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CpaBHHUTEJBHBIH pacdyeT MOHOJUTHON KOJOHHBI
no CHB 5.03.02-01 u TKII EN 1992-1-1-2009

3aBazackuit B.1O.
(Hayuwnsrit pykoBoautens — Cmex B.I.)
Benopycckuil HallMOHANBHBIN TEXHUYECKU YHUBEPCUTET,
MuHck, benapych

Jnsi CpaBHUTENBHOTO aHalU3a METOIUK OINpeeNICHHs SKCICHTPUCH-
TETOB ¥ PAacCUETHBIX MOMEHTOB, JICHICTBYIOIMX B CEUEHUH BHELICHTPEHHO
CKaTOro  KeJNe300€TOHHOTO  3JEeMEHTa, COTJIAaCHO  TpeOOBaHHUSM
CHFE 5.03.01-02 u TKII EN 1992-1-1-2009 ©bwia BbIOpaHa KOJIOHHA
MOJBajIa MHOTO3TaKHOT'O JKHJIOTO JoMa B MUKpopaiioHe «JIeOsxuii».

HcxonHble NaHHBIE AJIS1 IPOSKTUPOBAHUS

Knacc cpempr mo ycnoBusim skcrutyaranmu — XC1. Beron kiacca
C®/3. IpomonsHas apmaTypa kimacca S500. Pasmepsl cedenus
bxh=400x800 mm; BeIcOTa dTaxka H,; = 3500 mM. PacueTHble ycumms oT
TTOJTHOM Harpy3Ku Nsq = 3962,3 kH, Msd = Mmax = 209,9 kHwm,
Mmin = 44,66 kHM, ycunme OT HpakTHYECKH HOCTOSHHOTO COYETAHHS
Harpy3ok Nsq it = 3616,3 kH. ApMupoBaHHe KOJIOHHBI — CHMMETPHYHOE.

Oommii xon pacuera B coorsercrBuu ¢ CHB 5.03.02-01

1) Onpenenenre THOKOCTH IEMEHTA
h .,k
V2’ i

Pacuernas mimHa xonoHHHI lg onpenensercs no gpopmyse (m. 7.1.3.8
[1])

lo=B"lcor

rone B=1 — xodpdurmeHT, 3aBUCAIINI OT XapaKTepa 3aKPeTUICHUS
KOHIIOB CTOMKH;

2) [IlpoBepka HEOOXOOMMOCTH Yyd4eTa TNPOJOJIBHOTO  HM3THOa
(m. 7.1.3.16 [1])

x334—12-M;

max
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Ecnu ycnoBue BBIMOMHSAETCS, TO BIMSHUAE MPOJOJILHOTO M3rH0Oa KO-
JIOHHBI MOXKHO HE YYHUTHIBaTh. PAcueT B 3TOM Cllyyae BEACTCS C YUETOM
CIIy4altHOTO IKCIICHTPUCUTETA (CM. HIXKE).

3) Omnpenenenne k03(h(DUIMEHTA YBETUYCHHS MOMEHTa B THOKHX
crepxkusx (m. 7.1.3.14 [1])

_ 1
ns 1- NS% '
Ncrit

rae Nerit — KpUTHYIECKas TPOIOJTbHAS CHIIA

6,4E | 11
| £ 0 +0,1|+alg |,
12| ke 0,148,

M, + Ny (0,5h—c)

Mgy + Ngq (0,5h—c)

B1 — xo3hdunmenT, 3aBucAmUA OT BUAa OeTOHA (IS TSHKEJIOTO
Oerona paseH 1,0);

Mit, N — ycwnus B pacyeTHOM CEUCHHWH KOJOHHBI OT JCHCTBUS
HPaKTHIECKH MOCTOSHHOTO COYETAHNS HarPy30K;

Msd, Ns¢ — ycunust neficTBUsI pacue€THOTO COUETaHUS HATPY30K;

s — MOMEHT WHEpPIMH apMaTypbl, ONIpEACNAETCS C  y4eTOM
NPUHIMAEMOro K03 UIIHEHTa apMUPOBAHUS P

I, =b-h-p(0,5h—c)’;

8¢ =€y/h — OTHOCHTENBHBIN YKCLEHTPHUCHUTET.

NpUHUMAETCS He Ooee 2,5;

crit =

3mech Ky =1+P; - <1+B,

4) OmnpeneneHue M3rHOAIOIUX MOMEHTOB C YYETOM MPOIOJBEHOTO
nsruba (. 7.1.3.14 [1]).

BrusiHue mporu0a KOJIOHHBI YYUTHIBACTCS IMYyTEM YBEIUYCHUS
M3rHOAaI0NMX MOMEHTOB, ONPEACICHHBIX U3 CTATUYECKOTO pacueTa, JJs
CCUCHHH Y KOHIIOB KOJIOHHBI U B CPETHEH TPETH €€ ITHHBI

MSd =Mps1 Ml‘Cm;

Mgy =Tps2 - My;

rae M1 — usrubaromuii MOMEHT y KOHIa KOTOHHBI (Mmax);

M, — HanOOIBIIHMIA M3rUOAIOIITII MOMEHT B TIpeneax CpeaHed TpeTH
JUTAHEI KOJOHHEI,

Nns1, Nns2 — KO3QPHUIMEHTH! YBEIMUSHUS MOMEHTA Y KOHI[A KOJIOHHBI
U B TIpejiesiaX CPEHEH TPETU JITUHBI KOJIOHHBI COOTBETCTBEHHO;
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Cm — k03¢ pUIMeHT, yUNTHIBAIOIIUI BIUSHUE 3aKpEIUICHHS KOJIOH-
HBI, IPETIATCTBYIOIIETO PAa3BUTHIO IPOJOJIBHOTO H3ruoda

C,=06= Mumin >0,4

max
5) Onpenenenue pacueTHbIX dKcieHTprcuTeToB (1. 7.2.1.11 [1])
€on =€c1 T €4,

rJe €z — COyYaiHBIH  SKCIEHTPUCUTET, IPUHUMACMBI  Kak
HanGonpas Bemunsa us {l;/600, h/30, 20mm};

M
f = %Sd ’

3J1€Ch MSd — TIOJIHBINA paC‘-IeTHBIﬁ MOMCHT B CCUCHUHN KOJIOHHEI C YUC-
TOM TIPOIOJILHOTO U3TrH0a, MPUHUMAETCS Kak HaHOOJIbIlIee 3HAYCHNE

DKCUEHTPUCUTET OTHOCHTENBHO PACTIHYTOH apMaTypbl C Y4eTOM
MIPOJIOJIBHOTO U3TrH0a

€51 =€, +0,5h —¢;

Wzrubaromuii MOMEHT OTHOCHTEIBHO IICHTPA TSHKECTH PaCTAHYTOH
apMaTypbl ¢ Y4ETOM MPOJIOJILHOTO M3rubda

Msg1 = Nsgg €.

5) OtHOCUTENbHAS TIPOJIOJIbHAS CHIIA U OTHOCHTEIBHBIA MOMEHT

_ Nsq . Mg 1
N T b0 ™oty bod?
o foy-b- o foy-b-d

Pacuer apmupoBanus koaounsl no TKIT EN 1992-1-1-2009

Pacyer BBHIONHSAETCS METONOM, OCHOBAaHHBIM Ha HOMWHAJIBHOW
xectkoctu (1. 5.8.7 [2]).
1) Onpenenenue ruOKOCTH 3JIEMEHTA:
h |
by 0.

) T 1
V12 I
Pacuernas nnuHa konoHHS!I |o onpenensiercst no gpopmysie

IOZB'ICOI’

rne =1 — xkoadduimenT, 3aBUCAIINNA OT XapakTepa 3aKperuIeHus

KOHIIOB CTOMKH;
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2) OmpeneneHrie  HEOOXOJUMOCTH — ydyeTa MMOJ3ydYecTH OeToHa

(m. 5.8.3.1[2])
20-A-B-C_
Mim = —h
n
rzae A — B IepBOM NPUOIMKEHUU IPUHUMAaeETCs paBHbIM 0,7;
B — npu noxgbope apMaTypsl IprHUMaeTca paBHbIM 1,1;
C — npunumaetcs paBHbM 0,7

OTHOCHUTENIBHOE TIPOJIONBEHOE YCHIIHE
N
n=——Ed
A - fcd
31ech Ac — IIJIOIAIb TIONIEPEYHOTO CEYEHUS KOJIOHHBI;
Ecau A > A, , HEOOXOJMMO YUHUTBIBATh MOJI3yYECTh OETOHA.

3) OnpenencHue 3G (HEKTOB MEPBOTO U BTOPOTO MOPSIKA.
CyMMapHBI SKCIICHTPUCUTET OIIPEACIIICTCS 10 (GopMyIIe

€t =€p 161,

I\/IEd

rae e, = — HAYaJIbHBIN SKCIICHTPUCHUTET,

Ed
e1 — 3¢ ¢eKT nepBoro mopsaka (CIydyaHbIH AKCHEHTPUCHTET), MPH-

HIMAeTCsl Kak Hanboubuiee suavenne u3 {1, /400, h/30, 20mm}.
PacuéTHoe 3HauYeHHEe MOJyJIs YIPYTOCTH
ECm
Yce '(1+ Pef )

Ille Ycp IPUHUMAETCA PaBHBIM 1,2;

Eea =

Qef — dPPeKTHBHBIN KOdPQUIMEHT MoNI3ydecTH OeTOHa, Onpenels-
eTcs 1o popmyne
Plooty) Ney (eo + el)
Nea (€0 +€1)
3ECh P, 1 ) — MPECIBHAT XAPAKTEPUCTHKA TOJI3YHECTH (onpeners-

Qer =

eTcsi o HoMorpammawm, 1. 3.1.4 [2]);
Ngy (& +€ ) —mpononbhas cuma ¢ yuerom sddekra nepsoro mo-

PSAIKa IPU MPAKTUICCKU MTOCTOSHHOM COYETaHUU HArpy30K (TpeaenbHoe
COCTOSIHHE IO IKCIUTYaTallMOHHON IIPUTOHOCTH);
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Ngg (eo +e1) — IIpOJIONIbHAS CHJIa ¢ ydeToM 3]QeKTa MepBoro mo-

psKa pH pacdeTHOM COYETaHWHU HATrPY30K (IIpelesbHOEe COCTOSHUE MO
HECyIIeH CITOCOOHOCTH).

HomuHnanbpHas )kecTKOCTh KoJoHHSI (11. 5.8.7.2 [2])

El =K. Ey -1, +Kg-Eg- I

3nech Ecd, Es — pacueTHbIe BeMUUMHBI MOJyJIeH YIPyrocTd OeToHa 1
apMaTypsl,

I, Is — MOMEHTBI HHEpLHHU ceueHHUs] 0ETOHA U apMaTyphI;

K¢ — k03¢ ¢punreHT, yYuTHBaIOMNN BIUSHIE OI3Y4YECTH;

Ks — k03 puimeHT, yIUTHBAOIINH BIHSHAE apMaTYPHI.

[TpuaMaeM Ha9aIbHBIH KOYPOUITUESHT ApMHUPOBAHUS

0= 100%>1%.
b-h

Torna
0,3
K, =0, cTT————.
1+0,5- @y
Kputnueckas cuiia onpenessiercs mo Gopmyie
2
El
Nb = T

ls

OOmmii pac4€THBII MOMEHT, ¢ Y4éToM 3¢ ¢eKTOB nepBoro (cayyaii-
HBIH SKCIICHTPUCUTET) W BTOPOTO (TIOJI3YUYECTh) MTOPSIAKOB, PACCUMTHIBA-
etcs o popmyie (. 5.8.7.3 [2])

N
Ng/Ngg -1
rae Mogq = Ngg ~(eo +el) — MOMEHT ¢ y4eToM 3()(PEeKTOB TEpBOTO

Mgg =Mogq |1+

MopsKa.
 — ko3 PuLMEHT, KOTOPBIN 3aBUCUT OT PACTIPENEICHUSI MOMEHTOB C
yaeToM 3()(heKTOB EpBOro U BTOPOTO HMOPSIIKA,;
NEed — pacueTHOE 3HaUYEHHE IPOJOJIBHOIO YCHIIHS;
Ng — KpuTHueckas cuija, OompeiefieHHas Ha OCHOBE HOMHHAIBHOMN

KECTKOCTH,
2

b

Co
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37ech Co — KOd(UIMEHT, 3aBUCSIIHIA OT pacipe/ieieHHss MOMEHTOB C
ydetoM 3(h(EKTOB MEepBOro M BTOPOro Mopsaka (IpH CHMMETPUYHOM
TPEYTOJILHOM pacrpeeseHuu Co = 12).

DKCUEHTPHUCUTET NCHCTBHS CHJIBI M M3rHOAIOMINIT MOMEHT OTHOCH-
TEJBHO LIEHTPA TSDKECTH PACTIHYTOH apMaTyphbl

eq-NceMes oy
s1= + MEd1=NEd €1
2 Ngg
4) OTHOCHUTENLHAS IpoaoJibHaA Cujia U OTHOCHTECIBHBEI MOMEHT:
Neg Meqa

T g bd O™t bd?

[lo pesynabraraM CpaBHHUTEIBHBIX PAacyeTOB, MPOBEACHHBIX B COOT-
BETCTBHM C METOAMKaMU OTeuecTBeHHBbIX [1] u EBponeiickux HOopM [2],
OBUIM TIONTyYeHBI 3HAYCHHS PACUETHHIX M3THOAIONINX MOMEHTOB, OTIIH-
garomuecs Apyr ot apyra Ha 19,3% (1742,1 kHm mo [1] u 2159,8 xHm
o [2]). ApmupoBanue konoHHBI (320 kimacca S500) moabupaiocs 1o
MUHUMAJILHOMY TPOICHTY apMUPOBaHUs, T.K., PACUCTHBIC 3HAYCHUS
TUTOMIAT apMaTYPhl OJTYYIUCH OTPUIIATELHBIMHU.
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