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BBEJAEHUE

KypcoBoil mnpoekT — caMmocTosATeNbHasl HCCIeN0oBaTeNIbCckass padoTa, B XOJ€ KOTOPOH

oOyyaromuecsi TpUOOpETalOT HaBBIKM paboTBl ¢ yueOHOH, HOPMAaTHBHO-TEXHHUYECKOM,
METOAMYECKOW M Hay4yHOH JMTepaTypod, OBJIAJEeBAlOT METOJaMH HAy4yHOI'O MCCIEeJ0BaHu,
00paboTKH, 00001IIeHNS U aHATTN3a HH(POPMAIIHH.
Pabota Hax KypcoBbIM NPOEKTOM 1O TeMe «CTpOUTEIbHbIE KOHCTPYKIIMMY MEXAUCIMUILNIMHAPHOTO
Kypca «IIpoekTpoBanue  3mMaHU U COOPYXKEHMI»  mpecienryer  Lenb -
HoJTy4eHHe 00yJaroIMMUCS MPAKTHUECKOro onbITa, oBiageHue mpogpeccuoHanbHbiMu (IIK) nu
obmumu (OIl) KOMIETEeHUUsAMH B YacTH BBIIOJHEHMs PAacye€TOB M KOHCTPYMPOBAHMs HECYILUX
KEJIE300€TOHHBIX CTPOUTEIBHBIX KOHCTPYKIUH, a TAKXKE B UTEHUU PabOUUX YEPTEKEN.

KypcoBoil mpoekT sBiseTCS 3aKIIOYUTENbHBIM ATanioM H3ydeHUs TeMbl «CTpouTenbHbIe
KOHCTPYKLIMU» U IO3BOJIET CYAUTH O TOM, HACKOJIBKO O0YyYaroIUIiCcsl yCBOUI TEOPETUYECKHH KypC,
KaKOBbI €r0 BO3MOXHOCTH IPUMEHEHHUS IMOJyYEHHbIX 3HaHUU Juid UX 0000IIeHuss Mo U30paHHON
TEeMeE.

KypcoBoil mpoekT SBISETCSI COCTaBHBIM AJIEMEHTOM Yy4eOHoro mponecca. OnbIT U 3HAHUA,
[OJTy4eHHbIe O0y4aroIMMHUCS Ha 3TOM 3Tane oOyueHHs,, BO MHOTOM MOI'YT OBITh MCIIOJIb30BaHbI
U1l IOJTOTOBKHU BBIITYCKHOM KBaIU(UKALMOHHONW PaOOTHI.

Metoauueckoe mnocoOue HampaBiI€HO HAa OKa3aHUE IIOMOUIM M TIOBBIIIEHHWE KadyecTBa
BBITNIOJTHEHUS KypcoBoro npoekra. [Ipu aTom yunthiBaercs TOT (akT, 4TO K MOMEHTY BBIIIOJIHEHUS
KypCOBOTO IpOeKTa oOydarolyecs H3y4WJId Takue JUCLHUIUIMHBI KaKk WH)KEHepHas Trpaduka,
TEXHUYECKasd MEXaHHKa, TeMbl «CTpOUTEIbHBIE MAaTEPUAIIbl U U3IEIND», KAPXUTEKTypa 3JaHUN U
COOPYKEHMI» YKa3aHHOTO MEXAUCLIUIIIIMHAPHOTO Kypca.

KauecTBO BBINIOJIHEHHOTO KypCOBOTO IPOEKTa MOBBILIAET YPOBEHb IOATOTOBKU
BBIMMYCKHUKOB. [lpu paboTe Haa MpoeKToM OO0YyYaroIUiCs UMEeT BO3MOKHOCTh CAaMOCTOSITENIbHO

HCIIOJIb30BATh IIEPEAOBBIC HAYYHBIC 1 KOHCTPYKTOPCKHUC pa3pa60TKI/1.



Pa3znen 1 OBIIUE ITOJIOKEHUA KYPCOBOI'O TIPOEKTUPOBAHUA

KypcoBoii MpoeKT SIBISETCSI CaMOCTOSATENBHBIM 3aKIFOYUTEIBHBIM 3TAallOM H3yYCHUS TEMBI
MEXTUCIUIUTMHAPHOTO Kypca M JIOJDKEH OTPaKaTh COBPEMEHHBIC JOCTHKCHUS KOHCTPYKTOPCKHX
pa3paboTok. O0yJaromumiics AOKEH MPOJAEMOHCTPUPOBATH OBIAJACHUE 3HAHUSMU IO BBIOPAHHOM
TEME, BIIAJICHUEC WM CTaHAAPTHBIMA MPOrpaMMaMHU UCCIICJIOBAHMI, HABBIKAMH pAacyeTOB U
MPUMEHEHHEM KOMITBIOTEPHBIX TIPOTPAMM.

OOyuaromuiicsi JODKEH YMeTh 0000ImaTh M aHAIM3UPOBaTh (PAKTUYECKHH MaTepual,
HCIOJIb30BaTh TEOPETHUUCCKHUE 3HAHUS U IPAKTHYECKNE HABBIKU.

B 3amanuu Ha BBINIOJIHEHHWE KYpPCOBOTO TMPOEKTA TPEJIaracTcs BBIIOJHUTh pPAacyeT H

KOHCTPYUPOBAHUC O,Z[HOﬁ KOHCTPYKIHHU KHUJIOTO JOMa HJIM AAMHUHUCTPATUBHOIO 3JaHUA:

1. [IpenBapuTenbHO HaNPsHKEHHAs KOHCTPYKIINS,
2. KoncTpyxkuus, padoraromas Ha cKaTHe;
3. Koncrpykuusi, paboTaromasi Ha U3ruo.



Paznen 2 COCTAB KYPCOBOI'O ITPOEKTA

KypcoBoii mpoeKT BBINOIHSETCS B COCTABE:

1. [TosicHuTenpHas 3aMuCKa;

2. ['paduueckas yactb Ha Gpopmare Al.

Odopmnenne KypcoBoro mnpoekta Beimonasercs cormacHo [OCT 21.501-2011 «Cucrema
MIPOEKTHON NOKyMEHTAllMu IJsi cTpouTenbcTBa. [IpaBuia BhIMONIHEHUs paboyeil NTOKyMEHTaluu
ApPXUTEKTYPHBIX U KOHCTPYKTUBHBIX PEIICHUI.

B cocTaB nosicHUTENbHON 3aMUCKU JOJIKHBI BOWUTH:

° TUTYyIBHBIN JTUCT;

° 3ajanne Ha MPOCKTUPOBAHUE;

° CogeprkaHue MOSCHUTEIILHON 3aIMCKU

° Bgenenue;

° PacuerHas yacTh ¢ 3CKHM3aMH U pacuETHBIMH CXEMaMH;
° 3aKJIroueHuE;

° Cnucok uCNoNb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI.

3ajaHue Ha TMPOCKTHUPOBAHHE  COJCPKHT BCEe HEOOXOIWMBbIC JIaHHBIC IS PACYETOB U
KOHCTPYUPOBAHHA KOHCTPYKIHUH BbIAACTCA MperioaaBaTrejicM B COOTBETCTBUM C TCMAaMHU,
yKa3aHHBIMH B MPUKa3€e M0 KOJJIEIKY MO KaKIOMY 00ydaromeMycs.

CopmepxaHue pacroyiaraeTcs Ha BTOPOM JIHCTE TMOSCHUTENbHOM 3amucku. OHO BKIIIOYAeT
HAaMEHOBAHHME BCEX pAa3JIeNIOB, IO/PA3/AEOB, ITYHKTOB (€ClM OHM HMEIOT HaWMEHOBaHUE),
BBCACHHC, 3aKJIIOUCHUC, CIIMCOK HCIOJBb30BAHHBIX HMCTOYHHMKOB MW JHUTCPATYPhl C YKa3aHHUEM
HOMEPOB CTPAHUI], C KOTOPBIX HAUUHAIOTCS ATH 3JI€MEHTHI paOOTHI.

BBenenve MOMKHO cojepaTh OOIIYI0 TIOCTAaHOBKY 1€ pPalOOTHI, OIEHKY COBPEMEHHOIO
COCTOSAHUA peIHaeMOﬁ HayLIHO-TCXHI/ILIeCKOI\/JI HpO6JI€MBI, OCHOBAHUEC U HUCXOAHBIC HAaHHBIC IJIA
pa3pabOTKH TEMBI.

B 0CHOBHOI1 4acCTH BBITIONHSAETCS pacdyeT KOHCTPYKTUBHOTO ASJIEMEHTAa W KpaTKue YKa3aHUs IO
KOHCTPYHPOBAHHUIO.

B ofmem ciaydae pacdeT MpOEKTUPYEMBIX DJIEMEHTOB JOJDKEH OBITh MPENCTAaBIICH B CIIEAYIOIICH
MOCTIeIOBATEIIPHOCTH

1. ucxoaHBIC JAHHBIE TS PACYETOB;

2. ompeJeNieHre pPacyeTHOTO MPOJIeTa AIEMEHTa (JIJ1s1 KOHCTPYKITHi, paboTaronux Ha u3rud);

3. cOop Harpy30K Ha JIEMEHT;

4. cTaTHYECKUI pacyeT 3JIEMEHTOB U OINPEAEIICHHE JEUCTBYIOIUX YCUIIUM;



5. KOHCTPYKTUBHBIN pacdyeT KOHCTPYKLHUN 110 IEPBOU IPYIIIIE MPEACIIbHBIX COCTOSHUMN.

3aKIII0YeHHE COAEPIKUT BBIBOJIBI, UTOTH KYPCOBOW pabOTHI, I/I€ MOOLIPAETCS CaMOCTOSATEIBHOCTD
CYXICHHUU U OLICHOK.

IlepeyeHb HCHOJIB30BAHHOW JMTEPaTypbl  cieAyeT oGopMIIATE B Buae OuOIMOrpaguueckoro

CIIMCKa.

2.1 Od¢opmiienne NOSICHUTETbHOI 3alIMCKU

1. TekcT mevataercs Ha OJHOW CTOpOHE JiMcTa Oeoil Oymaru ¢dopmara A4 yepe3 moaropa
uHTepBaia. L{ger mpudra — yepnsiid. Pazmep mpudra (kernp) — kerib 12-14. TOCT ne onpenenser
tun mpudra, Ho 00br4HO - Times New Roman.

2. Pa3meps! noneii: npaBoe — He meHee 10 MM, BepxHee U HUKHee — He MeHee 20 MM, JIeBOe —
HE MEHee 25 MM.

3. Paspenraercs ucnoiab30BaTh KOMIBIOTEPHBIE BO3MOKHOCTH aKIIEHTUPOBAHUS BHUMAHUS Ha
OTIpeNIeJICHHBIX TEePMHHAX, (opMynax, Teopemax, NPUMEHsAS MPU(GTHl pa3sHONH TapHHUTYPHI.
OmneyaTtky, OMUCKM M TpaduyecKhe HETOYHOCTH, OOHApyKEHHBIE B IMpOIEcCe IOATOTOBKH
MOSICHUTENIFHOM 3alHMCKH, AOIMYCKAaeTcsl HCIPAaBIATh MOJYUCTKOW WM 3aKpalivBaHueM Oesoi
KpacKol U HaHECEHHWEM Ha TOM K€ MECTE UCIPABIEHHOrO TeKcTa (rpaduKu) YepHBIMH YePHUIAMHU
— PYKOIMCHBIM CIIOCOOOM.

4. Crpanuipsl paboTbl HyMEpPYIOTCS apaOCKuMU HU(ppaMu (HyMepauus CKBO3Hasl 10 BCEMY
TekcTy). HoMep cTpaHulibl CTaBUTCS B OCHOBHOW HAAMKCH JHUCTA. TUTYIBHBIN JTUCT BKIIIOYAETCS B
00111yI0 HyMepalHio, HoMep Ha HEM He CTaBUTCA.

S. OdopmiieHre TUTYIBHOTO JIUCTa HAXOAUTCS B NPULodceHuu A.

6. 3aroloBKU  CTPYKTYpHbIX aneMeHToB pabotel («COJAEPXAHUE», «BBEIEHUWEY,
«BAKJIIOUEHUE», «CITMCOK HCIIOJIb30OBAHHBIX MCTOYHUMKOB») pacnonaraior B

CEPCANHE CTPOKHU 0e3 TOUKH B KOHIIC U MII€YaTaroT 3arjlaBHbIMHA 6YKB3.MI/I 0e3 MMOAYCPKHUBAHUA.

7. Kaxnyro rnaBy (pa3zaen) peKOMeH1yeTcs HAUMHATh ¢ HOBOTO JIMCTA (CTPaHULIBI).

8. Cchutka Ha JUTEpaTypy MPENCTaBIseT cO00 IMOMENICHHBIN B KBaJIpaTHbIE CKOOKH HOMEp
WCTOYHHUKA.

9. VYcinoBHble OykBeHHble O00O3HAu€HHs] BEIMYMH, a TakXe YCIOBHbIE TIpadudeckue

0003HaYeHMS JJOJKHBI COOTBETCTBOBATH YCTAHOBJICHHBIM I'OCYJJapCTBEHHBIM CTaHIapTaM.

10.  YwumcnoBble 3HAYCHHS BEIIMYMH B TEKCTE JOJDKHBI YKA3bIBATHCS C HEOOXOAWMOW CTEIECHBIO

TOYHOCTH, IIPH 3TOM B Py BEJIMUMH BbIpaBHUBAHUE YKCIIa 3HAKOB MOCTIE 3aMsATON He 0053aTEeNbHO.
B TekcTe ymcna ¢ pa3MepHOCTBIO ClleAyeT mucath Hudpamu, a 6€3 pa3MepHOCTH CIOBAMHU.
Enununa ¢uznyeckoil BEIMYMHBI OJHOTO U TOTO K€ MapameTpa B Mpejeiax BCei 3alucKu

JOJKHA OBITH MOCTOSHHOM. Eciy mpuBOAWTCS Psii YMCIOBBIX 3HAYEHMH, BBIPAKEHHBIX B OJJHOU U
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TOMU ke enuHUIEe (PU3NIECKON BEITMUMHBI, TO €€ YKa3bIBAIOT TOJBKO IOCIIE TMOCIEAHETO YHUCIOBOTO
3HaueHwus, Hanpumep: 1,5; 1,75; 2 cm.

11. B ¢opmynax B KauecTBE CHMBOJIOB CIEIyeT NPHUMEHITH 00O3HAUCHHS, YCTAHOBJICHHBIC
COOTBETCTBYIOMIMMH [ 0CYyAapCTBEHHBIMH CTaHAAPTAMH.

3Ha4YeHHUs CHMBOJIOB M YHCIOBBIX KO3(PUIMEHTOB, BXOIAMMX B (HOpMYIy, IOJKHBI OBITH
MPUBEJCHBI HEMOCPEICTBEHHO 0] (hOpMyI0i. 3HaYSHUsI KaKJOTO CUMBOJIA JAIOT C HOBOW CTPOKH
B TOH IOCIIIOBATEIIFHOCTH, B KaKoW OHHU mpuBeneHHl B (Gopmyre. Ilepsas cTpoka pacmmppoBKu

JOJIDKHA HAYHMHATBLCA CO CJIIOBA «I'AC» oe3 JABOCTOYHA I1OCJIC HETO.

2.2 O0mue Tpe6oBaHNs K rpadgpuyeckoii YacTH MpoexkTa

Yeprexx — OITO JOKYMEHT, COJCpXKAIIMA HM300paKEHHS KOHCTPYKTUBHOIO JJIEMEHTa H
COCTaBJIAIOUINX €r0 M3ACIUH U JeTalleH.

B rpaduueckoit yactu 10KHO OBITH TOKA3aHO:

. Paboune yepTexu KOHCTPYKTUBHOTO 3JIEMEHTA;

. UYeprexn apMaTypHBIX H3ACIIHAN U 3aKIaAHBIX ACTAICH;
J Criermudukanus apMaTypsbl;

. Benomocts pacxona MaTepuaos.

UepTek BBITIOJIHAIOTCS HAa YEPTEKHON Oymare ¢ ompeelIeHHbIM COOTHOIIEHUEM CTOPOH JIMCTA,
T. €. Ha JIUCTax OMpeJIeIeHHbIX (POpPMAaTOB.

Ueprerku oQOpMIISIIOT PaMKOM, KOTOPYIO HAHOCAT BHYTPHU TpaHUI] (opmara: cBepxy, clpaBa U
CHU3Y — Ha PACCTOSIHUH 5 MM, cjieBa — Ha paccTostHUU 20 MM (111 OpOIIIFOPOBKH YEpTEXKA).
BHyTpu paMKu B paBOM HUYKHEM YIJy MOMEIIAeTcs OCHOBHas Haamuchk. Ha nucrax ¢popmarta A4
OCHOBHYIO HAJMKCHh MOMEMIAIOT BAOJb KOPOTKOH CTOpOHBI jHcTa. PamMky U rpadsl OCHOBHOM
HAJIUCH BBIIOJIHAIOT CIUIOIIHOW OCHOBHOM JIMHUEN.

UtoOBI 4YepTek ObLT BHIPA3UTEIBHBIM M JIETKO YHUTAJICS, OH JOJDKEH OBITh O()OpMIICH JIMHIMH
Pa3IUYHON TOJNIIMHBI M HAYSPTAHUS COTIIacHo [7].

Ha yeprexax kpoMe pa3MepHBIX 4YHCe]I HAHOCAT pa3jMyYHble HAANWCH KaK B rpadax OCHOBHOMH
HaamucH (B IITaMIie), TaK U Ha TOJie YepTeka, HAAMUCH ¢ 0003HAUYEHUEM M300paKeHUM, a TaKxKe
TEXHUYECKHUE XaPAKTEPUCTHKU, OTHOCSIITUECS K OTJACIBHBIM dJIEMEHTaM H300pakaeMoro M3JIeus
WU 37aHUSL.

Hagnucu mOmKHBI OBITH SICHBIMH W YETKHMH.

Macutab n3o0paxeHuii BBIOpaTh CaMOCTOSITENBHO.



Paznen 3 METOAUYECKHUE YKA3ZAHMUS 11O TIPOEKTUPOBAHUIO
KEJIE3OBETOHHBIX DJIEMEHTOB

PaGoty Haj KypcOBBIM MPOEKTOM PEKOMEHAYETCS HAUMHATh 110 MEpe HAKOIIEHUS HEOOXOIUMBIX
JUIS TIPOEKTUPOBaHUs 3HaHUWI. B mpoiecce mpoekTUpOBaHUS OTAEIBHBIX KOHCTPYKLHN CIeAyeT
CTPEMUTHCS K 00ECTICYCHUIO TEXHOJIOTHYHOCTH WX M3TOTOBJICHUS U SKOHOMUYHOCTH IPUHUMAEMBIX
IIPOECKTHBIX PELICHUH.

Hacrosimee mocobue paspaborano B pazsutue Cpoma IlpaBun CII 52-101-2003 «betonHble u
Kene300€TOHHbIE KOHCTPYKIIMK 0e3 MpeaBapUTeNbHOrO HampspkeHus apmatype» u CIT 52-102-
2004 «IIpenBapuTenbHO HAPSHKCHHBIC JKEIe300€TOHHBIE KOHCTPYKIIHI.

[Ipumensiemple B pacyeTrax eIUHHIBI H3MEpPEHUs (PU3UYECKHX BEIUYHMH: CHJIBI BBIPAXKCHBI B
KwioHbtoTOHax (kH); muHelHbIe pa3Mepsl - B MM (U1 CEUYEHUN) M B M (JIJIs1 DJICMEHTOB WJIM WX
YYaCTKOB); HAMNpsDKEHUS, CONPOTHBICHUSA, MOAYIH yHOpyroctu - Meramackainsx (MlIla);
pacnpesieieHHble Harpy3KH U ycumus - B kKH/M wnun kH/M?.

B Tta0immax HOpMATHBHBIE M PACYCTHBIC CONPOTUBJICHHS M MOJIYJIH YIIPYTOCTH MAaTEepPHAIOB
npuBeaeHbl B MIIa u B Kre/em?.

CaapHble apMaTypHbIE U 3aKJIaIHbIE U3JeTHs pa3padbaTbiBaloTcs HAa ocHoBaHUM [7] u[8] .

C060p Harpy3Ku Ha KOHCTPYKTHBHBIN 3JICMEHT BBIMOIHIETCS coryiacHo [3].

3.1 OcHoBHBIE pacyeTHbIE TPeOOBAHUS

1. Pacuer KOHCTPYKTHBHBIX JJEMEHTOB IPOM3BOAUTCSA II0 IEPBOM TIpPYIIE MNPEAEIbHBIX
cocTostHUi (IO TOJHOW HEMPHUTOAHOCTH K OKCIUTyaTalldd BCJIEJACTBHE IMOTEPU HECYyIIeH
CIIOCOOHOCTH).

2. Pacuetsl o npenenbHpIM COCTOSTHUSAM IEPBOM IPYIIIBI BKIFOYAOT PACYETHI IO MPOYHOCTH €

y4eTOM B HEOOXOAMMBIX Cllydasix Je(OpPMUPOBAHHOTO COCTOSHUS KOHCTPYKLHU TEpes

paspyLieHHEM.

3. COop Harpy3oK BBINOJHSETCS s KaxkJaoro sinemeHta. CocraB Harpy3ku ompejaessercs
CaMOCTOSITENIBHO.

4. HopmaTuBHble 3HaueHHs Harpy3ok M BO3AEHCTBHM, KOI(PPUIMEHTH COYETAHUH,

K03 (HULIMEHTHI HAIEKHOCTU MO Harpyske, Kodh(UIMEHTHl Ha/IeKHOCTU 110 Ha3HAUYEHUIO, a TaK¥Ke
MOJIpa3/ielieHne Harpy30K Ha IOCTOSIHHbIE W BpPEMEHHbIE (JUIMTENbHbIE M KpPAaTKOBPEMEHHBIC)
MPUHUMAIOT coriacHo [3].

5. [Tpu pacuere 371€MEHTOB COOPHBIX KOHCTPYKUMN Ha BO3JCHCTBHE YCHJINMH, BOSHHKAOUIMX
IpU HMX MOJbeME, TPAHCHOPTHUPOBAHMU M MOHTa)Xe, Harpy3Ky OT Beca D3JeMEeHTa CleAyeT

IpUHUMATh ¢ KO3()(PUIIMEHTOM AMHAMUYHOCTH, paBHbIM: 1,60 - mpu TpaHcnoptupoBanuu, 1,40 -
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IpU MOABEME U MOHTaXe. B 3ToM ciyuae ciieyeT yuuThIBaTh Takke KOd((UIIMEHTHl HAAS)KHOCTH
10 Harpys3Ke.

6. B HCO6XO,Z[I/IMBIX clIydasax paCd€THBIC COIIPOTHUBICHUA OeToHa YMHOXAKTCA Ha CICAYIOIIUEC

K03 GHUILIMEHTHI ycIoBHI paboTs! Ybi :
a) Y b1 =0,9 - 111 GETOHHBIX KOHCTPYKIUH, BBOJUMBIN K pacueTHOMY 3HaueHHI0 Rbt;
0) Yb2 = 0,9 - 15t GETOHHBIX KOHCTPYKIMI, BBOJUMBIN K pacueTHOMY 3Ha4eHHIO Rb;

B) Yb3 = 0,6 - s TsOKENBIX GETOHOB.

7. Jlnst ompeneneHHs MacChl JKEJe300€TOHHOM WM OCTOHHOW KOHCTPYKIUHM IJIOTHOCTh OETOHA
npuHUMaeTcs paBHoi 2500 K/,

8. Macca 1 M AnuHBI apMaTypHOM cTajaM NMpUHUMAeTcs Mo Tabnuue npunodcenus b, a macca
JUCTOBOM M (JaCOHHOM CTaJIH - TI0 TOCYIAPCTBCHHBIM CTaHIAPTAM.

9. BamuTHBIN ciioi OeToHa TMpUHUMaeTcs coryacHo 1.8.3 [1].mmm m.8.3.1 [2].

3.2 OcHOBHbIE KOHCTPYKTHUBHbIE TPeOOBaAHUSA

1. Knaccer 6eToHa n apMaTypbl IPHHAMATh CAMOCTOSITEIIBHO.

2. Jns  mpenBapUTENbHO — HAINPSHKEHHBIX — KENE300€TOHHBIX  KOHCTPYKIMHM  CleIyeT
MpelycMaTpuBaTh KOHCTPYKLIMOHHBIN TsKENbIN 0eToH cpenHelt miotHoctu oT 2200 kr/m3 mo 2500
KI/M3 BKJIIOUUTENBHO, KJIAcChl IO MpoyHOCTH Ha cxkarue: B20; B25; B30; B35; B40; B45; B50;
B55; B60.

3. ns xene300€TOHHBIX KOHCTPYKLUN CIEAyeT MpeayCMaTpuBaTh B KayeCTBE HAMpPSTraeMoi
apMaTypbl TOpSYEKAaTaHYI0 U TEPMOMEXAHMYECKH YIPOYHEHHYIO MEPHOJUYECKOro Mpodums
kiaccoB A600 (A-IV), A800 (A-V) u A1000 (A-VI);

4. B kauectBe apMarypsl Kene300€TOHHBIX KOHCTPYKIIUH 0€3 MpeIBapuTEIbHOTO HAMIPSHKEHUS
CIIEYeT MPEUMYIIECTBEHHO MTPUMEHSTh:

. ropsiuekaranyro apmarypy kinacca A-400(A-111) ;

. OOBIKHOBEHHYIO apMaTypHYIO MPOBOJIOKY auamerpoMm 3 - 5 mMm kiaccoB B-500 (Bp-l) (B
CBapHBIX CETKaX U KapKacax).

. ropsiuekaranyio apmatypy kimaccoB A-300 (A-1), u A-240 (A-1) B OCHOBHOM st
MOTIEPEYHON apMaTyphl IMHEHHBIX AJEMEHTOB, JUISI KOHCTPYKTUBHOW M MOHTQ)KHOH apMmaryphl, a
TaK)Ke B KadyecTBE MPOJOJIBLHOM pabodeil apMmaTypbl B CIIydasx, KOTJa HCIIOJB30BAHHUE IPYTHX
BUJIOB apMaTyphl HELIEIeCO00pa3HO UITH HE JIOITYCKACTCS;

. OOBIKHOBEHHYIO apMaTypHYyI0 TpoBOJoKy kimacca B500 (B-1) aumamerpom 3 - 5 MM ais

BSI3aHBIX XOMYTOB 0anok BeICOTOH 710 400 MM U KOJIOHH;
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. ropsiaekatanyro apmarypy kiaacco A600 (A-1V), A800 (A-V) mwis npononbHO# padoueit
apMaTypbl BSI3aHBIX KapKAaCOB U CETOK. ApMaTypa 3THUX KJIACCOB MOXKET UCIIOIb30BATHCS B KAUECTBE
CKaTOU apMaTypBhl.

" apMatypy kinaccoB A-400(A-111), A-300 (A-11), u A240 (A-1) pekoMeHIyeTCS IPUMEHATH B
BHUJIC CBAPHBIX KapPKacOB M CBAPHBIX CETOK.

" B ITyCTOTHBIX IUIMTaX pabouyro HAMpPSIraeMylo apMaTypy pacroyiaraioT B KaXJJ0M pedpe Uiu
CUMMETPHUYHO 4epe3 pedpo CTPOro mocepeanHe pedpa, T.e. PaCcCTOSHUE MEXKITY HUMHU JIOJDKHO OBITh
He 6osee 400 MM u He 6oee 1,5h,mpu h> 150 mm

. JUIMHA HATSATUBAEMOTO CTEPXKHS MPH 3JIEKTPOMEXAaHUYECKOM CIIOcOOe HampsyKeHus: OoJbIie
KOHCTPYKTUBHOM 1iuHbI IUIUThI Ha (0,1 — 0,2) M.

. JUTSL CTPOTIOBOYHBIX (MOHTQ)KHBIX) METEIb CIEAYET MPUMEHSITh FrOpPsSYEeKaTaHy0 apMaTyPHYIO
ctainb kinacca A240 (A-1) mo T'OCT 5781 u TY 14-2-736 nuamerpom ot 6 110 32 MM

" JMaMETpP CTEP)KHS MOHTA)KHOM METIIM PEKOMEHAYETCS IPUHUMATh B 3aBUCUMOCTH OT MAacChl
W31enus, puxosieics Ha 1 nersto mo tabiuie 1

Tabnuma 1 Tabnuua noxgbopa nuaMerpa apMaTypbl MOHTaKHOM METIH

Macca Ha
1 HEeTII0 o o o o o o o o o

o o o =} o o =) = = o =) S
M0...., KI' 0 o oS — n o rel e @ > — o

— ™ N~ — — N N (90] o < (o] (o]
Juametp 6 8 10 12 14 16 18 20 22 25 28 32
apMartypbl,
MM
n (I)OpMa U MHUHUMAJIBHBIC 3HAYCHHUA PaluyCOB 33.1"1/168. KPIOKOB, OTFH6OB n JOpyrux

rapamMeTpoOB MPUHUMAIOT B COOTBETCTBUH C TaOnuIel 2 B MUJUIUMETPax;
= BBICOTY MIPOYIIMHBI METIU CIEAYET MPUHUMATh:

60 MM — ipu TMaMeTpe CTEPKHA OT 6 10 16 Mm;

80 MM - pu [uameTpe cTepkHA oT 18 10 22 MwM;

150 MM - mpu uameTpe CTEPKHS OT 25 10 32 MM.
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https://files.stroyinf.ru/Data2/1/4294852/4294852762.htm

Tabmuma 2 IlapameTpbl MOHTXKHOW TIETIN

Iletnn [Tapametp 3HaueHue napaMmerpa
Fon Ao d [|6-12[14;16[18- 22| 25 [28;32
1. R 30 [ 30 | 40 |60 [ 70
[ A S
NS r 20 | 30 | 40 |60 | 70
T LT S L
; I Ql\h‘ P DD o A5 & 3d
- TNy a, 6d
- (bopMa MOHTQXHOM IIETIN JJIA MHOFOHYCTOTHOﬁ IUIMTBLI U CXCMa YCTAHOBKH IIOKAa3aHbI B

pacuere MOHTaXXHOW METJI Ha PUCYHKE 5.
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Paznen4 AJITOPUTM PACYHETA KOHCTPYKTUBHBIX 2JIEMEHTOB

4.1 PACYET IIPEJBAPUTEJBbHO HANPSKEHHOW MHOT'OIIYCTOTHOM
HJINTHI NEPEKPHITUA

Pacxopn xene300eToHa Ha MIUTHI cOCTaBIAET 65% 0OLIEro KOIMYeCTBa, MPUXOSIIEroCs Ha IUIUTHI,
purenu U KoJOHHBL [losTomMy TpeOyeTcssi MPUMEHSATh B CTPOUTENBCTBE IKOHOMUYHBIC IUIHTHI
MEPEKPBITUS U MOKPHITHA. B KauecTBe THIIOBBIX MPUHATH COOPHBIE TUIUTHI C KPYTIIBIMH ITyCTOTaMH,
KOTOpbIE UMEIOT BbICOTY 220 MM.
[IpuMeHeHNnEe B CTPOUTEIBHBIX KOHCTPYKIHUSAX BBICOKOIIPOYHOM apMaTyphl 0e3 MpeaBapUuTeIbHOrO
HampsDKeHUs HelleJaecooOpa3Ho, T.K. BBICOKHME pACTATMBAIOLIME HANpPsDKEHUS B apMarype u
COOTBETCTBYIOIIHME JehOpMaAIliM B PACTSIHYTHIX 30HAX OETOHA MPUBOIAT K IMOSIBICHUIO TPEIIMH
3HAYUTEIBHOTO PACKPBITHSA, OOJBIIMM TEPEMEICHHUSIM, PE3KOMY CHIDKEHHUIO JIOJTOBEYHOCTH.
Lenbto co3nanus mpeaBapuTebHO HAMPSKEHHBIX KOHCTPYKLUN SBISETCS:
- 3(hpexTUBHOE MCIOJIL30BaHNE BRICOKOIIPOYHON apMaTyphl;
- TIOBBIIICHUE TPEIIUHOCTOWKOCTH /0 KOHCTPYKLIUH;
- TTOBBIIICHUE KECTKOCTH /0 KOHCTPYKIIUH.
Ha npo4HOCTh KOHCTPYKIMI NpeABapUTEIbHOE HANpPsHKEHHUE HUKAKOTO JIEHCTBUS HE OKa3bIBAeT,
MO3TOMY KOHCTPYKTHBHAs CXeMa, pacueTHas CXeMma, Harpy3kd U CTaTHYeCKHid pacuer
MpeIHanpsATraeMon TUIMTHl OCHOBAH Ha MCXOIHBIX JaHHBIX HEHANPATAEMOM TIIUTHI.

4.1.1 3apanue
Paccuutare mo 1 rpymnme mpeaenabHBIX COCTOSHUN M BBIIOJHUTH KOHCTPYHpPOBaHHE COOpHOMN
XKeNe300eTOHHON IpeABApUTENHHO HANPSHKEHHON TUINTHI IEPEKPBITHSL.
Hcxonnsle naHHbIE:
[Iponer L (m)
Pa3meps! mnuThl HoMuHATBHBIE LXBy (M)
Pasmep omwmpanus Ha creHy C (MM) (KOHCTPYKIHMSI ONHMPaHHs JaHa B 3aJaHUHM HA KypPCOBOW
MIPOEKT)
Ha cxeme (pucyHok 1) yka3bIBarOTCSl BCE pa3Mephl: JUTMHA TUTUTHI B OCSAX, KOHCTPYKTHBHAS JJTHHA,

pacuCTHad MJJIMHA, AJINHA OHI/IpaHI/IH)

Pucynox 1 KoHcTpykTHBHAs cxema IIUTHI

. ‘ o JmmHa B ocsx L
-l NE1A . Koncrpykrusnas muna mintel 1k=[-2C
6000 - . Pacuernas mmuna matel  lo=l-B/2
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4.1.2 Crarudeckuii pacyeT MJIUTHI

[Inuta paccuuThIBaeTcsi Kak OJHONpPOJIETHAas IIapHUpHO-omepTas Oanka, 3arpyKeHHas
PaBHOMEPHO-pACIPEICIICHHONW HAarpy3Koil (pUCYHOK 2).

Pucynok 2 PacuerHasi cxema IUTHTHI

iv&#wb%%%bﬂr»lr%“%%&

o ;
Orax -
\ Critn amopa Oy
+
0 0
M,
0 y/m o 3mopa M,
(S

CocraBnsercs pacdeTHOE C€UeHHE TUIUTHI. JlJis 9TOr0 MBICIIEHHO CABUTaeM B LIEHTp pedpa OeToH,
PacCMoIO0KEHHBIA MEXAy MyCTOTaMH, T.€. IPUBOJUTCS K TABPOBOMY ceueHHI0 (pucyHOK 3). CBechI B
pacTsHyTOM 30HE JABYTaBpa MOXHO OTOpPOCHTH, T. K. OCTOH MpakTUUYeCKH HEe paboTaeT Ha
pactspkenue. [lomyyaem pacueTHOe TaBpOBOE CEUEHHE.

g pacdera miuuTa paz0MBaeTCs HAa HUXKHIOKW (IO MYCTOTaMH) W BEPXHIOKO (HAJ MYCTOTaMH)

ITIOJIKH.

Pucynok 3 a) momepeuHoe ceyeHUE MIECTUITYCTOTHOW IUIMTHI; O) MPUBENEHHOE CEUCHUE TUIHTHI

°  [ODOOCOO) -
T . I
L — i
_____ sy

e Bsicora mwmts N

e PaGouas Beicota ceuenus Np=h-a

e 3alMTHBINA clIo OeToHa A

BricoTa cxxaToi moJKU hf'

PacuerHas mupuHa cxaTon MONKU bf'

PacueTHas mpuHa pedpa D= bf" Nnxd, rae n- konmmuecTBo mycToT, 0- AHAMETp MYCTOT
e KoncrpykrupHas mumpuna el D= bH -10MM

qCpTC)K BBITIOJIHACTCA € YKA3aHUEM BCCX pa3MEpPOB.
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1. Omnpenenenue Harpy3KH Ha IJIUTY

Ilonnast pacuérHast Harpy3ka (] Bbluucigercss Ha 1 NMOTOHHBIM METp IUIMTBHI NIPU HOMHUHAJIBHOMN

MIMpUHE IVUTHI BH 1ipu koadduiimente Haa&KHOCTH 10 Ha3HaYeHuto Yn=1,1

2 2
[Toncuer Harpy3ku Ha 1M IIMTH IepeKpbITHS B KH/M™ ipuBoAnTCS B npunodscenuu B mabauya 1.
IlepeBon Harpy3ku u3 kH/mM* B kH/m OCYILECTBIAETCS YMHOXKCHUEM BEJIIMYMHBI HATPY3KU B kH/m?

Ha HOMUHAJIbHYIO IIUPUHY IIJIUTHI.

2. Pacuer ycunuii OT HOTHOW pacu€THOW HATrpy3KH

o _ 2
N3rubaromuii MOMEHT B cepeiuHe TIpoJjieTa M—qx 1,°/8

[onepeunas cuna Ha onopax: Q=X 1y/2

3. XapakTepHucTHUKa MPOYHOCTU OETOHA U apMaTypbl

Haznauator knacc OeroHa, kiacc paOodell M KOHCTPYKTMBHOM apMarypbl, BHUJ HaTSKEHUS
apMaTypbl, KOJIMYECTBO pA0OYHX CTECPIKHEH.

Pacuernslie conporuBiacHus 6etona Ry, Rpt - Tadm 2 [1].

Koo duiment yenosus pabotsl 6erona Yh,=0,9 , yp1 = 0,9 —n.2.1.2.3 [1].

HavanbHblit MOAYTh YIIPYrocTH OCTOHA MPH CKATUH U pacTskenun Eb - 1.4 [1].

PacuetHbie conpoTuBneHus apmarypsl Rs , Rsnp , Rsp - Ta6muna7,8 [1].

Monyne ynpyroctu apmarypsl Es —1m.2.2.2.6 [1].

4.1.3 IlpeaBapurejibHOE HANIPSIAKEHUE APMATYPbI

YpoBEeHb HaTSKEHUS apMaTypbl JIOJDKEH OBbITh IO BO3MOXHOCTH 0o0jiee BBICOKUM, C IIEJIBIO
oOecnieueHnss HauOompiiero 3ddQexra NpeaBapUTEILHOTO HANPSHKEHUs U YIAOBIETBOPATH
TpeOoBaHUSAM O€30MAaCHOCTH MPOBEACHUS apMaTYPHbIX M OETOHHBIX pabOT NMPH HM3TOTOBJIECHUHU
KOHCTPYKLHH.

Pexomenayercs HazHayaTh BEIMYMHY MPEIBAPUTEIBHOIO HANpsKeHHs Uit apmaTtypel  A600,

A800, A1000
Osp < 0,9Rsn

Pacuer MOTCPh NPCABAPUTCIBHOI'O HAIIPAKCHUA IMPOU3BOAUTCA HPHU paCUHCTC INIMTHI 11O 2 rpyimiue
NMpCACIIbHBIX COCTOﬂHHﬁ, T.C. B JAHHOM PACUCTC BCINYNHY NNOTCPh MPCABAPUTCIIBHOT'O HAITPAKCHHUA

apMaTypsl IPOU3BOJIUTH HE HYKHO.
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4.1.4 PacyéT NpOYHOCTH IJIUTHI MO CEYEHU D, HOPMAJIBLHOMY K NMPOI0JIbHOI 0CH.

T.k. mInTa B pacdere IPUHATA TaBPOBOI'O CEUYEHUs, ONIPEIEIAEM IOJIOKEHUE HEUTPAIBHOU OCH

(H.0) B pacueTHOM CEUYCHUHU:
M < Rp x ypoxbx h'ix (hg-0,5 ) (1)

v" Ecnu ycnosue (1) BBINOIHSAETCS, TO H.O. IPOXOIUT B MOJIKE, CIEA0BATEIBHO, AAbHEHIINN
2 2
pacyeT BBIMOJIHAETCS 0 CIEIYIOLUIEMY aJITOPUTMY:

1. Brraucnstor kodhunueHT oy

— ! 2
an = M/[Rp X 7p2xb % o]
2. BBIUHCIAIOT OTHOCHTENBHYIO BBICOTY CXKaTOii 30HbI 6eToHa §
{=1-V1-2 o

3. PaccumthiBaloT TpeOyemylo IUIOIIAAL TPEABAPUTENBHO HANPSHKEHHON pabodeit

6
apmarypsl Agp

A = [ Ry X 7p2xb'x hox §1/ [ Rep X Ys6]

r1e Vs - K03GGUINUEHT yCI0BUil pabOThl apMaTyphl, YUUTHIBAIOIIUI CONPOTHBICHUE HANPSTaeMOn
apMaTypbI BBIIIE YCIOBHOTO IpeJieNa, BRIYUCISIEMBIH 110 opmMyIie:

ys6=n—-(n-1) (28/&-1)<n
rzie 1 — Ko3pGUIHMEHT, TPUHUMAEMbIil paBHBIM JUIsl apMaTyphl KJIacCOB!
A-IV(A600), AT-IVC(AT600C) — 1,2;
A-V(A800), AT-V(AT800), B-11, Bp-II(Bp1200...Bp1500), K-7(K1400), K-19(K1500)- 1,15;
A-VI(A1000), AT-VI(AT1000) — 1,1.

gR .TpaHUYHAs BBICOTA CKATOUW 30HBI BRIYUCIISIETCS IO (popMyIie Wi 1o Tabnuie mpuiioxeHus JK

w

LT Py

rne Ggp = Ry + 400 — Gy, — AGy,

rae AGg,=0 — npuHUMaeTCs IS yIPOLIEHHS;
B 3HaMmeHaTtese npuHaTo 500 mlla, mockonbKy ¥y, < 1;

w — XapaKTCPpHUCTHUKA CoKaToil 30HBI 6CTOHa, PACCUUTBIBACTCA 110 (I)OpMy.TICI
o=u0a—0,008 X R,

rae Ol — Ko3QpGUIUEHT yCIOBUN paboThI, U1 TsKenoro 6erona npunumaercs 0,85.

16



4. Tlo coprameHTy apMmarypsl (npunodcenue b) mopbOupaeM auamerp apMmarypsl IpU
3aJaHHOM YK€ KOJIMYCCTBC CTGp)KHCfI W BBIIIUCBIBACM IJIOIIAZlb apMaTypbl UCXOO H3
YCJI0BUA

Tped daxr
Asp < Asp
5. Ha geprexe (puCyHOK 4) yKa3bIBae€TCsl KOJMYECTBO PabOYMX CTEpXKHEH, MX TUaMeTp U

(hakTHUYeCKas IJI0IIa b

Pucynok 4 IlonepeyHoe ceueHue MmiInThI

OOOOOO0)

v' Ecim ycnoue (1) He BBINOJNHAETCS, TO H.0. TPOXOAUT B pebpe, CIeIOBaTENLHO,

I[aJ'IBHeﬁI.HHﬁ PacyCT BBIIIOJHACTCA 110 CICAYIOUIEMY aJITOPUTMY:

1.Beraucnsror koadunmeHT oy,
[M - Ry x yp2 % (0's=b)x h'px (hg*-0,5 ') 1/ [Rox v p2xbx he’] < og
rae 0g= ErX(1-0,5 &r) (dpopmyny ns pacuera Er cMOTpH BhilIE)
2.PaccunThIBaIOT TpebyeMyIo ILIOMA b NPeABAPHTENHFHO HATIPSIKEHHON padoueii apMaTypsl
Aspre6 = [ Rp X ypoxbXx hgx §+ Ry X v X( blf—b)>< h'y 17/ [Rsp* vs6]

3. ITo copTameHTy apMaTypsbl (npuiodcenue b)) mogdupaeM AuaMeTp apMaTypbl PU 3aIaHHOM YiKe
KOJIMYECTBE CTEPKHEN M BBIIMCHIBAEM IUIOIIAb aPMATYPhI UCXOMS U3 YCIOBUS
Tped daxr
Asp < Asp
4. Ha ueprexxe NMONEpPEYHOro CEYEHMs IUIMTHI (PUCYHOK 4) yKa3bIBaeTCs KOJMYECTBO pabOuux

CTep)KHeﬁ, X IUaMeTp U (I)aKTI/IquKa}I IjIomanib.

415 IIpoBepka NPOYHOCTH IO HOPMAJTBHOMY CE€YEHHUIO

1. ITpoBepsiercs ycnosue

daxr ! !
Rsp X Y56 Asp <Rp X szxb > he (2
v Ecnu ycroBue (2) BBITIOTHSACTCS, TO BBICOTA CKATON 30HBI X OIMpPEIEIsIeTcs Mo popmyIie:

X= [Rsp X Ys6% AquJaKT]/[Rb Xy b2XD f]
2. Hecymiast cnoco6HOCTh ceueHUst Mcey BEIYHCIISIECTCS IO (hopMyIIe:

Meea = Ry X ¥ 2% Xx('hp-0,5 X))
17



3. ITpr Meq = M npounocts ceuenns odecrneuena

v' Ecau ycinosue (2) He BBIIOJHAETCH, TO IPAHUIA CXKATOM 30HBI X HPOXOAUT B pebpe U
BBICOTA C)KaTO# 30HBI X OMpeeNseTcs Mo ciaeayouei popmyse :

X= [Rsp X Ys6X% Aqu)am' Ryp % Y b2 X( bf_b)x h i/ [Rp % 'szxb]
4. Boruncinsiercss rpaHUYHas BHICOTA CKAaTOM 30HBI OeToHAa XR:

Xgr= &r* ho
Ecnu X > XR, To npunumaerca X = Xgr

5. Beruncnsiercs Hecyast criocoOHOCTh ceUCHHS Meey:
Meex = Ry X ¥ p2x( b'r=0)x h’s x (hp-0,5 h's) + Ry X yp2xbx Xx( hg-0,5 X)

6. ITpu Meq = M npounocts ceuenus obecrneuena

4.1.6 Pac4éT npoYHOCTH MO CeYeHUI0, HAKJIOHHOMY K MPOA0JbHOIi ocH.

Heo0X0MMOCTb JAHHOTO PacyueTa ONPEAEIIseTCs YCIOBHEM:
Q=< @p3 * Ryt xypmXxbxhg 3)

rae P p3 — xko3hduiment, s TsHxeaoro 6eroHa npuHumaercs paBHbiM 0,6

HpaBas{ YaCTb HCPABCHCTBA — 3TO MHWHUMaAJIbHAsA HECYyIIasd CIIOCOOHOCTh OCTOHHOIO CEUCHUs Ha
BOCIIpHUATHUC Honepequﬁ CHIJIBI.

Ecmu YCIOBUEC (3) BBITIOJIHACTCA, TO MNOHNCPCHHAA apMaTypa YCTAaHABIINBACTCH 0e3 pacdycTta B
COOTBCTCTBHUH C KOHCTPYKTUBHBIMU Tp€6OBaHI/I${MI/I.

Ecnu ycnoBue (3) He BBIMOTHSAETCSA, TO MOMEPEYHAs apMaTypa ornpeaensercs pacuerom. s aToro
MpeABAPUTENILHO Ha3HavaeTcs auametp dS, M KJIacc MomepevHol apMaTyphl U3 KOHCTPYKTHBHBIX

TpeOoBaHUI.

Pacuer MNpeABAPUTCIIBHO HAIIPSXKCHHBIX M3ru0aeMbIX DJIEMEHTOB IO HAKJIOHHOMY CCUYCHUIO

TIPOM3BOJIAT U3 YCIIOBHS: Q=<Qh+ Qs (4

riae Q - monepyeHHas CUjia B HAKJIOHHOM CEUYCHWCE,

Qp - morepeyHasi Cuja, BOCIIPUHUMaeMass OETOHOM B HAKJIOHHOM CCUCHHH, ONPEICIISIOT T10
bopmyre:

Qb= @u2XRpX Ypaxbxhy /C, o
HIpUHUMAIOT He Ooiee 2,5Xyp1 XRpXbXho n He Meree 0,5Xyp1 XRpeXbX@Xhy;

P2 - K09 HUIMEHT, TPUHUMaeMbIii paBHBIM 1,5
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Qsw - monepeunas cuna, BOCIpUHUMAEMas MOMEPEYHON apMaTypoii B HAKJIOHHOM CEYEHHUH,
OMPEIENSIOT 10 hopMmyIe;
Qsw=0swX Qs xC
rae Qsy — kodddunnent, npuanMaemslid paBHbM 0,75;
C- vHa IpOEKIMU HAKIIOHHOTO CeYeHus, MpuHuMaeTcs He Gosee 2hg

(sw — ycuiine B IIONIEPEYHOM apMaType Ha €AVHUILY JUIMHBI 3JIEMEHTA

Sw

rje ASW - IJIOLIa/b OJHOTO CTEPIKHSI IPUHSITOTO AUaMeTpa (npunodicerue b)

Sw - mar XOMYTOB, Ha3HAYAETCsl U3 YCIOBUS Sw< 0,5h,

v' Eciau ycinoBue (4) BBIOIHHIOCH, CIEIOBATELHO, MPOYHOCTH HAKIOHHOIO CEYCHHUS
o0ecrnedeHo.

v' Ecau ycnoBue (4) He BBIIOIHHUIOCH, CIEIOBATENLHO, IPOYHOCTH HAKIOHHOIO CEUCHUS
He obecnieueHo. HeoOXxoMuMo M3MEHUTH JUaMETpP HMIIU KJlacc MOTCPEYHON apMaTyphl U

MMPOU3BCCTH PACUCT 11O HAKIIOHHOMY CCUCHUIO 3aHOBO.

4.1.7 Pacdyer MOHTAXKHOMH METJIM.

B mnnuTte ycraHaBAMBAIOTCS YEThIpE MOHTaKHbIE METIM (PUCYHOK 5) HajJ NEpPBBIMH WU
BTOPBIMH OT Kpas myctoTamu. Jlyig ompezeneHuss AuaMeTpa MeTJIM BeC IUIMTHI JIEIST Ha TpU
MOHTa)XHbI€ IETJIM, 3aKJIaJblBas B pacyeTe BO3MOXKHOCTh OOpbIBa OJHOM METJIM B mpolecce
MoHTaxa. I[lo mMacce Ha oaHy mermo mo Tabnuue 1 ompenensror auamerp nerid. Kiace
apMaTypbl MOHTaXXHbIX neTesb A240.
[Ipu pacyere 31eMEHTOB COOPHBIX KOHCTPYKLUN Ha BO3JEHCTBUE YCHUJINI, BO3HUKAIOIIUX MPU UX
1oJbeMe, TPAHCIIOPTUPOBAHUN M MOHTaXe, Harpy3kKy OT MaccChl JIEMEHTOB ClIelyeT IPUHUMATh C
K02 QHUIUEHTOM AUHAMUYHOCTH Y ¢, PABHBIM:

1,60 - mpu TpaHCIIOPTHUPOBAHUH,

1,40 - mpu mopemMe U MOHTaXKe.

Omnpenenenne Macckl Ha | mermro: GxYq/ 3

rne G — Bec INTHI

Yd — K03GOUIUEHT TMHAMUYHOCTH
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Pucynok

5 Cxema pacmojio)KeHHSI TIeTIM B MHOTOIYCTOTHOU
(apMHpOBaHUE TTUTHI YCIOBHO HE IOKA3aHO)

j_..-

ANI0OYHOI'O KpIOKa
.

JUIR TaBCIICHAR™

4.1.8 KoHcTpyupoBaHHe NpeIHANPSKEHHOH MHOTONMYCTOTHON IUINTBI

TIJINTE

MIEPEKPBITHS

Pucynok 6 Ilpumep KOHCTpyHpOBaHUS MHOTOITYCTOTHOM MPEAHANPSKEHHOMN TINTHI

- 4

—

3 & nuacHeu

FOHE

-~

1- xapkac KP-1

S
3T i I4. 2- cetka C-1

325

7 ‘lm 5 3— cerka C-3
' 4— cerka C-2

7-1

85

%,

apMatypa

5—  Hampsraemas

85, 125, 7— MOHTaXHasl eTIsA
159 26 15943 115 1 8— BBINYCKM IpeIHaNpsHKEHHOU

apMarypsl

\& [\o§
J70 325

MIPOJI0JIbHAS

9 — BepxHss OeTOHHAS MOJIKA

Cerka C-1 pacnonaraercst B BepxHel nojuke. JlyimHa ceTku paBHa AnuHe inTel MUHYC 50 MM. [Hnpuna

CeTKH MeHbIlle mupuHbl cxkaTtoil monku Ha 20-30 mm. [ar crepxneit B cerke 200%x200. duamerp
crepkueit 3mm B500 (B,-1).

Cerka C-2 pacnonaraercsi B HW)KHEH IOJIKE B TOPLOBBIX yacTsax. OHa IpeaHa3sHaueHa JUlsl yCHUIICHMS

TOPLIOB KpaWHMUX TPOMOJBHBIX pedep MpH TMepenade YCWIHS TPEIBAPUTEIHLHOTO HAIPSHKCHUS.

HpI/IHI/IMaeTCH KOHCTPYKTHBHO, U JOJIDKHA OXBATbIBATb KpaﬁHHe OpoaOJIbHBIC HAIIpATAaCMbIC CTCPIKHU.
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JlJInHa CeTKU B COTHYTOM COCTOSIHUM paBHa JuiHe ceTKu C-1. [IinHa ceTKu B pa3BepHYTOM MOJIOKEHUH
paccunThIBaeTCSA C yaeToM BhICOTHI pebOpa. [lupuna cetkn 350-400mMm. Inametp ctepxueit 4mm B500
(Bp-1). Iar crepxneit 50-100mm.

Cerka C-3 npenHa3HaueHa Jisl YMEHbIICHUS [IUPUHBI PACKPBITUS TPELIUH B CPEAHEN 4acTH MpoJieTa.
[Tpunumaercst koHcTpykTuBHO. [lnpuna cetkn 600 mMm. [InmHa ceTku MeHbIIe IIMPUHBI IUTUTHI HAa 20—

30 mm. [Inametp crepxueit 4mm B500 (B,-1). Iar crepxkneit 50-100mmM.

Ha npuonopHbIx yyacTkax IiMThl ycraHaBiauBaerca kapkacbl KP-1 cummerpuuno yepes 1 wium
2 TyCTOTHl JJIWHOW, paBHOW 1/4 TpogONBHOrO pa3Mepa IUIMTHI C TOMEPEeYHON paboueit

apmarypoil. /lnamerp crep;kHel IPUHUMAETCS U3 pacyera.
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4.2 PACYET KEJE30BETOHHOM KOJOHHBI 1 3TAXKA

B nenTpanbHO CKaThIX AJEMEHTAX JMHUSA JEUCTBUSA MPOAOJBbHOM cuiibl N COBHAJIAET C
LEHTPAITBHOM OCBIO DJIEMEHTA, MOATOMY YCHJIMS PACIpPEACISIOTCsS 0ojiee paBHOMEPHO IO
CECUCHHUIO.

Bo BHELEHTPEHHO CXKaTbIX KOHCTPYKIHUAX MNPOJOJIbHAS CUJa JIEUCTBYET CO CMEIICHUEM
OTHOCUTEIILHO IIEHTPAJIbHOM OCH 3JIEMEHTA (C 3KCLEHTPUCUTETOM — €p), YTO PAaBHOCHIHHO
OJTHOBPEMEHHOMY TPUJIOKEHUIO MPOMOJIbHON cribl N U m3rubarorero momenra M. Ilpu
3TOM IKCLUEHTPUCUTET MPOJIOJIBHOMN CHIIBI Oy/IeT paBeH oTHOIICHHIO €g=M/N.

Takum 00pa3om, IEHTpAIbHOE CKaThe 00Jiee BBITOAHO, MOCKOJBKY KOHCTPYKIIUS MEHEe
HaIpsKEHa.

OnHako B peaJibHOM NPAKTHUKE JAOBOJBHO CJOKHO JIOOUTBCS COCTOSHUS IICHTPAIBHOTO
CKaTus KOHCTpYKUUU. He3HaunTenbHble SKCIEHTPUCUTETHI UMEIOT MECTO OBITh M B TaKHX
KOHCTPYKIUAX. [10ATOMY IEHTpasbHO CKAThI€ AJIEMEHTHI NMPUHATO HA3bIBATH CHKATHIMU
3JIEMEHTAMM €O CJIYyYAiHBIM IKCIEHTPUCUTETOM, C YUYETOM PsiJia YCIOBHIA:

-Ha KOJIOHHY JIEUCTBYET Harpy3Ka, IpHJIOKEHHAs! CO CIy4allHbIM SKCLIECHTPUCUTETOM;
-KOJIOHHBI IPSIMOYT'OJILHOTO CEYEHUS WJIM KBAJIPaTHBIE;

-IIPOJIOJIHOE aPMUPOBAHHUE BBIMOJHACTCS CTEPKHSMU apMaTyphbl, PACIOJIOKEHHBIMU I10
yIJIaM CEYEHUS;

-OTHOILIEHUE PACUETHOM JJIMHBI KOJIOHHBI lo K MEHBIIIEH CTOpOHE ceueHus h He mpeBbIaeT
20 1.e. 1,/h<20;

-IIPOIIEHT apMHUPOBAHUSI | — OTHOIIEHUE TUIOMIAAN TOMEPEYHOTO CEYCHHUS apMaTyphbl K
IUIOIIAAY CEUYCHUS KOJIOHHEL

- OnTtumanbHbIi TPOLEHT apMHUPOBAHUS — OTHOIIECHHE IUIOLIAAU IONEPEYHOr0 CEYEHUs

apMaTypbl K IUIOLIA/IU CEYEHHsI KOJIOHHBI 1 HaxoauThes B npeaenax 0,4-3%.

4.2.1 3ananue
Paccunrare mo 1 rpymnme mpenenbHBIX COCTOSIHMM W BBHITIOJHUTH KOHCTPYHUpOBaHUE COOpHOM
KeIe300€TOHHOM KOJOHHKI 1 3Taxka CpeHero psa.
Hcxonnble naHHbIe:
[Ipoer L (M), mar xomonn B (M), BeicoTa 3Taxka H,; (M), KOJIMYecTBO STa)ked, BapHaHT
pacYETHOM CXEMBI

Brinmonasercs YCPTEIK KOHCTPYKTHBHOﬁ CXCMbI KOJIOHHBI (pI/ICYHOI( 7)
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Pucynok 7 KoHcTpykTHBHas cxeMa KOJIOHHBI

&N 1 — oCcb KOJIOHHBI

|

1

_L i _L Cuma N IIpUIIOKEHA C OJOKCHCHTPHUCHUTCTOM B IIpCAciaxX CCUCHUA
i
|

4.2.2 CtaTnyecKuii pacyeT KOJOHHBI

PacyerHas cxema KOJOHHBI IPUHUMAETCS MO Tabmuie 3 B 3aBUCHMOCTH OT KOHCTPYKTUBHOT'O
pelIeHus 3/1aHus.

Ecnu 3nanue 6e3 nodseana, TO KOJIOHHA MEPBOrO 3Ta)ka YaCTUYHO 3allleMJeHa B (yHIaMEHTE U
LIAPHUPHO OMNepTa B yPOBHE MEPEKPHITHs (TOYHEE, B yPOBHE HU3a pUTENs, KOTOPHIM MpUBapeH K
KOHCOJIM KOJIOHHBI U MPEMSTCTBYET Je(hOpMHUPOBAHHIO KOJIOHHBI). B 3TOM ciydae 3HaueHue

pacueTHO# JTUHBI KOJOHHBI paBHsiercs lo = 0.7H; , rae Hi- paccTosiHEe OT HU3a PHUres MEPBOTO
JTa)ka 70 BepxHero obpesa ¢pyHnamenTa, To ectb Hy = Hom + 0,15 - hpue -hnax.

Ecnu B 31aHUM TpelycMaTpUBAeTCsS 1006di, TO KOJOHHA MEPBOTO 3Taka OMUpPAETCs Ha
KOJIOHHY ITOJ[BaJia, U UMEET IAPHUPHOE 3aKPEIUIEHHE B YPOBHE HHM3a 000MX IEPEKPBITHIA, KOTOPHIE
C Hel rpanuyar. Torma pacyeTHas [UIMHA KOJOHHBI B O3TOM BapHaHTe 3JaHHsS HMMeEeT
3Hauenue: 10 = Hom.

OO6yyaromeMycst Ha 3TOM 3Talle HaJICKUT MPUHATH PENIEHHE O HAJIMYMH WA OTCYTCTBHH
oJ[Bajia B CBOEM 3JIaHHHU M MOJCYMTATh COOTBETCTBYIOIIEE 3HAUECHHE THOKOCTH.

Ho HY)XHO 3alIOMHHTb, YTO IMPUHATOC 3ACCh PCIICHUC BJIIMACT HA KOHCTPYKTUBHOC PCIICHUC

KOJIOHHBI ITPU BBIIIOJHEHUU €€ YepTeka. A UMEHHO: YTOOBI BBIIOJIHUTH CTHIKM CMEKHBIX KOJIOHH,
HY’KHO UMETh HUKHIOIO U BEPXHIOI0 METANINYECKUE 3aKJIa/IHbIE IeTalIN (3TO KacaeTcst
MIPOMEXYTOUHBIX IO BBICOTE 3/1aHUs KOJIOHH). Eciu jke KOoJIOHHa MepBOro 3Ta)ka YCTaHABIIMBAETCS
B ()yHIaMEHT (TO eCTh 3/1aHue 0e3 moJBasia), TOr/1a TaKo! 3aKJIaJHON JAEeTalu B €€ HUKHEH 4acTH

HE cleayeT mnpeaycMmarpuBarh. CrlenoBaTelabHO, 3TO OOCTOSTENBCTBO HYKHO Y4ecTh NpHU

pa3paboTke pabouero yeprexa KOJOHHHI.
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Tabmuua 3 Koaddunuent Y ans pacyera AIMHBI KOJOHHBI

Cxema
3aKPEeIIeHNA
KOMOHHBI
{cTOHKH) M
BYA
Harpy3xu

n .0 0.7

Pacyer KOHCTPYKTHBHOM JJTMHBI KOJIOHHBI (IUIs 31aHUs O€3 1Mo Baia)
Ik =0,6 +0.45 + Hor— hpuren}l - hl'IJ'II/ITBI

rae 0,6 — rmyOuna 3a7eNKu B cTakaH pyHIaMeHTa

0,45 — paccTosiHUE OT HYJIEBOM OTMETKH /10 00pe3a pyHaaMeHTa

4.2.3 OmnpenejieHne pacyeTHON MPOJ0JIbHOI CHJIbI B KOJIOHHE NEPBOI0 3TAMkKa

Tabnuua s cOopa Harpy3ku Ha KojoHHY 1 ataka (] mpuBoauTcs B npunoxcenuu B mabauya 2.
Ha ogHy KOJIOHHY MHOTOATa)KHOTO 3JIaHUS TPUXOJUTCS BHEIIHSS Harpyska ¢ roiormamu LxB,
KOTOpasi Ha3bIBACTCS 2py3060i niowjadvio. Torma moyiHas pacyeTHas MpojoibHas cuiaa N B
OTIOPHOM CEYEHUH KOJIOHHBI IIEPBOTO ITAXKa OT BCEX PACIIOIOKEHHBIX BBIIIE ITAKEH MOXKET OBITh
BBIYKCIIEHA KAK: N=qgxLxB

rJie ( - mojHas pacderHas Harpyska (kKH\w?)

L xB — rpy3oBas miomniaas niu cetka KOJIOHH (M);

4.2.4 XapaKkTepHCTHKA MPOYHOCTH 0€TOHA U ApMATYPbI
Haznauator xnacc 6etoHa, kinacc paboueil 1 KOHCTPYKTUBHOW apMaryphl.

PacuetHble conpotuBieHus 6etona Ry, - Tabauma 5. 2 [2]
Koaddumment ycnosus padotst 6erona yb,=0,9. —1m.5.1.10 [2].

PacyerHbie conpoTuBieHus apMaTypsl Rs , - Tabmunas.8 [2].

PacuetHsie conporuBienus apmarypsl Rsc , - Tabnumnas.8 [2].
425 Tlondop ceyeHUsi KOJTOHHBI

HO,Z[60p CCUCHU S KOJIOHHBI BBIIMIOJIHACTCA B TOM CJIy4ac, €CJIN pa3MCpPbl CCUCHUS HC 3alaHbI.

Pacuer BbImONTHSAETCS MO CIEAYIOMIEMY AJITOPUTMY:
A) Boraucistior TpeOyeMyio 0N IONEPeIHOr0 CeUCHNUs KOIOHHB! Arpeg

ATpeG = Nmosn / [(P (Rb X Vb2 + 1R RSC)]
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rae @ - Ko3QUIMEHT MPOJ0JIbHOT0 U3ruba, B MEPBOM MPUOIMKEHUH TPUHUMAETCS PAaBHBIM
1
M - ko3 punreHT apMUpoBaHus, IpUHUMaeTcs B epsoM nmpubmmkenun 0,01;.
Rsc - pacuetnoe conpoTusienne apMaryphl
b) Ceuenne konoHHBI IpUHMMAIOT KBagpaTHOH (OPMBL. PeKoMeHayeMble pasMepbl CTOPOHBI
CEUYECHUS KOJIOHHBI
b=h=+ ATpeﬁ
B) IlpunumaroT pasmepsl CTOPOHBI KOJIOHHBI D X h MCXOst U3 yCIIOBHS - pa3Mephl CCUCHHMS
koJIoHHbI 10 500 MM mpuHumarotrcs kpaTHbiMU 50 MM, nanee kpaTHbiMu 100 Mm. CeueHue

cienyeT IpuHUMaTh He MeHee 250 M.

F) MNPUHHUMAIOTCS OKOHYATCIBHBIC Pa3sMEPbl CCYCHHA KOJIOHHBI Y BBIYHUCIACTCA (1)aKTI/I‘~I€CKa$[

IJ1omaab CCYCHUA KOJIOHHBI AKOH.

4.2.6 Tlondop niomanu padoueii apMaTypsbl

[Tnomaap npoaoabHOM paboueii apMaTypbl ONpeaeseTcs Mo CIEeAYIOIMEMY alTOPUTMY:

A) Onpenensior TpeGyeMyIo IIONIAIb MOIEPEIHOro ceueHns padoueii apmarypsr AS'F
ASTp = [N / o - (/A\KOJ1 X be ’sz) ]/ RSC
rjae @ — k03 (GULHMEHT NPOJOABHOIO U3ruda, BRIYUCIIAEMBIH 110 (hopMyIie

=@, + 2((031. — @, )X LN (5)

rie @p, @sp — xodduimeHtsl, omnpenensgemMple N0 Tadbauue 4 B 3aBUCHMOCTH OT
OTHOILIEHHUS TMOCTOSIHHOM Harpy3ku Ni k mnomHoil Harpy3ke N, uncnomb3ys MeTon
WHTEPIOJISIINH,
Ols — k03 urment, onpenensemMslit o popmyse
RSAS
X, =——
Vil 4,

Ecnu ycnosue (5) He BbINONHAETCA, TO IPUHUMAIOT (P = Pgp.

T
B) Eciu B pesynbTare pacdera AS'F mosydaeTcs OTpUIaTeNbHOE 3HAUYEHHE, TO 3TO TOBOPHT
0 TOM, 4TO OeToH 0e3 apMaTyphl CHpaBisieTcsl ¢ Harpy3koi. B aTom ciydyae HEeoOXoauMMO
YMCHBIINUTDH pasMEpPLL CCUCHUA KOJIOHHBI HIIN 3a4aTbCs MEHEEC IPOYHBIMU

XapaKTCPUCTHUKAMU MAaTCPUAIOB U 3aHOBO IIPOU3BECTU PACUCT. Taxxe BO3MOXKHA
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MMOCTAaHOBKA apMaTypbl KOHCTPYKTUBHO 0€3 Kakux 00 M3MEHEHUH, HO AUAMETP apMaTyphbl
OJKEH OBITH HE MeHEE | 6MM.

Ecnu pe3ynbTar noiydeH MOI0KUTENBHbIN, TO IEPEXOAAT K CICIYIOIEMY TYHKTY pacueTa.
Tabnuua 4 3nauenus kodpduuueHToB QPp, Psph
3HaveHun K03QPUUKEHTOB @, ¥ @,

Lo/h

N,/ 6 8 10 12 14 16 i8 20
KosdPprumenr gp
0 0,93 0,92 0,91 0,90 0,89 0,86 0,83 0,80
0,5 0,92 0,91 0,90 0,88 0,85 0,81 0,78 0,65
1 0,92 0,91 0,89 0,86 0,81 0,74 0,63 0,55

| Lo/h

wm | © 8 10 12 14 16 8 20

KospPuumeHr Q.
0 0,93 0,92 0,91 0,90 0,89 0,87 0,84 0,81

0,5 0,92 0,92 0,91 0,90 0,87 0,84 0,80 0,75
1 0,92 0,91 0,80 0,88 0,86 0,82 0,77 0,70

B) mno copramenty apmarypel (nmpunoscenue b) ToOnOMparOT KOJMYECTBO, JIUAMETp H
(bakTHUECKyO IIIO0MIAb apMaTyphI AS?*" cobnronas ycaoBUe As? "> Ag™P

I') onpenensoT NPOICHT apMUPOBAHUS

AP AL x 100% < 3%
J1) IpOBOJAT pacyeT MornepeyHol apMaTypbl

- OmpenessifoT mar NONepeuHbIX CTepKHEl B cBapHBIX Kapkacax S < 20d, Ho He Gosee 500 mm,
rae d — nuametp pabodeil apmaTypbl

- [Ilar XoMyTOB NPUHUMAETCS KPATHO 5 CM B MEHBIIYIO CTOPOHY

- JluameTp XOMyTOB IIPUHUMAETCS 1O TabJIHIEe CBAPUBAEMOCTH cTepskHell (npunoscenue I)
dsw=>0,25 d (ue menee 5 mm)

- JIns momepevHbIX cTep KHEH MpUHUMAIOT apMatypy kinacca A240 (Al).
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4.2.7 PacyeT NPOYHOCTH KOJOHHBI

YcnoBre NpOYHOCTH 7Sl LIEHTPAIbHO-CHKATHIX KelIe300€TOHHBIX KOJIOHH UMEET BUJL:
N < px be ’YbZXAKOJ'l (6)
rae ¢ — KodPUIMEHT TPOIOJIBHOTO M3TH0a, ONMpENeIsIEMbId MO TaOJHIE S , UCIOIB3Ys

MCTO UHTCPIIOJIANA

Tabmuna 5 3HaueHus Ko>PUIKEHTA @, 3aBUCAILEE OT TMOKOCTH DIEMEHTa A

A= 6 7 8 9 10 11 12 13
Lo/h

[0} 0.92 0,915 0,91 0,905 0,9 0,886 0,872 0,858
[Tponomxenune TabIUIIbI

A= 14 15 16 17 18 19 20

Lo/h

[0} 0,844 0,83 0,804 0,778 0,752 0,726 0,7

Ecnu ycnoBue (6) BHIIONHSAETCS, TO IPOYHOCTH KOJIOHHBI O0ECTIeueHa.

4.2.8 KoHcTpyupoOBaHHe KOJOHHBI

Pa3meprl ceueHHMs KOJIOHH cieqyeT NpuHMMarh He MeHee 250 MM, M OHM Ha3HA4YaroTCs
kpatHeiIMH 50 MM Inpu paszMmepax cTopoHbl ceueHus a0 500 mm u kpatHeiMu 100 MM mpu
pa3zMepax cTopoHbl ceueHus 6ombie 500 M.

[IpaBuiia ycTaHOBKH apMaTypbl B KOJIOHHBI U IPOEKTUPOBAHUS KapKaCOB:

a) CTEpXKHH TNPOJOJIBHON apMaTypbl pacrlojiararoTcsl y rpaHell KOJOHHBI C 3alllUTHBIM CIIOEM
6eroHa He MeHee 20 MM U He MEHee UX JJMaMeTpa; MolepeyHas apMaTypa ¢ 3allUTHBIM CI0EM He
MeHee 15 MM 1 HE MEHee ee ThameTpa;

0) 11 cBOOOAHON YKIAAKU B (POPMBI KOHIIBI IPOAOIBHONW apMaTypbl HE JAOJKHBI TOXOAUThH 10
IpaHu Topua KoJIoHHbI Ha 10 MM mipu ee ayinHe 10 9 M 1 Ha 15 MM nipu muHe 10 12 M. Ho ecnu
B OlOJIOBKE KOJIOHHBI IIPEIyCMOTpEHA 3aKjiajHas JAeTajdb JUId ONUPAHUS BBIIEIEKAUX
KOHCTPYKIUH, TO MPOJOJIBHBIM CTEPKEHb apMaTypbl HE JOJHKEH JOXOAUTH JIO0 STOW 3aKia/HOM
Jeranu He MmeHee yeM Ha 10 mm;

B) npu ceueHuH KoJaoHHBI 10 400x400 MM MOKHO CTaBUTh 4 CTEP>KHSI IPOJOJIBHON apMaTyphl,
pacriosiarasi ux 1o yriam KOJIOHHBI, IPU OOJBIINX pa3Mepax CeUeHUs paCCTOSHHS MEXy OCSIMU

MPOAOJIBHBIX CTEPKHEHN HE NOJKHBI TpeBbIaTh 400 Mm;
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I) IUIOCKME apMaTypHble KapKachl Iepel IOCTAaHOBKOH B oOnalyOKy OOBEOUHSIOTCS B
IPOCTPAHCTBEHHBIC KapKAachl MPH MMOMOIIM COCTUHUTEIbHBIX CTEPKHEH COTJIACHO PHCYHKa 8 U

pucyHka 9;

Pucynox 8 ApMupoBaHue KOJIOHH CBapHBIMH KapKacamu

Ly e
[ LI,

iy ay I.LL =]

_Q_TIL_I_Tll.

1- tockuit kapkac
2- COeIMHUTENbHBIE CTEP>KHU

Olp - 3aIIMTHBIN cJI0K O€TOHA TPOJOIBHON apMaTyphI

[2¥)

Pucynok 9 IlocTanoBKa MONEPEYHBIX CTEPKHEH B KapKacax:

a) 0)
e

N\
N

- ] ~
pr o
/f fj E'F'u W
1 1 s
\ Ve
e 8
a) 00BEMHBIH Kapkac, 6) IIJIOCKHUI Kapkac, ds — JuaMeTp IPOAO0JIBHBIX CTCp)KHCﬁ

apMmarypsl; dgy — JAUAMETp MOMEPEUHBIX CTEPIKHEH; Sy — IIar MOMEPEYHBIX CTePIKHEH

1) JUTsl BOCIIPUSITHS COCPEOTOYCHHBIX HATrPy30K OT OaloK wir (epM BEPXHSSI YacTh KOJOHHBI
(OTOJIOBOK) JOMOJHUTENBHO aPMUPYETCS TOPU3OHTAIBHBIMU CeTKaMu (He MeHee 4-X) COrJacHo

pucynka 10.
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Pucynok10 ApMupoBaHue OTOJIOBKA KOJOHHBI

~1

e - 1 — 3akiagHas neTaib;
2 — apMaTypHbIC CETKH;
3 — KapKac KOJIOHHBI

o )

A

e) Jns TpaHCHOPTHpPOBaHUS, CKIAAUPOBAHUS M MOHTa)Xa B COOPHBIX KeJIe300€TOHHBIX

KOJIOHHAX MpEeAYyCMAaTprUBAOTCA MOHTAXHBIC IICTIIA UK OJHO OTBEPCTHUC .

Paccrosane ot Kpad KOJOHHBI OO0 MOHTAXHBIX II€TCIIb HWJIWM MOHTAXHOIO OTBCPCTHUA

npuHuMaercs ot 1/5 mo 1/8 ATuHBI KOJOHHBI.
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4.3 PACYET JKEJIE3OBETOHHOW BAJIKH

XKenezoberoHHble M3rnOaeMbIe 3JIEMEHTHI JIOCTATOYHO YacTO BCTPEYAIOTCA MPHU MPOSKTUPOBAHUU
CTPOUTENBHBIX KOHCTPYKIMHA. DTO — OalKh TOKPBITHH, PUTEIH NEePEKPHITHHA, MEePEMbIUKH.
XKenezo0eToHHbIE OaJIKU NEPEKPBITUS ABISIOTCS CAaMBIMU PACIIPOCTPAaHEHHBIMU TUIIAMU oniop. OHU
CIIOCOOCTBYIOT IIPAaBUIBHOMY W PaBHOMEPHOMY pPacIpelleIEHUI0 Harpy3Ku OT COOPY)KEHHs, 3TO
obecrieynBaeT JOJTOBEYHOCTh M HaA&KHOCTh mocTpoiiku. HaumOonmpmmii cnpoc Ha Oanmku
MPSIMOYTOJIBHOTO CEYCHHS, Pa3Mepbl KOTOPBIX MOAOHPAIOTCS pacueToM. ['aBHOE ycioBue, 4TOOBI
pa3mepsl #k/0 6aTIKK MEePEKPHITHS TOJTHOCTHIO COOTBETCTBOBAIM HOpMaTHBaM, onucanHbiM B 'OCT.
banka paccuntsiBaeTcs 1o 1 rpymme npeesbHbIX COCTOSHUM.

B KypcoBOM NpoeKTe BHIMOIHSAETCS pacyeT Oaku MpSMOYTOJIBHOTO CEUYEHUSI.

4.3.1 3aganue

Paccuurare mo 1 rpymnmne npenenbHBIX COCTOSHUNM W BBIIOJHUTH KOHCTPYHMPOBAaHHUE COOpHOM
&Kene300eTOHHON OalKku MpsAMOYTOJIbHOTO ceueHusl. baika ogHomposieTHas, cBOOOAHO onepTas,
3arpy’KeHHasi paBHOMEPHO pacIipe/ieIeHHON Harpy3koil. BeIIOIHUTE KOHCTpYHMpOBaHHUE OAJIKH.
Hcxonnble jaHHbIE:

[Iponer L (m) , llar 6asox B (M) , koHCTpyKIMs onupaHus Oaaku

B 3aBucumocTH OT THIIA ONIUPAHUS BBIOMpAETCsS METOA pacyeTa. PaccMOTpUM OCHOBHBIE THIIBI OIIOP
&KeJe300€TOHHBIX 0aJIOK Ha HECYIUEe KOHCTPYKIUH.

- [IlapHUpHBINA TUII OIMPAHUS.

TaxoBbIM cuMTaeTCs Cily4aid, KOIr/ia B IPOEKTHOE MOJIOKEHUE YCTaHABIUBAIOT MIPEIBAPUTENBHO
M3TOTOBJIEHHYIO KeJIe300eTOHHYI0 OanKy. [IpnueM KOHCTpyKIMel He peayCMOTPEHbI HUKAKHE
3aKJIaHBIE JETAIN JJIS IOCIEAYIOLIETO JKECTKOIO COEJUHEHHS C KOHCTPYKTUBHBIMH 3JIEMEHTAMHU
3naHus. Kak mpaBmilo, Mpu TakoM THUIIE ONIMPAHUS HIMPUHA IUNIOCKOCTH ONMPAHUs Ha HECYILNE
KOHCTPYKLHUU (CTE€HBI, KOJIOHHBI) He TpeBblaet 20cM.

- Xectko 3amemMieHHas Oanka.

YroObl cunTaTh OATKY JKECTKO 3alEMJICHHON Ha KOHIAX, YCJIOBUS JOJDKHBI OBITH CIEAYIONIMMU:
Oanka OETOHUPYETCS OJHOBPEMEHHO C NMPHJIETAIOIUMH KOHCTPYKLHUSMH B COCTaBE MOHOJHUTHOM
CTEHBI, B €€ KOHCTPYKIIMM UMEIOTCS 3aKJIaJHbIE JIeTaJIN JUIsl MOCIEAYIOLIETO KECTKOTO COETUHEHUS
C OCTaJIbHBIMU KOHCTPYKTHUBHBIMH 3JeMeHTaMu. [Ipu GeTOHMpOBaHUU CO34a€T MOHOJUTHBIE Y3JIbI
COCIMHEHUI KOHCTPYKIIUMA.

- MHOrOnpONETHOE ONUPAHHUE.

[Ipy HeoOXoaUMOCTH MEpPEeKPHITh HECKOJIbKO IOCIEOBATEIbHO PACIOJIOKEHHBIX IPOJIETOB
onupaHue OalKy BBINOJHIETCS Ha HECKOJBKO OMOPHBIX KOHCTPYKIHMM (KOJOHHBI, MPOCTEHKU

MCKAY OKOH). Takoe ONUPAHUC PACCUYUTHIBACTCA KAaK MHOTOIIPOJICTHOC B CJlIy4dac, CCJIM OIIOPbI
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mapHupHbIe). Eciau onopsl skecTkHe, TO pacdeT BEAETCS M0 KaXI0MY OTAEIbHOMY IIPOJIETY, KaK 110
CaMOCTOSITEITLHOU OaJKe.
- KonconbHoe onupanue.
Peun 0 Takom TuMe onupaHusi BeAETCA, KOTJa OAUH WK 00a KOHIAa 0aJKi HE UMEIOT OIop, a TaK
K€ MPU OTCTYIIE ONOp OT KOHIIOB Ha HEKOTOpPOE paccTosiHue (cBec ¢ omopsl). Hampumep: yacth
IUTATHl TIEPEKPHITUSL BBINYIIEHA 3a TpPEIEeNbl CTEHb B BHUAE KO3bIpbKa. Takylo IUTHTY MOXKHO
paccMaTpuBaTh 0AIKOM C KOHCOJLHON OTOPOIA.
VYcnoBus, Ipu KOTOPBIX OMOPY MOXKHO CUMTATh KECTKOW 3allEMJICHHOH, a HEe IapHUPHOM:
e banxa bemonupyemcs 3a00HO cO CmMeHoU (Ui KOTOHHOU);
e B banke npedycmompensl 3aKiaoHble 0emanu no 6epXHeMy HOsCY.
B ocTanpHBIX cilydasx - MapHUPHAs OMopa.
KoHcTpykTuBHas cxema onupaHus Oalku aHa B npuiodiceHuu /1.
B kauectBe mpumepa Ha pucyHke 11 mpuBeneHa KOHCTPYKTHMBHAs cxema ONMpaHus Oajaku Ha
KHPITUYIHBIC CTCHBI.

PI/ICYHOK 11 KOHCTPYKTI/IBHaH CXEMa OIIhpaHus 6aJ'IKI/I Ha KUPIIUYHBbIC CTCHbI
] L !
|
ph: 3
B | S——— g
77
20 230 380 |

1 2 i
7@07‘ ean , AL

Ha ocHOBaHHMM KOHCTPYKTHBHOM CXE€Mbl HEOOXOAMMO ONPEIENUTh pa3Mepbl UIMHBI OallKu:
KOHCTPYKTHBHYIO JunYy |, u pacuernyro qmuny ly.

4.3.2 XapakTepuMCTHKA MPOYHOCTH 0€TOHA M ApMAaTYPbl

Hasnavaror kiacc 6eToHa, kiacc paboyeld 1 KOHCTPYKTHBHOW apMaTyphl.
Pacuetnsie conporuBneHus 6eToHa Ry, Rpt - Tabmura 5. 2 [2].
Koaddurmentsr ycnosus padots! 6etona Yh,=0,9, yp1 = 0,9 —n.5.1.10 [2].
Pacuetnbie conporusnenus apMatypsl Rs , - Tabmuia5.8 [2].

PacuetHbie conporuBiieHus apmarypsl Rsc , - Tabnumab.8 [2].

Es- Moayis yrpyrocts apmarypst. Es = 2,0 * 10° MITa 11.5.2.10 [2].

Eb- Mmonyns ynpyroctu 6erona ecrectBennoro tBepaenus EB = 32500 MIla 1.5.4 [2].

31



4.3.3 OnpenesieHue pa3MepoB cevyeHHust 0aJIKU

MuHuManbHas BBICOTA CeueHHs] Oanku Npin, momkHAa ObITh He MeHee 1/20 mepekpsiBaeMOro
nposera. B mensx ynudukanmu mupuHa Oanmok npuauMaiotr 100, 120,150, 180, 250 u npanee
KpaTHO 50 MM.

3agaemMcsi NPOU3BOJILHO:

- IIMPUHOI ceyeHus1 0ayaku b

u

- pexoMeHayeMbIM 3HaueHueM & = 0,3 (pekomenayembie 3HaucHus & ot 0,25 mo 0,4),
Tor/a no Tabnuue npurosxcenus E onpenensem KodppuuueHT Oy, 10 3HaYCHUIO &.

Tpebyemast pabouast BeicoTa ceueHus 6aiku hy onpenensercs mo popmyiie:
ho= \/ M/ [0m XRp *x Y2 % b]

[TonHast BeicoTa ceuenus Oanku h onpexnensiercs no popmysie
h=hy+a

a — 3alIUTHBIN ClI0i 0eTOHA, MPUHUMAETCS:
- U1t 0aIOK MPU OJHOPSAHOM apMUPOBAHHUH U BbicoTe O6anmku 10 600mMM oT 3 10 5 cMm;
- mis 6aok BeIicoTOM > 600 MM | TIpH pacmoJioKEHUH pabodeil apMaTypsl B JBa psijaa — oT 5 1o 7
CM.

VYHuduurupoBaHHas BbICOTa CeUeHMs OalKu Ha3zHadaeTcs KpaTHOW 5 cM 10 BbICOTHI 50 cM u
kpatHoil 10 cM npu Gosbiei BbICOTe.
I[Tposepsiem ycnosue h> hpyin
OKoOHUaTeNIbHO MPUHUMAEM pa3Mepsl ceueHus Oanku b xh
[Tposepsiem BoinonHeHUe ycnosus h / b, oHo nomKkHO OBITH B Tipeaenax ot 2 1o 4.
Ecnmu ycioBue He BBIMONHSETCSA, TO CJIENyeT W3MEHUTh IIMPHUHY CEYCHHS W BBITIOJIHUTH PacyeT
1mo0opa ceueHus 3aHOBO.

Ecmu YCJIOBHUEC BBIIIOJIHACTCS, TO MIPUCTYIIAOT K HaﬂbHeﬁH.IeMy pacucry OayKu.

4.3.4 CtaTnyeckuii pacyer

1. Pacuernas cxema Oanku H300pa’kaeTcsi B 3aBUCUMOCTH OT OMNHpaHUs OaJKM COTJIACHO

pucynkam 12 u 13.
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Pucynok 12 PacuerHast cxema 1Jis IIAPHUPHOTO OMTUPAHUSL.

q

% b 3
Orae o “
\ Orin smiopa Oy
0 1]
M,
0 /m o @mopa M,
D

Pucynok 13 Pacuernas cxema /it KOHCOJIBHOM Oanku

I=

2. Pacuer Harpy3ku

Ot TwmarenbHOCTH cOopa M pacueTa Harpy3ok Ha OajKy 3aBHCUT KOHCTPYKTHBHAs HaJIE€XKHOCTb
COOPYKEHHUSL.

[TonmHast BemMUYMHA HArpy3KH OIpENeNseTcss Kak CyMMa IOCTOSHHOW M BPEMEHHOW Pacy€THBIX
Harpy3ok. Jlisi momydeHus pacu€THBIX Harpy30K HYKHO HOPMAaTHBHOE 3HA4YE€HHE HArpy3Kd
YMHOXUTb Ha KO3 PULIMEHT HAAEKHOCTH 110 Harpy3Ke, onpeaesnseMs! 1o tabmuuue [3].

Tabnuia no coopy Harpy3ku Ha Oanky (| nana B npunoxcenuu B mabauya 3.

EXuHAIeil H3MEPeHHs [T PACTIPEACICHHOM HArpy3KH IPHHSTO OTHOLICHHE KI¢/M”, OHAKO, TIPH
pacueTax cOOpHBIX eJ1e300€TOHHBIX OaJIOK /7S IEPEKPHITHS 3HAaUEHUE paclpe/ie]IeHHON Harpy3Ku
MPUHUMAETCS Ha METP MOTOHHBIN (M.11.). UTOOBI MepeiT OT METPOB KBAAPATHBIX K MTOTOHHBIM,
3HAa4YCHUE pacTpeIeTICHHON Harpy3KH YMHOKHM Ha ITOKa3aTellb PacCTOSHUS MEXIy Oankamu
MEPEKPBITHS (UX OCSIMH).

JlanHble ais cOopa Harpy3Ku:

. Bec cOopubix maut BeicoToi 220 MM 310 Kr/m?

J OGBeMHBIT Bec Getona 2500 kr/m®

3. BHyTpeHnHue ycunus B Oanke

. —_ 2
Usrubaromuit MomeHT B cepenuue nponeta  M=Qxly/8

[onepeunas cuna Ha omopax:  Q=0xlo/2
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3.

4.3.5 Pacyer 6aJIKH HO HOPMAJILHOMY CeYeHHIO (pacyeT MPOJ0JIbHOIN apMaTyphbl)

[Topsnox pacuera:

Pa6ouas BbIcOTa Mo06panHoro ceuenns 6amku Np=h —a

YTouHseM KO3PPUITUEHT Oy, VTSI TOAOOPAHHOTO CeUeHUS OaIKu

Oy =M/Rb xYp, X b xhy

[IpoBepsiem ycimoBue 0Oy < OR

(")

JlanpHenmil pacyet IpOU3BOJUTCS 10 CIEAYIONIEMY aJrOpUTMY, IPUBEICHHOMY B Tabuulie 6.

Tab6numa 6 Anroputm pacdera o yenosuo (7) Oy < OR

Ecau ycioBue (7) BbinosiHseTCsl, T.€.

Om

< OR

Ecau ycioBue (7) He BbINOJIHSIETCS, T.€.

Om

>(1R

ApmMarypa CTaBUTCS TOJIBKO B PacTSHYTOU

Apmarypa CTaBUTCSl U B pacTSHYTOH 30HE OE€TOHA, U

30H¢ OeToHa (ceuyeHHWE C OJMHOYHON | B C)KATOU 30HE (CeueHue C IBOMHON apMaTypoil)

apMarypoil)

4 [lo Tabmuue (npuroscenus E) | 4 | BBIUKCISIOT IUIOMIAAL CKATOM apMaTyphl
OTIPENIETISIOT ﬁ , IPUMEHSIST METO[T Asc™? =[M - Rb X’YbZXthozx or] /
MHTEPIOJISALINI Rsc x (ho - a)

T/Ie a - 3alUTHBIN CI0H OeTOHA B C)KAaTOH 30HE
a=a

5 Breraucnsior TpeOyemyro miiomans | 5 | BeaucngroT miuomaas pacTIHYTOM apMarypbl
HOMEPEYHOT0 CEYEHUS apMaTYPBI As™PO =[€rx Rb xYyxbxhe’X0R + Rsex Asc™?]
As™®=M/Rs x 1} x hg / Rs
rae ORr — TpaHUYHOE (npeneanoe) rac (‘;R — MNPEACIIbHOC 3HAUCHUC OTHOCUTEIbHOU
3HAYCHIE Kxod(hduIHenTa o, BLICOTBI  CKaTOM 30HLI OeToHa, TabiuIa
[MpunuMaeTcs 1o Tabnuie (npunoxcenue JK)

(npunoowcenue X)

6 ITo COpPTaMEHTY apmatypbl | 6 | [lo copramenTy apmatypsl (npunodicenue b )
(npunosicenue F) MoAOUPAIOT MOAOUPAIOT KOJIMYECTBE CTEpPKHEH, auaMerp
KOJIMYECTBE CTEPIKHEM, JAaMETp paboueil apmarypbl Kak CXaTod , Tak H
paboueii apMaTypbl ¥ BBITHCHIBAIOT pacTSHYTOM ¥ BBIUCHIBAIOT  ILJIOLIAMb
IO apMaTypbl HCXOIsd U3 apMaTypbl HCXOJIS U3 YCIIOBUS :

YCIIOBUS : AsTpeﬁ < As‘l""‘T
ASTPeﬁs Asq)am" AscheG S ASC(I)aKT

= i
Pasumia niomanei, T.e. Asq)am - ASTpe JOJKHA OBITH B mipenenax 5 — 7%.

o aKT
Paznuna nomranaei, T.e. Ascq’ - A

Tped

JI0JDKHA OBITH B nipeaenax 5 — 7%.

KonuyecTBo crepxHeit xxenareabHo NpUHUMATh 2 , 3 , 4, 6 ¢ y4eTOM MOCTAaHOBKH 2X HIJIA 3X KapKacoB.

34




4.3.6 Pacuer 6aJIK1 0 HAKJIOHHOMY CeYeHHUI0 (PacyeT NMonepeyHo apMaTyphbl)

[To tabnume «Tabnuila CBAapUBAEMOCTH CTEpXKHEW B Kapkacax» (mpunooscenue I)
noAaOUpaeTcs AUAMETP MOMEPEYHOU apMaTyphl.
Knacc nonepeunoit apmatypsi A240.

[IpoBepsieM HEOOXOMMOCTh OTIEPEUHOI apMaTypHI [0 YCIOBUIO

Q<em*XRyXynxbxhy (8)

rae Opz — KodhPHUIMeHT, 3aBUCAIINN OT BUAa O€TOHA, 1A TshKeaoro 6erona nmpuHumaetcs = 0,6
Ecnu ycioBue (8) BBIMONHICTCS, TO MOMEPEYHas apMaTypa o pacyery He TpeOyeTcs, OHa CTaBUTCS
KOHCTPYKTHUBHO.

Ecin ycnoBue (8) HEe BBIMONHSETCS, TO B DJIEMEHTE BO3HUKAIOT HAKJIOHHBIE TPEIIUHBI U €r0
MPOYHOCTh 10 HAKJIOHHOMY CCUEHHIO JOJDKHA OBITh OOecrieueHHa apMaTypoH, MOCTaBJICHHOW I10

pacqéTy. Pacuer MPOU3BOAUTCS IO CIICAYIOIICMY aJITOPUTMY.

1. PaccuuTtsiBaroTCS Iaryu NonepeyHoON apMaTyphl

Ha npuonmopHoM ydyacTKe Kapkaca, JJIHHA KOTOPOIO COCTaBIISIET Vi ot 06H_I€I71 JJINHBI
2

MPOJIeTa, PACCTOSTHUE MEXKY MOTEPEYHON apMaTypOil I0JKHO OBITh:

a) pu BeicoTe Oanku He 6osee 450 mm - S;= 0,5h u He Gostee 150 mm.

0) mpu BeicoTe Oosiee 450 mm - S3=1/3h u He GoJiee 500 mm.

B cpenneit yactu kapkaca npu BbicoTe Oanok 6osnee 300 MM IIar monepeyHor apmarypbl
MOKET OBITh YBCJINYCH
S, =3/4h u ne 60J1ee 500 Mmm.

OHpeI[eJBIeM MaKCHMaﬂBHBIﬁ mar XOMyTOB, LITO6I)I CpaBHI/ITb C paC‘{eTHHM 3HA4YCHHUCM
Smax= [0,75 x h? x @y x Rbtxypxb] / Q

- JUIS TSDKETIOro OeTOHA Ppp=2;

2. HpOBCp}ICM yCJIOBHUEC, O6CCHC‘{I/IB3IOH_ICG IMPOYHOCTL CIKATOTO OeToHa C HOHCpC‘-IHOﬁ

apMaTypOﬁ MC)K[[y HAKJIOHHBIMUA Tpe]lII/IHaMI/I
Q <0,3% YW1 X Yp1 XRpXYp2xbx hy  (9)
rjie YW1 - KO3 QHUIMEHT BIMAHKS [ONEPEYHON apMATYPBI, PACCUUTBIBAETCS 110 HOpMYIIE:
ywi=1+ [5x Asw xa] / [bxS]
rae ASW' mIomanab HOHepeqHOFO CECUYCHUA OAHOT'O HOHepe'-IHOFO CTep>KH$[.
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(/- OTHOIIICHHE MOJTyJIeH yIIPYTOCTH apMaTyphl U gedopMannu 0eToHa
0=Es/Eb

rze Yp1 - KOOQPUIUEHT, yIUTHIBAIOIUI IPOYHOCTh O€TOHA

Y= 1-0,01 x Ry X Yo

Ecnu ycinosue (9) BBIMOMHACTCS - MPOYHOCTh OETOHA MEXTY TPCUIMHAMH JOCTATOYHA.
Eciam ycnoBue (9) He BBINMONHAETCS — HEOOXOAMMO M3MEHHTH IMOMEPEUYHYIO apMaTypy W eme pas
IIPOBEPUTH YCIIOBUE.
3. Brruncnsem YCWJIMC B MOICPCUHBIX CTCPIKHAX HA CAMHUIY JJIMHBI 3JICMCHTA
Qsw= [RswxAswxn] / S;
raie RSwW- pacdyeTHOe€ CONPOTHBIICHHE TOMEPEUYHON apMarypbl (XOMYTOB) IIPH pacyeTe Ha
IIOIIEPEYHYIO CUILY.
N- 4KCII0 BETBEN MOMEPEUHbIX CTEPKHEN WIIM XOMYTOB B OJIHOM CEUEHUU (IPUHUMAETCS PaBHBIM 2)

4. HpOBepreM IMPOYHOCTb HAKJIIOHHOT'O CCUCHUA
Q< (Pb2X\/[2XQ5W X RpeXYp1X bxhoz]

BbIBO/I: VYcioBue BBINOJIHSIETCS, TPOYHOCTh HAKIOHHOTO CEYEHHUs MO MONEPEYHOM Cuie IpH

MPUHATOM JAMAMETPE U Iare MomnepedHbIX CTepKHEl (XoMyToB) obecriedeHa.

4.3.7 KoucTpyupoBaHue 0ajaKu

Apmatypa Gasiku oObenuHseTcsl B mpocTpaHcTBeHHBIH kapkac KII. OH cOCTOUT M3 BYX MIIOCKHX
kapkacoB KP — 1, coenunutenpHbix crepxkHsaMH. [lmockue kapkachl cocTodT u3 paboueil u
MonepeyHor apMaTypbl. YHCIO MIOCKUX KapKacoB B CEYEHUU OalIkM MPUHUMAIOT B 3aBUCUMOCTHU
ot e€ mmpunsbl. [Ipu mmpune ceuennss 100 mm wm 150 MM ycraHaBiuBaroT oaMH Kapkac. [Ipu
OosblIel NIMPUHE YCTAaHABIMBAIOT 2 U 00Jiee KapKacoB.

PaccrosiHre Mex a1y IpoAOIbHBIMU CTEPKHSAMHU B PACTAHYTON 30HE MPUHUMAIOT HE MEHEE JuaMeTpa
apMaTypsl WM HE MeEHee 25 MM, a B cxkatod 3oHe He MeHee 30 mm. Ilpu pacnosoxennn
MIPOOJILHOM apMaTyphl 1O BBICOTE CEUEHHUs Oojiee yeM B JIBa psijia, PACCTOSIHUE MO TOPU30HTAIU
MEXy MPOAOIBHBIMU CTEPXKHIMU BEPXHUX (HaJ BTOPHIM PSJIOM) PAIOB JOKHO OBITH HE MeHee 50

MM.

[IpomonbHyo pabouyio apMaTypy Ha3HA4alOT M3 CTEpXKHEW OJMHAKOBOIO JIUaMmerpa , HO
JIONYCKAETCsl U3 CTEp)KHEH ABYX paszHbIX nuameTpoB. [Ipu 3ToM cTepkHHM OOJBIIEro Juamerpa
pasMelaloT B MEPBOM psAy WM B yriax ceueHus. Pabodyro mpomosbHYyI0 apMaTypy pa3MeIiaroT

10 BO3MO>KHOCTH PaBHOMEPHO 110 IIUPHUHE MoIepeyHoro ceuenus o6anku. Ocobo crnenyer nzderarb
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IaXMAaTHOTO PAa3MELICHUS CTEP>KHEN BEPXHETO Psiia OTHOCUTEIBHO HUXKHETO, B CBSI3U C TEM, UTO
IIPU 3TOM TPYIHEE JOCTUTHYTH TIIATEIHHOTO 3aMOJHEHHU OETOHHOW CMECHIO TIPOMEKYTKOB MEXKIY

CTEPKHSMH.

KonuyectBo u nuamerp paboueid apMaTypsl onpeaencéH pacueToM. lIpu 3TOM 10 KOHCTPYKTHBHBIM
TpeOoBaHUAM uameTp pabodeit apMaTypbl 10JDKeH ObITh OT 10 10 40 MM.

[lar u quameTp NONEPEUYHON apMaTypsl ONPEACIEHBI PACUETOM.

3amMTHBINA CI0M 711 pabodeit apMaTypbl IPUHSAT B pacueTe.

3alUTHBIA  CJIOM JJI1 TOMEepeYHOl W MOHTA)XHOM apMaTypbl TNPUHUMAETCs 10 Tabiuie
cBapuBaemMocTH, HO He MeHee 10 mm mpu h < 250 mm; 15 MM tipu h >250 mm.

IleTnm MOHTa)KHBIE MOKHO IIPUHATb KOHCTPYKTUBHO.
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10.

11.

CIIMCOK UCITIOJIb30BAHHBIX HCTOYHHUKOB U JIMTEPATYPbI

CII 52-102-2004 IIpenBapuTenbHO HAIPSHKEHHBIC KEI€300€TOHHBIE KOHCTPYKIIMH

CII 52-101-2003 beroHHbIe W Kene300€TOHHBIE KOHCTPYKIMH 0€3 MpeaBapUTEIHHOTO
HaMPSDKEHUS apMAaTYPHI.

CI120.13330.2016 Harpy3ku u Bo3neiictBusi. AkryanusupoBanHas Bepcus CHull 2.01.07-
85*.

I'OCT 21.501-2011 CucremMa npOeKTHOW JOKYMEHTAIMM JUIsl CTPOUTENIhCTBA. [IpaBmiia
BBITIOJTHEHUS paboueil TOKYMEHTAUN apXUTEKTYPHBIX U KOHCTPYKTHBHBIX PEIICHUI
I'OCT P 21.1001-2009 Cucrtema mpoeKTHOW TOKYMEHTAIMU AJis cTpouTenbeTBa. OOmme
MOJIOKEHUS

I'OCT P 21.1002-2008 CucremMa TpPOEKTHOW JOKYMEHTALlMH [UISI CTPOHUTENILCTBA.
HopMokoHTpoIb TPOCKTHOM U paboyueil JOKyMEHTAIUH

I'OCT 10922-90. ApmatypHble W 3aKJajHbIC HU3JIEIUS CBapHbIC, COCAMHEHUS CBApPHBIC
apMaTyphl U 3aKJIaIHBIX U3JEIUN KeIe300€TOHHBIX KOHCTPYKIIHA.

I'OCT P 21.1001-2009 Cucrema npoekTHOM nqokyMeHTaruu aist crpoutenscra (CITC).
OO6mue mooKeHust

I'OCT P 57997-2017 ApmaTypHble U 3aKJIaJIHbIC U3ACITHI

I'OCT 34028-2016 IIpokat apmaTypHBIi AJs xKene300€TOHHBIX KOHCTPYKIUI

Mawnsa JI.P. CrpourensHsle KOHCTpykuuu. — PocTtoB-Ha-Jlony: dPeHuKC,

2015.

Cep6un E.IN., CetkoB B.M. Ctpourensubie koHcTpykuuu. M.: PUOP, 2010.
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ITPHJIOKEHHUE A
IIpumep odopMiIeHHA TUTYJIBHOIO JIUCTA NOACHUTEIBHON 3aIIUCKHU

O06racTHOE TOCYTapCTBEHHOE OI0KETHOE PO ECCHOHATBHOE 00pa30BaTEeIbHOE
YUpeKICHUE

«YJIbSHOBCKHWI CTPOUTEJIBHBIN KOJUIE XK

IHHOACHUTEJIBHAS 3AIINCKA

K KYPCOBOMY INPOEKTY

Tema «CTPOUTEJIbHBIE KOHCTPYKIINN»

[IM.01 Y4acTue B MpOEKTUPOBAHNU 3JAHUN U COOPYKEHU N
MJIK 01.01 IIpoekTtrpoBaHue 30aHUN U COOPYKEHUHN

Cnenunanbaocth 08.02.01 «CTpOUTENBCTBO U SKCIUTyaTALMS 3aHUN U
COOPYKECHUIN

PazpaboTan
CTyAEHT(Ka) TpymIIbl
HNBanos lBan l1BaHOBUY

PykoBoaurens

(®UO pykoBoauTens)

Vabsanosck, 20 1.
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IMPUJIIOKEHME b
CoprameHT cTaNbHON apMaTyphI

PacuerHbie nuiomam MONEPETHOro ceviecHn A CMZ, HpH HGIe €T epomel“l

CopTaMeHT ApMATYPbI [1eP HOAH ECKOr0
npOo(pHIIA H3 CTATH KJIACCOB

Jduamerp,
MM Teoperuyeckas
1 2 3 4 5 6 7 8 Macea 1M A240 | A400 | AS00 [ AGO0 | AS00 | A1000
npodus

3 0071 | 0,04 | 021 | 028 | 035 | 042 | 049 | 057 0,055

4 0126 [ 025 | 038 | 05 | 063 | 076 | 088 | 101 0,098

5 0,196 | 039 | 059 | 079 | 098 | 118 | 137 | 157 0.154

6 0283 | 057 | 085 | 1,13 | 142 | 1,7 | 198 | 226 0222 + +

7 0385 | 077 | 115 | 154 | 192 | 231 | 269 | 3.08 0302

8 0503 | 1,00 | 151 | 201 [ 251 | 302 | 352 [ 402 0395 + +

9 0636 [ 127 | 191 | 254 | 3,18 | 382 | 445 | 509 0499

10 0785 | 1,57 | 236 | 3,14 | 393 | 474 | 55 | 928 0,617 3 + + + + +
12 1313 | 226 | 339 | 452 | 565 | 679 | 792 | 9.05 0,888 ¥ + + + + £y
14 1,539 | 3,08 | 462 | 616 | 7.69 | 923 | 1077 | 1231 1,208 + + + + + +
16 2011 | 402 | 603 | 804 [ 1005 [ 12,06 [ 1407 | 1608 1578 + + + + + +
18 2545 | 509 | 7,63 | 1048 | 1272 | 1527 [ 17.81 | 2036 1,998 + + + + + +
20 3,042 | 628 | 941 | 12,56 | 1571 | 1885 | 21,99 | 2514 2,466 + + + + + +
22 3801 | 76 | 114 | 152 | 190 | 2281 [ 26,61 | 3041 2984 S i + + + +
25 4909 | 9.82 | 14,73 | 19,63 | 24,54 | 2945 | 3436 | 39.27 3853 + + + + + +
28 6,158 | 12,32 | 1847 | 24,63 | 30,79 | 3695 | 43,1 | 4926 4,834 + + + + # +
32 8,042 | 1608 | 24,13 | 3217 | 4021 [ 48,25 [ 56,3 | 64,34 6313 + + + + + +
36 10,18 | 20,36 | 30,54 | 40,72 | 509 | 61,08 | 71,26 | 8144 7,990 + + + +

40 | 1256 [ 2502 | 3768 [ 5024 | 628 | 7536 | 8792 | 104 9,805 w | ow | o] o
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MNPUJITOKEHUE B
Tabaunuebl 11 cOopa HArpy3KN HA KOHCTPYKTHBHBIE 3JIeMEHThI

Tabnuma 1 Tabnuma cOopa HArpy3Ku Ha IUTUTY NEPEKPHITHS

Koncrpykuust [Toncuer Hopmatus | Koaddury | Pacuernas
MIEPEKPBITHS HOPMAaTUBHOM Hast UCHT Harpys3Ka,
Harpy3Ku Harpyska, | HajexHoC kH/m?
kH/Mm TH, ryf
IHocrosinHas
IToncuer
K nocrossHHOW Harpyske | [logcuer Harpy3Ku
OTHOCHTCSL BeCc caMmoii | HOpPMaTUBHOMN o MIPOU3BOTUTCS
IUMTBL M KOHCTpyKims | HATPY3KH Tabnuue YMHOXKEHHEM
- MIPOU3BOTUTCS 7.11[3] HOPMAaTHUBHOM
YMHOXEHHEM Harpy3kd Ha
IJIOTHOCTHU KOdQPHUIHEHT
MaTepuana Ha neperpy3ku
TOJIIIUHY CJIOS UITU
KOHCTPYKLIUHU
NUTOI'O (cymMa 3HaYeHHit 10 KOJIOHKAM) q "o q
Bpemennasn
Bpemennas HopmaTtuBHas Tabnuna 13- IToncuer
HAarpy3ka 3aBUCHT  OT 8.3.[3] npu Harpy3Ku
Ha3HAYCHUI 3TaHUA HOPMATHBHO | TIpOU3BOJUTCS
M 3HA4YCHUHU YMHO>K6HI/IGM
menee 2,0 o
KITa; HOPMAaTUBHOM
1,2 - Harpy3kd Ha
npu nonom | KO UIIEEHT
HOpMaTuBHO | IICPETPY3KU
M 3HA4YCHUHU
2,0 kllaun
Gomnee.
IMosinas HArpy3Ka q" q

CymMma Harpy3ok
ITIOCTOSIHHOW M BPEMEHHOMU
110 KOJIOHKaM
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Tabnuma 2 Tabnuia coopa Harpy3Ku Ha KOJIOHHY

Koncrpykuust HopmartuBHas Hopmatus | Koaddury | Pacuernas
MEePEKPHITUS Harpyska, Has UEHT Harpyska,
kH/M? Harpy3ka | HagexHoc | kH
oT 5 TH, ryf
rpy30BOi
Iiouaau,
kH
MocrostnHas
IToacuer HOpMaTUB IToacuer
CobcTBeHHBII BEC | HOPMATUBHOMN Has Harpy3ku
MEePEKPBITUI BCEeX dTaxked | Harpy3ku Harpyska | 1o NIPOU3BOAUTCA
IIPOU3BOJIUTCS B KH/M? Tabuie YMHOXXEHUEM
CoOcTBeHHBIN BEC | YMHOKEHHUEM ymuoxaet | 7.1 [3] HOPMaTHUBHOM
TOKPBITHS IJIOTHOCTHU cs Ha Harpy3ku Ha
MaTepuana Ha IPY30BYIO K03 duUIueHT
Co0OcTBEHHBII Bec | TOJILLIUHY CJIOS WIM | TUIOIIA/b neperpy3ku
KOJIOHHBI KOHCTPYKHIHH B M
NUTOTI'O (cymMma 3Ha4YCHHIT IO KOJIOHKAM) q "o g
BpemenHnas Tabnuma 8.3. [3]
Bpemennas HopmaTuBHAs 1,3-
Harpy3ka OT IIepEKpBITUH npu
3aBUCHT OT Ha3HAYCHUS HOPMaTHBHO
M 3HA4YCHHUHU
SAaHHA meHee 2,0
HOPMATHB |\ p,.
HasAa 1,2 -
Harpy3ka | ppu nommom | 110JCHUET
B KH/M? HOPMAaTUBHO | HArpy3KHu
YMHOKAET | M3HAICHHN | [TpOM3BOIUTCS
cst nHa | 20 xan YMHOKEHHEM
Ooee. o
IPy30BYIO HOPMaTHUBHOMN
Io1Ia1b Harpy3kv Ha
B M’ KO3(QPUIHEHT
CHeroBas Tabnuma 10.1. [3] Kosdumme | EPETPY3KH
HT
HaIaCXHOCTHU
1O Harpyske
Y AT
CHEIroBOU
Harpys3ku
MNPUHUMAIOT
paBHBEM 1,4.
NUTOI'O (cymMa 3HaYeHHit 10 KOJIOHKAM) q o qPee
IMosnas HArpy3Ka q" q
Cymma Harpy3ok
ITOCTOSTHHOM M BPEMEHHOMU
110 KOJIOHKam

42




Tabnuma 3 Tabnuia coopa Harpy3Ku Ha OANIKy MEPEKPHITUS

Koncrpykuust [Toncuer Hopmatus | Koaddury | Pacuernas
MEePEKPHITUS HOPMAaTHUBHOMN Has HEHT Harpyska,
narpysku, kH/m? Harpy3ka, | HagexxHoc | kH/m
kH/Mm TH, ryf
MocrostnHas
IToacuer
BEC camMoi Oasku IToncuer Harpysky Harpy3ku
HOPMAaTHUBHOMN o no MIPOU3BOIUTCS
BCC IJIUT IICPCKPBITHA Harpysku MojIcUeTy | Tabnmie YMHOXXECHUEM
HPOU3BOIUTCS ymHoxaw | 7.1 [3] HOPMAaTHUBHOM
BCC MOJIa YMHOKEHHEM T Ha Mar Harpy3kd Ha
IUIOTHOCTH 0aok KO3 PHUIHEHT
MaTepuana Ha neperpy3ku
TOJILIUHY CJIOS WIIN
KOHCTPYKLUHU
NUTOI'O (cymMa 3HaYeHHit 10 KOJIOHKAM) q "o q
Bpemennas 1.8.3. [3]
Bpemennas HopMaTuBHas Harpysky 13- [Toncuer
Harpy3ka 3aBHCHT  OT 1o npu Harpy3Ku
Ha3HA4YCHUA 3J1aHUI noAcYeTy HOPMATHBHO | TIpOU3BOJUTCS
yMHOKaro | MIHAICHHH | oy iyoskenem
T Ha war | oo 20 HOPMaTUBHOMN
klla;
6anox 1,2 - Harpy3kd Ha
npu nonom | KOO GUIEEHT
HOpMaTuBHO | IICPETPY3KU
M 3HA4YCHUHU
2,0 kllaun
Gomnee.
IMosnas HArpy3Ka q" q

CymMma Harpy3ok
ITIOCTOSIHHOW M BpPEMEHHOMU
10 KOJIOHKaM
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IMPUJIOKEHUE I
Tabauna cBapuBaeMOCTH apMATYPHBIX CTep KHel B KapKacax

Muamertp
MPOIOIBHOMN 12 16 18 20 22 25 28-32 36-40
apMaTypsl,
MM

Haumenbumit
TaMeTp
MONEPEYHON 3 4 5 5 6 8 10 10
apMaryphl,
MM

[Ipumeuanue: Talbnuma CBapuBaeMOCTH CTEp)KHEH JaeTrcd JUisl CBapKU CTEp)KHEH B
NEePIEHAUKYJIIPHOM HaIlPaBJICHHUH.
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MNPUJIOKEHHUE [
KoHcTpyKTHBHBIE CXeMbI OMPAHUS 0AJIKH

Pucynok 1 Onupanue Ha CTEHY U PUTEIIb
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Pucynok 2 Onupanue Ha KOJOHHBI
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Pucynok 3 Onupanue Ha CTEHbI
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Ta6auna ko3pPUuueHToB 115 pacuera u3ruGaeMpIx 1eMenToB Oy ,&, N

ITPUJIOKEHUE E

Ko>ppHUHEHTHI 11 PACIETA HITHOAEMBIX YIEMEHTOB
2 g Oy g g O £ g Oy

0,01 0,995 0,01 0.25 0.875 0,219 0.49 0,755 | 0.370
0,02 0,990 0,02 0.26 0.870 | 0.226 0,50 0,750 | 0.375
0,03 0,985 0,03 0,27 0,865 0.234 0,51 0,745 | 0.380
0,04 0.980 | 0,039 0.28 0.860 | 0.241 0,52 0,740 | 0,385
0,05 0,975 | 0,049 0,29 0,855 0,248 0,53 0,735 | 0.390
0,06 0.970 | 0,058 0.30 0.850 | 0.255 0,54 0,730 | 0.394
0,07 0,965 | 0,068 0.31 0,845 0,262 0,55 0,725 | 0.399
0,08 0.960 | 0,077 0.32 0.840 | 0.269 0,56 0,720 | 0.403
0,09 0,955 | 0,086 0.33 0,835 0,276 0,57 0,715 | 0.408
0.10 0.950 | 0,095 0.34 0.830 | 0.282 0,58 0,710 | 0.412
0.11 0.945 | 0,104 0.35 0,825 0,289 0,59 0,705 | 0.416
0,12 0,940 | 0,113 0.36 0,820 | 0.295 0.6 0,700 | 0.420
0,13 0,935 | 0,122 0,37 0.815 0,302 0.61 0,695 | 0,424
0,14 0,930 | 0,130 0.38 0.810 | 0,308 0.62 0,690 | 0.428
0.15 0,925 | 0,139 0.39 0,805 0.314 0.63 0,685 | 0.432
0.16 0,920 | 0,147 0.40 0,800 | 0,320 0.64 0.680 | 0.435
0,17 0,915 | 0,156 0.41 0,795 0.326 0.65 0.675 | 0.439
0.18 0,910 | 0,164 0.42 0,790 | 0.332 0.66 0,670 | 0,442
0,19 0,905 | 0,172 0.43 0,785 0,338 0.67 0,665 | 0.446
0,20 0,900 | 0,180 0.44 0,780 | 0.343 0.68 0.660 | 0.449
0.21 0.895 | 0,188 0.45 0,775 0,349 0,69 0,655 | 0.452
0,22 0.890 | 0,196 0.46 0,770 | 0,354 0.7 0.650 | 0.455
0,23 0.885 | 0,203 0.47 0,765 0,359

0,24 0.880 | 0,211 0.48 0,760 | 0.365

IIpumeuanue: C =N
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ITPUJIOKEHUE K
Tabauna npegebHbIX 3HAYCHUH KO3(PPUIIHEHTOB 1JIs1 pacyeTa H3rudaeMbIX 3JIeMEHTOB

Koddduument Kaace apMaTypbi
A240 A300 A400 AS500 B500

R 0,425 0,411 0,390 0,372 0,376

Er 0,612 0,577 0,531 0,493 0,502
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