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Pacyer npo4yHOCTH HOPMAJILHBIX CeYEeHU N3rndaeMbIX 3JIEMEHTOB
1o 0eJIOPYCCKUM M 3apy0esKHbIM HOpMAaM
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(Hayuwnsrit pykoBoautens — 3BepeB B.D.)
Benopycckuil HalmoOHaNbHBINA TEXHUYECKUM YHUBEPCUTET,
MuHck, benapych

Lenbio paboTHI SIBISETCSA COMOCTaBJICHHE PE3yNbTaTOB pacueTra HOp-
MaJbHBIX CEUCHHMM 0aJ0YHOM IUINTHI mepekphITrs o HopMam Pb (CHB
5.03.01-02), P® (CHuII 2.03.01-84) u eBpomeiickum HopMam (BAEJI-
91, CP-110, IMH 1045, ACU 318-83).

OO0mme MoJI0KeHUsI pacyeTa HOPMAJIBHBIX CEYeHUH MO
CHB 5.03.01-02

- pacTsHYTHII OETOH U3 pabOThI BEIKIFOYACTCS;

- coOJro/IeHre TUTIOTE3bI TNIOCKUX CEYEeHHUH;

- (akTudeckas 3mMIOpa HANPSHKCHWH B CKATOM OETOHE 3aMEHSETCS
Ha TPSMOYTOJIBHYIO PABHOBEJIMKYIO IO IIJIOIIA]IH;

- TpeleNbHOE ycuine B OCTOHE CXKAaTod 30HBI MPUHUMACTCS PaB-
HBIM PacyeTHOMY COMPOTHBICHUIO OeToHA Ha cxkatue fed, CoxUMa-
IOIIUE HAMPSDHKSHMs CUUTAIOTCS PAaBHOMEPHO pacrpeiciieHHBIMU
IO BBICOTE YCJIOBHOU CKATOW 30HBI CEUCHUS,;

- TpeleNbHOE YCHIIHE B apMaType PacTSHYTOW 30HBI IPHHUMAETCS
pPaBHBIM pacue€THOMY COIPOTHBIICHHIO apMaTyphl Ha PacTsSKEHHE
TIPY BBICOTE YCIIOBHOM CHKATOM 30HBI Xeff< Xeff,lim;

YcioBue paBHOBECHS 3aMMCHIBACTCS:

Msd <Mpg=a-feq - Sc + fyd -Asy - (d —Cl) ;
2X=0, fyd Ag = a-fg A + fyd -As.
OO0uiue noJI0KeHNs pacueTa HOPMAJIbHBIX CeYeHU Mo
CHulII 2.03.01-84

Pacuernbie nmonoxenus cormacHo CHull 2.03.01-84 He umeroT oco-
ob1x orimumid ot CHB. YcnoBue paBHOBeCHs 3aMCHIBACTCS:

M<Mut=RpSp+ RscAsZs;

RbAb+RscAs-asAs=N=0.
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O0urue moJ10keHUs1 pacueTa HOpMaJIbHBIX cedyeHuii mo BAEJI-91

ITpu pacueTe KOHCTPYKIMU B MPEIACTHHOM COCTOSHUM MPUHUMACTCS,
4YTOo Auarpamma JedopMaluil ceueHHs NPENCTaBIsieT co0oil IpsMyIo,
MIPOXOISIIYIO Yepe3 OAHY U3 Tpex Touek (A, B, C).

Py 6 5 %o 3,5%0

A

Anecen
3/Th

H (
o = pescTs [

— —

— =4 VAR,V
&

Pucynoxk 1. HopmanbHoe ceuenue (a) 1 pacueTHble dmopsl (0) aedopmariuii

B HOPMaJILHOM CE€YEHHUHN

J ; psaoeTs 3

B paccmarpuBaeMoli nuarpaMme BBIACISIIOT TPU XapakTepHbe 00ia-
ctu. Obnacte 1 — ciryyaif, Kora 3M0pa MPOXOAUT Yepe3 TOUKy A, COOT-
BETCTBYIOIIYIO VIUIMHCHUIO apMarypsl, paBHOMY 10%o. OOmacts 2 —
ciTydaii, Korja 3Miopa MpoXOIUT Yepe3 TouKy B, cooTBeTcTBYyIONIYIO OT-
HOCUTETIbHOMY YKOPOUYCHHUIO OETOHA C3KaTOH 30HBI, paBHOMY 3,5%0. O0-
7macTe 3 — ciyd4ad, KOTJa BIIopa MpoXoguT depe3 Touky C, COOTBET-
CTBYIONIIYIO OTHOCHTEIIFHOMY YKOPOYEHHIO OCTOHA CXKaToOi 30HBI, pPaB-
HOMY 2,0%0, pacrmoNoXeHHYI0 Ha pacctosHud 3/7h oT Oonee cxxaToi
(uOpHI cevueHusI.

YcnoBue paBHOBECHS 3aMCHIBAETCS:

M< M, =fpcbd?u;
0sAs=0,8yfucb,

rae foc — HampsbKeHUe B OETOHE CKATOM 30HBI DJIEMEHTA MPSIMOYTOJIb-
HOTO ITOTIEPEYHOTO PO,

M — u3rubaromnuii pacdeTHHIA MOMEHT B CEUCHHUU,
My — u3rubarouuii MOMEHT BOCIPUHIUMAEMBIH CEUCHUEM.

BHavane BBIYHCISIOT TaONWYHBIA KOA(OUIHEHT ﬂzL U 10

2
f.-b-d
Ta0JIMIIaM HaXOJAT 3HaYeHHs KO3 UIMeHToB o u f. [lo 3HaYeHHIO KO-
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3¢ PULUEHTOB ONMpPEneNsoT B Kakoil 00JacTH HaXOIUTCA SII0pa, Haxo-
IaT aedopManuy M HampsDKEHHsT B apMmarype. Tpedyemoe KOJIN4ecTBO

apmaTypbl Onpezensiercs mo popmyne: A = —— .
p-d-o

S
OO0urue moJIoKeHusl pacyeTa HOpMAJIbHBIX cedenuii mo CP 110

B of0mem ciywyae mj1si 3JI€MEHTOB C OIMHOYHBIM apMHPOBaHHEM
yCIIOBHE paBHOBECHUS 3aIuchiBaeTcs (Tadm. 1):
M<M,=0,15f,bd?;
0,85fyAs=0,4fubx,
rae foy — XapakTepucTHUecKasi IPOYHOCTh OETOHA Ha CKATHE.

Ecnu M ~<0.15f

u? TO IepepacupeaACICHUC YCI/IJII/Iﬁ COCTaBJIAICT OT

0 mo 10% u o6braHO oTHOMIEHHE X/d orpannyuBatoT 3HadeHueM 0,5. Ec-

JIN

M ~>0.15f,,, TO TpebyeTcsl yCTaHOBKA apMaTyphl B CKATOH 30HE.

OO0mue moJioxkeHus pacueTa HOpMaabHbIX ceyenuii mo IUH 1045

[Ipu pacuete ucmonb3yeTcss METO TPEX 00JACTe, HO B OTIUYHE OT
HopMm BAEJI npenenbHbie nedopMann apMaTypbl COCTABISIOT 5%o.
VYcaoBre IPOYHOCTH dIIEMEHTa 3anuchiBaeTcs (Tabmmia 1):

M <M, Iy, 20e M, = B.bh’m

v=1,75-2,10 B 3aBUCHMMOCTHU OT XapakTepa pabOThI HJIEMEHTa,;
SR — pacueTHOE CONMPOTHRIICHHE OETOHA HA CXKATHE;
Mso,u — IPUBEACHHBIN M3THOAIOMINIA MOMEHT BHYTPEHHHX YCHIIHM,
BBIYMCIICHHBIA OTHOCUTEIBHO LIEHTPA TSKECTH PACTIHYTOH apMaTypHl,
Ms, = pacdeTHBIN H3rHOaOMUl MOMEHT BHEIIHHUX CHJI OTHOCH-
TEJTBbHO IIEHTPA TSKECTU PACTAHYTOM apMaTypsbl.
IIpu pacuere ceyeHU BBIYHUCIAIOT NPUBEICHHBII HOPMATUBHBIN

M,,

MOMCHT CCUCHHUSI. m ——==>— B 3aBucuMoCTH OT Ms, OIpEACIAOT

“beh?

K Kakoi 00J1acTH OTHOCHUTCS pa60Ta KOHCTPYKIIUH.

sZu’

Tpebyemoe KONMMIECTBO apMaTyphl: A, = %(%Jr N j ,

S
rae: Z — miedo BHyTPEHHEH mapsl CHi,
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N — npononbHas cuia Npyu BHELEHTPEHHOM Harpy KeHUH.
OO0uIne moJ10:keHHs1 pacyeTa HOpMAIbHBIX ceyenuid no ACH 318-83

[Tpu u3rude ycnopue papHoBecus uMeeT By (Tadi. 1):
My < %iMn=yi1n0,85fcbd?
f,A=0,85f;f1cb,
rae: yi— oomuii Ko3pPUIUEHT HaeKHOCTH IO MaTepHaam,
f¢ - conporuBnenne GeTona cxatuio.
A criefoBaTenbHO TpeOyeMoe KOJIMYEeCTBO apMaTyphl Oy eT:
A - M

[ y

5 MaKCHUMaJIbHbIN IMPOUCHT apMUPOBaHUA NPUHUMACTCA

u3 ycnoBus pmax=0.75p,, O, - IPOLEHT apMHPOBAHHS, COOTBETCTBYIO-

WA CTaJIMM YPABHOBEUICHHBIX Je(OpMAaIIHii.
CpaBHeHUe NOJIy4YeHHBIX Pe3YJbTAaTOB

IIpu pacdyeTe KOHCTPYKLUH 10 IIEPBOM TPYIIIIE NIPEAEIbHBIX CO-
CTOSTHUM UCIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE THITOTE3bI:
1. beroH pacTsHyTOH 30HBI HE YUHUTHIBAETCS, BCE YCUIIUS B 3TON
30H€ BOCIIPUHUMAIOTCS apMaTypou.
2. OTCYTCTBYeT IpPOCKaJIb3bIBAaHHE apMaTypbl OTHOCHUTENILHO Oe-
TOHAa, T.€. MaTepHabl JeOPMUPYIOTCI COBMECTHO.
3. IlpenenbHble nedopMariiy yKkopoueHHUs OETOHA TPUHUMAIOTCS:
- no HopMam BAEJI-91, CP-110, AMH-1045, CHb-02 paBHbIMU
3.5%o;
- no Hopmam ACH 318-83 paBHbiMU 3%0 1 o HOpMam CHwull-84
paBHBIMU 2%o.
4. MaxkcumanbHOE yIUIMHEHUE apMaTypbl IpuHUMaeTcs paBHBIM 10%o
o -HopMaM BAEJI-91, 5% mo nopmam JIMH-1045, o nHopmam CP
110, ACH 318-83, CHb-02 u CHull1-84 ne Hopmupyertcs.
Bo Bcex HOpMax HCHONB3yeTCs THIIOTE3a MIIOCKUX CEUYCHUH.
s aHanu3a paboThl U3y4aeMOro CEUEHMsI BBIYMCIICHHE BEIMYHMHBI
nedopmalii ¥ HampsHKEHW B OeTOHE W apMaType Mo HOpMaM
BAEJI-91, IMH-1045 mpumeHnsieTcs MeTof Tpex obmacreir. B HOp-
Max CP 110 u ACHU 318-83 HampspKEHHOE COCTOSHHUC aHAIN3UPYET-
Csl Ha OCHOBaHHMH THITOTE3bI TUIOCKUX CEYCHUH.

@ o

78



7. KpuBonuHeliHas >MOpa HANPSHKCHUH B OCTOHE C)KATOW 30HBI 3aMe-
HSIETCS SKBHUBAICHTHOW NPAMOYTOJNBHOW, €CITU CEeUeHHE YaCTHYHO
CXKaTO UK YaCTUYHO pacCTAHYTO.

Takum 00pa3oM BO BCEX PACCMOTPEHHBIX HOpPMax IMpPH pacyeTe HcC-
MOJIE3YIOTCS TIPAKTHYECKH OJHU U T€ K€ UCXOIHBIE MPEINOChUTKA, OC-
HOBaHHbBIC Ha THIIOTE3¢ IUIOCKUX ceueHuid. Toraa st Haubolee pacmipo-
CTpaHEHHBIX CIyYyaeB pacyeTa MpPHU MPOYHUX PABHBIX YCIOBHUAX (OJUHAKO-
BBIC PACUCTHBIC HArPY3KU U PACUCTHBIC CONPOTHUBIICHUS OETOHA M apMa-
TYpbI) TIPH pacyeTax Mo BCeM HOPMaM JOJDKHEI ObITh MTOTyYeHBI OJIN3KIe

pe3yJbTaThI.
Tabmumna 1. Pactipenenenue HanpsHKeHUN B HOPMAJILHOM CEYCHUU
| CHB-02 CHull-84
_rff_T - R,
— N
A== X g
—] 7
r“‘ N | 3 (z__
M M
fad. N;
ol —
E=xq/d N=RA:
o = E(I0.5E) | Ny= Ry bx;
M.=wfi5. &=Xfhy
M= M, a, =§(1 - 0,58);
M, = o, R,bh*;
M<M,
__ BAENL9I . CPII0 JIHH-1045 ACH 318-83
&~ 3,5%0 £~ 3,5% 04f | &y = 3.5%0 0,950, &= 3%0 0,85f
7 11 |
— I "
" = _‘,l_ C
=7 D,
= i
b1 ( e ‘6.-.’
M M
F Z A, f,
5 < 10%0 3 =] cmgl T = -
N,=0.4; [E=08544; Z,=o,4; F=fA;
Ny =08yf.b; Fe=04f.bx; | Dy=kbhpy C=0,85f'P.ck:
Jie=0,85f2s7s; M, =0ALbx(d —x/2) k =x/h; o= c/d,
@ =y/d; sy e ks = kB iy = 0By (1 — apy/2);
= 08a(l - 0,40); | Ma ¥ 0,15/,.b; My, = 0.8k (1 = 04k): | M,=p085( bd";
M, = . b M<M, M, = Bebhim, M, =y, M,
M<M, M<M,, [y
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Tabnuna 2. CpaBHeHHe pe3yIbTaTOB pacueTa HOPMaJIbHBIX CEYCHUH

3HaYeHHE 110 HOPMaM

XapakTepucTHKa
CHB-02 | CHuT1-84 | BAEJI-O1| CP 110 | JWiH-1045 | 20V
Pacuernpiii nsruba- |- g 5 50,15 5950 | 62,01 | 4331 | 62,70
o1 MoMeHT, KHm
Tpebyemas mio-
Iaab apMaTypsl, As, 8,61 7,29 8,74 11,18 9,72 8,67
cM2
CooTHolIeHue Tpe-
Oyemoii apMaTyphl, 100 84,67 101,51 129,85 112,89 100,70

%

[TomydeHHbIe pe3ynbTaThl CBUIETENBCTBYIOT O HAaUMEHbIeM TpeOye-
MOM KOJIMYECTBE apMaTypbl IPH pacueTe-INTUTHl Mo HopMmaMm Poccum.
Haubonpmmii pacxon nmomydaetcs mo Hopmam CP 110. Pacxon mo HOp-
Mam BAEJI-91 u ACH 318-83 ornuuaercst HE3HAYUTEIBHO.

Takum 00pazoM, Ipu MPOSKTUPOBAHUH KOHCTPYKITHH 1Mo HopMaMm Pb
pacxoZl apMaTypbl IOJy4aeTCs MEHBIIMM, Y€M II0 €BPOIECHCKHM HOp-
Mam, T. €. TpeOyeTcs MOBBIIICHHBIH KOHTPOJb 32 KAYECTBOM HCIIOJIb3Ye-
MBIX MaT€pPHAJIOB U BHITIOJTHEHHEM CTPOUTENBHBIX Pa0oT.

JIUTEPATYPA.
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aue. —M: U3a-Bo «<ACBy», 2011. -496 ¢ .

2. CHB 5.03.01-02. Beronnbie u xene300eTOHHbIC KOHCTpYyKIuu., C
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