXe PAcueTHOr0 ypDOBHA, CJAeAyeT PYKOBOACTBOBATHCA YKa-
3aHHMH, NpABSAEHHLIMK B mn, 2—7.

2. Ilotepu HanpsiXXeHHsI B apMaType, NOJIOXKEHHe KOTOPOA OTIHUHO
OT PacyeTHOrO YPOBHSI H KOTOpast HaTATABAeTCS Ha ynopsl (popMbi OGhIY-
HOTO THNA, NpeJBAPHTENLHO HaNPAXKEHHOH WAH BhIrHGaeMoii NMpH HaTHA-
EHHH apMaTyphl, MOACYHTHIBAKOTCA MO COOTBETCTBYIOMMM GOPMYynaM Sy,

€
B KOTOPHIX BTOPOH WIeH YMHOXaeTcsd Ha OTHOILIeHHe P riae e; — pac-

CTOSTHHE HelTpasIbHON IVIOCKOCTH [0 PAcCMaTpUBaeMOro YpOBHS.

3. Ilpu nHarAXeHHH apMaTtypbl Ha Kavalouluecs ynopel opMbl, gac-
THUHO pasrpyxeHHOfi OoT H3rubalolllero MOMEHTa, NOTEepPH HaNpAXKEHHS
B paccMaTpPHBaeMOM YDOBHE ClaralTcl W3 [BYX COCTaBJAAIOULUX, KOTO-
pbie ONpefeasioTCs H3 BHIPaXKeHHu#

’ ’ ei
=g —, 1.8
%, =% (1.8)
" . € N ede ei)
=] -_— — + T -_ » 2‘
w=% T F e (l e 2-8)

’ o
rae o, — nepBhHl YieH B Gopmyae (13),
”
o, — BTOPOH YJieH B ToH Xe (popMyJe.

B ¢opmMe ¢ kauaouuMHcs ynopami, NMOJHOCTBIO PasrpyKeHHOR OT
W3rnGamwirero MOMEHTa,

, , e;

=g —— .8
®n; = °n et+e ' ©-8)

p T N e+de e;
—_ — 1 — R 4.8
c,"i °n et e F é—2 ( e+ e1) (4.8)

e a;: — nepsHit uneH B popmyne (17);
6, — BTOpOH uJieR B TOH Xe popmye.

4. B dopme ¢ HefiTpaJabHOR MIOCKOCTBIO, COBMEIIEHHOM < OCbio Ha-
NPAXKEHHOH apMaTyphl, NOTEpH HANPSMKEHHA B apMaType, OTCTOAMIEH
0T HefiTpanbHOf NJOCKOCTH Ha PAcCTOSIHHH e;, ONpedeasiorcs no ¢op-
MyJae

Qy =
o,

W)z

E E
- tpate, -, (5.8)

rae B — no dopmyane (3);
N — 1o ta6a. 1.1 npuaoxenns 1.

3HaK WIIOC NPHRHMaeTcs, eI PacCMaTPHBAETCA YPuseHb HAJ HefiT-
panbHOM IVIOCKOCTHIO; 3HaK MHHYC —F HeATpannHON NAOCKOCTH, ™ M.
B c¢opme, noJHOCTBIO pasrpyxeHHoil oT u3rHGaiomlero MOMeEHTa 3a
C4eT COOTBETCTBYIOUIEFO PacloOJiOMeHHs HeATPaNbHO IIOCKOCTH, NOTe-
pu HanpaxeHHs: B JIOGOM YPOBHe onpeaensiorces no dopmyie (20).

5. Ilpn HAaTAKeHHH apMaTypHl Ha YHOPH CTanMOHADHBIX HOpM OGBIY-
HOTO THIA NOTEPH HANPSIKEHHsS B apMaType, pacno/oKeHHOA Ha paccMaTt-
PHBAEMOM YpOBHE, ONpPEAEJSIOTCH COOTBETCTBEHHO No dopmyaam (26)
uaH (28), B KOTOPHIX BTOPOH H TPETHH WIEHH YMHOMAIOTCA Ha OTHOLIe-
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e
Hie " Ecu craupoHapHas $oOpMa NpegBapuTe]bHO HanpskeHa, MO-

TEpH HaNpSKEHHdA B apMaType HOICUHTHIBAIOTCH KAaK A/ NOJBHXHOA
IpesapuTensro BanpsixenHoH ¢opmer (cM. n. 90 pHCTpyKuUHM ¥ @ 2 Ha-
CTOSAIILETO NPHIOKEHHR)

ITpu kayaromuxcs yrnopax, eciii och INapHHPOB COBMEIIEHM ¢ Heh-
TPAJbHOA NAOCKOCTBIO, MOTEPH HANPSAKEHWS B apMaType ONpenensiores
no ¢opmysnam (I 8) u (28), a ec/m OHE CMeHIGHH BBEPX Ha BENNUHHY
€1, 9TH 1I0TepH HOACUNTHIBAIOTCH 113 BHIpaxendit (6.8) u (7 8)

’ ’ e;
°ni“°n . (6.8)
" » € N e+¢e e; )
= D l — ] 7‘8
%n, °n e—eé + F  ée+e ( e—ey (7.8)

rae o, — NepBHii yaen B opmyae (29);
Ld
o, — BTOpOK uJien B Tofi Xke opmye.

6 Tlorepu HampsizKeHHS B apMaType, pachoNOXKeHHOH Bhile (HHXKe)
pacuyeTHOrO YPOBHA ¥ HaTArHBAaeMOl Ha yIOpH MINPOKOro MOAAOHA, NMOJA-
CUHTHIBAIOTCA Kak M AJIS Y3KKX PopM COOTBETCIBYIOMIEro THIA.

7 Tlpu onmpenenennn (akTHYeCKHX NOTePh HAMPsSOKEHUS B apMmarype,
KOTOpHE 3aBHCAT KakK OT KOHCTPYKUHHM (OPMH], Tak @ OT crocoGa HaTs-
JKeHHfl apMaTypbl H I0CAeN0BaTeJbHOCTH BHUIOJAHEHHA 3TOH Orepaiuni,
HYXKHO PYKOBOICTBOBAaTbCH NpIVIOKEeHHeM | «YKazaHuil MO YCHJEHHIO
CTaNbHBIX MOAJOHOB NPH H3TOTOBJNEHHM NPEABAPHTEILHO HANMPSIKEHHLIX
KesegobeToHnplx usneanfi» (Tocerpoituanar, 1959).

IPHJIOXEHHE 9

YKA3AHHSI MO BBIBOPY TUNA $OPMbI

1. Tun ¢opMbl YCTAHABJAMBAETCS] B 3aBHCHMOCTH OT BHAA M3AeMis H
CHJIbl IPEABAPHTENBHOIO HANPSKEHHSI apMaTypPhl, 2 TakkKe OGYC/IOBIHBA-~
€TC TeXHOJIOPHUECKHMH OCOGERHOCTSME NPOH3BOACTBA. I1pn Beex obcTos-
TeNbCTBaX HEOGXOAHMO NPHHHMATE KOHCTPYKILIIO, 0GecHeuMBalolIylo Ha-
MMEHBIIHI pacXoj CTaJH HA H3roToBJeHHE (GODPMBI H MIHEMAJBHYIO €€
BBHICOTY.

2. dopma OGLIYHOrO ThIa DPEKOMEHAYETCST AJIs H3jennli, apMaTypa
KOTOpaX HaTArlBaercsl CO CPABHHUTENBHO HEGOJBUIOH CHJAOMN, KOrAa nepe-
X0J K CHENHAJbHLIM KOHCTDYKHMSM HE A4eT 3aMeTHOH IKOHOMHH CTasH
WIM 5Ta SKOHOMHS He KOMIEHCHDYeTr NOIOJHHTENbHLIX 3aTpaT B CBSH3H
€ YCJOKHEHHEM KOHCTPYKIUIE caMol (opmbl

3. K npeasapuresbHO HanpsKeHHOH GOpMe nepexoxsT, xoraa popMa
OGHIYHOTO THIIA TOJYYaeTcs HeZONYCTHMO TSKeNol HIH Ha ee H3TOTOBJE-
Hue PDACXOLYETCS MHOTO CTaau [IpensapuTenbHOe HaupsKeHHE ABJAAETCH
OnHIIM M3 HauboJee OOHIHX H MacCOBBIX KOHCTPYKTHBHEIX NDHEMOB, HPH-
MEHHMBIX NPAXTHUCCKH BO BCEX caydasx.
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4. Ilpn NMpOEKTUPOBAHHH MNPEABAPHTENLHO HAUPSIKEHHOH dopmbr Hé-
0GXOAMMO CTPEMHTECI K KOHCTPYKHHH C TODH3CHTaJqbHOH mpH ¢opMo-
BaHuy pafoyelt nMoBepxHocTH noARona PopMa co caerka IpOrHyTOR NpH
dopMmoBaH paboueli NOBEPXHOCTLI) NMOAJOHA MOJKHAa NPHMEHSITBCS B
TeX CJyyasX, Korza Tpebyercsi OFpaHHUHTh HauyaibHbili BBHIIHG (GOPMEL,
HaNpHMep NPU U3rOTOBJAEHMH B Hell H3/leJiHi ¢ Pa3/lHUYHON CHJIOH HATdKe-
HHSi apMaTypH WJIH KOTZA CTepXKHH (TATH) He MOTYT GBHITh HATAHYTH C
pacueTHON cubil #3-32 HElOCTATOYHOM HX MJIOIAAM HJAH OTCYTCTBHA JOM-
Kpara TpefyeMOH MOLIHOCTH.

ITpumewanue Ilotepn HanpsAxKeHHES B apMatype H3ACIHSA TIPH
NORZI0OHE CO CNETKAa NPOTHYTOR paboueil NOBEPXHOCILIO Beerda O0JbINe,
YeM IPH FOPH30HTANLHOM 10/ 10HE

5. KoHCTpyKunyd ¢ KayaoIMMHCS yIOPaMH PauHoOHAJLHO NPHMEHSITE
TpH GOJILILOH CHJ/E HATSMKEHHs apMaTyphl H3ACAHA, NPH KOTOpoH ¢opma
o6bYHOrO THOA Hoayyaer nporul, B 1,5 pasa # 6Gojee NpeBHLIIANOLIHH
AOMYyCKaeMblil, WIH NPH HEOGXOAHMOCTH H3rOTaBAHBaTh B OAHOH (opme
u3AeNHA ¢ OGHLIYHOM H HPERBAPHTENbHO HaNPSXKEHHOW apMatypoll HiH,
HaKOHell, H3ZeJHs, OTJIHYAIOILIHeCs MO CHJIe HATSIXeHus apMaTyphl

6 B ¢opmax ¢ KayaloIEMHCS yIOpPaMi 0TepH HaNpAXKeHUd B apMma-
Type H3/eqHsd NOCTHralOT HauGOJbLINX 3HAYEHHM N0 CpaBHEHHIO ¢ (op-
MaMH APYTHX THIOB, MOSTOMY HX MOXKHO HCMOJIb30BaThb TOJILKO IpPH Ha-
JMYHH TEXHOJOTHYECKHX BO3MOXKHOCTEfl JJIs1 KOMIIeHCAlUH MOBBLILEHHBIX
MOTepb HaNpsXEHHsl B apMatype (cM. IL 25).

7 dopMa ¢ KayaOIMMICA YNOpaMH, pasrpyxesHas oT H3rnGaiole-
r0 MOMEHTa, KOTOPHIH CO3[MaeTcs CHAONl HaTAXKEHHA apMaTypH, OGLIYHO
uMeer HeGOABUION MPOTHG OT pacyeTHOH BepTHKAJbHOM Harpyskd npy AJH-
He ¢opMel 10 6—6,5 u# ITosToMy K (popMe, MOJHOCTHIO Pas3rpyKeHHOH
OT H3rHGAIOLIEr0 MOMEHTA, HYIKHO NePexoMuTh NIpH Goabluol AaHHe ¢op-
MBI M [pH 3HAYHTENbHBIX BepTHKaJbHbIX Harpyskax. Ilpm seifope BapH-
aHTa HYXKHO YYHTBHIBATh, YTO B (opMe, IONHOCTHIO pasrpyKeHHOH OT H3-
rualoulero MOMeHTa, TAMH HMeloT OO0abHIyio  IAOCHIaAb, H CyMMmapHas
npoIoJbHasA CHJa BO3PAcTaer.

8. K ¢opnvaM ¢ moaoGpaHHEIM TTOJOXKeHHeM HeATpansHOHR IOCKOCTH
PEKOMEHIYeTCd HEePEeXOAHTh BO BCEX CAyUasX, KOTAa cedueHHe M3NCIHA H
TEXHOJIOTHSL €r0 H3TOTOBJEHHS ITO3BOJISIIOT CO3[4aBaTh KOHCTPYKUMIO C
HEATPAJNBHOR [10CKOCTBIO, COBMEUIEHHOIHl C OChlO HanpsXKEeHHOH apma-
TYPH HJH HECKOJbKO CMEIeHHOH OTHOCHTEJNLHO 3TOH ocH. PopMH C mo-
JOGpAaHHBIM TOJOXEHHEM HeHTPasbHOH INIOCKOCTH SIBJSIIOTCA Haubosiee
paunuoHanbHHIMH. B apMarype H3genuil, H3roTaBJAHBaeMLHIX B TakHX Gop-
MaxX, BO3HHKAIOT MHHHMAaJbHHE NMOTEPH HANPSAXKEHHs 10 CPaBHEHHIO C
LPYTHMH THHAMH

9 B g)opme ¢ HeHATpalbHOA MIOCKOCTBIO, COBMELIEHHOH ¢ OChI0 Ha-
NpsixEHHOH apMaTypsl, OpH AAHHe A0 6—6,5 M DNpOrHG OT BEPTHKAJDL-
HOH HAarpy3KH He3HayyTeseH, T0OITOMY NIPH OTHOCUTENbHO HEGOMBIIOA IJIH-
He (OpMBI H €€ ONHPAHHH HA TOUKI, CMeU[eHHbIe K CepelluHe, BHIGOp Ba-
pHuanTa onpejensercs 6ojee IKOHOMHUYHBIM CedeHHeM, KOTOpOe MoAyYaer-
¢Sl TIPH COBMELIEHMH HEHTPaJbHOH IIOCKOCTH € OChbI0 HANpAXKEHHOA ap-
MAaTypel WM PACTIOIONKEHHH 3TOH INIOCKOCTH Bbillle OCH H2UPSKEHHON ap-
MaTyphl Ha PacCTOsHHY, O0eCneyHBalollieM NOJHYIO pasrpysKy (GopMoL
[lpu Goapmroit amHe GOpPMSI, KOrRa NPOrH6 OT BEPTHKAJBHON HArpy3kH
MOXKeT CTaThb 3aMETHHIM, NpPEATOYTeHHe JOIKHO OLITE OTHAHO BapHaH-
Ty, NPH KOTOPOM oO6ecneynBaeTcd IOJHAf pasrpyska 0T H3rubaiollero
MOMEHTa.

10. B dopme nas peGpueThix H3LeauH HeHTPANbHAS [JIOCKOCTH OGBIY-
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HO pacnosiaraercs BHIIE OCH HAampsXKeHHOR apMatypsl Ecam 3To mpeshi-
IlleHHe MMeeT HeGOMBIIYIO BeJHUHHY, XKeNaTelbHO NPUH BHIGOpe cedeHHs
CTPEMHTBCS K KOHCTPYKIHH, DasrpyKeHHOH OT H3ruGalollero MOMeHTa,
49TO MOXKET GHTb NOCTHIHYTO PAlHOHANbHBIM pa3MeHIeHHEM IIPOLOJLHLIX
6aJIoOK MO BhHICOTE.

B ¢opMme c HeliTpasbHOA NJIOCKOCTBIO, PACHOJOKEHHOR BEHIIIE OCH
HaIpsKEeHHOH apMaTypbl, BHIHG 3a cHeT pasrpyxaiouiero AeicTBHS Bep-
THKaJbHO/ HAarpPy3KH OKa3hIBaeTcsl MeHblIe, YeM npors6 ¢opmsl OGLHIYHO-
IO THOA TOH Ke XKECTKOCTH U [IPH OJMHAKOBOM PAacCTOSIHHH HEHTPajbHOH
IJIOCKOCTH OT OCH HANpPAMKEHHOH apMaTyphl.

11. B crauuonapnoii ¢opMe npu HeOGXOAMMOCTH €e Pa3rpysKu OT
H3ruGaIero MOMEHTa, CO3/aBaeMOr0 CHIOH HATAXKEHHS apMaTyphl, pe-
KOMEHAYeTC B IEPBYIO oUepenb HCHONb30BATL AOMNOMHUTENLHYIO BepTH-
KalbHYI0O HArpysky, Kak 3To omucaHo B n. 20 uHcTpyknud. Ilpu Takom
cnoco6e pasrpysKu IOTepH HampsiXeHHs B apMaTrype NOJAY4alOT MHHH-
MaJibHOe 3HaueHHe.

12. TlpepBapuTenbHEIM HaNPSXKEHHEM MOXHO TaxxKe HCKJAIOYHTb Ae-
dopmanuio craunoHapHofi ¢OPMBI B BePTHKAJLHOH IWMIOCKOCTH, HO NPH
3TOM 3aMETHO YBeJHYHBAETCH {IPOXOJBHAS CHJIA, AeficTByloilas Ha Gop-
My, TIOBLIIAIOTCA IOTEPH HANPSKEHHS B apMarype H NOHHKAeTCHA 3arac
10 YCTONRUMBOCTH KOHCTPYKIIHH.

K TakuM ke pe3y/JbTaTaM NPHUBOJIUT HCHO/Ab30BAHHE KayalOIIHXCSH
ynopoB. B ¢opMe ¢ KayalOlIMMHCA YHNOPaMH NOTEPH HanpsiKeHus B ap-
Marype eme GoJbiue. Jlus Toro 4ro6bl HX MAKCHMalbHO YMEHBLUIHTD,
HY>KHO OCH HIaPHUPOB CMECTHTh BBEPX OTHOCHTEJILHO HeATpa/ibHOH ILIO0-
CKOCTH, HACKOJIBKO 3TO BO3MOXKHO MO KOHCTPYKTHBHEIM COOODaKeHHSM

13. Cranuonaprasi ¢opMa ¢ HoA0GPaHHHIM MOJIOXKeHHeM HeHATpanb-
HOH IJIOCKOCTH, KaK M aHaJOrHYHasd MOJBHXKHAas (opMa, siBisercs Hau-
6onee addexTuBHON, U K Heli HEOGXOJHMO CTPEMHTHCSA BO BCEX CAyYasXx,
KOoTLa 3TO BO3MOXKHO.
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