9) KOJIOHHbI OJHOST@KHBLIX M MHOTOSTKHBIX 3/jaHHil. IlomepeyHoe ceyeHMe W HasHaueHHe pasMepoB. CHMMeTpUYHOe U
HeCMMMeTPHYHOE apMUPOBaHHe. Y4eT rU6KOCTH 3JIeMEHTOB.

K 1neHTpabHO-CXaThIM 3JIEMEHTAM YCJIOBHO OTHOCSIT: IPOMEXYTOYHbIe KOJIOHHBI B 3[JaHUSIX U COOPY)KEHUSIX; BepXHHe nosica dpepm,
3arpy’KeHHbIX II0 y3JlaM; BOCXOJsIIHME PAcKoCbl U CTOWKM (epMEeHHOH pelleTKH, a TaKXKe HEKOTOpble ApYrue KOHCTPYKTHUBHbIE
3JIeMeHThL. B ZleficTBUTE/IbHOCTH, U3-32 HECOBEPIIEHCTBA reOMETPUYECKUX GOPM 3/1IeMEHTOB KOHCTPYKLMH, OTKJIOHEHUSI UX PeabHbIX
pasMepoB OT Ha3HA4aeMbIX 10 IPOEKTY, HEOJHOPOAHOCTH GETOHA U APYTUX NPUYMH O6BIYHO LIEHTPaJIbHOE CKAaTHE B YUCTOM BHJIE He
HabJII0/1aeTCs, a TPOMCXOUT BHELIEHTPEHHOE CXKaTHe C TaK Ha3bIBaeMbIMU CJIy4YalHbIMHU 3KCLIEHTPUCUTETAMHU.

[To dopme nonepevyHOro ceyeHHUs CKaThble 3JeMEHThI CO CJIy4alHBIM 3KCIEHTPUCUTETOM BBINMOJHAIOT Yallle BCEro KBaJpaTHBIMH HJIN
PAMOYTOJIbHBIMY, peKe KpYIJbIMH, MHOTOTPaHHBIMH, /[BYTAaBPOBBIMH. PasMepbl INONepeyHOro cedyeHHs KOJIOHH OMNpeJesaioT
pacdeToM. B nesix cTanjapTH3anyy onaay6KU M apMaTyPHBIX KapKacoB pasMepbl MPSAMOYTO/IbHBIX KOJIOHH Ha3Ha4YaloT KpaTHBIMU 50
MM, NpeAnodTHTesbHee KpaTHbIMM 100 Mm. YToGBI 0GecmeduThb Xopollee KayeCTBO OETOHMPOBAHHS, MOHOJHUTHBbIE KOJIOHHBI C
MoNepeYHbIMHU pa3MepaMy MeHee 250 MM He peKOMeH/yeTcs IIPUMEHSATh. B yC/I0BUAX BHELIEHTPEHHOTO CXKAaTHUs HAXOAATCA KOJOHHBI
O/IHO3TAXXHBIX NPOU3BOACTBEHHBIX 3/aHUH, 3arpyKeHHble JAaBJeHHeM OT KPaHOB, BepXHMe Mosica 6e3pacKOCHBIX (epM, CTeHbI
NPSIMOYTOJIbHBIX B IJIaHe MOJ3€MHBIX Pe3epByapoB, BOCIPUHUMAIOIMe GOKOBOE JaBJeHHEe TPYHTA WM KUAKOCTH M BePTHKaJbHOE
JlaBJIeHHe OT MOKPBITHS. B HUX IeHcTBYIOT CxuMaroliye cuibl N ¥ usrubarouiyie MOMeHTb! M nonepeyHble CUbI Q.

PaccTosiHMe Mex/y HanpaB/eHHEM CKUMAIIEH CHJIbl U NPOJOJBHON OChI0 3JIEMEHTA €9 Ha3bIBAeTCsl IKCLEHTPUCUTETOM. B 061iem
cjly4ae B JIIO60OM MeCTe 3JIeMeHTa CTaTUYECKU ONPe/ieIMMbIX KOHCTPYKLMI 3HaYeHHEe 3KCLEeHTPUCUTETA ONPE/ESIOT 10 BIPAXKEHUIO

gg = MIN 4 g4 4.1

e o o
rae a— C/Iy9aruHbIU 3KCUEHTPUCUTET.
[lflﬂ 3JIEMEHTOB CTAaTUY€CKH Heollpege/IMMbIX KOHCprKL{l/lﬁ NPUHHUMAKT

ey = MI/N, Ho He meHes g,, 42)

1
ITo HOpMaM CJIy‘{aﬁHbIe SKCLEHTPUCUTEThI €a CjeAyeT NPUHHMATb pPaBHbBIMH 6OJIbU.IeMy H3 cjIeAyroLHnux 3HAYEHUH: . /30 BbICOTbI

ceyeHUs 3JIEMEHTa; Heoo JUIMHBI 3jleMeHTa (MJIM ee 4acTH MeX/y MeCTaMH, 3aKpeIUIeHHbIMU OT IONepevyHbIX NepeMelleHuit). B
COOPHBIX KOHCTPYKLHUAX CJeAyeT YYUTbIBATh BO3MOXKHOCTb 0Opa30BaHHUs C/Iy4yalHOTO 3KCLEHTPUCUTETA BCJIEeACTBHE CMelleHUs
3JIEMEHTOB Ha ONOPax M3-3a HeTOUHOCTH MOHTAXa; IPU OTCYTCTBUHU OINBITHBIX JaHHBIX 3HaUeHHe 3TOr0 SKCLeHTPUCUTEeTa IPUHUMAIOT
He MeHee 10 MM.
BHelleHTpeHHO CXaTble 3JIeMEHThl 11eJ1eCO06Pa3HO BBINOJHATh C Pa3BUTBIMU IOINEPeYHbIMU CeYeHUSIMU B IJIOCKOCTH JeHCTBUS
MOMeHTa.
[l cKaThIX 371IeMEHTOB IPUMEHSIOT 6eTOH KJIAacCOB 110 MPOYHOCTH HA CXKaTHe He HMKe B15, A CUJIbHO 3arpy:KeHHBIX — He HIDKe
B25.
HacblieHre nonepe4yHoro cedeHrsl MPOAOJIbHOM apMaTypoH 3JIeMEHTOB, CKAThIX CO CAy4YaHHBIMH 3KCLEHTPHUCUTETaMH, OLEHUBAIOT
K03pPHULUEHTOM [l MM NPOLEHTOM apMupoBaHMsA (-3HayeHHs B 100 pas 6ouiblue). B mpakTHKe A/ CKaTbIX CTep>KHEH OOBIYHO
MPUHUMAIOT apMUpoBaHUe He 6oJiee 3%.
Eciu muomazy ceyeHus apMartypel S US' OJMHAKOBBI, apMHpPOBaHMe Ha3bIBAIOT CHMMETPHYHBIM; OHO INpeANOYTHTE/bHee, 4eM
HeCUMMeTPHUYHOe apMHUPOBaHHe.
CoelMHATD NPOJI0JIbHbIE CTEPXKHU I10 JI/IMHE 3J1eMeHTa He peKOMeH/yeTCsl.
PaGoune cTep>kHM B IONEPEYHOM CeYEHHM KOJIOHHBI pa3MellaloT BO3MOXKHO OJIMXKe K IOBEPXHOCTH 3JIeMEHTa C COOJII0JeHueM
MHHHUMAaJIbHOH TOJIIMHBI 3aIMTHOIO CJI0s 11, KOTOpasi 10 HOpMaM Jl0/DKHA ObITh He MeHee JjuaMeTpa CTep>KHel apMaTyphbl U He MeHee
20 cm.
KosioHHb!I ceyeHueM 0 400X400 MM MOXXHO apMUPOBATh YeTbIPbMS NMPOJOJbHBIMU CTEPXKHSAMHU, UTO COOTBETCTBYeT HaUbOJIbLIEMY
JIOIIyCTUMOMY PacCTOSIHUIO MeX/y CTePXKHAMU paboyel apMaTyphbl.
[TonepeyHble CTEPXKHU CTaBAT 0e3 pacyeTa, HO C CObJII0JeHeM TpeGoBaHUM HOPM. PaccTosiHMe MeXAy HUMU S JODKHO ObITh MpHU
CBapHBIX Kapkacax He 6osiee 20d, mpu BsizaHbIXx— 15d, HO He Gosiee 500 MM (3ech d — HaMMEHBUINH AUAMETP NMPOJIOJIbHBIX CKATBIX
cTepXHeHN). PacCTOAHUSA S OKPYTJIAIOT 0 pa3MepoB, KpaTHBIX 50 MM.
[I10cKkKe cBapHble KapKachl 00beJUHAIOT B MPOCTPAaHCTBEHHbIE C NMOMOIIbIO MOMEPEYHbIX CTEP)KHEH, NpHBapUBaeMbIX KOHTAaKTHON
TOYEYHOH CBApKOW K YIJIOBBIM NPOJOJIBHBIM CTEPXKHAM IJIOCKUX KapkacoB. Ec/iM B cBapHBIX KapKacax y 6GOJIbIIMX IpaHed ce4eHHUs
3JleMeHTa pa3MelleHbl MPOMEXYTOUHble CTEPXKHH, TO 3TH CTEPXKHHU (TpHUHaAJIeXKalle MTPOTHBOMOJIOXKHBIM KapKacaM) COeJUHSIOT
MeXJy CO00H JONOJHHUTENbHBIMU IINWJIBKAMY, YCTaHAaBJWBAaeMbIMH IO JJIMHE 3JIeMEHTA C IIaroM, paBHbIM LIAry IONepeyHbIX
CTep)KHeH MJIOCKUX KapKacoB.
B Bsi3aHbIX KapKacax Npo/0JbHble CTEPXKHHU YKPEIUIAIOT XOMYTaMU Ha Ieperu6ax XoMyToOB 10 KpallHel Mepe yepe3 OAUH, IpU LIUPUHE
rpaHu He 6osiee 400 MM U 4uc/le NPOJOJIbHBIX CTEPXKHEH y 3TOM rpaHd He GoJsiee yeTbIpeX JOMYyCKaeTCsl 0XBAaT BCeX MPOJOJIBHBIX
CTep>XKHel OJHUM XOMYTOM.
[IpesBapuTebHOE HaNpsDKEHUE NMPUMEHSIOT /Jis BHELIEHTPEHHO CKATbIX 3JIEMEHTOB € GOJIBIIMMHU 3KCLEHTPUCUTETAaMU CKUMaloIei
CHJIBI, KOT/la U3rHbalolyie MOMeHTb] 3HAUMUTe/IbHbI U BbI3bIBAIOT PACTSKEHHEe YACTH CeYeHHUs], a TakoKe JIJIsl 3JIeMeHTOB OYeHb OGOJIbIIOH
ru6KocTH. [loBbILIEHNEe TPEIUMHOCTOHKOCTH U )KECTKOCTH 3J1eMeHTa NOCPeCTBOM IPeiBaPUTENbHOIO HAPS>)KEHHS M0JIE3HO B IIEPBOM
c/ly4ae /ISl KCIIyaTaljMOHHOTO NIepro/ia, BO BTOPOM — JUJIS IepH0/ja U3TOTOBJIEHHS, TPAHCIIOPTUPOBAHUSA U MOHTaXa.
[IprMeHATh OYeHb TMOKHE LIeHTPaJbHO-CXKAaThle 3JIEMEHTh! HePaLMOHAIbHO, NOCKOJIbKY HeCyllast CHOCOGHOCTb UX CUJIbHO CHHXKAeTCs
BCJIeJICTBHE 6OJIbIION JedopMaTHBHOCTH. Bo Bcex ciyyasx a/leMeHTBI U3 TsKeJIOro 6eToHa M GeTOHAa Ha MOPHCTBHIX 3aMOJTHUTEJAX
JI0JDKHBI IMETb THOKOCTb B JIIO60M HalpaBJeHUH

A==,/ € 200 (4.3)a KOJIOHHBI 3TaHUH A=lhii<120 (4.4)
JKCIIepUMEHThI IT0Ka3ald, YTO CONPOTHUBJEHHE KOPOTKHUX LEeHTPAJbHO-CKATBIX 3JIeMEHTOB BHEIIHEMY YCHUJIMIO CJaraeTcsl U3
CONPOTHUBJIEHUS] GETOHA U NMPOJ0JIbHON apMaTyphbl. [Ipy 3TOM 06BIYHO GETOH JOCTHUIAeT CBOEro Npefesa NPOYHOCTH, a apMaTypa —
npeziesia TeKy4eCTH; 3TO 06YCJIOBIEHO JJOCTATOUYHO GOJIbIIMMHU HEYNPYTUMH JlepopMalUsIMU CUJIBHO HANPsKeHHOTo 6eTOHA.
Ha Hecymyio cnocoGHOCTb AJHMHHBIX (THOKHX) CXKaTbIX Kese306eTOHHBIX 3JIEMEHTOB 3aMeTHOe BJIMSHHE OKa3bIBalOT CJydyalHble
3KCLEHTPUCUTETDI, SIBJIeHHE IPOJ0IbHOT0 U3TK6a, I/INTeIbHOE BO3/IeHiCTBHE Harpy3KH.
[To HopMaM ci1yyalHble 3KCIEHTPUCUTETHI €a JO/DKHBI MPUHUMATLCS PAaBHBIMU 0OJIbIIEMY U3 CAeAYIOIMX 3HaYeHUH: 1/30 BBICOTHI
ceyeHUs 3jeMeHTa, 1-600 A/IMHBI 3/1eMeHTbl (MJIM €e 4acTH MeXAy MeCTaMHM, 3aKpelUIeHHbIMU OT IONepevyHbIX NepeMelleHuit). B
COOPHBIX KOHCTPYKLMSX CJIeJyeT yYUThIBAaTb BO3MOXXHOCTb OGpa3s0OBaHMs CJIYyYailHOTO 3KCLEHTPUCHTETA BCJIEJCTBHE CMEIeHUs
3/IeMEHTOB Ha OMNOpax H3-3a HETOYHOCTEH MOHTaXKa; HNPU OTCYTCTBUM OIBITHBIX JAHHbIX 3HaueHUEe 3TOro 3KCLEHTPHUCHUTETA
IpUHHUMaeTcs He MeHee 1 cM.
HekoTopble 3/1eMeHTBI IPSIMOYTOJIBHOTO CEYEHHs], @ UMEHHO C CHMMETPHYHBIM apMUPOBAaHHUEM CTEPXKHAMM U3 CTaJM KjaccoB A-1, A-

11, A-111 npu lo<<20h U 3KCLEHTPUCUTETE eo=ea <5 h/30 B IIPAKTHKE JONYCKAETCS PaCCYUTHIBATD MO HECYILEH CIOCOGHOCTH
(TpesieIbHOE COCTOSTHUE NEPBOM TPYIIIBI) KaK IEeHTPaJIbHO-CKATbIE, UCXO/S U3 YCI0BUS



N <19 [R, A+ R, (4, + 4)] av.2)

3znecb N — nmpoziosibHOE CXKMMalolliee YCUJIMe, BBIYMCIEHHOE TIPU pacyeTHbIX Harpy3Kax; A=hb _ IIomab cedyeHus seMenTa; Jlu b
— BbICOTA U ILIKMPHHA Ce‘IeHHﬂ;n.—KOB(b(i)HLU/IeHT yCcJI0BUH pa6oTewl, paBHbI 0,9 mpu h<200 vy 1 npu h>200 yy; p —
K03QPULMEHT, YYUTHIBAIOIMI [UIMTEJBbHOCTb 3arpy)XeHus, TMOKOCTb M XapaKTep apMHUPOBAaHHUs 3JIEMEHTA, BBIYMC/ISEMBIH IO
3aBUCHMOCTH

Q= +2(®,— @) R, (A +A)/R, A, (1V.3)

HO NPUHUMAaEeMbIN He 60Jiee @ r; TPUYEM 3HAYEHHUS @b U ( r HAXOAST MO TAGJI.

Hecyiiylo crnocoGHOCTb CKAaTOro 3JieMeHTa CO CJAyYaWHbIMH SKCLEHTPUCHUTETAMHU HpPHU BCEX HM3BECTHBIX JAHHBIX O pa3Mepax
[IOTIEPEYHOTO CeYeHUsI 3JIEMEHTA, apMUPOBAHHs1, MaTepUaslax U Harpy3Ke npoBepsiioT no popmysie (1V.2)

Ecyin npeABapuTeIbHO NPUHATHI Pa3Mephl MONEPEYHOro ce4eHUs1 U He06X0ANMO HAaWTH JIMLIb IJIOIAAb Ce4eHUs apMaTyphl, ClefyeT
BOCII0JIb30BaThCsA BbIpaxeHueM (1V.2), u3 koToporo nckoMas IJIOIaAb CeYeHUs apMaTyPhl

(454 4;) =NmgR . — AR R, w.s)

rae (¢ — yCTaHaBJIMBaeTCd METOJAOM I10C/ief0BaTeJIbHOTO HpH6JH/[)KeHI/[H Honepe‘mble pa3Mepbl LEHTPAJIbHO-CXKAaTOT'0 3JIEMEHTA U
miomaab Ce4eHuda apMaTypbl IpHU BaﬂaHHbIX Harpyske, pacquHon AJIMHE U MaTepuajiaX onpenesdrT, NepBOHA4Ya/JIbHO 3a[aBasiChb

3HAYeHUAMHU P=n= l' ‘9+A '_'HA 0 O1A. U3 ycnoBusa (1V.2) BEIMUCAAIOT A= N/"g (Rp + pRy) (Iv.5)

W Ha3HA4alT pa3Mephbl IONEPEYHOro ce4eHusd 3JIeMEHTa C y4€eTOM HUX yHH(l)I/IKaLU/IPI. 3aTeM BBIYUC/SIOT OTHOIIEHHE Lo/h 14 no,u614pa}0T

’
(A"+A s ) C1oco60M, yKa3aHHbIM BhILIE.

- -
EC/IM OKa)KeTCsl, 4TO NPOLEHT apMUPOBAHUS PACCYNTAHHOTO PEdeHWs He yOBJIETBOpseT yciosuio Hmin % _~—<-H % S Mmax: g,

AA,
(3%), To monepedHble pa3Mepbl IJTeMEHTA CIeAyeT U3MEHUTb U NMMOBTOPHO BBIYUC/IUTL 3HAYEHHUS @, ( 3+ 8 ) CeyeHue MOXHO

p=1.2"%

CYUTATh NOJ06PAHHBIM YOBJIETBOPUTEJIBHO, €CJIN

Zl]]ﬂ NPpAMOYTOJIBHOTO Ce4YeHHUdA

Ape=br; Npy=Rybr; 2,=h—03r. , .

C y4eTOM 3THX BhIpaXKeHUH GopMyJia /ISl pacueTa 0 Hecylleld CIoCOGHOCTH MPUHUMAET BU/,
Ne < R, bx (h)—0,5) + R_4, (1 ~d'),
ree ¢ ==ggn -+ h/2—a, (425)

BbICOTY CkaTOM 30HBI ONPe/ie 0T U3 CJeAyIOIUX YPaBHEHUH:
pu E=x/h, €Ep

N=Rbx+R A —RA; .0

npu E=x/h, > Ep

N = Ry bx + Rye Ag — 03 Ao, (4.27)

l'IpOBepKa Hecymeu CIOCOGHOCTH. an IpoBepkKe HECy].LleI/l CIOCOGHOCTH 3JIEMEHTAQ, KorJa BCe JaHHble O HEM HU3BECTHBI, U3 d)OpMyJIbI

(4.26) B npe10JI0XKEHUH YCIOBHUS g_' x/h°<gk BBIYMCJISIOT BBICOTY CKAaTOM 30HbI

X = {N '—RécA,g + Rq As]/(R b] (4— 28)

3aTeM OMNpeJessIoT Ex no ¢opmyJe. [IpoBepsroT ycioBue xég’?ho U, ecIM OHO COOJIIOJIEHO, TO NpU HaWJeHHOM 3HAaYeHHH X
IPOBEPSIIOT HECYIYI0 CIOCOGHOCTD 3jeMeHTa o dopmysie (4.25). HecoboeHue ycioBust g=x}hﬂggk yKasbIBaeT Ha TO, YTO X
He06X0/IMMO OIpesieIsITh TP YCJI0OBUU §=£/h°>§R 1o popmy.e (4.27).

[Ipu ucnosb30BaHUU GETOHOB KJAaccoB He Bbille B30 v HeHanmpsiraeMo# apMaTyphl kiaaccoB A-l, A-11, A-1II npu x>§Rh° 3HayeHHe

G5, c/leflyeT NOJCTaBUTh B ypaBHeHUe (4.27), 0OTKyZAa BBIYUCIUTD X. BeIuKC/IeHHOE 3HaYeHUE X CJIeAyeT IPUMEeHUTD B popmyiie (4.25)
JUIsl IPOBEPKH Hecyllel CIoCOGHOCTH 3JIEMeHTa.

[pu I)E 9 ¥ npu WUCnNoO/b30BaHMM 6EeTOHOB Kaacca Belie B30 u apMaTyphl kiaacca A-IV W Bbllle 3HaYeHHe Ts, ciaenyeTt
HOJICTaBUTb B paBeHCTBO (4.27) U BBIUUC/IUTD X. 3aTeM JiJIsl IPOBEPKH Hecyllel CIOCOGHOCTH 3/1eMeHTa BOCIO0/Ib30BaThcs GOPMYJIOH
(4.25).

A, n A N, b, buh

[lon6op apMatypel. [Ipu mojGope IIOMAAN CeYeHUs] apMaTyphI (3HaveHus

pacdeTHble GOPMYJIBI TPE0OPaA3yIOTCS CIeAYOMHUM 06pa3oM.

E=x/ho=<

OTHOCHTeJIbHasA BbICOTA CXKaTOM 30HBI NP y4yeTe TOJbKO OJAHON apMaTyphl MpeBblllaeT FPaHWYHOE 3HaYeHHe . yunrnias sto
3HayeHHe BbICOThI CKATOH 30HbI U OTBevatwlee eMy Fm us Tabu. 3.1, Ha ocHoBaHMM GopMy (4.25) U (4.26) noJyyatoT:

4, = (Ne— o, R, 0R2)/(R,, 2), A = @R, bhy— N)R + AR IR

CYHUTAKOTCA I/I3B8CTHBIMI/I)

- r
YcnoBue Er O4eBU/IHO, YTO KOrZla apMaTypa § B ce4eHMH 3JieMeHTa TpebyeTcs MO pacyeTy TOrja, Korja

(4.29) (4.30)

[lnowanb ceuenus apMaTypbl & JOJIDKHa ObITb HE MEHbIIIe MUHMUMaJIbHOH.
¢

[Ipu 3alaHHOM CeYyeHHH apMaTyphl * * ¢ Ha OCHOBAaHUU $opMyJibl (4.25) COCTABAAIOT ypaBHEHHE

% (hy—0,5%) = [Ne—R A, (n,—a PUTLE (431)

E==x/hy

B npaBo# 4yacTH 3TOro paBeHCTBa BCe BeJIMIMHBI U3BECTHBI. am-—-'-g ( lm0*5§) *rge 0 onpeessioT

= [Ne—R 4, (1) — o) /R, thi;

(4.32)



COOTBETCTBEHHO 3HadeHMIo %m MOXHO — OmNpeseHTDb Eus ma6n 31 wm ke BhumomT ero  mo BBbIP)KEHHIO
B 1~V 1 —2/0, (433)

Umes TaKUM o6pasom X== Ehn, u3
A.s = (ERb bho - N)}Rs + A; Rw}Rs' (4.34)

B IIpaKTHUKe HepeaKOo NPUMEHANT CHMMETPHUYHOE€ JapMHUPOBAHHUE, B YACTHOCTU B 3JIEMEHTAX, HCHbITbIBAIOLIUX ,E[eﬁCTBHe
MIPOTHBOIIOJIOXKHBIX 110 3HAKY, HO GJIM3KHX 10 3HAYEHHU 0 I/[3FI/[6a}O].LH/IX MOMEHTOB.

A=A; " Rse=R;, T. e. KoTJa RscA;=RsAs)

BbIPQXKEHHs (4.26) HaXo4sAT HCKOMYIO II0LAAb apMaTyphl

[Ipy cMMMeTpPHUYHOM apMHUPOBAHHUH, KOTJja
MOXHO BBIYHCJIHUTh

$=NIRpb. (435

13 BeIpakeHUs (4.26)

= A, = N(e—hy+ N/2R, B)/R , (hy—

A

3aTeM, UCHoJIb3ys 3HaYeHHe X, 1o opmyute (4.25) HalTH 4, @ )' (4.36)

+
§ 3aTpyJHUTEJIEH H3-3a CJIOXKHOCTH

A =As Rs

HCNOJIb3yeMbIX 3aBUCUMOCTed. llesecoo6pasHO NPUMEHUTb CUMMETPUYHOE apMUpOBaHHe * & e =Rs. PacyeTHble
dopMysbl Ass MOAGOpPA CUMMETPHYHOW apMaTypbl MOJIy4alOT U3 COBMECTHOTO pelleHHs] CUCTEMbl TPeX YpaBHEHHH: ypaBHEHUH
paBHOBECHS IPOAOJIBbHBIX CUJI, TIPOYHOCTH U SMIMPUYECKOH 3aBUCHMOCTH AJIS Os.

J1s1 06061eHNA W3JI0KEHHOTO HIXKe NpHBeJeHa peKOMeHJyeMas I0CJef0BaTeJbHOCTb pacyeTa CeYeHHs apMaTyphl 3JIEMEHTOB
IPAMOYTOJILHOTO PO U C HECUMMETPUYHBIM apMHUpoBaHueM (6e3 npeABapyTeIbHOTO HANPSKEHHU).

1. BbIIUCBIBAIOT pacyeTHbIE JAHHbIE R, R, RSC: €4y Bsi ppruMcanoT 3HAYEHHS ho, 25, eo:—-'—=MfN, eolh, lofh, a.
8e, 11T Ne,.

YcioBue §=x’1h>§‘?' [IpAaMol mojcyeT 1mJIOWAZEed CeYyeHHUS aApMaTyphl

2. 3apawTcs koadpdunreHToM apMupoBanus B npegesiax 0,005...0,035; BBIYUCASAIOT
Ecsin okaxkeTcs, 4To N€f<N; pasMepbl ce4yeHHs 3/1IeMEeHTa CJIe/lyeT YBeJUYUTb.
3. OnpegensioT koadduureHT My HaxoJAT pacCTOsAHUE OT YCUJIUA N J10 apMaTyphbl S

e=gM- /2 —~a, .
AddA°

s"OHpeﬂeJIﬂ}OT BBICOTY CKATOW 30HBI X U 3aTeM

Asl’ll‘]"

4, IpUHUMasg UX He MeHee

4. C nomowpto popmysnbl (4.28), 3amaBasich 0XHUAAeMbIM OTHOLIEHEUM

§=xih°’ nocje yero no ¢dopmysam (4.29) ..(4.34) nmoabupaloT ceyeHHs apMaTypbl
MUHHMaJIbHOT'O 3HaYeHHUs.
5. BoruncisoT k03pPULHeHT apMUPOBAHUSA

b= {4, + A} /bh
[0 HalleHHbIM Cce4eHUsIM apMaTypbl. Ec/iM oH oTJnMYaeTcs OT ucxoAHoro He Gosiee yeM Ha 0,005, pelreHHe MOXHO CYUTATh
Hal/leHHBIM; IpU 60J1bLIel pa3HUIle HEOOX0AUMO ceueHHe NlepecyruTaTh, 3a/jaBIIUCh HOBBIM K03 OUIIMEHTOM apMUPOBaHUS.
Ecsiu B petienuy nosyvaetcs i>0,03, To cjieiyeT nepecMoTpeThb pa3Mephl NONEPEYHOTro ceyeHus b U h uin U3MeHUTDb KJ1acChl 6eTOHA U
apMaTyphblL.
6. [IpoBepAIOT NPOYHOCTH 3JIEMEHTA C YYeTOM BJIMSHUSA MPOJOJBHOrO U3ruba B IJIOCKOCTH, NIepIEeHUKYIAPHOH IIJIOCKOCTH U3TH0a,
KaK /ISl CKaTOTO 3JIEMEHTA CO CIyYailHBIMU 3KCLIEHTPUCHUTETAMH.
7. Ecnu Tpe6yeTcs1, NpOBEPSIOT LOCTATOYHOCTD HECYIed CHOCOGHOCTH 3JIEMEHTA, 0J/Ib3ysch GopMyamu (4.28) u (4.25).

PacyeT ru6KVX BHEIJEHTPEHHO CKATHIX 3JIEMEHTOB B IVIOCKOCTH JIEHCTBHSI MOMEHTA IPOU3BOAWTCS C Y9ETOM BJIMSTHHAS IPOru6a 3IeMeHTa
Ha BeJIM4MHY 3KCIEHTPHUCUTETA NPOAOJIbHOM CHUJIBL.

[ToMuMo y4eTa rMOKOCTH, B IIJIOCKOCTH AeHCTBUSI MOMeHTa JIO/DKHA ObITh NPOM3BeJileHa IpOBepKa Ha YCTOMYMBOCTBH B IJIOCKOCTH,
HeprneHUKY/IsIPHON MJIOCKOCTH M3ruba Kak JJIs 3/JeMeHTa, paboTawllero Ha oceBoe cxaTve (6e3 ydyeTa M3rubaollero MOMeHTa), ¢
Y4EeTOM COOTBETCTBYIOLIETO KO3pPHUIHeHTa TPOJOIbHOTO U3rKba .

BausHue nporHGa MOXEeT He YYUTbIBATbCA:

{
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a) AJis ceyeHUH 0601 GopMbl mpu £
6) AJ1s1 IPSIMOYTOJIbHBIX Ce4eHUH NpU

B) /LISl KPYTJIBIX M KOJIbLIeBbIX CeYeHHUH npu
4

?;q =5 39v
I) J/1s1 TABPOBBIX CEUeHUH NpHU

3HaueHHs KoapduipenTa ® MPHHUMAIOTCS 10 TaGANIE.
&,
BiiusiHMe MPOTH6a 3JEMEHTA YYUTBIBAETCS MYTEM YMHOXEHHSI SKCLEHTPHUCUTETA ~© MPOJOJBHOTO YCHIIUSI OTHOCHTEJBHO LEHTpa

TSXKECTH ceyeHHs1 6eToHa Ha KOaGUIMEHT 1 ,oTpe/ieisieMblil CIeyI0IIM 06pa3oM:
a) AJ1A cedyeHUH 11060H GpopMBI
j— l —_—
h= 1 N e’
m - ABO0 R F ( r
6) AJ1s1 TPSIMOYTOJILHBIX Ce4eHU I
!
n= 1 N A
m- 400 R F L &

s
) (1.38)

rae N — pac4yeTHas NpoAoJibHadA CUJia;
F — IUI01aAb 6ETOHHOTO CeYyeHHd;



1
‘o=‘:’t — pacyeTHasi JIMHA 3JIeMeHTa;
{- — pakTHyueckas qiMHA 3MeMEHTa;

f . o
ll, — KOBCI)(I)I/IL[I/IEHT, 3aBHUCALLUHU OT CTEIEHHU 3allleMJIEHUA U NOJABUXHOCTHU KOHIIOB 3JIEMEHTAa, IPUHHUMAEeMbIM TaKUM Xe, KaK U [Jid
pacdyeTa LeHTpPaJ/JIbHO CKATbIX 3JIEMEHTOB;

r-_ paauyc HHepLUHuHu CeYeHHUs;

— BBICOTA CEYEHM], T. €. pa3Mep HOINEePeYHOro Ce4eH s B IOCKOCTH AeHCTBHsI U3THGAIOLIero MOMEeHTa.
Koadounuenr T MoxeT 6bITh onpegeseH N0 rpaduKy.

le/l pacdyeTe NpAMOYTroJIbHbIX ceyeHUH BHELEHTPEHHO CXATbIX 3JIEMEHTOB 3HA4YEHHE 1? NOPUHUMAIOT 11O rpacI)HKy B 3aBUCHUMOCTH OT
BeJIMYHUH

n]’. = _IV__ H _l'l .
mbhR, h
le/l pacyeTe TaBPOBBIX cedyeHUH BHELEHTPEHHO CXXATbIX 3JIEMEHTOB 3Ha4Y€HHUA Tl NPpUHUMAKT IO rpacI)lde B3aBUCHUMOCTH OT
BEJIMYUH
N [
Hy = e— H —.
T mbAR, ¢ h
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3HaveHUs1 P B 3aBUCHUMOCTH OT OTHOILEHU I IIpUBEJEHbI B TaGJII/[LLe.

lo fy

PekoMeHAyeTCs NPOEKTUPOBATh BHELIEHTPEHHO CKAThl€ 3JIEMEHTbI TaK, YTOObI OTHOILLIEHHUE b 6b110 He 6osiee 30, a OTHOLIEHUE h

— He 6GoJsiee 25 (pekoMeHZAUMsl OTHOCUTCS K KOJIOHHaM 3AaHui). [l Hecylux 3JileMeHTOB ceyeHue MeHee 25 X 25 cM He
peKOMEeHAYeTCsl.



