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TEMA : PO3PAXYHOK CTUCHYTHUX EJIEMEHTIB

JIo CTHCHYTHX €JIeMEHTIB BITHOCATHCA KOJIOHH. CTOAKH paM. BEPXHI MOACH 1
CTOAKH 3aM1300eTOHHHX (pepM. MeperopoIKH 1 CTIHH OyAHHKIB, CTIHH MPAMOKYTHHX
pe3epByapiB 3 MOKPHTTAM. eIeMeHTH CLIBCHKOTOCIOJAPCHKHX CIOPYA Ta Oarato
IHITHX KOHCTPYKINH. Y GUIBIIOCTI BHIAIKIB CTHCHYTI €1eMEHTH CIIPHAMAIOTh BILTHB
MO3J0BKHBOI CHIH N 1 3THHAOYOro MOMEHTY M. V IIBOMY BHIAIKY TOBOPATE MPO
M03alleHTPOBO CTHCHYTHH eleMeHT. EKCUeHTPHCHTET €, = M /N, mo 3'ABIA€TECA B
IILOMY BHIIAJKY. HA3HBAaKOTh PO3PaxXyVHKOBHM. SKIIO K MOMeHT M BIACVTHIH. a i€
TITBKH CTHCKaloda cH7a V.| To JaHHH BHA CTHCKY Ha3HBA€ThCA YMOBHO IIEHTPATBHO
CTHCHVTHM e€1eMEHTOM 3 BHMNAJAKOBHM EKCIEHTPHCHTeTOM. Po3Mip BHIAIKOBOIO
SKCIEHTPHCHTETY €, NPHAMAKTE PIBHHM OLIBIIOMY 31 3Ha4eHb: 1/600 IOBKHHH
eneMeHTa 1 1/30 BHCOTH mepepi3y eIeMeHTa. ale He MeHmme 1 oM.

[Ipn po3paxyHKY CTHCHYTHX eIeMEHTIB 3'dBIA€ThCA HedesleKka BTpaTH iX
CTIHKOCTI - MpH A1l KPHTHYHOI cHIH N, Bia0yBaeThcsA IHTEHCHBHe PYHHYBaHHA
CTHCHVTOTO €IeMeHTa BiI 3POCTAHHA IIPOTHHIB. Y po3paXyHKaX 1€ ABHINE OIIIHIIOTh
3a TIOTIOMOT 00 KoedIITieHTIB @ 1.

Po3paxyHOK yMOBHO LIEHTPAIbHO CTUCHYTHX €JIEMEHTIB

VMOBHO HEHTpaTbHO CTHCHYVTHM eIeMeHTOM Ha3HBAcThCA TAaKHH. B AKOTO €
TUIBKH CTHCKarue 3ycHmat N. a M = 0. Taki eTeMeHTH Ha3HBAKOTh I¢ CTHCHYTHMH

eTeMEHTaMH 3 BHIIAIKOBHMH SKCHSHTPHCHTETAMH. Y IiTepaTypi ICHYE CHPOIICHHI

MEeTO] PO3pPaxyHKY HECy4oi 3JaTHOCTI TAaKHX e€lTeMeHTiB. Po3paxyHKOBa JOBKHHA iX
He MOBHHHA MepeBHImyBaTH (g < 20/, apMOBaHI BOHH CHMETPHYHOK apMaTypOIO

K1aciB A240C, A300C. A400C. a mepepi3 Ma€e KBaIpaTHY UH NPAMOKYTHY (hOPMH.



VMOBa MIITHOCTI 114 ITHX €1€MEHTIB Ma€ HaCTVIIHHI BHTIAL:
“NT:I?@[RbAb-i_RSC{AS +A_:' )] : ("I'l)

me N — po3paxyVHKOBA MO3TOBKHA CHIIA:

Ap — mnoma 6eTony. Ap = bh:

A's1A; —BepXHA 1 HIKHA IUTOMI1 IIEPePI3y apMaTyPH:

)] — Koe(imieHT momepeuHoro nepepisy. n =1 opua h > 2001y =09 opu hh
200mmM:

@ — Koe()1IIi€HT MO3T0BAKHBOTO BHTHHY. IO 3aTeAKHTh BLI THYUKOCTI €1eMeHTa

A=ly/h:

R (4 +A4)
P=gy+2p, —gp )0
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OpH OBOMY @ = @ R; — PO3PAaXyHKOBHH OIp apMaTypH CTHCKY.

3HaueHHA Koe(Ii€eHTIB @; 1 () HaBeJeH1 B Tabm.4.1.

Tadoauna 4.1 — 3HaveHHs KoeQimieHTIB @ 1 @ 3a0eKHO Bix 4 i

BinHOmMennss N, /N

I'HyUKICT 3HauUSHHA @ I 3HaYeHHA @; ATA
b
3= I N/N=0 0.5 1.0 Ni/N=0 0.5 1.0

6 0.93 0.92 0,92 0,93/0,92 | 0,92/0,92 | 0,92/0,92
8 0.9 0.91 0,90 0,92/0,91 | 0.91/0.91 | 0,91/0.90
10 0,91 0.90 0.89 0,91/0,91 | 0,91/0,90 | 0,90/0,89
14 0.89 0.85 0.81 0.89/0,87 | 0.87/0,83 | 0,86/0,80
16 0.86 0.80 0,74 0.87/0,84 | 0.84/0,79 | 0.82/0.7
18 0.83 0.73 0,63 0,84/0,80 | 0.80/0,72 | 0,77/0,66
20 0,80 0.65 0,55 0,81/0,75 | 0,75/0,65 | 0,70/0,58

V  tabdmum

MPHHAHATL

Taki

mo3HaueHHA: N

MOBHE PO3PaXyHKOBE

HaBaHTa:kKeHHA. N; — HaBaHTakKeHHA TpHBaToi mii: /p — pO3paxyHKOBa JTOB:KHHA
KOTOHH: IPHIAMAIOTh 1714 301pHHX KOHCTPYKUIH /p = A, 114 MOHOMITHHX /p = 0.7H. 1e
H — BucoTa moBepxXy. VYV UHCETBHHKY HaBeIeH1 3HAa4eHHA ;. AKIIO ILI0Ia
OPOMIKHHX CTEP:KHIB MUK KpafHIMH pAgaMH A; < (4; + A5)/3. a B 3HAMEHHHKY.

AKIMO As; = (A;+A')/3. ne A;) — w1oma BHYTPIUIHIX IPOMUKHHX CTEPIKHIB.



[locmigoBHICTE pO3paxyHEEY apMaTypH IPH 33aJaHHX HapaMeTpax mepepisy b 1
h monmarac B HacTymHoMy. CmowaTKy 3amal0oTh 3HATEHHA 4 = @ = 1, moTiM

BH3HaTaw0Th (A; + A.'):

N
= R4y w3
A+4=22 '

5C

Ilicna mporo BH3HA9arOTE 3a dopamymol (4.2) sHaYeHHT @ 3 YVpaxXVBaHHAM

napaMeTpie ¢ 1 ¢ mo tabm4.l. IloriM npH oTpHMaHOMY 3HA9eHH1 (0. BEEe He
pieHOMY |, yToUHIOETRCHE cyMapHa mioma 4; 1.4 3a mien IWIomero no COpTaMeHTy
MIOHPalTk KOHEPETHY apMaTypy 1 pOSNOOUIAIOTE mo mnepepisy. lled metonm
PO3PAXVHEY HAZHBACTECA METOIOM MOCTLIOBHHX HAOTHKCHE.
[Ipe BHpimeHH1 337371 00 OJHOYACHOMY MIOOP! IUIOIN OETOHY H apMaTypH
NpH 3aJaHOMY HABAHTAXEHH! NPHAMAKOTeE # = @ = | 1 J0JaTKOBO 3aTal0Th
koedimient apmvBapua y — (.01, Buxopucrosviowm dopmymy (4.1). momma
OISPEATH ILUTONTY Mepepi3y DeToHY
_ N
B — n .
n@(Ry + Uk, )

(4.4)

[[a nmnoma cIVAHTE II4 BH3HAYCHHA posMipie mepepizv b 1 h. Posmipm
npEAMAaTE JIEHEMHE J0 a. [Ticns pporo BH3Ha9AaKTE IUIOIDY apMaTvpPH 3a
BHINEHABEICHOK MeTOOHEOK. MaKCHMATEHHA BiICOTOK AapMVEAaHHA KOJIOH He

MOBHHEH MepeBHITYEBATH 3%

Po3paxyHoOK nmo3aneHTPoOBO CTUCHYTHX eJIeMEHTIiB

Ilpr HasBHOCTI po3paxyHKOBHX 3HadeHE M H N MeTomOHKa poO3IpaxyHKY
CTHCHYTHX €JIeMEHTIE 3MIHIOETECA. JATSEKHO ELI POIMIPIE SECUSHTPHCHTETY
NPHEIAJAHHT mo3XoB&HB0i cHIH N (¢ = M/N) pospizHAIOTE JBa XapaKTepHHX
BHIIAJKH pPVHHVBAHHA [I03alleHTPOBO CTHCHVTHX €IeMEHTIB. |IpH BelHEHX
EKCHEHTPHCHTeTaX (BHOAZOK 1) pvHHVEAHHA MOYHHAETBECA 3 PO3TATHYTOI 30HH
ememeHTa (puc.4.1. a). 3'9BIAFOTECA TPUNHHEH B PO3TATHVTIH 30H1 1 IPH NOJANBITIOMY
30UIBIIeHH1 HABAHTAKEHHA B PO3ITATHVTIH apMaTypl HaOpy:EeHHA JOCATAIOTE MEkl
MIHHHOCTL, MMCTS YOro pPVAHVETRCA CTHCHVTA 30Ha OeTtoHy. [IpH omeoMy

JOTPHMYETECA YMOBaA & = &y



[IpE MamHX eKCOEHTPHCHTETAX (BHNAZOK ) CTHCKAKYA CHIA ZHAXOIHTHECA
HeJaIeKO Bl NeHIPY EBarH Iepepisy, OUIsIIa WacTHHA Mepepisy CTHCHYTA.
PyiinyeanHa eleMeHTa HACTAE BHACAIOK BHUEDPIAHHA HECYI0i 3TaTHOCTI CTHCHYTOL
30HH OeTOHY 1 CTHCHYTOI apMarypH. PosTarmyra apMarypa 4. B UpOMY BHOAZKY
HEJOBAHTAXEHA 1 MOXe OVTH abo po3TArHyTa. abo ctHcHYTa (pHc.4.1, 6).

[I[pp pyvHAHVBAHHI e€IeMEHTIE V BHOAOKY | HAOPVACHHA B pPO3TATHVTIH
apMaTypl A; ODpHIAMaOTe pIBHEMHE K. a mpH pyHEHVBaHHI mo BHOoamy 2 o; < R. . a
AKIIO B I1H apMaTypi CTHCK. TO : = K.

30BHINHIA MOMEHT E 000X BHIAIKaX NpHiIMaTe piEHEM M = Ne, ge e —
BIACTaHb BiA N o0 po3TArHyTOl (HAHOILTEIT BIOOATEHOI) apMaTyYPH.

MinH1CTE eTeMeHTa BH3HAYAIOTE 3 MOPIBHAHHS 30BHINIHBOTO 1 BHVTPIIIHBOTO

ITHHATBHHX MOMEHTIE MIOJ0 UeHTPY BarH PO3TATHYTOI apMaTypH A,

Ne < Rybx(hy —0.5x)+ R, Al (hy —a'). (4.5)
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BHCOTY cTHCHYTOI 30HH X BH3HA9YalTh 3 YMOBH PIBHOBarf BCIX MO3I0BKHIX
CHI Ha BICh V-i€:
IIITA BHIAIKY 1
N = Rpbx + RseA's— ReAs, (4.6)
IIITA BHIIAIKY 2
N = Rpbx + ReeA's — 0:A;. (4.7)
3HaUeHHA 0; vV Gopmymi (4.7) BH3HATAIOTE 33 3AICKHICTIO
o, =| ———-1|R,. (4.8)
R
DopMmynoro (4.8) MoKHA KOPHCTYBAaTHCA, AKIMO KIac GETOHY PO3PaxXyHKOBOTO
eremenTa B30 i Menme. a xkmac apMatypa A240C, A300C. A400C. Jaa punagky 2

BHCOTY CTHC H}'TOIII 30HH X 3HAX0JATH METOIOM MOCTiTOBHHX HaOIHAEHb, 3aJal0TH Ha

nepmonmy erami ¢ = 0.75. ITotim 3 (4.7) BH3HAuUarTh x. o0umcaHBmH 3a (4.8)
BEITHIHHY Oy
'
_N-R 4404,
Ryb

(4.9)

HacTynHHEM HaOTHKeHHAM YTOUHIOETHCA < 1 0;.
J1717 n03aUeHTPOBO CTHCHYTHX €IeMeHTIB BaXK/IHBO BPAaXOBYBAaTH IHYYKICTh
eTeMeHTa, IO BH3HAYA€ThCA 33 JOMOMOT0I0 KoediieHTa /).
e=en+05h—a. 4.10)

TTapaneTp 1 HOPMH PeKOMEHIVIOTh BH3HAYATH 3a (QOPMYIOI0

N - (4.11)
N

or

3HauYeHHA KPHTHIHOI CHIH N, 3HaX0IATh 3a (OPMYION0

i A
0.11 '
——+0.1 |+ ad; |. (4.12)
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e /g — pO3pPaxXyHKOBA JOB/KHHA elIeMeHTa:
I; — MOMEHT iHepIii 0eTOHHOTO Mepepi3y:
@ =1+ M, /_M : M; — TpHBaJa CKJIaJ0Ba 3arajJlbHOTO MOMeHTY M: [ =

| o1nd Ba:kKKHX GETOHIB:

S, =ep/h :ame He MeHIIE &, . =0.5 _0_01% —0.01Ry: Rp y MIIa:

Tp €

P, = 1+12 — TUIBKH 1714 MONePEIHBO HATIPYKeHHX eIEeMeHTIB;

Rb h
al;, — IpHBeOCHHUI MOMEHT IHepIIi apMaTypH. Mo OO0YHCIHETHCA MIOI0

IIEHTPY Bard 0eTOHHOTO Hepepisy.



