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Cucrema HOPMAaTUBHBIX JTOKYMCHTOB B CTPOUTCIILCTBC

CBO/I ITPABUJI I1O ITPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

’KEJJE3OBETOHHBIE TPOCTPAHCTBEHHBIE KOHCTPYKIIMU
MOKPBITUM U MEPEKPHITUHA

CII 52-117-2008
Yacts 1

MeToabl pacueTa 1 KOHCTPYMPOBaHHe

Mocksa
2008

IIpenucioBue
1 PA3PABOTAH HayuHo-uccienoBareabCKuM, MPOEKTHO-KOHCTPYKTOPCKUM U
TEXHOJOTMYECKHM HMHCTUTYTOM OeToHa U jxkene3oberoHa uMm. A.A. I'BozgeBa (HUMXKb

uM. A.A. I'Bo3zaeBa) - prmmanom OI'YIT «kHULL «CtpoutenbcTBOY»

2 PEKOMEH/IOBAH k yTBep»XJI€HHIO M HNPUMEHEHUIO KOHCTPYKTOPCKOM CeKUueu
HTC HUMKB uMm. A.A. I'Bo3neBa 15 mas 2008 r.

3 VTBEPXJEH U BBEJEH B JEWUCTBUE MPUKA30M U.0. TE€HEPaIbHOTO
mupekropa PI'VII «HULL «CtpourensctBo» ot 1 aBrycra 2008 r. Ne 189

4 BBEJIEH BIIEPBBIE

Conepxanue

Bsenenue

1 OG1acTb IPUMEHEHUS

2 HopMaTHUBHBIE CCBUIKA

3 TepMuUHBI 1 onIpeiesieHUs

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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4 O0mue ykaszaHus

4.1 OCHOBHBIE HOJIOKEHHUS

4.2 OCHOBHBIE pacyeTHbIC TPeOOBaHUS

5 Oco0eHHOCTH MPUMEHEHUS MAaTSPUATIOB U U3JICIIHI

6 OcHoOBHBIE TPEOOBAHMS K KOHCTPYUPOBAHUIO

6.1 MOHOJIUTHBIE KOHCTPYKIIUU
6.2 CO0pPHO-MOHOIHUTHBIE KOHCTPYKIIMH
6.3 CO0opHbBIE KOHCTPYKITUI

6.4 CThIkH COOPHBIX KOHCTPYKITHA

6.5 OTBepcTHS U OIPOEMEL

6.6 ledopMalioHHbBIE LIBBI

7 CBOJIBI

OCHOBHBIC TTOJT0XKEHHS

PeKOMeHQagI/II/I 110 pacyCeTy CBOJIOB

KoncrpyupoBanue cOOpHBIX CBOJIOB

KoHcTpynpoBanue ckiaaadaThlx CBOJIOB

KoHcTpyHrpoBaHue BOJHUCTHIX CBOJIOB

8 T[ZCYI‘OJ’ILHHC U TPANCHUCBUAHBIC CKJIAAKN

OO011HE TT0TI0XKEHUS

PeKOMCHQagI/II/I 110 pacyceTy

KoHcTpynpoBanue ckiaaku

9 uI/IJII/IHgQI/ILICCKI/Ie " CKJIaA4aTbIC 000JI0YKH

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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9.1 OcHOBHBIE MMOJOKEHUI

9.2 PeKOMCHQagI/II/I 110 pacyCTy JJIMHHBIX NMUJTUHAPUYCCKUX W CKJIAAYATBIX 000J1049eK
KOHCT[ZYI/IQOBaHI/IC JJIIMHHBIX NMUJTMHAPUYCCKUX U CKIIAAYATBIX 000J1049eK

9.3 PeKOMeHQagI/II/I 110 pacyYCTy KOPOTKHUX MOHOJIUTHBIX 000J1049eK

KoHcTpynpoBaHue KOPOTKUX MOHOJIMTHBIX 000JI0YEK

9.4 PeKOMCHQagI/II/I 110 paCyYCTy KOPOTKHUX NPU3MATHUYCCKUX CKIAIOK

PacuyeT moJiku U monepeyHbIx pedep MmInuThI

PacuyeT npo1oapHBIX pedep Ha KpYUeHHUE

CXeMbl pa3pyiieHus CKIaI0K

Pacder Ha ciBUraronye yCuims

Pacuer nnadparm

KoHcTpyHnpoBaHne KOPOTKHUX NPU3MATHYCCKUX CKIAI0K

KoHcTpyHpoBaHue 31eMEHTOB CKIAJIKN

KoHcTpyrpoBaHnue y3JI0B CKIIaA9aThIX TOKPBITHI

10 Kynona

OCHOBHBIC TTOJT0XKEHHS

PeKOMCHQagI/II/I 110 pacyceTy

OnpeneneHye yeuianii mo 0e3MOMEHTHOU TEOPUH

Omnpenenenue kpaesoro 3¢ dekra no npudINKEHHON MOMEHTHON TEOPUH

PacueTt Hecyieli cmocoOHOCTH KYITOJIO0B 10 METOAY IPEACIbHOTO PABHOBECHUS

IpuOaryKeHHBIN pacyeT HeCYIer cnocOOHOCTH KyIoa o «0aloYHoM» cxeme

KOHCTDVI/IDOBaHI/IC
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax:
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11 ITomorue OOONOYKH MMOJOKUTSILHONW TayCCOBOW KPUBU3HBI HA MPSMOYTOJIHHOM
IJIaHC

OCHOBHBIC TTOJI0XKEHHS

PeKOMCHQagI/II/I 110 pacyceTy

Vuer neWCTBUTENIBHOM KECTKOCTH KOHTYPHBIX jauadparM M WX BIUSHUC HA
HANPSHKEHHO-1e(hOPMUPOBAHHOE COCTOSHUE 000I0YEK

Pacuer Hecyiiel cnocoOHOCTH 000I0YEK

KoncTpynpoBanue

12 O00I0YKH OTPUIIATEIILHOM rayCCOBOM KPUBHU3HEI HA IPSMOYIOJbHOM ILIAHE

OO011HE TT0TI0XKEHUS

PeKOMCHQagI/II/I 110 pacyceTy

KoncTpynpoBanue

13 Bucsuue 000J104KH

OO011HE TT0TI0XKEHUS

PeKOMCHQagI/II/I 110 pacyceTy

PacueT 000104€K ¢ pagnaabHON U IEPEKPECTHON CUCTeMaMy BaHT

PacueT 0001049€K ¢ MOTUTOHAIBHON CUCTEMOW BAHT

Pacdyer monmroHanbHO-BaHTOBOM CETU

Pacuer xecTkocTu u T[ZCQI/IHOCTOI\/’IKOCTI/I 000J10YKH

PacueT 0001049KH 110 HECcyIIel CIIOCOOHOCTH

PacueTr onmopHOro KOHTypa

KoncTpynpoBanue

KoncrpyrnpoBanue 000104€K ¢ paguaabHON U IEPEKPECTHON CHCTEMAMU BAHT

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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KoncTpyupoBanue 000JI049€eK ¢ MOJUTOHATLHOW CHCTEMOMN BAHT

14 IManenu-000J04YKH «HA MPOJICT 3AaHHUA» U CBOAYATHIC KOHCTPYKIINU U3 HUX

14.1 IManenu-o6onouku KXKC

OCHOBHBIC TTOJT0XKEHHS

PeKOMCHQagI/II/I 110 pacyceTy

Pacuer manenu-o0omoukn KXKC mo Hecyien cnocoOHOCTH ¥ YCTONYHUBOCTH

Pacuer nuadparMm Ha MOMEPEUHYIO CUTY

PacueT ankepos

Pacuer nanenu-o6o0mouku KXKC no nedopmarmsm

Pacuet nanenn-o6on04yku KXKC 1o 06pa3oBaHUIO TPEIIUH

PacuyeT moJist 0001049KHU HA M3THO BAOJIH 00pa3yromiei

[IpoBepka NPOYHOCTH CONPSKEHUS 000JI0UKH ¢ AuadparMou

Pacdyer mokppITHil Ha HArPY3KM OT MOJABECHBIX KPAHOB

Koncrpyuposanue naneneit-o0osnouek KOKC v mOKpBITHH ¢ UX IIPUMEHEHUEM

14.2 CerMmeHTHBIE CBOJBI U3 IaHeneii-000mo0uek KOKC

OO011HE TT0TI0XKEHUS

PCKOMCHQagI/II/I 110 pacyYCTy CETMCHTHLIX CBOJIOB

KoHcTpyHpoBaHUe CerMEHTHBIX CBOIOB

14.3 'unepOoiinyecKue maHeaIn-000I0UYKU

OO011HE TT0TI0XKEHUS

PeKOMCHQagI/II/I 110 pacyceTy I‘I/IHC[26OJ'II/I‘-ICCKI/IX MaHele-000I04YeK

KoncTpyupoBanue runep0oIMiecKuX MaHelIei-000109eK U NOKPBITUI U3 HUX

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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15 BenapyieHHBIE TAHEIH C INIOCKONW BEPXHEN ITOBEPXHOCTEIO

OCHOBHBIC TTOJT0XKEHHS

PeKOMCHgagI/II/I 110 pacyceTy

KoncTpynpoBanue

16 [IaTpoBbIe KOHCTPYKIIMHU

OCHOBHBIC TTOJT0XKEHHS

PeKOMCHgagI/II/I 110 pacyceTy

KoncTpymnpoBanue

IPUJIOXXEHUME A (Cnpasgounoe) OcHoBHbIC OYKBEHHBIE 0003HAYECHUS

INPUJIOXXEHUE b [lepeyeHb HOpMATUBHOM U TEXHUYECKOU JTOKYMEHTAIIMHI

MPUJIOXXKEHWE B TepmuHbl v onpesesieHus

BBeaenue

Hacrosimuit Con mpasui paspadotan B pazsutue CHull 52-01-2003 «betonnsie u
XKeJ1e300€TOHHBIE KOHCTPYKIMH. OCHOBHBIE MTOJIOKEHUS.

CBoj mpaBuil COAEPKUT PEKOMEHAALMU IO IMPOEKTHUPOBAHUIO KEJIE300€TOHHBIX
000JI0YeK, CKIAQAOK W JPYyruX TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIHHA
IIOKPBITUM M NEPEKPBITUN 3JaHUN U COOPYKEHHMM IIPOMBILUICHHOIO, TPAXIAAHCKOIO M
CEJIBCKOXO35IMCTBEHHOIO CTPOUTEIIBCTBA. IIpocTpaHcTBEHHBIE KOHCTPYKLUHU
BBITIOJIHSIOTCS. U3 TSDKEJIOTO M JIETKOrO OETOHOB 0€3 MpeaBapUTENIbHOTO HAIPSKEHUS
apMatypbl U C NpeJHANPSIKEHUEM, KOTOpble OOECIEeUMBAIOT BBINOJIHEHUE MOJIOKEHUIN
CHull 52-01-2003.

Pemenune o npumenenun CBoja MpaBWwil NpU MPOEKTUPOBAHUM IPOCTPAHCTBEHHBIX
KOHCTPYKUHUH ITOKPBITHUM U NMEPEKPBITUM KOHKPETHBIX 3[JaHUN U COOPYKEHHH OTHOCHUTCS
K KOMIICTCHIIMM 3aKa3dhMka OOBEKTa WM TIPOCKTHOW opraHu3zanud. B  cimydae
npuMeHerns CBoja TpPaBWJI JOJDKHBI OBITh YUYTEHBI BCE YCTAHOBJICHHBIE B HEM
TpeOOBaHUSI.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 6
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Hacrosimuit Cox mpaBuin cinepyeT npuMeHsATs coBmectHo ¢ CII 52-101-2003
«beroHHble M Kene300€TOHHBbIE KOHCTPYKIMHM 0€3 NpeABapUTEIBHOIO HANpPSKCHUS
apmatyps» u CII 52-102-2004 «IIpeaBapuTenbHO HampsHKEHHbIE >KEI€300€TOHHbIE
KOHCTPYKLIUN.

Enununsl ¢usnyeckux BeIMYUH, NpuBeneHHble B CBoJe NpaBWil, BBIPAXKEHbI B
cucreme CU: cuna - B HptoToHax (H) win B kunonstotonax (kH); nuHeiHble pa3mepsl B
MM (g cedyeHui) miaM B M (JUISL 3J€MEHTOB WJIM HUX YYacTKOB); HampsiKEeHUs,
COIIPOTHBIICHUs, MOAYIM Yympyroctu - B Meramackansax (Mlla); pacnpeneneHHble
Harpysku u ycunus - B kH/m win H/mm.

CBop mpaBun pa3paboTanu: I-p TeXH. HayK, mpod. B.B. [llyeaes, kaH]I. TEXH. HAYK, CT.
Hayu. cotp. b.C. Coxonos, Ben. unk. 1.B. Il]epouna, nax. A.C. Kouemxosa.

IIpu pazpaborke CBoja mpaBUil KCIOJIB30BaHBI MaTepHalbl MEYaTHBIX padoT H.B.
Axeneouanu, b.H. Bacmamckoeo, B.3. Bnacosa, A.A. I'6o30e6a, B.B. {uxosuu, A.M.
Ilybunckozo, 3.3. Kykosckoeo, E.K Kauanoscroeo, B.U. Konuynosa, M.b. Kpaxoeckozo,
T A. Kyzomuu, I1.A. Jlykawa, U.I". Jllookosckoeo, P.H. Mayenunckozo, A.M. Oseukuna,
K. IIamuxpecmosckozo, A.U. Pabunosuua, A.P. Pyxcanuyvina, E.M. Cmakosuuenko,
C.A. Tumawesa, I K. Xatioykosa, A.@. Xnebnoeo, FO.B. Yunenxosa, A.B. [llanupo w nip.

CII 52-117-2008

CBOJ NPABHUJ IO NPOEKTHUPOBAHHUIO N
CTPOUTEJIBCTBY

’KEJJE3OBETOHHBIE IPOCTPAHCTBEHHBIE KOHCTPYKIIUA
IMOKPBITUMN U TIEPEKPHITUI

Spatial reinforced concrete structures of roofs and floors

BBenen ¢ 15 aBrycra 2008 r.

1 O0aacTh NpUMEHeHUs!

Hacrosiuit Ceox npasui (CIT) pacnpoctpaHsieTcss Ha IPOEKTUPOBAHKE
KeJIe300€TOHHBIX 000JI0UEeK, CKIAJ0K U APYTUX TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX
KOHCTPYKUUN MOKPBITHIA U IEPEKPHITHIA 31aHUN U COOPYKEHUN POMBILIUICHHOTO,
IPa)X/IaHCKOTO U CENIbCKOXO3SIICTBEHHOTO CTPOUTENbCTBA. [IpocTpancTBEHHBIE
KOHCTPYKIIMH BBIMOJTHIIOTCS U3 TSHKEJIOro OETOHA KIJIAacCOB MO MPOYHOCTH HA CKATUE OT
B15 no B60 6e3 npeaBapuTeNbHOrO HANPSXKEHUS apMaTyphl U € TIPeTHANPSIKEHUEM, IS

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 7
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OKCILTyaTalluu B KIIMMATUYCCKUX YCIIOBUAX POCCI/II/I, B Cpeac C HeaneCCHBHOﬁ CTCIICHBIO
BOSﬂeﬁCTBHH, Ipu CTaTU4ICCKOM JIenCcTBUHI Harpys3KHu.

2 HopMaTuBHBIE CCHLIKH

B mnactosmem CBoae mpaBWJI HCIONB30BaHBI CCHUIKM Ha CIIEIYIONIUE OCHOBHBIC
HOPMAaTHBHBIE TOKYMEHTHI:

CHulI 2.01.07-85* Harpy3ku u BO3A€HCTBUS

CHulI 2.03.03-85 ApMolieMEHTHbIE KOHCTPYKIIUH

CHulI 2.03.11-85 3ammuTa cTPOUTENbHBIX KOHCTPYKIUHA 0T KOPPO3UH

CHulI 23-01-99* CrpoutenbHast KIIMMATOIOTUS

CHull 52-01-2003 beronnble u >kele300€TOHHBIE KOHCTPYKIMH. (OCHOBHBIE
TTOJIOKEHUS

CII 52-101-2003 beronnsie u kejie300€TOHHBIE KOHCTPYKIIUU 0€3 MpeIBapUTEIHLHOTO
HaIPSKEHUST apMaTyPhl

CII 52-102-2004 [IpenBapuTenbHO HaNpsKEHHbIE )KEI€300€TOHHBIE KOHCTPYKIIUU

CII 52-104-2006 CranepnudbpoOeTOHHBIE KOHCTPYKITUH

CII 53-102-2004 OO6urre mpaBuiia MPOSKTUPOBAHUS CTATBHBIX KOHCTPYKIIUI

I'OCT 13015-2003 H3menusi >xene300€TOHHbIE W OETOHHBIE UISI CTPOUTEIHCTBA.
OO6mne TEXHUYECKHE TpeOoBaHusI. [IpaBuna PUEMKH, MapKHPOBKH,
TPAHCIIOPTUPOBAHUA U XPAHCHHUA

I'OCT 14098-91 CoeauHeHus CBapHble apMarypbl W 3aKJIaJHbIX M3JENui
XKene300€TOHHBIX KOHCTPYKIMNA. THITBI, KOHCTPYKIUHU U Pa3MephI

I'OCT 27751-88 Hane:XHOCTh CTPOUTENBHBIX KOHCTPYKLUUN U OCHOBaHUI. OCHOBHbIE
TIOJIOKEHHUS IO PACUYETy

I[pyrI/Ie HOPMATUBHBIC W PCKOMCHAATCIBHBIC JOKYMCHTBI, CCBIIIKM Ha KOTOPLIC
HCIIOJB30BaHbI B HACTOAIICM CH, IMPUBCACHLI B HPUJIOKCHUU b.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: S
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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3 TepmuHBbI U OnIpeeIeHUs

B HacTosiiiem CBozie mpaBuIl UCIIOJIB30BAHBI OCHOBHBIE TEPMUHBI U ONIPEACICHUS 110
CHullI 52-01, CIT 52-101, CII 52-102 1 Apyr¥M HOPMAaTUBHBIM JOKYMEHTaM.
Hcnonb3yeMble TEPMHUHBI U UX OIPENEIEHHS B COOTBETCTBUHU C TIOKYMEHTAMM, Ha
KOTOpBIE UMEIOTCS CCBUIKU B TEKCTE, IPUBEJCHBI B IPUIOKEHNH B.

4 O0mmue ykazanus

4.1 OcHOBHBIE MOJI0KEHUSA

4.1.1 Kene300eTOHHBIE TOHKOCTEHHbIE MPOCTPAHCTBEHHBIE KOHCTPYKLUH IMTOKPHITHIA U
nepekpbIThii (puc. 4.1) paznuuarorcs:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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s

Pasmewerue peknami

4 e gokymenTax:
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a - IPU3MATUYECKHUE CKIAIKU; O - 000JIOUKH HYJIEBOU IayCCOBOW KPUBH3HBI; 6 -
000JIOYKH MOJIOKUTEIBHOM IayCCOBOM KPUBU3HBL; 2 - TO K€, OTPUIATENIBHOM; O -
000JIOYKH C BEPTUKAJIBLHON OCBIO BPALICHUS; € - 000JI0UYKH C TOPU30HTAIBHON OCBIO
BPALLEHUS; o - TOPOUJAJIbHBIE 000JIOYKH pa3HO3HAYHON TayCCOBON KPUBU3HBI; 3 -
MHOTOTPaHHHKH; U - TO 7K€, IIATPOBOI0 THIIA; K - COCTaBHbIE 000JI0YKH; /7 - TO XK€, U3
runepOOIMYECKUX TPEYTOJIBHBIX CBOJOB; M - MAHEIU-000JI0UKH Pa3MEPOM Ha MPOJIET
nokpeitust (KXKC) u BecnapyiieHHsle 000JI0YKH pa3MepoM Ha STUEHKY 3/1aHus; H -
Hepaspe3Hble 000104kH; / - 6aJ04YHas CKIaIKa C TPEYTOJIbHBIM MOMEPEYHBIM CEUCHUEM;
2 - TO e, C TPaNeUEeBUIHBIM; 3 - TO XK€, CO CBOIYATHIM (IPU3MATHYECKUE BHITYKJIIbIC
CKJIaJKN); 4 - CBOA-000J104Ka; S - ATMHHbIE HWIMHAPUYECKHUE 000JI0UKH, 6 - TO XK€,
KOpPOTKHE; 7 - KOHWYecKas 0000uka; § - Kymnod; 9 - TopounansHas obonouka; /0 -
6ouapHble cBObI; /] - runepbonnyeckre 000J04KH; /2 - TOKPBITHE C TPEYTOIBHBIM
IUTAHOM U3 000JI0YEK MOJIOKUTEIBHOM U OTpULIATENIbHON TaycCOBON KPUBU3HBI; /3 - TO
XK€, C OJUTOHAJIBHBIM IUIAHOM; /4 - IOKPBITHE U3 COCTaBHBIX TUIIAPOB; /5 - MaHenu-
obonouku KXXC; /6 - BcnapyuieHHbIe IUIUTHI-000JI04YKH; /7 - MHOTOBOJTHOBBIE
000J104KH; /8 - MHOTONPOJIETHBIE 000JI0UKH

Pucynok 4.1 - CxeMbl TOHKOCTECHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKIUI MOKPBITHI U NEePEeKPbITHI
nO 0YepMAaHUur CPeOUHHOU NOBEPXHOCTNU

a) CKIQJKU C pa3Nu4HON (OpPMOI MOMEPEYHOTO CEUEHUs, B TOM YHCIE CKJIaaJaThbie
CBOJIBI M 0001104KH (pucC. 4.1, a);

0) 00O0JIOYKM U CBOJABI HYJEBOW TayCCOBOW KPUBU3HBI - IIWIMHIPUYECKUE U
KOHUYECKHe 000JI0YKY U MIIUHAPUYIecKue cBosl (puc. 4.1, 6);

B) OOOJIOYKM W BOJHHUCTBIC CBOJBI TMOJIOKUTEIHLHOW TayCCOBOW KPHUBU3HBI -
chepuueckue OOONOUKM U KYIOJa, OYEpUYCHHBIE IO TOBEPXHOCTSIM BpAIICHHUS C
BEPTUKAIBHON OChIO (puc. 4.1, 1); 000M0UKH, OUepUEHHBIC TI0O TOBEPXHOCTH MEepeHoca B
BUJIE DIUTUNTHYECKOTO Mapadoyionaa, KpyroBoil moBepxHocTu (puc. 4.1, B) u GouapHbie
cBogsl (puc. 4.1, e, 10);

r') 000JIOYKU ¥ BOJHHCTBHIE CBOJBI OTPUIATEILHON rayCCOBOW KPUBHU3HBI - 000I0YKH,
OUYepUEHHBIC 10 TUHEHYATHIM TTOBEPXHOCTSIM THIEPOOIUIECKOro mapadonaoua (TUapsb)
(puc. 4.1, T); ¥ IO TOBEPXHOCTSM BpallleHUs C TOPU30HTAIBHON ochio (puc. 4.1, e, 11);

1) 00O0JIOYKH pPa3HO3HAYHOM rayccoBOil KpUBHU3HBI - TOPOUAAJIbHBIE 000J0YKU (pHC.
4.1, 5k); MOBEPXHOCTU KOTOPBIX UMEIOT HA HEKOTOPBIX y4dacTKaX IOJIOKHUTEIbHYIO, a Ha
APYTUX - OTPULATENbHYIO0 KPUBHU3HY (MeXIy ToukamMu A u B Ha puc. 4.1, ), KOHOUABI
(TTOBEpXHOCTh KOTOPBIX MMeET B OOJbIIEH YacTH HYJEBYIO TayCCOBY KpPUBHU3HY) H
napabonuyeckie OOOJIOUKM Ha IUIOCKOM KOHTYpe (B OCHOBHOM MOJIOXHUTEIbHOMN
KPUBHU3HBI), YIJIOBbIE YYaCTKH KOTOPBIX MMEIOT OTPULIATENIBHYIO T'ayCCOBY KPHBHU3HY U

Ap-;
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€) MHOTOTPaHHHMKH, B TOM WYHCJIE BIHCAaHHBIE B TMOBEPXHOCTH O0O0OJIOYEK,
MpeyCMOTPEHHBIE MOAMYHKTaMu O, B, T, 1 (puc. 4.1, 3); a Takke IMAaTPOBbIE CKIAIKU
(puc. 4.1, n);

) COCTaBHBbIE OOOJIOUKH, HMEIOIIHE CIIOKHYIO MOBEPXHOCTh, OOpa3yeMmble H3
000I1049€eK, MPeTyCMOTPEHHBIX MOAMYHKTaMu 0, B, T, 1, € (puc. 4.1, k, 1);

3) BCHApYLICHHbIE IUIMTHI, B TOM YHCJIE CTYIEHYAaTO-BCIAPYIICHHBIE IIATPOBBIE U
pamHoO-11aTpoBbIe naHenu (puc. 4.1, m, 16);

no popme nepexpvieaemou niowaou (Npu ONUPaHUuLU Ha cmemwvl, QYHOAMeHmbvl Ul
omaoenvHbie Onopwvl) U KOHCMPYKMUBHBIM 0CODEHHOCTAM

a) Ha KPYTJIOM IUIaHE;

0) Ha OBaTbHOM (RITUITHYECKOM ) TIJIaHE;

B) Ha KBaJpaTHOM IIJIaHE;

T') Ha IPSIMOYTOJILHOM TLIAHE;

1) Ha TPEYTOJILHOM ITLIaHE;

€) Ha OJIUTOHAIBHOM ILUIaHE;

) KOJIbIIEBBIE TOPOHIATTHHBIC M COCTaBHBIC 000JIOUKH;

3) HEpa3pe3Hble MHOTOBOJIHOBBIE 000JI0YKH, MHOTOTPAHHUKH U CKIIAJKU;
1) Hepa3pe3Hble MHOTOMPOJIETHBIE 000JI0YKH, MHOTOTPAHHUKH U CKIIAJIKH;
K) BUCSYHE 000JIOYKH;

1) MeA0BbIE KOHCTPYKIIHH;

M) TO K€, YTO ¥ B MOAMYHKTAX a - JI, HO TJIaJKue WIH PeOPUCTHIE;

H) KOHCOJIbHBIE 00OJIOYKH, CKIIAJKH U MHOTOTPaHHUKH;

1o cnocoby u320mosieHuUs U 6036€0eHUs

a) MOHOJIUTHBIE;

6) cOOpHO-MOHONIUTHBIE (KOTr/a COOpHBIE 3JIEMEHTHI CIy’KaT Hecyllell omnaryOKoi
WJIH, HaIIpUMeEp, OOPTOBBIE 3JIEMEHTHI COOPHBIE, a IMIIUTAa-000JI04YKa - MOHOJIUTHASA);
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B) COOpHBIE U3 IJIOCKUX, HWINHAPHUUECKUX U IPYTHX 3JIEMEHTOB;

I') MaHEeNIU-000JI0YKHU U MaHENN-CKIAJIKU, U3TOTOBISEMbIE U MOHTHPYEMbIE B TOTOBOM
BUjie (KaKk MpaBWJIO, HE TPEOYIOIIME pacueTHOIO 3aMOHOJIMYMBAHUS [IIBOB MEXKIY HUMU)
U HMMEIOILIMe pa3Mephbl, COOTBETCTBYIOLIUE IPOJETy MEXIYy OIOopaMH U rabapuram,
YCTaHOBJIEHHBIM JJISl JAHHBIX yCJIOBUI MU3rOTOBJIEHUS, IEPEBO3KU U MOHTAXka;
no Mamepuaniam, u3 KOmMopwvix 603600AMCA:

a) JKel1e300€ TOHHbBIE (B TOM YHUCJIC C IPUMCHCHUCM JICTKUX U APYTUX 6CTOHOB);

0) KOMOWHUpPOBaHHbIE, COCTOSIIUE M3 KEJIE300€TOHHOM IUIUTHI U METAUINYECKUX
aradparm uiu OOPTOBBIX JIEMEHTOB,;

B) KOMIIJICKCHBIC, COCTOAIINEC U3 Keae300€TOHHOM HpOCTpaHCTBeHHOﬁ KOHCTPYKIHMU U
3(1)(1)6KTI/IBHBIX TCINIONU3OJIALIUOHHBIX, TUAPOU3OJIINUOHHBIX U APYTUX MATCPUATIOB,

r) apMorieMeHTHbIe U ctanegudpodberonnsie (CHull 2.03.03 u CIT 52-104).

4.1.2 XKene300eTOHHBIE TPOCTPAHCTBEHHBIE KOHCTPYKILIUHU JOJKHBI OBITH 00ECTIEYeHbI
c TpeOyeMoil Ha/JeKHOCTbIO OT BO3HHUKHOBEHHUS BCEX BHJIOB IPENENIbHBIX COCTOSHHM
pacueToMm, BbIOOpPOM IOKa3aTejel KauecTBa MaTepualoB, HA3HAYEHUEM pa3MEpoB U
KOHCTPYMPOBAaHUEM COIJIaCHO YKa3aHMsAM Hactosuero Csoma mnpasuin. Ilpu sTom
JOJDKHBI  OBITh  BBIIOJHEHBI TEXHOJOTMYECKHE TpeOOBaHUS MpPU HM3TOTOBJICHUHU
KOHCTPYKLIMH U COOJIOZCHbI TpeOOBaHMA IO SKCIUTyaTallud 3[JaHUA U COOpYKEHHH, a
Takke  TpeOOBaHMA IO  OSKOJIOTWH,  YCTaHaBIMBAEMbIE  COOTBETCTBYIOIIMMU
HOPMAaTHUBHBIMU JOKYMEHTaMH.

4.1.3IlpumeHeHne Keae300€TOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIHUH B cpenax ¢
arpecCUBHBIM  BO3JCHCTBMEM  JIONyCKAaeTCs  MpHU  BBIIOJHEHWH  TpeOOBaHUM,
ycranoBieHHbIX CHuII 2.03.11 u HactosiuMm CII.

4.1.4I1py NpOEKTUPOBAHUH MPOCTPAHCTBEHHBIX KOHCTPYKIUI B 0COOBIX YCIOBUSAX (B
paifoHax ¢ pacueTHOI ceiicMu4YHOCTBIO 7 OamoB u 6onee, B pailonax Kpaitnero Cesepa,
Ha MPOCAJOYHBIX TPYHTAaX W MOAPaOaThIBAEMBIX TEPPUTOPHUSAX) HAIUICKHUT YUUTHIBATH
CIELIMAJIbHBIE PEKOMEHJALUU JOKYMEHTOB, NMpUBEACHHbIX B mnpuioxenun B. (CHull
2.02.01 n CHull 1I-7).

4.1.5Bpi0Op KOHCTPYKTHUBHBIX pELICHHH, THNA W OUYEpPTAaHUs IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX KOHCTPYKLMM IOKPBITUM WM IEPEKPBITUM 34AaHUM U COOPYKECHUM
ClleyeT TPOU3BOAMTH HCXOAS W3 TEXHHUKO-3KOHOMUYECKOH I1e1eco00pa3HOCTH
IIPUMEHEHUsI TAaKUX KOHCTPYKLUN B KOHKPETHBIX YCIIOBHUSX CTPOUTEIBCTBA C YYETOM
apXUTEKTYPHO-TEXHOJOTMYECKUX M IPOU3BOJCTBEHHBIX TpPEOOBaHMI, MaKCHMAaJIbHOTO
CHWKEHUS UX MATEPUAIIO-, TPY10-, SHEPrOEMKOCTH U CTOUMOCTH.
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B HeO6XO,[[I/IMBIX ClIydasxX NOKPBITHUA U NMCPCKPLITHA C NPUMCHCHUCM TOHKOCTCHHBIX
MMPOCTPAHCTBCHHBIX KOHCTPYKI_II/Iﬁ JOJIKHBI YAOBJICTBOPATH AKyCTUYCCKHUM n
CBCTOTCXHNYCCKUM Tpe60BaHI/I$IM, YCJIOBUSAM OTOIUICHUA W BCHTWIISIOHWHK, a4 TAaKXKC
AONIYCKATb BO3MOXHOCTb TIIOABECKU KPAHOBOI'O O60py,Z[OBaHI/I$[, TCXHOJIOTHYCCKHUX
KOMMYHHKaHHﬁ, IIOTOJIKA UJIX TNIOMAJA0K M T.II.

4.1.6 DneMeHTBl COOPHBIX U COOPHO-MOHOJIUTHBIX MPOCTPAHCTBEHHBIX KOHCTPYKLUH
pPEKOMEHAyeTCS MPOEKTUPOBATh C YYETOM YCJIOBUI MEXaHU3aIllMM MX M3TOTOBJICHUS HA
3aBOJIaX WIM TIOJMIOHAX, a Kele300€TOHHbIE MOHOJMTHBIE MPOCTPAHCTBEHHbIC
KOHCTPYKIIMH - C YYETOM MEXaHH3UPOBAHHOT'O BBIITOJHEHUS ONayOOUHBIX, apMaTypPHBIX
u O6etonHbIx padot (CHull 12-01).

4.1.7 CoOopHble U COOpPHO-MOHOJIUTHBIE MPOCTPAHCTBEHHBIE  KOHCTPYKLUHU
PEKOMEHAYeTCs NMPOEKTUPOBATh C Y4eTOM 3()()EKTUBHBIX CIOCOOOB MX M3TOTOBJICHHUS U
MOHTaXa - U3 YHU(DUIIUPOBAHHBIX IIOCKHUX, LWIMHAPUYECKUX WM UHBIX, KaK MPaBUIIO,
peOpHCTHIX MaHeNneil, MOHTUPYEMBIX ¢ MPUMEHEHUEM YKPYNHUTEIbHOW COOpKU WM U3
KPYITHOPa3MEpPHBIX  3JIEMEHTOB,  M3TOTOBJIEHHBIX  BOJM3M  MecTa  BO3BEICHUS
KOHCTPYKIIUH.

Pa3mepbl yKpYMTHEHHBIX TOHKOCTEHHBIX 3JIEMEHTOB MOKPBHITUN U MEPEKPBITUI: JATHUHA
6onee 24 M, mupuHa (Bbicota) Oonee 3,2 M, a Takke Mmacca Oonee 15 T (yuuTwiBas
YCIIOBUSI TIEPEBO3KH, W3TOTOBICHHS M MOHTaXa) - JOJDKHBI OBITh CIEIUATBHO
00OCHOBAHBI.

[Tanenun-o0010UKu U MaHCIN-CKIIAAKN TPOCKTHPYIOT C YUYCTOM 0COOEGHHOCTEH HuX
TPAHCIIOPTUPOBAHUA U XPAHCHHUA B mradensx.

4.1.8 Xene3006eTOHHBIE MOKPHITHS MPOCTPAHCTBEHHOI'O TUIA CIIEAYET MPOESKTUPOBATH
C y4YeTOM KOMIUIeKca TpeOOBaHUI MO THUAPO- M TEIUIOM30JSIMK, BOJOOTBOAY,
YCTPOMCTBY PA3IUYHBIX MPOXOJOK 4Yepe3 MOKPHITHE, (POHAPHBIX U JAPYTHMX HNPOEMOB U
OTBEPCTHH.

Ilanenu C60pHLIX MMPOCTPAHCTBCHHBIX KOHCprKL[I/Iﬁ PECKOMCHAYCTCA HNPOCKTUPOBATH
Tak, YTOOBI 3aBOJl WM IIOJMIOH H3TCOTOBISJ HX II0 BO3MOXKHOCTH HOBBIIICHHON
TFOTOBHOCTH - YTCIUJICHHBIMHU, C FH,Z[pOH?»OJ'IHL[HCfI u T.II.

4.2 OcHOBHBIE pacyeTHbIC TPeOOBAHUS

4.2.1 PacueTsl xene300€TOHHBIX TPOCTPAHCTBEHHBIX KOHCTPYKITHH CIIETyEeT
MPOU3BOAUTH IO MPEAECTBHBIM COCTOSTHUSIM, BKITFOYAIOIIUM:

- TpenesbHbIE COCTOSIHMSI TMEpBOM TIpynnbl (IO TOJHONM HENPUTOAHOCTH K
9KCIUTyaTaluy BCJIEICTBUE MMOTEPU HECYIEH CIIOCOOHOCTH);
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- TpeleibHbIE COCTOSIHUA BTOPOM Tpynmnbl (10 HEOPUTOAHOCTH K HOPMaJIbHOM
JKCIUTyaTalliy BCJIEACTBUE OOpa30BaHHUS WM UYPE3MEPHOTO PACKPBITHS TPEIIWH,
MOSIBJICHUS HEJOMYyCTUMBIX JehopMalinii u zip.).

PacueTsl 1o mpenesNbHBIM COCTOSHMSAM IEPBOM IPyNIbl BKIKOYAIOT pacyeT [0
IPOYHOCTH, C YYETOM B HEOOXOIUMBIX CIy4asx Ae(GOpMUPOBAHHOTO COCTOSHUS
KOHCTPYKIIMU Tepel pa3pylIeHUEM, U yCTOMYMBOCTH (0OIIeH 1 JIOKAJIbHOM).

PacueTrsl 1o npenenbHBIM COCTOSHUSM BTOPOM TPYIIBl BKIOYAKOT PACUYETHI I10
PACKPBITUIO TPEIIMH U 10 JehOopMaLIUsiM.

Pacuers! BemonssroT B coorBercTBun ¢ CII 52-101 u pexomeHAauusMyU HaCTOALLETO
CIL

4.2.2 PacuerT NpPOCTPAHCTBEHHBIX KOHCTPYKLUMH IOKPBITUH U NEPEKPBITHH IO
IpeleNbHbIM  COCTOSHUSIM corjacHo TpeboBanusmM 1. 4.2 rmael CII 52-101
IIPOU3BOJUTCS, KaK IPAaBUIIO, ISl BCEX BO3JACHCTBUI HAa KOHCTPYKLUIO WIN €€ 3JIEMEHTHI
B IIPOLIECCE U3TOTOBJIEHUS, TPAHCIIOPTUPOBAHNUS, BO3BEIECHUS U JKCILTyaTallld, IPUYEM
pacyeTHble CXEMbl M Harpy3Kd [OJDKHBI OTBEYaThb IPUHATBIM KOHCTPYKTHBHBIM
pelIeHUsIM M BO3JCHCTBUAM Uil Kakaod craguu. HeoOxoaumo TakKe Y4HUTHIBATh
CIIEAYIOLIME PEKOMEHIAUH:

- MOHOJIUTHBIE KOHCTPYKIIMHM, B TOM YHCJIE C MPEABAPUTEIBHO HAIMPSHKEHHBIM
apMUpPOBaHMEM, JIOJKHBI OBITh PACCUUTAHBI MO MPOYHOCTH U TPEIIMHOCTOMKOCTH IPH
pacKpy KaluBaHUY;

- OJICMCHTbBI C6OpH0-MOH0JII/ITHIJIX KOHCprKHI/Iﬁ JOJIDKHBI OBITh pacCUUTaHbl I10
MMPOYHOCTU U TpeHlHHOCTOﬁKOCTH Ha JeiCcTBUE COOCTBEHHOro Beca M Beca OeToHa
3aMOHOJIMYMBAHUA U MOHTAXXHbBIX HAIrpy30K;

- C60pHO-MOHOHI/ITHa${ KOHCTPYKIUA MMOCIIC NOCTHKCHUA OCTOHOM 3aMOHOJIMUMBAHHUS
HpOCKTHOﬁ MNPOYHOCTHU HJOJIKHA OBITh paccunuTaHa B NOCJIOM KaK MOHOJIMTHasA C
BKIIIOUCHUCM B pa60Ty C60pHLIX 9JICMCHTOB, C€CJIM MJId 3TOI0 MNPCAYyCMOTPCHBI
COOTBCTCTBYIOIHNEC KOHCTPYKTUBHBIC U TCXHOJIOTHYCCKUEC MCPOIIPUATHUS

- 3JICMCHTEI C60pHLIX KOHCTPYKHHﬁ, B TOM YHUCJIC YKPYNHCHHBIX, IIPU MOHTAXC (I[O
BaMOHOJ'II/I‘-II/IBaHI/IH) JOJIXKHBI OBITh MMPOBECPCHBI IO MPOYHOCTU U TPGMHHOCTOﬁKOCTH Ha
ycuiua OT JIehcTBUSA COOCTBEHHOT'O BE€CAa, MOHTAXXHBIX HAIPY30K U PCAKTUBHBIX YCI/IJ'II/Iﬁ
OT BPECMCHHBIX OIIOP, 3aTAKCK U APYTUX HpI/ICHOCO6J'ICHI/II71;

- C60pHLIe KOHCTPYKOHUU MOCJIC HJOCTUKCHUSA OCTOHOM 3aMOHOJIMYMBAHMS CTBIKOB
HpOCKTHOf/'I IMPOYHOCTU U TMOCJC pPaCKpyKaJIMBaHHUA PACCUUTBIBAIOT 110 ITPOYHOCTH,
KECTKOCTH, TpCMHHOCTOﬁKOCTH Ha JieficTBHUE COOCTBEHHOT'O BE€Ca, MOHTAXKHBIX HArpy30K
U ONpCABAPUTCIBHOIO HANPSXKCHUA apMaTypbl C YUCTOM HU3MCHCHHA Ha JJaHHOM CTaauu
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Hal'[p}I)KeHHO-ILC(I)OpMI/II)OBaHHOFO COCTOSHUA KOHCTPYKIUH OT yAAJICHUSA BCEX HUJINM YaCTU
BPEMCHHBIX CBsI3EH.

4.2.3 Pacyetsl xene300eTOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMHA HEOOXOIUMO, Kak
MPaBUJIO, MPOU3BOAUTH C YYETOM BO3MOKHOTO OOpa30BaHMs TPELIMH M HEYNPYIHX
nedopmarnuii B 6eToHe U apMaType.

Omnpenenenue ycunuii u geopMaivii OT pa3IuUHbIX BO3ACHCTBUI B KOHCTPYKIUAX U
B 00pa3yeMbIX UMH CHCTEMax 3/1aHUH M COOPYKEHHUH cielyeT MPOU3BOAUTh MO0 METOIaM
CTPOUTEJIbHOM MEXaHWKH, KaK MpPaBUJIO, C Y4eToM (pU3MUecCKOH M T'eOMETPHUUECKOM
HEJIMHEHHOCTH PabOThl KOHCTPYKLIUH.

4.2.4 Tlpn NpOeKTUPOBAHUHU KEIE300€TOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKLHUH HMX
HAJEKHOCTh YCTAHABIMBAIOT PAacyeTOM IIyTEM HCIOJIb30BAaHUS PACUETHBIX 3HAUYECHUMN
Harpy30K ¥ BO3ACHCTBMN, pPACUETHBIX 3HAYCHUH XapaKTEPUCTHK MAaTEpUAOB,
OIpENIENIIEMBIX C MOMOILBIO COOTBETCTBYIOIIMX YACTHBIX KO3()(DUIIMEHTOB HaJAEKHOCTH
10 HOPMaTUBHBIM 3HAYEHUSAM 3THUX XapaKTEPUCTHK C YYETOM CTENEHU OTBETCTBEHHOCTHU
3nanuii u coopyxenuit (TOCT 27751).

HopmartuBHbIE 3HaueHHMs HArpy30K M BO3JAEHCTBHH, KOX(PQHUIMEHTOB COYETaHUH,
KO3(QQUIMEHTOB HAJEKHOCTH IO Harpy3ke, Ko3()(UIMEHTOB HAIECKHOCTH IO
Ha3HAYCHUIO KOHCTPYKIMH, a TaKXe IOAPA3JEICHUE Harpy30K Ha IIOCTOSHHBIE U
BpPEMEHHBIE (JUIUTENIbHBIE U KPaTKOBpEeMEHHbIEe) NpuHuMaroT cornacHo CHull 2.01.07.

4.2.5 Yewnus u nedpopmalMi B MPOCTPAHCTBEHHBIX KOHCTPYKLHMSAX OINPENEISIOT B
3aBUCUMOCTH OT OCOOEHHOCTEHl KOHCTpYKIMH coriacHo pasgeny 6 CHull 52-01,
IIPUHMMas BO BHHMMAaHHME CIEAYIOIIUME METOABl pacdyeTa M OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAHUM:

pacueT METOJaMH TCOPHUH YIPYTOCTH, - TJABHBIM 00pa30M TEXHUYECKYIO TEOPHUIO
000JIOYEK W MPAKTUYECKHE METOJbl pacueTa TOHKHX OO0OJOYeK U  CKJIAJIOK,
YUUTHIBAIOIINE HEPA3PE3HOCTh KOHCTPYKIINH, TIOAATIMBOCTD OMOP U AuadparM, HaJIHdue
pebep, OTBEepCTHil U MPOEMOB, a TAKXKE HEPABHOMEPHBIC U JUHAMHUYCCKUE HATPY3KH U
T.IL;

pacdyer MeToAaMM YNPYroIUIaCTUYECKOW TEOPHM, C HCIOJB30BAHMEM NPUKIATHON
Teopuu Aedopmaruii xkenez00eToHa MyTeM ydeTa MPaKkTHUECKUX TUIOTe3 M yIPOLICHUH
YIPYTOIUTACTUYECKOT0 pacueTa, BEITEKAIOUINX U3 0COOEHHOCTEH padoThI kKene300eToHa C
TpELIMHAMHY;

pacuer Kene300€TOHHBIX AJIEMEHTOB I0 HEJIMHEHHOH aeopMarmoHHOW MOAETH C
UCTOJIb30BAaHUEM JIBYXJIMHEHHOW U TpPEXJIMHEWHOW IuarpaMM COCTOSIHUS O€eToHa,
OTIPENIENIAIONINX CBA3b MEXIY HAMpPSDKEHUSMU M OTHOCUTEIBHBIMHU Ae(popManusmMu, U
IBYXJIMHEMHOM JuarpaMMbl apMaTypbl. YKa3aHHbIE JIUarpaMMbl HCHOJNB3YIOT TpU
pacueTe MPOYHOCTHU KEJIe300€TOHHBIX AJIEMEHTOB, pacueTe 0Opa3oBaHUS M PACKPBITUS
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HOpPMAaJIbHBIX TPEIIMH U pacyeTe aedopMaluil Kelne300€TOHHBIX MPOCTPAHCTBEHHBIX
KOHCTPYKLMHU MO HEMMHEWHOM AedopmarmonHoi moaenu B coorBercteuu ¢ CIT 52-101;

pacueT MeToJaMM IpPEeIbHOTO PAaBHOBECHs, B TOM YHCIE MO JepOpMHUPOBAHHON
cXeMme, TJIaBHbIM 00pa3oM Ui pelieHHs 3a/ady Hecylled CIIOCOOHOCTH WM MPOBEPKH
Ha3HAUYEHHBIX CeUeHH OETOHA U apMaTypbl B MPEABAPUTENbHBIX U pabOUYHUX pacyeTax, C
YU4ETOM MOJICIUPOBAHUSI M HATYPHBIX HCHBITAHUA KOHCTPYKIMH 10 pa3pylIeHus,
MO3BOJISIOIINX MOJYYUTh CXEMbI U3JI0Ma U (POPMBI pa3pyILeHus;

AKCIIEPUMEHTAIBbHOE HCCIEI0BAaHUE HANPSHKEHHO-Ie(OPMUPOBAHHOTO  COCTOSHUS
HATYpPHBIX O00pa3lloB MPOCTPAHCTBEHHBIX KOHCTPYKLIMNA HAa BCE BHIBI W BEIUYHHBI
HArpy30kK, ¢ TeM 4YTOOBI MCIOJB30BaTh IKCIEPUMEHTAIBHO OOOCHOBAaHHBIC U HauOolee
SKOHOMUYHBIC pacyeTHbIe (OPMYIBI UIsI MPOBEPKH BCEX TPeOyeMBIX MpeAeTbHBIX
COCTOSTHHUH.

I[J'IH OTACJIBHBIX CJIOKHBIX MPOCTPAHCTBCHHBIX KOHCprKL[PIfI, IJIL KOTOPBIX HET
AOCTATOYHO JOCTOBCPHBIX MCTOAOB pacucTa, MNPECAYCMaTpUBACTCA 00s13aTeNIbHOE
HUCIIBITAHUE MOACTIeH IIpU MPOCKTUPOBAHHU.

4.2.6 Bpibop Merona pacyera KaKoro-imOO THMA MPOCTPAHCTBEHHON KOHCTPYKLUHU
JOJDKEH TIPOM3BOAMTHCS COTVIACHO PEKOMEHIALUSAM COOTBETCTBYIOLIETO pasaena 1. 4.2.5
Hacrosero CIL. ITpu ncnons3zoBanuu 9BM BO3MOKHOCTH IPOTrpaMMHOTO 0OecreueHust
JIOJKHBI YJIOBJIETBOPSTH YCIOBUSAM PEKOMEHyEMOI'0 METOa pacyeTa.

4277 Ilpu coCTaBI€HHH pPACUETHOM CXEMbl TOKPBITHS WM  INEPEKPBITUSA
PEKOMEHYETCSI  MCIONb30BaThb  CPEAMHHYIO  IIOBEPXHOCTb  IVIAAKOM  IUINTHI,
MOJKPEIJICHHON IUINTHl O0OOJIOYKHM, MHOTOTPaHHUKAa WM CKIagku. Jlis MOKpPBITHH,
KOTOpbIE 0 YCJOBUSM BO3BEACHHUS OOpPa3ylOTCsl KaK MHOTOIPDAHHMKH, BIIMCaHHbIE B
MIOBEPXHOCTh O0O0JIOUKH, C JOCTATOYHO OOJBIIMM KOJIWYECTBOM TIpaHed n (Hampumep,
KOrJja Ha yyacTKe MexIy nauadgparMamu n > 7), JOMyCKaeTcs 3a pPacyETHYIO
MOBEPXHOCTh NPUHUMATh TJAJAKYI0 CPEIUHHYIO MOBEpPXHOCTh obOomnouku. Ilpu sTom
JIOTIOJIHUTENbHBIE MOMEHTBI U HOPMAJIBHBIE CUJIbI, BOZHUKAIOIINAE B MECTaxX IEPEIOMOB
JeWCTBUTENLHON TOBEPXHOCTH, JIOMYCKAETCS ONPEENATh NPUOIMKEHHO.

I[J'IH MMPOCTPAHCTBCHHBIX pe6pI/ICTBIX KOHCTPYKHHﬁ, a TakKKC AJId CKIaA4daTbIX H
BOJITHUCTBIX CBOIIOB-O6OJ'IO‘-ICK 34 CPCAUHHYIO IOBCPXHOCTH AOIIYCKACTCA IIPUHUMATDH
MMOBCPXHOCTH, B KOTOpOﬁ JICKAT HCHTPBI TAKECCTU MONICPCUYHBIX Ce4YeHMI KOHCprKHHﬁ.

B atom ciydae mpu pacdere peOpUCTBIX OOOJIOYEK, CKIAM4aThIX W BOJHUCTHIX
JOIYCKaeTCsl BBOJUThH B PACUET YCPEAHECHHYIO IPUBEICHHYIO TOJIINHY 000J0YKH Ored =
Ap/c v ycpeTHEHHYIO MTPUBEACHHYIO KecTKOCTh D = Elp/c (tne Ap n Ip- COOTBETCTBEHHO
TUTOIIA/Ib U MOMEHT MHEPLUH IPUBEICHHOTO JIByTaBPOBOTO CEUCHHMS C IIMPUHOM TOJIKH,
PaBHO} ¢).
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PacueTHsbIit IpoJIeT O60.IIO‘-ICI(, MHOT'OTPpaHHUKOB M CKIIAJOK OHNPCACIACTCA KakK
PaCCTOSAHNUEC MCIKAY OCAMU OIIOP HOKpBITI/Iﬁ n HeperBITHﬁ.

Pacuetnbiii pasmep CTOpOH 000J0YEK, MHOTOTPAHHMKOB M CKIAJOK B IUIaHE
OTIPEIETISETCS. KaK PACCTOSHUE MEXAY OCSMHU COOTBETCTBYIOIIMX OOPTOBBIX IJIEMEHTOB
win nuadpparMm. Ilpu 3TOoM, ecnu uis pacuera cUCTeMa JEIUTCS Ha ToJe O00OJIOYKU U
KpaeBbIe JIEMEHTHI, B pacyeTe CIeAyeT YUYUTHIBATh HKCIEHTPUCUTET MPUMBIKAHUS TOJIS
00015109KH K nuadparme uix OOPTOBBIM AIIEMEHTaM.

[Ipu onpeneneHun yCUIUH B )KeJI€300€TOHHBIX NMPOCTPAHCTBEHHBIX KOHCTPYKIHMAX B
yOpyroi CTajud IUIOIAAb M MOMEHT HHEpLUUHU AONMYCKAaeTCsl NPUHUMATh Kak s
6eroHHoro minu, ecau W > 1 % (U - KOJIMYECTBO apMaTypsl B % IUIOIIAAM OETOHHOTO
CeueHMs), Kak JUIsl PUBEJEHHOIO K HeMy ceueHus. [Ipu pacuere ¢ y4yeToM Heynpyrux
negopManuii M TpemMH, a TaKKe MO0 METONy IpPEAeIbHOTO PABHOBECHS CIEIYyeT
YUUTBIBATh  JICHCTBUTENbHbIE  XapaKTEPUCTHUKU  JKEI€300€TOHHBIX  CEUYEHUH s
paccMaTpuBaeMON CTa UM UX pabOoTHI.

42.8 Merton MMpEaACIIbHOTO paBHOBECHUA paCCMATPUBACT PABHOBCCUC KOHCTPYKIIMU B
MOMCHT HCUCPIIaHUSA Hecymeﬁ CIIOCOOHOCTH U nepexoga B HU3MCHACMYIO CHUCTCMY.
PCKOMCHIIyeTCSI OpUHUMAaTh, 4YTO K MOMCHTY HUCYUCpIIaHUA Hecymeﬁ CIIOCOOHOCTH
’Keae300eToHHass 000J104YKa PACWICHACTCA IUIACTUYCCKUMU IIapHHUPAMHU Ha HCCKOJIBKO
JKECTKUX JHCKOB. Bum u XapaKkTep IJIACTUYCCKOTroO MCXaHU3Ma, KOH(I)I/II‘ ypanusa U
OTHOCHUTCIIbHAsA BCINYHMHA JUMCKOB B CXCMC HM3JI0Ma )KeJIe300€TOHHBIX MOJIOTUX 000JI0UEK
3aBUCAT OT BHJa HAI'PY3KH, CBOICTB MOBCPXHOCTU U YCJIOBI/Iﬁ 3aKpCIUICHUA KOHTYpa U
A0CTATOYHO 00CTOSITEILHO BBISBICHBI 9KCIICPUMCHTAJILHO.

[IpuMeHuTENHHO K 3a/a4aM O Hecyllled CIIOCOOHOCTH >KeIe300€TOHHBIX 000J0YeK
XOpOIIO pa3paboTaH KUHEMAaTHYECKUH METOJl TEOpHUU INpPEeAEIbHOI0 PAaBHOBECUS C
MCIOJIb30BAHUEM MOHATHSL 00 0OOOIIEHHBIX TUIACTHYECKUX MIAPHUPaX (JIMHHUIX M3JI0MA).

Pacuer mpo4yHOCTH KOHCTpYKLMIl (IIepBOE MpeAeIbHOE COCTOSIHME) B 3TOM Cllydae
MPOU3BOIUTCS C Y4YEeTOM Heynpyrux aedopmanuii GeToHa W apMmarTypbl W HaJIM4YUs
TPELIMH, a TakXke, B Ciydae HEOO0XOAMMOCTH, Ae()OPMUPOBAHHOIO COCTOSIHUS Kak
OTJIENBHBIX AIEMEHTOB, TaK U KOHCTPYKLIHH.

Pacuer Hecymeﬁ CIIOCOOHOCTH MOHOJIUMTHBIX, C60pHO-MOHOJII/ITHBIX n C60pHBIX
MMPOCTPAHCTBCHHBIX KOHCTPYKI_II/Iﬁ no MCEToAy NpCACIIbHOTO PAaBHOBCCHUA NOOIIYCKACTCA
IMPOU3BOAUTH (y‘-II/ITBIBaH nepepacupeaciiCHue yCI/IJlI/Iﬁ B TIMPCACILEHOM COCTOSHUU
KOHCprKLII/II/I) 0e3 yu€Ta MOHTAXKHBIX W JPYTHUX YCHHHﬁ, BO3HHMKAKOIIUX B HHUX O
3aMOHOJIMYHBAHUs, B MPOLCCCE U3IOTOBJICHUA U PACKPYIKAJIMNBAHUA. HpI/I 9TOM B CJIy4ac
HCO6XOJII/IMOCTI/I YUUTBIBAIOT ,E[C(I)OpMI/IpOBaHHy'IO CXEMY KOHCTPYKLUH, B TOM YHUCIIC OT
nepeMemeHI/Iﬁ, HAKOIVICHHBIX B IMPOLECCC U3TOTOBJICHUA U BO3BCACHHUA KOHCTPYKIIUH.

429 VYuyactku IIJIMTHI, 000JI04eK U CKJIIAIOK, TJAC TJIABHBIC PaACTAIUBAIOIINC
HaIIpsDKCHHUA Oprt > Rbt, JOJIDKHBI OBITh 3aapMUPOBAHbI UCXOASA U3 YCJIOBUA ITOJIHOTO
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BOCIIPUATHA apMaTypoil pacTArMBalOIIMX ycunaumi. Jlomyckate oprr > 3Rpme
PEKOMEHyEeTCsl, U B COOTBETCTBYIOIIMX Y4YaCTKAaX KOHCTPYKLMHU pa3MeEphl 10 TOJIIMHE
CIIEyeT YBEINYNUBATD.

4.2.10 InacdparmMbl u GOpPTOBBIE IEMEHTHI 000JOUYEK, CKIAJ0K, MHOTOTPAHHUKOB U
CBOJIOB-000JI0UEK pa0OTalOT B OCHOBHOM Ha KacaTelbHBbIE YCHIIMSA M, KaK MPaBUIIO,
BBOJISITCSl B pacyeT U3 YCJIOBUS UX COBMECTHOUW pabOTHI C MOJIEM KOHCTPYKIIUHU C YIETOM
UX JIEUCTBUTENBHBIX )KECTKOCTEN M CXEMbI HArpy KEHHUS.

4.2.11 OtBepcTus B IuIMTax 000JI0YEK, UMEIOUINX pa3Mephl OOJIbIIE, YeM PACCTOSHUS
MEXIy pebdpamu COOPHBIX JIEMEHTOB, a Ul IJIagkuX oOojodek pasmepom Ooisee 209,
JIOJDKHBI YYUTHIBAThCA B PacYeTe KOHCTPYKIUH.

4.2.12 Pacuet npeaBapuTENbHO HANPSKEHHBIX KOHCTPYKLHN CIIELYET IPOU3BOAUTH C
yU4eTOM HayajJbHBIX (IIPEIBAPUTENIbHBIX) HANpsDKeHUH U aedopmaruii B OeToHE U
apMaType, TOTepb IPEABAPUTEIBHOIO HANpPSDKEHUs W OCOOCHHOCTEH —Tmepenadyu
[PEIBapUTEIILHOTO HANPSKEHUsS Ha OETOH.

IIpu pacuere NPOCTPAHCTBEHHBIX KOHCTPYKLMM IO TPEIIMHOCTOMKOCTH U
negopManusaM yCUIMs OT MPEABAPUTEIBHOTO HANPSIKEHUS apMaTypbl JOMYyCKaeTcs
OINpPEAEIATh KaK YCWINSA OT COOTBETCTBYIOIIMX BHEUIHMX CHJI, IPUIOKEHHBIX B MECTax
AHKEPOBKM apMaTypbl, a IpPHU pacuyeTe KpPUBOJIMHEWHBIX CTEpPKHEH - C y4ETOM
KacaTeNbHBIX CHJI TPEHMS MO JUIMHE apMaTypbl U HOPMAJIbHBIX CWJI, JEHCTBYIOLIUX IO
HaNpaBJICHUIO PaJyca KPUBU3HBL.

Pexomennanun o IIPOEKTUPOBAHUIO IIPEIBAPUTEIBLHO HaIPsKEHHBIX
&KeNe300€TOHHBIX KOHCTPYKIMHA C HaTSDKEHHEM apMarypbl A0 TBepAeHus OeroHa (Ha
ynopsl) mnpuseneHsl B CII  52-102, a PexomeHzauum 10 NPOEKTHPOBAHUIO
NPEIBApUTEIILHO HAIPSDKEHHBIX  JKENEe300€TOHHBIX KOHCTPYKIMHA €  HaTSKEHUEM
apMaTypbl Ha 6eToH npusenaeHs! B CHull 2.03.01.

4.2.13 Tlpu pacuere MPOCTPAHCTBEHHBIX MOKPHITHH MposneroM Oonee 100 M mim ¢
MIOBEPXHOCTBIO CIIOKHOTO ouepranus, He npeaycMorpenHo CHull 2.01.07, marpy3ku ot
JEMCTBYSI CHETa U BETpa JIOMYCKAETCsl ONPEAEIIATh 110 SKCIIEPUMEHTAIbHBIM JaHHbBIM.

4.2.14 3HauuTenbHBIE COCPEAOTOUEHHBIE HArpy3KH, Kak [paBWIO, JOJIKHBI
NPUKIAAbIBaThCA K pedpaM KecTKOCTH, Auadparmam, OOpTOBBIM Oajkam 00OJOYEK U
cknagok. C IIenpl0 MOBBIIEHUS SKOHOMHYECKOW H(PPEKTUBHOCTH JOMYCKAETCs IpH
COOTBETCTBYIOIIUX KOHCTPYKTUBHBIX MEPONPUATHIX YUUTHIBATh B PAcue€Te COBMECTHYIO
paboTy TNPOCTPAHCTBEHHOM KOHCTPYKLUMH M YCTpOWCTBA Ml TIOJBECKH TPY30B
(HampuMep, KpaHOBBIX OAJIOK M T.I1.).

4.2.15 B HeoOXOIUMBIX CIy4yasiX PEeKOMEHAYETCsS MPOU3BOAMTH MPOBEPKY MECTHOMH
YCTOMYMBOCTM WJIM HPOYHOCTH TOHKOCTEHHBIX 3JEMEHTOB IPOCTPAHCTBEHHBIX
KOHCTpyKUui. IIpoBepky MecTHOW MNPOYHOCTH MO OOOJIOUKH PEKOMEHIYeTCs
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MIPOU3BOIUTH METOJIOM IPENEIbHOTO PAaBHOBECHs MO HECYyIEH CIIOCOOHOCTU C YyYeTOM
U3MEHeHHs (OpPMBI TMOBEPXHOCTH IMOJS KOHCTPYKUMH corjmacHo nom. 11.27, 11.28
Hacrosimero CII. Ilpu sTom crnemyeT Takke Yy4YUTBHIBAaTh HECOBEPILEHCTBO (POPMBI
MOBEPXHOCTH TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX KOHCTpYKuui. IIpuGnmxeHnyro
OLIEHKY KpUTHMYECKOW Harpy3KH TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLHH IIpU
MOTEpPE YCTOMYMBOCTU PEKOMEHIYETCsl MPOM3BOAUTH corjacHo mnmn. 4.2.20-4.2.23
Hactosmero CII.

4.2.16 Ilpu BbIOOpE pacyeTHON cXeMbl COOPHO-MOHOJUTHBIX IMPOCTPAHCTBEHHBIX
KOHCTPYKLIMH PEKOMEHAYEeTCS YYMThIBaTh Je(OpMATUBHBIE CBOHCTBA CTBIKOB U
0coOEHHOCTH mepenaun ycuiauil yepe3 HuX. Ilpu mepemaue ycunmii yepe3 3akiaHble
JeTald ¥ NPUBApPEHHBIE K HUM CTEPXKHH WIN IJIACTUHBI CIEAyeT YUUThIBATh HEYNPYTYIO
MOJATIIMBOCTh TaKUX COeOUHEHMM BennuuHOW oT 0,5 1o 1 MM Ha Kaxk[oe Takoe
coequHenue. llpu mepemaue cKUMAKOUIMX YCWIMM 4Yepe3 CTBIKH, 3aMOHOJINYECHHbIE
MEJIKO3EPHUCTHIM OETOHOM, JIONYCKAaeTCs YUYMUTHIBATH MMOHMKEHHBII MOIYJb YNPYTrOCTH
MEJIKO3EPHUCTOr0 OETOHA MOCPEACTBOM BBEIEHUS B pacdyeT MOHMKEHHOW MECTHOHN WU
YCPEOHEHHOM KECTKOCTH M C YY€TOM OTHOILUEHUS IHUPHUHBI CTBIKOB K PACCTOSHUIO MEXAY
HUMH.

4.2.17 IIporuGsl 31EMEHTOB B KEJIE€300€TOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMAX
HE JIOJDKHBI TIpeBbINIaTh BenuuuH, ykazaHHbix B CHull 2.01.07. Ilpu »sTOM
pEeKOMEHAyeTCs, YTOObl MPOrud MOKPBITUH B BHAE OOOJOYEK IABOSKONH KPUBH3HBI U
MHOTOrpaHHHUKOB MposieToM 18-60 M He npesbiman 1/400 nponerta, a mpoaeTom Gosee 60
M - 1/500 nponera.

4.2.18 Ilpu pacuere 3JEMEHTOB COOpPHBIX NPOCTPAHCTBEHHBIX KOHCTPYKIUH Ha
BO3/ICHUCTBUE YCUIINN, BO3HUKAIOIIUX MPU UX MOJbEME, TPAHCIIOPTUPOBAHUU U MOHTAXE,
Harpy3Ky OT Beca 3JEMEHTOB CJIeJyeT MPUHUMATh C KOA(P(UIMEHTOM IMHAMUYHOCTH,
paBHbIM: 1,60 - mpu TpaHcnopTupoBanuy, 1,40 - npu noabeme U MoHTaxe. Jlonmyckaercs
npUHUMaTh Oojiee HHU3KHE, OOOCHOBAHHBIE B YCTAHOBJIEHHOM TIOPSJIKE 3HAUYEHUS
K03 uLIMeHTa JTUHAMUYHOCTH, HO HE HIbKe 1,25.

4.2.19 Ilpu pacyere MO MPOYHOCTU I}KENE300CTOHHBIX DSJIEMEHTOB Ha JIEHCTBUE
CKUMAIOLEH TPOJOJIbHON CHIIBI CIEAYET YYUTHIBATH CIY4YalHBIM SKCIEHTPUCHUTET eq,
npuHUMaeMblii He wMeHee: 1/600 AMUHBI 3NEMEHTa WM PACCTOSHUS MEXIY €ro
CEYCHHUSIMU, 3aKPEIUICHHBIMH OT cMmetieHust; 1/30 BoicoThl ceuenust; 10 mm.

I[J'IH 9JICMCHTOB CTaTHYCCKHU HEOMPCACINMBIX KOHCTPYKI_[I/IP'I 3HA4YCHHC
OKCHCHTPUCUTCTA l'IpO,Z[OJ'IBHOfI CHJIBI OTHOCHUTCIIbHO ILCHTpAa TAXKCCTU IMPUBCACHHOTO
CCUCHUA €0 MNPUHUMAKOT pPAaBHBIM 3HAUCHUIO OJOKCHCHTPUCUTETA, IIOJIYYCHHOI'O U3
CTATUYCCKOI'0 pacy€Ta, HO HC MCHEC €.

I[J'IH OJICMCHTOB CTATUYCCKHU ONPCACIUMBIX KOHCprKL[I/Iﬁ SKCHOCHTPUCUTCT €(

[IPUHUMAIOT PaBHBIM CyMM€ OKCLECHTPUCHUTETOB - U3 CTaTHUYECKOro0 pacyera H
CILy4alHOTIO.
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4.2.20 Ilpm nNpOEKTHUPOBAHUU TOHKOCTEHHBIX KOHCTPYKLHUI 000J04YeK, OCOOEHHO
OOJIBLIECTIPOJIETHBIX, CJIEIYeT YYHUTHIBATh ONACHOCTh IOTEPH YCTOHUMBOCTH M UX
1e(GOpMUPOBAHHOT'O COCTOSIHUSI.

IIpu ucnpITaHUM KOHCTPYKLUMHU OOOJIOYKM HAa YCTOHYMBOCTH OOBIYHO HAOIIOAAETCS
3HAYMUTENbHBIM pa30poc 3HaYEHUN KPUTUYECKHX HArpy3oK. DTO BbI3BaHO, KaK MPaBUIIO,
HEOJJHOPOAHOCTBIO HAIPSKEHHOT'O COCTOSIHUSA, HaualbHBIMH HECOBEPIIEHCTBAMH (POPMBI
Y TPAHUYHBIX YCIIOBUH.

Kak mnpaBuio, 3HaueHHE BEpXHEW KPUTHYECKON HArpys3Ku, HaWJEHHOE C YYETOM
HayaJbHbIX HECOBEPILEHCTB, 0o0Jiee TOYHO OLIEHUBAET JEHCTBUTENBHYIO BEIUYHHY
Harpy3kH, Mpu KOTOPOI MPOMCXOJUT MOTEepsi YCTOHYMBOCTU OOOJIOUKH, YEM PACUET I10
¢dopmMynaM, OCHOBAHHBIM Ha TOHITUU HIKHEH KpUTHYecKOW Harpy3ku. OpmHako uis
ONpENIeJIeHUs]  BEJIMYMHBI  HECYIIe  CMOCOOHOCTHM  HECOBEPILICHHBIX  000JI0YeK
HEOO0XOMMO 3HATh CTATUCTUYECKHE XapaKTEPUCTUKM HaydalbHbIX HECOBEPIICHCTB,
BBOJMMBIX B pacyer.

MakcuManbHbIE 3HAaUCHUS Ha4YalIbHOTO npom6a OMPECACIIAOTCA ONBITHBIM ITYTEM WA
3a4a0TCA 10 aHAJIOTHU C KOHCTPYKIHUAMU HO,[[O6HOF O TuUlia, JJIs1 KOTOPBIX YCTAaHOBJICHBI
BO3MOJXKHBIC BCJIMYUHBI HAYaJIbHBIX HECOBCPIICHCTB.

4.2.21 B npakTHUecKuX pacueTax IMAAKUX UIMHHBIX LHIMHIPUYECKUX O000JO0YeK

MNpOAOJIBHBIC HOPMAJIBHBIC CXUMAKOMHWUE HAIPSKCHUA G OT pacquHoﬁ HarpyskKu,
NOACYUMTAHHBIC 110 ynpyroifl CTaanu, HC NOJIKHBI IPCBBIIIATH BCJIMUYNHLBL

a= D,Eﬂﬁ,
R 4.1)

a CKaJIbIBAIOIIMC HANIPSAXKCHUA T() 1O HCFITpﬁJIBHOfI OCH HC JOJIXKHBI OBITH 6OJIBH_I€, (%1

ET

a
T=03F|—
R (4.2)
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HpI/I COUCTaHNU HOPMAJIbHBIX U KaCATCIIbHBIX HaHp}I)KeHI/Iﬁ HCO6XOI[I/IMO CO6J'IIOI[3.TB
HEPaBCHCTBO

3
E + 1 <1,
“ AT (4.3)

IJie GO ¥ T0 BEIYUCIIOT 110 popmynam (4.1) u (4.2).

Z[J'IH TIaaKuX KOPOTKHX MUIMHAPHUYCCKUX 000I04U€EK MpOJICTOM | MHTEHCUBHOCTH
MOJTHOH pacquHoﬁ Harpys3Kd HC JOJDKHA IIPEBLIIIATL BEJIMYNHDBI

5 I
¢=0,75E —J I
[ R) (1/V8R)-1 w4

BepxHusisi kpuTHueckass Harpyska JUIsl 3aMKHYTOM cdepuueckoil 000I0YKH TNpHU
PaBHOMEPHOM BHEIIIHEM JIaBJICHUHU ¢ PaBHA

G ?_,_2 E[ET “] EJEFT
rze | - koappumment Ilyaccona.

HuKHI0I0 KpUTHYECKYI0O HATPY3KY HAXO0AAT 1o ¢opmy.ie

gy = HJE[%]: .
(4.6)

B dopmynax 4.1-4.6:
d, R - TonmmuHa ¥ paguyc KPUBU3HBI 000JI0YEK.

I'magkue moabEeMHUCTBIE M TTOJIOTHE OOOJIOUKH BpAIIEHHUs] U MEPEHOCa PEKOMEH Iy eTCs
MPOEKTHPOBATh TAaKUM 00pa3oM, YTOOBI NpHW PaBHOMEPHOM BHEIIHEM JIAaBICHHUU ¢
MHTEHCHUBHOCTH ITOJIHOM PACYETHOM HArpy3KM HE IPEBBINIATa 3HAYCHUS KPUTHYECKOMN
Harpy3KH, HalJICHHOH 10 opMyIie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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5V
g=10 EE[—R? ] K,
(4.7)

rae R2 - OONbIINiA U3 paiyCOB KPUBU3HBI 000JIOUKH;
K = f(R2/R]) - k03dHUIHEHT, YUNTHIBAIOMINN YBEIMUYCHUE KPUTUICCKON HArpy3KH Ha

0000uKy ¢ yBenudyeHueM oTHomeHus R2/R]1. Jns obGomouek mpm R2/R1 < 1,5
npunuMaercsa K = 1; nys obomouek ipu R2/R1 > 1,5 - 3nauenust K mpuHAMAIOTCS:

R2/R1 1,5 1,75 2 2,25 2,5

K 1,17 1,4 1,63 1,79 1,98

4.2.22 B ciygae, ecniy mpoBepKa, BRIMTOTHEHHAS TSI TIIaAKON 000JI0UKH, HE TaeT
JIOCTaTOYHOW YBEPEHHOCTH B €€ YCTOMYMBOCTH, HEOOXOIMMO CHAOXKATh 000JIOUKY
pebpamu. /{51 0001049k MONTOKUTETHHON WM OTPUIIATEILHOMN TayCCOBOM KPUBU3HBI
1esaecoo0pa3Ho pacmoiarath pedpa B IByX B3aMMHO MEPIEHIUKYIIIPHBIX HATTPABICHUSIX.
JUis UUIMHIPUYECKUX 000JI04€K MOXKET OBITh IPUHATO (€CIIH 3TO ONPABIAHO
APXUTEKTYPHBIMHU TPEOOBAHUSAMH U MMPOU3BOICTBEHHBIMHU YCIOBUSIMH) YCHUIICHUE
000JI0YKH TOJTBKO KOJIBIIEBEIMU peOpaMu.

Bo uzbexxanue o0pa3oBaHUs MECTHBIX BBIIYYHH MEXAY peOpaMu pacCTOSIHHUE MEXIY
HUMU HE PEKOMEHIyeTCsl Ha3HauaTh OOJIbIINM, YEM

TafRE , T1€ R - MEHbITUHI painyCc KPUBU3HBI 00OJIOYKH.

PeGpuctbie 0005I04KM TpH pacyeTe YCTOMYMBOCTH MOTYT paccMaTpUBATBCS Kak
opToTpornHble. B ciayuae, korga pasMepsl U paccTosiHUS pebep 00ouX HampaBiIeHU He
CJIMIIKOM BEJIMKHU U Majo OTJIMYAIOTCS APYT OT Apyra, pedpuctas 000i0uKka MOXKET ObITh
3aMeHeHa I pacyeTa (PUKTUBHOM TJIaJIKOW, UMEIOIICH Ty e JKECTKOCTh CEUCHHs Ha
cKaTue U TOT ke paauyc uHepiuu. Ilpu 3ToM QUKTHBHYIO TOMMIMHY Oy ONpPEAENSIOT 10

dbopmyre
by = J121 / A,

(4.8)
a QUKTUBHBIM MOIYJIb YIPYrocTu Emo popmye
HIJ-DMI:.II.I.I.I'I'EHHEH W IKONoOrM4ecLan 'EBEOI'IEGH'I}E'I'I:._ P‘ﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 23
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(4.9)
r1e b - pacCTOSIHUE MEXKIY OCSIMU COCETHHX pedep;

A - mnomane ceyeHus, 00pa3oBaHHOIO OJHUM PeOPOM BMECTE C PUMBIKAIOIIUMHU
4acTsAMH Tena 000JI0YKU IHUPHUHOM b;

I - MOMeHT HHCPLUHA TOI'O K€ CCUCHUH.

J5ist peOpUCTBIX HUTUHAPUIECKIX 000JI0UEK MPHU MOJIB30BaHUU (OopMyTIaMu
(4.1)-(4.3) o o, T, GO U TQ CIAEAYET MOHUMATh HAMPSKCHHSI, OTHECEHHBIE K (PUKTUBHOM
TOJIIIMHE 000JIOUKHU

s

4.2.23 Jlnsa xene300eToHa O0JIBIIOE 3HAYEHUE UMEET POCT AeopMannii KOHCTPYKLIUH
BO BPEMCHH, OOYCIOBJIEHHBI MON3Y4eCTbIO U BO3MOXKHOCTBIO ITOCTEIIEHHOTO
BBIKJIIOUEHHS U3 PaOOTHI OETOHA PACTSHYTOM 30HHI.

B cuity aTx ocobeHHOCTEH Kene300eToHa KpUTHUECKUE Harpy3Kd TOHKOCTEHHBIX
IHOKUX 3JIEMEHTOB, B YaCTHOCTH 000JI0YEK, OKA3bIBAIOTCS NP JIUTEIHHOM JICHCTBUA
Harpy3KH 3HAYUTEIHHO 00Jiee HU3KUMH, YeM MPU KPATKOBPEMEHHBIX UCTIHITAHUSX.

ITonx3ydects OeToHa NIpU OTCYTCTBHU 0OOJie€ COBEPLICHHBIX CIIOCOOOB OICHKH €€
BIIMSIHASL PEKOMEHJYEeTCS yYUTHIBaTh, 3aMeHssl B ¢opmynax (4.1)-(4.9), momxydeHHBIX
TEOPETUYECKUM IyTEM, MOJYJIb YIPYTrOCTH MaTepuana E moxyneM nedopmanun O0eToHa
Ep, 7, onpenensembiM 1o popmyiie (5.1) mpu IpoIoKUTEIBHOM JIEHCTBUU HATrpy3KH, U
Epx0,85 mpu HENpONOIKUTEIBHOM [JEHCTBUM HArpy3ku B COOTBETCTBUUM € M. 5.7
Hacrosmero CIIL

4.2.24 Ilpu pacueTe KOHCTPYKLMH B JOMOJIHEHUE K OCHOBHBIM IOJIOXKEHUSAM pacuera
[0 TpPEJeIbHBIM COCTOSIHUSIM HEOOXOAMMO IIPOBEAEHHE pacueToB Ha Hambosee
BEpPOSITHBIE BAPUAHTHI 3alPEIEIbHbIX BO3ICHCTBUN. [IepBOHaYabHO, HCXOAS U3 pacdeTa
U aHaJM3a ero pe3yJbTaToOB, BBIABISIOTCS DJIEMEHTHI, Y3JIbl M CBSI3M, B HauOOJbIIECH
CTENEHW BIUAIOIIME Ha JKUBYYECTb KOHCTPYKTMBHOM CHCTEMBL. BHesamHoe
MOCJIEIOBATEIbHOE BBIKIIOUEHHE W3 pPabOTBl 3TUX JJIEMEHTOB M CBS3E€H ITO3BOJIUT
pacyeTHbIM IIyTEM BBIIBUTH pE3EPBbl NPOYHOCTH KOHCTPYKLMH MU MPEAyCMOTPETh
KOHCTPYKTUBHBIE MEPOIPHUATUS 10 YCHICHUIO OTACIBHBIX JJIEMEHTOB KOHCTPYKLUHU C
LEJIbIO NIPEJOTBPAILEHHS JTABUHOOOPA3HOTO pa3pylleHus. Bce pacueTs! BBITOIHAIOTCS C
ydeToM (pU3HUECKON, TeOMETPUYECKON M KOHCTPYKTUBHOW HelIMHEHHOCTH. B mporecce

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 24
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pacdera 1enecooOpa3Ho ydectb d()PeKT UMIYIBCHOTO BO3AEUCTBUS MPU MTHOBEHHOM
BBIKJIIOYCHUH U3 paboOThl OTHENBHOrO J3leMeHTa (y3/a, CBS3M) Ha JIOCTHKEHHUE
MpEeACNbHBIX M 3alpelle]bHbIX COCTOSIHUM B JIPYTUX 3JIEMEHTaXx KOHCTPYKTHBHOM
CUCTEMBI.

4.2.25 KOHCTpYKTHBHBIC pELICHUS >KEJI€300€TOHHBIX IOKPHITUH W MEPEeKPBITUI
JOJDKHBI O0ECTeYrBaTh HECYIIYI0 CIIOCOOHOCTh COOPY)KEHHUS JaXe MpU JIOKAJIbHBIX
MOBPEXJICHUAX, MPEAOTBpAIlaTh JAaBUHOOOPa3HOE OOpYIIEHHE CHCTEMBbl BCIIEICTBUE
paspylIeHus] BTOPOCTENEHHBIX 3JEMEHTOB KOHCTPYKIMM, Y3JOB M Jeraneil (CBs3H,
9JIEMEHTHI, 00ECHEeUNBAIONINE YCTOMUMBOCTh «KJIIOYEBBIX» KOHCTPYKLUUH, M T.IL.).
YcToiiunBoCTh 37aHUA NPOTHUB JABMHOOOPA3HOTO OOpYIICHHs ClieAyeT oOecreuyuBaTh
IIPUMEHEHUEM COOTBETCTBYIOLIUX KOHCTPYKTHBHBIX MEpP M MaTepHajoB, B TOM 4YHCIIE
CMOCOOCTBYIOIIMX PAa3BUTUI0O B KOHCTPYKTUBHBIX D3JE€MEHTaX W HUX COEJUHEHUSX
IUTACTHYECKUX JeopMalii; palliOHAIIbHBIM PEIIEHHEM CHCTEMBbI CBA3E€H M 3JIEMEHTOB
coequHeHuni. CriennaabHOE BHUMAaHUE CIENYET yIEATh pacdeTaM U KOHCTPYMPOBAHHUIO
Y3JI0B, BBITIOJIHSASA UX PABHOIPOUYHBIMU CONPATAEMbIM JIEMEHTAM.

YkazaHus 1O pacyeTy MPOTHUB JIABUHOOOPA3HOIO 0OpYILIEHUs JOJDKHBI COAEPIKAThCS B
«CnenuanbHbIX ~ TEXHMYECKUX  YCJIOBMSX» HAa  NPOEKTUPOBAHUE  KOHKPETHOIO
coopyxkenus. lLlemecooOpa3Ho Tmpu 3TOM yuecTb MaTepuainbl PexoMmenpanui,
IIpUBENEHHBIX B npunoxennn b Hacrosimero CII. PexkomeHayeTcst pacyeTsl BBIIOJIHATH
Ha CTaTMYeCKHMEe Harpy3kKH U BO3JCHCTBHS, MNpH HEOOXOAUMOCTH C Y4YETOM
reoMeTpHUecKOr U (PpU3nuecKod HETMHEWHOCTH, WCIOJIB30BAHUS IS Kele300€TOHHBIX
IIPOCTPAHCTBEHHBIX KOHCTPYKLMH METO/a TEOpUHU IpelenbHOro paBHosecus. [Ipu aTom
yCWJIMS OT aBapUiHBIX BO3JACHCTBUMII Ha y3J0BBIE OJJIEMEHTBI U COCIMHEHUS
PEKOMEHYETCsl yBEIMUNBaTh Ha 15 %.

PacueTHble MPOYHOCTHBIE U Ae(POPMAITMOHHBIE XapaKTEPUCTHUKH MaTEpHATIOB CIIEIYeT
IIPUHUMATh PAaBHBIMH MX HOpMaTUBHBIM 3HaueHUsAM corsacHo CHull [I-23 w CHull
52-01. DTn XapaKTEPUCTUKU COIIPOTUBIIEHHSI MAaTEPUAJIOB JIOIyCKAETCs MOBBIILIATE HA 15
% 3a CYeT WCIOJb30BAHUS JIOTOJHUTENBHBIX KOX(PPHUIMEHTOB HAJIEKHOCTH H
KO3 QUIMEHTOB YyCIOBUH pPabOThl, YUYUTHIBAIOIIMX MAIyl0 BEPOSTHOCTb ABAPUHUHBIX
BO3/ICHUCTBUI, MCHOJIb30BAHUS PAOOTHl METAUIMYECKUX KOHCTPYKIHMH M apMaTyphbl 3a
IIPEACIIOM TEKy4eCTH MaTepHalla, a TAKXKE YYUTBbIBAs WHTECHCUBHBIA POCT IIPOYHOCTH
0eToHa B HaYaJIbHBIN MEPUO/] I1OCIIE BO3BEIECHHS COOPYKEHUS.

4.2.26 bombIienpoiieTHbIE MPOCTPAHCTBCHHBIC KOHCTPYKIIMU 3JIaHUH U COOPYKCHUH
CIIC/lyeT pacCYMThIBATh HA YCHJIUS OT HM3MCHCHHUS TEMIepaTypbl, a B Cllydac
HEOOXOJMMOCTH - OT BIIAXHOCTH M YCAJKH OCTOHA, BO3HUKAIOIIUX B KOHCTPYKIIHSX
BCJICJICTBHE 3aJICJIKA MX B OCHOBaHHE, a TAKXKE BCJICICTBHE B3aUMOJICHCTBHS HAPYKHBIX
U BHYTPCHHHX KOHCTPYKIIMH, HWMCIOIIUX pa3HbIe TEMIIEPATypHO-BIAXXHOCTHBIC
nedopMaruu.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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PacueTHble 3HaueHMs TemmepaTyp HNPUHMMAIOTCS IS PAa3IMUYHBIX KIMMAaTHYECKHX
paitonoB Poccun o CHull 21-01, a 3Ha4eHMsI pacYETHBIX PUBEIEHHBIX TEMIIEPATYp - B
coorBercTBuM co CHull 2.01.07.

Pacuer MMPpOU3BOAUTCA Ha HeOar OIIPUATHBIC COYCTAHUA JICTHUX (I/IIOHBCKI/IX) n
3UMHHX (SIHBapCKI/IX) MMPUBCACHHBIX TEMIICPATYP, KOTOPBIC MOI'YT UMCTb MCCTO KaK B
nepuoa CTpoOUTCIIbLCTBA, TAK U B IICPHUO SKCILITyaTallu 3JaHUH.

Pacuer ycunuit u nedopmanuii mpoCTpaHCTBEHHBIX KOHCTPYKLIMH Ha H3MEHEHHE
TeMIepaTypbl BBINOJHAETCS B YIOPYTOil CTaauH, MPU 3TOM YUHUTHIBAETCS MOJATIUBOCTH
CTBIKOBBIX COCTUHEHUH (U1 COOPHBIX KOHCTPYKIMI) 1 OCHOBAHHUSL.

W3ruOHass ¥ mpojosibHAsE >KECTKOCTH HX CTBIKOB (U1 COOPHBIX KOHCTPYKIIHIA)
onpeaensaoTcs B cooTBeTcTBUM ¢ ykasaHwsmu CII 52-101 kak 11 apMHpOBaHHBIX
OETOHHBIX CEYCHUH, C YUETOM TPEIUH, JIACTUYECKUX CBOIMCTB U MOI3y4YecTH OeToHa.

4.2.27 ]Ins kene300€TOHHBIX MPOCTPAHCTBEHHBIX MOKPBHITHI U MEPEKPBHITUN BEChMa
BOXHBIM SIBIISIETCS oOecreueHue moxapHo Oe3zomacHocty (cm. CHull 21-01,
npuioxenue b).

IlokazarereM OTHECTOMKOCTH SIBISIETCA TPEIENl OTHECTOMKOCTH, 3a KOTOPBIN
IIPUHUMAETCS BPEMsI B MHUHYTax OT Hayaja OrHEBOI'O CTAHJAPTHOIO BO3JEHCTBUS J10
BO3HMKHOBEHHS  OOHOIO M3  NpPENENbHBIX  COCTOSIHUM IO  OrHECTOMKOCTH,
xapakrepusyemsix 1. 4.4 CTO 36554501-006.

HcnbiTanusMu ObLTIO YCTAHOBJICHO, YTO Pa3pyLICHUs )KEI€300€TOHHBIX KOHCTPYKLUH
IIPY OTHEBOM BBICOKOTEMIIEPATYpPHOM HArpeBe MPOMUCXOIAT MO TEM K€ CXeMaM, YTO U
npu HOpMaibHOM Temmeparype. [losTomy s pacuera mpesena OTHECTOHKOCTH 10
HOTepe Hecyllel CIOCOOHOCTH 3KeJIe300€TOHHOM KOHCTPYKLHMH HCIONB3YIOT TE K€
yYpaBHEHHUs paBHOBECHs M JeQOpMalud, W3 KOTOPBIX BBIBOIAT (OPMYJBI I
CTaTUYECKOT0 pacueTa.

Cratuueckuii pacyer Ipejena OrHECTOMKOCTH IO MOTepe Hecylledl crnocoOHOCTH
OCHOBBIBAIOT Ha OOLMX TpeOOBaHMAX pacueTa KeJe300€TOHHBIX KOHCTPYKLHUH 10
IIpeIeIbHBIM COCTOSIHUSAM NepBoH rpynmsl B coorBeTcTBUM co CHull 52-01, CII 52-101,
IIpY HOPMATHBHBIX HArpy3kax M HOPMAaTHBHBIX CONPOTHUBIIEHUSX OETOHA M apMaTypbl
IIPY OTHEBOM BO3JEHCTBUM, U C YYETOM JONOJIHMUTEIbHBIX YKa3aHWUW, U3JI0)KCHHBIX B
HACTOAILEM CTaHJAPTE.

3a HOPMAaTUBHYK Harpy3Ky IPHUHUMAIOT HENPOJOJDKUTEIBHOE  BO3JEHCTBUE
MIOCTOSIHHBIX U BPEMEHHBIX JIUTEIbHBIX HArpy3ok ¢ KO3(pQHUIHUEHTOM HaJEeKHOCTH IO
Harpy3ke yf = 1 (CHull 2.01.07), KOTOpbIE CYIECTBEHHO BIMAIOT HAa HANPSHKEHHOE
COCTOSIHUE KeJIe300€TOHHON KOHCTPYKIMHU NpH HoXkape. B Tex cimywasx, Korjga Helb3s
YCTaHOBUTH 3HAYEHHE YCWJIMH OT HOPMATUBHOM HAarpys3Ku, pa3peliacTcs NpUHUMATh MX
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paBHbBIMU 0,7 PAaCUCTHBIX. PacuetHas cxema MMPUTOKCHUA HOpMaTHBHOﬁ HarpyskKu
AOJIDKHA COOTBETCTBOBATD ITPOCKTY.

4.2.28 I1pu npoeKTUPOBAHUU MHOTO(QYHKIIMOHATBHBIX BBICOTHBIX 37aHUM, KOMIUIEKCOB U
COOPYKEHMM, OTHOCSIIMXCS K IEPBOMY OTBETCTBEHHOMY YPOBHIO HAJIEKHOCTH, OTKa3bl
KOTOPBIX IOCJIE MM0XkKapa MOTYT IIPUBECTH K TYKEIBIM IKOHOMUYECKUM M 3KOJIOTMYECKUM
MOCTIEJICTBHSM, @ TAKXKE T€X KOHCTPYKIIMHA, BOCCTAHOBJIEHUE KOTOPBIX MOTpeOyeT
OOJIBIINX TEXHUUYECKUX CIIOKHOCTEH U 3aTpaT, He0OOXOAUMO 00eCeUnTh UX
OTHECOXPAHHOCTH Iociie nokapa B coorBeTcTBuU ¢ CTO 36554501-006.

5 OcoOeHHOCTH IPUMEHEHHUS MATEPUAJIOB M M3eJIHH

5.1 Jns xene300€TOHHBIX TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLMM
PEKOMEHIyEeTCSl IPUMEHITh OCTOHBI U apMaTypy, npexycmorpennbie CHull 52-01, ¢
yueroM pekoMeHaauuii Hacrtosiero CII. PacyerHoe compoTuBieHHME U Jpyrue
XapaKTepUCTUKHU OeTOHa U apMatypsl cieayeT npuauMats o CII 52-101 u CI1 52-102.

5.2 Jlig HecynuX TOHKOCTCHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIIUH PEKOMEHITYETCSI
MIPUMEHSITH TSDKEIbIe OCTOHBI, B TOM YHCJIE MEJIKO3EPHHUCTBIC, KJIACCOB IO MPOYHOCTH Ha
ckarue, ykasanHbiXx B 1. | Hactosmero CII, wnm nerkue OETOHBI MO TMPOYHOCTH HA
cxartue He Hke B 12,5 (TOCT 26633).

Jlerkue OETOHBI TPOEKTHBIX KIJIACCOB IO MPOYHOCTH Ha cxatue B7,5 m BI0
JIOITYCKAaeTCs IPUMEHATh B COBMELICHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLUAX IMOKPBITHI

(COCT 25820).

[TopuzoBaHHblE U KPYMHOINOPHUCTHIE OETOHBI B HECYHIUX KEJI€300€TOHHBIX
MPOCTPAHCTBEHHBIX KOHCTPYKUHMSX JOMYCKAETCS MCIOJIb30BaTh MPHU CIEUAILHOM
TEXHUKO-IKOHOMHYECKOM 00OOCHOBAHUH.

5.3 B kauecTBe mnpeaBapUTEIbHO HANPSIKEHHOM apMarypbl pacTSHYTHIX OOPTOBBIX
AJIEMEHTOB  OOJIBIICTIPOJIETHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLUMH pPEKOMEHAYETCS
IIpelycMaTpuBaTh KaHATHYIO MPOBOJIOYHYIO apMaTypy WJIM IMyYKH U3 TaKUX KaHATOB,
BBIIIOJTHEHHBIE B COOTBETCTBUM C JEUCTBYIOUIMMH HOPMATHUBHBIMU JIOKYMEHTAMH,
3aIUIIEHHbIE OT KOPPO3UU 10 3aMOHOJIMYMBAHUS OLMHKOBKON WJIM JAPYTUM CIIOCOOOM,
nomyckaembiM CHull 2.03.11 (cm. Takxke 1. 13.15 nacrosimero CIT).

54 Knacc mo mpoYHOCTH Ha C)KaTHE TSDKEJIOTO MENIKO3epPHUCTOro OeToHa,
MNPUMCHACMOI'0 AJId 3aJ4CJIKHM PACUYCTHBLIX CTBIKOB, JOJIKCH OBITE HE HIDKE IMPOCKTHOT'O
KJ1acca 110 MPOYHOCTH Ha C)KaThe OETOHA CTHIKYEMBIX 3JIEMEHTOB.

[Ipn 3aMOHONMYMBAHMU KOHCTPYKTHUBHBIX CTBIKOB KJacC 10 IPOYHOCTH Ha C)KaTue
TSDKENIoro OeToHa Wi O€TOHA Ha MOPUCTHIX 3aNOJTHHUTEINSX TOJDKEeH ObITh He Hibke B10.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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5.5 Jlma  OTBETCTBEHHBIX  INPOCTPAHCTBEHHBIX  KOHCTPYKLUMH  IOKpPBITHI,
HKCIUTyaTUPYyEMBbIX 0€3 Hapy>KHOM THUIPOU30JISALIUHN, PEKOMEHAYETCS IPUMEHSTh TSDKEbIe
O0ETOHbI MapKH MO BOJOHENPOHHUIAEMOCTH He Hke WS8. B ocTaibHBIX ciyyasx Uis
KOHCTPYKLMH, TIOJBEP)KEHHBIX  aTMOC(HEPHBIM  BO3JCHCTBUSM IPU  pacueTHOMH
OTpHLIATENILHON TeMIIepaType Hapy>KHOro Bo3ayxa Boime MuHyc 40 °C, Mapky GeToHa 1o
BOJIOHENIPOHUIIAEMOCTU HE HOPMUPYIOT.

5.6 Mapky OeToHa M0 MOPO30CTOMKOCTH Ha3HAYAIOT B 3aBUCUMOCTU OT TpeOOBaHUIA,
MPEIbSIBISEMBIX K KOHCTPYKIUSAM, PEKHUMA WX JKCIUTyaTallud U yCIOBUH OKpY’Karoen
CpEIBl.

Jis  KOHCTPYKLM, MOJIBEepraeMbIX aTMOC(HEPHBIM BO3ACUCTBUAM OKpYXKaromei
Cpelpl IIPU PacYETHON OTPULIATENIBHOM TEMIIEpAaType Hapy>KHOT'O BO3/1yXa B XOJIOJHBIN
nepuor ot MmuHyc 5 °C po wmunyc 40 °C, npuHuMarOT Mapky OeToHa II0
MOPO30CTOMKOCTH He HWKe F75, a mpu pacueTHOM TeMIlepaType Hapy»KHOIO BO31yXa
Bbiie MuHyc 5 °C B YKa3aHHBIX BBIIIE KOHCTPYKUUSX MapKy OeToHa II0
MOPO30CTOMKOCTH HE HOPMUPYIOT.

B ocrampHBIX chnydasx TpeOyemble Mapku O€TOHA 1O MOPO30CTOMKOCTH
YCTaHABIMBAIOT B 3aBUCUMOCTH OT Ha3HAUEHUs KOHCTPYKLUU U yCIOBHH OKpY’Karomien
cpenst (CHull 23-01).

5.7 3HayeHHs] HAYAIBLHOTO MOJYIS YIPYTOCTH OETOHA MPH CHKATUU U PACTSIKCHHUH
MPUHUMAIOT B 3aBUCHMOCTH OT Kjacca OeTOHa MO MPOYHOCTH Ha C)KAaTHE COTJIACHO
Tabimue 5.1.

Tabmuma 5.1
Knacc 6erona B10|B15| B20 | B25 |B30| B35 | B40 | B45 | B50 | B55 | B60
Ep, MHa-lO'3 19,0 124,0127,5(30,0(32,5]34,5136,0|37,0]38,0[39,0]39,5

[Ipy 1pOIOIKUTEIPHOM NEUCTBUM HArpy3KH 3HAYEHUSI HAYaJIBHOTO MOTYJIS
nedopmariuii 6eToHa ONpeesaIoT 1Mo GopMyie:

E,
Etm.‘ BT '
1+ 94,

(5.1)
rne ¢b,cr - KOOPPHUIUEHT MOJI3YIECTH.

IIpn HENpoOmOIKUTEIBHOM JEWCTBUM HAarpy3Kd 3HAYEHHE HAYaJIbHOIO MOJYJIS
nedopmaruii 6eToHa onpeeNIIoT yMHOKeHUuEM Ep Ha ko3 dunment 0,85.
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3HayeHus Ko3((UIMEeHTa MOJI3y4ecTH OETOHA ¢h,cy MPUHUMAIOT B 3aBUCHMOCTH OT
YCIIOBUH OKpY>Karolei cpenbl (OTHOCUTENbHOM BIaXXHOCTH BO3JyXa) M Kjacca OeToHa.
3HavyeHus ko3(duumenTa noazyyecTu 6eToHa NpUBEACHHI B Tabauue 5.2.

Tabnuua 5.2
3nauenus kod(duuuenTa nonzydectu 6eToHa ¢p, ¢ IPHU KIacce
OTHocHTEeIbHAS BIAKHOCTD BO3IyXa OcTOHA Ha C)KATHE
OKpYy’Karolien cpensl, %
B10 | B15 | B20 | B25 [ B30 | B35 | B40 | B45 | B50 [ BS5 | B60
Bere 75 2812412018 [1,6|1,5]14]1,3|1,2(1,1]1,0
40-75 39 (3428251232119 1,8[1,6(L15]|14
Huxe 40 56 148 (4036 (32]30]28([26]24]|22]2,0
NMpumeuanne - OTHOCHUTETBHYIO BIQKHOCTh BO3[yXa OKPYXKAIOMIEH CpPEIbl

npunuMaroT o CHull 23-01 kak CpeAHIOI0 MECSUHYI0 OTHOCHUTEIbHYIO BIAXKHOCTh
Han0oJiee TEIIoro Mecsa Juis pailoHa CTPOUTENIbCTBA.

5.8 Apmartypa, pacnojoKeHHas BHyTPHU CEYEHUS KOHCTPYKIIHUH, T0JKHA UMETh
3aIUTHBIN CIOK OeTOHA (PacCTOSTHUE OT MMOBEPXHOCTH apMaTyphl 10 COOTBETCTBYIOIICH
I'PpaHU KOHCTPYKIIHH ), YTOOBI 00ECIIeYNBaT:

- COBMECTHYIO paboTy ¢ OETOHOM;

- aHKEpPOBKY apMarypbl B O€TOHE M BO3MOXXHOCTh YCTPONCTBA CTHIKOB apMaTypPHBIX
AJIEMEHTOB;

- COXpPaHHOCTb apMarypbl OT BO3JCHCTBUS OKpYy:Karolleld cpelbl (B TOM YHUCIE MPHU
HaJUYHH arpECCUBHBIX BO3ACHCTBUN);

- OTHECTOHKOCTh U OTHECOXPAHHOCTh. MUHHUMAIIbHBIC 3HAYCHHS TOJIIIUHBI 3aITUTHOTO
cinost 6eToHa st pabodeit apMatypsl ciaeayet npuHuMarth o tabm. 8.1 CII 52-101.

5.9 Bo Bpemst moxapa 3aluTHBIN CJI0M OETOHA IPEeNOXpaHseT apMaTypy OT OBICTPOTO
HarpeBa €e J0 KPUTHYECKOM Temmeparypsl. IIpeaen orHecToOMKOCTH yBEIMYMBAETCH,
€ClIi TMPUMEHHUTHh OrHE3alllUTHOE TMOKphITHE. I3BECTKOBO-IIEeMEHTHAs IITyKaTypka
TOJMUIMHOM 15 MM, TumcoBas - ToamMHON 10 MM, BEpMUKYJIUTOBAS - TOJIIUHOW 5 MM WJIH
TETUIOU30JISIIHS U3 MUHEPATIbHOI'O BOJIOKHA TOJIIIMHON 5 MM SKBUBAJICHTHBI YBEIHUEHUIO
Ha 10 MM TONUIMHBI 3aLIUTHOTO CJIOS TsDKeJIoro OetoHa. OTHE3alIUTHBIE MOKPBITHSA,
MPUMEHSIEMBbIE JIJIs
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MOBBIIICHUS NpEleNa OrHECTOMKOCTH KOHCTPYKIMH, TakkKe MOTIyT HMETh
apMUpOBaHHUE.

6 OcHOoBHBbIE TPEOOBAHUS K KOHCTPYHPOBAHUIO

6.1 MOHOJIUTHBIE KOHCTPYKIIUU

6.1.1 MoHONMUTHBIE TPOCTPAHCTBEHHbIE KOHCTPYKIIUU MPOEKTUPYIOT, KaK MPaBUIIO, C
TJIAJIKOM MITUTOMN, TOJIIKMHA O KOTOPOH JOHKHA yaoBiaeTBopsaTh 1. 8.2 CIT 52-101.

C Uenpl0 TOBBIMICHHUS JKECTKOCTH TOJS OOOJOYKH WM CKJIAJKU JOMYCKaeTCs
npeaycMaTpuBaTh pedpa, Kak MPaBHIO, MPSAMOYTOJbHOIO WM TPAICHUEBUIHOTO
ceueHus. lllar pedep ompenensoT pacdyeToM IMoJisi 00OJOYKH WIIM TUTUTHI CKJIAJKU Ha
MPOYHOCTh, YCTOWYHMBOCTh WJIHM JIOKAJbHYK HECYIIYyK CIIOCOOHOCTh (cM. T. 5
Hactosmero CII). C nenpio yMeHbIIEHUs N3THOAIOIIUX MOMEHTOB B IUTUTE O0OJIOYKU U
YIPOUICHUsI ONMAIyOKH PEKOMEHIYETCS OCh CHMMETPHUU CEUYCHHs pedep COBMElaTh C
HAIpaBJICHUEM HOPMaJM K IOBEPXHOCTH (a sl pedep, pacroiaraéMblX B MeECTax
nepernoMa CKJIaq4aTol MOBEPXHOCTH, - C HAIPABJICHUEM OMCCEKTPUCHI YTJIa COMPSDKEHUS
TpaHei).

6.1.2 MOHOJIMTHBIE TOHKOCTCHHbBIC KOHCTPYKIUHU MOKPBITHIA MOXHO MPOCKTUPOBATH
Ui JTFOOBIX OYEpTaHWH IMOBEPXHOCTH M (OpM IUIaHA, MPEayCMOTpeHHbIX 1. 4.1.1
Hactosamero CII. C menpio cokpamieHus TPYIJOEMKOCTH U CTOMMOCTH OMaTyOKu
PEKOMEHIyEeTCS IPUMEHSITh TOHKOCTCHHBIC KOHCTPYKIIUH, yYIOOHBIC JIJIsl UCIIOJIh30BAHUS
MHOTOKpaTHO 00opaurBaeMoi (MOABUKHON U MIEPEHOCHOI) onaryOKu:

C JIMHEHMYaThIMHU MMOBCPXHOCTAMU (I_II/IJ'II/IHI[pI/I‘ICCKI/IC, FI/IHep6OHI/I‘IeCKI/Ie O6OJ'IO‘IKI/I,
KOHOMUJBI, IIPU3MATHYCCKUC CKJ'IaI[KI/I);

C TIOBEPXHOCTSIMHU MEPEHOCA TOJIOKUTEIILHOW rayCCOBON KPUBU3HBI (ITapa0dOIHUECKUE
U KPYTOBBI€ OOOJIOUKH).

Crpeny moabemMa MOHOJMTHBIX 000J04eK 0ObIYHO mpuHHMarT ot 1/10 mo 1/5
mpoJjieta. YToJl HakKJIOHAa KacaTeJIbHOW K ITOBEPXHOCTH MOHOJIMTHBIX ITOKPBITHHA C
TOPU30HTOM JUIS WX OCTOHMPOBAHUS HA OJHOCTOPOHHEW omnanyOke, Kak MpaBHIIO,
JIOJKEH OBITh He Oostee 35°.

6.1.3 B kauyecTBe OOPTOBBIX DIIEMEHTOB OOOJIOYEK, CKJIAJJOK, MHOTOTPAaHHUKOB
pPEKOMEHJyeTCsS ~ MpeayCMaTpuBaTh Oallkkh, paMbl WJIM apKH, KaKk [PaBHJIO,
NPSIMOYTOJIBHOTO HJIM KBaJPATHOTO CEUEHHsI, BBICOTY KOTOPBIX NMPHHUMAIOT HE MEHEe
1/80 mposneta nnu Gpepmal.
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6.1.4 Tlepexo OT MIMTHI K OOPTOBBIM 3JIEMEHTaM (a Takke K pedpam) J0JKEeH ObITh
IUIaBHBIM B Buje ByTa mupuHod 10 106. Ecnm ycTpoiicTBO ByTa HEZOCTaTOYHO TS
BOCIIPUATHS ~ KpaeBbIX  M3TUOAIOUIMX  MOMEHTOB,  CIEAyeT  IpeaycMaTpuBaTh
COOTBETCTBYIOILIIME YTOJIICHUS IUIMTHI Ha BenuuuHy oT 0,50 mo 6. B HeoOxoaumbIx
CllyyasiX, COrJlacCHO TpeOOBaHMSAM pacyera, IUIMTAa MOXKET UMETh IUIABHOE YTOJIIEHUE OT
LIEHTpa K OOPTOBBIM JIEMEHTAM.

6.1.5 ApmupoBaHue MOHOJUTHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLHN PEKOMEHAYETCS
IIPOEKTUPOBATH C UCIIOJIB30BAHUEM I'OTOBBIX CBAPHBIX CETOK U KAPKAaCOB.

Wzrubaemple MIUTHI JOJKHBI HMMETh Y pACTIHYTOW TpaHM HE MEHee OHOH
apMatypHoil ceTku. (CKaTble IUIMTHI, TOJIIMHA KOTOPBIX HA3HAYAETCSl U3 YCIOBHS
MECTHOM Hecylell CIOCOOHOCTM WM YCTOMUMBOCTH, M  PACTAHYTbIE IUTUTHI
PEKOMEHYETCSI apMHUpOBaTh IO pacueTy JByMs CETKaMH, paclojaraéMbIMH
CUMMETPUYHO OTHOCHUTEJIBHO CPEAMHHON IMOBEPXHOCTH C MUHUMAJIBHO JOIYCTUMOMN
BEJIMYMHOH 3alIUTHOTO cJI0s OETOHA.

Ecnu B miuTe KOHCTPYKLMHU apMaTypa IO pacdyeTy He Tpedyercs, TO peKOMEHIyeTCs
npeaycMaTpuBaTh KOHCTPYKTUBHOE apMHUpPOBAaHHE HE MEHEe OJJHOM CETKH M3 CTep)KHEeH
muametrpoM  3-4  MM. Haubonblime  pacCTOSHUS  MEXKAY  OCSIMH  CTEpXKHEH,
obecnieunBaromue 3¢p¢PeKTUBHOE BOBJEUeHHE B paboTy OeToHa, paBHOMEPHOE
pacripesielieHue HarpsbKeHU U aedopmariuil, a Takke OrpaHi4eHUe IUPUHBI PACKPBITUS
TPELIMH MEX]y CTEePKHIMHU apMaTypbl TOJKHBI ObITh He 6osee 40 uau 200 MM.

6.1.6 JInst BOCTIpUSITUSL OCHOBHBIX PACTATHBAIOIIMX YCHUIHA B KOHTYPHBIX JIEMEHTAX,
nmagparmMax M 3aTSOKKaX — OOJBIIEMPOJETHBIX — TMOKPBITHM  pEeKOMEHIYyeTcs
MpelycMaTpuBaTh MPEIBAPUTEIHLHO HAMPSATAEMYIO apMaTypy, NPHUHUMAaeMyl0 COTJIACHO
CII 52-102 u 1. 5.7 nacrostmero CII.

Hpe):[BapI/ITCJ'ILHO HamnpAaracMyro apMarypy pCKOMCHAYCTCS pacCIiojiaratb B KaHajlaX WUJIHN
nasax € nmocCjaeaAyrumunuM 3aMOHOJIMYNBAHUCM OeToHOM MM 0€3 CHCIIIICHUA C OCTOHOM B
pr6‘{aTBIX KaHaJI006paSOBaTCJIHX C MOCJICAYIOIIUM UX 3aIlIOJIHCHUEM Pa3JIMYHOI'0 poJaa
MMPOTUBOKOPPO3NOHHBIMU CMA3KaMHU. CxeMsbl PAaCIIOIIOKCHUA HanpﬂraeMoﬁ apMaTypsl B
OCHOBHBIX THIIAX NPOCTPAaHCTBCHHBIX KOHCTPYKI_II/Iﬁ TIOKa3aHbI HA PUC. 6.1.
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o o

a - B KYIIOJI€; O - B IATPOBOM CKJIAKE; 6 - B TIOJIOTOM 000JI0YKE MOJI0KUTETHHOMN
rayCccOBOW KpUBHU3HBI, ONIEPTOM MO KOHTYPY; & - TO ke, ¢ pepmamu-auadparmamu,
OIEPTHIMHU B yriax 000JIOUKH; O - B IMJIMHAPUYECKONH 000JIOUKE; e - B IIEI0BOM
OJTHOTIPOJIETHOM 000JIOUKE; J/Cc - B MIEAOBON HEpa3pe3HOil 000I09Ke, ApMUPOBAHHON
MIEPEKPECTHBIMHU ITyYKAMH; 3 - B 30HTUYHON 000J109Ke, 00pa30BAaHHON M3 YE€THIPEX
TUNepOOINUECKUX TapaboIon10B

Pucynox 6.1 - CXxeMbl pacnosio:KeHusi HanpsAraeMoi apMatypsl

B 6opToBbIX 351€MEHTaX 0aI0YHBIX 000J0ueK U cKIan0K 10 80 % OCHOBHOM pacTsIHYTOM
apMaTypbl IOIyCKaeTCs KOHIIEHTPUPOBATh Y PACTSIHYTON TpaHu. B ocTambHBIX Citydasx
pacTAHYTYIO apMaTypy B TOHKOCTEHHBIX 3JIEMEHTaX MPOCTPAHCTBEHHBIX KOHCTPYKITHIA
PEKOMEHYETCS PACIoaraTh, 0 BO3MOKHOCTH, PABHOMEPHO BJIOJIb PACTSIHYTOM 30HBI
ceueHHst 000JIOUKH, CKJIAJKU WM MHOTOTPaHHHKA.

6.2 COOpHO-MOHOJIUTHbIE KOHCTPYKIIUH

6.2.1 CO0pHO-MOHOJINTHBIE KOHCTPYKIMH MOKPHITUN U MEPEKPBITHI MOXKHO
MIPOSKTHPOBATH C TPUMECHECHUEM B KaueCTBE Hecyllel onmamyOku (puc. 6.2)
KeNe300€TOHHBIX WIIH aPMOIIEMEHTHBIX TOHKOCTEHHBIX 3JIEMEHTOB, 00ECTICUMBAIOIINX
CO3JIaHHE TOTOBOH MOBEPXHOCTH MOTOJIKA, YIOBJIETBOPSIONICH apXUTEKTYPHO-
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KOHCTPYKTHUBHBIM TpeOoBaHUAM. [Ipy mpoeKTUpOBaHUU apMOLIEMEHTHBIX 3JIEMEHTOB
Hecylel onanyoku cienyer coomoaars TpedoBanust CHull 2.03.03. Hecymryro
onanxyOKy IpOCTPaHCTBEHHBIX KOHCTPYKIIMN pacCUNTHIBAIOT HAa YCUJIHUS OT Beca
YJI0’)KEHHOT'O MOHOJIMTHOTO OETOHA M MOHTAa)KHBIX HAarpy30K C YYETOM €€ MOCIeyIoIei
paboThI B KAUECTBE AJIEMEHTA COCTABHOI'O CEYCHUS Ha SKCIUTyaTallMOHHBIE HArPy3KH.
[ToBepxHOCTB HecyIel onanyOKH, COIpUKAcarouIascsa ¢ MOHOJIUTHBIM OETOHOM, U
BBIITYCKH apMaTypbl JOJDKHBI 00eCrieuuBaTh COBMECTHYIO paboTy onanyOku U
MOHOJIUTHOTO O€TOHa.

a - TOHKOCTEHHBIN KOpoOUaThIi skeN1e300€TOHHBIN WIIM apMOLIEMEHTHBIN 3JIEMEHT; 0 -
JIeTallb IOTIEPEYHOTO CeUEHUsI KOHCTPYKIUH; / - MOHOJIUTHBIN OETOH; 2 - BBIITYCKU
apMaTypbl U3 HECyIIeH onaryoKu

Pucynok 6.2 - COOPHO-MOHOJTUTHBIE 000JI0YKH ¢ UCIIOJIb30BAHUEM Hecyllei
JKeJ1e300€ TOHHOM WJIM AapMOIIeMEHTHOM 0naayoKu

6.2.2 IIpu mpoeKTUPOBAaHUH COOPHO-MOHOIMTHBIX KOHCTPYKIIHH C IEJbIO YIIPOIICHHS
JIECOB U MOJIMOCTEH PEKOMEHIyeTcs MpeaycMaTpuBaTh cOOpHbIe Auadparmbl, 0OpPTOBBIE
AJIEMEHTHI UJIH pedpa B COOTBETCTBUH C MPUHSITHIM MPOEKTOM OpraHU3aluu padorT.
Cxema cOOpHO-MOHOJIUTHON 000JIOUKHU MOKPBITHUS MTPOMBIIIJIEHHOTO 3/IaHUS IPUBEICHA
Ha puc. 6.3. CoopHbie muadparMbel 1 OOPTOBBIE JIEMEHTHI MOTYT OBITh
KeJIe300€TOHHBIMU, B TOM YHCIIE C HECYIIeH apMaTypoi, U METaNTHYECKIMH.
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1 - MOHOJIUTHAA TUIUTA-000JI04Ka; 2 - MeTalNIn4ecKasl Wi cOOpHas »ejie300eTOHHAs
bepma-nuadparma

Pucynox 6.3 - CxeMa cOOPHO-MOHOJIUTHOM 0007109KH NOKPBITHS

Jlns obecriedeHus: Tiepeiadl KOHTAKTHBIX YCHUJIMHA MEXIY MOHOJHUTHBIM OCTOHOM U
COOpHBIMU DJIEMEHTAMU B 30HAaX OMOHOJIMYMBAHHUS STHX DJIEMEHTOB PEKOMEHIYETCS
npeaycMaTpUBaTh MITMOHKH, YIOPBI, BHITYCKH apMaTyphbl, 3aKiIaHble JeTaid (cM. 1. 6.4
Hacrosiero CIT).

6.2.3 Jlnst obneryeHuss Macchl COOPHBIX 3JIEMEHTOB, pabOTAIOLINX Ha CYIIECTBEHHbIE
MOHTA)KHBIE YCWJIHSA, IPU TNPOECKTUPOBAHUU PEKOMEHIYETCS IPHUMEHATh Ha BpeMs
MOHTa)ka BPEMEHHBIE 3aTsDKKU, ONOPHI M JIPYrHe MOJKPEIUIAIoNINe ycTpoicTBa. BriGop
O0eToHa M apMarypsl IPU 3TOM PEKOMEHAYETCS MPOU3BOJIUTH C YUYETOM YCIOBHHM HX
M3TOTOBIICHHSI, IPEAYCMOTPEHHBIX MPOEKTOM Ipou3BoacTBa padot (CHull 3.03.01).

6.2.4 Pa3Mepbl NONEPEYHOrO CEUYEHUS COOPHO-MOHOJMTHBIX MPOCTPAHCTBEHHBIX
KOHCTPYKUMH (TUIUTBIL, pedep, OOPTOBBIX 3JIEMEHTOB U JuadparMm) peKOMEHIYeTCs
IIPUHUMATD COTJIACHO PACUYETy Ha YCUIIMS, JEHCTBYIOIINE B CTAIUU IKCIUTyaTallUH.

IIpy KOHCTPYMpPOBAaHMM MOHOJUTHBIX YacTell COOPHO-MOHOJMTHBIX KOHCTPYKLUH
HE00XO0IMMO yUUTHIBATh peKoMeHAanuu . 6.1.1-6.1.5 nacrosimero CII.

6.3 COopHbBIEC KOHCTPYKIIUH

6.3.1 COopHble MPOCTPAaHCTBEHHbIE KOHCTPYKLUU PEKOMEHYETCsl IPOEKTUPOBATH U3
TOHKOCTEHHBIX MAaHEJIbHbIX, OJOYHBIX (APOUYHBIX) M JPYIMX COOPHBIX 3JIEMEHTOB,
KOTOpBIE IIOCJIE€ YCTAHOBKM HAa MECTO COEOUHSIOTCS OMOHOJWYMBAaHUEM M CBapKoOH
3aKJIaJHBIX JeTaneid u o0pa3yloT CBOJbI, 000JIOUKH, CKJIAJKU U JPyrue KOHCTPYKLUHU
MOKPBHITUH U TepeKpbITH. CTBIKM COOPHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIUM TOJIKHBI
OBITh pacCUMTaHbI U 3aKOHCTPYUPOBAHBI TaK, YTOOBI OHM MOTJIM HA/IEKHO NepeaaBaTh OT
OJIHOT'O 3JIEMEHTA K APYTOMY YCWIINS, BOZHUKAIOIINE B COEAMHEHNHU TP MOHTaXeE (B TOM
qucae B CThIKaX YKPYIHEHHBIX 3JIEMEHTOB W INPH HaBECHOH cOOpke Oe3 JiecoB) U B
IIPOLIECCE IKCILTyaTallUN.

ONeMEHThI C60pHBIX KOHCTPYKI_II/Iﬁ AOJIKHBI YIOBJICTBOPATDH Tpe6OBaHI/I}IM pacucTa u
OBITh I_IeJ'IeCOO6pa3HBIMI/I o (I)OpMe U pasMepaM C TOYKH 3pCHHUA TCXHOJOTHMU HUX
HU3TOTOBJICHUSA, IICPCBO3KHU U MOHTAKa, B TOM YHUCJIC MOHTaXa OJIOKaMH ¢ NPUMCHCHUCM

YKPYIHUTEJIBHOM COOPKHM MOHTaXHBIX 3JEMEHTOB Ha cTpouTenbHOU miomaake (CHull
3.03.01).

I[OHyCKaCTC}I INPUMCHATL  KPYIIHOPA3MCPHBIC  3JICMCHTBLI, HU3IOTOBJISICMBIC  Ha
CTpOHTCJIBHOﬁ IJIOMIaaKE, B 6OJ'IBI_HCHpOJ'IeTHLIX " JpYTIUX YHUKAJIBbHBIX KOHCTPYKIUAX, a
TAKIKC BO BCCX ClIy4dasX, KOTAa 9TO TCXHUYICCKH U SKOHOMHUYCCKU LICJ'ICCOO6pa3HO.
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[Ipu nmpoexTHpoBaHUU COOPHBIX MPOCTPAHCTBEHHBIX KOHCTPYKLUH M UX 3JIEMEHTOB
OTKJIOHEHMSI OT MX HOMHUHAJIBHBIX pa3MepoB cieayeT HazHadaTh corsacHo 'OCT 13015.

6.3.2 QOuepraHue CpeIUHHON TOBEPXHOCTH COOPHBIX O000JI0OYEK MOKPBITUI
BBIOMPAETCS C YYETOM YJ00CTBA pacuIeHEHHUs] KOHCTPYKLUHU MOKPBITUS WIN NEPEKPBITUS
Ha MUHUMAJIbHOE YMCJIO TUIIOB MaHeNeH W JPYrux 3JEMEHTOB NMPU MaKCHUMAaJbHOM MX
nosTopsieMoctu. Hammpumep, 11 0005109€K MOJT0KHUTEIBHOM raycCcOBOM KPUBU3HBI MOTYT
NIPUMEHSATHCA TIOBEPXHOCTH BpaleHus (cdeprueckas, Topa) UM KPYroBas MOBEPXHOCTb
HnepeHoca.

B kadectBe COOpHBIX 3JIEMEHTOB MPOCTPAHCTBEHHBIX KOHCTPYKLUH TMOKPHITHH U
MIEPEKPBITUI PEKOMEHYETCSI IPEAYCMATPUBATD:

MaHCJIN INIOCKUC HIIM HNWIMHAPHUYCCKUC, B TOM YHCIIC KOMIIJICKCHEIC, MOBBIIIEHHOM
TOTOBHOCTH,

nuadparMel 1 OOPTOBBIC JIEMEHTHI B BUEC 0AJIOK, apOK, 0€3paCKOCHBIX U PACKOCHBIX
bepm, 6allOK-CTEHOK.

banku u apku MOTyT UMETH NPSAMOYTOJIBHOE, TABPOBOE, JBYTABPOBOE, IIyCTOTEN0E U
Apyrue TomnepedHble ceueHHus. PacTsHyTele W usrubaemble quadparMel U OOpTOBBIE
AJIEMEHTHI, a TaKXe MaHeNIu JUIMHOW 12 M M Oojee 1ernecoo0pa3HO MPOEKTUPOBATH C
IpeBapUTEIIbHO-HANPSHKEHHOW apMaTypoil, a B ciy4ae HEOOXOJUMOCTH Ha MEpHO[
MOHTa)Xa - C BpEMEHHBIMU MOJAKpEIUIeHUMH (cM. Taroke 1. 6.2.3 Hacrosero CII).

IIpy KOHCTPYHMpOBaHMM COOPHBIX IPOCTPAHCTBEHHBIX IOKPHITUA M TEPEKPBITUI
JOMYCKAETCsl M JIPyroe YJIEHEHHE IPH COOTBETCTBYIOUIEM TEXHHUKO-3KOHOMHUYECKOM
00OCHOBAaHMM, HANpPUMEpP Ha MaHENIH, BKJIIOYAIOIIME 4YacTH OOPTOBBIX IJIEMEHTOB WM
muadparm. Ilpumepbl wiIeHEHHS OCHOBHBIX COOpPHBIX TIOKPBITUM U IEPEeKpBITUI
IIPUBENIEHBI HA puC. 6.4.
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a - IIMHHAS THHIPHYECKas 000JI09Ka U3 aHese pasMepoM 3X6 M, GOPTOBBIX
AIIEMEHTOB | JuadparM, MOHTHpYeMasi YKPYITHEHHBIMH JIEMEHTaMu; O - TO e,
KOpPOTKast U3 TUIOCKUX MaHesei pasmepom 3x12 M u muadparm; 6 - 0005109Ka BpalieHUs
U3 TPaneHeBUIHBIX KPUBOJMHEWHBIX MIIH IIOCKUX MAHENeH; & - MaTpOBbIe CKIAIKU U3
TparnenueBUIHBIX U IPSIMOYTOJIBHBIX TTaHENeH; O - 000JIOYKH JBOSIKON KPUBHU3HBI U3
naHesel pasmepoM 3X6 M, MOHTUPYEMbIE YKPYITHEHHBIMU 3JIEMEHTaMH pa3zMepom 3x18
M; e - BOJIHUCTBIN CBOJ U3 TUIOCKHX TaHENeH; o - IaTpoBasi BUCsS4asi 000y104Ka (Co
CpeIHEeH Omopoii) U3 TpaneueBUIHbIX MMAHEIIEH; 3 - COCTaBHAs 000JI0UKa U3 YETHIPEX
TUIEPOOTUICCKIX TapadoIONI0B, COOPAHHBIX U3 HETUIOCKUX MMaHEeIeH pazMepoM 3xX9 M;
U - CTPEJIbYaThIN CBOI-000J10UKa U3 TUNEPOOIMUECKHUX MaHesel ¢ TOPIEBOM CTEHKOM-
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nuadparmoif; k - ckilaayaToe MoKpuITHE; / - MaHenb; 2 - 60pTOBOM 3JIEMEHT; 3 - pepma-
nuadparma; 4 - MOHTaXHBIHN 010K pazmMepoM 3x18 m

Pucynox 6.4- IIpumepsl 4ieHeHUs] COOPHBIX MPOCTPAHCTBEHHBIX NOKPBITHI 1
NnepeKpbuITHil

6.3.3 TlomepeuHble cedeHHs] COOPHBIX JJIEMEHTOB, KaK MPaBWIO, JOJKHBI HUMEThH
pa3Mepsl, He MeHee: IO TOJIIKUHE IUTH 8-30 MM; 1O BBICOTE CEYECHHsI OCHOBHBIX pedep
naHenei 4 - 1/20 ux AnuHbL; MO MWUpUHE ceueHus pedep naneneit b - 40 M.

BoproBbie OanouHbIe AIEMEHTHI CelyeT KOHCTPYHUPOBATh, IO BO3SMOXHOCTH,
aHAJIOTMYHBIMHU TUITOBBIM JK€J1€300€TOHHBIM OallkaM MOKPBITUH U ePEKPHITHA, a
OOpTOBBIE PACTSIHYTHIE 3JIEMEHTBI 000JI0YEK MOJIOKUTENILHON I'ayCCOBOW KPUBHU3HBI - C
IpeBapUTENILHO HANPSHKEHHOW apMaTypoi. /{1 G0pTOBBIX 371€MEHTOB HEOOJIBIIINX
IIPOJIETOB JIOITYyCKAETCsl OOBIYHOE apMHUPOBAHUE.

6.3.4 B wMectax [eHCTBUS KpaeBbIX MOMEHTOB U MAaKCHUMAIbHBIX TJaBHBIX
PACTATUBAIOIIMX HAMPSKEHUHN IUIMTY JOMYCKAeTCsl YTONIIATh, B TOM YHUCIE C TOMOILbIO
CJIOSl MOHOJIUTHOTO OETOHA, YKJIAIhIBAEMOTO MO COOPHBIM IUIMTaM. [Ipu 3TOM HOIKHBI
OBITh MIPEyCMOTPEHBI HEOOXOIUMOE TOTIOTHUTENIFHOE APMUPOBAHUE MOHOJIUTHOTO CIIOS
(mampumep, B yrimax oO0OJOYEK TMOJOKUTEIBHOW TayCCOBOM  KPHUBH3HBI) U
KOHCTPYKTUBHBIE U TEXHOJOTMYECKHE MEPOINPUATUA Uil HAJEKHOTO CLETUICHHS
MOHOJIUTHOTO CJIOsi CO COOpHBIMH MaHeNsMU. TONIIMHA TUIUTHI COOPHBIX A3JIEMEHTOB
MOJKET OBITh IEPEMEHHOM, MIaBHO M3MEHSIOIICHCS MeXAy peOpaMu, WIH CTyIeHUYATOM,
MOCTOSIHHOM B Mpejenax MnpoJiera.

6.3.5 OcHoBHas apmarypa COOpPHBIX  TPOCTPAHCTBEHHBIX  KOHCTPYKLUH
npegycMaTpuBaeTcs B IUIMTE W pedpax maHened, OOpToBbIX Oankax, auadparmax u
JAPYTUX DJJIEMEHTAaX TOKPBITUS WM TepeKkpbiTha. B ciydae, korma apmarypsl,
YCTQHOBJICHHON B COOpPHBIX 3JIEMEHTaX, HEJIOCTaTOYHO, COOpHbIE MPOCTPAHCTBEHHBIC
KOHCTPYKLIMH MOTYT MMETh JOIOJHUTEIBHOE apMUPOBAHHWE B BHUJE IPEABAPUTEIBHO
HaNpsOKEHHBIX TOSCOB M OTAEIBbHBIX 3JIEMEHTOB WIM CTEpXKHEH, YKJIAJbIBaeMbIX B
IIpoLEecCe BO3BEACHUS KOHCTpyKUMHU. lIpenBapurenbHoe HampspKeHHUE TakOW apmarypbl
OCYILECTBIISICTCS HATSDKEHHEM Ha OETOH U MOCIEAYIOIUM 00eTOHHpOBaHuEM. B cThikax
MEX]y MaHeNIMU U JPYTUMU dJIEMEHTaMu (HarpuMep, U 00ecrieueHus: Hepa3pe3HOCTH
B MECTaX COMPSDKEHUS COCETHHX 000JI0UEK) TaKXkKe JOMYyCKAeTCs YKIAaAbIBaTh CTEPKHU
WIM CETKU JOTIOJIHUTENBHOIO apMUPOBAHMS.

6.3.6 COopHble KOHCTPYKIIMM B BHJE MaHeIeH-000I04eK, MaHeIei-CKIIaJoK
(pa3MepoM, paBHBIM MPOJETY MEXKIY ONOpaMH MOKPBITUNA WM MEPEKPBITUN 3IaHUI)
MPOCKTUPYIOT MCXOAS U3 YCIOBHS, YTO OHHU HU3TOTOBISIOTCS, MEPEBO3SITCS U
MOHTHUPYIOTCSI KaK TOTOBBIE POCTPAHCTBEHHBIE KOHCTPYKIIUH.

COCI[I/IHCHI/ISI DJICMCHTOB IIpH prynHHTCHBHOﬁ c60p1<e JOJIDKHBI OBITH JOCTATOYHO
MMPOCTBIMU JJI1 BBITIOJIHCHUS, KaK IIPaBUJIO, 0e3 3aMOHOJINYNBAHUSL.
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6.3.7 B KOMOMHHUPOBAaHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKIMSX MOKPBITHH IIUTA
000JIOYKH MJTH CKJIAJIKK MOKET BBITIOJIHATHCS U3 JKEJIe300€TOHA, a OOPTOBBIE JIEMEHTHI,
YCTPOMCTBA ISl HOJBECHBIX KPAHOB U JIp. - U3 CTAJbHBIX (epM, Oanok u 1.11. [Ipu
IIPOEKTUPOBAHUH TAKUX KOHCTPYKIMM PEKOMEHIYETCSI IPEAYCMATPUBATH COBMECTHYIO
paboTy kene300€TOHHBIX 1 METAJUTMYECKUX 3JIEMEHTOB IMOKPHITHS WA TEPEKPBITHSL.

6.4 CTbIKH COOPHBIX KOHCTPYKIHIA

6.4.1 CThIKM KOHCTPYKIMH JOJDKHBI OBITH HaJEKHBI M TPOCTHI HpU COOpPKE U
3aMoHoan4MBaHuM. CleqyeT pa3audarh pacdyeTHbIE, MPOEKTUPYEMBIE ISl BOCHIPUATHUSA
pPACUCTHBIX YCWIMHA U KOHCTPYKTHBHBIC CTHIKM (HampuMep, 3aMOHOJMYEHHBIH CTBIK
Mexay coceaHuMu naHersiMu-o0onmoukamu  KOXKC). K KOHCTpYKTHUBHBIM — CTBIKAM
TpeGoBaHUE pacyeTa 1o MPOYHOCTH HE MPEIbABIAETCS.

6.4.2 Pacuer CTBIKOB IO MPOYHOCTU PEKOMEHIYETCSl IPOU3BOAUTH B 3aBUCUMOCTH OT
BUJA IEpeJaBaeMbIX dYepe3 HUX ycWinid. PacueTHble CTBIKM 000J0YEK, CKIAJ0K M
MHOTOTPaHHHUKOB, KaK IPaBWJIO, KOHCTPYUPYIOTCS CO ILIMOHKAMM C LENbIO MepeAauu
KacaTeNbHBIX, a TAaKXKe COKUMAIOIIMX WM PACTATMBAIOLIMX YCHIMH. B ckaThIx CThIKax
JIONyCKAeTCsl y4YUTBIBATh CONPOTUBJICHHE TPEHUIO IIPU JAEHCTBUM MUHUMAJIbHON
BEJIMYMHBl  CKUMAIOIEro  YCWINS  WIM  HampsDKeHHe  cLeIuleHus  OeToHa
3aMOHOJIMYMBaHUA C OETOHOM COOpHBIX 3JIEMEHTOB BenuuuHOW T < 0,25Rp. Cxemsl
CTBIKOB ITPUBENICHBI Ha pHuC. 6.5.
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i)

a - CKaTHIN CTHIK MaHENIeH CO CBAPHBIMH HAKJIAIKaMU; O - TO K€, C TIEPEIyCKOM
apMaTyphl; 6 - TO K€, C OTTUOAMU TP HATMYUHU CABUTAIONIUX YCUJIUH; 2 - PaCTSHYThIN
CTBIK; O - TO K€, IPU HAIMYWHU CABUTAIONINX YCUIIUI; € - CTBIK CO CBAPHOUN HAKJIAIKON 1
MITIOHKaMH, PabOTaIONIUK HA CIBUT; X - TO YK€, UCIIBITHIBAIOIINM C)KaTHE C U3TUOOM; 3 -
CTBIK TIAaHEJICH BUCSYEH 000JIOYKM HA BAHTE; U - CTHIK MaHeJIeH U quadparMbl CMEKHBIX
000JI09EK U CXeMa IIMOHKHU CThIKA; / - MaHenb; 2 - 3aKJIaJHas AeTaib; 3 -
COCTMHUTEIIbHAS HAKIIA/IKa; 4 - OETOH 3aMOHOJIMYMBAHUS;, J - TIPOJOJIbHAS apMaTypa
CTBIKA; 6 - BaHTa B TPYOKe C 3alllUTHON CMa3KoM; 7 - Auadparma ¢ BbIITYyCKaMH
apMaTtypsl; § - CBapHOU 1IOB; 9 - MITOHKH

Pucynox 6.5 - CxeMa CTHIKOB COOPHBIX KOHCTPYKIM A

6.4.3 B crbikax jKene300€TOHHBIX 3JIEMEHTOB CO CTalbHBIMU JHapparMamMu U
OOpPTOBBIMM ~ 3JIEMEHTAaMH  BMECTO IIMOHOK B  METAJUIMYECKOM  KOHCTPYKIUHU
MIpelyCMaTpUBAIOTCS KECTKUE YIOPbI U OTpPe3KU cTepikHel (puc. 6.6). XKectkue ynopsl
MpelyCMaTpUBAIOTCA TaKXKE B CThIKAX C JKeIe300€TOHHBIMU auadparMamMu B ciydae,
€CJIM IIITOHOK HEJOCTATOYHO JUIsl BOCIIPHUSATHS CABUTAKONINX YCUIUH.
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I - cTanbHOU ynop; 2 - IOHKH; 3 - 0ETOH 3aMOHOJIMYMBAHUS

Pucynox 6.6 - CxeMa CTBIKOB COeTHHEHHH 3Kej1e300€TOHHBIX H MeTAJLINYEeCKHX
3JIEMEHTOB

6.4.4 CoenuHeHue apMaTypbl B CThIKaX PEKOMEHAYETCSI OCYIIECTBISATH CBAapPKOM
CTEep)KHEH C 3aKJIaHBIMH JIETANIIMH MM MEXIy COOOH, a TaKkkKe ¢ MepernyCcKoM KOHIIOB
cTep>kHel u ceTok coryacHo TpeboBanusaMm 1. 6.4.2 (TOCT 14098 u 'OCT 10922). C
IEJIBI0 YMEHBIICHUS 30HBI MIEPEyCcKa apMaTyphl JOIMYCKAETCS CTHIKOBAHHE C MIOMOIIBIO
nepenycka nereiab JUaMeTpoM (Wi pa3MepoM cTopoHbl) He MeHee 10d ¢ 3amenkoit B
OB KaX/I0¥ MEeT/IM Ha ATUHY He MeHee 15d (31ech d - muaMeTp CTHIKYeMBIX CTepXKHEH).
[Ipu pacmonokeHUH TeTeNb B BEPTUKAIBHOM IUIOCKOCTH BHYTPU IMETeNb MO HX
NEPUMETPY OJDKHBI OBITH 3aJI0KEHBI MPOJOJIBbHBIE IO CTHIKY CTepKHHU (puc. 6.5, T, 1).
[Ipu pacnosoXeHUH NeTeldb B TOPU30HTAIBHOW IUIOCKOCTH K HUM TNPUBapUBAIOTCS
NPOAOJIbHBIE CTEpXKHHU. PacueTHble CTBIKM Ha TIEPUOJ MOHTaXKa JOIMYCKaeTCs
MPOEKTHPOBATH O€3 3aMOHOJIMYMBAHUS, TIPEAYCMATPHUBAs IIepelady BO3HUKAIOIIUX B HUX
YCUJIMH Yepe3 COeUHUTENbHBIC MEeTAJUTMUEeCKue AeTaiu (puc. 6.5, x).

Meramnyeckue AeTald CTHIKOB JOJDKHBI OBITh 3aIIMIICHBI OT KOPPO3UHU COTJIACHO
CHull 2.03.11.

6.4.5 Pa3mep MHMpPUHBI CTHIKOB CJIEyET HA3HA4aThb C YYETOM IIOJIOKUTENIbHBIX W
OTPHUIATEIHHBIX JOMYCKOB JIJISl pa3MEPOB COOMPAEMBIX JIEMEHTOB, HO HE MeHee 40 MM W,
Kak MpaBuio, He 6omnee 150 mm.

[lepenaya MOHTQXHBIX CKUMAIONIUX YCHIMH B CTBIKaxX JOMYCKaeTCs uepe3
METATMYECKHE 3aKJIaJHbIe JIeTanu 0e3 MPUMEHEHUsS 3aMOoHOIWYuBaHUS. [Ipu 3TOM
MPOYHOCTh OETOHA COOPHBIX AJIEMEHTOB B CTHIKE JIOJDKHA OBITH MPOBEpEHA Ha MECTHOE
C)KaTHe.

[[IupuHa pacKpbITHS TPEUIMH HA YPOBHE apMaTyphl TOJIKHA OBITH HE 60JIee JOMyCTUMON
oo . 6.4.5 CHull 52-01.

6.4.6 C 1enbio COKpamieHus: pa3MepoB U KOJIMYECTBA 3aKJIaJIHBIX JIeTajIei U CTep>KHEH,
MPOCKTHPYEMBIX B CTBIKE, @ TAKK€ YIPOIICHUS pabOT IO CTHIKOBAHUIO apMaTypbl
JIOITYCKAeTCsl OCHOBHYIO apMaTypy B AJIEMEHTaX M B CTHIKAX MOKPBITUI COCPETOTOUYNBATH
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Ha OTJEJIbHBIX HEOOJIBIIMX yYacTKaX B 30He pedep, MepeceKaeMbIX CTHIKOM (HO HE pexe
4yeM uepe3 3 M), a IpU OTCYTCTBUHU pedep - Ha y4acTKax MPOTSHKEHHOCTHIO 5-10 TomuH
IUIUTHI IPU PACCTOSIHUM MeX Ay ydacTkamu 10-20 TOJIIUH IINTHI.

6.4.7 B crTbIKax »JIEMEHTOB, pabOTAOIIMX HA pACTSKEHHE WIM W3O, Bce
paCTITUBAOIINE YCUIUS JOKHBI OBITh BOCTIPUHSTHI HAaJIC)KHO 3aaHKEPEHHOM apMaTypoid
(kaK TpaBUIIO, SBISIOLIEHCS MPOJODKEHUEM OCHOBHOW apMaTypbl pedep CTBIKYEMBIX
3JIEMEHTOB).

B cThIkax, BOCHPUHUMAKOIIUX KAacaTeJIbHBIC YCHUJIMS CABHIa C MOMOIIBIO IIMTOHOK,
pasMepbl BBICTYIIOB M yIIIyOJICHHH, 00pa3yeMbIX B OETOHE COOPHBIX DJIEMEHTOB U B
OeTOHE 3aMOHOJIMYUBAHHMS, TODKHBI YIOBJICTBOPATH pacueTy LIMOHOK Ha cMsatue Q] H
cpe3 Q02 no hopmynam:

0, < Ry (6.1)
Q, s 2R A, (6.2)

30€Ch Rb, Rpt - PaCUCTHBIC COIIPOTUBJICHUSA OeToHa C60pHLIX QJICMCHTOB HJIN
3aMOHOJJMYNBAHUA COOTBETCTBECHHO IIPU OCEBOM CXKATHU U PACTANKCHUU,

Ik, hk, tk - IMMHA, BBICOTA U TNIyOMHA MITMOHOK (puc. 6.5, n).

Ecmn 4gepe3 CTBIK MNEPECAAOTCA MECTHBIC CABUTANOINHNEC YCHUIIUA, TO YHUCIO MIIOHOK
NxYIUTBIBAKOT TOJIBKO B 30HE JEUCTBUS dTHX YCI/IHI/IP’I, IIpu 5TOM IBEC KpaﬁHHe IIITOHKH HE
YUUTBIBAIOTCH.

I'mOkue BBIMYCKH apMaTypbl U COCIMHEHHS 3aKJIAJHBIX JeTaJied, pacliooKEHHBIC
MEPIICHANKYJIIPHO K OCH CThIKA, KaK MPAaBWJIO, HE YYUTHIBAIOTCSA B pacyeTe Ha YCHIIUS
caBura. VX ycTaHaBIMBAIOT JUIsl BOCIPHSATHS BO3MOXKHBIX PACTATHBAIONIUX YCHIIUH,
MEPIICHANKYJIIPHBIX OCH IIBa, W 10 KOHCTPYKTHBHBIM cooOpaxkeHusiM. Ecimu Takoe
apMUPOBAHHE MOXKET IMOJHOCTHIO BOCIIPUHSITH JIaHHBIE PACTATHBAONINE YCWIHS, TO B
dbopmyiie (6.2) BMecTo 2RpA0MyCKaeTCsl IPUHUMATD 3 Rpy.

Ecnu mmoHouHsli m10B 00X%at ycuiaueM N, MeprneHAUKYISIpHBIM TUIOCKOCTH I1IBA, TO
BBICOTY ILITOHKH JIOITyCKAETCs ONPENeIATh o Gpopmyie

By = (0, — 0,TN)/(2R,, iy my) (6.3)

Y IPUHUMATh YMEHBIIIEHHOW MPOTUB BBICOTHI, onpeensieMoi mo popmye (6.2), HO HE
OoJiee 4eM B JIBa pasa.
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6.5 OTBepcTHs M TPOEMBbI

6.5.1 B  TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLUHAX  JOIYCKAaeTCs
MIPOEKTUPOBATh OTBEPCTUS U MPOEMBI PA3IUYHON (POPMBI B MpeiesaX pacCTOSHUSA MEXKIY
nuagparmMamMu Wi pedpaMu KECTKOCTH, a TaKKe OOJIbIIe BETUYMHBI, HO C MPOBEPKOMN
pacuerom. CBETOBBIE MPOEMbI MOTYT YCTPauWBaThCs TAKKE C NPUMEHEHUEM Iepenajna
MOBEPXHOCTEN MOKPBITHSI WU Pa3/IBUKKU 000JI0UEK, CKJIaJJOK MU CBOJIOB.

[Ipu 60abIIMX pa3Mepax MPOEMOB B IUIUTE PEKOMEHIYETCSl yCTpauBaTh PACIOPKU U
packochl, KOTOpble BMECTE C OKaMIIAIOIMMHU pedpaMu 00pa3yloT pamy uin depmy,
CHOCO6HYIO BOCIIPUHATE HOPMAJIBbHBIC WM KaCaTCJIbHBIC YCWIIHA, HWJIX TOJIBKO
HOpPMaJIbHBIC YCUIIUA. Bos3moxno IMPUMCHCHUC CIICIIMaJIbHBIX METATNIMYCCKUX
KOHCTPYKTHUBHBIX JJIEMCHTOB, O6€CH€'—II/IB3IOHII/IX IMPOYHOCTH u KECTKOCTh
XKEJIe300€TOHHBIX JJIEMEHTOB OOOJIOYEK C OTBEPCTHSAMH W TOJIIEPKUBAIOLINX
CBETONPO3PaYHbIC MTAHEIH.

6.5.2 OtBepcTHs B IUIUTE 000JIO0YEK U CKIAJ0K C Pa3MEPOM CTOPOH (HJIK TUAMETPOM)
He Oosiee 150 momyckaercs ycTpauBaTh 0€3 CIeMaTIbHOTO YTONIIEHUS Kpasi TTUTHI, HO C
YCTAaHOBKOW KOHCTPYKTHBHOW apMaTypbl, OKaWMIIAIOIIEW OTBEPCTHE, OUAMETPOM HE
MeHee 8§ MM ipu 0 > 30 MMm.

OTBepcTHsT ~ PEKOMEHIYETCS  TPOCKTUPOBATH  KPYIVIBIMH,  OBAJIBHBIMH  HJIU
MHOTOYTOJBHBIMU C OKPYTJICHHEM YTJIOB paguycoM 7 > 20 (puc. 6.7).

1 - apmarypa; 2 - CTBIK apMaTyphl ¢ nepernyckoM Ha 30d uian paBHONPOUHBINA CBapHOU
CTBIK

Pucynox 6.7 - OkaliMJIsIlOIiee ApMUPOBAHME OTBEPCTHIT

6.5.3 B 30He oTBepcTHil IIUTHI pazMepoM Gosee 158 Kpast MOJIOK U CTEHOK JTOJIKHbI
MMETb yTOJILICHUE U apMUPOBAaHUE, IPUHUMAEMOE 10 pacueTy. Y TOJIIEHUE JOIDKHO
UMETb BBICOTY > 30, IUpPUHY > 20 U IJIoalb OETOHA U apMaTyphl HE MEHEE YeM
oAb OETOHa U apMaTyphl B IONEPEYHOM CEUEHUH BBIPE3aHHON YaCTH MJIUTHI.
OTBepcTHs, yCTpauBaeMble B paCTSAHYTHIX MOJKaX WIN CTEHKAaX, JOJDKHBI UMETh B pedpax
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KOJIMYCCTBO apMaTyphbl, JOCTATOYHOC IJId BOCIIPUATHA YCUIIHA, TPUXOAAIICTOCH HaA
BBIPC3aHHYIO YaCTh ITOJIKU UJIU CTCHKU.

6.6 lepopmanMOHHBIE HIBBI

6.6.1 B mpocTpaHCTBEHHBIX MOKPBITUAX U MEPEKPHITUAX B cOOTBETCTBUH ¢ 1. 8.2.3 CII
52-101 cnenyer mnpemycMaTpuBaTh HUX pa3pe3Ky IIOCTOSSHHBIMH W BPEMEHHBIMHU
TEMIIEPATYPHO-YCAAOYHBIMU IIBAMM, PACCTOSTHUE MEXAY KOTOPHIMH HAa3HA4alT B
3aBUCUMOCTH  OT  KJIMMAaTHYECKUX  YCJIOBUH, KOHCTPYKTHUBHBIX  OCOOEHHOCTEH
COOpY>KEHHsI, OCIEI0BATEIbHOCTH MPOU3BOACTBA padoT u T.1. Kpome Toro:

B MHOTONPOJICTHBIX TOKPBITHSIX IIBBI CIEAYyeT YCTpauBaTh MEXIY MapHBIMU
O00pTOBBIMU 37IeMeHTaMu (puc. 6.8);

B CKJIIaAYaTbIX U BOJIHUCTBIX CBOAYATBIX IMOKPBITUAX ,Z[G(I)OpMaI_II/IOHHBIe HIBEI, C IICJIBIO
IMOBBIICHUA WX BOJOHCTIPOHUIACMOCTU, PCKOMCHAYCTCSA IMPOCKTUPOBATL Ha rpe6He y
CKJIaAKH MJIKX BOJIHBI CBOJA,

TEMIEPaTypHO-yCaA0YHbIe ehOopMalii MPOCTPAHCTBEHHBIX KOHCTPYKIUN TOJKHBI
KOMIIEHCHUPOBAThCS 32 CUET THOKMX WM KAYaloIIUXCS KOJOHH, a TaKXKe KaTyduX,
CKOJIB3SIIUX WIIM  yIpyro-neopMupyeMbix (MOTUMEPHBIX MPOKIATI0K) OMOPHBIX
ycrpoiictB. Ilpu Gompmx (100 M u OGojee) mpojeTrax, Kak MPaBHIO, MPUMEHSIOT
CcBOOO/IHO TMOJATIMBbIE OMOPHI NP YCIOBUU HETOJIBUKHOTO 3aKPEIJICHHsSI MOKPBITUS HE
MEHEe YeM B JABYX TOYKaX [0 CTOPOHAM KOHTYpa WJIH B yriax;

,Z[C(bOpMaI_[I/IOHHBIC IIBBI MOKPBITUA HOJIKHBI COBIIAAAaTh CO IIBAMH, MEPCPC3atOUINMU
CTCHbI, C€CJIM CHCHHUAIIbBHO HC MNPCAYCMOTPCHBI MCPOIPUATHUA TSI HC3aBUCHMOI'O
,Z[G(I)OpMI/IpOBaHI/I}I CTCH U IOKPbITHA.

a - B HaIlIpaBJIeHUH /2; 6 - B HampaBieHuu /1, [ - 6oproBas Oanka; 2 - pepma-nuadparma;
3 - 00oJ10uKa; 4 - KOJIOHHA; 5 - OB

Pucynox 6.8 - IIpumep pelieHust TEMIIEPATYPHOI0 LIBA

6.6.2 TIOKpBITHS C KPYTJbIM WM TOJIMTOHAJTHHBIM IUTAHOM (0OOJOYKM BpallleHUs,
CKJaauaThle Kymoja W T.I.) auamerpoMm Oosiee 40 M, B KOTOPHIX HE MOTYT OBITh
MPEeyCMOTPEHBI Je(OPMAITMOHHBIC IIIBBI, JOJDKHBI ONMUPATHhCS 1O KOHTYpPY Ha THOKHE
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KOJIOHHbl WJIM TIOJBHXKHBIE OINOPbl B pPaJUaJbHOM HAaIPaBICHHUH, JOIYCKAIOIIUE
KOMIICHCAIMIO TEMIIepaTyPHbIX U YCal0OUHBIX JeopMaluii.

6.6.3 B pacnopHbIX MOKPBITHAX MpojeToM Oosee 40 M, ONMUPAIOMIUXCS JKECTKO HITU
IIAPHUPHO HEMOCPEICTBEHHO Ha (YHIAAMEHTHI, TEMIIEPAaTypHO-YCa0uHbIe JepopMalun
PEKOMEHIYETCS YUUTHIBATh KaK IIPU pacueTe, TaK U TP KOHCTPYUPOBAHUH.

7 CBoanbl

OcHOBHBIE TOJIOKEHUS

7.1 CBoxbl HPEACTABISAIOT COOOM HECYIIYIO KEIIE300€TOHHYIO MPOCTPAHCTBEHHYIO
KOHCTPYKIIHIO TIOKPBITUS B BUJI€ U30THYTON BJIOJIb OCH TJIaJIKOM MM BOJHUCTOM IUIUTHI,
o0Ouaaronieil pacrnopom U paboTaroIielt Ha C)KaTue ¢ U3ruOoM.

CBopuatble MOKPHITHSA MPOEKTUPYIOTCA, KaK MPAaBUIIO0, U3 COOPHBIX Kele300€TOHHBIX
JIEMEHTOB Uil MPSAMOYIOJbHBIX B IUIAHE OJHOIPOJETHBIX WJIM MHOTONPOJIETHBIX
3nanuid. [lo mpomonbHBIM Kpasm (BIosib 0Opasylolieil) CBOAbI MOTYT ONMpaThcs Ha
KOJIOHHBI, CTCHBI MJIM HEMIOCPEJICTBEHHO Ha ()yHJAMEHTHI.

Pacrniop cBofoB BocnpHHMMAaeTCs 3aTsbKKaMu (puc. 7.1) M3 cTanu WM >Kelie300eToHa,
MOTIEPEYHBIMU CTEHAMH, pamMaMi, KoHTpdopcamu win ¢yHaamentamu (puc. 7.2). Ilpu
IIPOEKTUPOBAHMM CBOJOB  CJIEAYET YUYWUTHIBaThb MOJATIMBOCTb 3JEMEHTOB WU
KOHCTPYKLHUH, BOCHPHUHHUMAIOIIUX pPAclop. YMEHbIIEHUE IOAATIMBOCTUA IMOINEPEUHBIX
CTE€H, KOHTP(OPCOB U (PYHAAMEHTOB MOXKET ObITh O00ECHEeueHO YCTAaHOBKOH 3aTskek,

PACIOJIOKCHHBIX HUKC YPOBHS IOJIA.

-

Pucynox 7.1 - CBOIBI € 3aTSIKKAMHU
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Pucynox 7.2 - CBoabl 0€3 3aTsIKeK

7.2 OuepraHue cBOJla PEKOMEHAYETCSl MPUHUMATh MO JIyre OKPY>KHOCTH, mapadore,
LUENHOW JHMHUM WIH APYTUM ONU3KUM K HUM KpUBBIM. CBOJBI TPU3MATHYECKOTO
(MOMUrOHANBHOTO) OYEPTaHUSI COCTOAT W3 MPSIMOJIMHEMHBIX YYacTKOB, BIHCAHHBIX B
IYTY YKa3aHHBIX BbIIIE€ KPUBBIX.

OuepTaHue CBOJIOB, CEKIIUU KOTOPBIX COCTOSIT U3 TPEX M OOJNBIIEro Yhcia 3J€MEHTOB,
C LENbI0 COKpPAIEHUSI YUCIIa TUIIOPAa3MEPOB AJIEMEHTOB PEKOMEHAYETCS] MPUHUMATH T10
IyTe OKPY>KHOCTH.

7.3 Crtpeny nmoabema CBOJAOB (B KJIIOY€) B 3aBUCHMOCTH OT Ha3HAUEHUS U Pa3MEpOB
MEePEeKPHIBAEMOr0 TOMEIIEHHs, CIOCOO0B BOCHPUSTHUS PAClopa, apXUTEKTYPHBIX
TpeOOBaHUH U APYIUX YCIOBHH PEKOMEHAyETCs MPUHUMATH B mpenenax ot 1/2 mo 1/10
BEJIMYMHBI IEPEKPHIBAEMOTO MPOJIETA.

7.4 Tlo dbopme momepeuHoro cedeHus (BAOIb 00pa3yrolieil) cBOAYATHIE MOKPBITHS
JeNATCS Ha IWIMHApUYECKUe (C MpsSMOJIMHENHOM oOpasyroleil BepXxHeil TOBEPXHOCTH),
CKJaauyaThle M BOJHHUCTHIE. [IpuaaHue momepeyHOMYy CEYEHHMIO CBOJOB CKJIAT4aTOTO
(TpeyroibHOTO, TpareuueBUIHOTO) WU BOJHHCTOTO odepTaHus (puc. 7.3) MOBBIIIAET
HECYIIYI0 CITOCOOHOCTh CBOJYATHIX MOKPBHITUN U MO3BOJSAET CYIIECTBEHHO YBETUYHUTh HX
MpOJIeT.
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a - UWIAHAPUYECKUE CBOIBI; O - CKIIa4aThie CBOJBI (THUIBI 1 1 2); 6 - BOIHUCTBIC CBOJIBI
(tumer 1, 2, 3)

Pucynox 7.3 - Ilonepeynble ce4eHUs CBOAYATBIX MOKPBITHI

IIo YCJIOBUSAM H3TOTOBJICHUSA 3JICMCHTOB C60pHBIX CBOAYAaThbIX HOKpBITHﬁ, YILO6CTBy
YKIQAKU YTCIUIUTCIIA U yCTpOﬁCTBa KpOBJIM HWIMHAPHUYCCKUC W CKJIAAYaTbIC CBOIbI
NpEANOUTUTCIIbHCC BOJTHUCTBIX.

C60pHBIe 9JICMCHTBI CBOAYAThIX HOKpLITI/Iﬁ PCKOMCHAYCTCS U3T'OTOBJIATH C
MapoOU30JIINUOHHBIM CJIOEM, YTCIJIMTCIICM U CJIIOEM KPOBCJIBLHOI'O KOBpA.

7.5 I[e(pOpMaTI/IBHOCTL CKJIaA4aTblIX W BOJIHUCTBIX CBOJOB B IIPOAOJIBHOM
HaIpaBJICHHUU IO3BOJIACT IMPOCKTUPOBATHL HUX 0e3 TCMIICPATYPHO-YCAaJOYHBIX IIBOB. HpI/I
9TOM HpO,Z[OJ'IBHLIfI KapkacC 3JaHus, cnyxcamnﬁ OHOpOﬁ M1 CBOJOB, OOJIZKCH OBITh
pacCUuTaH Ha TCMIICPATYPHBIC Bo3AcHcTBUA. B cilIy4dac HCO6XOI[I/IMOCTI/I yCTpOﬁCTBa B
Kapkace I[e(l)opMaI_II/IOHHBIX MBOB B CBOJAaX MCIKAY CKJIaAKaMW WX BOJIHAMU TaKXKC
AOJDKHBI YCTPpaUuBaTHCS HIBBI, IICPCKPHIBACMBIC KOMIICHCATOPAMU.

CKJ'IaI[KI/I HJIK BOJIHBI CBOJOB, IMPUMBIKAIOIIHUEC K I[e(pOpMaLII/IOHHLIM mBaM, OOJIXKHBI
KOHCTPYUPOBATHCA C 3aTAKKaMU-PACIIOPKAMU, I[I/Ia(ppal" MaMH W T.II., HCKIIOYAarOIINMH
BO3MOXXHOCTb Ile(pOpMaI_II/II/I KOHTYpa X NonepeYHOro CCYCHUI.

7.6 B cBOIYATBHIX MOKPHITHAX MOTYT OBITH NPEILyCMOTPEHBI MPOEMBI AJISi 3€HUTHBIX
CBETOA’pallMOHHBIX (OHApEH, BBITSKHBIX IIAXT M T.II. ¢ YYETOM PEKOMEHIAIui m. 6.5
Hacrosimero CII. Jlomyckaercs mnoJBemMBaTh K CBOJAM KpaH-OalKu WM JIpyroe
Ipy30I0,IbeMHOE 00OPYJIOBaHHUE, a TAKXKe TPYOONPOBOJBI, IUIOMAAKM U T.I. [Ipu 3TOM
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COCPCAOTOYCHHBIC HArpy3KW PCKOMCHAYCTCA IPUKIAABIBATL B MECTAX PACIIOJIOKCHUSA
MOAKPCTUIAOMIUX pe6ep U NIEpCIIOMOB ITOBEPXHOCTU CBOJA.

7.7 CBoIbl PEKOMEHIYETCS MPOEKTUPOBATH M3 TSHKEIOr0 MM JIETKOro OeToHa.
[IpoekTHbIe KTacchl OETOHOB HA3HAYAIOTCS MO PacueTy C y4eToOM peKOMEHAaluud M. 5
Hactosmero CII. IIBeI Mexay COOpPHBIMH 3JIEMEHTaMU CBOJYATHIX IMOKPBITUN
MPOEKTUPYIOTCS C 3aAMOHOIMYMBAHUEM MEIKO3EPHUCTHIM OETOHOM KJlacca Mo MPOYHOCTH
Ha cxxaTue He MeHee B15.

7.8 MOHOIUTHBIE CBOJbI MPOEKTHUPYIOTCS NPEUMYIIECTBEHHO LIMJIMHIPUYECKUMU,
OuepTaHHWe KOTOPBHIX, IO BO3MOXHOCTH, NPHUONIKAETCS K KPHUBOW JaBICHUS OT
MOCTOSIHHOM Harpy3ku. B cBomax mponetom Oonee 12 M creayeT mperycMaTpuBaTh
MOJKpeIUIsifonre pebpa, pacroioKEHHbIE B HAMpPABICHUU TEPEKPHIBAEMOTO CBOJOM
nposera. [lpy  OPOEKTUPOBAHMM  MOHOJMTHBIX  CBOJOB  CIIEAYyET  YUHUTHIBATH
pexkoMeniauuu 1. 6.1 nacrosimero CII.

PexoMeHanum nmo pacuetry cBOi0B

7.9 CBOBI PEKOMEHIYETCSl PACCUUTHIBATH KaK JIBYXIIAPHUPHBIE WM TPEXITapHUPHBIE
TOHKOCTEHHbIE apku (IpW HAJIWMYUM IIAPHUPHOTO CTHIKA B  KJIIOYE CBOJA).
PaccunteiBaeTcss oOmHAa CEKIUSA IIJIMHIPUYECKOTO CBOJA, CKIAgKa WM BOJIHA
CKJIa4aToro JMOO BOJHUCTOrO CBoAa. llpm 3TOM ceueHue CKIaJ0K WIH BOJIH
npuHuMaeTcs HeaehopMmupyeMbiM. PaboTa KpailHMX BOJIH CBOJOB B TIONEPEYHOM
HaMpaBJICHUU YUYUTHIBAETCS COTJIACHO peKoMeHaanusm 1. 7.20 Hacrosiero CII.

CBoabl O TPEACTbHBIM COCTOSAHUSIM paccuuThiBatoTcsi coriacHo CHull 52-01 u ¢
yueToM pexkoMmengauuid n. 4.2 nHacrosmero CII. Ilpu pacdyere CBOJOB BEIMYUHBI
Harpy3ok # BozneiicTBuid npuHuMaroT cornacHo CHull 2.01.07. Ilpu pacuere
3JIEMEHTOB, BOCIPUHHUMAIOLIUX OMOPHBIE PEAKIMU CBOJAOB (3aTSDKKH, OMOPHBIE (PepMBl,
KOHTP(OPCHI U T.II.), CHETOBasi Harpy3Ka MpUHUMAeTCs paBHOMEPHO paclpeeIeHHON 10
BCEMY IPOJIETY CBOJA.

CocpenoToueHHble HAarpy3kKd OT TOJBECHOTO TI'PY30MOJBEMHOTO0 WU JPYroro
000py/I0BaHusl, a TaK)Ke IMOJIOCOBBIE HATPY3KH PEKOMEHIYETCS MOJHOCTHIO YUHUTHIBATH
IpU pacyeTre TeX CKIAJOK WJIM BOJH CBOJA, K KOTOPHIM OHH HEMOCPEACTBEHHO
MPUJIOKEHBI, 0€3 yueTa UX B3aUMOJCUCTBUS CO CMEKHBIMU CKIIQJKaMU WM BOJTHAMHU.

7.10 Ilpu pacuere CBOJOB MOCTOSIHHOTO CEUCHHSI CO CTPEIIoi moabema f > [/8 cinemyer
YYUTBIBATh HATPY3KY gx(JIOTIOTHUTEIBHYIO HArPy3Ky, BBI3BIBAEMYIO YKJIOHOM MOKPBITHS
B CEUCHUSX, OTCTOSANIMX HAa PACCTOSIHUM X OT OIOpHI), KOTOpas yBEIUYHUBACTCS B
HaIlpaBJIEHUH OT KJIF0Ya K TsitaM (puc. 7.4) 1o KpuBOM, onpeaenseMon Gopmystoi

B z[—]— . 1]
e (7.1)
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TAC g - NOCTOAHHAA Harpys3kKa B KIIFO4Y€ CBOA,

(p - YroJ1 HaKJIOHa KacaTelIbHOM K OCH CBOJIa B paccMaTpuBacMOM CCUHCHUMU.

Pucynox 7.4 - PacyeTHasi cxema cBoja

IIpu ouepTaHuM OcH CBOJIOB IO JIyre OKpY>KHOCTH (puc. 7.4) R0, ¢, y, s ONpeaensoTcs
1o hopmynam:

_ Paas?
LI (7.2)
® = arc sin[—‘ﬂ’j'Ir -I];
R (7.3)
y=f- Rg“_mﬁq?}i (74)
5 = Ry2arc sin[z—f-],
Ro (7.5)

[Ipu pacuere ckiIaayaThIX CBOJOB C TPEYTOJIbHBIM OUEPTAHUEM IIONIEPEUHOTO CEUEHUS,
pacrnop KOTOPbIX BOCIPUHUMAETCS 3aTSKKAMU, PACIOJI0KEHHBIMU B IBYX YPOBHSX (CM.
puc. 7.9 u 7.10), cneayeT NpuHUMATh, YTO YCHIIUS MEXTY 3aTsHDKKaAMH pacipeesitoTCs
PaBHOMEPHO, ITPHU STOM PaBHOJICHCTBYIOIIAS YCHIIMN B 3aTSKKaX pacloio’keHa B
cepeHe PACCTOSHUS MEXI1y HUMH I10 BBICOTE.

7.11 @opmyiibl Jy1sl OPEACIICHUSI ONTOPHBIX PEAKIUMI B IBYXIIAPHUPHOW apKe P
PaBHOMEPHO pacIpee/ICHHOMN, yBeTHMUnuBaromieics k maram (1. 7.10) u oqHOCTOpOHHEH
Harpy3Kkax ¢ y4eTOM BJIMSHUS CMEIICHHS ONIOP U YIPYroro o0xaTusi apky Ha BETUYUHY
pacropa rpuBe/ieHbI B Ta6i. 7.1.

Tabnuma 7.1
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 49
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Cxema Harpysku BepTuxanbsHble peakiuu Pacnop
Va=Vp=gll2 H = kal*/(8f)
V4= VB=m1gll H=m2kgll
V4 =3pl/8
H=kpl>/(16f)
v, ; ¥, Vg = pl/8

Koadduuments m1 u m npuHumarorcs no tabdiu. 7.2.

Tabmuma 7.2
71 mi m2 Al m] m2
172 0,061 0,007 1/5 0,142 0,093
13 0,099 0,031 1/6 0,15 0,116
1/4 0,127 0,061 1/7 0,155 0,15

Harpy3ky g1 B ONOpHOM ceUYeHHH ClenyeT onpeaesats no Gopmyne (7.1), npuaumas
Yrojl (¢ B 3TOM CEUYEHHHM DPABHBIM YTy HAKJIOHA 3JEMEHTOB CBOJA, MPUMBIKAIOIMIUX K
OTIOPAM.

Koadduuuent k, yduThIBaromuii BIMSHHE CMEIIEHUS MAT BCIEICTBHE YIPYTOro
YAJMHEHUS 3aTSHDKEK M 00KaThd CBOJOB Ha BEIUYMHY paclopa, OIpeesseTcsl IO

bopmyie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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e |
- I{ E n)
1+1,876 —_——
’ F[E.A, A)

(7.6)

rac ] nu A - MOMCHT I/IHepIII/IH U 11omaab nonepequro CCUCHUS CKJIIAAKW WJIN BOJIHBI
CBOJIA;

At m E¢ - muiomaib OMEPEYHOr0 CEYEHUsI U MOAYJIb YIPYTOCTH CTalbHBIX 3aTSDKEK B
nmpenerax OJHON CKIQJKH WM BOJHBI CBOJA; JUIS JKEJIE300CTOHHBIX 3aTsDKEK TIpH
Harpy3kax, JACHCTBYIONIMX TOCIE WX 3aMOHOJMYMBAHUS, CIEAYeT YYUTHIBATh PabOTy
OCTOHA C TPEIMHAMH;

n - KOOQGUIUEHT, TPUHUMAEMbII B 3aBUCUMOCTH OT MOAbEMa CBoJia o Tabi. 7.3;

E' - Mmonynp ynpyroctu 0€TOHa ¢ y4eToM IOJI3y4ecTH, a TakKe MOJATIMBOCTH IIIBOB
MEX/1y TaHEeIsIMU WIN JIEMEHTAaMU CBO/JIa, OIpeiesieMblil o (hopmyie

1
] = 5
3_+ 8-10 'hg
Eb !pﬁj

(7.7)
rne Ep - HauanbHBI MOIYJIb YIPYTroCcTH O€TOHA;

[p - MIMpHWHA TaHEIW WU JUIMHA 3JIEMEHTa CBOJA B HAIIPABIICHUU IIEPEKPHIBAEMOIO
/4
MpoJIeTa, M;

hp- TONIIMHA IPUBEAEHHOTO ceueHus nauenu (. 7.14) wim 3neMeHTa cBoa;
/4 D

hs- BbBICOTA 3aMOHOJIHMYCHHOTI'O IIIBA.

Tabmuma 7.3
JmnHa ocu JlmuHa ocu
Sl * Ko dunuent n 1l - Ko>ddumuent n
cBoma S coma S

1/2 1,571 - 1/6 1,07/ 0,881

1/3 1,28/ 0,696 1/7 1,05/ 0,911

1/4 1,16/ 0,785 1/8 1,04/ 0,931
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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1/5 1,1/ 0,843 1/9 1,03/ 0,942

1/10 1,02/ 0,952

*CBoJ OYepUeH M0 AyTe OKPYKHOCTH.

[Ipu BocmpusiTuu pacmnopa cBOAOB KOHTpdopcamu, GyHIaMEHTaMH, MONEPEYHBIMU
CTeHAMHU WJIM IPYTUMH KOHCTPYKIMSIMH KO3 ULIMEHT k onpenensiercs no Gpopmyie

|
l-l-LE?ﬁ_:—:[

‘- L)
P A (7.8)

rae A - TOpU30HTAJIBHOE CMEIIEHHE MISThI CBOJA NP €IMHUYHOM BEJIMYMHE pacnopa
H.

[Ipu pacuere Ha TeMIiepaTypHbIE BO3JACHCTBHS Paciop CBOJOB H onpeesieTcs mo
dbopmyre

ET
H =1,876 ?'1{:.” - ),

(7.9)

rze o - Ko3(pUIHEHT IMHEHHOT0 paciupeHus 0eToHa,

0 0

£71>0mu1"2>0 - COOTBETCTBEHHO IIOBBILIEHUE TEMIIEPATYPhI CBOJA U 3ATSIKKHU.

ITpu ompeseneHUn pacnopa OT COOCTBEHHOTO Beca IaHeNei 1k 3J1eMEHTOB COOPHBIX
CBOAYATHIX MOKPBITUI mpuHUMaeTcs k = 1. Jlns cBomoB co crpenod moabema f > [/3

Kod(GUIIMEHT k TIPHU BCEX HArpy3Kax JIOMYCKAeTCs HE YUUTHIBATh.

7.12 Uzrubatoniyie MOMEHTbI M W HOpMallbHbIE CHWIBI N B TOMEPEYHBIX CEYCHUAX
CKJIAJIOK MJIM BOJIH CBOJIOB OIIPEAEIISIIOTCS 110 (hopMynam:

M= M, — Hy, (7.10)
N“Qoﬂm'lfp“i'ﬂl:ﬁq]. (711)

rae Mo u Q0 - u3rubapIMii MOMEHT W IOINEpPeYHas Cujia B COOTBETCTBYIOIIEM
CEYCHHUH OJTHOTIPOJICTHOM OaJIKU MPOJICTOM /;

H - pacniop ckiaku WK BOJIHBI CBOJIA;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Yy - OpAuHAaTa OCHU CBOAA B paCCMATpUBACMOM CCUCHUMU.

7.13 IIpoyHOCTH CBOJOB IIpU BHELEHTPEHHOM C)KaTUU CIEAYET IPOBEPSITH B
CEYCHMAX, PACIIONIOKEHHBIX B YETBEPTAX IMPOJIETA, IAEC IPU OJHOCTOPOHHEH CHErOBOU
Harpy3ke BO3HMKAIOT MAaKCHMAJIbHbIE MOJIOKUTENBHBIA U OTPUIATENbHBIN M3rndaronme
MoMeHThI. [IpoBepka npouyHocTr cedenuit cBogoB npousBoautcs cornacHo CHull 52-01
u CII 52-101 mpu yeunusx, onpeaensieMbix o ¢popmyinam (7.10) u (7.11).

HpI/I HaJIMYUU COCPCAOTOYCHHLIX HArpy30K IIPOBCPACTCA MPOYHOCTDH CEUYCHHH C
HanOOJIBIINMH U3T I/I6aIOI_I_II/IMI/I MOMCHTAaMHM.

7.14 Tlpu pacuere cknaaku cBona (puc. 7.3,0, Tun 1) npuHUMaeTcs ee MPUBEACHHOE
norepevyHoe ceueHue (puc. 7.5), 3KBUBaJCHTHOE (DaKTUUECKOMY IO TUIOIIAId U MOMEHTY
uHepuuu. TonKMHAa TPUBEAEHHOTO CEUYEHHUs MaHeled cBoJa B HUX CpEeJHEM dYacTh
ONpeaeseTcsl MyTeM JeJIeHUs TUIOLAAU MONEPEYHOr0 CEUCHUS], PACIIOIOKEHHON MEXIY
OCSIMH CMEXHBIX IONIEPEUHBIX pedep, Ha paCCTOSHUE MEXTy peOpaMu B OCSX.

HpI/IBCI[eHHOC TIOMIEPCUHOC CCUCHUC CKJIaAKH CBOJa 06pa3yeTc51 MyTeM
CYMMHUPOBAHHUA TOJIIHUHBI IBYX MaHeNen mo r OPHU30HTAJIbHOMY CCUCHUIO.

a,L0s
-

~bysin & —{a,~4.2)c0s @
(g 2hcos

. loyd 2hoos o
f= Bsln o —acos o
g, c08 @

28

F- gina

a - CeUEHUE MaHEeTU CBOJA; O - MPUBEIEHHOE CEUCHUE TTAaHEIN; 6 - IPUBEACHHOE CEUCHUE
CKJIaJKH CBOJA

Pucynox 7.5 - [IpuBeIeHHOE TIOTIePeYHOe CeYeHHe CKIAIKH CBOIAa

7.15 BpicoTa MOMEPEYHOrO CceYeHHUs CKIaAok cBoxa A (puc. 7.3, 6, tum 1)
OTIpENIeNIICTCS. M3 YCJIOBUS, YTOOBI OmpereneHHas mo naedopmupoBanHoi cxeme (CIT
52-101) BenmuYMHA SKCHCHTPUCHUTETA TPHIOKEHUS HOPMAIBLHOW CHJIBI OTHOCHTEIBHO
IIEHTpa TSHKECTH Ce4eHUsi He mpesbimana 0,7y, Te y - pacCTOSHHE OT IIEHTpPa TSHKECTH
CCUeHHsI JI0 €ro Kpas B CTOPOHY 3KcleHTpucurera. [Ipu cOOJIIOAEHUN 3TOTO yCIOBHS
pacueT CeYeHUI MPOU3BOISIT KaK JUIS BHEIICHTPCHHO CXAThIX OCTOHHBIX 3JICMEHTOB 0€3

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 53
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ydeTa COINPOTHUBIIECHUS DPACTAHYTOW 30HBL. [Ipm 3TOM B pacTAHyTOW 30HE CEYEHHS,
cornacHo CII 52-101, nomkHa ObITh yCTAaHOBJICHA KOHCTPYKTHBHAs apMmarypa. C yueTom
3HAKOIEPEMEHHBIX M3rHOAIOIIMX MOMEHTOB 3Ta apMaTypa yCTaHABJIMBACTCS B MAHEIAX Y
BEPXHEIO0 W HIKHErO KpacB IOINEPEYHOro CeYeHMs cKiIagku. B ciydae, ecim npu
cobmonernn ycnoBus eon < 0,7y NPOYHOCTh CKIAJAKH OKaXEeTCs HEI0CTaTOYHOM,
PEKOMEHYETCSl YBEIMUUTh BBICOTY €€ MolepedHoro cedeHus. 1lo kpasm nomepedHoro
CeUeHMsI CKJIAJKU B MAHENIX yCTaHABJIMBaeTCs pabodas apMaTypa, U CEYEHHE CKIIAJIKH
paccuMThIBaeTCs Kak jkene300eroHHoe. Pabouas apmarypa B MaHeNnsX yCTaHaBIMBAETCS
TaK)K€ B TEX CIydasX, KOTJa BBICOTA CEYEHMs CKJIAJOK OTpaHMYEHA apXUTEKTYpPHBIMH
TpeOOBaHUSMU.

7.16 Ilpu pacdere CKIaayaThIX M MOJHUTOHATBHBIX CBOJOB (puc. 7.3, 6 u puc. 7.8)
CIIEyeT YYUTHIBATh JOMOJHUTENBHBIN TMOJOXKUTENbHBIN H3rudaroumii MOMeHT M|
BO3HHUKAIOIIMA BCIEACTBUE MPSIMOJIMHEMHOCTH YYaCTKOB CKJIAQJKH WA 3JIEMEHTOB
MOJIMTOHATBHBIX CBOJIOB U OMpEeNieMblil o ¢hopMmyIie

o i (7.12)
Benmuunna skcrieHTpucureta e (puc. 7.6) onpezaensercs o Gopmyiie
a=F8 [l - cns%l],
(7.13)
rae R( - paauyc ocu CBOJA;
(0 - UCHTPAJIBHBIA YIroJl, OrPAHUYMBAKOLIMK Kpas NPSAMOJUHEHMHOTO »JIEMEHTA

CKJIaAKH.

Pucynox 7.6 - 3KCII€HTPI/ICI/ITCT NMPUIOKCHUSA HOpMaJIBHOﬁ CHJIbI HA l'[pﬂMOJIHHCﬁHLIX
YyacTKax CRJIaAKH

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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7.17 PacuernHas juiMHa cBoja /() B HampaBICHUU IE€PEKPHIBAEMOro MpoJieTa
IPUHUMAETCS PaBHOM:

- JUI ABYXIIAPHUPHBIX cBOJOB /() = 0,54S;
- JUI TpeXIapHUPHBIX cBOJoB /() = 0,588,
rae S - AMMHA OCH CBOJIA, orlpeaensemas mo tabm. 7.3.

7.18 PebpucThie maHenu CKIIaa4aToro cBoja (puc. 7.9) cieayer pacCYuTHIBATh HA U3THO
OT MECTHOU MOCTOSTHHOW U CHETOBOM HArpy30K MO KOPOTKOMY MPOJETY, IPUHUMAS, YTO
OTIOPHI TAHENEH SABJISIFOTCS MAPHUPHBIMUA U HAXOASTCS B MECTaX CTHIKOB MEKIY HUMH,
0 TUHUSAM TEPETIOMOB OYEPTaHUs CKIA0K. DTUM pacyeToOM OINpPEAEIAETCS CEUeHUE
apMaTyphbl B ONIEPEYHBIX peOdpax maHemneil. Y cuins B apMaType MOonepeyHbIx pedep
YMEHBIIIAIOTCS BCIIEACTBHE HAKJIOHHOTO MOJI0XKeHUs maneneil. CeueHue apMaTyphbl B
MIPOJIOTBHBIX pedpax peKOMEHAYETCs ONPEAETSATh U3 YCIOBHS MPOYHOCTH MaHeNel pu
TPAHCTIOPTUPOBAHUH U MOHTAXKE.

xi‘"
EENE

il

JaTamKH

Pucynok 7.7 - PacueTHasi cxeMa ONOPHOM MaHeJ I

Cmtomiaple  onopHble maHenw (puc. 7.9) pacCUMTHIBAIOTCS HA W3rMO B CBOEH
IUIOCKOCTH Kak OaJKH-CTEeHKH Ha JABYX OINOpax OT PaBHOMEPHO paclpeAesieHHBIX I10
CEUEHHIO CKJIAJIKM HOPMAIbHBIX CKUMAroIuX cuil. [Ipu 3TOM nmpuHUMAIOT, YTO ONopamMu
MaHeNnel  SBJISIIOTCSA  3aTSHKKM  CBOAYATOTO MOKphITHS  (puc. 7.7). Benuuuny
paCTATUBAIOIIETO YCUIIHMS B paboueit apmarype Ny, YCTaHABIMBAEMOU Yy MPUMBIKAIOIIETO
K (pepMam Mpoa0IBHOTO Kpasi maHelNeH, T0MyCcKaeTcs onpeaessiTs no hopmyse

N5 =0,2ql, (7.14)
rae gl - HOpManbHOE YyCHUJIME, BOCHPUHHMAEeMOE OMNOPHOW TMAaHeNIbI0 MEXIy
3aTSHKKAMU.

Ceuenuie apMaTypbl B KapKacax ONOPHBIX IMaHEJIEH U pacCTOSHUE MEXIy KapKacaMu B
000MX HaNpaBIEHUSIX PEKOMEHIYETCSI ONPEENISITh 10 pacyeTy Ha MONEePEeYHYI0 CUIy U
Ha PacKpbITHE TPEILUH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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1 g

a - U3 CeKIUI MUPUHON 6 M; 6 - TO XKe, IUPUHOM 1,5 - 3 M; 6 - OTIOPHBIH y3€1; 2 - CBOJ U3
CKJIaIYaThIX peOPUCTHIX MaHeNel; / - psaaoBbie TaHeNnu; 2 - OMIOPHbIE MaHenu; 3, 4 -
MIpeIBApUTENILHO HAMPSKCHHBIE jKeJIe300€TOHHBIE WII CTAIbHBIC 3aTSDKKH;, J - TIOABECKU;
6 - HAKJAJKU; 7 - OTBEPCTUE AJIA 3aTSHKKU

Pucynox 7.8 - IloTMroHajibHbIE CBOJbI M3 PeOPHUCTHIX IIUT

7.19 Omnopubsle ¢epmbl (puc. 7.10) crneayeT paccuuThiBaTh Ha HArpys3ky oOT
BEPTUKAJIBHON ONMOPHOW peakiMM CKIaAKH cBofa. [IpuHHMMaeTcs, 4TO MOJOBHHA ATOM
peakiMy MPUIIOKEHAa B BHUJE COCPEAOTOYCHHOM CHJIBI B KOHBKOBOM Y3Je (epMbl, B
KOTOPOM 3aKperjieHa BepXHss IMapa 3aTsKeK, a OCTalbHas 4acTh ONOPHOW peaKkUuu
NepeaaeTcss HEMOCPEJCTBEHHO Ha KOJOHHBI, HaJl KOTOPBIMH YCTAQHOBJEHBI HIKHUE
3aTsokkd.  [lpu  pacuere BepxHero mosica ¢epMbl CIEIyeT YUYHUTHIBaTh TaKXkKe
pacripesielIeHHY10 Harpy3Ky ero coOCTBEHHOI'O Beca, Harpy3KH OIOPHBIX MaHEeNe! U IUIUT
IIPOIOJIBHOTO KapHH3a.

OnopHyro ¢epMy IOMyCKAaeTCs PACCUUTBHIBATH KaK paMy C 3aTsDKKOW € y4eToM
KECTKOCTU KOHBKOBOTO Y3JIa.

7.20 JKecTKOoCTh TMONEPEUYHBIX CEUCHMH KpaWHUX CKJIaJO0K WM BOJIH CBOJOB,
INPUMBIKAIOIMX K TOPLEBBIM cTeHaM U JAedOopMalMOHHBIM  IIBaM, JOJDKHA
obecrieunBaTbesl 3aTsDKKaMu-pacniopkamu (cM. m. 7.30), auadparmamu, pedpamMu WM
JIPYTUMH KOHCTPYKTHUBHBIMH MEPOIPUATHIMU.

7.21 PacueTHble ycuIusl B DJIIEMEHTaX CBOJOB HA HArpy3KH M BO3JICHCTBUS B MEPHOI
W3TOTOBJICHHSI, IEPEBO3KMA U MOHTa)Ka OMPEACISIOTCSA C yU4eTOM peKoMeHaanui m. 4.2.2
gacrosmero CII.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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KouncrpyupoBanue cOOpHBIX CBO0B

Konucmpyuposanue yununopuueckux u npusmamudeckux (noJIU2OHANbHBIX) 80008

7.22 COopHble IWIMHAPUYECKHUE CBOABI MPOEKTUPYIOT W3 IMIMHIPUYECKUX
peOpHCTHIX, @ TIOJIUTOHAIBHBIC - U3 IIOCKUX PEOPHUCTHIX ILJIHT.

[Ipy wieHeHNM NUIMHAPUYECKUX CBOJOB 110 IIOIEPEYHOMY CEUEHMIO Ha J1BA DJIEMEHTA
UX PpEKOMEHAYEeTCSl NPOEKTUPOBATh TpPEXIIApHUPHbIMU. [lpu OonblieM KolnuuecTBe
COOPHBIX JIEMEHTOB CBOJIBI, KaK PABUIIO, MPOSKTUPYIOTCS IBYXIIAPHUPHBIMH.

Pa3HOBUIHOCTBIO  IIWJIMHIAPUYECKUX CBOJOB  SBJISIIOTCA  CETMEHTHBIE  CBOJBI,
cobupaemble u3 manenen-o6o104ek KIKC 1 mpoekTupyeMbie COriiacHO PEKOMEHIAIUsIM,
IIPUBEIECHHBIM B paznene 14.2 nacrosuero CII.

7.23 TlomuroHanpHBIE CBOJABI PEKOMEHIYETCS MPOEKTUPOBATh M3 PEOPHCTHIX IUIHT,
M3TOTOBIISIEMBIX B (hOpMax JUIsl THIIOBBIX IUIUT, C pa3MepaMu CTOPOH 1,5%6 M mimm 3X6 m
(puc. 7.8, a, 6). Pebpa mmT 1O KpasMm KaKIOW MOHTAKHOW CEKUUU HOJKHBI
o0ecreynBaTh MPOYHOCTh M KECTKOCTH CBO/IA.

Bos3moxno INPUMCHCHUC TAKXKEC CKJIIaI4aTbIX rmaHesei ¢ nepejioMaMm MOBCPXHOCTH
MOJIKK M U3JI0MaMH pedep B MPOJOIHHOM HAIPABICHUH JJIsi 00pa30BaHUsI KOHCTPYKLIUU
TpeXuapHUpHOro coja (puc. 7.8, r).

B nosnuroHanbHbIX CBOJAX K CTEPKHAM pabouell apMatypbl pedep B yriax naHesen
clIelyeT IpUBapUBaTh 3aKJIaJHbIE AETAJIU, KOTOPbIE B MPeAeIax KaKJ0W CEKIIUU JOKHbI
COEUHSATHLCS MEXKIY COO0M HaKIaIKkaMH, 00eCIIeUNBAIOIIUMU HEPEPHIBHOCTh
apMHUpOBaHMsI pedep B Ipe/iesiax BCEro MePEeKpPbIBAEMOr0 IPoJIeTa.

Topubl mIUT, TPUMBIKAIOIIUX K ONOPaM, AOJDKHBI OBITH 3aIIPOCKTUPOBAHBI C YYETOM
YCTPOWCTBA OTBEPCTUH [UIA TPOIyCKa 3aTsHKEK W 00pa3oBaHUS IUIOCKOCTEH Jist
OIHMpaHMs CBOJOB HA ONIOPHBIE KOHCTPYKIUU (puc. 7.8, B).

]_II/IJII/IHI[pI/I'-IeCKI/Ie H INOJIUT'OHAJIBHBIC CBOJAbLI PCKOMCHAYCTCA IMTPOCKTUPOBATL C YUCTOM
BO3MOXHOCTH HMX MOHTaXa YKPYIHCHHBIMHU JJICMCHTAMH, [JIMHA KOTOPBLIX paBHA
BCJIMYHHC IICPCKPBIBACMOI'0 IIPOJICTA.

KoHcTpyupoBanue cKkiIag4aTbiX CBO/I0B
C800b1 ¢ mpey2onbHbIM NONEPEYHbIM CedeHUeM CKIA00K
7.24 CxiaguaTble CBOJBI C TPEYrojbHBIM OouepTaHueMm ceueHus (puc. 7.3, 6, tum 1)

pPEKOMEHAyeTCS TNPOEKTUPOBAaTh U3 TPANELHUEBUIHBIX KEJIe300€TOHHBIX PEOPUCTHIX
MIAHEJIEH C TUIOCKOM BEpXHEN MOBEPXHOCTHIO (puc. 7.9).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 57
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a - o0IUi BUIT; O - PSAOBAs IAHENb; 6 - ONIOPHAsS TAHEIb; [ - PAOBbIC MaHeNH; 2 -
OTIOpHBIE MTaHeNn; 3 - ONOPHBIC (HEPMBI; 4 - 3aTSHKKH; S - 3aKJIaTHBIE TIBEJUICPHI,
YCUJICHHBIE IJTACTUHOM; 6 - 3aKJIaJIHBIC YTOJIKH; 7 - 3aKJIaIHbIC IUTACTUHKH; & - OTBEPCTHS
JUTsl CTPOTIOBKH TTaHEJIeH U YCTAaHOBKHU OaHAaXeH; 9 - TUIMTHI TOPIIEBOTO KapHHU3a

Pucynox 7.9 - KOHCprKHI/lﬂ CKRJIAa4aToro ¢csojaa

upuny b npUMBIKAIOMIMX APYT K IPYTy TOHKOCTEHHBIX CKJIQAYaThIX apoK (CKJIaI0K),
o0pa3yromux CBOJI, MPUHUMAIOT, KaK MPAaBUIIO, paBHOU 6-12 M B COOTBETCTBUU C IIArOM
HECYIIUX KOJIOHH. B 00111eCTBEHHBIX 3JaHUSAX IIUPUHY CKIAaI0K JOMYCKAeTCs] IPUHUMATh
paBHOM 3 M, eciIi 3TO HEOOXOIUMO T10 APXUTEKTYPHBIM COOOPAKEHUSIM.

BricoTy momepedHoro cedeHus CKIAAOK /i ClenyeT MPUHUMATHh OT 1/4 bie} 1/10 ux
mupuHbl. [Ipn  yBeIWYEHWH BBICOTHI TOMEPEYHOTO CEUEHHUS CKIQJI0OK BO3pacTacT
Hecylasi CcrnocoOHOCTh CBOJAOB M OOECIEYUBAETCS BO3MOYKHOCTb MEPEKPBITHS HMU

OO0JIBILINX MPOJIETOB.

7.25 COopHble maHenu JUid CKIAAYaThiX CBOJIOB (pHUC. 7.9) pexomMeHayeTcs
MIPOEKTUPOBATH C YYETOM H3TOTOBJIEHUS UX B CTAJBHBIX opMax Mo OObIYHOM MOTOYHO-
arperatHoil TexHosoruu. ToNIMHA IUIMT M LIar MONEPEYHBIX pedep OmpenesitoTCs
pacuerom. PebGpa nmanenelr apMUpyIOTCSl CBapHBIMM apMaTypHBIMU KapKacamu, pabouyo
apMaTypy KOTOpBIX pEKOMeHIyeTcssi mnpuHuMate wn3 craiu kimacca AS00. Ilonka
tommuHOM 30 MM apMHMpyeTcs CBApHOM CETKOM W3 apMaTypHOM IPOBOJIOKH
nepuoanueckoro mnpodumis kiacca B500, auamerpom 3-4 MM, ¢ pasMepoMm sUeiKu
200200 mMm. TonmuHy ma”esneyd U UX MOJOK PEKOMEHIYETCS] IPUHUMATh OJIMHAKOBBIMU
HE3aBUCHMO OT IIpOJIeTa CBOJOB M CTpeNbl MX MOJbeMa B Kimroue. JnuHa mnaHenel
MPUHUMAETCS B 3aBUCMMOCTU OT BBICOTHI IONEPEYHOI0 CEYEHHUs CKIAAKU (cM. m. 7.25).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 58
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[[lupuHa maHeneil mMpuUHUMAaeTcs, Kak mMpaBmio, He Oonee 3000 MM, a ISl MaHENeH,
TPAHCHOPTUPYEMBIX B MOJIOKEHUH «HA PeOpo», - 3200 MM.

[Tpu KOHCTPYHpPOBAHUM MAHETU ¢ IPOEMOM JUIsl 36HUTHOTO (hOHApsI Kpas mpoemMa
YCUJIMBAIOT peOpaMu, pacrioioKeHHBIMU B HAIIPABJICHUN AEUCTBUS OCHOBHBIX YCHIIUH B
CKJIaaKax cBooB. OTIOpHBIE TaHENIN BCIIEICTBUE KOHIIEHTPALMU YCUIIMHA B MECTax
PacroJIO0KEHUs 3aTSHKEK WIN APYTUX 2JIEMEHTOB, BOCIIPUHUMAIOLINX PACIIOpP CBOJAOB,
IIPOEKTUPYIOT CIIJIOIIHBIMH.

B cBomax 3HAuUMTENBHBIX MPOJETOB IJs paclpeneieHus Ha OONBIIYIO TUIOIIATh
YCWIMM, BO3HUKAIOIIMX B MECTaX 3aKpEIUICHUs 3aTHKEK, MOXKET BO3HUKHYTH
HEOOXOMUMOCTh  YCWJICHHMSI  CIUIOIIHBIMH ~ y4YacTKaMHh  pEOpUCTBIX  TaHENeH,
MPUMBIKAIOIMIUX K OMOPHBIM TMaHesiM cBoja. HeoOXoauMocTh Takoro yCHICHUS
ycTaHaBnuBaeTcsi pacyetoM (cm. 1. 7.18). Bce maHenu ckimag4atoro cBoja, 3a
UCKITIOYCHHEM OMOPHBIX, PEKOMEHAYETCS MPUHUMATh C OJWHAKOBBIMH ONATyOOYHBIMHU
pa3MepamH.

7.26 Ilpu omnupaHuu CBOJOB Ha KOJOHHBI B KayecTBe OOPTOBBIX 3JIEMEHTOB
pEKOMEHAyeTCs MPUMEHATh TpeyroibHble (epmbl (puc. 7.10, a) ¢ xene300eTOHHBIM
BEPXHHUM U CTAJIbHBIM HIDKHUM MOSICAMH U3 MPOKATHBIX Mpoduiel nim u3 xenezo0eToHa
C MpeABapUTEIbHO HAIPSKEHHOM apMaTypoHu.

B cBogax, onupaemMbIX Ha KOJIOHHBI WJIM IIPOJOJIbHBIE CTEHBI, PACIIOP KaKIOW CKIIAIKU
IIMPUHON 12 M peKOMEHIyeTCsl BOCIIPUHUMATh YETHIPbMsI 3aTsKKaMU U3 KpyIJIOW cTaiu
knaccoB C345, C390 wmmm apmatypHoi cramu kinaccoB A400 u AS500. 3arsxku
pacrnojararoTcs IONapHO B JBYX YPOBHSX Ha pacCTOSHUUM 6 M Jpyr OT Jpyra H
MIPOIYCKAIOTCS] CKBO3b OTBEPCTHS B KOHBKOBBIX U ONOPHBIX y3nax depm (puc. 7.10, a).
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a - oropHas ¢epma; 6 - MPUMBbIKaHHUE K )epMe ONTOPHBIX MaHEICH U IUTAT MPOI0JIBHOTO
KapHU3a; / - KOHCOJIb JIJIsl ONMPaHUs TOPLIEBOTO KapHH3a Y (hepM, YCTAHOBJICHHBIX B
KpailHUX IpoJieTax; 2 - MBEJUIEPHI; 3 - IUIACTHUHA; 4 - 3aKJIaJIHbIE TJIACTUHBL; J -
OTBEPCTHUS IJIA 3aTSDKEK; 6 - HAKJIaJlKa; 7 - MOJIBECKA; 8 - ONOpHAas MaHelb; 9 - IuTa
MPOIOJIBHOTO KapHU3a; /() - 3aknaaHble yronku; /1 - ankep; /2 - puxcatop (CTep>KeHb, [

= 80-100 mm)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 59

COMAacosaHiA W paspelweHkd — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Pucynox 7.10 - KOHCTPYKIHS ONIOP CKJIATYATOr0 CBOJA, PACHIOP KOTOPOTr0
BOCIIPHHHUMAETCSH 3aTSKKAMH

HpI/I PpacIoJIOKCHHUU OIIOp CBOJAa B YPOBHC 3CEMIJIA 60pTOBBIMI/I QJICMCHTAaMU MOTYT
CIIYKUTb JICHTOYHBIC (I)YHILaMCHTBI (C60pHBIe nIn MOHOJ'II/ITHLIC) C BerHeﬁ HAKJIOHHOM
r'paHblo, HepHeH[[HKYHHpHOﬁ 0oCH CBOJa B OIIOPHOM CCUCHUMU.

B cBonax, onuparommxcst HemoCcpeACTBEHHO Ha (PyHIaMEHTBI, JOMYyCKaeTCs
YCTPOMCTBO IPOEMOB JUIsl BOPOT B IIpeJieNax IMHUPUHBI OHOM cKilafgku cBona. Ilpu atom
IUIs1 BOCTIPUATHUS YCHIIMN, BOSHUKAIOLINX B OCJIA0JIEHHBIX ITPOEMaMHU CKJIaIKaX, JOJKHBI
OBITh MTPEYCMOTPEHBI KOHTP(OPCHI, HEPEMBIUKH UM JPYTUE 3JIEMEHThI, OKaHMIISIONINE
IPOEM.

7.28 CThIKH MCKAY 3JICMCHTAMU CKJIAAYATOro CBOAA PCKOMCHAYCTCS IMPOCKTUPOBATH
C IPUMCHCHUCM MOHTAXHBIX BCTABOK B BUAC KOPOTKHUX CTCp)KHCﬁ nus3 prFHOﬁ cramm 020
MM, T[PpHUBAPUBACMBIX TIpHU MOHTAXC K 3aKJIaAHbIM YTOJIKaM W IUIaCTHHAaM,
PAaCIOJIOKCHHBIM BJOJIb ITPOAOJIBHBIX KPACB maHeneil. MoHTa)XKHbIE BCTaBKH (1)I/IKCI/Ipy10T
IIAPHUHY BOB MCKAY IMMaHCISAMU, YTO obecrieynBaeT HCO6XO,Z[I/IMyIO TOYHOCTb MOHTa)a.

7.29 HpI/I MPOCKTUPOBAHNU CKIIAAYATBIX CBOAOB CJICAYCT YUUTBIBATH, YTO MOHTAK UX
BBIITOJIHACTCS, KaK IIPpaBUJIO, U3 YKPYIIHCHHBIX 6J'IOKOB, COCTOSIIUX U3 IBYX MWW YCTBIPCX
naHeneﬁ, B 3aBUCHUMOCTHU OT TI'pPy30MOABCMHOCTH MOHTAXHBIX KpPAaHOB. pryHHCHHLIe
OJ10KHU CO6I/IpaIOTC$I Ha KOHAYKTOpPE U3 naHeneﬁ, COCIMNHACMBIX Ha rpeGHe CKJIaJ0OK
HaKJaJKaM{d M3 JIHCTOBOH CTalu. KOHCTPYKI_[I/IIO YKPYIIHCHHBIX MOHTAXHBIX 0JIOKOB
PCKOMCHAYCTCA MPOCKTUPOBATL C YUCTOM oOecrieuyeHHsI HUX HEU3MEHSEMOCTH npu
MOHTAaXX€C, HAIIPUMCP, BDECMCHHBIMU 3aTAKKaMU.

KoHCcTpykuuio cBoJa W YKPYNHEHHBIX MOHTaXHBIX OJIOKOB PEKOMEHIYEeTCs
IIPOEKTHPOBATh C YYETOM COOPKH CKJIAJOK C MOMOILIBI0O MHBEHTAPHOTO IMEPEIBUKHOTO
KoHaykTopa (puc. 7.11). PacmamyOka CKJIQZOK MOXET NPOM3BOJUTHCA IOCIE
JOCTHKEHHsI 0ETOHOM IIBOB KyOukoBoi npounoctu 0,2 MIla.
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Pucynoxk 7.11 - CXxeMa HHBEHTAPHOI0 NePeJIBHKHOT0 KOHAYKTOPA JIsI MOHTAKA CBOJA

7.30 B kpalfHUX CKJIaJKaxX CBOJIOB, IPUMBIKAIOIIMX K TOPLIAM MIEPEKPHIBAEMBIX 3/1aHUIL, B
IUIOCKOCTH IIBOB MEX/1y MaHEJISIMU Yepe3 KaXKble JIBE MaHeH, Ho He Oojee ueM uepes 7
M, CJIEyeT YCTaHABIMBATh JKECTKUE 3aTSKKU-PACIIOPKH U3 IBYX YTOJIKOB, IIPEAEIbHAs
rMOKOCTh KOTOPBIX A0JKHA ObITh He 60see 200. KoHCTpyKIs MPUMBIKAHHS CKIIAI0K K
TOPLIEBBIM CTEHAM HE JIOJKHA IPEMATCTBOBATh UX BEPTUKAJIBHBIM IIEPEMEILIECHUSM.

7.31 B MHOrompoJieTHBIX CBOAAX PEKOMEHIYETCs IPHUMEHATh OIOpPHBIE (epMbl,
BOCIIPMHHUMAIOIINE ONOPHbIE PEaKIIUU CBOJIOB JIByX CMEXHBIX IpoJsieToB. BepxHue nosica
(bepM, K KOTOPBIM NMPUMBIKAIOT OIMIOPHBIE MTaHENN CBOJOB, UMEIOT HAKJIOHHBIE MJIOCKOCTH
c 00eux CTOpOH. 3aTSHKKM B ONOPHBIX (DepMax CMEXKHBIX IPOJIETOB PEKOMEHAYETCS
3aKpEIIATh B COOTBETCTBUH ¢ puc. 7.12.

1 - omopHbIe naHeny; 2 - Mydra; 3 - TpyOa WM MO MUIUHID; 4 - CTEPIKEHb ¢ Pe3b00it
Ha IBYX KOHIIaX

Pucynoxk 7.12 - 3aKpeIieHHe 3aTKeK CMeKHBIX IIPOJIeTOB B ONOPHBIX hepMax

7.32 B cBogax mposieToM He Oojee 24 M NpH LIMPUHE CKIAJ0K 6 M M BBICOTE HX
MIOTIEPEYHOTO ce4YeHuss He Oosee 1 M CKIIAJKU MPOEKTHUPYIOTCS C OBYMs 3aTSDKKAMU,
PAacIoyioKEHHBIMHU B OIHOM YPOBHE B OTIOPHOM CEUEHUH.

7.33 TloaBecku, BOCHPUHUMAIONIME YCWIHS OT TPY30MOIBEMHOTO OOOPYIOBaHUS
(kpaH-0anok, Tenb(hepoB, TPAHCIIOPTEPHBIX Tajepeil U T.I.), PEKOMEHIYeTCsl KPEIHUTh K
HaKJIaJKaM U3 JJUCTOBOW CTaJIM, COCTUHSIOIINM MTaHeIN Ha IPeOHSIX CKIIAIOK.

Ce00b1 ¢ mpaneb;ueeudelM nonepevdHvbim cedeHuem CKIIAOOK

7.34 B cBojax ¢ TpaleuueBUIHBIM OYEPTaHUEM MONEPEYHOIO CEUEHUS CKIIAA0K (puUC.
7.3, 6, Tun 2 u puc. 7.13) mupuHy CKIag0K b, UCXOMS U3 YCIOBHUS TPAHCIIOPTHPOBAHUS
3JIEMEHTOB, PEKOMEHIy€eTCsl IPUHUMATh He Ooiiee 3 M, BBICOTY HONIEPEYHOTO CeueHus / -
ot /4 1o Veb u [IUPUHY TOPU3OHTAIBHBIX TMOJIOK b] - OT 18 10 1/10b B 3aBHCHMOCTH OT
BEJIMYMHBI MEPEKPhIBAEMOro Ipojera. JUIMHYy HNpSMOJMHEHHBIX 3JIEMEHTOB CBOJIOB
PEKOMEHYETCSI IPUHUMATD B IpeAeax oT 2 10 6 M.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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Pucynox 7.13 - Tpaneuuemeoe MOMEPEYHOE CECUCHHUE IJTIEMECHTA CBOJA

7.35 TonmuHy TOpU30HTAIBHBIX MOJIOK 10 BEPXHEMY U HIDKHEMY KpasiM MOIEPEYHOTro
CEUEHHUs DJIEMEHTOB CBOJIOB, B KOTOPBIX YCTaHaBiIMBaeTcsa pabodas (Wiau
KOHCTPYKTHBHAsI) apMaTypa, peKOMEHIYeTCsl MPUHUMATh He MeHee 60 MM, a OOKOBBIX
HAKJIOHHBIX IPaHEl, apMUPYEMBIX CETKaMU U3 OOBIKHOBEHHOM apMaTypHOU MPOBOJIOKH, -
He MeHee 30 MM.

7.36 CoenuHeHe TpanelMEeBUIHBIX 3JIEMEHTOB CKIAJ0K PEKOMEHAYETCS! BBIMOIHATD
C TOMOIIBIO CBapKH 3aKJIAJHBIX JeTaJed Ha TOPIEBBIX YaCTAX OJIIEMEHTOB H
MOCTICTYIOIIETO 3aMOHOJIMYMBAHUS IIIBOB MEJIKO3EPHUCTHIM OETOHOM. JIJisi CTBIKOBaHUS
HPOJIOTIBHOM apMaTyphl, PACIIOJIOKCHHOW B TIOJNKAaX CKJIAaJOK, IPETyCMaTpPHBAIOTCS
3aKJIa/IHbIE TUTACTHHBI, TPUBAPEHHBIE K KOHIIAM apMaTyPHBIX CTEPIKHEH.

7.37 CBoauatble MOKPBITUS HPOJETOM 10 24 M C TpaneuueBUIHBIM IONEPEUYHBIM
CEUEHUEM CKJIaJI0OK PEKOMEHJIyeTCs IPOEKTHPOBaTh C YYETOM MOHTaXa CKJIAJOK
YKPYITHEHHBIMH OJIOKaMH JUIMHOM, paBHOW BEJTMYMHE NEPEKPHIBAEMOTO MPOJIETA.

KoHcTpyupoBanue BOJHUCTBIX CBO10B

7.38 Eciu BOIHUCTEIC CBOABI COCTOAT U3 3JICMCHTOB, IMOIICPEYHOC CCUCHUC KOTOPBIX
HUMECT BU, HpCI[CTaBJ'ICHHHﬁ Ha puc. 73, B, TUII 1, OHH HOCAT Ha3BaHHC 60‘-IapHLIX
CBOJOB.

Jns 6ovapHBIX cBOZOB mposieramu oT 48 o 100 M, Hamemmux NpPUMEHEHUE B
CTPOMTENBCTBE, OTHOLIEHHUE CTPEJIBI OIbEMA K MPOJIETY IPUHUMAJIOCH B IMAIIa30HE Y10
- Hupuna cBoma 6-12 M. IloBepxHocTh OowapHOro cBoja oOpasyercs
nepeMeIeHueM BAOJIb OCH YT OKPYKHOCTHM WIM Tapaboyibl TakuM oOpa3oM, 4YTo
IUIOCKOCTh 00pa3syroleil ocTaeTcsl MepHeHIuKyJIIpHOi ocu cBoja. OnopHas 30Ha CBOJA
UMeeT NEePEMEHHYIO BBICOTY CEUYEHHS, IOCTENIEHHO MEePEXOIAIIyI0 OT Ipoduis cpenneit
30HBl K TpsAMONd JuUHMM omop. dopmMa MOBEPXHOCTH COOPHBIX IUIMT MOXKET OBITH
pa3IMYHON B 3aBUCHUMOCTH OT CXEMBbl DPa3pe3Kd - NPOAOIBHONW WM IIONEPEYHOM.
Pasmepsr cOopHBIX peOpUCTHIX MIUT 00bIYHO 3%6 uinu 3x12 M. BOKOBBIE MOBEPXHOCTH
pebep IUIUT BBIOJHSIOTCSA CO IIMOHKAMHU, 00ECHEeUnBAIONIMMU Tepeiady CIBUTAIOLINX
yeunuid. CoeJMHEeHUE IMIUT MEXIY COOON NMPOU3BOAMTCSA OOBIYHO CBAPKOW 3aKIIaIHBIX

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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JeTaneidl WM BBIIYCKOB apMarypbl. 3aTSKKHM OOYapHBIX CBOJOB MOTYT BBINOJIHSATHCS
NPEBapUTENIbHO HANpPsDKEHHBIMU KEeNIe300€TOHHBIMU MJIM CTaJbHBIMU. B KauecTBe
HanpsAraeMbIX 3JIEMEHTOB TPUMEHSIOT CTEP)KHEBYIO apMaTypy U BBICOKOIPOUYHYIO
IPOBOJIOYHYIO apMmaTypy B BHJE TpsAfAed M CTalbHBIX KAaHATOB. 3aTsDKKH,
BOCIIPUHHUMAIOIINE PAcCHoOp CBOJA, KPEISATCS HEMOCPEACTBEHHO K ONOPHBIM OalikaMm,
BOCIIPUHUMAIOIIMM BEpPTHKAJIbHBIE W TOPU3OHTAIbHBIE (B TPOMEXKYTKaX MEXIy
3aTsHKKaMM) Harpy3ku (puc. 7.14).
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a - IPOJIOJIBHBIN pa3pes Mo CBOAY; O - IJIaH PACKJIAJAKHU TUTHT; - IOTIEPEUHBIN pa3pe3 1o

CpEeIHEe 30H€; & - TO K€, [0 OTMIOPHOM 30HE; / - OTIOPHBINA 0JI0K; 2 - GOPTOBBIEC SJIEMEHTHI;

3 - cranbpHas MOABECKA; 4 - CPEIHSS IUTUTA C OTBEPCTUSIMH; S - OJIOK 3aTSKKU; 6 - TUIATA
OTIOPHOM 30HBI; 7 - Oanka Auadparmsl

Pucynoxk 7.14 - Cxema 004apHOro cBoJa npojeromM 96 m

BosnnucTbie CBOABI BBINOJIHSIOT U3 TOHKOCTEHHBIX KPUBOJIMHEHHBIX B MPOJ0JIBHOM
HaIpPAaBJIEHUU 3JIEMEHTOB IIUPUHOH 2-3 M.

7.39 Bonnuctele cBoabl (puc. 7.3, B, TUO 2) BBIIOJHSAIOT W3 TOHKOCTEHHBIX
3JIEMEHTOB, KPUBOJIMHEWHBIX B HAIIPABJIEHUH TPOJIETA C BOJTHOW MIMPUHOM J10 3 M.

Jlia mepexpbITHs MPOJIETOB 10 24 M B TeX cllydasix, KOrJia 3TO Lieraecoo0pa3Ho 1o
YCIIOBHSIM HM3TOTOBJICHUS M TPAHCIIOPTHPOBAHMS JJIEMEHTOB, KaXIyH0 BOJHY CBOJA
MO>KHO MOHTHPOBATh W3 JBYX KPHUBOJIMHEHHBIX 3JIEMEHTOB, CTHIKYEMBIX B KIIFOYE CBOJA
(puc. 7.15). Ilpm 3TOM CTBIK MEXAY OJIEMEHTaMHU MOXET ObITh HIAPHUPHBIM WIIU
xecTkuM. (OuepraHue CBOJOB, BOJHBI KOTOPBIX COCTOST W3 JIBYX JJIEMEHTOB,
pPEKOMEHAyeTCS MPUHUMATD TT0 KPUBOW JaBIICHHUS OT MTOCTOSTHHOW HArpy3KH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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1 - CTBIK 3JIEMEHTOB CBOJia

Pucynox 7.15 - CBOl, MOHTHPYEMBIH M3 IBYX KPUBOJHMHEHHBIX 3J1eMEHTOB

7.40 DneMeHThl BOJHUCTBIX CBOJIOB JBOSIKOM KpUBU3HBI (puc. 7.3, B, TUN 3) IMPUHON
10 3 M, KPUBOJIMHEWHBIE B MPOJOJILHOM HAIMpPABIECHUHU, MO TMOMEPEYHBIM KpasM HUMEIOT
pedpa, MOBHIIIAOIINE )KECTKOCTh UX B MONEPEYHOM HampasiieHuu (puc. 7.16). DineMeHTsI
CBOJIOB  COCIMHSIIOTCS  CBAPKOM  3aKJagHbIX  JETAJIEM C  NOCIEAYHOLIUM
3aMOHOJIMYMBAHUEM CTBHIKOB.

7.41 XKecTKoCTh 31€MEHTOB CBOJOB TPAINELUEBUIHOIO U BOJHHUCTOTO MOMEPEYHBIX
CEYEHMI B MEPUOJ UX TPAHCIMOPTUPOBAHUS U MOHTA)Ka J0 COCIUHEHHS] CO CMEXKHBIMU
CKJIaJKaMH ¥ BOJIHAMH PEKOMEHAYEeTCS O00eCleuynBaTh YCTAHOBKOW BpPEMEHHBIX
pacropok, ruadparm  T.11.

1 - pedpa 1o MonepeyHbIM KpasiM 3JIEMEHTOB

Pucynox 7.16 - IlonepeyHoe ceyeHne BOJHUCTOTO CBOJA IBOSIKOIl KPpUBHU3HBI (THI 3)

8 TpeyroubHbie U TpaneuneBUAHbIE CKIAIKH

OO011He MoJ10KeHus

8.1 Cxknaguarbie >KeIe300€TOHHBIC MPOCTPAHCTBEHHBIC KOHCTPYKIIMHA COCTOSIT W3
IUIOCKUX 3JIEMEHTOB - TpaHell, COeMUHEHHBIX MEXIy COOOM MO yIioM Tak, YTO B MECTe
UX COIpSDKeHUs o0pasyercs NMpsSMOJIMHENHHOe pedpo, yepe3 KOTOpoe OT OJHOW IpaHH K
JIpyrol MOTYT TMepeNaBaThCs BO3HHUKAIOUIME B HUX YyCHIUS (KacaTeldbHbIE YCHIINA,
HOpMaJbHbIE YCWJIMS M H3ruOarone MOMEHThI). B cThike rpaHeil pekoMeHmyercs
MpelycMaTpuBaTh yTONIIEHUS (BYTbI), YTO MO3BOJIAET YIyULIUTh pabOTy COMpPSKEHUMN
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rpaHeii Ha WU3ru0, YHOPOCTUTh YCTPOMCTBO ONAITyOKM U YIYYIIUTh pa3MelleHue
apMaTyphbl.

8.2 CwiaguaTble KOHCTPYKUMH MOTYT OBITh Pa3/ieleHbl Ha JBE OCHOBHBIE T'PYIIIBL:
Oajo4Hble CKIQJKU M MPU3MATUYECKHE CKIAJKH WM CcKiaxdatele oOomouku. K
0aJIOYHBIM CKJIAJKaM MOTYT OBITh OTHECEHbI TPEYTOJIbHbIE U TPAICIIUEBUIHBIE CKIIAJIKH C
KECTKUM  TIONEPEUYHBIM  CEYEHHEM, KOTOpble MOryT OBITh  pacCuyuTaHbl U
3aKOHCTPYHUPOBAaHbl MO CXE€Me NPOCTOM Oalku B MPEANONIOKEHUU JIMHEHHOTO
pacripesienieHus: MpoJOJIbHBIX AedopMaruii mo BeicoTe ceueHHs. B 3Tom ciydae yacto
JUId  TIOBBIIIEHUS JKECTKOCTM TIpaHEl M3 MX IJIOCKOCTH IPELyCMaTpUBAaOTCS
MOJKpeIIsIore pedpa i 1uadparMbl >KECTKOCTH.

[Mpusmaruveckue CKIQJKH WM CKJIaqyaThie  OOOJIOUKM  PACCUUTHIBAIOT U
MPOCKTUPYIOT C y4eToM AedopmMaliuii mornepeyHoro KouTypa. [Ipusmarndyeckue CKIaaKu
AQHAJIOTUYHO JUIMHHBIM [WJIMHIPUYCCKHM O00JI0YKaM HMMEIOT IPOIOJbHBIC OOpPTOBBIC
0ajKu, B KOTOPBIX pa3MEIacTCs BCS WM OOJbIIas YacTh MPOJOJBHOW PaCTSHYTOM
apMaTypbl, M TIONEPEYHbIC JKECTKUEe auadparMbl MO TOpHaM CKIagoK (cMm. m. 8.6
Hacrosiero CIT).

8.3 KOHCTPYKTI/IBHBIC CXCMEI TPCYTOJIBHBIX U TPAIICHHUCBUAHDBIX CKIIAJOK U HCKOTOPBIX
CKJIaa4aThbIX CUCTEM U3 HUX IJIA HOKpLITI/Iﬁ )51 HepCKpLITI/Iﬁ HIPUBCACHLI HA PUC. 8.1.
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a - TPEYTOJIbHBIE CKJIaJIKU, 00pa3yeMble U3 INIOCKUX 3JIEMEHTOB (IUIUT); 6 - TO Xke, U3 I'-
00pa3HbIX 3JIEMEHTOB; 6 - TPalELUEBUIHbIE CKIA KU, 00pa3zyeMble U3 Z-00pa3HbIX
3JIEMEHTOB; & - YCTPOHCTBO CBETOBBIX MIPOEMOB B TPEYTOJIbHBIX U TPANECIIMEBUIHBIX

CKJIaJIKax; O - TPEYToJIbHbIE CKIIQJKH IEPEMEHHOT0 CEYSHHS Ha MOJIMTOHAJIbHOM IUIAHE; e
- IPU3MATHYECKHE TPANleIUEeBUAHbIE CKIIAIKU B KOHCOJIbHOM TOJIBECHOM MOKPBITHH; JC -
6anoyHas CKJaJKa ¢ JUHEWYaTbIMU IPaHsIMH, OYEPUYSHHBIMU IO IOBEPXHOCTH
runepOoIn4ecKoro napadoaona

Pucynox 8.1 - CxeMbl NPU3MATHIECCKHUX CKIAA0K U CKJIAAIATBIX CHCTEM

TpanenueBuansle cknagkd wumeoT (puc. 8.1, 0, B) TOpU3OHTAIbHBIE TOJKH,
yCHIIMBAIOIME Hanboliee CKATyl0 U PaCTSHYTYIO 30HBI cedeHus. C Ienpio ycTpolcTBa
IUIOCKOM BEpXHEH MOBEPXHOCTH MOKPBITUS MO CKJIAJKaM MOTYT YKJIQJbIBATHCS TUIUTHI,
o0Opa3ysl CKJIaJKH 3aMKHYTOTO CE€YeHHs. B HAKJIOHHO WJIM TOPU30HTAIBHO
PaCTONOKEHHBIX TPAHSAX CKJIATYAThIX MOKPBITUH MOKHO yCTpamBaTh CBETOBBIE MPOEMBI
(puc. 8.1, 1).

Cknamyatble KOHCTPYKLMM Ha 3aMKHYTOM HOJMIOHaJIbHOM KOHTYpe OO0pasyloT
CKJIaquaThlii pacnopHblii Kymou (puc. 8.1, n). Takue KOHCTPYKIMH PAaCCUUTBHIBAIOTCSA U
KOHCTPYHUPYIOTCS C Y4ETOM PEKOMEHIAMN pa3jena S.

HmMmeroTcs IIPUMCPLBI MMPOCKTUPOBAHUA KOHCOJIbHO-BAHTOBBIX HOKpLITI/Iﬁ C
MNPUMCHCHUCM IPU3MATUYCCKUX CKJIAAYAThbIX 3JICMCHTOB (pI/IC 81, e). B stom cjIydace
CKIIAIKNU PACCUYUTHIBAKOTCA W KOHCTPYUPYROTCA C YyYCTOM CHJI, BO3HUKAIOIIHUX B MCECTC
KPCIUICHUS BAHT.

K TpeyronbHbIM CKJIQAYaThIM KOHCTPYKIMSIM MOTYT OBITb OTHECEHbI CHUCTEMBI C
IIEPEMEHHBIM YIJIOM HakJOHA IpaHell. B 3ToM ciydyae rpaHu MMEIOT OuepTaHUE BECbMa
MOJIOTON JTMHEWYaToil MOBEPXHOCTH BTOPOTO MOpsAKa, HANpUMEp, TMIepOOIUIEecKOro
napabonouna win konouna (puc. 8.1, x). PacTsaHyTBIil MosC TakUX CKJIAZOK OOBIYHO
IIpelyCMaTpUBAETCS IPEABAPUTEIBHO HAIIPSKEHHBIM.

8.4 CxiaguaTble KOHCTPYKLHMHM MOTYT H3TOTOBISATHCS  COOpPHBIMH, COOpHO-
MOHOJIUTHBIMH U U3 MOHOJUTHOTO O€TOHA C OOBIYHON M MpEeABAPUTEIHHO HANPSKEHHOMN
OCHOBHOM pacTSAHYTOH apMaTypoii, pacronaraemoii B pedpax u nosicax. TOJNIIMHY CTEHOK
CKJIaJIOK, KOHCTPYKIHUIO pedep u auadparM peKoMeHyeTcsl IPUHUMAaTh B COOTBETCTBUH
¢ paszaenoM 6 Hacrosiero CIIL

C60pHBIe MPU3MATUYICCKHUEC CKIIAAKH IMPOCKTUPYIOTCA B 3aBUCHUMOCTU OT yCJIOBI/Iﬁ nux
HU3TrOTOBJICHHUA MW MOHTa>Xa M3 IIJIOCKHX, I'- unu Z-O6pa3HLIX QJICMCHTOB, a TaKXcC
9JICMCHTOB TPCYT'OJIbHOT'O U TPANICIUCBUAHOTO CEYCHMH MIIUHOMI 2-6 M B 3aBUCHMOCTH OT
BUJa W pPasMCpOB IONCPEYHOIO CCUHCHUA CKIAAYATOro IIOKPBITUA WX LCJIbIMU
MaHCJIbHBIMU CKJIAAKaMU, IJIMHA KOTOPBIX paBHA AJIMHC MIEPCKPBIBACMOI0O ITPOJICTA.

CTplkn  MEXIy TpaHsMHM CKJIAJOK JIOJDKHBI  IIPOEKTHPOBAThCS  COIVIACHO
pexomennanusaM 1. 8.15 nacrosmero CII.
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8.5 IlpusmaTnueckue CKJIAJKU TPEYroJbHOTO U TPANELMEBUIHOTO CEUCHMU
PEKOMEHAYETCSI NMPUMEHATh [l TOKPBITUA OJHONPOJIETHBIX 3JaHUIl C MpPOJETaMH
anuHON He Oosiee 30 M. I'paHM CKJIaZOK MPH 3TOM pacloyiaraioTcs MO HAINpaBICHHIO
nposieta 1 00pas3yIoT JIOTKH Ul OTBO/Ia aTMOC(EPHOM BiIary.

banounslie ckimagku IJ.IPIpPIHOfI McHee 3 M PCKOMCHAYCTCA OIIUPATh HA MMOACTPOIIUIIBHBIC
63.J'IKI/I, (bepMBI U TOMY HOI[O6HLIC OJICMCHTBI UJIN CTCHBI, a CKJIIaJKK1 IJ.IHpHHOﬁ 3Mu
0oJIee MOKHO OINMUPAaTh HETTIOCPCACTBCHHO HA KOJIOHHBI.

Pexomenpanuu o pacuery

8.6 Ilpu pacuere Npu3MaTUYECKUX CKIIAJIOK TPEYTOJIBHOTO U TPANCIIMEBUIHOTO CEYEHUI
ClIelyeT pa3inuyaTh JIBa CIy4as CTaTUYeCKO paboThl KOHCTPYKLUU:

a) KOorja rnornepeyHoe CeYeHne CKIAJIKH MOocie IPUI0KEHUS! Harpy3KH (B TOM 4YHCie U
OT JIeWCTBHSI COOCTBEHHOT'O BEcCa) WJIM TEMIIEPATypHBIX WM JIPYTUX BO3JCHCTBHUHA HE
UCHBITBIBAET Kpy4eHUs (U, ClIeZIOBATEIbHO, HET JACTIaHAIMK MONEPEYHOro CEeUeHus) U B
HEM HE BO3HHUKAIOT MONEepeYHble CHMMETPUYHBIEC UM aCUMMETPUYHbIe nedopmanuu (o =
const, puc. 8.1).

B sTOM citydae B cpeTHUX BOJTHAX MHOTOBOJIHOBOM CKJIaJIKM WJIM OTEIBHOW CKIIAJIKH,
UMeIolIell moJKperuisiiomue pedpa U nuadparMpl, JONOJHUTENBHBIX KacaTeIbHBIX WU
HOPMAJIbHBIX YCUJIUI B MOMNEPEYHBIX CEYCHUSX HE BO3HHMKAET. TOHKOCTEHHBIN AJIIEMEHT
TaKOM CKJIaI4aTol KOHCTPYKIMH MOXKET OBbITh PACCUMTAH U 3aKOHCTPYUPOBAH IO CXEMe
NpoCTOM  OaJkM B  MPEANOJIOKEHUHM JIMHEWHOTO  pachpeleleHuss IMPOJOJIbHBIX
nepopmaruii mo BbicoTe ceueHUs. CTEHKU U TOJIKH, HETOCPEICTBEHHO HArpyXEHHbIE
MOTIEPEYHON HArpy3Koi, pacCUMTHIBAIOTCS W KOHCTPYHPYIOTCS C yYETOM HX H3ruoa.
CTBIKM COCENHMX TpaHel MeEXIy coO0OW ¥ COeAMHEHHS TpaHedl ¢ nuadparmamu
MIPOCKTUPYIOTCS TaK, YTOOBI 00ECTICYNTh KOHCTPYKTHBHO UX COBMECTHYIO paboTy;

0) KorJa B CKJIa9aToOl KOHCTPYKITUHU, HATPY>KEHHOM MOJI0COBOM MITH COCPEAOTOYCHHOM
Harpy3koi 6o paboTarorieil Kak TOHKOCTEHHAsI POCTPAHCTBEHHAsI CKJIadaTas
cucteMa (B 30He OMUPAHUS KpalHUX CKIIQJ0K Ha TOPIEBYIO CTEHY ), OTIEPEUHbIE
CEUeHUs U3MEHSAIOT CBOIO (hopMy. B 3TOM cirydae ckiagyaTyro CUCTEMY PEKOMEH Ty eTCs
pPaccUMTHIBATh 110 TEXHUUYECKONH TEOPUH OPTOTPOMHBIX 000JI0UEK U MPU3MATHYECKUX
CKJIQJIOK MJIM METOJIOM KOHEUYHBIX DJIEMEHTOB C yU4E€TOM F€OMETPHUUECKON HEMMHEITHOCTH.
[Tonepeynoe apMupoBaHue IrpaHeill U CTHIKOB MEXK/y HUMHU B 3TOM CIIy4ae ONpe/eiseTcs
pacyeToMm CKJIaJJOK KaKk MPOCTPAHCTBEHHOM CHCTEMBI.

8.7 Jlns mpenBapuUTEIBbHOTO pacdyeTa MPU3MaTHYECKUX CKIIAJIOK (COOTBETCTBYIOIIUX
cinydaro 0), a Takke Uil Moa0opa MPOJOJbHONH apMaTyphl U BBIYMCICHHS MPOTHOOB
0aOUHBIX CKJIAJ0K (CiIydail a) IOMyCKaeTcs MPUBOJIUTH CEUEHHUS CKIaJ0K K TaBPOBOMY
WIH JBYTaBPOBOMY CE€UYEHMIO (pHC. 8.2) C MOCIEAYIOIUM Pacue€ToOM HX MO MpeleIbHbIM
coctossHusIM cornmacHo CHull 52-01.
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a - K IpAMOYTOJIbBHBIM CCUCHUSIM; 0-x TAaBPOBBIM CCUCHUAM; 6 - K ABYTABPOBBIM
CCUCHUSAM

Pucynox 8.2 - CxeMbl NONepevYHbIX CeYeHH i CKIA0K M UX MPUBedeHHe /sl pacyeTa

[IpuBeneHHy0 TONMMHY OE€TOHA CTEHKHU b 7Sl CXeM, YKa3aHHBIX Ha puc. 8.2, cieayer
paccumThIBaTh Mo hopMmyJie

b= 2,

51N € (8, 1)
a MpuBeJeHHYIO ToNuuHy b1 (puc. 8.2) mo popmyre

b, =28, (8.2)

rze 01 - TOJNIIMHA OOPTOBBIX AJIEMEHTOB;
0. - yToJl HaKJIOHa OOKOBBIX T'paHeil.

HpI/I pacdeTe IMPOYHOCTU CKIAAKW Ha IOINCPCUYHYIO CHITY I10 HAKIIOHHOMY CCUCHHIO
CJICAyCT YUYHUTbIBATb (baKTI/I‘IeCKYIO TOJINIWHY HAKJIOHHBIX CTCHOK C HOHpaBKOﬁ Ha yroj
HaKJIOHA.

8.8 Z[J'IH OIIPCACIICHUS ITOIICPCUHBIX I/I3FI/I6aI-OH_II/IX MOMCHTOB B TIpaHiAX CKIIaIOK,
pacCMaTpUBaACMBbIX KaK 0anku ¢ Hez[e(bopMpreMHM IOIICPCYHBIM CCUCHUEM, a TAKXKC
AJI1 IPEABAPUTECIIBHBIX PACUCTOB CKIAAO0K B APYIUX CIIyUasaX OOIMYCKACTCA paCCUUTBIBATD
HUX KaK OJIs ITOJIOCBI Hepaspe3H0171 IUIATBI Ha HIAPpHUPHBIX OIIOPax. 3a OIIOPbI B JaHHOM
ClIydac IpUHUMAOTCA MECTa COIIPSAKCHUA rpaHefI, a 3a MPOJICT IVIMTHI - IIUPHUHA rpaHeﬁ.
Yucno IIpOJICTOB IPUHHUMACTCA HC MCHEC IBYX W HEC 6onee mard. COOTBETCTBEHHO
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KOHCTPYKTHBHOMY DPELICHUIO KpailHssl omopa IUIUTHI pacCMaTpUBAETCsl KaK IIapHUPHO-,
YIPYyTO- UM KECTKO3alIeMJICHHAs!.

HpI/I 9TOM HOPMAJbHBIC YCWIHA I pacdycTa CeUYCHUI rpaHeI71 JAOITYCKaCTCA
OIIPCACIIATH oe3 yue€Ta HEPA3PC3HOCTU INIUTHI KaK CTATUYCCKU OMPCACIIMMBIC BEJIINYNHBI.

8.9 Pacuer cki1a10K OTKPBITOrO PO peKOMEHIYeTCsl IPOU3BOINTh, KaK MPaBHUIIO,
C y4eTOM MOMEHTOB, BBI3BIBAIOIIMX IMONEpeuHbld M3rub rpaneil. COOTBETCTBEHHO
apMUpOBaHME IUIMT W TOAKPEIUIAIONMX pedep rpaHeil, a Takke HX CONpPsDKEHHH
PEKOMEHAYETCS MPOSKTHUPOBATH C YY€TOM BO3MOXHBIX M3THOAIOIIMX MOMEHTOB.

HpeﬂBapI/ITeJ'IBHHﬁ pacucT MmOHNCpPCYHbBIX MOMCHTOB B OTACIIBHBIX  CKJIaJKaX
TPANCHUCBUAHOTO W HPAMOYTOJIBHOI'O Ce4YeHMI AOIYCKACTCA MPOU3BOAUTHL KaK IJIA
KOHCOJIBHBIX IIIUT C 3allICMJICHUEM I10 BepTHKaHLHOﬁ IJIOCKOCTU CUMMCTPHUH.

8.10 Pacuer mnpenBapUTENbHO HANPSIYKEHHBIX CTBIKOB CKJIaa4yaTbIX DIIEMEHTOB,
BBIMOJIHAEMBIX C TPUMEHEHHEM BCTaBOK W3 CTEp)KHEBOM apmarypsl (puc. 8.7),
MPOU3BOIUTCS IO MPOYHOCTH U PACKPBITHIO TPEIIMH M3 YCIOBHS obOecreueHus
COXpaHHOCTH apMaTypsl cornacHo CII 52-102 u cnexyrommuM peKOMEHIalUsAM:

a) CCUCHUC CTep)KHeI\/'I-BCTaBOI( AS,il’lS ONpCACIIICTCA KaK I ’Kel1e300€TOHHOTO

n3rubaemMoro cedyeHusi. Eciu Bce CTep)KHU M KaHAThl PacIlOIOKEHBI B TIOJIKE, TO CEUEHUE
CTEp>KHEH-BCTABOK JIOIYCKAETCs ONpPENeNATh o popmyIie

M
YR

5, inr

(8.3)
re Rs- pacueTHOE CONPOTHUBIICHUE CTANIA CTEPKHEH-BCTaBOK;

Y5~ K0O3(QPUIHEHT yCIOBUHM paOOThI, YIUTHIBAIOIINI BO3MOXHBIC YKCIIEHTPUCUTETHI U
ocnabyieHus] B 30HE aHKEPOBKHU CTHIKOBBIX CTEpKHEH, MpuHUMaeMblid paBHbIM (,8;

M - n3rubaromuii MOMEHT B CEUEHHUH CTBIKA;
z() - IJIeY0 BHYTPEHHEN TaphI;
1 - KOJIMYECTBO CTEPIKHEH;

0) ceyeHHE CTANbHBIX AHKEPHBIX YIIOPOB Ha BCTaBKaX M KOJOJOK PEKOMEHIYETCS
OIPEIEIATH:

U3 YCIIOBUS CMSITHS 0 KOHTaKTHBIM TToBepxXHOCTsM cornacHo CIT 53-102 mo gopmyne

N < "
c }FSL Rp“c (8.4)
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rae Ne- YCHUJIUC B KAHATC;

Ya.

KO3 QHIMEHT ycIoBHid padoThl, paBHBIii 0,8;

Ry - pacyeTHOE CONPOTHUBIIEHHE CMATHIO CTaIBHOTO yropa corsacHo CII 53-102;
Ac- TIOmaab CeUeHUs yopa;

W3 YCIIOBUS CKaTus OeToHa moj ankepamu - corsacHo CIT 52-101 o dhopmye

N = 1.5y, R4, (8.5)

rae Ac - TUIOIIAlb CEUEHUSI aHKEPHON KOJIOAKH.

Kpome Toro, pacuetHoe ycunme N B TNpeIBapUTENbHO HANpPsDKEHHBIX KaHATax M
CTEpXHSIX-BCTaBKaX B PACTAHYTON 30HE (pUC. 8.6) NOIKHO YAOBIETBOPAThH YCIOBHUIO

N< Rﬁ:.m‘{ﬁ + RxAp (8.6)

rie Ap - ceueHre OETOHa, B KOTOPOM PACIIONIOKEHBI AHKEPHBIE KOJIOKH;

Rps,loc - TPUBEZEHHOE pacuyeTHOE COMPOTHUBIICHNE OETOHA CXKATHUIO C YYETOM BIIUSHUS
KOCBEHHOW apMaTypbl B 30HE MECTHOTO C:KaTUsl B cOOTBETCTBUH C 1. 6.2.45 CIT 52-101;

As, Rs- COOTBETCTBEHHO IUIOIIAb CEYEHHSI U pACUETHOE COMPOTHUBIIEHUE MPOIOJIbHOM
apMaTypbl B 30HE aHKEPOBKHU KaHATOB U CTEP>KHEH-BCTABOK.

KoncTpyupoBanue ckiaaaku

8.11 OCHOBHYIO PacTSHYTYIO apMaTypy OaJIOYHBIX CKIAJO0K PEKOMEHIYEeTCSI
IIPOEKTUPOBATH MPSIMOJIUHEHHOMN IIPEABAPUTEIBHO HAIIPSDKEHHON U3 BBICOKOIIPOYHBIX
apMatypHbIX cTepxHell knaccoB A600, A800 uinu apMaTypHBIX KaHATOB (JOITYyCKAETCs
MPUMEHSATH CTepXKHH AruaMeTpoM 20 MM u 6osee u3 cranu kiaacca A540). [Ipu sTom
JMaMeTp CTep>KHEH M KaHATOB, PAacIojaraéMbpIX B YTOJIIIEHHBIX YaCTAX CKIIQJOK U B
IpaHsX, BRIOMPAETCS, 0 BO3MOKHOCTH, HAMOOIBIINM C ydeToM Tpebosanmii CIT 52-102.
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Npsaw T-7; 8215
a) B KaWa0H cTeHKe A=A

Ttpron T1-7; 5215
27000

I

o Tpanu M-7; 4215

Mpagn N-7; 4215

a - ApMHUPOBAHUC CKIIAOKH, 0 - ACTaJlb BBICMKU JJI MIEPCPE3aHUA KaHATOB 3JICKTPOAOM

Pucynok 8.3 - Ilpumep apMUpPOBAHUS KOHCOJILHO-02JI0YHOM CKJIaAKU NOKPBITUS NPSAMOJIUHEHHOMH
NpeABAPUTEBHO HANIPS2KEHHOMH apMaTypoii C 00pbIBOM KAHATOB B COOTBETCTBHH C INMIOPOH

MOMECHTOB

B ciayuyae HE0OX0IMMOCTH PacHoOIOKEHUS MPEABAPUTEIHLHO HANPSKEHHOM apMaTypbl
Ha OTACJIbHBIX y4acTKaxX HWKHEH WM BEPXHEH 30H CKIIAJIOK (HampuMep, B KOHCOJIBHO-
0aJOYHBIX CKJaAKax, pHUC. 8.3) pEKOMEHIYeTCsl TPOCKTUPOBATH TNPSMOIMHEHHYIO
apMaTypy TOJBKO Ha TEX y4acTKax, IZle OHa TpeOyeTcs 1mo pacdery. Ha nqpyrux ydactkax
CKIIaIKKU MOHTAXHBIC CTCPKHU WM KaHaThbl pacCliojiararoTcsd oes3 COCTIJICHHUA W MOTYT
OBITE YAQJICHBI MMOCJIC OTITYCKA UX HATAKCHHUA U OCBO60)KI[€HI/I$I CKJIaAKu OT (1)0pMI>I. I[J'[?[
3TOr0 B COOTBETCTBYIOLIEM MECTE OOpbIBa apMaTypbl NpedyCMaTpUBAalOT BBIEMKU B
CTEHKE CKJIQJKH, Yepe3 KOTOPhbIe CTEPKHU WM KaHAThl MOTYT OBITh OOpe3aHbl WM
OCYIIECTBIIEH Pa3beM COCAMHUTEIBHBIX My()T MEXIy OCHOBHOW apMaTtypoil W
MOHTAXXHBIM YIJIMHHUTCIICM. Pa3Mep1)1 BBICMKHU ITPUHHUMAIOTCA:

10 HAIIPABJICHUIO, TIEPIICHIUKYIISIPHOMY OCH apMartypsl, a = d + 8/2;
10 HANPABJICHUIO, TAPAJJICIIBHOMY OCH apMatypbl, b < 44 mwm;

o riryoune ¢ = (d + 9)/2,

rJie d - TMaMeTp CTeP KHSI MU KaHaTa.

IIpu pocrarounoil tonummHe creHKH (0 > 40 MM) BO3MOXHO NpPHUMEHEHHE
MIPEIBAPUTENILHO HANPSDKEHHOM apMarypbl ¢ OTTMOOM W3 HW)KHEW 30HBI CKJIAJKU B
BEPXHIOIO.

8.12 I'panm OallOUHBIX CKJIAQJOK apMUPYIOTCS OJUHAPHBIMH CBapHBIMH CETKaMH,
PAacIoNIOKEHHBIMU B CPEIMHHOM TTIOCKOCTH TPaHEH, €CII OHU HE TIOABEPKEHBI H3TU0Y U
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BO3MOKHOM oTepe YCTOIZHHBOCTH, nin I[BOﬁHBIMH, pacmnojrara€MbIMU B COOTBCTCTBHUU C
3HIOpOI>i MONCPCUYHBIX 1/13r1/16a10m1/1x MOMCHTOB.

B 30Hax aHKEpOBKM MpPEIBApUTENILHO HAIMPSDKEHHOM apMaTypbl OKOJIO TOPILIOB
CKJIaJIOK peKoMeHayeTcs npeaycMaTpuBaTh MOTIEPEYHYIO apMaTtypy,
NPEJOTBPALIAIOILYIO pacclauBaHKe TOJIOK WK CTeHOK (puc. 8.4).

g% 70
0

1 - IpeIBapUTEIbHO HAIIPSHKEHHAs apMarypa; 2 - oNepeyHble CTEPKHU; 3 - BEpXHUE
CTEpKHU U WX 3aJeJIKa; 4 - CETKa

Pucynoxk 8.4 - Jlerajib apMUpOBaHMS MOJIKH M CTEHKH B TOPLEBOH 30He
CaM032aHKePOBAHMS NPeABAPUTELHO HANPSKEHHOH apMaTypbl

8.13 Kectkme y37mbl CONpsOKCHHS TpaHed COOPHBIX ¥ MOHOJMTHBIX CKIJIZOK
PEKOMEHAYETCS KOHCTPYHUPOBATh KaK BXOJSAIINE YTIIbI )KEJIe300€TOHHBIX KOHCTPYKIHUH C
MPUMEHEHHEM TIePECEKAIONINXCS CTEpXKHEW WM ceTok (puc. 8.5) it TOro, 4ToOBI
PaACTSHYTBIE CTEPKHU UMENH TPeOyeMyIo IITuHY 3aenku coriacHo 1. 8.3.21 CIT 52-101.

a) &) a)

a - OTAEJIbHBIMU CTEPKHSAMHU; O - CBAPHBIMU CETKAMHU; 6 - TIOJIOKEHUE CETOK IIPU CBAPKE;
1 - BEpXHHE CTEP)KHU; 2 - TO XK€, HUKHUE; 3 - apMUPOBAHUE B BYTaX; 4 - IONEpEUHbIE
CTEP>KHU IEPECEKAIOIUXCS CETOK; 5 - TO )K€, POAOJIBHBIE; 6 - MECTa TOUEYHOH CBApKU

Pucynok 8.5 - ApMHpOBaHUeE MepeceKalUUMKCH CTePKHAMU KeCTKOI0 CONPSKeHU s
rpaHed TPEyroJabHON CKRIAAKU

8.14 C uenbpro yrpouieHus: KOHCTPYKIHH (popM u mporiecca O TOHHPOBAHUS SJIEMEHTOB
COOPHBIX CKJIAYaThIX TOKPHITHIA U3TOTOBICHUE CKIIAJIOK MOXET MPETyCMaTPUBAThCS HA
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IUIOCKUX IMIAPHUPHBIX MOJIOHAX C MOCIEAYIOMNM H3rnbanueM. B aTom ciryuae nas ¢
nepeceKarolieil ero Hepa3pe3Hoi apMaTypoi OCTaBIISAIOT He3a0ETOHUPOBAHHBIM (pHC.
8.6). [Tocne moruba rpaHeii A0 3a1aHHOTO YTJIa HAKJIOHA MOTYT OBITh TPOU3BECHbI
CBapKa apMaTyphl U yCTaHOBKA JOIMOJIHUTENBHBIX CTEPIKHEN U CETOK, a 3aTEM
3aMOHOJINYMBAHKE Y371a OETOHOM IMPOYHOCTHIO HE HUXKE IPOYHOCTH OETOHA IpaHEeH.
[IpenBapuTenbHO HANPsKEHHAS apMaTypa MOXKET HaTSATMBAThCS HA YIOPHI MM Ha OETOH
U pacrosaraTtbcs B 0€TOHE 3aMOHOJIMYUBAHUS.

1 - 6ETOH 3aMOHOJIMYMBAHUS; 2 - OTTHOAaEeMbIe U CBApUBAEMBbIE BBIITYCKHU; 3 -
IpeBapuTeNIbHO HANPSKEHHAs apMaTypa, HaTAruBaeMasi Ha yrnopsl (popmer; 4 -
JIOTIOJIHUTEIIbHBIE CETKU

Pucynox 8.6 - ApmupoBanue y3ja CKJIaJ0K, H3r0TABJIMBAEMbIX NOrMOOM 10 ero 3aMOHOJIUYUBAHHUS

8.15 CoopHble 6anmo4HbIe CKIAJAKH TPANEIIMEBUIHON MU TPEYTOIbHON (POPMBI ceueHUs
PEKOMEHAYETCS MPOSKTHUPOBATH U3 OTAEIBHBIX MO JJIMHE FIEMEHTOB, COSINHAEMBIX Ha
MECTe CTPOUTENbCTBA.

CTBIKM TaKUX 3JIEMEHTOB CJIEJYeT MPEayCMaTPUBATh B MEHEE HAPSIKEHHBIX Y4acTKax
CKJIaJIKH, B IJIOCKOCTSX, NMEPIEHINKYIISIPHBIX MPOJOILHON OCH CKJIAIKU. MUHUMaIbHAS
IIMPUHA 3aMOHOJMYCHHOTO IIIBa TPHHUMAETCA C YYE€TOM JHaMeTpa CTHIKYEMBIX
CTEep>KHEH M KOHCTPYKLIUHU MX COEAUHEHHs, HO He Oomnee 250 MM.

CTpIKM COOPHBIX CKJIAJOK C HEHANpsHDKEHHOW apMaTypoi, paclooKEHHBIE B 30HAX
JEeUCTBUS M3rHOAIOIIMX MOMEHTOB, MIPOSKTHPYIOTCA C MPUMEHEHHEM CBAPKU BBIITYCKOB
apMaTypbl U MOCJIEAYIONIEro 3aMOHOJINYUBAHNS LIIBA.

CThlIkM CKIQJAOK C MpEeABapUTEIbHO HAIPSDKEHHOM apMaTypodl  JOIyCKaeTcst
MIPOEKTHPOBATh HIMPUHON He MeHee 40 MM U He OoJiee IIara MonepevyHo apMarypsl B
CTEHKax CKJaJKH 0e3 BBIIMYCKOB HEHANpsDKEHHOW apmaTypsl. [Ipu 3TOM mpoaoibHas
NpeBapUTEIbHO HANpsDKEHHas apMaTypa CKIaJKd C HaTsHKCeHHEeM Ha OeToH
pacroyiaraercss B Ia3aXx WIM KaHajgax C IOCJIEAYIOIUM HMX 3aMOHOJIMYMBAHMEM WU
UHBELUPOBAHUEM.

8.16 CThIKM B CKJIaJIKaX TPANECLUEBUIHOTO CEUCHHUS, COOMPAEMBIX U3 MPEIBAPUTEIHHO
HaIIPSKEHHBIX 3JIEMEHTOB (puc. 8.7), PEKOMEHIyeTCs IIPOEKTUPOBATH
MIPUTOPIIOBAHHBIMU (JIOMTyCKaeMble OTKJIOHEHHUS 3a30pa KacaHHsI OT MMPOEKTHOro He Ooiee
0 + 43 MM) ¢ NpOMa3KOil CTBIKYEMBIX IOBEPXHOCTEW 3MOKCHIHBIM KJIEEM C MEJIKUM

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 73
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

HATOJHUTENIEM U MOCJIECAYIOUIMM 00XKaTHEM C IIOMOLIbIO MPEABAPUTEIHHO HANPSHKEHHBIX
apMaTypHBIX BCTaBOK, Pa3MEIIAEMbIX B pacTSIHYTOM 30HE cKiIaiaku. BcraBku ciemyer
IIPUHUMATD U3 CTEP’)KHEBOM ropsiuekaranoil cranu kinaccoB A600, A800 ¢ mexaHHYECKUM
WM 3JIEKTPOTEPMUYECKUM HATSKEHUEM, BBINOJIHAEMbIM corsacHo CIT 52-102.

I - TVHMUS CTHIKA; 2 - IPEABAPUTEIBHO HANPSYKEHHAs apMaTypa 3JIEMEHTa; 3 -
IIPEABAPUTEIILHO HAIIPSIKEHHBIE BCTABKH; 4 - QaHKEPHBIE KOJIOJKH

Pucynox 8.7 - KoHCTPYKIMS PeIBAPUTEIBLHO HANIPSIZKEHHOT'0 CTHIKA 3JIEMEHTOB
02JI0YHBIX CKJIAT0K

8.17 ®opMbl TONEPEYHOrO CEYECHHUS MPU3MATUYECKUX CKJIAJ0K TPEYTroJbHOTO H
TpAanenueBUIHOTO CEUEeHU BHIOMPAIOTCS U3 YCIOBHI NMPOU3BOJCTBA paboT, TpeOoBaHUN
apXUTEKTYpHOU BBIPA3UTEIBLHOCTH, a TAKXKE C YUETOM CIEAYIOIINX OCOOCHHOCTEH:

TpaneUEeBUIHbIE CKIAJAKU C TOPU30HTAILHO HAIIPABICHHBIMU IIOJIKAMU B CXKaTOU
30HE MEHBIIIE CKJIIOHHBI K IIOTEPE YCTOWYMUBOCTU HAKIIOHHBIX CTEHOK U UMEIOT
CYIIECTBEHHO OOJIbIIMI MOMEHT UHEPLIUH, YEM TPEYTOJIbHBIE TOH K€ BBICOTHI,

TpamneeBUIHbIE CKJIAIKU C MOJKAaMH TOJBKO B PAcTAHYTOH 30HE yaoOHee A UX
onmupaHusi U TpeOyIOT MEHbIIEe MOMEPEeYHOM apMaTypbl Ha MOHTAKHBIC YCHIIUS; HUX
HE/IOCTATKOM SIBJISIETCS HEOOXOAMMOCTh 3aMOHOJMYMBAHUS CTHIKA MEXIY CKJIaJKaMH I10
HU3Y JIOTKA, OTBOJSIIETO C IIOKPBITHS BOLY;

3aMOHOJIMYECHHBIA CTBIK TPEYTOJIbHBIX CKJIAJOK PEKOMEHIYETCs JelaTb TOJIBKO I10
BEPXHEHN KPOMKE;

1enecoo0pa3Ho  BHINONMHATH TPANCIUEBUIHBIC CKIAIKH C TOJKAMH B CXKaTOM U
pacTSIHYTOM 30HaX C 3aMOHOJIMYUBAHUEM CTBIKA B CKATOM 30HE.

Haxmon wu IIHUPUHY IIO0JIOK PCKOMCHAYCTCA BBI6I/IpaTI> MCTOJaMH OIITHUMAJIbBHOI'O
MMPOCKTUPOBAHUS. OnTHUMaJIbHBIMA SBJISIOTCS CCUCHUA, OGCCHGLII/IBaIOH_[I/Ie HaI/I6OJII>H_IYIO
KECTKOCTD CKIIaAKH AJIA 3aﬂaHHOﬁ miomaigun CCUCHUA.
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IIpu coBMeCTHOM NEMCTBUM MOJIE3HON PABHOMEPHO PACIIPEAEIEHHON HArpy3KU U
COOCTBEHHOTO Beca ONTUMAIbHOE MTONEPEUHOE CeUeHHE JOKHO UMETh (hopMmy,
3aHUMAOIYI0 IPOMEKYTOUHOE MOJIOKEHNE MEXTy 0UEPTaHUSAMU CKIIAJIOK,
IIPUBEIECHHBIMU Ha pHC. 8.8, OTBEYAIOIMMH ONTUMAJIbHBIM [IONIEPEYHBIM CEUECHUSAM

TOJIBKO JJIS HArPy3KH, PABHOMEPHOH MO TUIOIAAN MOKPHITHS (ouepTanue 1), u amns
Harpy3ku cOOCTBEHHOTO Beca CKIIaKu (ouepTaHue 2).

I‘J}' ﬁ)

1 1 7
i / -~ Y 2 “3 % §

& = \ s

450 90L0° 4908 32

0,126a 0.74% B35 0.751a 0.124a
a a [+ ' L ki a
1

a - TPCYTOJIbHBIC CCUCHMU, o - TPalCIUCBUIHBIC CCUCHUS; 1 - JJIs1 Harpy3Ku IMOCTOSTHHOM
HMHTCHCHBHOCTHU I10 INUPUHEC CKIIAJIKH, 2- JJIA Harpy3kKu COOCTBEHHOTO Beca CKJIaAKH

Pucynok 8.8 - OniTUMAaJIbHbIE COOTHOIIEHUS Pa3MePOB CeYeHHU I CKJIAT0K M0
JKeCTKOCTH

9 [lnTuHAPHUYECKHE U CKJIAT4YaTbie 000J10YKHU

9.1 OcHOBHBIE MOJIOKEHUA

9.1.1 Humuaapudeckumu oOomoukamMu (puc.
KOHCTPYKIIUH, COCTOSIINE U3 CICIYIOIINX OCHOBHBIX JJIEMEHTOB:

TOHKOM IIJIUTHI,
000J104YKH);

OOPTOBBIX AIEMEHTOB, OKAMMIISIFOIITUX 000JIOUKY B/IOJIb KpAaHHUX 00pa3yIonux;

9.1) Ha3pIBalOTCI TOHKOCTEHHBIC

OYCPUYCHHOM 10 IWIMHAPUYECKONW TOBEPXHOCTH (COOCTBEHHO

MONEepPEYHbIX JuadparM Mo KPpUBOJUHEHHBIM KpasiM, OMHUPAIOIIUXCS HA KOJOHHBI WU

CTCHHI.

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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T
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1 - uuta o6osouky; 2 - nuadparma; 3 - 60pTOBOI S7TEMEHT

Pucynox 9.1 - Hnannapuyeckue 000109KH

Ecau ToHKas mumra o4epuyeHa 1o npu3MaTU4eCKON IOBEPXHOCTH, BIIUCAHHOM B

[WIAHIPUYECKYI0, TTOKPHITHE HAa3bIBAETCS CKIaM4aThiM (puc. 9.2). OO0I0UKY U CKIIAIKN

MOTYT OBITh INIAAKUMH U PEOPUCTHIMH.

(0,25—0,8), (0,25—0,4),
L h _!.. l. [ "l &
{0,25—0.4)1, 0,25—0,4)1,

| D — l!
L L L ,'} by _!. L

Pucynok 9.2 - Tunbl cKIa14aTHIX 000J104EK
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9.1.2 PaccrosiHMe MeXIy OCAMH OINOPHBIX auadparM /] Ha3bIBAaeTCS NPOJIETOM
obomnouku. PaccTosHue Mexay OOpTOBBIMM 3JIEMEHTAMU /2 HA3bIBAETCS JJIMHOMN BOJHBI.
Bricota 00osiouku, BKJIrO4ass OOpTOBBIE 3JEMEHTHI, oOo3Hawaercss uepe3 h. Crpena
noabeMa 0605104k 0e3 OOpTOBBIX 3J€MEHTOB oOo03Havaercs dyepe3 f. Hampasienue 1o
oOpasyroriel BIoJb mposieTa /] Ha3bIBaeTCs MPOJOIbHBIM, a MO HANpaBJISAIOIIEH BIOJb
nposieta /2 - nonepeyHbIM.

MHOrOoBOJIHOBbIE O00JOYKM MOHOJHMTHO CBSI3aHBI MEXIY COO0OH M HUMEIT o0Iue
6oproBble 31eMeHTHI (puc. 9.1, 9.2). IIpu 3TOM pazauyaroT KpaitHHE U MPOMEXKYTOUHbIE

OOPTOBBIC STIEMEHTHI.

Paccrosinne L Mexay ocsMHU KOJIOHH, MOJIepKuBaronmx auapparmy (puc. 9.3), B
o0111eM cilyyae MOKET He COBIAATh C JUTMHOM BOJIHBI 000JIOUKHU (CKIIAAKH).

1

——
o
-

Pucynox 9.3 - Cxema 000/104KH ¢ 1uaparmaMu, He COBINIAJAIONIUMH C JJIMHOH BOJIHBI

9.1.3 IwinHApUYECKUE W CKIaayaTble OOOJOYKM B 3aBUCHUMOCTH OT OTHOILEHUS
npoJsieTa K JUIMHE BOJIHBI YCJIOBHO MOApPA3NENAIOTCS HAa JIUHHbBIE - mipu [1/[2 > 1 u
KOpoTkHe - ipu [1/12 < 1.

[Tpu onpenenenuu ycunuii u pacyere 000JI04YEK M0 MPeeIbHbIM COCTOSIHUAM CIIEAYeT
yunteiBaTh pekomenaauuu CII 52-101 u n. 4.2 Hacrosimero CII.

9.2 PexoMeHIalM U 110 PACYETy JJIMHHBIX UWINHAPUYECKHX U CKJIATYATHIX

000J109eK

9.2.1 B oOmeMm ciay4yae onpeAeleHHE YCHIUH B JIUHHBIX LHWIMHIPUYECKUX
000JI0YKaX M CKJIAJKax pPEKOMEHAyeTCsd NPOM3BOIUTH C ydeToM jaedopMaiuu
MIONEPEYHOr0 KOHTypa B COOTBETCTBUM C TOJIYMOMEHTHOM Teopueil. Ilpu sToM
u3rubaronme MOMEHTHl M1, JeHCTByIOIME Ha IUIOMIAJKaX IONEPEYHOro CEeUeHUs
000JI0YKH, COOTBETCTBYIOIIME UM TOIEpeyYHble CUIIbl O], a TaKXKe KPYTALIHEe MOMEHTHI 1’
u T1 npUHUMAIOTCS BCIIEACTBHE HE3HAUNTEIbHON BEJIMUMHBI PABHBIMH HYJIIO (pHC. 9.4).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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a - TIOJIHAsl CXE€Ma YCUJINIL; 6 - yCUIINS, yUUThIBAEMbIE TIPU PACUETE

Pucynox 9.4 - Y CHJIHA, NeHCTBYIOIIHME B JIMHHBIX MUIHHAPUYECKUX 000J109KAX U
CKJIagKaxX

Cunsbl N, nelcTByIONIME HOPMAJIbHO K IUIOUIAJIKaM IPOJOJIBHOTO CEYEHMS, a TaKxkKe
BO3HHUKAIOIIME HA TEX K€ IUIOIIAKaX MOMEpPEUHbIe CHIbl () YUUTHIBAIOTCS B pacyeTe, HO
HE OKa3bIBaIOT HEMOCPEACTBEHHOTO BIUSHHUA Ha TOA00p cedeHuid. Pasmepsl cedeHuit
ONPEACIISIIOTCS B IEPBYIO OYEPEIb BEIMUYNHAMU HOPMAJIBHBIX YCHIHNA N1, TEHCTBYIOIIMX
Ha IJIOMIAKaX IMOMEPEYHOr0 CEUCHHS, CKAIBIBAIOIIMMH YCHIUAMH S U M3THOAOIUMHU
MOMEHTaMH M, BO3HHMKAIONIMMH Ha IUIOLIAJIKAX MPOJOJIBHOTO CEYCHUs OOOJOYKH WU
CKJIQJIKH.

9.2.2 B pszie yacTHBIX cilydaeB (HallpuMep, B KOHCTPYKLMSIX, OMEPTHIX MO YIJIaM, IIpU
JEWCTBUU PABHOMEPHO paCIpEleICHHOW Harpy3Kd U OOJNBIION BEJIWYMHE OTHOIICHUS
[1/[2 mpu OONBIION >KECTKOCTH TIONEPEYHBIX pedep H 1p.) B3aUMHOE BIUSHHE
MOTIEPEYHBIX M3TMOAIOIINX MOMEHTOB M MPOJIOJIbHBIX HOPMAIBHBIX YCUIMHA OTCYTCTBYET
WJIA HACTOJIBKO HE3HAYUTENIbHO, YTO JJIS YIIPOIICHUS pacyeTa MU MOXKHO TIpeHeOpeub U
paccYMTHIBaTh 00O0JIOUYKH M CKIAJKH KaK OaJKu KPUBOJIMHEWHOTO MOMEPEUYHOTO CEUCHHUS.
B kaxmoMm OTHeNbHOM Cilydae NMPUMEHEHHE YIPOIICHHBIX METOJOB pacdeTa JOJDKHO
OBITh MOTHBHUPOBAHHBIM.

9.2.3 B MHOrOBOJIHOBBIX IOKPBITUSIX IPU KOHCTPYKIUSX, ONEPTHIX IO YIJIaMm,
KpailHHe TONYBOJIHBI MOXHO NPUONMKEHHO  pAcCCUUTHIBATh KaK  IOJIyBOJHBI
OJTHOBOJTHOBOW OOOJIOYKH WIJIHM CKJIAJIKH, UMEIOIIEH CUMMETpUIHOE ceueHue (puc. 9.5, a).
Cpennue BOJHBI MHOTOBOJHOBBIX O00OJIOUEK W CKJIAJOK MOXHO MPHOIMKESHHO
paccuuThIBaTh Kak 000JIOYKK (CKITAJKH), Y KOTOPBIX MPOJOJIbHBIE Kpas 3aKPEIUICHBI OT
CMEIIEHUH B TOPU30HTAJIBHOM IUIOCKOCTHM U IOBOPOTa B IUIOCKOCTH IONEPEYHOIO
cedenus (puc. 9.5, 6).
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a - CX€Ma Harpys3kKu U paCdyCTHasd CXeMa KpaﬁHeﬁ BOJIHBI, o - pacuyCTHasd cxema cpeuHeﬁ
BOJIHBI

Pucynox 9.5 - K npu0/JM:KeHHOMY pac4eTy MHOTOBOJIHOBBIX 000/109€K H CKJIAT0K

9.2.4 JInuHHBIC NUIUHAPUYECKHE O00OJOYKU U CKIAJKU O MPOYHOCTH, )KECTKOCTH U
TPEIINHOCTORKOCTH PEKOMEHYEeTCS PACCUUTHIBATH C YYETOM OOpa30BaHMS TPEUIUMH B
OOPTOBBIX 3JIEMEHTAX U IUINTE W TPEIIMH BAOJb O0Pa3yIOIIUX B IUJIUTE (WU TPEUIMH B
MOTIEPEYHBIX pedpax, KOTOPhIe B COOPHBIX KOHCTPYKIIUSAX MOTYT 00pa30BBIBAThCA YKE Ha
CTaJud MOHTa)Xa KOHCTPYKIIMH) B COOTBETCTBHUM C METOJAMH, H3JIOXKEHHBIMU B
PykoBonctee (mpunoxkenue b). Kocwie Tpemuusl B yriax (puc. 9.6) mpakTuyeckud He
BIIMAIOT Ha PACIpENENICHHEe YCWIMM MPH SKCIUIyaTallMOHHBIX Harpy3kax B CpEIHUX,
pacUeTHBIX CEUYCHUAX OOOJIOUKH (CKIAAKH) M MPHU pacdyeTe He yUUThIBArOTCS. Pacuer mo
00pa30BaHMIO TPEUIMH B HOPMAIBHBIX CEUEHHUSIX U BJIOJIb OOpPa3yIOUIUX PEKOMEHIYETCS
MPOU3BOIUTH C YIETOM IUIACTUYECKUX Je(opmalnii B pacTSIHyTOM 30HE O€TOHA.

Pucynok 9.6 - CxeMa TpelyH B IVIMHHOW IUJIMHAPUYECKOI 000/109Ke

Jlia pacueTa JUIMHHBIX HUJIUHAPUYECKUX 000JI0UEK MO 0Opa30BaHUIO M PACKPHITHIO
TPEIIMH, XECTKOCTH M MPOYHOCTH HCIIOJIb3YETCS TOT € METOJl pacdyera C y4eToM
nedpopmaluii monepeyHoro KOHTypa, 4To U i yIPyToil CUCTEMBI.

9.2.5 B paboTe HOpMaJIbHBIX CEYCHUIN 000JIOYKH WU CKIIAIKU C HEHAIIPSATAeMOM
apMaTypoil, 3aKOHCTPYUPOBAHHBIX COTJIACHO PEKOMEHAINSAM HACTOSIIETO pa3fena, C
YBEIMUEHUEM HArpy3Ku OT HYJIS 10 IPEEeIbHBIX 3HAYEHUI MOXKHO Pa3INiUuTh
crnenyromye 4eToipe ctaanu (puc. 9.7):
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Pucynok 9.7 - CTaIUM HANIPSIZKEHHOT'0 COCTOSIHUSI MONEPEeYHbIX CeYeHUH 000109KH
(ckyIaaKm)

cmaodua I ©MeeT MeCcTO NpU MajblX Harpy3kax, KOTJa HAalpsDKEHUs B pacTSIHYTOH
YacTU CEYEHUS MEHbIE INPOYHOCTH OETOHAa Ha pacTsbkeHHe Rprser. OOonmouka B
YKa3aHHON CTaJMM PAaCCUUTHIBAETCS KaK OObIUHAs yHpyras CUCTeMa C y4eTOM TOro, YTo
apMaTypa yBEJIHYMBAET >KECTKOCTh OOPTOBBIX 3JIEMEHTOB, I 3TOTO PEKOMEHAYETCS
BBOJIUTH B pacueT NPHUBEIECHHbIC CEUCHHUS;

cmaodua la HacTymaeT INpH JOCTH)KEHUHU TNpeAeTbHBIX 3HAYCHUH HamnpsHKeHUH |
YAJTMHEHUN OeToHa pacTsSHyTOM 30HBL. B OeroHe 00pa3yroTcs TpelIUHBI, U B MecTax
TpeLIH OETOH BBIKIItOYaeTcsl U3 paboThl. B 3To0if cTaann paboTel onpeaensoTes yCuius,
KOTOPbIE COOTBETCTBYIOT MOSIBICHUIO TPEIMH B PACTSAHYTOH 30HE CEUCHHUS;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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cmaous Il (ocHOBHas pabouasi CTausl) HACTyMaeT MOCye MOsBICHUS TpeuH. B aToi
CTaJNM OMPENEIAETCS PACKPBITHE TPEIIUH B PACTIHYTOU 30HE U MPOBEPSIETCS KECTKOCTh
KOHCTPYKIIUY;

cmadua Ila HacTymaeT, KOrja HalpsDKEHHs B apMmarype OOpTOBBIX 3JIEMEHTOB
JIOCTHraloT Ipenena Tekydectd. [laHHas cragus paOOThl CEUEHUsS] HCIOIBb3YETCs NpHU
OLIEHKE IPEJEIbHOIO COCTOSIHMSI KOHCTPYKLUHU IO NMPOYHOCTH. [Ipum mpoexTupoBaHUM
KOHCTPYKLIMM HAampsDKeHUsT B apMaType OOpTOBBIX DJEMEHTOB B O3TOW CTaluu
NPUHUMAIOTCS PaBHBIMH K.

9.2.6 B npo70abHBIX CEUEHHUSIX 000I0UYKHU UM CKIIAJIKU JEHCTBYIOT N3rubaromnme
MOMEHTHI 1 HeOOJIbIIHE 110 BETMYNHE HOpMaJIbHbIE CHIIbL. CHIDKEHUE KECTKOCTH
MIPOJIOJIbHBIX CEYEHUN HE3HAYUTEBHO BIMSAET Ha MPOTUObI U HECYILYIO CIIOCOOHOCTb
o6omouku. [ToaToMy 111 yHIpOIIEHHS pacyeTa PeKOMEH IyeTCsl ITOCIIe TOSBICHUS TPEIIUH
paccMaTpuBaTh MPOJOJIbHBIE CEUCHUS KaK U3rudaeMble, ONpeensist KeCTKOCTb,
pacKphITHE TPEIUH U POYHOCTh 1o opmyrnam CIT 52-101.

HpI/I AOCTHUIKCHUU TMPCACIIbHBIX MOMCHTOB B IIPOJOJIBHBIX CCUHCHUAX B 000JI04KEe HIIH
CKJIaaKe O6p3.3yIOTC$[ INTAaCTUYCCKUC HMIAPpHUPBI, BEJIMYMHA MOMCHTA B KOTOPBIX C pOCTOM
Harpy3ku oOCTacTCA IMOCTOSTHHOM. O6p3.30BaHI/Ie TPEX TMPOAOJIBHBIX INIACTUYICCKUX
IIapHUpPOB MNPUBOAUT K 3HAYUTCIBHOMY YBCIWMYCHHIO ,Z[C(I)OpMaI_II/Iﬁ U PacCKpPLITUIO
TPCIIHH. HOBTOMy 9Ta CTaJuss HUCIOJIB3YCTCA IIPU OLCHKE IPCACIBHOIO COCTOSIHHUA
KOHCTPYKOHUU IO MPOYHOCTH, KOTrOa HpH‘lHHOfI paspymicHus ABJIIACTCA HEAOCTATOYHAA
MMPOYHOCTH IIUTHI.

9.2.7 Cratuuyeckuii pacyeT KOHCTPYKLHMHM IIOCJe BBIOOpa €€ TIeOMEeTPUYECKUX
pa3MepoB PEKOMEHIYETCsI BBINOJHATH B COOTBECTBUM C METOJAMM, U3JI0KEHHBIMU B
PyxoBoactse (npuinoxenue b):

OTIpENIeNIAI0T TPOJIOJIBHYI0 apMaTypy OOpTOBBIX 3JeMEeHTOB Mo ¢opmyne 9.1 u
PAcCUMTHIBAIOT KOHCTPYKIMIO B YIPYrol CTaguM C Y4YETOM apMaTypbl OOpPTOBBIX
AJIEMEHTOB;

0 TMOJIy4E€HHBIM U3 pacueTa MOMEHTaM C Y4eTOM peKoMeHJalui 1. 9.2.9 nonbuparot
MIOTIEPEYHYIO apMaTypy IUIUTHI;

Ha OCHOBE pacyeTa Ha MpeAbIIyIIeM dTale HaXOIAT MOJIOKEHUE PaBHOJEHCTBYIOIIEH
YCWJIMM B CKaTOW 30HE CEUEHHUs, PACCTOSHUS OT HEE /10 LIEHTPa TSHKECTH PacTSHYTOrO
0eToHa zpM apMaTyphl Zgd BEIMYMHY MOMEHTA BHEIIHUX CHI Mcre, COOTBETCTBYIOIIETO
nosieieHuto TpermmH (mm. 9.2.10 u 9.2.11), U pacCYUTHIBAIOT KOHCTPYKIHIO C YYETOM
TPEIINH;

U3 pacdyera HaxoIAT OSIHIOPY MPOJNOJIBHBIX YCWIMH B IIONEPEYHOM CEUYEHUU
KOHCTPYKLIMH, a 110 HEl - PaBHOJEHCTBYIOIIYIO YCUIIMM B CKAaTOW 30HE, BEJIMYMHY IIJIeda
BHYTPEHHEH Mapbl CUJI Z © MOMEHT BHYTPEHHUX CUIT Mys;
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pPacCUMTBHIBAIOT KOHCTPYKLHUIO C Yy4eToM TpeuuH. [lo Moiay4eHHBIM pacyeTHBIM
JaHHBIM HaXOJAT IepeMEelIeHUsT KOHCTPYKUMH, a 1o ¢opmyne (9.2) onpenenstor
pacKphITHE TPEIMH B OOPTOBBIX 3JIEMEHTAX;

B COOTBETCTBUM C yKazaHUsAMHU nml. 9.2.15, 9.2.16 npou3BOAsT pacueT yIJIOBBIX 30H U
nuadparm 0007I0YEK.

9.2.8 IInomanp OCHOBHOM NMPOJOJIBHON PacTAHYTON apMaTyphl As, yCTaHABINBAEMOM
B OOPTOBBIX IEMEHTAX, MOKET OBITh OIpejiesieHa 1o Gpopmyie

A= M
R -0,3h ©.1)

rae M - m3rubarmmii MOMEHT OT BHENIHHUX HArpy30K B PacYeTHOM IIOMEPEYHOM
CeYeHUHU 000JIOUKH UITU CKIIAJIKH;

h(Q - pabouasi BbICOTa CEUCHUS OOOJIOYKH WJIM CKJIAJKW, PaBHAs IMOJHOW BBICOTE 3a
BBIYETOM PACCTOSHUS OT HW)KHEH TpaHW OOpPTOBOTO AJIEMEHTA /10 PaBHOACHCTBYIOIICH
YCUJIUI B paCTSHYTON apmaType.

9.2.9 Tlomepeunyo apMarypy IUTMTHI U apMaTypy IMONEPEUHBIX pedep Ha ydacTKax,
MIPUMBIKAIOIIHUX K OOPTOBBIM 3JIeMEHTaM, ornpeaessitoT cornacHo CII 52-101 mo ycwmusm
U3 pacyera O0OJOYEK M CKIAJOK KaK yNpPyTrux cucTeM. B cpenHell wyactu ceueHus
3HAYEHUS TMOIYYEHHBIX M3 TaKOTO pacuera OTPHULATEIbHBIX MOMEHTOB YBEJINYMBAIOTCS
Ha 25-30 %.

9.2.10 Uzrubaromuit MoMmeHT Mcrc ipu oOpa3oBanuu TpemniuH (ctaaus la Ha puc. 9.7)
ompenensoT 0e3 ydera HEynpyrux jaegopManuii pacTsSHYTOro O€ToHa Kak Jis
CIUIOIIHOrO ynpyroro Tena mo nm. 7.28, 7.29 CII 52-101 wunm ¢ y4eToM HEyIpyTrux
nepopmanuii pacTIHYTOro O€TOHA ¢ yUYETOM CIeAYIOUINX MOJ0KEHUH:

cedeHus nocie Ae(GopMUpoOBaHUS OCTAIOTCS TIOCKUMU;

AMIOPY HANPSDKCHUH B CKATOM 30HE O€TOHA MPUHUMAIOT TPEYTOIBHON (POPMBI KaK IS
ympyroro Tena (puc. 9.8);

AMIOPY HANPSHKCHHUH B PacTIHYTOW 30HE 0€TOHA MPUHUMAIOT TPANeIUeBUIHON (HOPMBI
C HANpPSDKEHUSIMHU, HE MPEBBIIAIONIMMH PACUETHBIX 3HAYEHWH COMpPOTUBIICHHUS OeToHa
pacTsKEHUIO Ryt ser;

OTHOCHUTEJIbHYIO JehOpMaIii0 KpaiHEeTO PaCTSIHYTOTO BOJIOKHA OETOHA MPUHHMAIOT
paBHOW ee MpeaenbHOMY 3HAYCHHUIO £hf2 TPH KPATKOBPEMEHHOM JEHCTBUHM HArpy3KH;
P IBYX3HAYHOU d1tope AedopManuii B ceueHnn dementa ehr2 = 0,00015;
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HamnpsDKeHUsT B apMaType MpPUHUMAIOT B 3aBUCUMOCTH OT OTHOCHUTENIBHBIX
nedopmarnuii Kak JUist ynpyroro Tena.

B mnpenBaputenbHO HANpsSKEHHBIX KOHCTPYKIUSX MOMEHT OOpa3oBaHUsS TPEIIUH
HaxomsaT B coorBeTcTBHUH ¢ 1. 4.2.2 CII 52-102.

f-ﬁ o ﬂb

[ 5
£ r 1:i.lj

M " =)

I - YPOBEHB LIEHTPA TSKECTH IIPUBEICHHOIO MTONIEPEYHOIO CEYEHUS

Pucynox 9.8- Cxema Hal'lpH)KCHHO-}qu)OpMI/IPOBaHHOI‘O COCTOSIHHSI CeUeHHsI 000J10UKH
IpH NMMPOBEPKE oﬁpa30Ba}mﬂ TPCIIHUH IIPHA JeHCTBUN I/I3I‘H63]0Hlel"0 MOMCHTA U
HOpMaJIbHOﬁ CHJIBI

9.2.11 Pacuer KeCTKOCTH KOHCTPYKIUN HUIUHIPUUECKUX OOO0JIOYEK BBIMOIHSIOT B
cooTBeTCTBUM C PykoBoxacTtBoMm (mpunoxenue b). B ocHoBe pacuera nexuT pacuer
JUIMHHBIX LWIMHIPUYECKUX OOO0JIOUEK M MPU3MATUYECKUX CKIAJOK C Y4YETOM
nedopmarmii koHTypa o merony B.3. BmacoBa. B pacdere ydmThIBaeTCsS TOSIBIICHUE
MIOTIEPEYHBIX TPEIIMH B OOPTOBBIX AJIEMEHTAaX M OOOJOYKE W MPOAONBHBIX TPEUIMH B
000JI0YKE MITH TPEIUH B MOTIEPEYHBIX He(ax.

9.2.12 HlupuHy pacKpbITUSI HOPMAIBHBIX TPEIIUH OMPEEIISIOT 10 hopMyIIe

A = PP, %"n
L (9.2)

IJie Oy - HaNpsDKEHHE B MPOJIOJIbHOM pacTSIHyTOW apMaType B HOPMaJIbHOM CEYEHUH C
TPELIMHON OT COOTBETCTBYIOIIEH BHENTHENW HArPy3KH;

[s - 6a30Boe (0€3 ydera BIHMSHUS BHJAA TTOBEPXHOCTH apMaTypbl) PACCTOSHHE MEXKTY
CMEKHBIMU HOPMaJIbHBIMH TPEUIHHAMHU;

Vs - K03 (PULIMEHT, YUYUTHIBAIOIIUN HEPaBHOMEPHOE paclpeziesieHue OTHOCUTENbHBIX
nedopmaruii pacTSHYTON apMaTyphbl MEXKTy TPEUTHHAMU;
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@1 - KO3(p(UIMEHT, YUYUTHIBAIOIIMNA MPOAOIDKUTEIBHOCTh JEHCTBHUS HArpy3Ky,
npUHUMaeMbli paBHbIM: 1,0 - IpU HEMPOIOKUTENBHOM JecTBUM Harpy3ku; 1,4 - nmpu
IIPOJOJKUTEILHOM JEHCTBUM HArPY3KH;

@2 - KO3POUIMEHT, YYUTHIBAIOIINNA TPO(PUIL TPOAOIBHON apMaTyphbl, IPUHUMAEMBbII
paBHbIM: 0,5 - U1 apMaTypbl iepruogryeckoro npoduis; 0,8 - U1t r1aaKonl apMaTyphl;

@3 - K03 PULIMEHT, YUIUTHIBAIOIIUI XapaKTep HArpyKeHHs, NPUHUMAEMbIH PaBHbBIM:
1,0 - mg >MeMEeHTOB M3rMOAaeMbIX W BHELIEHTPEHHO CKaThlX; 1,2 - JUIS pacTAHYTHIX
3JIEMEHTOB.

3HaueHus Gy, [si Yg Haxoadat 1o m. 7.2 CIT 52-101 u n. 4.2 CIT 52-102.

9.2.13 B momepeyHOM CE€YEHHU OOOJIOUKHM MM CKJIAJKM MOMEHT BHYTPEHHUX CHII
MyrotipenenseTcss Kak NPOU3BEIEHUE YCHUIMM B OCHOBHOM DACTAHYTOH apmaType
OOpPTOBBIX AJIEMEHTOB, COOTBETCTBYIOIIUX JTIOCTUKECHHUIO €10 PACUETHBIX CONPOTUBIICHUH,
Ha PacCTOSIHHE 10 PaBHOJICHCTBYIONICH YCUIINI B CkaTol 30HE ceueHwus (puc. 9.7, craaus
ITa) mo popmyie

My = ARz 9.3)

Ecnu npu 3TOM B KaKOM-1100 MTPOAOIBHOM CEYEHUHU 000I0UKH N3TMOA0IIMIA MOMEHT
COOTBETCTBYET MpeeIbHOMY, TO B HEM o0pazyeTrcs ractuueckuil mapuup. C pocrom
Harpy3kl MOMEHT B CEYEHUHU COXpaHsET NOCTOSHHYIO BEJIMUUHY, PaBHYIO MIPEJIECIIbHOMY
MoMeHTYy. Ecim xe B mumute o6pasyercst Tpu NPOJOIbHBIX IUIACTHUECKUX HIapHUpaA MPH
Harpyskax MEHbIIIEe pacueTHBIX, TO MOINepedHas apMaTypa J0JKHA ObITh YCHIICHA.

9.2.14 Ecnu MOMEHT BHYTpeHHHX cuil Myj/0onee yem Ha 5 % OTIAMYaETCs OT MOMEHTA
BHEUIHUX CHUJ M, BO3HHUKAIOMIETO OT PAcUeTHBIX HArpy30K, TO KOJIWYECTBO OCHOBHOM
PacTSIHYTOU apMaTyphl JOKHO OBITH CKOPPEKTHPOBAHO U TIPOU3BE/ICH TMIepepacuer.

KonngectBo momnepeyHoit apMaTypsl, NPUHATON MO pe3ysbTaTaM MpeABAPUTEIHLHOIO
pacueTa, KOPPEKTHUPYeTCs C YYETOM pacCUeTHBIX YCWIMHA NpH HAJIMYUM TPELUUH B
MOTIEPEYHBIX U MPOJOJIBHBIX CEUEHUSIX 00OIOUKH.

9.2.15 Ycunusa B yriaoBbIX 30HaX 00OJIOUEK M CKJIAJOK PACCUMTBHIBAIOTCA KakK s
YIOPYTUX CUCTEM.

Bo n3bexxanne Xpymnkoro paspymeHus 000JI0UeK M CKIaJOK B YIJlaX OT CKaJIbIBaHHUS
BEJINYMHA CKaJIBIBAIOIUX HANpPsDKEHUH HE J0JDKHA NpeBbImath 2,5Rp:. Ha yuactkax, roe
HAINpsDKEHMsT CKAbIBaHUS OOJbIE YKa3aHHON BEIMYMHBI, HEOOXOIUMO OCYLIECTBIISTH
MECTHOE YTOJIIEHHE IUIUTHL. [Ipm 3TOM NPOM3BOMUTH IepepacdyeT KOHCTPYKIMU He
TpeOyeTcs.
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9.2.16 umadparMbl pacCUYUTHIBAIOTCS KaK IJIOCKHE CTEP)KHEBbIE WIH OallouHbIC
KOHCTpyKUMU. Harpy3koil Ha HUX SIBJISIOTCS COOCTBEHHBIM BEC W OMOPHOE JABJICHHE,
nepegaBaeMoe B Buje caBuraromux cuia S (puc. 9.9). OTH  cuibl  SABISIOTCS
KacaTelbHBIMU K CPEIUHHOW MOBEPXHOCTH OOOJIOYKH WM CKJIAIKHU, OOpAaTHBIMU II0
HAMPABIICHUIO U PAaBHBIMU 110 BEJIMYMHE CABUTAIONIUM YCHUIHSIM B 000JI0UKE HA KOHTYPE.

BennuuHa caBurarommx cui ompeAensercs U3 pacdyera 00O0J0YEeK M CKIAJOK Kak
YIOPYTHUX CUCTEM.

IIpu pacuere paumapparM ciaenyeT Y4YUTHIBATh OSKCLUEHTPUUYHOE MPUIIOKEHUE
CIABMTAOIIMX CUJI 110 OTHOILIEHHUIO K OCH 3JIEMEHTOB KOHCTPYKLIUH.

Pucynox 9.9 - CxeMa nepenadu ycujaui ¢ 000104Kku Ha quadgparmy
KoHcTpyupoBanue JJMHHBIX HUIMHAPUYECKUX U CKJIATYATHIX 000J104€K

Buvibop cxemul u ouepmanuti snemenmos yuruHOpuUYecKux 000a04Yex

9.2.17 BsicoTy 000M0YKM A, BKJIIOYas BBICOTY Ce€4YeHHS OOpTOBOM Oaikw,
peKoMeHIyeTcsl Ha3HauaTh paBHOU (1/6-1/8)/1, a crpeny noawsema f pasHoii (1/6-1/8)12.

[IpononpHbie Kpass OOOJIOYKM B TMPOJIETE MOTYT OCTaBaThCs CBOOOJHBIMU HIIH
ONUpPaThC Ha KOJOHHBI MJIM CTEHBI.

[TonepeuHoe ceueHne 000I0UEK MOKET OBITH OYEPUCHO IO Ayre Kpyra, SJUIUIICA WIH
1o Jpyroil KpuBOW. PexoMmeHayeTcs NMpUHUMATh KPYroBoe OYepTaHHWE Kak HaumOolee
MIPOCTOE B IMIPOU3BOJICTBE PadOT.

CxeMbI cedueHHit 000JI04eK U CKIaJ0K MpUBEACHBI Ha puc. 9.1-9.3.

9.2.18 CoopHbie U COOPHO-MOHOJIUTHBIC IMJIMHIPUUECKUE 000JIOUYKHA OOBIYHO
BBITTOJIHSAOT peOpUCTHIMU. MOHOTUTHBIE 000JIOUKH PEAIOYTUTENLHO JAeNaTh INIAAKUMH,
TaK KaK YCTPOUCTBO pedep YCIOKHSAET MPOU3BOACTBO padoT. PeOprcThie MOHOJIUTHBIE
o6omnouku (puc. 9.10) pekoMeHayeTCS TPUMEHSTh JIUIIb B T€X CIy4asx, KOraa
BCJIEJICTBHE HAJIMYHS COCPEIOTOUCHHBIX HATPY30K, OCOOEHHOCTEW ouepTaHust 000JI0UKH,
YCIIOBHIA €€ ONHpaHHsi, OOIBIINX MPOJICTOB WK APYTHX MPUYHH TOMEPEYHbIE
M3ru0arone MOMEHTHI HACTOJIBKO BEJIMKH, YTO TPEOYIOT IS TTIaIKOH 000I0UKH
CJIMIIKOM OOJIBIION TOJIIIMHBI U YCTPOHCTBAa OYEHh MACCHBHBIX OOPTOBBIX FJIEMEHTOB.
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PeGpa B MOHOMTHO# 0007I04KEe MOTYT MOTPEOOBATHCS TAKKe I 00ECIIEUCHHS ee
YCTOMYUBOCTH.

1

Pucynox 9.10 - PeOpucrasi 060,1049Ka

9.2.19 boproBble 37I€MEHTBHI, B KOTOPBIX pPa3MEIIAETCS OCHOBHAs pPacTAHyTas
apMaTypa, CYIIECTBEHHO CHMXAIOT BEIMYHMHY HANPSDKEHUH PACTSHKEHUS, YMEHbLIAIOT
BEPTUKAJbHBIE W TOPU3OHTAJbHBIC IEpPEMEIIeHUs] KpaeB 000104ku. BpiOop Ttuma
OOpTOBBIX AJIEMEHTOB 3aBHCUT B OCHOBHOM OT YCIIOBHM ONHUpPaHUS KPaeB OOOJIOUKH.
BoproBbie 3neMeHTHI JUIsI 0007104YeK CO CBOOOTHO BHCAIIMMHU KpasiMH PEKOMEHYETCs
MPUHUMATh B BUJE OANOK, PACIOJIOKEHHBIX HUXKE Kpas obomouku (puc. 9.11, a). Jns
COOpPHBIX KOHCTPYKIMH OaJKu B LIEISIX CHUKEHHUS UX MAacChl MOTYT OBITh JBYTaBPOBOTO
CeUueHHs.

[Ipn HEOOXOAMMOCTH OOpPTOBBIE SJIEMEHTHI MOTYT paclojaraThCs BHIMIE Kpas
o6onouku (puc. 9.11, 6). OHU BBIMONHSIOTCS MPSMOYTOJIBLHOTO CEYCHUS (BO3MOXKHO, C
npuiuBaMu) win L-o0pa3Horo ceuenus (puc. 9.11, B). Ecnu kpast 000104KH (CKIIATKN)
NOJANepTh, TO OOPTOBOM  3JEMEHT IeecOO0pa3sHO MPOEKTHPOBATH B BHJE
TOPU30HTAIBHOM IINTHI (puc. 9.11, 1).

Pa3smepbl  ceueHuit  OOPTOBBIX  3JIEMEHTOB  ONPENENSIIOTCS  PACUYETHBIMH U
KOHCTPYKTUBHBIMH COOOpakeHusiMH. [IpuMepHbIe pa3Mepbl CEUYEeHUI ITUX DJIEMEHTOB B
JIONISIX OT TIOJTHOW BBICOTHI CeueHUsi 000JI0uKkH mpuBeneHsl Ha puc. 9.11. IpumepHyro
BBICOTY CE€UeHHUSI OOPTOBBIX AJIIEMEHTOB B JIOJISIX TposieTa /] peKOMEHAyeTCsl IPUHUMATh

pasnoit 1/20-1/30.

[IpomexxyTouHble  OOPTOBBIE  3JEMEHTHI, COCAMHSIONIME  OTACNbHBIC  BOJHBI
MHOT'OBOJIHOBBIX 000JIOUYEK, MPOEKTUPYIOTCSI OOBIYHO aHAJOTHYHO KpaHUM OOpPTOBBIM
3JIEMEHTaM 110 OJJHOMY U3 THIIOB, M300pakeHHBIX Ha puc. 9.11.
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Pucynox 9.11 - BOpTOBBIE 3J1IEMEHThI

9.2.20 Cpennue u TopueBble AuadparMbel yCTpauBarOTCs OOBIYHO B BHJIE apOK C
3aTsoKKoH (puc. 9.12). D1o pemieHre Hanboiee SKOHOMUYHO 10 PacXoly MaTepHaJIOB.

IIpu HeGombmIOM TpoOJIeTe BOJHBI OOONOYKM M HEOONBLION cTpene MoabeMa
nuadparMel MOTYT

MMPOCKTUPOBATLCA B BUAC 0asok HepeMeHHOﬁ BBICOTHEI. I[J'Iﬂ o0JIeruyeHust ,[[I/Ia(bpaFMBI n
IpoIryCcKa I(OMMyHI/IKaI_[I/Iﬁ B CTCHKE 0aJloK YCTpauBarOTCA OTBEPCTHUH.

Bo3MoXxHBI U APYTrue, peiKe HUCIOJIb3YyCMbIC III/Ia(I)pal" MBI B BHJAC KpHBOHHHCﬁHOFO
6pyca IIpu OIMMMpaHUH HAa CTCHY; B BUJAC paM C KpHBOJ’IHHCﬁHHM pureiieM, €Cjin pacrop
BOCHIPUHUMACTCA KapKaCOM IIPUCTPOCK; B BUJC (bCpM IIpU 3HAYUTCIBHBIX MPOJICTAX
BOJIHBI 000JIOUKH U T. 1.

Juadparmbl 0OBIYHO MIPOSKTUPYIOTCA BEPTUKAIBHBIMH, OJHAKO, IPH HEOOXOAUMOCTH,
OHHU MOT'YT OBITh HAKJIOHHBIMH U KPUBOJIMHEHHBIMHU.

Pucynox 9.12 - lnapparMbl DUJIHHAPHYECKHX 000/1049eK

9.2.21 ®onapHble HpoOEMBbl U JPYrHe OTBEPCTHUS PEKOMEHAYETCS pacloJiaraTb
BEpXHEH dYacTh OO0OJOYKM B TPOJOJILHOM HampaBieHuu. Pasmep oTBepcTuid
MOTIEPEYHOM HANpaBICHUU pPEKOMEHIyeTcss Ha3zHadaTh He Oomee (1/4-1/3)12,
MIPOJIOJILHOM HANpPaBJICHUU pa3Mepbl OTBEPCTH He orpaHuumBaioTcs. OTBepcTus
000JI0YKaX OKaMMIISIOTCS pAMKaMH U YCHIIMBAIOTCS yepes 2-3 M pacnopkami (puc. 9.13).

B
B
B
B

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 87
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

. i
D
B

Pucynoxk 9.13 - Cxema 000J104KH ¢ POHAPHBIM MPOEMOM
Buvioop cxemobl u ouepmanuii 3nemenmos CK1ad4amuplx 000,104€K

9.2.22 lonepeuyHoe ceyeHrEe MOHOIMUTHBIX CKJIA4aThIX MOKPHITUHA MPOEKTUPYETCS IO
OJIHOMY W3 THIIOB, MOKa3aHHbIX Ha puc. 9.2. IllupuHy TrpaHeil MOHOJUTHOW CKJIAJKU
pEeKOMeHyeTCsl MpUHUMaTh He Oozee 3-3,5 M, McXO0ns M3 YCJIOBUSA, YTOOBI TOJIIMHA
IUIUTHI Nostydanack He Oosiee 100 mm. I1luprna BepxHell rpaHu B CKiIajKaxX Ha3HA4aeTcs
pasHoii (0,25-0,4)12. LlenecooOpa3Ho, 4TOOBI BCE TpaHy OB OJUHAKOBBIMHU IO IIUPUHE.

IIpy ykaszaHHOM HpeAesbHOM IIMPUHE IpaHEH CKIIAJKHU UIMHA BOJIHBI MOHOJIMTHOW
CKJIQJIKK MOXET Aocturath He 6osee 10-12 M. COOpHBIC CKITAIKH PEKOMEHIYETCS JCNaTh
pedpucteiMu. Ilpu Benmunue /2 > 10-12 M pexkoMeHayeTcs MPUMEHSTHh CKJIaJ4aThble C
YHUCJIOM TpaHel OoJjbIle, YeM yKa3aHO Ha puc. 9.2, Uiau B KpailHEM clydae yCUJIMBATH
TpaHH CKJIQJAKH TONepedYHbiMH peOpamu. BbicoTy ckiamgateix oOomoyek 6e3
MIpeBapUTEIILHOTO HANPSDKEHUSI peKOMeHayeTcst Ha3Hadatb He Menee 1/10 /1 boprosbie
AJIEMEHTHI B HUX MPOCKTUPYIOTCS TAKUMH K€, KaK ¥ B HWIMHIPUIECKUX 000JI0UKaX (CM.

puc. 9.11).

IIpeosapumenvHoe onpedenenue ceuenuti 21eMeHmo8 000104eK

9.2.23 Jlns pacyera 000JIOYEK HEOOXOIUMO TPEIBAPUTEIHLHO 3aJIaThCS pa3zMepamu
CEUEHUH UX 3JIEMEHTOB C Y4eTOM pexkomeHjanui nm. 9.2.17, 9.2.19 u 9.2.22 nacrodiero
CII. 15t MOHOTUTHBIX 000JIOYEK TOJIIMHA TUTMTHI MOXKET Ha3Ha4daTbes paBHo# (1/200-1/
300)/2, vHo He MeHee S50 mm. TonmmHa TWIMT COOPHBIX U COOPHO-MOHOJIUTHBIX 000JI0YEK
npuHUMaeTcs He MmeHee 30 MM.

Bo wuszbexxaHue MeCTHOM MOTEpU YCTOMYMBOCTH OOOJOYKHM MEXITY MONEPEYHBIMU
pedpamu pacCTOSIHUE MEX/1y HUIMH HE PEKOMEHIyeTCs Ha3HayaTh OOJIbLIE, YEM
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?ﬂ\,l'f?. A , TJIe R - paanyc KpUBHU3HBI 000JIOYKH.

[Tpu Hanmuuuy GOJIBIIMX CKAJBIBAIONINX HANPSDKEHUI Ha OMopax peKOMEHIyeTcsl, He
yTOIIasi Bceid 000JI0UYKU MITH CKIIAJIKH, JeJaTh MECTHBIEC YTOJIICHHUS Y OTIOp, KOTOPHIE
IIPYU ONIPEJEIICHUH YCUIIUN HE YUYUTHIBAIOTCS.

Hexomopuie ocobennocmu koncmpyuposanus

9.2.24 TlpononpHyt0 pabouyo apMaTypy PeKOMEHIYeTCsl pacrnojiaraTb B OCHOBHOM B
HIDKHEH yacTh OOpTOBBIX 53JeMeHTOB. Ilpu sToM obecmeunBaercss UIsl 3aJaHHOTO
ceueHHst 00OJIOYKU WIIM CKJIQJAKH HauOoJbllee 3HaYCHHE IIJIeua BHYTPEHHEN Maphbl CUII Z.
YacTh apMaTypbl pacrnojiaraercs Mo BBICOTE CEYCHHMS OOPTOBBIX JIEMEHTOB HIU B HX
BepxHei 30He. [Ipu GOpPTOBBIX 3NEMEHTaX, pacrojiaraeMbIX BbIIIE Kpas 000JI0UKH (pHUC.
9.11, 0, B), 4acTh apMaTypbl MOXET pPa3MeUIaTbCs B IUIMTE OOOJIOUKM HIIM CKJIAJKH.
Kpome ocHOBHOH apMaTypsl B OOpPTOBBIX 3JIEMEHTAX YCTaHABIUBACTCA IONEpeYHass U
MOHTAaKHasl apMarypa.

9.2.25 Ilo nnuHe mpojeTa Kak B OJHONPOJIETHBIX, TaK U B MHOIOINPOJIETHBIX
obonouykax He MeHee 30 % cedyeHHs pPACTAHYTOW apMarypbl JOBOAUTCS JIO OMOP.
CeueHnue apmarypbl O JUIMHE TPOJIETa IeJIecO00pa3HO yMEHBIIATh HE OOPHIBOM
CTep)KHEH, a MPHUBApKOH CTEp)KHEH MEHBLIEr0 IUaMeTpa K CTEPXKHSAM OOJbIIEro
auameTrpa. MecTta yMEHBIIEHHS CEUEHHMsS apMaTypbl Ha3HA4arOTCsl B COOTBETCTBUU C
SMIOPOM M3MEHEHHsI HANpsHKEHWH BJOJb MPOJeTa, NMPH 3TOM CTEPKHU OOJBIIETO
IMaMeTpa JOJDKHBI ObITh 3aBeieHbl Ha JUIMHY He MeHee 20d 3a cedeHue, T1e
TEOPETUYECKH BO3MOYKHO YMEHBILIEHNE AUAMETPA.

9.2.26 B Hepa3pe3HbIX MHOTOIIPOJIETHBIX 000JI0UKaX KPOME OCHOBHOM pacTSIHYTOH
apMaTypbl B IIPOJIETE CTABUTCS apMaTypa B BEPXHEW 4aCcTH 000JIOUKH 11 BOCIIPUATHUS
pacTAruBarOIMX HAMPsHKEHUH HaJ onopamH (auadparmMaMu), KOTopast pacroyiaraercs B
CPEIHEH MOJIOBUHE PACTAHYTOM YaCTH JYyTH.

He menee 50 % pacTsHyTOW apMmaTypbl Haj ONOPOH JOIKHO OBITH HMPOIJICHO Ha
amuHy 1,20 B KaXKayio cTopoHy OT auadparmsl (b() - pacCTOSHUE OT OTMOPHI A0 CEUCHUS
C HyJIEBBIMU MOMEHTAMH).

9.2.27 IlpononpHas apMaTypa B CKaTOW 30HE OOOJIOYKH, a TaKKe HAa y4acTKax, TIe
TJIaBHBIC PACTATHBAIOIINE HATPSDKEHUS MEHbBINE Rpy, YCTAaHABIMBACTCS KOHCTPYKTUBHO
gepe3 15-25 cm, miomaneto He meHee 0,2 % ceuenus 6erona. Bmecte ¢ momepedyHoi
apMaTypoi, pacCYMTHIBAEMOI Ha BOCTIPUSTHE TIOMIEPEYHBIX HU3TUOAIOIIINX MOMEHTOB, OHA
o0pa3yer CeTKy.

Ceuenne apmarypbl, HeoOXoaumoe s paboOThl Ha TMOMEPEYHBIE MOMEHTHI,
ompeaessieTcss Kak s uT. [lo qyiMHe BOJIHBI apMarypa CETKH, BOCHPHUHUMAIOLIAs
MOTIEPEYHBIE MOMEHTHI, YCTAaHABIMBACTCS COOTBETCTBEHHO JITIOPE MOMEHTOB - OJIMKE K
pacTsHyTO# 30He. B MecTax MpHMBIKaHUS TUIMTHI K OOPTOBBIM 3JIEMEHTaM (a Takke K
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nuadparMaM) yCTaHABIMBAIOTCS JIBOMHBIC CETKH U3 apMaTypbl AMAMETPOM 5-8 MM U
marom He ooiee 20 cMm.

B peOpucteix 000J04YKax TMOMEpPEeYHblE MOMEHTBHI BOCIPHUHHMMAIOTCS OCHOBHOM
apmaTypoil pebep. Pebpa apmupyroT O0OBIYHO JBOWHOW apMaTypoH, CBS3aHHOM
[IONIEPEYHBIMU CTEpKHAMU. IIpu 3TOM IuMTa apMUPYETCs KOHCTPYKTUBHO OJMHOYHOM
CETKOM.

9.2.28 Ha ywactkax, r1a€ Oprt > Rps, CEUEHUE apMmarypbl ONpPEAEIAETCS
PaCTITUBAIOIIMMU HAMPSHKCHUSIMH, JEUCTBYIOMIMMH TOJ yriom 45° k o0pasyromiei.
Benuunna >THX HanpspKeHU# ornpeaenseTcs mo popmyiie

a
ﬁ'ﬁ“ = —;_ + Tj_j.l:ll

(9.4)

II€ Oxd Txy - COOTBETCTBEHHO HOPMAlbHBIE M CIBMIAIOIIME HANPKECHUS,
JEMCTBYIOIME B paCCMaTPUBAEMOM TOYKE.

B Tex Mecrax, rae MMeEOLIAsCs CETKa U3 IONEPEYHBIX U MPOAOJIBHBIX CTEp)KHEN
HEJIOCTaTOYHAa JJIsi  BOCIPHATHS TJIAaBHBIX PACTATMBAIOIIUX  YCHIIMH, CTaBUTCS
JIONIOJIHUTENIbHAs Kocas apMarypa moj yriom 45° k oOpasyiomed WM ke ceTka
YCHJIMBAETCS TONIOJHUTEIBHBIMU CTEPIKHAMHU.

CeyeHrie apMaTypbl HA €AUHUILY JJTHHBI JOJKHO YIOBICTBOPATH YCIOBHIO
Tyl 100 = 0.5, + LIR + [, R, .., 9.5)

rae fy, fx, finc - COOTBETCTBEHHO CE€UEHMUs NPOIOIbHOM, HONEPEYHON U KOCOM
apMatypsbl IUIUTHL;

Rs inc - pacueTHOE CONIPOTUBIIEHUE KOCOM apMaTyphl IUIUTHI.

BBoaumsble B pacdeT cedeHus NPOJOIbHOM U ITONEPEYHON apMaTyphl HE TOJKHBI
pazmu4atkcs 6oee yem Ha 20 %.

Kocas u mnomepeunass apMarypbl, BOCIPUHUMAIOIIME TJIABHBIE PACTITHBAIOIINE
YCHJIMS, 3a/IeTIBIBAIOTCSI B OOPTOBOM 3yIeMEHT. BhIlie HeHTpalbHOW OCH JOMOTHUTEIbHAS
Kocasi M TOIepeyHas apMarypbl MPOAJEBAIOTCA HE MeHee yeM Ha 20 nuaMeTpoB 3a
CEeUYeHUE, TJIe TJIaBHbIC PACTATUBAIOIINE HAMIPSDKEHUS MOTYT OBITh BOCIIPUHATHI OCHOBHOM
CETKOM.

9.2.29 B nensfx >KOHOMHUHM apMaTypbl, @ TAKK€ IOBBIIIEHUS TPEIIMHOCTOMKOCTH U
KECTKOCTH KOHCTPYKIIMM apMarypy OOpTOBBIX 3JEMEHTOB O0OJIOYEeK H apMmarypy
3aTsHKEK quadparm 1ernecoodpasHo BRIIOIHATH MPEIBAPUTEIBHO HAIPSHKECHHOM.
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9.2.30 COopHble MUIUHIPUYECKHE 000I0UKH coOUparoTcs 100 U3 OOPTOBBIX OAJIOK
JUTMHOW Ha MPOJIET, KPUBOJIMHEHHBIX pEeOPHUCTHIX MaHeNle AJIMHON Ha MpoJeT BOJHBI U
3aTspkek nuadparm (puc. 9.14, a), 1160 U3 KPUBOJIMHEHHBIX PEOPHUCTBHIX MaHeNel C
MPUMBIKAIOIMMH K HUM 4acTsAMHU OOPTOBBIX OAJIOK JUTMHOM Ha MOJOBUHY MPOJIETa BOJIHbI
u 3arspkek auadparm (puc. 9.14, 6); ckiaguatbie 000JI0YKH COOMPAIOTCS U3 OOPTOBBIX
0aJI0K JUIMHOW Ha MpPOJeT, apoK-TuadparM JUIMHON Ha MPOJIET BOJHBI U MIIOCKUX TIIaJKUX
wii pedpucthix MMt (puc. 9.15). Bepxuum nosicom aumagpparM B 000J0YKaX CITYKUT
ycusieHHoe peOpo kpaiiHuX nanesnei. [lanenu npuHATe pasmepamu 3x6 u 3x12 m.

)

wafun

a - 13 OOPTOBBIX OANOK, KPUBOJIIMHEHHBIX PEOPUCTHIX MTAHENEH 1 3aTsDKeK auadparm; o6 -
U3 KPUBOJIMHEHHBIX PEOPHUCTHIX MaHesel ¢ OOPTOBBIM AIIEMEHTOM U 3aTsDKEK Juadparm

Pucynox 9.14 - CxeMbl YieHeHUs C60pHI)IX AJIMHHBIX HWINHAPHYECCKUX 000J1049eK "
CKRJIAIOK

e

L |
(] |

Pucynok 9.15 - Ckyiagyarbie 000J1049KH U3 O0PTOBBIX 0aJI0K, apok-auadparm u
IUIOCKUX PeOpPUCTHIX WM IVIAAKUX ITUT

9.2.31 Kaxaplii TUN KOHCTPYKIMH HMMEET CBOM MPEUMYIIECTBA M HEIOCTATKH,
CBSI3aHHBIC C W3TOTOBJICHHEM, TPAHCIOPTUPOBAHUEM, MOHTaKOM M OCOOCHHOCTSIMHU
KOHCTPYHUPOBAHHS.

[IpenBaputenbHOe HampsbkeHHE OOpTOBBIX OaloK M 3aTsKeK JuadparM  Mpu
BBITIOJIHEHUM MX OTACIbHO OT o00ojouku wim ckinaaku (puc. 9.14, a u 9.15)
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OCYHICCTBJIACTCA 3apaHCC Ha 3aBOAC, a IIPU YJICHCHHUU IO CXEMC PUC. 914, 0 - Ha MecTe
CTPOUTCIILCTBA.

[Tpu unenenun 06004KH MO cxeme puc. 9.14, 6 mepen ycTaHOBKOM Ha jeca cCOOpHbBIE
AJIEMEHTHI 0OBbETUHSIOT TIOMAPHO B HAMIPABJICHUU BOJIHBI 00OJIOUKH, CBAPUBAs 3aKIIATHBIC
JIeTay KPUBOJIMHEHHBIX peOep U yCTaHABIMBAas BPEMEHHBIC 3aTSHKKH MEKIY OOPTOBBIMU
3JeMEHTaMH.

9.2.32 DneMeHTBl KOHCTPYKLUI NIpU WIEHEHUHU 1o cxeMaM puc. 9.14 a, u 9.15 moryr
MIPOEKTHPOBATHCS U3 Pa3HBIX MaTepHajoB: OOPTOBBIE OaKU U AuadparMel - u3 OETOHOB
BBICOKMX MAapOK C MWCIIOJIb30BAaHUEM IIPEABAPUTEIBHOTO HAMNPSIKEHUS; 3JIEMEHTHI
000JI0YeK MOTYT U3rOTOBIATHCA U3 JIETKUX WJIM SYEUCTHIX OCTOHOB M BBINOJIHATH IMPH
3TOM KpOME HECYUIMX M OTpaKAAoNMX GYHKIHUN (PYHKINIO TETIOU30JIALNY.

9.2.33 KoHCTpYKIMsI CThIKA MEXIY 3JE€MEHTaMH B COOPHBIX 000JIOUKAX M CKJIAaJIKax
BbIOMpaeTCcsl coriacHo pekoMeHaauusM 1. 6.4 Hacrosmero CII B 3aBucuMocTH OT
XapakTepa ¥ BeJIMYUHBI IePeIalOIINXCsl Yepe3 CTHIK YCUITHH.

B cpenHeﬁ yacTh O0O0JIOYEK U CKJIIAIOK B HOPMAJIbHBIX CCUCHUAX HeﬁCTBYIOT
C)KHUMaArromue " HeOoIbIINe CABUTAOIIUC YCUIIHAL. CTbIKH 3ACCh PCIIAOTCA MNYTCM
3aMOHOJIMYMBAHHMS IIIOHOYHBIX IIIBOB OETOHOM C BI/16pI/IpOBaHI/IeM.

9.2.34 B HOpMaJIbHBIX CEUEHUSIX OOPTOBBIX AIEMEHTOB JAECHCTBYIOT 3HAUNUTEIIbHBIE
pactsaruBaromue ycunus. [Ipu ycTpoiicTBe CTBIKOB B 3TUX ceueHusix (puc. 9.14, 6) ux
11eJ1eCO00pa3HO OCYIIECTBIIATh MPEIBAPUTEIBHO HAMIPSXKEHHBIMH, UCTIONb3YS
HaIpsraeMyro apMaTypy B Kaue€CTBE PAaCUETHOIO apMHUpPOBaHUs. ApMaTypa pa3MelacTcst
B CIIEIIMAJIBHO OCTABJICHHBIX B 3JIEMEHTAX KaHaJIaX U 3aKpeIUIAeTCs 0 TopLam
o6omnouku. [Ipu HaTsHKEHUH apMaTypbl 00 KMMAIOTCS KaK CaMU 3JIEMEHTBI, TaK U CTHIKU
Mexy HUMH. J[71s1 ob6ecrieueHust COBMECTHOM paOoThI MpeIBapUTEIbHO HAPSKEHHOM
apMaTypbl ¢ 0ETOHOM KaHaJIbl 3aMOJHAOTCS IEMEHTHBIM TECTOM 101 IaBJICHUEM.

9.2.35 B mpomonbHBIX CEYEHHSIX OOOJI0YEeK M CKIAJOK KpOME CIBUTAIOMINX U
HE3HAYUTENbHBIX  HOPMAaJbHBIX  CHJ  JCHCTBYIOT  W3TMOAIONIME  MOMEHTBI U
COIYyTCTBYIOIIME MM TepepesbIBarolie cuibl. [Ipu yCcTpoHCTBE 31€Ch CTHIKOB MOMHMO
3aloIHeHUsT OETOHOM IIBa MEXIy DJJEeMEHTaMH JOJDKHA oOecrednBaThesl Tepeaada
PaCTITHUBAIOIINX YCUIUN CTHIKOBAaHHEM apMaTyphl peOep COeqUHIEMBIX IeMeHTOB. [1pu
OOJIBINION MIUPUHE IIBA apMaTypa MOKET COSAMHSATHCS CBAPKOU BBHIMTYCKOB, TIPU MaJIOH -
HauboJee 1enecoo0pa3sHo COeTUHEHHE C MOMOIIBI0 HAKIIAJOK Yepe3 3aKiagHble JeTalu
COOPHBIX JIEMEHTOB.

9.2.36 B mectax coequHEHUs1 COOCTBEHHO 000JIOYKHU MU CKIIAAKH ¢ OOPTOBBIMHU
Oankamu 1 auadparmMamMu o cxeme paspesku Ha puc. 9.14, a u 9.15 aeiicTByror
3HAYUTENbHBIEC CABUTAIOIINE CUIIBI M U3TUOAIOIIIE MOMEHTHI (B OTIEIBHO CTOSIINX
KOHCTPYKLHMSX BEJTMUMHA MTOCIEIHUX HE3HAUUTeNbHa). B cOOpHBIX 31eMeHTax co
CTOPOHBI CThIKAa YCTPAaUBAIOTCS CHEUaIbHbIE YTITyOJeHHs U BBIITYCKH apMaTyphbl C TEM,
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4TOOBI TIOCIIE 3aMOHOJIMYMBAHUS 00Pa30BHIBATIHCH IEPECECUCHHBIC apMaTypOi INOHKH,
NPEIATCTBYIOUINE UX cMeleH o (puc. 9.16, a).

9.2.37 ApmaTypy CMEXHBIX 3JEMEHTOB HEOOXOIMMO COCOUHSTh TAKKE B CTHIKAX,
PAacIIoNIOKEHHBIX B YIJIOBBIX 30HaX 000JIOUEK U CKIIAJIOK, I/Ie ACHCTBYIOT 3HAUUTEIbHbIC
110 BEJIMYMHE TJIaBHBIE PACTATHBAIOIIUE YCWINSA. ApMaTypy MOXHO COEAMHATH CBapKOMH
BBIITYCKOB WJIM HaKJIaJIKaMU 4yepe3 3aKiIagHble JeTajH, a TAKKe Yyepe3 CBapHble KapKachl,
yCTaHaBJIMBaeMbI€ B 3apaHee MPeyCMOTPEHHbIE yriTyOeHus B ayieMeHTax (puc. 9.16, 6).

B o6onoukax Ttuna, mpuBeieHHOro Ha puc. 9.14, 0, CTBIKM MEXAy MaHEIIMHU
00>KMMAIOTCSl NPU HATSDKEHUM apMaTypbl OOPTOBBIX OajlOK, MO3TOMY 3J€Ch apMaTypa
CMEKHBIX IEMEHTOB MOXET HE CTBIKOBATHCA.

a)

5 A

a - peOPUCTHIX ITUT ¢ OOPTOBBIMH OAJTKaMH B OTJIEIBHO CTOSIIECH CKIIAIKe MEXITY
pebpamu u B MecTax pedep; 6 - maHesnei B yIIoBbIX 30HaX (CO CBAPKOH BBIITYCKOB H CO
CBapHBIMU KapKacaMH, yCTaHABJINBAEMbIMH B YIIIyOJIEHUSIX CBEPXY)

Pucynox 9.16 - CTbIKH 3JIEMEHTOB CﬁOpHI)IX AJIUHHBIX HUWINHAPUIECCKUX 000J109eK U
CKRJIAIOK

9.3 PexoMeHnganuu mo pacueTy KOPpOTKHUX MOHOJMTHBIX 000/109eK

9.3.1 Kopotkue obonouku ¢ nposetom /1 < 12 M nipu cootHotuenuu /1/12 < 0,5 moryt
KOHCTPYUpPOBAThCS MO pe3yJibTaTaM YNPOIIEHHOro pacyera (cMm. m. 9.3.2 HacTOALIEro
CII). Opnako mTpH 3HAYUTENBHBIX MpoJieTax [2, MaJloW TOJNIIHUHE, TSHKENIbIX WIN
COCPE/IOTOUCHHBIX Harpy3kax, a Ttakxke mpu 0,5 < [1/[2 < 1 xopoTkue 000JI0YKH
TpeOyeTCsl pacCUUTHIBAThH 00JIee TOYHO.

[Tpu mpubnmxeHHOM pacueTe 000J0YEeK Ha PAaBHOMEPHO PaCIpEIEICHHYI0 HAarpy3Ky
ycwids B IUATe OOOJNIOYKH He ompexaenstorcs. CedeHWe W apMHPOBAHHUE TUIATHI
Ha3HAYaI0TCsl KOHCTPYKTUBHO (cM. 1. 9.3.6 Hactosmero CII).

9.3.2 llnsa Hanbosee 9acTo MPUMEHIEMBIX KOPOTKUX 000J04eK (¢ mpoieramu /1 < 12
M; [2 < 30 M) miedo BHYTpEHHEH mapbl MpoJoibHBIX ycuiwid (puc. 9.17) cocraBisier
0,5+0,61(f + d1). [Toaromy pacrsaruBaromiee ycuwime Ng B OTHOM OOPTOBOM AJIEMEHTE
OTAENBHO CTOSIIECH 000JI0UKH OMTYCKAETCS ONPEEIISATh 10 GopMyIie
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__ghi}
tA(f+a) 9.6)

rze d] - BeIcoTa OOPTOBOTO JIEMEHTA;

q - IpUBEIECHHAs pacueTHasl Harpyska Ha 1 M TOPU30HTAIIBHON ITPOEKIUHU C y4ETOM
MacChl OOPTOBBIX AJIEMEHTOB.

Pucynok 9.17 - K pacueTy 00PTOBOI0 3JIeMEHTAa KOPOTKOH MWINHAPUIECKOH 000/109KH

B cpegnux mposerax KOPOTKOM MHOTONPOJETHOM MOHOJMTHOW OJHOBOJHOBOU
000JI0YKH pacTsaruparoiee ycuiaue Np B Mpojiere OOPTOBOrO 3JIEMEHTa YMEHbINACTCS
BJIBOE.

B MBOroBOIHOBBIX 000JI0YKaX BEIMUNHA yCcuius B 60pTOBOM QJIEMCHTC JOJIXKHaA OBITh
YBCIIMYUCHA MPOMNMOPHHUOHAIIBHO YBCIUWUYCHUIO HAI'PY3KH, HpHXO)I?IHIGﬁCSI Ha 5TOT DJIEMECHT
oT 00eux IIPUMBIKAOIHUX K HEMY BOJIH.

9.3.3 HopmanbHoe ycwine N 1O ceuyeHUI0 OOOJIOYKM B CepeauHe Ipojera [2
JIOMTyCKaeTCsl OMpeneisaTh Mo Oe3MoMeHTHOW Teopuu. [lomydeHHyro Takum o0pazom
BEJIMYMHY TPOJOJIEHOW CHIIBI MOXHO HCIIOJNIB30BaTh TPU pacdyere MpPOMEKYTOUHBIX
muadparm. Kpaitaune nuadparmel uiam  auadparMbl  OTACIBHO CTOSIIIEH O00O0JOYKH
PaccUMTHIBAIOTCS HAa BO3/ICHCTBUE MOJIOBUHBI 3TOTO YCUIIHSL.

9.3.4 Ilpu pacuere auadparm uUX ceyeHUe INpUHHUMaeTcs TaBpoBbIM (puc. 9.18). B
MHOTOITPOJIETHBIX 000JI0YKaX MIUPUHY TIOJNKH MPUHUMAIOT PAaBHOW PACCTOSTHUIO MEXKIY
muadparmamu /1. [Ipu sToM 0007109KH TapayienbHO quadparmam Kak Obl pPacCeKaroTCst
mocepenuHe TmpojeToB ceueHusmu (puc. 9.18, a). B MHoOroBomHOBOW Hecymiei
KOHCTPYKINH auadparma ¢ IpUICTAIOINMH K Hel 9acTsIMH CMEXHBIX 000JI0YEK JIEITUTCS
Ha HE CBSI3aHHBIE MEXAY COOOH OTAenbHBIE BONHBI. Ecim namadparmel apodHble, TO B
pacueTHOM cxeme pa3pe3aroTcs UX 3aTSKKU, TOCIIE Yero OCTAITCS OTIENbHbBIE MPOJIETHI
0anmouHbIX nuadparM, CBsI3aHHBIE C MPWIETAlOIIMMU K HUM 4YacTAMU 00oJiouek (puc.
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9.18). Ycunusa B ceueHMSIX TaKOM KOHCTPYKLHMH OIpeNeNnsioTcs Kak B Oanke c
MIPSAMOJIMHEMHOW UIIM KPUBOJIMHEHHOM OCBIO.

—— — o
—_—— e

a - apOYHOI; 6 - GaIOYHON
Pucynok 9.18-K pacuery n1uadgparMbl KOPOTKOH 0007109KH
st pacueta cOOCTBEHHO nuadparM HaJIO OINPEACNIUTh yCUJIHE, MPHUXOJAIIeecs Ha
000JI0YKY, TP ATOM HM3THOAIONIMMH MOMEHTAaMH W MOINEPEYHBIMH CHUJIAMU B CEUCHHH

000JI0YKH MOKHO MPEHEOPEYb.

ITonHoe HOPMAJIbHOC CXKUMAIOIICC YCHUIINC

N

¥ B ceUCHUIX 000JI0UKU pacCUUThIBAIOT:

JUTsl KpaiiHen auadparmbl, KOrJa MPUMBIKAET JIMIIb OJUH TMOJIYIIPOJIET 000J0UYKH, TIO
bopmyre

N. = 2qR, x(h - x);

x Ij

2 (9.7)

Ui cpenHed nuadparMbl, KOTJa NPUMBIKAIOT JIBa MOJYMpoJieTa OO0OJOYKH, IO
dbopmyie
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N, = i=-"a;;'—‘;—i"-:!rix{i’2 -x),
h (9.8)

rae R - pannyc KpuBU3HBI 000JI0YKH B CEPEIUHE TTpoJieTa [2;

X - TOPU30HTAIEHOE PACCTOSIHUE MPOIOIBHOTO CEYCHHUSI 000JIOYKH OT OJHOW M3 OTOP
(puc. 9.18).

VYeunus B tuadparmax onpeaensroTcs mo Ggopmynam:
B apOYHBIX nuadparmax

M, =M)-Ne,;

Q. =&,

N =N+ N_: ©9.9)
B OanmoyHbIX quadparmax
Mx > Mﬂ - ﬁx CO5 YL
Q.'I: i Q.::] 4 'h_'rx Slnllrt
N, = N, cosy, 9.10)

rae Mxo, on, Nxo - COOTBETCTBEHHO W3TMOAIOMA MOMEHT, IOMEpedHas Hu
MPOJONBHAS CHJIBI TIO OCH Jauadparmel, ONpeNe/IieMble OT IOJIHON BEPTHUKAIBHON
Harpy3k# (Ny BBOAUTCS B 3TH (POPMYIIBI CO 3HAKOM ILTIOC);

ex- paccTrosHHe OT oOcu auadparMbl 10 CPEIMHHOW IOBEPXHOCTH O00O0JIOUKH,
n3Mmepsiemoe Bnoyib ceueHus (puc. 9.18). Ecnmm o0omodka pacrmosioskeHa BBIIIE OCH
nna(bparMm, BCIIMYHNHA exCUUTACTCA HOHOX(HTGHBHOﬁ, HUXKE - OTpHHaTCHBHOﬁ;

Y - YroJ MeXAy HOPMaJblo K TMOMEPEYHOMY CEUYCHHIO nuadparMbl U KacaTeIbHOW K
CPEIMHHON MOBEPXHOCTU 000JIOUKH B 3TOM ceueHHuH (puc. 9.18, 6).

[locne Toro Kak oOIpeneNeHbl yCHWIMs B O€3paclopHBIX auadparmax, yder
HEPa3pe3HOCTH, BIMSHUS 3aTSDKEK apOYHBIX JauadparM WIM  JApYrux (HakTopoB
IMPOU3BOAUTCA OOBIYHBIMHA METOAaMH, TIPUMCHACMBIMU JIA pacdy€Tta CTAaTUYCCKU
HCOMPCACIIMMBIX IIJIOCKUX CHCTCM. yCI/IJ’II/IﬂMI/I, MMPUITOKCHHBIMU K nHa(bparMaM
(OTIOPHBIMH MOMEHTAMH, YCHUJIMSIMH OT 3aTSDKKH), 000JI0UKa Harpy>keHa CPaBHUTEIBHO
cnabo, TO3TOMY TMpU OIpeneiIeHUH NepeMeleHu u ycwiuid B auadparmax,
BBI3BIBACMBIX JIMIIHUMHW HCEHU3BCCTHBIMH, Y4YaCTHEM 000JIOYKH MOKHO HpCH€6pe‘II).
Pacuer Bemercsi Ha BOCHpHSTHE ITHX YCHIMH CEUEHHSAMH TOJBKO caMHX auadparm;
gacTu 000JI04€K, MPUMBIKAIOIINE K Juadparmam, HE yUUTHIBAIOTCS.
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9.3.5 lnapparmbl KOPOTKUX 000JI04€K ¢ POHAPHBIMU ITPOEMAMH PACCUUTHIBAIOTCS Ha
BEPTUKAJIbHYIO Harpy3ky mo Bceil oOomouke. Ilpu pacuere OOKOBBIX yacTell mposera
pasrpyKarolliyuM BIHUSHUEM MPOJOJIBHBIX CHII 000104KH Ny IpeHeOperaror.

Ycunue Np, mepenaBaeMoe Ha apmarypy OOpTOBOTO 3JieMEHTa TaKod 000JI0YKH,
OTIpEIETSIOT KaK U B o0Ooyoukax 0e3 ¢onapeil, nmuiib 3amenss [2 Ha ([2 - [1/2 - b), o

bopmyie

i
li'fz—'zl—f’ b
Al G (.
¢ 9(f +dy)

(9.11)
rae b - mupuHa dhoHaps.

Ecam mmpuna ocrarommxcs 60KOBBIX YacTel 000JI0UYKH MEHEe 1/312 WK MeHee /], uX
CJIeIyeT 3aMEHUTH JIPYrod KOHCTPYKIIMEH WJIM PaCcCUYUTHIBATH KaK JUTMHHBIC O0OJOYKH C
y4deToM Jehopmariuii KOHTypa.

KoHcTpyupoBaHnue KOPOTKHX MOHOJUTHBIX 000J104€K

9.3.6 Pa3Mepsl ceueHUN D3JIEMEHTOB MOHOJMTHBIX OOO0JIOUEK PEKOMEHIYETCS
Ha3HayvaTh ¢ ydyeroM ykazanuii mm. 6.1.1 - 6.1.7 nacrosimero CII. [Ipu anune 060109k
[1 or 8 10 12 M m cTpene nogbeMa HE MeHee ) (/2 < 30 ™M) TONMIUMHA TUIUTHI TIPU
Harpy3ke oT COOCTBEHHOTO Beca, CHETa W YTEIUIMTENsI MOXET ObITh MPHUHSTA COTIACHO
Tabm. 9.1.

Tabmaura 9.1

TonimuHa MIMTH 06009KH, MM, pH Tiposete /1, M

Kiacc 6berona
6 12
B15 50 80-90
B20-B30 50 70-80

B Tex ciyuasx, korja pacueT 00OJIOUKM MPOU3BEACH COIVIACHO PEKOMEHJAIMAM II.
9.3.2 nacrosmero ClI, naurta apMupyeTcsi KOHCTPYKTHBHO NPSAMOYTOJIBHOM CETKOM W3
cTepxkHel nuameTpoM 4-6 MM 1 marom 100-160 mm.

93.7B MHOTOITPOJICTHBIX MOHOJIUTHBIX 000J109Kax AJIs1 BOCIIPUATHUA HeﬁCTBYIOHlHX
YCI/IJII/Iﬁ TOJIIIUHY IIJIUTBI HAZl OITIOpaAMU OOIYCKACTCA YBCINYNBATD. Z[J'IH obecrieueHust
3aACJIKU IIJIUTBI U BOCTIPUATUA BO3MOKHBIX PACTATHUBAIOIIUX HaprI)KeHPII’I Haa
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nuadparMamMu U 'y IPUMBIKAHUS K OOPTOBBIM 3JIEMEHTAaM yCTaHABIMBACTCS BEPXHSIS
apMarypa, IpoJ0JIKaroIIascs B 00e CTOpoHbI OT nuadparmel Ha paccrosinue 0,1/1, a ot
OOpTOBOTO 2NIeMeHTa - Ha paccTosHue 1,25-1,5 m.

BricoTa OOpTOBBIX 3JIEMEHTOB 0€3 MPEeIBAPUTEILHOTO HANPSHKEHUS MPUHUMAETCS HE
menee 1/15/1 a mumpuna - ot 1/5 no 1/2 Beicotsl. [Ipu 3THUX pa3mepax rOpU30HTaJIbHAs
KECTKOCTh OOPTOBOTO AJIEMEHTA OKa3bIBAETCSI JOCTATOYHOM.

B IMpoJICTEC OoJIbIIIast YacTh apMaTypbl 60pTOBBIX 9JICMCHTOB YCTaHABJIMBACTCA BHU3Y, d
Ha OIIopax (HaIl ,Z[I/Ia(l)pal“MaMI/I) apMatypa TOro K€ CCUCHUSA YCTAaHABINBACTCA BBEPXY

OOPTOBOTO dIIEMEHTA.

9.3.8 B MOHOIUTHBIX 000JI0YKaX C (OHAPHBIMU IpoeMaMH Uil oOecreueHus
IIPOYHOCTH CJIEAYET BBINOIHUTD P JOOIHUTEIbHBIX YCIOBHMI:

BbICOTa NOI(hOHAPHBIX OANIOK JA0KHA OBITh HE MeHee 1/12/1;

TOJIIIMHA TUIATHI JOJDKHA OBITh HECKOJBKO YBENWYEHA MO OTHOLICHUIO K TOJIIHUHE
CILIOIIHOM 00O0JIOUKH;

MOABEM IUIUTHI K0 OOKOBOW WacTW He NOJDKeH ObITh MeHee 1/20 ee mporera
(HaKJIOHHOU XOp/IbI);

JUTHHA AYT ee OOKOBBIX YacTel JoMkHa ObITh HE MeHee [2/3 u [].

9.4 PexoMeHAaLMHU 110 Pac4YeTy KOPOTKUX MPU3MAaTHYECKUX CKIAT0K

9.4.1 KopoTkue mpu3MaTH4eCKHUe CKIIAAKH COCTOST U3 IJIOCKUX PEeOPHUCTHIX IUIMT,
00pTOBBIX 71eMEHTOB U Tuadparm (puc. 9.19, a, 6).

Cknazku J0MycKaeTcsl NMPOEKTUPOBaTh 0e3 OOpTOBBIX 3JIeMEHTOB. B 3TOM ciyuae
¢yHKuMH ~ OOpPTOBBIX  BJEMEHTOB  BBINOJHSAIOT  NPOJOJbHBIE  pedpa  IUIUT,
yCTaHaBJIMBaeMbI€ BJI0OJIb KpaeB MOKpbITUSA (puc. 9.19, B).
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a - KOHCTPYKIUA CKIAA4aTOro MOKpPLITUS, o - CKJIaaKa C 60pTOBI)IMI/I 3JIEMCHTAMU; 8 - TO
xe, 0e3 OOPTOBBIX AMEMEHTOB; / - nuadparma; 2 - peOpucras mimura; 3 - 60pToBOM
9JIEMEHT; 4 - CTalIbHOU (poHApBk; 5 - MoBECKa; 6 - MPOJOIBHOE PEOPO TUIUTHI,
BBITIOJIHSIOIEE (PYHKIIUUA OOPTOBOTO AJIEMEHTA; 7 - KpaHUEe TPaHU CKIIAJIKU

Pucynok 9.19 - KopoTkasi npusMaTH4ecKas CKJIaJKa

9.4.2 Pacuer ckiag4aTbIX MOKPBHITUN MPOU3BOJUTCS B COOTBETCTBUH C ABYMS dTanamMu
paboTBl KOHCTPYKIIMHM - 1O M TIIOCIE 3aMOHOJMYUBAHHS IIBOB MEXIY COOpHBIMHU
3JIEMEHTaMU TOKPBITHS.

Jlo 3aMOHOJIMYMBAHHUS IIBOB COOpPHBIE SJEMEHTHI CKJIAJOK PACCUUTHIBAIOTCS Kak
pa3pe3Hble KOHCTPYKIIMM Ha BO3JICWCTBHE HArpy30K, BO3HUKAIONIMX B CTaIUIX
W3TOTOBJICHHS, TPAHCIIOPTHUPOBAHUS U BO3BECHUSI.

[Tocne 3aMOHOMMYMBAHUS IIBOB (B CTAJMH SKCILTyaTallli) CKJIaJKa PACCUUTBHIBAETCS HA
BO3/ICHICTBUE MOCTOSHHBIX U BPEMEHHBIX HAarpy30K KakK IPOCTPAHCTBEHHAs: KOHCTPYKLUS
10 CXEMaM pa3pylLIeHus, OXBaTbIBAIOIIUM OJIHY WJIH JIBE€ KpallHUE IPaHU CKIIAIKH.
CpenHsist yaCTh CKJIAJIKU, PaCIlOIOKEHHAs: MEX/1y YEThIpbMS KpallHUMH rpaHaMH (10 JBe
C Ka)XJ10i1 CTOPOHBI), HAXOAUTCS B OJArONpPUSTHBIX KOHTYPHBIX YCIOBHSIX U padOTaeT Kak
KECTKHUH TUCK, TPOAOIbHBIE peOpa KOTOPOTO paCCUUTHIBAIOTCS HA HATPY3KH,
BO3HHUKAIOIIKE B CTaIUAX U3TOTOBJICHNUS, TPAHCIIOPTUPOBAHUS U BO3BEACHHUS, U HE
paccUMTHIBAIOTCS HAa HArpy3KH B CTAJHMM dKCILTyaTaluu. B skcrutyaTalimoHHON cTaauu
CKJIaJIKa PACCUUTBIBAETCS HA «MECTHOE» pa3pylICHUE MOJIKH, IIONEPEeYHbIX pedep, a
TaK)Xe IPOAOJIbHBIX pedep IUINUT, HE 3aKPEIIEHHBIX IBAMU 3aMOHOJINYUBAHUS OT
KpYy4Y€HHUS.
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9.4.3 IlepBblil 3Tanm pacyera BBIIOJHIETCS C IENbI0 MOAOOpa apMarypbl COOPHBIX
3JIEMEHTOB CKJIQAYaTOro MOKPBITHUSA, TpeOyeMoil i paboThl B CTaaUsX H3TOTOBJICHUS,
TPaHCIOPTUPOBaHWsI W  BO3BeneHUsA. Ha3HaueHume TIeoOMETpUUYECKHX  pa3MEpOB
MONEPEYHBIX ~ CEUYEHUH  COOPHBIX  DJIEMEHTOB  IPOU3BOAUTCS HAa  OCHOBAaHUU
3alPOCKTUPOBAHHBIX, paHee OJM3KUX MO OYEPTaHHMIO CKJIAI4aThlX TIOKPBITHH U
KOPPEKTUPYETCs B JAIbHEHIIIEM Pacue€TOM B CTaJUH SKCILTyaTalllH.

HpI/I HU3IrOTOBJICHUU C60pHBIe OJICMCHTBI CKIIAJOK PACCUUTBIBAIOTCA Ha BO3JICHCTBUE
yCI/IJII/Iﬁ OpCABAPUTCIIBHOTO  HAIPsSKCHUSA, BBOAUMOIO B PpaCd€T KaK BHCIIHAA
BHCICHTPCHHO MMPUJIOKCHHAA HAI'Py3Ka.

IIpu nogbeMe, TPaHCHIOPTHPOBAHUM M MOHTaXe COOpPHBIE 3JIEMEHTHI CKJIAI0K
paccUMTHIBAIOTCA KakK pa3pe3Hble KOHCTPYKLMHU Ha BO3JEHCTBHE COOCTBEHHOrO Beca C
yueToM Ko3((HUIMeHTa IMHaAMHUYHOCTH B COOTBETCTBUH C II. 4.2.18 Hacrosiero CII.

B craguu Bo3BeneHusi COOpPHBIE 3JIEMEHTHI CKIAJ0K PACCUMTBHIBAIOTCS KaK pa3pe3Hble
KOHCTPYKIIMU Ha BO3JCWCTBHE COOCTBEHHOTO BECa W CHETOBOW HArpy3KH, yUHUTHIBAEMOMN
B cootrBercTBuH co CHull 2.01.07.

B cTanusx m3roToBieHHs, TPAHCIIOPTUPOBAHUS U BO3BEAEHUS NMPOUZBOAMUTCS MOAOOP
NpeBapUTENIbHO HANpsDKEHHOW apMaTypbl OOpPTOBOIO 3JEMEHTAa W IUTUTHI, a TaKXkKe
OOBIYHON apMaTypbl - BEpXHEro CTEp)KHS Kapkaca MpOJOJbHBIX pedep; KpoMe TOoro,
MIPOBEPAIOTCS MPOYHOCTh KOHIEBBIX YYAaCTKOB pebep MNpU OTIYCKE HANpsDKEHUS |
TPELIMHOCTOUKOCTb.

[Ipu npoekTupoBaHMM BEpXHEro mosica ¢pepM-auadparM B HEPa3pe3HbIX MOKPHITHAX
(puc. 9.22) apmarypa nosica moaOUpaeTCs 10 YCUIIUSAM B CTa U BO3BEJICHHS.

HpI/I pacucTe C60pHBIX QJICMCHTOB B CTAaIUH BO3BCACHHUA NPUHUMACTCA KOB(p(I)I/II_II/ICHT
nepexonaa OT Be€Ca CHEroBOro ImoKpoBa 3€MJIA K CHEroBoOH Harpys3kKe Ha IHOKPBITHEC L = 1,
Hpe,[[eﬂbHLIfI HpOTI/I6 IIprU 3TOM HC OOJIKCH HNPCBLIIIATH BCINYHH, YKA3dHHBIX B CHull
2.01.07.

9.4.4 Bropoil »Tam pacueTa KOPOTKHUX PpEOPUCTBIX MPU3MATHYECKUX CKIIAJOK
MTOKPBITUI MPOU3BOAUTCS IO MPOYHOCTH, )KECTKOCTH U IIMPUHE PACKPBITHS TPEILIUH.

Pacuer mpo4yHOCTH CKJIAZOK MOKPBITHH MPOM3BOIUTCS KHHEMAaTHYECKHUM CIIOCOOOM
TEOPUU IIPEEIBHOIO PAaBHOBECHS 110 CXEMaM pa3pyIlUEeHUs, IPUBEJCHHBIM Ha puc. 9.23 u
9.24. B pe3ynbTaTe pacyeToOB OINPENENAI0T BHYTPEHHHME YCHIUS; MOAO0p CeYeHUH
apMatypsbl mpoBoaT corsiacHo CIT 52-101.

XKecTKoCTh M IIMPUHY PACKPBITUS TPEIIMH B MOJKE IUIUTHI U B MONEPEYHBIX pedpax
ompenensaor cornacHo CIT 52-101. YKecTkocTh MpOJOJBHBIX pedep IUIUT CKIaadaToro
MOKPBITUSL oOecrieunBaeTcs npu ycnosuu h/l1 > 1/33, rae h - BbicoTa pebpa; /1 - qnuHa
npoJieTa.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 100
COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru


http://www.complexdoc.ru/ntd/388955
http://www.complexdoc.ru/ntd/388955
http://www.complexdoc.ru/ntd/388955
http://www.complexdoc.ru/ntd/549101
http://www.complexdoc.ru/ntd/549101

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Pacuer npouHoCTH MPU3MATHUECKUX CKJIAJ0K MOKPBITUH CIEAYET BECTH B CIEAYIOIIEN
MIOCJIE0BATEIBHOCTH: CHAYaja IO MECTHBIM CX€MaM pas3pyLICHHUs pacCUUTHIBAIOTCS
MIOJIKA, TOTEpeYHble U MPOJOJbHbIE pedpa IMIMT (OT KpydeHHs), 3aTeM - CKIIAIKU
MOKPBITUS U TUAPparMsbl.

Pacuyer mosiku u nonepevHbIX pedep NJIANTHI
9.4.5 Tlo cxemam paspylieHus, IpuBeIeHHBIM Ha puc. 9.20, a, 6, B, paCCUMTHIBAIOTCS

MOJIKA U TIoTNIepeyuHble pedpa BceX MIIUT MOKPBITHS; IO CXeMe pa3pylIeHHs], TPUBEICHHON
Ha puc. 9.20, T, - KpallHUE IUIUTHI CKJIAJIOK.

)

Il
o L £ P

1011 M mT

'y

a, 6, 6 - CXeMBbI pa3pyILIEHUs JUIsl BCEX IUTUT; 2, O - TO K€, JIUIsl KpaHUX IIIUT; /-5 - 3BeHbs
B CX€Max pa3pyLIcHUs

Pucynox 9.20 - CxemMbl pa3pylieHHs IOJIKH H NONePeYHbIX pedep IJINT OT U3ruda u
NPOAOJILHBIX pedep 0T KpyueHust
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I/ISFI/I6aIOIJ_[I/IC MOMCHTBI B IIOJIKC Ha CAVMHULY AJIMHBI JIMHUH HU3JIOMa U B MOIICPCUYHBIX
pe6pax ONPCACIIIIOTCA IO «KOHBCPTHBIM» CXEMaM pa3pylmicHus B 3aBUCHUMOCTHU OT
SHAYCHUS ImapaMeTpa

k=v/[1 = R /R ). (9.12)

[Ipu k < 1/y paspy1ieHue moJKH TPOUCXOUT IO CXeMe, TPUBEAeHHOM Ha puc. 9.20, a,
M3rudaroIIe MOMEHTHI OMPeIeSIOTCS o (hopMyTam:

M, =nga*(3 — YRk/[48(k + w)l; (9.13)
M, =yM; (9.14)
My = qa¥(3 — k) 247 +qb%/8; (9.15)

¥ = ga*/(3 — 2yk). (9.16)

[Ipu k > 1/y pa3py1ieHue MoKk MpOUCXOIUT 110 CXeMe, MpUBEIeHHOH Ha puc. 9.20, 6.
B srom ciyuae mpunumaercs k1 = 1/k m m3rubarommye MOMEHTHI OIPEEINISIOTCS TI0

dbopMmyam:

M, = ngb’(3y — k)k /148(ky + w)); (9.17)
M,=wM,, (9.18)
M= gk B3/12 + qob?/8; (9.19)
v = k23 — 2k/Y). (9.20)

B ¢opmymax (9.12)-(9.20):

N - KodbGUIMEHT, YYUTHIBAIONIIMK BIUSHUE pacropa. B mepBom mpuOimxeHun
pEeKOMeHIyeTCsl MPUHUMATh 1 = 1;

g - PaBHOMEPHO pachpe/ielieHHass Harpy3ka Ha €IMHUITY TIJIOMIA ! TTOJIKH C yUYEeTOM €€
Beca;

Y = a/b - OTHOIIIEHHE CTOPOH TOJIKH;

Mg, Mp - n3rubdaroniye MOMEHTBI Ha €IMHUITY JTMHBI IMHUW U3JI0Ma, IEHCTBYIOIINE B
CEYCHHSX IMOJIKA COOTBETCTBEHHO B TIOTIEPEYHOM M MPOOJLHOM HaIPaBICHUSX;
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dR - Harpy3ka Ha €¢IUMHUNY AJIMHBI MMONIICPEYHOTI'O pe6pa, PacCIIOJIOKCHHAA Ha pe6pe n
paccuuTbiBacMas C y4CTOM €ro MaccChl;

MR- w3rubaronyii MOMEHT, MPUXOMSIIMNCS Ha CEUeHUEe MOoMepeyHoro pebdbpa 0Oe3
ook (puc. 9.20, ceuenue I-I);

Rss, Rsp- pacueTHble CONPOTHUBIICHUS HAa PACTSIKEHUE apMaTypbl COOTBETCTBEHHO
MIOJIKH U TIOTIEPEYHBIX pebep;

hs, h() - COOTBETCTBEHHO TOJIIIMHA MOJIKU U paboyas BeIcOTa pedpa.

9.4.6 Ilnuta, apMupoBaHHas [0 CXeMe pa3pylIeHHs, PUBEIEHHOM Ha puc. 9.20, a u 0,
paccunThIBaeTCs TaKKe MO IPYroil BO3MOKHON «KOHBEPTHON» CXEME pa3pyILIECHUs MOJIKH
U nonepevHsIx pedep (puc. 9.20, B).

Wzrubarormmii MOMEHT M24, AESWCTBYIOIIUI Ha Bce MomepeuHble pedpa IUIUTHI B
IpoJIeTe, ONPEAEISIOT 1Mo hopMyie

M, = gt (3c —~ 2a,)/24 — My, (9.21)

TZie ¢ - Harpy3Ka Ha eIMHUILY TUIOIIAIX TIOJKH C yYETOM MacChl OMIEPEYHBIX pedep;
b - paccTosiHHE B CBETY MEX/1y NMPOJOIBHBIMH peOpaMu;
al - pacCTOSIHUE B CBETY MEX/y TOPIIEBBIM H MONepeyHbIM pedpamu (puc. 9.20, B, r);

M02 - w3rubarmuii MOMEHT, BOCHPHHHMAEMbI BCEMHU TOMEPEYHBIMHU peOpaMu
IUIATBl B MECTaX HMX MPUMBIKAHUS K MPOJOJBHBIM, PACCUUTHIBAECTCS HCXOAS U3
YCTAaHOBIICHHOW B TMIOJIKE apMaTypbl, IOJAOOPAaHHOW IO CXeMaM pPa3pyIICHHUS,
MpUBEICHHBIM Ha puc. 9.20, a, 6, B wiu T;

C - PacCTOSIHUE MEX/y BHYTPEHHUMH TPaHSIMHU TOPIEBHIX pedep.

[Toxbop apMaTypbl MPOU3BOAAT MO OOJBIICH BEIMYMHE HM3THOAONMEr0 MOMEHTa B
poJieTe, MPUXOMASIIETOCs Ha OJHO TOIMEPEeYHOe pedpo M MOIYYSHHOTrO Mo (GopMyliam
(9.15) umm (9.19) m (9.21).

9.4.7 Pacuer momepevHbIX pedep IUIUTHI MO MONEPEYHOW CHJIE MPOU3BOTUTCS
cornacHo CIT 52-101. MakcumarnbpHasi BeTUUMHA ITONEPEYHON CHITBI B IIONIEPEYHOM pedpe
OTIPEIENIACTCS. B 3aBUCUMOCTH OT CXEMBI pa3pyIICHUs], ONMPEICIUBIICH €ro Mpoa0IbHOE
apmuposanue. [Ipu cxeme paspymeHus, IpUBEICHHON:

Ha puc. 9.20, a
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Q= qa(2b ~ ak)/8 +qub/2;

(9.22)
Ha puc. 9.20, 6
Q= gbk,/8 + qub/2; (9.23)
Ha puc. 9.20, B, T
Q= blga + q)/2. (9.24)

[Ipu pacuere KECTKOCTH U IUPUHBI PACKPBITUS TPEILMH IPUHUMAKOTCS:

a) TIOJTHOE 3alleMJICHHE TIOJKH B TOMEPEUHBIX U MPOJOJBHBIX pedpax M IIapHUPHOE
OlMpaHWE TIONEPEYHBIX pebdep, eclii pacdyeT BeAeTcs II0 CXeMaM pa3pyIIeHUs,
puBeeHHBIM Ha puc. 9.20, a, 0;

0) MOJHOE 3alleMJICHHE TOIMEPEYHBIX pedep B MPOJOJIBHBIX MPHU pacyeTe MO CXeMe
paspylieHus, NpuBeIeHHON Ha puc. 9.20, B;

B) 3allleMJICHHE C OJHOM CTOPOHBI MONEPEYHOro pedpa M IIAPHUPHOE ONHPAHUE C
JOPYTroW MpH CXeMe pa3pyleHus, NpuBeAeHHON Ha puc. 9.20, r.

[Ipu onpenenennn nporuOOB MOMEPEUHbIX pedep caeayeT IPUHUMATh TaBPOBOE CEUEHUE
pebpa (puc. 9.20, ceuenue I1-1I).

Pacuer npoaoabHBIX pedep HA KpyYeHue

9.4.8 B kpallHUX IJIMTaX CKJIAAYaThIX MOKPBITHH, OCYIIECTBISIEMBIX 0€3 OOPTOBBIX
9JIEMEHTOB, M B IUIMTaX, NPUMBIKAIOMUX K (OHApHBIM MpoeMaM, KpPOME CXeM
paspylieHus, TpuBeAeHHbIX Ha puc. 9.20, a, 6, B, MOXKET UMETh MECTO TAKXKE CXema
paspylieHus, npusegeHHast Ha puc. 9.20, r. Kpyrsane MoMeHThl M45, TeHCTBYOIINE B
HAKJIOHHBIX CEYCHMSX KOHIIEBBIX YYAaCTKOB IPOJOJIBHBIX pedep mon yriom 45° k ux
HWKHeH tiockoctn (puc. 9.20, ceuenne V-V), BOCHPUHUMAIOTCS CETKAMH,
YCTaHABJIMBAEMBIMU Ha KOHIEBBIX YYaCTKaxX MPOJOJIBHBIX pedep, M OMpenesnstoTcs 1Mo

hopmyne M5 = [g(B + B*(3¢ — 20,)/48 —
— (My, + 2M,)1/242.
(9.25)

Bo Bcex cnydasx uzrubaromuit MomeHT Mos5= 0 u3-3a TOro, 4To yriioBas apMarypa He
BOCIPUHUMAET yCcuiIui pactsbkenus (puc. 9.20, ceuenue V-V).

Ecmu B pesynbrate pacuetoB mo ¢opmyne (9.24) Mas < 0, TO KOHLIEBbIE YYaCTKH
NPOJIOJBHBIX pedep apMUPOBaTh HA KPYUYCHUE HE TpeOyeTcsl.
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Cxembl pa3pyuieHus CKJIA0K

9.4.9 KopoTkue npusmMaTuyecKue CKIaJKi MOKPHITUN Ha JIEHCTBUE PABHOMEPHO
pacnpe/ielIeHHON Harpy3KH pacCUUTBHIBAIOTCS 110 TPEM cxeMaM paspyuienus (puc. 9.21, a,
B, '), OXBaThIBAIOIIMM OJIHY WJIU JIBE 'PAHU y CBOOOHOTO Kpasl.

W3zrubaromye MOMEHTHI OPEACIISIFOTCS Ha OCHOBE KHHEMAaTHYECKOTO CII0co0a TeOpuu
npeeNsHOr0 paBHOBecHs. Hampumep, i onpeneneHus: u3rudaromero Momenra M13 B
MIPOJIOJILHOM pedpe pa3pe3HOi CKIIAAKHM JIMHUHU u3ioma 1-3, mepecekaroniye 310 pedpo
(puc. 9.21, a), 3agarOT EOMHWYHOEC BO3MOXKHOE IepemeinieHue. Pabory BHemIHEH
HArpy3KH, TIOJTYYCHHYI0 Ha [EPEeMEIICHUSX JKECTKUX 3BEHBEB CXEMBl H3JIOMa,
NPUPABHUBAIOT K paboTe BHYTPEHHHX CWJI Ha JMHUSAX W3/I0Ma (IJIACTUYECKHUX
HIapHUpPAax), COEIUHAIOIMUX ITH 3BeHbsl. Eciin nnHus usnoma 1-3 nepecekaer HECKOJIBKO
NpoAONBHBIX pedep (puc. 9.21, B, T'), TO U3TUOAOIINI MOMEHT ONpPEACIAETCS IS BCEX
peodep.

[Ipn uznome nByxX rpaHeill ckiIaakud paboTa BHYTPEHHUX CHJI ONpENENsercd U3
IIPOCTPAHCTBEHHOW CXEMBI IEPEMEIIECHUM JKECTKUX 3BEHbEB. B 3THX ciywasx Kpome
[IEPEMEILEHUI, COBEPIIAEMBIX 3BEHbIMU [-4 M3 HMX IUIOCKOCTH, HUMEIOT MECTO
IepEeMEIEHNS B IUIOCKOCTH OJJHOW U3 TpaHel, N3JI0M KOTOPOM MPOUCXOAUT KaK Ok Ha
JBYX OIOpax OT JOCTH)KEHUS B HAKIOHHBIX CEUEHHUSX IPEIEiIbHBIX H3rHOaroIIMX
MoMeHTOB Myt (puc. 9.21, B, 1).
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a - CXEMBI pa3pylLIeHHsI IEPBOM IPaHU CKIAJAKU U OOPTOBOTO JIEMEHTA; 6 - AuarpaMmma
CKOpPOCTEH BUPTYabHBIX MIEPEMEIICHHUIA; 8 - CXeMa pa3pylICHUN IBYX IpaHel CKIAJKH C
M3JIOMOM OOPTOBOTO 3JIEMEHTA; 2 - TO ke, 0e3 n3oma 0OpTOBOTO 3IEMEHTa; O -
MOTIEPEYHOE CEUCHUE CKIIAJIKU y Kpast; /-4 - 3B€Hbs B CXeMax pa3pylIeHus; 5 - mepBbie
TpaHu CKJIAJKH; 6 - IepBasi U BTOpasi KpailHUe TpaHu CKIAJIKH; 7 - CPEeIHsA 4acTb
CKJIaJIKH

Pucynok 9.21 - CxeMbl pa3pylieHHsI CKJIAAYATOr0 NOKPbITUS

9.4.10 Ilpu pacuere Hepa3pe3HBIX CKIAJAOK IMOKPHITUM apMUPOBAHHUE MPOJIOIBHBIX
pebep TIUT U OOPTOBBIX 3JIEMEHTOB MNOIOMPAIOT B COOTBETCTBUU C YCHUIUSIMU OT
HaArpy30K, JeHCTBYIOMIKX O 3aMOHOJUYHMBAHMS [IIBOB MEXAYy COOPHBIMH 3JIEMEHTaMHU, a
apMHUPOBAHHME TOJIKM M TONEPEYHBIX pedep IJIUT - B COOTBETCTBUU C YCHWIMSIMH OT

Harpys3ok, HeﬁCTBYIOHIHX Iocje 3aMOHOJMYHMBAaHUS IIBOB. B CTaluu DOKCIUTyaTalluu

OTIPENICTICHUIO TIOMJIeKAT OIMOpPHBIE MOMEHTHI Mol u M(QO3 Ha TPOMEKYTOUHBIX

muadparmax (Ha kpaiiHux auadparmax Mo1= 0 u Mo3 = 0).
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B Hepaspes3Holt ckinajike MOKpbITHI OechoHapHBIX 3/1aHUI OMOPHBIE apMaTypHbIE
KapKachl, yCTAaHABIMBAEMBIE B IIIBBI MEX/1y OOPTOBBIMU 3JIEMEHTAMH U IUTUTAMH, A TAKKE
MEX/y IUIUTaMH [IEPBOM U BTOPO rpaHel Haj AuadparMami, SIBISIOTCS PaCYETHBIMU.
W3 KOHCTPYKTUBHBIX COOOPAKEHUH B OCTAJIBHBIE IIIBBI MEX/Y IUIMTAMH HaJl
nradparmMamMu peKOMEHAYeTCs yCTaHaBJINBATh KapKachkl. B MOKPBITUAX 30aHUH C
(boHapsiMHU, a TaKXkKe B MOKPHITUAX 0 (POHAPSAM BCEe apMaTypHbIE KapKachl SBISIOTCS
pacUETHBIMH.

Ecnu cymmapHast BeMurHa OMOPHBIX MOMEHTOB HaJl AnadparMoi, moyryueHHas u3
pacueTa 1o cxeMmam paspylleHusi, IpUBeIeHHbIM Ha puc. 9.21, a, r, 6ombiue
M3ru0aroIero MOMEHTa, OJIYYEHHOT0 U3 pacyeTa Mo CXeMe pa3pyllIeHus, IPUBEICHHON
Ha puc. 9.21, B, To mox60p cedyeHus: pabounx CTepxKHEH apMaTypHBIX KapKacos,
YCTaHABJIMBAEMBIX B IIBaX MEXAYy OOPTOBBIM 3JIEMEHTOM M IUTMTOM, a TAKKE MEXKITY
IUTUTaMH [IEPBOM M BTOPOW IpaHel CKIaIKu Hall AuadparMaMu, IPOU3BOJUTCS O
OIIOPHBIM MOMEHTaM, IOJTYYEHHBIM II0 CXEMaM pa3pyLIeHUs], IPUBEACHHBIM Ha puc. 9.21,
a,T.

Ecnu cymmapHasi BeIMYMHA 3THX K€ ONOPHBIX MOMEHTOB HaJ AuadparMoil MeHbIlEe
M3ru0aroIero MOMEHTa, MOJYYEeHHOTO U3 pacueTa Mo CXeMe pa3pylLIeHHUs, IPUBEICHHON
Ha puc. 9.21, B, TO 3TOT ONOPHBIAH MOMEHT CIEAYET PaCHPEEIINTh MEKIY IIBAMH TaKUM
o0pa3oMm, YyTOOBI Ha KaXKAbIH IIOB MPHUXOJWIACH BEJIMYMHA MOMEHTAa HE MEHbIIE, YeM
BBIYHCIICHHAS [10 CXEMaM pa3pyllIeHUs, IPUBEIEHHBIM Ha puc. 9.21, a, r.

9.4.11 Ilpu pacuere pa3pe3HbIX CKJIQJOK MOKPHITHM apMUpPOBaHUE TMOJKU U
MOTEepPEYHbIX pedep TMIUT MOAOUPAIOT B COOTBETCTBUH C OKCILTyaTallMOHHBIMHU
Harpy3kamu, JCUCTBYIOIIMMHU IOCJIE 3aMOHOJIMYMBAHUS IIBOB. B CKilagkax IMOKPBITUN
0e3 ¢onapeil crienyer OmpenenaTh W3TMOAIOIIMEe MOMEHTHI B MPOJETaX MPOAOIBHBIX
pebep mepBoi W BTOpOHM TpaHell CKIaaku. B ocTambHBIX TpaHSAX CKIAIKHU (B CpeaHE
YacTH MOKPBITUS) ApMUPOBAHUE MPOJOIBHBIX peOep ITUT OINpeaesseTcsl U3 pacyeTa 1mo
CTausAM HM3TrOTOBJIECHHUs, TPAHCHOPTUPOBAHUSA M BO3BEICHMS. B MOKPBITUIX 34aHUN C
¢dboHapsiMU, a TakkKe B TOKPHITHIX MO (OHApSM CIEAyeT ONpPENeIUTh H3rHOaroIme
MOMEHTHI B IIPOJIOJIBHBIX pedpax BceX ILTUT.

Pacuet Ha cABUTamOIINeE ycuiaus

9.4.12 MakcumanbHble CABUTaronme ycuinus ST u S2, NeUCTBYIOIKE CIpaBa U CJIEBa
Ha Auadparmy B IJIOCKOCTH MEPBOM T'paHM CKJIAKU, COCTABISIOT CABUTAIOIINE YCUITUS S,
BOCIPUHMMaeMble OETOHHBIMH IIMOHKAMU BEpPXHEro Imosica auadparM Hepa3pe3HbIX
CKJIayaThIX TOKPBITHH. B pa3pe3HbIX CKIaT4aThIX MOKPBITUSAX CABHUTAIOILIEE YCHUIIUE
BOCIPHUHHUMAETCS CTAIIbHBIMH YIIOpaMHU, IPUBAPEHHBIMH K 3aKJIaTHBIM JIETAJISIM OMOPHBIX
y370B nuadparM, a B MOKPHITUAX C (HOHApSAMU - OETOHOM 3aMOHOJIMYMBAHMS B y3J€
OMMpAaHUs TUTAT U CTOWKHW pambl (poHaps Ha Auadparmy.

[IpoBepKy HAKJIOHHBIX CEUYECHWH IMEpPBOM TI'paHM CKIIAJIKM HA JCHCTBHE CIABUTAIOIIUX
YCHJIUH TIPOM3BOMAT TaK K€, KaK U OAJIOK Ha JEHCTBUE MTONIEPEUHON CHUITBI.
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Cnpuraromue ycunusa S1 uiau S2 B pa3pe3HbIX CKIAIYaThIX MOKPBITUSAX MEPEeaaroTCs
Ha nuadparMy B TOYKaxX MPUBAPKU MPOMAOJBHBIX pedep MIuThL. B paccmarpuBaeMbix
MOKPBITUSIX TUIMTHI PEKOMEHYETCsl MPUBAPUBATH C YETHIPEX CTOPOH, MO3TOMY Ha OJHO
npoaonsHoe pedpo mpuxoautcs 0,551 umm 0,552. Ha 5Ty BenuunHy CIBUTAIONICH CHIIBI
ClIeyeT PacCUUTHIBATh CBApHBIC IIBBI, KPETSIIIUe BCE IJIUTHI K auadparmMaM. Y KpaeB
MOKPBITUST Wy TEMIIEPaTypHBIX IIBOB, TJI€ OCh TMepBON auadparmMbl CMEIICHA,
caBurampomiee ycuiaue S|, mepenaeTcs Ha OAHO MpoJojibHOe pedpo. Hecymryro
CIOCOOHOCTH MPOJIOJIBHOTO pedpa Ha CKaJIbIBAaHUE CIEAYET OMpeAesiTh mo hopmyre

F= Ry, (9.26)

rae o - KodQPUIueHT, MPUHUMAECMBIN U1 TSHKEIBIX OETOHOB paBHBIM 1, /st OETOHOB
Ha MOPHUCTHIX 3aMoJHUuTeNIX - 0,8;

u - cpeaHee apupMETHUECKOE MEXIy IepUMETpaMu OCHOBAaHUN MHpaMUBbI,
oOpa3yrolencs mpy MpoJaBiIuBaHUH.

IIpu P < S1 HEOOXOIUMBI KOHCTPYKTHUBHBIE MEPOTPHUATHS B BUJIE YCTPOHCTBA CBS3U
MEXIy TUTMTaMHU TMEPBOM M BTOPOM TpaHEW CKJIAAKWA TO BEpPXy TOPIEBHIX pebdep, uTo
MO3BOJIET YacTh S| MepenaTh Ha ITUTY BTOPOM IpaHU MOKPHITHSI.

Pacuer quagparm

9.4.13 B cramuu sKcIutyataiui Ha auadparMbl OT CKJIAJKU TepelaeTcs Harpy3ka B
BUJIC HOPMAJIBHBIX M CIABUTAIONIMX ycwinid. Jlomyckaercs BecTH pacueT auadparm Ha
BEPTUKAJIbHBIE HArpy3KH, COOHMpaemble C TpPY30BbIX IUIOIIAJEH, MPUXOASIIMUXCS Ha
COOTBETCTBYIOIIUE Y3JIbI.

Cratuueckuii pacuer Auadparm NpoU3BOJUTCS C YUETOM KECTKOCTH Y3JI0B KaK
MHOT'OKPAaTHO CTaTUYECKU HEOIPEAEIUMOMN CUCTEMBI. [l0oImyCcKaeTCst BECTU pacyer
aradparm Kak MAapHUPHO-CTEPKHEBOW CHCTEMBI C YY€TOM M3THOAIOMINX MOMEHTOB,
BO3HMKAIOIIKUX OT HAPYIIECHUS LICHTPALUH Y3JIOB.

KOHCprI/IPOBaHHe KOPOTKHUX IPUSMATHYICCKHUX CKIAA0K

CKJ'IaI[KI/I MOTYT OBITh OIHO- U MHOT'OBOJIHOBBIMU B IMOIICPCUYHOM HAIIPABJICHUMU,
Pa3pe3HbIMU U HEPA3ZPEC3HBIMU - B IIPOJOJIbHOM. KOpOTKI/Ie IpU3MATHYICCKUEC CKIIAIKN
PCKOMCHAYCTCA BbIIIOJHATD C60pHO-MOHOJII/ITHLIMI/I. C60pHHe 9JICMCHTBI CKJIIaJAKH
CBApUBAIOTCA MCIKIY co0oii Ha MOHTAaKC, a HIBbI MCXKAY HUMU 3aMOHOJIMYNBAOTCA.
IIauTe! K ):(Ha(bparMaM CJICAYCT IPpHUBAPUBATH HA BCCX YCTHIPCX OIIOpaAX MO JOCTYITHOMY

KOHTYpY.

COBMCCTHYIO pa60Ty QJICMCHTOB CKJIaIOK PCKOMCHIYCTCS o0ecreynBaTh:
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JUIL HEpa3pe3HBIX CKIAJOK - YCTPOMCTBOM OETOHHBIX IIMIOB HAa BEpPXHEM IMOsACE
nuadparM, mMa3oB Ha HApPYXKHBIX TPaHAX MPOJOJBHBIX W TOPLEBBIX pedep IUIUT U
OOpPTOBBIX IEMEHTOB, YCTAHOBKOM apMaTypHBIX KAPKACOB B IIIBaX 3aMOHOJIMYUBAHMS;

IJIg pa3pe3HbIX CKIIA/IOK - YCTpOﬁCTBOM IMa30B HAa HAPYKHbIX I'PAHAX.

9.4.14 Ilpusmaruyeckue CKIaJAKM PEKOMEHAYETCS NPHUMEHATh B IOKPBITUAX
OJITHO3TaXHBIX MPOU3BOACTBEHHBIX 3/laHUN MAacCOBOI'O CTPOMUTENbCTBA IposneraMu 18-36
M ¢ hoHapsimu u 6e3 poHapeil, ¢ MOCTOBBIMU KpaHaMU TPY30I0bEMHOCTHIO 10 50 T.

K snementam CKIIAAKU OOITYCKACTCAd NOJABCCKA ABYX- HUJIM TPCXOIMOPHBIX KpaH-6aJ'IOK
rpy30nogbEMHOCTBIO OT 1 a0 6 T unu IIOABCCHOTI'O Tean)epa Tpy3011oAEMHOCTBIO 10 5T.

9.4.15 Ins 06pa3zoBaHUs NPU3MATHUECKOM MOBEPXHOCTH CKIAKU PEKOMEHTYEeTCs
UCMOJIb30BATh MJIOCKUE PEOPUCTBIE IIIUTHI pazMepoM 3x6 win 3x12 m.

Ouepranue BepxHero mosica aAuadparM JODKHO COOTBETCTBOBATH IOBEPXHOCTH
CKIaaku. B Hepazpe3HbIX CKIaJKaxX IMOCIe 3aMOHOJUYHMBAHMS 00pa3yeTcsi KOMIUIEKCHOE
CEYeHHE BEPXHETo MosCa, YTO MO3BOJSET 00neryutsh auadparmy (puc. 9.22).

1 - OETOHHBIE IITUITBI HA BEPXHEM Tosice AuadparmMbl; 2 - CTEPIKEHb, apMUPYIOIIHNA
KOMILIEKCHOE CeueHHe; 3 - Ta3bl Ha TOPIEBBIX peOpax IUTUT; 4 - KapKac B IPOJI0JIEHOM
IIBe MEXIy TUTUTAaMH HaJ quadparmMamu; 5 - a3l Ha MPOJOIBHBIX PeOpax IJIHT; 6 -
MPOJIOJTBHBIEC pedpa IIUT; 7 - BEpXHUH Nosic ntuadparmsel; § - ToplieBble pedpa MiIuT

Pucynok 9.22 - Y3eJ1 CONPSIKeHUs IJIMT ¢ JuadparmMoii npu KOMILJIEKCHOM CeYeHUU
BepXHero nosica

JlomyckaeTcsi HCIIOIb30BaHNE THITOBBIX (hepM, ouepTaHHe KOTOPBIX HE COOTBETCTBYET
MOBEPXHOCTH CKJIAZKU. B 3TOM ciryuae KOMIUIEKCHOE ceueHHe He oOpasyercs, a pedpa
TJTUT CKJIAJKW OTIMPAIOTCSl HA OETOHHBIE CTOJIOMKHU, yCTPpauBaeMbI€ B y3J1ax GepMm.
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9.4.16 CoopHbIe xene300eTOHHBIE YIEMEHTHI CKIIa4aThIX MOKPBITHI peKOMEHayeTCs
IIPOEKTUPOBATH U3 TsKenoro (knaccoB B15-B30 no npouynocTy Ha c:xaTtne) WM JIETKOTO
(xstaccoB B15-B20) KOHCTpYKTUBHOTO O€TOHA.

HuadparMbel peKOMEHAYETCsl TpeaycMaTpuBaTh M3 TSKEIOro OeToHa (KJIaccoB
B30-B50 u BbImIe).

9.4.17 B kadecTBe NpeABApUTEIbHO HANpPSHKEHHOW apMaTypbl HPOJIOJIBHBIX pedep
IUIUT, OOPTOBBIX 3JIEMEHTOB M HI)KHUX NOACOB (epMm-auadparM peKoMeHIyeTcs
IIPUMEHATHh CTep>kHM M3 cTanu kiaccoB AS500, A600, A800 u apMaTypHble KaHaThl
knacca K1400. IMonky muut TommuuHoN 30 MM pEKOMEHIYETCSl apMHpPOBaTh CBAPHBIMU
ceTkaMu U3 apmarypsl kinacca B500. Henanpsiraemyto apmarypy pedep IUIUT, 3JIEMEHTOB
auadparM, a TaKKe IIBOB 3aMOHOJMYMBAHUS PEKOMEHAYETCS BBINOJIHATH B BHJE
CBapHbIX KapkacoB u3 ctaiu kiaaccos A400, A500.

9.4.18 B Hepa3pe3HBIX CKJIaJKax IIOB Ui 3aMOHOJIMYMBAHMA Hajd JIuadparmoit
oOpa3zyeTcs B pe3yjbTaTe COOTBETCTBYIOIIETO pa3MEIICHUS TOPLEBBIX pedep IIUT
MOKPBITHS.

[upuHy ™MBOB MEXAy IUIMTaMHU PEKOMEHIYETCS Ha3HadyaTb HE MeEHee: JUIsd
MPOIOJIbHBIX MBOB 50 MM; JIIsl MONEPEUHBIX IBOB HaA Auadparmamu - 200 M.

3aMOHOIMYMBAHKE IIBOB PEKOMEHAyeTcs OeTOHOM, Ki1acc KoToporo He MeHee B15, a
B 3UMHee Bpems - B25.

KoncTpyupoBaHue 3/1eMeHTOB CKJIAAKH

9.4.19 I1nuThl CKIATOK PEKOMEHIYETCS MPOEKTUPOBATh C HOMUHAIBHBIMU pa3MepaMu
3x6 u 3x12 wm. IlpomonpHbie pedpa PEKOMEHIYETCS BBIMOJIHATH MPEABAPUTEIHHO
HaIPsHKEHHBIMU; TIOTIEPEYHBIE M TOPIIEBBIC - HEHAINPSDKEHHBIMU (puc. 9.23).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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1 - monepevyHoe pedpo; 2 - To ke, TOPLEBOE; 3 - TO ke, MPOAOIBHOE; 4 - OJKA IJIUTHI; J -
apMaTypHas CeTKa IOJIKU; 6 - 1a3bl Ha MPOI0JIbHBIX pedpax MINThl 1 GOPTOBOTO
AIIEMEHTA; 7 - KpailHuii 6OPTOBOM AIIEMEHT

Pucynox 9.23 - I1TMTHI 1 GOPTOBBIE YJIEMEHTHI
BricoTy npomonbHbIX pedep pekoMeHayeTcs: npuHuMaTh B penenax (1/30 - 1/35)/1.

Hlar nomepeuHsIx peOep peKkoMeHAyeTcs MpUHHUMaTh paBHBIM 1-2 M. Bricoty
MOTIEpEYHBIX pedep peKoMeHayeTcs HazHadyaTth B mpenenax 1/15 - 1/20 pacyerHoro
IIpoJIeTa, PAaBHOTO PACCTOSIHUIO MEX1y BHYTPEHHUMH TpaHsIMHU MPOAOIbHbIX pedep. Ha
Hapy’>XHBIX TpaHAX MPOAOJIBHBIX pedep MpeaycMaTpUBarOTCs Ma3bl, 00ECIIeYMBAOIIUE
BOCIIPHUATHE CIIBUTAIONIUX YCWIIMN Mexay miautamu. [1a3el pacnonaratorcs Ha anuse (1/
3-1/4)I1 (puc 9.23).

IIpy KOMIUIEKCHOM CEYEeHMHM BEpXHero mnosca auadparM ma3bl pPEeKOMEHIYeTCs
yCcTpauBaTh TaKXKe Ha TOPLEBBIX pedpax. B aTom cityuae Topuesbie pedpa ycTpanBaroTcs
YBEJIMYEHHONW BBICOTHI, YTO MO3BOJSET HE CTaBUTh ONAIYyOKy NPH 3aMOHOJIMYMBAHUU

(puc. 9.22).

9.4.20 PazMepbl OOpTOBBIX 3JEMEHTOB, KaK U IUIUT, ONPEIENIAIOTCS PAacCYeTHBIMU U
KOHCTPYKTUBHBIMU  cooOpaxkeHusiMu.  Kak  mpaBuio,  OGOpPTOBBIE  3JIEMEHTHI
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MPOCKTUPYIOTCS JIOTKOBOTO CEUCHHS C TOPIEBBIMH peOpaMu U 0e3 MPOMEKYTOUHBIX
pebep (puc. 9.23).

BoproBbie 37E€MEHTBI PEKOMEHAYETCS IMPHHUMATh JIByX THIIOPAa3MEpOB: KpaiiHue,
yCTaHABJIMBaEMbIC BJOJIb KpacB O0OJIOYEK, U CPEIHHUE, YCTaHABIMBAaEMbIe IO BCEM
MPOMEKYTOYHBIM PsZaM KOJOHH MHOTOBOJIHOBBIX CKJIAZIOK M COCIMHSIONIME MEXIy
c000I1 OTIEIbHEIE BOJIHEL.

9.4.21 Jlnadparmpl CKIaa4aTBIX MOKPHITHH PEKOMEHAYETCS MPOEKTHPOBATh B BUIE
(dbepM cerMeHTHOro odepTaHus, 0e3pacKOCHBIX GepM, a TaKKe apoK C KeIe300€TOHHOM
WJIM CTAJILHOM 3aTSHKKOU.

OCOOCHHOCTBIO ~ KOHCTPYKTHBHOTO  peuieHuss  (epm-auadparM  Hepa3pe3HbIX
CKJIaUaThIX TOKPHITUH SBISIETCS HaJMyue OCTOHHBIX IIMIIOB HAa BEpXHEM IOsce,
o0ecreynBalIUX COBMECTHYI0O palboTy aumapparMbpl C IUIUATaMd U OETOHOM
3aMOHOJIMYMBAHMS.

Huadparmpl pa3pe3HbIX CKIAQAYaThIX IOKPBITHH NPOEKTUPYIOTCS 0€3 IIUIOB IO
BEpXHEMYy I0sicy. B 3TOM ciydae COBMECTHOCTh pabOThl CKJIaIKU € JIuadparmoit
JOCTHraeTcs 3a CYeT CBapHbIX COEJUHEHUH IUIMT M (epM, pacCUMTHIBAéMbIX Ha
BOCIPUATHE CABUTAIOLIUX YCUINH.

Huadparmel nposietoM 18-24 M MPOEKTUPYIOTCS, KaK MPABHUIIO, LIETbHBIMHU.

Jns IIPOJIETOB 30-36 M PEKOMEHy€eTCs YCTPONCTBO COCTaBHBIX
CTaJIe)KENIEe300€TOHHBIX auaparM, MOHTUPYEMBIX M3 OTIEIBHBIX OJIOKOB C IOMOIIbIO
IIEPECTABHBIX MOJMOCTEW. BIOKM CTBIKYIOTCSI CBapKOM 3aKJIaJHbIX JETaled, a 3aTskKKa
BBITIOJIHAETCS U3 POKATHOI'O METaJlIa.

IIpu cranbHON 3aTsXKKE PEKOMEHAYETCs yCTpauBaTh CTPOMTEIbHBIN BBITHO y3710B
HIDKHET o nosica, paBHblIii (1/200-1/250)72.

KoHcTpyupoBaHue y3/I10B CKJIAAYATHIX MOKPBITHH

9.4.22 XapaktepHble y3JIbl PEKOMEHAYETCS KOHCTPYHPOBATh, KaK MOKa3aHO Ha pWUC.
9.24. KpermieHne MmMoBEeCHOTO KPaHOBOTO 00OPY/IOBaHUS PEKOMEHIYETCSl OCYIIECTBIISATh
K Juadparmam, Kak B TUIIOBBIX KOHCTPYKIMAX. B cKiIagyaThIX MOKPBHITUAX TOIYyCKaeTCs
YCTPOWCTBO ad’paIlMOHHBIX, CBETOAIPAMOHHBIX W 3CHUTHBIX (OHApPEH C MHUPUHOMN
npoema, paBHou (1/2-1/3)[2. Onupanue pam GoHapel mpemrycMaTPUBASTCS HA BEPXHHI
nosic auadparm.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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a - conpsbkeHue auadparmpl ¢ OOPTOBBIM AIEMEHTOM U IUTUTON Hepa3pe3HOro
CKJIQIYaTOTrO MOKPBITHUS; O - TO XK€, C TUIUTOM pa3pe3HOro CKIaI4aToro MNOKPhITHS; 6 -
KperieHue TUIHTHI K poHapHOo# maHenwu; / - nuadparma; 2 - miura ckiaaku; 3 - 00pToBoi
3JIEMEHT; 4 - apMaTypHbIM KapKac B IIB€ 3aMOHOJIMYUBAHUS; J - CTAIBHOU ymop; 6 -
dboHapHas maHenb; 7- COeAUHUTENbHAS TUIAHKa-T10/IBECKa

Pucynox 9.24 - Y3J1bl CKJIA14aTOI0 MOKPLITUSA

[IpoeMbl A7 MPOMONBHBIX WM TONEPEYHBIX 3EHUTHBIX (POoHApei peKoMeHIyeTcs
yCTpauBaTh MPU MOMOIIH ILTUT-PAMOK HIIH TUIUT C OTBEPCTHSIMH.

[IpononsHbie pedpa MIUT, MPUMBIKAIOIINE K (POHAPHOMY MTPOEMY, PEKOMEHIYETCS
KpEeIUTh IMOCPEANHE MPOJIETA K CTAIbHON (hoHapHOM manenu (puc. 9.24, B). ®onapHas
MaHEJNb MPHU 3TOM JIOJIKHA ObITh pacCunTaHa Ha JOTIOJHUTEIbHYIO Harpy3Ky OT
MOKPBITHS.

10 Kynosa

OcHOBHBIE MOJIOKEHUSA

10.1 Kymon mpencrtaBisieT coOOW  MPOCTPAHCTBEHHYIO  KEJI€300€TOHHYIO
KOHCTPYKOHUIO B BHIAC BBIHYKHOﬁ 000JIOYKH Kpyrjioro, SJUIMIITHYCCKOIO WA
MHOTI'OYT'OJIbHOT'O OUCPTAHHA B ITJIaHEC.

DneMeHTaMU KyTOJOB CIIy»KaT, KaK MpaBUJIO, 0CECUMMETPHUYHAsi 000JI0YKa BpaLCHUS
U pacTsHyTOE ONOpHOEe Kojblo. [Ipyn Hamuuuu ¢GoHapHOrO mpoema B BEpIIMHE KyIoJia

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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YCTPpauBAKOTCA  CIKATOC (I)OHapHoe KOJIbIIO, a TaKXE TIpOCMbI U  OTBCPCTHUA,
PAaCIIOJIOKCHHBIC Ha OOKOBBIX ydacCTKax KynoJia.

CpenvHHYI0 TOBEPXHOCTh OOONOYKM PpPEKOMEHAYyeTCs MpUHUMAThb B  BUIE
MOBEPXHOCTH BpallleHUs: KOHyca, cdepsl, mapabonousa, smmmnconaa u ap. (puc. 10.1).
Kpome Toro, o6onouka MokeT OBITh 0OOpa3oBaHa BOJHUCTBIMH U CKJIaA4aThIMU
JJIeMEHTaMU. B MOKPBITUAX HAXOASAT MPUMEHEHHUE TAKXKe Kelle300eTOHHBIC ceTyaThie U
MHOTOTpaHHbIE KyTOJa.

a - TEOMETpHS; O - CXeMa yCWIN; [ - OCh BpallieHus; 2 - mapajieins; 3 - Mepuauan; 4 -
KpaeBOM MapasuiebHbIN KpyT

Pucynok 10.1 - O00/109Ka BpaleHust

10.2 Kynosia mnpoeKTUPYIOTCS B BHUAE MOJIOTUX WM MOJBEMHUCTBIX TOHKOCTEHHBIX
obonouek. [logbeMm KymonoB peKOMEHAyeTCsl NPUHHUMAaTh HE MeHee Y10 IuameTpa
OTIOPHOTO KOHTYpa 000JI0UKH.

OHOpHOC KOJIbIIO MOXKCET JIC)KAaTh Ha CIIJIOITHOM OCHOBAHHH, O6p330BaHHOM CTCHAMH,
WJINM Ha OTACIBbHBIX KOJIOHHAX.

10.3 KymonpHbIE TOKPBITUS MOTYT MPOCKTUPOBATHCS MOHOJIUTHBIMH, COOpHO-
MOHOJIMTHBIMU WM COOPHBIMU. MOHOJIMTHBIE KYTIOJIa pEeKOMEHAYETCs IIPelyCMaTpUBaTh
TJIaJIKUMU, a COOpHBIE - U3 PeOPUCTHIX HMIMHIPUYECKUX WU TUIOCKUX MaHeseH.

[Ipu mpoekTupoBaHUM KYIOJIOB CIEAYyEeT YUUTHIBATh O0IINE PEKOMEHIAINK Pa3aesioB
4, 5 n 6 vactosimero CII mo pacyeTy U KOHCTPYHPOBAHHIO.

PexomMenganuu no pacuery

10.4 Pacuer KymnoJioB IPOU3BOJUTCS MO JIBYM HPEIEIbHBIM COCTOSHUSIM C Y4YETOM
pexomeHnauuii pazznena 4.2 nHacrosmero CII. Ilpu sTtom omnpeneneHue ycunuii B
AJIEMEHTaX KYIOJIOB JIONYCKAeTCs MPOU3BOAUTH METOAAMHU TEOPUU YNPYTOCTH,
n3n0keHHbIMU B . 10.6-10.9. [lo HaliieHHBIM yCWIIMAM pacyeT MPOYHOCTH CEUEHMH,
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KECTKOCTU M TPEIIMHOCTOMKOCTH KeNe300€TOHHBIX JIEMEHTOB IMPOU3BOAMUTCS COTIACHO
tpeboBanusam CHull 52-01. [lnsa cimyuaes, npeaycmorpenHbix mm. 10.11-10.15, pacuer
KYIOJIOB IO HeCyIlel ClIOCOOHOCTH MPOU3BOIUTCS. METOJIOM MPEAEIHbHOI0 paBHOBECHSI.

10.5 IIpu mpoeKTUPOBAHUM KYTOJIOB YCUIIMSI MOXHO ONpEAESATh M0 0€3MOMEHTHOM
TEOPUH C HAIOXKEHUEM YCHIUil KpaeBoro s¢¢ekra. be3moMeHTHOe HampsKeHHOE
COCTOSIHUE YNPYrod O0OOJIOUKM C BEPTUKAIBHOM OCBIO BpAIICHUS MOXKET OBbITh
00eCIeyeHo JUILb IPU CIAEAYIOMINX YCIOBHSIX:

IJIaBHBIX U3BMCHCHHUAX TOJIIWHBI CTCHOK KYIIOJIa U paJnyCa KPpUBU3HbBI MCpHUIHAHA, a
TAKKC IIPU PABHOMCPHLIX CUMMCTPUYHBIX HAI'PY3KaX, HeﬁCTBYIOHIHX Ha O60J'IO‘H(y;

CBO60)1HBIX padrualIbHBIX W YTJIOBBIX IICPEMCIICHUAX KpacB O6OJ'IO‘-IKI/I, npu 35TOM
HaIlpaBJICHUC MCPHUIHAHAIbHBIX yCI/IJlI/Iﬁ JOJIXKHO OBITH 10 KACaTEJIbHOM K MCpUNAHY.

B stom CJIydac KpacBbIC YCIOBUA 000JIOYKH CTAaTHYECKH OIPCACIINMBI. B MMPOTHBHOM
cjydace HaHpH)KCHHO-I[e(l)OpMI/IpOBaHHOG COCTOSAAHUC KYIIOJIa HOJIZKHO OIIPECACIATBCA C
yueTOM JIeicTBUS I/I3FI/I6aIOH_II/IX MOMCHTOB.

OmnpenesieHue ycuiauii no 6e3MOMEHTHOI TeOPpUU

10.6 Ilpu cUMMETpUYHON HArpy3ke B CTEHKE KyIoJyia JIEUCTBYIOT HOpPMAJIbHBIC
MepuauaHanbHbie N1 1 kKonblieBbie N2 ycumus (puc. 10.1). Ycunue Ha eIUHUIY JTITAHBI
Mepuarana N1 onpeaenstoT U3 YCIOBHs PaBHOBECHS CEIMEHTa, OTCEYEHHOTO OT KyIoJia
KOHHUYECKOW MOBEPXHOCTHIO C YIIIOM PacTBOpa ¢

v,

—
R sin’ @

&
(10.1)

rae Vo - BepTUKalbHas PaBHOAEHCTBYIOIIAS BHEIIHEN HArpy3Kd Ha 4acTh OOOJIOYKH
BBILLIE PACCMATPUBAEMOTO CEUEHUS,

R2 - paanyc KpUBU3HBI HOPMAJIBHOTO CEYEHUs, NEPIIEHANKYIIIPHOTO K MEpUIUAHY B
JAaHHOM TOYKeE (IJIMHA HOPMAJIU TIOBEPXHOCTH 10 OCU BPALLEHUS).

Pacniop xynosa / onpenenstoT Kak FTOPU30HTAIBHYIO TPOESKIUI0 N

V,
[ ST, -
2nR, singy tg gy (10.2)

rae go - ' LHEHTPaJIbHOr0 yriia AYrd 0OOJIOYKH B MEPHUIMAHAIBHOM HAaIpPaBJICHUU.
Pacrsarusatoniee ycuiine N() B KOJIblie ONPEAEIISIOT 10 Gpopmyie
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Yo

Yo~ Snigen

(10.3)
OHO JTOJDKHO OBITh IIETTMKOM BOCIIPHHATO KOJIBLIEBOM apMaTypoOi.

KonpreBoe ycunue NgiB DOHAPHOM KOJIBIIE OMPENEISIOT 0 (hopMyIie

N.ﬂ‘: = PRM mw.lt! (10.4)

rze p - Harpy3ka Ha 1 M ¢oHapHOTO KOJIbIIA.

HNunekcer 0 u sk B popmymax 10.2-10.4 yka3pIBalOT Ha TO, YTO BCE TEPEMCHHBIC
BEJIMYMHBI, BXOJAIINE B 3TU (OPMYIIbI, OTHOCSTCSI COOTBETCTBEHHO K IIMPOTE OMOPHOTO
1 (hOHAPHOTO KOJIBIIA OOOJIOYKH.

Benuunny xonblieBoro ycunusi N2 onpenenstor no popmyiie

N, = —R;f,[z *ﬂ]

R, (10.5)
re z - HOpPMaJbHas K TIOBEPXHOCTH KyIOjla B pPacCMaTpPUBAEMOM CEYEHHH
COCTaBJIAOIIAs BHEIIHEN HarpyskKu Ha CAUHUILY II0IIaau IMOBECPXHOCTH.
s chepudeckoit obomouku mpu R1 = R2 = R
Nt N, = 2R (10.6)
".I" 4

Vo = lnR'j P, sin pdy,

0 (10.7)

Pz- BEPTUKAJIbHAs COCTABJIAIONIAS BHEIIIHEN HATPY3KHU.

Jiis koHU4eckoi 000JI04Ku R] = o0; ¢ = o = const.

@opmynel 118 onpeaeneHus: ycunuid N1, N2 u N s chepudecKux U KOHHUECKUX
000JI04eK TIpH HEKOTOPBIX BUIAX HATPYKEHHs MPHUBEACHBI B PyKOBOJCTBE (TIpUIOKEHUE

b, n. 47).

10.7 Ilpu OIHOCTOPOHHEM HArpyXEHHM KyIOJla HAarpy3KoW ¢ €€ paclpeiesieHue 110
MOBEPXHOCTH Z IOMYCKAETCs ONMPENEATh o hopmyJe

z=0,4¢(1 + sin @ sin y), (10.8)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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TAC ¢ - Harpy3Ka Ha CAUHULY TUIOIIaAn FOpHSOHTaHBHOﬁ IMPOCKIUU;
¢ - 1/2 HOCHTPAJIBHOI'O yIJjla B MCpUIHAHAJILHOM HAIIPABJICHUHU,
V- L[eHTpaJIBHBIﬁ YTOJI B KOJIBIICBOM HAIIpaBJICHUH.

HopwmanbHabie yeunust N1, N2 u cIBHTAIONINE YCUIHS S ONPENestoT Mo (GopMyiaMm:

Ny =0,4gR=
>C|:l 1 ﬂ?— 2 +coso)(l ncoﬁm‘f sinqr];
2 3sin” ¢
(10.9)
N, =0, 4R
r
x{£+isinqi——c-?—€?;[2 +cos@)(l --cnsqa]l]sinw};
2 1 3sin" @
(10.10)
2+ cosp)(1 - cos o)
S=_ﬁ,4;ﬂ_{ qj}g ®) cosw.
sin” ¢ (10.11)

B CJIydac HCIIOJIb30BAHHA KOHCYHO-3JICMCHTHBIX IMPOrpaMM pacucTa paclnpeiaACICHUC
OHHOCTOPOHHeﬁ CHETroBOM Harpy3ku pEeKOMCHAYCTCA IIPUHUMATh B COOTBCTCTBUU C
,[[CﬁCTByiOH.[HMPI HOPMAaTUBHBIMHU JOKYMCHTAMU «Har PY3KH U BO3JICHCTBUS.

10.8 KpaeBble m3rubaromme MOMEHTHl M) U pacnop Kymona /o BOIU3M KOJIbLA
PEKOMEHAYETCSI ONpeneNaTh MeTonoM cuil. CucreMa KaHOHMYECKHUX YPAaBHEHMH,
BBIPAKAIOUIMX COBMECTHOCTD YIJIOBBIX U JMHEMHBIX MEPEMEIIECHUN KyIoJla U ONIOPHOIO
KOJIbLIA 110 JINHUYU X KOHTAaKTa, UMEET BUJ

ay M, + a, Hy = a,y;
ay My + ay,Hy = ay,
(10.12)

IZ€ all - B3aUMHBIA Yrojl MOBOpOTa OT AeiicTBus Mo = 1 B HampaBJIEHHH 3TOTO
MOMEHTA B C€YE€HUH BOJIM3H KOJIbLIA;

al2 - 1o xe, ot AeiicTtBusa H() = 1 B HanmpaBJIeHUU MOMEHTA;
a21 - B3auMHoe nepemenieHue ot Mo = 1 B Hanpasnenuu H();

al2 = a21 B CAIly B3aUMHOCTHU IIEPEMELICHU;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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a2? - B3auMHoe nepemenienue ot H() = 1 B nanpasienuu H();
al( - B3aMMHBIN yToJ MOBOPOTA B TOM € CEUEHHH, BbI3BAHHBII BHEIITHEN HArpy3Koii;

a2( - B3aUMHOE NEpeMCIICHUC, BBI3BAHHOC BHEIIIHEH HanyBKOﬁ, npu COBIIAACHHUHU C
HaIlpaBJICHUEM H cuuTtaercs MoI0KUTEIbHBIM.

Eciu yYibl aj2 u al(Q) coBOAOAIOT IIO HalpaBJICHHUIO C YIJIOM IOBOpOTa daii,
BBI3BaHHBIM M= 1, TO UX NPUHUMAKOT CO 3HAKOM «IUIKOC», €CJIKM HEC COBIAAANOT - CO
3HAKOM «MHUHYC». Takoe xe MIpaBHUJIO 3HAKOB IMPUHHUMACTCA W JIA JIMHEWHBIX
nepeMeIueHI/Iﬁ. HepeMeU_IeHI/IH all U a22 BCEraa MoJO0KUTCIIbHBI.

10.9 Ilepemenienus chepudeckoit 000JI0UKH @10 U a2( ONPEIEIAIOT 0 GopMyIaM

a) U Harpy3ke oT COOCTBEHHOT'O Beca

=L —sing;
o= g e (10.13)

5

q. |
iy = ——-[mﬂp— '-—]SH'HH];
4R |+C05'-P (1014)

0) mpu paBHOMEPHO pacIpeieleHHOW Harpy3ke p() Ha TOPU3OHTAIBHYIO MPOEKIIHIO
(110 MOBEPXHOCTU 00OJIOUKH pacpeieNiIeTCsl IO 3aKOHY KOCHHYCA p = pOcosQ)

3 A
g =5 - 2sin 2gy;
(10.15)
poA
g = sin gy cos 24y,
8 (10.16)

3HaveHNe BEIMYMHBI KOdQuImenTa 4 Ui TIaIKuX KyIoJIOB OMPEIesSeTCs 1Mo
bopmyie

A=0,765R.
J11st peOpUCTHIX KYTIOJIOB
A =4l RS,

3aech In - MOMEHT WMHEpPUUH, NPUXOJALUIUMNCA HAa E€IUHULY [OJUHBI, C Y4YETOM
MepHIMaHaIbHBIX pebep;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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On - IpUBEIEHHAs TOJIIMHA 000JIOUKH C YYeTOM CEUEHHS KOJBIEBBIX pedep.
Omnpenesienue kpaeBoro 3¢ ¢exra no NnpudIUKEHHOI MOMEHTHOH TeoOpUun

10.10 ITpu Bo3nekicTBuM pacnopa ) B OMOPHOM KOJIbIIE BO3HHKAIOT MOMEHTHI Hoe
(cm. puc. 10.2), BeI3bIBaIONINE MOBOPOT KOJIbIIA HA YroJl 6k, KOTOPBIA OMpeaenseTcs 1o

dbopmyre

12R?
8, = —2 Hge.
Ebyly (10.7)
& b
2 2 2:
s 1 % ot = Hl]
e ‘uﬂ
- - ' Mﬂ
| Py =
%y
A, .
¥

Pucynox 10.2 - PacyeTHasi cxemMa y3Jia CONPSI’KEHHUs ONIOPHOI0 KOJIbIA H 000J109KH
KynoJsa

[lepemermienust kpast 000JIOYKHM, BbI3BaHHbIE PAJHAIBHBIM pacriopoM H(, MpUBEICHbI
Ha puc. 10.3.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Pucynox 10.3 - IlepeMenieHus1 Kpasi 0007109KH, BbI3BAHHBIC PAIMAJIBHBIM PACIIOPOM
Hy

Koadduimentsl ypaBHEeHUS MeTona cuill all, al2, a2, T.e. TEpEeMEIIeHHUs KpaeB
MOOBIX HEemoJorux obojiouek oT HeusBecTHhIX Mo u H( (puc. 10.4), UHTEHCUBHOCTH
KOTOPBIX paBHA €IUHUIIE, OMPEACIAIOTCS MO CICAYIOIMUM (opMyliaM, MOJTYYSHHBIM Ha
OCHOBE MOMEHTHOW TEOPUH:

A 12R;
e e ;
al:l n Ebﬁh’f
(10.18)
A 12R;
'ﬂlz & ZD % Ebkﬁg ¥
(10.19)
iy = A_]sinchn +£+ﬂgi
20 EF,  Eb R (10.20)

3necb D - u3ruOHAsl KECTKOCTh MEPHAUAHATBHOW TOJOCH €IWHUYHON IIUPUHBI
kynona. B dopmynax (10.17) - (10.20) 3HaueHue MOIyNs yOpyrocTu E TpUHUMAETCS
CHUKEHHBIM B COOTBETCTBHHM C paznaenom 5.6 Hactosimero CIIL.

a) 6}

H, H,

Hy
PAS—— -—--£T —
B A
N

Bl 1 &

¥

a - MOMEHT; 0 - pacrop

Pucynok 10.4 - MOMEHT M pacnop Nnpu B3auMoAeicTBUN 000/10YKH U OTIOPHOT0
KO0JIbIIa KynoJia

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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[ToxcraBuB B cucremy ypaBHenuii (10.12) 3HaueHus: KOAPGUIIUESHTOB, BEIYUCICHHBIE
o gopmynam (10.18)-(10.20), naxoast uckombie Mo u H(. MomenTsl M(A) 1 KOJIbLIEBOE
ycunue N2(A) mo anuHe MepuanaHa OOOJOYKM B 3aBUCHMOCTH OT KPAaeBBIX 3HAUYCHUMN
MOMeHTOB Mo u Ho onpenenstor mo GopmynaM, IOTy4YeHHBIM HA OCHOBE TEOpUHU OaKu
Ha YIIPYTrOM OCHOBaHUHU:

M(2) = —Mylcosh + sinh)e™ + AHsing sinke ",

(10.21)
pe IRE oo oo
2(A) = N, —-?Mne (sini - cosh)-
-Eﬂg singge™ cosk,
A
(10.22)

rze N2 - KoJbIeBOe yCuiine B 0e3MOMEHTHON 000JI0UKe;

M()\), N2(\) - cOOTBETCTBEHHO MHTEHCUBHOCTH MOMEHTA U KOJIBIIEBOTO YCHITUS B
IIPOU3BOJILHOM TOYKE KYIIOJIa.

Benuunny A onpexpensitor o popmyre

A = S/F,

rnae e'}“cos A, 1 e'ksin A - pyHKIIMM, 3HAYEHUSI KOTOPBIX MpUBeAeHBI B Tabm. 10.1.

Tabmura 10.1

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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4 e gokymenTax:
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A ecos A sin A Iy eMcos \ sin A

0 1 0 1,6 -0,0059 0,2018
0,1 0,9004 0,0903 1,7 -0,0236 0,1812
0,2 0,8024 0,1627 1,8 -0,0376 0,161
0,3 0,7078 0,2189 1,9 -0,0484 0,1415
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0,4 0,6174 0,261 2 -0,0564 0,1231
0,5 0,5323 0,2908 2,1 -0,0618 0,1057
0,6 0,453 0,3099 2,2 -0,0652 0,0896
0,7 0,3798 0,3199 2,3 -0,0668 0,0748
0,8 0,313 0,3223 2,4 -0,0669 0,0613
0,9 0,2528 0,3185 2,5 -0,0658 0,0491
1 0,1988 0,3096 2,6 -0,0636 0,0383
1,1 0,151 0,267 2,7 -0,0608 0,0287
1,2 0,1092 0,2807 2,8 -0,0573 0,0204
1,3 0,0729 0,2626 2,9 -0,0535 0,0133
1,4 0,0419 0,2430 3 -0,0493 0,00703
1,5 0,0158 0,2226

OTcYeT nuHBI TIyTH S WIK BEJIMYUHBI A BEIETCA OT Kpasi, K KOTOpOMY MPUIIOKEeHBI M() 1
Hy.

Pacuer Hecymieil criocoOHOCTH KYI0JIOB 10 MEeTOAY Ipe/ieJibHOI0 PABHOBECHS

10.11 Pacuer Hecymiei ctocOOHOCTH KeJIe300€TOHHBIX KYTIOJIOB IT0 METOY
MPEACIILHOTO PaBHOBECHS PU COOJIOIEHUH 00IIMX mosioxkeHu# pazaena 4 CII 52-101
peKOMeHAyeTCs MPOU3BOANTH cornacHo mi. 10.12-10.15 npu ycnosuw, 4To:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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OCCCUMMCTpUYHAA HArpy3Kka HHTCHCHUBHOCTBIO ¢ PAaBHOMCPHO paclpeaciicHa II0
FOpI/I3OHTaJ'IBHOI71 IMMPOCKIHUHU KYIIOJIa;

¢dbopma kynona - chepudeckas;
OTHOIIICHHE AHaMeTpa KOHTYpa K CTpelie oybeMa He TpeBbiiiaet 10;

apMartrypa COCTOUT U3 MCPHUIHAHAIIBHBIX MW KOJIBLICBLIX CTep)KHeﬁ, O6p8.3y}0H_II/IX
BCPXHIOKO U HUKHIOKO CCTKHU;

000JI0OYKa BpAIEHHsS OMHUPACTCS IO BCEMYy MEpUMETPy (€ciaH OIOPHOE KOJBIO
OMUpaeTcsi B OTHNCJIBHBIX TOYKAX, B HEM JOJDKHA OBITh YJIOXCHA JOMOJHHUTEIbHAS
apMmarypa, HeoOXoaumasi Uil BOCIPHSTUS BEPTUKAIBHBIX COCTABISIOIINX YCHIUH Ha
KOHTYDE);

UcUepIriaHue Hecyle cnocoOHOCTH KyIoJia IPOUCXOANUT BCIICACTBUE TEKYUECTH
apMaTyphbl.

10.12 Cxema paspywieHus Kynola HPUHMMAETCS B BUJE CHCTEMBbl CKBO3HBIX
MEpHINAHAIBHBIX TPELMH, HAUYMHAIOIINXCS Y PACTIHYTOTO KOHTYpa U COEIMHEHHBIX I10
KOHIIaM PAaCKPBIBAIOIIMMHUCS BHU3 KOJIBLIEBBIMU IUIACTHUECKUMU 1mapHupamu (puc. 10.5).
Orta cxema SBISIETCS €IMHCTBEHHO BO3MOXHOW (opMoil oOpamieHuss Kymona B
IIPOCTPAHCTBEHHBI MEXaHMU3M B cilydae, KOr/la HalJeHHble 0 0€3MOMEHTHOW TEOpUHU
YCUJIUSL HUTJE, KPOME Hapy>KHOI'O0 KOHTYPHOT'O KOJIBLIA, HE SIBJISIFOTCSI PACTATUBAIOIIMMH.
ITpu paBHOMEPHO pacHpeAeNCHHOM 10 TOPU30HTAILHONW MPOEKIMHU HArpy3ke OHU OyayT
UMETh MECTO IpH YCJIOBHUHU, YTO TOBEPXHOCTh KyMOJa KOHMYECKas, chepuyeckas c
LEHTPaJbHBIM YIJIOM, He mpeBblmatomuM 90°, nmmubo oHa oOpa3oBaHa BpalleHUEM
KBaJpaTHOW WM KyOM4YecKoW mapabolbl, a Takke TunepOosibl M HEenHOW JUHMU. {7
cepuueckux KyIOJIOB B paccMaTpUBaeMbIX ycioBusax mnpu r0/0 < 400 obiactb
peanu3alyy JaHHOH cXeMbl U3J10Ma MOXKET ObITh MPUHATA s 3HaueHuit 2r0/f > 3,5 (r0 -
paanyc ONOPHOTO KOJIBLIA).

- .';_"{Iffl'j""‘
y) '.""",
N
a - IOMCPCYHOC CCUCHUC, 0 - cxema paspymicHus
anNlﬂ.ﬂﬁHHﬂH W 3HoONori4Yackan ﬁmﬂamﬂ'ﬂ'h_ PESMELLIE'HHE' FEK."EMI:I
oXpaHa TPYQa, ayauT v cepTrdukaLms, 4 e gokymenTax: 123

COMAacosaHiA W paspelweHkd — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Pucynox 10.5 - K pacyeTy KymnoJsia 1o npeaejbHOMY PABHOBECHIO

10.13 JIns cepudeckux KymoJoB-000I0UYEK MPU MOCTOSHHBIX MPEASTbHBIX MOMEHTE
U YCUJIUMU B KOJBLEBBIX CTEPXKHSAX CTEHKH, NPUXOIANIMXCS HA €IUHUILY JIUHBI
Mepuauana s 3Hauenuit 3,5 < 2r0/f < 10 u nrQ/m < 800, UHTEHCUBHOCTh PABHOMEPHO
pacrpeiesieHHOM MO TOPU30HTAIbHOM MPOEKIMU KYyMNoJia Harpy3kKu MOXKHO OMNPENEIUTh
W3 3aBUCUMOCTHU
3
. _ nm+ kn_,
6f (10.23)

N - 06e3pa3mMepHbId KOIPGUIUCHT, 3aBUCAIIANA OT MOJOTOCTH 27(/f M OTHOIIEHUS
nrQ/m;

k - 6e3pa3zmMepHbIil K03(POHUIIUEHT, 3aBUCSIITNI OT MOJIOToCcTH 27(/f,
m - MOMEHT (Ha eIMHHILY JJTMHBI) IPEJCTbHBIX YCHIINK B MEpUINAHAILHOW apMaType

otHocutenbHO ocu 0-0 (puc. 10.6), mpoxoAsmie depe3 MEHTP THKECTH CKATOW 30HBI
0eToHa, ompeesieMblil o Gopmye

m= R -5 )
(10.24)

3nech As,mb - TUIOMIAAL CEUYEHHUS MEpPUAMAHATIBLHOW apMaTyphl HIKHEH CETKH Ha
€IVHUILY JITTMHBI KOJILIIEBOTO HAIPABIICHNUS,

h( - paboyJasi BEICOTa CEUCHUS;

X - BBICOTa C)KaTOW 30HBI OETOHA, OTpeaessieMas MOCIeJ0BATEIbHBIM TPUOIKEHUEM
¢ coomoaenueM ycnopus (10.27).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 124
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Pucynoxk 10.6 - Cxema B3auMo/elicTBHS YCHJINI B KyloJie B peeJIbHOM COCTOSIHUU

HpeIICJ'II)HOG YCUIMC HAa €AVHULY JJIMHBI B KOJIBICBLIX CTCPKHAX I10JIA O60J'IO‘~IKI/I n
orpeaenseTcs mo GopMmyiie

e R:{A:,rb * AI.:H}= 4, +q’1*

(10.25)

34€Ch AS, chn As, cu - TIOIIadb CEYCHHS KOJIbIEBOM apMaTypbl COOTBETCTBCHHO
HIDKHEN U BerHefI CCTOK Ha CAMHUIY MUIMHBI paluaJIbHOT'O HAlIPpABJICHUA.

HpeILCJ'ILHOC YCUJIMEC B OTIOPHOM KOJIBLEC 71 OIIPCACIACTCA 11O (pOpMyJ'IC

n,= R:A:.L'EI"

(10.26)
rae As,c( - TUIoaib CeYeHUs KOJIbIEBBIX CTEPKHEN OMOPHOTO KOJIbIIA.

I'paduku nns onpenenenus koddduiueHToB M U k npeacrasieHsl Ha puc. 10.7, npu
3TOM J1J1s1 3HaUeHui 3,5 < 2r(/f < 5 Heobxoaumo cobmoaars yciosue (/0 < 400.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 125
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Pucynok 10.7 - I'paduxn 1js1 onpeaesennsi Ko3ppuuuenTos 1, &, p

®dopmynoii (10.23) MOKHO MOIB30BATHCS | IS TIOJI00pa apMaTyphbl OIIOPHOTO KOJIBIIA,
€CJIM 3aJ]JaHa MHTEHCUBHOCTh HAarpy3KH U Ha3HaYeHO apMHUPOBAHKUE CTEHKU KyIoJa.

10.14 Bo wusbexxaHue NPEeKICBPEMEHHOTO pa3pylIeHHs OeToHa B C)KAaTOW 30HE
KOJIBIIEBOTO IUIACTUYECKOTO MIApHHpa 1O JOCTHKEHHS B PACTAHYTOH apMmaTrype
HANpSsDKEHUS, PAaBHOTO PACUETHOMY COINPOTUBICHUIO Ry, HEOOXOAUMO, YTOOBI
BBITIOJTHSIOCH YCTIOBHE

a{:su, 6E .
(10.27)
rae & - OTHOCUTEbHAS BBICOTA CIKATOM 30HBI O€TOHA;
ER - TpaHMYHOE 3HAYEHHE OTHOCUTEIBHOM BBICOTHI CXKAaTOW 30HBI OETOHA,

onpeaensiemoe o CIT 52-102.

TpeOyemyto ais onpeneneHus: X BeMUUuHy HOpMaibHOU cuibl N (puc. 10.6) HaxoasT
o ¢opmyIe

2
AR
N= -q—l-sm a+[n +nr(o- o) Jeose,
(10.28)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 126
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e 7 - paguyc MIIACTUYECKOro IAapHUpa, OTNpeeNseMblil o popmyIe p = 1/r(;
rs- panuyc cdepsl;

0. - YroJ1 HakJIOHA CUJIBI N

¢ - yToJl HAKJIOHA KacaTeIbHON K MEpUAHaHy Ha OIope.

I'paduxu ans onpeneneHus p npenctasieHsl Ha puc. 10.7, mpu 3ToOM A 3HAYEHUH
2r0/f = 3,5 onpeAesstoT p ¢ yYeTOM OTHOUICHUS Hc/n.

IIpudau:keHHBIN pacyeT Hecyle ClIOCOOHOCTH KYIO0J1a 110 «0a1049HO» cxeme

10.15 [Inst cBOOOHO OMIEPTHIX IO KOHTYPY cPepruecKruX 000JI0UEK BPAIICHHS C
MEpUIMAaHATBHO-KOJIBIIEBOH CXEMOH pa3pylIeHUs] pacueT MPOU3BOAUTCS U3 YCIOBUS
paBHOBecHsI paccMaTpuBaeMoi yacTu odosouku (puc. 10.8). IIpu sTom padoToii
BHYTPEHHUX CHJI B KOJIBIIEBOM TUTACTHYECKOM IIAPHUPE MOKHO MPEHEOPEUb.

Pucynox 10.8 - K pacuery KynoJsia no «0ajgo4Hoi» cxeme

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 127
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)4 & yCJI0BUs PaBCHCTBA HYJIIO CYMMBbI HpOCKI_[I/Iﬁ yCI/IJ'II/Iﬁ Ha TOPHU3OHTAJIIBHYIO OCb
BBIPAKCHUC IJIA yl“.IIOBOfI KOOPAWHATHBL éc, or paHI/I‘lI/IBaIOH_Ieﬁ CIKATylo 30HY OcToHa

gc s AJ.{\.IR.\! + g!&
BR (10.29)

rae B=Rpd + qs + ¢q's;

As,c( - TUIOIIAIh CEUEHUs BCEX KOJBIEBBIX CTEPKHEN OMOPHOTO KOJIbIIA;
R - panuyc KpUBU3HBI CPEIUHHON MOBEPXHOCTH KYIIOJIa;

o - yrioBas KOOpJMHATa Kpasi KyIoJa;

Rp- nmpu3MeHHasi IpOYHOCTH OETOHa;

gs, q's - TIOTOHHBIE YCHWJIMS, BOCHPUHHUMAEMBbIE KOJIBIIEBOM apMaTypod KyIojia
COOTBETCTBEHHO B PACTAHYTON U C)KaTOM 30HAaX paccCMaTpUBAEMOI'0 CEUEHUs KymoJa.

W3 paBeHCTBA MOMEHTOB BHEIIHUX U BHYTPEHHUX CHJI IIOCJI€ HHTEIPUPOBAHUSA
_Sing, — kL. —m=0, (10.30)

rae ke= ec0/R;

o 05M +g,R*sinky + g, Rey
= BR t ]

ec) - paccTosHME OT LEHTpa TsShKecTH paldouell apMaTyphsl Koiblla A0 IIeHTpa
okpy>xHOCTH 0;

M - MOMEHT BHEIIHUX CHJI OTHOCUTEIIBHO OCH, MPOXOISIICH Yepe3 EHTP OKPYKHOCTU
0.

3nas Beipaxxenue miusg M u3 (10.30), MOKHO HAWTH BEIWMYMHY CYMMapHOW BHEIIHEH
Harpy3ku P (puc. 10.8). B o6mem Buae

M

P=—
kry

(10.31)

rze k - koo puureHT, 3aBUCAIINNA OT BUA ONMPAHUS U XapaKTepa BHEIIHEH Harpy3Ku
(0<k<1);
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7() - paAlyC OCHOBAHMS KyIOJa.

CDOpMYJ'ILI I OpCACIICHUA k AJId XapaKTCPHBIX CIIYy4YacB OIMUMPAHUA U Pa3JIMYHBIX

BUJIOB Harpy»kKeHus npuseaeHs! B Tabm. 10.2.

Tabmnuua 10.2

Bun onupanus
Bun Harpysku
10 BCEMY
Ha 3 TOYKH | Ha 4 TOUKH Ha 5 TOouek Ha 6 Touek
KOHTYpY
PaBHOMEPHO n_2 a2 (1+2sinl8m 2 CMm. Ha 3 1
pacrnpeneneHHast mo 3 3 22 3 3 3 TOYKH
Bcell MOBepXHOCTH 3
Konbuesas, 2.1 X (1+2sinl8)x  x To xe i
pacrpe/eneHHas 1o L 22 % 3 o g
paauycy x
CocpenotoueHHas B n -'_:‘,.. (1+25in13%)n » 1
BepIIMHE 000JI0UKH 3 2 K
Cob6cTBenHas Macca | In B —2+% | (1+2sin18%) = In » n_
U A e S 1 O
000109KH
KoncrpyupoBanue

10.16 Ha craguu npeaBapUTEIbHOTO MPOEKTUPOBAHUS TOJIIIMHY CTEHOK IVIAJKHUX
KyIOJIOB PEKOMEHIYEeTCsI NPUHUMATh PaBHOU OT 1800 mo /600 paanyca KpHUBH3HBI
o0otouku B BepmuHe. Bricota pedep COOPHBIX KYIOJIOB-000JI0UEK OMpEAeNseTcs, KaK
MPaBUJIO, YCIOBHUSMHU HW3TOTOBIICHUS, TEPEBO3KM M MOHTaXa 3JEMEHTOB. ToJmuHa
00OJIOYKHU U pa3Mepbl ceueHus: pedep J0KHBI OBITh HE MEHEE, YeM 3TO MPEIyCMOTPEHO
B pazzaene 6 Hactosuero CII.

10.17 ApMupoBaHue TJIakuX 000J04YeK MpHu ToJIrHE 10 70 MM peKOMEHIyeTCs
BBITIOJHATh KOHCTPYKTHUBHO, OJTMHOYHOM CETKOM U3 CTEpKHEN TuamMeTpoMm 4-6 MM, C
marom 150-200 mm. [Tpu GombImieid TONIIMHE PEKOMEHTYETCSI YCTAHABIIUBATD JBE CETKH.

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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B 30He mpumbikaHusg OOOJOYKM K KOJBIYY TOJNIIUHY OOOJOYKH YBEJIWYMBAIOT U
YCTaHABIMBAIOT JIONOJHUTEIBHYI0 CETKY CO CTEep)XKHAMHM JAMAaMeTpoM 6-8 MM
MepuauaHanbHoro Hampasinenus (puc. 10.9, a, ©0). KonmuectBo crepikHeit
paccYUTHIBAETCS MO0 MAKCUMAJIbHOMY MEpUAMAaHAIBHOMY M3THOAIOIEMY MOMEHTY.

"

[
b
N
R
2
L

L\'.

FA T,

a - 0OBIYHOTO OITOPHOTO KOJIBIIA KYIIOJIA; O - IPEIBAPUTEIEHO HANIPSHKEHHOTO KOJIbIIA
KYIIOJa; 8 - COOPHOTO AJIeMeHTa (ITUTHI); & - MPOIOIBHBIX pedep TUTUTHL; O - y371a
COITPSPKCHUA ITPOAOJIBHOIO pe6pa IUIMTBI C MPEABAPUTCIIBHO HAIPSAXKCHHBIM OIIOPHBIM
KOJIBIIOM; € - y3J1a COMPSDKEHHS TPOJAOIBHOTO pedpa ¢ BEpXHUM KOJBIIOM; / -
MPpOI0JIbHOE pedpo; 2 - monepedHoe pedpo; 3 - apMaTypHasi CeTKa IUTUTHI; 4 - CBapHBIC
KapKachl MONEPEUHBIX pedep; 5 - CBApHOM KapKac MPOI0JIBHOTO pedpa; 6 - CTAIbHBIC
3aKJIa/IHbIC ACTAIH B TIPOIOJILHOM pedpe; 7 - CTabHBIC 3aKJIaIHbIC ACTAIH B DJIEMEHTAX
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KOJIBLIA; § - 0ETOH OMOHOJIMUMBAHUs HAaNpAraeMoil apMatypsl; 9 - npeaBapuTeaIbHO
HanpsDKeHHas apMaTypa KoJbla; /() - oB 3aMOHOJIMYUBaHUS; [/ - BEpXHEe OIOPHOE
KOJIbLIO; /2 - cTalbHbIE COEUHUTEIbHBIE HAKIIAAKI

Pucynok 10.9 - ApMHPOBaHHE MOHOJIMTHBIX H COOPHBIX 7KeJ1e300eTOHHBIX KYII0JIOB 1
HX 3JIEMEHTOB

B mecTax neicTBUs Ha KyIIOJ COCPEOTOYEHHBIX HATPY30K, & TAKIKE OKOJIO OTBEPCTUH
U IPOEMOB IPENyCMaTPUBACTCA JOIOJHUTEIbHAs KOHCTPYKTMBHAs WM pacyeTHast
apMarypa ¢ y4eTOoM peKoMeHJanui 1. 6.5 nacrosmero CII.

10.18 Pacniop kynosia BOCHPUHUMAETCS PACTAHYTBHIM OIIOPHBIM KOJIBLIOM, KOTOPOE
PEKOMEHAYETCS BBINOJIHATH MPEIBAPUTEIBHO HAIPSDKEHHBIM. BBIOOp BeTMYMHBI
00>kaTusl U KOHCTPYHUPOBAHHE OTMIOPHOT'O KOJIblIa PEKOMEHIy€eTCs IPOU3BOAMTH TaK,
4T0OBI 00€CIEUNTh TPEIIUHOCTORKOCTD KOJIBLIA MITH JIOTTYCTUMYIO IIUPUHY PACKPBITUS
TpelrH cornacHo pekomenaanusm CII 52-102.

[Ipu mpoOeKTHPOBAHUU CIENYET YUUTHIBATh CHOCOO MpPEABAPUTEIHHOIO HAINPSKEHUS
ormopHoro Kkoimela. Hampumep, wnenecoobpa3Ho mpeaycMaTpuBaTh MeEXaHHYECKOe
HaTSDKEHME IIyYKOB, KaHaToB wuiau crepkHed (puc. 10.10), pacnonaraemMbix B
MPSIMOJIMHENHBIX WIM KPUBOJMHEMHBIX Ia3aX KOJIbLA M 3aKPEIUIIEMBIX B OJHOM, TpeX,
YeThIPEX WM IIECTH €ro BBICTYNAaX B 3aBUCHUMOCTH OT JuameTpa Kojasua. s
CTEpP)KHEBOM apMaTypbl MOXKET OBbITb MPEAyCMOTPEHO HATsDKEHHE C TNPUMEHEHHEM
aNeKTpoHarpeBa. lloIMroHaNbHO-KOJIBLEBYIO apMaTypy MOXHO TakKe HaTATUBATh
OTTSKKOH C MOMOIIBIO PaiiaIbHO YCTAaHOBJIEHHBIX JOMKDPATOB.

a - CXeMa apMHMpOBaHUs; O - 1eTajlb AaHKEPHOI'0 y371a; / - apMaTypHbIE MyYKH WIN
CTEp>KHU; 2 - BBICTYI; 3 - aHKEP; 4 - CIUpaiu
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Pucynox 10.10 - IlpenBapuTeIbHO HANIPSIAKEHHOE OMTOPHOE KOJIBIO KYII0JIa

10.19 JInst KynosibHBIX HOKPBITUI auamerpoM He Oosnee 30 M mpH ycTpoiicTBe Ha
YPOBHE KOJblla KyI10JIa TOPU30HTAJILHOTO MOKPBITUS WIN MEPEKPBITUS, ONOSICHIBAIOLIETO
KyIOJ MO BCEMY NEPUMETPY, LieIecooOpa3Ho IepeaaBaTh pacrnop Ha 3TO MEpeKphITHE.
IlepexpbITHE B 3TOM Cily4dae MPOEKTUPYETCS C YUETOM MEPEAArOIIMXCs Ha HEro pacropa
U U3TH0arOIUX MOMEHTOB.

10.20 COopHble KyHOJbHBIE IOKPBITHS OOBIYHO HMMEIOT OpPTOTOHAIBHYIO CETKY
MEpHIMaHATBHBIX U KONbIEBBIX pedep (puc. 10.11) mnm poMOUYECKyr0 CETKY, €Clid 3TO
OIPaBJIAHO APXUTEKTYPHBIMU HJIM TEXHOJIOTUYECKHUMHU COOOPaKEHUSIMU.

a- O6IHI/II>'I BUA, o - IUIaH; 6 - TpallICHUCBUHAA IIJIOCKAA IIJIUTA, 1 - MOHOJINTHOE HIKHEE
OIIOPHOC KOJIbIO, 2 - MOHOJIUTHOE BCPXHECC OIMOPHOC KOJILIIO

Pucynox 10.11 - COOpPHBII KyNOJI U3 IJIOCKUX PEOPUCTBIX MJIUT

10.21 Xapaktep apmupoBanus pedep npuBeacH Ha puc. 10.9, B. Eciau pacnipenenennas
Harpy3Ka sBJISIETCSI OCHOBHOM, TO B Cpe/IHEH 30HE MOKPHITUS U3rHOAI0IIe MOMEHTHI B
pedpax IJINT, KaKk MPaBUJI0, HEBEIHUKH, IO3TOMY pedpa apMUPYIOTCS 110 pacyeTy Ha
MOHTaKHBIE HAarpy3Ku. B MpUKOHTYpHOI 30HE KyIloyia apMatypa pedep nmpoBepsercs u3
YCIIOBUSI BOCIPUATHUS KPAeBBIX U3rHOAOIUX MOMEHTOB MIPHU PaCUE€THOM Harpy3Ke.
Apmarypa MepuanaHaiIbHBIX pedep 3aBOAUTCA B OMOPHOE U (POHApHOE KOJbIIa JTUO0
COEUHSIETCS C HUMU 3aKJIagHbIMuU aetaismu (puc. 10.9, e).

10.22 TTokpbITHS 1 IEPEKPBITUS 3aHUN U COOPYKEHUI MOTYT MPOEKTUPOBATHCS B BUJIE
ckiaauaroro kymosia (puc. 10.12, a) u3 COnpspKeHHBIX KYMOIbHBIX 00004ek (puc. 10.12,
0, B), a TaK)Ke B BUJE HEMOJIHOTO Kynoia. [I[pumMepom MOKpeITHS B BUIE HETIOIHOTO

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 132
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

KyIioJia MOKCT CIIYKUTb cq)epnquKaﬂ 000J10uKa IMOKPLITUSA TE€AaTpa, B PE3YyJIbTATC
OTCCUCHUA YaCTU KOTOpOfI o6pa30BaH CIICHUYECKUI IMpoceM.

a)

a - CKJIa{4aThIil KyNo; 6, 6 - CONPSHKEHHbIE KYTOIbHbIE 000JI0UKH

Pucynox 10.12 - @opMbl KyNOJbHBIX 000J1049€K

11 Iosorue 060/10YKH MOTOKUTEJIBLHOM IraycCOBOl KPMBU3HbBI HA NPAMOYTI0JILHOM

IJiIaHe

OcHOBHBIE OJIOKEHUS

11.1 [Monorumu cYUTArOTCS 000TOYKH, IMEIOIINE HEOOIBINOHN MOABEM HaJl OTIOPHBIM
IJIAHOM TpH

Sfisaliwf, s b5,
rze 2a u 2b - pazmepbl CTOPOHBI 000JI0YKHU B IUIAHE;

f1 u f2 - cTpenbl mogbeMa 0007109KH Ha KOHTYpe (puc. 11.1).
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Pucynox 11.2 - CxemMa 000JI0YKH MOJIOKUTEIbHON rayccoBOi KPUBH3HBI

11.2 Tun cpenuHHON MOBEPXHOCTH XapakrepusyeT (opmy obomouku. B kadectBe
CPEIUHHOW PEKOMEHJyeTCsl IMPUHUMATh I[OBEPXHOCTh IIEPEHOCA WM BpallEHUs.
OOpasyrommu  IJIi  BCEX IMOBEPXHOCTEH B MPAKTHKE MPOCKTHPOBAHUS OOBIYHO
NPUHUMAIOTCSI  KpyroBble KpuBble. Jlomyckaercs Takke TNPUMEHEHHE  TaKHX
MOBEPXHOCTEH, KaK AIMNTHYECKUNA TapaOoJIon, IIITUIICOU] BPALIEHUs, TOP U Jp.

Jnst  cOOpHBIX O000JOYEK THIT TIOBEPXHOCTH OIPENENICTCS CXEMOHW pa3pesKd,
BO3MOYKHOCTSIMH YHU(HUKAIMA W yTOOCTBOM HW3TOTOBJICHHS COOPHBIX 3JIEMEHTOB, a
TaKKe YCJIOBUSIMU BO3BEACHUSI 000I0UEK.

Jl1st cOOpHBIX 000JI0UEK B KaY€CTBE CPEANHHON PEKOMEH IyeTCsl IPUHUMATh YacTh
TOPOUIATIbHOM MOBEPXHOCTH, UMEIOLIEH MOJIOKUTEIBHYIO KPUBU3HY. UneHeHue
000JI0YeK Ha TUTUTHI OCYIIECTBIISIETCS CUCTEMOM paTHalIbHBIX CEKYIIUX TUIOCKOCTEH,
MPOXOJAIIMX YEPE3 OCh BPAILCHUS, U CUCTEMOMN BEPTUKAJIBHBIX INIOCKOCTEH,
NEepIEeHIUKYISIPHBIX 3ToM ocu (puc. 11.2). [Ipu TakoM wieHEHUHU MOJI0CHl MEKITY
PaBHOOTCTOSAIIUMH PaJUAIbHBIMU CEKYLIUMHU IJIOCKOCTSMHU BHYTPU 00OJIOUKH SIBJISIOTCS
PaBHOBEJIMKMMH, YTO TIO3BOJISIET COKPATUTh YMCIIO TUIIOPa3MEPOB COOPHBIX ILIUT.
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1 - 3JIEMEHT YJICHCHUS, 2- BCPTUKAJIBHBIC CCKYIIHEC INIOCKOCTH; 3 - och BpalICHUA
paaruaIbHBIX CCKYIIUX HHOCKOCTCI‘/’I; 4 - paarajIbHbIC CCKYIIUC MIIOCKOCTH

Pucynox 11.2 - CxemMa 4JIeHeHUs] HCXOJHOM MOBEPXHOCTH 000 109KH HA COOpPHBIE
3J1eMEeHThbI

11.3 O6o0s10ukK IO KOHTYPY OIHMPAIOTCS Ha AuadparmMbl, KOTOPbIE BHIITOIHSIIOTCS B BUJE
apok, (pepm miam 6anok, a TaKKe KPUBOJIMHEHHBIX OPYChEB, YI0KEHHBIX Ha CTCHBI.
KoHTtypHBIe 6aKu peKOMEHyeTCsl IPUMEHSATh B OTAEIBHO CTOSIIUX 000JI0YKaX MpH
KOJIOHHAX, 4acTO PacIoJIOKEHHBIX 110 IEPUMETPY 3/1aHuUs, a TAK)KE yCTaHABIUBATH 110
Hapy>KHBIM PsJIaM KOJIOHH MHOTOBOJHOBBIX 000JI04€K, KOTJ]a He HAMEYaeTCst
paciIpeHe KOpIyca B COOTBETCTBYIOIIEM HAIPABICHUH.

B ocrampHbIX ciydasx ([0 cpelHUM psAgaM U Ae(OpPMAIMOHHBIM  IIBaM)
peKoMeHayeTcs ycTaHaBIuBaTh (epMmbl WM apku. [Ipumenenue ¢depm kak Oosee
KECTKUX B BEPTUKAJIBHOM IUIOCKOCTH 3JEMEHTOB MMEET NPEUMYIIECTBO MEPE apKaMH,
Tak Kak oOecrieunBaeT Ooisiee OJAronpusATHYI0 B CTaTHYECKOM OTHOIIEHUH paboTy
000JI0YeK Ha CMEKHBIX Tuadparmax.

11.4 B 3aBUCUMOCTH OT KOJIMYECTBA U PACTIONIOKEHUS AYeeK 3JaHUs 000JIO0UYKH MOTYT
MIPOEKTHPOBATHCS OTJIEIBHO CTOSIIUMU (OJHOBOJHOBBIMH) U MHOTOBOJIHOBBIMU B OZJHOM
U JIByX HampasieHusx (cM. 1. 4.1 Hactosmero CIT). MHOroBoiHOBBIE 00OJIOYKH MOTYT
MIPOEKTHPOBATHCSA Pa3pe3HbIMU U Hepaszpe3HbIMH. K pa3pe3sHbIM MHOTOBOJHOBBIM
000JI0YKaM OTHOCSTCS TaKHe, B KOTOPBIX C MOMOIIBIO CHEIMATbHBIX KOHCTPYKTHUBHBIX
Mep o0ecreynBaeTcsi BO3SMOKHOCTh TOPU30HTAIBHON MOAATIMBOCTH KOHTYpPa HE TOJBKO
KpaiHUX, HO U CpEIHUX BOJIH 000j04ek (cM 1. 11.5 nactosmero CII).

B Hepa3pe3HbIx 0005I0YKaX MPUKOHTYpPHBIE 30HBI COCEAHHMX KOHCTPYKIIUH KECTKO
COEUHSIOTCS MEX Iy coOoi u ¢ quadparmamu (cM. 1. 11.5 macrosmero CIT).

11.5 C6opHble MHOTOBOJIHOBBIE 000104kH (puc. 11.3) pekomMeHayeTcsl, Kak MpaBuIo,
IIPOEKTHPOBATh pa3pe3HbIMU. K pa3pe3HbIM cieyeT OTHOCHTh TakXke O0O00JI0UKH,
OCYILECTBIISIEMbIE TI0 THUITy TaHTEHIMAJIbHO-TIOABIKHBIX, pacyeTHas cXeMa KOTOPBIX
OnMM3Kka K OTHENBHO CTOSIIMM, YTO SBISETCA OJIAarONPUATHBIM B CTATHUECKOM
oTHoweHUU. Takoe CoONpspKeHHE TMPHUHATO IS THUIOBBIX COOPHO-MOHOJIUTHBIX
&KeNe300€TOHHBIX 000JI0UeK MOJI0KHUTEIbHOM rayccoBoil KpuBu3HEI (puc. 11.4).

-""._;r A .
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Pucynox 11.3 - OO0 BU MHOTOBOJTHOBBIX COOPHBIX KeJ1e300eTOHHBIX 000/109eK
M0JIOKMTEIbHOH rayccoBOi KPHBHU3HEI
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a - o0Mii Bua 000JI0UKH; O - TIaH 000JI0UKH pazMepoM 18%24 M; 6 - IMIIMHAPHYECKUE
pedpucThIe TaHeNn pa3MepoM 3X6 M; 2 - IeTallb COMPSHKEHUS CMEKHBIX 000JI04eK; / -
XKeNe300eTOHHBIN YIIOp BEpXHEro nosica nuadparmel; 2 - KOHTYPHbIE IUTUTHL; 3 -
CTaJIbHBIE YIOPBI; 4 - OETOH 3aMOHOJIMYNBAHUS YTIIOBOM 30HBL; 5 - COEAUHUTEIbHBIE
HaKJIaJIKU

Pucynox 11.4 - KOHCTPYKIMSA THIIOBBIX COOPHBIX #KeJ1e300eTOHHBIX 000J104eK ¢
TAHTeHIHMAJIBLHO NMOABHKHBIMH JHadparMmaMu

Hepaspesnsie 00050ukH  ABISIOTCS  Oojiee  KECTKUMH, YEM Jpyrue  THIIbI
KOHCTPYKTHUBHBIX PEUICHUH, HO TpeOYIOT OOJBIIEro pacxoaa CTalu g obecredeHus
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Hepaspe3HocTUu. [X pekoMeHayeTcs NpPUMEHSATh IIpU  HAarpy3kax Ha IIOKpBITHE,
IIPEBBILIAIOIINX 6 KH/Mz, a TaKke B palloHax c celicMUYHOCTBIO 7 OaysioB M Oonee.
MomnouTHBIE MHOT'OBOJIHOBBIE 00OJIOYKHM  pPEKOMEHAyeTCs IIPOEKTUPOBATH
HEpa3pe3HbIMU.

11.6 B o6on04kax A0mycKaeTcsl yCTPOWCTBO 3€HUTHBIX MIIM CBETOA3PaIlMOHHBIX
¢doHapeii, pacrnionaraeMbIx B cpeiHel 30He (M. 1. 6.5 Hactosero CII).

Ha o6omouku AOIMYCKACTCA IMEpCAaBaTb HAIPY3KH OT MNOABCCHBIX KpPAHOB WU
Teﬂb(bepOB, IMYTH KOTOPBIX KPCIATCA K 000J104KaM Ha CIICMaJIbHBIX IMOJABCCKAX.

Pexomenpanuu o pacuery

Pacuem omoenvno cmoswux (00H080.1H08bIX) 060I0UEK

11.7 B monoro#t ob6onouke BO3HHMKaeT cuctema ycwiauii N1, N2, S, O, a Takxke
m3rubaromux M1, M2 u kpyTsamux MmomeHToB 712, 721 (puc. 11.5).

Pucynox 11.5 - CxemMa yCHJINH B NOJIOTHX 000J10YKaX

B 3aBHcHMOCTH OT CTaguu MPOEKTUPOBAaHMSI, KOHCTPYKTUBHBIX OCOOEHHOCTEH, BHUJA
Harpy3ky U YCJIOBHMM OMHMpaHUS MO KOHTYpPY IOJIOTHE 000JIOUKH MOTYT pacCUMTHIBATHCS
o 0€3MOMEHTHOW TEOPUH C yUeTOM KpaeBoro 3¢ dekra uiu 601ee TOYHO IO MOMEHTHOMN
TEOpPUH C OMPEJEICHUEM BCEX YCWIMH, TOKa3aHHbIX Ha puc. 11.5. besmomentHas
JIMHEHHAs TCOpHUA C YUYCTOM I/I3FI/I6aIOHH/IX MOMCHTOB, BO3HUKAIOIINX B IPUOIOPHBIX
30HaX, MOKET OBbITh HCIIOJIb30BAHA B NPEABAPUTEIBHBIX pacdyeTax MIapHUPHO-OMEPTHIX
TJIAJIKKMX 000JI0YEK C OTHOCHUTENHHO OONbIIMM TogbeMoM (f/6 > 20) mpu paBHOMEPHO
pacripesiefieHHON Harpyske. Jlomyckaercs cuuTaTh IMIApHUPHBIM ONMHUpPAaHUE O00OJOYKHU Ha
CTCHBI MJIM HA YaCTO PACIOJOXCHHBIC IO KOHTYPY KOJIOHHBI, @ TAaKXXC Ha AOCTATOYHO
KECTKHE B CBOEH IUIOCKOCTH M THOKHME U3 IUIOCKOCTH auadparmbl, HallpUMEp B BHJE
XKene300eTOHHBIX (DepM ¢ TIpeABAPUTEIHHO HANIPSHKEHHBIM HIDKHUM MOSICOM.

11.8 Ilpu paboueM NPOEKTUPOBAHUU PEKOMEHAYETCS IOJIb30BATHCS pAacUETaMH C
nomouipto OBM, OCHOBaHHBIMM Ha METOJE KOHEYHBIX 3JIEMEHTOB, MO3BOJIIOIIUMU
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y4ecTh KOHCTPYKTHUBHBIE OCOOEHHOCTH 00ono4yek (Hamuume pedep, OTBEPCTHIA,
MEePeIOMOB MOBEPXHOCTH), a TAKIKE ICUCTBUTENBHYIO KECTKOCTh OOPTOBBIX quadparm.

11.9 YPaBHeHI/I}I HEJIMHEWMHONM MOMEHTHOM TCOPHHU IIOJIOTUX 000JI04YCK 3aIIUCHIBAIOTCS B
3HAYUTEILHO 00JIEE CIIOKHOM BUIC, U YTOOBI peIINTh, KAKUC YPABHCHHUA NOJIKHbBI OBITE
IMOJIO’KCHBI B OCHOBY pacycTa 3aJJaHHOH KOHerTHOﬁ 06OJ'IOLIKI/I, HCO6XOIlI/IMO
pPaccMOTPEThL BOIIPOC O MpEACiiax MPpUMCHUMOCTHU JIMHEMHBIX TeOpHﬁ.

BnusiHue HEeNMHEHHOCTH Ha BEMUYMHY YCWJIMH 3aBUCUT OT MOJBbEMa OOOJIOUKH: YeM
MEHbIIIE MTOBEM, TEM 3TO BIUSHHUE 3HauuTeNnbHee. [ BecbMa Mmojaorux 00oiouek f/o <
6) nuHEeNHas TeopHus MOXKET JIaTh 3HAUUTEJIbHYIO HOTPEIIHOCTh B OTHOLIEHUH NMPOTHOOB.
Bonpoc o wnenecooOpazHocTH pacyera IO HEIMHEHHOM TEOpHUM MOXKHO pelaTh
CIICAYIOIIMM 00pa3oM: TOJCUMTHIBAECTCS BCA HArpyska ¢, JAeHCTBymomas Ha
paccMaTpuBaeMyto 000JI0UKy (BMecTe ¢ KO3 (UIIMEHTaMH NEPEerpy3KH), U 1Mo GpopMmysam
JUHEHHOW TEOpHM ONpeAessieTcs MaKCUMalbHBIA Mporu6d wl. DTo 3HaueHue nporuda
NOJCTaBIseTCS B (DOPMYJIBI HEIMHEHHON TEOpUH, 10 KOTOPBIM OIPEENIIeTCs] BEIMYUHA
Harpy3ku ¢n, COOTBETCTBYIoIIas mporuOy wl. Ecim okaxercs, 4TO ¢nCyIIECTBEHHO
MeHblle g (HarpumMep, Ha 5 % u Oosee), TO JAHHYIO 000JIOUKY CIIEAYyEeT pacCUUTHIBATh 110
HeJnHeHo# Teopun. /g 00010uky, Kpas KOTOPOH B IIaHE CBOOOHO CMEIAtoTCs 00
IIAPHUPHO OTIEPTHI, TUOO 3aleMIICHbI, HeIMHEHHAst 3aBUCUMOCTh MEXKIY Harpy3kaMu g U
IpOruOOM w B LIEHTPE OMOPHOTO IIaHA 000JIOYKH BhIpaxaeTcs: popMyIioit

q. g ulz.vj '1"'{11{052 *ﬂ]g{:: Ty él}: (111)

31ech g * = 16qa4/E84,

rae 2a - mMpuHa ONOPHOro 11aHa, cM. 1. 11.1 mactosmero CII;
& =w/d; Eo = f0/0 - 6e3pa3MepHbIC BEIIMUNHBI;

f0 - HaYaNTBHBIN TTOTbEM 000JIOUKH;

a1, 02, 03, 04 - KOOPPHUIUEHTHI ISl KBAIPATHOW B TUIAHE OOOJIOUKH CO CTOPOHOU 2a
JUTSI IIIECTH CTy4YaeB IPaAaHUYHBIX yCaoBuH (Tadm. 11.1).

Tabmuma 11.1

Cry4aif TpaHHYHOTO YCIOBHUS o] (v} o3 o4
| +8,63 -19,62 +9,92 +22,12
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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I Q +9,9 -19,05 +8,15 +32,51
N
N
N
1T b +7,57 -13,65 +5,48 +46,07
:j
4
7 ]
v ,ﬁ + 12,45 -20,18 +7,27 +43,59
Z
7
b
Z 7
\% A7, +10,31 -15,64 +5,27 +56,99
A v
4 Z
1 7
7 Z
VI o, +9,24 -13,1 +4,13 +68,89
7
7
%
7
7

[lITprxoBKa Ha pUCyHKaX TAOJIMIbI O3HAYaET, YTO COOTBETCTBYIOLIUHI Kpail 3a1ieMieH

OTHOCHUTCIIbHO YIJIOB ITOBOPOTA; OTCYTCTBUC IITPUXOBKH - Kpa171 HIapHUPHO OIICPT.

Koadduumentsr noacuuransl npu v = 0,3; npu qpyrux 3HaYeHHUAX KoR(PHUIMEHTa
[Tyaccona HEOOXOAMMO BETHUUHY 04 YMHOXHTH Ha Kod(ppurment 0,91(1-v"); 3naueHus
o1, 02, 03 HE U3MEHAIOTCA. J[JI1 OLICHKH BIUSHHUS T€OMETPUYECKON HEJIMHEUHOCTH Ha
BEJIMUMHY Harpy3ku ¢ mnomoimbio ¢opmynsl (11.1) u Ttabn. 11.1 nepBoHayanbHO

MOJICUUTHIBACTCA HAMOOJbIIee 3HAUYCHHE BceX Harpy3ok ¢* J[lamee mo dopmyne &1 =

q*/04 mogcunTeIBaeTCA Oe3pa3MepHasi BeMMUMHA mporuba &1, onpenensemas JTHHEHHON
Teopueil. DTo 3HaueHue mporuda mnojcrasisiercs B ¢dopmyny (11.1), mo koropoi
BBIUUCIIIIOT COOTBETCTBYIOIIEE 3HAYCHWE HATPY3KH ¢n*, M OTHOCHTENbHAs Da3HUIA
MEeXNY ¢n™* 1 ¢* noacuuThIBaeTcs no popmyie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,
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(11.2)

11.10 [ns Oe3MOMEHTHOH OOOJOYKM C UIAPHUPHBIM ONHPAHHEM 110 KOHTYpPY
HOpMaJbHblE M ciaBuratone cuiasl N1, N2 u S peKoMeHAyeTCsl OIpeneisaTh I10

bopmynam:

nx
COs— —
N, = —ggR, arctg Az" + arctg—-22 | +
+ .qR]f‘”C'cn»s‘:E,
4 (11.3)
A +sin —= B +sin =
S=_1|R]R2 In 2&‘111 EL% +
A=-sin— B-—SIH-—J
2a
4‘; -n 8 X
—= R R C sin =—.
+ RyRye sin o
31ech:
0=\h/h:
n n
A= Sh"l—ﬂ[‘ - _].",l‘rb}; B =Sh-iﬂ{| + }"fb]_l
= (11.4)

Y
ch—#
2% ¥

C= i Nywge iR,
ch-g«ﬂ ? [q+ﬂ1J ’

B ¢opmynax (11.3) u (11.4): R1, R2 - rnaBHBIE paaMyChl KPUBHU3HBI CPEIUHHOMN
MIOBEPXHOCTHU B BEPIIMHE 000JIO0UKH.

11.11 be3amoMeHTHas TeOpHsl HE JAET BO3MOKHOCTHU ONPEICIINUTD CABUTAIOLINE YCUIHS
B YIVIOBBIX 30HaX OOOJIOUKM, TaK KakK HpU NPUOIMKEHUU K YIJIaM CIIBUTAIOLINE YCHIIUS
CTpeMsTca K OECKOHEYHOCTH. DTO yKa3bIBaeT Ha TO, YTO B YINIy 00OOJIOYKH paBHOBECHUE
MOJKET OBbITh 00ECIEYEHO TOJBKO C YYETOM JEHCTBUTENBHO BO3HMKAIOLUIMX B 000J0YKE
M3ru0aroMX MOMEHTOB M mepepesbiBatomux cwi. [IpubmmkeHHO mnpu pacuere
auadparM BeITUUMHY CIIBUTAIONIUX YCHJIMH Ha MpHonopHbIX ydyactkax (0,04-0,05 nmuHb
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npoJieTa) PEKOMEHIYEeTCs OIpPEACSITh IO PAa3HOCTH MEXKAY BHEIIHEH Harpy3kod u
BEPTUKAIBHOMN MPOEKIMEH CABUTAIONIMX CUJI HA OCTAJILHOM YacTH MPOoJIeTa.

11.12 MoryT OBITh TpPEIJIOKECHBl YHPOLICHHBIC BBIPAKCHUS Ui ONPEICIICHHUS

HOPMaJIBHBIX M cABHTarommx cwi N1, N2 u S ans pacuera npsMOYrojbHOH B IIaHE
000JI0YKH CO CTOpOHaMU 2a U 2b:

N, =2(x - a?-][{,‘, +Cy (67 + x? - & )}

Hg - 1{}'2 -b:}[C‘l +C2(612 +}'i 'ﬂz]];

$= -4.r:.r[C. +C (le +2y ~d’ ‘b"’]],

(11.5)
3nech:
) M Pl |
5143E :
A1 1
. 1 L) (IR %
F:—j-q{ E[az bzﬂ
T8 ppp 3B
7B
CA=ka® + kb
rae:
2 M
B-= k.[]+5 ]+k2[1+55'12u
[7]

IIpu pacuere no gpopmyse (11.5) smtopa ycunus S nomyuyaercs 6ojee ClIOKOWHON U HE
CTPEMHTCS B YIJIOBBIX TOUKAX K OECKOHEUYHOCTH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 141
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11.13 BOmu3u KOHTypa OO0OJOYKM BO3HHMKAE€T HCKaXEHHEe OE3MOMEHTHOIO
HaNpsHKEHHOTO COCTOSHUS, TaK KaK 3/1€Ch JCUCTBYIOT KpaeBble M3rnOA0Ie MOMEHTHI U
nonepeyHsle cuibl. Jis OpUOMMKEHHBIX pacyeToB MPUHUMAETCS, YTO H3THOHOE
COCTOSIHUE OOOJIOYKM MMEET XapakTep KpaeBoro sddexra M ObICTPO 3aTyXaeT Mo Mepe
yJlaleHus oT Kpas 000JI04KkU. 30Ha JeHCTBUS U3rMOAIOIINX MOMEHTOB PAaCIPOCTPAHAETCS
e jganee (3-4)s OT Kpas B 3aBHCHMOCTH OT €ro 3akpervienus, rae s = 0,7VRS. [upuny
30HBI KpaeBoro 3¢ ¢exra, B mpeaesax KOTOpoil Ha HWKHEH TpaHu 00OJOYKHU JEHCTBYIOT
pacTAruBaoIIUe HAMPSDKEHHsI, MOYKHO OINpPENeNiTh U3 TpapuKoB, IPUBEACHHBIX Ha PUC.
11.15.

B MOMeHTHO# 30HEe UMEIOT MECTO M3TrMOaroIIe MOMEHTHI M| u M2, NeicTByoImue B
JBYX B3aMMHO IEPIEHAUKYJSPHBIX HAIPABICHUAX, U KpyTsamme MOMeHThl 7112. HX
BEJTMYUHBI MOTYT OBITh HalIEHBI 10 popMyIam:

M, -.-.% S0
My =L R )

T = %-ﬁtﬂmr},
(11.6)

rrae f1(x) u f1(y) - yHKMm, XapakTepu3youme H3ruoHOe COCTOSTHAE 000JI0YKH Ha
KOHTYDE;

E&’ ES
Doy ity
12(1 - v) R R,

Oynk1us f1(x) ¥ 1Be ee MPOU3BOIHBIE UMEIOT BU:

e 2
o 2 nal S | e
SJix)=1=-¢ lmﬁ .9 [2.’3] s:nSJ :
f’[x}=le_’i*rmﬁi+sin5— :
BN N l 5 &)

= (¢
-u_.& 5| 4, 94| == —_— —|.
£(x) = e 9 LH"] cos—~ Hm.r]

(11.7)

MeHsist MHIEKC X Ha Y M S| Ha 52, TOJIYYHM COOTBETCTBYIOIINE BhIpayKeHUs U1st f1()) U
ee TpoM3BOAHBIX. [ ynoOCTBa BBIYMCICHHS OCH KOOPIMHAT PACIOIAraroTcs TaKHM
00pa3oM, YTO Ha4yajJ0 KOOPANUHAT COBHAJIAET C YIJIOM 00OJIO0UKH.

B dopmyne (11.7):
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5 =0, ?6.,!}!25;
5 = 0,76/Ry3.

Ha ocuoBe dopmyn (11.6) MoryT OBITh BBIUMCIECHBI MaKCHUMAaJIbHbIE W3THOAIOIINE
MOMeHTHI (M1)max ¥ (M2)max u kpyTsamue (712)max

{Ml}m&lijlzfﬁ nﬂﬂx=j’=ﬂ. (118)

Ou4eBUIHO, YTO AHAJIOTHYHBIC 3HAYCHUS UMEIOT U M>2. MakcuManabHBIN KpPYTSAIIUN
MOMEHT

(T = @55/ 4 nprx =y = 0. (11.9)

11.4 Yeunus u nporuObl NpSMOYTOJIbHBIX B IJIAHE OTIENBHO CTOSIIUX 00O0JOYEK CO
cTopoHamMu /1, /2 Tpu paBHOMEPHO pACIpPENETICHHBIX HAarpy3kax ¢ M IIapHUPHOM
ONMUPAHUM IO KOHTYPY MOTYT OBITh ONpeesieHbl NOo (QopMmyjiaM, IPHUBEIECHHBIM B
PykoBonctse (npusoxenue b), rae oHu npeacTaBieHbl B JBOMHBIX TPUTOHOMETPHUUECKHUX
psgax. Pacuer, BBIMONHEHHBI 1O 3THUM (GOpPMyJlaM, COCTABJICHHBIM Ha OCHOBE
MOMEHTHON TEOpUH O000JIOUEK, MO3BOJSET MOJYYUTh OOJiee JOCTOBEPHBIE BEINYMHBI
YCWJIMI B IPHUOIOPHBIX 30HAX, TaK KAK YYNUTBHIBAET JOIMOJIHUTEIBHOE NOJIE HAIPSKEHUH,
BBI3BAHHOE MOMEHTHBIM HAIIPSKEHHBIM COCTOSIHUEM.

11.15 Pacuer otnmenbHO CTOSANUX O0OJOYEK, KBAAPATHBIX B TUIAHE CO CTOPOHAMH [,
PEKOMEHIyEeTCSl BBIMOJHATH C TIOMOINBIO TaOJWIl, TMPUBEICHHBIX B PyKOBOACTBE
(npunoxenue b).

Ycunmus Ipu paBHOMEPHO paclpeelICHHON Harpy3Ke peKOMEHAYETCS ONPENeNiTh 110
dbopmynam:

a) HOpMaJIbHBIE CHJIbI V] B HampaBJIEeHWU OCU X U N2 B HANPaBICHUH OCH ) TI0 JTUHUHU
y=0

2 2
N, = - N o, 1
1 5w V2 5w,
(11.10)
rac
My
nl:H:thlI.l.l.ﬂ'ﬂHHaﬂ W 3HoONori4Yackan 'EB:!‘DHEGHDE":., P‘aﬂMELLIEHHE FI'EK.I'IEMI:I
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 143
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AWy - kosduumentsl, npuHMMaeMble o rpaduky Ha puc. 11.6. Ha puc. 11.7-11.9
npuBeieHb! rpapuku kodpduunuenToB ky, ks, ko, kpr.

I'paduku >THX KOAPPHUIUEHTOB MPEACTABICHBI sl HAaHOOoJIee YacTO BCTPEUAIOIIMXCS
3HAYCHUU

ala=117.775)

,paBHBIX 7,91 11;

0) u3rubaromre MOMEHTHI M B HampaBlieHUH OcH x 1o JuHuu y = 0 (puc. 11.7)

M= grfik”;
(11.11)
R\ cRUTAIONIKE YCHIIHS S TIO TpaHsaM 000s049kH (puc. 11.8)
gt
s
(11.12)
T') MOTNepeYHbIe CHUIIBI (), IEHCTBYIONINE TI0 rpaHsIM 00010ukH (puc. 11.8)
0= qlk,,
(11.13)
1) TnaBHble ycunus Npp, JeHCTByIOIME B 000IOYKE (B HANpaBICHUM IHArOHANM -
KpuBas ' -~ -~~~ x HeH (puc. 11.9 - kpuBas 2)
N = o Eﬂ
P b" are
(11.14)
0 0.1 0.2 0,3 0.4 x/
-1 ] T
n ] _g_ J—Ll_ l [ A= |1
0,002 A A=9
- A=7

0.004 kﬂ H-‘*F'_H'_

k
Wy K,
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Pucynox 11.6- T'paduxn kodpdunuentos V),

o

1

i 0,1 0,2 0.3 0.4 P
A=1l W
0,0002 \ .
A=19
0,0004
A=7
0,0006
ky
Pucynok 11.7 - I'paduxu ko3¢pduuueHToB ky
0 0.1 0,2 0.3 o4 x4
[ I —
0,01 P ba=lif K 1
;) A= v A= 'kﬂ- i
v el
002 -‘7 /t' #L_; 4‘—#%
I - 1 —— e
D - / '
03 i ! f
0,04 i
k; 'tﬂ
Pucynox 11.8 - I'padpuxu xod3puuuentos kg, kQ
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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0,1 0,2 0,3 0,4 x/l
0,01 A%

~ 2
0,005 ‘:"“ I~

-
S

~2

AN
— Il""‘-q-

r

0 %
A=) A=9)A=7 e s e
lp A 9) A —
pi—— ——
B So—— b
0,0 :
RF

Pucynox 11.9 - I'paduku K03 PUIHEHTOB Ay,

11.16 Pacuer xonuuyecTBa apMaTyphl B YIJIOBOW 30HE 00OOJOUYKU U €€ paclpeiesieHue
BJIOJIb JMAaroHajld PEKOMEHIYETCsS IMPOU3BOJIUTH IOCIE MOCTPOEHUS AMIOPHI TJIaBHBIX
pPACTATUBAIOIIMX  HANPSOKEHWH B JAMArOHAJIBHOM  CEUYCHHH. 3aTeM  O00O0JIOUKY
PEKOMEHIYETCSI pa3IeIUTh Ha YYACTKH, JAJIS KaKJ0T0 U3 KOTOPBIX IO 3MIOPE ONPEIEIUTh
CYMMapHO€ yCHUJIUE, a [0 HEMY - HE00X0JUMOE KOJIMUYECTBO apMaTypBhl.

JIOTIOTTHUTENBHO CTPOUTCS] OTHOAIONIast SI0pa TIIABHBIX PACTATHBAIONIUX YCHIUH 110
rpaHy 00O0JIOUKH TIPU PAaBHOMEPHOM M OJTHOCTOPOHHEH (Hampumep, CHETOBOM ) Harpy3Kax.
['maBHBIE pacTATHBAIOIIME YCHIIMS HAa TpaHW OOOJIOYKM HArpaBlieHBI MO yrioM 45° K
KOHTYpY W YHUCIIEHHO paBHBI CIABUTAIONINM ycwiusM. Ha 3Tu ycuimust mpoBepsieTcs
KOJIMYECTBO apMaTypsl y KoHTypa. [Ipm 3TOM aisi KBaapaTHBIX B IUIaHE O0OJOYEK
TJIaBHBIC YCHIINS, JEMCTBYIOIIME B HATIPABJICHUU TUArOHAJIN W HOPMAJIBHO K HEH, MOTYT
ObITh HalzeHbl 0 opmynie (11.14), a caBUTarONIKE 1O TPaHIM 000JIOYKH - 110 (hopMyIIe
(11.12).

11.17 Harpy3koii ©Ha nauadparMel 000JOYEK SBISETCS ONOPHOE JIaBJICHHE,
nepelaBaéMoe IO TpaHsAM B BHUJE CIABUTAIOIIMX CHUJ S, KacaTeNbHBIX K CPEIUHHON
MIOBEPXHOCTU OO0OJIOYKH, OOpAaTHBIX IO HANpaBICHUIO W PaBHBIX IO BEIMYUHE
C/ABUTAIOLIUM YCHWIMSIM B 000JIOUKE, a TaKXkKe MOINepeyHble CUIIbl. BausHue nonepeyHbix
ciui B 000JOYKax ¢ HEOONBINON CTpenoi moabeMa yBenmuumBaercs. llpum sTtoMm s
KBaJIpaTHBIX B IUIaHE OO0OJIOYEK CIABUTAIOIIME YCWINS U IIONEPEYHbIE CHJIBL,
JEHCTBYIOIIME IO TPaHsIM, PEKOMEHAYeTCs onpeaenars no ¢popmynaam (11.12) u (11.13)
Hactosuero CII.

[Ipu pacuere namuadparm, BBITOTHSAEMBIX B BUAE (QepM, YCHIIHS COOUPAIOTCS B Y3IIBL
[Ipu mepeHoce ycunmii ¢ ocu 000JI0YKH Ha OCh IUadparMbl peKOMEHAYETCS YUUTHIBATh
BO3HHUKAIOUIME TP 3TOM JOIMMOJTHUTCIIbHBIC MOMCHTEIL.

11.18 OmHOCTOPOHHSISI PaBHOMEPHO paclpelesieHHas Harpy3ka OObIYHO 3aMEHSIETCS
KOMOWHUPOBAHHOHN U3 CHMMETPHUYHON M 0OPATHO CHMMETPUYHON HATrpy30K.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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IIpu oOpaTHO CHUMMETPUYHOW HAarpy3ke MOMEHThl BO3HHKAIOT HE TOJBKO Ha
IPUONOPHBIX Y4acTKaxX, HO U B CpeIHEH 4acTH OOOJIOUKM Y MECT Iepernaja Harpysok.
HopmaneHbie ycunus npu oOpaTHO CUMMETPUYHON Harpyske B 4-5 pa3 MeHbIlIe, UeM MpU
crutomHoM. [Tpyu 06paTHO CUMMETPUYHON Harpy3Ke 3HaYMTEIbHbIE CIBUTAIONINE YCUITHS
BO3HHUKAIOT HE TOJILKO B yIJIax OOOJIOUKH, HO M HA MPUOMOPHBIX Y4acTKax B cpenHei
4acTH IIPOJIeTa.

B CJIydac HCIOJIb30BAHHA KOHCYHO-3JICMCHTHBIX MPOrpaMM pacucTa paclpeiaCICHUC
OHHOCTOpOHHeﬁ CHETr0oBOM Harpy3ku pCeKOMCHAYCTCA IIPUHUMATb B COOTBCTCTBUHU C
ﬂeﬁCTByIOHlHMH HOPMAaTUBHBIMU JOKYMCHTAMU «Har PY3KH U BO3JICHCTBUS.

11.19 VYcunus B 000704YKaX C COOTHOIIEHHWEM CTOPOH B IUiaHe 1:2, MMEIOIIUX
OJIMHAKOBBIC WM OJNM3KKME MO BEIMYMHE pPAJUyChl KPUBU3HBI B HAIMPaBICHUSX,
napajuiebHBIX 00€MM CTOPOHAM KOHTYypa, IPU PAaBHOMEPHO PACIpPECICHHON Harpyske
MOXKHO OmpenessTh mo Qopmynam u TabauIaMm JUisi pacueTa KBaJpaTHBIX O0OJOYEK,
HArpy>KeHHBIX 00paTHO CUMMETPUYHOUN Harpy3koi. @opMymbl 1S onpeAeNieHus] yCUIui
B o00oyo4YKax TMpH JEHCTBUU OOpaTHO CHUMMETPHUYHOW HArpy3KH TPUBEACHBI B
PykoBonctBe (mpunoxxenue b), rae cucrema K03(QUIMEHTOB B BBIPAKEHUSX YCHIIHIA,
aHAJIOTUYHBIX MPUBEJICHHBIM BHIIIIE, 1aHA B TAOIMYHOM 1 rpaduueckoit popmax.

Y4er AeHCTBUTEJIbHOM KeCTKOCTH KOHTYPHBIX AuadparM v UX BJIMAHHE HA
HANIPSIZKEHHO-1e(hopMUPOBaHHOE COCTOSIHNE 000J104eK

11.20 Ecnmm 006070YkH OMUPAIOTCS Ha THOKHWE B CBOEHW IUIOCKOCTH AuadparMbl
(Hampumep, apku C 3aTsDKKamMH), TO BEJIUYMHBI YCWIMM B TNPUKOHTYPHOH 30HE
3HAYUTENIbHO OTJIMYAIOTCS OT MOJYYEHHBIX PACUETOM MU JKECTKHUX nuadparmax, Xots B
CpemHel 30HE coxpaHsercs Oe3MoMeHTHOoe coctosiHue. Ha puc. 11.10 mokaszaHsb
pe3yNbTaThl pacueTa OAHON M TOM e KOHCTPYKIHMHU 000JI0UKH 0e3 yueTa MoAaTIuBOCTH
muadparm (TuHUSA 1) U ¢ y4eTOM IEUCTBUTEIBHON KECTKOCTH AuadparM B BHJIE apOK U
dbepm (mmumm 2, 3). U3 pacuera ciemyeT, 4TO BEIMYMHA YCUIUN N] TPaKTHYECKH HE
3aBHCHT OT KECTKOCTU Auadparm.
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1 - 6€3 yuera moIaTaIuBOCTH Auadparm; 2 - C y4eTOM MOJATIMBOCTH nuadparM B BHIIE
dbepm; 3 - TO ke, B BUJIE apOK

Pucynox 11.10 - I'paduxu ycuanii N1, N2, S u M B 0TA€JIbHO CTOSALIEH 000/104UKe 110
pe3yJibTaTaM pacueToB

[Ipyu mapHUpPHOM ONUpPaHUM HA KECTKUE Auadparmbl ycuiinusg N2 Ha KOHTYpEe paBHbBI
nymo. [lpu gumadparmax B Buae ¢epMm 00070Yka B KpaeBOM 30HE WCIIBITHIBACT
HE3HAUMUTENIbHOE pacTsokeHne ot ycwiuid N2, Ilpw mmadparmax B Buae apok,
o0aaroluX 3HAYUTENbHON MOJATIMBOCTHIO, B PE3yJIbTaTe CKUMAIOUIUX HaMpsKEHUI
OoT wu3ruba KOHTypa o000JI0YKa B TPHUKOHTYPHOH 30HE OKa3bIBaeTcs cCxkartoi. B
3aBHCHUMOCTH OT ECTKOCTHU auadparM MeEHSeTCS U 3HAaK MOMEHTOB B OOOJIOUKE: MpHU
MOJATIMBBIX JuadparmMax B BHJE apOK PacTSHYTOM OT M3ruba OKas3bIBAE€TCS BEPXHSSA
rpaHb 000JO0UYKH, TIPH OoJiee KeCTKUX auadparmMax B Bujae (epM pacTsSIHyTa HIDKHSIS
rpanb. TakuM 00pa3zom, JHIIb MPHU JOCTATOYHOM KECTKOCTU auadparMm, Hampumep, B
BUJIE JKEJIE300€TOHHBIX (epM C MPEABAPUTENBHO HAINPSHKEHHBIM HIKHUM IOSICOM,
JOMYCTUMO B TIEPBOM MPUOIMKEHUN BECTH pacueT 0e3 ydera MOJaTIMBOCTH auadparm.
Pacuer mMoxeT Mpou3BOAUTHCS MO O€3MOMEHTHOW TEOPUHU C YUETOM KpaeBoro 3ddekxra
WJIY 110 MOMEHTHOU TE€OpHH.

B 060104Kkax ¢ KOHTYpHBIMHU 3JIEMEHTaMH B BHJI€ KPUBOJIMHEHHOTO Opyca, ONepToro
Ha KOJIOHHBI, paclpeiefieHue YCWINM B MPUKOHTYPHOU 30HE OTIMYHO OT 000JO0YEK C
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KOHTYPHBIMU 3JIEMEHTaMHM JPYIMX BHIOB (apku, ¢GepMbl M JAp.), YTO JOJDKHO
YUUTBIBATHCS [IPU pacyeTe U KOHCTPYUPOBAHUH.

Harpy3ku Ha KOJIOHHBI, M3rHOAIOIIME€ MOMEHTBHl B KOHTYPHBIX 3JE€MEHTaX M HX
nporuOsl MOTyT OBITh HaiJleHbl MPUOIMKEHHO U3 pacdyeTa KOHTYpPHBIX OpyCheB Kak
Hepa3pe3HbIX OaJoK Ha paBHOMEPHO paCHpeAeieHHYI0 M0 HX JJIMHE Harpys3Ky
MHTEHCUBHOCTBIO, PAaBHOW YacTHOMY OT JeJleHHusi oOIied Harpy3ku Ha OO0OJOYKYy Ha
JUTMHY KOHTypa B ocsix. M3 pacuera KOHTYpHBIX OpyCheB KaK Hepa3pe3HbIX 0aJOK MOTYT
OBbITh HallIEHbl YCWINA B HUX M OT OCAJIKU KOJIOHH (01Op).

11.21 B oTnenbHO CTOSAMMX OOOJOYKAX yHpyras MOJATIMBOCTb JuadparM BIHSET
CYLIECTBEHHO JIMIIb HA YCWJIHSA, JNCHCTBYIOIIME B CEUEHUSX Yy auadparMm; B CpPEIHUX
000J10YKaX MHOTOBOJIHOBOT'O MOKPBITHS - HAa YCUJIHSI 110 BCEH KOHCTPYKLUH, YTO JTOJDKHO
YUUTBIBAThCS NPU pacdyere U KoHcTpyupoBaHuu. Ha puc. 11.11 npuBenens! pe3yapTaTsl
pacueToB cpenHeil 000JOYKM MHOTOBOJHOBOTO B OJHOM HAIPaBJICHHUHM MOKPBITUS C
y4eTOM MOAATIAMBOCTH JuadparM. Jlias OIEHKH KEeCTKOCTH JuadparM oOogouka
paccuMThiBasach NMpu auvadparmMax B Buae (ep™m, apoKk W KPUBOJIMHEHHBIX PHUTrENeH,
OIMPAIOLIUXCS HA CTEHY, MPOTU0 KOTOPHIX PaBEH HYJIO (COOTBETCTBEHHO JUHMH 1, 2, 3).
Jns cpaBHeHus Ha rpaduxu puc. 11.11 HaHeceHbl BeaMUUHBI yCWiInH (JuHUA 4),
MOJIyYeHHbIE W3 pacyera cpeiHeil UIMHBI BOJHBI C XECTKMMHU auadpparmamu. [lpu
a0COJIIOTHO JKEeCTKUX Auadparmax, Mporud KOTOPHIX paBeH HYIO, ycuius N1 1Mo BceMy
CEUEHHUIO OKa3bIBAOTCA CKUMaromumu. CienoBareiabHO, B MHOTOBOJIHOBOM IOKPBITHH C
KECTKUMHU AuadparmMamMu CMeXHbIE OOOJOYKM MJOJDKHBI OKa3blBaTh Jpyr Ha Jpyra
B3alMHOE JaBJICHUE.
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1 - ¢ y4eTOM MOAATAUBOCTH JuadparM B Buae pepm; 2 - TO ke, B BUJIE apoK; 3 - TO XKe, B
BHJIC KPUBOJIMHEHWHBIX pUTEIICH; 4 - 6€3 yueTa moJaTIuBOCTH Aunadparm

Pucynox 11.11 - I'padpuxu ycnamii N1, N2, S 1 M1 B MHOTOBOJIHOBBIX Hepa3pe3HbIX
000/109KaX N0 pe3yIbTATAM PacyeTOB

Pe3ynbrarhl pacuera ¢ yueToM IEWCTBUTEIBHON )KECTKOCTH auadparM B BHIE apoOK U
dbepM TOKa3bIBAIOT, YTO IO JMHUM COMNPSDKEHHUS OO0O0JI0YEeK BO3HUKAIOT —YCHIIMS
pacTsDKeHUs, pudeM Ipu OoJiee THOKUX auadparMax B BHIIE apOK JEHCTBYIOT OOJIbIINE
pactsaruBaomme ycunus N]. Ilpu abcomoTrHo xecTkux mauadparmax ycunus N2 Ha
KOHTYpE paBHBI HYJIO, a MO BCEMY CEUYEHMIO SIBISIOTCA Cxxumarommmu. [lpu ydere
MOJATIMBOCTU JAuadparM B CEUEHHUSIX OOOJOYeK Yy KOHTypa BO3HUKAIOT YCHJIUS
pacTsokeHns. CylecTBEHHO YBETUUYHUBAIOTCS TAKKE CABUTAIOIINE YCHIIHS IO CPAaBHEHUIO
c pacdyeToM 0e3 yderta momarauBocTd nuadparMm. IIpu pacuere 000J0YE€K KOHTYPHBIC
KOHCTPYKLUMH  JOMYyCKaeTcss  NpUOIMKEHHO  XapaKTepu30BaTh  MPUBEICHHBIMU
KECTKOCTSAMU AIIEMEHTOB THUIa OAJIKU UM apKU C 3aTSKKOM.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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W3 yncna npakTH4eCKUX METOJOB pacyeTa, KOTOPbIe MOTYT OBITh MCIIOJIB30BaHbI Kak
06e3 mnpuMeHeHHs, Tak M C moMmomipio OBM, pekoMeHayeTcs pacueT ¢ Y4eToM
JEMCTBUTEIBHON JKECTKOCTH KOHTYPHBIX DJIEMEHTOB, KOTOPBI CBOAMTCSA K HAJIOXKEHHUIO
Ha OCHOBHOE HaNpsKEHHO-Ie(POPMHUPOBAHHOE COCTOSHHE OT JEHCTBUS HArpy3kud Ha
[IAPHUPHO OINEPTYI0 IO KOHTYPY OOOJOYKY JONOJHMUTENbHBIX 3HAUCHUH YCHIMHA U
IIEPEMEILEHUH, BBI3BAHHBIX BO3JEHCTBUEM HAa OCHOBHYIO CHUCTEMY (JIMIIHUX»
HEM3BECTHBIX, YYHTHIBAIOLIMX COBMECTHYIO pabOTy 00O0JIOUKH C MPUMBIKAIOIIUMHU
KOHCTPYKLHUSMH.

Eciu A0OIMYCTUTb, YTO ne(bopMaLu/m, BbI3BAHHBIC Ha OJHOM Kparo O6OJ'IO‘1KI/I,
3aTyXarT, HC b1(0)7018; @i (0] TpEX APYrux KpacB, IO KaXJIOMY Kparo 000JI0YKH CJICayCT
COCTaBUTL U PCHIUTH CHUCTCMY U3 UYCTHIPCX KAHOHUYCCKHUX ypaBHeHHfI, CBA3BIBAIOIINX
JIMOIHUEC» HCEU3BCCTHBIC MCKIAY coboii. B kauecTBe 3THMX HEM3BECTHBIX TIPUHSATBI
KpaeBoﬁ I/I3FI/I6aIOH_II/II\/'I MOMCHT, KpacBOC HOPMAJIbHOC YCHUJIIUC, IMPOJOJIbHBIC U
HOPMAJIbHBIC K ITOBCPXHOCTHU NEPEMECIICHUA TOUCK Kpas 000JIOUKH.

11.22 [ToBepxHOCTb 000JI0YEK, COOUPAEMBIX U3 LIMIMHIPUYECKHUX MaHEIeH, B OJHOM U3
HampaBJICHUH B MECTaX CTHIKOB IUIMT UMEET nepesiombl (cM. m. 11.44 u 11.47
Hacrosero CIT). Hanmnune nepesioMoB HOBEPXHOCTH MPUBOJUT K MOSBICHHIO
3HAYUTENbHBIX U3TH0AIOIMX MOMEHTOB MO BCEMY MOJII0 000I0UKH U
IepepacipeesICHNI0 HOPMAJIbHBIX YCUINH, JEMCTBYIOIMX B HAIIPABJICHNUU IIEPETIOMOB
(puc. 11.12). PacueTHble popMyIibl, yYUTHIBAIOIIKE BIUSHUE IEPETOMOB TOBEPXHOCTH,
npuBeneHbl B PykoBoactse (mpuiokenue b). Pacuet BoinosiHAeTCS B ABa 3Tana: cHavanta
HaXOJAT OCHOBHBIEC YCUJIMS U3 pacyeTa KOHCTPYKLIMH KaK IJ1aJIKoi 000JI04KH, B KOTOPYIO
OHa BIIMCAaHA, 3aTEM ONPEIEISIIOT JONOIHUTEIbHbIE YCUIINS, BBI3bIBAEMbIE HATMUHEM
IIEPEIOMOB MOBEPXHOCTHU. [loyueHHbIe yCUus CyMMUpPYIOT.
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a - TTIaJJKHUX; 0-c pe6paMH U niepeiioMaMi MOBECPXHOCTHU

Pucynox 11.12 - I'paduxn nporubos W n yeuinuii Nx, Ny, Mx110 pe3yibTaTaM dKCIIEPHMEHTAIbHbIX

HCcJIeI0BaHNIi Moaeael 000J104eK

IIpu TakoM moaXonxe HOpPMaJbHbIE YCHUJIMS BJAOJb 00pa3yloIUX LWIMHIPUIECKUX
naHesnei OyIyT TaKUMHU ke, KaK U B IJIaJKUX 000JI0UKaX, T.€. UX ONpPENeNIioT Ha IEPBOM
sTane pacuera. Ha mepBoM jke 3Tame OnpelessaioT CyMMAapHbIE B IIpefenax IIHPHHBI
naHeJieil HopMasbHbIe CUJIBl B CEYEHUSAX MO OOPa3yIOIIMM, a TaKKe YCHJIUS B YTJIOBBIX
30HaX M Ha KoHType. Ha BTOpOM »dTame HaxomaTcs IONOJIHUTEIbHBIE YCHIIHA,
JCUCTBYIOIIME B HAlpaBICHUU IEPEIOMOB, M H3rHOAIOIME MOMEHTHI B CEUCHHSIX,
NEPIEHANKYISAPHBIX 00pa3yIOUIMM HMINHAPUIECKUX MaHeNeH.

I[OHOJ'IHI/ITGJ'IBHLIC ycuinusa ONIpCACIIAOT mMyTeM PACKpPBITHA CTaTUYECKOM
HEOMPCACIMMOCTH B MECTAX ICPCIIOMOB IMOBCPXHOCTH C HCIIOJIB30BAHUCM B PACUCTC
IMMOJIYYCHHBIX Ha IICPBOM ITaIIC YCHHHﬁ.

st obosouek ¢ pedpaMu BIOJIL 00pa3yOUIMX LWIMHIPUYECKUX MaHeNlell B pacuer
BBOJUTCSI MpPHUBEACHHAs >KECTKOCTh Ha | M ceueHus, NapajulelIbHOTO IEpEIoMy,
orpesessseMas ¢ yueToM 3TuX pedep.

Pacuer Hecymieii crnocod0HOCTH 000/1049eK

11.23 DxcniepuMeHTaIbHbIE UCCIEOBAHUS MO3BOJIMIIA BBISIBUTh, YTO TPHU JICHUCTBUU
Ha 000JIOYKYy pPaBHOMEPHO pacHpe/elICHHON Harpy3Kd BO3MOXKHBI OOIass W MECTHast
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cxeMbl paspyuieHusi. Hanbonee HarimsaHbIM IPUMEpPOM OOIIETO pa3pylICHUs SBISETCS
o0pa3oBaHMe MATHIUCKOBOM (1IaTpoBOii) cxembl uznoma (puc. 11.13). Pacuerom mo 3toit
CXeMe PEeKOMEHAYETCSl MPOBEPATh KOJIUYECTBO apMaTyphl, YCTAHOBJICHHOH B YTJIOBOM
30He 0000ukH (cMm. mmr. 11.25-11.27 nactosimero CIT).
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a - MEXaHU3M Pa3pyLICHUs; O - CXeMa U3JI0Ma 00OJIOUYKH B IIJIAHE; 6 - DIIOPEI
TUTACTHYECKUX Ae(opMaItuii mo JMHUAM U3J10Ma; [ - IepBOHaYaIbHas popma 000JI0UKH;
2 - (hopma 000I0YKH B CTAANU NPEJEITHLHOTO PABHOBECHS; 3 - INHUN H3JI0Ma
(macTuuecKue MapHUpbl); 4 - pacTsHYTbIE (pa3pbIBHbIE) yUACTKU JIMHUNA U3JIOMA; J - TO
Ke, CKaTbIe

Pucynox 11.13 - Cxema pa3pylieHus IJaJKoil 000JI04KHU NPH J1eliCTBUM PABHOMEPHO
pacnpeneeHHOH HAIPYy3KHU

[Ipu oOpazoBanuu o0OmIEH CXEMBI pa3pymIeHUs] TPOTHOBI O0OJOYKM K MOMEHTY
UCYEepIaHUsl HECyIleW CHOCOOHOCTHM Majbl IO CPAaBHEHHMIO CO CTPEJION MoabeMa
000JIOYKH HajJ OINOPHOH IUIOCKOCTBIO. B 3TOM ciydae peKOMEHIyeTcs HCIIOIb30BaTh
METOJ, TPEAEIbHOIO pPABHOBECHs B €ro KIACCHUYECKOW IIOCTAaHOBKE, KOrAa IIpU
COCTaBJICHUM YpaBHEHUN paBHOBECHS BHEIIHMX M BHYTPEHHUX CHJI NpeHeOperaroT
M3MEHEHHOM IreOMeTpUEN TOBEPXHOCTH.

11.24 MecTHOE pa3pylIeHHE CBS3aHO C CYIIECTBEHHBIM HM3MEHEHHUEM (POPMBI
MOBEPXHOCTH OOOJIOYKH B OTrpaHMYEHHON obOmactu. B peOpHCThIX Kene300eTOHHBIX
000JI0YKaX TpH JEHCTBHM pAaclpeleIieHHBIX Harpy30K pa3pylIeHHe dYaile BCETo
HACTyIaeT B pe3yJibTaTe MCUEpHaHUs HECYLIeH CIOCOOHOCTH MOJKU MEXIy pedpamu,
YTO TaKKE€ OTHOCUTCSI K MECTHOMY pa3pylIEHUIO, a B Cly4ae IPUIIOKEHUS
COCPEIOTOYEHHBIX HArpy30K OOBIYHO HaOJIOMaeTcsi paspylieHHe B BHJIE KOHyca C
BEPIIMHON IO COCPEIOTOUCHHON cuitoil. Pacder Hecymel cmocoOHOCTH 000JI0YeK TpH
MECTHOM pa3pyllIEHUU PEKOMEHAYETCSI MPOU3BOJUTH IO METOJY HPEEeIbHOTO
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paBHOBECHs], MPH 3TOM LEJIECOOOpa3HO YUHUTHIBATH MU3MEHEHHE (POPMBI MOBEPXHOCTHU
000JI0YKH B CTaANUHU, OJM3KON K pa3pylIeHHIo, - cM. mt. 11.28, 11.29 nacrosimero CII.

11.25 TIpu BBIMOJHEHUH TPEABAPUTEIBHOIO pacyera 0O0JIOUKH Ha MPSIMOYTOJIbHOM
IUIaHE CO CTOpPOHAMHM 2a u 2b, cTpenoi moabeMa f U paauycaMu KpUBU3HBI CPEIUHHOMN
IIOBEPXHOCTU RxM Ry ¢ MIaPHUPHBIM OIIMPAHHUEM 10 KOHTYPY, HArPyKEHHOM paBHOMEPHO
pacrpelielIeHHOW  Harpy3kOil ~ MHTEHCHUBHOCTBIO ¢, HEOOXOIUMOE  KOJMYECTBO
JIOTIOJIHUTENBHOM KOCOM apMaTyphl A'y B YIJIOBBIX 30HAX PEKOMEHYETCS ONPEACIATH 110

bopmyie

2
%~ﬁﬁm—sinm—n,.m¢_{f-r}
- R, sinB(f-1) ' (11.15)

A

3necs K = | mpu mapHUPHOM ONMHUPAaHUM OOOJOYKH 1O KOHTYpYy U K = 4 mpu ee
ONUpaHUM T10 YIJIaM;

dsd- YCHUIHUC, BOCIIPHUHHUMACMOC apMaTypoﬁ CCTKH IINIMTBI Ha JJIHUHC 1 M B
JUaroHaJlbHOM CCUCHUU,

Rg- TpUBEICHHBIA paauyC KPHUBH3HBI JAMArOHAIBHOTO CEYCHUS, OINpPEACSIeMBINd I10
bopmyie

Rﬁ' _ ak + ﬁZ + f:! .
2f '
&d - yrioBasi KoopauHaTa Kpasi 000JIOYKM B JHMaroHajdbHOM CEYEHUH, OIpejaessiemMast
o ¢opmyIe

Acon- TIIOLIAb CEUEHHMs] KOHTYPHOM apMaTyphl, paclolOXEHHOW B KOHTYPHBIX
9JIEMEHTAaX Ha pPAcCTOSHUU ¢ OT IJIOCKOCTH, TMPOXOASIIeH dYepe3 BEpIIMHBI YIJIOB
CPeAMHHON MOBEPXHOCTH;

Rsy, Rs,con - pacueTHOE CONPOTHBIEHHE COOTBETCTBEHHO KOCOH apMaTyphl B yTIJIOBOM
30HE U apMaTypbl KOHTYpa;

B - yros HaKkJIOHa KOCOM apMaTypbl K TUaroHajM IUIaHa;

f1 - pacCTOsHME OT PABHOACUCTBYIOIIEH YCHUIMHA B KOCOM YIJIOBOW apmarype 10
IUIOCKOCTH, MTPOXOIALIEH yepe3 BEPLUIMHBI YIJIOB CPEIUHHON MOBEPXHOCTH.
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Ecnn B Beipaskennu (11.15) A%< 0, To 10NONHUTENBLHON KOCOM apMaTyphbl B YIJIOBOI
30He MO pacuery He TpeOyercsa. I[lpu omupanuu 00O0JOYKH MO yriaM MmoA00poM
KOHTYPHOU apMaTypbl JOHKHA OBITh UCKIIOYEHA BO3MOXKHOCTH pa3pylIeHUS 000I0UYKH
10 CPETHEMY CEUYEHHIO.

11.26 OxoHuaTeNnbHBIA pacyeT Hecylleld CMOCOOHOCTH OOOJIOUKH C INAPHUPHBIM
ONMPAaHUEM TI0 KOHTYpPY Ipu OOIIEeM pa3pylleHHH B pe3ysbTaTe IEHCTBHS paBHOMEPHO
pacnpeqelIeHHOM Harpy3KM PEKOMEHAYETCsl MPOU3BOAUTH IO MATUAMCKOBOH CXEME
uznoma (cm. puc. 11.13).

[IpuBenennsie (GopMysbl IMOJYyYEHBl ISl MOJOTMX 000JI04eK, HMMEIoUIMX (Gopmy
AIUTUIITHYECKOTO Mapadoionsia

B
At

OHu MOTYT OBITH TaK)KE€ PEKOMEHIOBAHBI JIJIsl pacyeTa MoJoruX 000JI04EK, MMEIOINX
Ipyryio ¢GopMy MOBEPXHOCTH (HAIIPUMED, KPYTOBYIO TTOBEPXHOCTH MIEPEHOCA, BHEITHIOIO
4acTh TOpA), MOCKOJBKY HECYyIasi CHOCOOHOCTh 3TUX 000I0YEK OTIIMYACTCS
HE3HAYUTEIHHO.

PacueTHOoe 3HaYeHME HArpPy3KH ¢, OTBEYAOIIEe MCUEPIIAaHUIO HEeCyIIel CrocOOHOCTH
000JI0YKH, PEKOMEHTYETCsI ONIPEACIIATh MO (hopmyJie

q = ﬁtif%ws[v.ﬁ.lmw.RHM1x};
2U, .
vi[3(2-v)-C(3-2v)]

v, =(1 +u1(>.=v+r;1}[u(3-1u]+ ‘;(3_3;4.5:)}_

¢5 [V.;l-'-ll'-”-s“mnsxj -

r. 3 [P
—4.2\!{]—-\-}[2{1"?] -E{l-ﬁ] ]*;ﬁ(]—ﬂf*

+ﬂ,151‘!l1v1 3 [] + # N — (1 - \!f].

(11.16)

Bripaxenue (11.16) sBrnsieTcst pyHKIMeH OBYyX NMEpEMEHHBIX BEJIWYHMH V U {, TaK Kak
OCTaJIbHBIE TSTHh MApaMeTPOB A, W, W, Tcon, Y UMEIOT OIpEIEeICHHbIC 3HAUCHUS IS
KKI0W KOHKPETHON 00O0JIOUKH

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 155
COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

a i/
A= y==l
b f
i Rﬂ""{l‘ .!I'Al i
I"I s T e T
ul 1
Mean 'f_ . X = 2 =
h’ Ab
(11.17)
rae a, b, Acon, Rsy, t - 0003Ha4eHus Te xke, uto U B popmyie (11.15);
f1, f2 - ctpenbl mogbeMa 000JI0UKH Ha KOHTYPE;
Ai, Ay - TIOIAnb CEYEHUs CTEPXKHS COOTBETCTBEHHO AapMaTypHOW CETKH U

JIOTIOJTHUTENBHON KOCOM (YTJIOBOI) apMaTypbl;

U, U] - PACCTOSIHUS COOTBETCTBEHHO MEXIY CTCPKHSIMHU apMaTypHOW CETKH ILIUTHI U
MEX/Ty YTJIOBBIMH CTEPXKHSIMHU JIOTIOJHUTEIHLHOW KOCOW apMmarypbl (00Iee KOJTUIeCTBO
JOTIOJTHUTEIBHON KOCOW apMaTyphl B YIJIOBBIX 30HAX 33aJaeTCs Ha OCHOBE pacyera IIo II.
11.25 nacrosimero CII).

Benmuunsl v u {, COOTBETCTBYIONIHE MUHUMYMY (GYHKIUU D5, MIPEICTABISAIOT COO0M
rapamMeTpbl CXEMbI U3JI0Ma, TaK KaK OMPEIETsIOT pa3Mephl cpeiHero aucka (puc. 11.13).

Munumym Qyskuuu @5 (v, {) peKOMEHAyeTcs ONpPEeAessATh YUCICHHO C MOMOIIBIO
OBM. 3nas 3Hadenwe min @5, mo ¢opmyne (11.16) HaxomaT 3HAYCHHWE PACUCTHOM
Harpy3KH g.

11.27 Tlpu pacuere Hecymiedl CIIOCOOHOCTH MPSIMOYTOJBHBIX B IIaHE PEOPHCTHIX
000JI0YeK C HIAPHUPHBIM ONMHPAHUEM IO KOHTYPY PEKOMEHAYETCS CEUYEHHE apMaTyphbl
pebep B moje OOOJOYKH PAaCHpEleNUTh PaBHOMEPHO («pa3maszaTb») MO MOBEPXHOCTH,
MIPOBEICHHON Yepe3 IEHTPbI TSHKECTH apMaTypbl MOIKPEIUISIOMUX pedep MmapasuieabHO
CpeAMHHOM MoBepXHOCTH 00osouku. [Ipu pacuere Hecymei cnocoOHOCTH 000JI0UEK MTPH
o0IIeM pa3pylieHUH B pe3yJbTare JCHCTBUS PAaBHOMEPHO pPACHpEACNICHHON Harpy3Kd
pexomeHayertcs, kak ¥ B 1. 11.26 nactosuero CII, paccMaTpuBaTh NATUAUCKOBYIO CXEMY
uznoma (puc. 11.13), onpenensieMyio 1ByMs napamerpamu v u C.

Jyist peOpucToii 000JI0YKH ¢ KBaJAPATHBIM TUTAHOM C OJMHAKOBBIM IIarom peodep /ripB

000MX HaNpaBJICHUSAX BEIMYUHY PACUETHONH PAaBHOMEPHO paclpelelIeHHOW Harpy3Kd ¢
PEKOMEHAYETCS ONpPENeNsTh o hopmyJe

q = -E]—i- n--;{i-'&; {"'1.“-: ml“?t'nm":' x}:

U
(11.18)
MPOMBILLNEHHARA W SHONOMMYecKan BasonacHocTs, PasmeleHne pexnamb
oXpaHa TPyAa, ayauT W capTHduKaLug, 4 B pokymenTax: 156
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@, {52 20,

- w(3-3v +v2};
Ug=(1+p u}]v{l—vl)+[l+m]{] —v}" + Jwn-

—iﬂf[3\'{2—v:l—-21{3-1]+ 3{l+r|:|1+
+ﬁ,125ﬁx[1+qm - -u}"-].

PeOpucThie 0007109KH ¢ KBaIPaTHBIM [UIAHOM HMEIOT OJTMHAKOBBIE CTPEJIbI OIbeMa Ha
KoHType (Y =A=1).

B 3TOM ciiywae yrioBble JIMHHUM HM3JI0Ma IPOXOISAT BIOJbL JUAaroHajel IjiaHa, cxema
M3J0Ma MMEEeT OJMH HEW3BECTHHIN mapametp v, u B popmyny 11.18 BXoadar eme mecTsb
apamMeTpoB, KOTOPBIE JUIsl KOHKPETHON 000JIOUKHU OMPENEIISIOT 10 (hopMyIam:

n= %—; T= fgg—: m=j’}’u.
: fieib (11.19)

W, Neon, X, - cM. @opmyiy (11.17).
B ¢opmyne (11.19):
Ayip- IO CEUEHUs] HIXKHEH apMaTypbl pedep;

hQ - paccTosHHE OT HIDKHEW apMaTypbl pedep 10 CPeIWHHOW TOBEPXHOCTH MO
000JI0UKH.

MunumyM QyHKITIH

@T HaxoJAT METOJ0M mepebopa oHOM Heu3BecTHOM v B mpenenax 0,2 < v < 0,7. 3Has
BEIIMYUHY

@T, HaXoJIAT 3HayeHHe pacueTHOM Harpys3ku ¢g. Popmynoit (11.18) pexomenayercs
MOJIb30BAThCS TAKXKE MPU pacueTe KBaJpaTHBIX B IUIAHE IIAJKUX 000JI0YEK, MPUHSIB O =
n=1=0.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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11.28 OnHO#M M3 BO3MOXXHBIX CXEM pa3pylICHUS >KeIe300€TOHHBIX O00O0JOYEeK NpHU
BEJIMYMHE MapaMeTpa KpUBU3HBI k* > 60 sBiseTcss oOpa3oBaHHE OAMHOYHOW BMSATHHBI,
NIPEUMYIIECTBEHHO B YIJIOBOM 30HE 00onouku. Benuunmna mapameTrpa KpuBU3HBI k*
omnpeaensieTcs mo hopmyiie

e &Ry + PR,
45RR, '

(11.20)
rzie a ¥ b - NoJOBHUHA ITMHBI CTOPOH 000JIOYKH;
R1 m R2 - riaBHBIE painyChl KPUBU3HBI CPEAUHHON IIOBEPXHOCTH.

Jiis obotouek ¢ mapameTpoM k* > 60 Hapsy ¢ pacdeToM IO TMOJTHOW CXeMe JIOJDKHA
ObITh BBIUMCIIEHA BEJIMYMHA HECYHIeH CHOCOOHOCTH OOOJIOYKH TpPU JIOKAIBHOM
pa3pyIeHUH.

11.29 Hecymasi cHocOOHOCTH MOJIOTHX KEJIe300€TOHHBIX 000JI0UEK, 3aIeMIICHHBIX 110
KOHTYPY, [P MECTHOM Pa3pyIICHUU ¢ 00pa30BaHUEM OT/CIIEHON BMSATHUHBI B PE3yJIbTATEe
JEHCTBYSI PABHOMEPHO pactpezesieHHol Harpy3ku (puc. 11.14) moxeT ObITh HaliZieHa 110
METOJly MPENEIHHOI0 PABHOBECHS C YUETOM U3MEHEHHUsI (JOPMBI IOBEPXHOCTH OOOIOUKH
B 30HE pa3pyLICHUS.
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1 - HanboJee BepOsATHBIE MecTa 00pa30BaHUsl BMATHH; 2 - KpUBast IPOTHOOB

Pucynox 11.14 - CxemMa pa3pylieHusi 000J109KH ¢ 00pa30BaHHeEM JIOKAJIbHOW BMSTHHBI

Pacyer Hecymiedl COCOOHOCTH TIPOU3BOIUTCS IS YacTH OOOJIOYKH BO BMSTHHE,
MIPECTABIISIONIEH CO00M Kak OBl OTAETBHYIO ChepruIecKyto 000JI0UKY, KPYTIIYIO B IJIaHE,
C YIOpYruM 3ameMJIeHHeM 10 KOHTypy. Hecymryro crmocoOHOCTh OO0OJNOYKH ¢ TIpH

JIOKQJIbHOM pa3pyIlIeHUH ONPEAEISIOT 1o (popmysie

g = R onTE {2msin§ +nR(sin; +§, msﬁl}+
ndia wnd
+——————wn(, - 2 —e—n
12RsinE, (5 - et /2) 12R? sin” §,

x[2sin&, (b + Rsin&, )~ 5(1 + cos§y —acos§; ).

3nech
I'Ipumuumaﬂuan W AKoNnord4Yeckan ﬁmnacﬁncm, PBSII'IEI.LIE‘HI‘IE‘ pEK.ﬂEMbI
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN:
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(1+cosE) ) +sin, |

a=n (1+cos& ) -sing |
R(1+cost,)-8/2]"*
R(1+cos)+8/2
b = JR* - R(cosE, +38/2);
W, -5
E = arccn@[ms&,+ R ]

rac gr— yTi10Basg KOOpANHATAa BMATUHBI,
R - HaYanbHBIN paanycC KpUBU3HbBI CpCI[HHHOfI MMOBEPXHOCTHU 000JIOUKH BO BMSATHHCEC,
hO - IIOJIC3HAas BbICOTAa CCUCHUA O6OHO‘IKI/I;

n, m - NpCACIbHBIC BCIWMYHUHBI COOTBETCTBCHHO HOPMAJIBHOI'O0 YCHJIMSA U MOMCHTA,
BOCIIPUHUMACMBIX B ’KeJIe300€TOHHOM CEYEHNH KOJIBLICBOI'O TNIACTHYCCKOI'O IIapHUPA,

W - Iporu0 000JI0YKH K MOMEHTY pa3pylleHHs.

[Ipu ompenenenuu mporuda B HEHTPE BMSATHHBI PEKOMEHIYETCS YYUTHIBATH MPOTHO
[EHTPaIbHOW OE3MOMEHTHOM YacTh OOOJOYKMU 32 30HON BMSITHHBI, YKOPOUEHHUE IyTH
MEpPHINAHATBHOTO CEUEHUsI 000J0YKH BO BMATHUHE B Pe3yJbTaTe JEHCTBUS CKUMAIOIINX
YCWINNA W JOTOJHUTEIBHBIA MPOru0, BHI3BAHHBIN MOBOPOTOM OIOPHOTO CEYEHHUs Ha
Kparo BMATUHBL. B pesynbrare nedopManny moBepXHOCTH Ha Kpat0 BMATHHBI BO3HUKAET
MOMEHT m. JIeHCTBUTENbHbIE 3HAYEHUS MOMEHTa U HOPMAJIbHON cuUibl B (opmylie
(11.21) pexomeHayeTcss HaxOOUTh MOCIEAOBATEIbHBIM MPUOIMKEHHEM HUCKOMBIX
BEJIMYMH K MpEeAeNbHBIM, JISKAIIUM Ha KPUBOH, N300paxaromieil 3aBUCUMOCTb M - 1 IS
paccMaTpuBaeMOro BHEIIEHTPEHHO C)KaTOTO CEUeHHUS Ha KOHType BMATHHBI. HaiineHHbie
npeleibHble 3HAYEHUS HOPMANbHOM CHUIIBI U MOMEHTa B KENe300€TOHHOM CEYeHUU
KOJIBIIEBOTO TJIACTUYECKOTO MIAPHHUPA, a TAKKE COOTBETCTBYIOLIETO MM MPOrubda IeHTpa
BMATHHBI TMOACTaBIAIOT B ypaBHeHue (11.21) i HaxoxaeHUS  JIOKaJIbHO-
AKCTPEMAJIbHOTO 3HAYEHUS NPEJCNbHON HArpy3KH HJs 3aJaHHOTO pa3Mepa BMSTHHBL
Jlns HaxoXIeHUS JEHCTBUTENBHOTO pa3Mepa BMSATHHBI M COOTBETCTBYIOIICH €My
BEIIMYMHBI paspyliaronie Harpy3ku ypaBHenue (11.21) pexomeHmayeTcs pemiaTh
YUCJIIEHHO ¢ moMoulp0 DBM ¢ HCHOIb30BaHMEM IIArOBOM MPOLEAYPHI MO pa3Mepam
BMSATHHBI, B TPOLIECCE€ KOTOPOM OMpeAenseTcss MUHUMYM MpenenbHON Harpysku. [lpu
OTpeAeNieHUH JACMCTBUTEIBHOTO pa3Mepa BMATUHBI M BEIMYMHBI pas3pylIaoneit
HArpy3kd pEKOMEHIYeTCS YYHUTHIBATh BJIMSHHE HA4dallbHOTO HECOBEPIICHCTBA
MOBEPXHOCTH, KOTOPOE MPU 3HAUYUTEIBHOM HCKAKCHUH €€ UCXOAHOW T€OMETPUU MOKET
MIPUBECTH K CYIIECTBEHHOMY CHI)KCHHIO HECYIIel CIOCOOHOCTH 000I0YEK.

11.30 [Ins oOosouek ¢ MOJATIMBBIMH JuaparMaMud BeCbMa Ba)KHO YCTPOMCTBO
YIJIOBBIX U KOHTYPHBIX YToJIeHui nois. Heobxoaumas TonmmHa 00071049KH B YTIOBBIX

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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30HaX OIpeaenseTcss B COOTBETCTBUM ¢ TpeboBanmsmu nmn. 4.2.9, 6.3.4 u 1141
Hacrosero CII. XenatenbHo Takke yTOJIEHHE TUIUTHI O0OJOYKH BJIOJIb KOHTYpa, T1e
JCUCTBYIOT 3HAUYMTENbHbIE H3rHOAIOIINEe MOMEHTHI M TOSBISAIOTCS PaCTATMBAIOLIUE
yeunust. llupuHa yTONIIEHUS YIVIOBBIX M MPHUKOHTYPHBIX 30H 00O0JOYEK MOXKET OBITH
HaliZIcHa B COOTBETCTBUM C PEKOMEHIALMAMM, NPEACTaBIeHHbIMA Ha puc. 11.15. 3nece
[IOKa3aHO, KaK HaWTH paguyC 30HbI YTOJIIECHHUS B YINIy M IIMPHHY YTOJILEHUS BIOJb
KOHTYpa Al 000J0YeK ¢ KBaJpaTHBIM M MPSMOYTOJbHBIM IIaHaMu. [[ns oOonouek c
OTHOILIEHHEM CTOpOH 1:1,5 mmpuHa 30HBI yTONIEHUS IPUHUMAETCA CpEAHEN U3 pacueTa
000J104€eK ¢ OTHOIIEHHEM CTOpoH 1:1 u 1:2.

a)
ﬂ..——-.#
=
- il B
2|
173 % N _
/ 7
B 1-1
| g
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p uF
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g =
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0T r
\ 6] ——|
i6 : i | i
r }Lal!?J-_ 12 l=ﬂi?*E/_
s \ i S .|._. £ 4___’/
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0,04 0,08 012 016 02 040 044 0

a - 30HBI HANIPSDKEHHOTO COCTOSTHHS TPH CIUIOIITHOM PaBHOMEPHO pachpeaeieHHON
Harpy3ke (KBaapaTHOM U MPSMOYTOJIbHON B TUIaHe 000JI09€eK); 6 - rpaduku 11
OIpeJIeTICHNUs] INMPHHBI IPUOTIOPHOI 30HBI, B TIpe/ieiaX KOTOPOW Ha HIDKHEH rpaHu
BO3HHKAIOT PAcTATUBAIOIINE HANPSDKEHHS; / - 30Ha COKUMAIOLINX HANPSDKEHUIA; 2 - 30Ha,
B IIpeJiesiaX KOTOPOH Ha HIKHEH IpaHi BO3HUKAIOT PacTATHBAIOIINE HANPSDKEHUS; 3 -
KpHBasi TIPH CIUIOLTHOM PaBHOMEPHO PacIpe/IeIeHHOM Harpy3Kke Ui KBapaTHOW B IJIaHE

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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000J104YKH; 4 - KpUBAas NMPH CIUIOIIHON paBHOMEPHO pacIipeesieHHON Harpy3Ke A
NPSMOYTOJIBHOI B IIaHE 00O0JI0YKHU ¢ OTHOIIEHHEM CTOPOH 1:2

Pucynox 11.15 - I'padpuieckoe n300pakeHne peKOMEHIAHI 10 Onpeae/IeHHI0
YIJIOBBIX M IPUMKOHTYPHBIX 30H YTOJIIICHHUS M0 000/I09eK

[Ipy HanuuuM YIJIOBBIX W KOHTYPHBIX YTOJIIEHUH BMSATHHa (hOpMHUpYyeTCs 3a HX
rpaHullell M OKa3bIBaeTCs 00XKaToW CO BCeX CTOPOH HOpMajbHbIMH cuiaMu. Hecymas
CIOCOOHOCTh 000JI0UEK C MOJATAMBBIMU JTUapparMaMu IPH 3TOM YBEJIWYMBAETCS,
npuOIMKasCh K 3allEMJIEHHBIM MO0 KOHTYpy (cM. m. 11.29 wHacrosimero CII). B stom
Cllyyae CYIIECTBEHHOE BJIMSHHE Ha HECYIIYI0 CIIOCOOHOCTb OOOJOYKH OKa3bIBaeT
KECTKOCTb BEPXHET0 Mosica AuadparMm Ha KpydeHuUe.

Jnist Toro 4ToOBl KPYyUeHHE BEPXHErO MOsACa HE BBI3BIBAJIO 3HAUUTEIBHOTO CHIKEHUS
Hecyliel CIOCOOHOCTH OO0OJOYKH, €ro pasMepbl PpPEKOMEHIYeTCsl Ha3HayaTh B
COOTBETCTBUM C Tabu. 11.2, rae mpuBeAeHbl 3HAUEHHs] BBICOTHI CEYEHHS OOPTOBOTO
ssieMeHTa H B 3aBUCUMOCTHU OT TOJILIUHBI MOJIS TUIUTHI O TIPU YCIOBUH, YTO €To HIMpUHA B
= H. B ciayyae mnpsMOyroipHOro CEYEHUs OOpPTOBOrO 3JEMEHTa €ro pa3Mepbl
PEKOMEHYETCSl Ha3HadaTb W3 YCIOBUS BOCHPUATUS TOW K€ BEIMUYMHBI KPYTSILErO
MOMEHTA.

Tabmuma 11.2

RIS g0 =10° €0 =20° €0 = 60°
100 35 55 75
500 65 106 125
1000 7% 125 163

Mpumeuanmne - &) - yIJIOBas KOOpAUHATA Kpasi 000JIOYKH B CPETHEM CEUCHHH.

B caywyae BbIIOMHEHUS YKa3aHHBIX KOHCTPYKTHUBHBIX TpeOOBaHHI HECYIIyIO
CHOCOOHOCTH 000JI0UEK C MOAATIMBBIMU IuadparMaMu peKOMEHAYETCS OMPEIeNATh 10
dbopmyne (11.21). Ilpu sToM BenmuuuHy mporuba w B 30HE BMATHHBI PEKOMEHIYETCS
OTIPEAETATH CIEAYIOMUM 00pa3oM.

Beruucnsior uisi 3agaHHOTO  pasMepa BMATHHBI TEPBOHAYAIBHYIO JUIMHY IyTH
MEpHUIHanATBHOTO CEYCHHS 000JI0YKH BO BMATHHE §1= 2&1R W JUIMHY CTATUBAIOIICH e
xopael /1 = 2Rsing]l. YUYWUTHIBAIOT, YTO IO JEHCTBHEM CXKHMAIOIIMX YCHIHH 7,
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ﬂeﬁCTByIOHlHX B o0yacTu BMATUHBI, Ayra MCPUAUAHAJIBHOI'O CCYCHHA 000JI0UKH § 1
COKpPATUTCA OO0 BECIUYHUHBI s2

5, = 2RE; (1-4 /0,85); (11.22)

34€Ch

PR ik 4 R

E.Eh' * b1 1+ [P‘ﬁﬂ »

rne Ep,r - Moxynb aedopmaruii 6eToHa Mpu MPpOA0IDKUTEIIFHOM IEHCTBHN Harpy3KH;

¢©b,cr - o Tabmmne 5.5 CII 52-101-2003 u tabaure 5.2 vacrosmuiero CII.

3a cueT 00kaTusl OCTABIIEICS YaCTH 00O0JI0YKHU 32 30HOM BMSTHHBI Kpail BMSITUHbI
MOJIYYHUT JIOTIOJIHUTENIbHOE TIepeMenieHre A/, BETUYHMHY KOTOPOT0 PEKOMEHIyEeTCs
ompeensaTh o popMyie

naR(1-
8E,

Al = (e -t,-22,),

(11.23)

rae &0 u &y - yrIoBble KOOPAMHATEI, ONPEAEISAIOIME COOTBETCTBEHHO IOJIOXKEHUE
Kpasi 000JIOUKH M TPAHMIIBI 30HBI KPAeBOT0 yTOJNICHHUs oy o0onouku. [Ipu onupanuu
00OJIOYKH Ha CTEHBI HJIM YaCTO PACIIOJIIOKEHHBIE [0 KOHTYPY KOJIOHHBI MPUHUMAIOT Al =

0.

C yuerom ¢opmyusl (11.23) onpenenstor HOBYIO JUIMHY XOp/bl /2 o ¢opmyiie

Z= AR (11.24)

a cTpenry nojabema JeopMHUpOBaHHOM YacTH 0OOJIOYKH B 30HE BMATHHBI MPUOIKEHHO
HO popmyre

f] - 3{31?_5?}
v 4 (11.25)

CocraBmusromas nporudba wl = f1 - f2, rae f1 - nepBoHavajbHasg cTpeja MoabeMa
4acTU 000JI0UYKH BO BMSITHHE.

[Ipu ynpyrom 3amemiieHUH Kpaii BMATHHBI TOBOPAYMBAETCS HA Yrod ¢/2, rae ¢ = &1 -

£2;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 163
COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru


http://www.complexdoc.ru/ntd/549101

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

E, = arc sin(4f,/L,).

[ToBOpOT Kpasi BBI3BIBAET IOSIBICHUE HA T'PAaHUIC BMATHUHBI MOMEHTAa M = ip/2 u
JOTIOJTHUTEIBHOTO YCHITUS B 00J1aCTH BMATHHEI 1'¢/2, Trie n' = B/2a"sing|.

Takum oOpa3om, 3a 30HOM BMSITHHBI HOPMAIIBHOE YCWIIHE 1] = 1 - n'Q/2.

CTpeHa nmoab€Ma B ICHTPEC BMATHUHBI U3MCHACTCA Ha BCINYHUHY W2, OIpeaACIEICMYIO 110
dbopmyiie

Wy = %-e'“”’”sin(m‘;fl].
(11.26)
3Ha4YeHUs: TapaMeTpoB 0, B ¥ i peKOMEHIyeTCsl HaXOIUTh 10 (hopMyiam:
L L
JRS R 20’
(11.27)
[TonHkIi Mporu6 000710YKKH BO BMATHHE W ONIPEACIISIOT 1O (hopmyie
W= Wl 18 'Ilr‘z.
(11.28)

JlanpHEeWIMii pacdeT peKOMEHIYEeTCS MPOU3BOAUTH B COOTBETCTBUU C METOJUKOM,
m3noxeHHo B m. 11.29 nacrosimero CII. B mepBoM npuOMMKeHHH OTHOCHTEIIBHYIO
BBICOTY CKAaTOM 30HBI PEKOMEHJYeTCsl MPUHUMATh PaBHOW TPAaHUYHOMY 3HAUEHUIO MpU
BHEIICHTPEHHOM CXaTuu x/A0) = ER WM B COOTBETCTBUU C TOJYYCHHBIM PE3YJIbTATOM
BBIUMCIIATh 3HAUEHHWE 7 Ha TEpBOM MIare. 3aJaHHOE 3HAYEHUE HOPMAJIbHOM CHUJIBI U
HalJIeHHOE 3HAUY€HHE MOMEHTa B CEUEHUHM KOJBIEBOTO IUIACTHUECKOro IapHUpa
CpaBHMBAeTCs C MpeAeNbHbIM. ECliu MpOYHOCTh ceueHus OoKa3bIBaeTcsi 0ojiee BHICOKOW U
IpU JaHHOM COYETaHMH HOPMAJbHOM CHJIBI U MOMEHTAa DPa3pylICHUsS MPOU30UTH He
MOXKET, HOpMajbHas CHJIa TOJy4aeT MpupalleHue, U pacueT mnoBTopsieTcs. Pacuer
PEKOMEHTYETCS BBIMOJHATH C TOMOIIBI0 DBM.

11.31 TlpssmoyrospHyI0 B TulaHe OOOJIOYKY C Pa3IWYHBIMH DPAaAAyCaMU KPHBHU3HBI
PEKOMEHTyeTCsl TPUOIMKEHHO PAaCCUYUTHIBATh MO METOJWKE, M3JIOXKEHHOW B m. 11.29
Hacrosimero CII, 3ameHsisi ee cdepudeckoil 000JOYKONM Ha KBaApaTHOM IuiaHe. [lpum
MPOBEJICHUH pacueTa MPsSMOYToJjbHYI0 B IUIaHE 000JOYKYy €O CTOpoHamu 2a u 2b, ¢
pajmycamu KpUBU3HBI Ry ¥ Ry PEKOMEHYETCs IPUBOAUTEL K KBAJPAaTHON CO CTOPOHAMHU
2ax v paguycoM KpuBu3HbI R. [Ipu a3TOM
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= Jab:

e
I

(11.29)

]

P J2abf
va* +b° (11.30)

e fk - CTpea IoJbeMa IIeHTpa IPHBEACHHON KBaIpaTHOH 000JI0YKY;
f=r*h
a fx ¥ fy - CTpeJIbl I0beMa HCXOIHOM 000I0UKY B HANIPABJICHUSAX X U .

3Has fi, HaX0IAT R 10 popmyie

R= (26 + f7)/ 2, (1L31)

Hauanbnblii pagnyc KpuBHU3HBI RB B 30HE BMATHHBI, OTIIMYAOLIUKUCS OT R, HAXOIAT 110
bopmyie

_ (a8 +f1)2 +4f3 (a* +67)
B fo [[ﬂ"‘ + 5 +f’)(a3 N bz]]'” :

(11.32)

rac

5 =%H4R§ —B)2 L (4R? —aPPP  (RE - b -
—{R:—al}lfl'{ﬂr‘l'.n,.}].

[locne mpuBeneHus: NMpsAMOYIrojabHOW OOOJIOUKM K KBaJpaTHOM pacdeT ee Hecylluen
CTIIOCOOHOCTH PEKOMEH/IYETCs MPOU3BOIUTH 110 hopmyrte (11.21).

11.32 Tlpu ycuneHu:m rIagKod OOOJOYKH CUCTEMOW MMOAKPEIUISIONINX pedep ee
HecyIasi CrocoOHOCTh 3HAYMTENbHO BO3pactaeT. OJHAKO MPH PEIKO IMOCTABICHHBIX
pedpax MOXKET HACTYIHTh pa3pylIeHHUE MOl 000JIOUKH MEX Iy pedpamu 10 00pa30BaHUS
BMSTHHBI, BKJIIOYaromied B ce0s pebpa. B cBsa3m ¢ 3TuM peOpucThie 00O0JIOYKH
PEKOMEHJIyeTCsl  MEPBOHAYAIbHO  PACCUUTATh KaK KOHCTPYKTUBHO-OPTOTPOITHBIC
(IpUBeZCHHBIC K TIIAJKHM), a 3aT€M OTIEJILHO MPOBEPHUTH HECYIIYIO CIIOCOOHOCTH MOJIS
000JIOYKM MEXIy pebpamu, KOTOpas [OJDKHA OBbITh HE HWXKE O0OImmeld Hecymei
CTIIOCOOHOCTH 0OO0JIOUKH.
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IIpu mpoBepke Hecymiell CIOCOOHOCTH MO IJIUT PeOpPHUCTHIX 000JOYEK OCHOBHOE
BHUMAaHUE YJEJAETCSl pacyeTy IUIMT Ha BO3JEHCTBUE DPACIpEACICHHOW Harpy3ku B
MeCTaX CHETOBBIX MEIIKOB, TaK KaK C LEJbI0 YMEHBIICHHUs KOJIMYECTBA TUIIOPAa3MEPOB
COOpHBIX IUIMT MX TOJILIMHY, KaK MpaBWUIO, MPUHUMAIOT MOCTOsHHOHN. Ilpu s3ToM
HECYIIYyI0 CHOCOOHOCTh TOJSI NPOBEPSIIOT MPH CpeiHEH HHTEHCHMBHOCTH pacueTHOMH
pacnpeesIeHHOM Harpy3KH JUIsl pacCMaTpUBaeMOil 30HBI.

11.33 Hecymuryto cnocoOHOCTB MOt peOPUCTHIX 000104YEK, COOMpPAEMBbIX U3
WINHAPUYECKUX MaHeNeH, peKOMEHIyeTCsl ONPEeIIATh B 3aBUCUMOCTH OT MecTa
PAacIoyIoKEHUs TaHeJIM B KOHCTPYKIUH. B maHens1X y KOHTypa ¢ HEKOTOPBIMHU
JOMYLICHUSAMHU CXeMa pa3pyIleHUs] MOXKET ObITh IPUHATA aHAIOTUYHOM cxeMe
paspylIeHus B IJIOCKUX IUIMTaX, ONMEPTHIX MO KOHTYpY (puc. 11.16). OxaHako B oTiinuue
OT IUTUT YacTb CEUEHUH MO JTMHUSAM H3JI0Ma ABJSETCA KpUBOJIMHEHHOU. CeueHue
000JIOYKH 10 Ka)KJJO! JINHUM U3JI0OMa B MPEAEIbHOM COCTOSHUM LIEIUKOM HaXOIUTCS B
COCTOSIHUM TEKYUECTH, a 30HA PACTSKEHUS OTIENSETCS OT 30HBI CXKATUS HEUTPATIHbHON
JMHUEH, COBMAIAIONIEH C B3aMHOM OChbIO BpAIlIEHUs] CMEXHBIX 4acTeil 000JI0ueK.

a - CXeMa M3JI0Ma; O - IepeMelleHHs [TaHeU B MPeIeIbHOM CTaluu; 8 - CEYeHUE 110
KPUBOJIMHEHHOMY KOHTYPY MaHEIH
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Pucynok 11.16 - PacdyeTHast cxeMa INIMTHI peOpPHCTON NUJIHHAPHYECCKOH NaHe n
cOOpHOI 000/7109KH, PACTIOJI0KEHHOH B IPHKOHTYPHOI 30He

B KpHBOHHHeﬁHBIX CCUCHUAX IJIMHY X YUACTKOB CXKATHUA PCKOMCHAYCTCS HAXOAUTH U3
YCJIOBUS PaBHOBCCUSA

S R,ro

. s FEaEN

TR R (11.33)

e fs- IUIoLa b apMaTyphbl Ha €AUHULLY AJTUHBI CEUYCHUS MOJIKY;

7 - painyCc KpUBU3HBI IAHETH;

0 - mooBMHA LIEHTPATIBHOI'O YIJIa, pasl.

[IpenenbHblit MOMEHT M B KPUBOJIMHEHHOM CEUEHHUH OTNPENENoT Mo (hopmyJie

M =2fR.(ro-x)z, (11.34)
rac

z= %[r(l -mﬂ]-xsin&]-r %xsinﬁ.

BenmnunHy npenenbHOM Harpy3kd ¢ Ha €QUHULYY IUIOLIAAM NPOEKIHMM IOJKH IpPH
IIPUHITOM apMUPOBAHUU ONPEEIIAIOT 110 PopMyJie

121‘?} +2J‘?1+1"-f| '!'ﬂl'{-ﬂu-kﬁ?;]_
i (3h - 1)

q=1
(11.35)

rIe

M : M : M : M 1- mpenenpHBIE MOMEHTHI B ceueHMsix; MHAeKchl I, II oTHocsTca K
OTIOPHBIM CEYEHUSIM, 1, 2 - K TPOJIETHBIM;

[1, [2 - mponeThl ONIKH (pacCTOSTHUE MEXKy BHYTPEHHUMH TpaHsIMu pebdep).

11.34 TonmuHa 1Mo U ApMUPOBAHUE TIAHEICH BHE IPUKOHTYPHOM 30HBI MOTYT OBIThH
YMEHBIIEHbl 3a CYeT OJarompusTHOTO BIUSHUS, OKa3blBAEMOIO0 Ha HECYIIYIO
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CIOCOOHOCTh  TOJsI  OOOJOYKM  CKUMAIOIIUX  YCWINH, JEHCTBYIOLUIMX  BJOJb
KPUBOJMHEHHON 00pasyloliel naHesieu.

Hecymiyio cnocoOHOCTh MOJS HMMIMHIPUYECKUX MaHeJIe BHE MPUKOHTYPHOM 30HBI
PEKOMEHYETCSI ONPENENATh UCXOMs U3 CXEMbl pa3pylICHHUs, NPEICTaBICHHON Ha pHC.
11.17, nns yuyactka moist oOOJOYKHM B BHUAE HPSMOYTOJIbHUKA pasmepoMm []X[2,
3aKIIIOYEHHOT0 MEXIY MNPOJOJIbHBIMH U MONEpPEeYHbIMU peOpaMu maHened. Pazmepbl
CTOPOH 30HBI pa3pylLICHHsT NPUHUMAIOTCS PaBHBIMU IIary peOep 3a BBIYETOM UX
IIUPHHBI.

a - CXeMa pa3pylLIeHUs IUIUTHI MEXIY peOpaMu; 6 - B3aUMOICHCTBHE YCUIMNA Ha KOHTYpe
30HBI pa3pyLICHUs

Pucynox 11.17 - PacdeTHas cxeMa IVIMTHI PeOPHCTON IMIHHAPHYCCKON MaHe n
000/109KH, PaCNo/10KeHHO BHE IPHKOHTYPHOH 30HBI

B BecbMa nosorol MWIMHAPUYECKON MAHENIN HOPMAJIBHBIE YCWINSA 12, NEHUCTBYIOINE
BJIOJIb TNPSAMOJMHENHHONW oOpasylollei, HauMHAIOT pe3KOo YXyImaTh paboTy ™ot
O0OJIOYKM TMOCNe TOro, Kak TMpOrud IIeHTpa paccMaTpUBAEMOI0 Y4acTKa 30HBI
paspymenust npeBbicuT 0,46f. DTOT Mporud YUCIEHHO pPaBeH PACCTOSHHUIO OT LIEHTpa
CPEAMHHON MOBEPXHOCTU MOJSI 0OOJOYKH O MECTa MPUIIOKEHUS PABHOACHUCTBYIOLIEH
HOpPMaJIbHBIX ycuiauii N2 Ha koHType (puc. 11.17) mpu TpeyronbHOH »smiope HX
pacnpeeseHns: ¢ MAaKCUMYMOM B YTJIOBOM 30HE.

Hecymniyro cnocoOHOCTh MO IWJIMHAPHUYECKOW TMaHeNIW ¢ ydeToM mporuda K
MOMEHTY pa3pyLIeHHUs HaXOJAT 10 GopmyIie

q=qn *4y,
(11.36)
rae gymaxonar mo ¢popmyse (11.35) macrosmero CII.
g 12N, f°
[y
bty (3 = h) (11.37)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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3neck N1 - BenWYMHA HOPMATbHOM CHJIBI, ICUCTBYIOIICH MEPHIEHAUKYIISIPHO CTOPOHE
[1 (puc. 11.17), onpenensemas o Gpopmyne N1 =2n1/1/3.

IIpu onpenenenun N|1 nmpuHuMaercs napadosinyeckas ¢opma 3MIOpbl HOPMAIBHBIX
YCUJIM 711 ¢ MAKCUMYMOM B cepeiuHe CTOpoHbI /1. [Ipu BbIUMCIEHUN 711 pEeKOMEHyeTCst
NPUHUMATh OTHOCHUTENBbHYIO BBICOTY C)KaTOW 30HBI paBHOM CR. Ilpu apmmpoBanum
IIPUKOHTYPHOMU 30HBI OJTHON CETKON

7y = EahoR, ~ fiR,, (11/38)

T fs - TUIOMAAb PACTSHYTON apMaTyphl, MEPICHAUKYIISIPHON CTOPOHE /], HAa SIUHUILY
JUTUHBI.

[Ipu pacuere pexkomMeHAyeTCs NPUHUMATh CETKY, DPACIIOJIOKEHHYIO B CEUEHUHU C
OJIMHAKOBBIMM 3alllUTHBIMM CJIOSMH IPOJOJBHBIX U MOIEPEUHBIX CTepxHEH. B cimyuae
apMHUPOBAHMSI IIJIUTHI ABYMsI CETKaMHU IO BBICOTE CEUEHHUS MTPU BHIYMCICHUN

1 yuursiBaeTcs TONBKO MEpBhI wieH B npasoi yactu dopmynst (11.38). B (11.37) f*
cTpena noapema 1eopMHpPOBAaHHON MOBEPXHOCTH 0OOJIOUYKU C YIETOM CMEIICHUS TOYKU
MIPIJIOKEHUST HOPMATBHBIX YCHJIUI B OMOPHOM CEYCHHH MPUOIMKCHHO HAXOIHUTCS II0

dbopmyiie

fr=0,54f +(8-Eghp)/2.

(11.39)
[Ipu onpenenennu gm no gpopmyie (11.35) npenenbHble MOMEHTHI
_ _ !
M = M I paccuuTHIBAIOT 1O hopmyJie
I
M, ==mh,
173 Ml
rae
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ml - 3HaYeHMs MPEJeNIbHOTO M3rHOAloero MOMEHTa Ha JUinHe 1 M, BOCIIpUHMMAaeMOro
&KeNe300€TOHHBIM BHEIIEHTPEHHO CXKaThIM CEYEHHEM IUIMTHI NPH BBICOTE CHKAaTOW 30HHBI,
OTBEUAIOLIE HOPMAIILHOMY YCHIIHIO

#
M = fiRA(1-8x/2)- (11.40)

KomngectBo apmarypbl fs;, BBOAMMOE B pacdeT NpW BBIYUCICHHUH n] W m] TIO
dbopmynam (11.38) u (11.40), 10KHO OBITH OTPAHUYEHO YCIOBHEM

L& <o
Rty ' (11.41)

HpeﬂeHLHHe MOMCHTBI

¢
M i M I B KPUBOJIMHEHHBIX CEUEHUSX BJOJIb CTOPOH /2 Haxomsat mo ¢opmyne (11.34)
(cm. puc. 11.17).

11.35 B rmagkux o0onoYkax Mpu AEHCTBUH COCPEIOTOYCHHOW HArpy3KH HACTYIAET
paspyiieHue ¢ o0pa3oBaHHEM MECTHOW BMSTHHBI B BHJE KOHycCa C BEPIIMHOW B MecTe
NPUIIOKEHHUSI CHITBI C TTOSIBIIEHUEM PaJlMaIbHOTO U KOJIBLIEBOTO MIACTUYECKUX ILAPHUPOB.
Paauyc 30HBI pa3pyuieHus B 000J10YKe paanycoM R 1 TONIIUHON & HaXOAAT 1o (opmyIe

r=1,IWRE+D, /2.

(11.42)
3neck Dp- IMaMeTp mTamIa MoJ COCPEeJOTOYEHHON Harpy3KOi.
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 170

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

[
L

) I i
v
b n |
2) A,
e J:’__“__:__.I,_.
by &

T it ———ai

—

ta &

]

a - CXeMa U3JIoMa; 0, - cXeMbl 1e(OPMUPOBAHHUS; 2 - CXEMa aPMHUPOBAHUS IONIEPEYHOTO
ceueHus

Pucynok 11.18 - JIokaJIbHOE pa3pyuieHue IJ1aJK0H 000J109KH MOJI0KUTEIbHOI
rayccoBoii KpMBHM3HbI NPH J1efiCTBUH COCPEI0TOYEHHON HATPY3KH

[Tpu pacyere paccMaTpuBarOT ABa 1e(POPMHPOBAHHBIX COCTOSHHS:

a) TEHTp 00OJOYKHM KacaeTcsl IIOCKOCTH oceil B3ammHoro Bpamenus (ITOB) (puc.
11.18), monoxxeHue KOTopoit onpeaensercs anmmkatoi C, paBHOUW mporudy 000109k w

C=w=fik/(k + 1). (11.43)

3,[[6CI>Ifl - CTpeiia noaAbeMa 000JIOYKH B 30HE BMATHHBI,

k = [Ry8 — a) + AR)/q;
g = (A, + AR,

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Asun A's - miomaau ce4eHus apMaTypbl CETKH (COOTBETCTBEHHO BEpXHEH U HIDKHEH)
Ha eIMHUILY JITUHBL;

k, = 1 +nf,

3nech u nanee B popmynax 11.44 u 11.45 n u m - npenenbHble 3HaYeHNUsT HOPMATILHOM
CHJIBI U M3TMOAIOIIET0 MOMEHTA Ha KOHTYPE BMSTHHBI.

IIpenenvHas Harpyska P1, oTBeuaromas Ae(opMUpOBaHHOMY COCTOSIHUIO IO II. a,
paBHa

3 - wa
R '=21¥H+M l+k L 33 ,
3 2(1 +k)
(11.44)
rie
M=m+nfi[l ~ k/(k+ 1)];
0) mpu nporudax obomouku w > C (puc. 11.18, 6) I[IOB mepecekaeT MOBEPXHOCTH

000JI0YKH B ABYX CCUCHHAX. Z[J'IH 3TON CcTaauu I[e(bOpMI/IpOBaHI/IH BBIPAKCHUC
npe,uenLHoﬁ Harpys3kKu NpuHUMAacCT BUJ

P, = 2a{m + nt) + Ing Ak + I + yrA/r.

(11.45)
3nech
A=I(C=a)=nlf +L)Y/3+ ol +
+ 1)Y2 + Link, /3 - a/2),
(11.46)
y=n2/3+arf2-C,
a=(C, —nB)/(r— L), |, = rk k + 1);
n=gL=f= G
3Has nporud obosouku w, HailieM /2 u C1 U3 BbIpaXXeHUH
.1'2 = w/(2rn) — ';p"‘zi CI - 'rl‘a; +w(r — L)/r.
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Jnsa cheprueckoit 00010ukH pacueT AeOpMHUPOBAHHOTO COCTOSIHUS OTPAHUYUBACTCS 1.
a u BeipakenueM (11.44).

Jnst 000JI0YKH MOJIOKHUTEIBHON TrayCCOBOM KPUBU3HBI C PA3IMYHBIMHU TJIaBHBIMHU
panuycamMu KpuBM3HBI R]1 u R2 (puc. 11.18) mepBoHauyanbHO JUIsi MEHBIIErO paguyca
KpUBHU3HBI (Hampumep, R1) HaxoauM P1 mo ¢opmyne (11.44). OcHOBHBIMH
HEU3BECTHBIMHU 3/1€Ch SIBJISIIOTCS 3HAYCHHUS MPECIIbHBIX BEJIMYMH W3TMOAIOIIET0 MOMEHTA
M A HOPMAJILHOTO YCHUJIUS 7 HA TPAHULE 30HBI pa3pyllIeHUs. 3HAUEHUS 71 OTPEIEIIieM 110
dopmynam CIT 52-101 xak [ BHEIEHTPEHHO CXATOTO CEYEHHS, MPH 3TOM
NepBOHAYAIBHO MpUHUMaeM & = CR. MOMEHT m HaXOAUM OTHOCHTEIBHO CPEIMHHON OCH
CEUEHUS.

Ecnu apmarypHble CETKM B OPTOTOHAJIBHBIX HANPAaBICHUAX MMEIOT Pa3Hy0 IUIOIIALb
MIONIEPEYHOI0 CEYEHMS], TO NIPU ONPEIEIIEHUH /M U 1 B PaCUET BBOAUTCA MEpUIMAHAIbHAS
apMaTypa, a IpH ONpPENIEICHUH ¢s- KonblieBas. B pesynbraTe mporuda neHTpa 0060104KH
Ha BenuuuHy w = C (kpuBas 1 Ha puc. 11.18, 6) Ha Kpat0 BMATHHBI BO3HUKHET MOMEHT

M= if k/[2r,(k + 1)].
(11.47)

3HayeHue i HaWaeM, OMpPENENIUB «YNPYrHe» XapaKTepUCTHKH Kpass OOOJOYKH 10
dbopmymnam (11.27).

IIpu nmpaBUIBHO BBIOPAHHOM 3HAUYEHUU BBICOTBHI CXKATOM 30HBI B paccMaTpUBAEMOM
BHELIEHTPEHHO CKAaTOM CEYEHHMM C MaJIIMU SKCLIEHTPUCUTETaMU 3HAYEHHSI MOMEHTOB 71
u M no (11.47) nomxHel coBnacTe. MIX coBnajeHue UIETCs METOAOM MOCIIE0BATENbHBIX
npuOIIKeHUH BapbUpoBaHMEM 3HaueHud & > Er. Haiinenusie 3Hauenus m = M u n
noactasiusieM B (11.44) nns onpeneneHus BeIMUUHbI Pl.

Amnanoruuno HaxoauM 1o (11.44) 3nauenust P1 U1t 000JI0YKH C PauyCcoM KPUBHU3HbI
npyroro HampaBienus R2 (puc. 11.18, B). Ecam okaxercs, 4ro mporu® oOOIOUKH C
panuycom R2 Oynet 0oibIInM, 4eM 000JI0UKH ¢ paguycoM R, B KadyecTBE KPUTUYECKOTO
nporuba Bcel CHUCTEMBbI NMPUHUMAETCS MaKCHUMAJIbHBIM W3 BBIYMCIEHHBIX Mporudos. B
3TOM Cilydae HpeAeabHOMY J1e()OpMUPOBAHHOMY COCTOSIHHIO OOOJIOUKH ¢ paanycoMm R]
OTBEYAeT CTajaus, NpuBeAeHHas Ha puc. 11.18, 6, koraa HEHTp 000JIOUYKH PACHOIOKEH
Hwke [1OB u oHa nBaXIpl mepecekaeT MOoMepeyHoe ceueHre U 00o3HaueHa udpoit 2.
Kak 6bU10 OKa3aHO BbIIIE, 3HAUEHUE MPEETbHON HAarpy3Ku P2 clieyeT OnpeeaTh 1o
dbopmyne (11.45). Takoii xe pacueT, HO AN OOOJOYKH C PAJAUYyCOM KPHUBHU3HBI R)
CJIeZlyeT BBINOJHUTH B Clydae, €CIM OKaXeTcs, YTo Mporud o0oyouku ¢ paauycoM R]
OyaeT GONBIIIM.

IlosnHas Harpy3ka paBHa IOJIyCyMME Harpy3o0K, HAWJEHHBIX IS KaXI0TO U3
HaIPABJICHUN.
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11.36 B peOpucteix 00070YKaX COCPEJOTOYCHHbIE HArpy3KH OT IOJBECHOTO
TpaHcnopTa, (OHAPHON HAJACTPOUWKM, MOJBECHOTO IOTOJNKA M T.I. PEKOMEHIyeTCs
NIPUKJIAIbIBaTh B MecTax nepecedeHus pedep. Paspyiienne Takux 060104eK HACTYMAET C
00pa3oBaHMEM MECTHOM BMSTHHBI B BUAE KOHyCa C BEPIIMHONH B MECTE MPHIOKCHHS
CWJIBI C TOSBJIEHUEM PAIUAIBHOIO U KOJIBLEBOIO IUIACTHYECKUX IMIapHUpoB. Konblesas
TPEIMHA, OrPAaHUYMBAIOLIAS 30HY pa3pyLIEHUs, MOXET MMETb KpYroBo€ WIH
AIUIMIITUYECKOE OYepTaHHe B 3aBUCHMOCTH OT BBICOTHI Iepecekaroluxcs pedep u
IJIaBHBIX PaJyCOB KPUBU3HBI MOBEpXHOCTHU. [lacTuueckue mapHupbl, 00pa3yronuecs B
peOpax moj cuIOH M B MeCTe IepeceueHHs C KOJbLEBOM TpeluMHOM, paboTaioT Ha
BHEIIEHTpEeHHOe cxkaThe. OHAKO B IMIaApHUPE MOJ CHIION HampspKeHUs B apmatype peodep
JOCTUTAIOT BEJIMYMHBI PACUETHOIO CONPOTUBIEHUS, @ B KOJIBLIEBOM ILIACTHYECKOM
[IapHHUpE MPEXJE HACTYIMACT pa3pylleHue OeTOHA CO CTOPOHBI Hanbojiee HaNpPsHKEHHON
HWKHEW IPaHU CEUYEHUS.

Paccrosinne oT MecTa NPWIOKEHHS COCPENOTOYEHHOW HAarpy3Kd [0 KOJBLEBBIX
IUTACTUYECKUX [IAPHUPOB B peOpax rx1 U rx2 PEKOMEHAYeTCs HaXOIUTh 10 (popmyiie

o= LTI R [ 8y, (11.48)

rac R - paanyC KpUuBHU3HBI 000/I0YKH B pacCMaTpuBaCMOM HAIIPpABJIICHUH

lyeq- TIOTOHHBIH MOMEHT HMHEpPIUU OOOJIOUKH C Y4YeTOM pebep paccMaTpHBaeMoro
HaIpPaBIICHUS;

Ored- TIpUBEICHHAs  TOJIIMHA OOOJIOYKM ¢  y4eTOM IUIomiaau  peoep,
MEePIEHANKYISIPHBIX pACCMAaTPUBAEMOMY HaIPaBJICHUIO.

11.37 Jlns mpuOanKeHHON OIEHKH HECyIIeH CIOCOOHOCTH PeOPHCTHIX 000JI0YEK NP
JEHCTBUHM COCPEOTOYCHHBIX HAarpy30K MOXKET OBITh HCIIOJIb30BaH METOJ pacuera, B
KOTOPOM HE YYUTHIBAeTCS M3MEHEHHE (POPMBI MOBEPXHOCTH OOOJIOYKH MOJ HATPY3KOM.
Benuunna pazpymaronieil Harpy3ku HaX0JUTCSl KHHEMATHUYECKUM METOJ/IOM MPEeeIbHOTO
paBHOBECHs] W3 YCJIOBUS paBeHCTBA paOOThl BHEIIHUX M BHYTPEHHUX CHJI Ha
MepeMeNIeHUsIX B paccMarpuBaemMoil cxeme paspymenus (puc. 11.19). Jlna oGomouek ¢
pa3IMYHBIMM  paguycaMH KPHUBH3HBI HJIM C pedpaMu  pa3jiMyHOTO CEYCHHUSA
pa3pylaronyto Harpy3Kky P onpenenstoT no ¢popmyie

AT T
P = E'-I-(Mdl +Mm)+a(jd’,ﬁl +Mm)+

4 2
t—— M rad'»
T * iz (11.49)
rae
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v TEmer Trd - penenbHbIE MOMEHTBI COOTBETCTBEHHO B peOpe B MECTE KOJIBLIEBOIO
mapHupa; B pedpe Moj CUJION; MOMEHT B paaualbHOM CEUEHUH, ONMpEACNIeMbId Kak

MI0JIyCyMMa MOMEHTOB II0 CEUEHHSIM BJIOJIb pedep.

Pucynox 11.19 - CxeMa pa3pyuieHusi pedOpucToii 000,109KU B 30He NMPHJIOKEHMSI
COCpeI0TOYeHHOH HATPY3KHU

Jlng obmero u Haumbojee paclpoCTPaHEHHOrO ciydas, Korja pebdpa HUMEIoT
TpanenueBuIHOe CeYeHHE, MpeieIbHbIi MOMEHT B KOJIBIIEBBIX CEUEHUSIX

M

rk onpeensitor o hopmye

My = 0,5RH (25, +8])/ 3+ R A, (g - a), (11.50)

rne be - myupuHa HIDKHEH rpaHu pedpa;
b'y - mupuHa pebpa Ha ypOBHE BEpXHEH apMaTyphl;

h0, a - paccTOSIHUSL COOTBETCTBEHHO OT HIKHEH MIIM BEpXHEW rpaHu pedpa 70 LeHTpa
TSKECTU BEpXHEH apMaTyphl;

As- TIoIma s HIDKHEH apMaTyphl pedpa.

[IpenenbHbIE MOMEHT

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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¥ B peOpe 101 CUJION ONpeAessioT 1o Gpopmyie
M, = RAz, (11.51)

TJIe Zp- PACCTOSHHME OT LIEHTPA TSKECTH HUKHEN apMaTyphl pebpa 10 LeHTpa TSKECTH
CKaTOM 30HBI B paAHaIbHOM ceueHun obosouek (puc. 11.20). B paanaibHBIX CEUSHHSIX
ckaTasi 30Ha OOBIYHO HAXOAMTCS B MPEJIeax 3allUTHOTO CII0si OETOHA, TIPH 3TOM

Mo = f Ry
(11.52)

T/ fs - TUIOIIAa b apMaTyphl HA €AMHUILY JTMHBI CEUEHUS TTOJIKH;

z() - pacCTOSIHHE OT LIEHTpa TSHKECTH apMaTypbl MOJKH IO LEHTPA TSHKECTH CKATOM
30HBI B paJIMaIbHOM CEYEHUHU 000JI0YEK.

Pucynok 11.20 - Cxema B3aUMOJAeCTBUS YCUJIMH B PAHAJIBHOM Ce4YeHUH 000J104eK

[Inomanp cxaroro OeTtoHa Apc B paauaibHBIX IJIACTUYECKUX ULIApHUpAX,
HEOOXOIMMYIO JUIsl ONIPENICNIEHUs ZpH Z(), ONPEJETIAIOT U3 YCIOBUS PABHOBECHUS YCHIIMI B
CKaTOM M PacTSHYTOU 30HAX MO GopMyIie

A QERAw Fodin
Rodh oA+ SuAT (11.52)

11.38 Pacyer c 1enpio0 ycTaHOBJIEHUSI 00Jie€ TOYHOTO 3HAYECHMsI BETUYMHBI HECYIEH
CIIOCOOHOCTH peOpHCTOl O0OJIOYKM TIpU JEHCTBHH COCPEIOTOUYCHHBIX HArpy30K
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PEKOMEHAYETCS BBINOJIHATh C Y4€TOM H3MEHEHHsS (HOpPMBbI MOBEPXHOCTU OOOJOYKH K
MOMEHTY pa3pylLICHHUS.

IIpu onpeneneHun BEIMYUHBI IIPEAEIBHON HAarpy3ku P paccMaTpUBaeTcCs IPOYHOCTH
JBYX B3aUMHO TEPHEHIUKYJSIPHBIX CEYEHUH BHONb pebep B CTAaAMU MPENeTbHOTO
paBHoBecus (puc. 11.21). [Ipunumaercs, 4to pedpo, pacloyioKEHHOE B HANpPaBICHUU
OCH y, BMECTE C NMPUMBIKAIOLIEH K HEMY YaCThI0 000JIOYKH BOCIIPUHUMAET YacTh 0OLIeH
Harpy3ku Py, a pebpo Apyroro HampaBleHHMs - 4acThb OOWeH Harpysku Py. U3
pacCMOTpEHMsI yCIIOBUM paBEHCTBA MOMEHTOB BHEIIHMX H BHYTPEHHUX CHUII
OTHOCHTEIILHO OCH X B INIOCKOCTH CE€YEHHs 000II0UKH Z0X HaxomAT Py 1o popmyie

2 . '

B = s (20 @ -sinB) + M) o -1 s
+&Aﬂzﬂ' " MFJ +mlrr".x:[~

(11.53)

Pucynok 11.21 - Cxema B3aMMOJACHCTBHA YCHINN B 30He NPHJIOKECHUSA
COCPeI0TOYEHHOI HArpy3KH

Pebpo npyroro HampaBieHHs BOCHPUHUMAeT 4YacTb Harpy3ku Py, KOTOPYIO
OIIpENeNIAI0T AaHATOIMYHBIM crocobom 1o Qopmyne (11.53) ¢ 3ameHoil uHIEKCOB,
YKa3bIBAIOIUX HAPaBICHUE CUJL.

3,[[601; Nx, Ny— MMPEACIIbHBIC HOPMAJIBHBIC YCHIIMSA, BOCIIPUHHUMACMBIC CCUCHUSIMU
peoep;

&xo, &yo - YIJI0BbI€ KOOPAMHATHI KOJIBIIEBBIX IUIACTHUECKUX IIAPHUPOB B pedpax;

sy - YCUJIHE, BOCHPUHUMAEMOE apMaTypoi, paclo0KEHHON B PaCTAHYTON 30HE MOJIs
000J104YKH Ha AnuHe | M;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Asy - IuIomaab HIWKHEH apMaTyphl pedpa B CeUeHNH O] CHIIOH;
Zsy - PACCTOSIHUE OT apMaTyphbl pedpa 10 CepeAnHbI MOJNKH IIUTHI;

My, y- TpenenbHBII MOMEHT, BOCHPUHHMMAEMbIH peOpOM B CEYEHMH KOJIBIIEBOIO
IUIACTUYECKOTO MIAPHUPA IPU BHELIEHTPEHHOM C)KaTHUH;

My- BEJTMUMHA U3THOAIOIIEr0 MOMEHTA B KOJBIIEBOM IIACTHYECKOM IIAPHUPE TLITUTHI
Ha He 1 M.

lx, Iy - mapamerTpel, y4uThIBaolmye (GOpMy M pa3Mep KOJBLEBOIO IIAPHUpPA H
orpenenseMsle 1o popmyJe

i |b+ﬂl
T g
i ab a+ 1@ —112..
G e B Ay |

a u b - monyocu amunca uznoma (puc. 11.21). B ciydae oOpa3oBaHusI KpyroBOTro
u3JI0Ma paauyca () mpuaumaeM Iy = [, = 2r(.

(11.54)

[Tonnyto Harpy3ky P HaxoAsT 1o gpopmyJie
Fu P P,
(11.55)

IIpu pacuere mo c¢opmyne (11.53) ¢ yderom wu3MeHeHHs (GOPMBI MOBEPXHOCTH
UCTUHHYIO BEIMYMHY TPEICIbHOM HOPMAJbHOM CHJIBI HaxoAsAT IO  METOAY
HOCJIEI0OBATENLHBIX NPHOMMKeHUH. 3HadeHuss Ny M Ny BBIMUCIIAIOT OJHOBPEMEHHO C
negopManusaMi CUCTEMBI, JJIS1 YETO MOCIeI0BATENbHO PACCMATPUBAIOT YCIOBHBIE apKH B
HAIIPaBJIEHUU OCEH X M ) CO CTpeJIaMH IOAbeMa COOTBETCTBEHHO fx, U fy. IIpuHnmaercs,
YTO COBMECTHO ¢ peOpoM paboTar0T MPUMBIKAIOIINE YaCTH IMOJIsE 000JIOUKH IIUPUHOU 110
6h'f, tne h'f - TommmHa mnons mnaHend. IlepBoHavYaNbHO PEKOMEHIYETCS IIOCTPOUTH
KPUBYIO IIPOYHOCTH B KoopauHaTtax N - M 1 3aJaHHOTO CEYEHMsI YCIIOBHOM TaBPOBOM
apku pedpa B KOJBIEBOM IJIACTUYECKOM IIAPHUPE MPHU BHELICHTPEHHOM CXKATHH.

B nepBom mpuOIMmKkeHUM pEeKOMEHIyeTcsl Ha3Ha4yaTh BEIMYMHY HOPMAaJbHOM CHIIBI,
OTBEYAIOIIYI0 T'PAaHUYHBIM 3HAUEHHUSIM OTHOCHUTEJILHOW BBICOTHI CKAaTOM 30HBI X/A() = &R,
IIPY  KOTOPBIX IPEIEIBHOE COCTOSIHUE DJIEMEHTAa HACTYNAeT OJHOBPEMEHHO C
JOCTMKEHMEM B  pacTSIHYTOM apMmaType HalpsDKEHMs, pPaBHOTO  PacueTHOMY
conpotuBieHuto. [Ipu 3a1aHHOM 3HAYEHMHM HOPMAJIBHOHN Cuibl N HaXOOSAT YKOPOUEHUE
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IYTH YCIIOBHOW apKu B pe3yJibTaTe ee 00KaTHsl U HOBYIO JUIMHY XOP/bl, N3MEHUBIIYIOCS
3a cyer oOxarus OeToHa 3a IIACTUYECKMM MIapHUPOM. [10 BBIYMCICHHBIM JTAHHBIM
HaXoJAAT Nporud 0oOO0JIOUKKM B 30HE BMATHMHBI M M3TMOAIONINI MOMEHT Ha €€ KOHTYpe.
[TonmyyeHHble 3HaUEHUs] HOPMAJIbHOM CWiIbl N U M3ruOaroniero MomMeHra M HaHOCAT Ha
IIOCTPOEHHYIO KPHMBYIKO IIPOYHOCTH CEYECHHMS Ha KOHTYype BMATUHBL. B ciydae ux
HECOBIIAJECHUA JAlOT IPUpALIEHHE 3HAYCHUI0O N U BBIYUCICHUE ITOBTOPSIOT.
OnpeneneHne NEHCTBUTENBHBIX 3HAYEHUW A/ BBINOJHAIOT IIArOBBIM METOJIOM C
nomoiueio IBM. Ilo HalineHHbIM 3Ha4eHUsAM M 1 N HaXOAST NpOTruObl YCIOBHBIX apOK.

ITporu6 apku B HampaBjeHHM ) 0003HAYMM Wy, a B HApPaBICHUM X - Wy. B o0mem
clly4ae 3TU MPOTUOBI He PaBHBI MEXy cO00ii. 3a mporud Bceil CUCTEMBI PEKOMEHIYETCS
NIPUHAMATh MAKCHMANBHYIO BEIHYMHY Mporuba. YriaoBsie koopamHatel &0 u &Y u
panuychl KpUBU3HBI Ry U R) NepeCUUTHIBAIOT B COOTBETCTBUHU C HAaWJEHHBIM IPOrHOOM
Bcell cuctembl. HaiiieHHbIe 3HAYeHUsS PaJAMYCOB KPHUBHU3HBI M YTIOBBIX KOOPAMHAT
neGOpMUPOBAHHOM IMOBEPXHOCTH BMECTE €O 3HAa4eHUAMHM Nx, Ny MOACTaBIAOT B
ypaBuenue (11.53) u mo dopmyne (11.55) HaxoAsST Hecylyl0 CHOCOOHOCTH OOOJIOUYKH C
ydeToM AeQOpMHUpPOBAHUS CHUCTEMBI K MOMEHTY paspymieHus. DopmMynsl amis
onpeJieNIeHus IPOruOOoB apoK WxH WylIpuBeieHbl B PykoBoacTse (1. 47 npuinoxenus b).

11.39 Ilpu pacuere Hecyliel cmOCOOHOCTH peOPUCTHIX 000JIOUEK CIEeTyeT YUUTHIBATH
KOHCTPYKTUBHBIE OCOOEHHOCTH CTBHIKOB COOPHBIX 3JIEMEHTOB, MeECTa IMPUIOKEHUS
Harpy3KH U CIIOCOOBI OIUPAHUS 3arPYKEHHBIX IUTUT HA KOHTYP:

a) €CJIM B MECTE MPHUJIOKCHHS HArPy3KH apMaTypa CMEXHbBIX peOep B HAIPABJICHUAX X
WId y He coenunsiercs, To B dopmyne (11.49) Mypl unu Myp2 NpUHUMAIOT PaBHBIM
HyJ110. AHAJIOTMYHO A Pxuinu Py NPUHMMAIOT PaBHBIM HYIIO BBIPAXKEHUE RsAgxZsx UM
RsAsyzsyB dopmyne (11.53);

0) ecium paccTOSHUE OT MecTa MPUIIOKEHUS COCPEIOTOUYEHHOW Harpy3ku [0
KOHTYPHOTO 3j1eMeHTa MeHee 1,57k, To, Kak MpaBuiIo, Ha/IeXKHOE 3alieMiieHHe pedpa Ha
KOHTYpE, MPEIMATCTBYIOLIEE ero MOBOPOTY, HE MOXKET ObITh obecnedeHo. B cBs3u ¢ aTum
HEOOXOJMMO YYHMTBHIBAaTh BO3MOXKHOCTb OOpa30oBaHMs TOJIBKO TPEX KOJIBLEBBIX
IJIACTUYECKHUX HIAPHUPOB B PeOpax u mpy BbrauCIeHuH Py mo popmyne 11.53 u BBecTH
kodd¢unment 0,5 Kk 3HAYCHUAM Ny " My, u. llpym BbIUHCIEHUH PyINOHWXAIOLINMI
ko3 duuneHT He BBonuTcs. [lonHas narpyska P Haxonutes o (11.55).

Koncrpyuposanue

11.40 TTonorue 060709YKH MOTYT OBITh TJIAIKUMH U pEOPUCTHIMHU M KOHCTPYHUPYIOTCS B
cootBeTcTBUU C 1. 6 HacTosiniero CII. TonmuHa 1 apMUpOBaHKUE CPEHEN 30HBI TIaKHX
000J104€K, Te JAeUCTBYIOT TOJbKO CXKHUMAIOIIME YCHIJIMS, Ha3HAYaIOTCS KOHCTPYKTHUBHO.
[IpunsATYI0 TONIIMHY OOOJIOUKH CIIEAYET MPOBEPATH PACUETOM HA YCTOWYHBOCTH I10
dhopmynam, npuBeAeHHBIM B . 4.2.20 - 4.2.23 nacrosmiero CII.
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11.41 B peOpucTbix COOpHBIX 000JOYKAaX TOJIIIMHA TOJS MaHeJIed cpeqHel 30HbI
OINpPEAEIAETCS TEXHOJIOIMYECKMMHU BO3MOYKHOCTSMM IIPOM3BOACTBA M IIPOBEPSETCS
pacuetoMm no ¢opmynam 1. 11.34 nacrosimero CII Ha 3aaHHYIO0 BETMYMHY pacdyeTHON
Harpys3Ku.

11.42 [InuTy B IPUKOHTYPHBIX U YTJIOBBIX 30HAX 000JIOUKH PEKOMEHIYETCSl YTOJIIATh
C LENbI pa3MEUICHMs JOIOJHUTEIBHON apMaTypbl M BOCHPUATHS JEHCTBYIOIIHX
YCHUJINH, YBEJMUEHHBIX 110 CPABHEHMIO C LIEHTPAJILHOU 30HO.

YToneHne 000J0YKH BIOJIb KOHTYpA IIeJIeCO00pa3HO BBITIOIHSITh Ha BCE IIUPUHE
JCUCTBUS MPUKOHTYPHBIX U3TUOAIOMIMX MOMEHTOB (puc. 11.15) ¢ mIaBHBIM MEPEX0IOM K
MIOCTOSIHHOM TOJIIIMHE 3a 30HOM JEeHCTBUSA U3rHOaOIMUX MOMEHTOB (cM. 6.1.4
Hacrosiero CIT).

TonmuHa 0007I0YKKM B YIJIOBOM 30HE BBIOMPAETCS IO pacueTy MNpU COOIIOICHUU
IJIaBHBIMH PACTATMBAIOIIMMH H INIABHBIMH C)KMMAIONIUMH HANPSKEHUAMH YCIOBUS Gprr<
0,3Rp, Gpr¢ < RpuIM MO KOHCTPYKTHBHBIM COOOPaKEHMSAM C TEM, YTOOBI 00ECHEYHTH
pa3MelnieHre HeoOX0IMMOTO KOJTMYECTBA apPMATYPhI C YIETOM JIBYX 3aIIUTHBIX CJIOEB.

11.43 B nDpUKOHTYpHBIX Yy4YacTKax OOOJOYKM B 30HE JEUCTBUS H3THOAIOIINX
MOMEHTOB  YKIJaJbIBaeTCs JONOJHUTENbHas apMarypa. Ecium »3ta  apmarypa
BOCIIPUHUMAET MOJIOKUTEIbHBIE MOMEHTBI, TO OHA PACIIONaraeTcs B HUKHEN 30HE IUTUTHI
(puc. 11.22). OcHoOBHasi ceTka pacmojliaraeTcs Mpu TOM B BEpPXHEH 30HE U B clydyae
MIPUMEHEHHUS HEpa3pe3HbIX KOHCTPYKLMI MPOBEPSETCS HAa BOCHPUATHE OTPULIATEIIBHBIX
MOMEHTOB, BO3HUKAIOIIUX IMPH 3alEMJICHUH TUIUTHl Ha MPOMEXYTOYHBIX Auadparmax.
JInst BOCHpUSATHSA PACTITMBAIOIIMX YCWIMHM, JEHCTBYIOLIMX MapajuieIbHO KOHTYPY, V
HIOKHEH TpaHU OO0OJOYKM HAa TPUOMOPHBIX YYACTKAX YKIAABIBAETCS pacyeTHas WU
KOHCTPYKTHBHAs apMarypa.

11.44 JIns BocpUsTHS TJIABHBIX PACTATUBAIOIINX HAIMPSKEHUHN, 1EHUCTBYIOIIUX B
YTJIOBBIX 30HAX, PEKOMEHIYETCSI K OCHOBHOW apMarType J00aBIsATh KOCYIO,
MePIeHIUKYISIPHYIO nuaroHanu miana (puc. 11.22). B o6onoukax mponerom 6omnee 40 m
3Ty apMaTypy peKOMEHYeTCs BBIMOIHITH MPEABAPUTEIHHO HANPsHKEHHOW. BOmm3u
YTJI0B 000JI0YKH 3Ty apMaTypy peKOMEHAYEeTCs 3aMEHATh OOBIYHOM, TaK KaK Mpu
KOPOTKHX CTEPIKHSIX TPYAHO 00ECIIEYUTh U POKOHTPOJIUPOBATH HEOOXOIUMYIO CTETICHb
HATSDKEHUS HANPATaeMo apMaTyphl.
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1 - KOHCTPYKTHBHAs apMaTypa B 30HE CKUMAIOIINX HANPSHKEHU; 2 - TO Ke, B 30HE
NECTBUS MOMEHTOB; 3 - paboyasi apMaTypa B 30HE JEHCTBUS MOMEHTOB; 4 - TO e, AJIs
BOCHPHUATHS TJIABHBIX PACTATUBAIOIINX HAMPSHDKEHUN B BUJIE KOCBIX CTEPKHEH MIIH CETOK;
5 - 30Ha yTONIIEeHUs 000JIOUKH; 6 - 3MIOpa TTIABHBIX PACTATHUBAIOUINX HAIPSKEHUH

Pucynok 11.22 - CXeMa apMHMPOBAHHUA MOJIOTax 000J109€eK

ApMaTypa AJIs1 BOCHIPUATHUS TJIABHBIX PACTATMBAIOIINX HaHpH)KeHI/Iﬁ BBIINIOJIHACTCA B
BHUAC OTACIIBHBIX CTCp)KHCﬁ HIIM CCTOK M pacrojgaractcia y BerHeﬁ U HIDKHEH
MMOBCPXHOCTHLBIX IIJIUT 00O0JIOYKH.

11.45 CoOopHbie 000OJOYKHM HMMEIOT KOHCTPYKTHBHBICE OCOOEHHOCTH, KOTOPBIE BO
MHOTOM ormpezenstorcs GopMoil M mapaMeTpamMH 3JIEMEHTOB, a TaKkKe CHoco0aMH HX
coenuHeHHs (cM. 1. 6.3 u 6.4 Hacrosmmero CIT).

Fa6apI/ITBI IUIAT OIPCACIIAIOTCA Tpe60BaHI/I${MI/I obecreyeHnss UX YKOHOMHYHOCTH I10
pacxoay MarcpualioB, YHI/I(bI/IKaHI/II/I, TCXHOJIOT'MYHOCTH H3T'OTOBJICHHA, BbI6paHH01"0
crmocoba MoHTaxa. Ilo (bopMe IMOBCPXHOCTU ILIMTBI MOTI'YT OBITh IINTIOCKHUMU,
MUINHAPUICCKUMU WA ,HBOfIHOfI KPUBHU3HEI. Z[J'Iﬂ 000JI0UEK PECKOMCHAYCTCA IMPHUMCHATH
MUINHAPUYICCKUC IIJINTBI, TaK KaK IIJIMTBI HBOﬁHOﬁ KPUBU3HBI CJIOKHBI B U3TOTOBJICHUHU, a
IIJIOCKHEC Tpe6y10T IMMOBBIIICHHOI'O pacXxo/Ja MaTCPHaJIOB.

HpI/I INIOCKHUX IUIMTax pCajibHasd ITOBECPXHOCTH 000JIOUKH npeaAcCTaBJsICT coOoi
MHOTI'OI'paHHHUK. Ecmmn paaunyc LIPIHHH,HpI/I‘IeCKOﬁ IUINTBI COBIIAAACT C OAHUM M3 pagnyCOB
HCXO,HHOﬁ IMOBCPXHOCTHU, TO IIpU MCIIOJB30BAHUU MIUIUHIAPHYCCKUX IUIAT pPCaJIbHAsA
MMOBCPXHOCTD IMOJIYIACTCA IUIAaBHOM B OJIHOM HAITpaBJICHUH U FpaHCHOI;'I - B IPYyIroMm.

B oteuecTBeHHON mpakTHke HauOONIbIIEe NPUMEHEHUE HAIUIM IJIOCKHE ILTUTHI
pasmepoM 3x3 M B MWIMHApUYEeCcKue pazmepom 3x6 (puc. 11.4, B) wim 3x12 m.
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11.46 Ilnutel peKOMeHAyeTCs NMPOEKTHPOBATh C KOHTYPHBIMHU U ITPOMEXYTOUYHBIMHU
peOpamu. B miurax pasmepoM 3xX6 M peKOMEHIyeTCsl NPUHUMATh OJHO, a B IUIMTax
pasmepom 3x12 M - 1Ba MK TPH MOTIEPEUHBIX pedpa.

HpI/IMCH}ICMaH cucreMma pe6ep JOJIDKHa 00CCIIeYnTh IMPOYHOCTb U KCCTKOCTH IIJIUT B
CTauu TPAHCIIOPTUPOBAHUA W MOHTAa)Xa, IHIPOYHOCTL U yCTOﬁ‘lHBOCTL 000JI0YKH B
CTaguu DJOKCIUTyaTalluu, BO3MOXHOCTb YCTpOﬁCTBa OpoeMOB IJid CBCTOA3PALIMOHHBIX
YCTpOﬁCTB H TOABCECOK IJId KPAaHOBBIX HYTeﬁ.

st ynoOCTBa M3rOTOBJIEHUS] PEKOMEHIYETCsl, KaK MPaBUIIO, HA3HAYATh OJUHAKOBYIO
BBICOTY NPOJOJBHBIX M HomNepeyHbIX pedep. [1o BHeIIHMM OOKOBBIM IpaHsM pedep IUIUT
IpeaycMaTpuBalOTCsl Ma3bl Ul 00pa3oBaHUs UINMOHOK, BOCHPUHUMAIOLIUX IOCIE
3aMOHOJIMYMBAHMS IIBOB  CABUTAIOIIME W IepepesbiBatonive  ycuius.  [louTsl
PEKOMEHAYEeTCS apMHpOBAaTh CBAapHBIMM CETKaMH M KapkacamMu. Apmarypa IOJKU
naHesel o/kHa OBITh HAAEKHO 3aJieflaHa NPUBAPKOM IOINEPEYHbIX CTEPKHEH 10
KOHTYpY B mpezenax pebep. B mecrax compspkeHUs MONKH ¢ peOpoM peKOMEHIYyeTcs
yCTpauBaTh BYTHI.

11.47 TonmuHa 00OJOYKK B YTJIOBBIX 30HAaX OOBIYHO yBenuuuBaercs (cM. m. 11.41
Hacrosero CIT). Oanako i cOOpHBIX 000I04YEK BBEACHNUE HOBOTO TUIIOpa3Mepa IUIUT
C YTOJIILIEHHON MOJIKOW U YCUJICHHBIM apMHPOBAHUEM YACTO OKa3bIBAETCSI 3KOHOMUYECKH
Herenecoo0pa3HbM. B 3ToM cimywae yToJIIEHHE IJIMTHI OOOJOYKH PEKOMEHIYEeTCs
BBINOJIHATh C IOMOILBIO HAOETOHKM MOHOJHUTHOTO JKEJIe300€TOHA, YKJIaJbIBA€MOTrO
noBepx cOOpHBIX MIUT. [Ipm 3TOM cienyeT HpUHUMATh HEOOXOJUMBIE MEphl s
obecrieyeHus: CLEIUIEHUs CTaporo W HoBoro OeroHa. B mpexenax HabeTOHKH
pacrioyiaraercsi I0MOJIHUTENIbHAS KOcasi apMaTypa, yCTaHaBIMBaeMasi 1o pacyery (CM. Ml
11.46 u 11.25). O6mas ToammHa OOOJOYKH B YIJIOBOH 30HE M pa3Mepbl HAOETOHKHU
JIOJDKHBI COOTBETCTBOBATH TpeboBaHusM 1. 11.42 Hacrosiero CII.

11.48 TloBepxHOCTh 000JI04€K, COOMPAEMBIX U3 LMIMHAPUYECKUX MaHeNel, B OJHOM
U3 HaIpaBJIEHUI B MECTaX CTBHIKOB IUIUT UMEET IEPEIOMBI, YTO MPUBOAUT K U3MEHEHHUIO
pacripesielieHuil yCuiauii B KOHCTPYKLMHU IO CPaBHEHHUIO C MIAAKUMM oOojouykamu. B
OTAENBHBIX CIy4asx y MECT MepesIOMOB MOSABISIOTCS yCUIIHs pacTshkeHus. Toraa pedpa
IIAaHEJIEH B MECTaX CTBIKOB PEKOMEHIyETCS COEIUHATh CBAPKOM 3aK/IaIHBIX AETajeH.

Ycunusi, BbI3bIBACMBIC HAJTMUYUEM IEPEIOMOB MOBEPXHOCTH, 3aBUCSIT OT JKECTKOCTH
ceueHHil OOOJIOYKH, MapalieNbHbIX MepeioMamM. C  yBEITUYECHHUEM IKECTKOCTH 3THUX
CCUCHHI YMEHBIIAIOTCS MPOTHObI 000JIOUKH MEXIy TIEpEIOMaMU U BIUSTHUE MTEPEIOMOB.
D10 emie pa3 TOATBEPXKAACT IIEIECO00pPa3HOCTh YCTPOWCTBA MOMEPEUHBIX pedep
naHeJeH, KOTOpbIe OOBIYHO PACIIONATAIOT C MIAroM 2-3 M.

1149 B HEPA3PC3HBIX 000JI04KaxX 10 JIMHUU OIMMpaHus Ha KOHTYPHBIC 3JICMCHTBI BCC
C60pH]':>Ie TUIUTBL IIPUBAPUBAIOTCA K ,Z[I/Ia(l)pal“MaM. KOHTypHBIe IUIMTBL 1 BEPXHUC ITOACA
KOHTYPHBIX 3JICMCHTOB CcHa0KaroTCs MITMTOHKAaMH, BBIITYCKAMU apMaTypbl U 3aKJIaIHbBIMU
ACTAIIMU 1A COCAUHCHUSA MCIKIAY coboit KOHTYPHBIX IIJIHUT. Bce MMpoOCTPAHCTBO 10
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YPOBHA BCpXa INUIMT HAA KOHTYPHBIMU J3JICMCHTAMU II0 IICPUMCTPY 000J104eK
3aMOHOJIMYMBACTCI. DTUM 00ECICUUBACTCS nepegada ¢ 000JI0YKH Ha KOHTYPHBIC
9JICMCHTBI CABUTAIOINX YCI/IJII/Iﬁ " MOIICPCUYHBIX CUJI U COBMCCTHBIC Ile(pOpMaL[I/II/I IIIMT "1
KOHTYPHBIX 2JICMCHTOB.

11.50 B KOHCTPYKLHMSX, OCYIIECTBIISIEMBIX IO THUIYy TAaHI'€HLUAIbHO-IIOJIBUKHBIX,
cocelHUE OO0OJIOUKH, OIMUpAIoLIecs Ha OOIMHA KOHTYpPHBIH 3JIE€MEHT, COCIUHSIOTCS
MEXy cOoOOM KECTKO JIMIIb HAa YaCTH KOHTYpa B YIJIOBBIX 30Hax. Ha ocrtanpHON 4acTu
KOHTypa COEJUHEHHE OCTaeTcsi NOABWXKHBIM. [IpM TaHreHIMalIbHO-NOABHKHOM
ONUPAaHUU TOpLEBble pedpa COCeNHUX IUIMT HAA KOHTYPHBIMH 3JEMEHTaMH
PEKOMEHAYeTCS COeAMHATh Hakmagkamu (puc. 11.4, T), IpUBapeHHBIMU K 3aKJaJHBIM
aetansiM IUT. TakuMm oOpazom, oOpasyeTcst KOHTYPHBIH MOsIC, KOTOPbI BOCIIPUHUMAET
C/IBUTAIOIIME YCUIIUS B 000JIOUKE U TIepeIaeT UX Ha YIOPbl KOHTYPHBIX 3JIEMEHTOB.

Jlns Gojiee IUIABHOM Tepeqaydl CIABMTAIONIMX CHJ TMPHOMOPHBIC YYAaCTKH MEKIY
000JI0YKaMH HaJ KOHTYPHBIMH DJICMEHTAMH 3aMOHOJMYHMBAIOTCS Ha BCIO BBICOTY
naneneii. Ha 3TOM yuacTke pEKOMEHAYeTCs pacrojiaraTh METAUTHYECKHE YIIOPHI,
NpUBapEHHbIC K KOHTYPHBIM 3JIEMCHTAM W BOCIIPUHUMAIOIINE CBUTAIONIHE YCUITHS (PHC.
114, r).

11.51 JKene3oberoHHble KOHTYpHBbIE (EepMbl MOTYT HMMETh PACKOCHYI U
0e3packocHyro pemieTku. s mponetoB 18 u 24 M KOHTYpHBIE 3JIEMEHTHI IPUHUMAIOTCS
&Kene300€TOHHBIMU, TpU OOJBIIMX MpOJIeTaX LEIecO00pa3HO MPUMEHSTh PACKOCHBIE
cranbHble (pepmbl. BepxHue nosica ¢epM 1o Bceil 1yimHe B Hepa3pe3HbIX 000J0YKaxX U B
npenenax KpalHUX MaHelned B TaHTCHIMATbHO-TIOJBHKHBIX O00O0JOYKaX CHAOKAIOTCS
&KeNe300€TOHHBIMU M CTAIbHBIMH YIIOPAMU U INMOHOYHBIMU THE3aMH JUIsl BOCHPUSATHS
CABUTAOLIUX YCHINH.

Topupl B3aMMHO NEPNEHAUKYISIPHBIX KOHTYPHBIX (DepM CIIEIYeT COCAMHATh MEXIY
co00H, B TOM 4HCJIe CBAPHBIMU HAKJIaJKaMH.

11.52 B o0onoukax ¢ KOHTYPHBIMH 3JIEMEHTaMU B BHJE KpPUBOJMHEWHOro Opyca,
ONEpPTOr0 Ha KOJOHHBI, B KOHTYPHBIX OpYChSIX Hapsay C YCHWIHSMH paCTKCHHS
JIEUCTBYIOT M3ru0aroliue MOMEHTBI, [0 XapakTepy aHaJOTHYHble H3THOaroIUM
MOMEHTaM B MHOTOIPOJIETHBIX HEPa3pe3HbIX Oallkax, - B CpeiHEeil 4acTH MpoJIeTa MEXIy
KOJIOHHaMU HauboJiee pacTsHyTa HWXKHAS IpaHb Opyca, Ha ydacTKaX y KOJIOHHBI -
BepxHsAs. KoHTypHas apmaTypa ompeneisercss H3 pacueTa Ha BHELEHTPEHHOE
pacTshkeHHEe W MOXET IIOJHOCThIO pa3MellaTbcss B KOHTYPHBIX Opychsix. OHa
Ha3HA4aeTcsl B COOTBETCTBUH C SIIOPOM ycunuil Baois nposiera. [Ipu oOpeiBe apmarypa
JOJDKHA OBITH 3aBEICHA 3a CEYEHME, IJle M0 pacueTy OHa He Tpedyercs, U3 YCIOBUS
obecreyeHus ee TOJTHOTO HCIONIb30BaHus B pacueTHOM ceueHnH. Okono 30 % apmartypsl
JOJKHO OBITH JOBEACHO JI0 YIJIOBBIX OIOP, I/I€ apMaTypa CMEKHBIX KOHTYPHBIX OpyCheB
JOJDKHA B3aUMHO TepeceKaThCsi. ApMaTypy KOHTYPHBIX OpychbeB I€JIeco00pazHO
BBITIOJIHATH NPEABAPUTEIBHO HAIPSKEHHOM.
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11.53 B 06osi0ukax co cBeT0apallMOHHBIMU HIIM 3¢HUTHBIMU (pOHAPSIMU (POHAPHBII
MIPOEM PEKOMEHAYETCS OCYILECTBIISATh C MOMOILBIO TUIUT-PAMOK, IPEACTABIISIOINX
co0oli crcTeMy IPOIOJIBHBIX U MOMEPEYHBIX pedep, OCTABIIYIOCS MOCTE YAaICHUs
noJku. [Ipy mpoeKkTUpOoBaHUHU IUIUT-PAMOK IO KOHTYPY pedep 3a ByTOM peKOMEHIyeTCsl
OCTaBUTb YaCTh YTOJIIEHHON MOJKU MIUPUHON OK0JI0 10 ¢M U 110 KOHTYpPY OTBEPCTHUS
YJIOKUTH JOMOJHUTEIBHYIO apMaTypy. YTJIbl OTBEPCTHS B TIOJKE JTOJKHBI OBITh
3aKpyTJIeHHBIMU (CM. 1. 6.5 Hactosero CIT).

11.54 TlonBecku myTel MOJBECHBIX KpaHOB WK Teab(epoB (cM. m. 11.6 HacTosIero
CII) pexomeHyeTcs pacnojiararb ¢ MaroM 6 M U BBIIOJHATE KECTKUMU B IIOCKOCTH,
NEePIEHANKYIAPHON penbcaM. WX pexkoMeHIyeTcst KpenuTb K 000JI0UKEe aHKEPHBIMHU
OonrtamMy, MPOXOSAIIMMH B CIHELMATIbHbIE OTBEPCTHs, pacroiaraéMble B YIJax
nepeceueHus IIUT Au00 B HIBaX MEXIy IUIMTaMH. B 30He pacnosiokeHus MOABECOK
KPAaHOBBIX IIyT€H IIBBI MEXAY IIMTAMM PEKOMEHIYETCS 3aMOHOJIMYMBATH Ha BCHO
BbICOTY. Pacuer 00onouek Ha JeiicTBUE KPaHOBBIX HArpy30K PEKOMEHYETCs BBITOIHATD
METOJIOM TMpeAeNbHOro paBHOBecHs (cM. T.1w. 11.35 - 11.39 nactosmero CII).

12 O00J104KH OTPULIATEIbHOM rayccOBOH KPUBHU3HBI HA NPSIMOYT0JILHOM ILIAHE

OO011He MoJ10KeHus

12.1 TUnu4HBIM TIPEACTaBUTENEM 00O0JIOYKH OTPUIIATEIILHOMN TayCCOBOM KPUBU3HBI
SIBJISIETCS] TIOBEPXHOCTH THIEpOOoIMUecKoro mapadonouaa (runapa). O6onouka,
ouepueHHas M0 MOBEPXHOCTH TUIIEPOOIMUYECKOTO Mapaboaoua Hall IPSIMOYTOJIbLHBIM
IIJITAHOM CO CTOpOHAMU 2a u 2b, 3a1aHa mapadboJ10i, BBITYKIION KBEPXY, CO CTPEIOi
nmoabemMa f1 HaJl CTOpOHOM 2a 1 TapaboJIol, BEIMYKJIONW KHU3Y, CO CTPEJION IIpoBeca f2 Hal
cTopoHoit 2b (puc. 12.1).

Pucynox 12.1 - 'unepoosmyeckuii napadosaons

VYpaBHEHHE OBEPXHOCTH TAKOTO T'MIIEPOOINYECKOro mapadoaonia
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B x 1 y 2
z-f'[:;] 'ﬁ[ﬂ | (12.1)

12.2 OGomnouku B ¢opMe THUNEPOOJIMUESCKOro TMapadbojonaa Ha KBaapaTHOM U
OpSIMOYTOJIBHOM  IUIaHAX ~ NPUMEHSIOT AN TOKPBITHM  MPOM3BOACTBEHHBIX,
OOIIECTBEHHBIX W CKJIAQJICKMX 37aHuil. Pasmepsl mnepekpbiBaeMoro IjaHa MOTYT
M3MEHAThCA B npenenax oT 10 mo 70 m u Ooree.

12.3 B HOKPBITUSX MOTYT OBITh UCTIOJIB30BaHbI OJTHOJICTIECTKOBBIC 1 MHOTOJICTICCTKOBBIE
runapsl (puc. 12.2, 12.3).

Pucynox 12.2 - OqHOJIENIeCTKOBbIE THNAPHI
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a - e - BOBMOKHBIE ()OPMBI TIOKPBITHIA

Pucynox 12.3 - UeTbIpexJienecTKOBbIE IHNAPHI

B otnuuue ot (12.1) ypaBHEHHE CpeIUHHON MOBEPXHOCTH OJIHOJIETIECTKOBOIO THIIapa
MO>KET OBITh MPEJCTABICHO B BUJIE

=Cy+ Cx+ Cy+ G, (12.2)

rae Co,..., C3 - KOHCTAHTBI, KOTOPbIE HaXOJAT MO M3BECTHHIM amIUIMKaTaM YeThIPEX
YTJI0OB O00JI0YKH.

Hanpumep, 114 NoBepXHOCTH, puBeIeHHON Ha puc. 12.2, a, npux =y =0C3=0, a
i TOYKU X = a, y = 0, z = f2 nonyuum C1= f2/a. AHaNOTHYHBIM 00pa30M IMOJyYarOT
C2= f1/b; CO = -f1/(ab) - f2/(ab). TouHO Tak e OMNPENCNAIOT KOHCTAHTHI JUJIS
MIOBEPXHOCTH, NPUBEICHHOMN Ha puc. 12.2, 6.
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[ToBepxHOCTH, TMPUBEACHHBIE HA pUC. 12.2, MOXXHO TMOTYYUTh IBUKEHHEM MPSIMON
(oOpasyroiieit), mepecekaroleil 1Be CKpeluBarorecs NpsMble (Hampasmsionme). B
MpoLIeCCe ABIKEHHUS 00pa3yrolias OCTaeTcsl MapajyieIbHONH OJHOM M3 BEPTHUKAIBHBIX
KOOPJMHATHBIX IUIOCKOCTeH. HampaBnsiommmu MOTyT OBITh BBIOpAHBI  MPSIMBIE,
MPOXOISIINE 1O JBYM JIFOOBIM TPOTHBOIOJIOXKHBIM CTOpPOHAM IuIaHa. Toraa HavanbHOE
MOJIO’KEHHE 00pa3yIoniel MOXKeT ObITh MPUHATO MPOXOSAIIUM 110 OJHOM U3 ABYX APYTHX
CTOpPOH. B cedeHnH MOBEPXHOCTH BEPTUKATBHBIMU IUIOCKOCTSMHU, HE TMapalljieIbHBIMU
KOOpJIMHATHBIM, JexaT mapabonbl. [lapaGombl  omHOTO ceMelcTBa  OOpalieHbI
BBIMYKJIOCTHIO BHU3, TAPa0OIIBI JPYTOTO - BHITYKIOCTHIO BBEPX.

12.4 TTokpsiTHE MOKET OBITH 00Pa30BaHO B Pe3yJIbTaTe KOMOMHAIIMH OJTHOJIETIECTKOBBIX
runapoB. Ha puc. 12.3 npuBeneHbl BO3MOXHbBIE CXEMbI TOKPHITHHA, 00pa30BaHHbIE
COUWIEHEHHEM YETBIPEX JICTIECTKOB.

12.5 Bo MHOrux ciydasix THIapbl SBISIOTCS PACHOPHBIMH KOHCTPYKIMSMHU.
Bo3Hukaromuii pacnop peKOMEHIYETCs BOCIpUHUMAaTh 3aTshkkamu. Ha puc. 12.3
JBOWHBIMU IyHKTUPHBIMH JIMHUSIMH TIOKa3aHbl CXEMbl pACHOJOXKEHUS 3aTsDKEK B
Pa3NUYHBIX MOKPBITHIX U3 YETHIPEXJICNECTKOBBIX I'MIIapOB. B MOKPBITHAX, MPUBEICHHBIX
Ha puc. 12.3, 1, e, 3aTsOkKU He TpeOyroTcs. B olHONIENEeCTKOBBIX rumapax, OnepThiX Ha
7IBa MPOTUBOIIOIOKHBIX YTJIa, 3aTSKKY YCTAaHABIMBAIOT MEXKAY OMOPaMH.

12.6 Ocoboe BHMMaHUE MPH pacyeTe U KOHCTPYHMPOBAHUU 000JO0YEK OTpUIIATEIbHOMN
rayccOBOM KpPUBU3HBI PEKOMEHAYETCS YAENsITh HECUMMETPUYHBIM Harpy3kam. OHH BO
MHOTHX CJIy4asiX BBI3bIBAIOT OOJIbIINE HANPSHKEHUS U 1eopMaliy, 4eM CUMMETPHYHbIE.
['umapsl  MOTyT  BOCHPHUHUMATh  3HAYUTEIbHBIE  COCPEJOTOYCHHBIE  HArpy3KH,
NPUIIOKEHHBIE K pedpam.

Pexomenpanuu o pacuery

12.7 Pacyer rumapoB NOPOM3BOIAT C y4yeToM pekomeHpaumii nm. 4.2.1 - 4.2.19
Hacrosmero CII. Ycunus u mepemMeneHus peKOMEHAYETCS OMNPENesiTh HCXOHs U3
MIPEATIONOKEHHST YIPyrol paboTel Marepuajga MO MOMEHTHOM TEOpHH C Y4YETOM
JIEHCTBUTEIBHBIX KECTKOCTEH KOHTYPHBIX 3JIEMEHTOB U KOHBKOBBIX OQJIOK.

12.8 Hecymryto crmocoOHOCTh TJIAIKUX THIApOB HA KBAJAPATHOM IUIAHE MPHU JACHCTBUU
PaBHOMEPHO pacIpe/ie]ICeHHON Harpy3kd MOXHO ONpPENEIUTh MO TEOPUHU MPeleabHOro
paBHOBecHus cornacHo mi. 12.9-12.13 wacrosimero CII.

[IpenenvHas Harpy3ka ¢ Ha 0O0OJIOUKY, OIpeneisieMas IO TPUBEACHHBIM HIDKE
dhopmynaM, BKIIFOYaeT Maccy 000JI0YKH, KOHTYPHBIX peOep M KOHBKOBBIX 0aloK

¢=ptgte. (12.3)
IJI€ p - UHTEHCUBHOCTB IIPEIEIbHOM BHEIIHEN HATPY3KH;
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g - PaBHOMEPHO pacIpeesieHHas Harpy3ka oT Beca 000JI0UKH;

Ze - IPUBEJICHHAs! PABHOMEPHO paclpesiesieHHast Harpy3Ka OT Beca KOHTYPHBIX pedep,
bopmMysBl I €€ OIpelesIeHUs] NMPUBOMATCS HIDKE I KaXI0Tro paccMaTpHBaeMOro
ciyyast.

B dpopmymax (12.8)-(12.12) npuHUMAIOTCS ClIeAyIOmKe 0003HAYCHHUS:

[ - cTopoHa KBaJIpaTHOTO TIaHA OJAHOJIENECTKOBOM 00omoukw (1o puc. 12.2, 123/ =a
= b);

f - cTpena noawema obonoukw (o puc. 12.2, a f=f1 = f2);
hy, by- COOTBETCTBEHHO BBICOTA M LIMPUHA KOHTYPHOTO pedpa (puc. 12.4, 6);
Rp - pacueTHOE 3HAUEHUE COMPOTUBIICHUSI OETOHA OCEBOMY CXKATHIO;

Rs, Rs 1 - pacueTHble 3HA4YEHHUS CONPOTUBIICHMS PACTSKEHHIO COOTBETCTBEHHO
apMaTypbl 10JIS U YIJIOB;

Rs,r - TO %€, U1 apMaTypsl pedpa;
uxu - pa3mep siueiiku apmarypHoii cetku (puc. 12.4, a);

Ai, A1 - nomanp Ce4eHNUs apMaTypHOIO CTEPKHSA COOTBETCTBEHHO CETKU U YIJIOBOM
apMaTypbl;

u] - mar yriaoBoi apmarypsl (puc. 12.4, a);

Ay - miomaip Beeit apmatypsl B pedpe;

Ay~ moImaas ceYeHUs 3aTHKKHY;

Rs,t - HOpMaTUBHOE CONPOTHUBIICHHE METAJLIA 3aTSHKKH;

hQr - paccTOsSTHHE OT IIEHTpPa TSHKECTH apMarypbl pedpa 10 CpeIUHHON MOBEPXHOCTH
obonouku (puc. 12.4, 6);

d - paccTosiHUE OT yriia 00OJIOUKH J0 TOCJIEIHEr0 CTePXKHS YIIOBOW apMaTyphl (puc.
12.4, a);

vb - 00BeMHBII Bec OeToHa pedep.
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ARy AR, 5
2d 2h,
e ] o= L
F? l‘ ) f x
AIRJ:.i' 2u & ArR:r
W = e————l m = —, k ] = '
AR, T AR,

(12.4)

a)

a - apMHUPOBaHUE HIKHETO YTIIa; O - MPUMBIKaHUE 000JIOUKH K KOHTYPHOMY pedpy; 6 - TO
e, K KOHbKOBOMY peOpy B UETHIPEXJIEIECTKOBOM MOKPBITUU C TOPU30HTAIbHBIMU
KOHBbKamH; / - apMaTypa pedpa; 2 - apmarypa noist 000J109Ky; 3 - yriioBas apMaTtypa

Pucynox 12.4 - Y3J1bl THIIApOB

12.9 Tlpu pacuere onepThIX HA HUYKHUE YTIIbI OAHOJENECTKOBBIX TUMapoB (puc. 12.2,
a, YIJIBl 3aKpEIUIEHbl OT TOPU30HTAJIBHBIX CMEIICHUM) MpeenbHYI0 Harpy3ky ¢ Ha
000JI0YKY OTIPEIEIISIOT 10 hopMyJie

_ AR

q HF I

(12.5)

Koaddunment K; mpuHHMaeTcss B 3aBUCHUMOCTH OT BEITUYMHBI KOdQQUIMEHTa |
orpezaenseMoro mno ¢popmyiie
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I +@f—sm
l+w+s (12.6)

Wy

IIpu y1 > 0 (puc. 12.5, 6, korga HeWTpaibHas OCb JUHMU H3JIOMa HE NEpeceKaeT
pebep) Kijonpenenstot o popmyiie

K; = 2+L5mr+ol? (3-0)-6{1 + @l -sm)w;+
32+ 014 L)+ s(1-n)]wi -2(1 +0+5)wi; (12.7)

npu y1 < 0 (puc. 12.5, B, xorga HeWTpajabHas OChb IPOXOAUT B Ipenenax pedep)
Kjonpenensitor o Gpopmyie

K =2+00 (3-C)+ 30 (1+w) +1,5sme(1-0, ) (12.8)
8 = sq—l—mt,,h
31ech M

[Ipu oTcyTcTBUM yriaoBoro apMupoBaHus npuHuMaioT o = (= 0. [ng obonouek 6e3
KOHTYPHBIX pebep 3HaueHue ko3dduuuenrta Kjonpeaensercs no Gopmysne (12.7) npun =
t=0.

[IpuBeneHHyI0 Harpy3Ky 20T MacChl KOHTYPHBIX pedep onpenenstoT mo hopmyie
8. = Jyy0m. (12.9)

ITosHOE 3aKpemIeHUE YIJIOB OT TOPU30OHTAIBHBIX CMEILIEHUI TOCTUTAaeTCsl YyCTaHOBKOM
KECTKOMH 3aTsHKKU MU KOHTP(opcoB. KecTKOCTh 3aTSKKHU, IPH KOTOPOU YIJIbI MOTYT
CUUTAThCS HECMEIIAEMBbIMHU, PEKOMEHIYEeTCsl OnpeaessTh o popmyne (12.17).

f

8)

Pasmewerue peknami

4 e gokymenTax: 190
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a - CXeMa U3JI0Ma; 6, 8 - CXEMBbI PaCIIOIOKEHHs HEHTpaIbHOM ocH
Pucynok 12.5 - K pacdeTy 000J109€K, ONEPTHIX 10 HUKHUM YIJIaM

12.10 Ilpu pacuere omepTbIX Ha HWXKHHME YIJIBI OJHOJICNIECTKOBBIX TI'MIIAPOB, KOTJa
YIJbl HE 3aKpEIUIEHbl MM YaCTUYHO 3aKPEIUIEHBI OT TOPU3OHTAJIBHBIX CMEIIEHUN (pHC.
12.2, a, yaCTMYHOE 3aKpEMJIEHUE YIJIOB OT TOPU3OHTAJIbHBIX CMEUICHUM JOCTUIAETCS C
MIOMOILBIO 3aTSHKEK), MPEAETIbHYIO HArPy3Ky ¢ HaXoIAT 1o Gpopmyie

2AR, ,
g= —AfR; f{x‘i +K‘,}.
uf
(12.10)
Jnis onpenenenus Ko3pHUITUESHTOB Kj, Ky HE00XO0IUMO HAUTHU BEIUYUHY
ko3 duurenTa y2 no popmyse
_l-sm+ 0,35vm
"FZ = ] +5 ¥
(12.11)
TOT A
- _ z
K, = 1,07mv(1-vy; +0,5¢3). (12.12)

IIpu y2 >

1- N 1-¢ (xorna HeHTpanbHas OCh IPOXOAUT BHE KOHTYPHBIX pedep) Kjonpenensior o
bopmyie

K;=1-0,75mr=3(1-sv)w, +

+1,5(2+5-m)w3 ~(1+5) wi. (12.3)

[pu y2 <

1-41-¢ (korma HeWTpanbpHas OCh MepeceKkaeT pedpa) ciaeayeT MpeaBapUTEIIbHO
BBIYUCIIATH KO3 GULIUEHT Y3 110 popMmyie
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f+s:+2.n-|~=.J{t +5f +25m) —asnt[1+m(n+v)]
25 ' (12.4)

Wy =

B sTom ciywae KjpaxonAr no ¢popmyie

K;=1+ !J]Smnr-—S(hﬂ,?mn}wg +
+3(14 0,55 + A +0,35mn)yl -
—(1+35+ 3 )i +0,75hy3,
(12.15)

rae A = sn/t.

IIpu pacuere oGomouku Oe3 okalimusromux pebep koddouuuent Kjcmexyer
onpenensats o Gopmyne (12.13) mpu n = ¢ = 0, a IpeeNbHYI0 HArPYy3Ky Ha 000JIO0UYKY
0e3 3aTsHKKU orpenesstoT npu v = 0.

[TpuBeneHHYIO0 paBHOMEPHO PACIIPEICICHHYIO Harpy3Ky ge0T Beca pedep OnpeaeisioT
o gopmyne

& = L5y
(12.16)

IInomane cedyeHus 3aTsHKKH At, O6CCHC‘-II/IB8.I-OH_IYIO HECMCIIACMOCTb HMKHUX YTJIOB
O6OHO‘IKI/I, HaxoIdT U3 yCJIOBUA

4> s AR
X, (12.17)
rae
K, - K;
Vo o sctyt g, > 1= -1
1,07m(1 - vy +0,5¢3) (12.18)
K, -K,
V= : . ' Nl
I,ﬂ?m(l-w_u,i-ﬂ.ﬂlll;) ecnu yy <1-+1-1.
(12.19)

B dopmyne (12.19) koapdurment K;BBIYUCISIOT B 3aBUCUMOCTH OT 3HAY€HUS Y] TIO
dbopmynam (12.7) nmu (12.8);

Kj- B 3aBucMMOCTH OT 3HaueHHs Y2 1o Gopmyie (12.13) mmm (12.15).
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ITpu Bemonnenun ycnoBus (12.17) Hecylylo cOCOOHOCTh OOOJOYKH ONPEACISIOT
cornacHo 1. 12.8 Hacrosiero CII.

12.11 Ilpu pacuere 4eTHIPEXJIETIECTKOBOIO MOKPHITHS C TOPU30HTAILHBIMU KOHbKAaMHU
(puc. 12.3, a, MOKpBITHE ONMUPAETCS HA TPEYrojbHbIE (PepMbl MM HA CTEHBI; KOHHKOBBIC
0aJKy pacHoJOXKEHbl BbIIIE OOOJOYKHM) MpPEeNbHYI0O Harpy3ky ¢ Ha OOOJOYKY
ompenensaor no ¢opmyne (12.5). Koadoumment K; B dopmyne (12.5) Haxomst B
3aBUCUMOCTH OT 3HAYEHHUS 4, OTIPENIeNIIeMOro mno hopmyie

1+l -0,
Wa =_‘§ P S.n]‘

+

(12.20)

ITpu y4 > 0 (xoraa HelTpanbHas OCh JIMHUY U3JI0MA HE NepeceKaeT KOHbKOBOM Oasiku)
KiBbraucnsior no ¢popmyie

_A-Be+ % -E
C%(3-35+87)
(12.21)
rae
A =3+40,75mt-Y2-m+
204 (1-0) I + 3593 + 20403 -3¢+ )
B =Nl-v,2-m-syy)l;
(12.22)
& - kKoahULMEHT, ONpeaeNsIeMbIi U3 YpaBHEHUS
(2-0,7B)8’ ~(3-A-B)E? -24E+ A= 0.
(12.23)

[Monxoasiuii KOpeHb ypaBHEHHUS JOJIKEH yIOBJIETBOPATH yCIIOBHIO & > 0.

ITpu y4 < 0 (korna HeWTpaJgbHAs OCh JUHHUU U3J0Ma MEpPEeceKaeT KOHbKOBYIO OasKy)
KiBbraucnsior no ¢popmyine

K=05C—- 1)
' : } (12.24)
3mechb
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C =3+0,750 {2mn + 519 + 0, [4-5mp (2-8,) ]} +
+200[3(1+0,56,5 ) - L (3-0) |

2.0 0. = SN=2- 2w —mn,

T m '

I = 2&: =
0= L
(12.25)
b'r - IMpUHA KOHBKOBOTO pedpa;

h'Or - paccTosiHME OT IIEHTpa TSHKECTH apMaTypbl KOHBKOBOTO pedpa 10 €ro rpaHd
(puc. 12.4, B).

[IpuBeneHHyI0 paBHOMEPHO paclpeeIeHHYI0 Harpy3Ky geO0T Beca KOHBKOBBIX OallOK
onpenenstot 1o ¢popmyre (12.16).

12.12 Ilpm pacuere 4YeTHIPEXJIECMECTKOBBIX MOKPBITUN C HAKJIOHHBIMH KOHBKaMH W
NONHATHIMU yriamu (puc. 12.3, 6, MOKphITHE OMMpPAETCs Ha YEThbIpe HIDKHUX YIUIa,
3aKPEIJICHHBIX OT TOPU30HTAIBHBIX CMEILEHUI) MpeeIbHYI0 Harpy3Ky g Ha 00OJIOUKY
Haxo#saT mo Qopmynam n. 12.8. [lnomaab cedeHus 3aTsHKKH, OOECIEUMBAIOLIYIO
HECMEIIAeMOCTh YTJI0B, HaXOAAT o popmyne (12.7).

12.13 Ilpu pacuere YETHIPEXJIETIECTKOBOTO MOKPBITHS C HAKJIOHHBIMA KOHBKAMH H
IUIOCKUM KOHTypoM (puc. 12.3, B, TMOKpBITHE OMNHPAETCS HA YETHIPE OIOPHI,
pacrlojio)KeHHble B CepeJuHaxX CTOPOH KBaJpaTHOrO IUIaHA; OIOPHI MOKPBITUS
3aKpEeIJIeHbl OT TOPU30HTAJIBHBIX CMEILEHUHN 3aTSKKOM) MpeneiabHyl0 Harpy3Ky ¢ Ha
o0onouky HaxomsaT mo dopmyre (12.5). [lnomans cedeHust 3aTsHKKUA ONMPEACISIIOT TI0
dbopmyne (12.17). Koadpdunuent K;B 3aBUCUMOCTH OT 3HA4YeHHUS Kod(PHUIIMEHTa V]
BbIuucisieMoro no gopmyse (12.6), HaxoasT:

ipu Y1 > 0 mo gpopmyie

K =1+1,5m + 0,508 (3-£)-3(1 + o - m)wy, +
+L5[2+ (1 =C)+ s(E-n)]yi - (1 + o+ s)wi;

(12.26)
npu y1 <0 - mo popmyine
K, =1+0,508 (3~ L)+30, (1 +ol) +
+L5$l'[f[l —'B],]z s
(12.27)
rae 01 - uMeeT To ke 3HaueHue, 4yTo u B popmyite (12.8).
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 194

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

[IpuBeneHHYI0 PaBHOMEPHO pACIpPEICICHHYI0 HArpys3Ky geOT MAacChl KOHTYPHBIX
pebep 1 KOHBKOBBIX 0aok ornpenenstor no ¢popmyse (12.9).

Koncrpyuposanue

12.14 Twumapbl MOTYT BBITIOJHITHCS COOPHBIMH W MOHOJUTHBIMH (cM. m. 4.1
Hacrosimero CIT). MononuTHBIE 000JIOUKH, KaK MPaBUII0, KOHCTPYUPYIOTCS TJIATKUMH,
0e3 pebdep. B cOopHOM BapuaHTe pa3pe3ka Ha TUIMTHI OCYIISCTBIISIETCS TI0 HAIIPABJICHHUIO
NPSIMOJIMHENHBIX 00pa3ylomuX M Hampapistomux. [IUTel mo KpasMm OKaWMIISIOTCS
pebpamu. ['eomeTpuueckre pasMepsl 1 apMUpOBaHUE pedep Ha3HAYaIOT, Kak MPaBUIIO, B
COOTBETCTBUH C TpeOoBaHUSMHU MOHTaxka. CoBIaJieHHe reOMETPUH ABYX MOBEPXHOCTEH -
WCXOJIHOM M TOJyd4aeMOr B Pe3ysIbTaTe COOPKH IUIHT - JOCTUTACTCS 3a CUET NMEPEMEHHOMN
TOJILIMHBI MOHOJIUTHBIX IIBOB.

FI/IHapI)I MOTYT U3TOTOBJIATHCA U3 TAXKEIOTIO M JICTKOT'O OETOHOB.

12.15 T'unapsl, Kak TpaBUIIO0, TPOCKTUPYIOT C KOHTYPHBIMHU AJIEMEHTAMH, B KaUECTBE
KOTOPBIX OOBIYHO TPUMEHSIOT OopTOBBIC Oanku W (epMbl. CHUIBHO HCKPUBJICHHBIC
OJTHOJICTIECTKOBBIE TUIAPbl OTHOCUTENIBHO HEOOJbIIUX MpojeToB (1o 30 M) MOryT He
UMETh KOHTYPHBIX 35IeMeHTOB. OOO0JIOUYKH MO KOHTYPY MOTYT TakXe ONMUPaThCs Ha Pl
cTtoek. B 00oioukax, mpuBeneHHBIX HA puc. 12.3, MO JTUHUAM COMPSHKEHUS OTIETBHBIX
JIETIECTKOB PAcIOJI0KEeHbl KOHBKOBbIE OaJIKH.

[Ipu neiicTBUM paBHOMEPHO pACHPEICIICHHON HAarpy3Ku B 3aBUCHUMOCTH OT B3aMMHOTO
pacrnosoxeHusi 000J04YeK B KOHTYPHBIX 3JE€MEHTAaX U KOHBKOBBIX OajkaX BO3HHKAIOT
ckumaromuye Jmbo pactaruBarpomme ycwius (puc. 12.5). Ilpum OGonpmmx mposeTax
pacTsHyTble KOHTYpPHBIE 3JIEMEHTHl M KOHBKOBBIE OalIk PEKOMEHAYETCS! BBINOIHSTH C
Mpe/IBApUTENIbHBIM HAIIPSHKEHUEM apMaTyphl.

CoOcTBeHHBIN Bec OOPTOBBIX 2JIEMEHTOB, KaK MPaBUII0, HEOIATONIPUATHO CKAa3bIBACTCS
Ha pa0boTe OMUPAIONIMXCS MO yIJIaM TIIagKkuX TumapoB. [TodToMy cedeHHs GOPTOBBIX
AJIEMEHTOB PEKOMEH/TyeTCsl Ha3HaYaTh MUHUMAIbHO BO3MOXKHBIMHU.

12.16 IIpu apmupoBaHUM HEOOXOIUMO YUUTHIBATh, YTO MO/ IEHCTBHEM PaBHOMEPHOM
Harpy3Kd THIapbl pacTSHYThI B HAallpaBJIeHUH apaboJ1, 00palIeHHBIX BHIMTYKIOCTHIO
BHU3, U C)KAaThl B HANIPaBJICHUU Mapalol, OOpaIlIEeHHBIX BBITYKIOCTHIO BBEPX.
ApMHpOBaHUE TUTIAPOB PEKOMEHIyEeTCS OCYLIECTBIIATD, paciioiarasi CTEp KHHU 10
MPSIMOJIMHEHHBIM 00Pa3yIOIIUM U HAMpaBJISIOLUIUM MOBEPXHOCTH. J1J11 apMUpoBaHUs
TUTUT PEKOMEH]TyeTCsl HCIIOJIb30BAaTh CBAPHBIE CETKH U3 XOJIOAHOAE(POPMUPOBAHHOM
npoBosioku kinacca B5S00. HuxkHue yriibl 0JJHOJIENECTKOBBIX U MHOTOJIEMIECTKOBBIX
TUIAapOB MOTYT OBITH ApPMUPOBAHBI KOCBIMU CTEPKHIMHU, CIYKAIIUMHU IS BOCIPUSTUS
TJIaBHBIX pacTaruBaromux ycwind. CTep:KHU UMEIOT KPUBOJIUHEIHOE ouepTaHue U
pacrojararTcs Mo HalpaBJICHUIO HE TPOXOSIICH Yepe3 STH YIJIbl THaroHaIu
MPSIMOYTOJIBHOTO WJIM KBaIPATHOTO TJIaHa 000JIOYKH.
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12.17 B cOopHBIX rumapax CTBIKA IUTUT JOJDKHBI OOECIeYrBaTh BOCIPHSITHE
CABHUTAIOLIMX U HOPMaJIbHBIX yCWINN. CTBIKM PEKOMEHAYETCSI POEKTUPOBATh C YUETOM
ykazaHuii 0. 6.4 nacrosamero CIIL

13 Bucssumne 000,J109KH

O011Hue moJ10KeHus

13.1 Bucsueii xene300eTOHHON 000JIOYKOM Ha3bIBaeTCs 000JI0YKa, B KOTOPOH POJh
OCHOBHOM paboueii apMaTyphl BHITOTHSIIOT BaHTHI.

13.2 Bucsume 000J0YKM TMPUMEHSIOTCS B TOKPBITHUSAX 3JaHHA MPOMBIIUICHHOTO,
CEJIbCKOXO3SIIICTBEHHOTO M KYJIbTYpHO-OBITOBOTO Ha3HA4YeHMs (1I€XH, CKJaJbl, HaBECHI,
nuiaMOacceHbl, CTyCTHTENIH, pe3epByapbl, IOMEIICHUs [UIsl COAEpX aHHUs CKOTa,
OBOLIEXPaHWINIIA, KPBITbIE CTaJMOHBI, CIIOPT3aJbl, KPBHITbIE KATKUM W IJIaBaTEIbHbIE
OacceliHbl, BHICTABOYHBIE 3aJIbl M TAaBUJILOHBI, KHHOTEATPHI, KPHITHIE PBIHKH U T.I1.), B TOM
YUCJIE 3IaHUH U TTIOMEIIEHUH C TTOJABECHBIM TPAHCTIOPTOM.

13.3 Bucsune 000JIOYKH MOTYT MUMETh pa3IMUYHOE odepTaHue B 1uiane (puc. 13.1 -
13.5) u MoryT OBITH OOpa30BaHBI HA OCHOBE BAHTOBBIX CHCTEM:

napauiensHbIx (puc. 13.1);

pamuanbHBIX (paauaibHO-BAaHTOBBIE ceTH), puc. 13.2, 13.3;

MEPEKPECTHBIX (MEPEeKPECTHbIE BAaHTOBBIE CETH, B TOM 4YHCIIE OPTOrOHAJIbHbBIE),
pAacCMoONIOKEHHBIX Ha TOBEPXHOCTH TMOJOXKUTEILHOW WM OTPUILIATEIBHON TayCCOBOM
KPUBH3HBI, Pa3IHYalOT Hecymue (MMPOBHUCAIONINME) W Hampsraronme (BCrapylieH-HbIE)

BaHTHI (puc. 13.4);

MOJTMTOHATBHBIX (puc 13.5).
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I - UTHI; 2 - OTMIOPHBIN KOHTYP; 3 - BAaHTHI

Pucynok 13.1 - Bucsiuasi 000/109Ka ¢ NapajlieJibHOH CHCTEMOI BAaHT

.,

I - IUTHI; 2 - OTMIOPHBIN KOHTYP; 3 - BaHTHI; 4 - [IEHTPAJIbHOE KOJBIIO; J - ONIOPHOE
KOJIBIIO (hoHApS

Pucynok 13.2 - Bucsiuasi 000/109Ka MOJI0KUTEIbHOI rayccoBoil KpMBU3HbI (BOTHYTAas)
¢ PaAUAJIbHON CUCTEMOM BAHT
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1 - ONIOPHBIN KOHTYP; 2 - pacTAHYTOE KOJIbLIO; 3 - LIEHTpaJIbHasA onopa; 4 - BaHThI; J -
TUJTUTHI

Pucynox 13.3 - lllaTpoBast BucA4Yas 000/104Ka

Pucynox 13.4 - Bucsiune 000/109KH € MIepeKpPecTHON CHCTEMO BaHT
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1 - ONIOPHBIN KOHTYP; 2 - KOHTYPHbIE BaHThI; 3 - YIJIOBbIE BAaHTHI

Pucynox 13.5 - KOHCprKTI/IBHbIe CXE€MbI MMOJIMTIOHAJIBbHO-BAHTOBBIX CUCTEM

13.4 Crpeny npoBHCaHHS BaHT MPU PaCUETHON HArpy3Ke PEKOMEH]IyeTCsl Ha3HAYaTh B
npenenax 1/15-1/30 ux nponiera ¢ y4eToM apXUTEKTYPHBIX, KOHCTPYKTHBHBIX U TEXHHUKO-
HKOHOMHYECKUX COOOPaKESHHIA.

13.5 Bucsiune 0601049KH OOBIYHO BBIMOIHSIOTCS COOPHO-MOHOJIIUTHBIMH, 3HAUUTEIBHO
peke U3  MOHOJIMTHOrO O€TOHa, B 4YacTHOCTH, C MCIOJIB30BaHHMEM METOJa
TOPKPETUPOBAHUS.

B c60pHO-MOHOMUTHBIX 000JI0YKaX, B 3aBUCHMOCTH OT OYEPTAHHUSI OTIOPHOTO KOHTYpa
U TPHUHATOW CHUCTEMBI BaHT, IUIATHl IIOKPBITHS IPOEKTUPYIOT MPAMOYTOJIbHOM,
TpaneureBUIHON UK TPEYTOJIbHON (POPMBI.

PexomeHyeTcst pu MPOEKTUPOBAHUY TIPETYCMATPUBATH MOHTAXK BHCSYUX 000JIOYEK
0e3 secoB u moaMocTer. OrpakJaromue IEMEHTHI B MPOIecce MOHTa)Xa YKJIaIbIBAIOT
Ha BaHTBHI, 3aKPEIUICHHBIE B OIIOPHOM KOHTYpe. Ilosoxkenne BaHT nepes yKJIaJKou IIUT 1
B TIPOIIECCe MOHTa)Xa orpeneisieT GopMy 00O0JIOUYKH U JIOJKHO CTPOTO COOTBETCTBOBATH
IIPOEKTHOMY, YTO TOCTUTAETCsl PEryJIUPOBAaHUEM JJIMHBI BaHT.

13.6 Bucsiane 000109KH, KaK MMPABUIIO, IMCIOT 3aMKHYTHIH, B OCHOBHOM pa0OTaIOIUI
Ha C)KaTWe ONOPHBIA KOHTYpP, BOCIPHHHMAIOLIMN paclop BAHT W MEPENAIOIIHNA TOJIBKO
BEPTHUKAJIbHbBIC HATPY3KHU HA MOAJIEP/KUBAIOIINE KOHCTPYKIUH.

13.7 OmnopHblii KOHTYp MOXET OBITh BBHINIOJIHEH B BUAE Koibla (KpyTJoro,
AITMNTHYECKOTO UM OBAJIbHOIO) UM MHOTOYrojbHUKa. Ero ock MOXeET ObITh OuepueHa
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0 TJIAAKOM IIIOCKOM HJIH HpOCTpaHCTBeHHOﬁ KpHBOﬁ NI COCTOATH M3 HCCKOJIBKHX
OTPC3KOB NPAMBIX, INIOCKUX U MPOCTPAHCTBCHHBIX KPUBLIX. KpHBOJ'IHHCfIHLIfI OHOpHBIﬁ
KOHTYP MOXKCT OBITh JIg yIIpOIIEHU A U3TrOTOBJICHUSA €TI0 9JICMCHTOB 3aMCHCH BIIMCAHHBIM
WM OIMMCAaHHBIM ITOJIUI'OHAJIbHBIM.

13.8 Ha CTaJuu MOHTa)Xa [0 3aMOHOJIMYMBAHHA IMBOB MCKAY IUIMTaMH, KOT'Ia
KOHCTPYKIOUA IMPEACTABIIACT co0oif BAaHTOBYIO CUCTEMY, HCO6XO,Z[I/IMO npeaycmarpuBaThb
MCPBI UIA YMCHBIICHHA BCJIWMYHUHBI U3 I/I6aIOIJ_II/IX MOMCHTOB B KOHTYPC, CTPEMsCh K
TOMY, yTOOBI OH OBLI YCJIIOBHO 0C3MOMCHTHBIM Ipnu OCHOBHOM BHUIC MOHTaKHOM
Harpy3ku MW HUCIIBITbIBAJI HCE3HAYUTCIILHBIC I/I3TI/I63.IOH_[HC MOMCHTBI IPU OCTaJIbHBIX
KOMGI/IHaI_[I/ISIX Harpys3oK, BO3MOXHBIX IIPpHU MOHTAXKC. Z[J'Ii[ 9TOro OChb KOHTYpPa OOJIKHA
HMCTb OYCpTAHUC, Onm3Koe K KpHBOfI AaBJICHUA OT pacrnopa BaHTOBOM CETH, a
MOCJICAOBATCIIbHOCTDb HATSIPKCHUSA BAHT OIIPECACIIACTCA paCdYCTOM.

13.9 Metoabl pacuera, OTHOCSIIMECS K IUIOCKOMY KOHTYPY, MOKHO NPHOIMKEHHO
pacrpoCTpaHUTh Ha JEIUIAHUPOBAHHBIM (HETJIOCKUN) OMOPHBIN KOHTYp, MOCKOJIBKY OH
OOBIYHO OIMUPAETCS] Ha JOCTAaTOYHO YaCTO PACIOJIOKEHHBIE ONOPBI MM CIUIOUIHbIE
CTEHBI, BOCIIPUHUMAIOIINE BEPTHKAIbHbIE (CKUMAIOLINE U PACTATHBAIOIIUE) YCUIHS, a
camMa JeljlaHalus KOHTypa B OOJBIIMHCTBE CJIy4aeB OTHOCHTEIbHO HEBEJHKA,
OTKJIOHEHMsI OT IUIOCKOCTM He mpeBblmatoT 1/20  HauMeHbIIEro pasmepa
MIEPEKPHIBAEMOTO MIPOJIETA.

13.10 B o0onoukax ¢ NpSMOYTOJIbHBIM IUIAHOM JJIsi YCTPAHEHMS WM YMEHBIIECHUS
M3ru0aloIMX MOMEHTOB B 3JIEMEHTAaX OIOPHOTO0 KOHTYpa MOTYT OBbITh MCIOJIb30BaHbI
Tpocsl-noA0ops! (puc. 13.6), nepenatomye ycuius oT BaHT B yIJIbI KOHTYpa.

a) 2 6) 13 2

a - CUCTEMaA IIapaJJICIIbHBIX BAHT;, o - OpTOTrOHAJIbHAA BAHTOBAs CCTh, 1 - TpOCLI-HO,Z[60pH;
2 - C)KaThIE DIIEMEHTBI OIIOPHOI'O KOHTYPA, 3 - BaHTHI

Pucynok 13.6 - Ucnosib30BaHHe TPOCOB-MO00POB B BUCAYHUX 000/10YKaX HA
NPSIMOYT0JIbHOM IJIaHe

13.11 [ToxpbITHA Ha PSIMOYTOJIBLHOM IJIAHE MOTYT UMETh OPTOTOHAJIBHYIO CETKY BAaHT U
IPpU OTCYTCTBUM TPOCOB-NI0A00POB. BeneacTBue Toro, 4ro npu 00bI4HOM crioco0e
MOHTa)ka TAKUX MOKPBITUI B OIOPHOM KOHTYPE BO3HUKAIOT OOJIbIINE U3rubaroime
MOMEHTBHI, BBI3bIBAIOINE YTSHKEICHUE KOHTYpa, IPHU MPOSKTUPOBAHUN 000JI0YEK
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PCKOMCHAYCTCA NPCAYCMATPUBATD CICAYIOUIYIO MTOCICAOBATCIIbHOCTE MOHTAXKA IIJINT:
IIOCJIC YCTpOﬁCTBa OINIOPHOI'O KOHTYpPAa U MOHTAaKa BaHTOBOM CeTH YKIaAbIBAOTCA U
BKJIIOYAKOTCA B pa60Ty TUIUTBI, CMCKHBIC C OTTIOPHBIM KOHTYPOM.

[1nuTel COenUHAIOTCS C KOHTYpOM, C BaHTaMH U Mexay coboil. Takum obpasom, Ha
ATOM CTaJuM MOHTaXa KOHTYP M TPUKOHTYpPHBIE PSIbl IUTUT OOpPa3ylOT >KECTKYIO
3aMKHYTyI0 pamy (puc. 13.7), KOTOpas BOCIPHHHMAeT H3rHOaroliue MOMEHTHI OT
nocienyomux Harpy3ok. IIpu stom ynaercs uzbexarb yTsSKEICHHS KOHTYpa, TaK Kak
n3ru0aronie MOMEHTHI, BO3HHUKAIOIIME MPHU MOHTa)Xe, BOCHPUHHMAIOTCS KOHTYPOM
COBMECTHO C NPUMBIKAIOIIUM K HEMY psAIOM IUIUT. CBS3b MEXIy IUIMTaMU U KOHTYPOM
OCYILIECTBIISIETCS CTAJIBHBIMU I0JIOCAMM - JKECTKMMHM B TOPU30HTAJIBHOM IUIOCKOCTH U
rMOKUMHU B BepTHKaIbHOW. [lomepeuHoe ceueHHe OMOPHOrO KOHTYpa Ha3HAyaeTcs H3
yCIoBHUSA pabOThl €ro B COCTaBE OOOJIOYKM M BOCIPHUATHUS HM3THOAIOIIUX MOMEHTOB,
BO3HHUKAIOIIKX IPU MOHTAXeE I1EPBOT0 psija IUIUT.

[ - OTIOPHBIN KOHTYD; 2 - TUINTA; 3 - BAHTHI

Pucynox 13.7 - ONOPHBIHA KOHTYP, YCHJIEHHbI IPUKOHTYPHBIM PSAOM IJIUT

13.12 OmnopHblii KOHTYp BHUCSYHMX OO0OJOYEK DPEKOMEHIYETCs MPOEKTUPOBATH U3
cOOpHOTO WM COOPHO-MOHOJIMTHOTO Kene300eToHa. JlomyckaeTcs NpUMEHEHHE W
MOHOJIUTHOTO JKeJie300eToHa. [10CKONIbKY OMOpHBIM KOHTYp paOoTacT B OCHOBHOM Ha
c)KaTue, CIeNyeT CTPEMUTHCS K IPUMEHEHHUI0 OETOHA BBICOKOIO KJlacca Mo MPOYHOCTH Ha
ckatue U ero 3¢p(eKTUBHOMY apMHPOBAHUIO MPOAOIbHBIMU cTepKHIMU Kilacca A400 u
BBIIIIE, CETKaMU U Ap. PekoMeHmyeTcst Takke mpuMeHeHne TpyoobeToHa.

s oOyerdeHuss COOPHBIX  DJIEMEHTOB  ONOPHOTO  KOHTYpa OHH  MOTYT
MPEAYyCMAaTPUBATBCS  KOPBITOOOpAa3HOTO  ceueHusa.  [looCTh  CTambHBIX  WIIH
KeJIe300€TOHHBIX KOPBITOOOPA3HBIX AJIEMEHTOB 3aIOTHICTCS OETOHOM TTOCIIE MOHTAaXa.

13.13 Illar BaHT M pa3Mephl IUIUT CleAyeT Ha3HayaThb UCXOAS U3 HEOOXOAMMOCTH
CHMIKEHMsI Macchl 000JIOUKH, COKpPAIIEHUSI CPOKOB €€ MOHTa)Ka, C y4E€TOM Illara omnop Io

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 201
COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

KOHTYpPY, YJICHCHHA C60pHLIX 9JICMCHTOB OIIOPHOI'O KOHTYpa H PaCIOJIOKCHUSA
COCPCAOTOYCHHBIX HAI'PY30K, KOTOPBIC I_ICJ'ICCOO6p33HO nepecaaBaTb B y3Jibl IICPECCCUCHUA
BaHT.

13.14 B o6onoukax ¢ mapajuielbHO pACHOJOXKEHHBIMM BaHTaMH, B IIBaX,
NEPIEHANKYIAPHBIX BaHTaM, U B 000JOYKaxX C PaguaJbHBIMH BAaHTaMH, B KOJIBLIEBBIX
IIBaX PEKOMEHIYeTCsl yCTaHABJIMBAaTh KOHCTPYKTHBHYIO apMaTypy, oOmias IUIOIab
IIONIEPEYHOI0 CEYEHUs1 KOTOPOW NpPHUHHMMAaeTcss He MeHee 15 % muiomaayu nmonepevyHoro
ceueHus BaHT. B KkadecTBe TakoW KOHCTPYKTHBHOW apMaTypbl pPEKOMEHIYETCS
HCIIOJIb30BaTh U apMaTypy, ¢ IOMOIIbIO KOTOPOM IUIUTHI KPEISATCS K BaHTaM.

13.15 Jlns HECYIIMX 3JIEMEHTOB BUCSIYMX IMOKPBITUIN CIIELYET IPUMEHSATD:
CTEPKHEBYIO rOpsAYEKaTaHyI0 apMaTypHYI0 cTaib kinaccoB A500 u Belie;

kaHaTbl oguHapHo# cBuBKU 1o ['OCT 3062; 'OCT 3063; 'OCT 3064;

kanatel asoiHoM cBuBKH 1o I'OCT 3066, OCT 3067, TOCT 3068, TOCT 3081,
I'OCT 7669, 'OCT 14954;

kaHatel oguHapHOW cBUBKHM 1o ['OCT 3064 u3 kpyrioil OLMHKOBAaHHOH IO IpyIiIe
JKC npoBosnoku quamerpom 2,6 MM u Oouiee;

kaHaTsl 3akpbIThie Hecymue o [OCT 3090, 'OCT 7675, 'OCT 7676, TOCT 18901;

MyYKH W MPSAU MapajuieNbHBIX MPOBOJOK, (POPMHUPYEMBIX M3 KaHATHOW MPOBOJIOKH,
ynoBierBopsitomieit  TpeboBanmsim  [OCT 7372, w mapauielbHO  YJIOKEHHBIX
OLIMHKOBaHHBIX MpoBoJiok o ['OCT 3617.

13.16 CranbHble KaHAThl AJs1 YCTPaHEHUs HEYNpyrux aedopmaruil JOIKHBI OBITH
IIOJIBEPTHYTHI NIPEABAPUTEIBHON BBITSKKE YCUIIMEM, PAaBHBIM I10JIOBUHE YCTaHOBJIIEHHOTO
roCy/1apCTBEHHBIMU CTaHIAPTAMHU WIM TEXHUUYECKHMHU YCJIOBHUSMHU Pa3pbIBHOIO YCHIIUS
KaHaTa B IIEJIOM (@ MpH €ro OTCYTCTBHM B HOPMAax - TMOJOBUHE arperaTHON MpPOYHOCTH
BUTOI'O KaHaTa).

PCKOMCHI[yeTCSI MNpEUMYyIICCTBCHHO NNPpUMCHATH OIIMHKOBAHHBIC KaHaThbl C
MaKCHMAaJIbHBIM IIIaIrOM CBUBKHU M JIUHEHHBIM KaCaHHUEM IIPOBOJIOK.

HpI/IMCHCHI/Ie KaHaTOB, ITY4YKOB U HpHI[CfI U3 MMPOBOJIOKU JTHUAMETPOM MCHCC 2,5 MM HC
PCKOMCHAYCTCA.

13.17 HpI/I OIPCACIICHUNU PpACYCTHOI'O COIPOTHUBJIICHUA CTAJILHOI'O BUTOI'O KaHaTa C
MCTAJUIMYCCKUM CCPACUHHUKOM YUYHUTHIBAKOTCS 3HAYCHHUC PA3pPbIBHOTO YCUIIMA KaHaTa B
LCJIOM, YCTAHOBJICHHOC TOCYAApCTBCHHBIM CTAHAAPTOM HJIM TCXHUYCCKHUMU YCIIOBUSAMU
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Ha KaHaThl (a IPU €ro OTCYTCTBUM B HOpPMax - arperaTHOM MPOYHOCTH BUTOIO KaHATa) U
KO3 PULIMEHT HAAEKHOCTH Yim= 1,0.

Monynp ynpyrocTd IydyKOB M KaHATOB W3 MapajlIelbHO YJIOXKEHHBIX IPOBOJIOK
cleyeT IPpUHUMATh paBHbIM 2,01 % 10° MITa.

PacueTHble CONPOTHBIEHHUS W MOAYJIW YHPYIOCTH CTEP)KHEBOM apMaTypHOW CTalu
BCEX KJIACCOB M apMaTypHOM MPOBOJIOKHU Kj1accoB A u B, apmaTypHbIX KaHaTOB Kiacca K
IIPUHUMAIOT B cOOTBETCTBUU C 1. 2.2.2 CII 52-102.

Koadduuuent ycnoBuit pabotel BaHT mnpunHumaercs ye = 0,9 w1 Bcex BUAOB
apMatypHbIX u3nenuil auamerpoM 10 40 MM u Y= 0,85 s cTanpHBIX KAaHAaTOB
nuamMeTpoM cBbiiie 40 MM.

13.18 B onopHBIX KOHCTPYKLMSIX BaHTBl 3aKPEIUIAIOTCS IPU MOMOIIM AHKEPHBIX
ycrpoicTs. Ilo kpaiiHeil Mmepe Ha OJTHOM M3 KOHIIOB BAHTHI JIOJKHO OBITh PETYIUpPyEeMOe
aHKepHOE YCTpPOWCTBO, 00ECHEUnBAIOIIEe BO3ZMOXKHOCTh PETYIUPOBKU JUIMHBI BAHT BO
BpeMsl MOHTa)ka M MPEABAPUTEIBHOIO HampspKeHus. J{1s KoMIleHcaluu noTepb YCHINH
HaTSDKEHMS 10 JUIMHE BaHT, BOSHUKAIOIIMX 33 CUET CHJI TPEHUS B y3J1aX UX NEPECEUCHUH,
PEKOMEHYETCSI B HANPSTaeMbIX KOHCTPYKLHAX C OPTOTOHAJIBHON BaHTOBOM CETBIO
npeaycMaTpuBaTh PeryJupyeMble aHKepHbIE yCTPOUCTBA ¢ 00OUX KOHIIOB BaHTHI.

JUie BaHT M3 CTEPKHEBOM CTalM pPEKOMEHIYETCs IPUMEHATh B KAauecTBE
peryIupyeMbIX aHKEPHBIX YCTPOWCTB XBOCTOBUKHU M BTYJKU C pe3b0OH, COeTUHSIEMBIE C
BaHTamMu cBapkoi (puc. 13.8). IlpuBapeHHble K BaHTaM MIaiObl WM KOPOTHIIHM (pHUC.
13.9) MOryT ciy’KUTh HEpErylIMpyeMbIMU aHKepaMu. KOHCTpyKuMsi aHKepa He OJKHA
CHIKAaTh HECYIIeW CIOCOOHOCTH BaHT.

a)

a - C PaCYETHBIM COMPOTUBIICHUEM, PABHBIM PACUETHOMY COITPOTUBIICHUIO MaTepHaia
BaHT; 0 - ¢ paCYETHBIM COIPOTHUBIICHHEM, MEHBIIIMM PACUYETHOTO COMPOTUBIICHUS
MarepHaia BaHT; / - BaHTa; 2 - XBOCTOBHK; 3 - KOHTAKTHAs CBapKa; 4 - TO XKe, JyroBas

Pucynox 13.8 - AHKepLI BaHT U3 CTep)KHeBOﬁ CTAaJIN, PEryJimpyemMbi€ ¢ moMoOIlIbIO
XBOCTOBHKOB U3 CTAJIH
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aj A A=A
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-

a - KOPOTHIIICH; 6 - 1ai0bl; / - BaHTa; 2 - KOPOTHIIIN; 3 - cBapKa; 4 - maiiba
Pucynox 13.9 - HeperyiupyeMble aHKepbl BAHT U3 CTE€PKHEBOM CTaJIM, BHITOJHAEMbIE

C IOMOIIBIO MPUBAPECHHBLIX 3JICMCHTOB

JI1st BaHT U3 rOpsYEKATAHBIX APMATYPHBIX CTAJIEH IPU COCTUHEHUH CTEPKHEN U
IIPUCOECIMHEHUH K HUM XBOCTOBMKOB U3 PAaBHOIIPOYHOT'O METaJNIa PEKOMEHYETCs
IIPUMEHATHh KOHTAKTHYIO CTBIKOBYIO CBApKY.

BaHTHI U3 CTEp)KHEBOM CTAIIM C IeperudaMu MPOSKTUPOBATH HE PEKOMEHTYETCS.

HJ’IH BAHT U3 CTAJIbHBIX KAHATOB PCKOMCHAYCTCA NPUMCHATDH M'MJIb30K/IIMHOBBIC aHKCPbI
(puc. 13.10) nnu aHKepsl, 3aTUBAEMBbIE CILIABaAMH.

— — L —————— WX

AT R R R %
L}

/]

I - BaHTa; 2 - TWIb3a; 3 - KIIUH; 4 - ONopHas raiika

Pucynox 13.10 - 'MJIb30KJIMHOBOM aHKeP A/ BAHT U3 BHICOKONIPOYHOH NMPOBOJIOKH U
CTAJIbHBIX KAHATOB

JUist 3a/IMBKH KOHIIOB CTaJIbHBIX KAHATOB B aHKEPaX PEKOMEH/IyeTCs IPUMEHSTh CIUIaB
Mapku LIAM 9-1,5JI o 'OCT 21437.

Jlyis netaneit aHKEpOB CTAIbHBIX KAHATOB PEKOMEHIYETCS MPHUMEHSATH CTalb MapKu
295-1I1 0912C-4 mo 'OCT 19281, a taxxe cranb mapok 20-6-T u 45-6-T mo TOCT 1050
B HOPMaJIM30BaHHOM COCTOSTHUH.

13.19 BaHTel U3 CTEpXKHEBOM apMaTypHOH CTajlu JOJDKHBL, Kak IpaBuio,
pacroyiaratbCsi BHyTpU O€TOHA W MMETh 3aLUTHBIA CIIOW TONIIUHON HE MeHee 25 MM.
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st aToro o0ojiouka B OOJBIIMHCTBE CIIyyaeB JIOJDKHA ObITh pebpuctoit. [Ipu sTom
peOpa MOTyT BXOAMTh B COCTaB IUIUT MOKPHITUH WJIM KOHCTPYHpPOBAThCA B BHUJE
OTIENbHBIX AJIEMEHTOB, IOJBELIEHHBIX K BaHTaM. B 3ToM ciydae caMM IUIMTBI
1eJ1Ieco00pa3Ho MPOEKTHPOBATh TiaakuMu. Kak peOpucTble, Tak M TJIaJKUE IUTUTHI
pEKOMEHAyeTCs MpeaycMaTpuBaTh W3 JIETKOro OeToHa C YKIQJAKOH 10 HHUM
3G PeKTUBHOrO yTeruuTens. Bo3MOXHO coBMeIleHHE B JIETKOOETOHHBIX IUTUTAX
HECYIIMX U OTPAXKAAIOUINX (TEIUIOM30IUPYIOMNX) (GYHKIUH.

13.20 [ns 3amuThl BaHT U3 BBICOKONPOYHOW CTaldM OT KOPPO3HH PEKOMEHIYETCS
MIPUMEHSATH MPEUMYIIECTBEHHO OLIMHKOBAHHBIE KAHATHI.

BanTel Takke MOryT OBITh NPOIYILNEHbl BHYTPH TPYOOK, 3alOJHSEMBIX IOCIE
HATSDKEHMsI BAaHT IEMEHTHBIM pPAcTBOPOM IOJ JaBJIEHUEM WM  CIEIHaIbHBIMU
AHTUKOPPO3HOHHBIMU COCTaBAMH.

13.21 DO¢dexkTuBHBIM  CcOCOOOM  3aIIUTBl  BAaHT OT KOPPO3MM  SIBJISETCS
IpeBapUTENILHOE HANPSHKEHUE 000T0UKH.

[IpenBapuTenbHOE HANPSKEHUE BUCSIYUX O0O0JIOUEK PEKOMEHIYETCS OCYILECTBIISATH
JOMKpaTaMu, C TOMOUIbIO IMPUIPY3KH (BPEMEHHOM Harpy3Koil WM BEPTUKAJIbHBIMHU
OTTSDKKaMHM), € TOMOUIbIO YKJIAJKU B IIBBI MEXIY IUIUTaMHU OETOHA Ha HaNpsraroueM
LeMeHTe. BenuunHy MpenBApUTENBHOTO  HANPSDKEHHWS  HA3HA4alOT C€  Yy4eToOM
HOPMAaTHBHOM BPEMEHHOW Harpy3KH U MOTEph HANpPSHKEHUS.

HpI/I HCIIOJIb30BAHUHU HAIIpATAOMICTO HEMCHTA MHWPHHA MMBOB MCKAY INUIMTAMU U HUX
ApMHUPOBAHUC HA3HAYAOT U3 YCJIOBUA  JOCTUIKCHUA HCO6XOHHMOﬁ BCIIMYHHBI
CaMOHAIIPSKCHUS.

HpI/I NpEABAPUTCIIbHOM HAIPSKCHUKU C IMMOMOIIBIO AOOMKPATOB 3aMOHOJIMYHMBAHUC
KOJIBLICBBIX CTBIKOB MCKAY IIJNIMTAMU TIPCAYCMATpUBACTCA OO HATSXKCHUA BaHT C
MMpoIyCKaMu B MECTax, NPCHATCTBYIOIINUX HATAKCHHUIO BAHT.

[Ipu npenBapuTeIbHOM HANPSIKEHUU C MOMOUIBIO MPUTPY3KH, YKIAAbIBAEMOM Ha
IJTUTHI, TOJBEIIMBAEMON K BaHTaM WM CO3JaBa€MOM OTTSKKaMH, 3aKpEIJICHHbIMHU B
HIDKENEXKAIUX KOHCTPYKUHUSX, CTBIKM MEXAY IUJIMTaMUd 3aMOHOJMYUBAIOT COTJIACHO
pexkoMenauusm 1. 13.12 nactosiero CII.

13.22 Ilpu nOpPOEKTHPOBAHWU BHCAYMX OOOJOYEK OTPULATEIBHON TrayccoBOM
KPUBHU3HBI, MPEIBAPUTEIBHOE HAIPSHDKEHWE KOTOPBIX OCYHIECTBISETCS C IOMOUIBIO
IIPUTPY3KH, BBI3BIBAIOIIEH YMEHBIIECHNE YCUINN B HAIIPSATAEMbIX BaHTaX, PEKOMEHIYETCs
NPUHUMATh BO BHUMaHHE, 4TO pab0Ta OCYILECTBIISETCS B CIEAYIOLIEM MOPSIKE:

YKJIaJKa W 3aKpEIUICHUE IUIMT IOKPBITHS HAa CMOHTHUPOBAHHOM U BBIBEPEHHOU
BaHTOBOM CETH;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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MPUrpy3Ka TOKPBITHUS;

3aMOHOJIMYMBAHUEC IBOB, paclojaraCMbiX HOpMAaJIbHO K HECYIIIUM BaHTaM, T.C.
KOJIBLICBBIX IBOB B IATPOBLIX MOKPLITHUAX U IIBOB, PACIIOJIOKCHHBIX BAOJIb
CTa6I/IHI/IBI/Ip}/'IOIJ_II/IX BAHT, B CCJIOBUAHBIX MMOKPBITUAX

0CBOOOXKJICHHE TOKPBITUS OT BPEMEHHOW HArpy3Kd Iociie Habopa GETOHOM B IIIBAX
HE00XO0IMMOH POYHOCTH;

3aMOHOJIMYMUBAHHUC BCECX  OCTaJIbHBIX IIIBOB, O0ceToH KOTOPBIX HC IOJIYyYacT
MNpEABAPUTCIIbHOTO HAIPSKCHUSA, OAHAKO BO3MOXHOCTH PACKPBITUA B HEM TPCIIMH B
3HAYUTEILHOMI MCPC YMCHLIIICHA O6I_I_II/IM MTOBBIIICHHEM KECTKOCTH 000JI0UKH.

13.23 Bo Bcex ciay4asx MpOEKTUPOBAHUS BUCIYUX 000JI0UYEK PEKOMEHIYeTCsl OETOH B
IIBBI, PACIIOJI0KEHHBIE MEKY OTIOPHBIM KOHTYPOM M KpallHUMU IUIMTaMH, YKJIJbIBaTh B
MOCTICTHIOIO OYepelb C LENbI0O YMEHBIICHHS KpaeBbIX M3TMOAIONIMX MOMEHTOB. Jlis
3aMOHOJINYMBAHUS ATUX IIBOB PEKOMEHIYETCS UCIOIb30BaTh OETOH HA PACIIHPSIIOILEMCS
WJIM HaIIPATAIOIEM LEMEHTE.

13.24 B mnpeaenax IUIOM@AX IUTAT Pa3peliacTcsl MpeaycMaTpUBaTh MPOEMbI MPHU
YCIIOBHH, YTO TO HE OTPa)kaeTCsl Ha UX HECYyIIel CIIOCOOHOCTH B mpoliecce MOHTaxa. B
TUIATaX, MPUMBIKAIOIIUX K KOHTYpPY, HE PEKOMEHAYETCS YCTpauBaTh OOJIBIIHME MPOEMBI,
CIOCOOCTBYIOITHE OCITA0ICHHUIO CeUeHUS TUTHI Oomee ueM Ha 50 %.

Pexomenpanuu o pacuery

13.25 Pacuer kene300€TOHHBIX BHUCSYUX OOOJIOYEK MPOU3BOAAT IO TPEACIbHBIM
coctosiHusIM cornacHo TpeOoBanussm CHull 52-01. Ilpu sToM ycuiaust B dieMeHTax
BUCAYETO TIOKPHITHSI B MOHTQ)XHOM CTaJuU OINPEAENSIOT Ui BaHTOBOM CETH B
COOTBETCTBUM C pekoMeHaamusmMu nn. 13.26-13.41 wHacrosmero CII. Yka3aHHble
pacueTsl SBISIOTCS TPEABAPUTENbHBIMU, T.K. BEOyTCd B JIMHEHHON IOCTaHOBKE.
OkoHUaTeNbHBIH pacueT MpH TMPOSKTUPOBAHUU PEKOMEHIYETCS BBIMOJHUTH C
npumenenneM OBM mo nedopmupoBaHHOW cXemMe € Y4YE€TOM TE€OMETPUYECKOW |
(hU3UIECKO HEITMHEWMHOCTH.

Pacuer cranpHBIX AeTaneil U 3IEMEHTOB, BXOJASIIUX B COCTAB BHUCSUErO MOKPBITUS U
paboTarIKX B MPOIIECCe MOHTaXa WU AKCIUTyaTallii 03 y4yeTa OKpy»Karoiero 0eToHa,
JOJDKEH TTPOU3BOAMTHCS coriacHo TpeboBanusm CHull I1-23.

[Ipu onpeneneHnn pacueTHBIX YCUIIUI B ONIOPHOM KOHTYPE U BaHTaX MPEABAPUTEIHHO
HaNpsraeMbIX KOHCTPYKUUN HEOOXOUMO YUUTHIBATh YCUIIUS, BO3HUKAIOIIME B MIPOLIECCe
MOHTa)Ka KOHCTPYKIIMM M 3aBHCSIIME OT MPHUHATOIO B TNIpOeKTe crocoba ee
MpeIHANPSKEHNUS.
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Pacuer 000/104€eK ¢ pauaJbHON U ePEKPECTHOM CHCTEMAMM BAHT

13.26 IlpocrelmumM BHJIOM paAMAIbHOM CETKH, IIUPOKO HCIIOJIB3YEMON IpHU
CTPOUTENIbCTBE BHUCAYMX OOOJIOUEK TTOJOKHUTEIBHOW TayCCOBOW KPHUBHM3HBI (CM. pHC.
13.2), sBnsiercs ceTka, B KOTOPOW BaHTHI PACIIONOKEHBI C OAMHAKOBBIM YIJIOBBIM LIarom,
a oOpa3oBaHHas UMHU II0J] PaBHOMEPHON HArpy3Koll IOBEPXHOCTb HMEET B LIEHTPE
TOPU30HTAJIBHYIO KacaTelbHyI0 TUIOCKOCTh (puc. 13.11). EamnctBenHo#t ¢opmoit
C)KAaTOT0 YCJIOBHO OE3MOMEHTHOI'O OIIOPHOTO KOHTYpa TaKOW paBHOMEPHO HArpy>KEHHOM
CETH SIBJISIETCS AJUIUIIC, LIEHTP KOTOPOrO COBIAAAET ¢ FOPU30HTAJIBHOM MPOEKIMEN y3ia
CETH (1 OKPYXKHOCTb, T.€. SJUIUIIC, IKCUEHTPUCUTET KOTOPOro paBeH eaunule). Pacnop H
(ropH30HTANBHAS MTPOCKIIHSI YCHIIHS) BAHTBI OTPEACIISIOT 10 Gpopmyie

H = E‘ﬁ
6f (13.1)

rJ€ O - YIJIOBOM 1Iar BaHT, pak;

7 - pacCTOsSHUE MEXIy MPOEKLUAMU Ha TOPU3OHTAIBHYIO IIOCKOCTb Y3JIa CETH U
TOYKH KPEIJIEHUS BAaHTHI K OTIOPHOMY KOHTYpPY (pasnyc-BEKTOP);

f - cTpena mpoBHCaHUs BaHT.

I - ONIOPHBIN KOHTYD; 2 - HEHTPAIbHOE KOJIbIIO; 3 - BAHTHI

Pucynok 13.11 - PaguanbHasi BAHTOBASI CeTh C FTOPU30HTAIBHON KacaTeJbLHOIl B y3Jie

JliivHa BaHT L MOXeT ObITh BbIYMCIIEHA 110 hopMyIie

L= r"l + q—nz,
3 (13.2)

raen = fir.

BenuuuHy npoaonabHON cuiibl N, NEHCTBYIOIIEH B JIFOOOM CEUYEHUH OTIOPHOTIO KOHTYypa
U LOCHTPAJIbHOI'0 KOJbLA IMPU YCIOBHHU OTCYTCTBHA B HHX I/ISFI/I6aIOHII/IX MOMCHTOB,
HaxXOoJAT U3 BbBIPpAXKCHUA
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b I3
N A )]

(13.3)
MakcumanbHOE 1 MUHMMAaIbHOE 3HaUeHUs1 N paBHbI
2 2
ga‘b gab
le-'l = m—— Ny =F
6f 6f (13.4)

U UMEIOT MECTO COOTBETCTBEHHO B TOUKaxX ¢ KoopauHatamu (x =0; y=+b); (x=+a;y =
0).

13.27 B paccmaTpuBaeMoil ceTu Mpu OYEPTaHUU OMOPHOTO KOHTYpa, OTIIMYAIOLIEMCS
OT KpYrOBOIO, yCHJIUSi B BaHTaX HE OJUHAKOBBL. J[Is TOro 4roObl panuaibHas
pPaBHOMEpPHO Harpy)kKeHHas CETh C IOCTOSHHBIM YIJIOBBIM IIAroM BaHT IPU PaBEHCTBE
YCWIMH B BaHTaX HUMeENa CXKaTbli YCIOBHO O€3MOMEHTHBIH KOHTYp, HEOO0XOIMMO
COOJIIO/IEHHE CIISTYIONINX YCIOBHIA:

a) Harpy3Ka Ha 000JIOYKY J0JIKHA ObITH PABHOMEPHO pacIpeeICHHOM;

0) mpoekuus y3ia CeTH B IUIaHE JOJDKHA COBHANATh C OJHUM M3 (OKYCOB 3JUIMIICA,
KOTOPBII U B 3TOM Clly4ae SIBJISIETCS €TUHCTBEHHO BO3MOXHOHN (popMoOil 6€3MOMEHTHOTO
KoHTypa (puc. 13.12);

¥

!

sl

o -

Pucynok 13.12 - PaguajHo-BaHTOBAsI CMCTeMA € y3JI0M B pokyce dJLimmca

B) YroJl moJXo/Ja 3 BaHT K Y31y B BEPTHKAIBHON TIOCKOCTH JOJIKEH U3MEHSTHCS 10
3aKOHY

3

r
P=n g -1]
(13.5)
Pacriop BauT H Takoi CETH ONpeessitoT mo popMmyie
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P

6f (13.6)

13.28 Ilpu kpyroBoM oOYE€pTaHUM OMNOPHOTO KOHTYpa M PACHOJOXKEHUU Yy3ia
paguanbpHON ceTH B MEeHTpe kpyTa @ = b = R, B = 0; H u L onpeaensroT o GopMynam
(13.1) 1 (13.2) mpu » = R = const

i
6f (13.7)

13.29 Kputudeckyro MNpOAOJIbHYIO CUITY NgB IUIOCKOCTH KPUBHU3HBI KPYTOBOTO
OTIOPHOTO KOHTYpa PEKOMEHAYETCS OMPENENSTh 10 popmyie

Ne =24k, (13.8)
rac
3q
ky = —=;
1 24113,

A - n3rudHas KECTKOCTh KOHTYpa.

13.30 ®opma BUCSAYEH MIATPOBOM 00OJIOUKH KPYTrOBOTO OYEPTAHHS B TUIaHE (CM. PUC.
13.3) u BeJMuYMHA pAcCUYETHBIX YCHJIMH B €€ JJIEMEHTax Ipu 3aJaHHOM Harpyske
OTIPEAEIAIOTCS CIEIYIOIUMH F€OMETPUUECKUMHU TapaMeTpaMHu:

paguycoM KOHTypa R;

BEJIMYMHOH MOAbeMa LIEHTPAIBHOTO KOJIbLIa HaJl YPOBHEM KOHTYPHOTO KOJIbIIA f1;

YIJIOM HaKJIOHA BAHT y KOHTYPHOTO KOJIbIIA 0] WJIM y HEHTPAILHOTO KOJIbLA 1.

[Ipu paBHOMEpHOW Harpy3ke Ha MOKpHITHE BeMWYHMHBI M1= f1/R, al u Bl cBs3aHbI
MEXTy COO0M OTHOIICHUSIMH

=3’ﬂ|"11,‘11"11=31"3‘::|
mE=g g O (13.9)

g obecrieueHUs HaApYKHOTO BOJOOTBOJA C TMOKPBITUS JOJKHO BBITOJHATHCS
yCIIOBUE

a, 20,
(13.10)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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a YKIIOH KPOBIIY B LIEHTPE HE JOJDKEH MPEBBIIATH MPEAEIBHO A0MYCTUMOTO HOPMaMHK
snagenus [B1], T.e. B <[B1].

13.31 HpOGKTHaﬂ reoMCETpHs MMOKPLITUSA o0ecreynBaeTCsl TOYHBIM Ha3HAUCHUEM

L=RJl+n? « 1,807

(13.11)
Pacniop BanT H onpenenstor 1o popmyie
o= gR'a
6v (13.12)

Pacuetnyro npononsHyto cmry N B KOHTYPHOM H IIEHTPAIILHOM KOJIBIIAX OMPEACISIOT
o gpopmyne

N= &

6v

(13.13)

13.32 Ilpu BemoaHenuu ycioBus (13.10) Bec mOKpbITHS TepeaeTcs Ha EHTPAIbHYIO
onopy. Ocajika ee OCHOBaHMsI MOKET 0Ka3aThCsl IPH 3TOM CYIIECTBEHHO OOJIBLIECH, YeM
0CaJKa OIop KOHTypa.

[lonOop cedeHuii 37€MEHTOB MpPH 3TOM BEAETCA IO YCHUIUSM, COOTBETCTBYIOLIUM
OYCPTAHUIO TIOKPBITHA, OO0 TPOABICHHUA  OCaOdOK. FGOMeTpI/I'-IeCKI/Ie napamMeTphul
HAYyaJIbHOTO OYEepTaHUs MOTYT OBITh HailieHbI 110 popMyJiam:

2
p=ijt_mﬁrs{ﬂ] ;

2R
h ¢ (13.14)
Ul R +§
IIpH yCJIIOBHH, UYTO
L
ks =1 (13.15)
B Boipaxkenusix (13.14, 13.15):
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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(30 + 4oR)’
(301 + g, k)" +0,242R*

ky =1,

(13.16)

rae Q1 - BeC y4acTKa OIMOPHOI0 KOHTYpa C IJIMHOW, PABHOM I1Iary BaHT;
E=¢/R,

es - B3aMHas 0cajika [eHTpaIbHOU U nepudepuitHoi omnop;
e = quR.

13.33 Ilpu pelcTBUM pPaBHOMEPHO pACHpPEENIEHHOW Harpy3kd KpPUTHYECKYIO
IPOJOJIbHYIO CUIIy N¢yB OIMOPHOM KOHTYpE IIATpOBOM 0OOJIOUKM B IIOCKOCTH €ro
KPUBHU3HBI OIpeesisitoT 1o ¢popmyse (13.8) mpu

3 (13.17)

[Ipu Toi1 ke Harpy3ke KpUTHUYECKYIO HMPOAOIbHYIO0 CUITY Nc¢yB KOHTYpE U3 IJIOCKOCTU
€r0 KPUBU3HBI OTIPENCISIIOT 10 (hopMyie

s (nd _1]1 BC kR
ﬂ-(.B-I-CHf)RI-" n '

(13.18)

re 7] - KOJMYECTBO BOJIH TNPHU MOTEPE YCTONYMBOCTH, 3aBUCAIIEE OT HATUYMS U
KOJHUYECTBA CBS3EH;

B - xxecTKOCTB KoOJIbI1a Ha H3ru0 U3 MIOCKOCTH €T0 KPHUBU3HBI;

C - )KeCTKOCTb Ha KPYUEHHE;
ky = 1,207k, (13.9)

13.34 Ilpum pacuere UEHTpPalIbHONW ONOpPHI HEOOXOAMMO YUWUTHIBaTh CIIy4alHbII
OKCIEHTPHUCUTET MPOJOIBHOTO YCHIINS, BEJIWYMHA KOTOPOTO NpuHHMaercs paBHoi 0,1
panuyca kpyrioi omopsl win 0,1 pamuyca BIUCAaHHON OKpPY>KHOCTH, €CIU IONEpPEeYHOe
CeueHHe OMopbl UMeeT (HOPMy MHOTOYTOJIbHUKA.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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13.35 Ha ouepranue yCIOBHO OE3MOMEHTHOTO OIOPHOTO KOHTYpa paauaibHOMN
BAaHTOBOM CETKM W Ha TOJOXKEHUE €€ LIEHTPAJIbHOTO y3j1a HUKAKUX OrpaHUYEHUH He
HaKJIaabIBaeTCsl (OCh KOJIbLIA MOXKET COCTOATh M3 JIIOOOr0 4YMCIa MPSIMOJIMHEHHBIX U
KPUBOJMHEHHBIX OTPE3KOB, COMPSDKEHHBIX MEXAy COO0OW IIIaBHO WJIH C  YIJIOM
nepenoma).

3agaHHOW  (QopMe KOHTypa OTBEYaeT ONpeJAeIeHHas CHCTEeMa  pacliopoB,
HAIpaBJICHHBIX B 3aIaHHBIN MOJIFOC, OJTHAKO 33aHHON CHCTEME PAaCIOPOB COOTBETCTBYET
[IEJI0OE CEMEWCTBO 3aMKHYTBIX KpPUBBIX, IO KOTOPBIM MOXET OBITh O4YepyYeHa OCh
0€3MOMEHTHOT'O KOHTYA.

I[J'ISI paHHaHBHOﬁ BAHTOBOM CETH CHUCTEMa IMOTOHHBIX pacmnoposB HS, O6CCHC‘{I/IBaIOH_Ia}I
YCJIOBHYIO 0C3MOMEHTHOCTD KOHTYpa IIJIaBHOI'O0 OUCPTAaHUs, OIIPECACITIACTCA BbIPAKCHUCM

iy
pramy (13.2)
A€ Y - Yrod MeXIy TMpOeKIHel BaHThl (PaAHMyCOM-BEKTOPOM F» TOYKH) U

IMOJIOKHUTCIIbHBIM HAIIPABJICHUCM KacC aTeHBHOfI;

Cl - IPOHU3BOJIbHAA IMOCTOsAAHHAA, paBHAd MOMCHTY HpOHOHLHOfI CHJIBI B KOHTYPC
OTHOCHUTCIIbHO HCHTPAJILHOTO y3Ji1a CCTHU;

p - pallyC KPUBU3HBI KOJIbLIA.

COOTBETCTBYIOLIYIO CUCTEMY pacmopoB He Ha €AUMHUIy YIJa ONpPEAENSAIOT IO
bopmyie

C
Hy= —
" psin’y
(13.21)
nin
! J'l o
i, gir o
r (13.22)

rae »' u r"” - mepBas M BTOpas MPOMU3BOJAHBIE IO ¢ - YINIy MEXAY HayalbHBIM
(UKCUPOBAHHBIM HATIPABICHUEM H PATIUYCOM-BEKTOPOM.

HarpyxeHue paauanbHBIMH CHJIAMH B COOTBETCTBHH C ITHMH (OPMYJIAMU SIBIISICTCS
HEOOXOMUMBIM ¥ JIOCTATOYHBIM YCIIOBUEM YCIIOBHOW OE3MOMEHTHOCTH KOHTypa
MIPOU3BOIBHOM (DOPMEL.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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IIpu 3agaHHOM TrpaduyuecKd OYEepTaHWU OMOPHOIO KOHTypa B IUIAHE WIIHU
I'POMO3/IKOCTH €r0 aHAJTUTHYECKOTO BBIPAXKEHUS KOHTYpP pa30MBaeTCs Ha OTPE3KH, MOCIe
4ero HeoOXOAMMble JUIsl TOACTAHOBKM B (OpMYyJbl 3HadeHUs 7' U 1" BBIYHCISAIOT
Pa3HOCTHBIM METOOM.

CBs3b MCKAY NOTOHHBIM U YIJIOBBIM pacCliopaMu OIpCACIACTCA BhIPAXKCHUCM
Hgr-mHy vay. (13.23)

Cucremsl pacriopoB H, o0ecrieunBaroIue yCIOBHYI0 0€3MOMEHTHOCTh Y4aCTKOB
KOHTYpa, UMEIOIIUX OYEepTaHUS:

npsimonuHeinsle H = 0;

JTyTH OKPY’KHOCTH, LIEHTP KOTOpOH coBmajaaer ¢ momocoMm cui Hey = C1/p = const
(oOpaTHOE TIONOKEHUE HEecmpaBeTiuBo). M3 Toro, 4to Ha KakOM-JIHOO ydYacTKe KOJbIa
Hg = const, He ciefyeT, 4TO 3TOT y4acTOK 00A3aTENbHO JOKEH ObITh OUEpUEH 110 AyTe
OKPY>KHOCTH.

Ciydaro cKaukoOoOpa3HOTO U3MEHEHHUsl pajinyca KpUBU3HBI B KaKOH-THOO TOYKE MpHU
COXpaHEHMH TJIABHOCTH IMOBOPOTA KacaTeIbHON OTBeYaeT pa3phiB pyHKIMH H.

[Ipu nepenome ocu KOHTypa /ISl COXpPaHEHUs €r0 HE3HAYUTEIbHBIX MOMEHTOB B TOUKE
nepenoMa HeOOXOIMMO TPHIIOKUTh COCPEIOTOUYCHHYIO CHITy H, OIpenenseMyro IIo

dbopmyiie

G
H= _i{mgl'l *cml}:
3 (13.24)

rzae Y1 U y2 - YIJIbl MEXIY PaJlyCOM-BEKTOPOM 7 U KacaTeJIbHBIMHU B TOUKE IEepeIoMa.

B yactHOM ciy4ae KOHTypa MOJUTOHATBLHON (OPMBI C HE3HAYUTEITHHBIMI MOMEHTAMHU
Ha TIPOTSHKCHWH KaXIOH €ro CTOPOHBI HAarpy3Kd JOJDKHBI OTCYTCTBOBAaTh, MOTYT
JCWCTBOBATh JIMIIb TPWIOKEHHBIE B  BEPIIMHAX  COCPEJAOTOYCHHBIC  YCHIINS,
onpenensiembie o dopmyie (13.24). Benmnuuny mpomonbHONM Critbl N, TEUCTBYIOIICH B
000M CEYCHHH KOHTYPA, ONPEALISIIOT 1o opMyie

H_psin’
= _ﬂ?_ = H_Tpsin\r,
r (13.25)

13.36 Bucsune 000J0YKM C OpPTOTOHAJIBHOM CHUCTEMOW BaHT LE€IECO00pa3HO
[IPOEKTUPOBaTh B BUJE NOBEPXHOCTEH  JJUIMNTHYECKOTO napabonounna,
runepbosmdeckoro mapabosionna WM napaOojouaa BpaIleHHs, YPaBHEHHS KOTOPBIX,
COOTBETCTBCHHO, UMCIOT BU/:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 213
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2
z=f[j—:+f—1];

i 2
z=fx§'j"fy;_z;

2 i

x4+

2 Y
R!

(13.26)

/1€ f - cTpena MpoBuca B IIEHTPE IUTUNTHIECCKOTO Tapadoon/ia uiK napadoionaa

BpaIleHUS;

Jx, fy - CTpeNbl IPOBUCA BAHT, NAPAIJIEIBHBIX OCH X U ) THIIEPOOINYECKOTO
napabosona;

X, ¥, Z - I€KapTOBbI KOOP/IUHATHI;

a " b - moryocu KOHTYPHOT'O AILIUIICA;

R - panuyc KOHTYPHOM OKPYHOCTH.

VYpaBHeHHUsI JAIOT ONHUCAHUS TOBEPXHOCTH MPY MOJTHOM Harpy>XeHUU BaHT.
IToronnsle pacnops! Hy, HyB BaHTax onpenensor no Gopmyaam:

JUTSI DJUTUITHYECKOTO TTapaboonia

ge’ gb’
= - H = 5
HI 4f, ¥ 4"-

JJIA mnep6on1/1qecxoro Hapa6on01/ma

_(g+p)at _pb
By e Hf'zf,,'

JuIst TapaboJiona BpaIieHus

2

r
=L,
4f
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax:
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TAC p - AOMOJIHUTCIIbHAA HAr'Py3Ka OT HAIIPATAONIUX BAHT Ha 1 M2.

Pacnop B BaHTax OIPCACIAIOT KaK IMPOU3BCACHUC COOTBCTCTBYIOLICTIO IMOTOHHOI'O
pacmnopa Ha PpaCCTOAHUEC MCKAY BaHTaMHU.

CucTeMbl TIOTOHHBIX pacmnopoB Hy u HyUld DPasiIu4YHBIX OYEPTAHHH OIOPHOTO
KOHTYypa OPTOTOHAJIbHOW BAHTOBOM CETH C OJHOM U ABYMS OCSIMU CUMMETPHUH, & TAKXKE
JUIsL TIEPEKPECTHOM KOCOYI'OJIBHOM BaHTOBOM CETHM C JBYMS OCAMH CUMMETPUH
npuseneHsl B PykoBojactse (1. 47 npuiioskenus b).

Pacuer 000/104€eK ¢ MOJTUTOHAJIBLHON CHCTEMOI BAHT

PacueT moJiuroHajbLHO-BAHTOBOI CeTH

13.37 [lonuroHanbHO-BaHTOBAs CETh BUCSUEH 000JI0UKH JOKHA OBITH pacCUUTaHa MO
HecyIel ClIOCOOHOCTH Ha MOJIHYIO paCUeTHYIO Harpy3Ky OT COOCTBEHHOIO Beca
IIOKPBITUS U CHETa, PacIoJI0KEHHOTO Ha BCEH €ro MOBEPXHOCTH. Kpome Toro, 10JIKHbI
OBITH YUTEHBI BO3MO)KHbIE HEPAaBHOMEPHOCTH CHETOBBIX OTIOXeHUH cornacHo CHull
2.01.07. KoHTypHBbI€ U YIJIOBBIE BAaHThI paCCMaTPUBAIOT KaK CUCTEMY T'MOKUX HUTEH,
MIPUKPEIUICHHBIX K y3J1aM 00I1eii BaHTOBOM ceTu. B ocHOBe pacuera nexat ycinoBus
paBHOBECHS y3JI0B cucTeMbl. B kauecTBe npumMepa Ha puc. 13.13 npuseneHa cxema
HECYILEN CUCTEMBI pACCMaTPUBAEMOI0 BUCSYETO MOKPBITUSA AJIS KBaIPaTHOTO 3JaHUs
pazmepoM 48x48 M B 11aHe. KOHTypHBIE BaHTBI PACIIONOKEHBI C IIArOM 3 M IO
NepuMeTpaM KBaIpaToB, YIJIOBbIE - 10 HANIPaBJIECHHUSIM JuaroHane miana (puc. 13.13, a).
[To BaHTaM yno>keHsI jxene300eToHHbIe TUTHI (puc. 13.13, 0).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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a - CXeMa BAaHTOBOMH CETH; O - CXeMa KeJIe300€TOHHON 000JI0UKH

Pucynok 13.13 - KOHCTPpYKTHBHAsl cXeMa MOJMIOHAJIbLHO-BAHTOBOI0 BUCSAYero
NOKPBITHS VA 31aHus pasMepoM 48x48 m B mu1ane

13.38 Pacuer KOHCTPYKUMHU PEKOMEHAYETCSI HAUMHATH UCXOAS U3 3aJJaHHOM (OpMBI
PaBHOBECHSI BUCSIUETO MOKPHITHS MPU IIOJHOW PaBHOMEPHO paclpeAeIEHHON pacueTHON
Harpyske. 3aTeM MOCIeA0BaTeIbHO ONPEIEIISIOT:

PAaCUCTHBIC YCHUJIIMA BO BCCX DJJCMCHTAX CHUCTCMbBI W IUIOIIAAW HUX TIIONCPCUYHBIX
CEUYCHMUI;

HCXOJIHYIO (HaYaJIbHY10) T€OMETPHUIO CUCTEMBI;
JUTMHBI 3arOTOBOK KOHTYPHBIX U YTJIOBBIX BaHT /10 MPUIJIOKEHUS HATPY3KH.

IIpu sTOM mpenmnonaraercs, 4ro MaTepuall BaHT B PAacCMATPUBAEMOM JUAIa30HE
Harpy»>eHus ClIelyeT 3aKOHy ['yka, a UCXOIHas TeOMETpUsl KOHCTPYKLIMU COOTBETCTBYET
¢dopme paBHOBECHsI BAaHTOBOH CETH M3 HEPACTSHKMUMBIX HUTEH, JUIMHA KOTOPHIX paBHA
JUIMHE 3arOTOBKHU.

3Has UCXOAHYIO TEOMETPHUIO CUCTEMBI, ONPEACTSAIOT (OpMY €€ PaBHOBECHS M HAXOJSAT
IIEpEMELICHUS IIPU BCEX MOHTAXHBIX COCTOSIHUSAX HATrPY>KECHHUS.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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13.39 PacueTr KOHTYpHBIX BaHT MPOU3BOIAT CIEAYIOIIUM 00pa3oM: 33Jal0T BEIUYHHY
CTpeJIKM TpoBeca f] MepBOi (OT OMOPHOIO KOHTYpa) KOHTYPHOM BaHTHI U ONPENEISIOT
pacniop H1 nepBoil KOHTYpHO BaHTHI IO (opMmyJIe

!]
Hl = q_prl

85 (13.30)

TI€ ¢gpr - DPAaBHOMEPHO pACIIPEACICHHAs pacyeTHas Harpyska Ha | M JUIMHEI
TOPU30HTATBLHOMN MPOEKIINH BaHTHI,

/1 - BenMUMHA MpoJieTa NePBON KOHTYPHOMN BaHTHI;

3aJ1al0TCS YCIIOBUEM PAaBEHCTBA PaclopoB / BCEX KOHTYPHBIX BaHT

Gprhi
HJ; = H b __!r_’
84
(13.31)
3aTeM OMNPEETISIOT CTPENIKU MpoBeca f] KOHTYPHBIX BaHT O HopMmyIie
..-2
fi=h%,
i
(13.32)

r7ie i - HOMep KOHTYpHOM BaHTHI (0T 1 10 k(Q), cuuTas oT KoHTYpa (cM. puc. 13.13);

k( - KOJMYECTBO KOHTYPHBIX BaHT Ha Ka)X/IOM yYacCTKE MEXIy YIJIOBBIMH BaHTaMHU
(T.e. KONMUYECTBO THOKUX KOHTYPOB B CUCTEME);

/i - BeTMUMHA IpoJieTa KOHTYPHOM BaHTHI i.

PacuetHoe mpojosnbHOe ycunue 7j B NMPOU3BOIBHOM CEUEHHUH KOHTYPHOW BaHTHI i
OIpeNeIIAoT 1o hopMyIie

I: = HH2+G2:

(13.33)

rae (; - momnepeyHas cujia B OJHOIMPOJICTHON IIApHUPHO-OTIEPTOH Oaslke Mpu Harpy3Kke

qpr-
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 217
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OpauHaTel JTUHUM PaBHOBECHUS J;KOHTYPHBIX BAaHT, U3MEPEHHbIE OT TOPHU3OHTAIIH,
MIPOXOJAIIEH 4Yepe3 LEHTPHl Y3JI0B CONpPSKEHMsS] KOHTYPHBIX BaHT C YIVIOBBIMHU IIpU
pacueTHOI Harpyske, onpeaessoT o Gopmyine

o M;
i ™ "3 ¢
H

(13.34)
rae Mj - w3rubaronii MOMEHT B CE€UCHUHU X OJHOIPOJICTHOW IIapHUPHO-OMEPTOU

OaJIKy ITPOJIETOM ;11 ITPU HATPY3KE Gpr-.

CoOTBETCTBYIOIINE 3HAYCHUSI TAHTCHCOB YTJIOB HAKJIIOHA KOHTYPHOW BAaHTHI I HAXOJAT
o ¢opmyIe

H (13.35)

13.40 Ins onpenenenus GopMbl paBHOBECHUSI CUCTEMBI YTJIOBBIX BAaHT MPHU PACUCTHON
Harpyske:

a) OMpENeNAIOT BEIHMYMHBI COCPEJOTOUYEHHBIX HArpy30K, MEpeNarolIuxcs B y3Jax
COTPSKEHHsI OT TMPUMBIKAIONIMX KOHTYPHBIX BaHT (puc. 13.14); mpu 3TOM BETUYHUHBI
TOPU30HTAJILHOM M BEPTUKAJIBHOW COCTABISAIOIIMX Y3JIOBOM HAarpy3Kd OIpeAessioT
oTIeNnbHO. ['OpU30HTANIBHYIO COCTABIISIIONIYIO Y3JI0BOM Harpy3ku Hpans KBaIpaTHOTO
IUIaHa OMpPEeNeNsIoT KaK TeOMETPUUYECKYI0 CyMMY pacropoB, MPUMBIKAIOIUX K Y31y
KOHTYPHBIX BaHT, 10 GpopmyJie

Hp=1,41H.
(13.36)
£, A zv i
B s —
@ ¥,
l Hﬂ
2 H

v %2 1 il Hp
1 L—-r

e vy

a, d l i N

Y

Pucynok 13.14 - PacyeTHasi cxeMa CHCTEMbI YIJIOBBIX BAHT B MOJUTOHAJIbLHO-BAHTOBOM

CUCcTemMe
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 218
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BeprukanbHasi cocTaBisiiomas y3JI0BOM Harpy3ku VipaBHa apuMeTHUECKOW CymMMe
BEPTUKAJBHBIX COCTABJSIOIIMX OMOPHBIX PpEaKIUil JBYX MPHUMBIKAIOMIUX K Y31y
KOHTYPHBIX BaHT IUIIOC Harpy3ka OT BeCa y3JI0BOM KOHCTPYKLHHU M APYTHUX SJIEMEHTOB
MOKPBITHS, ONIUPAIOIINXCS HETIOCPEICTBEHHO HA Y3€ll;

0) 1Mo HallJICHHBIM BEJIHMYMHAM y3JI0BBIX HArPy30K OMpPENEISIOT OMOPHBIE Peakuu LV,
2 Hp cucTeMBbl yTIIOBBIX BaHT U3 BBIPAKEHUI:

V= flﬁ =W +Vp+..+F;
i (13.37)

ZHp = kol p; (13.38)

B) HAXOJIAT TAHTEHCHI YTJIOB HAKJIOHA CUCTEMBI YIJIOBBIX BaHT (cM. puc. 13.14) Ha Bcex
y4acTKax MEXIy y3JaMu 1o GopMyiaMm:

v Cwvev
Whsht W TsE
VWY,

BT e

(13.39)
r7ie i - HoMep y3i1a;

r) 3Has YIJIbl HAKJIOHA (0 U BCIINYHHBI paCCTOHHI/Iﬁ MCXKAY y3J1aMHU I10 T'OPHU30HTAJIH,
OonpcAC/IAIOT OpPpAWHATBI JIMHHUHU PAaBHOBECHUA CHCTCMbI YIJIOBBIX BaHT. HonyquHa;I
JIoMaHasA JIMHUSA COOTBCTCTBYCT (bopMe PaBHOBCCHA HWKHEH yrn0130171 BaHTHL. Bce
OCTAJIbHBIC YIJIOBBIC BAHTHI PACIIOJIArarOTCA BBIIIC HAa PACCTOAHUAX, PABHLIX IIPHHATOMY
mary yrijoBbIX BAHT I10 BEPTUKAJIN.

13.41 Jlna mogbopa cedyeHuid HEOOXOIUMO ONPENSTUTh MaKCUMAJIbHBIC TTPOIOIbHBIC
ycwidgd B BaHTax. s KOHTYpHBIX BaHT WX ompeneisioT mo ¢opmyne (13.33),
MOJICTaBJIsAS BMECTO (J;BEPTUKAIIbHYIO COCTABIISIONIYIO OMOPHOM peakiuu BaHTHI. Y CHITUS
B YIJIOBBIX BaHTaX JOCTUTAIOT MaKCHUMalbHOTrO 3HaueHHs Ha ywactke 0-1 (cM. puc.
13.14), npuMBIKarOmEM K OIIOPHOMY y3IIy CUCTEMBI, TA€ NpoaoabHoe ycunue 7D(0-1) B
Ka)kKJI0M YTJI0BOM BaHTE PaBHO

Hﬂ
s (13.40)

Tp -1 =

Ceuenus KOHTYPHBIX H YTJIOBBIX BAHT HO,Z[6I/IpaIOT o yCwiusiaM, IMMOJYYCHHBIM IIpU
pacueTe CUCTCMBI Ha ITOJHYIO PACUCTHYIO HAI'PY3KY 110 Bcel MIoIaau IMOKPLITHA.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Ilocne OIMPCACIICHUS TCOMCTPUUCCKUX ITaAPaAMETPOB BHCSYEH CHCTEMEI B pacuyCTHOM
npeaACIIbHOM COCTOSIHUU U n0ﬂ60pa CEYCHMI €€ OCHOBHBIX 3JI€MEHTOB OIpCACIIAOT
JJIMHBI 3arOTOBOK BAHT (T.e. JAJIMHBI BAHT B UICXOAHOM HCHAI'Py’>KCHHOM COCTOHHI/II/I).

Pacuert :KeCTKOCTH M TPEIIMHOCTOMKOCTH 00010UKHU

13.42 KoHTpoibh >XECTKOCTH M TPEHIMHOCTOWKOCTH OOOJOYKH OCYIIECTBISIIOT B
COOTBETCTBUHM C YCHUJIUSMH, HalIEGHHBIMH IO TEOpUHU pacueTa OOOJIOUKH B YHPYyroi
CTa/IMW Ha HArpy3KH, MPHJIOKEHHBIE ITOCIIE 3aMOHOINYUBAHUS 000JIOUYKH.

[Ipu 3TOM 5KCTIEPUMEHTATIEHO MTOATBEPAKACHO, UTO:

KOKIbIA KBaJpaHT OO0OJOYKH (Yy4acTOK MEXJIy YIJIOBBIMH BaHTaMH) MOXKHO
paccMaTpuBaTh OTIENBHO;

B YIIPYTro# craauu (IIpH TOCTAaTOYHOM BBICOTE pedep) 00010Uka paboTaeT JTUHEHHO;

B TIOTIEPEYHOM HamMpaBlieHWH (BIOJb KOHTYPHBIX BaHT) 000JI0YKa paboTaeT B
OCHOBHOM Ha pacTsDKEHUE, a B MPOAOIBLHOM - Ha U3rK0; AedopMaIiy CIBUTa B 000JI0UYKE
MPaKTUIECKH OTCYTCTBYIOT;

BJIUSTHUEM BEPTHUKAJIbHBIX MEPEMEICHU YTIOBBIX BAaHT Ha HANPSHKEHHOE COCTOSHUE
000JI0UKH MOXHO TpeHeOpeyb, MOCKOJIBbKY AMIOPbI 3TUX MEPEMEIICHUNH UMEIOT Mallylo
KpUBHU3HY.

13.43 TlpenBaputelbHbIM KOHCTPYKTUBHBIM KPUTEPHUEM JIONMYCTUMOCTH pacyeTa
000JI0YKH KaK JIMHEWHO Je(POpPMUPYEMOM CHUCTEMBI MOJXET CIIYKHTh BBICOTa pedep,
KOTOPYIO PEKOMEHIyeTCs Ha3zHadaTh He MeHee 1/250 Bemuuunbl L - oOmiero mposera
KOHCTPYKLHUH.

g pemieHust 3TOro Bompoca B o0meM BHae (MPUMEHHUTEIHHO K TMOKPBITHIO Ha
KBaJIpaTHOM IUJJaHE TPU ONUPAHUM OOOJOYKM TO KOHTYpPY) PEKOMEHIyeTcs
MPUOJIMKEHHBINH ASMIIMPUYECKUA KPUTEPHUH, TaK Ha3bIBAGMBIH KPHUTEPUM >KECTKOCTH,
KOTOPBIH TMO3BOJISET CYAUTh O J1ehOpPMAaTUBHOCTH OOOJIOUKH IMPH PA3NIUYHBIX pazMepax
ee 3JeMeHTOB. Bennunny 3Toro kputepus Ksorpeaemnsior no Gopmysie

EyIpah,

X.F - ¥
E (13.41)

rne lreq- IPUBEACHHBIA MOMEHT WHEPIHH MOMEPEYHOTO CEYCHHUS TIPOIOJILHOTO pedpa
000JIOUKH C y4ETOM IOJIKH IUTUT;
Ny - KOJIMYECTBO MPOJOIBHBIX pedep 000I0UKH B OTHOM HAIPABICHUH;

L - BenmmunHa o011ero mposieta 0001049ku (cM. puc. 13.13).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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IIpu Ks > 1,2 xH reomerpuueckyro cxeMy OOOJOYKHM MOXHO CUYHTATh
Henedopmupyemoii. [Ipu HecoOII0IeHUH ATOTO YCIOBUS BBICOTY peldep IUIUT 00O0J0UYKH
pexomeHnnyetcst yBenuuuth. Kpurepuil KsnelcTBUTENEH, KOTa BEIMYMHA PABHOMEPHO
pacripesielIeHHOW Harpy3Kd OT CHera He INpPEeBBIINIAET Harpy3ku OT COOCTBEHHOI'O Beca
MOKPBITHUS, YTO COOTBETCTBYET OOJIBIIIMHCTBY MPAKTUYECKHUX CITy4aeB.

13.44 Tlpu pacuere paccMaTpUBaeTCsl IpeABAPUTEILHO HANIPsDKEHHAst 000JI0UKa, onepras
Ha CUCTEMY YIVIOBBIX BAaHT U 110 KOHTYpPY. ONOpBI HAa KOHTYpE MPUHUMAIOT ITOABH>KHBIMHU
B IIPOJIOJILHOM U MOIEPEYHOM HamnpasieHusx. Cunraercs, 4To coriaacHo popmyie
(13.41) xputepuii xecTkocTH yaoBieTBopeH. [1o pesynabTaram skcriepuMeHTa pacyeTHas
cXeMma paccMaTpHUBaeMol BUCSUEH 000JI0UKH Mpe/ICTaBlIeHa B BUJIE IEPEKPECTHOM BaHTO-
0aJI0YHOH cUCTEMBI. YUUTBIBask MOJIOTOCTh BAHT, PEAKIMH B3aUMOICHCTBUS MEXTY
BaHTaMHU U OaJKaMy IPEATNoIaraloTcs BEpTUKATbHBIMU, TAHT€HIIMAIbHBIE CBS3U
UCKJIIOYEHBI. 3a7ja4ya PelaeTcsl METOAO0M CHII. B KauecTBe IMIIHUX HEM3BECTHBIX
MPUHATHI BEJIMYMHBI PacliopoOB KOHTYPHBIX BaHT. TakuMm oOpa3om, 3a7aya pacueTa
MIOKPBITHUS, HAIIPUMEDP MIPOJIETOM 48 M, IMEET BCETO 7 HEU3BECTHBIX.

Peaknuu B3anMoaeicTBHS MCXKY BaHTaAMU U Oankamu ONpCACIIAIOT 11O (bopMyﬂe

= Y,

it (13.42)
rae Rik- peakius B3auMOJICHCTBHUS BaHTHI [ C OANKOH k;
Hj- pactiop BaHTHI i;
b() - mar 6astok (MPoI0IBHBIX pedep 000T0UKH).

N3 dpopmyet (13.42) cnemyet, 9TO BETUYHHBI PEAKIIUA B3aUMOACHCTBHUS BIIOJTb
Ka)kJ0¥ BaHThI MOCTOSIHHBL. [lonaras, uro Hj = 1, MOXHO ONPEACIIUTh y3JI0BbIE HATPY3KHU
OT €JMHUYHBIX HEM3BECTHBIX B OCHOBHOW CUCTEME U MOCTPOUTH COOTBETCTBYIOIINE
SIIOPHl MOMEHTOB B 0aJIkax U HOPMaJIbHBIX CHJI B BAaHTaX.

Pacuer 000/104KH M0 HecylIeil CIIOCOOHOCTH

13.45 Jlns onpeneneHus HECYIIECH CTOCOOHOCTH BUCSYEH 000JIOUKH MOJTUTOHAILHO-
BAaHTOBOTO TUIIA IIPUMEHSETCS METOJ IPEAEIBHOTO PABHOBECHS B COYETAHNUN C OOIIUM
peleHreM 3a7auu o pacuere ruOkoit ynpyroit Huth. [IpakTndeckuii cocob pacuera
OCHOBAH Ha CJIeIYIOIUX YKCIIEPUMEHTATBHO 0OOCHOBAHHBIX MOJOKEHHSIX:

KOKIbIH KBaJpaHT OO0OJOYKM paccMaTpUBaeTcs KaK BHCAYAs KOHCTPYKLIMS C
HECMEIAEMBIMU OIIOpaMU, PACIIOI0KEHHBIMH 110 JIMHUSM YIJIOBBIX BaHT;
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B MPCACILHOM COCTOSHUU 000J10uKa pasaciAeTCcd TpCIIMHAMU HaA IMPOJOJIbHBIC
IMOJIOCHI, OIICPTHIC HAa KOHTYPHBIC BAHTHI, U pa60TaeT KaK BaHTO-0aJlouHas cucTeMa,

ucyepraHue  Hecymed  crmocoOHOCTH — OOOJIOUKM — HACTYNaeT  BCIIEACTBUE
OJTHOBPEMEHHOT'O TOSIBJIGHUSI TEKYyYeCTH B KOHTYpPHBIX BaHTaXx M 00pa3oBaHMA
IUTACTUYECKUX HMIAPHUPOB B MPOIOJIBHBIX pedpax (0ankax);

IUTACTUYECKUE IIAPHUPBl B MPOJAOJIBHBIX pedpax pacrojaraloTcsi Ha JIMHUHU
nepeceueHust 3TUX pedep ¢ 0AHOM 13 OMMKANIINX K ONOPHOMY KOHTYPY BaHT;

B NOpPCACIbHOM COCTOAHHU YYACTKHU IMOBCPXHOCTHU 000JI0YKH MCKAY JIMHHUEH
PaCIOJIOKCHHUA TUIACTUYCCKUX MIAapHHUPOB U OIOpaMH OCTAKOTCA IIO (I)OpMC ONM3KUMH K
MUIMHAPHUYCCKUM.

Pacuyer onmopHoro kourypa

13.46 PacueTHble COKMMAIONIUE YCHIHS B OMIOPHOM KOHTYPE MOJUTOHATBLHO-BAHTOBOM
CUCTEMBI OIMPENIENSIOT MMyTeM F€OMETPHUUECKOT0 Pa3yIoKEeHUsI OMOPHBIX YCUIIUI YTIIOBBIX
BaHT IO HAIPaBJIICHUAM D3JEMEHTOB y3j1a CONPSHKEHUS YIJIOBBIX KOJOHH C OMOPHBIM
KOHTYPOM C YYETOM YCHJIUM B KOHTYpE OT TEMIIEPATYPHBIX U APyrux BozaeicTeuil. [Ipu
HE0OXOIUMOCTH PEKOMEHTyeTCs MPOU3BOIUTH MPOBEPKY KOHTYpa MO 1e(hOpMUPOBAHHON
CXEMe C YYETOM €r0 COBMECTHOM pabOThI C KOJIOHHAMH.

13.47 OnopHbIi KOHTYp MOJUTOHAJIBLHO-BAHTOBOM CHCTEMbI PACCUMTHIBAETCA Ha
BHeNeHTpeHHoe cxkartue corjacHo CHull 52-01. Tlpm »ToM pacueTtHyro HHY /()
OTIOPHOTO KOHTYpa B TOPU3OHTAIBHON IUIOCKOCTH PEKOMEHIYETCSl MPUHUMATh PaBHOM
U4 NepuMeTpa 3/1aHusl, a B BEPTUKAJIbHON TUIOCKOCTH - PACCTOSTHUIO MEKIY KOJIOHHAMH.
Pa3mepsl momepedyHOro CedeHus SJEMEHTOB ONOpPHOTO KOHTypa pPEeKOMEHIyeTcs
Ha3Ha4aTh paBHBIMU HE MeHee [/()/20.

KouncrpyupoBanue

KoncTrpynpoBanue 000J104€eK ¢ paIuajibHON U MePeKPecTHOl cucTeMaMu BaHT

13.48 IIpu BBIOOpE CUCTEMBI BaHT CJEAYET UMETh B BHJIY, UTO IO PACXOy apMaTypbl
Ha 00O0JIOYKY B IIEJIOM, a TaK)K€ IO pacxoy OeTOHa Ha OMOPHBIM KOHTYP OOOJIOYKH C
paauanbHOM CHUCTEMOW BaHT NPUMEPHO B TOJTOpa pa3a SKOHOMHYHEE OO0OJIOUEeK,
MMEIOIIUX MEPEKPECTHYIO CHCTEMY BaHT.

13.49 /Ins paauaibHOM BAaHTOBOUW CHCTEMBI KPYrOBOE OYEpTaHUE OMOPHOTO KOHTypa
(uacTHBIM  ciyyail ouMIica) SBISETCS  ONTUMAbHBIM, TIOCKOJBKY — TO3BOJISIET
MaKCUMaJIbHO YHU(DHUIIMPOBATH BCE AJIEMEHTHI 00OJOUYKH M 00ECIIeYUTh pabOTy KOHTYpa
py HEOONIBIINX MOMEHTAX MPAaKTUYECKH Ha JH000N cTaguu MOHTaXa. [IJig 3TOro MIuThl
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0005I04KH HEOOXOTUMO MOHTHUPOBATH KOJBIIAMH, T.€. MIEPE] YKIAIKON O4epeaHOro psaa
TUTAT (KOJIbLIA) BCE MPEBIAYIIUE TODKHBI OBITh 3aKOHYEHBI (3aMKHYTHI).

13.50 Cps3p OMOPHOrO KOHTypa C BaHTAMHM W IUIMTaMU IPAKTHYECKH MCKIIIOUYAET
BO3MOXXHOCTb IOTEPU UM YCTOWYMBOCTH, BCIIEJCTBUE YErO €ro IMONEPEYHOE CEUEHUE
MO>KHO IIPY HEOOXOIUMOCTH pa3BUBATh B BEPTUKAJILHOM HalpaBJICHUH.

13.51 Ecnmu oOomouka ¢ paavaidbHON CHCTEMOM BaHT HMEET JJUTUNTUYECKOe
OoYyepTaHHE B IIAHE, TO CIENYET CTPEMHUTHCSA K TOMY, YTOOBI BHYTPEHHEE KOJIBLIO UMEIIO
Takxe (popMy 3iTHIICa, TOAOOHOTO HAPYKHOMY.

13.52 BuyTpeHHee KOJbII0 B 000JIOYKAaX C paJualibHOW BAHTOBOHM ceThio paboTaeT
IJIaBHBIM 00pa3oM Ha pacTsLKEHHeE.

MuHuMaabHBIN NepuMETPp BHYTPCHHCI'O  KOJIbLIA OHPCACIAOT H3  YCJIOBHUA
pasMCIICHU B HCM aHKCPOB BAHT.

Honepeque CCUCHUC KOJIbIIa PCKOMCHAYCTCA pPa3BUBAThL B  BCPTHUKAJIIBHOM
HaIlpaBJICHUH, obecneunBas pacnpeaciiCHue yCI/IJII/II>'I OT aHKCPOB BAHT HAa BCHO BBICOTY
CCUCHUS. KOHCTPYKLII/IH KOJibIIa JOJIDKHA o0ecneunBaTh €ro JXeCTKOCTh B FOpI/I3OHTaJIBHOI71
IJIOCKOCTHU ITPU MOHTAXXC BAHT U IIJIUT.

13.53 Bosnpiime cocpeioTOYEHHBIE Harpy3KHU Ha 000JI0UKH C PaJualibHON CEThIO BaHT
peKOMeHAyeTCs IpeycMaTpuBaTh B 001aCTH, OTPAaHUYEHHON BHYTPEHHUM KOJIBLIOM.

13.54 llenTpanbHyl0 OHOpPY LIATPOBBIX 00O0JIOUEK PEKOMEHIYETCsl MPOEKTHPOBATH
&KeNe300€TOHHON ¢ KPYIJIbIM HOINEPEYHbIM CeUeHHEM M3 OETOHOB BBICOKOTO Kjacca Io
MPOYHOCTHU Ha CXKATUE UM TPYOOOETOHHOIA.

13.55 3akpenuieHue BaHT B KOHTYpPE MOKHO IIPOEKTUPOBATH KAaK C YIIOPOM B OIIOPHYIO
IUINTY HA HAPY»KHOM TIpaHM KOHTYpa, TaK M COCAMHEHHEM C BBIIYCKAMU Ha €ro
BHYTPEHHEHN CTOPOHE.

IlepBoe pemieHre KOHCTPYKTUBHO MPOIIIE U MPUMEHSETCS IPH OTHOCUTEIBHO HEOOIIBILION
LIMPUHE CEUYEHUS ONIOPHOI0 KOHTYpa. [lJi 3TOro B KOHTYpHOM KOJIbLIE
IpeayCcMaTpUBAIOTCS 3aKJIaHble TPYOKH TUaMETPOM, JOCTATOUHBIM ISl IPOITyCKa
AHKEPHBIX YCTPOWCTB BaHT.

VYron HakioHa TpyOOK K TOPU3OHTY CIIEAyeT NpPUHUMATh PaBHBIM HAKIOHY
KacaTelbHOM K IOBEPXHOCTH IIOKPBITHS y KOHTypa IIpH pPacuye€THOM pPaBHOMEPHOM
Harpyske.

3akpersieHue BaHT B OINOPHOM KOHTYpE M BHYTPEHHEM KOJbLE JOJHKHO
MIPOEKTUPOBATHCS TAKUM 00pa30oM, YTOOBI JTUHUS ACHCTBHS YCHIIHS B BaHTE MPOXOJHIIA
gyepe3 IEHTP TSOKECTH momepeyHoro ceueHus (puc. 13.15). B mpotuBHOM ciyuae
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HCO6XOJII/IMO YUUTBIBATH BO3HUKAKOIIHE BCICACTBUC OTCYTCTBHUA HCHTPHUPOBKU KPYTALINUC
n I/IBFI/I68.IOIJ_II/IG MOMCHTHEI.

Och kooBHE

I - IEHTpaJIbHAs KOJIOHHA; 2 - BaHTA; 3 - BEPXHMI MOSIC HEHTPAIBHOTO KOIbIA; 4 -
HIDKHUH TIOSIC TIEHTPAJIBHOTO KOJIBIIA; 5 - COeMHUTEIbHBIC ONIOPHBIE TUTAHKH; 6 - 11aiioa;
7 - Taiika; 8 - XBOCTOBHK; 9 - OMOPHBINA KOHTYD; /() - 3akiagHas TpyOKa JJIsl pOITycKa
BaHTHI; /] - 3aKJIajiHas JIeTajlb, paclpeaeIstonias Harpy3Ky OT BaHThI; /2 - maTpyOOK s
WHBEKIIMN pacTBOpa

Pucynok 13.15 -KpenJieHne BAHT K OIIOPHOMY KOHTYPY U HEHTPAJIbHOMY KOJIbIY

13.56 OnopHyo IIKUTY MOJ aHKEP, KaK MPaBUIIO, TPOCKTUPYIOT MEPHEHIUKYIIIPHO K
OCH 3aKJIaJHOW TpyOKH, WMHAUe TOJ aHKEep CJEAyeT YCTaHABIMBaTh KIMHOBUIHbBIC
1aiOBbI.

Pa3mepbl OMOpHBIX MJIMT BHIOMPAIOT HA OCHOBAHMHU pacueTa Ha MeCTHoe ckarue. B
HEOOXOJUMBIX CIlydyasX MECTHOE YIPOYHEHHE KOHTypa IOJ TIUIMTOM MOXKET ObITh
JOCTUTHYTO C IOMOIIbIO TONOJHUTENBHOM apMaTyphl B BUJIE CETOK.

C menpl0 3alMTHI BaHT OT KOPPO3HMM IIOCIE OKOHYAHUS WX PETYJIHPOBKH U
3aMOHOJIMYMBAHUS ITBOB MEX/Y TUTUTAMU HEOOXOAMMO MpPEIyCMaTpUBaTh BO3MOXKHOCTb
3aIlOJTHEHHS TIOJIOCTH AHKEPHBIX 3aKJIaJHBIX TPYOOK HEMEHTHBIM pacTBOPOM depes3
naTpyOOK, BEIBEJICHHBIN Ha BEPXHIOI MM OOKOBYIO MIOBEPXHOCTh KOHTYpa (puc. 13.15).

AHKepBI BaHT JIOJDKHBI OBITh 00CTOHUPOBAHBI WIIH HAJICKHO 3aITUIICHBI OT KOPPO3UHU
WHBIM CIIOCOOOM.

13.57 KoHCTpykmms y3/10B MepeceueHus BaHT JODKHA OOECIEeYUTh COBMECTHYIO
paboTy BaHT B HOPMAJIbHOM, a B HEOOXOIUMBIX CIIy4asX M B TaHT€HIMAJIbHOM
HAIPAaBIICHUSAX K TTOBEPXHOCTH MOKPBITHUS.

B Mecrax mepeceueHus: BaHT NPeAyCMaTPUBAIOTCS CIIELUATbHBIE XOMYThI TN
MITaMIIOBAaHHBIE KOCBIHKH (puc. 13.16), ucrosb3yembie TaKKe ISl OMMUPAHUS TITUT.
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a - C IPUMEHEHHNEM XOMYTOB; O - TO )K€, IITAMIIOBAHHBIX CTAIBHBIX KOCBIHOK; / -
HeCyIllasi BaHTa; 2 - HaNpsAramoollas BaHTa; 3 - XOMYT; 4 - KOCbIHKa

Pucynok 13.16 - Y3J1bl IepeceYeHUs] BAHT

B xoHCTpyKIMSIX neTanei, u3MEHSIOMMX HallpaBjIeHUE CTAIBHOTO KaHATa WIIH
MIPOBOJIOKU B KaHATE (AHKEPHBIX YCTPOMCTB), a TAKKE 00KUMAIOIINUX KaHAT (CKUMOB,
XOMYTOB TIOJIBECOK U T.I1.), CJIEIYET MPUMEHSTH KeJI00a KPUBOJIMHEWMHOTO MOTIEPEYHOTO
CEUYCHHS CO CKPYTJICHUSIMHU Y TOPIIOB (B MECTE BBIX0J1a KaHAaTa) U YKOPOUEHHBIMHU (10
CPaBHEHUIO C OCHOBAHWEM ) IIPIXKUMHBIMH HAKJIaJKaMH, TIPOKJIAJIKH U3 ATFOMUHUS WU
JIPYTOro MSTKOoro Matepuana. [Ipu 3ToM Ju1st HCKITIOUEHUS AIEeKTPOXUMUYECKON
KOPPO3UH KOHTAKTUPYIOIIUE C ATFIOMUHUEM CTaJIbHBIC KAHATHI U CTAJbHBIC I€TAN
YKa3aHHBIX BBIIIE YCTPONCTB JOKHBI OBITh 3AIIUIIECHBI TOKPHITUSIMH U3 KaIMUSI WA
IIMHKa TOJIIHNHON He MeHee 20 MKM.

COopHBIC TUTUTH MOTYT OBITH TIOJIBEIIICHBI K BAHTaM TPY TTOMOIIIH BBIITYCKOB pabodeii
apMaTyphbl, CTaJIbHBIX KPIOKOB, TPUBAPUBAEMBIX K apMaType TUIUT U U3TOTOBJICHHBIX U3
apmatypsl kinacca A240, unu Apyrux crienuainbHbIX aeraneil. [Ipu mogsecke B 4eThIpex
TOYKaX KXKIBIH KPIOK PACCUMTHIBAIOT HA 1/3 HArpy3kH, MPUXOIAIICICS HA TUTUTY (pHC.
13.17).
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a - TUIOCKas TUTATA; 6 - peOpucTas TnTa; / - )kene300eToHHas TUInTa; 2 - BaHTa; 3 -
KpIOKH; 4 - OETOH 1IBa; 5 - apMUpPOBaHUE 111Ba; 6 - peOpo IUIUTHI; 7 - I€TaIH KPEIUICHUS
TUTAT K BaHTaM

Pucynox 13.17 - KpenieHue IJIMT K BAHTaM

KoncTpyupoBanue 000/1049€K ¢ NMOJUTOHAJILHON CHCTEMOI BAHT

13.58 Bucsure 0001049KH OJUTOHAIBHO-BAHTOBOI'O THIIA IPUMEHSIOTCS ISl IOKPBITHM
C MHOTOYTOJIBHBIM TUIaHOM (cM. puc. 13.5). Ux npuMenenue Hanboee 1enecoodpasHo B
3MAQHHUSAX C KBAaJPAaTHBIM H MPSIMOYTOJBHBIM IIaHaMu. Hecyieit o0CHOBOM KOHCTPYKLIUU
CITy’KUT THOKast MOJUTOHAJIbHO-BAHTOBAS CETh MPH PAaBHOMEPHO paclpeieICHHOM
JeWCTBUY HAarpy3Ku ¢ 0€3MOMEHTHBIM B IUIAHE OMOPHBIM KOHTYPOM, OMTUPAIOLIMMCS Ha
KOJIOHHBI. BO3MOXHOCTb NIpUMEHEHNS TaKOM balTOBOM cUCTEMBI U1 34aHUN C
MIPOU3BOJILHBIM TOJIMTOHAIBHBIM TUIAHOM 00ECTIeYMBACTCS TAKMM PACIIONOKEHHEM
HECYIIHUX BAaHT, IPH KOTOPOM BCE YCHIIUS MEPEIAIOTCS TOIBKO Ha YIIIbI OTIOPHOTO
KOHTYpA, BBI3bIBasl B HEM HAIIPSDKEHUSI CKATHsI B OCHOBHOM 0e3 M3ruba B
TOPU30HTAJIBHOM IUIOCKOCTH.

13.59 Hecymas cucrema nokpeITus (cMm. puc. 13.5) COCTOUT U3 KOHTYPHBIX U YTIIOBBIX
BaHT. B TOpH30HTaJIbHONW NPOEKLIMH KOHTYPHbIE BAHTHI PACIIONOKEHBI IMapajlIeIbHO
CTOpPOHaM OIMOPHOTO KOHTYpa M OOpa3yloT NOJHWTOHAJIbHbIE THOKHE KOHTYpBL. YTOI
KaX/I0T0 THOKOTO KOHTYypa COCIUHEH YIJIOBOH BaHTOW C COOTBETCTBYIOUIMM YTJIOM
OIOPHOTO KOHTYpa. YTJIOBbIE BaHTHI PACIOJIaraloTCs MO OMCCEKTPUCAM YIJIOB OTIOPHOTO
KOHTYpa (IIpU MPSMOYTOJILHOM IIIaHE - MO JuaroHaixsiM). [IoMrMMO OCHOBHBIX BO3MOXKHO
MPUMEHEHHE JOMOJHUTENBHBIX YIIIOBBIX BaHT, IPOXOISAIIMX HETIPEPHIBHO OT YIJIa K yIIIy
COOpY>KEHHSI 1O/ OCHOBHBIMU YTIJIOBBIMH BaHTaMH. JlONOJHHUTENBHBIE YIJIOBBIE BAHTHI
pPEKOMEHAYEeTCS NPUMEHSTh B TEX CIydasX, Korja TpeOyercs YMEHBIIUTh CTPely
MPOBHUCA LIEHTPA MOKPBITHS 110 OTHOUICHUIO K YIJaM COOPY)KEHUS C yeiblo yBETUUEHUS
YKJIOHAa KPOBJIM MO HANPABJICHUIO K OMOPHOMY KOHTYpY. KOHTYpHBIE U yriOBbIe BaHTHI
MMEIOT Ha KOHIIaX CTAIbHBIC aHKEPHbIE IETAJH, IpeIHa3HAUCHHBIC ISl COSIMHEHNS BaHT
MEXy COOOU M JUISL UX KPEIUICHHS B YIIIaX COOPYKECHHUS.

BanTbl MOTYT OBITH OIMHOYHBIMH WJIA IBOMHBIMH, COCTOSIIIMMHU U3 OJTHOTO HJIU JBYX
PacrnosI0KEeHHBIX OJU3KO KaHATOB, CTAJIbHBIX ApMAaTyPHBIX CTEPHKHEN UM APYTUX THOKUX
3JIEMEHTOB. BelNMUYMHBI CTPENIOK MPOBHCA KOHTYPHBIX BAaHT LIEIECOOOpa3HO BBHIOMPATH
TakuM 00pa3oM, YTOOBI YKJIOHBI MOKPBITUS UMENU HAlpaBJIEHUs] K CTOPOHAM OMOPHOTO
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KOHTYpa, 4YTO oOOeclneyrBaeT HaWydylllde YCJIOBHUS JUIs OpPraHU3allii BOJOOTBOJA C
noKpeITUs. IIpy 3TOM BEIMYMHBI CTPEJIOK MPOBUCA KOHTYPHBIX BAHT HA3HAYAIOT TaKUM
0o0pa3oM, 4ToObl BEIWYMHBI UX PAacHoOpoB ObUIM OJMHAKOBBIMH. B 3TOM ciyuae dopma
MOBEPXHOCTU MOKPBITHUS MEXIy YIJIOBBIMU BaHTaMM OJM3Ka K LMIMHIPUYECKOH, 4TO
obecreynBaeT MpocTeiiee pereHue KOHCTPYKIMU 000JI0UKH.

13.60 IIpu nmpoexTupoBanuu BaHT (puc. 13.18) pekoMeHayeTcs yUUTHIBATh CIEAyIOLIee
UX PacrojIOKEHUE B BEPTUKAIBLHOM IIJIOCKOCTH: IMarOHaJIbHBIE - B HUKHEM sIpycCe,
YTJIOBBIE IIEHTPAJIBHOI'O THOKOTO KOHTYpA - BO BTOPOM sIpyce, YIJIOBbIE CIEIYIOMEro (0T
LIEHTpa) KOHTYpA - B TPEThEM U T. 1. KOHTYpHBIE BaHTHI OIUPAIOTCS CBEPXY HA CUCTEMY
IIPOXOJAIIMX HIXKE YTIIOBBIX BaHT, KOTOPBIE BBIMOIHIKOTCS IBOMHBIMH, YTO
obecreynBaeT yCTOWYMBOCTD y3I1a.

Bo3MoskeH ¥ 0OpaTHBII MOPSIOK PacHOIOKEHUs YIIOBBIX BaHT, MIPU KOTOPOM Y3JIbI
COIPSKEHMSI MMOABEIINBAOTCS CHU3Y K MPOXOASIIEH HaJ HUMU CUCTEME YIJIOBBIX BaHT.
KoHcTpyKkius y3/10B cONpsKeHHsT KOHTYPHBIX BaHT C YIJIOBBIMH JIOJDKHA 00ecreunBaTh
CBOOO/y MOBOPOTa KOHIEBBIX CEYEHUH KOHTYPHBIX BaHT B BEPTHKAJIbHON IUIOCKOCTH.
V37161 MOTYT OBITH 3aIIPOCKTHPOBAHBI C MPUMEHEHHEM OOJITOB, CBAPKH WJIHM CTaJIbHBIX
OTJIMBOK (Ha OCHOBE NPUHIMIA PaOOThl LMWIMHAPUYECKUX WIIU JIMCTOBBIX ILAPHUPOB),
JKEJIaTENIbHO C YCTPONCTBOM JUIsl PETYJIMPOBKHU JJINHBI BaHT.

TpaKE ONOPHOTO KOHTYPA

1 - YTIIOBBIC BAHTHI; 2- Y3JIbI CONPSAKCHUA KOHTYPHBIX BAHT C YTJIOBBIMU, 3-
AnaroHaJbHbIC BAHTBI

Pucynox 13.18 - PacrnoJjioskeHue yriioBbIX BAHT MOJIUTOHAJIBLHO-BAHTOBOM CHCTEMBI B
BEPTUKAIbHOM IJIOCKOCTH

13.61 OnopHBIit KOHTYp M KapKac 3/1aHUsI MOTYT OBITh BBIIIOJHEHBI U3 COOPHOT0, COOPHO-
MOHOJIUTHOTO MJIM MOHOJMTHOTO Xkene300eToHa. OnopHbIN KOHTYP MOAJEPKUBACTCS
KOJIOHHaMHU, pPacIoJI0KEHHBIMHU 10 IEPUMETPY 3AaHHUSA € IIaroM 6 M. YTJIOBbIE KOJIOHHBI
11eJ1ec000pa3HO BBITOJIHATH JBOMHBIMU, UTO 00ECIIEYNBAET BO3MOKHOCTh MOHTaXa Beei
BAaHTOBOW CHUCTEMBI Ha MOJIY U OJbEMA €€ B TOTOBOM BUJIE IIyTEM IEPEMEIICHUS
AHKEPHBIX YCTPOICTB CETH IO HAIPABJIAIOIINM IEMEHTaM YIVIOBBIX KOJIOHH. ONOPHBIN
KOHTYP MOKET OBITh 3alIPOEKTUPOBAH HE TOJBKO B BUAE TOPU30HTAIBHOIO, HO U
MOJIMTOHAJIBHOT'O PUTEJIsl, CBA3aHHOTO ¢ KoJoHHaMH (puc. 13.19) u obpazyromiero Bmecte
C HUMH MHOTOIPOJIETHYIO paMy, B CPEAHEM IIPOJIETE KOTOPO pEKOMEHIYETCS
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npeayCcMarpuBaTb BEPTUKAJIBHBIC CBA3U, ITOBBIIIAOINHWEC TOPU3O0OHTAJIBHYIO YCTOIZHHBOCTB
Kapkaca 31aHusl.

S S — |

I - OTIOPHBIN KOHTYP; 2 - YIJIOBBIC (IBOHHBIC) KOJIOHHBI, 3 - IPOMEKYTOUYHBIC KOJIOHHBI; 4
- BEpTUKaJIbHBIE CBS3H; d - C TOPU3OHTAIBHBIM KOHTYPOM; 6 - C TOJIUTOHATBHBIM
KOHTYPOM

Pucynok 13.19 - KOHCTPYKTHBHBIE CXeMbl OIIOPHOI0 KOHTYPA MOJIUTOHAJIbUO-
BAHTOBOI'0 NNOKPBHITHA B BEPTHKAJIBHOM II0CKOCTH

OCHOBHBIMH JIEMEHTaMH BUCsUYEH 0001049kH (cM. puc. 13.13) B JaHHOM ciTydae CIy’Kat
KeJle300eTOHHBIE PeOPUCTHIE TUIUTHI TPEX TUIOPa3MEPOB: OCHOBHOM pa3zmMepoMm 3%3 M
(wm 3%X6 M) 1 1Ba TOOOPHBIX, UMEIOIMUX (GOpMY Tparneruu B 1iaHe. [ImuTer s
000JI0YKH 11e7IeCO00pa3HO BBIMOIHATH U3 OeTOHA He HIKe Kiacca B25 mo npodHocTH Ha
c)KaTue Ha JIETKUX 3alOoIHUTENAX. ApMUpPOBAHHUE ILTUT MpeaycMaTpuBaeTcs 6e3
MIPEIBAPUTEIILHOTO HAMPSHKEHHs. ¥Y3€el ONUpaHus IIUT Ha JBOMHbBIC BAaHTHI IPUBEICH Ha
puc. 13.20. B mBax Mexay MIMTaMy yCTAHABJIUBAIOT JOMOJHUTEIbHYIO
KOHCTPYKTHBHYIO, @ B POJIOJIbHBIX IIBaX 000JIOUKH - pacueTHyIo apmatypy. s
o0ecrnedeHns TPEIMHOCTOMKOCTH 000I0UKH B CTaIUU SKCIUTyaTalluy UK JUIS
YMEHBIICHUS ITUPUHBI PACKPBITUS TPEIIUH 10 3aMOHOJIMYNBAHUS I1IBOB
[pelycCMaTpUBaETCs MpeIBAPUTEIHLHOE HANIPSKEHNE BAaHTOBOM CETH MPH MOMOIIN
MPUTPY3KHU WK APYTUM criocoboM. Bo3MokHO npumeHeHne 060104ex u 0e3
MIPEIBAPUTENLHOTO HAMPSKEHHsI IPU HaJIJIeKalieM 000CHOBAaHUH PAacueTOM U 3alllUTe
BaHT OT Koppo3uu. [1IBeI Mex 1y TIMTaMu peKOMEHIYETCs 3all0JIHATh OETOHOM TOTO K€
KJlacca Ha C)KaTue, 4To ¥ 0eToH rinT. [l obecnedeHrs yCTOHRYMBOCTH OITOPHOTO
KOHTYpa 000JI0YeK C OJUTOHAIBHON CHCTEMOI BaHT €ro MOMEePEeYHOe CEUCHUE T0KHO
OBITh Pa3BUTO B TOPU3OHTAIHHON TIIOCKOCTH.
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aj}

a - y3€J1 OIIMpaHUsl KeIe300€TOHHBIX IUIMT HAa KOHTYPHBIE BaHTHI; O - IOTIEPEYHOE
CedeHHe POoA0IBHOTr0 pedpa obonouku (6ankn); / - )kene300eTOHHbIE peOPHUCThIC
[UTATBI; 2 - KOHTYPHBIC BaHTHI; 3 - KPIOK JKECTKOM KOHCTPYKIIUH; 4 - OTBEPCTHE IS

CTPOTIOBKH TUTUT; J - JONOJHHUTENIbHAS apMaTypa B OMEPEYHBIX MIBaX 000I0UKH; 6 -
pabouast apmaTypa MpoI0JIbHEIX pedep (0aToK)

Pucynox 13.20 - KOHCprKTI/IBHOC pe€IICHHE OCHOBHBIX Y3JI0B BHCSIUEli 000JI0YKH
MNOJIUTOHAJBbHO-BAHTOBOI'O THIIA

13.62 KoHcTpyKlHsI OMOPHOrO y3Jia paccMaTpUBaeMOM BHUCSYEH CHUCTEMBI JOJDKHA
o0ecrieunBaTh BO3MOXXHOCTh MOHTa)Ka BaHTOBOW CETH JO 3aMOHOJUYHBAHHS CTHIKOB
OMOPHOTO KOHTYpa. B yriax KoHTypa peKOMEHAYyeTCs MpeayCcMaTpuBaTh 3a30pbl IS
MPOXO0Ja CUCTEMBI YTJIIOBBIX BAHT, 32aHKEPEHHBIX B CIIELIMAILHOM aHKEPHOM YCTPOMCTBE.
B 3a30pax 0OJKHBI OBITH MTPETyCMOTPEHBI MOHTAXKHBIE CTAIBHBIE PACTIOPKH, CIIOCOOHBIE
BOCIIPUHUMATH YCWJIHSI CXATHsl B yrjaX OIOPHOTO KOHTYpa OT COOCTBEHHOTO Beca
BaHTOBOM ceTu. llocie MOHTaka BaHTOBOW CETH 3a30pbl B yIJIaX OMOPHOrO KOHTYpa
3aMOHOJIMYMBAIOTCS OETOHOM TOTO e KJIacca, 4TO U OETOH pUreseil ONOpHOTO KOHTYpa.

14 I1aHeu-00010YKH «HA MPOJIET 3AAHUD U CBOAYATHIE KOHCTPYKIIUM U3 HUX

14.1 IHanean-oooao0uxku KiKC

OcHOBHBIE MOJI0KEeHUSA

14.1.1 ITanenb-o6omouka KXKC (kpymHOpasmepHasi, kele300€TOHHasi, CBOAYATAs)
npejacTaBisieT  co0OM  KOpPOTKMH  LMIMHAPUYECKHM  MOJOTMH  MpeABapUTEIbHO
HaNpPSUKEHHBIM CBOJ-000J104YKY € IByMsl peOpamu-auadparMaMu CErMEHTHOTO OYepTaHus
(puc. 14.1, 14.2), B HWXKHEH YTOJIIEHHOM YacTH KOTOPBIX pAacIoIaraeTcs
MIpeIBApUTENIbHO HaIpsDKeHHas apMmarypa. HoMuHanbHBIE pa3sMmephl NaHened B IUIaHe
PEKOMEHIyeTCsl IPUHUMATh paBHbIMU 3% 12; 3x18 1 3x24 M.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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1 - BepTUKaIbHOE PeOpo KEeCTKOCTH; 2 - pa30UBOYHAs OCh; 3 - HanpAraemas pabodast
apMatypa

Pucynox 14.2 - Ilonepeynoe ceyenue nanean-oooaouxu K/KC

BbicOoTy monepedyHOro cedeHus NMaHeNW B CEpEeAMHE IpoJeTa NMPUHUMAIOT PABHOMU
1/20-1/15 10 B 3aBUCHMMOCTH OT BEJIMYMHBI Harpy3ku U pasmepa npojera. OuepraHue
BEPXHEH MOBEPXHOCTU 00OJIOYKU PEKOMEHYEeTCsl IPUHUMATh 110 KBaIpaTHOM mapabdosie.

14.1.2 ITanenn-o6onouku KXKC npennazHauaroTcst Ui MOKPBITHH MPOMBIIIJICHHBIX,
OOIIECTBEHHBIX, CETbCKOXO035ICTBEHHBIX U IPYTUX 3AaHul ¢ npojeramu 12, 18 u 24 m, a
pU HEOOXOJUMOCTH U JUIsl TIOKPBITHH 37aHui Ipyrux nponeros. [Ipumenenue naxenei
KIKC npenycmarpuBaeTcs B MOKPBITUAX OAHOIPOJIETHBIX U MHOTOINPOJIETHBIX 3AAHUN C
¢donapsimu u 6e3 (oHapeil BepXHEro cBera, OECKpAaHOBBIX, a TaKKe 00OPYIOBAaHHBIX

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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MOCTOBBIMH KpaHaMH TPY30MOABEMHOCThIO 70 30 T WM TOABECHBIM TPAaHCIIOPTOM
IPY30I0JbEMHOCTBIO /10 5 T.

IlokpeiTust paccmarpuBaeMoro Tuna mpoektupyrorcs u3 maHeneit KXKC n
MOAJEPKUBAIOLIMX MPOAOIBHBIX KOHCTPYKIMH. B mpocreiimiem ciydyae naHenu
OIMPAIOTCS HAa MPOJIOJIbHBIE HECYILME CTEHBI; TAKOE pellleHre Hauboliee 1e1ecoo0pazHo
JUI HEBBICOKUX 3/IaHUM CEIbCKOXO03HCTBEHHOIO CTPOUTENIBCTBA, HEBBICOKUX CKJIAICKUX
U psfa Jpyrux 3JaHUH.

B DIpOMBINIZIEHHOM CTPOMTENBCTBE IPH LIare KOJOHH 6 M MaHEIu ONUPAIOT Ha
MIPO/IOJIbHBIE KeNIe300€TOHHBIE OalIKU MPSIMOYTOJIBLHOrO cedeHus: BeicoToil 500-600 Mm.
ITpu mare koysoHH 12 M NPUMEHSIOT MPEIBAPUTENIFHO HAIPSKEHHBIE )KEIe300€TOHHbIE
IByTaBpoBble Oanku ¢ cedeHueM BeicoToil 1000-1200 MM wmnm depmbl packocHO-
IINPEHTeJIBHOTO TUMA C MPEABAPUTEIBHO HANPsLKEHHON apmaTypoil (puc. 14.3).

Pucynox 14.3 - IIpononibHasi NpeABapuTeIbLHO HANIPSIZKeHHAs 0aika U pepma 1iis
NOKPBITHH U3 naHesei-0001049ex K/KC npu mare koy1oHH 12 m

Pexomengauuu mo pacuery

14.1.3 Pacyer monoroi muimuHapudeckoi nanenu-odomoukun KXKC mpousBomsT 1mo
METOJMKE PACUYETHBIX MPEACIbHBIX COCTOSHHH C y4eTOM HM3MEHEHHUH TeOMETPHYECKOM
CXeMbl KOHCTPYKIMH B TMpoIlecce HarpyxeHus. MeToauka pacyeTa OCHOBaHa Ha
MTOATBEPKICHHON IKCIIEPUMEHTOM CTAaTHYECKOW THUITOTE3€, YTO BIOJIb IMpOJIeTa MaHEeT!
JEHCTBYIOT TOJBKO MPOAOIbHBIE CUJIBI, a TIONEpeK (T.€. BAOIb 00pa3yrolield 000JI0YKH) -
TOJBKO TIOTIEPEYHBIC CHJIBI M M3THOAroIIFe MOMEHTHL. TakuMm o00pa3om, 000J0YKa
paccMaTpuBaeTcs KakK  I[WJIMHIPUYECKUHA  CBOJ, paboTaromuié  COBMECTHO C
nehopMHUPYIOIUMHUCS THapparMamH.

W3naraemblii HIKE METOJ pacuera paspaboran ans maHenei-obomouek KXKC, y
KOTOpBIX OTHOIIEHUE /()/b() > 4, onuparomuxcs Ha MPOJIOJIbHbIE HECYIIHe KOHCTPYKINU
coriacHo 1. 14.1.2 wacrosmero CII.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Pacuer nanenu-06010uku K/KC no Hecymeii cnocoOHOCTH U YCTOHYHUBOCTH

14.1.4 Heo6xoaumo, 9TOOBI HEeCyIas ClIoCOOHOCTh 000JI0YKY ObLIa JOCTATOYHOM IS
BOCHPUATUS YCHIMM cCXaTusi W M3rUOAIOIMX MOMEHTOB, BO3HMKAIOUIMX IMpU
BO3/ICHCTBUM HA CHCTEMY «CBOJ - OuadparMbl» pacyeTHBIX HArpy30K B HanMEHee
ONarompuATHBIX COYeTaHHWsX. Torma oOmas Hecymas CIOCOOHOCTh IMaHETH-000IOYKH
KXKC wmoxer OBITh BBIpaXEHa BEIMYMHOW TPEACITHHOTO W3rHOAIONIEr0 MOMEHTa,
BOCIPUHHUMAEMOr'0 CUCTEMOI! B 1IEJIOM.

B cooTrBercTBUM € 3TUM HEOOXOAMMBIE IUIOLIAAU ceyeHUs Aspaboueil apmarypbl
nuadparM ¥ TOJIUHBI 000J109KH O (puc. 14.4) onpeaensoT U3 yCIOBUH:

R, (14.1)

M
By 2 e,
zby Ryvovs | (14.2)

rae M - u3rubaromuii MOMEHT B PaCCMaTPUBAEMOM CEUCHUU MTaHEIH;

Z - pacCTOSHHE 10 BEPTUKAJIM OT OCH OOOJIOYKHM 110 ocu pabouell apmarypsl
nadparmsl;

Rs - pacueTHOE conpoTHBIIeHHE paboueil apmaTypsl Auadparm;
bf- mupuHa naHeIu NOBEPXY;

Y0 - KO3(PIUIMEHT YCIOBHIA pabOThI TOHKON 000JIOUKH, MPUHUMAEMBI PAaBHBIM IS
nanened mupunoit 3 m - 0,75; 2 m - 0,9; 1,5 m-1;

Yb1 - k03 durment ycnoBuil paboTel 6eToHa, MpUHUMaeMbli coriacho 1. 5.1.10 CII
52-101.

PekomennyeMass reomerpuueckas CXeMa KOHCTPYKLMM IIpuBeleHa Ha puc. 14.4.
Bepxusisi moBepXHOCTh OOOJIOYKM MEXIY ToukamMu 1 u 2 ouepueHa MO KBaJpaTHOMH
napabone. OdepTaHue HW)KHEH MOBEPXHOCTH OOOJIOUKM Mexay Toukamu 4 u 5
[apaJuIeIbHO 3TOM KPUBOMU.

Heo6xonumyo TonuuHy OOOJOYKM B CpeIHEH YacTH MpojeTa OMNpEeAessioT IO
dopmyne (14.2); tomumHy 000JIOYKHM 03-4 HA YYacTKE, HPUMBIKAIONIEM K OIOpE,
ONPEIENAIOT ¢ yYETOM YCWIHM, JEHCTBYIOIIUX B OIIOPHOM 30HE.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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a - IPOJIOJIBHBIN pa3pes; 6 - TIaH OMOPHOI YacTh; /-5 - HOMepa XapaKTePHbBIX TOYCK
MPOJIOJILHOTO CEYEHUS 110 OCH MaHeI; 6 - OCh HalpsAraeMoi apMatypsl quadparmsr; 7 -
0oChb 000JIOYKH

Pucynok 14.4 - 'eomeTpu4eckas cxema nanean-000a0uxku KiKC

Ha puc. 14.4 o603HauyeHsbI:

X - paccTosiHME OT pabouell TOBEPXHOCTH aHKepa paboueil apMaTypsl auadparmsl 10
paccMaTpuBaEMOro CEYeHUS;

0. - YTOJI HaKJIOHA HWXKHEW MOBEPXHOCTH 000JI0UKH y Topla nmaneny; tgee < 0,5;

ar - PAacCTOSHUE M0 TOPU3OHTAIM OT OCH paboueil apMaTypbl auadparmbl 10
IIPOJOJIBLHON I'PaHU NIAHENIN Ha OIOpPE;

z() - cTpesia moabeMa 000JI0YKHU (T.€. pacCTOSHUE OT OCH OOOJIOYKH 0 OCU paboueid
apMaTypbl 1uadparMbl B CEpeIUHE MIPOJIETA).
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14.1.5 ITomumo pacuera no ¢popmyse (14.2) Tonmuny 000JI0UKH ClIeAyeT MPOBEPUTH Ha
YCIIOBHBIE KpUTUYECKHE HANPSIKEHUS CHKATH 110 (popmyie

"
8, 20,80, |aYo
Epd s

(14.3)

rae /p- pacueTHbIM MposieT 00O0JI0OUKH, PaBHBIN PACCTOSHUIO B CBETY MEXAY ByTaMu
(cm. puc. 14.2);

M0" - usrubarommii MOMEHT OT pPACUETHBIX HArpy30K B CEpPEIMHE MPOJIETA MAaHEIHN
npu KO3 QULIMEHTE HANEKHOCTH TI0 HAarpy3ke yf = 1;

0 - pacCTOsHHE OT LIEHTpa TsHKECTH IPUBEIACHHOIO CEUYEHUsA IAaHEIU B CEpeIUHE
poJieTa 10 OCU 000JI0UKH;

Ired() - MOMEHT WHEPITUHU TIPUBEIEHHOTO IMOTIEPEYHOT0 CEYCHUS MaHeH B CEPEIUHE €€
mpoJieTa.

14.1.6 Ilmomane cedeHUs CTEpKHEH TOPLUEBOM apMaTypbl IPU OINHWPAaHUM Ha
MPOJIOJIFHBIC HECYIIME KOHCTPYKIWU COTJAcHO I. 14.1.2 moaOuparoT mo O0JbIIeMy U3
ycrIIui Ne, TOTyUYEHHBIX O (OpMYIIaMm:

N, = (EEeT e ;j}ﬁb’;
2 (14.4)
R ADb,
N, =323
8y, (14.5)

TZIe g - pacueTHas Harpy3Kka OoT Beca MaHel!, KH/Mz;

[ - pacueTHBIN MPOJIET MAHEIH;

bs- paccTosiHEE MEXTy OCSIMH paboueill apMaTyphl 1uadparm;
bsup - MIMpUHA NTaHENIN Ha OIOPE;

2 - CONPOTHUBIICHUE OTPHIBY, KH/MZ, MIPU CheMe MaHeNH ¢ (POPMBI.

Jlnst Top1ieBOM apMaTypbl peKOMEHIyeTCsl IPUMEHATH CTallb Kiiacca He Huxke A400.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Pacuer qruagparm Ha oNepeYHyI0 CHILY

14.1.7 Pacuer nuadparm nmanenu-o6oi049ku K)XKC Ha momnepeyHyro cuiry mpou3BOIST €
YUYETOM pas3rpyKarouero IIGI>'ICTBI/I$I BCPTUKAJIBHBIX COCTABJIAOIIUX CHII CXKaTUA B
obomnouke. YacTp momnepeyHor cuibl (4, BOCIPUHIMAEMYIO quadparMamMu, ONpeIeisiioT
o popmyne

M
'ad' o {&l = "”z*"tgq’i
(14.6)
IPH OTOM JIOJKHO OBITH IIPOBEPEHO YCIOBHE
Qy
L co5sg,.
Wik, (14.7)

B dpopmynax (14.6 u 14.7)
Q0 - moHast BeJIMYMHA MTOTIEPEYHON CHIIBI B PACCMATPHBAEMOM CEYCHUH TTaHEIH;
¢ - YTOJI HAKJIOHa OCH 000JIOUKH;

b'd - mupuHa nuadgparMbl B CaMOM y3KOM MECTE€ PacCMaTpUBAEMOI0 CEUEHHUs (CM.
puc. 14.2);

h( - paboyasi BEICOTa CEYECHUSI.

[Ipu cobmogenun ycmoBus (14.7) wa yuactkax aumadparm jguHOM 0,17,
NPUMBIKAIOIIMX K OMopaM, BO BCEX CIIydasX HEOOXOJMMO YyCTaHAaBIMBAThH
KOHCTPYKTHUBHYIO TIONIEPEUYHYIO apMaTypy AHaMETPOM HE MEHEe 5 MM U3 IMPOBOJIOKH
kmacca B500 ¢ marom 100 MM, a mnpu HaauMuMd Ha ydacTKax Juadparm
COCPEIOTOYEHHBIX HArpy30K OT IMOJBECHOTO TpaHCIopTa - He MeHee DW6A400 ¢ marom
100 mM. Kpome Toro, mpu BbIOOpE LI1ara MOMEPEUHbIX CTEPXKHEHN TOJIKHBI OBbITh YUTEHBI
ykazanus paszaena «llomepeunoe apmupoBanme» m. 83 CII 52-101. Taxxke cienyer
YCTaHOBHTD CTEPKHU-TIOJIBECKH B BEPTUKAIBHBIX peOpax *KEeCTKOCTH auadparm (CM. prc.
14.5), pacnonaraemelie ¢ marom 1,5-1,6 M. Ilpu Hamuuuu MOABECHOrO TPAHCIOPTA 3TU
ITOABECKH JIEIAI0TCS IBOMHBIMHU.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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2 1 T_T-T s ]

1 - HampsiraeMasi apMaTypa auadparmer; 2 - aHKep; 3 - apMaTypHas ceTka 000JI0UKH; 4 -
nomnepeynasi apMarypa nuadparmel (Ha yaactke T ycTaHaBIUBaeTCs TOIBKO MIPH
HaJMIUH TIOJIBECHOTO TPAHCIIOPTA); J - MOJABECKa HApyKHas; 6 - TOJABECKA BHYTPEHHSS; /
- ceTKa B ByTe; § - TopueBas apmarypa (ceuenue [V'-1V' mpu Hanmnaum moaBecHBIX
KpPaHOB U JUIsl CCTMEHTHBIX CBOJIOB)

Pucynox 14.5 - ApmupoBanue nanean-o06oa0uxku K’&KC pasmepom 3x18 m

Bo Bcex caywasx, rae yciuoBue (14.7) He coOmromaercs, PEeKOMEHIyETCs
YCTaHABIIMBATh TMOMEPEYHYIO apMarypy, MpH 3TOM HeoOXoawmas IUIOMAlb CEUYCHHS
MOTIepevyHOM apMaTyphl B fuadparmax NpuHUMaeTcs rno Gpopmyie

AL

f.:l: = '——"'_zﬂmz{l 1t-gq:|l- ]:r

(14.8)

r7e fx - TUIOIIAb CEYCHHS OJHOTO TOMEPEYHOTO (BEPTHUKAIBHOIO) CTEPXKHS KapKaca
nuadparmer,

|Qd| - abGconroTHas BENMYMHA YaCTH TOTIEPEYHOM CHIIBI, BOCTIPMHHUMAEMOW 00EHMMH
nuadparMamMu naHenu, onpeaensercs rmo popmyse (14.6);

Z - TUIEYO BHYTPEHHEH mapbl Cui (PacCTOSHHE MO BEPTHKATH OT OCH HANpsATraeMou
apMaTyphl 10 OCH 000JIOUKH B pacCCMaTPUBAEMOM CEUCHHH );

u - 11ar MOMEPEeYHBIX CTePKHEH Kapkaca Auadparmsl.
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IIpu sToM B 3HameHartesne (Gopmyisl (14.8) 3HaK uIIOC AJIs JIEBOM MOJIOBUHBI MAHETH
NPUHUMAETCs B TeX ClydasX, KOorjga BelnduHa (J4IONIOKUTENbHA, U MHUHYC - KOrJa
BeIMYMHA O OTpULaTEIbHA.

Pacuer ankepoB

14.1.8 Ilmomanr paboueit MOBEPXHOCTH aHKepa padoueld apMaTypbl Kaxiaou
nradparMbel peKOMEHTYEeTCsl IPOBEPSATH UCXOSI U3 YCIOBHS

M,

Pl I oy
A= 2 Ry, (14.9)

rne M1 - n3rubaronmii MOMEHT Ha BCIO IMIMPHHY MaHEIH B CEYCHUH, PACIIONOKEHHOM
Ha paccTostHuU 1,5 M 0T pabodeil MOBEpXHOCTH aHKepa;

z] - paccTOsSHHE MO BEpPTHKAJIM OT OCH pabodeil apmarypbl auadparmsl 70 OCH
00O0JIOYKH B 3TOM K€ CEUECHUH.

IIpu Harpy3kax OT MOJBECHBIX KPAHOB M3TMOAIOUIMI MOMEHT M| M BEIWYMHY Zz]
PEKOMEHAYETCS BBIUUCIISATh B CEYEHUU MO IPy30M, OJMKANIINM K OTope.

Pacuyer nanenn-o600uxn KKC no nepopmanusam

14.1.9 Tlporu® w(Qsh B cepeawHe MpoJeTa MPEIBAPUTEILHO HAMPSHKEHHOW MaHEIH-
o6onoukn KXKC npu kpaTKOBpEMEHHOM JIEHCTBHHM PAaBHOMEPHO paclpe/ieieHHOW Ha 1 M
JUIMHBI TIAHEIH HArPy3KHU ¢ PEKOMEH/YETCS OIPEAENIATh 0 (popMylie

.
Wosh 4yl
(14.10)

rae ¢'- paBHOMEpHO paclpejiejieHHAs pacueTHas Harpyska npu koddguumente
HaJIEKHOCTH 110 Harpyske yf = 1; Ep1 = 0,85 Eb mo popmye (5.2);

Ired) - MOMEHT WHEpPLMH IPHUBEICHHOTrO monepeuHoro cedeHus mnaHenn KOKC B
CEpEIMHE MPOJICTA.

BCJ'II/I‘H/IHy nporH6a w(] TIaHeJan B CEpeauHe IIpoJieta C YUE€TOM MIJIUTCIIBHOTO
HeﬁCTBHH Harpys3kKu U IpeABAPUTCIBHOI'O HAIIPSKCHUA OIIPCACIIAOT 110 (bopMyne
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[ o) g 1
) 48 Ep Lo
(Avg) - Ao ) '

6E hy, '

(14.11)
IZIe gsh- KPAaTKOBPEMEHHO JEHCTBYIOIIAs YaCTh Harpy3KH;

¢©b,cr - K03 duIHeHT nonsydyectu 6eToHa (cM. Tadu. 5.2 u 1. 5.6 Hactosimero CII);

q[- JJIATECJIIbHO ﬂeﬁCTBymHlaﬂ YaCTb HAIrpy3KH,

ge - DKBUBAJIEHTHAs 10 MOMEHTY B CEepe/MHE MpoJieTa paBHOMEPHO paclpeieieHHas
Harpyska oT CHJI IPeJBapUTEIbHOIO HAaNpsHKEHUs, onpeaesseMas o popmyJe

= Eai}fﬂr
Ge = T

¥

(14.12)

Acsp(z) = Acsps + Acsp6 - CyMMa NOTEph NpeABApPUTEIILHOIO HAIIPSDKCHUS pa60qeﬁ
apMaTypbl OT yCaJIKi U nonsydectu O6etona coramacHo CIT 52-102;

Ac'sp(2) - TO XKe, IJI HAIIPATa€MOM apMaTyphl, €Ci Obl OHA HMENACh HAa YPOBHE
KpaiHero c;kaToro BOJIOKHA OETOHA;

Es- Mmonyns ynpyroctu pabodeii apMaTypsl auadparm;
hQc - paboyast BbICOTA MTOTIEPEYHOr0 CEUEHHsI TAaHENI B CepeInHe MPOJIeTa;

P(1) - paBHOIEHCTBYIOIIAs YCUIIMI B HAaNmpsAraeMod apMarype 10 o0xaTus OeToHa,
ompezensgemMas Ipu Ko3QpGUIHEHTe TOYHOCTH HATSHKEHHUS Ysp = 1;

e()p - paCcCTOAHUC OT OCH Hanp;lraeMoﬁ apMaTypsl 10 LOCHTpA TAKCCTH NMPUBCIACHHOI'O
CCUCHUS ITaHCIIN B CCPCAUHE MPOJICTA.

Pacuyer nanenn-o0600ukn KKC no o6pa3oBaHuI0 TpemuH

14.1.10 Pacuer mno oOpa3oBanuto TpemuH B auadparmax mnaneneir KXKC
PEKOMEHIyeTCsl TPOM3BOJIUTH COTIACHO TpeOoBaHusM pazaena 6.3 CHwull 52-01 c
Y4ETOM CIIEAYIOIUX 0COOEHHOCTEH:

a) BO BCEX Ciydyasx IPH OMNMpPEACIICHUH TOTEPh MPEIBAPUTEIHLHOTO HANPSDKCHHS B
apMaType peKOMEHyeTCs YYMTBIBATH PasTpyKarouiee IeHCTBUE BECA AHEIH NIPU Ysp =
1;
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0) BeJIMUMHY MOMEHTA CONpPOTUBIEHHA Wp/, NPUBEICHHOIO CEUCHUs MaHEIH MIis
PacTSHYTOH I'paHH C yY4ETOM HEYNpyrux JAedopMaiuii OeToHa JOMYCKAeTCsl ONpPEAesTh
o opmyine

W, =1,3%, (14.3)

rae W - MOMEHT CONPOTHBIICHHS AJIsl PACTSHYTOW I'paHU CEUeHHMsl, ONpeAessieMblil B
COOTBETCTBUHM C MPAaBUJIAMU CONPOTUBIICHUS YIIPYTHX MaTepHajoB Mo GpopmyJe

(14.14)

Pac4er mosst 000,104KH HA U3rHd BAOJIb 00pa3yromei

14.1.11 KopoTkyro  IMIMHAPUYECKYIO  OOOJIOUKY  MeXxay AuapparmMamu
PEKOMEHIyeTCsl paccuMThIBaTh Ha M3rMO B HampaBiieHUH ee oOpasyromel. [Ipu stom
HEO0OXOUMO YUYHUTHIBATh U3MEHEHUSI F€OMETPUUECKON CXEeMbl KOHCTPYKIUHU BCIIEJICTBUE
pocta mporuOOB, MOSIBICHHWS U pa3BUTHUA TPEUIMH B JuapparMax U yMEHBIICHUS
KpUBU3HBI 00OJOYKM B IIPOLIECCE €€ HarpyKeHHsT Ha BCeX CTaAMusIX - OT Hayaia
Harpy>keHus J0 MOSIBICHUS IPU3HAKOB MPEEIIBHOTO COCTOSIHHUSL.

Pacyer mpom3BomAT myTeM  ONpeNeNieHHsl — «HM3THOAIOMe  Harpy3km»  gp,
nepeaaroneiics Ha quadparMel 3a c4eT U3ruda 000JI0YKH, M CPAaBHEHHS STOW HATPY3KH C
HECyIIel CroCOOHOCThIO O0OJOYKH Ha HM3rHO, OMpenensieMOd METOJOM MpeebHOTO
paBHOBecus. Hecymiyro crmocoOHOCTH O0OJOYKH Ha W3O PEKOMEHIYETCSl MPOBEPATH
IIpH CIEAYIOIUX CXEMaX HarpyKEHUS:

IIpU Harpy3Ke, paBHOMEPHO paclpeieIeHHON M0 BCei MOBEPXHOCTH 000JI0UKHY;

IPU CHErOBOM Harpys3Ke, pacHOJOXKEHHOM Ha IOJOBHHE IIPOJE€Ta C Y4YETOM
Koa(uIMeHTa CHErOOTIIOKEHU L = 1, Ha ydacTKaX HM)KHUX MOKPBITUN MpH Iepemnajie
BBICOT - C y4eToM Koapduimenra p, onpenensemoro cornacHo [Ipunoxenuto 3 CHull
2.01.07;

IpU HarpyXeHuu avadparM COCpPEIOTOYCHHBIMU HAarpy3kaMd OT CHMMETPUYHO
PACIIOJIOKEHHBIX ITOABECHBIX KPAHOB;

IIPU Harpy>KeHUH COCPEAOTOUEHHBIMU HAarpy3KaMH OT CTOEK Kapkaca oHaps U T.II.

[lepeuncnenHple Harpy3KH cieayeT YUYUThIBaTh B HAUMEHEE OJ1aronpusiTHBIX
couetanusix. Koagdumuents! coueranuit npuaumMarot no CHull 2.01.07. TTockonbKy
IIpU pacyeTe 000JI0UYKH peIIacTcs HeJIMHEHas 3a7a4a, TO He IOIyCKaeTCs IPOU3BOIUTh
pacuer Ha BO3/IeHCTBUE OTJENbHBIX BUJIOB HATPYKEHUS C MTOCIEIYIOIIUM
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CYMMHpPOBaHHEM. B Kax7joM cimydae He0OX0IMMO MPOU3BOUTE PACUET HA BOZMOYKHBIE
KOMOHMHAIIMY HATPy30K.

IIpu 3TOM crienyer UMeTh B BUIY ClIAyIOIIee: pU Harpys3Ke, MPUIOKEHHOH K MO0
0007104KHM, M3rubaromas Harpys3ka IOJIOKUTeNbHa (HalpaBlieHa BHU3), IPU Harpyske,
NPUIIOKEHHOM K Tuadparmam, - oTpuliatenbHa (HanpasieHa BBepx). CHeroBast Harpys3ka,
NPUIOKEHHAsT Ha OJHOH TIOJOBMHE TMPOJIeTa, CO3JaeT Ha HEHl IMOJ0XKUTEIbHYIO
M3ru0aroNlyl0 Harpys3ky, Ha JApyrod - orpuuaresnbHyto. CHIIBI TNpeIBapUTEIbHOTO
HanpsDKeHus: paboyeil apmarypsl JuadparM CO34al0T MOJO0XKHUTENbHYI0 H3THOaroIlyro
Harpy3ky Ha 000JIOUKY.

14.1.12 Tlpu paBHOMEepHOM HarpyxeHuu (puc. 14.6) pemieHue HEIUHEHHOW 3ama4uu
JUTSt onfeneﬂeﬁm MaKCHMAaJIbHOM BEJIMUUHBI ¢p, max - PACUETHON U3rubdaroiieil Harpys3Kku
Ha 1 M“ - UMeeT BUI

\
T max = O — ]‘EE?L-;J{?‘"QH}L

(14.15)

2
TZIe gM- pacdeTHas paBHOMEPHO pacmlpelefieHHas Harpy3ka Ha 1 M°, TpuiioKeHHas
HETOCPEICTBEHHO K 000JI0UKE C yueToM ee Beca (6e3 yuera Beca quadparm);

w0,max - PacueTHbI Mporud MaHeNIu B CEpeJUHE IPOJIeTa, OINpPEeAeNsAeMbId IO
dbopmyie (14.16);

¢ - OKBHUBAJICHTHAA I10 MOMCHTY B CCPCIAMHC IIPOJICTAa pacCuUCTHasA PaBHOMCPHO
pacipeaCiiCHHAA HArpy3ka Ha 1M ¢ Y4€TOM BECa IMaHCIIN;

2 o
gN- BepTHKalbHAas Harpy3ka Ha | M°, DKBHUBAJICGHTHas 110 HOPMAaJbHOW CHIIC,
BO3HUKAIOIIECH B 000JIOYKE OT MPEABAPUTEIHHOTO HAINPSDKEHHS TAHEH, OnpeesseMast
o ¢popmye (14.20);

X - KO3((UIMCHT, YUYUTHIBAIONINIA HEPABHOMEPHOCTh PACHpPEICICHHS CHII COKATHS B
obonouke, onpenenseMblii o Gpopmyie (14.21).
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1 - ock 000J109KH; 2 - OCh paboyeit apMaTypsl quadparmsl

Pucynox 14.6 - PacueTHas cxema nanean-o00oa0ukn KKC

Bemuuunel, Bxosmue B ypaBaenue (14.15), onpenenstor mo hopmynam:

g,
Wy max = Wy = (4 =W, ) %
o
(14.16)
2
Wy = u‘”;f [a,[b%}—%; +G,WIE,};
%% (14.17)
W, = —-—-u—-—-—Feu'F II .
P 6Enl e
(14.18)
A, =b8y; a=E, /E;
g4, =BRAZ, /bl
(14.19)
rie oy - Tpeden TEKydyecTH apMaTypel jaumadparM, NPUHEMAaeMblii 110

cootBercTByronuM 'OCTawm;
Wy - IPOru0 MaHeNn, COOTBETCTBYIOLINI Havaly TEKy4eCTH apMaTyphsl Juadparm;
Wp- BBITHO TaHENU OT CUJI ITPE/IBAPUTEIBHOTO HAIPSIKEHHS;
Es- Mmonyns ynpyroctu pabodeii apMaTypsl iuadparm;
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Osp2 - BEIMYKMHA NIPEIBAPUTEIHLHOTO HANPSIKEHHUS B apMaType € y4ETOM BCEX MOTEPb,
onpenensiemas o CII 52-102;

gy = 8P [ "rrea‘ﬂ e ]
N~ 2 - 'EIF »
byl | YoAredo (14.20)

X =by8 W2 / L e,
(14.21)

rae 00 u Ared() - TOMIMHA OOOJIOYKH W TLIOMIAIL MPUBEJACHHOTO CEYCHUS TAHEIH B
CepeIMHE €€ MPOJIeTa;

P - paBHOIEWUCTBYIOIIAS YCUJIMKA B HANpsraeéMoM apMmaType C YYETOM BCEX IMOTEph
MIPeIBAPUTENILHOTO HAMIPSKEHHUS.

Ecau B cootrBercTBHM ¢ popmynoni (14.21) ¢ > 1, To cnexyer mpuHUMATh )} = 1.

[Ipu onpenenenun m3rubdaromed Harpy3Ku ghp,max BETHUUHBI Osp2 U P, BXojsIue B
popmyier (14.17), (14.18) n (14.20), Beruncnsaror npu ysp = 1,1.

14.1.13 MuHuMalbHYIO BEIMUMHY U3THOAroNe Harpy3Ku gp,min MNP PaBHOMEPHOM
Harpy>KeHUU MaHeu ONpeAesioT o Gopmyie

, min |

Db, min = Tar '[ ‘:“g“"'“}{? N )%
(14.22)

rae w0,min - pac4eTHbII Iporub naHeau B cEpeiMHe MPojeTa IpU Harpy3Ke, paBHOU
g, onpenensemMblii o popmyiie

Wo,min = Wy _{"'J' Wy }Jl _:;r’

31€Ch Wy, Wp, N, ), OTIpeelstoT no popmynam (14.17), (14.18), (14.20), (14.21); o5p2,
P onpenenstor npu ysp = 0,9.

g, = 80 Az/b,1.

(14.23)

(14.24)

14.1.14 IIpu HarpyxeHUH NaHETH-000JI0UKH TTOCTOSHHON PaBHOMEPHO pacHpeeeHHON
Harpy3koi g B COYETaHUU C HArpy3KOM OT CHEra p, pacloJIOKEHHOW Ha JIEBOM IOJIOBUHE
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nposieta (puc. 14.6), u3rubdaronye Harpy3kd COOTBETCTBEHHO IS JIEBOH gp,/ U MPaBOi
@b, r TIOJIOBUH TIPOJIETA ONPENEIISAIOT O (hopMyIam:

2{l +v)w, 1+2
fi’a,:'?u,i'{ —"L )ﬁ'm}[ 3?54‘4’#]:‘5

(2+1)%
(14.25)
W min | 34y
qb,r=qy,r_ ]-{1"‘1']'3:- 3 g"i"‘?ﬂ' JL(MIG}
(14.26)
rne gml, qMyr - PaBHOMEPHO paclpefie]eHHbIE Harpy3Kd, NPHIOKEHHBIE

HEIIOCPCACTBCHHO K 000JIOUKE COOTBETCTBEHHO Ha JIEBOU U npaBoﬁ IIOJIOBHHAX ITPOJICTA
C yU€TOM CcOOCTBEHHOI'0 Beca O6OJ'IO‘IKI/I;

Y - OTHOILIEHHE BPEMEHHOMN (CHETroBOIi) K MOCTOSHHON paBHOMEPHO pacIpeneieHHON
Harpyske, onpezenseMoe 1no Gopmyie

Y=p/g,
(14.27)

3aeck w0,max, w0, min - BBIUHCISIIOT 10 dopmynam (14.16) u (14.23), 3ameHss g Ha
qc, OnpeaenseMyto 1o popmyie

q, =g +0,5p.
(14.28)

14.1.15 Ilpu ompeneneHUM U3rHOAOMIUX HArpy30K ¢p,/ U ¢b,r COOTBETCTBEHHO
BBIYHUCIISIFOT BEJTMYUHBI

Womax H @y PR ¥, = ,1;
Wo,min ¥ Gy TIPH ¥, = 0,9,

[IpenensHas Hecymast CIOCOOHOCTH 00OJIOYKM HA U3THO OMPEeIseTCsl HA OCHOBE
IIPUHIUIIA IIPEAEITIBHOIO PABHOBECHS HCXOSl U3 XAPAKTEPHOM CXEMBbI pa3pyLICHUs
oboJtouek paccmatpuBaeMoro tuma (puc. 14.7).
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a) ]

a - BUJ Ha auadparmy; 6 - aH; / - obonouka; 2 - pabouast apmarypa auagdparm; 3 -
TPEIIUHBI B Tuadparme; 4 - TNIaCTUIECKUE MApPHUPBI B 000JI0UKe

Pucynok 14.7- Cxema pa3pyuienusi naneau-oo6oaouxku KXKC

B Hambonee pacnpocTpaHEeHHOM CiIydae MMPU apMUPOBAHUHU OJHOW CBAPHOW CETKOW C
pabouuMH CTEPXKHSIMH, PACIIONOKEHHBIMH BJIOJIb 00pasyromield 000JI04YKH (T.€. Momepex
MIAHEJIN), U TIPU CXEME U3JIOMa C TPeMsl IUIACTUUYECKUMHM IIapHHUpaMH (110 OCH MaHENIU U
M0 JMHHUSAM COMpPSDKEHUs 000JI0ukM ¢ ByTamu amadparm) gy, kH Ha 1 M 000JI0YKH,
oTpeeNstoT o hopmyre

s - SWORA (o RA
'] {g X RbTb‘ '

(14.29)
rze Rs- pacueTHOe conpoTUBIIeHUE pabouelt apmaTypbl obonouku, Mlla;
As - Iuomaap ceueHus pabouel apMaTypsl, M%, Ha 1 M 0607104KY;
[p- paccTOsiHUE B CBETY MEXIY ByTaMu Juadparm, M;
Ox- TOJIIIMHA 000J0YKH B paCCMaTPUBAEMOM CEYCHHH, M.
AOCONIOTHBIE BENUYMHBl PACUETHBIX M3THOAIOIMX HArpy30K, HalJeHHblE U3

ypaBHeHnuit (14.15), (14.22), (14.25) u (14.26), He NOKHBI TPEBHIIATH MPENETHHON
n3rubaroiel Harpy3KkH, ornpeaesneHHol no popmyse (14.29).

IIpoBepka npo4HOCTH conpsizkeHHs 000J104KH ¢ 1uadparmon

14.1.16 TlpoyHOoCTh cOMpsDKEHHS O0OJOYKH ¢ AuadparMamMu PEKOMEHIYyETCs
npoBepsITh pacueroMm Ha u3ru6 cevenuit II-1I u III-11I (cm. puc. 14.5) npu nerictBumn Ha
000JIOUKY pacyeTHbIX M3THOAIONIMX HArpy30K, TMpeArnoiaras, 4To pacueT caMoil
000JI0YKHM Ha WU3TMO MPOBEACH 3apaHee W BEIUUYHMHBI PACUETHBIX M3THOAIOMIMX HATrpy30K
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IIpY HaMEHee OJaronpUsATHBIX CXeMax Harpys>keHus u3BecTHbL. [Ipu s3ToM nmpuHumaercs,
4YTO U3rubaromye MOMEHThl B BepTHKaibHOM cedeHuu II-II (y Hawyama Byta) u
ropuzoHTanbHoM cedenun III-III (mo nuadparme) oauHakoBel. BennmuuHy pacueTHOro
u3rubaromero MoMeHTa M> u M3 JUist 3TUX CEYSHUH OINpeNesisaioT o popmyIie

.;?
MIE Ma =—q|:'!£ﬁ-+%(ﬂb t Ib) ¥
(14.30)

TZie ¢ - pacyeTHas U3rudaroas Harpy3ka i pacCMaTpHUBaeMOM CXeMbl Harpy >KEHHS;

ap v lp- cm. Ha puc. 14.2.

Bennuuna wsrubaromero MoMeHTa M2 moiy4yaeTrcs OTpULATENbHOM, Korna
npeobianaromiee JeicTBUE OKa3bIBAIOT HArpy3KH, PacloyioKEHHbIE Ha 1mosie 000JI0UKY, U
MOJIOKUTEIBHOM, KOor/ia mpeobiataloT Harpy3ku, IpUiIokKeHHble K nuadparmam. Ecmu
n3rubarommii MOMEHT M7 oTpuIaTeseH, TO pacTaHyTo apmarypoii B ceuenuu II-11 (puc.
14.5) ciyxart momepevHble CTeP)KHH OCHOBHOUM ceTkH 3 oOomoukwu, a B ceuenuu II-1II -
Hapy’KHas MMOJIBECKAa 5, pacIoyio’KeHHAs B BEPTHKAILHOM pedpe HKEeCTKOCTH Auadparmbl.
[Tnomanb cedeHUs: STHUX apMaTypHBIX 3JIEMEHTOB JOJDKHA O0ecleYMBaTh BOCHPUSATHE
MomeHTa M>. Ecnu mpu BcexX KOMOMHAIMSX Harpy>KeHUS H3rHOaromuii MOMeHT M?
OCTAaeTCsl OTPULATENbHBIM, TO YCTaHOBKA JOIIOJIHUTEIBHBIX CETOK / B ByTax H
BHYTPEHHUX TNOJBECOK 6 B auadparmax He TpeOyercs. VX ycTaHaBIUBalOT (IO pacyery)
TOJIBKO B T€X CiIy4asiX, Korjaa M2 monoxXuTeneH.

Pacuer HOKprTHﬁ Ha HAIPY3KHU OT NOABECHBLIX KPaHOB

14.1.17 IokpseiTus u3 nanenei-ooomouek K)XKC MoryT HECTH Harpy3ku OT TTOJIBECHBIX
anekTpudeckux KpaHoB o [OCT 7890. TunoBsie cXeMbl HArpyKEHUS MPUBEIEHBI Ha
puc. 14.8.
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Pucynok 14.8 - TunoBbie cxeMbl HATPY:KeHUs (a, O, 8) IOKPLITAs U3 MaHeJel-
000s109ek K/KC noaBecHbIMU KpaHaMu

[To cxemam a ¥ 6 MakcuMajbHas TPy30MOJIBEMHOCTH KPAaHOB COCTaBISET 5 T, IO
cxeme 6 - 3,2 1. banku KpaHOBBIX TyTEH BBIMOIHSAIOTCS Hepaspe3HbiMH. [Ipu pacuere
MPUHUMAIOT, YTO Ha KaXKIOW KoJiee MOTYT HaXOAWThCS IO JIBa MaKCUMAalbHO
commkeHHbIX kpaHa. KoadduumeHntsl codyeranusi KpaHOBBIX HArpy30K MEXIy coOoi u
K02 (D PHUITMEHTHI MX COYETaHUS CO CHErOBOM Harpy3koi npuauMarotcs mo CHull 2.01.07.
Y nmomepeyHOro TeMIIEpaTypHOro IIBa CJeAyeT NpeaycMaTpuBaTh LIApPHUPHOE
COeIMHEHHE KOHIIOB 0aIOK KPaHOBBIX MyTeH, HEe MPEMITCTBYIOLIEe B3aUMHOMY MTOBOPOTY
UX KOHIIEBBIX CEUYEHH, HO CIIOCOOHOE IMepelaBaTh BEPTHUKAIbHYIO MONEPEYHYIO CUITY,
BO3HHUKAIOIIYIO OT KPaHOBBIX HAarpy3ok. [Ipu pacyere cienyer yuyuThIBaTh MaKCUMAIbHO
BO3MOXKHOE MPHUOIMKEHHE KPAHOB K TOPLIEBOM CTEHE 3/1aHUSl C YYETOM PACHOJIOKEHUS
TOPLIEBBIX YIIOPOB Ha Oallkax KPaHOBBIX MyTEH.

OcHoBHOM 3a71auelt pacueTa SABISETCS ONpeAeNieHue Harpy30K, epeJatonuxcs OT
KpPaHOB Ha MaHeIb-000I04KY, HAaXOSIIYIOCS B CUCTEME MOKPBITUS. 3aa4a periaeTcs o
MPUHIIMITY pacyeTa Hepa3pe3Hon Oalku KpaHOBOTO MyTH KakK OaKy Ha OCEAroINX
OTI0pax, KOTOPBIMU CITy>KaT Auadparmbl naHenen-odonouek. [Ipu 3ToM cBsI3b MEXITY
OTIOPHBIMU JIaBJICHUSIMU OaJIKU U BEPTUKAIBLHBIMU MIEpEeMEIEHUSIMU nuadparm
MIPUHUMAETCS HEMMHEHHOM. PacyeT cocTouT U3 onpeaeneHuss MaKCUMalIbHBIX HAarpy3o0K,
nepenatomuxcs Ha auadparmsl naneneit KXKC, u Harpy30k oT KpaHOB, IpU KOTOPBIX
BO3HUKAIOT HAUOOJIBIIINE OTPULIATEIbHBIE MOMEHTHI B 0005104Ke. B cBsi3u ¢ Tem uTo
paccmarpuBaeMasi 3ajaua sBJISeTCS HETMHEIHOM, TO B Ka)KIOM CIIy4ae OHa pelIaercs
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Ipu yCJI0BUHU OJHOBPEMCHHOI'O BO3ACHUCTBUSI Harpy30K OT HOKPBITHA U TIOABECHBIX
KpaHOB B HAMMCHCC 6HaFOHpI/I${THBIX coueTaHusx. Pacuer PECKOMCEHAYCTCA BBIIIOJHATD
YUCJICHHBIMU METOJaMH1 C IPUMCHCHUCM OBM.

KouncrpyupoBanue naneseii-06o104ex Ki;KC n noxkpbITHii ¢ MX NpuMeHeHHEM

14.1.18 MunuMajgbHasg TOJIIMHA OOOJIOUYKHM JIOJKHA OBITh He MeHee 30 MM,
nuagparMbl  peKOMEHAYEeTCSl  MPOEKTUPOBATh  OOJIETYEHHOM  KEeCCOHMPOBAHHOM
KOHCTPYKLMU C BEPTHUKAIbHBIMU pedpaMu >KECTKOCTM W MHUHHMAJIbHOM TONIIMHON
CTEHKH, paBHOM 40 MM. MuHHUMabHas TOJIIMHA CTEHKH B MEPBOM OT OMOPBI KECCOHE
muadparmel ipuHUMaeTcs paBHoM 50 mm. CompspbkeHue o0onouku ¢ auadparMamu
BBITIOJTHSIETCS C MPUMEHEHHEM TIOJIOTUX BYTOB (I = 1:5), kak moka3aHo Ha puc. 14.2.

14.1.9 OcHoBHyI Hampsraemyr pabouyr apmarypy ma"enu (puc. 14.5)
PEKOMEHIYeTCsl MPOEKTUPOBATh U3 JBYX MPEIBAPUTEIILHO HANPSIKEHHBIX SJIEMEHTOB,
PaCIOJIOKEHHBIX B HWKHEH YTOJIIIEHHOHN 30He nuadparM. DTa apMaTypa MpOEKTUPYETCs
W3 CTEepKHEBOM cBapuBaeMoil ctanu kinaccoB A500 - A800 1, kak MpaBUII0, BHITIOJIHIETCS
U3 OJHOTO MIM JBYX BIUIOTHYIO PAcCHOJOXEHHBIX CTepXKHE B KaxkIoM pebdpe
(mmadparme). Bo3MOXHO Takke NPUMEHEHHE B KAadeCTBE HANPATaeMON apMaTyphbl
naneneit KXKC xomomHonedhopMUpOBaHHONW apMaTypbl TEPHOIUYECKOTO MPOQHIIsT
kiaccoB oT Bp1200 mo Bp1500 (Bp-II) u kanaros K-7, K-19.

[lo xoHIIaM HampsraeMbIX »3JIEMEHTOB paboueil apMaTypbl MpeaycMaTpUBAIOTCS
MIPUKPEIJICHHbIE K HUM CTajbHbIE aHKepHble neranu (cM. puc. 14.15). Otu meranm
JOJDKHBI  00ecrieunBaTh HAJACKHOE 3aaHKepUBaHHWE pabodeil apmaTtypel B OETOHE
OTIOPHOTO y3J1a MaHeNH, TaKk KaK 3Ta apMaTypa UrpaeT poJib 3aTsHKEK paccMaTpuBaeMoil
CBOIYATOI CUCTEMEL.

14.1.20 ApmupoBaHue O0OOJOYKHM HA3HAYAETCS 110 PACUETy U BBHITIOJHICTCS U3
CBAapHOM apMaTypHOH ceTku pyJoHHOro Tuma. Ilnomane cedenust apmatypsl (B %
MOJTHOW TUTOMIAAM CE€UeHHs OETOHAa O0O0OJOYKH), PACTOJOKEHHOW B CpPEIHEH dYacTh
mpoJieta MeXay Toukamu 4-5 (cM. puc. 14.4), nomxHa OBITh HE MEHEe: TorepeyHoi - 0,3;
MpoAoJIbHOM - 0,2.

Huadparmel, Kak TpaBUJIO, CIEAYyeT apMHUPOBAaTh CBApHBIMH KapKacaMd TOJIBKO B
OTOPHBIX 30HAaxX (Ha ydactkax jyuHou 0,1/) wnm Gosiee, B 3aBUCUMOCTH OT PE3yJIbTaTOB
pacueTa), a TakKe CTePKHIMHU-TIOABECKAMHU, PACIIOIOKEHHBIMU B BEPTUKAIBHBIX pedpax

nuagdparm.

14.1.21 IManemn KXXC pexomeHayeTcst MpoeKTUPOBaTh U3 OETOHOB KilaccoB B25-B40
Ha C)KaTHe B 3aBHCHUMOCTH OT pa3MEpPOB MpoJieTa U Harpy3ok. B Tex ciydasx, koraa 3To
TEXHUYECKH U DSKOHOMHYECKH IelecooOpa3HO B JaHHOM paliOHe CTPOUTENbCTBA,
PEKOMEHTyeTCsl MPOeKTUpOBaTh MaHen-000m09ku KOXKC n3 6eTOHOB TeX ke KJIaccoB Ha
MOPHUCTHIX 3aMONHUTENSIX. PeKOMeHyeTcsl Takke MPOEKTUPOBATh KOMIUIEKCHBIE MTAHENIN-
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000JIOYKH MOBBIIIEHHOH 3aBOACKON TOTOBHOCTH C 3(()EKTUBHBIM IUTUTHBIM YTEILTUTEIEM
(0e3 CTsKKM) M KpOBIIEH, MPUKICCHHBIMH Ha 3aBO/IE.

Jns mpormycka BEHTWJISILMOHHBIX IIAXT W YCTAHOBKHM KPBIIIHBIX BEHTUJISITOPOB
MpeAyCMaTPUBAETCS U3TOTOBIICHHUE MaHenen ¢ orBepetusimu quamerpamu 400, 700, 1000
n 1450 MM, pacnosiO)KEHHBIMU 10 OCHU MAHEIU Ha Pa3IMYHBIX PACCTOSHMUIX OT TOpIIa,
BOKPYT KOTOPBIX MPEIyCMAaTPUBACTCSI COOTBETCTBYIOIIEE YCHIECHHE OOOJNOYKH I10
pacyery.

Jns ycTpoiicTBa CBETOA’pAllMOHHBIX WJIM 3€HUTHBIX (oHapeill maHenu cremxyer
IPOEKTHPOBaTh ¢ mpoemamu (puc. 14.9) pazmepom 2,5%6 M - ans maHeneil pazmMepom
3x18 M u 2,5%X9 M - 171 maHenen 3x24 M.

Ilo mnepumerpy QonapHoro mnpoema B 000JIOYKE MpPeIyCMaTPUBAIOT IJIaBHOE
yronmenue 10 70 - 80 MM; cxkaTyro 30HYy auadparM B Ipezenax mpoemMa peKOMEeHyeTcst
COOTBETCTBEHHO YCHJIMBaTh. B 000j04Ke U B cxkaToil 30He quadparM B COOTBETCTBHUHU C
pacuyeToM peKOMEHAYETCS yCTaHABJIMBATh JOTIOJHUTEIBHYIO apMaTypy.

14.1.22 JIns coBMecTHOU pabothl maneneld KXKC ¢ kapkacom 31aHus TOJKHO OBITH
MPEAYCMOTPEHO UX KPEIJIEHHE CBAPKOW BO BCEX YETHIPEX YIUIAX MaHENH K MPOJAO0IbHBIM
HECYIIUM KOHCTPYKIUSIM MOKPBITHS. DTO KPEIUICHHE PEKOMEHAYETCS OCYIIECTBIISATH C
MPUMEHEHUEM JINCTOBBIX IIAPHUPOB, OOECIEUMBAIOIINX BO3MOXHOCTH MOBOPOTA
CEUCHHUs TMaHEeNH B BEPTHKAIBHON IUIOCKOCTH. JIMCTOBBIE WIAPHUPHI JOKHBI OBITH
3alpOEKTHPOBAHbl TaK, 4YTOObBI OHM MOTJH 3apaHee Ha 3aBOJC TMPUBAPHUBATHCI K
3aKJIaJHBIM JI€TalsIM MPOJOJIbHBIX KOHCTPYKIMH. JKecTkoe KpersieHue naHene,
CO3/alolIee UX 3alleMJICHHE Ha ONIOpax, HE I0MYCKAeTCs.

ITpu npoexTrpoBanuu pabouelt apMaTypbl U3 BHICOKOIPOUHON MPOBOJIOKH MIIM CTATIBHBIX
KaHaTOB KOHCTPYKLIMU aHKEPOB JJOJDKHBI 00eCieYuBaTh BO3MOKHOCTh
[peBapUTENILHOTO HANPSKEHUS IPU HATSHKEHUU apMaTyphl ¢ 3aXBaTOM 3a aHKepa
apMaTypHBIX 21eMeHTOB. [Ipy nogbeMe CTPONOBKY MMAHEH CIEAYET OCYIIECTBIATh
TOJIBKO 32 OTBEPCTHS B YIJIOBBIX aHKEPHBIX JeTaisx (puc. 14.5).

Ha Bcex craamsax mpoH3BOJCTBA, CKJIAQAMPOBAHUS, TPAHCIOPTUPOBAHHMS M MOHTaXKa
NaHeIb-000I04Ka JOJDKHA OMMpaThcs TOJBKO Ha YIJIOBbIE AaHKEpHBIE JIETallu.
Tpancnopruposanue naneneil KXKC npengycMarpuBaeTcs Ha TpaHCIIOPTHBIX CPENCTBAX C
KECTKOHM (Ha M3rud M KpydyeHHe) Ipy30BOi miuaTgopmoil, pazMepbl KOTOPOH IOJIKHBI
OBITh HE MEHEE TPAHCIIOPTUPYEMbIX HaHETeH.

14.1.23 JIns mpom3BOACTBEHHBIX 3/aHUM, e TpedyeTcs MpOomycK KOMMYHHUKAIUil B
npezenax MOKPBITUS, pa3paboTaHa MaHenb-00010uka KoMMyHHKannoHHoro tuna (KCO)
- KOpOTKasl CKJIaJiKa ¢ JABYMs NMPOJOJIbHBIMH JuadparmMaMu B BUJE 0€3pacKOCHBIX (hepm
nojguroHagbHoro ouepranus (puc. 14.10, a). Takue KOHCTPYKLHMH MOTYT OBITH
IIPUMEHEHBI TaKXe U JUIsl yCTPOMCTBA MOKPBITHM 3aJbHBIX NOMELIEHUH I'Pa)KIaHCKHUX
3JIaHUN.
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JIONOJTHUTENBHOE YITyUIIeHUE IT0Ka3aTeNlell MaTepUatoeMKOCTH U CTOUMOCTh 3TUX
MOKPBITUH CBSI3BIBAIOT C IPUMEHEHHEM KOMOMHUPOBAHHOTO BapHaHTa. Takoe MOKphITHE
cobupaercs u3 naneneit KCO 1 TOHKOCTEHHBIX MTPEeIHANPSHKEHHBIX IUIHMHIPUIECKUX
IUIaCTUH-000JI0YEK, YKJIa(bIBAEMBIX Ha BEPXHHE I'PaHH JIBYX CMEXKHbIX NaHEJeH,
pa3ABMHYTHIX Ha paccrostHue 3 M (puc. 14.10, 6).

a}

a - IIJ1aH, o - HpOI[OJ'IBHLIfI pa3pe3 1o OCHU MaHCIN

Pucynox 14.9 - Ilanenb-00010uka KZKC ¢ npoemoMm 111 CBeTOA3PALMOHHOI0 WJIH
3eHMTHOIO oHaps

a - TIOKPBITHE C TPUMEHEHUEM TOJIbKO maHenel-ooo1ouek KCO; 6 - mokpeITHE €
npuMeHeHneM manesnei-o6o1ouek KCO u 1onmoMTHATETHBIX TUIUHIPHYECKUX TIACTHH-
o0osnouek; / - manenn-o6010uku KCO; 2 - onopHble KOHCTPYKLIUU B BUIE QepM;

3- NpEaAHANPAKCHHBIC TUITMHAPUYICCKUC IUIACTUHBI-000JI0YKH

Pucynox 14.10 - IlokpbITHS ¢ NpUMeHeHUeM naHeeli-0001049exk KCO
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14.2 CerMeHTHBIE CBOAbI N3 MaHeaein-000109ek KKC

OO0111He MoJ10KeHUus

14.2.1 CermeHTHBIN cBOJ U3 ABYX mnaHenei- obonouek KIKC npoextupyercs B Buae
TpexmapHupHod cuctembl. CBOABI MOTYT YCTaHABIMBATbCA Ha  MPOJOJLHBIC
KOHCTPYKLMHU W KOJOHHBI 31aHus (puc. 14.11) u coykuTh Hecylieil U orpaxjaaroiei
KOHCTPYKLUHUSMU MOKPBITUS JIUOO YCTaHABIMBATHCA HEMOCPEACTBEHHO Ha (PYHIAMEHTHI
(puc. 14.12) B cimydae mpUMEHEHHUS AJS CKJIAJOB CHIIYYUX MaTEpHUaIOB U APYTUX
coopyxkeHuil. B mepBoM cnydae CBOA JOKEH MMETh 3aTSDKKH, KOTOpbIE MOTYT
BBITIOJIHSITBCS. OTKPBITHIMU CTAJIBHBIMH HJIM KEJI€300€TOHHBIMU C TPEIBAPUTEIBHBIM
HanpspkeHueM. CTpeny mogabeMa CBoJia peKOMEHAyeTCsl IPUHUMATh B Ipeeax oOT /9 10
1/8 €ro IpoJiera.

[IponeTsl CBO/IOB, OMUPAIOIIUXCS HA KOJIOHHBI U TPOJOJIbHbIE KOHCTPYKIIUHU, IPUHUMAIOT
paBubiMu 24, 36 wiu 48 m. [Ipu onupanuu Ha GyHIaMEHTHI IPOJIETHI CBOJIOB
HA3HAYalOTCs B 3aBUCUMOCTH OT TEXHOJOTHYECKHX TPeOOBaHH U pa3MeEpOB
npuMeHsieMbIX nanenei-oobonouex KIXKC, a Taxke oT cTpelnbl mogbeMa COOPYKEHHS U
MoryT gocturath 40 - 50 m.

1 - manenb-o6010uka KXKC; 2 - kimroueBoit mapHup CBOJA; 3 - 3aTSHKKH; 4 - TTOJABECKH

Pucynok 14.11 - KOHCTPYKTHBHAsI CXeMa CErMEHTHOI0 CBO/IA /ISl MOKPBITHI,
OIMPAIOLIEr0CH HA NMPOAOJIbHBbIE 0AJIKH KapKaca 31aHusA

1 - manenb-obonouka KXKC; 2 - kimroueBoit mapuup; 3 - GpyHIaMEeHT
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Pucynok 14.12 - KoHCTPpYKTHBHAsl CX€Ma CETMEHTHOI'0 CBO/A, OIIMPAIONIErocs Ha (PyHAAMEHTBI

14.2.2 CerMeHTHBII CBOJ U3 TPEX MIAPHUPHO COETMHEHHBIX MEXKAY COOOH maHenei-
obonouexk KXXC npusenen Ha puc. 14.13. Coj BKIIOYaeT B ceOsl 3aTSHKKH,
COEAMHSIONINE HAapy>KHBIE Kpasi CBOJIa, U CUCTEMY I'MOKHX CBs3€, 00pa3yIomumx
IIPOCTPAHCTBEHHYIO CBS3EBYIO CHCTEMY, KOTOpas B IJIaHe uMeeT (opMy poMOOB (pHC.
14.13, 6).

Crpeny nogbeMa CBOIOB, OUEPUEHHBIX 110 AYT'€ OKPYKHOCTH, PEKOMEHYETCs
npuHUMaTh paBHoil 1/7 mposeta. [Ipu 3TOM nposeTsl CBOAOB, COCTABICHHBIX U3
naHesnei-ooonouek 3x18 M u 3x24 M, paBHBI COOTBETCTBEHHO 52 1 69 M MeXly OCSIMU
OTIOPHBIX KOHCTPYKILIHH.

a)

8

a - BUJ COOKY; 6 - TUTaH CBOJA, COCTOSIIETO Mo InHe u3 6 manenei-obonouexk KXKC; /1 -
OTOpHAst KOHCTPYKIHUS; 2 - nanenu-o6onouku KXKC; 3 - 3atskku; 4 - HAKIIOHHBIE CBSI3H,
oOpa3yroniue B IIaHe POMOUYECKYIO CUCTEMY CBSI3€l; 5 - CTOHKH, CHAOKEHHBIS
HaIpATaloUUM YCTPOHUCTBOM; 6 - TOMOJHUTEIbHBIE CTEPHKHU, COCTUHAIONINE HIKHHIE
YIJIbI TPEYTOJIBHOM pELIETKH; 6 - ONOPHAsi CBSA3b TPEYTOJIbHOMN PEIEeTKH

Pucynok 14.13 - KOHCTPYKTHBHasi CHCTeMA CErMEHTHOI0 CBOJAa U3 TPeX MaHeJeii-

o0os0uex KKC
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Pexomenaauum no pacuery cerMeHTHbIX CBOJ0B

14.2.3 PacyeTsl CBO/IOB CJIEYET BBINOIHATH YACICHHBIMU METOJAaMU C IPUMEHEHUEM
OBM ¢ yderoM W3MEHEHHUW TEeOMETPHUUECKOM CXEeMbl KOHCTPYKIMHU B TIpolecce
Harpy>)KeHUsT M K MOMEHTY HCYEpIIaHhs ero Hecymed crmocoOHoctu. CBOxI clieayer
MPOEKTUPOBATh TakKUM 00pa3oM, YTOOBI HCYEpIIAHWE €ro HECYIIeH CIIOCOOHOCTH
HAYUHAJIOCH C MOSIBJICHUS TEKYYECTH B MaTEPHUAIIE 3aTSHKEK.

PacueTbl CBOIOB BBINOJHAIOTCA Ha pa3jMyYHblE COUYETAHUS HArPY30K, BKIIOYAOIIUE
CUMMETPUYHYIO U HECUMMETPUYHYIO CHETOBbIE HArpy3ku, MHTEHCHUBHOCTb KOTOPBIX
npuHuMaercs B coorBerctBuM co CHull 2.01.07 st HOKPBITUML CErMEHTHOIO
ouepraHus. B pacuerax mnpuUHMMAaeTcs CHW)KEHHBIM MOAyib naedopmaunuii OeToHa B
COOTBETCTBHUH C II. 5.6 Hacrosmero CII.

14.2.4 BepTvKanbHOE NEPEMEILEHHUE Wy(OCaaKy) KIOYEBOIO y3lla CBOJA U3 JBYX
naHenen-ooonouek KXKC B MOMEHT Hauana TEKy4yecTH 3aTsDKEK OINpEeAeNsioT 110

dbopmyite

2, & K,
Ey A cosla  E A4

*

(14.31)

rae Ay miIomaab NONepevyHOro CeYeHUs CTaJbHBIX 3aTsHKEK WM pabouell apmarypbl
&KeJIe300€TOHHBIX 3aTsHKEK OJHOM CEKLUU CBOAA;

Oy - CpeIHUM Npelaen TEKy4eCTH MarepHana CTalbHBIX 3aTSKEK MM pabouei
apMaTyphbl JKeJIe300€TOHHBIX 3aTsDKEK, MPUHUMaeMbli 1o cooTBeTcTBYIOmUM ["OCTawm;

o u li - cMm. puc. 14.14;
Ry- pacueTHOE CONPOTUBIICHUE MATEPHAa CTAIIbHBIX 3aTKCK;
Rs- pacueTHoe conpoTuBICHUE padoveit apMaTyphl KeJIe300€TOHHBIX 3aTSHKEK;

Eg - Monynp ynpyroctu marepuana CTaJbHBIX 3aTsDKEK WM pabouell apMaTypsl
JKeJIe300CTOHHBIX 3aTIKEK;

Ay = b8, s, (14.32)
5, — AG
g s T
Oy
(14.33)
HPDHI:II.I.I.I'I'EHHEH W AKoNnord4Yeckan 'EB:!‘DHEGHDCTI:., PﬂﬂMEmEHHE FI'EK.I'IEMI:I
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IJ€ Osp - MPEABAPUTENBHOE HANPSHKEHUE B apMaType JKENE300€TOHHBIX 3aTKEK JI0
oOxarus 6etona mpu Ysp = 0,9;

AGsp - TIOTEpH TNPEABAPUTEILHOIO HANPSIKEHUS B apMaType 3aTshkek mpu Ysp = 0.9,
JUISL OTKPBITBIX CTAJIBHBIX 3aTsDKeK Ky = 1.

1 - manenb-o6omouka KXKC; 2 - ynop 3aTsxkku; 3 - 3aKkiafHast 1eTajlb ¢ OTBEPCTHEM IS
mapHupa; 4 - ock pabodeit apmMarypsl quadparm; 5 - oCh 3aTSIKKH; 6 - OCh OMTOPHOU
KOHCTPYKIUH

Pucynok 14.14 - 'eomeTpuyeckasi cxeMa TPpeXIIAPHUPHOI0 CETMEHTHOI0 CBO/AA

Jnist ompeneneHus OCaaKy KIIOYEBOTO y3lia CBOJA W INPH PacUYeTHBIX HArpy3kax B
dopmyny (14.31) BMeCTO GyNOJACTABIAIOT BEAMYMHY DACUETHBIX HANpSUKEHHH B
CTAJILHBIX 3aTsDKKaX WM pa0oveil apMaTyphl KeIe300€TOHHBIX 3aTSHKEK B COOTBETCTBUU
c CI1 52-101 u CII 53-102.

14.2.5 Ilpu pacyere CETMEHTHOI'O CBOJA M3 TpeX MaHENe-000J04YeK B MPOJIETE MPHU
HECUMMETPUYHOM Harpy>KCHUM B HAKJIOHHBIX CTEPXHSIX TPEYroJbHOM pemeTku (4) u B
JIOTIOJTHUTENBHBIX CTepXkHAX (6) (puc. 14.13) BO3MOXKHO TOSIBIICHWE HEOOJBIIHMX I10
BEJIMYMHE CKUMAIOIIUX YCHUJIUM, YTO HEAOmycTHUMO. JlJIi MX MCKIIIOUEHHUs B Ipoliecce
cOOpKH CBOJ]a B HHUX C TIOMOIIBIO CIEIHAIBHBIX YyCTPOUCTB (cM. 1. 14.29 Hacrosiero
CII) co3pmatoTcss mpenBapuUTEIbHBIE  PACTATHBAIONIME  YCHUJIUS, 10  BEJIMYUHE
MIPEBBILIAIOIINE BO3MOXKHBIE YCHJIMS CXKaTHs, BEJIIMYMHA KOTOPBIX OIpeAensercss B
IIPOLIECCE pacyeTa CBOJA.

KoHcTpyupoBanue cerMeHTHBIX CBOJIOB

14.2.6 CermeHTHBIE CBOJBI BO BCEX CIIydasX MPOEKTHPYIOT U3 MaHeIeH-000J04YeK
KXXC mmpunoit 3 M. JlnuHy mnaHened Ui CBOJOB U3 JBYX IaHeNeH-000J04YeK
IIPUHUMAIOT paBHON 12, 18 u 24 M, a [UIsl CETMEHTHBIX CBOJOB M3 TPEX MaHENEH-
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obomnouek anuHOH 18 u 24 M. B kax10if cekunu cBoja u3 AByX naneneii-odomnouex KXKC
(MOHT2XHOM CEKLMHU) JOJDKHBI OBITh NPEJYCMOTPEHbI JBE 3aTsHkKU. B cBoje,
oOpazoBaHHOM u3 Tpex maHenei- obonouek KOKC, BHyTpeHHSS HpoCTpaHCTBEHHAS
cucreMa, oOpa3oBaHHas poMOMYECKOl cuCTeMOH cBs3eil, 00ecreunBaeT MOBBIIICHHYIO
KECTKOCTh ~ CBOAYATOrO  TOKPBITHS, YTO IO3BOJISIET  paclojaraTtb  3aTsKKH,
BOCIIPUHUMAIOIIME PACIIOp, B IBAX KaX10H BTOPOU MAHEIH.

14.2.7 OnopHbIit 1 Ki1104eBOi y311bl cBoaa (puc. 14.15) mpoeKTHUPYIOT MO NPUHIUITY
LWIMHPUYECKOTO IIapHUPA, PACIIOIOKEHHOTO B 3aKJIaJHOM I€TaIH C OTBEPCTHEM,
IPUBAapEeHHOM K paboueil apmarype nuadparm. B y3ie coeannsiorcs 3aKinagHble 1eTanu
JBYX IIIBOB: C OJHON M JBYMS IUIACTUHAMH, IPHUEM CyMMapHasi TOJIIMHA IByX KpalHuX
IUTACTHUH OJTHOM M3 JleTajlel paBHa TOJIILMHE CPEAHEN IIIIaCTUHBI IPYTOW JeTanu (CeueHue
1-1 Ha puc. 14.15, a). O6pa3zoBaHue MAPHUPHOTO COSANHEHHS JIBYX MaHesIeH-000104eK
3aBepIIaeTCs MPOIMYCKOM METAJUTMYECKOT0 CTEPKHS (IIapHUPA) B COBMABILUE OTBEPCTHS
IUTACTHH JIBYX 3aKIagHbIX Aetanei (puc. 14.15, a). OnopHslil mapHup o0pa3oBaH 1Mo
THUITY KJIFOUYEBOT'0, IPUYEM Yy KpaliHUX MaHeJIed ONOpHas 3aKJlaJHasl 1eTalb UMEET JIBE
IUTACTHUHBI, MEXAY KOTOPBIMHU PACIIONIAracTCsl METANINYECKas TUIaCTUHA YIIOpa 3aTSKKU
(puc. 14.15, 6, B). Ocu 3aTsDKKH, ONOPHOT'O IAPHUPA U ONOPHON KOHCTPYKIIUH
CLICHTPUPOBAHbI B OIIOPHOM Y3JI€ CBOJA.

a - KJIFOYEBOH y3€el1; 6 - OMIOPHBIHN y3ell C 3Ke1e300€TOHHBIMU MPEeBAPUTEIHHO
HaANPSDKEHHBIMU 3aTSKKAMMU; 8 - ONIOPHBIN y3€I ¢ 3aTsyKKaMU U3 CTAIbHOTO Ipokara; / -
nanenb-o0oouka KXKC; 2 - omopHast KOHCTpYKIMS; 3 - 3aKJIaIHBIE ACTAIA C OTBEPCTHEM
JUTSI LIApHUPA; 4 - METaJUIMYECKUH MapHUp; 5 - apMaTypa AuadparM MINTHL;, 6 - 3aTSHKKH
U3 CTAJbHOIO MPOKaTa; 7 - IpeHaNpsyKEHHbIE Kelle300eTOHHbBIE 3aTKKU; § - OTBEPCTUE
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AJI1 CTPOIIOBKH CBO/JIA; 9- 3aKjiagHas A€Tajlb OHOpHOI>'I KOHCTPYKIHHU, 10 -
METaJNIMYSCKUI YHOp 3aTsKKU

Pucynox 14.15 - Y3J1bl CETMEHTHOTO CBO/IA

'eomeTprueckas cxema CErMEHTHOTO cBoja mpuBeaeHa Ha puc. 14.14. Cxema
OTIOPHOTO y3J1a OMPEeNIeTCs B3aMMHBIM PACIONIOKEHHEeM LeHTpa y3ia (touku C1) u
LeHTpa MmATHl cBoAa (Touka (C2). JIMHUSA, COENUHSIONIAs ST TOYKH, OJDKHA JIEKaTh Ha
KpUBOW JaBJICHUS CBOJIa IPU PAaBHOMEPHO PACTIPEJCICHHON HArpy3Ke, T.€. TAHTEHC YIJia
HAKJIOHA 3TOW JIMHUH K TOPU30HTY JOJDKEH OBITh PaBeH

ls':tﬂ = 4-'{:!.!:
(14.34)

14.2.8 ApmupoBanue auadparM u 000J0UKH CIIeTyeT Ha3HAYaTh M0 pacyeTy, HO HE
MEHeEe KOHCTPYKTUBHOIO MUHUMYMa, YKazaHHoro B . 14.1.20 nactosimero CII.
CrepKHU-TIOJIBECKH B BEPTUKAIBHBIX peOpax *KECTKOCTU AuadparM cieAyeT BHIIOIHSIT
JBOMHBIMU, a B ByTaX CONpPsKEHHs 000J0UYKHU ¢ nuadparMaMu - yCTaHaBIUBATh
KOHCTPYKTHUBHBIE CETKH 7 (CM. puc. 14.5).

14.2.9 B CcerMeHTHBIX CBOJaX, COCTOSAIIUX U3 Tpex maHenei-ooomouek KXKC,
MpeABAPUTEIIbHBIC PACTATHBAIOIINE YCHIUs (CM. 1. 14.2.5) B cTepKHEBBIX dJIeMEHTaxX (4)
CO37AI0TCA C TOMOIIBI0 cToeK S5 (cMm. puc. 14.13), 00OpyIOBaHHBIX HAMPATAIOIIAM
YCTPOICTBOM, MO3BOJISIONINM PUIABATh YIMHEHNUE CTOUKE.

PacrsaruBatoniee HampspkeHHE B CTEP’KHEBBIX dJIeMEHTax 6 CO3/1aeTcsi ¢ MOMOIIbIO
Pa3IMYHBIX YCTPOMCTB, MPOCTEHIIUM U3 KOTOPBIX SBJISETCS TaJpEIL.

MoHTax cBOI4aTOro NOKPBITHS PEKOMEHAYETCS] BECTH YKPYITHEHHBIMU MOHTa>KHBIMH
0JIOKaMH, COCTOSIIIIMMH U3 ABYX MaHenei-o6omouek KXKC, coeqmHEHHBIX TT0 TTTUHHOM
CTOPOHE CBAPKOM 3aKJIAIHBIX JETajel ¢ yCTAHOBKON HAKJIOHHBIX CBS3€H 4 - cpeHuid
OJIOK MM HAKJIOHHBIX CBs3eH 4 1 6' - KpaitHue OJI0KH, HAIpsIraeMbIX Ha COOPOYHOM
CTEHJIC YIUIMHEHUEM CTOMKH 5.

14.3 I'unepOouvYecKue NaHeIu-000J109KH

Oo01mue noJIoKeHus

14.3.1 I'unepGonurueckas nmaHenb-000J04YKa MPEeACTaBIAET COO0H JUTMHHYIO 000JI0UKY
OTPHLIATENILHON T'ayCCOBOM KPUBHU3HBI, 00paMIIEHHYIO IPOI0JIbHBIMU OOpTaMH U
TOPLEBBIMU THadparMaMu (BepTUKaIbHBIMU MM HAKJIOHHBIMU) C HIPKHUMU
TOPU30HTAIBHBIMU IpaHsiMu (puc. 14.16 u 14.17), cinyxamumu A5 ONUpPaHUs ITaHeNu-
000JI0YKH Ha MOJIEP’KUBAIOIINE KOHCTPYKLUU. JIMHeluaTas MOBEpXHOCTh 000I0UKH
II03BOJIIET apPMHUPOBATh MaHEIb PSIMOJIMHENHON ITPEIBAPUTEIILHO HANIPSIKEHHON
apMarypou.
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{0,1— u m, 3
{0,2—0,4)8,] 8 [l
(0,2—0,4) '
(0,1-0,3)8, ___-

a - C BEpTUKAIbHBIMU TOPIEBBIMU AHaparMamu; O - TO K€, C HAKIIOHHBIMU; 6 -
MOTIEpEeYHOE CEeUEHUE MaHeNu; 2 - IJIaH ApMUPOBAHUS MTAHEIH C BEPTUKAIbHBIMU
TOPIEBBIMH TUadparMaMu; O - TO ke, C HAKJIOHHBIMU; / - POAOIBHBIN O00pT; 2 -

nuadparma BepTHUKaIbHas, 3 - TO e, HAKJIOHHAs; 4 - KapKac Mpoa0JILHOTO O0opTa; J -
IpeIBapUTENLHO HAIMPsHKEHHAs X0JI0JHOIC(HOpPMUPOBAHHAS apMaTypa MePUOIUIECKOr0
npod st (apMaTypHBIE KaHATHI); 6 - CBapHas CeTKa 000JIOUKH; 7 - apMaTypa TOPILIEBOU
nuadparmsl; § - BEpXHAs CBapHas CeTKa y Toplia aHenu; 9 - apmaTypHasi ceTKa B
HaKJIOHHOM auadparme

Pucynok 14.16 - I'unep0ojimyeckasi NaHe1b-000J109KA, APMUPOBAHHAS TAKETAMHU U3
BbICOKOIIPOYHOM NMPOBOJIOKH
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a - OOIIHi BUIT; 6 - IOTIEPEYHOE CEUEHHE; 6 - TNIaH apMUPOBaHUs;, / - TOpLEeBoe pedpo; 2 -
HaAKJIOHHas ToplieBas Auadparma; 3 - MPOIOJIbHBIN 00pT; 4 - KWib; J - KapKac
MPOJOIBLHOTO OOpTa; 6 - CBapHas CETKa 00OJIOUKH; /7 - IPEABAPUTENHHO HAMPSIKEHHAS
apMarypa; § - apMaTypa TOpIEBOro pedpa; 9 - BepXHss CBapHas ceTKa y Topiia MaHelH;
10 - 10 e, HWXKHsS; 1] - BEpXHssI CBapHAsl CETKa HaJ KUJIEM

Pucynox 14.17 - I'mnep0ojmuecKkasi KWjieBas NaHeJIb-000J109Ka

14.3.2 Tlanenu-060JI04KM C HAKJIOHHBIMU TOPLEBBIMHM JauadparMaMy MPUMEHSIOTCS
IUIL TIOKPBITUH OJHONPOJIETHBIX M MHOTONPOJIETHBIX 3/aHUM, a ¢ BEPTUKAIbHBIMHU
TOpPLEBBIMU JHadparMamMy, Kak IMpaBWIO, TOJNBKO JUIsI OJHONpOJeTHBIX. Ilanenu-
000JIOYKH C BEPTUKAJIbHBIMU TOPLEBBIMU AMadparmMaMu PeKOMEHAYETCsS MPUMEHSTh B
MOKPBITUSAX MHOTONPOJIETHBIX 3[JaHUI NPU ONMPAHUU HA IIMPOKHE OaJIKM, YTO MO3BOJISET
OpPraHu30BaTh BOJOOTBOJ MEXAY TOPLIAMH MaHENeH.

14.3.3 BeicoTy ceueHMs] MaHENU-O00JOYKH B CEpPEeIUHE IpoJieTa PEeKOMEHIYeTCs
npuHuMathk B mpenenax ot 1/25 go 1/15 mponera. Crpeny mnoabeMa OOOJIOYKH B
MPOJOTFHOM HAIpPaBIIEHUU PEKOMEHAYEeTCs MpUHUMAaTh B mpeaenax ot 1/60 mo 1/40
npoJieTa.

I'mybuny BonH f mpuHMMalT B mpenenax 1/8 - 1/4 mmpunsl b(), MUPHUHY
MPSIMOJTMHEHHBIX YYaCTKOB CEUEHHUS - TPOJAOIBbHBIX OOpTOB - 1/4-1/2 T1yOWHBI BOTHBI f.

14.3.4 Ecnu mupuHa W TriayOMHA BOJHBI OIPAaHUYEHBI, CTPOUTENBHYIO BBICOTY
KOHCTPYKLIMU YBEIMUYUBAIOT ITyT€M BBEACHUS MPOJOJIbHOIO pedpa-kuis (cM. puc. 14.17
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u 14.18). Jlnsa obneryeHus chema mnaHenu ¢ (GopMbl OOKOBbIE T'paHM KIS CIEIyeT
IIPUHUMATH ¢ YKJIoHOM 1:50 - 1: 20.

g 9
a =290 g ¥ b, = 2980 by " b, = 2980
1 1_'%:‘_ 1 1_.1:._..
7y st
e 1
S 180 L
&)
2980 2980 L2 e o
4 %= 2 = 1
f 1 | -

L’“L
1150

904, 180

g
10970

a - iposietoM 12 M; 6, 6 - To ke, 18 M (CO CIUTONTHBIM KHJIEM M C OTBEPCTUSIMH B HEM); & -
TO e, 21 M (CO CIUTONTHBIM M 00JICTYCHHBIM KUJIEM M C 3aTSKKOK); O - TO ke, 24 M (¢
00JIETYECHHBIM KHIIEM, C OTBEPCTUSIMHU B HEM H C 3aTSKKOH)

Pucynok 14.18 - IlonepedyHbie ceyeHUs TUNEPOOTUYECKUX NaHe eH-000/104eK

C 1enpI0 YMEHBIIICHUS. MAacChl OOJIBIICTIPOJICTHBIX TTAHEICH-000JI0YEeK KUITh
PEKOMEH/IYETCS BBIIIOJIHATH OOJIETYCHHBIM: C TOHKOM CTEHKOW M BEPTHKAJILHBIMHU
pebpamu xxectkocTH (cM. puc. 14.18, r u 1) uinm ¢ orBepctusmu (puc. 14.18, B, n).
[TaHemn-000JI09KH C OTBEPCTUSIMH B KHJIC WIIH C 3aTSDKKaMU 11€JIeCO00pa3HO MPUMEHSITh
NP HEOOXOIMMOCTH MPOKJIAJKH KOMMYHUKAIIMIA B TIpeiesiaX OKPBITHUSI.

14.3.5 beckuiieBble MaHEIH-000J0YKH PEKOMEHIYETCS apMUPOBaTh MPEABAPUTEIHHO
HANPSDKEHHOM  XOJIOAHOAC(QOPMHUPOBAHHOM apMaTypoil MEepHOJUYEcKOro mpoduis
kiaccoB Bp1400 - Bp1500 niu apmatypasiMu kaHaTamu kitaccoB K-7, K-19 B Buze npyx

IMaKC€TOB, PACIIOJIOKCHHBIX I10 JIBYM CHCTCMaM HpHMOJ’IHHCﬁHBIX 06pa3y101m/1x (CM. puc.
14.16).

B kuneBbIX maHeNnsAx-o00JOYKaX IPEABAPUTENBHO HAMPSIKEHHYIO —apMarypy
pacrnojararoT B Kuje, IIUPUHY KOTOPOTO PEKOMEHIYeTCs MPUHUMATh JHOCTAaTOYHOMW IS
BO3MOJKHOCTH pa3MelIeHust apMaTyphl (cM. puc. 14.17).
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Pexomenganmu mo pacuery runep0on4ecKux naHesei-0001049ex

14.3.6 Pacuer rumepOOIMYECKUX MaHENeH-000I04YeK Ha JeHCTBHE BEPTHKAIBHBIX
Harpy30K  pEKOMEHAYeTCsl  IMPOU3BOAUTH  MCXOA M3  MPEANOJOXKEHUS O
He1ehOpMUPYEMOCTH KOHTYpa MOINEPEYHOro cedeHHs OOOJIOUKM Kak Oalku Ha JBYX
Omnopax C KpHUBOJMHEHHBIM IIONIEPEYHBIM cedyeHHeM. lIpu pacdere nelcTBUTENBHOE
norepeyHoe ceuenue odonouku (puc. 14.19, 0) 3amensror npuBeaeHHbIM (prc. 14.19, B)
IIyTeEM HPOEKTUPOBAHUS TOPU3OHTAJIBHBIX YYAaCTKOB OOOJIOUKM Ha OCh CUMMETpPUU
norepeyHoro ceueHus. [Ipu 3Tom mis ynpormeHust pakTudeckoe NPUBEACHHOE CEUYCHUE
MOJKHO 3aMEHHTDH JABYTaBPOBBIM (JUIsI OECKHMJICBBIX MaHENEH) WIH KPeCTOOOpasHbIM (/1S
kuieBbIX) (puc. 14.19, B, ).

al
R A,

a - CXeMa yCWINH B TIONEPEYHOM CEYCHUH M3TNOAaeMOi BOJIHBIL; 6 - pa30MBKa Ha
3JIEMEHTapHbIE IUIOMAKH ITOJIOBUHBI ITIONIEPEYHOTO CEYEHUS; 6 - IIPUBEICHHOE
MOTIEPEYHOE CEUEHUE MPU PacyeTe Ha N30 MaHeIn-000JI0UKY; 2 - TO K€, KUJIEBOU
MaHeTN-000JI09KH; / - KOHTYp (PaKTHUECKOTO MPUBEICHHOTO CEYEHUs; 2 - TO XK€,
pacyeTHOrO NPUBEACHHOIO CEUYEHUS

Pucynox 14.19 - PacueTHble CXeMbI U nomnepevyHoe ceyeHue BOJIHbI NOKPLITUS
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14.3.7 Ilpu nmpoBepke NPUHATHIX Pa3MEPOB MOMEPEYHOIO CEUEHHs! MaHEeNIU-000I0UKH
U €€ apMUPOBAHUs BBICOTY CXKATOM 30HBI CEUEHMS X OIPEIEIIIOT METOAOM 10a00pa 1o
MONIEPEYHOMY CEUEHUIO MMyTeM pa3OUBKH Ha 3JeMeHTapHble Iuomaaku (puc. 14.19, 6).

14.3.8 Pacuer 1m0 MNpPOYHOCTH CEUEHWI, HAKIOHHBIX K IIPOJOJIBHOM OCH, IO
00pa30BaHUIO M PACKPBITUIO TPEIIMH U MO JehopMalmsIM PEeKOMEHAYeTCs MPOU3BOIUTh
[0 pPacyeTHOMY (IBYTaBPOBOMY WJIHM KpPECTOOOpPAa3HOMY) IPHUBEICHHOMY CEUCHHIO
cormacHo TpeboBanusam CII 52-101.

14.3.9 B 30H€e neicTBUS MaKCUMAJIBLHBIX M3THOAIOINX MOMEHTOB U B MECTaX
MIPHIIIOKEHUSI COCPEAOTOUCHHBIX HArpy30K 000J10YKa JOKHA OBITh IPOBEPEHA HA
JIeCTBHE YCUIINN TIOTIEPEYHOTO HAMPABJICHHsI, OTPEIeNIIeMbIX 10 Gpopmyaam
(14.35)-(14.37).

14.3.10 Yceunus M, N, Q B NpoJoJAbHOM CEUYEeHUH i maHenan-obosnouku (puc. 14.20)
OIPEIENIAI0T COOTBETCTBEHHO 110 (hOPMYJIaM:

M= ¥ (at,-aP )z, -z}
(14.35)

N=im
N, = E (At, = AR, )siny;;
ne (14.36)

A= m
Q;= E (AL, - AF, Jcosy;.
= (14.37)
B ¢opmymax (14.35)-(14.37):
7 - HOMEp 2JIEMEHTAPHO MJIOMIAIKHU TIOTIEPEUHOT0 CEUYEHUS BOJIHBI,

APy~ BHENIHSSI Harpy3Ka, IPUXOIALIAsICs Ha JIEMEHTAapHYIO IUIOMIAIKY MOMEPEYHOro
CeUeHUs;

zp- abcrucca n- IeMEeHTapHON TUTOIIAIKH;

zj- abcIycca mpoJI0JIbHOTO CEUEHUS { 000JI0OUKH;

i - yTOJl HaKJIOHA K ocu OZ, KacaTelIbHOW K KOHTYPY MONEPEYHOTO CEUYCHHS B TOUKE i;
Aty= tAAn - caBurarwoliee ycuive, ACHCTBYIOIIEE Ha AJIEMEHTApHYHO IUIOLIAJKY

MIOTIEPEYHOTO CEYCHUs, TIIe Ty - KacaTelIbHOE HANpPsHKEHHE B DJIEMEHTAPHOH IUIOIIAIKE
MOTIEPEYHOT0 CeUeHUs, onpeensiemoe mo popmyie (14.38).
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n=m, " 2m,
Y ANy~ Y AN,
L = moei r=i
" 0,54x (b, + by )
(14.38)
a) 6
[
2y
£
. o bt Y
M, ; R
FEERSS *
= =
.
LN Ax * 0 _x
":'I

a - DIIEMEHT JUIMHOHN Ax; 6 - IOJIOBUHA TIONIEPEYHOTO CEUYCHHS d - d, 6 - TO KeE,
MIOTIEPEYHOr0 CeueHus 6 - O

Pucynox 14.20 - K pacdeTy Ha yCHJIMS IONEPEYHOIr0 HANIPABJIEHUA

B  dopmynax (14.35)-(14.37) cymmupoBaHHE pacHpOCTpPAHSETCS HA y4acTOK
MONEPEYHOI0 CEUEHHUs OT TOUKH I 10 KpallHEe! IUIOMIAIKU /1 - Mg TIONIEPEYHOr0 CEYCHUS
- @ K 10 1 - mp TOTIEPEYHOTO CeUeHus 0 - 0,

rac ANnaI/I ANnb- HOPMAJIbHBIC CHWJIBI OT 0aJI0YHOr0 1/13r1/16a}0mer0 MOMCHTA,
ﬂeﬁCTBy}OHlHC Ha 3JICMCHTAPHBIC IIJIOMIAAKH JICBOT'O U ITPABOI'0 MOMIECPCUHBIX CequHﬁ;

Ax - IJIMHA pacCMaTpuBacMoro IMnpoAaoJbHOIo CCUCHUA, NPHUHHUMACMas HC Ooiee
IIAPUHBI BOJIHBI,

big bjp- MIUMPHHA TOPU3OHTAIBHBIX CEUYCHUI OOOJOYKH B TOYKAX [ IMOMEPEUHBIX
ceyeHU a - a u 6 - 6.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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B dopmynax (14.35), (14.36) 3HaKU MPUHUMAIOTCS MOJIOKUTEIbHBIMU IS M, ecrnu
pPacTsHYTOE BOJIOKHO PACIIOJIOKEHO CHU3Y YCIOBHOM KOHCOJU; /715l Nj- €ClIh B CEUEHUH I
JEHUCTBYET PACTIATUBAIOLIEE YCUITUE.

Hopwmanbabie cuibl ANyqu ANyponipeaenstor no Gpopmymnam:

ﬁﬁm = Oy = Mm (}’" -}'“}M“;
T, (14.39)
M xh
ANy = 0pdAy, = 7, (Yo — ¥y } A,
(14.40)
Ie OpgH Opb - HOPMAlbHBIC HATPSIKEHHS, CHCTBYIOUIME HA 3JIEMEHTApHBIC

IIOIIAJIKH JIEBOT'O U ITPABOI'0 IMOIIEPEYHBIX CC‘IGHHﬁ;

la, Ip, Va, yb - TpUBEJCHHbIE MOMEHTbl MHEPUUH M OPAMHATHI LIEHTPOB TAKECTH
JIEBOTO U MPABOTO MONEPEYHBIX CEYECHUI BOJHBL;

AAna, AAnb, Yna, ynb - TUIOMIAAM W OPIAWHATHI IIEHTPOB TSHKECTHU SJIEMEHTAPHBIX
TIJIOIA IOK JICBOTO M TIPABOTO TMOMEPEYHBIX CEUCHUI;

Mxa, Mxb - TpomoibHBIE OaNOYHBIE W3TUOAIOIINE MOMEHTHI B JICBOM U TIPABOM
MOTIEPEYHBIX CEUCHUAX BONHBIL. [Ipy OTCYTCTBMY BHEIIHEW HArpy3KH Ha ydacTKe Ax:

M,= M, + QAx,
(14.41)

rac Qx - HOMEpCHYHasdA Crujia B CCHCHUU X.

14.3.11 B MHOTrOBOJIHOBOM MHOKPBITUM TOPU3OHTAIIbHBIE YCUIMS Ny, NEHCTBYIOIINUE B
CTBIKE MEIy BOJIHAMH, ONPEIEIAIOT 110 popmyIie

N,f”;.

(14.42)

rae Mt - n3rubaromuii MOMEHT TOTIEPEYHOT0 HANPABJICHHS B CPEAHEM ITPOIOJIBHOM
CeUeHUHN BOJIHEI zi= 0;

f - TiryOMHa BOJIHBL.

Ilo YCHIINAM NthOBepHIOT COCAMHCHUA MCXKAY CMCKHBIMU BOJIHAMH MW CCUCHUS
PacIiopoK, €CJIIM HUX YCTAHABJIUBAIOT JII CHHIKCHHUA I[C(bOpMaTI/IBHOCTI/I B KpaﬁHHX
BOJIHAaX.
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14.3.12 Ilpu neicTBUM IOJIOCOBBIX M COCPEIOTOYEHHBIX BEPTHKAIBHBIX HArpy3ok,
NPUIOKEHHBIX K TpeOHSIM BOJIH, HEOOXOAMMO YUHTBIBATh MX paclpe/ieleHue MEexIy
BOJIHAMU.

Harpy3sky, npuxoasuiytocst Ha MoJyBOJIHY K, ONIPEeIIsiioT o popmyIie

P=0,50.P,.
(14.43)

e ak - KO3(PPUIMECHT, YYUTHIBAIONINK OTIAIIEHHOCTh k-1/ TIOMYBOJHBI OT TOYKH
NPUJIOKEHUS HArPy3KH, OINpeaesieMblid 1o Tadum. 14.1;

Ploc - BenmuumHa MECTHOM HArpys3KH.

Tabmura 14.1

3HaveHus aj AJIs1 OJIyBOJIH

Bun nanenn-o60509ku
epBOH BTOpPOH TpEThEM YETBEPTOM
I'magxas 0,457 0,303 0,162 0,078
Kunesas 0,498 0,304 0,142 0,054

HHpumMmeuanusn
1. TIpu 6onbuiem oraanenuu aj = 0.

2. I[aHHLIe JUIIs KHJIEBOH 000JI0YKH MNPUHHUMAKOTCA IPU YCJIOBUH, YTO IJIOMIAJb IMOIICPEYHOTO CCUCHUA

KuiIs cocrapiseT He Oonee 80 % IJiomazad monepeyHoro CCYCHU A COOCTBEHHO 00O0JIOUKH.

14.3.13 Ilonepe4yHoe ceueHUe BOJIHBI U €€ ApPMUPOBAHNE NIPOBEPSIOT IO YCUIIUSAM,
MOJIyYEHHBIM OT CyMMHUPOBAHUS ITOJIOCOBBIX M COCPEIOTOUEHHBIX HArpy30K,
NPUIIOKEHHBIX K CMEXHBIM BOJHaM. BBuay cuMMeTpuu Uil pacyeTa naHeaIu-o00JI0uKU
ClIeZlyeT MPUHUMATh YCUJIUS B HauboJiee Harpy>KeHHO! TOIyBOJIHE, yBEJIMUEHHbBIE B J1Ba
pasa.

Bosnee Tounslii pacyer nanesnei-o00104eK Mpu HEPAaBHOMEPHBIX HArpy3Kax ¢ y4eTOM
nedopmaruii 1 pacyer KpalHUX BOJIH TIOKPBITHS MOTYT OBITh BHIIIOJIHEHBI YUCICHHBIMU
METOJIaMH C UCIIOJIb30BAHUEM ITPOrPAMMHBIX KOMIUIEKCOB 10 pacdeTy KOHCTPYKIHIL ¢
y4€TOM reoMeTpUdecKoit 1 (pru3nyecKoil HETMHEHHOCTH.
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14.3.15 OrmnopHble KOHCTPYKIUH BOJIHUCTBIX MOKPBITUH M3 THIEPOOINYECKUX
naHesei-0000ueK PeKOMEHIYeTCsl PACCUUTBHIBATH C YYETOM HMX COBMECTHOH PaboOTHI C
3JIEMEHTaMU NOKPBITHs. VIHTEHCUBHOCTD aBJIEHMSI BOJHUCTOIO MOKPBITUS Ha ONOPHYIO
KOHCTPYKIIHIO, pabOTaloIyIo 10 0alloyHON cXeMe, peKOMEHIyeTCsl ONpeAessaTh o TabJl.
14.2 B 3aBUCMMOCTH OT BHJA Harpy3KH, JEHCTBYIOLIEH Ha BOJHHUCTOE IOKPBITUE, NPU
3TOM OTHOIIeHue 2b/L nomkHo ObITh s 1103. 1, 2 u 4 B mpeaenax 0,5-0,25, s no3. 3 u
5-0,33-0,25.

Tabnuua 14.2

. PacueTHast cxema SKBHUBaJICHTHOH
Ne m.m. CxeMa Harpy3ku Ha si4edKy MOKPBITH 1
Harpy3KH Ha OMOPHYIO KOHCTPYKLHUIO

2 2P
L
L2
3 2P, J -,
L ))5'
Yi2lin
{
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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IPaBHOMepHO pacrpe/ieieHHyI0 Harpy3ky Ha TOKpPBITHE OT COOCTBEHHOTO Beca
naHesei-000JI0YeK /10 3aMOHOJIMYMBAHUS IITBOB MEXIYy 00O0JOYKAMU PEKOMEHIYETCS
NPUHUMATh B pacyeTe PaBHOMEPHO PACIPECICHHOW Ha OMOPHYI0 KOHCTPYKIIHIO IO
BCEU JUTHHE.

KoncrpyupoBanue runep00oin4ecKux naHeaei-000/J04eK U MOKPbITHHA U3 HUX

14.3.16 MuHUMAIBHYIO TOJIIMHY OOOJIOYKHM TMPUHUMAIOT B COOTBETCTBUU C
IMaMEeTpOM apMaTypbl M MUHUMAaJIbHOM TOJIIIMHON 3alllUTHOrO cjiosi OeToHa, HO He
MeHee 30 mMm. B cinyuae HeoOXOAMMOCTH pa3MelleHust pabouux CTEp)KHEW MO HHU3Y
BOJIHBI TOJIIMHY OOOJIOYKM B 3TOM MECT€ PEKOMEHAYETCS YBEJINYUBaTh IIyTEM
CHpSMJICHUS] BEpXHEH KPUBOM MONMEPEHYHOI0 CeYeHHUs] 0OO0JO0YKM WMJIM YTOJIIEHUS BCEro
CEUEHUSI.

MuHuUMaNbHYIO TOJIIHMHY MPOJOJIbHBIX OOPTOB CllelyeT NPUHUMATh B 3aBUCUMOCTHU
0T AMaMeTpa pabouMx CTEpP KHEH, pacIosIOKEHHBIX B 3TUX OopTax, paBHoH (1,5-4)d, rae
d - TONIIMHA 0O0JIOUKH.

14.3.17 3arsxkKu B MaHENIX-000JI04KaX PEKOMEHAYEeTCsl IPUHUMATh CTaJbHBIMU (U3
MPOKATHBIX Mpoduieil) uam Keae300€TOHHBIMU, APMUPOBAHHBIMH  CTEP>KHEBOM
apMaTypo#, apMaTypHbIMU KaHaTamMH. CTalbHBIE 3aTSDKKA MOTYT OBITH OTKPBITHIMHU HJTH
00€TOHUPOBAHHBIMHU.

14.3.18 OO0o0no4YKM PEKOMEHIYEeTCSI apMHUpOBaTb CBapHBIMH  CETKaMHU U3
OOBIKHOBEHHON XOJIOAHO-A€()OPMUPOBAHHONW MPOBOJIOKH, NPOAOIbHBIE OOPTa U KWIb -
CBapHBIMHU KapKacaMM U OTAEJIbHBIMU CTEPXKHSIMU, a TOPILEBbIE AUadparMbl - CBAPHBIMU
CeTKaMH, KapKacaMH U OTJEIbHBIMHU CTEPKHIMH.
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B nHakmoHHBIX Auadparmax s BOCHPHUSATHS TJIABHBIX PACTATHBAIONIMX HAMPSKEHUN
CIIeIyeT MpeayCcMaTpUBaTh JOMOTHUTEILHOE apMUPOBAHUE CBAPHBIMU CETKaMU (CM. pUC.
14.16, nu 14.17, B).

14.3.19 B OeckwieBbIX ITaHEIAX-000JI0UKaX M B O0OJIOYKAX C 3aTsDKKaMU
pPEKOMEHIyeTC sl IPeayCcMaTpUBaTh YE€ThIpe MOIBEMHBIC TIETIU B TOPLEBBIX quadparmax,
a B KMJIEBBIX, KPOME TOTO, - JIBE METIU B KHJIE HA PACCTOSHUH 2,5-3 M OT O1op.

14.3.20 B npomosibHBIX OOpTax peKOMEHAYETCs MpeayCMaTpUBaTh PACIONOKEHHbIE C
maroM 1,2 - 3 M 3akiajHble JeTanu A coeAuHeHus maHenel. Ilpu HeoOXoauMocTH B
KpailHUX mnaHensX (y TOPLOB 3JaHMS M Y TEMIEpaTypHbIX ILIBOB) K ATUM JETasIM
PEKOMEHAYeTCsS MPUBAPUBATh CTAJbHBIC MONEPEUHbIE PACIIOPKH M3 Yrojika UM TPYOBI.
Heo6xoauMocTh YCTAaHOBKM TaKMX PAacloOpOK YCTaHABIMBAETCS PAacueTOM Ha JCHCTBUE
YCHJINH TIONIEPEYHOT0 HAMPABJICHMSL.

14.3.2]1 VYTemieHHy0 WIH XOJOJHYIO KpOBJIIO CIEQYeT NPOEKTUPOBATH C
YTEIUIUTENIEM U THIPOU30JIALUOHHBIM KOBPOM, YKJIAIbIBAEMBIMH HEMOCPEICTBEHHO I10
KPUBOJMHEHHON TOBEPXHOCTH KE€JI€300€TOHHOTO BOJIHUCTOTO TIOKPBITHSL.

[Tanenu-00010YKU TOTHOM 3aBOJCKOM TOTOBHOCTH PCKOMEHAYCTCA NPOCKTUPOBATD C
3(1)(I)GKTI/IBHBIM YTCIUIUTCIIEM U THAPOU3OJIANUOHHBIM CJIIOEM, HAHCCCHHBIMU
MCXAaHU3UPOBAHHBIM CIIOCOOOM.

14.3.22 B BOJHUCTBIX NOKPBITHIX MOKHO IIPEyCMaTpUBaTh IPOEMBI 711 OCBEILEHUS,
a’paluy, KOMMYHHKAllMd W T.I. TP COOJIIOJEHUM peKOoMeHAauuil m. 6.5 HacTosero
CII. lIlupuny npoema pekoMeHayeTcs npuHumarh He 6onee 0,4 mmpunsl nanenu. [Ipu
TOM HEOOXOJIUMO COXPaHATh YYaCTKM IONEPEYHOr0 CEUYEHHUs MO HU3Yy M Ha IpeOHAX
BOJIH TaHENM, B KOTOPBIX pa3Mmemiaercsa pabouas apmarypa. [Ipm HeoOxomumocTu
3HAYUTENIBHOTO YBEJIMYEHUS IIMPUHBI OTBEPCTHSI, IIPEBBILIAIOIIETO YKa3aHHBIM pasMmep,
IIPOEM PEKOMEHIYETCs yCTpauBaThb Ha BCIO LIMPUHY BOJIHBI, IIPEIyCMAaTpUBasi pamMHOE
oOpamiieHne, paBHOIPOUYHOE CEUECHHUIO BOJIHBI.

14.3.23 B wMecTax NpUMBIKaHHS BOJHHUCTBIX TIIOKPBITUH K TOPLEBBIM CTEHAM
HEOO0XOUMO MpeaycMaTpuBaTh COEIUMHEHHS, HE MPEMATCTBYIOUIME BEPTUKAIHHBIM
IEPEMEILLIEHUSAM KOHCTPYKIUI TOKPBITHUS.

15 BenapyuieHHbIe TAHEIH € IVI0OCKO# BepXHeil OBEPXHOCTHIO

OcHOBHBIE TOJIOKEHUS

15.1 BCHap}/I_HCHHLIC MaHeIu C IJIOCKOM BerHeﬁ IMMOBCPXHOCTBIO  ABJIAIOTCH
MMPOCTPAHCTBCHHBIMHA 3JICMCHTAMU HOKpBITI/Iﬁ n HCpCKpLITHfI. OHU HUMEIOT NEPpCMCHHY IO
TOJIIIUHY, YBCIWMYHUBAIOMIYKOCA K KOHTYPY, U BBIIYKIIYIO CPCAWUHHYIO IMOBCPXHOCTD,
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ONMCAHHYI0 Ha IUIOCKOM KOHType (puc. 15.1). B cimyuae cTymeHYaToro u3MeHEHHS
TOJIIIMHBI TAaHEJN Ha3bIBAIOTCS CTYNEHYaTO-BCIapyleHHbIMU (puc. 15.2).

1 - apMaTypHas ceTka; 2 - TOTOJIHUTEIbHbIE CETKU B YIJIaX MaHeNu; 3 - IpeJBapUTeIbHO
HanpsHKEHHBIN apMaTypHBIN HOsIC

Pucynok 15.1 - CxeMa HeHAPYLLIEHHOW NaHeJu

Pucynox 15.2 - IlonepeyHoe ceyeHHe U NOCTPOEHNE HUKHEN MOBEPXHOCTH
CTYNEeHYAaTO-BCNAPYLIEHHOH NaHeH

[IpsiMoyTOJIbHBIC BCIIAPYIICHHBIC TTAHETH 3aBOJICKOTO M3TOTOBJICHUS MPOCKTUPYIOTCS
uHOM /1 < 7 M, mupuHOM /2 < 3,6 M U ¢ oTHOIIEHUEM CTOpoH [1/[2 < 2. Tlpu Gombmnx
npoJieTaX WIA TOJUIOHAJIBHOM IUIAHE MEPEKPhIBAEMOT0 IOMEUICHHUS MPUMEHSIOT
cOOpHBIC BCHApYyIICHHbIE KOHCTPYKIUH. [Ipy 3TOM pa3Mmepbl TakKuX KOHCTPYKITHMA
pEeKOMEHyeTCs MPUHUMATh He Ooriee: 1o jumHe /1 = 12 M; 1o mmpuHe /2 = 9 M.

15.2 BcnapylieHHble MaHETH MOTYT MPOEKTHPOBATHCS Kak [UIsl OJHOMPOJETHBIX
(pa3pe3HbIX), TaK U MHOTOIPOJIETHBIX (HEpa3pe3HbIX) MOKPHITHI U MEPEKPHITUH, a TAKKe
B KaueCTBE CPEIHHMX PACIOPHBIX AJIEMEHTOB COOPHBIX 0e30aOUHBIX MEPEKPHITUH (pHuC.
15.3).

BcenapyienHbie maHenu U KOHCTPYKIIMU MOTYT OMUPATHCA MO yriiaM, [0 KOHTYPY, 10
TPEM WJIU 10 ABYM MPOTHUBOIOJIOKHBIM CTOPOHAM.
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1 - KOJIOHHA; 2- HAaAKOJOHHBIC IIJINTHI, 3- BCIIApYUICHHBIC ITAHCIIN

Pucynok 15.3 - [IppMeHeHne BCapylIeHHbIX MaHe el B COOPHBIX 0€30a109HBbIX
NnepeKpbITUSIX

15.3 TlaHenu M KOHCTPYKLHHU C IUIOCKOM BEepXHEH IMOBEPXHOCTHIO NPUMEHSIOT B
COOpPHBIX TOKPBITUSX U MEPEKPBITUAX 31aHUM M COOPYXKEHUH, A KOTOPhIX PaCUETHOM
SBIISICTCS PABHOMEPHO pacipeseneHHas (uiu Oau3Kas K Helt) Harpyska.

15.4 BcnapylieHHble MaHENIM W KOHCTPYKIMM, KaK IPaBUJIO, MPOEKTHUPYIOT C
IIpeBapUTENILHO HAMNPSKEHHBIM apMUPOBAaHUEM IO KOHTYPY.

15.5 IllarpoBblie maHeNHW C TUIOCKOHM TUIMTOM MOCTOSHHOW TONIIMHBI ¢ pedpamu Mo
KOHTYpY pa0oTaloT Kak MPOCTPAHCTBEHHBbIE MAHEIM M MPUMEHSIOTCS B MEPEKPHITUAX
KHUJIBIX U OOIIECTBEHHBIX 3JJaHUH.

15.6 HwwxHIOIO NOBEPXHOCTh  NPSAMOYTOJbHBIX  BCHApYyIIEHHBIX  IaHeNeil
PEKOMEHAYeTCS OuYepyMBaTh MO MOBEPXHOCTH IMOJIOKUTEIBHOW I'ayCCOBOM KPUBHU3HBI,
3aJJaHHOM ypaBHEHHEM

(-4 /7 (1-4 15)
e 1-Cl4x? /R +4y? /B

(15.1)

FIle- CTpciia moaAbEMA MOBECPXHOCTU B LCHTPEC MAHCINU MO OTHOICHUIO K IIJIOCKOMY
KOHTYDY;

[1 u [2 - pa3mepbl cTOpOH KOHTYpa (IO OCSM OOPTOBBIX pedep);

X, y - TeKyuue KoopauHatel (puc. 15.1, 15.2);
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C - mapamerp, uamensttoutuiics ot 0,3 1o 0,5 (pekomennyercs npunumates C = 0,45).
Pexomenpanuu o pacuery

15.7 Pacuer BcmapylI€HHBIX IMAHENIEH MPOU3BOAUTCA MO MPEACIBHBIM COCTOSIHUAM
cornacHo TpeboBanmsiM CHull 52-01 u pexomenmarusm paszaena 4.2 nacrosmero CII.
IIpu sTOM Hecymias COCOOHOCTh M CEYEHHs] OCHOBHOW apMaTyphl MOsica ONpPEAessioT
METOJIOM TNPEAETLHOTO PAaBHOBECHSI.

15.8 Jlnsi mpsiMOYTOJBHBIX BCHAPYIIEHHBIX M CTYNEHYATO-BCHAPYIICHHBIX IaHENIeH
(puc. 15.1, 15.2), onepThiX IO KOHTYPY, pacrop H IomycKaeTcs OnpenesTh, HCTIOIb3Ys
maTpoBYyIO cxeMy uznoma (puc. 16.3, 6), mo popmyie

IEI
Hl o HI = H = q”' = ]
12f,if + & (15.2)

a TUIOIIA/b CEYEHUs] apMaTypbl NpPEABApPUTENFHO HANpsHKEHHOTro mosica As - 1O
bopmyie

H

A = .
2R, (15.3)

B dopmynax (15.2) u (15.3):

f=h0 - 0s/4 - pacueTHBII TOIBEM TaHENH (puc. 15.2);

[1, [2 - pacueTHBIE pa3Mephl MaHeTH (PACCTOSHUE MEKIY OCSMHU OMOPHBIX TUIOIIAJIOK);
Rs- pacdeTHOE COMPOTHUBIICHHE MIPEIBAPUTEIHLHO HAMIPSHKEHHON apMaTyphI M0sICa;

Yd- KOO(POHUIHUEHT, IPUHUMAEMBbIH PaBHBIM 1; 1JIs TUTUT ¢ OTHOILIEHUEM JUIMHBI CTOPOH
ot 1,7 no 2 wmu npu h0/[2 < 1/25 y4 = 0,8, a ans xkpallHUX NaHeNed MOKPBITUI WM
NEPEKPBITHH, /U1 KOTOPHIX HE BBINOJHIIOTCA pekoMenaanuu 1. 15.20 nacrosimero CII,
vd =0,7.

JU1st TOIMIOHANBHBIX BCIAPYLICHHBIX MaHenen (puc. 15.5, B), y KOTOPBIX HEHTpalIbHas
NaHeJIb UMEeT He3HAYUTEIbHbIE pa3Mepbl UM OTCYTCTBYET, T.e. 0 < r1 < r/4, miomanb
CeUueHHsI apMaTyphl IPeBApUTENFHO HAMPSKEHHOTO Mosica A omnpeaensercs no popmyre

2

A, = —L

R e
L e (15.4)

rae 71 - painyc Kpyra, BIMCAHHOTO B KOHTYP LIEHTPAJIbHOU [TaHEIIH;
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7 - paJinyc Kpyra, BIIMCAHHOTO B MOJUTOHAJIbHBIN KOHTYP;
a = 2n/n, TA€ > 4 - YUCIIO0 CTOPOH MOJUTOHAILHOTO KOHTYpA.

Hecyniyro crocoOHOCTh MaHENU MO CKUMAIOIIUM YCHWIMSAM B IUTUTE JOMYCKaeTCs
MPOBEPATh KaK ISl BCHApPYIICHHON MaHEIW C HeCMellaeMbiM KOHTypoM (cM. 1. 15.9
Hacrosiero CIT).

15.9 I[J'Iﬂ BCHApYHICHHBIX W CTYIICHYATO-BCIIAPYIICHHBIX IaHeNnell ¢ HecMellaeMbIM
KOHTYpPOM IPEACIIbHAA Harpys3Ka ¢ WJIN TOJIIUHA IIATBI SS MOYET OBIThH OIIPCACIICHA 110

bopmyie

3+ 1)
g= flzf:f i I

(15.5)

B sTOM ciydae pacueTHBIN MOIBEM TAHETH f7 ONMPENEISIOT ¢ YYETOM HEYIPYTHX
nedopmariuii cxaroro 6eTona mo popmyse

Ja = 1, [1-H (h+b)/ (41} Enby) . s

rac Sm— CPCIAHsAs TOJIIIHHA BcnapymeHHoﬁ U1 CTyHquaTo—BcnapymeHHoﬁ IIaHCIIN,

Eb1 - CHIDKEHHBIH MOJIYJIb YIIPYTOCTH JIJISl HETIPOJIOKUTEILHOTO JICHCTBUS HArPY3KH,
onpenensieMblit popmyoi (5.2).

[Ipu npomomKUTENbHOM IEHCTBUU Harpy3ok Epl 3amensiercsa Ep,t no popmyne (5.1).

15.10 Jns ma”eneit, onepThiX MO ABYM CTOPOHAM WJIM MO yTIJjlam, KpoOMe€ pacuera 1o
maTpoBoM cxeme, npuBeAeHHoro B 1. 15.8 nacrosimero CII, ciemyer mpoM3BOIUTH
pacuer MaHeNd B OJHOM WM Tpu /1 # /2 COOTBETCTBEHHO B JBYX HAIPaBIICHUAX IO
OaylouHOM cxeMe u3noma kak 6anku [1-o6pasnoro ceuenus (puc. 16.3, a).

Pacyer HauMHAIOT C BBIYMCIEHUS TEOMETPHUUECKHX XapaKTEPUCTHK MPHUBEACHHOTO
CEUEHHS W BBIUMCIICHUS MPEIEIbHBIX U3rHOAI0NIMX MOMEHTOB B OMOPHOM ceueHuu (Mo)
u B cepeaune mposiera (Mc). OnpeneneHue Hecymied CIIOCOOHOCTH BBIMONHSIOT T10

dbopmyre

@5 = 2(M, + M) /11,38 - 17)),

(15.7)
rne Ix - mupuna 6anku [1-o6pa3Horo ceueHus;
ly - paccTosiHUE B CBETY MEKy KOJOHHAMM B HAlPaBICHUHU IIPOJIETa OaJIKH.
MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PHSMELLIE'HHE' peKname
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B kadecTBe pacueTHON BeNMYMHBI HECyIIEH CIIOCOOHOCTH NaHEIH MEePEeKPBITUS
BbIOMPAETCs] MEHbIIAsl U3 HATPY30K g U gh.

15.11 Ompenenenne mnporuda mMoas CTYNEHYATO-BCHAPYLIEHHOM maHenun wl
MPOU3BOIUTCS MPUONMKEHHO KakK JUIs Kele300€TOHHOW KOHCTPYKLHUH, ONEpTOi o
KOHTYpY, 0€3 TpeIllH B pacTAHYyTOi 30HE, 1o hopmyie

2
Wy =(J|Z+g} {F;J"IIEEIJ +-PF1‘!E!P,¥_);{3255'{:)" (158)

I€ ps U p/ - COOTBETCTBEHHO KPAaTKOBPEMEHHO M JINTENbHO JEHCTBYIOIIAs Ha
MEPEKPHITHE HArPy3KH.

[Tockonbky B cocTaBe NEPEKpPBHITHS MaHEIW OMHPAIOTCA IO yriaM, K BeIHMYHHE
nporuba MmIUT w] A00aBIAIOT BEIWYUHBI Tporuda pedep w2, BBIYUCISIEMBIC KaK I
O0aok ['-00pa3HOTO ceueHus, W BBIUMTAIOT BEJIWYMHY BBITHOA pedpa oT obkaTus
HanpsraemMoi apmaTypou mnosca.

15.12 Pacder maTpoBBIX MaHENEeH ¢ pedpaMH MO KOHTYPY U IUIOCKUMHU ILTUTAMHU
MOCTOSSHHOM ~ TOJIIMHBI 1O HECylled CHOCOOHOCTH MPOU3BOAUTCS IO METOAY
MpeIeIbHOr0 PaBHOBECHS C UCIIOJIB30BaHUEM KOHBEPTHOM U OaJIOUHOM cXeM H3jI0Ma.

15.13 Pacuer cOOpHBIX IPEIBAPUTEITHLHO HANIPSHKCHHBIX BCIIAPYIICHHBIX KOHCTPYKITUH
M0 MpeNeabHbIM COCTOSHUSM JIOJDKEH BBIMIOJMHATHCS Ha YCHIIMS, BO3HHUKAIOLIUE 0 U
MOCJI€ 3aMOHOJIMYMBA-HHUS CTHIKOB COTVIACHO pekoMeHaanusaM 1. 4.2 Hacrosimero CII.

15.14 [Ins npenBapuTeIbHO HANPSHKEHHBIX IaHENEH, ONEpPThIX IO KOHTYpY,
yaoBieTBopsiomux TpeboBanusm mm. 15.1, 15.17, 15.20 nacrosimero CII, mpoepky
TPEIIUHOCTOMKOCTH JIOMYCKAeTCsd HE MNpOU3BOAUTH. I[IpoBepka TpenmHOCTONKOCTH
MaHesel, ONepThIX MO JABYM CTOPOHAM WJIM IO yriam, IPOU3BOIAUTCS KakK JUid OaTOYHBIX
aneMeHTOB [1-00pa3HOro ceueHus COOTBETCTBEHHO B OJTHOM WMJIU B JIBYX HaIllpaBICHUSX.

KoncTpyupoBanue

15.15 HuxHIOIO NMOBEPXHOCTh CTYNEHYATO-BCIAPYIIEHHBIX MaHENEeW NPOEKTUPYIOT
TakuM 00pa3oM, 4TOObI B HAmpaBICHWH OCe X M y OHa ObLIa OuepyeHa IyraMu
noBepxHocTu (puc. 15.1), mepecedyeHnss KOTOPbIX C BHYTPEHHUMH TI'PaHSAMU KOHTYPHBIX
pebep nexanu OBl B INIOCKOCTH OCE apMaTypHOTO T0sica OMOPHOTro KOHTYpa (puc. 15.2).
B kauecTBe ONUCHIBAIOMIMX AYT B 3aBUCUMOCTH OT TEXHOJIOTUYECKUX U aPXUTEKTYPHBIX
cooOpakeHMii JOMyCKaeTcsl MPUHUMATh KBaJpaTHYI0 Napaboily WiM Ayry Kpyra co
cTpenoii moabema f. KonamuecTBo cTynenei, Kak mpaBuiio, IpUHUMAETCS OT 2 J10 5.

15.16 BenapynieHHbIe M CTyIIEHUATO-BCIIapYLLIEHHbIE TAHEIN MOTYT IPOEKTHPOBATHCS
C OJHMM WJIHM HECKOJbKMMH KeccoHamu. Ilpum /1/[2 > 1,7 maHenmu KOHCTPYHUPYIOTCS C
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IBYMSI WM TpeMsl KECCOHaMM, OKaHMIIEHHBIMH peOpaMH, MpU 3TOM BCHApyLICHHbIE
TUTUTBI CMEKHBIX KECCOHOB IIPOEKTUPYIOT Kak HepaszpesHbie (puc. 15.4).

a - CTYTICHYaTO-BCIIapyIICHHAs ITaHEeb C OJTHUM KECCOHOM; O - CTYIIEHYATO-
BCITApYIICHHAS TTAHENb C IBYMsI KECCOHAMM; 6 - BCTIApyIICHHAs TTaHeNb; / - OCHOBHAs
pacTsHyTas apMarypa mnosica; 2 - Kapkac ImornepeyHoro apMUpOBaHUs KOHTYPHOTO pedpa;
3 - ceTKa IUIMTHI

Pucynok 15.4 - KOHCTPYKTHBHBbIE CXeMbl BCIIAPYLIEHHBIX MaHe el

15.17 Ilnuty maHenei apMUPYIOT CBAPHOM CETKOM M3 MPOBOJIOKU JUAMETPOM 3-4 MM
¢ siueiiko pazmepom 200200 MM U 10 yriiaMm Ha ydacTkax /1/6 u [2/6 nOTOTHUTEIBHON
CETKOM W3 CTEep)KHEW TOro ke JuaMeTpa, pacrojiaraéMoil IMoJi OCHOBHOM CETKOH, U
MIPOEKTUPYIOT U3 OETOHA Kilacca 25 U BhIIIIE.

B mumre momyckaercs mpeaycMmaTpuBaTh OTBEPCTHS M IIpoeMbl. KoHCTpyHpoBaHue u
apMHUPOBAHKME TUIMTHI B 30HE OTBEPCTHH JOJDKHBI YAOBJICTBOPATH TPeOOBaHUAM II. 6.5
gactosmero CII.

15.18 KoHnTypHBIE pebpa maHeneid apMUpyOT MPEIBAPUTEIHHO HAMPSHKEHHBIMU
CTepXKHSIMH WJIM KaHATaMH TaKHUM 00pa3oM, 4TOObI CO3/1aBajICs 3aMKHYThIN apMaTypHBIi
nosic. 3aaHKEpUBAaHUE CTEP>KHEN B OMOPHOI 30HE MPEyCMAaTPUBACTCS C MPUMEHEHHEM
MPUBAPKH UX K CTAIbHBIM OMOPHBIM KOJIOJKaM aHKEPHBIX YCTPOICTB U 3a CUET
creruieHus: ¢ 6eroHom coriacHo TpedoanusM CII 52-102. B Tom cirydae, eciiu CTEp>KHA
WM KaHAThI MPOCKTUPYIOTCS 6€3 aHKEPOB, PEKOMEHAYETCS IOBOJIUTh apMaTypHBIE
AJIEMEHTHI 10 HapY>KHOM IPaHU MIPOTUBOIOIOKHOW CTOPOHBI TAHEIH.

[IpenHamnpspkeHre MOXKET OBITh MPETYCMOTPEHO MO Coco0y HATSHKEHUS apMaTyphbl Ha
0eTOH B MpoIlecce MOHTa)Xa 3JIEMEHTOB C MOCIEAYIOIIUM OOETOHUPOBAHUEM HWIIH C
HaATSHKEHHEM Ha yIOphl B 3aBOJICKUX YCIOBHUAX (B Mpefenax KOHTYPHBIX pedbep cOOpHBIX
3JIEMEHTOB) C TMOCJIEAYIOIIMM YCTPOWCTBOM CTBHIKOB I05ica, MEPEKPHIBAIOLINX IIIBBI
MEX1y dJIEMEHTaMH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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C mempr0 KOMIEHCAIlMM BO3MOXHBIX HEyNpyrux nedopmanuii amas cOOpHBIX
BCIIAPYIICHHBIX KOHCTPYKLHUH CIETyeT MpelyCMaTpUBaTh CTPOMTEIbHBIH HOABEM fc>
Jp/5, HO He MeHee 20 MM.

15.19 B KOHTYpHBIX peOpax KpoMe OCHOBHOM pacTSHYTOH apMaTypsl (apMaTypHOTO
nosica) clefyeT NpedycMaTpuBaTh MonepeuHyto apmarypy (puc. 15.4). B pebpax,
ONEpThIX MO BCEH JUIMHE, YCTAHABIMBAIOT OJMHOYHBIE apMaTypHblE KapKachl,
pacrioyiaraeMble 0 BO3MOXXHOCTH OJIMKe K Hapy»kHOH rpanHu peopa. Ilpu stom okono
YIJI0B KapKachl JOJKHBI UMETH IONEPEUHBIE CTEP)KHU ITUAaMETpPoM 4-6 MM ¢ 1IaroM He
6onee 50 MM U HIDKHHE CTEpXKHU JMAMETPOM He MeHee 6-8 MM. B koHTypHBIX peOpax,
UCTIBITHIBAIOIIMX M3TU0 B BEPTUKAIBHONW M TOPU3OHTAIBHON IJIOCKOCTSX, OKOJIO YIJIOB HA
yuactkax /1/6 u [2/6 npeaycMaTpuBarOT JOMOJIHUTENIbHBIE apMaTypHbIe KapKachkl BOJIU3U
BHYTpPEHHEH I'paHu pedpa U3 CTEp)KHEH TOro K€ CEYEeHHUS U B TOM e KOJIMYECTBE, UTO U
y Hapy>KHOM rpaHu peOpa Mpu onupaHuu pedep 1o Bce AJTuHe.

15.20 OcHoBHbIE pa3Mepbl 3JIEMEHTOB B CpPEAHEH 4YacTH BCHAPYIIEHHBIX U
CTYIIEHYaTO-BCIAPYIIECHHBIX NAHEJIEH PEKOMEHIYeTCs NMPUHUMAaTh HE MEHEE: TOJIIHUHY
wiKMTEl §f - 30 MM, MPUHY KOHTYpHBIX pebep - 100 MM, MIMpHHY MPOMEKYTOUHBIX
pebep Mexnay keccoHamu mnaHenedl - 50 MMm. BpicoTy KOHTypHBIX pebep mnanenein
NEPEeKPBITUI Ha3HAuYalOT HE Oosiee YABOSHHOM BBICOTHI CEUECHUs NMPHUMBIKAIOIIEH K pedpy
IUINTBl U HE MEHEeEe BBICOTHI, HEOOXOAUMOW IO pacyeTy MaHeau Mo OalodHO cxeme
u3jioma.

B KoHTYpHBIX peOpax Ha JJIMHHBIX CTOpPOHax /] maHesnel, pacroloKEHHBIX MO Kparo
3/1aHUS UM COOPYKEHMsI, PEKOMEHAYETCsl MIPENyCMaTpUBaTh TOPU30HTAIBHBIE TIOJIKH Y
HIDKHEH TpaHu pelpa, yBEJIWYEHHE LIMPUHBI UM COOTBETCTBYIOLIETO AapPMHUPOBAHUS
pelpa U1 yMEHbIICHHS MOIATIMBOCTH KpaitHUX pebdep B rOpU30HTalIbHON MtockocTu. C
9TON K€ LIEbI0 B KPalHMX INaHEIsX BO3MOXKHO NPENYyCMOTPETh YBEIMYEHHUE TOJILIMHBI
WJIM apMHUPOBAHUS IUIUTHI, & TAKKE COOTBETCTBYIOLIUE CBS3U MEXy MAHEIBIO U APYTUMU
HECYIIMMU KOHCTPYKLUAMU 34aHUSI UIIU COOPYKEHUS.

15.21 BcnapymieHHble TaHenu pa3MepoM He Oonee 4x6 M st 0e30am04HBIX
nepekpbiThii  (puc.  15.3) momyckaeTrcs MPOEKTHPOBaTH 0e3  MpeaBapUTEIbHO
HaIpsSHKEHHOTO apMAaTypHOrO TMOsica C TINATEIbHBIM 3aMOHOJIMYMBAHUEM CThIKA IO
KOHTYDpY, IIpeAyCMaTpuBasl epeiayy pacliopHbIX YCHINKA HAa HAJIKOJIOHHBIE 1OJ0CkHL. [Tpn
3ToM pebOpa MaHenW apMHUPYIOT C YYEeTOM YCWIHHA, ACHCTBYIOIIUX B CTaJAMIX
W3TOTOBJICHUS], MEPEBO3KM M MOHTaXa. TOJNIIMHY BCHAPYLIEHHOM IUIMTHI B CEPEAMHE
TaKuX MaHeJed MEePeKpbITUN MPOU3BOACTBEHHBIX 3[JaHUN NPUHUMAIOT MO pacyeTry Ha
npojaBiuBaHue cornacHo 1. 6.2.46 CII 52-101, Ho He MeHee Oy = 40 MMm.

OdepraHue HUXKHEH MOBEPXHOCTHU MAHENU JOJKHO YAOBIETBOPSATH PEKOMEHIAIHSIM
mm. 15.6, 15.15 nacrosmero CII.

15.22 CoOopHble BchapylleHHblE KOHCTPYKIIMM Ha HPSIMOYTOJIBHOM  IUIaHE
PEKOMEHAYeTCS KOHCTPYHPOBATh TaK, YTOOBI CTHIKA MEXKIy MOHTaKHBIMU 3JIEMEHTAMU
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pacnojiaraiuCb 1m0 BO3MOXHOCTH BIOJIb JMHUN H3JI0Ma pacquHoﬁ HlanOBOﬁ CXCMbI
paspyLicHus. HpI/I 9TOM KOHCTPYKIUH OOITYCKACTCA MPOCKTUPOBATL:

npu [2 <7,2 M - U3 YeThIpeX TPEYTOJIbHBIX 371eMEHTOB (puc. 15.5, a);

npu [2 > 7,2 M - U3 YETBIPEX TPANCHUCBUIHBIX U OJJHOTO MPSMOYTOJBLHOTO 3JIECMEHTA
(puc. 15.5, 0);

Ha MMOJIMTOHAJIbHOM IIJIaHEC - U3 TPCYT'OJIbHBIX WJIHN TPAIICIIUCBUAHBIX naHeneu (pI/IC 155,

B).
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a - Ha TIPSIMOYTOJILHOM TUTaHE U3 TPEYTOJIbHBIX 3JIEMEHTOB; 6 - Ha MPSIMOYTOJILHOM IIJIaHEe
U3 MIPSIMOYTOJIBHOTO U TPANEUEBUAHBIX 3JIEMEHTOB; 6 - HA IIOJIUTOHAJIBHOM KOHTYDE; / -
cOopHbIe MaHeny; 2 - apMaTyPHBIH MOsIC

Pucynox 15.5 - CxemMbl COOPHBIX BCIAPYIIEHHBIX KOHCTPYKIHIA

MoHTaXHBIE 31IEMEHTBI KOHCTPYKLIHUH IIPOCKTUPYIOT C OKAMMIISIIOLIUMU, @ B CIIy4ae
HEOO0XOIMMOCTH M C IPOMEXYTOUYHBIMHU peOpaMu U IUTUTOH NepeMEeHHON TOIIUHBI
coracHo pekomeHaanusm mi. 15.15 u 15.18 nactosmero CII. CTeiku My COOPHBIMU
3JIEMEHTaMHU, COBIAJAIOIINE C PACUETHBIMU JIMHUAMHU U3JIOMA, JOIYyCKAETCs
KOHCTPYUPOBAaTh KaK LUIMHAPUYECKHUE IaPHUPBI.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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15.23 IlupuHy ONOPHBIX IUIOMIAJOK NPHU ONMPAHUM IO KOHTYPY WIH IO JBYM
CTOPOHAaM pPEKOMEHJIyeTcs NpUHMMAaTh He MeHee 50 MM, a OIOpHbBIE IOBEPXHOCTH
naHeJei, OnuparoMxcs Mo yriaM, pamepoMm He meHee 70x70 MM (pu onmMpaHHUU Ha
MeTaJUIMYeCKHe 3aKiIaJHble neTanu) U pasMepoM He meHnee 100x100 MM (mpu onupaHuu
Ha OETOHHBIE TTOBEPXHOCTH).

15.24 B MHOrompoJIeTHBIX HOKPBITUSIX M MEPEKPBITUSAX M3 BCIAPYIICHHBIX MaHeleil
WIM KOHCTPYKIMI 3aMOHOJMYMBAHHUE CTHIKOB M CBapHbIE COCIMHEHUS MEXAY HUMU
IpeIyCMaTpUBAIOT 110 KOHCTPYKTUBHBIM COOOpa)KEHHUSIM WIJIM M3 pacueTa MOKPHITUS WU
MIEPEKPBITUS KaK AJIEMEHTA 3[aHUs B 1IEJIOM HAa FOPU3OHTAJIbHBIE Harpy3ku. B cimyuae
HEOOXOIMMOCTH 10 KOHTYpY TMaHesled MpelycMaTpUBalOT INIMOHKH, OOpazyeMble
0E€TOHOM 3aMOHOJIMYUBAHMS CTHIKA.

B03MOXHO yCTpOHCTBO HpeABapUTENbHO HAMNPSIKEHHOTO IOsiCa HA BCIO JJIMHY HIIU
IIMPUHY TEPEKPHITUSA MO OCSIM ONOp B IIBAX MEXAY CMEXHBIMH mpojeramu. [Ipumep
pelIeHsl TaKoro COOPHOTO MOKPBITHS Ul s4eiku pasmepoMm 7,2x7,2 M NpUBEIEH Ha
puc. 15.6.

CThIKM MEXIy KOHCTPYKUMSAMM CMEXHBIX IPOJIETOB JOJDKHBI YJIOBJIETBOPSTH
KOHCTPYKTHUBHBIM U pacueTHbIM TpeOoBaHuAM 1. 6.4 HacTosero CII.

2
i
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 275
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1 - KOHTYpHBIN 2JIEMEHT; 2 - LIEHTpaJIbHAas IIUTa; 3 - KOJIOHHA C OTBEPCTUAMU JIJIs
MPOIyCKa HampsiraeMoi apMaTypbl; 4 - 3aMOHOJIMYMBAEMBIE 1a3bl; 5 - HampsraeMas
apMaTypa; 6 - CTajbHas IUIACTHHA JJISi CBAPHOT'O COEAMHEHUS] COOPHBIX 2JIEMEHTOB; B
ceueHUH A-A: 5a u 5b - monoxxeHue BepxHel apMaTypbl COOTBETCTBEHHO B OTIOPHOM
CCUYEHUU U B CPEIHEN YacCTH MpoJIeTa

Pucynox 15.6 - BcnapyieHHoe nepeKpbITHE ¢ HaTSKEHHEM apMaTypbl Ha 0eTOH

16 IlIaTpoBbIe KOHCTPYKIMH

OcHOBHBIE TOJIOKEHUS

16.1 [llatpoBble KOHCTPYKIUH JJIsl IOKPBITUN WIIM MEXAYITaXKHBIX NEPEKPHITUN 31aHNN
Pa3IMYHOTO Ha3HAYEHUS BBINOJIHAIOTCS B BUAE TOHKOCTEHHBIX CKJIAJ0K U
IIPOCTPAHCTBEHHBIX IUIMTHO-CTEP>KHEBBIX CUCTEM (PaMHO-IIATPOBBIE KOHCTPYKLIUN).
OTAUYUTENBHBIM IPU3HAKOM IIATPOBBIX KOHCTPYKLUH siBiIsseTCs (popMa HecyIen
KOHCTPYKIIMHU B BHJI€ MHOTOTPAaHHUKA Ha IJIOCKOM MOJUTOHAJIBHOM (KaK MPaBHIIO,
PSMOYTOJIBHOM) KOHTYpe. MHOTOrpaHHUK UMeeT GOpMY MOIHOM WM yCEUEHHOM
nupaMuiel. B ocienHem ciydae B IEHTPaJIIbHOM YacTH IUIaHA KOHCTPYKIIMM UMEETCS
rOpU30HTaNIbHAs IPaHb, Ha3bIBaeMasi CPEAHUM JAUCKOM (puc. 16.1, a).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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a - C BECPpTUKAJIbHBIMU 60pTOBBIMI/I JJIEMCHTaMU,; o - r1agAKUEC C KalluTCJIbIO U
HA/IKOJIOHHOH TOJIOCOH; 6 - U3 peOPUCTHIX TUTUT

Pucynoxk 16.1 - CxeMbl IIATPOBBIX CKJIA/I0K MOKPBITHH M NMEePEeKPBITHH

[[TaTpoBbIe TOHKOCTCHHBIE CKJIA[IaThIle KOHCTPYKITHH (IIIATPOBBIE 00OIOUKH )
00pa30BaHbl TOHKOCTEHHBIMHU TUIOCKUMU WJIH PEOPUCTHIMU TUTUTAMU B hopMe
TOPU30HTAIILHOM 1 HAKJIOHHBIX (OOKOBBIX) IpaHei marpa.

[IlaTpoBble KOHCTPYKIMH MOTYT MPOECKTUPOBATHCS KAaK MHOTOINPOJIETHBIMU (WIJIH
MHOT'OBOJTHOBBIMH), TaK M OJHOIPOJIETHBIMU (OTAEJIBHO CTOSIIMMHU) C OMHPAHUEM IO
yrjiaMm Ha KOJIOHHBI, TTI0 HECKOJIBKUM CTOPOHAM WJIU TI0 KOHTYpY (puc. 16.1).

JKene3zobeTonubie maTpbl MOTYT BBIIOJHATHCA C60pHBIMI/I, C60pHO-MOHOJII/ITHBIMI/I
NI MOHOJIMTHBIMH, a TaKXKEC KOM6I/IHI/Ip0BaHHBIMI/I, CT&JIG)I(CJIG306CTOHHBIMI/I, Harpumep,
M3 TOHKHX JK€JIE300€TOHHBIX IJIACTHH HA CTAaILHOM peieT4aToOM KapKace.

[IpocTpancTBeHHas paboTa KOHCTPYKIMM IIATPOBOrO THUIA ONPEAEISETCS HaIUuueM
ycwini pacniopa. Bocnipusitue ycunuil pacnopa KOHCTPYKTUBHO PEILAETCsl YCTPOHCTBOM
3aMKHYTOTO KOHTypa W3 OOPTOBBIX 3JEMEHTOB [0 MEPUMETPY Ilarpa, B KOTOPBIX
pa3MeniaeTcs OCHOBHas apMmaTypa (3aTskka) marpa. BenuunHa pacnopa ompenensiercs
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BEJIMYMHOMN ﬂeﬁCTByIOIHHX Harpy3okKk M COOTHOIICHHUEM OCHOBHBIX TI'COMCTPUYCCKHUX
pasMEpoOB KOHCTPYKIHHU, K KOTOPBIM OTHOCATCA pasMEphbl IUIAHA MaTpa B OCIX
KOHTYPHBIX 2JICMCHTOB, Fa6apI/ITLI CpCAHCTO JUCKA U CTPCiIa IMOAbCMa 1IaTpa.

Crpenoii mogbeMa IaTpa SBJISETCS NPEBBILICHHE YPOBHS CPEIMHHON MOBEPXHOCTH
CpeIHEero JucKa HaJl YpOBHEM Hosca 3aTSHKKH maTpa. HeoOxoaumas BeTUUMHA CTPEIB
NoJbEMa IIaTpa OINpEAEseT CTPOMUTENBbHYIO BBICOTY KOHCTPYKIMM H THOJOTOCTb
HAKJIOHHBIX TIpaHeil maTpa, B CBS3M C Ye€M NpPU KOHCTPYMPOBAHHM IPEBAPUTEIHHO
CTPOUTEJIbHYIO BBICOTY IATPOBBIX KOHCTPYKLMH PEKOMEHIYeTCsl Ha3HayaTh B Mpeaeiax
1/8 - 1/12 nepekpbiBaeMOro mpoJieTa.

OcHOBHOI Hecyllell KOHCTPYKLHEH paMHO-IIATPOBBIX KOHCTPYKUUH SBISAETCS
IIPOCTPAHCTBEHHAs IaTpoBas pama. [IpoosibHBIE OCHM 3JIEMEHTOB IIATPOBOM pambl
PacIioyioKeHb! BAOJb JHAarOHAIBHBIX pedep.

JlnaroHanbHble pambl COOPHBIX PaMHO-IIATPOBBIX KOHCTPYKLMI B 3aBUCUMOCTH OT
BEJIMYMHBI MEPEKPBIBAEMOI0 IIPOJIETA, CTPOUTEIBHOM BBICOTHI IEPEKPBHITUS U ypPOBHS
JEUCTBYIOIMX HArpy30K MOTYT OBITh BBINOJIHEHBl B BHJIE OTAEIbHBIX COOPHBIX
3JIEMEHTOB - paM ¢ mojkocamu (puc. 16.2, a) wim B cocraBe IUIMT B Buie pedep
IIEPEMEHHON BBICOTHI, YBEJIMYMBAIOIIEHCA OT BBICOTHI KOHTYpa CPENHEro IHUCKa /0
BBICOTHI OOPTOBOTO 3JIEMEHTA B YIJIOBBIX 30HaX (puc. 16.2, 6).
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=1

a - 1u1g Harpy3ku 1o 30 kH/m? ; 0 - nst Harpy3ku 10 10 kH/m? ; 1, 2 - KOJIOHHBI C
KanmuTesiMe;, 3 - 00pPTOBBIE SJIEMEHTHI; 4 - THaroHaJbHBIE paMbl; 5, 6 - IUTATHI HACTHIIA; 7
- TMaroHajbHbIe pedpa IUIUT IIEPEMEHHON BBICOTHI

Pucynox 16.2 - COOpHbIe pAaMHO-IIATPOBbIE NEPEeKPbITUS

16.2 IllatpoBble KOHCTPYKIUHU MPEJHA3HAYAIOTCS JUIsl MOKPHITUNA U NMEPEKPHITHH, KaK
MPaBUJIO, KBAIPATHBIX WM MPSMOYTOJBHBIX (C OTHOIIEHHWEM CTOpOH [1/[2 < 2) syeex
3MaHUN C YKPYIHEHHBIM IIAroM KOJIOHH WM cTeH. M3BecTHhl mpuMepsl MIATPOBBIX
MOKPBITUM 3[TaHUI C TPEYTOJIBHOW CETKOM KOJIOHH, a TAK)K€ IIECTH- U BOCBbMUYTOJIbHBIX B
IIJJaHE IIATPOBBIX MOKPBHITHH 3aIbHBIX TOMEIICHUM.

[ITaTpoBBI€ CKIANKHU B IUIAHE PEKOMEHAYETCSI IPUHUMATh Pa3MEpaMu:

- I TIOKPBITHA: Jkene300eToHHbIE - OT 12x12 mo 18x18 M, KOMOWHUPOBAHHEIC
CTaJIeXKeIe300€TOHHEIE - 110 24%X24 M;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 279
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

- JUIsl IEPEKPBITUH - OT 66 10 12x12 ™.

PaMHO-I_HanOBLIe KOHCTPYKIUHN HOKpLITHfI n HeperBITI/Iﬁ B 3aBHCHUMOCTH OT
BCJIIMYHHBI ﬂeﬁCTBYIOIHHX Harpy3okK p€KOMCHAYCTCA NPHUHUMATL B IIJIAHC pa3MCpaMHu OT
6x6 10 18x18 m.

B maTpoBbIX KOHCTPYKIUSAX MOTYT OBITh IIPEyCMOTPEHBI IIPOEMBI IS POITyCKa
KOMMYHUKAIIHH, Ui CBETOBBIX M adPAIlMOHHBIX (DOHAPEH, a TAKXKE KPETIC)KHBIC
MPUCIIOCOOJICHUS [UIsl BOCHPUSTHS COCPEIOTOUYCHHBIX HATPY30K OT MOJBECHOTO
TpaHCIOpPTa, KOMMYHUKAIIWH U T.II., KOTOPBIE CIEAYET pacnojiararh, Kak MpaBuiio, B
y3J1ax CONpsHKEeHUs peodep.

Pexomenpanuu o pacuery

16.3 Pacuer maTpoBbIX KOHCTPYKIIMH BBIMOJHIETCSA MO MPEACTbHBIM COCTOSTHUSIM KaK
JUIA ~ TOHKOCTEHHOM  IMPOCTPAHCTBEHHOM  KOHCTPYKLIIMM B  COOTBETCTBHH  C
pekomenanusmu 1. 4.2 Hactosimero CII.

[IpenBaputenbHble pacdyeThl W pacyeT IO HeCylled CHOCOOHOCTH IIaTPOBBIX
KOHCTPYKUMH  MPOU3BOJATCS  METOJOM  MPEAENbHOTO  pPaBHOBECUS  COTJIACHO

pekomenanusm mi. 16.5 - 16.10 nacrosmero CII.

JIyst aTpoOBBIX CKIIAJOK C OTHOIIEHUEM CTpPEIbl TobeMa K mpostery f/I > 1/10 (pwuc.
16.3) pacuet no aedopmarysaM IaTpa B 1eJIOM JI0MYyCKAaeTCsS HE TPOU3BOIUTh.

a) ¥

a - ¢ U3JIOMOM TIOCpeinHe npoJeTa (6anodHas cxema); 6 - ¢ pa3JeIeHUeM Ha 5 TUCKOB
(maTpoBas cxema U3Jioma);

1 - OOKOBBIE I'paHy; 2 - OCHOBHAs apMatypa nosca; H1 u H> - ycuius B nosice

Pucynoxk 16.3 - CxeMbl pa3pylieHHs] HIATPOBBIX CKJIAI0K
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16.4 Pacuer no Hecy1ei ciocOOHOCTH KOHCTPYKLUH IIATPOBOTO THIIA TPOU3BOAUTCS
NpUOJIMKEHHO HA OCHOBE:

a) pacuera ILIaTpa B ILEJOM JUIsl ONPEICIICHUS OCHOBHOM DPACTAHYTOW apMaTrypbl
MOSICOB M HOPMAJBHBIX YCWIMHA B INAPHUPHO COEOUHSIEMBIX TpaHAX CKIAIOK WU
3JIEMEHTAX TUaroHaJbHBIX PaM;

0) ompeaeneHust N3ruOAIOIUX MOMEHTOB:

- B I'paHAX maTPOBOﬁ CKJIIAIKN KaK B IINIMTAX, B NPCAINOJIOKCHUU, YTO pe6pa mraTpa
SABJIIFOTCA UX OIIOpaMU;

- B JUArOHAJIbHBIX paMax PaMHO-IIATPOBBIX KOHCTp}/KL[I/Iﬁ C YYCTOM I'OpU30HTAJILHOT'O
yCuiivs paciiopa martpa B OIIOPHBIX y3J1aX;

- B IUIMTAaX HACTUJIA IPHU ONMMPAHNUU UX Ha HCCYIIHUEC 3JICMCHTBI KOHCTPYKIHH.

16.5 Pacuet oTAenbHO CTOALIEN MATPOBOM KOHCTPYKIMM B LIEJIOM JUISl ONPENETICHUS
YCWJIMH B TOCE MPOU3BOAIT METOJOM MPEIEIBHOTO PAaBHOBECHS UCXOAS U3 BO3MOYKHBIX
CXEM M3JI0Ma KOHCTPYKIIMH TP OCHOBHOM paBHOMEPHO pacIpeeICHHON Harpys3Ke:

- NIpU ONMPAHMU IATPAa Ha IOJBHXKHBIE ONOPHI MO YIJIaM - MO JABYM OaJOYHBIM
cxemam, NMPUHUMAsi CXeMbl M3JI0Ma maTpa no miockoctaMm zOx u zOy (puc. 16.3, a), u
IIaTPOBOM cxeMe (B pe3yJIbTare pasJesieHus marpa Ha 5 AuckoB) (puc. 16.3, 6);

- TIpY ONIMPAHUY IIATPA 110 ABYM IMPOTHBOIOJIOKHBIM CTOPOHAM - 110 OaJI04YHOI cxeme
C U3JIOMOM B cepeuHe nposieta (puc. 16.3, a) u no martpoBoii cxeme (puc. 16.3, 6);

- IIpHU OTIMPAHUU TI0 BCEMY KOHTYpY - 110 IaTpoBoii cxeme (puc. 16.3, 6).

Pacuer mo maTrpoBoil cxemMe€ BO3MOXXHO IPOU3BOAUTH MU TNPU HECHUMMETPHUHBIX
HarpyXeHHUsIX.

JUJ11 MHOTOTIPOJIETHBIX IIATPOBBIX EPEKPBITUI, OTUPAEMBIX HA KOJIOHHBI, OCHOBHYO
apMaTypy JOIyCKaeTcs MoA0UpaTh KaK /Ul OTJENIbHBIX Pa3pe3HbIX MATPOBBIX
KOHCTPYKLMHI M3 pacueTa marpa B LeJIoM 1o 0asouHbIM cxemaMm (puc. 16.3, a) u npu
OIMPAHUU Ha CTEHBI - 110 MATPOBOM cxeme (puc. 16.3, 6) ucxos U3 NPEANOTIOKEHHS
IIAPHUPHOTO COSAMHEHUS IATPOB MEXLy COOOM.

16.6 Pacuet rpaHeI71 manOBOﬁ CKJIIaQJKN KaK IIUIMT IPOU3BOAAT B COOTBCTCTBUH C
YCJIOBUSAMU UX OIMUpAHUA IPU AOIMYHMICHUH, YTO IUIATBI HAKIIOHHBIX rpaHeI71 pa60Ta10T
TOJIbKO B OJHOM HaAIIPpaBJICHUH, IMCPIICHAUKYIAPHOM TOPH30HTAJIbHBIM pe6paM, a
BCPXHAA TOPU3OHTAJIbHAsA IUIMTAa - B JABYX HAIPABJICHUAX, KaK IIJIMTA, OHICPTasA II0

KOHTYpY.
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Pacyer miuT mpoM3BOAAT HA W3TUO C yYETOM HX CXATHsS YCHUIHEM, IEHTPAIbHO
nepeAarouMMcs OT TpaHu K TPaHU Yyepe3 HUWIMHAPUYECKUE IIAPHUPBI B TOPU3OHTAIBHBIX
pebpax u ompeaensieMbIM 1O MATpoBOil cxeme (puc. 16.3, 6). IIpu 3ToM B HAKIIOHHBIX
IpaHsX, ONUPAIOUIUMXCS MO yrjiaM OTAEIbHO CTOSIIMX IIATPOB, pacCIpeesiCHHUE
HOPMaJIbHBIX yCUIMid Nxu Ny 1O BBICOTE NMPUHUMAIOT 110 TPEYTOJBHUKY C BEPIIMHOM
OKOJI0O BepxHero pebOpa, a B OMEPTHIX MO BCEUW MIMHE M B CMEXKHBIX TpPaHIX
MHOT'OIIPOJIETHBIX IIATPOBBIX CKIAIOK - PABHOMEPHBIM.

B cnydae ykmaaku B COOpHBIX IIAaTpax MEpHEHIUKYJSPHO pedpaM apMaTypsl,
COCAMHSIONICH OTJeNIbHBIE TPAaHU U BOCHPUHUMAIOIIEH ONOPHBIN M3ruOaronIfii MOMEHT,
IUTMTHI MOTYT PaCCMaTpUBAThCS KaK HEPa3pe3HBbIE.

Pacuer wu3rubaromux MOMEHTOB Kak B HEpa3pe3HbIX IUIMTaX JOIMYCKaeTCs
NPOU3BOIUTH JUIsl cpenHeil monockl. [Ipu 3ToM [uis pacuyera IUIMTHI CpeJHEH TIpaHu
YUUTBIBAETCS TOJBKO YacTh MOJIHON pacyeTHOM Harpy3ku ¢: g1 = Mg, NpUXOIAIIEHCs Ha
nojiocy Hampasnenus /1 u g1 = (1-n) g, npuxonsiiencs Ha MOJOCY HaNpaBieHUs /2
(3meck M - k03¢ (UIMEHT pacrpesieseHnss Harpy3Ku B Hampasienuu /1 u [2: n = 0,5 npu
N =1;nm @ 0 npu /1= 22; npu /1 < 2[2 ompenensercs NPUOIMKEHHO IO
UHTEPIIOJISALINN).

16.7 Pacyer maTpoBBIX KOHCTPYKIMH B IIEJIOM MO OallOYHBIM CXeMaM H3jioMa (pHuc.
16.3, a) mpon3BOIUTCS B HANPABJICHUSX X U ) HA TIOJHYIO PABHOMEPHO PacIpeeIICHHYIO
pacyeTHYI0 Harpy3kKy HHTEHCHBHOCTBIO ¢ (WIM TIPUBEICHHYIO K HEH Harpysky u3
yCIIOBUS PABEHCTBAa MOMEHTOB KakK B IIPOCTON OajKe).

OcHoBHas pacTsHyTas apMarypa uarpa Asx U Asy B CEpelUHax IIPOJETOB X H Y
omnpeaensieTcs mo hopmyiie

7
= gl (’1( 2~ Cg2) }
2 lﬁfpli?.iﬂ.'r ’

(16.1)

rie cl, ¢2 - HHMpUHA HAJIKOJIOHHOM KamWTeId WM CTOPOHBI CEYEHUS KOJIOHHBI
COOTBETCTBEHHO B HampasiieHusix /1 u [2 (puc. 16.1);

Jpl, fp2 - pacyeTHBIE TOABEMBI INATPA, ONPEACIAEMBIE KaK PACCTOSHUS MEXTY
PaBHOJEUCTBYIOIIMMHU B apMarype OOpPTOBBIX 3JIEMEHTOB IO HANpaBIEHUSIM X U ) U
CPEIMHHOM IIJIOCKOCTBIO TOPU30HTAJIBHOMN I'PaHU.

[Ipu 3TOM TOJIKHO yIOBIETBOPSTHCS YCIOBUE

Pasmenienue OCHOBHOM apmaTypbl B JJE€MEHTax UIaTPOBOM  KOHCTPYKLHH
PEKOMEHTyEeTCS MPUHUMATh B COOTBETCTBUH C peKOMEHAAuMsIMH 1. 16.16.
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16.7 Pacuer mo maTpoBOi cXxeMme MpU OMHPAHUU MIATPOBOW KOHCTPYKIIMU IO BCEMY
KOHTYpY TpPOU3BOAMWTCS s ompenenenus ycunus  He(yrioBoro pacmopa),
BOCIIPUHHMMAEMOr0o apMaTypoil mosica (M HaAKJIOHHBIX TpaHed B cllydyae IIaTpOBOM
CKJIQJIKH), B AMATOHATILHOM CEYCHHH d-a OJTHOTO U3 YIIIoB (puc. 16.3, 6) mo dpopmyie

RoAqy S RoAniyy /2, (16.2)

rne Apl, Ap2 - iomanau OeToOHa B TOMEPEYHBIX CEUCHHSIX TOPU3OHTAIBHON T'paHU
[IATPOBOW CKJIAJKM WM B TOJI€ IUTUT Ha TIOJOBHHE IMIPOJIETa PaMHO-IIATPOBOM
KOHCTPYKLIUU COOTBETCTBEHHO MO MI0CcKOCTAM z0x 1 z0y.

Pasmemienne OCHOBHOM apmaTypbl B JJE€MEHTax UIaTPOBOM  KOHCTPYKLHH
PEKOMEHIYETCsI IPUHUMATh B COOTBETCTBUU C peKOMeHausmMu 1. 16.16.

16.8 Pacuer mo matpoBoii cxeme Mpu ONMUPAHUU HIATPOBOW KOHCTPYKLMHU 110 BCEMY
KOHTYpY TpPOU3BOAMUTCS JUIsl ompeneneHus ycwius He (yrioBoro pacmopa),
BOCIPUHHMMAEMOro apMaTypoil mosica (M HaKJIOHHBIX TpaHell B cllyyae IIaTpOBOM
CKJIQJIKH), B JMATOHAILHOM CEUCHHH a - a OJTHOTO U3 yriioB (puc. 16.3, 6) mo hopmyre

[ 2o o 54105 - ) - 05 -1

K, -
8 (5~ K + (5 -5 (16.3)

I7€ g1 - THTEHCUBHOCTh PAaBHOMEPHO PACHPEIEICHHON HAarpy3Ku HAa TOPU30HTAIBHON
I'paHy;

g2 - WVHTEHCHUBHOCTb PABHOMEPHO pACIpPEACIICHHOM HAarpy3kd, OTHECEHHOW K
TOPU30HTAJIBHON IPOEKIIMY HAKJIOHHBIX TPaHEH;

1,172,101, 1" - pa3mepsl MIATPOBOM CKIIAJIKH, PUBEICHHBIE HA pHC. 16.1;

Jpc- PACUETHBIH NMOJBEM CKIIAJIKH, ONPE/IENseMbli KaKk PacCTOSHUE MEKLY CPEJIMHHOM
IJIOCKOCTBIO  IIIUTBI TOPU3OHTAJIBHOW TI'PAaHM M TOPHU3OHTAIBHO  HAIPaBICHHOM
PAaBHOJECHCTBYIOIIEH pACTATMBAOIIMX YCHUIMH B apMarype Iosica M TpaHew,
MepeceKaroIlel TuaroHabHOE ceueHue a - a (puc. 16.3, 0).

[IpoBepka konM4ecTBa apMaTrypbl B JUArOHAJIbHOM CEYEHWH CKIIAJIKU MPOU3BOJIUTCS
U3 yCIOBUS

H.=¥ R A,
€ 2 o (16.4)
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rac Rsi, Asi - COOTBCTCTBCHHO pPAaCUYCTHOC COIPOTHUBJIICHUC W MNPOCKIHA IIJIOIIaJAN
CEYCHHUs I-TO CTCPIKHA apMaTypbl, IMICPCCCKAOIICTO MOUAroHaJlbHOC CCUCHUC, Ha
BCPTUKAJIBHYIO ITIJIIOCKOCTD.

[lonoxxeHne paBHOAECHCTBYIOLIEN YCHWJIMHA B apMaType (pacueTHBIM NOIBEM CKIIAIKU
Jpc) onpenenserca no Gopmyie

Ak
$=§&%ﬁ
Ry (16.5)

rae & - paccTosHUE OT CPEIUHHON IIOCKOCTH TOPU3OHTAIBHOM I'paHH JO0 OCH i-T'O
CTEpIKHS, IEPECEKAIOIIET0 TUaroHajJbHoe cedeHue a - a (puc. 16.3, 0).

Jlyis KBagpaTHOM MATPOBOM CKIANKK Tpu ¢1 = g2 = g dopmyina (16.3) nmpumer Goee
IIPOCTOM BUJ

a(i7 -47)

W2 e (16.6)

Ceuenne paCTﬂHYTOI;'I apMaTypbl BO BCCX BCPTUKAJIBHBIX IMPOMEKYTOUHBIX CCUCHUAX
60pTOBBIX QJICMCHTOB W HAKJIOHHBIX I'paHAX HIATPOBLIX CKIIAAOK, OIICPTHIX IIO KOHTYPY,
JOJI2KHO OBITH HE MEHEE CEUECHUS erIOBOﬁ apMaTyphbl.

[Ipu omupaHuM WIATPOBOW KOHCTPYKIUH MO JBYM MPOTHBOIOJIOXHBIM CTOPOHAM
CeueHHE OCHOBHOH pACTSHYTOW apMaTypbl PEKOMEHIYETCs ONPENeisTh 1O Oalo4HOM
cxeme m3noma 1o ¢opmynaam (16.1), (16.2), a cedyeHue apmarypbl B HalpPaBJICHHH,
NEPIECHANKYJIIPHOM TIPOJIETY, IO BEIMYHMHE YTJIOBOTO pacropa, OIMPEIeIsieMOro o
dbopmynam (16.3)-(16.6), ¢ yaerom pexomenaaruii . 16.7 u 16.8.

B ofOmiem ciyuae pacueT Hecymiei CHOCOOHOCTH IIATPOBBIX KOHCTPYKIIUH MOXKET
OBITh  BBINIOJIHEH  KWHEMATHYECKUM  METOJIOM  TPEACIbHOTO  PABHOBECHS  C
UCTIOJIb30BAHUEM JICBATHIUCKOBOH CXEMbl H3JIOMa, BKIIFOUAIONIEH BOCHMHUYTOJIBHBIN
IEHTPAIbHBIA JUCK W O00pa30BaHHBIE HMCXOJSIIIMMHU W3 YIJIOB IIEHTPAIBHOTO JIHUCKA
JMHEWHBIMU TJIACTUYECKUMU IAPHUPAMHU YETHIPE YIIIOBBIX U YETHIPE MPOJIETHBIX JTUCKA
(puc. 16.4).
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Pucynox 16.4 - I[eBﬂTPBBeHHaH cxeMa m3jaomMa

Hecymas crmocoOHOCTh KOHCTPYKIIMM B 3aBHCUMOCTH OT €€ TE€OMETPHH, CXEMBI
Harpy>K€Hus. M MPOYHOCTHBIX XAPAKTEPUCTHUK JJIEMEHTOB KOHCTPYKUMU HAXOAUTCSA W3
YCJIOBHSI PaBEHCTBA pabOT BHEIIHWX M BHYTPEHHHUX CHJI M OINPEACNISICTCS MUHUMYMOM
NpEIEIbHOM HAarpy3kd IpU BapbUPOBAHUM TPEX HE3ABUCHMBIX T'€OMETPUYECKHX
MapaMeTpoB, ONMpeaeSonmXx (GopMy cxeMbl H3I0Ma (pa3Mepbl CTOPOH ICHTPAIBHOTO
JTMCKA, PACCTOSHME OT yrila Imarpa 10 OJMKalIIero IJIaCTUYECKOTO IIapHUpa Ha
ooproBoM 3iemente). [Ipu 3ToM OanmoyHass W MIATPOBAsl CXEMBI SIBJISTFOTCS YaCTHBIMH
CIIy9asiMH OOIIEH TeBITU3BEHHOW CXEMBI.

[Tpu pacuere cOOPHBIX MIATPOBBIX KOHCTPYKIIMKA METOJOM IMPEAEIIEHOTO PaBHOBECHS
ClIelyeT YYUTBIBaTh BO3MOXKHOCTh PEAIM3ALMU CXEM H3JI0Ma, BKJIIOYAOIINX, HAPALY C
JIMHEHHBIMU IUIACTUYECKMMH IIAPHUPAMHU, KOHCTPYKTHBHBIE IIAPHUPBI 110 IIBAM
CONPSDKEHHsT COOPHBIX 3JEMEHTOB. Eciam B 3THX cXeMax Hecymas CIIOCOOHOCTb
KOHCTPYKIIMU OKAa3bIBACTCSl HWKE TPeOyeMOH, MOBBICUTh HECYIIYIO CITOCOOHOCTh MOXKHO
YCTAaHOBKOM M y4Y4e€TOM B  pacueTre CBs3€H, NPENATCTBYIOIIUX  PACKPBITHIO
KOHCTPYKTUBHBIX IIAPHUPOB (HAIIPUMEp, CTAJIbHBIX IJIACTHH, COCTUHSIONINX 3aKJIaHbIe
JEeTaId CMEKHBIX COOPHBIX HJIEMEHTOB).

16.9 Kpaitamii 00pTOBOI 3JIEMEHT MATPOBOM CKJIAJIKU CIIEIyET MPOBEPSTh HA M3TUO B
TUTOCKOCTH, IPOXOJIAIICH Yepe3 ero 0Ch M NMEPIECHANKYISIPHON K MPUMBIKAIOIIEH K HEMY
rpanu. [Ipu stom pebpo (mponetom /] wim [2) cieayeTr paccMaTpuBaThb COBMECTHO C
MPUMBIKAIOIIMMH TIOJIKOH M TPaHbI0 KaKk NpPHU pacdere >KeJIe300€TOHHBIX TaBPOBBIX
cedueHuil. Harpy3koii Ha G0pTOBOI 3J€MEHT B ATOM CIIy4ae SIBJISETCS MPOEKIHs ONOPHOI
peakuuu R U3 pacuera Hepa3pe3HOH MIMTHI HA HOpMaJlb K rpanu (puc. 16.5).
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Pucynok 16.5 - PacyeTHasi IJIOCKOCTh M3ruda KPaAaMHMX 3J1eMEHTOB IATPOBbBIX

CKJIA0K

16.10 YryoBbI€ 30HBI MIATPOBBIX KOHCTPYKIMIA B MECTE ONMMPAHUS HA KAITUTEIN WUIN

KOJIOHHBI JTOJI’KHBI OBITH IPOBEPEHBI HA MPOYHOCTh MPU JCHCTBUM B HUX YCHIIHS

N =Vsing,; + Hcosgy,

rae V - BepTUKanbHAasi OMOpHAs peaklys OT Harpy3KH Ha IIaTpe;

(16.7)

H - pacnop maTpa wiy maTpoBOi paMbl B TUArOHAJIbHOM HANpaBICHUH OT Harpy3Kd

Ha marpe;

(d - Yyroj HaKJIOHa AUAroHaJIbHOTO pedpa MIaTPOBOM CKIIAJKK WM MOJKOCA MATPOBOI

pambl K TOPU3OHTY.

Jlns kBagpaTHOH B IJIaHE MIATPOBOW KOHCTPYKIIUH:

yoqthth)’

6

{p; =arc lﬂm;

_ . 4q
H=Ghr
x[wﬂ[(h ~h+h)Y+ yf]ﬂ"a - M +-’ﬂzj|-

B ¢opmynax (16.8)- (16.10):

¢ - TIOJIHAsl pacyeTHasi Harpys3Ka;
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[0 -nnvHA IpoJieTa BHEIIHEr0 KOHTYpa 1aTpa;

/1 - uMHA TpoJyieTa BHYTPEHHEro KOHTypa (MpH €ro HaJu4uu B PaMHO-IIATPOBOM
KOHCTPYKLIUN);

[2 - nMHA TpoJIeTa CPEHETO JHCKA;
f- cTpena nmoxbeMa MIaTPOBOM CKIIAJIKU WU PaMBl.

IIpu OTCYTCTBMM BHYTPEHHETO KOHTYpa B PaMHO-IIATPOBOM KOHCTPYKIUHM M IS
IaTpoBOM ckianku obmmas ¢popmyna (16.10) mpuobperaer Bua

H= %LJE;'HI” +5hil +5)).

(16.11)

Ha npouyHOCTh NpoBEpAIOTCS: B IATPOBOM CKJIAJKE - MUHUMAJIbHOE OIIOPHOE CEUYEHUE
0eToHa B IUIOCKOCTH, MEPIEHIUKYIISPHON pedpy, pasMepoM, pPaBHBIM CTOPOHE KaIHTEIH
WIM KOJIOHHBI; B PaMHO-IIATPOBOM KOHCTPYKIMM - CEUYEHUE OINOPHOIO IOJKOCAa WU
HIDKHSS TI0 BBICOTE TOJIOBMHA OTMOPHOTO CEYEHHUs JuaroHaibHoro pebdpa. [Ipu sTom B
pacyeTHOM MONEPEYHOM CEYEHUH YUUTHIBACTCS MIPOJOJIbHAS apMaTypa.

I[J'IH MOBBIIICHUA MPOYHOCTH OIMOPHOI'0 CCHUCHUS IIaTpa I_ICJ'ICCOO6pa3HO NNPpUMCHATH
KOCBCHHOC apMHUPOBAaHUC.

16.11 HpI/I MMPOCKTUPOBAHHUU KOJIOHH, HNOAACPKHUBAIOIINX HEPA3PC3HLIC HIATPOBLIC
CKJIaAKH, CICAyCT Y4YUTHIBATb BO3MOXKHBIH H3FH63.IOH.[HI>1 MOMCHT 3a CUCT
OKCHCHTPUCUTCTA IMPUIOKCHUA PCAKIUU OT MIATPOBOTO IOKPLITUA K BEPXY KOJIOHH B
mponecce MOHTAXKA U IIPU SKCIUTyaTalnuu.

Koncrpyuposanue

16.12 MoHOJHUTHBIE MIATPOBBIE CKIAAKA MPOEKTUPYIOT MPEUMYIIECTBEHHO C
IAIKUMU TpaHaMu 0e3 monkperuissomux pedep (puc. 16.1, 6). Ouepranue HWKHEH
MOBEPXHOCTHU MIATPOBOIO MOKPHITHUS SUEUKH 31aHUN BHIOUPAETCS C yU€TOM BO3MOXKHOCTH
MPUMEHEHNUST MHOT0000payMBaeMoOW TEPECTaBHON YKpYIHEHHON omanyoku. Hakimon
OOKOBBIX TPaHEW PEKOMEHAyeTCS NMpUHHMaTh He Oosiee 60°, a mpu OETOHUPOBAHUH B
OJTHOCTOpOHHEH omanyOke - He Oosee 35°. TommmHa TUIMTHI TpaHEW Ha3HAYaAETCA
cornacHO pekoMmeHmanusM 1. 6.1 Hactostmero CII, Ho He menee 1/50 momepedHoro
pa3mepa rpaHeil. B Mectax conpsikeHus TpaHeil peKOMEHIyeTCs MPe1yCMaTPUBATh BYThI.

16.13 COopHbIe MaTPOBbIE KOHCTPYKIIMH, KaK MPABHIO, MPOSKTUPYIOT U3 PEOPUCTHIX
Ut (puc. 16.1, B, 16.6), aHATOTUYHBIX IJIOCKUM IUTUTaM OOBIYHBIX TTOKPHITHH |
nepekpoITHil. [ITUTh pekoMeHyeTCsl Ha3HayaTh pa3MepaMu He Oojee 3,6 M 1o MUpUHE
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u 12 M no miuHe. CTBIKM MeXay COOpPHBIMH 3J€MEHTaMM LIaTPOBBIX KOHCTPYKLUH
CJIELyET BBIIOJIHATH B COOTBETCTBUHU ¢ peKOMeHIanusmu 1. 6.4 nacrosumero CII.

Pucynok 16.6 - SI4eiika cOOPHOTO MIATPOBOI0 NMEPEKPHITHUS MO/ TAKeIble HATPY3KH

16.14 bopToBBIE 3JIEMEHTHl MOHOJUTHBIX IIATPOBBIX CKIAJOK PEKOMEHIYETCs
MPOCKTUPOBATh INIUTHBIMHU mupuHOW He MeHee 0,5 m (puc. 16.1, 6) wmm [1-o6pazHoro
cedeHus: ¢ peOpamu, HaIlpaBJICHHBIMH BHHU3, KOTOPBIE MO3BOJIAIOT YMEHBIIUTH BBICOTY
noabeMa IaTpa M Jierdye pa3MecTUTh OCHOBHYIO DACTSHYTYIO apMaTypy CKIAIKU.
BopTtoBbie 31eMeHThl COOPHBIX MIATPOBBIX CKIIAIOK PEKOMEHIYEeTCsl MpelycMaTpuBaTh B
BHze pebep, BIcTynaromux BHU3 (puc. 16.1, a, 16.7, a, 16.8, 6), win ABYTaBpOBBIX
AJIEMEHTOB, BBICTYHAIONINX BBEPX C YJIOKEHHBIMHU 1O HUM mumtamu (puc. 16.6, 16.7, 0),
CO3/IAIOIIMMHU TUIOCKYIO MOBEPXHOCTh TMEPEKPBITUS WM TMOKPBITUA, W OMHpPAHUEM
HAKJIOHHBIX TpaHed IMmaTpa Ha HMX HIDKHIO TOJKy. BOpToBble 31eMEHTBI COOpPHBIX
PaMHO-IIIATPOBBIX KOHCTPYKLUUN PEKOMEHAYETCS B 3aBUCHMOCTHU OT YPOBHS PacUeTHBIX
HArpy30K BBIMOJHATh B BHJE OTACIbHBIX OalOYHBIX JJIEMEHTOB WU (epM ¢
napajuieIbHbIMU TIosicaMu (puc. 16.6, 16.2, a), uiu B BUIE YBEIUYCHHBIX IO BBICOTE
pebep KOHTYpHBIX TUHT (pHUC. 16.2, 6).

2

a - M-00pa3HbIX; O - TBYTaBPOBBIX C IUTUTaMH TIOBEPXY; 6 - KPAHUX; 2 - TIPH ONMPAHUH Ha
KOJIOHHBI

Pucynoxk 16.7 - CxeMbl 00PTOBBIX 3JIEMEHTOB

HaxonHble rpann cOOPHBIX 1 MOHOJIUTHBIX CKJIAI0K, OTIMPAFOIIMXCS TI0 KPAro 3/1aHUs Ha
CTEHBI, ClIeyeT KOHCTPYUPOBaTh KaK TOPU30HTAIBHO Pa3BUThIE IUIUTHI (puc. 16.7, B), a
IIPY OIIUPAHUU B IPOJIETE HA KOJIOHHBI, KPOME TOr0, PEKOMEHY€eTCsl IPEelyCMaTPUBaTh
BepTHKaIBbHOE pedpo (puc. 16.7, r).
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Haubonee HampspkeHHBIC YITIOBBIE 30HBI IMIATPOBBIX CKJIAJ0K M PaMHO-IIATPOBBIX
KOHCTPYKIHUH, B KOTOPBIX COMPATAIOTCS HECYIINE JIEMEHTHI pa3HbIX HAIpPaBJICHUH, TPU
npojerax 12 M u Oomee 1enecooOpa3HO BBIMONHITH €AUHBIM COOPHBIM 3JIEMEHTOM -
yTI0BBIM O510KOM (pHc. 16.6).

IIpy KOHCTpyHMpOBaHMM INATPOBBIX KOHCTPYKIMM CIIEIyeT CTPEMUTBCA K
YMEHBIICHUIO SKCHEHTPUCUTETa MEXAY MpPOAOJBbHOM OChl0 pedpa Ha MepeceyeHuu
HAKJIOHHBIX TPaHEel MIaTPOBOM CKIIAIKU WM JUArOHAIBHOTO 3JIEMEHTA PaMHO-IIATPOBOM
KOHCTPYKIHMH (ITOJIKOCa WK pedpa) U yriIoBOM TOUKOM apMaTypHOIro KOHTYypa IaTpa.

PebGpa skecTkoCTH, MOAKPEIUISAIONINE ToJie COOPHBIX IUIUT U PaMHO-IIATPOBBIX
AJIEMEHTOB, MOTYT OBITh BBINIOJIHEHBI TOCTOsIHHOW (puc. 16.7, a, 6, 16.8, 0) wmu
nepeMeHHOi BBICOTHI (puc. 16.2, 6).

a - U3 IaTPOBBIX AEMEHTOB Pa3MEpPOM Ha SUYEHKY 3/1aHus; O - U3 YHUPUIIMPOBAHHBIX
AJIEMEHTOB C UCIIOJIb30BAHUEM COOPOYHOTO KOHIYKTOpa

Pucynok 16.8 - CxeMbl COOPHBIX IIATPOBBIX KOHCTPYKIMH

Pexomenayercs mpemycMaTpuBaTh CTPOUTENBHBIN MOAbeM BenuduHou 1/250 - 1/120
npoJjera:

- U1 PaMHO-IIATPOBBIX KOHCTPYKIMU TposieToM 12 M u Oosiee: MEHTpa sSUEHKH
OTHOCHUTEJILHO CEPEIUH MPOJIETOB OOPTOBBIX ITIEMEHTOB;

- Qs MATPOBBIX CKJIQJO0K: IIEHTPA CPEIHEr0 JUCKa OTHOCHTEIIBHO CepearH
MIPOJIETOB €ro KOHTYpa
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16.15 Ilpu KOHCTPYHUpPOBaHMM HJIEMEHTOB COOPHBIX INATPOBBIX MEPEKPBHITUH U
MOKPBITUH CIIEAYET yUUTHIBATh CIIOCOO X MOHTAXA:

LETUKOM, TpPU 3TOM pa3Mepbl MATPOBOM KOHCTPYKLIMHU B IUIaHE TOCIe
YKPYITHUTEIBHONH COOpKHM JIOJDKHBI COOTBETCTBOBATh pa3MepaM TMepeKphIBaeMOi
sueiiku 3nanus (puc. 16.8, a);

cOopka W3 YHU(PHUIMPOBAHHBIX IUTUT TMPSAMOYTOJLHOW, TpPANCIMeBUIHON U
TPEyroJibHOU (POPMBI, TUATOHAIBHBIX paM, YIJIOBBIX OJIOKOB U OOPTOBBIX 0ajoK (TpU
HQJIMYMKA TAaKUX D3JICMCHTOB B MPUHATOM KOHCTPYKTHBHOM PpEIICHUHU IIATPOBOM
KOHCTPYKIIMH) C KCIIOJIb30BaHHEM COOpPOUYHBIX KOHAYKTOpOB (puc. 16.8, 0) mam ¢
MOCJICIOBATEIbHBIM ~ ONHMpPAHUEM  DJIEMCHTOB HAa  paHee  CMOHTHPOBaHHBIC
(OECKOHYKTOPHBINM MOHTaX), BO3MOYKHOCTh KOTOPOT'O PEKOMEHIYETCsl 00eCIIeunBaTh
CTHCIUATBHON KOH(QUTYpAIUeH IMOMEPEUHOr0 CEYCHUS KOHTYPHBIX pebep COOpHBIX
asieMeHTOB (puc. 16.7, a, 6) WM YCTPOWCTBOM MOHTaXHBIX CTOJMKOB Ha 3aKJIaJIHBIX
JeTansix peoep.

C LCJIbHO YIPOIICHHUA MOAMOCTEH IS C60pKI/I I1aTpoBOr'0 IOKPBLITHA IMPU IIarce
KOJIOHH WX IIPOJICTEC 18 M u Oonee BIOJIb CTBIKOB IIJIOCKHX IUIUT HOITYCKACTCA
npeaycMarpuBatb OOMOJIHUTCIBHBIC JKeJ1e300€TOHHBIE WU METaUTMYCCKHE pe6pa,
HaACKHO COCAHUHSACMBIC C IINIMTAMH C TIOMOINBIKO BBIITYCKOB, YIOPOB, HIIIOHOK U
3aMOHOJJIMYHBAaHUA, COTJIACHO PCKOMCHAAIUAM M HaCTOAIICTO CII.

B cOopHbIX 31eMeHTax  pEKOMEHIyeTcs  IpeaycMaTpuBaTh  3aKjaJHbIe
MeTaJUIMYECKHE JETaNIU [l MOHTa)Ka ¢ MPUMEHEHUEM CBapHBIX MOHTAXKHBIX CTBHIKOB.
MOoHTa)KHBIE€ CTBIKM KOHCTPYUPYIOTCSA KAaK pacyeTHBIE, €CIIM IAaTPOBbIE KOHCTPYKLUU
MOHTHPYIOTCSI LIEJIMKOM WJIH YKPYIHEHHBIMH 3JIEMEHTAaMHU C HE3aMOHOJIMYEHHBIMU
cThikaMH. IIpM 3aMOHOJIMYMBAEMBIX CTBIKaX COOpPHBIE 3JIEMEHTHI JOMYCKAeTCs
MIPOEKTHPOBATH C BBIITYCKaMHU apMaTyphbl.

16.16 llaTpoBble KOHCTPYKIIMHA PEKOMEHYETCS apMUPOBATh:
B IUIMTAax - CBAPHBIMU CETKAMU;
B peOpax COOPHBIX 1 MOHOJIUTHBIX 3JIEMEHTOB - CBAPHBIMH KapKacaMu;

B HAJIKOJOHHBIX pedpax M IUIMTaX - CBapHBIMH CETKaMH, KapKacaMH |
[peBapUTENIHO HAMNPSKEHHOW apMaTypou.

OcHoBHas pacTdHyTasd apMarypa, pacrojiaracmas B 60pTOBLIX 9JICMCHTAx, JOJIDKHA
OBITh AOBCJICHA O OIIOp U HAJACKHO 3aaHKCPCHA HUJIM 3aBCACHA B CMEXKHBIN 60pTOBOI71
QJICMCHT IJId 06pa3013aH1/151 3aMKHYTOT'O I10sCa wHIaTpa. HpI/I OTOM MPECABAPUTCIIBHO
HaIllpsDKCHHAasA apMarypa 1osAcCa IMPOCKTHUPYCTCA, KaK IIpaBUIIO, € BO3MOKHOCTBIO
OCYHICCTBJICHHUSA €€ HATSAKCHUS U O6€TOHI/Ip0BaHI/I$I B OTKPBITBIX CBCPXY KaHaJlaX.
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Jlo 80 % moOJHOro KOJIMYECTBA OCHOBHOM pacTAHYTOM apMmarypbl LIAaTPOBBIX
CKIagoK As, HEOOXOOUMOro i BOCHPHUATHUA pacTAruBaromero ycuwius H B
BEPTUKAJIBLHOM CEUEHHHM IMOCpEearHE TpoJieTa ckiaaku (puc. 16.3, a), pacmonaraioT B
OOpPTOBBIX IEMEHTAX MPH MPEABAPUTENILHO HAMpsKEHHOM, 10 60 % - mpu 0OBIYHOM
apMUpPOBaHUM, a OCTAJIBHYIO YacTb apMarypbl Ag- B NPUIETAIOUIMX K OOPTOBBIM
2JIEMEHTaM 4acTsX TPaHEH.

B pamMHO-IIaTpOBBIX KOHCTPYKIHMSAX BCS OCHOBHAs apMmarypa pa3Melaercs B
OOpPTOBOM »3JIEMEHTE, KOTOPBIA HpU OONBIIMX YCHIMAX MOXKET OBbITh BBIIOJIHEH,
Harpumep, B BUJIe (pepMbl CO CTaJIeKeNe300€TOHHBIM HIDKHUM MosicoM (puc. 16.2, a).
IIpu opraHuM3anuu JONOJIHUTENBHOTO BHYTpEHHEro KoHTypa (puc. 16.2, 0),
CMOCOOHOTO BKIIIOYUTHCS B PabOTy 1O BOCHPUATHIO PACIopa, KOJIMYECTBO OCHOBHOM
apMaTypbl IIaTpa B €r0 BHEIIHEM KOHTYPE MOXKET ObITh, COOTBETCTBEHHO, CHIIKEHO.

B MHOromnposneTHsIx MIATPOBBIX KOHCTPYKLUSAX B KAuyeCTBE OCHOBHOM apMaTrypbl
iaTpa MOYKHO HCIIOJIB30BaTh apMaTypy, HANPAraeéMyl0 Ha MECTE BO3BEJIEHUS Ha BCHO
JUIMHY 3/aHUSl HaTsDKEHHEM Ha OETOH, yCTaHaBIMBAaEMYIO B OCTOHHPYEMBIX IOCIE
HATSDKEHMS I1IBaX MEXAy OOPTOBBIMH AJIEMEHTAMHU CMEKHBIX siUeeK. Takyro apMarypy
(kak mpaBWJIO, KaHATHYI) pPEKOMEHAyeTCs NpeaycMaTpuBaTh HEpa3pe3HOH,
nepexoismiel u3 mpojeTa B MPoOJeT, NPSAMOJIMHEHHOM HIM C OTrHOOM 4YacTh
apMaTypbl B BEPXHIOIO 30HY OINOPHBIX CE€UYEHUIl puresneil, 00pa3oBaHHBIX CMEXHBIMHU
OOpTOBBIMHU 3JIEMEHTAMU M OETOHOM 3aMOHOJIMYMBAHUS MEXAY HUMH aHAJIOTUYHO
TOMY, KaK 3TO MOKa3aHO Ha puc. 15.6 ns BCapylLIeHHbBIX IEPEKPBITUI C HATSDKEHUEM
apMaTypbl Ha OeroH. HanexHoe BKiIOUeHHE COOPHOTO M MOHOJMTHOTO OCTOHOB B
CeUEHMSIX yKa3aHHBIX pUreliell B COBMECTHYIO pabOTy peKOMeHAyeTcs o0ecreunBaTh
YCTPOMCTBOM IpeOeHYaThIX IITMOHOK Ha TTOBEPXHOCTSAX COOPHBIX 3JIEMEHTOB, IIPU ATOM
MPOEKTHYIO MPOYHOCTh OETOHA 3aMOHOJIMYMBAHUS PEKOMEHYETCsl MpelyCMaTpUBaTh
HE HWXKe MPOYHOCTU OETOHA COOPHBIX 3JIEMEHTOB.

MHNPUJIOXEHHUE A

(Cnpasounoe)

OcHoBHbIEe OyKBeHHbIe 0003HAYEHH S

Yceniaust oT BHEIIHUX Harpy3oxk u BO3/eliCTBHI B MONMEPEeYHOM CCHUYECHUH IJICMECHTA

M
- U3ru0aroIuii MOMEHT;

nl]-ﬂhlhll.ll.l'l'EHHEH W 3HoONori4Yackan EBE‘DI'IEGHDE'I'I:., PﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I
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N - IPOJOJIbHAS CUJIA;
0 - IOTIEpeYHasl CUJIa;
m - KpYTAILIMA MOMEHT.

XapaKTepUCTHKH MaTEePHAJIOB

Rb,n - HOpPMAaTUBHOC COIIPOTUBJICHUC OeToHa OCCBOMY CIKATHIO,

Rp, - pacueTHble CONPOTHBIICHUS OETOHA OCEBOMY CHKATUIO JUIS MpEeAeTIbHBIX
Rp ser  COCTOSHHI COOTBETCTBEHHO IIEPBOU U BTOPOU I'PYIIIL;

Rbt,n - HOpPMAaTUBHOC COIIPOTUBJICHUC OeToHa OCCBOMY PACTAKCHUIO,

Rpt, - pacueTHble CONPOTUBICHHS OETOHA OCEBOMY PACTSIKCHHIO JJIs
Rptser  TIpEOENBHBIX COCTOSIHUM COOTBETCTBEHHO IEPBOM U BTOPOU IPYIIIL;

Rp,loc - pacdeTHOE COMPOTHUBICHUE OETOHA CMSITHIO;

Rpond - PACUCTHOC COMMPOTUBIICHUC CUCIUICHUA apMaTypPhI C 66TOHOM;

R, - pacueTHbBIC CONPOTHUBIIEHUS apMaTypbl PACTSKCHUIO U1 IPEACIIBHBIX
Rs ser  COCTOSTHUYM COOTBETCTBEHHO IIEPBOM U BTOPOM IPYILIL;

Rsw - pacdeTHOE COIIPOTUBIIEHHE MTONIEPEYHON apMaTypbl pacTsHKEHHUIO;

Rse - pacyeTHOE COINpPOTUBICHUE apMaTypbl CXKATUIO Ul IPEIEIbHBIX
COCTOSIHUM I1I€pBOY I'PYIIIIBI;

Ep - HayanbHBIN MOAYJIb YIIPYTOCTH OETOHA MPU CXKATUU U PACTSIKECHUY;
MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSMEI.LIE‘HI‘IE‘ peKname
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Es

€p0,
ebt0

€50

Ob,cr

- MOJlyJIb YIIPYTOCTH apMaTyphl;

- MPEACIIbHBIC OTHOCUTCIIbHBIC ,Z[G(I)OpMaLII/II/I 0eTOHA COOTBETCTBEHHO npu
PaBHOMCPHOM OCCBOM CIKATHUU U OCCBOM PACTAKCHHU,

- OTHOCHUTENbHBIE IeOpMALIMU apMaTyphl IIPU HANPSKEHUH, paBHOM Ry;

- koa(unreHT nonzydectu 6eToHa.

XapaKkTepuCTHKH I0JIOKEHHUS MIPOJI0JIbHON apMATYPhI B IIONIEPEYHOM CCHYCHUH

SI

3JIEMEHTA

- 0603HaUYeHHUE MPOJOIBHON apMaTyphl: IIPU HATMYUU CHKATON U PaCTSIHYTON
OT JAEWCTBHUsS BHEUIHEH Harpy3KM 30H CEUEHHUS - DACIOJIOKEHHOH B
PacTsHYTOM 30HE; PU MOJHOCTHIO CKATOM OT JEHCTBUS BHEIIHEW HAarpy3KH
CEUEHUU - pAacCIOJOKEHHOW Yy MEHEe C)KAaTOW TIpaHM CEYEHUs; Ipu
MIOJIHOCTBIO PACTSIHYTOM OT A€UCTBHS BHELIHEN Harpy3Ku CEUCHUU:

IJIl BHCHCHTPCHHO PACTAHYTBIX 3JICMCHTOB - paCHOHO)KCHHOﬁ y Ooiee
paCTHHyTOf/'I I'paHnu CCUCHUA, IJId HCHTPAJIBbHO-PACTAHYTBIX 3JICMCHTOB -
BCEl B TIOMICPCUIHOM CCUCHUU JJICMCHTA,

- 0603HaUYeHHUE MPOJOIBHON apMaTyphl: IIPU HATMYUHU CHKATON U PaCTSIHYTOH
OT JEHCTBUS BHEIIHEH Harpy3KH 30H CEUYEHHsS - PACIIOIIOKEHHON B CXKATON
30HE; IIPU MOJHOCTBIO CXKATOM OT JNEHCTBHS BHEIIHEH HAarpy3KH CEYEHHUH -
pacroyio)keHHOH y Oosiee CXKAaToOM TpaHW CEYEHUs; MpPHU IOJHOCTBHIO
pacTSIHYyTOM OT JAEWCTBHUA BHEIIHEH HAarpy3Kd CEUYEHUU BHELEHTPEHHO
pPacTSHYTBIX DJIEMEHTOB - DPACIOJIOKEHHOM Yy MEHEE€ pacTAHYTOH TIpaHH
CeueHMs.

I'eomeTpryeckne XapaKTepuCTHKH

- [OHUpUHA M[OPAMOYTOJIBHOT'O CCYCHHA; MIUPUHA pe6pa TaBpOBOI'0 U
ABYTaBpPOBOI'O CequHﬁ;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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bf, b’f - IIMPHUHA IOJKH TaBpOBOI'O U JIBYTABPOBOI'O CEYEHUN COOTBETCTBEHHO B
PAaCTSIHYTOM U CoKaTOM 30HAX;

h - BBICOTA MPAMOYT'OJIbHOT'O, TABPOBOI'O U IBYTAaBpPOBOTO CequHﬁ;

hf, h’f - BBICOTA IIOJKH TaBPOBOI'O U JBYTAaBPOBOI'O CEYEHUM COOTBETCTBEHHO B
PAaCTSIHYTOM U CKaTOM 30HAX;

a,a' - paccTOsiHHE OT paBHOJECHCTBYIOIEH YCHJIMN B apMaType COOTBETCTBEHHO
S'u S’ no 6nmxaiiiel rpaHu CeUYeHUs;

hQ, h'0 - paGouas BbIcOTa CeueHUsl, paBHAasi COOTBETCTBEHHO h-a u h - a;

X - BBICOTA CXKaToi 30HbI OETOHA;
§ - OTHOCHTENbHas BHICOTA CXKaToil 30HbI OeTOHA, paBHas x/h();
Sw - pacCTOSHHE MEXJy XOMYyTaMH, U3MEPEHHOE M0 JUIMHE JIEeMEHTa;
EQ - DKCIEHTPUCUTET MPOAOIBbHOM cuibl N OTHOCHUTEIBHO LIEHTpa TSKECTH

IIPUBEICHHOTO CEUEHUs, OIIPEEsIEMBbII C ydeToM yka3zanui 4.2.19;

e,e’ - paccTosiHUs OT TOYKM MPWIOKEHHs MNPONOJIBHONM cuwibl  Nao
PaBHOJENCTBYIOIIEH yCWINI B apMaType COOTBETCTBEHHO S U S

n - IPOJIET KOHCTPYKIIHH;
D - JUTWHA BOJIHBI,
/0 - pacueTHas ANMMHA DJIEMEHTA, MOABEPTAIONIETOCS JCUCTBUIO CKUMAIOIICH

HpOI[OJILHOﬁ CHIJIBI;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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f - cTpelna moIbemMa dJIeMEeHTa KOHCTPYKIIUK;
i - paauyc WHEPIHH MOMEPEYHOr0 CEUSHHUs IJIEMEHTa OTHOCUTENBHO IEHTpa

TSKECTH CEUECHUS,

ds, dsw - HOMHHAIBHBIA JUAMETP CTEpKHEH COOTBETCTBEHHO TMPOJOJIBLHON U
MOTIEPEYHON apMaTypHl;

As, A's - nnoaau cedeHus: apMaTypbl COOTBETCTBEHHO S U S’

Asw - TUIOIIAJIb CEUYCHUS XOMYTOB, PACIIONIOKEHHBIX B OJHONH HOPMAJIbHOMN

K TpPOAOJIBHOW OCH DJIEMEHTa IUIOCKOCTH, TepeceKaomeil HaKIOHHOE
CeueHue;

Ls - Kodh(UIHMEHT apMHpPOBaHUS, OMPEACNSEeMblii KaK OTHOIIEHHUE IUIONIaaN
CeYeHHUs apMatypbl S K IUIOMIAIM MOMEPEYHOTO CeueHus dneMenTa bh() 6e3
ydeTa CBECOB CXKAThIX U PACTSHYTHIX MOJOK;

A - IJIOIA/Ih BCETO OETOHA B MOMEPEYHOM CEUCHUH;

Ap - 1mwIomanb ceueHus OETOHA C)KATOM 30HEI,

Apt - momaabr ceuyeHus 0ETOHA PaCcTSIHYTOM 30HBI,
Ared - nnomaab NPUBEACHHOTO CEUCHUS DIIEMEHTA;
Aloc - IJIOIAIb CMATHSA OETOHA;

1 - MOMEHT WMHEpPIIMH CEYEHUS BCEro OETOHA OTHOCUTENBHO LIEHTPA TSHKECTH
CEUEHHs DJIEMEHTA;

HDDHNI.I.I.I'IE‘HHEH W AKoNnord4Yeckan ﬁmnamncm, PHSMELLIE'HHE' pﬂlﬂ'lﬂ!ﬂbl
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Ired - MOMeEHT HHCPUOUU HNPUBCACHHOI'O CCUCHUA 3JICMCHTA OTHOCHUTCIBHO €ro
LCHTpPA TAXKCCTU,

W - MOMEHT CONpPOTHUBIICHHS CEUEHHUS dJIEMEHTa JIsi KpalHero pacTsHyTOro
BOJIOKHA;
R - pamuyc KpUBHU3HBI 3JIEMEHTA KOHCTPYKIUH;
0 - TOJNIIMHA MOJKU MPOCTPAHCTBEHHOI'O 3JIEMEHTA;
dl - BBICOTa OOPTOBOTO AJIEMEHTA;
gs>»q's - TIOTOHHBIE YCHWJIUS, BOCHPUHUMAeMble apMaTypoll MOJKH COOpPHOIro

9JICMCHTA COOTBCTCTBCHHO B paCTHHyTOf/'I U CKaTol 30Hax.

MNPUJIOXEHUE b

HepequL HOpMaTHBHOﬁ U TeXHUYECKOii AOKYMECHTAUH

CHull 2.02.01-83* OcHoBaHUS 3AaHUN U COOPY>KEHUI.

CHulI 2.03.01-85* beroHHbIE U 5Ke1€300€TOHHBIE KOHCTPYKITHH (CIIPaBOYHO).

CHull 2.05.03-84* MocTsl U TpYOBI.

CHull 3.03.01-87 Hecymue u orpaxaaroimue KOHCTPYKIIH.

CHull 12-01-2004 Opranuzanus CTpOUTENBCTBA.

CHull 21-01-97* TloxxapHasi 6€30MaCHOCTb 3/IaHUM U COOPY>KEHUH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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CHull I1-7-81*

CHull 11-23-81*

I'OCT 1050-88*

I'OCT 3062-80*

I'OCT 3063-80*

I'OCT 3064-80*

I'OCT 3066-80*

['OCT 3067-88*

I'OCT 3068-88*

I'OCT 3081-80*

['OCT 3090-73*

'OCT 7372-79*

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

CTpOI/ITeJ'ILCTBO B CEMCMHUYECKHUX paﬁOHax.

CranbpHble KOHCTPYKIUH.

IIpokaTt copTOBOIi, KOMOMHUPOBAHHBIHM, CO CHEIMATBHON OTIENKOM
IIOBEPXHOCTU U3 YIVIEPOJUCTOM KaYECTBEHHON KOHCTPYKLUOHHOU
ctanyu. O01Me TeXHHYECKUE YCIOBUSI.

Kanat onunapnoit cBuBku THna JIK-0 xonctpykimu 1x7 (1+6).
CoprameHT.

Kanat onunapnoii cBuBku tuna TK xoncrpykuuu 1x19 (1+6+12).
CoprameHT.

Kanar onpunapuoii cBuBku Tuna TK koHcrpykumm 1x37
(1+6+12+18). CoprameHr.
Kanar nBoiiHoi cBuBku Tuna JIK-O koHcTpykumm  6Xx7

(1+6)+1x7(1+6). CopTrameHT.

Kanar cranpHO#il nBOMHON cBuBKM Tuna TK KkoHCTpykuuu
6x19(1+6+12)+1x19(1+6+12). CoprameHT.

Kanar cranpHO#il nBOMHON cBuBKM Tuna TK KkoHCTpykuuu
6x37(1+6+12+18)+1x37(1+6+12+18). CopTameHT.

Kanatr nBoiiHOII CBUBKHM THIIA
(1+9+9)+7%7 (1+6). CopTameHr.

JIK-0 xoHcTpykumu 6x19

Kanatel cranpHble. KaHaT 3aKphIThIi HECyIIMH C OJHUM CIIOEM
3eTo0pa3Hoi npoBosioky U cepaeunukoM tuna TK. CoprameHt.

HpOBOJ'IOKa cTajabHas KaHaTHas. TexXHHUYECKHUe YCJI0BUA.

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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I'OCT 7473-94

'OCT 7669-80*

'OCT 7675-73*

['OCT 7676-73*

I'OCT 7890-93

I'OCT 10922-90

I'OCT 14954-80*

I'OCT 18901-73*

I'OCT 19281-89*

I'OCT 21437-95

CwMmecu GeToHHbIe. TeXHUYECKHE YCIOBUS.

Kanar npoiinoit cBuBku tumna JIK-PO xonctpykimm 6x36(1+7+7/
7+14)+7x7(1+6). CopTameHT.

Kanatel cranpHble. KaHaT 3akphIThIil HECYIIMH C OJHUM CIIOEM
KIMHOBUAHON M OJHHUM CJIOEM 3€TOOpa3HOW MPOBOJOKH H
cepaeunukoM tuna TK. CoprameHr.

Kanatel cranphble. KaHaT 3akphIThIil HECYLIMI C ABYMsI CIIOSIMU
KIMHOBUAHON M OJHHUM CJIOEM 3€TOOpa3HOW MPOBOJOKH H
cepaeunukoM tuna TK. CoprameHr.

Kpanbl MocTOBbIe OAHOOATOYHbIE MOJBECHBIE. TexXHHUYECKHE
YCIIOBUSI.

ApMaTrypHble U 3aKJaJHble M3IEIHUS CBAapHbIE, COEIUHEHUS
CBapHbIE apMaTypbl M 3aKJIATHBIX W3ACTUN Kene300€TOHHBIX
KOHCTpYKIUK. OOII1e TEXHUIECKHE YCIOBUSI.

Kanat nBoiinoit cBuBku Tuna JIK-P konctpykumm 6x19(1+6+6/
6)+7x7(1+6). CopTameHr.

Kanatel cranpHble. KaHaT 3akphIThIil HECYLIMI C ABYMsI CIIOSIMU
3eTo0pa3Hoi npoBosioky U cepaeunukoM tuna TK. CoprameHt.

IIpokaT U3 cTayu MOBBIIEHHOW MPOYHOCTU. OOIIMEe TEXHUYECKUE
YCIIOBUSI.

CrtaBbl ITMHKOBBIC aHTI/I(pr/IKLII/IOHHBIe. MapKI/I, TCXHHUYCCKUC
Tpe60BaHI/I$I 1 METOJbI UCIIBITAHUM.

I'OCT 25820-2000 Beronsl nerkue. TexHuueckue yciaoBusl.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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I'OCT 26633-91* bBeToHBI TSXKENbIe U METKO3EPHUCThIE. TeXHUUECKUE YCIOBHSL.

CTO [IpaBuna mo obecrneueHUI0 OTHECTOMKOCTH U OTHECOXPaHHOCTH
36554501-006-2006 >xene300€TOHHBIX KOHCTPYKIIUH.

MJIC 20-2.2008 PexomeHganuu 1no oOecrneyeHuI0 0e30HacHOCTH OOJIbIIErpy3HbBIX
COOpY)KEHHM  OT  JaBMHOOOPa3HOTO  (IIPOrpeCcCCUPYIOLIETO)
OOpyILIeHUs IPH aBapUUHBIX BO3JIEHCTBUSAX.

PexomeHpanMu 1o 3alUTe MOHOJMTHBIX JKWIBIX 3JaHUN OT
nporpeccupytoniero oopymenus. Pazpadoranst ['YII MHUNTOII.
- M., 2005.

PykoBoacTeo 1o IIPOCKTUPOBAHUIO XKene300eTOHHBIX
IIPOCTPAHCTBEHHBIX KOHCTPYKLUM IMOKPBITUN U MEPEKPBITUML. - M.:
Crpoituznar, 1979.

INPUJIOXEHUE B

TepmuHbI U onpeeIeHus

IIpocTpaHcTBeHHbIE CHCTEMBI - COOPY)KEHHUS (pacdeTHbIE CXEMbl COOpPYKEHHIA),
o0pa3oBaHHBIC W3 COCIUHEHHBIX MEXIY COOOW pa3IMYHBIX SJIEMEHTOB, CIOCOOHBIX
BOCIPUHUMATh NPUIOKEHHYI0O K HUM HPOCTPAHCTBEHHYIO CHUCTEMY BHEIIHHUX CHJ, OT
JEHCTBHUSL KOTOPOM B HUX BO3HUKAET MPOCTPAHCTBEHHOE paCHpe/esieHne BHYTPEHHHX
YCUJTUM.

IIpocTpaHcTBeHHBbIE :Kejie300eTOHHbIE KOHCTPYKUMH -  BBIIIOJHEHHBIE U3
&Kelle300eToHAa KOHCTPYKUUHU, KOTOpbIE MOJ BIUSHUEM BHEIIHMX CHJIOBBIX U HHBIX
(Hampumep, TeMIepaTypHbIX) BO3ACHCTBHI pabOTAlOT Kak npoOCmMpaHcmeeHHbvle
cucmembl. OHU TPUMEHSAIOTCS B KA4E€CTBE NOKPuIMUL, nepekpbimuil, CTEH 3JIaHUN U
COOPYKEHHI, a TaK)Ke MOTYT MPEACTABIATH COOOM COOPYKEHHUE B LIETIOM.

ToHKoOCTEeHHBbIe TPOCTPAHCTBEHHbIE CHUCTEMbI - KOHCTPYKIHMH, y KOTOPBIX JBa
M3MEPEHUS OJTHOTO MOPSJIKA CYIIECTBEHHO MPEBBIIIAIOT TPEThE (TONIIUHY).
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0O60/10uKa - MPOCTPAHCTBCHHAA KOHCTPYKIMH, OrpaHU4YCHHAA ABYMs
KpHBOJ’IHHCﬁHHMH IIJIOCKOCTAMHU, PACCTOAHUC MCIKAY KOTOPBIMH (TOJ'II_I_[I/IHa) MaJo II10
CpaBHCHHIO C JPYTUMHU €€ pa3sMCpaMU.

CkJiaaka - 000104Kka, COCTaBICHHAS U3 OT/ENbHBIX IUIACTHHOK, COSAMHEHHBIX MEXTY
co0oif M 00pa3yloIUX IMOBEPXHOCTh MHo2oepanHuka. CKianka W3 TMPsIMOYTOJbHBIX
IUTACTUHOK HA3bIBAETCS npuzmamuieckou. banounvlie cknaoku COCTOST W3 IUIOCKHUX
3JIEMEHTOB-TPAHEH, COEIMHEHHBIX MEXIy COOOH MO yIJIOM TaK, YTO B MECTe HX
COMpsDKEHHsT 00pa3yeTcs PsIMOJIMHENRHOE pedpo.

Cpe):[I/IHHaH MOBEPXHOCTb - T'COMETPUUCCKOE MECTO TOYEK B ILIMUTE 000JI0YKH HIIH
CKJIaJIKU, PABHOYJAJICHHLIX OT €€ HIDKHEN U BerHeﬁ HOBerHOCTeﬁ.

I'ayccoBa kpuBH3HA - IPOU3BEICHNE TTIaBHBIX KpUBU3H - 1/R1-1/R2 = K, tine R1 u R2
- MaKCHMaJIbHBIII U MUHUMAJbHBIA pajuychl KPUBHU3HBI (IJIaBHBIE PajlyChl KPHUBH3HbI)
IIOBEPXHOCTU B IVIABHBIX HOpPMAaJbHBIX Ce€YeHHUsAX. [loBEepXHOCTH, B KaKIOHW TOYKE
KOTOpBIX K NOJIOKUTENbHA, OTPULIATEIbHA WM UMEET HYJIEBOE 3HAUYEHUE, HA3bIBAIOTCS
COOTBETCTBEHHO IIOBEPXHOCTSIMU  NOJONCUMENLHOU, OMPUYANENbHOU U HYAeBOl
2aycco6oul KpUGU3HbI.

YceTOiYHMBOCTD - CIIOCOOHOCTh CUCTEMbI HE3HAUUTENIBHO OTKJIOHATHCSA OT MCXOJHOTO
COCTOSIHMSI PaBHOBECHsI WIM JABW)KEHHSA IIPU JOCTAaTOYHO MaJbIX BO3MYLICHMsX. B
KayecTBE BO3MYILAIOUIMX (PAKTOPOB MOTYT BBICTYNATh Pa3IMYHbIC JOMOJHUTEIbHbIC
Harpy3kl U BO3JCHCTBUS, JePEeKThl M OTKIOHEHHS OT TMPOEKTHBIX pa3MepoB
KOHCTPYKIMU W T.I. Harpysku, mpu KOTOPBIX NPOUCXOAMUT HOmMeps yCMmOUdU8oCmu,
Ha3bIBAIOTC  KPUMUYECKUMY, A COOTBETCTBYIOLUE COCTOSHUS — KPUMUYECKUMU
COCMOAHUAMU.

HesmHelHOCTD - pa3InyaoT TPU BUAA HEIMHEHHOCTU: ghusuueckyro, 00yCIOBICHHYIO
HEJIMHEHHOM CBSA3bI0 MEX1y TeH30paMU HaIPsLKEHUH U 1eopMalvii; eeomempuyeckyio,
OIIpENIeNIIEMYI0 HEIMHEHHON CBs3bI0 MEXAy AedopMalMsMU U TEPEMELICHUSAMU; U
KOHCMPYKMUGHYI0, CBSA3aHHYI0 C BO3MOXKHBIMU HM3MEHEHMSAMHU pAaCUETHOM CXEMBbI B
IIPOLIECCE HATPYIKEHHUS.

IlpeneqbHasi Harpyska - Harpyska, OTBeyarollass MOMEHTY HCUEpIaHMs Hecyluen
CMOCOOHOCTH KOHCTpYKIUH. OHa COOTBETCTBYET TOMY IPEICIBHOMY MOMEHTY, KOrJa
KOHCTPYKLHUS €I1l€ HaXOJUTCsSl B COCTOSIHUM paBHOBecus. HanpskeHHOe cOCTOsSTHUE BCeX
3JIEMEHTOB KOHCTPYKIIMHM B TaKOH CTaJuM HAa3bIBACTCS COCMOAHUEM NPeOeNbHO20
pasHogecus.

Koncmpykyus ucuepnana ceorw Hecywyro cnocobHocms, €CId Malloe IMpUpallieHHe
BHEIIHEH Harpy3Kd CIIOCOOHO BbI3BaTh HEMpPEKpaIlAIoNMKcA pocT aedopManuii U
NOCTEIYIOLIEE pa3pyIICHUE.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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