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MNpeauncnosune

1. PaspabotaH HayuyHo-MccnepoBaTeNbCKUM, MPOEKTHO-KOHCTPYKTOPCKMM U TEXHOJIOTMYECKUM
WMHCTUTYTOM BeToHa U KenesobetoHa um. A.A. M'Bosgesa (HUMKE nm. A.A. I'Bo3aesa) - pununanom Pryn
"HUL, "Ctpoutenbcteo".

2. PeKoMeHZ0BaH K YTBEPXKAEHUIO U NMPUMEHEHUIO KOHCTPYKTOpcKoi cekumelr HTC HUNMKE mnm.
A.A. I'Bo3gesa 15 maa 2008 .

3. YtBepaeH v BBeAeH B genctBue [MpuKasom W.0. reHepanbHoro ampektopa dryn "Hul,
"Crtpoutenbctso" ot 1 aBrycrta 2008 r. N 189.

4. BeeneH Brnepsble.

BeepeHune

Hactoawwnin CsBog npaBun paspabotaH B passutme CHull 52-01-2003 "BeToHHble u
enes3obeToHHble KOHCTPYKLUMNU. OCHOBHbIE NONOXKeHUA".

CBog, MpaBWU/ COOEPKUT PEKOMEHAALUMM MO MNPOEKTUPOBAHUIO Kene3obeToHHbIX 060n04eK,
CKNafAo0K U APYIrMX TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLNIA NOKPbLITUIA M NEPEKPbITUIA 34aHNN K
COOPYXEHUN  MPOMBIWNEHHOIO,  TPA)KOAHCKOTO W CE/IbCKOXO3SIUCTBEHHOrO  CTPOMTENLCTBA.
MpoCTpaHCTBEHHbIE KOHCTPYKLMU BbIMOJIHAKOTCA U3 TAMKENOro U Ierkoro 6eToHoB 6e3 npeaBapuUTeIbHOMO
HaNpAXXeHUsa apMaTypbl U C TpeaHanpsaKeHUem, KOTopble obecneynBatoT BbiNoaHeHWe nonoxKeHuin CHul
52-01-2003.

PeweHne o npumeHeHun CBoga NpaBua NPU NPOEKTUPOBAHUMN MPOCTPAHCTBEHHbIX KOHCTPYKLIUI
MOKPbITUMA U NEepPeKpPbITUA KOHKPETHbIX 34aHUA U COOPYKEHUIA OTHOCUTCA K KOMMETEHUMU 3aKas3uMKa
06bEeKTa UM NPOEKTHOM opraHusaumu. B cnyyae npumeHeHns CBoga nNpaBu AOJIKHbI ObITb YYTEHbI BCE
YCTaHOBNEHHblE B HEM TpeboBaHuMs.

Hactoawwnin Csoa npaBun cnegyet npumeHatb coBmecTHO ¢ CM 52-101-2003 "BeToHHble u
Kene3obeToHHblIe KOHCTPYKUMM 6e3 npenBapuUTeNbHOro HanpsikeHus apmatypbl” n CI 52-102-2004
"MpeaBapuUTeNbHO HAMNPSAMKEHHbIE KeNe300eTOHHbIE KOHCTPYKUMK".

EanHULbl dU3MYECKUX BENNYMH, NpuBeAeHHble B CBOAE NpaBuA, BbliparkeHbl B cucteme CU: cuna -
B HbloTOHax (H) uan B KMnoHbloToHax (KH); NnHeHble pasmepbl B MM (Ana ceyeHUn) uam B m (ans
3/1EMEHTOB UM UX YYACTKOB); HaNpPAXKeHUs,, CONPOTUB/IEHMA, MOAYM YNPYrocTH - B Meranackanax (MMa);



pacnpeaeneHHble Harpysku u ycunus - 8 KH/m nam H/mm.

Csopg, npaBun paspaboTanu: A-p TexH. HayK, npod. B.B. LLlyraes, KaHA. TeXH. HayK, CT. Hay4. cOTp.
b.C. Cokonos, Beg,. uHx. T.B. LLlepbuHa, nHxK. A.C. KoyeTKoBa.

Mpw paspaboTke CBoAa NPaBW UCMOJIb30BaHbI MaTepuanbl nevyaTHbiX pabot H.B. Axeneananu, b.H.
BactaTckoro, B.3. BnacoBa, A.A. I'Bo3gesa, B.B. Aukosuy, A.M. AybuHckoro, 3.3. HyKosckoro, E.K.
KauaHosckoro, B.1. KonuyHoBa, M.b. Kpakosckoro, T.A. Kyabmuy, MN.A. Jlykawa, W.I'. JlogkoscKoro, P.H.
MauenunHckoro, A.M. OBeukuHa, K.M. Matukpectosckoro, A.U. PabuHosBmya, A.P. P)KaHuubiHa, E.WN.
CrakoBuuyeHKo, C.A. Tumawesa, I'.K. Xangykosa, .d. XnebHoro, H0.B. YuHeHKoBa, A.B. Lanupo u ap.

1. O6nactb NpUmeHeHUs

Hactoawuin Ceog npasun (CM) pacnpocTpaHAeTca Ha MPOEKTUPOBAHME Kele306eTOHHbIX
060/104€eK, CKNAAO0K N APYIMX TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLUMIA MOKPLITUI U NepeKkpbITUiA
3[4aHUIA U COOPYKEHUA MPOMbBIWNEHHOrO, FPaXKAAHCKOrO U Ce/bCKOXO3AMCTBEHHOIO CTPOUTENLCTBA.
MpocTpaHCTBEHHbIE KOHCTPYKLMW BbINMOHAOTCA M3 TAXKEN0ro 6eToHa KNaccoB MO NMPOYHOCTU Ha CXaTue
ot B15 pgo B60 6e3 npeaBapuUTENbHOrO HaMpaXeHuMa apmaTtypbl U C NpeaHanpsXKeHuem, anA
3KCMAyaTauMm B KAMMATUYECKMX YCNOBUAX Poccuu, B cpene c HearpeccMBHOM CTENEHb0 BO3AENCTBUSA,
Npw CTaTUYECKOM AENCTBUN Harpy3Ku.

2. HopmaTuBHbIE CCbINKK

B HacTtoawem CBoae npaBUA MCNONb30BaHbl CCbIIKM Ha cneaylolime OCHOBHble HOPMATUBHble
OOKYMEHTbI:

CHwuMN 2.01.07-85*. Harpy3Kku 1 Bo3aencTeus

CHwuMM 2.03.03-85. ApmoL.eMeHTHble KOHCTPYKLMK

CHwnM 2.03.11-85. 3awmTa CTPpOUTEbHbIX KOHCTPYKLIMI OT KOPPO3UM

CHuMN 23-01-99*. CtpouTenbHasa KnMmaTonorusa

CHwnM 52-01-2003. EeTOHHbIE U Kene3obeToHHble KOHCTPYKLUUN. OCHOBHbIE NOJIOXKEHMUA

CMN 52-101-2003. beToHHble U }Kene3ob6eToHHble KOHCTPYKLU MM 6e3 NpenBapuTEIbHOTO HAaNPAXKEHNA
apmarypbl

CM 52-102-2004. NpeaBapuTe/IbHO HaMNPAMKEHHbIE KeNe306eTOHHbIE KOHCTPYKLU MK

CM 52-104-2006. CtanedpunbpobeToHHbIE KOHCTPYKLUMK

CM 53-102-2004. Obuwme npaBuaa NPOEKTUPOBAHMA CTAIbHbIX KOHCTPYKLMIA

FOCT 13015-2003. MU3penus xeneszobeToHHble W bOeToHHble Ansa crpouTenbctea. Obwume
TEXHUYecKMe TpeboBaHMA. [paBuaa NPUEMKN, MAaPKUPOBKKU, TPAHCMOPTUPOBAHMA U XPAaHEHUS

FOCT 14098-91. CoeauHeHMAa cBapHble apmMaTypbl W 3aKNagHbIX M34enni Kene3obeToHHbIX
KOHCTPYKLMI. TUNbl, KOHCTPYKLMA U pasmepbl

FOCT 27751-88. HapgeKHOCTb CTPOUTENbHbIX KOHCTPYKLMA M OCHOBaHWIA. OCHOBHbIE NOI0XEHMA MO
pacuyerty.

dpyrne HopmaTuBHbIE N peKOMeHAaTe IbHble AOKYMEHTbI, CCbIZIKM Ha KOTOPble MCNOAb30BaHbl B
HacToAawem CI, npusegeHsbl B MNpunoxkeHun b.

3. TepMUHBbI 1 onpeaeneHus

B HacToAawem CBoge npaBua UCNO/Ib30BaHbl OCHOBHbIE TEPMWHbI M onpeaeneHua no CHuM 52-01,
Cn 52-101, CM 52-102 u ppyrMm HOPMATMBHBLIM AOKYMeHTamM. Mcnonb3yemble TEpMUHbI U UX
onpegeneHna B COOTBETCTBUMN C AOKYMEHTaMM, Ha KOTOPble MMEIOTCA CCbIIKM B TEKCTe, NMpuBeaeHbl B
MpwnnoxkeHun B.

4. Obwme yKasaHus
4.1. OCHOBHbIE MOJIOXKEeHUA

4.1.1. Xene3o06eToHHble TOHKOCTEHHble MNPOCTPAHCTBEHHbIE KOHCTPYKUUM  MOKPbITUA MU
nepekpbiTnin (puc. 4.1) pasnuyatorcs:



Mo OYepPTaHUIO CPEANHHOM NOBEPXHOCTH

a) CKNagKkM € pasnnyHoi ¢Gopmoit MoMepeyHoro CeyeHus, B TOM 4YMUC/e CKlag4yaTble CBOAbl U
obonouku (puc. 4.1, a);

6) 060/104KN N CBOAbI HYNEBOK raycCOBOM KPUBU3HbI - UUAUHAPUYECKME U KOHUYECKME 060/104KM
W uMAnHApudeckme ceoabl (puc. 4.1, 6);

B) 060/104KM M BOJIHUCTbIE CBOAbI NOJIOXKMUTENIbHOM raycCoOBOM KPUBU3HBI - chepryeckne 060/104KM
N Kynosaa, o4epyeHHble Mo MOBEPXHOCTAM BpPaLLEeHUsA C BepTUKanbHOM ocbio (puc. 4.1, a); 060104KM,
oyepyeHHble No NOBEPXHOCTU NepeHoca B BUAE 3NIMNTUYECKOro napabosionaa, KpyroBo noBepxHoOCTH
(puc. 4.1, B) n 6oyapHble cBogbl (puc. 4.1, e, 10);

r) 060/104KM U BONHUCTbIE CBO/bI OTPULLATENLHOW raycCoOBOM KPUBU3HbI - 060N0YKM, OYepUYEeHHbIe
Nno /NMHENYaTbiM MOBEPXHOCTAM runepbonuyeckoro napabonouaa (runapel) (puc. 4.1, r); n no
NMOBEPXHOCTAM BPaLLEHUA C TOPU3OHTa/IbHOM ocbio (puc. 4.1, e, 11);

A) 0060J/I0OYKM pa3sHO3HAYHOM rayccoBOW KPUBM3HbLI - TopouaanbHble 060n104KM (puc. 4.1, x);
NOBEPXHOCTM KOTOPbIX MMEIOT Ha HEKOTOPbIX YYacTKaxX MOJIOKUTENbHYIO, @ Ha APYrMX - OTPULLATENbHYIO
KPMBU3HY (Mexay Toukamu A 1 B Ha puc. 4.1, X), KoHouAabl (NOBEPXHOCTb KOTOPbIX MMeeT B 6osbLieit
YaCTU HYNEeBYIO raycCcoBy KpuBM3HY) M Napabosinyeckme o60N0YKM Ha MJOCKOM KOHType (B OCHOBHOM
NONOMKUTENbHOW KPUBU3HbI), YTNOBbIE YH4AaCTKM KOTOPbIX UMEIOT OTPULLATE/IbHYHO rayCcCcoBY KPUBU3HY U AP.;

€) MHOrorpaHHWKM, B TOM YUC/E BMMCaHHble B MOBEPXHOCTU 060/704eK, NpPeAyCMOTPEHHble
nognyHkTamu 6, B, r, 4 (puc. 4.1, 3); a TaK}Ke WaTpoBble cKaagku (puc. 4.1, n);

) cocTaBHble 060/104KM, MMeEKLINEe CNOXKHYIO MOBEPXHOCTb, 0bpasyemble M3 060104EK,
npeaycMOTpeHHbIX NoAnyHKTamu 6, B, T, 4, e (puc. 4.1, K, n);

3) BCnapyLeHHble NUTbl, B TOM YXC/IE CTYMEeHYaTO-BCNapyLUeHHbIe WaTPOBble U PpaMHO-LIATPOBbIE
naHenu (puc. 4.1, m, 16);

no ¢opme nepekpbiBaemoin naowagm (NpyM onnMpaHnUM Ha cTeHbl, PyHAAMEHTbI UNU OTAE/NbHbIE
onopbl) U KOHCTPYKTUBHbLIM 0COBEHHOCTSAM

a) Ha Kpyr/10Mm nJaHe;

6) Ha 0Ba/IbHOM (3/1IMNTUYECKOM) NNaHe;

B) Ha KBaApPaTHOM MNAaHe;

r) Ha NPAMOYro/IbHOM NAaHe;

[) Ha TPeyrosibHOM MnaHe;

€) Ha NOAUroHaNbHOM MJaHe;

) KonbLeBble TOpoUAabHbIe U COCTaBHblE 060104KMY;

3) Hepa3pesHble MHOrOBO/IHOBbIE 060/104KN, MHOTOTPAHHUKM U CKNAKY;

1) HepaspesHble MHOroNpPoaeTHble 060/104YKN, MHOTOrPaHHUKN U CKNAaKK;

K) BUCAune 060/104KY;

N1) WenoBble KOHCTPYKLUUK;

M) TO e, YTO U B MOAMNYHKTaX a - /1, HO rnaaKue unn pebpuctole;

H) KOHCO/IbHble 060/104KN, CKNAAKN MU MHOTOTPaHHUKMY;

no cnocoby M3roToBAEHUA U BO3BEAEHUS

a) MOHOINTHbIE;

6) c6OpHO-MOHONMUTHbIE (KOoraa c6opHble aNeMeHTbl CAy¥KaT Hecylleit onanybkol unum, Hanpumep,
6opTOBblE 3N1EMEHTbI COOPHbIE, @ NINTA-060/104Ka - MOHONMUTHAA);

B) cOOpHbIe N3 NAOCKMX, UUANHAPUYECKMX U APYTUX SN1EMEHTOB;

r) NaHenn-o6004YKM U NAHENN-CKNALKN, U3TOTOBAEMbIE M MOHTUPYEMbIE B TOTOBOM BUAe (Kak
npaBuao, He Tpebylolne PacyeTHOro 3aMOHOIMYMBAHMA LWBOB MEXAY HUMWU) U UMEIOLME pPa3sMepbl,
COOTBETCTBYIOWME NPONETY MeXAy OnopamMn U rabaputam, YCTaHOBAEHHbIM ANA LAHHbLIX YC/NOBUMI
N3roTOB/NIEHUA, MEPEBO3KN N MOHTAXKa;

no martepuanam, U3 KOTOPbIX BO3BOAATCA:

a) »kenes3obeToHHble (B TOM UMCae C MPUMEHEHMEM NETKMX U APYruX 6ETOHOB);

6) KOMBUHUPOBAHHbIE, COCTOALLME U3 KeNe306eTOHHOW NANTbI U MEeTaNIMYecKnX aMadpparm uam
60pPTOBbIX 3/1EMEHTOB;

B) KOMMJEKCHble, COCTOALLME U3 Kene306eTOHHOM MNPOCTPaHCTBEHHOM KOHCTPYKUUK U
3 PEKTUBHbIX TENNOUIONALUNOHHbBIX, TMAPON3ONALMUOHHbIX U APYrUX MaTepuanos;

r) apmouemeHTHble 1 ctanedpnbpobetoHHble (CHMM 2.03.03 1 CMN 52-104).
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a - NPU3MaTHUYECKME CKIaaKK; 6 - 060/104YKKM HY/IEBOM rayccoBom
KPMBU3HbI; B - 060/104KM NONOKUTENBHOMN FAayCCOBOM KPUBMU3HDI;
I - TO Xe, OTPULATEeNbHOM; A - 060104YKM C BEPTUKANbHOM OCbO
BpalleHuna; e - 060/104KM C FOPU3OHTAIbHOM OCblO BpaLLEHUS;

X - TOpoMaanbHble 060/104KM PAa3HO3HAYHOM rayCcCOBOM KPUBU3HDI;
3 - MHOTOrPaHHMKU; U - TO 3Ke, LIAaTPOBOro TUNa;

K - COCTaBHble 060/104KU; N - TO XKe, U3 TMnepboanyecknx
TpeyrosbHbIX CBOAOB; M - NaHENU-060/104KN pa3sMepom Ha NposieT
nokpbiTmaA (K¥KC) 1 BcnapylweHHble 060/104KM pasmMepoM Ha AYeinKy
3/1aHu1A; H - Hepa3pesHble 060/104KK; 1 - banoyHan cknaaka
C TPEYro/ibHbIM NONEepPeUYHbIM CEYEHNEM; 2 - TO XKE,

C TpaneuMeBUAHbIM; 3 - TO ¥Ke, CO CBoAYaTbIM (NpM3maTUYECcKMe
BbINYK/ble CKNagKu); 4 - cBoa-o60/104Ka; 5 - gAnHHbIE



UMAMHAPUYECKME 060104YKHK; 6 - TO Ke, KOPOTKME;

7 - KOHMYecKasa 060104Ka; 8 - Kynon; 9 - ToponaanbHas
o06on0u4ka; 10 - 6ouapHblie cBoabl; 11 - runepbonnyeckme
060/104KU; 12 - NOKPbITUE C TPEYIOIbHLIM NAAHOM U3 060/104eK
NONIOKNUTENbHOM M OTPULLATENIbHOM rayCCOBOM KPUBU3HbI;

13 - 70 }Ke, C NOAIUTOHANbHBLIM NAAHOM; 14 - NOKpbITUE
M3 cOCTaBHbIX rMnapos.; 15 - naHenn-ob6onoukn KHKC;

16 - BcnapyLlUeHHble NANTbI-060/104KN; 17 - MHOFOBO/IHOBbIE
060/104KkK; 18 - MHOTrONpPOIETHbIE 060/10YKM

PucyHokK 4.1. CxeMbl TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX
KOHCTPYKLMI NOKPbLITUIN N NepeKpbITUIA

4.1.2. }enes3ob6eToHHble MNPOCTPAHCTBEHHbIE KOHCTPYKLUMM O0NXHbI OblTb obecneyeHbl ¢
Tpebyemon HageXHOCTbiO OT BOSHMKHOBEHMUA BCEX BUAOB NpeaesibHblX COCTOSHUI pacyeTom, Bbibopom
nokasaTenei KayecTBa MaTepmnanos, Ha3HaYEHMEM PA3MEPOB U KOHCTPYMPOBAHUEM COT/IACHO YKa3aHMAM
HacToswero Ceoga npasua. Mpu 3TOM A0MKHbI ObiTb BbIMNONHEHbI TEXHOIOTMYECKNE TPebOBaHUS MpK
W3rOTOBJIEHUM KOHCTPYKUMMA M cobntogeHbl TpeboBaHUA MO 3KchayaTauMum 34aHUA U COOPYXKEHUN, a
TaKKe TpeboBaHMA N0 3KOOTUK, YCTaHaBIMBaEeMble COOTBETCTBYOWMMMN HOPMATUBHbBIMWU AOKYMEHTAMMU.

4.1.3. NMpuMmeHeHUe KenesobeToOHHbIX NPOCTPAHCTBEHHbIX KOHCTPYKLMIA B Cpeaax C arpeccUBHbIM
BO34,EeNCTBMEM [0MNYCKAETCA NPU BbINOJHEHUWN TPebOBaHWUM, ycTaHOBAEHHbIX CHUIM 2.03.11 1 HacToAwMM
cn.

KoHcynbTaHTIAtOC: NpumeyaHue.
B opunumanbHOM TEeKCTe fOKYMEHTa, BUAMMO, AOMNyLLEeHa onevaTka: umeeTca B Buay MNpunoxeHue
b, a He lMpunoxeHwne B.

4.1.4. Tlpn NPOEKTUPOBAHNU MPOCTPAHCTBEHHbIX KOHCTPYKLUMN B 0CODbIX yC10BUSAX (B paloHax ¢
pacyeTHOM ceMcMuYHOCTbIO 7 6annoB u bonee, B panoHax KpaiHero CeBepa, Ha NPOCago4YHbIX FPYHTax U
noapabaTtbiBaemMbIX TEPPUTOPUAX) HALNENKMUT Y4WUTbIBaTb CNeumaibHble PEKOMEHAAUUU [LOKYMEHTOB,
npuseaeHHbIX B MNpunoxeHnun B (CHMM 2.02.01 n CHul I1I-7).

4.1.5. BblObOp KOHCTPYKTUBHbIX PELIeHMN, TUMA U O4YepTaHUA MOBEPXHOCTM MPOCTPAHCTBEHHbIX
KOHCTPYKLMA NOKPLITUA U MEPEKPLITUIA 34aHUIN U COOPYKEHUN cneayeT NPoM3BOANTb UCXOAA U3 TEXHUKO-
3KOHOMMWYECKOM LLenecoobpasHOCTU MNPUMEHEHUA TaKUX KOHCTPYKLMM B KOHKPETHbIX YCAOBUAX
CTPOMTENBbCTBA C  YYETOM  APXMTEKTYPHO-TEXHO/MOIMYECKMX W MPOM3BOACTBEHHbIX TpeboBaHWN,
MaKCMMa/IbHOrO CHUXEHUA UX MaTepuano-, TpYA0-, SHEPrOEMKOCTU U CTOMMOCTM.

B HeobxoAMMbIX CAy4asax MOKPbITUA W MEpPeKpbiTUA €  MNPUMEHEHMEM TOHKOCTEHHbIX
NMPOCTPAHCTBEHHbIX KOHCTPYKUWI AOMKHbI  YOOBAETBOPATb aKYCTUHECKMM U CBETOTEXHUYECKUM
TpeboBaHUAM, YCNOBMAM OTOMIEHUA W BEHTUAALMM, a TaK¥Ke AOMYyCKaTb BO3MOMHOCTb MOABECKM
KpaHOBOro 060pyA0BaHMA, TEXHONOTMYECKUX KOMMYHUKaLMWIA, MOTO/IKA UM NAOLLAAO0K U T.M.

4.1.6. 2nemeHTbl CcOOpPHbIX U  COOPHO-MOHOAUTHBIX  MPOCTPAHCTBEHHbBIX  KOHCTPYKLMIA
pPEKOMEHAYETCA NMPOEKTUPOBaTb C YYETOM YCNOBUIMN MEXaHM3aUMW UX U3rOTOBIEHUA HA 3aBOAAX WM
MOJIMFOHAX, a ’Kene300eTOHHble MOHO/IMTHbIE MPOCTPAHCTBEHHbIE KOHCTPYKLUUMM - C  y4yeTom
MeXaHM3MPOBAHHOIO BbIMOJIHEHMA OMNaAybOoUYHbIX, apMaTYPHbIX U 6eToHHbIX paboT (CHMM 12-01).

4.1.7. C6opHble N COOPHO-MOHO/IUTHbIE MPOCTPAHCTBEHHbIE KOHCTPYKLMU pPeEKOMeHAyeTcs
NPOEKTUPOBATL C y4eToM 3PPEKTUBHbBIX CMOCOBOB X U3rOTOBEHWUS U MOHTaXKa - U3 YHUOULMPOBAHHbIX
NAOCKUX, ULUAUHAPUYECKUX U UHbIX, KaK MPaBMIo, pebpuCcTbix NaHe e, MOHTUPYEMbIX C MPUMEHEHMEM
YKPYMHUTENBHOM COOPKU WMAM U3 KPYMHOPA3MEPHbIX 3/1eMEHTOB, WM3roTOB/AEHHbIX BO/AM3M mecTa
BO3BEAEHMA KOHCTPYKLMW.

Pasmepbl YKPYNHEHHbIX TOHKOCTEHHbIX 3/IEMEHTOB MOKPbLITUIA U NEPEKPbITUIA: ANnHa bonee 24 m,
lMpuHa (BbicoTa) bonee 3,2 m, a TakXe macca 6onee 15 T (yunTbiBaA YCNOBUA NEPEBO3KM, U3rOTOBAEHUS
N MOHTaXa) - A0/1XKHbI 6bITb cneunanbHO 060CHOBaHbI.

MaHenn-obonoUYKM U MNaHENU-CKNAAKM  MNPOEKTUPYIOT C  y4eTom  ocobeHHocTen  uXx
TPAHCNOPTUPOBAHMA N XpPaHEHUA B LWITabensax.



4.1.8. Kene3obeToHHble NOKPLITUA MPOCTPAHCTBEHHONO TUMA CcaeayeT NPOEKTUPOBATL C YYETOM
Komnnekca TpeboBaHUi MO rMAPO- U TENJIOM30NALMM, BOLOOTBOAY, YCTPOMCTBY Pas/iMUHbIX NPOXOA0K
yepes NokpbITUE, POHAPHBIX U APYrUX NMPOEMOB U OTBEPCTUIA.

MaHenu cHOPHbIX MPOCTPAHCTBEHHbLIX KOHCTPYKLMIA PEKOMEHAYETCA MPOEKTMPOBATb TakK, YTOObLI
3aBOA, WAM MOJIUFOH WM3rOTOBAAN WX MO BO3MOXKHOCTU MOBBIWEHHOW FOTOBHOCTWU - YTENJAEHHbIMW, C
rmgpounsonaument u T.no.

4.2. OcHOBHble pacyeTHble TpeboBaHUA

4.2.1. PacyeTbl Xene3obeTOHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLMWA cneayeT MNpou3BOAMTL MO
npeaenbHbIM COCTOSHUAM, BKIOYAIOLWMM:

- NpeaenbHble COCTOAHWUA NepBOM rpynnbl (MO NOAHOM HEMNPUTOAHOCTU K SKCMN/yaTaLlMn BCeAcTBUE
noTepu Hecyllei cnocobHocTu);

- npeaenbHble COCTOAHWA BTOPOW rpynmnbl (MO HEMPUro4HOCTM K HOPMaJbHOM 3KCMayaTauuu
BCNeAcTBME 06pPA30BaHUS WAM  YPE3MEPHONO PACKPbLITUA TPELMH, MOABAEHUA HeaonyCTUMbIX
nedopmaumii u ap.).

PacyeTbl No NpeaenbHbIM COCTOAHUAM NEePBON rPyNMbl BKAKOYAIOT pacyeT Mo NPOYHOCTH, C Y4ETOM
B HeobxoauMmblx cayyasx AedOopMMUPOBAHHOIO COCTOSHMA KOHCTPYKUMM nepen, paspyweHuem, U
ycToiumBocTu (06LLLel U NOKaNbHOM).

PacyeTbl No npege/ibHbIM COCTOSHUAM BTOPOW FPyMMbl BKAKOYAOT pacyeTbl MO PACKPbITUIO TPELLMH
n no gedopmaumam.

Pacuetbl BbinoaHAOT B cooTBeTcTBMU € CIT 52-101 1 pekomeHgaumammn Hactoawero CI1.

4.2.2. PacyeT NPOCTPAHCTBEHHbIX KOHCTPYKUWMA MOKPbLITUIA W NEPEKPbITUIA MO NpesaenbHbIM
COCTOSIHMAM cornacHo TpebosaHuam M. 4.2 rnasbl CM 52-101 npou3BOAUTCA, KaK NpaBuao, 418 BCex
BO34ENCTBMIA HA KOHCTPYKUMIO WM ee 3/1eMeHTbl B MPOLECCe M3rOTOB/IEHUA, TPAHCMOPTUPOBAHMS,
BO3BEAEHMA M 3KCMAyaTaLMu, MPUYEM pPacYeTHble CXEMbl U HarpysKku [OMXKHbI OTBEYATb MPUHATHIM
KOHCTPYKTMBHbIM pEeLIEHNAM W BO3LENCTBUMAM ANA KaXKAOW cTaamn. HeobxooMmo TaKiKe yuuTbiBaTb
cnepyowme pekoMeHaauuu:

- MOHOJ/IUTHbIE KOHCTPYKLMKU, B TOM 4YMCae C NpeaBapUTe/IbHO HanpaXeHHbIM apMUPOBaAHUEM,
OOJIKHbI 6bITb PAaCCUMTaHbI MO NPOYHOCTU U TPELLMHOCTOMKOCTU NPU PacKpyKaanBaHUK;

- 3/1IeMeHTbl COHOPHO-MOHOJIUTHBIX KOHCTPYKUMA LO/KHbI 6biTb paccyMTaHbl MO MPOYHOCTU M
TPELMHOCTOMKOCTN Ha AeNcTBUE COBCTBEHHOrO Beca M Beca HeTOHa 3aMOHO/IMYMBAHMNA M MOHTAXKHbIX
Harpysok;

- CBOPHO-MOHOIMTHAA KOHCTPYKLMA NOCAe AOCTUXKEHUA BETOHOM 3aMOHOINYMBAHUA NPOEKTHOM
NPOYHOCTU [O0/KHA OblTb paccyMTaHa B LLE/IOM KaK MOHOJMUTHAs C BKAOYEHMEM B paboTy COOPHbIX
31€eMEHTOB, €CI1 N5 3TOro NpPeayCMOTPEeHbl COOTBETCTBYIOLME KOHCTPYKTUBHbIE U TEXHOJIOTMYECKME
MeponpuaTus;

- 2/IeMeHTbl COOPHbIX KOHCTPYKUMI, B TOM YMCAEe VYKPYMHEHHbIX, MpPUM MOHTaxe (4o
3aMOHO/IMYMBAHUA) AOJIXKHbI ObITb MPOBEPEeHbl MO MPOYHOCTU U TPELUMHOCTOMKOCTM Ha YCUAUS OT
OEeNCTBUA COOCTBEHHOTO BECA, MOHTAXKHbIX HArPy30K M PEaKTUBHbIX YCUIUIA OT BPEMEHHbIX ONOp, 3aTAXEK
W ApYyrux NpucnocobaeHuni;

- cbOpHbIE KOHCTPYKLMM NOc/ie AOCTUNKEHUA OETOHOM 3aMOHONIMYMBAHUA CTbIKOB MPOEKTHOM
NPOYHOCTU M NOC/IE PACKPYKAZIMBAHMA PACCUUTBLIBAOT MO NMPOYHOCTU, KECTKOCTU, TPELLMHOCTOMKOCTM Ha
AelcTBue Cob6CTBEHHOTO BeCa, MOHTAXKHbIX HarpysoK M MNpeaBapuUTeNbHOro HamnpaKeHUs apmaTypbl C
YY4ETOM M3MEHEHUA Ha AAHHOM CTaAUM HAMNPAXKEHHO-AePOPMMPOBAHHOIO COCTOAHUA KOHCTPYKLMU OT
yAaneHua BCex Uan 4acTu BPeMeHHbIX CBA3EN.

4.2.3. PacyeTbl KenesobeToHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLUMIA HEOBXOAMMO, KaK npaBuio,
NPOu3BOAUTb C Y4ETOM BO3MOMKHOFO 06pPa3oBaHUA TPeWwUH M Heynpyrux aedopmauunii B 6eToHe U
apmaType.

OnpepeneHve ycuamin M agedopmaunii OT pPasIMUHbIX BO3AENCTBUM B KOHCTPYKUMAX U B
06pasyembIXx UMW CUCTEMAX 34aHUIA U COOPYKEHUI cneayeT NPoM3BOAMTbL MO METOAAM CTPOMUTENIbHOM
MeXaHMKM, KaK NPaBuIo, C y4eTOM GU3NYECKON U TEOMETPUYECKON HENMHEMHOCTN PAabOoTbl KOHCTPYKLUMIA.

4.2.4. Mpn NPOEKTUPOBAHUU }KeNe306eTOHHbIX NPOCTPAHCTBEHHbIX KOHCTPYKUMI UX HAZEKHOCTb
YCTAHaB/AMBAIOT PACYETOM MYyTEM WMCMNO/Ib30BAHMA PacCYeTHbIX 3HAYEHWIA HArpysoK M BO3AEWNCTBUN,
pacyYeTHbIX 3HAYEeHWIt XapaKTEPUCTUK MATepMasnoB, ONpeaensieMblX C MOMOLLbIO COOTBETCTBYHOLLMX
YacTHbIX KO3pPUUMEHTOB HAAEKHOCTM MO HOPMATMBHLIM 3HAYEHMAM ITUX XaPAKTEPUCTUK C y4eToM



CTeNneHu OTBETCTBEHHOCTM 34aHNIM 1 coopyKeHun (TOCT 27751).

HopmaTtuBHble 3HAYeHMA HArpy3oK 1M BO34eNCTBUM, KO3DPULUMEHTOB COYETaHWUI, KOIPDMUMEHTOB
HafeXHOCTU NO Harpyske, KO3IGOUUMEHTOB HAAEKHOCTU MO HA3HAYEHMIO KOHCTPYKLMW, a TaKxkKe
noApasnenieHne HarpysoK Ha NoCTOAHHbIE U BPEMEHHbIE (A/MTeNbHblE U KPAaTKOBPEMEHHbIE) MPUHUMAIOT
cornacHo CHwulM 2.01.07.

4.2.5. Yeunuma v gedopmaunmn B MPOCTPAHCTBEHHbIX KOHCTPYKLUMAX onpeaenatoT B 3aBUCMMOCTU OT
0COBEHHOCTEN KOHCTPYKUMK cornacHo pasgeny 6 CHul 52-01, npMHMMas BO BHMMaHue cieayoline
MeTO/Abl PacyeTa U 3KCNepPUMEHTANbHbIX NCCNEA0BAHMIA:

pacyeT MeTogaMu TeOopUU YNpPYyrocTu, - rNaBHbIM 0OpPa3soM TeXHMYECKylo Teopuio 060s104eK U
NpakTUYecKne MeToabl pacyeTa TOHKUX 0600/I0MEK W CKAQAOK, YYUTbiBalOWME HepaspesHOCTb
KOHCTPYKLMW, NOAATAMBOCTb onop W auadparm, Haanume pebep, OTBEPCTUM M MPOEMOB, a TaKkKe
HepaBHOMEpPHbIE U ANUHAMMYECKUE HATPY3KU U T.N.;

pacyeT MeToAamMMu yYnpyronnacTUYeckom Teopun, C WCMNOAb30BAaHMEM MPUKAALHON Teopuu
aedbopmaumin KenesobeToHa NyTem yyeTa NPaAKTUYECKUX TMMNOTE3 M YNPOLLEHMI YyNpyronaacTUYeckoro
pacyeTa, BbITEKAIOLLNX N3 0cObeHHOocTel paboTbl XKene3obeToHa ¢ TpelmnHamu;

pacyeTr Kene30beTOHHbIX 3/1EMEHTOB MO HeAMHenHoW aedopMauMOHHON  Moaenn C
NCNO/Ib30BaHWEM ABYX/IMHENHOM U TPEXJIMHEMHOM AMarpamm COCTOAHUA 6eToHa, onpeaenstowmx ceasb
MeXKAY HanpPsKEHUAMU U OTHOCUTENBbHbIMK AedOpPMaLUAMM, N ABYXAMHENHOWN AMarpammbl apmMaTypbl.
YKasaHHble guarpammbl UCMOb3YIOT MPU pacyeTe MPOYHOCTU Kee300eTOHHbIX 3/IeMEHTOB, pacyeTte
06pa3oBaHMA W PACKPbITUA HOPMAaNbHbLIX TPEWWH W pacdyeTe aedopmaumii  Kenes3obeTOHHbIX
NPOCTPAHCTBEHHbIX KOHCTPYKLUMIA NO HeAnHelnHoW aedbopmaunoHHon mogenn B cooTtsetcteum ¢ CM 52-
101;

pacyeT MeToLaMu NpeaenbHOro PaBHOBECKA, B TOM Yncae No AedopMUPOBAHHON CxeMe, F1aBHbIM
06pa3om ANA pelleHuns 3afay Hecylen CnocobHOCTU MAM NPOBEPKU Ha3HAUYEHHbIX ceyeHui 6eToHa u
apmaTypbl B NpesBapuTenbHbIX U pabounx pacyeTax, ¢ y4eTOM MOLENPOBAHMA U HATYPHbIX UCMbITaHWNA
KOHCTPYKLMI 4,0 pa3pyLleHus, NO3BONAIOLLMX NOAYUNTb CXEMbI N310Ma U GOPMbI PaspyLUEHUS;

3KCMepuUMeHTaslbHOe UCCNefoBaHUE HaMpAXKeHHO-4ePOPMUPOBAHHOTO COCTOAHUA HATYPHbIX
06pasuoB NPOCTPAHCTBEHHbIX KOHCTPYKLMA Ha BCe BWUAbl M BE/MYMHbLI HArpy3oK, € Tem 4TOObl
NCNo/Ib30BaTb 3KCNEPMMEHTaNbHO 060CHOBAHHbIE U Hanbosiee IKOHOMMUYHbIE pacyeTHble Gopmynbl AaA
NpoBepKM BCeX Tpebyemblx NpeaesibHbIX COCTOAHWUN.

Ons oTAEeNbHbIX CAOMHbLIX MPOCTPAHCTBEHHbIX KOHCTPYKUMIA, A8 KOTOPbIX HET A0CTaTOYHO
OOCTOBEPHbIX METOAOB pacyeTa, npepycmaTpuBaetcs o6s3aTenibHOe WCNbITaHWME Mogenen npwm
NPOEKTUPOBAHUM.

4.2.6. Bbibop meToda pacyeTa KaKoro-Mb6o Tuna MNPOCTPAHCTBEHHOM KOHCTPYKLUMU O0MXKEH
NPOM3BOANTLCA COr/IaCHO peKoMeH4ALUMAM COOTBeTCTBYoWwero pasgena n. 4.2.5 Hactoawero CIl. Mpu
ncnoab3oBaHMM IBM BO3MOXKHOCTM NPOrpammHOro obecrnevyeHma A0MKHbI yA0BAETBOPATb YCAOBUAM
pekoMeHAyeMOro MeToZa pacyera.

4.2.7. MNpwn coCTaBNEHUM pPACYETHOM CXEMbI MOKPbLITUA WAWN MNEPEKPbITUA pekomMeHAayeTcA
MCMONb30BaTb CPEAMHHYI0 MOBEPXHOCTb [/af4KOM MNAWUTbI, MNOAKPENNEeHHOW NAnTbl  060104KM,
MHOTFOrpaHHWKa WMAM CKNAAKW. 015 NOKPbITUIA, KOTOpble MO YCNOBMAM BO3BeAEHMA 0OpasyroTca Kak
MHOFOrpaHHWKK, BNUCAHHbIE B MOBEPXHOCTb 060/104KM, C [OCTATOMHO HONBLIMM KOMYECTBOM FpaHel n
(Hanpumep, Korga Ha ydacTke mexkay aAnadparmamu n > 7), AONYCKAeTCA 3a pPacYeTHYH MOBEPXHOCTb
NPUHUMATbL TAAKYIO CPeAMHHYI0 NMOBEPXHOCTb 060104KM. [Py 3TOM AONONHUTENbHBIE MOMEHTbI U
HOPMaJIbHbIE CWU/bl, BO3HMKAIOLLME B MECTaX NepesioMOB AeNCTBUTENbHOMW NOBEPXHOCTU, AOMYCKaeTcA
onpeaensTe NPUBANNKEHHO.

[na NpoCTpaHCTBEHHbIX PEBPUCTBIX KOHCTPYKLMIA, @ TaKKe ANA CKNaAdaTbiX U BOHUCTbIX CBOAOB-
060/104€eK 3a CpeAMHHY0 NOBEPXHOCTb A0MYCKAETCA MPUHMMATbL MOBEPXHOCTb, B KOTOPOM 1eXKaT LEHTPbI
TAMKECTM NONEePeYHbIX CEYEHUI KOHCTPYKLMN.

B aTom cnyyae npu pacyeTe pebpuctbix 060104EK, CKNAAYATBIX M BOJHUCTbIX AOMNYCKAEeTCA BBOAUTb

o..=A4/c
B pacyeT yCpeAHeHHYI0 NPUBEAEHHYIO TONLWMHY 060104KM  7ed b N ycpeaHeHHYIo NpuseaeHHYIo
D=El,/c A4, 1,
HeCTKOCTb (Fﬂ,e n - COOTBETCTBEHHO N/1oWaAb N MOMEHT UHEPLIUN NpnBeaeHHOIo

OBYTAaBPOBOro CEYEHUs C LUMPUHOW NONKK, PABHOM C).



PacueTHbIli NponeT 060/104eK, MHOTOrPaHHUKOB W CKNAAO0K ONpenenseTca Kak paccToAHUe MeXKay
0OCAMM OMOP NOKPLITUIA U NEPEKPLITUIA.

PacueTHbIli pasmep CTOpPOH 060/04YeK, MHOFOTPAaHHWKOB W CKAafoK B MAaHe onpeaenserca Kak
paccTosiHME MEXAY OCAMM COOTBETCTBYIOWMX BOPTOBLIX 3/1EMEHTOB UK Anadparm. Mpu aTom, ecam ans
pacyeTa cucTema AeNuTCA Ha nosie 060/0YKM M KpaeBble 3/1emMeHTbl, B pacyeTe CleAyeT y4uTbiBaTb
3KCUEHTPUCUTET NPUMbIKaHWA NoAA 060104KM K Anadparme nam 60pTOBbIM 3/1eMeHTaM.

Mpu onpepeneHnn ycuUANn B Kene3obeTOHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLMAX B YNpPYrow

,u>1%(

H _vonmuectso apmatypsbl B % naowanm 6eTOHHOro ce4eHus), Kak aaa NpuBeaeHHOro K Hemy ceYeHus.
Mpu pacueTe c yueTom Heynpyrux aedopmaumii U TPELWUH, a TaKKe Mo MeToay NpeaesibHoro paBHoBecus
cnepyet yunTbiBaTb AEeMCTBUTE/bHbIE XapPaKTEPUCTUKM KeNe306eTOHHbIX CeYEHUI ANA paccMmaTpuBaemonm
CcTagnu nx paborbl.

4.2.8. MeToa npeAenbHOro paBHOBECUS PacCMaTPUBAET PaBHOBECME KOHCTPYKUMU B MOMEHT
ncyepnaHma Hecylein cnocobHOCTU M Nepexoaa B U3MEHAEMYIO cUCTeMY. PeKoMeHAyeTCs NPUHUMATD,
YTO K MOMEHTY MCYepnaHua Hecyllen crnocobHocTM KenesobeToHHas 060/04Ka pacysieHaeTca
NA1aCTUYECKMMU LAPHUPAMM HA HECKO/IbKO KECTKUX AUCKOB. BUA 1 XapaKTep NNacTUYECKoro MexaHmn3ma,
KOHPUrypaLma n OTHOCUTEIbHAA BE/IMYMHA ANCKOB B CXEME M3/T0Ma Kene306eTOHHbIX Nonornx obonouek
3aBMCAT OT BWMAA HarpysKu, CBOWCTB MOBEPXHOCTU WU YC/IOBUI 3aKPEnneHUa KOHTypa W A0CTaTOYHO
06CTOATENbHO BbIAB/IEHbI 3KCMEPUMEHTANbHO.

MpMMeHUTENbHO K 3aga4aM O Hecyllen CnocobHOCTU Kene3obeToHHbIX 060/104eK XOPOLLOo
pa3paboTaH KMHEMATUYECKUIA MeTOo, TeOpMU NPele/IbHOrO PaBHOBECUS C UCMO/Ib30BaHWEM NOHATMA 06
0606LEHHbIX NNaCTUYECKUX LWapHMpPaX (AMHUAX U310Ma).

PacuyeT NpoOYHOCTM KOHCTPYKUMI (NepBoe npeaenibHoe COCTOSTHUE) B 3TOM C/ly4ae NpPou3BoAUTCA C
ydyeTom Heynpyrux agedopmaumii 6eToHa M apmaTypbl U HanMuus TPEWWH, a TaKXKe, B Cc/ydyae
HeobxoaMmMoCTH, AedOPMUPOBAHHOIO COCTOAHMA KaK OTAE/NbHbIX 3/IEMEHTOB, TaK U KOHCTPYKLUMNA.

Pacuet Hecywen cnocobHOCTM MOHOIUTHbBIX, CBOPHO-MOHONUTHBIX U COOPHbIX MPOCTPAHCTBEHHbIX
KOHCTPYKUMA NO meToay nNpedenbHoro paBHOBECUMA AOMycKaeTca NpousBoauTb  (yyuTbiBan
nepepacnpeseneHume ycuamm B npeaeibHoOM COCTOAHUM KOHCTPYKLMK) Be3 yyeTa MOHTaXKHbIX U ApYyrnx
YCUANIA, BO3HUKAIOLWLMX B HUX 4,0 3aMOHO/IMYMBAHMA, B MPOLLECCE N3TOTOBIEHMA U PacKpyKaamnsaHus. Mpwm
3TOM B C/ly4ae HeobXxoAMMOCTM yUYuTbIBalOT AeDOPMUPOBAHHYIO CXEMY KOHCTPYKUMM, B TOM yYucae oT
nepemeLLeHni, HaKoMNAEHHbIX B NPOLECCE U3rOTOB/IEHWUS U BO3BEAEHMA KOHCTPYKLUMMU.

CTaauu Naowanb U1 MOMEHT MHEPLIMK A0MYyCKaeTCs NPUHUMaTb Kak AN 6eTOHHOro Unu, ecau

Gprt > Rbt

4.2.9. YYacTKu NauTbl, 0607104€EK U CKNAZOK, TAE INaBHbIe PAaCTATUBAIOLLME HANPAKEHUS
, 4O/MKHbI BbITb 33aPMUPOBAHbI UCXOAA U3 YCNOBUA NOMHOTO BOCNPUATUA apMaTypoi pacTArMBaloLLmMX

>3R,

ycunuia. lonyckaTb T pr He pPeKOMEeHAYeTCA, U B COOTBETCTBYHOLMX Yy4acCTKaX KOHCTPYKUMMU
pa3mepbl No TOJLLMHE c/iefyeT yBeMYNBaTh.

4.2.10. Onadparmbl M 6opTOBbIE 371EMEHTbI 000/I0HMEK, CKIAAOK, MHOFOFPaHHMKOB U CBOAOB-
060104eK paboTatoT B OCHOBHOM Ha KacaTesibHble YCUANA U, KaK NPaBU/IO, BBOAATCA B PacyeT U3 yC10BUSA
MX COBMECTHOM paboTbl C NOMEM KOHCTPYKLMUWU C YH4ETOM WX AEUCTBUTE/IbHbLIX MKECTKOCTEM U CXEMbI
HarpyseHus.

4.2.11. OTBepcTMA B NAUTax 060N0YEK, UMEIOLWMX Pasmepbl OO/bLLE, YEM PACCTOSHUA MeXay

pebpamun c6OpHbIX 31EeMEHTOB, a ANA ragkux obonoyek pasmepom 6osnee 206 , [OJIKHbI YUNTbIBATHCS
B pacyeTe KOHCTPYKLUM.

4.2.12. PacyeT npeaBapuUTENbHO HaMpPAMEHHbIX KOHCTPYKUMIA cnegyeTr Npou3BOAUTb C YYETOM
HavyanbHbIX (NpeaBapuUTeNbHbIX) HanpsKeHu u  gedopmaumin B 6eToHe M apmaType, noTepb
npeaBapuTe/IbHOro HanpsAXXeHua 1 ocobeHHOCTeN Nnepeaaym NpeaBapuUTe/IbHOro HanpPsXKeHUs Ha 6eToH.

Mpyn pacyeTe NPOCTPAHCTBEHHbIX KOHCTPYKLUMA NO TPELWMHOCTOMKOCTM U AedopMaLnam yCuamnsa ot
npeaBapuUTeNbHOrO HAMPAXKEHUS apMaTypbl SOMNYCKAeTCA onpeaenaTb Kak YyCUamMa OT COOTBETCTBYHOLLMX
BHELLHUX CUJI, MPUIOXKEHHbIX B MECTaxX aHKePOBKM apMaTypbl, @ NPU pPacyeTe KPUBOJMHENHbIX CTEPKHEN
- C YYeTOM KacaTenbHbIX CUA TPeHMA Mo AJMHE apMaTypbl M HOPMaibHbIX CUA, AEUCTBYIOLWINX MO
Hanpas/IeHMIO paaunyca KPUBU3HbI.

PekomeHzaUMM MO MPOEKTUPOBAHUIO MPEeABapUTENIbHO  HaMNPAXEHHbIX Kene30b6eTOHHbIX



KOHCTPYKLMIA C HaTAXKeHMEeM apmaTypbl 40 TBepAeHUs 6eToHa (Ha ynopbl) npuseaeHbl B CM 52-102, a
PekomeHAaLMM NO NPOEKTUPOBAHMIO NPEABAPUTENBHO HANPAXKEHHbIX Ke1e306eTOHHbIX KOHCTPYKLMI €
HaTsaXeHMeM apmaTypbl Ha 6eToH npueeaeHsbl B CHMIM 2.03.01.

4.2.13. MNpw pacuyeTe NPOCTPAHCTBEHHbIX NOKPbITUIN Nponetom 6onee 100 M MAM C NOBEPXHOCTLIO
CNOXHOro o4yepTaHuA, He npegycmoTpeHHon CHuM 2.01.07, Harpy3ku OT AeNCTBMA cHera M BeTpa
[0nyCcKaeTca onpeaenaTb NO IKCNEePUMEHTaIbHbIM AaHHbIM.

4.2.14. 3HaunTeNIbHble COCPefOTOYEHHbIe HArpy3ku, Kak NpaBuao, OONXHbI NPUKNAAbIBATLCA K
pebpam KecTKocTW, Auvadparmam, 60pToBbIM HanKkam o06os04eKk M cKNafoK. C Uenbto MOBbILEHUA
3KOHOMMYECKOM 3PPEKTUBHOCTU AOMYCKAETCA NMPU COOTBETCTBYIOLLMX KOHCTPYKTUBHbLIX MEPONpUATHAX
YUYMTbIBATb B pacyeTe COBMECTHYIO paboTy NPOCTPaHCTBEHHOM KOHCTPYKLIMKU U YCTPOICTBA A5 NOABECKU
rpy3oB (Hanpumep, KpaHOBbIX 6aNOK U T.M.).

4.2.15. B HeobxoaMMbIX CyYasx PEKOMEHAYETCA NPOU3BOAUTb MPOBEPKY MECTHOM YCTOMYMUBOCTU
WAN MNPOYHOCTU TOHKOCTEHHbIX 3/IEMEHTOB MPOCTPAHCTBEHHbIX KOHCTPYKUMA. [MpoBepKy MecTHOM
NPOYHOCTU NONA OBONOYKM PEKOMEHAYETCA MNPOU3BOAUTL METOAOM MNpeaefbHOro paBHOBECUA MO
HecyLen cnocobHOCTM C y4yeToM M3meHeHUs GopPMbl MOBEPXHOCTM NOAA KOHCTPYKUMK cornacHo nn. 11.27,
11.28 HactoAwero CI. Mpu aToM cnenyeT TaKKe yuyuTbiBaTb HECOBEPLUIEHCTBO GOPMbl MOBEPXHOCTHU
TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMA. TPUOANMKEHHYIO OLLEHKY KPUTUYECKOW HarpysKku
TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLMIA NpuM  noTepe YCTOMYMBOCTU  pPEeKOMeHAyeTcA
npounssoaunTb cornacHo nn. 4.2.20 - 4.2.23 HacToawero Cr1.

4.2.16. MNpun BbIbOPE pPaACHETHON CXEMbI COOPHO-MOHOIMTHBIX MPOCTPAHCTBEHHbLIX KOHCTPYKL M
pekomeHAyeTca y4ynTbiBaTb AedOopMaTUBHbIE CBOMCTBA CTbIKOB M OCOBEHHOCTU Nepeaayn ycuanim yepes
Hux. Mpu nNepegayve ycunuii yepes 3aknagHole AeTaan U NPUBAPEHHbBIE K HUM CTEPXKHU WKW NAACTUHDI
cnenyet yunTbiBaTb HEYMPYryro NOAATANBOCTb TaKUX COeAMHEHUI BennyunHoM oT 0,5 ao 1 mm Ha Kaxkpoe
Takoe coeguHeHue. [pu nepegayve CHKUMAOWMX YCUAUKA  Yepe3  CTblKM, 3aMOHOIMYEHHbIEe
MEeNKO3ePHUCTbIM BETOHOM, AO0NYCKAETCA YYMTbIBATL MOHUMKEHHDbIN MOAYb YNPYrocTU MENKO3EPHUCTOrO
6eToHa NoCpeCTBOM BBEAEHMA B PACYET MOHUMKEHHON MECTHOM UK YyCPEeLHEHHOMN KEeCTKOCTU U C y4eTOM
OTHOLUEHUA WWMPUHbBI CTbIKOB K PACCTOAHUIO MeXAY HUMMU.

4.2.17. Npornbbl 3neMeHTOB B *Kene3006eTOHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLMAX HE O0/KHbI
npeBblWwaTb BE/IMYMH, YKa3aHHbIx B CHMIM 2.01.07. Mpwn sTom pekomeHayeTcs, 4Tobbl Npornb NoKpbITUiA B
Buae 060/104eK OBOAKON KPWMBU3HbI M MHOTOrpaHHMKOB nposietom 18 - 60 m He npesbiwan 1/400
nponeta, a nponetom 6osee 60 m - 1/500 nponerta.

4.2.18. Mpu pacyeTe 3/1eMEHTOB COOPHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMA Ha BO3AENCTBME
YCUANI, BO3HUKAOLWMX NPU UX NOgbEME, TPAHCNOPTUPOBAHMM U MOHTAXKe, Harpy3Ky OT BeCa 3/1eMEHTOB
cnepyeTt NPUHUMATDL € KO3GPULUMEHTOM ANHAMUYHOCTH, paBHbiM: 1,60 - npu TpaHcnopTupoBaHuu, 1,40 -
npu nogbeme M MOHTAXKe. [lonycKkaeTcAa NpuHUMaTL 6onee HU3KME, 06OCHOBAHHbIE B YCTAHOBNEHHOM
nopsaaKe sHayeHnsa KoaddnumMeHTa AMHAMUYHOCTK, HO He HuxKe 1,25.

4.2.19. Mpwn pacyeTe MO MPOYHOCTU KeNe30OeTOHHbIX 3/IEMEHTOB Ha AENCTBUE CHUMAKOLLEN

NpPoOAOAbHOW CU/bI CNeayeT YYNTbIBaTb CAyYaliHbIi SKCLEHTPUCUTET e“, NpUHUMaeMblii He meHee: 1/600
ONVHbI 31eMeHTa UAN PaCcCTOAHUA MEXAY ero ceyeHUamMU, 3akpenaeHHbiMK oT cmelleHmns; 1/30 BbicoTbI
ceyeHun; 10 mm.

Ons  3N1eMeHTOB CTAaTUMYECKU HeoNpeae/MMbIX KOHCTPYKUMM 3HAYEeHWe 3IKCUEeHTpucuTeTa

o €
npoao/sibHOU CUNAbl OTHOCUTE/ZIbHO UEHTPa TAXeCTU npuBeaeHHOro ceyeHuA 0 NMPUHUMAIOT pPaBHbIM
e
3HAYEHMUIO IKCUEHTPUCUTETA, MNOSIYYEHHOIO U3 CTAaTUYECKOro pacyeTa, HO He meHee 4.

[Na aneMeHTOB CTaTUYeCcKU onpeaeMmbIX KOHCTPYKLMIN SKCLeHTpUCUTET € NPUHUMAIOT PaBHbIM
CYMME 3KCLLeHTPUCUTETOB - M3 CTaTUYECKOro pacyeTa 1 CaydYaiHoro.

4.2.20. TMpu  NPOEKTUPOBAHUU  TOHKOCTEHHbIX  KOHCTPYKUMIH  obonodyek, o0cobeHHO
60/1bLIEeNPONETHbIX, CAEAYeT YUYUTbIBaTb OMACHOCTb MOTEPU YCTOMUMBOCTM M UX AedOPMUPOBAHHOIO
COCTOAHMA.

MpY UCMbITAHUN KOHCTPYKLUMM 060104YKM Ha YCTOMYMBOCTb 0BbIYHO HabloAaeTca 3HaUNTENbHbIN
pa3bpoc 3HAYEHWN KPUTUYECKUX Harpysok. ITO BbI3BAHO, KaK MpaBu/IO, HEOAHOPOAHOCTbIO
HanpAMKeHHOro COCTOAHMA, HauyaIbHbIMU HECOBEPLUEHCTBAMM GOPMbI U FPAHMUYHbIX YCN0BUA.



Kak npaBmio, 3HauyeHWe BepXHEW KPUTUYECKOM Harpy3ku, HamgeHHoe C y4eTOM HayvanbHbIX
HecoBeplleHcTB, 6osee TOYHO OLEHMBAET AOEUCTBUTE/NbHYIO BEAWYMHY Harpysku, NpuM KOTOPOM
NponcxoauT noTeps YCTOMUYMBOCTM OBONOYKM, YeM pacyeT no Gopmynam, OCHOBAHHbLIM Ha MOHATUM
HUXKHEN KpUTUYeCKoM Harpysku. OfHaKo Ana onpefesieHMa BeIMYMHbI Hecywein crnocobHocTu
HecoBeplUeHHbIX 0600/i04eK  HEeobXoAMMO 3HATb CTAaTUCTUYECKME XapPaKTEPUCTUKU  HayalbHbIX
HecoBepLIEeHCTB, BBOAMMbIX B pacyer.

MaKcMMaibHble 3HAaYEHMA HauyanbHOro NpPornba onpeaensaoTCA ONbITHbIM NYyTEM AW 334a0TCA NO
aHaNoOrMMM C KOHCTPYKUMAMW NOAOBHOro TMna, ANsi KOTOPbIX YCTAHOBAEHbI BO3MOXKHbIE BEANYMHbI
HaYya/IbHbIX HECOBEPLLEHCTB.

4.2.21. B npaKTUYeckux pacyetax ragKux OJIMHHbIX UMAUHAPUYECKUX 0D00/I04EeK MPOAO/ibHbIE
HOPMasbHble CKMMatoLme HanpaxeHua O oT pacyeTHOI HarpysKu, NOACYUTaHHbIE MO YNPYroW CTaauu,
He AO0XKHbI NPeBbIWaTbh BE/INYNHDI
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B popmynax 4.1 -4.6:

o , R - TonwwmHa v paguyc KpuemsHbl 060104EK.

Fnagkve noAbemMucTble M nosorme 060/0YKM  BpalEHMA W MepeHoca peKomMeHayeTcs
NPOEKTUPOBaTb TakMm 06pasom, YTO6bI NpPYM PAaBHOMEPHOM BHELIHEM AABNEHUMM ( MHTEHCUMBHOCTb
NONHOW pacyeTHOM Harpy3KM He NpeBblllana 3HaYeHUsA KPUTUYECKOM Harpy3Ku, HaiaeHHolM no popmyne
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roe 2 - 60AbLWMIA U3 PagnycoB KPUBU3HbI 060N0YKK;

K:f(Rz/R1)

- KO3QDUUMEHT, YUNTHIBAIOLWNIA YBENNYEHMUE KPUTUYECKOM HArpy3kn Ha 060104Ky

R,/R R,/R <15
C YBEJINYEHNEM OTHOLLEHMA . Ons obonouek npu npuHmMmaetca K=1; ona obonouyek
R,/R>1,5
npu - 3HauyeHuA K npuHMmatoTcs:
R/ R 1,5 1,75 2 2,25 2,5
2 1
K 1,17 1,4 1,63 1,79 1,98

4.2.22. B cnyyae, ecnu nNpoBepKa, BbIMNOJIHEHHAA ANA rnaakon 060/04YKKM, He JaeT AO0CTAaTOYHOM
YBEPEHHOCTM B €e YCTOMYMBOCTM, HeobxoamMmo cHabxKaTb 000104Ky pebpamu. [na obonoyek
MONOXUTENIbHOM UM OTPULATENIbHOM raycCoBOM KPMBU3HbI LesecoobpasHo pacnonarate pebpa B AByX
B3aMMHO NeprneHAMKYAAPHbIX HanpaBaeHuax. Ona UMANHOPUYECKMX 0600YEK MOMKET ObiTb MPUHATO
(ecnn 31O onpaBAaHO aPXMTEKTYPHLIMU TPEBOBAHUAMM M MPOU3BOACTBEHHBIMWU YCAOBUAMM) YCUNEHNE
060/104KM TONBbKO KO/bLEBbLIMM pebpamu.

Bo usbexkaHne 0b6pa3oBaHUA MECTHbIX BbIMyYMH MeXay pebpamu paccTosHME MeXAy HUMU He

pekomeHayeTca HasHayaTb 60/1bWLNM, Yem 7\/% , rae R - MeHblUMiA paanyc KpMBU3HbI 060N0UKM.
PebpucTtble 060/104KM MPU pacyeTe YCTOMUYMBOCTM MOTYT PacCMaTPMBATbLCA KaK OPTOTPOMHble. B
c/yyae, Korga pasmepbl M paccToAaHusa pebep 0b6OMX HanpaBieHUIA He CAULIKOM BEIMKM U Mano
OT/IMYAlOTCA ApYyr OT Apyra, pebpuctas o060s04ka MOXKET bbiTb 3aMeHeHa Ana pacyeTa GUKTUBHOM
rNagKkoi, MMeIOLLEn Ty e KEeCTKOCTb CeYEeHMA Ha CXaTiue W TOT e paauyc uHepuuu. Mpu 3Tom

GUKTUBHYIO TONWMHY 7 onpegenstoT no dopmyne
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roe b - pacctoaHne mexay ocamu coceaHux pebep;

A - naowaab ceyeHna, obpa3oBaHHOrO 0AHUM pPebpom BmecTe C NPUMbIKAOLWUMKN YacTAMKN Tena
060/104KM WKpPUHOW b;

| - MOMEHT MHEpPLMM TOTO e ceyeHus.

1A peBpUCTbIX LUAMHAPUYECKUX 060104€eK Npu Nosib3oBaHUM popmynamm (4.1) - (4.3)nog O, T

, % n %o cAeAyeT NOHUMaTb HaNPAMXKEHUA, OTHECEHHbIE K GUKTUBHOM TOALLMHE 0BONOYKN 7 .

4.2.23. Ona KenesobetoHa 6onblioe 3HaYeHWe uMmeeT pocT Aedopmauunii KOHCTPYKUUM BO
BpemeHu, obycnoBAEHHbIN MON3YYECTbIO U BO3MOMKHOCTbIO MOCTENEHHOrO BbIK/AOYEHUSA M3 PaboThI
6eToHa pacTAHYTOM 30HbI.

B cuny 3tMx ocobeHHocTel Kenes3obeToHa KPUTUYECKME Harpy3KM TOHKOCTEHHbIX TMOKUX
3/1eMEHTOB, B YaCTHOCTU 060/104EK, OKA3bIBAOTCA MPU ANUTEIbHOM AEeNCTBUM Harpy3KM 3HaYUTENbHO
60onee HU3KMMU, YeM NPU KPAaTKOBPEMEHHbIX UCMbITAHUSAX.

Monsyyecto 6eToHa nNpW OTCYTCTBUM OONee COBepLUEHHbIX CNOCOOOB OLLEHKW ee BAUAHMUA
peKoMeHAyeTca y4uTbiBaTb, 3ameHsa B ¢dopmynax (4.1) - (4.9), NONYYEHHbIX TEOPETUYECKUM MNYTEM,
Eb

MOoAyANb ynpyroctn matepuana E mogynem gedopmaumm 6etoHa >, onpegensembim no ¢opmyne (5.1)

NPW NPOAOMKUTENBHOM AEMCTBUAM Harpy3ku, m 0’

B cooTBeTCTBUM C N. 5.7 HacToswero CI1.

4.2.24. Tlpn pacyeTe KOHCTPYKUMI B [OMOJAHEHWE K OCHOBHbIM MONOMKEHMAM pacyeTa Mo
npeaesbHbIM COCTOAHUAM HeobXoAMMO MNpOBefEeHME pacdeToB Ha Hambosee BepOATHblE BapWaHTHI
3anpeaenbHblX BO3AENCTBUN. [lepBOHaYaNbHO, MCXOAA M3 pacyeTa W aHaaM3a ero pesynbTaTos,
BbIABNAIOTCA 3/I@MEHTbl, Yy3/bl W CBA3W, B HamboO/AblIEN CTENEeHW BAUAIOWME Ha KUBYYECTb
KOHCTPYKTMBHOM cucTembl. BHe3anHoOe nocnenoBateNbHOe BblKAOYEHME U3 PaboTbl STUX SN1EMEHTOB U
CBA3el MO3BOMIUT PacYeTHbIM MyTEM BbIABUTb Pe3epBbl MPOYHOCTM KOHCTPYKUMIA M NpeaycmMoTpeTb
KOHCTPYKTUBHbIE MEPONPUATMA MO YCUIEHWUIO OTAENbHbIX 3/IEMEHTOB KOHCTPYKLUMU C  LEeNbto
npesoTBpaLLeHNsa aBMHOOOPA3HOro paspyleHns. Bce pacyeTbl BbINOAHAOTCA C y4eTom GpU3NYECKOM,
reoMeTpPUUYECKOM U KOHCTPYKTUBHOM HENMHENHOCTU. B npouecce pacyeTa uenecoobpasHo yyectb apdekT
MMMYJbCHOrO BO3AEWCTBUS MPU MIHOBEHHOM BbIKJOYEHUU U3 PaboTbl OTAE/NbHOro 3nemeHTa (y3na,
CBA3U) HA AOCTUNKEHME NPeaebHbIX U 3anpeaebHbIX COCTOAHUI B APYTUX 3/1eMEHTaX KOHCTPYKTUBHOW
CUCTEMBbI.

4.2.25. KOHCTPYKTUBHbIE pELIEHUA Kesne300eTOHHbIX MOKPbITUIN U  NEepPeKpPbITUA  A0NXKHbI
obecrneumBaTb HECyWYl CMOCOOHOCTb COOPY)KEHWs Jarke TNpW  JIOKaJIbHbIX  MOBPEXAEHUAX,
npeaoTepalaTb NaBMHOOOpasHoe obpylleHMe CUCTeMbl BCNEACTBME pPaspylleHMA BTOPOCTENEHHbIX
3/1eMEHTOB KOHCTPYKLUWUM, Yy310B M JeTanen (CBA3KW, 3n1emeHTbl, obecrneymsaioline YCTOMYMBOCTb
"KntoueBbix" KOHCTPYKUMI, U T.M.). YCTOMYMBOCTb 34aHMA NPOTUB NaBUHOOBpPa3HOro obpylleHus cneayet
obecneumBaTb NPUMEHEHWEM COOTBETCTBYIOLLMX KOHCTPYKTMBHbIX Mep M MaTepuanos, B TOM 4ucie
CNOCOOCTBYIOLWMNX PA3BUTUIO B KOHCTPYKTMBHbBIX 3/1EMEHTaX W WX COeAMHEHUAX MIACTUYECKUX
aebopmaumii; paumMoHaNbHbIM PELLEHUEM CUCTEMbI CBS3EM U 3/1eMEHTOB coeauHeHui. CneynanbHoe
BHMMaHWe cnepyet yaenATb pacyeTam M KOHCTPYMPOBAHWUIO Y3/10B, BbIMOJIHAA WX PAaBHOMNPOYHbLIMM
conparaemblM aieMeHTaM.

YKasaHMA NO pacyeTy MNpPOTMB NAaBUHOODOPasHOro o0bOpyleHMA AO/KHbI cofepiKaTbCcA B
"CneunanbHbIX TEXHUYECKUX YCOBUAX" Ha MPOEKTUPOBAHNE KOHKPETHOIO COOPYKeHus. LlenecoobpasHo
npu 3TOM Yy4yecTb MmaTepuanbl PekomeHpauumii, npusepeHHbix B lMpunoxkeHun b HacTtoAwero CII.
PekomeHayeTcs pacyeTbl BbIMNOMHATD Ha CTAaTUYECKME HArpy3KM M BO3AENCTBMA, NPU HEOBXOAMMOCTHU C
YYETOM TrEOMETPUYECKON U (UBUYECKOM HEJIMHEMHOCTU, WCMONb30BaHUA AN1A  XKene300eTOHHbIX
MPOCTPAHCTBEHHbIX KOHCTPYKUMI MeToZa Teopuu npenenbHoro pasHosecua. lNpu 3Tom ycuausa ot
aBaPUNHbIX BO34ENCTBUI Ha Y3/10Bble 3/1@EMEHTbI M COEANHEHUA PEKOMEHAYeTCA yBeIMYMBaTb Ha 15%.

PacyeTHble NPOYHOCTHbIE U AedOPMALUOHHDBIE XapPaKTEPUCTUKN MATEPUANOB CaeayeT NPMHUMATb
pPaBHbIMM MX HOPMATUBHbLIM 3HavyeHunAam cornacHo CHwuM [1-23 u CHull 52-01. 3Tn XxapaKTepuCcTUKuU
COMPOTUBNEHMA MaTePManoB AOMNYCKAETCA MNOBbIWATL HA 15% 3a cYeT UCNOJIb30BaHUA AOMOJAHUTE/bHbBIX
KO3pMUMEHTOB HAZAEKHOCTU N KOIOPULMEHTOB YCAOBUIM PabOTbl, YYMUTbIBAOWMX MaAyl0 BEPOATHOCTb

npun HeENPOAO/IKUTENNTBHOM AeﬁCTBMM Harpysku



aBapuUIiHbIX BO34EWNCTBMI, MCNOMb30BAaHMA PabOTbl MeTaNIMYECKUX KOHCTPYKLMI M apmaTypbl 3a
npeaenom TEKYYECTU MaTepUana, a TakKe YUnTbIBasA MHTEHCUBHbBIN POCT NPOYHOCTM BETOHA B Hava/IbHbIM
nepuog, nocsie BO3BeAEHWNA COOPYKEHUS.

4.2.26. bonblwenponeTHble MPOCTPAHCTBEHHbIE KOHCTPYKUMWM 34aHUIA U COOPYXKEHWIA chnepyeT
paccunTbIBaTb HA YCUAUA OT U3MEHEHUA TeMNepaTypbl, @ B CAyvyae HEOHBXOAMMOCTU - OT BAAXKHOCTM U
ycagKuM 6eToHa, BO3HMKAKOWMX B KOHCTPYKUMAX BCNEACTBME 33[€/IKM MX B OCHOBaHME, a TaKxkKe
BC/IeCTBUE B3aMMOAENCTBUA HAPYKHbIX U BHYTPEHHUX KOHCTPYKLMIA, UMEIOLLMX Pa3Hble TemMnepaTypHO-
BNIA*KHOCTHble gedbopmauum.

PacuyeTHble 3HaueHMA TemnepaTyp NPUHUMALOTCA A5 Pa3NIUYHbIX KAIMMATUYECKMX paioHoB Poccum
no CHul 21-01, a 3Ha4YeHMA pacveTHbIX NPMBEAEHHbIX TeMmnepaTyp - B cootsetcTemu co CHul 2.01.07.

Pacuet nponsBoguMTCca HAa HEBNAroNPUATHbLIE COMETAHUA NETHUX (MIONbCKUX) U 3UMHUX (AHBAPCKMX)
npuBeLEHHbIX TEMNEPATYP, KOTOPbIE MOTYT MMETb MECTO KaK B Nepuoj, CTPOMTENBCTBA, TaK U B Nepmos,
3KcnayaTaumm 30aHUN.

PacueT ycunuii u gedopmaumin NPOCTPAHCTBEHHbIX KOHCTPYKLUMA Ha M3MEHeHWe TemnepaTypbl
BbINOJIHAETCA B YNPYroi cTaguu, Npu 3TOM YYUTbIBAEeTCA NOAATAMBOCTb CTbIKOBbIX COeaAUHEHUN (pns
CHOpPHbIX KOHCTPYKLMIA) U OCHOBAHMUSA.

N3rmbHas M NpoaonbHas XECTKOCTU UX CTbIKOB (A1 COOPHbIX KOHCTPYKLUMIA) onpeaensoTcsa B
COOTBETCTBMMU C YKazaHuamm Cl 52-101 Kak Ana apMUPOBaHHbIX OETOHHbIX CEYEHUI, C Y4ETOM TPELLMH,
NAAaCTUYECKUX CBOMCTB M NOA3YyYecTH HeToHa.

4.2.27. Ana Kene3obeTOHHbIX MPOCTPAHCTBEHHbLIX MOKPLITUA U NEPEKPbITUIA BeCbMa Ba*KHbIM
ABnseTca obecneyeHme noxkapHoi 6esonacHocTn (cm. CHuM 21-01, NpunoxkeHue b).

Moka3aTenem OrHeCTOMKOCTU ABAAETCA NPeLen OrHECTOMKOCTHM, 3a KOTOPbI NPUHMMAETCA BpeMA B
MWHYTax OT Hayana OrHeBOro CTAHZAPTHOrO BO34ENCTBUA A0 BO3HUKHOBEHMA OAHOMO M3 MpefesnbHbIX
COCTOAHMIM NO OFHEeCTONKOCTH, XapaKTepmsyembix n. 4.4 CTO 36554501-006.

NcnblTaHnaMmm Bbla0 YCTAaHOBAEHO, YTO Pa3pyLUEeHUs Kene306eTOHHbIX KOHCTPYKUUI NpyU OrHEBOM
BbICOKOTEMMEPATYPHOM HarpeBe NPOUCXOAAT MO TEM XKe CXeMaM, YTO M NPW HOPMaNbHOM TemnepaType.
MosatoMy Ana pacyeta npeaena OrHECTOMKOCTM MO MoTepe Hecylwel CoCOBHOCTU Kene3obeToHHOM
KOHCTPYKLMM UCNONB3YIOT TE Ke ypaBHEeHUA paBHOBeCKA M AedopmMaLLnn, U3 KOTOPbIX BbIBOSAT GOpMYyibl
ONA CTaTUYEeCKOro pacyerTa.

CTaTuuyecKkuMit pacyeT npegena OrHeCTOMKOCTM NOo noTepe Hecylwein cnocobHOCTM OCHOBbLIBAIOT Ha
0bwmx TpeboBaHMAX pacyeTa Kese300eTOHHbIX KOHCTPYKUMKA NO NpefesbHbiM COCTOAHMAM NepBoi
rpynnbl B cootBetctBum co CHumI 52-01, CM 52-101, npM HOPMATUBHbLIX HArpy3kax U HOPMATUBHbIX
conpoTueneHnax 6eToHa M apmaTypbl NpPU OrFHEBOM BO3LENCTBMU, M C YY4ETOM AOMNONHUTENbHbIX
YKa3aHWUM, U3N0XKEHHbIX B HACTOALLEM CTaHAApPTE.

3a HOPMATUBHYIO HArpysky MNPUHUMAIOT HENPOAO/IKUTE/IbHOE BO3AENCTBME MOCTOAHHBIX W

BPEMEHHbIX AJIUTE/NIbHbIX HAarpy30K ¢ KOadPULMEHTOM HAZEXKHOCTM NO HArpysKe yf =1 (CHuN 2.01.07),
KOTOpble CYLLECTBEHHO B/AMAIOT HA HaMpPAMKEHHOE COCTOAHME XKene30beTOHHOM KOHCTPYKUMKM Npu
noxape. B Tex caydyasx, Korga Henb3s YCTaHOBUTb 3HAYE€HWE YCUAUM OT HOPMATUBHOM Harpysku,
paspelwaeTca NpUHMMaTb MX pasHbiMK 0,7 pacyeTHbIX. PacyeTHas cxema NPUNOXKEHUA HOPMATUBHOM
HarpysKu 40/1KHA COOTBETCTBOBATL MPOEKTY.

4.2.28. Tpyn NPOEKTUPOBAHUN MHOIOPYHKUNOHANBHbIX BbICOTHbIX 34aHWI, KOMMNIEKCOB U
COOpPYXKEHUN, OTHOCALLMXCA K NEePBOMY OTBETCTBEHHOMY YPOBHIO HAZEXHOCTU, OTKAa3bl KOTOPbIX Nocae
norkapa MOryT NPUBECTU K TAXKESIbIM 3KOHOMMUYECKMM M IKOJIOTMYECKMM NOCNeACTBUAM, a TaKXKe Tex
KOHCTPYKLMIA, BOCCTAHOBNEHWE KOTOPbIX MOTPebyeT GO/MbLUMX TEXHUYECKMX CAOMKHOCTEM W 3aTpar,
HeobxoaMmo obecrneynTb X OrHECOXPaAHHOCTb Noc/ie noxapa B coorsetcTBumn ¢ CTO 36554501-006.

5. Oco6eHHOCTM NPUMEHEHNS MaTepPMaIoB U U3genni

5.1. Ana Kenes3obeTOHHbIX TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLUMIN peKkomeHayeTca
NPUMEeHATb BEeTOHbI U apmaTypy, npeaycmoTpeHHble CHulM 52-01, c yyeToM peKomeHAauunii HacTosLwero
CIM. PacyeTHOE CONPOTUB/IEHNE U APYTNE XaPaKTEPUCTUKK BeTOHa M apmaTypbl caeayeT npuHUmaThb no Crl
52-101 v CN 52-102.

5.2. lnAa Hecywmx TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLMUIN pPeKOMeHAyeTCA MPUMEHATb



TAXKenble 6eTOHbI, B TOM YMCIe MESIKO3EPHUCTbIE, KACCOB MO MPOYHOCTM HA CXKaTue, YKasaHHbIX B Nn. 1
HacTosuero CIM, unan nerkne 6eToHbI MO NPOYHOCTU Ha CKaTue He HuKe B12,5 (TOCT 26633).

Jlerkne 6eToHbI NPOEKTHbIX KNAaccoB MO NPOYHOCTU Ha ckaTue B7,5 n B10 aonyckaeTca NnpuMeHATb
B COBMELLEHHbIX MPOCTPaHCTBEHHbIX KOHCTPYKUMAX NoKpbITUn (TOCT 25820).

Mopn30BaHHbIE U KPYNHOMOPUCTbleE BETOHbI B HECYLUMX Kene30H6eTOHHbIX MPOCTPAHCTBEHHbIX
KOHCTPYKLMAX A0NYCKAETCA UCNOb30BaTb NPU CneLnanbHOM TEXHUKO-9KOHOMUYECKOM 060CHOBAHUN.

5.3. B KayecTBe npenBapuTE/IbHO HANPAXKEHHOM apMaTypbl PacTAHYTbIX GOPTOBbLIX 3/1EMEHTOB
60/1bLENPONETHBIX MPOCTPAHCTBEHHbIX KOHCTPYKUWMA PEKOMEHAYETCA NpeaycMaTpuBaTb KaHATHYHO
NPOBOJIOYHYHO apPMaTYpPy WM NMYYKN U3 TAaKMX KAaHATOB, BbIMNOJIHEHHbIE B COOTBETCTBUM C AEMCTBYOLWMMMU
HOPMaTUBHLIMW LOKYMEHTAMM, 3aLUMULLEHHbIE OT KOPPO3MWM A0 3aMOHOJIMYMBAHUA OLMHKOBKOM MM
apyrum cnocobom, gonyckaembim CHuM 2.03.11 (cm. Takke n. 13.15 HacToAwero CM).

5.4. Knacc no nNpo4YyHOCTU Ha CrKaTUe TAXKENOro MenKOo3epHUCTOro 6eTtoHa, NMPMMEHSEMOoro Ans
33€/1KM PacyeTHbIX CTbIKOB, AOJIKEH ObITb HE HU¥XKE NPOEKTHOrO KAacca No NPOYHOCTM Ha CrKaTue 6eToHa
CTbIKYEMbIX 3/IEMEHTOB.

Mpy 3aMOHOANYMBAHMN KOHCTPYKTUBHbIX CTbIKOB KNAacC MO MPOYHOCTU Ha CXKaTue TAXKeNoro 6eToHa
nnn 6eToHa Ha NOPMCTLIX 3aNOJIHUTENAX A0/KEH ObITb He HuXe B10.

5.5. lnA OTBETCTBEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMIA MNOKPbITUIN, 3KcnayaTupyembix 6es
HapPY)KHOW  TMOPOM3ONALMM,  PEKOMEHAYETCA  MPUMEHATb  TAXenble  OeTOHbl  MapKu  no
BOAOHEMPOHNLAEMOCTM He HwmKe WS8. B OCTafbHbIX CAy4aaxX ANA KOHCTPYKLUMW, NOABEPrKEHHbIX
aTMocdepHbIM BO3AENCTBUAM NPU pacHeTHON OTPULATENbHOM TeMMepaType HapyXHOro Bo3Ayxa Bbilwe
MuHyc 40 °C, mapKy 6eToHa No BOAOHENPOHMLLAEMOCTU HE HOPMUPYIOT.

5.6. Mapky 6eToHa NO MOpPO3OCTOMKOCTM Ha3HayalT B 3aBUCMMOCTM OT TpeboBaHWA,
npeabABAAEMbIX K KOHCTPYKLMAM, PEXMMA MX SKCMIyaTaLMm U YCI0BUIA OKPYKatoLWwen cpeasbl.

[na KOHCTPYKUMI, nopBepraembix aTMocdepHbIM BO3AEWCTBUMAM OKpYKatowen cpeabl npwu
pacyeTHOM OTPMLATENBHOW TEMNEPATYPE HapyKHOro BO3AyXa B XONOAHbIN nepuos oT muHyc 5 °C go
MuHyc 40 °C, npuMHMMalOT MapKy OeToHa NO MOPO3OCTOMKOCTM He Huke F75, a npu pacyeTHOM
TemnepaType Hapy*KHOro BO34yXa Bbille MUHYC 5 °C B YKa3aHHbIX Bbllle KOHCTPYKLMAX MapKy 6eToHa no
MOPO30CTOMKOCTU HE HOPMUPYIOT.

B ocTanbHbIX cnyyasx Tpebyemble MapkM 6eToHa MO MOPO3OCTOMKOCTM YCTAHaBAWBAKOT B
3aBMCMMOCTM OT Ha3HaYeHMA KOHCTPYKLMI M yCNOBUI OKpyKatowein cpeabl (CHuM 23-01).

5.7. 3HayeHMs HaYa/IbHOIrO MOAYAS YNPYroCcTU 6ETOHA MPU CHATUM U PACTAKEHUU MPUHUMALOT B
33aBMCMMOCTM OT Klacca 6eToHa No NPOYHOCTU Ha CxKaTue corlacHo Tabanue 5.1.



Tabnnua 5.1

Knacc 6eToHa B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
E 19,0 | 24,0 | 27,5 30,0 | 32,5 34,5 36,0 | 37,0 | 38,0 | 39,0 | 39,5
b MMa-103

MpyY NPOAOMKUTENbHOM AEeNCTBUMN HArpy3KM 3HaYeHMA HayanbHOro moaynsa gedopmaunii 6eToHa onpegensatoT no popmyne:

Eb

E, =—"2t_
1+ ¢b,cr , (51)

5T

roe Pocr _ K03 OULMEHT NON3YHECTH.

E
Mpyu HENPOAOMKUTENBHOM AENCTBUM Harpy3KM 3HaUYEHMEe HavaNbHOro Moaynsa AedpopmaLmii 6eToHa onpeaenatoT yMHOKeHWeM 2 Ha koapduumenT 0,85.

3HayeHus KoapduumeHTa nonsyyectu 6eToHa Po.cr NPUHUMAIOT B 3aBUCMMOCTM OT YCI0BMUIA OKpYsKatollel cpedbl (OTHOCUTENbHOM BAAXKHOCTU BO3ayxa) U
Knacca 6etoHa. 3HaueHuAa KoadpPpuumneHTa Nnonsydyecty 6eToHa npmsBeaeHsbl B Tabauue 5.2.

Tabnunua 5.2
OtHocuTeIbHan 3HaueHua koadpduumenTa nonsyyectn b6etoHa @, ., Npu Knacce 6eToHa Ha
BNAXKHOCTb BO34yXa oKaTHe

OKpYyXKaloLel cpesbl,

% B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
Bbiwe 75 2,8 2,4 2,0 1,8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
40-75 3,9 3,4 2,8 2,5 2,3 2,1 1,9 1,8 1,6 1,5 1,4
Huske 40 5,6 4,8 4,0 3,6 3,2 3,0 2,8 2,6 2,4 2,2 2,0




MpumeyaHmne. OTHOCUTEIbHYIO BNIAXKHOCTb BO3/yXa OKPYKalollen cpeapl npuHmMmatot no CHull 23-01
KaK CpegHlol MeCAYHY0 OTHOCUTE/IbHYIO BJIAXKHOCTb Haubosee Tensioro mecsaua AAa paioHa
CTPOUTENbCTBA.




5.8. ApmaTtypa, pacnonoxeHHaa BHYTPU CEYEHUA KOHCTPYKLUWUKW, AONKHA UMETb 3aLLUTHbIN CNOM
6eToHa (paccTosHMe OT NOBEPXHOCTU apMaTypbl A0 COOTBETCTBYHOLLEA FPaHU KOHCTPYKLUMIA), 4TOObI
obecneumnBaTb:

- COBMECTHYI0 paboTy c 6eToHOM;

- aHKepPOBKY apMaTypbl B BETOHE M BO3MOXKHOCTb YCTPOMCTBA CTbIKOB apMaTyPHbIX 3/1eMEHTOB;

- COXpPaHHOCTb apmaTypbl OT BO34ENCTBUA OKpy)Katowein cpegbl (B TOM yucne Npu HanMyuuu
arpeccuBHbIX BO34ENCTBUN);

- OFHECTOMKOCTb M OrHECOXPaHHOCTb.

MWHUManbHble 3HaYeHMA TOJLLMHBI 3alLUTHOrO cnos beToHa ana paboyen apmatypbl cnegyet
nNpPUHMMaTL no Taba. 8.1 CMN 52-101.

5.9. Bo Bpems norkapa 3alMTHbIN oM BeTOHa NpeaoxpaHAeT apmaTypy oT BbiCTporo Harpesa ee
00 KpUTMYecKon TemnepaTypbl. Npegen orHecToMKocT yBEeANYMBAETCA, €C/IN MPUMEHUTb OFHe3aLWMTHoe
NnoKpbiTMe. MN3BECTKOBO-LUEeMEeHTHan LWTyKaTypKa ToawuHon 15 mm, runcoBas - ToawmHoM 10 mm,
BEPMUKY/IUTOBASA - TONLIMHON 5 MM MAM TENNOU30NALUMA N3 MUHEPANbHOIO BOJIOKHA TOALWMHON 5 MM
3KBMBA/IEHTHbI yBeAMYEHUIO Ha 10 MM TOJILMHbI 3alLUTHOrO CN0A TAMenoro 6etoHa. OrHesallUTHbIE
NOKPbITUA, NPUMEHSEMbIe A5 NOBbILLEHUA Npeaena OrHEeCTOMKOCTU KOHCTPYKLNM, TaKKe MOryT MMeTb
apmMupoBaHue.

6. OCHOBHble TPpeboBaHMA K KOHCTPYMPOBAHUIO

6.1. MOHONUTHbIE KOHCTPYKLMN
6.1.1. MOHONNTHblIE MPOCTPAHCTBEHHbIE KOHCTPYKLUW MPOEKTUPYIOT, KaK MpPaBwu/o, C r1afKomn

NAUTON, TONLLUMHA o KOTOpoOW A0MKHa yaosnetTsopatb n. 8.2 CMN 52-101.

C uenblo NOBbIWEHMA KECTKOCTM MoAA 06010YKM AN CKNAAKM [0MNYCKaeTcs npeaycmaTpuBaTb
pebpa, Kak MpaBW/o, NPSAMOYFO/IbHOIO WAW TpaneuueBupHoro ceyeHus. Lar pebep onpegenstor
pacyeTom noss 060/04KN UAM NANTbI CKAALKN HA MPOYHOCTb, YCTOMYMBOCTb MM JIOKA/IbHYIO HECYLLYHO
cnocobHocTb (cm. n. 5 HacToAwero CM). C uenbto yMeHbLUEeHUA N3rnMbatoLWwmMx MOMEHTOB B NMTe 060/104KM
N ynpoLeHuna onaaybKkm peKoMeHAYeTCs OCb CUMMETPUU cedeHns pebep coBmeLaTtb C HanpaBieHUEM
HOpPManu K NoBepxHOCTK (a gnsa pebep, pacnonaraemMbix B MeCTax nepesoma CKAaa4vaTolr NoBepxHocCTy, -
C HanpasneHueM BUCCEeKTPUCHI Yrna CONPSAXKEHUA rpaHen).

6.1.2. MOHO/NINTHbIE TOHKOCTEHHbIE KOHCTPYKLMM MOKPLITUIA MOXKHO MPOEKTMPOBaTb AAA /I0ObIX
oYyepTaHMn noBepxHocTM M ¢dopm nnaHa, npeaycmoTpeHHbix n. 4.1.1 Hactoswero CI. C uenbto
COKpalLleHMA TPYLOEMKOCTM W CTOMMOCTU OManybKM peKoMeHAyeTcA MPUMEHATb TOHKOCTEHHble
KOHCTPYKLMU, yA06HbIE A5 NCNONb30BAHWA MHOTOKPaTHO 060paunBaemoi (NoABUNKHOM U NEPEHOCHON)
onanybku:

C /IMHeNYaTbIMM NOBEPXHOCTAMU (UMAMHOPUYECcKue, runepbonnyeckne 060N0YKM, KOHOMAbI,
npu3maTUYECKME CKNAAKM);

C NOBEPXHOCTAMM NEPEHOCA NOJIOHKUTENbHOM FrAyCcCOBOW KPpMBU3HbI (Napaboanyeckune u Kpyrosble
060/104KHN).

CTpeny noabema MOHO/UTHbIX 060104eK 06blYHO NpuHUMatoT oT 1/10 ao 1/5 nponeta. Yron
HaKNOHa KacaTe/IbHOM K MOBEPXHOCTM MOHOJIUTHBIX MOKPbLITUMA C TOPU3OHTOM ANA UX BETOHMPOBAHMA Ha
OZHOCTOPOHHEN onanybKe, Kak NpaBuo, AoXKeH bbiTb He 6onee 35°.

6.1.3. B KauectBe 6OPTOBbLIX 3/1EMEHTOB 060/I0UEK, CKNAALOK, MHOFOrPaHHUKOB peKoMeHayeTcA
npeaycMmaTpmeaTtb 6anku, pambl UAW apKKU, KaK NPaBUaO, NPAMOYIroJIbHOrO UM KBaAPATHOIO CeyeHus,
BbICOTY KOTOPbIX MPUHMMAIOT He meHee 1/80 nponeta nnm dpepmei.

6.1.4. Mepexoa OT NAUTbI K HOPTOBLIM 3/1eMeHTaM (a TaKxKe K pebpam) AonxeH 6biTb NNaBHbIM B

BMAE BYyTa LWWPUHOW [0 106 Echn ycTpoicTBO ByTa HEAOCTAaTOMHO ANA BOCNPUATMA KpaeBbIX
n3rnbaroLLmMX MOMEHTOB, caeayeT npeaycMaTpMBaTbh COOTBETCTBYIOWME YTO/IWEHNA NANTbI HA BEUUYUHY

oT 0,56 0o o . B Heobxoa4nMbIX cnyyasx, cornacHo TpeboBaHUAM pacyeTa, NINTa MOXKET UMETb NAaBHOe
YTO/ILEHME OT LLEHTPa K BOPTOBLIM 31€MeHTam.

6.1.5. ApmupoBaHME  MOHOAWUTHbLIX MPOCTPAHCTBEHHbIX  KOHCTPYKUMI  peKkomeHayeTcs
NPOEKTUPOBATL C UCMOJIb30BAHUEM FOTOBbIX CBAPHbIX CETOK M KapKacoB.



MN3rnbaemble NAUTbI AOMXKHbI MMETb Y PACTAHYTOWM rPaHW He MeHee OAHOM apMaTypHOM CeTKM.
C)KaTble MAUTbI, TOAWMHA KOTOPbIX Ha3Ha4YaeTcA M3 YC/0BMA MECTHOM Hecywei CnocobHOCTU man
YCTOMYMBOCTM, W pPaCTAHYTble MNAWUTbI PEKOMEHAYEeTCA apMMpOoBaTb MO pacyeTy ABYMA CeTKamu,
pacnonaraembiMn CUMMETPUYHO OTHOCUTE/IbHO CPEeAUHHOW NOBEPXHOCTU C MUHUMA/bHO A0MYCTUMOW
BE/IMYMHOM 3aLLMUTHOrO oA 6eToHa.

Ecnav B nauTe KOHCTPYKUMM apmaTypa no pacyeTy He Tpebyetca, To peKomeHAayeTcs
npeaycmaTpuBaTb KOHCTPYKTMBHOE apMUPOBaHME HE MeHee O4HOWM CETKU U3 CTep:kHeln amameTpom 3 - 4
MM. Hanbonblune paccToAaHUA MEXAY OCAMU CTeprKHel, obecneunsatowme apdeKTMBHOE BOB/EYEHME B
paboTty 6eToHa, paBHOMEPHOE pacnpedeneHue HanpsxeHun u gedbopmaumii, a TakkKe orpaHuyeHune

LUMPUHbI PACKPbITUS TPELLMH MeXAY CTEPHKHAMM apMaTypbl A0/KHbI 6bITb He Bosee 46 nnu 200 mm.

6.1.6. [1ns BOCNPUATMA OCHOBHbIX PAaCTATMBAOLWMX YCUINIM B KOHTYPHbIX 3/1eMeHTax, Anadparmax u
3aTAKKax 6oNblWenposieTHbIX MOKPbITUI  peKoOMeHAyeTcA npeaycMmaTpuBaTb NpeaBapUTENbHO
HanpAraemyro apmatypy, npuHumaemyto cornacHo CI 52-102 u n. 5.7 HacToawero CI1.

MNpeaBapuTenbHO HaNpAraeMylo apmMmaTypy PeKOMeHAyeTCcA pacnosiaratb B KaHanax Mau nasax c
nocneayolwmm 3aMOHOAMYMBAHNEM OeToHOM uaM 6e3 cuenseHna c 6eToHom B  TpybuaTbix
KaHanoobpasoBaTenax C NOCAeAyOWMM UX 3aN0/IHEHUEM PA3/IMYHOTO POoAa NPOTUBOKOPPO3UOHHBIMM
cMa3Kkamn. Cxembl pPacnoNoXKeHUA HanpAraeMom apmaTypbl B OCHOBHbIX TMMAX MNPOCTPAHCTBEHHbIX
KOHCTPYKLMM NOKasaHbl Ha puc. 6.1.

a)

a - B Kynose; 6 - B LLATPOBOW CKNAAKE; B - B NONOrOM
060/104Ke NONOKUTENBHOM FAayCCOBOM KPUBU3HbI, ONepTOmn
Nno KOHTYpY; I - TO Xe, ¢ pepmamun-anadparmamu, onepTbimu
B yrnax 060104KK; 4 - B UMAUHAPUYECKOU 060104KE;
€ - B LleJ0BOI 04HONPOIETHOM 060/104KE; XK - B LLeA0BOMN
HepaspesHoin 060/104Ke, aPMUPOBAHHOM NEPEKPECTHLIMMU
ny4ykamu; 3 - B 30HTUYHOM 060/104Ke, 06pa3oBaHHOM
13 YeTblpex rmunepboanyeckmx napabosonaos



PUCYHOK 6.1. Cxembl pacnonoxKeHWa Hanparaemon apmarypbl

B 60pTOBbIX 3/1EMEHTaX 6a0UYHbIX 060/104eK M CKNaZoK A0 80% OCHOBHOM PacTAHYTOM apmaTypbl
OOMNYCKAeTCs KOHUEHTPUPOBATb Yy PACTAHYTOM rpaHU. B ocCTasibHbIX C/y4Yasax PacTaHYTYlO apmaTypy B
TOHKOCTEHHbIX 3/IeMeHTax MPOCTPAHCTBEHHbIX KOHCTPYKUMN peKoMeHAyeTcA pacnonaratb, nNo
BO3MOXHOCTM, PABHOMEPHO BA0/1b PACTAHYTOM 30HbI CEY4EHUA 0600UKM, CKNALKN MU MHOTFOrPaHHUKa.

6.2. COOpHO-MOHONNTHbIE KOHCTPYKL MU

6.2.1. CO0pPHO-MOHONNTHbIE KOHCTPYKUUM MOKPbLITUA U NEPEKPLITUIA MOMKHO MPOEKTUPOBaTb C
NPUMEHEHMEM B KayecTBe Hecylleh onanybku (puc. 6.2) KenesobeTOHHbIX WAN apMOLEMEHTHbIX
TOHKOCTEHHbIX  3/IeMEHTOB, 0ObOecneymBalroLMX  CO3Z4aHME  TOTOBOM  MOBEPXHOCTM  MOTOJIKA,
y4oBAeTBOpsAtoLWEe APXMTEKTYPHO-KOHCTPYKTUBHBIM TpeboBaHUAM. Mpu NPOEKTUPOBAHUK
aPMOLEMEHTHbIX 3/1EMEHTOB Hecyllen onanybkm cnegyet cobnogatb TpebosaHua CHull 2.03.03.
Hecyuwyto onanybky npoCTPaHCTBEHHbIX KOHCTPYKLMA PacCYMUTbIBAOT HA YCUAUA OT Beca Y/OXKEHHOro
MOHOJINTHOIO BETOHA M MOHTAXHbIX Harpy3oK C y4eTom ee nocsaeaytolleit paboTtbl B Ka4ecTBe 3/1eMeHTa
COCTAaBHOIO CEYEHWUss Ha IKCMJlyaTauMOHHble Harpy3ku. [loBEepxXHOCTb Hecylwel onanyobku,
COoMpUKacamLWanca ¢ MOHONIMTHbIM BETOHOM, M BbIMYCKU apmaTypbl A0MXKHbI 0becrneynsaTb COBMECTHYIO
paboTy onanybKuM U MOHONNTHOIO HeToHa.

a) 6)

a - TOHKOCTEHHbI KOpobyaTbIii Kene3obeToHHbI
WY apMOLEMEHTHbBIN 31eMEHT; 6 - feTasb NonepeyHoro
CeYeHMA KOHCTPYKUUK; 1 - MOHONUTHBIN BeToH;

2 - BbIMYCKM apmaTypbl U3 HecyLuen onanybku

PucyHoK 6.2. C60pHO-MOHO/IUTHbIE 060/104KKN C MCNONb30BAaHMEM
Hecyuen kenes3obeToHHOM UM apMOLLEMEHTHOM onanybKku

6.2.2. MNMpn NPOEKTUPOBAHUN COOPHO-MOHOIMTHBLIX KOHCTPYKLMIM C LLe/blo YNPOLWEHUA N1eCOoB U
nogmocTtei pekoMmeHayeTcsa npegycmaTpuBaTb cOopHble guadparmbl, bopToBblE 31€MEHTbI UK pebpa B
COOTBETCTBMU C MPUHATBIM MPOEKTOM OpraHusaumMm pabot. Cxema cHOPHO-MOHOAUTHOM 060/1I04KHU
MOKPbLITUA MNPOMbIW/IEHHOTO 34aHUA npuBeAeHa Ha puc. 6.3. CbopHble anadparmbl U HopTOBbIE
3/IEMEeHTbl MOTYT ObITb *Ke1e306eTOHHbIMM, B TOM YMCJ/IE C HECYLLLEN apMaTypPoMn, U MeTal/INYEeCKUMM.



1 - MoHONUTHaA NAKMTa-060/104UKa; 2 - MeTanInvecKas
nnun cbopHasn KeneszobetoHHan pepma-gnadparma

PucyHok 6.3. Cxema c6OpHO-MOHO/IMTHON 060/104KM MOKPLITUA

Ona obecneyeHnsa nepesaym KOHTAKTHbIX YCUAUNA MeEKAY MOHONUTHbIM 6ETOHOM U cOOpPHbIMU
3NeMeHTaMM B 30HAX OMOHONMYMBAHUA ITUX 31IEMEHTOB PEKOMEHAYETCA NpenyCcMaTpuBaTb LUMOHKM,
yropbl, BbINMYCKX apmMaTypbl, 3aKNagHble getanum (cm. n. 6.4 HacToawero CI).

6.2.3. s obnerdyeHma maccbl COOPHbIX 31EMEHTOB, PaboTalOWMX HA CYLLECTBEHHbIE MOHTaXHbIe
ycuana, npyv NpPoekTMPOBaHUM PEKOMEHAYETCA NMPUMEHATb Ha BPEMA MOHTaXKa BPEeMEHHbIe 3aTAMKKM,
onopbl U apyrue NOAKpPenaatolme ycTpoincTea. Boibop 6eToHa M apmaTypbl NPU 3TOM peKoMeHAyeTcs
NPOW3BOANUTb C YH4ETOM YCNIOBUIN UX U3FOTOBAEHMA, NPEAYCMOTPEHHbIX NPOEKTOM NPOU3BOACTBA paboT
(CHuN 3.03.01).

6.2.4. Pasmepbl NonepeyHoro cevyeHUa CHOPHO-MOHOMUTHbLIX MPOCTPAHCTBEHHbIX KOHCTPYKLUNA
(naunTbl, pebep, 6OPTOBLIX 31EMEHTOB U Anadparm) peKoMeHAyeTcs NPMHMMATbL COrTacHO pacyeTy Ha
YyCUAUA, AEeNCTBYIOLLME B CTAaANN SKCMIyaTaL MW,

MpW KOHCTPYMPOBAHUM MOHOJIUTHLIX YacTem COOPHO-MOHOMMUTHBLIX KOHCTPYKUMI Heobxogaumo
y4YnTbIBaTb pekomeHgaumm nn. 6.1.1 - 6.1.5 HacTtoawero CI1.

6.3. C60pHbIE KOHCTPYKLUUM

6.3.1. COOpHble MNpPOCTPAHCTBEHHbIE KOHCTPYKUUM PEKOMEHAyeTca MPOEeKTUPOoBaTb U3
TOHKOCTEHHbIX MaHesIbHbIX, O6/I0YHbIX (APOYHbIX) W ApPYrMx cOOPHbIX 3/1EMEHTOB, KOTopble nocne
YCTAaHOBKM Ha MECTO COeAMHSIOTCA OMOHO/MYMBAHMEM W CBApPKOM 3aKNafHbix AeTanen u obpasytoT
cBoAbl, 0DOJIOMKKU, CKNAAKNM W Apyrne KOHCTPYKUMWU MOKPbITUIA M nepeKpbituid. CTblKM COOPHbIX
NPOCTPAHCTBEHHbIX KOHCTPYKLMNI AOMKHbI OblTb PAaCCYMTAHbI U 3aKOHCTPYMPOBAHbI TaK, YTOObI OHW MOTAN
HafeXHO nepenasaTb OT OAHOMO 3/IeMEHTA K APYroMy YCWAWA, BO3HUKalOWME B COEAUHEHUM NpU
MOHTaXe (B TOM 4YMCie B CTbIKaxX YKPYMHEHHbIX 3/1eMEHTOB M NpW HaBecHoW cbopke 6e3 necos) M B
npougecce aKcnayaTaunu.

dnemeHTbl COOPHbIX KOHCTPYKLMIA [O0MKHbI yA0BNETBOPATL TpeboBaHMAM pacyeTta M ObiTb
uenecoobpasHbiMu Mo GopMe M pasmepam € TOUYKU 3PEHUA TEXHONOTUN UX U3TOTOBAEHMA, MEPEBO3KU U
MOHTaXa, B TOM 4YMC/le MOHTaXa 6/0KaMW C NPUMEHEHWEM YKPYMHUTENbHON COOPKM MOHTAaXKHbIX
3/1eMEHTOB Ha CcTpouTenbHoM naowaake (CHuM 3.03.01).

JonyckaeTca NpUMEHATb KPYNHOPA3MepHble 3/eMEHTbl, M3roTOBAAEMble Ha CTPOUTENIbHOM
naowazaKke, B 601bWENPONETHBIX U APYTUX YHUKANbHbBIX KOHCTPYKLMAX, @ TaKXKe BO BCEX CyYasnx, Koraa
3TO TEXHUYECKM M SKOHOMMYECKU LienecoobpasHo. Mpu NpoeKkTMPOoBaHUKN COOPHbBIX NPOCTPAHCTBEHHbIX
KOHCTPYKLMI N UX 91EMEHTOB OTK/IOHEHMA OT X HOMMHA/IbHbIX Pa3MepoB CleyeT HazHavyaTb COrIAcCHO
FOCT 13015.

6.3.2. OQuepTaHuMe cpeamnHHOMN NOBEPXHOCTM COOPHbIX 060/104EK MOKPLITUM BbIOMPAETCA C yYETOM



yao6cTBa pacyneHeHMs KOHCTPYKLMU MOKPLITUA MAM MEepPeKpbiTUA HAa MMHMMASIBHOE YWUCNO TUMOB
naHenenm M Apyrux 3N1eMEHTOB NPU MAKCMMaNbHOW WX nosTopAemocTn. Hanpumep, ana obonovek
NOJIOXKUTENIbHOM raycCcoBOM KPUBM3HBI MOTYT MPUMEHATLCA MOBEPXHOCTM BPaLLeHUA (chepuyecKas, Topa)
WAW KPyroBas NoBePXHOCTb NepeHoca.

B KauyecTBe COOPHbIX 3/1IEMEHTOB MPOCTPAHCTBEHHbIX KOHCTPYKUWMA MOKPLITUM M MepekpbITUii
pekomeHAyeTcA NpeayCcMaTpuBaTh:

naHenu NAOCKUE UAW LUANHAPUYECKME, B TOM YNCE KOMMJIEKCHbIE, MOBbILLIEHHON FOTOBHOCTY;

anadparmbl 1 60pTOBbIE 31€MEHTbI B BUAE DaNOK, apoK, 6€3PAaCKOCHbIX U PACKOCHbIX depm, 6anok-
CTEHOK.

Banku n apkM MorytT MmMeTb MPAMOYrosbHOe, TaBPOBOE, ABYTaBPOBOE, MycTOTeNoe WU Apyrue
nonepeyHble ceyeHuns. PacTaHyTble U n3rnbaemble anadparmol 1 6OPTOBbIE 3/IEMEHTDI, @ TaKXKe NaHenun
anvHow 12 m n 6onee LenecoobpasHo NPOEKTUPOBATL C NPeaBapUTEIbHO-HANPAXKEHHON apMaTypou, a
B C/ly4ae HeobXoAMMOCTM Ha NMepuos, MOHTaXa - C BPEMEHHbIMU NOAKPENEHMAMN (CM. TaKKe n. 6.2.3
HacTosauiero CN).

MpY KOHCTPYMPOBAHUN COOPHBIX MPOCTPAHCTBEHHbIX MOKPLITUI U MEepPeKpbITUIA A0MNyCcKaeTca U
OPYroe u4seHeHWe npu COOTBETCTBYHOLLEM TEXHMKO-IKOHOMMYECKOM OOOCHOBaHMM, Hamnpumep Ha
naHesu, BKAOYatowMe 4actu BOPTOBLIX 3/N1EMEHTOB UM auvadparm. Mpumepbl YNEHEHUS OCHOBHbIX
COOpPHbIX MOKPLITUIN U NEePEKPbITUIN NpUBeAEHbI Ha puc. 6.4.

a)

a - A/IMHHAA UMAnHApU4Yeckana 060104Ka U3 NaHenekn
pasmepom 3 x 6 M, 6OPTOBbIX 31€MEHTOB M Anadparm,
MOHTUpPYyeMan YKPYNHEHHbIMU 371eMeHTaMM; b - TO e, KOpoTKas
M3 NJI0CKMX NaHenel pasmepom 3 x 12 m n guadparm;

B - 060/104Ka BpaLLLEHUA U3 TpaneuneBnaHbIX KPUBOAUHENHbIX
WAW NJOCKUX NaHeNel; I - WaTPOBble CKAAAKM U3 TpaneLmeBUaHbIX
M NPAMOYTO/IbHbIX NaHenen; 4 - 060/104KM ABOAKON KPUBU3HBI
13 naHeneln pasmepom 3 x 6 M, MOHTUPYEMbIE YKPYMHEHHbIMM
anemeHTamu pasmepom 3 x 18 m; e - BOSIHWUCTbIN CBOA, U3 NMAOCKUX



naHenen; X - WaTpoBas BMcAYan 060104Ka (Co cpeaHeit onopon)
13 TpaneumeBUAHbIX MaHeNe; 3 - cocTaBHan 060104Ka
U3 YyeTblpex rmnepboanyeckmnx napabononaos, cobpaHHbIxX
M3 HEMJIOCKMX NaHenein pasmepom 3 X 9 m; U - cTpenbyaTbli
cBoA-060/104Ka U3 rMNepboanYecknx NaHenemn ¢ TopLEeBOW
CTeHKON-Anadparmoi; K - cknaguyaToe NOKpPbITUE;
1 - naHenb; 2 - 6opToBOM 3nEMEHT; 3 - pepma-anadparma;
4 - MOHTaXKHbI 610K pasmepom 3 x 18 m

PucyHok 6.4. MNpumepbl YneHeHUs COOPHbIX
NPOCTPAHCTBEHHbIX MOKPbITUIA U NEPEKPLITUI

6.3.3. MNonepeyHble ceyeHMA COOPHbIX 3N1EMEHTOB, Kak MPaBWUAO, AO/KHbI UMETb pasmepbl, He
MeHee: Mo ToALMHE NanTbl 8 - 30 MM; MO BbICOTE CeYEHUA OCHOBHbIX pebep naHenen h - 1/20 ux aanHbI;
no WMpuHe ceyeHuna pebep naHenen b - 40 mm.

BopToBble 6anoyHble 3n1eMeHTbl C/AefyeT KOHCTPYMpPOBaTb, MO BO3MOMKHOCTM, aHANOMMYHbIMMU
TUMNOBbIM Kesie306eTOHHbIM Gasikam MOKPbLITUIN U NepPeKkpbITU, a BOpPToBble PACTAHYTbIE 3/1EMEHTHI
060/104EeK NONOXKUTENBHOM FayCCOBOM KPUBM3HDI - C NPeABapUTEIbHO HaNpAXeHHOW apmaTypoi. Ona
6OPTOBbIX 3N1EMEHTOB HEOObLLMX NPOJIETOB AOMYCKAETCA 06bIYHOE apMUPOBAHME.

6.3.4. B mecTax [eWCTBMA KpaeBblX MOMEHTOB W MaKCMMaJ/IbHbIX TNaBHbIX PaCTATMBaOLWMX
HanpseHWn NAUTY [OMNYCKAaeTcs YTOoAWATb, B TOM YMC/e C NMOMOLbI C/0A MOHOJIMTHOTO 6ETOHa,
yKnagblBaemoro no cH6opHbiMm nautam. Mpu 3TOM AO0MKHbI ObiTb MNpPesycMoTpeHbl Heobxoaumoe
OONONHUTENbHOE apMMPOBAHME MOHOJIMTHOFO €10A (Hanpumep, B yraax 060/04eK MONOKUTENbHON
rayCCoBOWM KPUBM3HbI) U KOHCTPYKTUBHbIE W TEXHONOTMYECKME MEPONPUATUA ANA HALEKHOTO CLENNEeHUR
MOHOJIMTHOFO €Nos CO COOPHbIMM MaHensAmMu. TOALWMHA NAUTbI COOPHBIX 3NEMEHTOB MOXKET ObiTb
nepemeHHOM, NNaBHO M3MeHANLWeEeNcA Mmexay pebpamu, Uan CTyneH4aTol, NOCTOAHHOM B npeaenax
nposera.

6.3.5. OcHOBHas apmaTypa COOPHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLUUIA NpeaycMaTpuBaeTca B NamTe
n pebpax naHenemn, 6opToBbIx BanKkax, guadparmax U Apyrux sneMeHTax NOKPbITUA UK NepekpbiTUA. B
cnyyae, Korga apmaTypbl, YCTaHOBAEHHOM B COOPHbIX 3/eMeHTax, HeAOCTaTOYHO, COOopHble
NPOCTPAHCTBEHHbIE KOHCTPYKLMN MOTYT MUMETb A0MNOJIHUTEIbHOE aPMUPOBAHKNE B BUAE NpenBapUTesibHO
HaNpPAXXeHHbIX NOSCOB M OTAE/IbHbIX 31EMEHTOB WU CTEPXKHEN, YKNaAbIBaEMbIX B MPOLECCE BO3BEAEHMUS
KOHCTpPYKLMW. NpeasapuTenbHOe HanpAaXKeHMEe TaKoM apMaTypbl OCYLLECTBAAETCA HATAXKEHMEM Ha 6eToH
M nocieayowmnm ob6eToHNPOBaHMEM. B CTbiKax meXay naHenamu u Apyrumu snemeHTamum (Hanpumep,
Ana obecrneyeHUs Hepaspe3HOCTU B MEeCTax COMPSAMKEeHWs cocegHMxX 060/I0YeK) TaKkKe AonycKaeTcs
YKNaAbIBaTb CTEPXKHU UAN CETKN AOMNOJAHUTENBHOIO APMUPOBAHMUSA.

6.3.6. C60pHbIe KOHCTPYKLUMM B BUAE NaHeneir-obonouveK, naHenen-cknaaok (paamepom, paBHbIm
NPoNeTy MeXay onopamu NOKPLbITUIN WAWM NEPEKPBITUI 34aHMIA) NPOEKTUPYIOT UCXOLA U3 YCNIOBUA, YTO
OHM U3roTOBAAOTCA, NEPEBO3ATCA U MOHTUPYIOTCA KaK roTOBble NPOCTPAHCTBEHHbIE KOHCTPYKLUUMN.

CoeanHEHMA 3N1EMEHTOB NPU YKPYNHUTENbHON COOPKe A0KHbI ObITb AOCTAaTOYHO NPOCTbIMMK ANA
BbIMNOJIHEHMA, KaK NpaBuno, 6e3 3aMOHOINUYMBAHMA.

6.3.7. B KOMOUHUPOBAHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKUMAX MOKPLITUIA NAMTA 060N0UKM UAn
CKNAZKN MOMKET BbINOAHATLCA U3 Kene3ob6eToHa, a 6OPTOBbIE 31eMEHTbI, YCTPOIUCTBA ANA NOLABECHbIX
KPaHOB M Ap. - U3 CTasibHbIX epm, 6aN0K U T.M. MpU NPOEKTUPOBAHUM TAKMX KOHCTPYKLUMI peKomMmeHayeTcs
npeaycmaTpuBaTb COBMECTHYIO PaboTy Kene3obeTOHHbIX U MeTaNIMYECKMX 3IEMEHTOB NOKPbITUA UK
nepeKkpbITUA.

6.4. CTbIKM COOPHbIX KOHCTPYKL MM

6.4.1. CTbIKM KOHCTPYKUMIN A0NKHbI OblTb HaZEKHbI U NPOCTbl NPU COOPKE U 3aMOHOANYNBAHUMN.
Cnepyet pasnmyaTb pacyeTHble, MPOeKTUpyemMble 4151 BOCMPUATUA PAacYeTHbIX YCUANIN U KOHCTPYKTUBHbIE
CTbIKM (HampuMmep, 3aMOHOJIMYEHHbIV CTbIK MeXAYy COoCeAHUMM NaHenamu-obonodkamm KXC). K
KOHCTPYKTUBHbIM CTbiIKaM TpeboBaHWe pacyeTa No NPOYHOCTU He NpeabsaBAAETCS.

6.4.2. PacyeT CTbIKOB MO MNPOYHOCTM PEKOMEHAYeTCA MNPOM3BOAUTL B 3aBMCMMOCTM OT BMUAA
nepefaBaemMblX 4epes HUX YyCUAWn. PacyeTHble CTbikKM 060N0YEK, CKNALOK M MHOFOFPaHHMKOB, Kak
NpPaBuaI0, KOHCTPYMUPYHOTCA CO LUNOHKAMM C LLeSiblo Nepesaydn KacaTeslbHblX, a TaKXKe CHUMAIOLWUX UK



pacTtarmsaoWmnx yCMJ'IMVI. B caTbIX CTbIKax [AOMNYCKaeTCA Yy4uTbiBaTb COMPOTUBAEHUE TPEHUID Npu
AeﬁCTBMM MWHUMANIbHOM BENYMHDI CKnmawuwero ycmnma wunam HanpAaxXeHue cuenneHua 6eToHa

. 7<0,25R
3aMOHOIMYMBAHUA C OeToOHOM C60prIX 3/1eMeHTOB BeJ/IMYUHOU p' CxemMbl CTbIKOB
npueegeHbl Ha puc. 6.5.
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a - CKaTbli CTbIK MaHenein co CBapHbIMU HaKnaaKaMu;
6 - TO Xe, C NepenycKkomM apmaTypbl; B - TO e, C oTrnbamu
NPU HaMYUWN CABUTAIOLLLUX YCUAWIA; T - PACTAHYTbIN CTbIK;
[, - TO e, MPU HaNMYUK CABUTaIOLLMX YCUAUIA; € - CTbIK
CO CBapHOW HaKMaAKoM U WNoHKaMu, paboTaloLLmiA Ha CABWT,;
X - TO ¥e, UCMbITbIBAOWMI CXKaTUE C U3rMBOoM; 3 - CTbIK NaHenein
BMCAYel 060/104KMN Ha BaHTE; U - CTbIK NaHenei u guadparmbl
CMeXKHbIX 060/104eK 1 CXema LUNOHKM CTbIKa; 1 - NaHenb;
2 - 3aKNlagHanA getanb; 3 - coeguMHUTENbHAA HakNaaKa;
4 - 6eTOH 3aMOHO/IMYMBAHMUA; 5 - NPOAONbHAA apMaTypa CTbIKa;
6 - BaHTa B TpybKe C 3alWMUTHOM cMma3Koi; 7 - guadparma
C BbIMyCKamM apMaTypbl; 8 - CBapHOM LWOB; 9 - LWNOHKMK

PucyHOK 6.5. Cxema CTbIKOB COOPHbBIX KOHCTPYKLNIA

6.4.3. B cTblKax *Kene306eTOHHbIX 3/1€MEHTOB CO CTajbHbiMKM Anadparmamu n HBOPTOBbIMMU
3N1eMEHTaMM BMECTO LUMOHOK B META/IZINYECKON KOHCTPYKLMM MPensycMaTpMBatOTCA KeCTKMe ynopsbl U
OTPE3KM CTEPrKHEN (pUC. 6.6). HecTKme ynopbl NpeaycMaTpPUBAOTCS TaKKe B CTbIKaX C }Kene306eTOHHbIMU
anadparmamu B caydae, eCm WNOHOK HEAOCTAaTOYHO A5 BOCNPUATUA CABUMAIOLLUX YCUANNA.
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1 - cTanbHOM ynop; 2 - WNOHKK; 3 - 6eTOH 3aMOHOANYMBAHUSA

PUCyHOK 6.6. Cxema CTbIKOB COeANHEHU M’
ene3obeToHHbIX U MEeTaIUYECKUX IEMEHTOB

6.4.4. CoeamMHeHMe apMaTypbl B CTblKaX PEKOMEHAYETCA OCYLECTBAATb CBApPKOM CTEpP)KHEN C
3aKNAAHbIMU AETaNAMMU UM MEXAY CODOM, a TaKXKe C MepenycKOM KOHL0B CTEPXKHEN U CETOK COrNacHo
TpeboBaHuam n. 6.4.2 (FTOCT 14098 n FOCT 10922). C uenbto yMeHbLIEHUS 30HbI NEPENYCKa apmaTypbl
OOMNYCKaeTcsa CTbIKOBAHWE C MOMOLLbIO Mepenycka netenb AMAaMETPOM (MM pasMepom CTOPOHbI) He
meHee 10d c 3a4e/1KoM B LWOB Ka*KAoM NeTan Ha aAanHy He meHee 15d (3geck d - anameTp cTbiKyemMbix
cTepskHelt). Mpu pacnonoKeHnn neTenb B BEPTUKANbHOM MNAOCKOCTU BHYTPU MeTeNb N0 UX NepumeTpy
OOJIKHbI 6bITb 3a/10XKeHbI NPOA0/bHbIE MO CTbIKY CTEPXKHM (pUc. 6.5, 1, 4). MpK pacnonoKeHumn netenb B
FOPU30HTaZIbHOM NIOCKOCTM K HUM NPUBAPUBALOTCA NPOAO0/IbHbIE CTEPXKHMU. PacueTHble CTbIKM Ha nepuog,
MOHTa¥a [OMycKaeTcA MNpPOeKTMpoBaTb 6e3 3aMOHONMYMBAHMA, NpenycmaTpuBaa nepepavy
BO3HMKAIOLWMX B HUX YCUINIA Yepes coeguHUTENbHbIE METaNIMYECKMe aeTanm (puc. 6.5, X).

MeTannnyeckne Aetanmn CTbiIKOB AOJIKHbI ObITb 3alLMLLEHBI OT KOPPO3um cornacHo CHuM 2.03.11.

6.4.5. Pazmep LWMPUHbI CTbIKOB caeayeT Ha3HayaTb C yY4eTOM MOJIOXKUTENbHbIX U OTPULATENbHbIX
OOMNYCKOB AN pa3MepoB cobMpaemMbix 3/1eMEHTOB, HO He MeHee 40 MM U, Kak npasuno, He 6onee 150
MM.

Mepefadya MOHTAXKHbIX CHMMAKOLWMX YCUIUA B CTblKax AOOMYCKaeTcA 4yepe3 MmeTaninyeckue
3aKfagHble geTann 6e3 NpUMeHeHWsa 3aMoHOoAM4YMBaHMA. pM 3TOM NpoYHOCTb 6eToHa cOOpHbIX
3N1EeMEHTOB B CTbIKe A0/IKHA ObITb NPOBEPEHa Ha MECTHOE CXKaTue.

LLInprHa pacKpbITUA TPELLMH HA YPOBHE apMaTypbl A0KHA ObITb He 6onee gonyctumoli no n. 6.4.5
CHwuI 52-01.

6.4.6. C ue/Nbl0 COKpalLeHUs pasMepoB M KOAMYECTBA 3aKNafHbIX [eTanell U CTeprKHeWn,
NPOEKTUPYEMBIX B CTbIKE, A TaKKe YyNpoLeHNa paboT No CTbIKOBAHMIO apMaTypbl AOMYCKAETCA OCHOBHYIO
apMaTypy B 3JIEMEHTAxX M B CTbIKaxX MOKPbITUI COCPenoTouMBaTh HA OTAE/bHbIX HEBONbLIMX YyYacTKax B
30He pebep, nepecekaemMbix CTbIKOM (HO He peske Yyem yepes 3 m), a Npu OTCyTCTBMM pebep - Ha ydyacTKax
NPOTAXEHHOCTbIO 5 - 10 TOAWMH NAUTLI NPU PACCTOAHUN MeXay y4acTKamu 10 - 20 TONWMH NAUTLI.

6.4.7. B cTblKax 31 MeHTOB, PaboTaloLWMX Ha PacTAXKEHME UK U3TND, BCe pacTArnBatolme yCcuams
OOJ/IKHbl  ObITb  BOCNPUHATHI HaOEHO 3aaHKePEHHOM apmaTtypoit (Kak npaBuio, sBafowenca
NPOAO/I}KEHNMEM OCHOBHOM apMaTypbl pebep CTbIKyeMbIX 3/1IEMEHTOB).

B cTbikax, BOCMPUHMMAIOLWLUX KacaTeNbHble YCUAMA CABUIa C MOMOLLBIO LUMOHOK, pa3mepbl
BbICTYNOB M yrnybneHuii, obpasyembix B 6eTOHe COOPHbIX 3/1EMEHTOB U B HETOHE 3aMOHONMYMBAHUSA,

LO/MKHbI Y40BNETBOPATb PACYETY LWMOHOK Ha CMATHE 9 v cpes 0, no hpopmynam:
0 < Rblktknk; (6.1)

O, <2R, hlim, ,(6.2)

3aecb Rb , Rb’ - pacyeTHble CONPoOTUBAEHUA BETOHa COOPHbIX 3/1IEMEHTOB UM 3aMOHO/IMYMBAHMA
COOTBETCTBEHHO MPU OCEBOM CHKaATUWN U PACTAKEHUU;

lk hk b

, , " - oNvHa, BbICOTa M rNybuHa WNOHOK (puc. 6.5, n).

Ecnu uepes cTbiKk NepesaoTcs MeCcTHble CABUralollme YCUAna, TO YNCAO LUMOHOK & Yy4YuTbIBAIOT
TONIbKO B 30HE AENCTBUA 3TUX YCUIUIA, NPU 3TOM ABE KpalHMe NOHKM He YYMUTbIBAIOTCA.

TMbKMe  BbINYCKM apmaTypbl W  COEAMHEHWUS  3aKNadHblX AeTanei, pPacrnofoMKeHHble
nepneHAMKYNAPHO K OCU CTblKa, KaK MPaBWAO, He Y4YMTbIBAlOTCA B pacyeTe Ha ycuaua casura. Mx
YCTaHaB/AMBAIOT AN BOCMPUATUA BO3SMOMKHbIX PacTArMBatoLWUX YCUANIN, NepneHaMKYyAapHbIX OCU LWBa, U



MO KOHCTPYKTUBHbIM C006pa)-KEHVIFIM. Ecnn Takoe apmupoBaHmne MOXKeT NOAHOCTbIO BOCNPUHATL AaHHble

2R, 3R,
pacTarueatolme ycuaums, To B popmyne (6.2) Bmecto AOnycKaeTca NPUHUMaTb .
Ec/nv WNOHOYHBIN WoB 06kaT ycunanem N, nepneHaMKyAapHbIM NJOCKOCTM WBA, TO BbICOTY LWUMNOHKK
[AonycKkaeTca onpeaenaTtb no Gopmyne

h=(Q,=0,7N)/2R, [,m) (¢ o

W MPUHUMATb YMEHbLIEHHOM NPOTUB BbICOTbI, onpeaensaemoin no popmyne (6.2), Ho He Bosee yem
B 4Ba pa3a.

6.5. OTBEpPCTMA M NpoEMDI

6.5.1. B TOHKOCTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLMAX AOMNYCKAeTCA NPOEKTUPOBATb OTBEPCTUA
W NPoembl Pa3NYHON GOPMbI B Npesenax PaccToAHUA Mexay Anadparmammn nam pebpamm KecTkocTy, a
TaKe 6osbliel BeANYMHDI, HO C NPOBEPKOW pacdeTom. CBETOBbIE MPOEMbI MOTYT YCTPAMBATBLCA TAKKE C
NpMMeHeHMeM nepenaga NoBEePXHOCTEN NOKPLITUA UAW PAa3ABUMKKM 060104EK, CKNAJO0K AU CBOAOB.

Mpu 6onbwnx pasmepax NPOEMOB B MMTE PEKOMEHAYETCs YCTPamBaTb PACNOPKM M PACKOCHI,
KOTOpble BMeCTe C OKanmaslowummn pebpamm obpasytoT pamy uam depmy, cnocobHy0 BOCMPUHATL
HOPMa/bHble WM KacaTesibHble YCWUINA, UAN TONbKO HOPMasibHble yCuanA. BO3MOXKHO nMpumeHeHue
cneumanbHbIX MeTaIMYECKMX KOHCTPYKTUBHbIX 3/1eMEeHTOB, 06ecneynBaloLLMX NPOYHOCTb N KECTKOCTb
ene3obeToHHbIX 3/1eMeHTOB 060/104EK C OTBEPCTUAMM U NOAAEPKMBAIOLLMX CBETONPO3PaYHbIE NaHENN.

6.5.2. OTBepcTMA B NimTe 060/104EK U CKAAAO0K C Pa3MepoOM CTOPOH (Man anametpom) He Bonee

156 [JonycKaeTca ycTpameaTb 6e3 cneuuanbHOro YTO/LWEHMA Kpas MAUTbl, HO C YCTaHOBKOW

KOHCTPYKTUBHOM apmMaTypbl, OKAMMASIOLLEN OTBEPCTUE, ANAMETPOM HE MmeHee 8 MM npu 6 >30 mm .
OTBepcTUs PEeKOMEHAYeTCs MNPOEKTUPOBaTb KPYribiIMU, OBAJIbHbIMW WMAM MHOFOYFONAbHbIMU C

oKpyrneHvem yrnos paguycom 220 (puc. 6.7).
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1 - apmaTypa; 2 - CTblK apMaTypbl C NepenycKom
Ha 30d nAM paBHONPOYHbI CBAPHOW CTbIK

PUCYHOK 6.7. OKaillmnstoLee apM1MpoBaHMe OTBEPCTUIA

6.5.3. B 30He oTBepcTUil NAnTbI pasmepom 6Gonee 156 Kpas MOJIOK U CTEHOK A0/KHbl UMETb
YTO/LEHNE N apMMPOBaHNE, MPUHMMAEMOe MO pacyeTty. YTO/UEHNE AO0MKHO UMETb BbICOTY 2 35,

LWMPUHY 220 M naowanb 6eToHa M apmaTypbl He MeHee yeM naowaab 6eToHa M apmaTtypbl B
nonepe4yHom ce4YeHWW Bbipe3aHHOM YacTu NanTbl. OTBEPCTMA, YCTPaMBaeMble B PACTAHYTbIX NOJAKAX UK
CTEHKAX, AO0/KHbl MMeTb B pebpax KOIMYECTBO apmaTypbl, AOCTAaTOYHOE ANA BOCMPUATUA YCUAWUA,
NPUXOAALLEroCA Ha BbIPE3aHHYH YaCTb MOJIKM UN CTEHKMN.

6.6. JedopmaLMOHHbIe LWBbI

6.6.1. B NpoOCTpaHCTBEHHbIX MOKPLITUAX M NepekpbiTMAX B cooTsetrcTeum ¢ n. 8.2.3 CIM 52-101
cnepyet nNpenycMmaTpuBatb MX Pa3pes3Ky NOCTOAHHbIMW U BPEMEHHbIMU TemnepaTypHO-YCaZ0UYHbIMU
WBAMM, PACCTOAHME MeXAYy KOTOPbIMM HA3HAYalT B 3aBUCMMOCTM OT K/JAMMATUYECKMX YCIOBUIA,



KOHCTPYKTUBHbIX 0COBEHHOCTEN COOPYKEeHUsA, NocaeA0BaTe/IbHOCTM NpoM3BoAcTBa paboT U T.n. Kpome
TOro:

B MHOTOMPO/ETHbIX MOKPLITUAX LWIBblI CAedyeT ycTpamMBaTb MeKAy MapHbIMU BOopTOBbIMU
anemeHTamm (puc. 6.8);

B CKNaAyaTblX U BOIHUCTbIX CBOAYATLIX MOKPbLITUAX AedOPMaLMOHHbIE LWBbI, C Le/bio NOBbIWEeHUs
NX BOAOHENPOHULAEMOCTUN, PEKOMEHAYETCA NPOeKTUPOBaTb Ha rpebHe y CKNaAKu UK BOAHbI CBOAA;

TemnepaTypHO-ycago4Hble aedopmaymm NPOCTPaHCTBEHHbIX KOHCTPYKLMIA OO/KHbI
KOMMEHCUPOBATLCA 3a CHET TMBKUX UM KauyatoLMXCA KOMOHH, @ TaKXKe KaTyuymx, CKOb3ALWMX UK YyNpyro-
aedbopmmpyembix (MOAMMEPHbIX MPOKNAAO0K) ONOPHbIX ycTpoicTs. Mpu 6onbwmx (100 m n 6onee)
nposeTtax, Kak NpaBwW/o, NPUMEHAIOT CBO6OAHO MoAaT/MBble OMOpPbl MPU YCNOBUM HENOABUMKHOIO
3aKpenieHMA MNOKPbLITUA HEe MeHee YeM B ABYX TOUYKaX MO CTOPOHaM KOHTYpa AW B yraax;

AedopmaLMOoHHbIe WBbI NOKPLITUA AONXKHbI COBMaAaTh CO WBAMM, NepepesatoMmmn CTeHbl, ecu
cneumanbHO He NPeayCMOTPEHbI MEPONPUATUA A1A He3aBUCMMOro AepopPMUPOBaHMA CTEH U NOKPLITUA.

a- B HanpasneHun 2Z;6 - B HanpasneHnn !;
1 - bopToBas 6asnkKa; 2 - pepma-gnadparma;
3 - 060/104Ka; 4 - KOJIOHHA; 5 - WoB

PUCYHOK 6.8. Mpumep pelueHna TemnepaTypHOro Lwea

6.6.2. TOKPbLITUSA C KPYIAbiIM WUAM MOJIUTOHA/bHBIM NAaHOM (060/104KM BpaLLEHMA, CKAadyaTble
Kynona v T.n.) anameTtpom 6onee 40 m, B KOTOPbIX HE MOTYT BbITb NPeayCMOTPEHbI AedOopMaLNOHHbIe
WBbI, AOJIKHbI ONMPATbCA NO KOHTYPY Ha rMOKMEe KONOHHbI MAM MOABMMKHbIE OMOPbLI B PaguasibHOM
HanpaB/ieHMM, JONYCKatoLMe KOMMIEHCALMNIO TEMMNEPATYPHbIX U YyCaZouHbIX Aedopmauuii.

6.6.3. B pacrnopHbIx MOKPbITUAX NponeTom 6osiee 40 M, ONUPAIOLNXCA KECTKO WJIM IAPHUPHO
HenocpeacTBEHHO Ha GYHAAMEHTbI, TeMNepaTypPHO-yCaf0uHble AedopmaLMm PEKOMEHAYETCS YYnTbIBaTb
KaK Mpu pacyeTe, Tak U NPU KOHCTPYMUPOBAHUN.

7. Csogapbl
OCHOBHble NOIOXKEHUA

7.1. CBoapl NpeacTaBaaoT coboi Hecylyto »ene306eTOHHY NPOCTPAHCTBEHHYIO KOHCTPYKLMIO
NOKPbITUA B BUAE M3OMHYTOM BAOAb OCU TNAfKOW MM BOSHUCTOW NAWUTbI, 06MafatoWwen pacnopom U
paboTatowei Ha cxkaTue ¢ Usrmbom.

CBoauyaTble MOKPbLITUA NPOEKTUPYIOTCA, KaK NPaBuao, U3 COOPHbIX Kene3obeToHHbIX 3/1eMeHTOB
ANA NPAMOYTo/ibHbIX B MNaHE OAHOMPONETHBIX UAN MHOTOMPOAETHbIX 34aHMI. M0 NPOAOAbHBIM Kpasm
(sponb obpasytowen) ceoabl MOryT ONUPATbCA Ha KOJIOHHbI, CTEHbl WAW HEemnocpenCcTBEHHO Ha
dYHAAMEHTBI.

Pacnop cBogoB BOCMPUMHMMAETCA 3aTaxkamu (puc. 7.1) u3 ctanu wuam xenesobeToHa,
nonepeYHbIMU CTEHAMM, pamamu, KoHTppopcamm nam pyHgameHTamu (puc. 7.2). Mpu NpoeKTUPOBaAHUK
CBOZOB CNefyeT yuyuTbiBaTb NMOAAT/AMBOCTb 3/1EMEHTOB MM KOHCTPYKLUMIA, BOCMPUHUMAIOLWMUX pacnop.
YMeHbLUeHWe NoAaTAMBOCTM NOMNEPEYHbIX CTEH, KOHTPGOPCOB U PYHAAMEHTOB MOXKET HbITb 0becneveHo
YCTaHOBKOW 3aTAMKEK, PACMNOIOXKEHHbIX HUXKE YPOBHA Mona.



PucyHok 7.1. CBoAapbl € 3aTAXKKaMMU

n

PucyHok 7.2. CBoabl 6e3 3aTsyKeK

7.2. OuepTaHue CBOAA PEKOMEHAYeTCA MPUHUMATL NO Ayre OKPYXKHOCTK, Nnapaboie, LenHom AMHUK
WAM APYrUM BAM3KUM K HUM KpuBbim. CBOAbI MPU3MATUUYECKOrO (MOANIOHANbHOMO) OYepTaHUA COCTOAT U3
NPAMOIMHENHbIX YY4aCTKOB, BMMCAHHbIX B AYry YKa3aHHbIX BbllIe KPUBbIX.

OyepTaHMe CBOAOB, CEKLMM KOTOPbLIX COCTOAT M3 Tpex M BO/bLUEro YMCNA 3/IEMEHTOB, C LENbHo
COKpaLLeHMA YMCNa TUNOPA3MEPOB 3/1EMEHTOB PEKOMEHAYETCA MPUHUMATL MO AYre OKPYKHOCTH.

7.3. CTpeny noabema CcBOAOB (B KA4Ye) B 3aBUCMMOCTM OT Ha3HaYeHMs W PasMepos
nepeKkpbIBaemMoro NomeLLeHns, cnocoboB BOCMPUATMA Pacnopa, apXUTEKTYPHbIX TpeboBaHWUA U apyrux
YCN0BUI peKoMeHAyeTca NPUHUMaTb B Npegenax oT 1/2 ao 1/10 BennMumHbI NepeKkpbiBaemoro nponeTa.

7.4. No dopme nonepeyHoro ceyeHus (BAONb 06pasyloLleli) cBogYaTble MOKPbLITUA AENATCA Ha
UMAMHApUYecKme (c NnpAMoIMHEeNHoN obpasylowwei BepXHel NOBEPXHOCTM), CKNaa4vaTble U BOJIHUCTbLIE.
MpuaaHve nonepeyHOMYy CEYEeHWI0 CBOZOB CK/AZ4yaToro (TpeyronbHoro, TpaneumeBMAHOro) wuau
BOJIHACTOTO 0YepTaHusa (puc. 7.3) NoBbIWaET HecyLLyto cnocobHOCTb CBOAYATLIX MOKPLITUIA U NO3BONAET
CYLLECTBEHHO YBE/IMYUTL UX NPOET.



Tun 2 ,Qt
Tun 3 ,:I:

a - LMAnHApUYeckune cesoabl; 6 - cknagvatble cBOAbI
(Tvinbl 1 1 2); B - BONHUCTbIE cBOAb! (TUNbI 1, 2, 3)

PucyHok 7.3. MonepeyHble cedeHna cBoaYaTbiX NOKPbLITUIN

Mo ycnoBuAM M3roTOBAEHUA 31€MEHTOB COOPHbIX CBOAYATbIX MOKPbLITUN, yAO06CTBY YKAagKu
yTEeNANTENA U YCTPONCTBA KPOBAMU LIUANHAPUYECKUE N CKNaAYaTble CBOAbI NPeANoYTUTEIbHEE BOJHUCTbIX.

C60pHbIe 3/1eMEHTbl CBOAYATLIX MOKPbLITUIA PEKOMEHAYETCA M3rOTOBAATL C MAapPOM30/ALNOHHLIM
cnoem, ytenamrenem n Choem KpoBesbHOro Kospa.

7.5. NedbopmaTMBHOCTb CKAaA4aTbiX U BONHUCTBIX CBOAOB B NPOAO/IbHOM HanpasieHUN NO3BoNAET
NPOeKTUpPoBaTb MX He3 TemnepaTypHO-ycagouyHbIX LWBOB. [pM 3TOM NPOLO/bHLIA KapKac 34aHus,
CNYXKallMii ONopoit ANA CBOAOB, JO/KEH OblTb PacCyMTaH Ha TeMnepaTypHble BO3gencTeuA. B cnyyae
HeobXx0AMMOCTU YCTPOMCTBA B KapKace AedOpMaLMOHHbIX LIBOB B CBOAAX MEXAY CKAaLKaMW UK
BOJIHAMM TaK¥Ke A0NKHbI YCTPanBaTbCA LWBbI, MepeKpbliBaeMble KOMMNeHcaTopamu.

CKkMagkm wan  BOJMHbI  CBOAOB, MpUMbIKalowme K AedopMauMOHHbIM  WBaM, [AOJIKHbI
KOHCTPYMPOBATbCA C 3aTAMKamMu-pacnopkamu, guadpparmamu u T.M., UCKAKOYAKOWMMM BO3MOXKHOCTb
AedopmaLMm KOHTYpa MX NOMNepeyHoro ceyeHums.

7.6. B cBogyaTbiX MNOKPbLITUAX MOryT ObiTb NPEeAyCMOTPEHbl NpPoemMbl AAA  3€HUTHbIX
CBETOA3PaLMOHHbIX GOHAPEN, BbITAMKHbIX WAXT U T.M. C y4eTOM pekoMmeHaauni n. 6.5 Hactoswero C.
[onyckaeTca noaBeLwmnBaTh K CBOAAM KpaH-6aiKku unm gpyroe rpysonogbemHoe obopyoBaHuMe, a TaKKe
TpybonpoBoAbl, NA0WaAKM U T.N. Mpn 3TOM cOCpesoTOYEHHbIE HArPY3KM PEKOMEHAYETCS NPUKIALbIBATb
B MECTax pacnofioXKeHuna noaKkpenaatolwmx pebep n nepeomoB NOBEPXHOCTU CBOAA.

7.7. CBoAbl peKoMeHAyeTca NPOEeKTUPOBATb U3 TAMKEJIOTO AN Ierkoro 6eToHa. MpoeKTHble Knacchbl
6eTOHOB Ha3Ha4YaloTCA MO PaACYETY C yYeTOM peKoMmeHaaumi n. 5 Hactoawero Cr. Lsbl mexxay cOopHbIMMK
3NeMeHTaMM CBOAYATbIX MOKPbITUIA MPOEKTUPYIOTCA C 3aMOHONNYNBAHUEM MENKO3EPHUCTbIM BETOHOM
K/lacca No NPOYHOCTM Ha CKaTue He meHee B15.

7.8. MOHONUTHblE CBOAbI NMPOEKTUPYIOTCA MNPEUMYLLECTBEHHO UWAVHAPUYECKMMU, OyepTaHue
KOTOPbIX, MO BO3MOXKHOCTWU, NPUBANNKAETCA K KPUBOM AaBAEHUA OT MOCTOSHHOM Harpysku. B cBogax
nponetom 6onee 12 m cneayeT nNpeaycmaTpueaTtb noakpennstowme pebpa, PacnosoxKeHHble B
HanpaBAeHUW NepeKpbiBaemoro cBoAom nponeta. [puM NPoeKTMpoBaHMN MOHOAUTHbLIX CBOAOB cneayet
YyuuTbIBaTb pekomeHgauum n. 6.1 Hactoawero CI1.



PekomeHpgaumm no pacyeTy CBOAOB

7.9. CBoabl pPeKOMEHAYeTCA pPaccUMTbiBATb KaK ABYXWAPHUPHbIE WAM  TpexWapHUPHbIe
TOHKOCTEHHbIE apKu (NPW HanMuMK WAPHUPHOTO CTblKa B KAloye cBoAa). PaccunTbiBaeTcs ofAHa Cekuus
UMAMHAPUYECKOro CBOAA, CKNaAKa WM BOJIHA CKAAAYaToro AMbo BONHUCTOro ceoga. MNpu aTom ceyeHune
CKNagoK UAM BONH NpUHUMaeTcA Hegedbopmupyembim. PaboTa KpaHUX BOMIH CBOAOB B MOMepeyHom
HanpaBAeHMWN YYUTbIBAETCA COrNACHO pekomeHaaumnam n. 7.20 HacTtoawero Cr1.

Csogbl NO npeaenbHbIM COCTOAHMAM paccumTbiBatoTca cornacHo CHull 52-01 u ¢ yyeTom
pekomeHaauui n. 4.2 Hactoauwero CIM. MNpu pacyeTte CBOAOB BE/MUYMHbLI HArpy3oK WU BO3AENCTBUM
npuHumatoT cornacHo CHull 2.01.07. MNMpu pacyeTe 371eMEHTOB, BOCNPUHUMAIOLWMX OMOPHbIE peaKkunm
CBOAO0B (3aTAXKM, onopHble depmbl, KOHTPGOPCHI U T.M.), CHEFOBaA Harpyska NPUHMMAETCA PaBHOMEPHO
pacnpegeneHHoOn No Bcemy NposieTy cBoga.

CocpenoToyeHHble HarpyskM OT MOABECHOrO Fpy3onoAbeMHOro man ppyroro obopypoBaHus, a
TaK)Ke N0JI0COBble HArPy3KN PEKOMEHAYETCA NOJIHOCTLIO YYMUTbIBATL NPWU pacyeTe TeX CKNAL0K UM BOJH
CBOJA, K KOTOPbIM OHU HENoCpPeACTBEHHO MPUOXKEHbI, 6e3 yyeTa UX B3aUMOAENCTBUA CO CMENKHbIMU
CKNagKamu UamM BOJIHAMM.

7.10. MNpwu pacyete cBOAOB MOCTOAHHOTO ceYeHMns co cTpesiol nogbema f > 1/8 cneayert yuntbisatb

Harpysky Ex (AOMONHUTENbHYIO HarpysKy, Bbl3bIBAEMYIO YKJIOHOM MOKPbITUA B CEYEHUAX, OTCTOALLMX HA
paccTosAHMM X OT ONOPbI), KOTOPAA yBENMUMBAETCA B HANPABAEHUM OT KAKOYA K NATam (puc. 7.4) no Kpusoi,
onpeaensemon popmynon

,(7.1)

roe g - NOCToAHHAaA Harpy3Ka B Kao4ve CBo4a,;

¢ - Yron Hak/ioHa KacaTesibHOM K OCK cBOA4a B paCCMaTpmMBaeMOM CeEHEHNN.

[

PucyHok 7.4. PacyeTHasa cxema cBoaa

Mpn oyepTaHUM OCM CBOAOB MO Ayre OKPYMKHOCTU (puc. 7.4) RO, (0, y, S onpeaenalrTcA no
dopmynam:

2 2
g LS
8/ ;(7.2)



. (0,5 —x
@ = arcsin

0 ;(7.3)

y=f-R(l-cosg). .,

s = R,2arcsin LR
0/ (7.5)

Mpu pacyeTe cCKAaayaTbiXx CBOOOB C TPEYro/bHbIM OYepTaHMEM MOMNEepPeyHOro ceyeHus, pacnop
KOTOPbIX BOCMPUHUMAETCA 3aTAXKKaMM, Pacrno/IoKeHHbIMMU B ABYX YPOBHAX (cM. puc. 7.9 u 7.10), cneayet
NMPMHMMATb, YTO YCUAMA  MEXAY 3aTAXKKaMW  pacnpesensioTcs  pPaBHOMEPHO, MpU  3TOM
PaBHOAENCTBYIOLLAN YCUINIA B 3aTAXKKAX PACNONOXKeHa B CepeanHe PAacCTOAHUA MeXAY HUMM MO BbicoTe.

7.11. dopmynbl gns onpeseneHns OnopHbIX pPeakumii B ABYXWAPHMPHOM apKe Npu paBHOMEPHO
pacnpefeneHHon, yBeanumatowwenca K natam (n. 7.10) 1 o4HOCTOPOHHEN Harpy3Kax c y4eTOM BAUAHUSA
CMeLLeHMA OMop M YNpPYyroro 06:katms apKkn Ha BEIMYMHY pacnopa npuseaeHsl 8 Tabn. 7.1.

Tabanua 7.1
Cxema Harpyaku BepTHKaILHbIE Pacnop
peaxim
£ CIOTI T T
V,= Vy=glf2| H = kgl’/(8))
H = mykg,|
2
I m— v, = 3pi/8 |H= kpl* /(16
Ve =pi/8
H
Vs I Ve
. r g
KoaddumumneHTnbl o 7 t, nNpUHMMatoTcs no Tabn. 7.2.
Tabnnua 7.2

£f /1 m m

1/2 0,061 0,007



1/3 0,099 0,031

1/4 0,127 0,061
1/5 0,142 0,093
1/6 0,15 0,116
1/7 0,155 0,15

Harpysky & B ONOPHOM CEYEHUW cnedyeT onpeaenatb no ¢opmyne (7.1), npuHMMan yron P g
3TOM CEYEeHWUW PaBHbIM Yy HaK/IOHa 3/1eMEHTOB CBOAA, MPMMBbIKAIOLLMX K ONopam.

KoapouumeHT k, yunTbiBatOLLMIA BASHME CMELLLEHWA NAT BCAEACTBUE YNPYroro yaJMHEHUA 3aTAKeK
M 06KaTnA CBOLOB Ha BE/IMYMHY pacnopa, onpeaenserca no popmyne

e ,(7.6)

rae | v A - MOMEHT MHepPLUMN 1 NJIoLAAb NONepeYyHoro CeYeHMa CKNaaKku Uan BoJiHbI CBOAa;

A

“m ! - nnowadb NONEpPeYHOro ceyeHmnn U Moay/b YNPYrocTu CTasibHbIX 3aTAMKEK B npegenax
OZHOW CKNAZKW UK BOJIHbI CBOAA; A5 XKene300eTOHHbIX 3aTAXeEK NPW Harpyskax, 4eNCcTBYOWKUX nocie
MX 3aMOHONIMYNBAHMA, CheayeT YunTbiBaTb paboTy 6eToHa ¢ TpewmnHamu;
N - KO3OOULMEHT, NPUHUMAEMBIV B 3aBUCMMOCTU OT Nogbema cBoga no 1abn. 7.3;
E' - moaynb ynpyroct 6eToHa C yyeTOM MOA3y4yecTH, a TaKXKe MOoAaTAMBOCTM LUBOB MEXAY
NaHenaMM MW SNEeEMEHTAMMN CBOAA, onpeaensemblii no ¢opmyne

1
=6

2 810°-h

E%

l”hs ,(7.7)

rae - HayanbHbIM MOAYNb YNPYrocTi 6eToHa;
P - WWpWHa NaHenn UAn AJMHA 31leMeHTa CBOAA B HamnpaB/ieHUM NepeKkpbIBAEMOro NPoJIeTa, M;
? - TonuwmHa NnpuBeAEHHOro ceveHuna naHenu (n. 7.14) nnn anemeHTa CBO/a3;

S - BbICOTa 3aMOHOJ/IMYEHHOTO LWBA.

Tabnunua 7.3

£f /1 InmHa ocu cBoma S <*> Kosdoduumesnt n
1/2 1,571 -

1/3 1,281 0,696

1/4 1,161 0,785

1/5 1,11 0,843

1/6 1,071 0,881

1/7 1,051 0,911

1/8 1,041 0,931

1/9 1,031 0,942
1/10 1,021 0,952

<*> CBOI OUYepUYeH IO Oyre OKPYXHOCTU.




Mpu BOCMPUMATUM pacrnopa cBoAoB KOHTpdopcamu, dyHAAMEHTAMM, NONEPEYHbIMU CTEHAMWU UK
APYTMMKN KOHCTPYKUMAMM KoadodumumeHT k onpegensaetca no popmyne

1

k=
2AE' n

1+1,876L2
f A

,(7.8)

roe A ropu3oHTasibHOEe CMelleHMe NATbI CBOAA NPU eANHMYHOMN BeAnUYMHe pacnopa H.
Mpu pacyeTe Ha TemnepaTypHble BO34eNCTBUA pacnop cBogos H onpeaensetca no popmyne

H= 1,876%(50 )k

2
,(7.9)

roe & - koadbdULMEHT NMHelHOro paclunmpeHns 6eToHa;
0 0
>0 t,>0
n - COOTBETCTBEHHO NOBbIWEHNE TEMMNEPATYPDbI CBOAA U 3aTAXKKN.
MNpn onpepeneHnn pacnopa ot COBCTBEHHOrO Beca NaHenen UAM 31EMEHTOB C60prIX CBOAYaATbIX

£>1/3

NOKPbITUIA NpuHMMaeTcs k = 1. [1na cBogoB CO CTpPenon nogbema
Harpys3Kax 4OoMnycKaeTcA He y4uTbIBaTh.

7.12. Nsrnbatowme momeHTbl M 1 HopMmasibHble cuabl N B nonepeyHbIX CEYEHMAX CKNAL0K MU BOJH
CBO/ZIOB onpeaenatTca no popmynam:

KoadduumeHT k npu Bcex

M=M, _Hy; (7.10)

N=Q,sinp+ Hcosg (7.11)

roe MO 7 QO - M3rMbaloLWmMii MOMEHT M MoMnepeyHaa cuiaa B COOTBETCTBYHOLWEM CEYEHUU
ogHonpoaeTHon 6aiku nponeTom |;

H - pacnop cknagKkun nnun BosiHbl CBOAQ;

Y - OpAMHATA OCK CBOJAA B PAaCCMaTPMBAEMOM CEYEHUN.

7.13. TIpoYHOCTb CBOAOB MNPU BHELEHTPEHHOM CXaTuW caedyeT MPOBepATb B CeYEHMUAX,
pPacnonoXeHHbIX B 4eTBepTAX MpoJseTa, r4e Npuv OAHOCTOPOHHEW CHEroBOM Harpyske BO3HMKaAOT
MaKCMMasibHble MOMIOXKUTE/bHBIN N OTPULATENbHLIN M3rMbarowme MomeHTbl. lMpoBepKa NPOYHOCTU
ceyeHut ceogoB npomssogmtca cornacHo CHul 52-01 n CM 52-101 npu ycunmax, onpegensembix no
dopmynam (7.10) u (7.11).

MpyY HannMuMM coCpeaoTOYEHHbIX Harpy3oK MpoBepsAeTcA MPOYHOCTb CeYEHWM € Hanbonbwumm
n3rnbaroLLMMM MOMEHTAMW.

7.14. Npu pacyeTe cknagku ceoga (puc. 7.3, 6, Tun 1) npMHMUMaeTcs ee NpMBeAeHHOEe NonepeyHoe
ceyeHue (puc. 7.5), akBMBaANEHTHoe ¢GaKTUUECKOMY MO NAOWAAM M MOMEHTY MHepuuu. ToawmHa
NpuBEAEHHOrO CeYeHUA NaHenen CBoOAa B UX CpeaHEeN YacTu onpesenserca nytem AeseHusa naowanm
NoMepeyYHOro CeYeHMs, PacrnosioKEHHOW MEXAY OCAMU CMEXHbIX NonepeyHbix pebep, Ha paccTosHue
Mexay pebpamm B ocax.



GICOS ¢
4

-bysin o —(a,—4.2)cos o
‘(a24.2)cos o

s (@,4,2)cos o
= b;sin @ —a,cos a
Nacos o

2q
* sina

d - Ce4eHune naHenn ceoaa; 6 - npuneeaeHHoOeE ceyeHue
naHenn; B - npuBegeHHoe ce4eHne CK1agkm ceoga

PucyHok 7.5. MNpneegeHHoe nonepeyvyHoe cev4eHne CKAagKun ceoaa

MpuBeseHHOE NONEpPeYHOE CeYEeHME CKAAAKN cBoAa obpasyeTca nyTem CyMMMUPOBAHMUA TOJLLMUHDI
OBYX NaHenei No ropu3oHTaIbHOMY CEYEHMUIO.

7.15. BbicoTa nonepevyHoro ceveHus cknamaok ceoaa h (puc. 7.3, 6, Tun 1) onpeaenserca U3 ycnosus,
ytobbl oOnpepeneHHas no aedopmupoBaHHOW cxeme (CM 52-101) BeAUUMHA 3SKCUEHTpUCUTETA
NPUIOXKEHNA HOPMA/IbHOM CU/bl OTHOCUTE/IbHO LIEHTPa TAXKECTU cevyeHmAa He npesbiwana 0,7y, rae y -
paccTosiHMe OT LEeHTPa TAXKECTU CeYeHUs A0 ero Kpasa B CTOPOHY 3KcueHTpucuteTta. Mpu cobatogeHnn
3TOrO YC/IOBUA PAcyeT CeYeHUn NPOU3BOSAT KaK 411 BHELEHTPEHHO CKaTbiX BETOHHbIX 31eMeHToB be3
y4yeTa CONpOTMBNAEHMA PACTAHYTOM 30HbI. [1pn 3TOM B pacTAHYTOM 30He ceyeHus, cornacHo CI 52-101,
OO/IKHA ObITb YCTaHOB/IEHA KOHCTPYKTMBHAA apmaTypa. C y4eToM 3HAKoMepeMeHHbIX M3rmbatoLmx
MOMEHTOB 3Ta apmaTypa YCTaHaB/INBAETCA B MAaHENAX Y BEPXHEro U HUXHEro Kpaes NonepevyHoro cevyeHuns

e,n<0,7y
CKnagku. B cnyvae, ecnm npu cobaogeHun ycnosus NPOYHOCTb CKNAAKN OKaKeTcA
He0CTaTOUYHOW, peKOMEHAYeTCA YBE/IMYUTb BbICOTY €e nonepeyHoro cevyeHus. Mo Kpasm nonepeyHoro
CceyeHuA CKNaZKM B NaHeNsx ycTaHaBaMBaeTca paboyaa apmaTtypa, M ceyeHue CKAaZKM paccinTbiBaeTca
KaK rkenesobetoHHoe. Paboyas apmaTypa B NaHeNAX yCTaHABAMBAETCA TAK}KE B TEX C/1y4YanX, KOraa BbicOTa
CeYeHMA CKNAL0K OrpaHNYEeHa apXUTEKTYPHbIMKU TpeboBaHUAMM.
7.16. Mpwn pacyeTe CKNaag4vaThbiX M MONMIOHaNAbHbIX CBOAOB (pUc. 7.3, 6 1 puc. 7.8) cneayeT y4mTbiBaTb

OONONIHUTENbHBIA  NONOMKUTENbHBIM  U3rMBAOWMIA  MOMEHT 1 BosHuKalowwmi BCneacTeme
NPAMONMHENHOCTN YYACTKOB CKAAAKM WKW 3/IEMEHTOB MOJIMIOHaNbHbIX CBOAOB WM Onpeaensembliii no
dopmyne

M, :Nel.(7.12)

€
BennuunHa sakcueHTpucuTteta | (puc. 7.6) onpeaensaetca no dopmyne

P
,(7.13)

e =R, 1-cos

roe RO - paAunyc ocu cBoAa;



2

- LI,EHTpal'IbeIVI yron, Ol'paHMLIMBal'OLLI,Mm Kpasa ﬂpﬂMOl’IMHemHOFO 1EMEHTa CKN1aaKuU.

PUCYHOK 7.6. DKCUeHTpUCUTET NPUNONKEHUA
HOPMaNbHOM CU/bl Ha MPAMOIMHENHbIX Y4aCTKax CKNAaKM

7.17. PacueTHaa AnvHa ceoga ° B HanpaBAeHWUM NepeKpbIBaemMoro npoaeta NPUHUMaeTcs paBHO:

=0,54S

- AR TPEeXLAPHUPHbIX CBOA0B O 0,585 ,

rge S - 4/IMHa ocK cBoda, onpeaensemas no Tabn. 7.3.

7.18. PebpucTble NaHenn ckiagyatoro ceoaa (puc. 7.9) cheayet paccymTbiBaTb Ha U3rMB OT MECTHOM
MOCTOSIHHOM M CHEroBOM Harpy3oK Mo KOPOTKOMY MPOJIETY, MPUHMMAsA, YTO OMNOPbI NaHenen ABAATCA
LWAPHMPHBIMW M HAXOAATCA B MECTAX CTbIKOB MeXAy HUMU, MO JIMHMAM NepeioMoB o4epTaHUs CKAAL0K.
3TMM pacyeTom onpeaensaeTca ce4eHMe apmaTypbl B nonepeyHblx pebpax naHenei. Ycuaua B apmatype
nonepeyHbix pebep ymeHbLIaOTCA BC1ACTBME HAKNOHHOTO NOJIOXKeHWs naHenein. CeyeHne apmaTtypbl B
NpoAo/ibHbIX pebpax peKomMeHayeTcas onpeaensaAtb W3 YC/AOBUA MPOYHOCTM NaHenem npu
TPAHCNOPTUPOBAHUM N MOHTAXeE.

CnnolwHble onopHble NaHenun (puc. 7.9) paccymTbiBalOTCA Ha U3rMB B CBOEWN NIOCKOCTU Kak Banku-
CTEHKM Ha [ABYX Onopax OT PaBHOMEPHO pacnpedenieHHbIX MO CEYEHUIO CKAAAKM HOPMasbHbIX
CcKMMmatowmx cun. Mpu 3TOM NPUHMMALOT, YTO OMNOpaMKM MNaHeNen ABAAKOTCA 3aTAXKM CBOAYATOrO

- ANA ABYXWAPHUPHBIX CBOA0B ©

NoKpbITUA (puc. 7.7). BeNnunHy pacTarmealoLLero ycuamsa B paboyeii apmatype ~ $, ycTaHaBIMBaemMon y
NPMMbIKatoLLLEro K pepmam Npoao/ibHOro Kpasa naHenein, AonycKaeTca onpeaenarts no gopmyne
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roe gl - HopMmanbHOe ycuane, BOCMIPUHUMAEMOE OMOPHOM NaHeblo MeXAY 3aTAXKKaMU.
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PucyHok 7.7. PacyeTHan cxema onopHoM naHenm
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a - U3 CEKUMI LWNPUHOIM 6 M; 6 - TO }Ke, WMpUHOM 1,5 - 3 m;
B - OMOPHbIN y3en; I - CBOA, U3 CKAaa4aTbiX pebpucTbix NaHenen;
1 - pagoBbie NaHenn; 2 - oNopHbIe NaHew;
3, 4 - npeABapuUTE/IbHO HaNpPAXKEeHHbIe Ke1e3006eToHHbIe
WM CTaNbHble 3aTAXKU; 5 - nogBecku;
6 - HAKNagKKW; 7 - OTBEPCTUE ANA 3aTAXKKN

PucyHok 7.8. MoanroHanbHble cBOAbl U3 PpeO6PUCTLIX NANT
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a - obwuii Bua; 6 - pagosas NaHeb; B - ONOPHaA NaHesb;
1 - pagosble NaHenn; 2 - onopHble NaHesn; 3 - onopHble Gpepmbl;
4 - 3aTAXKKM; 5 - 3aKNagHble WBeAnepbl, yCMAEeHHble NAacTUHOM;
6 - 3aKnagHble yronku; 7 - 3aknagHble NAaCTUHKK;
8 - oTBEpCTUA ANA CTPOMOBKM NaHeNel 1 YyCTaHOBKMU
6aHgaxel; 9 - NANTbI TOPLEBOro KapHU3a

PucyHoK 7.9. KOHCTpyKUMA CKNag4aToro ceoga

6)

a - onopHas ¢epma; 6 - NpUMbIKaHWe K depme ONopPHbIX NaHenemn
W NAWUT NPOAONABHOTO KapHM3a; 1 - KOHCONb AN1A ONMpaHuA
TOPLEBOro KapHu3a y ¢pepm, yCTaHOB/IEHHbIX B KpaMHUX NpoJieTax;



2 - weennepsbl; 3 - NNaCTUHa; 4 - 3aKNagHble NAACTUHbI;
5 - oTBEpCTUA ANA 3aTAXKeEK; 6 - HaKNaaKa; 7 - NoABecKa;
8 - onopHasna naHesnb; 9 - NANTa NPOAONbHOIO KapHU3a;
10 - 3aknagHble yronku; 11 - aHkep;

12 - puKkcaTop (cTeprkeHb, | = 80 - 100 mm)

PucyHok 7.10. KOHCTpyKumMa onop CKAagvyaToro ceojaa,
pacnop KOTOPOro BOCNPUHUMAETCA 3aTAMKKaMM

CeueHre apmaTypbl B KapKacax OMOpPHbIX MaHesel U paccToAHMEe MeXKAy KapKacamu B 06omx
HanpaBAEHMAX PEKOMEHAYETCA onpeaensaTb MO PacYeTy Ha MOMNEPEYHYIO CUY M HA PACKPbITUE TPELLUH.

7.19. OnopHblie pepmbi (puc. 7.10) cneayeTt paccymTbiBaTb Ha Harpy3Ky OT BEPTUKAbHOW ONMOPHOM
peakumMn CcKAagku ceoga. [pMHUMaEeTcA, 4YTO MOJI0BMHA 3TOM peakuuu npuioXKeHa B Buge
COCpeaoTOUYEHHOM CUbl B KOHbKOBOM y3/1e depMbl, B KOTOPOM 3aKpen/eHa BepxHAs napa 3aTaxek, a
OCTanbHasA 4YacCTb OMOPHOM peakuuu nepenaeTca HernocPeACTBEHHO Ha KOJIOHHbI, Hajd, KOTOPbIMU
YCTaHOBAEHbl HUXHME 3aTAXKU. [pu pacyeTe BepxHero nosca ¢epmbl cneayeT yuyuTbiBaTb TaKKe
pacnpeneneHHyto Harpysky ero cobCTBEHHOro Beca, Harpy3KkuM ONOpPHbIX NaHenen U NAUT NPoAO0J/IbHOro
KapHU3a.

OnopHylo depmy [OOMNYyCKAeTca PacCYMTbiBaTb KaK pPamy C 3aTAMKOM C YYETOM KECTKOCTU
KOHbKOBOrO y3Na.

7.20. MeCTKOCTb MomnepeyHbIX CEYEHUI KpalHUX CKAaZOoK WAW BOJIH CBOAOB, MPUMbIKAKOLWNX K
TOpLUEBbIM CTEHAM M AePOPMaLMOHHbIM LLBaM, A0/XKHa obecneymBaTbCa 3aTAXKKAMU-paciopKamm (CMm.
n. 7.30), anadpparmamm, pebpamun nam apyrumm KOHCTPYKTUBHBIMU MEPONPUATUAMU.

7.21. PacuyeTHble yCMAMA B 3/1IeMEHTax CBOA0B Ha Harpyskn U BO34enCTBUSA B MEPMOL U3rOTOBEHMS,
NnepeBO3KN M MOHTaXKa onpeaenstoTcs C y4eToM pekomeHgaumii n. 4.2.2 HactosAwero CI.

KoHcTpynpoBaHue cbopHbIX CBOA0B

KoHCTpynpoBaHMe UMANHAPUYECKMX
M NPM3MaTMYECKMX (NONUroHaNbHbIX) CBOA0B

7.22. C6opHble UMAMHOPUYECKME CBOAbl MPOEKTUPYIOT U3 UWMAUMHAPUYECKMX pebpuctbix, a
NOJIMTOHA/bHbIE - U3 MIOCKUX PEBPUCTBIX MNUT.

MpyY YNeHeHUU UMAVHAOPUYECKUX CBOAOB MO MOMEPEeYHOMY CEYEHMIO Ha [ABa 3/1eMeHTa WX
peKoMeHAYeTCcA MPOEKTUPOBATb TPEXWapPHUPHbIMU. Mpu Bonbwem Konaudyectse COOPHbIX 3/1E€MEHTOB
CBOAbI, KaK NPaBua0, MPOEKTUPYIOTCA ABYXLWAPHMUPHBIMMU.

Pa3sHOBMAHOCTbIO UMIMHOPUYECKMX CBOLOB SBAAIOTCA CErMeHTHble CBOAbl, cobupaembie U3
naHenen-obonovek KKC 1 npoekTnpyemble COrMacHO pekomeHaaumam, NpuBeaeHHbIM B pasgene 14.2
HacTtoauwero CI1.

7.23. NonunroHasbHble CBOAbLI PEKOMEHAYETCA NPOEKTUPOBaTb U3 PEBPUCTbIX NANUT, U3FOTOBASEMBbIX
B dopmax A/1A TUMOBbLIX NJINUT, C pasmepamu cTopoH 1,5 x 6 m nam 3 x 6 m (puc. 7.8, a, 6). Pebpa naut no
Kpasm KaxA0M MOHTaXKHOM CEKUMM A0KHbI 0becrneymBaTb NPOYHOCTb U }KECTKOCTb CBOAA.

BO3MOMKHO NMPUMEHEHME TaK¥Ke CKAaA4yaTbiX NaHenel ¢ nepenomMaMu MOBEPXHOCTU MOAKU U
nsnomamm pebep B NpoA0IbHOM HanpaBaeHUN Ana 06pa30BaHNA KOHCTPYKLMM TPEXLIAPHUPHOIO CBOAA
(puc. 7.8, 1).

B nonuroHanbHbIX CBOAAX K CTEpPXHAM pabodelt apmaTypbl pebep B yrnax naHenen cnepyet
npuBapuBaTb 3aKAagHble AETaNU, KOTOPble B Npeaenax KaxkAoW CEKUMU AOMKHbI COEANHATLCA MeXay
coboli Haknagkamu, obecneymBalroLLMMN HEMPEpPbIBHOCTb apmupoBaHuAa pebep B npegenax BCEro
nepeKpbiBaeMoro nponeta.

Topubl NAMT, NPUMBbIKAOLWMX K ONopam, AOJIKHbI OblTb 3aNPOEKTUPOBaHbI C YY4ETOM YCTPOMCTBA
OTBEPCTUM AN MPOMYCKa 3aTAXeK M 0bpa3oBaHMA MAOCKOCTEM A/ ONMPAHUA CBOLOB Ha OMOPHble
KOHCTpYKLMHK (puc. 7.8, B).

UunnHapuyeckme U NOJIMIOHANbHble CBOAbI PEKOMEHAYETCA MPOEKTUPOBaTb C  Y4YEeTOm
BO3MOXHOCTM WX MOHTaXKa YKPYNHEHHbIMWU 3/eMeHTaMW, LJIMHA KOTOPbIX PaBHa BeJNYMHE



nepeKkpbiBaemoro nposaeta.
KOHCTpympoBaHUe cKnagvaTbix CBOA0B
Csogpbl TPEeyrosibHbiM nonepevyHbiM ce4eHnem CKNagokK

7.24. Cknagyatble CBOAbI C TPEYro/ibHbIM o4epTaHuem cedeHusa (puc. 7.3, 6, Tun 1) pekomeHayeTca
NPOeKTUPOBaTb M3 TpaneuueBUAHbIX Kene306eTOHHbIX PebpucTbix MaHene C MAOCKOW BepxHei
NnoBepxHOCTblO (puc. 7.9).

LWnpurHY b npumbIKaloWwmMX ApYr K ApYry TOHKOCTEHHbIX CKAaA4vaTbiX apok (CKNadokK), obpasyoLmx
CBOJ, MPUHMMAIOT, KaK MpaBuio, paBHOW 6 - 12 m B COOTBETCTBUM C LIArOM HECYWMX KOJOHH. B
0bLW,ecTBEHHbIX 34aHUAX WMPUHY CKNAL0K AOMNYCKAeTCA NPMHMMATL PaBHOM 3 M, ecnm 3To Heobxoanmo
Mo apPXUTEKTYPHbIM COOBpaXKeHUsam.

BbiCcOTY nonepeyHoro ceveHuns cknagok h cneagyer npuHumatb ot 1/4 o 1/10 mx wmpurHbl. MNpu
YBE/IMYEHMUM BbICOTbI MOMEPEYHOr0 CEYEHMA CKNAJOK BO3pacTaeT Hecywas CrnocobHOCTb CBOAOB WU
obecneunBaeTca BOSMOXKHOCTb MEPEKPBITUA UMW BONbLLMX NPOAETOB.

7.25. C6opHble naHenu AnA cKaag4yaTbix cBOAOB (puc. 7.9) pekomeHAyeTcA MpPOeKTUpoBaTb C
YYETOM M3rOTOBNEHMA UX B CTaslbHbIX GOpMax Mo 06bIYHOM NOTOYHO-arperaTHoM TexHoaornn. ToawmuHa
NAWUT W War nonepeyHbix pebep onpeaenatoTcs pacyeTom. Pebpa naHenen apMmpyrOTCs CBapHbIMM
apMaTypHbIMW KapKacaMu, pabouyro apmaTypy KOTOPbIX PEKOMEHAYETCA NPUHMMATb M3 CTasn Knacca
A500. Moska TonwmHom 30 MM apMUPYeTCA CBAPHOM CETKOM M3 apMaTypHOM NPOBOIOKM NEPUOANYECKOTO
npoduna knacca B500, anameTtpom 3 - 4 mm, ¢ pazmepom a4einkn 200 x 200 mm. TOALWMHY NaHeNen n ux
NMONOK peKoMeHAayeTcA NPUHMMATb OANHAKOBbIMW HE3aBMCUMO OT NpOJieTa CBOA0B U CTPesbl X Nnogbema
B KAtouve. JJAnHa naHenen NpMHUMAETCA B 3aBUCMMOCTU OT BbICOTbI MOMEPEYHOr0 CeYEHMA CKAAAKM (CMm.
n. 7.25). WupuHa naHenei npuvHMMaeTcs, Kak npaBuno, He 6onee 3000 mm, a Ana naHenew,
TPAHCMOPTUPYEMbIX B NONOXKEHUN "Ha pebpo”, - 3200 mm.

Mpn KOHCTPYMPOBaHUW MaHeNn C MPOemMoM AnA 3eHUTHoro GoHapA Kpaa npoema yCcuauBaloT
pebpamu, pacnosoKeHHbIMW B HaNpaBAEeHUMN LEeNCTBUSA OCHOBHbIX YCUNI B CKNaAKax cBoaoB. OnopHble
naHenn BCNeaCTBUE KOHLEHTPaLMU YCUINN B MECTaxX Pacno/IOKeHUs 3aTAXKEK UKW APYTUX SN1EMEHTOB,
BOCMPUHMMALOLLMX PAacnop CBOAOB, MPOEKTUPYIOT CM/IOLWHbIMM.

B cBogax 3HauuTesIbHbIX MNPONETOB ANA pachnpefeneHus Ha Oo/blylo NAoWaab ycuaui,
BO3HMKAOWMX B MeCTax 3aKpensjeHus 3aTAXKeK, MOMKeT BO3HUKHYTb HeobXoAMMOCTb YCWUAeHUA
CNNOWHBIMX  y4acTKaMn pebpucTblx naHenelr, MNPUMbIKAOWMX K OMOPHbIM MAHENAM CBOAQA.
HeobxoAMMOCTb TaKOro ycuaeHua ycTaHaBauBaeTcsa pacyeTom (cm. n. 7.18). Bce naHenu cknaayaTtoro
CBOAA, 33 WCKAOYEHWEM OMOPHbIX, PEKOMEHAYETCA MNPUHMMATb C OAMHAKOBbIMM OManybOYHbIMU
pasmepamu.

7.26. MNpu onnpaHMnM CBOAOB HA KONOHHbI B KayecTBe OOPTOBbIX 3/1IEMEHTOB peKomeHayeTca
NPUMEHATb TpeyronbHble ¢epmbl (puc. 7.10, a) ¢ Kene3obeTOHHbIM BEPXHUM W CTaNbHbIM HUMKHUM
NoAcamm M3 NPOKATHbIX Npoduaelt unun us xenezobeToHa c NpeaBapUTENbHO HANPAXKEHHON apMaTypoil.

7.27. B cBogax, OonuMpaemblX Ha KOMOHHbI WAW NPOAOJIbHbIE CTEHbl, PACMOpP Ka*KAON CKAaLKu
WMPUHON 12 M peKoMeHAYyeTCA BOCMPUHMMATD YETbIPbMA 3aTAXKKAMM U3 KPYraoi cTanun knaccos C345,
C390 nnun apmatypHolii ctanmn knaccos A400 n A500. 3aTAXKKKM pacnosaratoTca NonapHo B ABYX YPOBHAX Ha
paccToAHUM 6 M gpyr OT Apyra U NPONYCKATCA CKBO3b OTBEPCTUA B KOHbKOBBIX M ONOPHbIX y31ax depm
(puc. 7.10, a).

Mpu pacnonoxeHuun OMNop CBOAA B YPOBHE 3eMN OGOPTOBbIMM 3N1EMEHTAMU MOTYT CAYKUTb
NeHToYHble  ¢yHAameHTbl (cOOpHble WMAM  MOHOMUTHbIE) C BEPXHEN HAK/JAOHHOW  rpaHblo,
nepneHANKYNSPHOI OCM CBOAA B ONMOPHOM CEYEHUM.

B cBoZax, onupatowmxca HenocpeacTBeHHO Ha GyHAAMEHTbI, AOMYCKaeTca YCTPOMCTBO NPOEMOB
01 BOPOT B Npeaenax WMPHUHbI O4HOM CKNaaKu ceoaa. Mpu aTom gna BOCNPUATUA YCUANIA, BOSHUKAIOLLLUX
B 0CnabneHHbIX Npoemamu CKAafKax, AOJIKHbl ObiTb NpeaycMoTpeHbl KOHTPGOPCbI, NepeMbIYKU NN
Apyrve afieMeHTbl, OKaiMAAoLWMe NPOeEM.

7.28. CTblKM MeXAy 3/eMeHTaMW CKAaa4yaToro CBOJA pPeKoOMeHAyeTcaA MNpPOEeKTUPOBaTb C

NPUMEHEHMEM MOHTaXKHbIX BCTAaBOK B BWAE KOPOTKMX CTEPXKHEN W3 KPYrIoi cranu 020 MM |



NpuBapMBaemMbIX MNPW MOHTaXKe K 3aKNagHblM Yroskam W NAacTMHAM, PACMONOMKEHHbIM BAO/b
NPOAO/IbHbIX KpaeB naHenei. MoOHTaXKHble BCTaBKM GUKCUPYIOT WMPUHY LUBOB MeXAY NaHensaMMu, 4To
obecneymBaeT HEOHXOANMYIO TOYHOCTb MOHTaXKa.

7.29. NMpK NPOEKTUPOBAHUMN CKNAAYATLIX CBOAOB CAeAyeT yunUTbIiBaTb, HTO MOHTaX MX BbINOJHAETCA,
KaK NpaBuiO, U3 YKPYMNHEHHbIX 610KOB, COCTOALLMX U3 ABYX UAW YeTblpex NaHesnel, B 3aBUCMMOCTU OT
rPy30noAbeEMHOCTU MOHTAXKHbIX KPaHOB. YKPYMNHeHHble 610KM cOBMPaloTCA Ha KOHAYKTOPE U3 NaHeneln,
coefMHAEMbIX Ha rpebHe CKNafoK HAKAagKamM W3 NIMCTOBOW CTanu. KOHCTPYKLMIO YKPYMHEHHbIX
MOHTaXHbIX 6/I0KOB PEKOMEHAYETCA NMPOEKTUPOBATb C y4ETOM ObecneyeHns ux HeM3MeHAeMoCcTn Npu
MOHTaXKe, Hanpumep, BPEMEHHbIMWN 3aTAXKKAMMU.

KoHCTpyKUMIO cBOAA M YKPYNHEHHbIX MOHTaXHbIX 6/10KOB pEKOMEHAYETCA NPOEKTUPOBATb C Y4ETOM
cOOpPKM CKAAA0K C MOMOLLbIO MHBEHTAPHOTO NEPEeABUNKHOIO KOHAYKTOpa (puc. 7.11). Pacnanybka ckiagok
MOET NPOMN3BOAUTLCA NOCNE AOCTUXKEHNA 6E€TOHOM LWBOB KybMKoBoM npoyHocth 0,2 Mra.
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1 - yKpynHEHHble MOHTaXKHble 6710KM

PucyHok 7.11. Cxema nHBEHTapHOro
nepeaBuXKHOro KOHAYKTOPaA A1A MOHTaXa cBoja

7.30. B KpaHMX CKNagKax CBOAOB, MPUMbIKAIOLMX K TOPLAM NepeKkpbiBaeMblIX 34aHMUMN, B NJIOCKOCTU
LUIBOB MeXAY NaHeNaAMM Yepes Kaxable ABe NaHenu, HO He bonee Yem Yepes 7 M, cieayeT ycTaHaBAMBaTb
YKECTKMEe 3aTAKKU-PACNOPKM U3 ABYX YIONKOB, NpeaesibHana rMOKOCTb KOTOPbIX J0NXKHA ObiTb He 6onee
200. KOHCTpYKUMA NPUMbIKAHUA CKNALOK K TOpPLEBbIM CTEHAM He [AO0/KHA MpenATcTBoBaTb WX
BEPTUKANbHbIM NepemeLL.eHUAM.

7.31. B MHOrONpOJIETHbIX CBOZAX PEKOMEHAYETCA MPUMEHATL OMOPHbIE GepMbl, BOCIPUHUMAIOLLME
ONOpHble peaKkuun CBOAOB ABYX CMEXHbIX NponetoB. BepxHue nosaca ¢pepm, K KOTOPbIM MPUMbIKAOT
OMOPHbIE MaHENN CBOA0B, UMEIOT HAK/OHHbIE MIOCKOCTU C 06EeNX CTOPOH. 3aTAXKKM B ONOPHbIX depmax
CMEXKHbIX MPONETOB PEKOMEHAYEeTCA 3aKpennATb B COOTBETCTBUM C puc. 7.12.

Pa
r

1 - onopHble NaHenwu; 2 - mydTa; 3 - Tpyba UaAM NonbIi
UMAMHAP; 4 - cTeprKeHb ¢ pe3bboit Ha ABYX KOHLAX

PucyHoK 7.12. 3akpenneHue 3aTaxekK



CMEKHbIX NPOJETOB B OMOPHbIX hepmax

7.32. B cBogax nposnetom He 6onee 24 m Npu WMPUHE CKNAZOK 6 M U BbICOTE MX NOMNEPEYHOro
ceyeHun He 6onee 1 M CKNAZKM NPOEKTUPYHOTCA C A,BYMSA 3aTAKKAMM, PAaCNONIOKEHHbIMU B OZHOM YPOBHE
B OMOPHOM CEYEHUN.

7.33. MNMoaBecku, BOCMPUHUMAIOWME YCUAUA OT rpy3onoLbemMHoro obopyaoBaHus (KpaH-6anok,
Tenbpepos, TPAHCNOPTEPHbIX ranepei 1 T.n.), pPEKOMeHAYeTcA KpenuTb K HaKkAaaKam U3 IMCTOBOM CTanu,
COEAMHAOLWMM NaHeNM Ha rpebHAX CKNafoK.

CBoAbl C TpaneumnesmaHbIM NonepeYHbIM ceveHMem CKNaaokK

7.34. B cBOZax C TpaneuneBmMaHbIM 04epTaHMeM NONepPeYHOro cedeHns cknamdok (puc. 7.3, 6, mn 2
n puc. 7.13) wnpuHy cknagok b, ucxogs us ycnosuma TpaHCNOPTUPOBAHUA 3/1IEMEHTOB, PEKOMEeHAyeTCA
npuHUMaThL He 6onee 3 m, BbICOTY nonepeyHoro cedeHma h - ot 1/4 o 1/6b 1 wnMpuHy ropmsoHTanbHbIX

nonok ! - ot 1/8 po 1/10b B 3aBMCMMOCTM OT BEAMYMHbI MEPEKPbIBAEMOro nponeta. AauHy
NPAMOJIMHENHbIX 3/IEMEHTOB CBOLO0B PEKOMEHAYeTCA NPUHUMATbL B Npegenax oT 2 4o 6 m.

PucyHok 7.13. TpaneunesngHoe
nonepeyvyHoe ceyeHue ssieMeHTa CBOAa

7.35. TONWMHY TOPU3OHTANbHbIX NOJIOK NO BEPXHEMY M HUMKHEMY KPasM MOMNEpPeyYHoro cevyeHun
3/1IEMEHTOB CBOAOB, B KOTOPbIX YCTaHaBAMBaeTcA paboyas (MAM  KOHCTPYKTMBHAA) apmartypa,
pekomeHAayeTcA NPUHUMATL He meHee 60 MM, @ GOKOBbLIX HaK/IOHHbIX TPaHe, apMUPYyEMbIX CETKaMM U3
06bIKHOBEHHOM apMaTypHOM NMPOBO/OKY, - He meHee 30 Mm.

7.36. CoeauHeHWe TpaneunmeBnaHbIX 31EMEHTOB CKIaA0K PEKOMEHAYETCA BbINOJHATL C MOMOLLbHO
CBAPKM 3aKNagHbIX AeTanei Ha TOpPLEBbIX YacTAX 3/IeMEHTOB M NOCNeAyoWwero 3aMoHOIMYMBAHNA LWBOB
Me/IKO3EePHUCTbIM 6eTOHOM. [1A CTbIKOBaHMA MPOAO/bHOM apmMaTypbl, PAcMo/OXKEHHOW B MOJIKax
CKNaJoK, NpeaycMaTpuBatoTCs 3aK1aaHble NAACTUHbI, NPUBAPEHHbIE K KOHLLAM apMaTypPHbIX CTEPIKHEN.

7.37. CBoguaTble MOKPbLITUA NposieToM A0 24 M C TpaneuveBUAHbLIM MOMEepPeYHbIM CeYeHUem
CKN1af0K PEKOMEHAYETCA MPOEKTUPOBATL C YH4ETOM MOHTaXa CKAaA0K YKPYNHEHHbIMW 6/10KaMu 4JIMHOM,
paBHOW BE/IMYMHE NEPEKPbIBAEMOrO NpoJieTa.

KOHCTpyMpoBaHMe BOAHUCTbIX CBOAOB

7.38. Echm BONHUCTbIE CBOAbI COCTOAT U3 3/1IEMEHTOB, NOMNepeyYHoe ceyeHne KOTOpbIX UMeeT BUA,
npeacTaBAeHHbIM Ha puc. 7.3, B, TN 1, OHW HOCAT Ha3BaHMe BOYapPHbIX CBOA0B.

Ona 6oyapHbix cBogoB nponetamu ot 48 o 100 m, HaweaWUX NPUMEHEHMUE B CTPOUTENbLCTBE,
OTHOLLIEHME CTPesbl MoAbEMA K NMPOAETY NPUHUMaANOCh B AnanasoHe 1/10 - 1/12. WnpwuHa ceopa 6 - 12
M. MoBepxHOCTb Go4yapHOro csoga obpasyeTcs nNepemelleHMEM BLOJIb OCU AYrM OKPYMKHOCTU WM
napabonbl TakMm 06pasom, 4TO MNJOCKOCTb OOpasytowein ocTaeTca nepneHaUKYNspHOM OCU CBOAA.
OnopHaA 30Ha CBOJA MMeeT NepemMeHHYH BbICOTY CeYeHMA, NOCTENEHHO nepexogAawyo oT npoduna
cpeaHel 30Hbl K NPAMOM AMHUK onop. Popma NOBEPXHOCTU COOPHbBIX NAUT MOXKET ObITb Pa3NMYHOM B
33aBUCMMOCTM OT CXEMbI PA3PEe3KM - NPOAOJIbHOM AW nonepedYHon. Pasmepbl COOPHbLIX PeOPUCTLIX MAUT



06bl4HO 3 X 6 MAn 3 X 12 m. BoKoBble MOBEPXHOCTM pebep MAMT BbINOAHAIOTCA CO LUMOHKaMM,
obecneynBaloWMMK nepegady casuralowmx ycunuin. CoeguHeHne Nant mexagy coboil npoussogmTtca
06bIYHO CBAPKOM 3aKNagHbIX AeTaneil WAM BbiNMYCKOB apmMaTypbl. 3aTAXKKWM 60YapHbIX CBOAOB MOTYT
BbINONIHATLCA NPEABAPUTENBHO HaNPAKEHHbIMU Kene306eTOHHbIMU WAM CTalbHbiMKU. B KauecTBe
HanpAraemblX 3/1eMEHTOB MNPUMEHSIOT CTEP)KHEBYHO apMaTypy W BbICOKOMPOYHYIO MPOBOJIOYHYIO
apmatypy B BMAE NpAagen U CTaNbHbIX KAaHATOB. 3aTAMKKM, BOCMPUHUMALOLLME pacnop CBoAa, KpenATca
HenocpeacTBEHHO K OMOPHbIM 6ankam, BOCMPUHMMAIOLWMM BEPTUKA/bHbIE W FOPU3OHTaNbHblE (B
NPOMEXKYTKAX MeXKAy 3aTAKKamu) Harpysku (puc. 7.14).
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a - NPOAONbHbIN pa3pes No cBoAy; 6 - NnaH packNaaku NauT;
B - MOMEPEeYHbI paspes No cpeaHen 30He;
I - TO ¥Xe, MO ONOPHOM 30HE; 1 - ONOPHbIN BN0K;
2 - 6opTOBbIE 3/1IEMEHTbI; 3 - CTa/IbHaA NOABECKA;
4 - cpeHAA NAUTa C OTBEPCTUAMM; 5 - 610K 3aTAXKKY;
6 - NIMTa ONOPHOM 30HbI; 7 - 6anka aAnadparmbl

PucyHok 7.14. Cxema 6o4apHoro ceoga npoaetom 96 m

BonHUCTbIE CBOAbI BbINOAHAOT U3 TOHKOCTEHHbIX KPUBOIMHENHBIX B MPOAO/bHOM HanpaBAeHUU
3/1IEMEHTOB WNPUHOI 2 - 3 M.

7.39. BosHucTble cBogpl (puc. 7,3, B, TMN 2) BbINOJHAIOT M3 TOHKOCTEHHbIX 3/1EMEHTOB,
KPMBOJIMHENHbIX B HanNpaB/JeHWN NpoJieTa C BOJIHOW WWPUHOM A0 3 M.

[na nepekpbiTA nposneToB A0 24 m B TeX CNy4vasx, KOrga 3To LenecoobpasHo Mo ycnosuAm
M3roTOB/NIEHMA N TPAHCMOPTUPOBAHUA 3/1IEMEHTOB, Ka*KAyH BOJIHY CBOAA MOXXHO MOHTMPOBATb M3 ABYX
KPUBOIMHEWNHbIX 31EMEHTOB, CTbIKYyeMbIX B KAtove cBoAa (puc. 7.15). Mpu 3STOM CTbIK MeXAY SNeMeHTamu
MOeT ObiTb LWAPHUPHBIM WMAKM KecTKMM. OuyepTaHWe CBOLOB, BOJIHbI KOTOPbIX COCTOAT M3 ABYX
3/1eMEHTOB, PEKOMEHAYETCA NPUHUMATL MO KPMBOM AaBAEHUSA OT NOCTOAHHOM HArpPy3KMu.

1 - cTbIK 31eMEHTOB cBOAa

PucyHok 7.15. CBoa, MOHTMpPYEMbI
U3 ABYX KPUBONMHEHbIX 3/1EMEHTOB



7.40. dnemeHTbl BO/NHUCTbIX CBOAOB ABOAKOW KPWUBU3HbLI (puc. 7.3, B, TMN 3) WMPUHON A0 3 m,
KPMBO/IMHENHbIE B NPOAO/SIbHOM HAMpaB/ieHWM, MO MOoMNepeYHbIM Kpasm nmetoT pebpa, nosbiwatowme
YKECTKOCTb MX B MOMEpeYyHOM HamnpasaeHun (puc. 7.16). dnemeHTbl CBOAOB COEAMHAIOTCA CBAapKOW
3aKNafHbIX AeTanen ¢ NocaeayroLmnm 3aMOHOIMYMBAHMEM CTbIKOB.
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1 - pebpa no nonepeyHbIM Kpasm 31eMeHTOB

PucyHok 7.16. NonepeyHoe ceyeHne
BOJ/IHUCTOrO CBOAA BOAKOMN KPMBU3HbI (TMN 3)

7.41. ecTKOCTb 3/1EMEHTOB CBOAOB TpaneuMeBUAHOrO U BOJIHUCTOrO MOMEpPeYHbIX CEYEHUN B
nepmosa Mx TPAHCMNOPTUPOBAHMA U MOHTAXA A0 COEAMHEHMA CO CMEXHbIMW CKAAgKaMKW U BOJIHAMM
pekomeHayeTca obecnevymBaTb YCTAHOBKOM BPEMEHHbIX PacnopokK, Anadparm m T.0.

8. TpeyronbHble 1 TpaneuueBuaHble CKNAAKK
ObLwue nonoxeHua

8.1. CknapuaTtble Kenes3obeTOoHHble MPOCTPAHCTBEHHbIE KOHCTPYKLMM COCTOAT M3  MNOCKUX
3N1eMEeHTOB - TpaHel, coeAMHEeHHbIX Mexay coboli Mmog YrioM Tak, YTO B MecTe WX COMPAXKeHUs
obpasyeTca NpAMOAUHeliHoe pebpo, Yepes KOTOpoe OT OAHOW rpaHu K Apyroi moryT nepeaasaTbCs
BO3HMKAlOWME B HUX YCUAUA (KacaTeNbHble YCUAUA, HOPManbHble yecuama u nsrnbatrolime momeHThl). B
CTblKe rpaHeli pekomeHAyeTca npeaycmMaTpuBaTth YTO/LWEHMA (BYTbl), YTO MNO3BOAAET YAy4lWUTL PaboTy
CONPAXKEHWI rpaHen Ha U3rnb, ynpocTUTb YCTPOMCTBO ONanybKM U yAydLNTb pasMeLLeHMe apmMaTypbl.

8.2. CknlagyaTtble KOHCTPYKUMU MOTyT 6biTb pasgefieHbl Ha ABe OCHOBHble rpynnbl: 6anoyHbie
CKNagKN 1 nNpusmMmaTUyYecKkme CKNaiKkuM UAK cknagdaTtble 060104KKU. K BafioYHbIM CKAagKkamM MOryT 6biTb
OTHECEHbI TPEeYro/ibHble U TpaneLuMeBnaHbIEe CKNAAKM C }KECTKUM NonepeyHbim cevyeHmnem, KoTopble MoryT
6bITb paccyMTaHbl M 3aKOHCTPYMPOBAHbI MO CXeme MNPOCTOl 6anku B NpennosoXKeHUn JNHEWHOro
pacnpeaeneHusa NpoaoabHbiX gedopmaLmii Mo BbICOTE ceYeHUn. B 3Tom cyyae 4acTo 418 NOBbILEHUA
YECTKOCTU rpaHeil U3 UX MAOCKOCTM mpeaycmaTpuBaloTca nogkpennsawowme pebpa man anadparmol
EeCTKOCTH.

MpuamaTnyecKne CKNaAKU MAU CKnaddaTble 060/I0YKM PacCUMTLIBAIOT U MPOEKTUPYIOT C YYETOM
aedbopmaumii  nonepeyHoro  KoHtypa. [lpuamatuyeckme  CKAAAKM  aHaNOMMYHO  AJIMHHbBIM
LUUANHAPUYECKMM 060/104KaM MMEIOT NPoao/bHble 6opTOBblie 6asikM, B KOTOPbIX Pa3mellaeTca BCA UK
60/1bllaA YacTb NPOAOAbHON PACTAHYTOW apmMaTypbl, U NomnepedHble }ecTkue guadparmbl No Topuam
CKNaaok (cm. n. 8.6 HacToawero CM).

8.3. KOHCTPYKTUBHbIE CXEMbI TPEYFONbHbIX U TPaneuneBuAHbIX CKAaA0K U HEKOTOPbIX CKAaAdYaTbIX
CUCTEM U3 HUX 1A MOKPbITUIA U NepeKpbITUA NpuBedeHbl Ha puc. 8.1.

|V A VYV / VWYV
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a - Tpeyro/ibHble CKNafakun, obpasyemble U3 NAOCKUX
3aNeMeHToB (NauT); 6 - TO XKe, U3 M-06pasHbIX 3N1eMEHTOB;

B - TPaneunesngHble cknagxkm, obpasyemolie U3 Z-o6pasHbIx
3N1€MEHTOB; I - YCTPOACTBO CBETOBbIX MPOEMOB B TPEYro/IbHbIX
N TpaneuueBUAHbIX CKNagKaXx; 4 - TPeyroNbHble CKAaaKu
nepemMeHHoro ceyeHusa Ha NOINIrOHaAbHOM NAaHe;

e - Npu3maTuyeckune TpaneumeBmaHble CKNaaKu
B KOHCO/IbHOM MOABECHOM MOKPbITUU; 3K - BanoyHan
CKNaAKa C AMHENYaTbIMU FPaHAMM, OHepPUYEHHbIMK
no NoBepxHOCTK rMnepbonunyeckoro napabononaa



PucyHok 8.1. Cxembl Npn3maTn4eCcKmx
CKNAJO0K U CKAaA4aTbIX CUCTEM

TpaneuuwesngHble cKknagkn umetoT (puc. 8.1, 6, B) ropu3oHTasbHble MOJKK, YCUAMBalOLLME
Hambonee CKaTylO U PaCTAHYTYHO 30HbI cevyeHusa. C Luenblo YCTPOMUCTBA NJIOCKOW BEPXHEN MOBEPXHOCTM
MOKPbITUA NO CKAaZKaM MOTYT YKNaAblBATbCA NAUTbI, 06pa3ys CKAAAKM 3aMKHYTOTO ce4eHus. B HaKNOHHO
AW TOPU3OHTA/NIbHO PACMOIOKEHHbIX PAHAX CKAAAYATbIX MOKPbITUI MOMKHO YCTpamBaTb CBETOBblE
npoembl (puc. 8.1, r).

CKknagyaTble KOHCTPYKLUMWM Ha 3aMKHYTOM MOJIMIOHA/IbHOM KOHType o006pasyloT CKAag4vaTbiit
pacnopHbiit Kynon (puc. 8.1, a). Takme KOHCTPYKLMW PACCUUTBIBAKOTCA M KOHCTPYMPYHOTCA C YYETOM
pekomeHAaumi pasgena 5.

MmetoTca npumepbl  NPOEKTUPOBAHUA  KOHCO/IbHO-BAHTOBbIX MOKPbLITUA C  NPUMEHEHMEM
NPU3MaTUYECKUX CKAagyaTbliXx snemeHToB (puc. 8.1, e). B 3aTOM ciyyae CKAaZKM PaccyMTbIBAOTCA M
KOHCTPYMPYHOTCA C YY4ETOM CUJ1, BO3HUKAIOLLMX B MECTE KPENIeHUs BaHT.

K TpeyronbHbIM CKAaA4YaTbiM KOHCTPYKLMAM MOTYT BbITb OTHECEHbI CUCTEMbI C MEPEMEHHbIM YT/IOM
HaKNOHa rpaHei. B aTom c/iydae rpaHM UMEHOT o4YepTaHMe BecbMa MOJIoroi IMHenYaTol NoBepXHOCTH
BTOPOro nopsjika, Hanpumep, runepbonuyeckoro napabonomaa nnm KoHonaa (puc. 8.1, x). PacTaHyTbIi
NOAC TaKMX CKNaZ0K 0BbIMHO NpeaycMaTpPMBaETCA NPenBapUTEIbHO HAMPAXKEHHbIM.

8.4. CknagyaTble KOHCTPYKUMM MOTYT M3roTOBAATbCA COOPHbIMU, COOPHO-MOHOAUTHBIMU U U3
MOHO/IMTHOrO 6eTOHa C 06bIYHOW U NPeABaPUTENbHO HAMNPAXKEHHOM OCHOBHOM PACTAHYTOW apMaTypol,
pacnosaraemoit B pebpax M nosacax. TOAWMHY CTEHOK CKNAAOK, KOHCTpyKuuio pebep un auvadparm
peKkomeHAyeTca NPMHMMaTb B COOTBETCTBUM C pasgenom 6 Hactosawero Crl.

C60pHbIe NPU3MATUYECKME CKNALKN MPOEKTUPYIOTCA B 3aBUCUMOCTM OT YCI0BUIA UX U3FOTOBAEHWUSA
M MOHTaXKa M3 NAOCKMX, - uAM Z-o6pasHbix 3N1EMEHTOB, a TaKXe 3/1eEMEHTOB TPEYro/bHOTO U
TpaneumeBnAHOIo ceYeHni ANMHOM 2 - 6 M B 3aBUCMMOCTM OT BMAA M Pa3MepoB NONEpPeYHOro ceyeHus
CKNAfyaToOro MOKPbITUA WAW LEeNblIMW MNaHeNbHbIMW CKNaAKaMK, OJIMHA KOTOPbIX paBHa AaUHe
nepeKkpbIBaemMoro nposeta.

CTbIKM MeXAay rpaHAMM CKAALO0K AOJIKHbI NMPOEKTUPOBATLCA COMacHO pekomeHaaumam n. 8.15
HacTtoAawero CI1.

8.5. lMpuamaTnyeckne CcKNaaKM TPEYrosibHOro M TpaneuvMeBUOHOrO CeYEeHU pPeKoMeHayeTcs
NPUMEHATb 411 NOKPbITUIN O4HOMNPONETHbIX 343aHUI C NposieTaMu AnHON He 6onee 30 M. MpaHM CKNaZoK
NpW 3TOM pacrnosiaratoTcA No HanpasAeHUIo NpoaeTa u 06pPasyoT NOTKM AN 0TBOAA aTMOChEpPHOM BAaru.

BanoyHble CKNaZKWM WMPUHON MeHee 3 M PEKOMEHAYEeTCAa onupaTb Ha NOACTPONUAbHbIE BanKku,
depmbl 1 TOMY NoAobHble 3/18MEHTbI MW CTEHbI, @ CKAAAKU LWMPUHOM 3 M K Bosiee MOXKHO onupaTtb
HenocpeacTBEHHO HA KONOHHbI.

PekomeHgaumun no pacyety

8.6. Mpwn pacyeTe NPU3MaATUYECKUX CKNAAOK TPEYroNbHOMO M TpaneuMeBnaHOro ceyeHnin cnegyet
pasnuuaTh 4Ba CAy4asa CTaTUYECKOW PaboTbl KOHCTPYKLMM:

a) Korga nonepeyHoe cevyeHmne CKNaaKM Nocne NPUAONKEHUA HarpysKu (B TOM YMC/ie U OT AeACTBUA
co6CTBEHHOrO Beca) WAM TeMnepaTypHbIX W APYrUX BO3AENCTBMI HE WCMbITbIBAET KpydeHusa (u,
cnepoBaTeIbHO, HeT AennaHauuMy MOMNepeyHoro CevyeHuWs) MU B HEM He BO3HWMKAKT MNonepeyHble

CMMMETPUYHbIE NN aCUMMETPUYHbIE Aedopmauum (a = const , puc. 8.1).

B aTom cnyyae B cpeaHMX BOJIHAX MHOIOBOJIHOBOM CKNaZAKU MW OTAENbHOW CKAAAKWU, UMEoLLen
nogKpennswowme pebpa n guadpparmbl, AOMNONAHUTENbHbIX KacaTeslbHbIX WM HOPMasbHbIX YCUAWK B
nonepeyYHbIX CEYEHUAX HEe BO3HUKAET. TOHKOCTEHHbIM 3/1EMEHT TaKOM CKAaA4YaToOM KOHCTPYKLMUN MOXKET
ObITb pPaccyMTaH M 3aKOHCTPYMPOBAH MO CXeme MpPocToi 6anku B NpesnonoXKeHUU JNHEeNHOro
pacnpegeneHuns nNpPogonbHbix gedopmaunii No BbicoTe cedyeHusA. CTEHKM M MOJIKK, HENOCPEACTBEHHO
Harpy*KeHHble NonepeyYHon HarpysKoi, PaccUnTbIBAOTCA U KOHCTPYMPYIOTCA C y4ETOM UX M3rnba. CTblku
COCeAIHUX TpaHel mexay coboil M coeauHeHUs rpaHel ¢ avadparmamm NMPOEKTUPYIOTCA TaK, YTobbI
obecneynTb KOHCTPYKTUBHO MX COBMECTHYO paborTy;

6) Korga B CKNaa4aTol KOHCTPYKLMU, HAarpy»KeHHOW NOJI0COBOI UAM COCPeAOTOUEHHOM Harpy3Ko



nmMbo paboTatowen Kak TOHKOCTEHHaA MPOCTPAHCTBEHHAA CKAag4vatas cuctema (B 30He onupaHus
KpalHUX CKNaZOoK Ha TOPLLEBYIO CTEHY), NOMepeYHble ceYeHUs U3MeHAT cBoto dopmy. B aTom cnyyae
CKNaZuaTyto CUCTEMY PEKOMEHAYETCA PACCUMTLIBATL NO TEXHUYECKOWN TEOPUM OPTOTPOMHbLIX 060/104EK U
NPU3MATUYECKUX CKNAZOK WAM  METOAOM KOHEYHbIX 3S/1IEMEHTOB C Y4YEeTOM FeOMEeTPUYECKO
HennHenHocTU. NonepeyHoe apMUPOBAHME FPAHEN U CTBIKOB MEXAY HUMM B 3TOM C/ly4ae onpesenserca
pacyeToM CKNaf0K KaK NPOCTPAHCTBEHHOM CUCTEMDI.

8.7. 0na npeABapuUTENbHOrO pacyeTa NPU3MaTUUECKMX CKAAAO0K (COOTBETCTBYHOLWMX cayyato 6), a
TaKKe gns nogbopa NPoAo/ibHOM apmaTypbl U BblYMCAEHUA NPOrnboB HGanouHbIX CKAAZOK (cnyyal a)
OOMNyCKaeTca MPUMBOAUTb CEYEHUA CKNaAoK K TaBPOBOMY MM OBYTaBPOBOMY ceyeHuto (puc. 8.2) ¢
nocaeayowmm pacieTom nx nNo npegenbHbiM coctoAHnAm cornacHo CHul 52-01.
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d - K NPAMOYTroJibHbIM CE4YEHUAM; 6-K TaBpOBbIM
ceyeHnAMm; B - K 4 BYyTaBpPOBbIM Ce4YEHUNAM

PucyHoK 8.2. CxemMbl NonepeyHbIX ceYeHni
CKNIAJ oK U UX NpuBefeHne Ana pacyeta

MpuBeaeHHYo TONWMHY BETOHA CTEHKM b Ana cxem, yKasaHHbIX Ha puC. 8.2, cneayeT paccumTbiBaTh
no popmyne
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sin o ,(8.1)

b=

a NpMBeAEHHYIO TONLWMHY bl (puc. 8.2) no popmyne

hzsz&m

I - tonwmHa 60pTOBbLIX 3N1EMEHTOB;

roe
& _yron HaknoHa 6OKOBbIX rpaHeil.
Mpy pacyeTe MPOYHOCTU CKAALKM HA MOMEPEYHYIO CWUIYy MO HAKNOHHOMY CEYEHWID cleayert
YUNTbIBATb GpaKTUUYECKYIO TOJLLMHY HAaKJAOHHbIX CTEHOK C NOMNPaBKOW Ha Yyroa Hak/oHa.

8.8. lns onpeaeneHua nonepeyHbiX N3rnbatowmx MOMEHTOB B FPaHAX CKNaA0K, pacCMaTpPUBaeMbIX



KaKk 6anku c HegedbopMmmnpyembiMm NONEPEYHBIM CEYEHMEM, A TaKKe O/1A MpenBapuTeNibHbIX PacyeToB
CKNAJOoK B APYrUX CAy4aax AOMYCKAeTCA PacCyMUTbiBaTb MX KAk ANA NOA0Cbl HEpa3pe3HOM MAUTbl Ha
LIAPHUPHbIX onopax. 3a onopbl B @aHHOM C/ly4ae NPUHUMAIOTCA MecTa CONPAXKEHWA rpaHen, a 3a nponet
NAWUTbl - LWKPUHA FpaHei. YMcno nponeToB MNPUMHMMAETCA He MeHee ABYX W He 6onee nATU.
CoOTBETCTBEHHO KOHCTPYKTMBHOMY peLUEHUIO KpaltHAA onopa NAMTbl pacCMaTPUBAETCA KaK WapHUPHO-,
YNPYro- Unu XecTtkosalemneHHas.

Mpu 3TOM HOpMasibHbIE YCUANA A5 pacyeTa CeYEeHUI rpaHen AonycKaeTca onpeaenatb 6e3 yyeta
Hepa3pesHOCTM NANUTbI KaK CTaTUYeCKM onpeaennmble BeNNYNHbI.

8.9. PacueT ckNafoK OTKPbITOro Npoduna pekomeHayeTcs NPoOn3BoAMUTb, KaK NPaBuIo, C y4eToM
MOMEHTOB, BbI3bIBAlOWMX MOMNepeyHblit n3rnb rpaHeil. COOTBETCTBEHHO apMMPOBaHME MAUT MU
nogKpennsowmx pebep rpaHen, a TaKKe UX COMPAXKEHUN pPeKoMeHAyeTCs MPOEKTUPOBaTb C YYETOM
BO3MOXHbIX M3rMbatoLLMX MOMEHTOB.

MpeaBapuTeNbHbIA pacyeT NonepevyHbIX MOMEHTOB B OTAE/bHbIX CKAafKax TpaneuuMeBuaHOro u
NPAMOYTrONbHOFO CEYEHWUI AOMYCKAETCA NPOM3BOAMTL KAaK AA KOHCOJIbHbIX MAWUT C 3alleMAeHUem Mo
BEPTMKAIbHOM MJIOCKOCTU CUMMETPUN.

8.10. PacyeT npeaBapuTesibHO HamNpPAXKEHHbIX CTbIKOB CKAQAYATbIX 3/IEMEHTOB, BbINOJIHAEMbIX C
NPpUMeHeHMEeM BCTaBOK U3 CTePXKHEBOM apmaTypbl (puc. 8.7), NpoM3BOANTCA MO NPOYHOCTU U PACKPLITUIO
TpewunH u3 ycnosma obecrneyeHUA COXPaHHOCTM apmaTtypbl cornacHo CI 52-102 u cneayrowmm
pekomeHAauuAMm:

a) ceyeHue cTepHel-BcTaBoK > onpepenseTca Kak ANA Kene306eTOHHOro uarmbaemoro
ceyeHuAa. Ecan Bce CTePXKHW M KaHaTbl PacnoNOXKeHbl B MOJIKE, TO CeYeHue CTep)KHen-BCTaBOK
AOnycKaeTca onpeaenatb no ¢opmyne
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roe  ° - pacyeTHoe cCONpPOTUBEHME CTa/U CTep)KHEVI-BCTaBOK;

Vs . K03 OUUMEHT ycnoBuUiA paboTbl, yU4NTbIBALOLLMUIA BO3MOMXKHbIE SKCLLEHTPUCUTETbI U 0CcnabneHus
B 30HE aHKEPOBKM CTbIKOBbIX CTEP}KHEN, NPUHUMAEMbI paBHbim 0,8;
M - n3rmbatowmn MOMEHT B CEYEHUMN CTbIKa;

%0 _npeuo BHYTPEHHe napsbl;

N - KOJINYECTBO CTEPIKHEN;

6) ceueHMe CTaNbHbIX aHKEPHbIX YNIOPOB Ha BCTaBKaX M KOJIOA0K PEKOMEHAYeTcA onpeaenaTh:
13 YCI0BUA CMATMA MO KOHTaKTHbIM MOBEPXHOCTAM cornacHo CM 53-102 no popmyne

N.<2y R4, (8.4)

roe = ¢ - ycuauve B KaHaTe;
Vs K03 dUUMEHT ycnoBmit paboTbl, paBHbil 0,8;
R

P - pacuyeTHoe conpoTUB/IEHME CMATUIO CTaslbHOro ynopa cornacHo CMN 53-102;

¢ - naowaab cevyeHns ynopa;
13 yCc/IoBUSA CKaTusA 6eToHa nog aHKepamu - cornacHo CM 52-101 no popmyne

<
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raoe ¢ - naowagb ce4eHMs aHKePHOM KONOOKM.
Kpome Toro, pacyetHoe ycunne N B NpeaBapuTe/ibHO HanpsAKEHHbIX KaHATaX U CTePrKHAX-BCTaBKax
B pPacTAHyTOW 30He (puc. 8.6) A0MKHO YA0BNETBOPATL YCNOBUIO

N<R, ., A +R.A

¥, (8.6)

s,loc

rae b - ceyenne 6ETOHa, B KOTOPOM PaACNoON0OXeHbl aHKePHblie KO/104KH,

bs ,loc

- NIpMBEAEHHOE PacYeTHOE COMNMPOTUBNEHNE BETOHA CXKATUIO C YYETOM B/IUAHUA KOCBEHHOWM
apMaTypbl B 30HE MECTHOTrO CXKaTuA B cOOTBETCTBMM € n. 6.2.45 CIM 52-101;

A

§, 7S - COOTBETCTBEHHO M/0LAAb CEYEHNA U PACYETHOE COMPOTUBIEHNE NPOAO/IbHON apMaTypbl

B 30HE aHKEPOBKMW KaHAaTOB U CTEP}KHE-BCTABOK.
KOHCTpympoBaHUMe CKnagKku

8.11. OCHOBHYIO pacTaHYTYI0 apmaTypy 0asiouHbiX CKN3[O0K PEKOMeEHAYEeTCs MNPOEeKTUPOBaTb
NPAMOJSIMHEMHON NpeaBapUTENbHO HaMNPAXKEHHON M3 BbICOKOMPOYHbIX apMaTypPHbIX CTEPXKHEN Knaccos
A600, A800 nnmn apmaTypHbIX KaHaTOB (40NyCKaeTcs NPUMEHATb CTEPKHU AnameTpom 20 mm 1 6onee U3
cTanu Knacca A540). NMpu aTom anameTp CTEPXKHEN M KaHATOB, PacMofaraemMblX B YTOJLLEHHbIX YacTAX
CKNAZOK M B rpaHsx, BbIbMpaeTcs, No BO3MOXKHOCTU, HaMBONbLIMM C yyeTom TpeboBaHuit CM 52-102.

B cnyyae HeobXO4MMOCTM PaCMONIOKEHUA NPeABAPUTENbHO HAMPAMKEHHOM apmaTypbl Ha
OTAE/NbHbIX Y4aCTKaxX HUMKHEN UK BEPXHEN 30H CKNaZoK (Hanpumep, B KOHCO/IbHO-6aN04YHbIX CKIaAKaX,
puc. 8.3) peKkomeHAyeTcA NPOEKTUPOBATb NPAMOIMHENHYIO apPMATYPy TO/IbKO HA TeX y4acTKax, rae oHa
TpebyeTca no pacyeTy. Ha ApyrmMx y4acTKax CKNAAKM MOHTAXKHblE CTEPXKHM WAM KaHaTbl pacnosaaratoTca
6e3 cuenneHmna n moryt 6biTb yAaneHbl NOCAE OTNYCKA MX HATAMKEHWA U OCBODOXAEHWA CKAAZKWM OT
dopmbl. lnAa 3TOro B COOTBETCTBYIOLEM MecTe 06pbiBa apMaTypbl NpeayCMaTpUBatOT BbIEMKM B CTEHKe
CKNafKW, Yepe3 KOoTopble CTEPXKHU WMAW KaHaTbl MOryT ObiTb 06pe3aHbl UM OCYLLECTBAEH pa3bem
COEANHUTENBHBIX MydT MeXAY OCHOBHOM apMaTypoi M MOHTAXKHbIM yaAUHUTENEeM. Pasmepbl BbleMKU
NPUHUMAIOTCA:

No HanpaBAeHMIo, NepneHaMKYAAPHOMY Ocv apmaTypbl, & = d+6/2 ;
Nno HanpaBAeHMUIo, NapannesibHOMYy OCU apmaTypbl, b <= 44 mm;

no rnybuHe €= (d + 5)/2,

roe d - AanameTp cTepykHA UM KaHaTa.
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a - apMUPOBAHME CKNaLKK; b - AeTanb



BblIEMKU ONA Nepepe3aHnAa KaHaTOB 3/1IEKTPOAOM

PucyHoK 8.3. Mpumep apMnpPOBaHUA KOHCONbHO-6aN04HOM CKAAAKM
NOKPbITUA NPAMONNHENHON NPeABapPUTENLHO HAMNPSAXKEHHON apMaTypoit
C 06pPbIBOM KaHATOB B COOTBETCTBUM C 3NOPO MOMEHTOB

Mpy A0CTaTOYHOW TOALMHE CTEHKU (5 =40 Mm) BO3MOXHO MpUMEHeHMe npensapuTesbHo
Hanpa)eHHOW apMaTypbl C OTTMBOM U3 HUMKHEN 30HbI CKAAZAKN B BEPXHIOH.

8.12. I'paHu 6anoYHbIX CKAaA0K apPMUPYIOTCA OAUHAPHbBIMU CBaPHbIMU CETKAMM, PACMONOMKEHHbBIMK
B CPeAMHHOMN NNOCKOCTU FpaHeli, eci OHU He NoABepXKeHbl U3rnby 1 BO3MOXKHOM NoTepe YCTOMUYNBOCTH,
WUAW ABOMHbBIMM, pacnonaraeMbiMmn B COOTBETCTBUU C 3MOPOI NoNepeUHbIX N3rnbatoLLmMX MOMEHTOB.

B 30Hax aHKepOBKW nNpeaBapUTeNbHO HaMpAMKeHHOM apmaTypbl OKONO TOPLOB CKAagoK
pekomeHayeTca npeaycmaTpusBaTb NONepeyHyo apmaTypy, NpeaoTspallalollyo pacciansaHue MoaokK
WK CTEHOK (puc. 8.4).
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1 - npeaBapuUTeNIbHO HanpAXeHHaa apmaTypa; 2 - nonepeyHble
CTEPKHU; 3 - BEPXHUE CTEPXKHU U UX 3a[eNKa; 4 - ceTKa

PucyHok 8.4. [letanb apMUPOBaHMS NOJIKM U CTEHKU B TOPLEBOW
30HEe caMO3aaHKepoBaHUA NpeaBapuUTe/IbHO HaNPAXKEHHOM apMaTypbl

8.13. ecCTKue y3/bl COMPAMEHUA TpaHen COOPHbIX M MOHONUTHBLIX CKNAOOK pPEKOoMeHayeTcs
KOHCTPYMPOBaTb KaK BXOAALLMNE YI/bl }Kene306eTOHHbIX KOHCTPYKLUUI C MPUMEHEHUEM NepeceKaloLmnxca
CTepXKHEel Unn ceTok (puc. 8.5) Ana Toro, YTobbl pacTAHYTbIE CTEPKHU UMENU Tpebyemyo ANNHY 3a4eNKU
cornacHo n. 8.3.21 CIM 52-101.

a) 6) 8)

a - OTAE/IbHbIMM CTEPXKHAMM; 6 - CBAPHbIMU CETKaMU;
B - MOJIOXEHWE CETOK Npu cBapke; 1 - BepXHUE CTePKHY;
2 - TO Ke, HUMKHUE; 3 - apMupoBaHMe B ByTaXx;

4 - nonepeYHble CTEP}KHU NEPeceKaloLLUXCA CETOK;

5 - TO e, NPoAo/bHblE; 6 - MecTa TOYE4YHOI CBapKM

PUCyHOK 8.5. ApMUpOBaHKWE NepeceKaloWwMUC CTEPKHAMM
YKECTKOTO CONpPSXKEHUA rpaHel TPeyrobHOM CKNaaKku



8.14. C uenbo ynpoLLeHNA KOHCTPYKUMKM dopm M npolecca 6eTOHMPOBAHMA 3N1EMEHTOB CHOPHbIX
CKNagyaThiX MOKPbITUI M3rOTOBAEHWE CKAAZO0K MOMXKET MpeaycMaTpMBaTbCA HA MIOCKMX LIAPHMPHbIX
NoALOHAxX C noc/iegyrowmm M3rmbaHnem. B 3ToM cayyae Nas C NepeceKkalolein ero HepaspesHow
apmaTypoi ocTaBnsaloT HesabeToHMpoBaHHbIM (puc. 8.6). Mocne nornba rpaHer A0 3a4aHHOrO yrna
HaK/JI0Ha MOTyT 6bITb NPOM3BeAEeHbl CBAPKA apMaTypbl U YCTAHOBKA AONOJHUTE/IbHbIX CTEPXKHEN U CETOK,
a 3aTeM 3aMOHOAMYMBAHME y3/1a OETOHOM MPOYHOCTbID HE HUXKE NPOYHOCTM 6eToHa rpaHei.
MpenBapuTeNbHO HANPAXKEHHAA apMaTypa MOXKEeT HaTArMBaTbCA Ha YNOPbl AW Ha 6ETOH U pacnonaraTbcs
B 6€TOHEe 3aMOHOINYMBAHMUS.

1 - 6eTOH 3aMOHOANUMBAHMSA; 2 - OTTMBaeMble U CBapMBaEMble
BbINYCKK; 3 - NpeaBapuUTebHO HaNpAXKeHHas apmaTypa,
HaTArMBaemas Ha ynopbl GOpmbl; 4 - LONONHUTENbHbIE CETKM

PucyHoK 8.6. ApmupoBaHUe y3nia CKNA[oK,
M3roTaB/IMBaeMbIX NOrMBOM A0 ero 3aMOHOIMYNBAHUA

8.15. CbopHble 6anoyHble CKAAAKM TpaneuuweBUAHOMW WAW TPEyrosbHOM ¢GOpMbl CeYeHus
pPEeKOMEHAYeTCA MPOEKTUPOBaTb W3 OTAENbHbIX MO AJMHE 3JIEMEHTOB, COEOMHAEMbIX Ha MecTe
CTpOMUTENbCTBA.

CTbIKM TaKMX 3/1eMEHTOB cnefyeT npefycMaTpUBaTb B MeHee HaMpAXEHHbIX y4aCcTKaxX CKAagKu, B
MAOCKOCTAX, MepneHaMKYAAPHbIX NPOLO/bHON OCU CKNaAKM. MUHMMANbHAA WMPUHA 3aMOHOIMYEHHOTO
WBA NPMHUMAETCA C YY4ETOM AMAaMETPa CTbIKYEMbIX CTEPXKHEN U KOHCTPYKUMU UX COeAUHEHMUA, HO He
6onee 250 mm.

CTblkM COOPHbIX CKMAAOK C HEHaAMNpPAMKeHHOM apmMaTypoM, pacrnosioXeHHble B 30Hax AencTBuA
n3rnbatoLLmMx MOMEHTOB, NMPOEKTUPYIOTCA C MPUMEHEHMEM CBAPKM BbIMYCKOB apMaTypbl M NOC/neAyoLWwero
3aMOHO/IMYMBAHUA LWBA.

CTblKM CKMQ4OK C NpeaBapuUTENbHO HAMNPSXKEHHOM apmMaTypoi [AO0MNyCKaeTca NPOEKTUPOBaTb
LWUMPUHON He meHee 40 MM 1 He bonee LWara NonepeYyHor apmaTypbl B CTEHKaX CKNaAKM 6e3 BbiNyCcKoB
HeHanpAXXeHHOoM apmaTypsbl. MpK 3TOM NPOAO/bHAA NPeABapPUTENbHO HANPAXKEHHAA apMaTypa CKAaAKM
C HaTAXKeHnem Ha BeToH pacnosaraeTcs B Masax WKW KaHasiax Cc nocneayowmm X 3aMoHONMYNBAHUEM
WU UHBbELMPOBAHMEM.

8.16. CTblKM B CKNagKax TpaneuuMeBMOHOro ceyeHusi, cobupaembix W3 npeaBapuUTENbHO
HaNpPAXXEeHHbIX 3/1eMeHTOB (puc. 8.7), peKoMeHAyeTcA NPOEKTUPOBATb NPUTOPLLOBAHHbIMM (40MYyCKaemMble
OTK/IOHEHWS 3a30pa KacaHWUA OT NPOEKTHOro He 6osiee 0 - +3 MM) C NPOMA3KOM CTbIKYEMbIX MOBEPXHOCTEM
3MOKCUAHbIM KNEEM C MEJIKUM Hano/IHUTENIEM U NOCNEAYIOWMM 06KaTMeM C MOMOLLbIO NPeaBapUTENbHO
HaNpPsAXXeHHbIX apMaTypHbIX BCTABOK, PasMellaemblX B PacTAHYTOW 30HE CKAagKu. BctaBku cneayet
NPUHMMATb W3 CTEPKHEBOM ropaYekaTaHol cTanum KnaccoB A600, A800 ¢ MexaHMYECKMM WU
3NEKTPOTEPMUUYECKMM HATAXKEHUEM, BbINOIHAEMbIM cornacHo Cl 52-102.



1 - AMHKA CTbIKa; 2 - NpeaBapUTeNbHO
HanpAXeHHaa apMmaTypa 3/1emMeHTa; 3 - npesBapuUTeNbHO
HaNpPA*KeHHble BCTaBKU; 4 - aHKEPHbIE KOJIOAKM

PucyHok 8.7. KoHcTpyKuma npegsapuTenbHO
HanpAXeHHOro CTblKa 3/1eMeHTOB 6aNoYHbIX CKNAA0K

8.17. dopMmbl NONEPEYHOTO CEYEHUS NMPU3MATUYECKUX CKNAL0K TPEYrONbHOIo U TPaneuneBnaHoro
ceyeHu BbIBMpatOTCA U3 YCNOBUIA NPOMN3BOACTBA PaboT, TpeboBaHUI apPXUTEKTYPHOM BbIPa3UTEIbHOCTY,
a TaK»Ke C yYeToM c/eayoLmnx ocobeHHocTel:

TpaneumeBngHble CKAaAKMU C TOPU30HTAZIbHO HaMnpaB/ieHHbIMW MOJIKAMM B CKaTOM 30HE MeHbLUe
CK/IOHHbI K NOTEPE YCTOMYMUBOCTU HAK/TOHHbIX CTEHOK U UMELOT CYLLLECTBEHHO 6O/IbLLMIA MOMEHT UHEPLIUN,
YyeM TPeyrosibHble TOM e BbICOTbI;

TpaneunesngHble CKNAAKM C NOJIKAMU TOMIbKO B PACTAHYTOW 30He yaobHee AA UX ONUPaHUA U
TPebyloT MeHblle MOMNepeyHolr apmaTypbl Ha MOHTAXKHble YCUAWA; WX He[OoCTaTKOM fABAAeTcA
HeobX0AMMOCTb 3aMOHOIMYMBAHMA CTbIKa MEXAY CKNaAKaMM NO HWU3Y NI0TKA, OTBOAALLENO C NOKPLITUA
BoAy;

3aMOHOJIMYEHHbIN CTbIK TPEYrONbHbIX CKIAA0K PEKOMEHAYETCA AeNaTb TO/IbKO N0 BEPXHEN KPOMKE;

uenecoobpasHo BbINOHATL TPaneuneBnAHbIe CKAALKM C NOJIKAMU B CXKATOW M PacTAHYTOMN 30HAX C
3aMOHO/IMYMBAHNEM CTbIKA B CKATOM 30HE.

HaKnoH 1 WKpUHY NONOK pekoMeHAyeTcA BbIbUpaTb MeToA4aMM ONTUMA/IbHOTO NPOEKTUPOBAHMA.
OnNTUMaNbHBIMK ABNAIOTCA ceveHnn, obecnevmBatoLLe HaMBONbLLYIO }KECTKOCTb CKAAAKM ANA 3a4aHHOM
naoLwaamn ceyeHus.

Mpu coBMeCTHOM AeNCTBMM NOSE3HON PaBHOMEPHO pacrnpeseneHHON Harpy3ku U cobcTBeHHOro
BeCa OMTUMaNbHOE MoMnepeyHoe ceyeHue AO0/KHO MMeTb Gopmy, 3aHMMAIOLLYID NPOMENKYTOYHOE
MOJIOKEHME MEXKAY OYepPTaHMAMM CKNALOK, NPUBEAEHHbIMM Ha puc. 8.8, OTBEYAOLWMMM ONTUMANbHbLIM
nonepeyHbIM CEYEHUAM TO/IbKO AJ1A HArpy3KM, paBHOMEPHOM MO N/oWaaM NoKpbITUA (oyepTaHue 1), u
ANf Harpyskn cobcTBeHHOro Beca CKNaaKu (ouepTtaHue 2).
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a - TPeyro/sibHble ce4eHuA, 6 - TpaneunesngHble ce4eHUnsa;



1 - gnAa Harpysku NOCTOAHHON MHTEHCMBHOCTU NO LWnpuUHe
CKNagKku; 2 - ona Harpysku cobCcTBEHHOTO Beca CKNnagKku

PucyHok 8.8. OnTmanbHble COOTHOLWEHMA
pa3mepoB CeYEeHMM CKIALO0K MO }KeCTKOCTU

9. UnnmHapuyeckne n cknagyaTble 060104KM

9.1. OCHOBHble NONOXKEeHUA

9.1.1. UmnnHapuyeckumm obonodykamu (puc. 9.1) HasbiBalOTCA TOHKOCTEHHbIE KOHCTPYKLUM,
cocToALLME U3 CleayoLWMX OCHOBHbIX 31€MEHTOB:

TOHKOW NJIUTbI, O4EPYEHHOM MO LUANHAPUYECKO NOBEPXHOCTU (cOBCTBEHHO 060/104KN);

60pPTOBbIX 3/IEMEHTOB, OKAaMMAAIOLWMX 060104KY BAOb KPalHMX 06pasyoLmx;

nonepeyHbix Anadparm No KPUBOJNHENHbBIM KPaaM, ONUPaIOLLNXCA HA KONIOHHbI UK CTEHbI.
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1 - nanta 060104KKM; 2 - aAnadparma; 3 - 6OPTOBOMN INEMEHT
PucyHok 9.1. UnnmHgpuryeckme 060104Ku
Ecnun TOHKaA namTa odepyeHa No NPU3MATUYECKON NOBEPXHOCTU, BMUCAHHOM B LIUIMHAPUYECKYIO,

MOKPbITUE Ha3blBaeTcA ckaagdaTtbim (puc. 9.2). OB0ONOYKM M CKNAAKM MOryT 6biTb T1agkMMK U
pebpuctbimu.
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PucyHOK 9.2. Tunbl cKNag4aTbix 060104eK

9.1.2. PaccTosiHMe MeAy OCAMM OMOpHbIX Auadparm | HasbliBaeTcA NPoNeTom 060/I0HKM.

PacctosHMe mexay 6GOPTOBbIMM 3N1eMeHTaMM 2 Ha3blBaeTcA AAMHON BONHbI. BbicoTa 060104KM,
BK/tOYaa HopToBble 3nemeHTbl, 06o3HavyaeTca Yepe3 h. Ctpena nogbema 060/104KM Oe3 HGOPTOBbIX

sanemeHToB ob6o3HauaeTca uepe3 f. Hanpasnenue no obpasyloweint Boonb nponeta | HasbiBaeTcs

NPOAO/IbHLIM, @ N0 HaNPaBAAKOLWEN BAONb NPOaeTa 2 - NONepeyYHbIM.
MHorosonHoBble 060N0YKM MOHONIMTHO CBA3AHbI MeXKAy coboli u umetoT obwue 6GopToBble
anemeHTbl (puc. 9.1, 9.2). Mpu 3TOM Pas3ANYaIOT KpalHME U NPOMEXKYTOUYHble BOPTOBbIE 31EMEHTBI.
PacctosiHne L mexay ociMmmn KONOHH, nogaeprusatowmx anadpparmy (puc. 9.3), B obuiem ciyyae
MOMeT He CoBMNaaaTb C A/IMHOM BOMHbI 060/104KK (CKNagKK).

PucyHok 9.3. Cxema 060/104KM C anadparmamm,
He COBMaZatoLLMMM C AIMHOW BOJHBI

9.1.3. UnanHgpuyeckne n cknagyatole 060/104KM B 3aBUCMMOCTM OT OTHOLLEHUA NpoJieTa K A/IMHe
/1, >1 /1, <1

BOJIHbI YC/IOBHO NOAPA3AENA0TCA HA AJ/IMHHBIE - PU N KOPOTKMeE - Npu .

Mpw onpepeneHnn ycununii u pacyete o60104€eK MO NpesenbHbIM COCTOAHUAM CAeAyeT yYnTbiBaTb
pekomeHgaunm CI 52-101 v n. 4.2 HacToAwero CI1.

9.2. PekomeHAaLMM N0 pacyeTy OANHHbBIX UMANHOPUYECKUX U CKAaAYaTbiXx 060104€eK

9.2.1. B obwem cnyyae onpeaeneHne yCUAnin B ANMHHbIX LUAMHAPUYECKMX 06010UKaX U CKNaaKax
pekoMmeHAyeTCA NpPoM3BOAMTL C yvyeTom Jedopmauuu MOMEepeyHOro KOHTypa B COOTBETCTBUM C

NoNYMOMEHTHOW Teopwueld. Mpu 3ToMm u3rnbatolme MOMEHTI 1 pelcreyloume Ha naouwagkax

@

nonepevyHoro cevyeHuA 060110‘4KV|, COOTBETCTBYHOWME UM NnonepevyHblie CUuabl , @ TaKXe KpyTtAauwume

MOMEHTbI T 1 4 NPMHMMAIOTCA BCAEACTBME HE3HAUMUTEIbHOW BENNYMHbLI PaBHbIMMK HyAtO (puc. 9.4). Cunbl
N, AeicTBylOWME HOPMANBLHO K NAOWAAKaM NPOAOJAbHOMO CeYeHMA, a TaKKe BO3HMKAOWME Ha TeX XKe
naowagKkax nonepeyHble cuabl Q y4yMTbIBAIOTCA B pacyeTe, HO HE OKa3blBalOT HENoCpPeACTBEHHOro
BAMAHMA Ha noabop ceuyeHWint. Pasmepbl CeUYEHW ONpeaensAlTca B MNEPBYI oyepedb BeANYMHaMU



HOPMaJibHbIX YCM}'IMI;I 1, ,D,EVICTBYIOLLI,MX Ha naoWwagkax nonepevyHoro cevyeHwuA, CKasJibiBalowWnmm
ycnnnamm Swun M3FM63POLLI,VIMM MOMeHTamn M, BO3HMKaOWMMM Ha Naowagkax NpoaobHOro ceyeHun
060/104KM UK CKNnagKku.

6)

a - NoJIHaA CXema yCcunuim;
6 - ycunusa, yuutbiBaemble Npu pacyeTte

PucyHok 9.4. Ycunus, geiicteytowme B ANHHbIX
LMAMHAPUYECKMX 06010YKAX M CKAa4KaX

9.2.2. B paae yacTHbIX CayvyaeB (HanpuMmep, B KOHCTPYKLMAX, ONepTbiX NO yrnam, Npu AencTBum

pPaBHOMEPHO pacnpefeneHHON Harpyskm M 60AblON BeAUYMHE OTHOLEHMSA 11/12 npu 6onbluoi
KECTKOCTU nonepeyHbix pebep M Ap.) B3aMMHOE BAMAHME MOMEPEeYHbIX U3rMBalOLMX MOMEHTOB M
NPOAOAbHbLIX HOPMANbHbIX YCUAUI OTCYTCTBYET MAWM HACTONbKO HE3HAYWUTENbHO, YTO AAA YNPOLWEHMA
pacyeTa MMM MOXKHO NpeHebpeub M PaccyMTbiBaTb 060NOYKM U CKAAOKM KaK 6afKM KPUBOAUHENHOMO
NonepeyHoro ceyeHus. B Kaxkgom OTAENbHOM C/iyyae NPUMEHEHWE YNpPOLLeHHbIX METOAOB pacyeTa
OONMKHO 6bITb MOTUBMPOBAHHbBIM.

9.2.3. B MHOTOBO/IHOBbIX MOKPLITUAX MPU KOHCTPYKLMAX, ONEPTbIX NO Yri1am, KpaHWe NoayBOJIHbI
MOHO NPUBANKEHHO PAaCcCUMTbIBATb KaK MOYBOJIHbI OAHOBOJIHOBOM 060/I0UKM MU CKNALKM, UMEIOLLE
cCMMMeTpUYHoe cevyeHue (puc. 9.5, a). CpegHue BOIHbI MHOFOBO/IHOBbLIX 060N0YEK U CKAAL0K MOMKHO
NPUBANIKEHHO PACCUMTLIBATL Kak 060/104KM (CKNaZKKM), Y KOTOPbIX MPOAOJ/IbHbIE Kpas 3aKpenseHbl oT
CMELLLEeHWIA B TOPM30HTaNbHOW NNOCKOCTM M NOBOPOTA B NNOCKOCTU NONEPeYHOoro cedeHus (puc. 9.5, 6).

[6/2710,2
6)

d - CXemMa Harpys3kum n pac4eTtHaAa cxema KpaﬁHeﬁ BOJIHbI;
6 - pacyeTHaA Cxema cpe,u,Heﬁ BOJIHbI

PucyHok 9.5. K npnbankeHHoMy pacueTy
MHOFOBOJIHOBbIX 060/104€eK U CKNaf 0K

9.2.4. [NWHHbIE UUAUHAPUYECKMEe O0BO0NOYKM M CKAAAKM NO MNPOYHOCTM, MECTKOCTU MU
TPELMHOCTOMKOCTM PEKOMEHAYETCA PaCCYUTbIBAaTb C y4YeTOmM 06pa3oBaHMA TPewuH B 6GOPTOBLIX
aNeMeHTax 1 NInUTe U TpeLwmH BA0b 06pasyoWwmx B NamTe (MK TpeLwmH B NonepeyHbIx pebpax, KoTopble



B COOPHbIX KOHCTPYKLMAX MOTYT 06pa30BbIBaTbCA YKE Ha CTaANM MOHTAXKa KOHCTPYKLMKN) B COOTBETCTBUM
C MeToAamM, M3NoxKeHHbiMM B PykoBoactse (MpunoxkeHue B). Kocble TpewwmHbl B yraax (puc. 9.6)
NPaKTUYECKM He BAMAIOT Ha pacnpegeneHne YCUAWA MPU 3KCNAYaTaUMOHHbIX Harpyskax B CPegHuXx,
pacyeTHbIX ceyeHusax 0BON0UYKKU (CKNagKK) U Npu pacyeTe He y4yuTbiBaloTcA. PacyeT no ob6pasoBaHMIo
TPEWMH B HOPMa/bHbIX CEYEHUAX W BAOJb 0OPA3YIOWMX PEeKOMeHAYeTCs MPOU3BOAWUTL C YYETOM
nnacTmyeckmnx gedopmaumii B pacTaHyTon 3oHe beToHa.

PucyHoK 9.6. Cxema TpeLWmH B AMHHOW UMANHAPUYECKOoN 06onouKe

Ona pacyeta A/MHHBIX UMAMHAPUYECKUX 060/104eK Mo 06pa3oBaHMIO M PACKPLITUIO TPELUUH,
YKECTKOCTU M NPOYHOCTM UCMO/b3YETCS TOT YKe MEeTOo pacyeta C yyeTom gedpopmaumin nonepeyHoro
KOHTYpPa, YTO 1 418 YIPYron CUCTEMbI.

9.2.5. B paboTe HOPMaNbHbIX CEYEHUN OBONOYKM WMAU CKNALKM C HEHanpsraemon apmaTypol,
3aKOHCTPYMPOBAHHbIX COMNAacHO PEKOMEHAAUMAM HaCTOAWEro pasfena, C yBeNMYeHUeM Harpysku ot
HYNA A0 NpeAenbHbIX 3HaYEHUI MOXKHO Pas/iMunTb cieaylolme YyeTbipe ctaguu (puc. 9.7):

cTagus | MmeeT MecTo NMpU MasbiX HarpysKax, Korga HanpsxeHus B pacTAHYTOM YacTu cedyeHus

MeHblUe NPOYHOCTU 6eToHa Ha pactaxXeHne bt ser . O6onouka B YKa3aHHOl‘/JI CTagun PacCCynUTbIBaAETCA KaK

06blYHaA ynpyrana cucTema € y4eTOM TOrO, YTO apMaTypa YBE/IMYMBAET KECTKOCTb HOPTOBbIX 3/1EMEHTOB,
ON19 3TOr0 PEKOMEHAYETCA BBOAUTL B pacyeT NpMBEeLEHHbIE CeYeHUs;

CcTaama la HacTynaeT Npu AOCTUNKEHUM NpeaebHbIX 3HAYEHUN HanpsaxKeHU n yaamHeHnn 6etoHa
pacTAHYTOM 30HbI. B 6eToHe 06pa3ytoTca TPeLMHbI, U B MecTax TPeLwmH 6eTOH BblK/loYaeTca U3 paboTbl.
B aTOM cTagmun paboTbl ONPeaensalTca YCUAUS, KOTOpPble COOTBETCTBYIOT MOAB/JEHUIO TPEWMH B
pacTAHYTON 30He ceyeHus;

ctagus 1l (ocHoBHaA pabovas cTagusa) HacTynaeT Moc/ie MNOABNEHWUs TpewumH. B aToit crtagum
onpeaenseTcs PacKpbiTUe TPELMH B PacTAHYTON 30HE M NPOBEPAETCA KECTKOCTb KOHCTPYKLMK;

ctagms lla HacTynaeT, Korga HanpAXKeHUs B apmaTtype BOPTOBbIX 3/1EMEHTOB AOCTUIAOT Npegena
TekyyecTn. [aHHaa cTagua paboTbl CeYeHMA WCMNONb3YyeTCA MNPWU OLLEHKe NpeaesibHOro COCTOAHMA
KOHCTPYKLMM MO NPOYHOCTU. MpU NPOEKTUPOBAHMU KOHCTPYKLUM HAMNpPAXKEeHUs B apmaType 60pToBbIx

31eMEHTOB B 3TOM CTaAUN NPUHMUMAIOTCA PaBHbIMKU 5.
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PucyHok 9.7. Ctagun HanpAaXeHHOro CoCToAHUA
nonepeYHbiX ceyeHnin 060104KM (CKNaaKn)

9.2.6. B npogosbHbIX CeYeHUAX OBONMOYKM WM CKNAAKM OENCTBYIOT M3rMbatowme MOMEHTbI U
HebonblMe NO BeAUYMHE HOpMasibHble CUAbl. CHUMEHWE KECTKOCTM MPOAOAbHbIX CevyeHWi
He3HauYUTEeNbHO BAMSAET Ha MPOrMbbl U Hecywyro cnocobHOCTb 060/104KKU. Mo3TOMY ANA yNpoLEeHUs
pacyeTa peKkoMeHAyeTCcA Noc/ae MNOABAEHUA TPELWMH paccMaTpmBaTb MNPOAO/bHbIE CeYeHUA Kak
nsrnbaemole, onpeaenas }KecTkocTb, PackpbiTUe TPELWMH U NPOYHOCTL No dopmynam CM 52-101.

Mpy AOCTUNKEHUM MpenefibHbIX MOMEHTOB B MPOAO/bHbIX CEYEHUAX B OOONOYKE MAU CKNaZKe
06pasyloTcA naacTMYecKMe LWAPHUPBI, BENMYMHA MOMEHTA B KOTOPbIX C POCTOM HArpysKuM OCTaeTcs
nocToaHHON. ObpasoBaHMe Tpex MPOAO/bHbIX MAACTUYECKMX LUAPHUPOB MPUBOAUT K 3HAYUTENbHOMY
yBenmyeHuto gedpopmaumii M packpbITUIO TPewmH. MNoaTomy 3Ta CTagMA MCNOAb3YeTCA NPU OLEeHKe
npeaenbHOro COCTOSHUA KOHCTPYKLUMW MO MNPOYHOCTM, KOrAa MPUUYMHOW paspylleHua ABndeTca
HeA0CTaTOYHaA NPOYHOCTb NAUTLI.

9.2.7. CTaTU4YecKuit pacyeT KOHCTPYKUMM nocsie Bblbopa €ee reoMeTpuUYecKUx pasmepos
peKoMeHAYeTCcA BbINOJHATbL B COOTBETCTBMUM C METOLAMMU, U3/I0KEHHbIMU B PykoBoacTee (MpunoskeHue
B):

onpeaensalT NPOAO/bHYO apmaTypy 60pToBbiXx 3n1emeHToB no dopmyne 9.1 u paccymTbiBaloT
KOHCTPYKLMIO B YNPYroin CTafAnK C y4eTOM apMaTypbl HOPTOBbLIX 31€MEHTOB;

Mo NOAYYeHHbIM M3 pacyeTa MOMEHTaM C y4eTOM peKkoMeHaauni n. 9.2.9 noabupatoT nonepeyHyto
apmaTypy NAUTbI;

Ha OCHOBE pacyeTa Ha npeablayliem 3Tane HaxoAAaT MOJIOXKEeHWe PaBHOAENCTBYIOWEN YCUINN B

o z Z
CXaToOWn 30HE Ce4YeHnA, pacCToAHNA OT HEEe A0 LLEeHTPA TAXKECTUN PACTAHYTOro 6etoHa © n apmatypbl S U

M
BE/IMYNHY MOMEHTA BHELIHUX CUN ¢ COOTBETCTBYHOLLENO MNOABAEHUIO TPeLWwmH (nn. 9.2.10 1 9.2.11), u



PaCCYMTbIBAOT KOHCTPYKLMIO C YYETOM TPELLMH;
M3 pacyeTa HaxoaAT 3Mopy NPOAO/bHbIX YCUAWIA B NONEPEYHOM CEYEHNN KOHCTPYKLMK, A NO HEW -
PaBHOAENCTBYIOWLYIO YCUAMIA B CHATOW 30HE, BENMYMHY Neya BHYTPEHHEN napbl CUA Z U MOMEHT

BHYTPEHHMX cun I ;

PACCUYMTBIBAOT KOHCTPYKLUMIO C yYeTOM TpewmH. 1o nosyyeHHbIM pacyeTHbIM AaHHbIM HAaXOAAT
nepemeLleHns KOHCTPYKuuM, a no ¢opmyne (9.2) onpeaensaroT packpbiTue TpPewuH B 60OPTOBbIX
aflemMeHTax;

B COOTBETCTBMW C YKasaHusmum nn. 9.2.15, 9.2.16 npon3BOAAT pacyeT YrnoBbiX 30H U aAnadparm
obonouyek.

9.2.8. Mnowaab OCHOBHOM NPOA0/IbHOM PacTAHYTON apMaTypbl ~ ¥, ycTaHaBAMBaeMol B 60PTOBbIX
3/IeMeHTax, MOKeT bbITb onpeaeneHa no popmyne

M

A=—"
R-08h .,

roe M - narubatowwmii MOMEHT OT BHELLHWUX Harpy3oK B pac4eTHOM NonepeyHoM ceyeHUn 060104KM
WAN CKNALKW;

0 - pabouyas BbicoTa ceyeHus 0BONOYKM MAU CKNAAKM, PaBHaAA MONHONM BbICOTE 3a Bbl4ETOM
PacCcTOSHMA OT HUWMKHEW rpaHM OOPTOBOrO 3/EeMeHTa A0 PAaBHOAEWCTBYIOLLEN YCUAWUA B PaACTAHYTOM
apmartype.

9.2.9. MonepeyHyto apmaTypy NAUTbI M apMaATypy NonepeyHbix pebep Ha y4acTKax, MPUMBbIKAOLLMX
K 6OpTOBLIM 31IeMeHTam, onpeaensatoT cornacHo CM 52-101 no ycunumam ns pacyeta 060/104eK U CKNAA0K
KaK ynpyrux cuctem. B cpegHen 4acTu ceyeHuns 3HaYeHMA NOyYEHHbIX U3 TAKOFO pacdeTa OTpMLATENbHbIX
MOMEHTOB yBeninumsatoTca Ha 25 - 30%.

B odumumnanbHOM TEKCTE AOKYMEHTA, BUAMMO, AONYLLEeHa oneyaTKa: NyHKTbl 7.28 1 7.29 8 CM 52-101
OTCYTCTBYIOT. BepoATHO, umetotca B BUAY NYyHKTbl 7.2.8 1 7.2.9.

9.2.10. U3rnbatowwmit MOMEHT M"“‘ npv o6pasoBaHnM TPELWMH (cTagmsa la Ha puc. 9.7) onpeaenatoT
6e3 yyeTa Heynpyrux gedopmaumin pactaHyToro 6eToHa Kak A41a ChOWHOro ynpyroro Tena no nn. 7.28,
7.29 CM 52-101 unm c yyeTom Heynpyrux aedopmauuii pacTaHyToro 6eToHa € y4eTom cnedytowmx
NONIOXKEHUN:

ceyeHus nocne fedopmMMpPoBaHMA OCTAOTCA NIOCKMMU;

3NIOPY HaNpPAXKEHWA B CXKATON 30He BeTOHa MPUHMMALIOT TPEYroNbHOMW GOPMbI KaK ANA YNpyroro
Tena (puc. 9.8);

3NIOPY HANpPSAKEHWN B pPaACTAHYTOM 30He 6eToHa MPMHMMAIOT TpaneuwesuaHOW ¢Gopmbl €

HaNPAYKEHWAMM, He NPEBbILLAIOLLMMM PACHETHBIX 3HAYEHUIM CONPOTUBAEHUA BETOHA PacTAXKEHUID /5"

;
OTHOCUTENbHYIO AedopmaLMio KpalHEro pacTAHYTOro BOJIOKHa 6eTOoHa MPUHMMAIOT paBHOW ee

& " "
npeaenbHOMY 3HayeHuilo 22 npu KpaTKOBPEMEHHOM AeWCTBMM Harpy3ku; npu AByX3HauHOM aniope

] g,, =0,00015
AedopmaLmin B ce4eHUn anemeHTa ;
HanpsaXXeHua B apmaTtype NMPUHUMAIOT B 3aBMCMMOCTU OT OTHOCMTE/bHbIX AedopMaumii Kak gna
ynpyroro Tena.
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1- YPOBEHb UEHTPA TAXECTU NpuBeaeHHOro nonepe4yHoro ce4eHunaA

PucyHok 9.8. Cxema HanpaeHHO-A4epOPMMUPOBAHHOIO COCTOAHMUSA
ceyeHuns 060104KN NpU NpoBepKe 06pa3oBaHUA TPELUUH
npu 4encTBUN N3rmbatoLLEro MOMEHTa M HOPMAJIbHOM CUbl

B npeaBapuTenbHO HaMpAXEHHbIX KOHCTPYKUMAX MOMEHT 06pa3oBaHWA TpewuH HaxomAaT B
cooTBeTcTBMM C N. 4.2.2 CIN 52-102.

9.2.11. PacyeT XKeCTKOCTU KOHCTPYKLUMN LMANHAPUYECKMX 060/104€EK BbINOJIHAIOT B COOTBETCTBUN C
PykosoacTteom (MpunoxeHue B). B ocHoBe pacueTa NeXxuT pacyeT ANMHHbIX LUAUHAPUYECKUX 06oouek
M NpM3MaTUYECKUX CKIAZOK C ydeTom aedopmauuii KoHTypa no metogy B.3. Bnacosa. B pacuete
YUYMTbIBAETCA NOABAEHME MOMEPEYHbIX TPewMH B OOPTOBbIX 3n1eMeHTax U 060/04Ke M NPOAO/bHbIX
TPELLUH B 060/I04KE UM TPELLMH B MONEPEYHbIX Hedax.

9.2.12. lUnpuHy pacKkpbiTUA HOPMabHbIX TPELLMH onpeaenatoT no popmyne

Gv
acrc = ¢1¢2¢3ws E Zs
s ,(9.2)

(o) o - "
roe 5 - HanpsKeHWe B NPoAO0/IbHOM PacTAHYTON apMaType B HOPMalbHOM CEYEHUN C TPeLLMHOM
OT COOTBETCTBYIOLLEN BHELIHEN HArpy3Ku;

5 - 6asoBoe (6e3 yyeTa BAMAHUS BUAA NOBEPXHOCTM apMaTypbl) PacCTOSHUE MEXKAY CMEXHbIMU
HOPMa/IbHbIMM TPELLMHAMMU;

Vs . KO3GOULMEHT, Y4YMTbIBAOWMIA HEpaBHOMEPHOe pacnpegeneHne OTHOCUTENbHbIX
aedopmaumii pacTAHYTON apmaTypbl MEXAY TPeLMHaMMU;

P KO3QULMEHT, YUYUTLIBAIOWMIA NPOAOMKUTENLHOCTb AEWNCTBUA HArpysku, NPUHUMaEMbli
paBHbIM: 1,0 - NpM HENPOAO/MKUTENBHOM AEUCTBMM Harpysku; 1,4 - npyu NPOAONKUTENLHOM AEACTBUU
Harpysku;

P K03 OULMEHT, yUnTbIBAIOLWMI NPOPUIb NPOLOABHOM apMaTYpbl, NPUHMMaeMbIl paBHbIM: 0,5
- ANs apmaTypbl nepuoguyeckoro npoduns; 0,8 - Ana rnagKoi apmaTypbl;

P KO3)ODUUMEHT, YUMTHIBAIOLWMNIA XapaKTep Harpy*KeHus, NpuHMMmaemMbln pasHbim: 1,0 - ann
3N1eMEHTOB U3rMbaembIX U BHELLEHTPEHHO CXKaTbiX; 1,2 - 414 PACTAHYTbIX 3/1€MEHTOB.

3Ha4yeHuA O , ZS 7 Y HaxogaTtnon. 7.2 CM 52-101 v n. 4.2 CN 52-102.

9.2.13. B nonepeyHom ce4yeHUM OOONOYKM WAN CKAAAKM MOMEHT BHYTPEHHUX CUA ult
onpeaenseTca Kak npousBegeHue YyCUAMi B OCHOBHOW PacTAHYTOW apmaTtype OGOPTOBbIX 3/1@eMEHTOB,



COOTBETCTBYIOLMX AOCTUMKEHUIO €10 PACYETHbIX COMPOTUBAEHMUI, Ha PACCTOAHWE 40 PaBHOAEMNCTBYIOLLEN
YCUAWIA B CXKATOWM 30He ceyeHun (puc. 9.7, ctagua lla) no popmyne

Mult = AsRsZ . (9_3)

Echiv npy 3TOomM B KakoM-IMb6o MNpPoOAO/IbHOM CeYeHUM O0O60N0YKM U3rMbaloWmii MOMEHT
COOTBETCTBYET NpesesibHoOMY, TO B Hem 06pasyeTcs NAacTUYeCKMi WwapHUp. C pocTOM Harpyskm MOMEHT
B CEYEHUM COXPAHAET MOCTOSHHYIO BEJINYMHY, PaBHYlO npeaenbHOMY MOMeHTY. Ecau ke B naute
obpasyeTca TPU NPOAO/IbHbIX NACTUYECKUX LLAPHUPA NPU Harpy3Kax MeHblle pacyeTHbIX, TO nonepeyHas
apmatypa A0/1KHa 6bITb yCUAeHa.

9.2.14. EC'¥ MOMEHT BHYTPEHHUX CUA M., 6onee yeM Ha 5% OT/IMYAETCA OT MOMEHTA BHELLHUX
cun M, BO3HMKAIOLLETO OT PACYETHbIX Harpy3oK, TO KOJIMYECTBO OCHOBHOM PacTAHYTOM apMaTypbl AOKHO
6bITb CKOPPEKTMPOBAHO M NPOU3BELEH Nepepacyer.

KonuuecTBo nonepeyHolr apmaTtypbl, NPUHATOW NO pe3y/bTaTam MpeaBapuTe/IbHOro pacyeTa,
KOPPEKTUPYETCA C YYETOM PaCYeTHbIX YCUAUI MPU HaNMUMK TPewWwuH B NOMepeyHbiX U MPOAOJ/bHbIX
ceyeHunx 060/104UKN.

9.2.15. Ycunms B yrnoBbix 30Hax 060104€EK M CKAAA0K PAaCcCUUTLIBAIOTCA KaK ANA YNPYrMX CUCTEM.

Bo u3bexaHue xpynkoro paspyweHus o6os0uek M CKAaZoK B Yraax OT CKa/lblBaHUA BeNMUYMHA

CKanbIBaIOLLMX HANPAKEHUI He A0/KHa NpeBbiwaTth P, HayyacTKax, rae HanpaeHua cKaablBaHUA

60nblle yKa3saHHOW BeIMYMHbI, HEOBXOAMMO OCYLLECTBAATb MECTHOE YTO/WeHue nauTbl. Mpu aTom
NpPou3BOANTb NepepacyeT KOHCTPYKUUM He TpebyeTca.

9.2.16. Auadparmbl paccymMTbiBalOTCA KaK MJIOCKME CTEpP)KHEBble WAM 6anoYHble KOHCTPYKLUM.
Harpy3Kkoi Ha HUX ABAAIOTCA COBCTBEHHbIN BEC M ONOPHOE AAaBNEHUE, NEPeSaBaEMOE B BUAE CABUIAOLWMX
cun S (puc. 9.9). 3TH cunbl ABAAIOTCSA KAcaTeNbHbIMWU K CPEANHHOMN MOBEPXHOCTM 060104KN UM CKNALKM,
06pPaTHLIMKM MO HANPABAEHUIO U PABHbIMM MO BEIMYMHE CABUMAIOLLMM YCUAMAM B 0D0I0UKE Ha KOHTYpeE.

PucyHok 9.9. Cxema nepegaun ycuauii c 060n04Kkmn Ha gmadparmy

BenunuunHa casuratowmx cua onpegendaeTca n3 pacyeTa obonoyekK u CKNaoK KaK ynpyrnx CUCTtem.
Mpn pacyete ,a,macbparM cnenyeTt ydyntbiBaTb 3KCUEHTPUYHOE MpuaoXeHue casurarowmx cun no
OTHOLWEHWNIO K OCU INTEMEHTOB KOHCTPYKUWW.

KoHCTpynpoBaHUe A/IMHHbIX
UMIMHAPUYECKMX U CKAAAYaTbIX 06o104eK

BbiBOp cXxembl U 0UEepPTaHUIN 3N1EMEHTOB UMAUHAPUYECKUX 060104€EK

9.2.17. BbicoTy 060/104KM h, BK/IKOYas BbICOTY cevyeHnss 6opToBoi bankn, pekomeHayeTca Ha3HavaTb
_(1/6-1/8)], _(1/6-1/8)L,
aBHOM , a cTpeny nogbema f pasHom .

MpogonbHble Kpas 060/04YKM B MposeTe MOryT OcCTaBaTbCA CBOGOAHBIMM MAM ONMPATLCA Ha
KONOHHbI NN CTEHDI.

MonepeyHoe ceyeHne 060I0UEK MOXKET DbITb OYEPUYEHO MO Ayre Kpyra, 3//Mnca Uan no Apyrou
KpUBOI. PEKOMeHAyeTCs NPUHUMATb KPYroBoe o4epTaHWe Kak Haubonee NPocToe B NpoM3BOACTBE PaboT.

CxeMbl ceyeHunit 060104eK 1 CKNaAoK NpMuBeaeHbl Ha puc. 9.1 - 9.3.

p



9.2.18. C6bopHble U CHOPHO-MOHOMUTHbIE UMAUHAPUYECKME 060/0YKM OBbIMHO BbIMOAHAIOT
pebpucTtbimnu. MOHONANTHbIE 060104YKM NPeAnoUYTUTENLHO AenaTh MaaKkuMKM, TaK Kak YCTpoicTBo pebep
YCNOXHAET MPOM3BOACTBO paboT. Pebpuctble MoHOAUTHble o6on04kn (puc. 9.10) pekomeHayeTca
NPUMEHATb NNLLb B TEX C/TyYasX, KOraa BCeACTBUE HAaNNYMA COCPeoTOUYEHHbIX HAarpy3oK, ocobeHHocTel
oyepTaHUA 060/1I04KKN, YCNOBUI ee onupaHua, BONbLINX NPONETOB UAN APYIrUX MPUUYUH MonepeyHble
n3rnbatome MOMEHTbI HAaCTONIbKO BE/INMKK, YTO TPeOYT ansa rnaakoirt 060104KN CAUWIKOM 60nbLION
TO/NIWMHbI M YCTPOMCTBA 0YEHb MACCUBHbIX 6OPTOBbIX 3/1eMeHTOB. Pebpa B MOHONUTHOM 060/104Ke MOryT
notpeboBaTbcA TaKKe Ana obecneyeHmsa ee yCTOMYMBOCTH.
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PucyHok 9.10. Pebpucrtas obos104Ka

9.2.19. bopToBble 3/71€eMeHTbl, B KOTOPbIX pa3meLLaeTcA OCHOBHAA pacTAHyTaa apmaTypa,
CYLLECTBEHHO CHMXKAIOT BE/MYMHY HANPAKEHUA PACTAXKEHMA, YMEHbLIAT BepPTUKasbHble U
ropM3OHTa/IbHble MNepemelleHna KpaeB 060104KkU. Bblbop TMna 6OPTOBbLIX 3/1EMEHTOB 3aBUCUT B
OCHOBHOM OT YC/I0BWI ONUpaHMA KpaeB 060104KN. BopToBble 3n1eMeHTbl gaa 060a04eK co ¢cBoboaHO
BUCALLMMM KPasMMU PEKOMEHAYETCA NPUHUMATL B BUAE BANOK, PacrnofioXKeEHHbIX HUXKe Kpas 060/104KM
(puc. 9.11, a). Ana cOOpHbIX KOHCTPYKLMIA BANKM B LLeNAX CHUMKEHMA UX MACCbl MOTyT ObITb ABYTaBPOBOIO
ceyeHus.
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PucyHok 9.11. bopToBble 3/1eMEHTbI

Mpwn HeobxogMmocTn BopToBbIE 3/1EMEHTbBI MOTYT pacnosiaraTtbca Bbile Kpaa obonouku (puc. 9.11,
6). OHM BbIMOJIHAOTCA MPAMOYFO/IbHOTO CeYeHUs (BO3MOXKHO, C npuaneamm) namn L-obpasHoro cevyeHus
(puc. 9.11, B). Ecan Kpas 060/104KM (CKNagKku) noaneptbl, TO 6OPTOBOIN 3neMeHT uenecoobpasHo
NPOEKTUPOBATL B BUAE FOPU30HTAIbHOM NanTbl (puc. 9.11, r).

Pasmepbl ceyeHMn OGOPTOBbLIX 3/1EMEHTOB OMPEeAenstoTCA PaCYETHbIMU U KOHCTPYKTUBHbIMM
coobparkeHnamun. MNMpmumepHble pasmepbl CEYEHUN STUX 3/IEMEHTOB B 408X OT NOJIHOM BbICOTbI CEYEHUA
060104KM NpuBeAeHbI Ha puc. 9.11. NMprumepHYo BbICOTY cevyeHnss 6OPTOBbIX 3/1eMEHTOB B A01AX NpoieTa

I pekomeHayeTca npuHUMaTh pasHoit 1/20 - 1/30.

MpomeKyToUyHble 6OPTOBblE 3/1EMEHTLI, COEAMHAIOLWME OTAE/bHblE BOJAHbI MHOFOBOJIHOBbIX
060/104€eK, NPOEKTUPYIOTCA OObIYHO aHANOTMYHO KpaltHMM HOPTOBbIM 31IeMEeHTamM MO OAHOMY M3 TUMOB,
n306parkeHHbIx Ha puc. 9.11.

9.2.20. CpeaHue 1 TopueBble guMadparmbl ycTpamBatoTca 06bIMHO B BMAE apOK C 3aTAXKKON (puc.
9.12). 3710 pelwieHne Hanbosiee SKOHOMMUYHO MO pacxoay MaTepuasios.
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PucyHok 9.12. uadparmbl LUANHAPUYECKMX 06004EK

Mpyn HebonblOM NponeTe BOJIHbI 060/I04KN U HEebObLWOWN cTpene nogbema guvadparmbl MOryT
NPOEKTMPOBaTbCA B BUAe 0asoK MepemeHHOM BbiCOTbl. [aa obneryeHus amadparmbl U NPOMNyCKa
KOMMYHWKaLWi B cTeHKe 6a/ioK ycTpanBatoTca OTBEPCTUS.

Bo3MOXHbI M Apyrue, pexke ucrnosiblyemble Auadparmbl B BUAE KPUBOAMHENHOro 6pyca npu
ONUPaHWK Ha CTEHY; B BUAE PaM C KPUBOJMHENHBIM PUresIem, eC/IM Pacnop BOCMPUHMMAETCA KapKacom
NPUCTPOEK; B BUAE GpepmM Npu 3HAUUTE/IbHbIX MPOETAX BOJHbI 060/04KM U T.A4.

Onadparmbl 06bIMHO NPOEKTUPYIOTCA BEPTUKANbHBIMW, O4HAKO, NPU HEOOXOAMMOCTU, OHU MOTYT
6bITb HAKNOHHLIMW U KPUBOJIMHENHBIMM.

9.2.21. doHapHble NPOeMbl U Apyrue OTBEPCTUS PEKOMEHAYETCA pacrnosiaraTb B BEPXHEN YacTu
0060/104KM B MNPOAOALHOM HanpaBieHUW. Pasmep OTBEpPCTMIA B MOMNEPEYHOM HaAMpaBAEHUM

pekoMeHAayeTcs Ha3HayaTb He bonee ( ) 2 B NPOAONbHOM HanpaBAeHMK pa3Mepbl OTBEPCTU
He orpaHuumBatoTcA. OTBepcTUA B 060/104KaX OKAWMAKOTCA PaMKaMM U YCUAMBAIOTCA Yepe3 2 - 3 m
pacnopkamu (puc. 9.13).



PucyHok 9.13. Cxema 060104KM C POHaAPHbLIM NPOEMOM

BbIbOp cXeMbl M 04epPTaHMN 31EMEHTOB CKAaa4YaTbix 0bosioueK

9.2.22. Monepe4yHoe ceYeHMe MOHOJIUTHbIX CKAaAYaTbIX MOKPbITUIN NPOEKTUPYETCA NO OAHOMY U3
TMNOB, NMOKA3aHHbIX Ha puc. 9.2. LUnMpuHy rpaHeit MOHONIUTHOM CKNAZKN PEKOMEHAYETCA NPUHUMATL He
6onee 3 - 3,5 m, ucxoas M3 ycnosus, YTobbl TONLWMHA NAUTLI Noay4Yanack He 6onee 100 mm. WnpuHa

(0,25-0,4)/,

BEpPXHEW rpaHM B CKNaZKax HasHayaeTcA paBHOW
6bI1M OAMHAKOBLIMM MO WNPUHE.

Mpy yKa3aHHOW NpeaenbHoN WMpPUHE rpaHei CKNAAKU ANUMHA BOJIHbI MOHOJ/IMTHOM CKNAAKU MOXKET
focturatb He 6osiee 10 - 12 m. C60pHbIe CKNAAKM PEKOMEHAYETCA AenaTb pebpucTbimu. Mpu BeAnUYNHE

L>10-12m y
2 PEKOMEHAYETCA NPUMEHSATb CKAaAYaTble C YUCOM rpaHelt 6o/blue, YeM YKa3aHO Ha puc.
9.2, UM B KpaWHEM C/y4ae YCMAUBATb MPaHU CKNAAKM ronepeyHbiMn pebpamu. BbicoTy cKnagyaTtbix

. LlenecoobpasHo, 4tobbl BCe rpaHu

06010ueK 6e3 NpeaBapUTENIbHOIO HaNPAXKEHNA PEKOMEHAYETCA Ha3HaYyaTb He MeHee 1. BopTosble
3/1IEMEHTbI B HUX NPOEKTUPYIOTCA TAKMMMU Ke, KaK U B LUANHAPUYECKMX 060104Kax (cm. puc. 9.11).

NpeaBapuTtesibHoe onpeeneHue CeYeHui anemeHToB 0bonoYeK

9.2.23. Ons pacyeTta obosioyek HeobxoaMMO NpeaBapUTEIbHO 3a4aTbCA Pa3smMepamm CeYEeHUN UX
3/IEMEHTOB C yYeToM pekomeHgaumn nn. 9.2.17, 9.2.19 n 9.2.22 Hacrosawero CI. OnA MOHONUTHbIX

. (1/200-1/300)/,

0607104eK TO/WMHA NAUTBI MOXET Ha3HayaTbCA paBHOM , HO He meHee 50 mm.
TonuwmHa nanuT c6opHbIX U COOPHO-MOHONTHBIX 060104EK NPUHMMaETcA He meHee 30 MmMm.
Bo wu3bexaHMe MecTHOM NOTepu YCTOMUYMBOCTM OOOJIOYKM MeXay nonepeyHbimm pebpamum

pacCcToAHUE MeXKAY HUMU HE PEKOMEHAYEeTCA HazHavaTb 60/blue, Yem 7\/R_5 , Fae R - paanyc KpnBuM3HbI
060104KM.

Mpwn HaNMUYUK BONBLLUNX CKaNbIBAIOLWMX HANPSAKEHMI Ha ONOpax PEKOMEHAYETCSA, He YTO/ILLanA BCen
000/104KM MM CKNALKN, AeNaTb MECTHbIe YTOJILLEHUA Y OMOp, KOTOpble NPU ONpeaeNeHumn YyCUamMin He
Y4YMTbIBAIOTCS.

HeKkoTopble 0COBEHHOCTM KOHCTPYMPOBaAHUA

9.2.24. NpoaonbHyo paboyyio apmaTypy PeKOMEHAYETCs pacno/siaraTb B OCHOBHOM B HUMKHEWN
YyacTm 60pTOBbIX 31eMeHTOB. pun 3Tom obecneumBaeTca 414 3a4aHHOIO ce4eHUA 060104KN AN CKNAAKU
Hambosbluee 3HaYeHMEe Meya BHYTPEHHeW napbl cuMA z. YacTb apmaTypbl pacrnosiaraeTtca no BbicoTe
ceyeHuna BOPTOBbLIX 3/1EMEHTOB MM B UX BEPXHEW 30He. Mpn 6OPTOBbIX 3/1EMEHTaX, Pacrno/iaraeMbix Bbille
Kpaa 060n04kn (puc. 9.11, 6, B), YaCTb apmaTypbl MOMKET Pa3MeLLaTbCs B NAUTE 060N0YKN UAWN CKNAZKMU.



Kpome OCHOBHOI apmaTypbl B GOPTOBbIX 31eMeHTax YCTaHaB/AMBAETCA MonepeyYyHas U MOHTaXKHas
apmarypa.

9.2.25. MNo AnvHe npoJsieTa Kak B 04HONPONETHbIX, TaK U B MHOTFOMPOJIETHbIX 060/104Kax He MeHee
30% ceyeHMa pacTAHYTOM apmaTtypbl gosoguTtca o onop. CeyeHue apmaTtypbl Mo AJIMHE MNposeTa
LenecoobpasHo ymeHblaTb He 0OPbIBOM CTEPIKHEMN, a MPUBAPKOM CTEP)KHEN MEHbLUEro gMameTpa K
CTepPKHAM 6onblero guameTtpa. MecTa yMeHbLUEHMA CeYEeHUA apMaTypbl Ha3HAYalTCA B COOTBETCTBUM C
3MOPON U3MEHEHMA HANPAXKEHUIN BAOb NPONETA, MPU 3TOM CTEPXKHM BObLLErO AMaMeTPa AO/KHbI ObITb
3aBefeHbl Ha AMHY He meHee 20d 3a ceyeHue, rae TeopeTUYeCKN BOSMOXKHO YMEHbLUEHWE AMaMeTpa.

9.2.26. B Hepa3pe3HbIX MHOTOMNPO/IETHbIX 060/104KaX KPOME OCHOBHOWM PacTAHYTOM apmaTypbl B
nposeTe CTaBUTCA apmMaTypa B BEPXHEN YacTh 000JI0NKN A/18 BOCNPUATUA PACTATMBAIOWMX HAMNPAKEHN
Hag onopamu (guadparmamm), KOTopas pacnosaraeTcs B cpegHel NosoBMHE PaCcTAHYTON YacTu ayru.

1
He meHee 50% pacTaHyTOW apmaTypbl Haf OMNOPON AOMKHO 6biTb MPOANEHO Ha AMHY 0 B

Ka)[lyto CTOPOHY oT Anadparmbl ( 0 - paccTOAHME OT ONOPbI A0 CEYEHMA C HYIEBbIMM MOMEHTaMM).
9.2.27. MpoponbHas apmaTypa B CXKaToi 30He 0DOO0N0YKM, a TAKKe Ha yyacTKax, r4e rnaBHble

PaCTATMBAIOLWME HANPAXKEHUA MeHblue ', yCcTaHaBAMBAETCA KOHCTPYKTMBHO yYepe3 15 - 25 cm,
naowanbto He meHee 0,2% ceyeHus H6eToHa. BmecTe ¢ nonepeyHon apmaTypoin, paccymMTbiBaemol Ha
BOCNpPUATME NOMNEPEYHbIX U3rMBAIOLLLMX MOMEHTOB, OHa 0OpasyeT CeTKy.

CeueHue apmaTypbl, Heobxoammoe aaa paboTbl HA NoONepeyYHble MOMEHTbI, ONpeaenAeTca Kak aaa
naut. No ANnvHe BO/MHbI apMaTypa CETKW, BOCMPUHMMAIOLLAA NONepeyYHble MOMEHTbI, YCTaHaBAMBAETCA
COOTBETCTBEHHO 3MOPEe MOMEHTOB - BAMMKe K pacTaHyTolM 30He. B mectax MpuMbIKaHMA NAUTbI K
6opTOBbIM 3/1eMeHTaM (a TakKe K aAnadparmam) ycTaHaBAMBAKOTCA ABOMHblE CETKM M3 apmaTtypbl
AvameTpom 5 - 8 Mm 1 warom He 6onee 20 cm.

B pebpucTbix 060104Kax nonepeyHble MOMEHTbI BOCMPUHMMAIOTCA OCHOBHOM apmaTypoi pebep.
Pebpa apmupyroT 06bI4HO ABOMHON ApPMATYPO, CBA3AHHOW NONEPEeYHbIMU CTEPKHAMM. MpK 3TOM NAnTa
apMUpyeTcA KOHCTPYKTUBHO O4MHOYHOM CETKOMN.

o .>R
9.2.28. Ha yuactkax, rge 7" bt ceyeHne apmaTypbl onpeAenseTcs PacTArMBAOLLMMM

HanpsKeHUAMM, AEUCTBYIOWMMKM nog yriom 45° K obpasylowen. BennmumHa 3TUX HanpaKeHui
onpepenserca no popmyne

— GX
Oy = +7T,, .

o T o
rae  * u Y - COOTBETCTBEHHO HOPMasibHble W CABMralolMe HanpsaXeHus, AelcTeyowme B

paccmaTpuBaemMol TOUKe.

B Tex mecTax, rae MMeroLanca CeTKa U3 nonepeyHbiX U NPoAO0AbHbIX CTEPKHEN HeAOCTaTOYHa ANA
BOCNPUATUA rNaBHbIX PAaCTATMBaOLINX YCUIMIA, CTaBUTCA AONONHUTEIbHAA KOcan apmaTtypa noa yraom 45°
K 06pasyloLLelt UK Ke CeTKa YCUIMBAETCA AOMNONHUTENbHBIMU CTEPIKHAMM.

CeueHune apmaTypbl Ha eANHULY ASIUHbI AONXKHO YA0BAETBOPATb YC/IOBUIO

0,50-100=0,5(f, + IR+ fiRose g,

5o fo fo

s,inc

rae - COOTBETCTBEHHO CeYyeHnA I'IpOAOﬂbHOI?I, nonepequﬁ M Kocom apMaTypbl NANTbI;

- pacyeTHOe CONPOTUBIEHNE KOCOM apMaTypbl NAUTLI.

BeBoauMble B pacyeT cevyeHuAa MPOAO/IbHOM M MOMepeyHon apmaTypbl HE LOMXKHbI Pa3/NYaTbCA
6onee yem Ha 20%.

Kocas © nonepeyHasa apmaTypbl, BOCMPUMHMMAIOWME T[/1aBHblE PACTATMBAIOLLME YCUAUA,
3a4enblBatoTcA B HOPTOBON 3/1eMeHT. Bbllle HENTPaANbHOM OCK AONOJIHUTENbHAA Kocaa M nonepevyHas



apmaTtypbl NpoaneBaknTca He meHee Yyem Ha 20 AMaMEeTPOB 3a CeYeHWe, Tae rnaBHble pacTarMealolme
HanNpAXeHUA MoryT 6bITb BOCMPUHATbI OCHOBHOW CETKOWN.

9.2.29. B uensx 3KOHOMMM apmaTypbl, a TaKKe MOBbIWEHNA TPELUMHOCTOMKOCTM U MKECTKOCTU
KOHCTPYKLMM apmaTypy 60PTOBbIX 3/1EMEHTOB 060/104€EK M apMaTypy 3aTaxek anadparm uenecoobpasHo
BbINO/IHATbL NPeABapPUTENbHO HaMNpPsKEHHOMN.

9.2.30. CbopHble uMAnHOpUYeckne 060104KM cobupatotca nMbo M3 6opToBbIX 6aNOK ANMHON Ha
NPONET, KOPUBONIMHENHDBIX PEBPUCTBIX NaHeNen ANMHON Ha NPOET BOJIHbI M 3aTAXKeEK guadparm (puc. 9.14,
a), Mb0o M3 KPMBOJIMHENHDBIX PEOPUCTLIX NaHeNEN C NPUMBbIKAIOLWMMKU K HUM YacTaAMK BopToBbIX 6anok
OJIMHOM Ha MOJIOBMHY MpoJsieTa BOJMIHbI M 3aTaxeK anadparm (puc. 9.14, 6); cknagyatble 060104YKK
cobupatotca 13 60pToBbIX BANOK A/IMHOM HA NposeT, apoK-anadparm AJIMHOM HA NPOJET BOJIHbI U
NAIOCKMX TNAAKUX UK pebpuctbix NauT (puc. 9.15). BepxHum nosicom amadparm B 060/104KaX CAYKUT
ycuneHHoe pebpo KpanHux naHenen. NaHenmn npuHATbI paamepamm 3 x6 M 3 x 12 m.

6)

a - U3 6opTOBbIX 6ANOK, KPUBOAMHENHBIX PEBPUCTLIX NaHenekn
W 3aTAXKeK amadparm; 6 - U3 KPUBOAMHENHbIX PeBPUCTbIX
naHenel c 6GOPTOBLIM 3/IEMEHTOM U 3aTAXKeK guadparm

PucyHok 9.14. Cxembl YneHeHMa cObopHbIX
OJVHHBIX LMAMHAPUYECKMX 060/104EK U CKNAA0K



]
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PucyHok 9.15. Cknaayatble 060104KN N3 6OpTOBbIX 6aNOK,
apoK-anadparm 1 NAOCKUX PeBPUCTLIX AN TNAZKUX NANT

9.2.31. Kaxablii TMM KOHCTPYKLMW MMEeT CBOM MPEMMYLLECTBA M HeOoCTaTKW, CBA3aHHble C
N3roToB/IEHMEM, TPAHCMOPTUPOBAHMEM, MOHTAYXKOM N OCODEHHOCTAMM KOHCTPYMPOBAHMA.

MpeaBapuTenibHOE HanpsXKeHWe 60PTOBbIX 6aNOK U 3aTaxeKk Anadparm Mpu BbINONHEHUN KX
OTAEeNbHO OT 060/104KKN UK cknagku (puc. 9.14, a n 9.15) ocylwecTBnseTca 3apaHee Ha 3aBoAe, a Npu
YysieHeHun no cxeme puc. 9.14, 6 - Ha MmecTe CTPOUTE/IbCTBA.

Mpwn yneHeHnn 060104KM NO cxeme puc. 9.14, 6 nepes yCTaHOBKOM Ha sieca cOOpHbIe 3/1eMeHTbI
06beANHAIOT NONapHO B HanpaBaeHUU BOHbI 060/104KN, CBapMBaA 3aKNaaHble AeTas N KPUBOJMHENHbIX
pebep 1 ycTaHaBAMBAs BPEMEHHbIE 3aTAXKKM MexXay 60OpTOBbIMU 31eMEHTAMMU.

9.2.32. DfeMeHTbl KOHCTPYKUMN nNpu uYneHeHWnm no cxemam puc. 9.14, a u 9.15 moryt
NMPOEKTMPOBATLCS M3 PasHbIX MaTepunanos: bopToBbie 6asfkn U anadparmbl - U3 6ETOHOB BbICOKMX MapPOK
C UCMNO/Nb30BaHMEM NpeABapUTENIbHOTO HaNpAXKeHUA; 31eMeHTbl 0060/04eK MOTYT WM3rOTOBAATLCA W3
NErKUX UM AYEUCTbIX BETOHOB M BbIMOJIHATL MPW 3TOM KPOME HECYLWMX WU orpaxkaatowmx GyHKLMM
bYHKLMIO TENOU30NALMMN.

9.2.33. KoHCTpyKUMA CTbiKa MeXay aneMeHTaMmu B cbopHbix 060104Kax M CKNadKax BblbMpaeTtca
COrnacHo pekomeHgaumam n. 6.4 HactoAwero CM B 3aBUCMMOCTM OT XapakTepa W BeAUYUHbI
nepesaroLwmnxca Yepes CTbiK YCUAUIA.

B cpegHei yacTM 060/I0MEK M CKNAALAOK B HOPMAJIbHbIX CEYEHUAX OAEUCTBYIOT CHMUMAtOWMe u
Hebonblwue casurarowme ycunus. CTbiKM 34eChb pellatoTca nyTem 3aMOHOIMYMBAHUSA LUMOHOYHbIX LUBOB
6eToHOM C BUBpMpOBaHUEM.

9.2.34. B HOpManbHbIX CeYEHMAX BOPTOBbIX 3N1EMEHTOB AENCTBYIOT 3HAUUTE/IbHbIE pacTArMBatoLme
ycunua. Mpu ycTponcTBe CTbIKOB B 3TUX cevyeHuax (puc. 9.14, 6) ux uenecoobpasHoO ocyLecTBAATb
npeaBapuTeNbHO HaMpPAXEeHHbIMK, MWCMNOAb3yA HanpAraemyro apmaTtypy B KayecTBe pacyeTHOro
apmupoBaHuMA. ApmaTtypa pasmeliaeTcA B CNeuuvasibHO OCTaB/JEHHbIX B 3/IeMEHTax KaHanax W
3aKpenaeTca no Topuam 060104KK. MpK HATAXKEHUM APMATYPbl OBKMMAIOTCA KaK CaMW 3/1eMEHTbI, TaK U
CTbIKM MeXay HUMK. [lna obecneyeHnsa COBMECTHOM paboTbl NpeasapuUTenbHO HanpsaKeHHOoW apMaTypbl
¢ 6eTOHOM KaHasbl 3aM0HAOTCA LLEeMEHTHbIM TECTOM NOZ AaB/EHUEM.

9.2.35. B nNpoAo/ibHbIX ceYeHUsAX 0DONOYEK U CKNAAO0K KPOME CABUTAOWMX U HE3HAUUTEJIbHbIX
HOPMabHbIX CUN AEUCTBYIOT N3rMbatoLMe MOMEHTbI U CONYTCTBYIOLLME UM NepepesblBatowme cunbl. MNpu
YyCTPOICTBE 34€Cb CTbIKOB MOMMMO 3ano/fiHEHMA OeTOHOM LWBa MeXA4y 3N1eMeHTaMW AO0/XKHa
obecneunBaTbCa Mnepefayva pPaACTArMBAOWMX YCUAMKA CTbIKOBaHMEM apMaTypbl pebep coeanHAeMbIX
anemeHToB. [Mpn 601bLIONM LWMPUHE LWBA apMaTypa MOXKET COeANHATLCA CBAPKOM BbIMYCKOB, MPW Maom -
Hambonee uenecoobpasHo coegMHeEHME C MOMOLLBID HAKNAAOK 4Yepes3 3aKkNagHble AeTann cOopHbIX
3N1eMEHTOB.

9.2.36. B mectax coeamHeHMs cobBCTBEHHO OBONOYKM MM CKNAZKM C BOPTOBBIMW Gankamu wm
Aanadparmamm no cxeme paspesku Ha puc. 9.14, a n 9.15 aencTByOT 3HaYMTE bHbIE CABUMaOWME CUbI U
nsrnbaroLLme MoOMeHTbI (B OTAE/NBHO CTOAWMX KOHCTPYKLMAX BEAUMYMHA NOCAEAHUX HE3HauyuTenbHa). B
COOPHbBIX 3/1eMEHTaX CO CTOPOHbI CTbIKA YCTPaMBAtOTCA CreLmanbHble YraybaeHna 1 BbINMyCKX apmaTypbl C
Tem, 4Tobbl MOCNE 3aMOHO/IMYMBAHMA 06pPA30BbLIBA/INCL MNEpPECeYEHHblE apMaTypoli  LUMOHKM,
npenAaTcTByloWMe nx cmeLleHumto (puc. 9.16, a).
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a)

IIL

6)

a - pebpuUCTbIX NANT c 6OPTOBLIMM BanKaMn B OTAENbHO CTOALLEN
CKNagKe mexay pebpamum u B mectax pebep; 6 - naHenem
B Yr/10BbIX 30HaX (CO CBapKOW BbIMYCKOB M CO CBapPHbIMU
KapKacamu, yCTaHaB/IMBaeMbIMM B YraybieHUax ceepxy)

PucyHokK 9.16. CTbiKM anemMeHTOB CHOPHbIX
OJVHHBIX LUAMHAPUYECKMX 060/104EK U CKNAA0K

9.2.37. ApMmaTypy CMEKHbIX 3/IEMEHTOB HEODXOAMMO COEANHATL TaKKe B CTbIKAX, PACMOJIOMKEHHbIX
B YrNOBblX 30HAax 060/I0MEK W CKAAAOK, TAe [AEWCTBYIOT 3HAYMTeNbHble MO Be/IMYMHE T[/aBHble
pacTarMBatowme ycuamsa. ApmaTtypy MOMKHO COeAMHATb CBAPKOM BbIMYCKOB WAM HaKAaAKamu 4yepes
3aKknagHble AeTanun, a TakKe Yepes CBapHble KapKachl, yCTaHaBAMBaeMble B 3apaHee npeayCMoTpeHHble
yrnybneHua B anemenTax (puc. 9.16, 6).

B obonouykax Tmna, npuBeAeHHOro Ha puc. 9.14, 6, CTbIKM Mexay NaHenAMU 06XKMMAKTCs Npu
HaTAXXEeHUM apmaTypbl GOPTOBbIX HANOK, NO3TOMY 34€Cb apPMaTypa CMENKHbIX 3/IEMEHTOB MOXET He
CTbIKOBaTbCA.

9.3. PekomeHZaLMKN NO pacyeTy KOPOTKMX MOHOAUTHbIX 060104eK

[ <12m 1/1,<0,5

9.3.1. KopoTkvne 060/104KM C nponetom ! npu COOTHOLWEHUN oryT
KOHCTPYMPOBATLCA MO pe3ynbTaTaM YNpoLLeHHOro pacyeta (cm. n. 9.3.2 HacTtoAwero CM). OgHako npu

3HaYUTENDbHbIX NpoaieTax 2 ) Mmanom TONWUNHE, TAXKENDBIX NN COCPEAOTOYEHHDbIX HArpy3Kax, a TakXe npu

0,5<1/1,<1
KOpOoTKne 060104KM TpebyeTca paccunTbiBaTb bosiee TOYHO.
9.3.2. Npu NpnbanKeHHOM pacyeTe 060/104eK Ha PABHOMEPHO pacnpeseneHHy0 Harpy3Ky ycuaumsa
B NAnTe 060/104KM He onpeaensatoTca. CeveHne M apMmUpoBaHME NANTbI HA3HAYAOTCA KOHCTPYKTUBHO (CM.
n. 9.3.6 HacTosawero CM).

)

. Moatomy

[<12m [,<30m
,ﬂ,ﬂﬂ Hanbonee yacto nNPUMeEHAEMbIX KOPOTKUX obonouek (C nponetamu ;

0,5-0,61(f +d,)

NAeyo BHYTPEHHEeN napbl NPOAO/bHbIX ycunun (puc. 9.17) coctasnsier

pactarneatouiee ycnnmne 6p OA4HOM 60pTOBOM 3/1eMeHTe OTAEeNIbHO CTOHLU,eﬁ 060104KH AOoNyCKaeTcA



onpeaenatb no popmyne
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roe ! - BbicoTa 6OPTOBOrO 3/1EMEHTa;
g - NpuvBeAeHHas pacyeTHaA Harpyska Ha 1 M2 ropusoHTasIbHOM NPOEKLMWU C Y4EeTOM MaccChbl
6OPTOBbIX 3/1EMEHTOB.
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PucyHok 9.17. K pacuety 6opToBoro
3/1eMeHTa KOPOTKOM UMANHAPUYECKOM 060/104KN

B cpeaHux nponeTtax KOPOTKOM MHOFOMNPO/ETHOW MOHOJNTHOM OAHOBO/HOBOW 060/104KM

pacTtarnearoulee ycmnme 6p nponete 60pTOBOF0 9/1eMEHTa YMEHbLUAETCA BABOE.

B MHOroBO/IHOBbIX 060/104Kax BENMUYNHA ycunnma s 60pTOBOM 1eMeHTEe A0/1KHa 6bITb yBe€J/IM4EHA
nponopuynoHanbHO yBE/IMHEHNIO HATPYy3KH, l'lpVIXO,D,ﬂLLI,EVICH Ha 3TOT 3/1IeMeHT OT obeunx NPUMbIKaOWNX K
Hemy BOJIH.

9.3.3. HopmanbHoe ycuave N no ceyeHuio obO/OYKM B cepeauHe nposeTa 2 [oMycKaeTcs
onpeaensate No 6e3MoMeHTHON Teopuu. MonyYyeHHY0 TakMm obpasom BesIMYMHY NPOLOJIbHON CUbl
MOXHO MCNO/Ib30BaTb MNPU pacyeTe NPOMEXYTOUHbIX Anadparm. KpaHune gmnadparmbl nan anadpparmi
OTAE/IbHO CTOALLEN 060/104KM PACCYMUTBLIBAOTCA Ha BO34EMCTBME NOJIOBMHbI 3TOTO YCUINS.

9.3.4. Mpw pacueTe anadparm ux cedyeHme npMHMMaeTcs TaBpoBbim (puc. 9.18). B MHOronpo/ieTHbIX

060/104Kax LWMPUHY MOAKM NPUHMMAIOT PABHOM PACCTOAHWUIO MeKay Auadparmamu ll. Mpu aTom
060/104KM NapanienbHo Anadparmam Kak bbl paccekatoTcs nocepeamHe NpPoeTos ceyeHnamm (puc. 9.18,
a). B MHOroBO/IHOBOW Hecyllei KOHCTPYKUMM avadparma C NpuaerarolmMmm K Hei YacTaAMM CMEXKHbIX
060/104€eK AeNUTCA Ha He CBA3aHHble MeXay coboi oTaesbHble BOAHLI. Ecin gruadparmbl apoyHble, TO B
pacyeTHOM cxeme paspes3aloTcA MX 3aTAXKKW, MOC/e Yero OCTaloTCs OTAe/NbHble NpPoseTbl 6aN0oYHbIX
Avadparm, CBA3aHHbIE C MPUETaOLLMMM K HUM YacTamm obonoudek (puc. 9.18). Yeunus B ceyeHnax Takom
KOHCTPYKLMM ONpeaenatoTca Kak B 6aske c NPAMOSIMHENHOW MW KPUBOSIMHENHOM OCbiO.
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a - apoyHou; 6 - 6anouHom
PucyHok 9.18. K pacuety anadparmbl KOPOTKON 000/104KM

[na pacyeta cobcTBEHHO AMadparm HaLo onpeaenuTb yCuane, Npuxoaalieecs Ha 060104Ky, Npu
3TOM M3rnbatoWMMM MOMEHTAMM U NONEPEYHbIMU CUNAMK B Ce4eHUM 060N04YKM MOKHO NpeHebpeyb.

NonHoe HopmasnbHOeE CUMatowee ycuame * B ceYEHUAX 060N0YKM pPaccynTbIBaAlOT:

ANA KpaliHei guadparmbl, Korga npuUMbIKaeT AnLWb OAMH NOAyNpoaeT 060104KM, No dopmyne

ana cpeaHen anadparmbl, KOraa NPMMbIKaOT ABa NoJsynposeTta 060/104KK, no dopmyne

N, =28 -y
b ,(9.8)

rae R - pagmyc KpBu3Hbl 060/104KM B CepeamHe nponeta 2 ;
X - TOPU30HTaNbHOE PAaCcCTOAHME NPOAONLHOMO ceveHUa 060104KM OT oaHOM M3 onop (puc. 9.18).

Ycunua B gnadparmax onpeaenarorca no popmysiam:
B apOYHbIX Anadparmax

B 6a/I04HbIX Anadparmax
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N_=N_cosy

M’ 0° N°
roe x, Qx , ¥ -COOTBETCTBEHHO U3rMbatoLWMini MOMEHT, NOMEPEeYHas U NPOAO/IbHAA CUJIbl MO

ocu gnadparmbl, onpegenaembie OT NONHON BepPTUKaAbHOM Harpysku (- * seoauTca B 3TM GOpPMY/bl CO
3HaKoOM NAtoc);

e "
* - paccToaHue oT ocu ,D,Mad)paFMbl A0 CpegunHHOU NOBEPXHOCTHN O60ﬂ0‘-IKVI, namepAaemoe B4o/b

ex
ceyeHusa (puc. 9.18). Ecam ob6on04YKa pacnonioxeHa Bblwe ocu anadparmol, BeUYMHA cynTaetca
MONOXUTENIbHOM, HUXKE - OTPULLATEIbHOW;

7 Yron Mexay HOPMasblo K nonepevyHomMy cedeHuto anadparmbl U KacaTeNbHON K cpeanHHOM
NoBepPXHOCTU 060/1I04KU B 3TOM ceyeHun (puc. 9.18, 6).

Mocne Toro Kak onpegeneHbl ycuaua B 6e3pacnopHbix guadparmax, yueT HepaspesHoCTH, BAAHUSA
3aTAEK apoyHbIX Auadparm wWAM  Opyrux GaKTOpPoB MNPOU3BOAUTCA OBbLIYHLIMM  METOLaMM,
NPMMEHAEMbIMWN ANA PacyeTa CTaTUYECKM HEONPEeAENMbIX NIOCKUX CUCTEM. YCUANAMM, NPUNONKEHHBIMU
K anadpparmam (ONOpHbLIMW MOMEHTaMM, YCUAUAMU OT 3aTAXKKM), 060/104YKa Harpy*KeHa CpaBHUTENbHO
cnabo, NoaTomy Mpu onpegeneHnn nepemelLeHnn n ycuauii B amadparmax, Bbi3biBaeMbIX JUWHUMM
HEeM3BECTHbIMU, y4acTMem 060/104KM MOXKHO NpeHebpeyb. PacyeT BeAeTcAs Ha BOCNPUATUE ITUX YCUAUIA
CeYEeHUAMM TOIbKO camux auadparm; 4act 06o/104eK, NPUMbIKAtoLWME K gnadparmam, He y4nTbIBaKoOTCA.

9.3.5. [Ounadparmbl KOPOTKMX 060/04eK C GOHAPHbIMM MPOEMAaMKM PACCYMTLIBAKOTCA Ha
BEPTUKa/bHYIO HarpysKy no Bceli obosouke. Mpu pacyete HOKOBbIX YacTell MpoJsieTa PasrpyyKarowmm

B/IMAAHMEM NPOAO0/IbHBIX CUA 060104YKM ¥ npeHebperatoT.

Yeunune ~ 0, nepegasaemoe Ha apmaTypy 60pTOBOro 31emeHTa Takoi 060104KK, ONpeaenaioT Kak

n B o6onoukax 6e3 poHapel, NULWb 3ameHsn 12 Ha (12 B ll /2-b) , no opmyne
[
17, -2—p |12
2

° 9(f+dl) , (9_11)

roe b - wnpunHa ¢poHaps.

Ecnv wupuHa ocTatowmxcs HOKOoBbIX YacTell 060104KM MmeHee 2 unam meHee !, ux cneayet
3aMEHUTb OPYrol KOHCTPYKLMEN UK PAcCUMTbIBATb KaK A/NMHHbIE 060/104KM C yyeTom aedopmaumii
KOHTYpa.

KoHCTpynpoBaHMe KOPOTKMX MOHOIUTHBIX 060/104eK

KoHcynbTaHTlAOC: NpumeyaHue.
B odmumanbHOM TEKCTE AOKYMEHTa, BUAMMO, AONYLLEHA oneYaTKa: NyHKT 6.1.7 oTcyTCTBYeET.

9.3.6. Pasmepeobl CeYEHWUIH 3N1eMEHTOB MOHO/IUTHbIX 060/104eK pekomeHAyeTCA Ha3Ha4YaTb C y4eTOM

[
yKasaHui nn. 6.1.1 - 6.1.7 Hactoawero CI. Mpu annHe 060104KkM | 0T 8 A0 12 M 1 cTpene noabema He

U8, (1, <30 M)

MeHe TONWWNHA NANTbI NPU HArpyske oT cobcTBEHHOIO BeéCa, CHera un yrenantena



MOXKET 6bITb NPUHATA cornacHo Tabn. 9.1.

Tabanua 9.1
Kmacc 6eToHa TonmyHa OIMTE OOOJIOUKM, MM, IpM Opojiere 1 , M
1
6 12
B15 50 80 - 90
B20 - B30 50 70 - 80

B Tex cnyyasax, Korga pacyeT 060/10YKM MPOUM3BEAEH COINAcHO pekomeHgauuam n. 9.3.2
HacToAuwero CI, naMTa apMUpyeTca KOHCTPYKTUBHO NMPAMOYIOJIbHOW CETKOM U3 CTepP)KHeln aAnameTtpom 4
-6 mm 1 warom 100 - 160 mm.

9.3.7. B MHOronpo/ieTHbIX MOHOJUTHbIX 000/04YKax A/1A BOCNPUATUA AEUCTBYHOLMX YCUIUN
TONWMHY NAUTbl HaZ OMopamu AONycKaetca yeennumsaTb. [ns obecnevyeHWs 3a4enku MNAUTbl U
BOCMPUATMA BO3MOXKHbIX PACTATMBAIOWMX HaNpAXKeHU Hag agmadparmamMmn 1y NnpumMbIKaHUs K 60pToBbIM
3/leMeHTam yCTaHaB/AMBAETCA BEpPXHAA apmMaTypa, Npoao/ixKatowasnca B obe CTOpoHbl OT Anadparmbl Ha

0, 111 6 - 1,25-1,5
paccroaHue , @ OT BOPTOBOrO 3/71eMeHTa - Ha paccToaHue 1, ,5 M.

BbicoTa 60pTOBbIX anemeHTOoB 6e3 npeaBapuTenbHOro HanpAaXXeHnA NpuUHUMaeTCcA HE MEeHee

1/1511, a wupwuHa - ot 1/5 go 1/2 BbicoTbl. Mpu 3TUX pa3mepax ropu3oHTaNbHas XeCcTKocTb 60pPTOBOro
3/1eMeHTa OKa3blBaeTCcA AOCTAaTOYHOMN.

B nponete 60nblIaA YacTb apMmaTypbl HOPTOBbLIX 3/1EMEHTOB YCTaHABAMBAETCA BHM3Y, @ Ha onopax
(Hag, anadparmamu) apmaTypa TOTO Ke CeYEeHUs yCTaHaBMBaeTCcA BBepXy 6OPTOBOro afieMeHTa.

9.3.8. B MOHO/INTHbIX 060/104Kax ¢ GOHAPHbLIMKU NpoemamMmm ana obecrneyeHUa NPOYHOCTU cneayeT
BbIMOJIHUTb PS4, AOMNOJIHUTE/IbHbIX YCI0BUIA:

BbicoTa noAdoHapHbIX 6anoK A0MKHA BbITb HE MeHee 1/1211;

TO/NWMHA NAUTbI A0/BKHA 6blTb HECKO/IbKO YBenuYeHa Mo OTHOLWIEHMUIO K TO/LWMHE Cn/IOWHOMN
060/104KHU;

noabem MAUTbl KaxkAon BOKOBOW YacTM He Ao/KeH 6biTb MmeHee 1/20 ee nposeta (HakAOHHOW

xopabl);

[ONMHA Ayr ee BOKOBbLIX YacTel AO/MKHaA bbiTb HE MeHee 2 7 ll .

9.4. PekomeHAaLMM NO pacyeTy KOPOTKUX NPU3MATUYECKUX CKNALOK

9.4.1. KopoTKMe npu3mMaTUYeCKMe CKaAKU COCTOAT M3 MJOCKUX PebpucTbix nauT, BOpTOBbIX
anemMeHTOoB U anadparm (puc. 9.19, a, 6).

a)



a - KOHCTPYKLMA CKAaA4aTOro NOKPbLITUS;
6 - CKNagKa c 6OPTOBLIMU 31IEMEHTAMU; B - TO XKeE,
6e3 bopToBbIX 3/1eMeHTOB; 1 - guadparma; 2 - pebpucras
nauTa; 3 - 6OPTOBOI 3/1eMeHT; 4 - CTaNbHOMN GOHapb;
5 - noaBeckKa; 6 - NpoAoabHOe pebpo NAKUTLI, BbINOHAOLLEE
bYHKUMKM BOPTOBOrO 3/1EMEHTA; 7 - KpalHWe rpaHu CKNaLKu

PucyHok 9.19. KopoTkasa npusmaTnyeckasa cknagka

Cknafku ponyckaetca NpoekTMpoBaTb 6e3 6opToBbix 3nemeHTOoB. B atom cnyvae yHKuum
60pPTOBbIX 3/IEMEHTOB BbINONHAT NPOAOAbHblE pebpa NAUT, ycTaHaBAMBaeMble BAO/Ib KPaeB NOKPbLITUA
(puc. 9.19, B).

9.4.2. PacyeT cKnaauaTtbiX MOKPbITUI NPOU3BOAMTCA B COOTBETCTBMM C ABYMS 3Tanamm paboTbl
KOHCTPYKLMM - A0 M NOCAE 3aMOHO/IMYMBAHMA LUBOB MeXAY COOPHbIMU 3n1eMEeHTaMM NOKPbITUA.

Jo 3amoHoNMuMBaHUA WBOB COOPHbIE 3/EMEHTbl CKAaLOK PaCcCYMUTLIBAIOTCA KaK paspesHble
KOHCTPYKLMW Ha BO34ENCTBME HAarpy3oK, BO3SHUKAIOLLNX B CTaAUAX M3rOTOBAEHUSA, TPAHCNOPTUPOBAHNSA U
BO3BeAEHMUA.

Mocne 3aMOHOAMYMBAHMA LWBOB (B CTaAMM 3KCMIyaTauMM) CKAAKA PacCUMTbIBAETCA Ha
BO3ENCTBME MOCTOAHHbBIX M BPEMEHHbIX Harpy3oK Kak MPOCTPAHCTBEHHAA KOHCTPYKUMA MO CxemMam
pa3pyleHna, OXBaTbiBAlOWMM OOHY WAW fABe KpaihHue rpaHu cknagku. CpefHAA 4acTb CKAAAKM,
PacnofioXKeHHas MeXAy YeTblpbMs KPalHMMWM rpaHAMM (MO ABE C KaXXAOW CTOPOHbLI), HAaXoAuTcA B
61aronpuATHbIX KOHTYPHbIX YCNOBUAX M PaboTaeT Kak »KeCTKUW AMUCK, NpoAo/ibHble pebpa KoToporo
pPaccUnTbIBAIOTCA HA Harpysku, BO3HMKalOWMe B CTaguMAX W3rOTOBAEHWUA, TPaHCNOPTUPOBAHUA U
BO3BEAEHMA, U HE PACCUMUTLIBAIOTCA HA HarpysKkM B CTaAMM IKCNAyaTauuu. B skcnayaTauMoHHOM cTagum
CKNafKa paccymTbiBaeTcA Ha "MecTHoe" paspylleHuMe NoskK, nonepedHbix pebep, a TakKe NPoA0/bHbLIX
pebep NAnUT, He 3aKpPenNEeHHbIX WBAMM 3aMOHOANYMBAHUA OT KPYYEHUS.

9.4.3. MNepBbllA 3Tan pacyeTa BbINOJHAETCA C Lenbto noabdopa apmaTtypbl COOPHbIX 3/1eMeHTOB



CKNaAyaToro MOKpbITMA, Tpebyemol gna paboTbl B CTaAMAX W3rOTOBAEHMA, TPAHCNOPTUPOBAHUS U
BO3BeAEeHMA. HasHaueHMe reoMeTpUYECKUX Pa3MepPOB MOMEpPeYHbIX CevyeHUl COOPHbIX 3/eMeEHTOB
NPOM3BOAMUTCA HA OCHOBAHWW 3aMPOEKTUPOBAHHbBIX, paHee O6/IM3KMX MO OYEPTaHMIO CKAAAYATbIX
MOKPbITUI U KOPPEKTUPYETCA B AasibHENLIEM PAacieTOM B CTaZMM SKCNAyaTaLuu.

Mpu M3roToBNeHUM COHOPHbIE 3/1EMEHTbl CKAALOK PACCYMTLIBAOTCA HA BO3AEUCTBME YCUAUNA
npeaBapuUTeNbHOTO HaNpAMKeHUA, BBOAMMOIO B pacyeT KaK BHELWHAA BHEUEHTPEHHO NpU/IOXKeHHanA
Harpyska.

Mpv nogbeme, TPAHCNOPTUPOBAHUMN U MOHTaXKe COOPHbIE 31eMEHTbI CKNaZ0K PAaCCUMTbIBAIOTCA KaK
pa3pe3Hble KOHCTPYKLMM Ha BOo3aelcTBUE cOBCTBEHHOrO Beca € y4eTom KoadduumeHTa AMHAMUYHOCTY B
cooTBeTcTBMM C N. 4.2.18 HacToawero CI1.

B cTaguu Bo3BeaeHMA COOPHbIE 31EMEHTbI CKNaZ0K PACCUMTLIBAIOTCA KaK pa3pesHble KOHCTPYKLMMU
Ha BO3JeliCTBME COBCTBEHHOrO Beca M CHEroBOM HarpysKu, yumTbiBaemoW B cooTBeTcTBUM co CHwuM
2.01.07.

B cTagaMsax W3rotoBNEHWUs, TPAHCMNOPTUPOBAHWA W  BO3BEAEHWA MNpousBoauTCcA noabop
npeaBapuTe/IbHO HaNPsAXKEHHOM apmaTypbl BOPTOBOro 31eMEHTa U NJIUTbI, a TakKe 0bbI4HOM apMmaTypbl -
BEPXHErO CTEPXKHA KapKaca npogosbHbix pebep; Kpome TOro, NPOBEPAIOTCA NPOYHOCTb KOHLEBbIX
y4acTKoB pebep npu oTNyCcKe HanpsaXKeHUsa U TPeLMHOCTOMKOCTb.

Mpn NpoeKTUpOBaHUWU BepPXHero noaca ¢epm-gmMadparm B HepaspesHbIX NOKPbITUAX (puc. 9.22)
apmaTypa nosca nogbupaeTca No yCMAUAM B CTaguuM BO3BEAEHMA.

Mpwu pacyeTe cOOPHbLIX 31EMEHTOB B CTaAUMN BO3BEAEHMA NPUHMMaETCA KoadpduumneHT nepexoaa ot

BECa CHEroBoro MokKpoBa 3eM/N K CHEroBOW Harpyske Ha MOKpbITUE ,u=1' npeaenbHbI NPornd npu
3TOM He J0/KeH NpeBbIWaTb BEIMYMH, YKa3aHHbix B CHul1 2.01.07.

9.4.4. BTopoli 3Tan pacyeTa KOPOTKUX pPebpucTbiX MPU3IMATUUYECKMX CKAAAOK MOKPbITUN
NPOM3BOAUTCA NO NMPOYHOCTMU, }KECTKOCTU U LUMPUHE PACKPBLITUA TPELLMUH.

PacyeT NpPOYHOCTM CKAALOK MNOKPbITUN MNPOU3BOAUTCA KUHEMATMUYECKMM Ccrnocobom Teopum
npeaenbHOro paBHOBECUA MO CXemam paspylleHuna, npuBeaeHHbIM Ha puc. 9.23 n 9.24. B pesynbTtaTte
pacyeToB onpeaenatoT BHYTPEHHME YCUAUA; NOAO0P Ce4eHN apmaTypbl NpoBogAaT cornacHo CM 52-101.

KecTKOCTb M WMPUHY PACKPbITUA TPELMH B MOKE NAMTbl U B NMOMepeyHbix pebpax onpeaenstor
cornacHo CIl 52-101. *ecTKoCTb NpoAO0AbHbIX pebep NAUT CKag4aToro NoKpbITMA obecrneynBaeTcs npu

h/l>1/33 §
ycnosum , rae h - BbicoTa pebpa; ! - anuHa nponerta.

PacyeT nNpPOYHOCTM MNPU3MATUYECKMX CKAAZOK MOKPbITUIA cneayeT BecTM B c/eayloliei
nocneaoBaTeNbHOCTU: CHayana No MEeCTHbIM CXEMaM Pa3pyLIEHMA PacCyMUTbIBAOTCA NOJIKa, NonepeyHblie
M NpoAonbHble pebpa NAnUT (0T KpyyeHUs), 3aTeM - CKNaZAKU MNOKPbITUA U Anadparmbl.

PacuyeT nonku 1 nonepeyHbix pebep NANTLI
9.4.5. Mo cxemam paspyleHusa, npuBeaeHHbIM Ha puc. 9.20, a, 6, B, paccuMTbIBAOTCA NOJIKA U

nonepeyHble pebpa BCcex NAMUT NOKPbLITUA; MO CXEME pa3pyLlleHunn, npuBeaeHHOM Ha puc. 9.20, T, - KpaHue
NAWTbI CKNAA0K.



a, 6, B - CXeMbl paspyLleHnsa ANA BCEX NJNUT; T, A - TO XKe,
ANA KpanHux naut; 1 - 5 - 3BeHbA B CXemax paspyLleHuns

PucyHok 9.20. Cxembl paspyLLeHNA NOAKN U NONEPEYHbIX
pebep nNanT oT n3rnba M NPoAOAbHbLIX pebep OT KpyyeHUs

I/I3rv16a|ouj,me MOMEHTbI B NOJZIKE Ha egnHuuUy ONUHblI TIMHUN U3Z1I0Ma U B NOMNEPEYHbIX pe6pax
onpeagenarTca no IIKOHBepTHbIMII cXemam paspyweHna B 3aBUCUMMOCTU OT 3HAYEHUA NaAPaMeTpa

k=y/[1-R_h /(ﬂRsRho)]_ (9.12)

paspylleHne MNOAKM MPOUCXOAMT MO CXeme, NpusBedeHHoW Ha pwuc. 9.20, a,

Mpu k<1/y
M3|'M6a|'0|.|.||l/|e MOMEHTbI onpeaenAarTcAa nNno d)opN\ynaM:
M, = nga G-y 1148k + 1)) g 13
My=yM, g4

M, =qa’3-k’y*)/24y° +qu2/8; (9.15)

v =qa’[3=2yk) (9.16)



, k>1y

Mp pa3spyleHne NoaKM NPOUCXOAUT MO CXeme, NpMBeneHHOoM Ha puc. 9.20, 6. B atom

cayyae npuHUmaeTca | n n3rnbatowme MOMEHTbI ONpPeaenatoTca no popmynam:

Mb = 776][92(37 - kl )kl /[48(k17/ + l//)] ; (9.17)

M,=yM, 5 1q

M, = qk1b3/12+qu2/8'_ (9.19)

B dopmynax (9.12) - (9.20):
n. KO3QPULMEHT, yUUTbIBAIOLWMIA BAUAHKE pacnopa. B nepBom NpubAMIKEHUU pekomeHayeTcs

NMPUHNMATb 77 ;
g - pPaBHOMEPHO pacnpeaeneHHaa Harpy3ka Ha eanHuuy naowaan noaku C yHetom ee Beca,

y=alb

a,"""b _p3rmbatowme MOMEHTbI Ha eAVHULY AJUHBI IMHUM M3N10MA, AeiCTBYIOLME B CEYEHMAX
NOJIKM COOTBETCTBEHHO B MOMEPeYHOM 1 NPOAO0AbHOM HanpaBAeHUAX;

dr . Harpyska Ha eauHUUy [OAWHbI nonepedyHoro pebpa, pacnonoXeHHasa Ha pebpe wu
paccYnTbIBaEMas C y4ETOM ero Macchbl;

- OTHOLWEHWNE CTOPOH MOJIKH,

R - n3rnbalowwmin MOMeHT, NPMXOAALMIACA Ha ceyeHne nonepeyHoro pebpa 6e3 nonok (pwc.

9.20, ceueHue I-1);

R

ss 7SR pacyeTHble CONPOTUBAEHMA Ha PaCTAKEHWEe apMaTypbl COOTBETCTBEHHO MOKW M
nonepeyHbix pebep;

h

s, "0 - cooTBeTCTBEHHO TONLMHA NOMKM U paboyas BbicoTa pebpa.
9.4.6. MnuTa, apMMUPOBAHHAA NO CXemMe paspylleHus, npuBegeHHoM Ha puc. 9.20, a u 6,
“n

pPaccUMTbIBAETCA TAKXKe N0 APYron BO3MOXKHOM "KOHBEPTHOMN" cxeme paspyLlleHMa NOJIKK U NonepeyHbIxX
pebep (puc. 9.20, B).

M3rmbatowmii MOMEHT 24 peicTBylOWMIA Ha Bce nonepeyHble pebpa nNAMTbl B nponete,
onpeaenaoT no opmyne

M,, =qb’(3c—2a,)/24-M,, 921)

rOe q - HarpysKa Ha eaMHMLY NAOLWAAM MOJIKM C YYETOM Macchl NMonepedHbix pebep;
b - paccTosHue B cBETY MeXAay NPoA0/bHbIMKU pebpamu;

a
- paccTosiHWe B CBETY MeXAy TOPLIEBbIM U nMonepeyHbiMm pebpamu (puc. 9.20, B, r);

02 - y3rubaroLLnii MOMEHT, BOCIPUHMMAEMbI BCeMM NonepedHbIMM pebpamMm NAnTbl B MecTax
UX MPUMbIKAHUA K NPOAO/bHbLIM, PACCYMTLIBAETCA WMCXOAA M3 YCTAHOBJIEHHOW B MOJIKE apmaTypbl,
nofobpaHHOM NO cxeMam paspylueHus, NpMBeaeHHbIM Ha puc. 9.20, a, 6, B uan r;
C - PacCTOAHME MeXAY BHYTPEHHUMM rpaHAMM TOpLLEeBbIX pebep.
Mosbop apmatypbl Npom3BoOAAT Mo 6onbluei BennuMHe M3rmbalowero MomeHTa B MposieTe,



npuxoAaALLEerocs Ha o4Ho nonepe4yHoe pebpo 1 nonydyeHHoro Ho popmynam (9.15) nam (9.19) n (9.21).
9.4.7. PacyeT nonepeyHbix pebep NAMTbl N0 NONEPeYHON cuie NnponssoanTcsa cornacHo ClM 52-101.

MaKcmanbHas BeMYMHA NOMNEPEYHON CUMAbl B NomnepevyHoM pebpe onpegenserca B 3aBUCUMOCTU OT

CXeMbl paspylleHusa, onpeaenvelleli ero npoAosbHoe apmupoBaHue. [pu cxeme paspylleHus,

npuBeneHHOMN:
Ha puc. 9.20, a
O=qa(2b—ak)/8+q:b/2 4,
Ha puc. 9.20, 6
g2
O=qgb k1/8+qu/2; (9.23)

Ha puc. 9.20, 8, T

Mpw pacyeTe }KeCTKOCTM U LUMPUHbI PACKPbITUA TPELLMH NPUHUMALOTCA:

a) nosHoe 3awem/eHre NOJIKU B NOMepeyHbiX M NPoAo/bHbIX pebpax U WapHUPHOe onupaHue
nonepeyHbix pebep, ecan pacyeT BeAETCA MO CXeMam paspyLleHus, NpuBeaeHHbIM Ha puc. 9.20, a, 6;

6) nosHoe 3awemseHre nonepeyHbix pebep B NPOAO0/bHbLIX MPU pacyeTe Mo CXeme paspyLleHus,
npueeaeHHoM Ha puc. 9.20, B;

B) 3allem/ieHMe C OA4HOW CTOPOHbI nonepeyYyHoro pebpa M LWapHMPHOE onupaHuUe C APYron npu
cxeme paspylueHus, npuseaeHHon Ha puc. 9.20, r.

Mpu onpeaeneHnn npornbos nonepeyHbix pebep cneayet NPMHMMATL TaBPOBOE CevyeHMe pebpa
(puc. 9.20, ceyeHne lI-l1).

PacueT npogonbHbIx pebep Ha KpyyeHue

9.4.8. B KpaliHMX NAMTax CKNaZ4aTbiX NOKPbITUI, OCyLLEeCTBAAEMbIX 6e3 HOPTOBbLIX 3/1eMEHTOB, U B
NAMTax, NPUMbIKaAOLWMX K GOHAPHLIM NPOEeMam, KpoMe CXem paspyLleHus, NpuBeaeHHbIX Ha puc. 9.20, a,
6, B, MOXKET MMETb MECTO TaK}Ke CXema paspyLleHus, npuseaeHHas Ha puc. 9.20, r. KpyTawmne MoMeHTbI

45| nencTByloLIME B HAKNOHHbIX CEYEHUAX KOHLIEBbIX Y4aCTKOB NPOAO0bHbIX pebep noa yrnom 45° K nx
HUXHel nnockoctn (puc. 9.20, ceyeHune V-V), BOCMPUHUMAIOTCA CETKaMW, YCTaHaBAMBAEMbIMU Ha
KOHLLEBbIX Y4aCTKax NpoAo/ibHbIX pebep, n onpeaensatoTca no popmyse

M, =[q(B+b)’(3c—2a,)/48—(M,, +2M24)]/2\/5. (9.25)

Bo Bcex cayyanax usrMbalowmii MOMEHT 05

BOCNPMHUMAET yCUANI pacTaxeHus (puc. 9.20, ceueHune V-V).

M, <0

MU3-3a TOro, 4YT1O YyrnoBaA apmatypa He

Ecau B pesynbrate pacuyetoB no ¢opmyne (9.24)
pebep apmnpoBaTb Ha KpydyeHue He TpebyeTca.

, TO KOHLeBbleé Yy4aCTKU MPOAO/IbHbIX

Cxembl pa3pyLieHmna CKnagokK

9.4.9. KopoTKure npmusamaTmyeckmne CKNagKu NOKPbITUA Ha AENCTBME paBHOMEPHO pacnpeaeneHHoM
HarpysKu paccunTbIBaAKOTCA MO TPEM CXemMam paspylieHunn (puc. 9.21, a, B, r), OXBaTbIBAOLLMUM OAHY UM
ABe rpaHu y cBobogHoro Kpas.
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a - CXeMbl pa3pyLLUEHUsA NepBOM rPaHn CKAa4KU U BOPTOBOro
3fiemeHTa; 6 - Anarpamma CKopocTein BUPTYasibHbIX
nepemeLLeHn; B - CXeMa paspyLleHunin ABYX rpaHen
CKNAZKM C U310MOM HOPTOBOIO 31IEMEHTA; T - TO XKe,

6e3 n3sioma HopTOBOro 3/IEMEHTa; 4 - NONepeYHoe ceyeHme

CKNAZKM y Kpan; 1 - 4 - 3BeHbA B CXeMaXx paspyLLeHus;
5 - nepBble rpaHK CKNaaKu; 6 - nepBas n BTopas
KpaliHue rpaHn CKNafKK; 7 - cpeaHAfA YacTb CKAALKM

PucyHoK 9.21. Cxembl paspyLleHMA CKAaa4aToro NoKpbITUA

M3rm6arou.|,1/|e MOMEHTblI OnpeaenAarTcda Ha OCHOBE KMHEMATUYeCKOro cnocoba TeopuUn

npeaenbHOro pasHosecusa. Hanpumep, ana onpegeneHuns narnbatoliero MOMeHTa 12 B NpoonbHOM
pebpe paspesHOW CKAaaku AuHuM msnoma 1 - 3, nepecekarwoume 3to pebpo (puc. 9.21, a), 3apatoT
eAVHUYHOE BO3MOXKHOE nepemelyeHne. PaboTy BHeWHeN HarpysKu, NOJIYYEHHYIO Ha MepemMelLeHUsaxX
KECTKMX 3BEHbEB CXEMbl WM3/10Ma, NMPUPABHMBAIOT K paboTe BHYTPEHHUX CUA Ha JIMHMAX M3/10Ma
(nnacTMyeckmx WapHMpax), coeguHAOWMX 3TU 3BeHbA. Ecan nnHmna nsnoma 1 - 3 nepecekaeT HECKONbKO
npoaonbHbIX pebep (puc. 9.21, B, r), To U3rnMbaloWMii MOMEHT onpeaenseTca Ansa Bcex pebep.

Mpu nsnome AByX rpaHel cKNagKkM paboTta BHYTPEHHUX CUA onpeaenseTca U3 NPoCTPaHCTBEHHOM
CXEMbI NepeMeLLLEeHNI KECTKMX 3BEHbEB. B 3TUX Cy4Yanx KpOMe NepemeLLeHMIA, COBEPLLAEMbIX 3BEHbAMM
1 - 4 U3 UX NJIOCKOCTU, UMEIOT MECTO MepemeLLeHNs B MIOCKOCTU OAHOW U3 rpaHen, N3NOM KOTOPOIt
NPOUCXOAMT Kak Gankm Ha ABYX Onopax OT AOCTUMKEHMA B HAK/IOHHbLIX CEeYEHUAX MpenenbHbIX

M
nsrnbaowmx momeHTos  “! (puc. 9.21, 8, r).
9.4.10. Mpw pacyeTe Hepaspe3HbIX CKAAA0K MOKPbITUI apMUPOBaHNE NPOAO/IbHbLIX pebep NanT u
6OpPTOBbLIX 3/1eMEHTOB NOAOWMPalOT B COOTBETCTBUM C YCUMAMAMWU OT HarpysoK, AenCTBYHOWUX [0
3aMOHO/INYMBAHMA WBOB MeXAY COOPHbIMU 3N1EMEHTaMK, @ APMUPOBAHME NOJIKM U NonepeyHbix pebep



NJNT - B COOTBETCTBUU C YCUNTUAMU OT HArpysok, p,eﬁcmyrom,mx nocae 3aMOHOJINYMBAHUA WBOB. B cTagnun
M, M,
KCnayaTauun onpegeneHno noanexat OMNnopHbleE MOMEHTbI n Ha MNPOMEKYTOYHbIX

y M, =0 M,=0
anadparmax (Ha KpaltHux anadpparmax 0! no 0 ).

B HepaspesHO cknagKe MOKpbITUI 6ecdoHapHbIX 34aHMA OMOPHbIE apMaTypHble KapKachkl,
YyCTaHaB/AMBAEMDbIE B LUBbI MeXAy 60PTOBbIMU 31I€MEHTAMM U NAUTAMMU, @ TAKXKE MeXAY NNTaMu Nepsomn
WM BTOPOW rpaHeli Hag auvadparmamu, ABASIOTCA PacCYETHbIMU. M3 KOHCTPYKTUBHbLIX COOBparkeHuit B
OCTanbHble LWBbl MeXAy NAnuTaMmu Hag Anadparmamum pPeKoMeHAYeTcs YCTaHaB/MBaTb KapKacbl. B
NOKPbITUAX 34aHUI C POHAPAMM, A TaKKe B MOKPLITUAX NO POHAPAM BCe apMaTypHble KapKacbl ABAAIOTCA
pacyeTHbIMMU.

Ecan cymmapHaa BenMYMHA OMNOPHbBIX MOMEHTOB Hag, Auadparmoi, Noay4yeHHaa M3 pacyeTa no
CXeMaM paspyLIeHUns, NpMBeAEeHHbIM Ha puc. 9.21, a, r, 6bosblue n3rnbaroLLero MOMEeHTa, MOAy4YeHHOro U3
pacyeTa No cxeme paspyleHus, NpuBeaeHHOM Ha puc. 9.21, B, To noabop cevyeHUs paboumnx cTeprrHel
apMaTypPHbIX KapKacoB, YCTaHAB/MBAEMbIX B LIBAX MexAay OOPTOBbIM 3N1€MEHTOM U MJUTON, a TaKKe
MeXay navTaMmu NepBOM M BTOPOM FpaHel CKNagKu Hag guadparmamu, NPoM3BOAUTCA MO OMOPHbIM
MOMEHTaM, MOJIy4EHHbIM MO CXeMaM paspyLUeHUA, NpUBeAeHHbIM Ha puc. 9.21, a, T.

Ecnm cymmapHas BeIMYMHA 3TUX Ke OMOPHbIX MOMEHTOB HafA Anadparmon MmeHblue M3rnbatoero
MOMEHTA, MOJYYEHHOrO M3 pacyeTa NO CXeme paspylleHusa, NpuMBeAEHHOM Ha puc. 9.21, B, To 3TOT
OMOPHbIA MOMEHT cneayeT pacnpefennTb MeXay LBamMmu TakMM 06pa3om, YTOObl Ha KaApli OB
npuxoamnaacb Be/MYMHA MOMEHTAa He MeHblle, YeM BblYMCAEHHAA MO CXemMmam paspylleHus,
npmeegeHHbIM Ha puc. 9.21, a, r.

9.4.11. MNpu pacyeTe paspesHbIX CKAALOK NOKPbITUN apMUPOBaHME MOJIKM U NonepeydHblx pebep
nAMT noAbupatoT B COOTBETCTBMM C  IKCMJIYAaTAaLUMOHHBIMW  Harpyskamu, AeUCTBYHOWMMM nocae
3aMOHO/INYMBAHMA WBOB. B cknagkax nokpbitnit 6e3 ¢doHapeit cneagyet onpenenatb M3rnbawome
MOMEHTbI B MpO/ieTax NpoAo/bHbIX pebep MepBol U BTOPOM FpaHeEN CKAAAKW. B oCTanbHbIX rpaHsax
CKNafKM (B cpeHel YacTu NoKpbITUA) apMUPOBaHME NPOAObHbLIX pebep NAuUT onpeaenseTcs U3 pacyeTa
no cTagMAM U3rOTOBAEHMA, TPAHCNOPTUPOBAHUA N BO3BEAEHUA. B NOKpbITUAX 34aHUI ¢ OHapAmM, a
TaK)Xe B MOKPbITUAX NO GOHapsam cresyeT onpenenntb usrmbatowme MOMEHTbl B NPOAO/IbHbIX pebpax
BCEX M/NT.

PacueT Ha casuratowme ycmnma

9.4.12. MaKcMmanbHble cABUraloLWme ycuaus Sl n S2, AeicTBylOlWLME CnpaBa M C/leBa Ha
anadparmy B NNOCKOCTU NEPBON rPaHM CKAALKKU, COCTaBAAIOT CABUratoLme ycuams S, BOCNpMHUMaemMble
6ETOHHbIMU LUNOHKaMW BEPXHEro nosca anadparm HepaspesHbIX CKAagYaTbiX NOKPLITUIA. B pa3pesHbix
CK/lagyaTbiX NOKPbITUAX CABUIAOLLEE YCUIME BOCMIPUHMMAETCA CTaZIbHbIMWU YNOPaMM, MPUBAPEHHbBIMU K
3aKNaf4HbIM  OeTanAM OMOpHbIX Yy3710B Aguadparm, a B MNOKPbITUAX C ¢OHapamM - 6BeToHOM
3aMOHO/IMYMBAHUA B y3/1€ ONUPAHUA NAUT U CTOMKKU pambl poHapa Ha gmuadparmy.

MpoBEPKY HAKNOHHbLIX CEYEHWN MEepPBOM FPAHU CKAAAKM HA AENCTBUME CABUTaloWMX YCUAUI
NPOM3BOAAT TaK e, KaK 1 6anoK Ha gelicTBMe NONEPEeYHOM CUbI.

Casuralowme ycuama 1 uam 2 B pa3pesHblX CKAaa4vaThiX NOKPbLITUAX NepeaaloTca Ha agnadparmy
B TOYKAX NPMBapKM NPogo/bHbIX pebep NAuTbl. B paccmaTpuBaemMbiX NOKPLITUAX NANUTbI PEKOMEHAYEeTCA

NpVBapMBaTh C YeTbIpex CTOPOH, MO3TOMY Ha OHO NPoAonbHOe pebpo npuxoantca ~ Lwuam 7 2,
Ha 3Ty BeAMUMHY CABMralolLein Cubl cnedyeT PaccuyMTbiBaTb CBapHblE LWBbI, KpensauiMe BCe MAuTbl K
Anadparmam. Y Kpaes MOKPbLITUA U Y TemnepaTypHbIX LWBOB, rAe OCb NepBon Auvadparmbl CMmelleHa,

caBuralollee ycuame | nepegaetca Ha 04HO NpoaonbHoe pebpo. Hecylilyto cnocobHOCTb NPOA0ABHOrO
pebpa Ha ckanblBaHMe ciegyeT onpeaenats no Gopmyne

P= aRb,uho’ (9.26)



rae @ - KOIQOULMEHT, NPUHMMAEMbIN ANA TAXKENbIX GETOHOB paBHbIM 1, AnA GETOHOB Ha
NOPUCTbIX 3anonHuTensx - 0,8;

U - cpeHee apudmeTUYecKoe Mexay nepumeTpamm OCHOBaHWI NMpamuabl, obpasytoueiica npu
npogasAnMBaHUN.

P<S,
n

Mp Heob6X0ANMbl KOHCTPYKTUBHbIE MEPONPUATUA B BUAE YCTPOWCTBA CBA3M MeEXay

NAUTaMM NEepBOM M BTOPOM rpaHei CKNafKuM Mo Bepxy TopLeBbix pebep, 4To NO3BOAAET yacTb |
nepeaaTb Ha NAUTY BTOPOM rpaHu NOKPbLITUA.

Pacuet gnadparm

9.4.13. B cTaguu 3KcnayaTaumu Ha Anadparmbl OT CKAAAKM MNepenaeTcs Harpyska B Buae
HOPMabHbIX U CABUTraOLWMX YCUAUIA. [loNyCcKaeTcA BeCTU pacyeT anadparm Ha BepTUKAAbHbIE HArpy3KHy,
cobupaemble € rpy30BbixX NAOWAAEN, MPUXOAALLMXCA HA COOTBETCTBYHOLLME Y3/ibl.

CtaTnuyeckuit pacyetr auadparm npousBOAMTCA C YYETOM KECTKOCTM Y3/10B KaK MHOFOKPATHO
CTaTU4YECKU Heonpegennmon cuctemol. [lonyckaetcA BecTU pacdeT Auadparm Kak LApPHUPHO-
CTEP’KHEBOW CUCTEMbI C Y4ETOM M3TMHAOLLNX MOMEHTOB, BOSHUKAIOLMX OT HAaPYLLUEHWUS LLeHTPALLMN y3/10B.

KOHCTpyMpoOBaHMe KOPOTKUX NPU3MATUYECKMX CKAAA0K

Cknaaku moryt 6bITb OAHO- U MHOFOBOJIHOBBIMW B NOMEPEYHOM HAMpPAB/JEHUMU, PA3PE3HLIMU U
Hepa3pesHbiMW - B NPOAOAbHOM. KOpoTKMe npusmaTUyecKme CKNafKM PEKOMEHAYeTCA BbINOAHATb
c60PHO-MOHONUTHBIMKU. COOPHbIE 3N1EMEHTBI CKAAAKM CBAPMBAIOTCA MeXAy COOOM Ha MOHTaXe, a LBbI
MeKAy HUMU 3aMOoHOAnYMBaOTCA. MNanTbl K Anadparmam cnenyet NpUBapuBaTh HA BCEX YETbIPEX Onopax
no JOCTYNHOMY KOHTYpY.

CoBmecTHYt0 paboTy 31eMeHTOB CKNaZl0K pekomeHayeTcs obecneyunsats:

ANA HepaspesHbIX CKAAA0K - YCTPOMCTBOM BETOHHbIX LUMMOB Ha BepXxHeM nosce anadparm, nasos
Ha HapYXHbIX FPaHAX MNPOAO/bHbIX U TopueBbix pebep NAUT U GOPTOBbLIX 3N1EMEHTOB, YCTAaHOBKOM
apMaTypHbIX KAPKacoB B WBAX 3aMOHO/INYMBAHNSA;

ANA pPa3pesHbIX CKNAA0K - YCTPOMCTBOM Na30B Ha HapyXHbIX FPaHAX.

9.4.14. MNpuamatnyeckne CKAALKM peKoOMeHAyeTCA MPUMEHATb B MOKPbITUAX OLHOITAXKHbIX
NPOM3BOACTBEHHbIX 34aHNIA MAaCCOBOro CTPOMTENbCTBA NposieTamn 18 - 36 m ¢ poHapamu n 6e3 poHapel,
C MOCTOBbIMM KpaHaMM rpy3onogbemMHOCTbio 40 50 T.

K anemeHTam CKAaZKW JOMNycKAeTcA MoABECKa [ABYX- WAM  TPEXONOPHbIX KpaH-H6anok
rpy3onoabeMHOCTbO OT 1 40 6 T AM noaBecHoro Tesbdepa rpy30noabeMHOCTbIO 40 5 T.

9.4.15. ina ob6pa3oBaHMA NPU3IMATUYECKON NOBEPXHOCTU CKAALKN PEKOMEHAYETCA MCNO/Ib30BaTh
NAoCKne pebpucTbie NAUTbl pasamepom 3 X 6 nam 3 x 12 m.

OuepTaHue BepxHero noAaca pguadparm JO/MKHO COOTBETCTBOBATb MOBEPXHOCTU CKAagKW. B
HepaspesHbIX CKAaAKAX Noc/ie 3aMOHONNYMBAHMA 0O6pPa3yeTcs KOMMNEKCHOe CeyeHne BEPXHEro NOSACa,
yTO No3BonsAeT obnerdynTb guadparmy (puc. 9.22).



1 - 6eTOHHbIe WKNbl Ha BeEpPXHEM nosice anadparmol;

2 - CTep)KeHb, apMUPYIOLLMIA KOMMNEKCHOE ceveHne; 3 - nasbl
Ha TopuEeBbIX pebpax NauT; 4 - KapKac B NPOA0JIbHOM LUBE
MeXAy NAUTamu Hag, guadparmamu; 5 - nasbl Ha NPOAOJIbHbIX
pebpax nauT; 6 - NnpoaoabHble pebpa NauT; 7 - BepPXHUM
nosc anadparmsl; 8 - Topuesblie pebpa nanTt

PucyHok 9.22. Y3en conpsaKeHusa nauT c anadpparmoi
NpW KOMMNJIEKCHOM CeYEHUN BEPXHErO noAca

JonycKkaeTca ncnonb3oBaHue TUMNOBbLIX Gepm, 0O4epTaHNE KOTOPbIX HE COOTBETCTBYET NOBEPXHOCTH
CKNafKu. B aTom cnyyae KOMMNIEKCHOE cevyeHue He obpasyeTca, a pebpa NAWUT CKNAAKM ONUPAKOTCA Ha
6EeTOHHbIe CTONBMKM, ycTpamBaemble B y31ax Gpepm.

9.4.16. CbopHble XKene3o0beToHHble 3NeMEHTbl CKAaAyaTbiX MOKPbITUMA  peKomeHayeTca
NpoeKTUpoBaTb U3 Taxenoro (knaccos B15 - B30 no npoYyHOCTM Ha cxKaTue) uam nerkoro (knaccos B15 -
B20) KOHCTPYKTUBHOrO H6eToHa.

Onadparmbl pekomeHayeTcs npeaycmaTpuBaTb U3 Taxkenoro 6etoHa (knaccos B30 - B50 v Bbiwe).

9.4.17. B KayecTBe NpeaBapuUTeIbHO HaNpAXKeHHOW apMaTypbl MPOAO0/IbHbIX pebep NauT, 6opTOBbIX
31eMEHTOB W HUXKHUX NoAcoB pepm-gmuadparm peKoMeHAYETCA NPUMEHATb CTEPXKHM U3 CTanuM KNaccos
A500, A600, A800 1 apmaTypHble KaHaTbl Knacca K1400. Moaky nauT TonwmHoi 30 Mm pekomeHayeTca
apMMpPOBATb CBAPHbLIMM CETKamMM M3 apmaTypbl Knacca B500. HeHanpsraemyto apmatypy pebep nawmr,
anemeHToB Anadparm, a TakkKe LWBOB 3aMOHONNYNBAHUA PEKOMEHAYETCA BbINONAHATL B BUAE CBAPHbIX
KapKacos n3 ctanum knaccos A400, A500.

9.4.18. B Hepa3pesHbIX CKAaAKax LWOB A8 3aMOHOAMYMBAHUA Hag anadparmon obpasyerca B
pe3y/ibTaTe COOTBETCTBYIOLLErO pa3sMeLL,eHNA TOPLEBLIX pebep NANUT NOKPbLITUA.

WnpuHy WBOB MeXKAy NANTaMU PEKOMEHAYETCA Ha3Ha4yaTb He MeHee: A/1A NPOAO/bHbIX WwBoB 50
MM; ONA NoNepeYHbIX WBOB Haa anadparmamm - 200 mm.

3aMoHOAMYMBaHME LIBOB peKkoMeHayeTcs BeTOHOM, Kiacc KoToporo He meHee B15, a B 3MMHee
Bpems - B25.

KoHCTpymnpoBaHWe afieMeHTOB CKNaLKK
9.4.19. MNANTbI CKNAAOK PpEKOMEHAYETCA NPOEKTUPOBATb C HOMUHANLHbLIMMK pasmepamm 3 X 6 1 3 x

12 m. MNpoaonbHble pebpa peKomeHAyeTcA BbINOAHATb NPeABapUTENbHO HaNPAXKEHHbIMW; NoMnepeyHble
W TopLeBble - HeHanpsaKeHHbIMK (puc. 9.23).
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1 - nonepeyHoe pebpo; 2 - TO Ke, TOPLEBOE;
3 - TO }Ke, NpoAo0sbHOE; 4 - NOAKA NANUTLI; 5 - apmaTypHaA
CeTKa NOJIKK; 6 - Na3bl HAa NPOAO0/IbHbIX pebpax NanThbI
M BOPTOBOro 3/1IeMEHTA; 7 - KpanHMN 6OPTOBOM 31IEMEHT

PucyHok 9.23. ManTtbl n 60pTOBbIE 3/1EMEHTbI

. (1/30-1/35)1,
bICOTY NPOAO/IbHBIX pebep pekomeHAyeTcA NPMHMMATL B Npeaenax .

LLlar nonepeyHbix pebep peKoMeHAyeTCA NPUHUMATL PaBHbIM 1 - 2 M. BbiCOTy nonepeyHbix pebep
pekomMeHAayeTcs HasHavaTb B npegenax 1/15 - 1/20 pacyeTHOro npoaeTa, PaBHOTO PACcCTOAHUIO MEXKAY
BHYTPEHHUMM TPaHAMM NPOAO/AbHbIX pebep. Ha HapPyXKHbIX [paHAX MpPoJOoNbHbLIX pebep
npeaycmaTpuBaloTca nasbl, obecneymBsatoye BOCNPUATAE CABUTAIOLLMX YCUANA MexXay nauTtamu. MNasbl

pacnonaratoTca Ha AnHe (1/3 _1/4)11 (puc. 9.23).

MpY KOMMNAEKCHOM CeYeHUN BepxHero nosAca gnadparm nasbl PEKOMEHAYETCA YCTPamMBaTh TaKKe
Ha TopueBbix pebpax. B 3Tom ciyyae Topuesble pebpa yCTpPaMBalOTCA YBEAMYEHHOM BbICOTbI, YTO
No3BO/SAET HEe CTaBUTb OManybKy NpyM 3amoHOAMUMBaHUM (puc. 9.22).

9.4.20. Pa3smepbl 6OPTOBbLIX 3/1EMEHTOB, KaK M NAUT, ONpPeaenAloTcA pPacyeTHbIMU U
KOHCTPYKTUBHbIMK COOBparkeHnamMM. Kak npasuno, 60pToBble 31€MEHTbl NPOEKTUPYIOTCA NOTKOBOMO
cevyeHus c TopueBbiMu pebpamu 1 6e3 NnpomexKyToUHbIX pebep (puc. 9.23).

BopToBble  3/eMEeHTbl  PEKOMEeHAYeTCA  MPUHMMATb  ABYX  TUMOPA3sMepoB:  KpaliHue,
yCTaHaBAMBaemble BAONb KpaeB 060/104eK, U cpegHUe, yCTaHaBAMBaEMble MO BCEM MPOMENKYTOUYHbIM
pAAaM KOJIOHH MHOTOBOJIHOBbIX CKNaZO0K U COeAMHSAIOLLME MeXAY CODOW OTAe/IbHbIe BOJHbI.

9.4.21. Auadparmbl CKNaZuaTbiXx MOKPbLITU pPEKOMEHAYEeTCA NpPOoeKTUpoBaTb B BuAe depm
CEerMeHTHOro o4epTaHus, 6e3pacKoCHbIX Gepm, a TaKKe apoK C KenesobeToHHON MAM CTasbHOM
3aTAXKKOMN.

Oco6eHHOCTbI0O KOHCTPYKTMBHOTO pelleHus pepm-guadparm HepaspesHbiX CKNaAYaTbIX NOKPbITUI



ABNAETCA HanuuMe OETOHHbIX LIMNOB Ha BepxHeM nosice, obecrneymBalOLMX COBMECTHYIO pPaboTy
anadparmbl ¢ NANTaMU U BETOHOM 3aMOHOIMYUBAHUS.

Onadparmbl paspesHbix CKAaA4ATbIX NOKPLITUI NPOEKTUPYOTCA 63 LWMNOB NO BEpPXHEMY noscy. B
3TOM C/ly4ae COBMECTHOCTb PaboTbl CKNAAKM € AMadparmoi AOCTUTAeTCsA 3a CYET CBAPHbIX COeANHEHUI
NANUT U Gepm, PacCUMUTbIBAEMbIX HA BOCMIPUATUE CABUTAIOLLNX YCUAUIA.

Ouadparmbl nponetom 18 - 24 M NPOEKTUPYIOTCA, KaK NPABU/IO, LLe/IbHbIMM.

[nanponetos 30 - 36 M peKOMEHAYETCA YCTPOMCTBO COCTaBHbIX CTaneXKene306eToHHbIX Anadparm,
MOHTUPYEMbIX U3 OTAENbHbIX 6IOKOB C MOMOLLLIO NEPECTABHbLIX NOAMOCTEN. BNOKM CTbIKYHOTCA CBapKOi
3aKMagHbIX AeTanei, a 3aTAXKKa BbIMONHAETCA U3 NPOKATHOrO MeTanna.

Mpwu cTanbHOM 3aTAXKKE PEKOMEHAYEeTCA YCTpPamMBaTb CTPOUTENbHbIN BbIrMO Y3/10B HUXKHEro noAca,

. (1/200—1/250)1,

paBHbIN
KoHCTpynpoBaHUue y310B CKNaAYaTbIX MOKPbITUIA

9.4.22. XapaKTepHble Yy3/1bl PEKOMEHAYEeTCA KOHCTPyMpoBaTb, KaK MOKa3aHO Ha puc. 9.24,
KpenneHne noagsecHOro KpaHoBoro o6opya0BaHMA PpeKOMEHAYETCA OCYLLECTBAATL K Anadparmam, Kak B
TUNOBbIX KOHCTPYKUMAX. B CKnNagyaTblX MNOKPbITUMAX LOMYCKaeTCA YCTPOMCTBO  a3pPauMUOHHbIX,

(1/2-1/3)l,

CBETOA3PALMOHHbBIX U 3eHUTHbIX GOHapen ¢ LWMPUHOW NPoema, paBHOM
doHapen npegycmaTpmBaeTca Ha BEPXHUI noac guadparm.

. OnunpaHne pam
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a - conpsykeHune anadparmbl c 6OPTOBLIM 3/IEMEHTOM U MANTOMN
HepaspPe3HOro CKAaf4aToro NOKPbITUSA; 6 - TO XKe, C NANTOM
pa3pesHOro CKNAaAYaTOro NOKPbLITUA; B - KPENJeHME NAUTbI

K doHapHOM NaHenun; 1 - anadparma; 2 - NAMTa CKNALKK;
3 - 6OPTOBOW 3NEMEHT; 4 - apMaTypHbIN KapKac B LWBE
3aMOHO/IMYMBAHMA; 5 - cTanbHOM ynop; 6 - poHapHan

naHenb; 7 - COEANHUTEIbHAA NJaHKa-NoOABECKA

PUCyHOK 9.24. Y3nbl CKNag4aToro NoKpbITUA

Mpoembl AnA NPOAO/bHbLIX MU NONEPEYHbIX 3eHUTHbIX POHApPel PpeKoMeHayeTcs ycTpanuBaTh Npu
NOMOLLM NANT-PAMOK UM NIUT C OTBEPCTUAMM.

MpoaonbHbie pebpa NAUT, NpuMbIKalolwmMe K GOHapHOMY NpPoemy, PeKOMeHAYyeTcA KpenuTb
nocpeanHe nNpoJieTa K cTasbHOM poHapHoM naHenn (puc. 9.24, B). PoHapHaA naHeb NP 3TOM A0JIXKHA
6bITb paccunTaHa Ha AOMNONAHUTENbHYIO Harpy3Ky OT MOKPbITUA.

10. Kynona
OCHOBHblE NOJIOXKEHUA

10.1. Kynon npeacraBnseT coboi NMpOCTPAHCTBEHHYIO »KeNe306eTOHHYI0 KOHCTPYKUMIO B BUAE
BbINYKA0M 060/104KM KPYFA0ro, 3NANNTUYECKOTO UM MHOTOYFO/IbHOMO OYEePTaHMA B NAaHe.

dnemeHTamM KynoJioB CYKaT, Kak MPaBniIo, 0CECMMMETPUYHANA 060104Ka BpaLLEeHMA U PaCcTAHYTOE
onopHoe KonbLo. Mpu Hannumm GoHapHOro Npoema B BEPLUMHE Kynoaa yCTPamBaloTca cKaToe GpoHapHoe
KOJIbLLO, @ TaK»Ke MPOoeMbl M OTBEPCTMSA, PACMO0KEHHbIE HA BOKOBbIX y4acTKax Kynosa.

CpeZMHHYI0 NOBEPXHOCTb 060/I04YKM PEKOMEHAYETCA MPUHUMATL B BUAE NMOBEPXHOCTU BPaLLEHUA:
KOHyca, cdepsbl, napabonouaa, annmncomaa v ap. (puc. 10.1). Kpome TOro, 060s04Kka MOXKET ObITb
06pasoBaHa BONHUCTBIMM M CKNAZYaTbIMKU 3/eMeHTaMu. B MOKPbITUAX HAXo4AT NMPUMEHEHWE TaKKe
enes3obeToHHble ceTyaTble U MHOTOrpaHHbIe Kynona.



a - reomeTpun; 6 - cxema ycunmin; 1 - ocb BpalLeHus;
2 - napannens; 3 - MepuanaH; 4 - KpaeBon NapanienbHblit Kpyr

PucyHok 10.1. O60/104Ka BpalleHus

10.2. Kynosia NpoOeKTUpyloTcs B BUAE MONOTUX MAM MOLSBEMMUCTbIX TOHKOCTEHHbIX 060J/1I04eK.
MoAbem KynoaoB peKomeHAyeTcs NpuHUMaTh He meHee 1/10 anameTpa ONOPHOro KOHTYpa 060/104KM.

OnopHoe KO/bLO MOXET JeXaTb Ha CMAOWHOM OCHOBaHWW, 06pa3oBaHHOM CTEHaMW, WAM Ha
OTAENIbHbIX KONOHHAX.

10.3. KynosibHble NOKPbLITUA MOTYT NPOEKTUPOBATLCA MOHOJIMTHbIMU, COOPHO-MOHONUTHBIMU UK
c60pHbIMW. MOHONUTHBIE KYMOJia PeKoMeHAyeTcA npeaycMaTpuBaTb FAagKMMK, a cbopHble - u3
pebpUCTbIX LUANHOPUYECKMX NN NNOCKUX NAHENEN.

MpX NPOEKTUPOBAHUM KYyNonoB caedyeT y4yuTbiBaTb obwme pekomeHgaumwn pasgenos 4, 5 un 6
HacToAawero Cl no pacyeTy U KOHCTPYUPOBAHUILO.

PekomeHgaumm no pacyety

10.4. PacyeT KynoJsioB NpOU3BOANTCA MO ABYM Npeae/ibHbIM COCTOAHUAM C Y4ETOM PeKOMeHAaLni
pasgena 4.2 HactoAwero CIl. Mpu 3Tom onpegeneHne ycunuii B 3N1eMeHTax KynoJioB AO0MNycKaeTcA
Npou3BOANTb METOAaMMN TEOPUN YNPYroCTU, U3N0XKeHHbIMKM B nn. 10.6 - 10.9. Mo HalAeHHbIM yCUANaM
pacyeT MPOYHOCTU CEYEHMM, KECTKOCTM U  TPELWMHOCTOMKOCTU Kene306eTOHHbIX 3/1eMEHTOB
npounsBoanTcaA coriacHo TpebosaHmnam CHuMM 52-01. Ana cayyaes, npeaycmoTpeHHblx nn. 10.11 - 10.15,
pacyeT KyrnoJioB No HecyLen cnocobHOCTU NPOU3BOAMUTCA METOA0M NPeLeNbHOro paBHoOBECHA.

10.5. Mpun NPOEKTUPOBAHUM KYMOJIOB YCUAUA MOXKHO Onpenenatb no 6e3mMoMeHTHOM Teopun ¢
HaNOXeHUeM ycuamin Kpaesoro a¢pdeKkta. besmomeHTHOe HanpAXKeHHOe COCTOAHUE ynpyroin 06004KHM €
BEPTUKAIbHOW OCbIO BPALLEHMA MOXKET ObITb 06ecneyeHo N1Lb NPU CReayoLLNX YCA0BUAX:

NAABHbIX U3MEHEHUAX TOLMHbBI CTEHOK KynoJjia U pagnyca KpMBM3HbI MepuamaHa, a TaKKe npu
paBHOMEPHbIX CUMMETPUYHbIX Harpy3Kax, L4eMNCTBYOWMX Ha 060104KY;

CcBOBOAHbBIX PagnanbHbIX U YrNOBbIX NepemelleHuAX KpaeB 060N0YKM, NPU 3TOM Hanpas/eHue
MePUANOHANbHbBIX YCUAUIA A0NKHO ObITb NO KacaTeNlbHOW K MepuanaHy.

B aTOoM cnyyae KpaeBble YCNOBUA OOONOYKM CTATMUECKM Onpesenvmbl. B mpoTMBHOM cny4yae
HanpAXXeHHO-4edOPMUPOBAHHOE COCTOSIHME Kymnosa [JAO/KHO OnpenenatbCs C y4eTom [AeicTeuA
M3rnbatoLLnMx MOMEHTOB.

OnpegeneHune ycuanin no 6eamomeHTHOM Teopun

10.6. MNpn cCMMMETPUYHOW HarpysKe B CTEHKE Kynosaa AelCTBYHOT HOpMa/ibHble MeEPUANOHASbHbIE

1 Nz 1
N KOoNbLeBble yeunusa (puc. 10.1). Yeunume Ha eaMHULY AAWHBI MepuanaHa onpeaenaioT us

yCnoBuAa paBHoBeCUA CErMEHTa, OTCEYEHHOTIO OT KynoJia KOHWYeCKoM NOBEPXHOCTbIO C YIr/1IOM pacTBOpa (0



y

e
. 2
27 R, sin (p'(loll)

1

rae ¢ - BepPTUKabHaA paBHOAeﬁCTBYPOUJ,aFI BHelHeMn HArpyskmn Ha 4acTb 060/104KM BblILE
paccmaTpmnBaemoro ce4eHuaA,

2 - paZmnyC KPMBU3HbI HOPMANbHOTO CEYEHUA, MEPMEHANKYNAPHOIO K MEPUANAHY B JaHHOM TOUKe
(AnnHa HOpMann NOBEPXHOCTU A0 OCU BpaLLEHUS).

Pacnop Kynona H onpeaensioT Kak ropusoHTaNbHYI Npoekumio |

P

- 27 R, sinp,tgp,

,(10.2)

20

roe - 1/2 ueHTpanbHOro yrna Ayru 060M0YKM B MEpPUAMOHANIbHOM HanpaBAeHUW.

Pactarusatowee ycuame 0 B Konble onpeaensatoT no opmyne

”
No — P
27180 (103

OHO OO0NXHO 6bITb UeMnKOM BOCNPUHATO KO/'IbLI,EBOVI apmaTypon.

Nk
KOJ‘IbLI,EBoe ycunumne Sk B d)OHapHOM Konbue onpegenatoT no d)opmyne
Nsk = _pRZSk Cos gpsk , (10.4)

roe p - Harpyska Ha 1 m ¢oHapHOro KonbLa.

MHpaekebl 0 u sk B popmynax 10.2 - 10.4 yKasbiBalOT Ha TO, YTO BCE MEpPEMEHHble BeJINYMHbI,
BxoAAwme B 3TM GOPMYy/bl, OTHOCATCA COOTBETCTBEHHO K LUMPOTE OMNOPHOro M (GOHAPHOro KOoAbLa
060/104KM.

BennumnHy KONbLEBOro yCUAna 2 onpeaenstoT no dopmyne

N,=-R, Z+&
1/ (10.5)

rae z - Hopma/sibHaAa K NOBEPXHOCTU KyMnoJia B pacCMaTpnBaemMom Cce4eHNM COCTaBIAOLWLaA BHELHeN
Harpyskun Ha eanHuUy naowaam noBepxHOCTH.

R =R =R

[na chepuyeckoii 0b6onoukM npy |

N, +N, :ZR;(10.6)

4
V,= 2ﬂRZIpZ sinpd
0 ,(10.7)



p.

- BEpTUKa/ibHaA COCTaBaAOLWaA BHeELWHeN Harpysku.

. R=0 p=qg=
[ns KoHnyeckol 060104KM | p=a const.

_ N, N,
dopmynbl A4na onpeaeneHuns ycunnia , "

0" ana chepryecknx n KoHuYeckux obonoyek
Npu HEKOTOPbIX BUAaX HarpyxeHusa npmeeneHsl B Pykosoactee (MpunoxeHue b, n. 47).

10.7. Mpn 04HOCTOPOHHEM Harpy»KeHWUM Kynosa Harpy3Kon q ee pacnpegeneHve no noBepxHocTu
Z AOMNYCKaeTcsa onpeaenatb no popmyne

z=0,4¢g(1+sin@siny) (10.8)

r4e q - HarpysKa Ha eaAMHMLY NAOWaAM rOPM30HTaIbHOW NPOEKLUUK;
P . 1/2 ueHTpanbLHOro yraa B MeEPUANOHANLHOM HanpaBaeHUu;

W - LI,EHTpaﬂbeIﬁ yron B KonbueBoM Hanpas/1EHUMN.

HopmanbHble yeunua 1, ~ 2 y caguraolime ycuama S onpeaenaioT no popmynam:

1 :
N, =0,4¢R- —+%(2+cos¢)(l—cos¢)2 siny
2 3sin @ - (10.9)
N, =0,4qR -
%+ sin(p—SC(_)—S3(p(2+cos¢))(1—cos¢)2 sinyy
sl ; (10.10)

2
go_ 0,49R (2+cos (p.)(Bl cos Q) cosy
3 Sin- ¢ .(10.11)

B cayyae MCnonb3oBaHWMA  KOHEYHO-3/IEMEHTHbIX MPOrpaMm pacyeTa pacnpegesieHue

OAHOCTOPOHHE CHEroBOW HarpyskM peKoMeHAyeTcA NPMHMMaTb B COOTBETCTBMM C AENCTBYIOLLMMMU
HOpPMaTUBHbIMKW AOKYMeHTaMK "Harpysku u Bosaenctama’.

M, 0
10.8. Kpaesble n3rnbarowme MOMeEHTbI W pacnop Kynona B6/1M3M KONbL,A peKoMeHayeTcs
onpeaenstb MeToA0M cua. CUCTEMA KAHOHUYECKMX YPABHEHUI, BbipaKatoLWMX COBMECTHOCTb YIN0BbIX U
JIMHEMHbIX NepemMeLLLeHNI Kynosia U ONOPHOro KObL,A NO IMHUM UX KOHTaKTa, UMeeT BUA,

a,M,+a,H, = alO; (10.12)

a,M,+a,,H,=a,,

roe ! - B3aumHbI yron nosopoTta oT geictemA 0

B Hanpasa€HUU 3TOT0O MOMEHTA B
ceyeHum s6ansm KO/ibUa;

a . =
12 _ 10 e, ot pevicteua 0 B HanpaBAeHNN MOMEHTa;
a,, M, =1 o
- B3aMMHOe nepemelleHne oT B HanpaBaeHUK ;
al2 =da

21 g cuny B3aMMHOCTU NepemeLL,eHni;



a,, H, H,
- B3aUMHOE nepemeLLeHme ot B HanpasneHun  ©;

a o o o o
10 _ B3aMMHbIN YroN NOBOPOTA B TOM e CEYEHUM, BbI3BaHHbIV BHELIHEN Harpy3Kou;

a " o
20 . B3aMmHoe nepemeuwieHme, BbI3BAaHHOE BHeWHEW Harpyskou, npun cosnageHnn c

HanpaeneHnem H cumMTaeTca NONONKUTENbHbIM.
dyp Gy ap o =1
Ecnv yrabl n COBMaZatoT MO Hanpas/JEHUIO C YIIOM NOBOPOTa , BbI3BaHHbIM ,
TO MX MPUHUMAIOT CO 3HaKOM "natoc", ecnn He COBNAAaloT - CO 3HAKOM "MMHyc". Takoe Ke npaBuio
> = ay , Gy
3HAKOB NPUHUMAETCA U AN IMHENHBIX NepemMeLLeHuiA. NepemeLteHus n BCErAa NoJIOMKUTESbHbI.

o a a
10.9. NepemeueHmna chepuueckoin obonoukn 10 n 20 onpepenatot no dopmynam
a) Npu Harpyske oT cob6CTBEHHOTO Beca

4

%
a,, =-———sing
;(10.13)
g4 sin
== 5| COSPp—— ?
20 0
4R l+cose - (10.14)
6) Npu paBHOMEPHO pacnpeneneHHoOn Harpyske Po Ha TOPU3OHTaA/IbHYIO MpoeKkuuo (no
NMOBEPXHOCTN 060/104KM pacnpeaenaeTcsa No 3aKoHY KOCMHYyCca P =Po COS(0)
3 p,A* .
a,, = 2 P gin 2¢,
8 R : (10.15)
A"
a,, = P gin @, cos2¢,
8 .(10.16)

3HauyeHuMe BeIUYMHbI KoadduumeHTa A ana rnagKkmx Kynoaos onpeaensetca no dopmyne
A=0,76JOR
[na pebpuctbix Kynoaos

A=41 R*/5,

3gecb 7 - MOMEHT MHEpPLUN, NPUXOAALLMNCA HA eAUHULY OJIMHbI, C YYETOM MEpPUANOHA/bHbIX
pebep;

" - npuBeaeHHaA TO/ILWLMHA 060/104KM C y4eToOM CceYyeHNA KOJ1bLLEBbIX pe6ep.

OnpegneneHune KpaeBoro apdeKTa
no NpUGANNKEHHON MOMEHTHOM TeEOPUN



H
10.10. MNpwu Bo3aeiicTBUM pacniopa  © B ONOPHOM KOJiblie BO3HMKAIOT MOMEHTbI

10.2), BbI3bIBAIOLLME MOBOPOT KONbLIA HA Yron ¥, KoTopbii onpeaensetca no popmyne

12R?
o, :—03Hoe
Ebh, .(10.17)
3
2
H———k

4<|N Do

vV

PucyHok 10.2. PacyeTHasa cxema y31a CONpAXKeHuA
OMNOPHOTO KoAbLA M 060104KM Kynona

e
0™ (cm. puc.

M HUA K JIOYKMU, BbI3BAHHbI ManbHbIM n M , npwn Hbl Ha puc. 10.3.
MNepemeleHnsa Kkpaa obono BbI3Ba e pagua acnopo 0 Beae apuc.10.3

9,

PucyHok 10.3. lMepemelueHuna Kpasa 060/104KN,

BbI3BaHHbIE pagna/ZibHbIM pacnopom 0

a a a
11 12 722 1e. nepemelieHuna Kpaes n06bIX

KoaddpuumeHTbl ypaBHEHUs MeToda CUA , ,

Henonornx 060104eK OT HEU3BECTHbLIX 0 n

0 (puc. 10.4), UHTEHCUBHOCTb KOTOPbIX PaBHa eanHULE,
onpeaenaAloTcaA No cieayoumm Gopmynam, NoayYeHHbIM Ha OCHOBE MOMEHTHOM TEOPUN:



A 12R?
a,=—+ R03
D Ebkhk

;(10.18)

—A—Zsin —12R§
Y N Eb. R}

a e

; (10.19)

4 R} 12R; ,
a,, =——sIn" ¢, + +—7e
2D EF, Ebh

.(10.20)

3aecb D - M3rMbHas KecTKOCTb MEepPUAMOHANbHOM MOA0ChI €4MHUYHOM LWWMPUHBLI Kynona. B
dopmynax (10.17) - (10.20) 3HaueHMe moayna ynpyroctn E npMHUMaeTca CHUMKEHHbIM B COOTBETCTBUMN C
pasgenom 5.6 HacTtoawero Cr1.

a) 6)




a - MOMeHT; 6 - pacnop

PucyHok 10.4. MomeHT u pacnop npuv B3auMoaencTeum
060/104KM 1 ONOPHOTO KOAbLLA Kyrnona

. M, H,
NopcTaBms B cucTemy ypasHeHui (10.12) 3HaueHUA KoaPpPULMEHTOB, BbluncaeHHble no popmynam (10.18) - (10.20), HaxoaaTt uckomble % n =~ 0, MomeHTbl

(4) M KO/bLEBOE ycuame 2( ) no A/MHe MmepuanaHa 060104YKM B 3aBUCMMOCTU OT KPaeBbiX 3HAaYE€HNI MOMEHTOB
NOJIyYEHHbIM Ha OCHOBE TeOPUM BaAJIKM Ha YyNPYrom OCHOBaHUMU:

M(A)=-M,(cos A +sin A)e”* + AH,sin g, sin de™” £ (10.21)

2R? . 2R :
N,(A)=N, —TMOe_Z (sinA—cosA) —71‘[0 sin e * cos A

,(10.22)

roe 2 - Konbuesoe ycunune B 6e3MOMEHTHON 060/104UKe;

M(2) Ny ()

- COOTBETCTBEHHO UHTEHCUMBHOCTU MOMEHTA U KOZIbLLEBOIO YCUINA B I'IpOM3BOJ'IbHOﬁ TOYKE Kynona.

BennunHy A onpeaenatoT no popmyne

A=S/F

) A .
roe € cos A neé€ sind bYHKUMM, 3HAaYeHNs KOTopbIx NpuseaeHbl B Taba. 10.1.

A e cosi e *sin A

0

n

0 onpepensaiot no dopmynam,

Tabnnua 10.1



0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8

0,9

1,1
1,2
1,3
1,4
1,5
1,6
1,7
1,8

1,9

0,9004
0,8024
0,7078
0,6174
0,5323
0,453
0,3798
0,313
0,2528
0,1988
0,151
0,1092
0,0729
0,0419
0,0158
-0,0059
-0,0236
-0,0376

-0,0484

0,0903
0,1627
0,2189
0,261

0,2908
0,3099
0,3199
0,3223
0,3185
0,3096
0,267

0,2807
0,2626
0,2430
0,2226
0,2018
0,1812
0,161

0,1415




2 -0,0564 0,1231
2,1 -0,0618 0,1057
2,2 -0,0652 0,0896
2,3 -0,0668 0,0748
2,4 -0,0669 0,0613
2,5 -0,0658 0,0491
2,6 -0,0636 0,0383
2,7 -0,0608 0,0287
2,8 -0,0573 0,0204
2,9 -0,0535 0,0133

3 -0,0493 0,00703

H

OTcyeT gAnHbI ayrm S NAn BENNYMHDI A‘ BeAeTCA OT Kpad, K KOTOpOMY NMPUNOKEHDI 0n 0,

PacyeT Hecywelt cnocobHOCTU Kynosios
no meToay npesesbHOro paBHoBecCUn

10.11. Pacuet Hecywen cnocobHOCTM Kene3obeTOHHbIX KynoaoB No MeToay npenesbHOro paBHoBecus npu cobaogeHnmn obwmx nonoxenuni pasgena 4 CN
52-101 pekomeHgyeTca npomnssogutb cornacHo nn. 10.12 - 10.15 npu ycnosum, 4to:

OCECMMMETPMYHAA Harpy3Kka MHTEHCUBHOCTbIO (f PABHOMEPHO pacnpesenieHa No ropu3oHTaIbHOM NPOEKL MU Kynona;

dopma Kynona - chepuyeckas;

OTHOLLEHWE AnameTpa KOHTYpa K cTpesie nogbema He npesbiwaet 10;

apmaTypa COCTOUT U3 MePUANOHA/bHbIX U KO/bLIEBbIX CTEPXKHEN, 00Pa3yIOLLMX BEPXHIOK U HUXKHIOK CETKU;

060/104YKa BpaLLEeHNsA oNMpaeTcs No BCcemy NnepmumeTpy (ec/iv onopHoe KobLO ONMPaETCA B OTAE/bHbIX TOYKAX, B HEM [10/1KHa BbITb YI0XKeHa A0NOHUTE IbHAA
apmatypa, Heobxoaumasn Ana BOCNPUATUA BEPTUKaIbHbIX COCTaBAAOLINX YCUANI Ha KOHTYpe);



ncyepnaHune HecyLlel cnocobHOCTM Kynosa NpPoMUCXOANT BCAEACTBUE TEKYYECTU apmaTypbl.

10.12. Cxema paspyleHna Kynona NPUHUMAETCA B BMAE CUCTEMbI CKBO3HbIX MEPUAMOHANbHbLIX TPELMH, HAYMHAIOLWMXCA Y PACTAHYTOrO KOHTypa M
COeAMHEHHbIX MO KOHLLAM PaCKPbIBaOLWMMMUCA BHU3 KOMbLEBbIMM MNAACTUYECKMMM WapHMpamu (puc. 10.5). ITa cxema ABAAETCA e4MHCTBEHHO BO3MOXKHOMN dopmoit
ob6palleHMA Kynona B NPOCTPAHCTBEHHbIM MEXaHU3M B C/ly4Yae, Koraa HalaeHHble Mo 6e3MOMEHTHOM TEOPUN YCUAMA HUTAE, KPOME HaPYKHOTO KOHTYPHOTO KO/bLa,
He ABNAIOTCA pacTArMBalowMmn. MNpu paBHOMEPHO pacnpeneneHHol MO FOpPU3OHTaNbHOM MPOEKUMM Harpyske OHW ByayT MMeTb MecTO Mpu YCAOBWUW, YTO
MOBEPXHOCTb KyNnoJia KoHMYecKas, chepryeckas C LLeHTpaibHbIM YoM, He npesbiwatowmm 90°, inbo oHa ob6pasoBaHa BpalLeHneM KBagpaTHOM Uau Kybuueckol

" 1y /6 <400 "
napaGonbl, a Takxe rMnep6onb| W uenHou anHmn. ina Cd)eleL‘IECKVIX KynoJioB B paCCMaTpuBaeMbIX YC10BUAX MPU 0 obnactb peannsaynm 4aHHOU CXeMbl
.21,/ f 23,5 1,
N3/10Ma MOXKeT BbITb NPUHATA A/1A 3HaYEeHUI (Y - pagnyc onopHoro Kosbua).
2 6) PR ——
-
[0}

a - nonepeyHoe ceveHme; 6 - cxema paspyLieHuma
PucyHok 10.5. K pacuyeTy Kynona no npesenbHOMY paBHOBECUIO

10.13. Ana Cd)epMHECKMX Kynon03—06onoqu NPU NOCTOAHHbIX NPpedelbHbIX MOMEHTE U YCUNIUN B KONbUEBDBIX CTEPXKHAX CTEHKN, NPUXO4ALLUNXCA Ha eAUHNLY
. 3,552,/ <10 nr,/m<800
ANMVHbI MmepungnaHa gnAa 3Ha4yeHuun n

Harpyskm moxHo onpegennTtb n3 3aBMCUMOCTU

, NHTEHCMBHOCTb paBHOMEPHO pacnpep,eneHHoﬁ no I'OpM3OHT3/'IbHOﬁ npoexkunn Kynona

3
?:nm+knc

,(10.23)



nr,/m

7 . ; 251 f
rae - 6e3pa3N\epr|M K03¢¢MLI,M€HT, 3aBUCAWNN OT NOZTIOTOCTU M OTHOWEeHHUA ;

. . 2/ f
k - 6e3pasmepHbIit KO3PPULMEHT, 3aBUCALLUIA OT NOJIOTOCTU ;
M - MOMEHT (Ha egMHULY ANMHbI) NpeaenbHbIX YCUAWIA B MEPUANOHANbHOM apmaType oTHocuTenbHo ocu 0-0 (puc. 10.6), npoxoaAwent yepes LeHTp TaxKecTn

cXKaTou 30Hbl 6eToHa, onpeaensemblii no popmyne

m= RsAs,mb (ho _fj
2) (10.24)

A

340ecCb somb._ naowaab ce4eHnA MepMAMOHaﬂbHOVi apmaTypbl HUMKHEWN CETKM Ha eaunHnLYy O11HbI KO1bLLEBOIo HanpaBaeHNA;

0 - pabouas BbicOTa ceyeHms;
X - BbICOTa C}KaTol 30HbI 6eToHa, onpeaensemas nocaeosatebHbIM NPUbAMKeHMeM ¢ cobaogeHmem ycnosus (10.27).
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PucyHok 10.6. Cxema B3anmoaencTeuA ycuani



B KynoJsie B npeaesibHOM COCTOAHUU

MNpenenbHoe ycuane Ha eaAUHULY ANNHbI B KObLEBbIX CTEPXKHAX NOAA 060/104KM N onpeaenaeTca no cboplv\yne

n= Rs (As,cb + AS,C“) =4 + q; (1025)

s,ch

340ecCb no S naowaab ceveHunA KOﬂbLl,eBOlZ apmMmaTtypbl COOTBETCTBEHHO HUXKHEN K BerHeﬁ CETOK Ha eaAnHuUy ONnHbl pagnazibHOro HanpassieHuUA.

n
MpeaenbHoe ycuane B ONOPHOM KojbLe ¢ onpeaenserca no popmyne

n.=RA
c s s,cO’(lo.zs)

rae  ©0 - nnowasb ceueHU KONbLEBbIX CTEPXKHEN OMOPHOTO KOAbLA.

3,5<2r/f<5

lpadukn ans onpeaeneHns KoappuuneHToB n n k npeacrasneHbl Ha puc. 10.7, npyu 3TOM A5 3HAYEHUN

ry /6 <400

ycnosne 0

Heobxoaumo cobatogaTtb
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PucyHok 10.7. F'padumKku ana onpeaeneHms
KoapdmumneHToB n , k, P
®opmynoit (10.23) MOXKHO NONL30BATLCA U ANA Noadopa apmMaTypbl ONOPHOro KoJbLa, eC/iM 3343aHa MHTEHCUMBHOCTb HArpy3KM M Ha3HAYeHO apMUpOBaHMe
CTEHKM Kynona.

10.14. Bo n3bexkaHue nNperKaeBpeMeHHOro paspyleHmsa 6eToHa B CXKaToM 30HE KO/IbLLEBOro NAacTMYECKOro WapHMpPa 40 AOCTUMKEHUA B PacTAHYTON apmaType

R
HanpAXeHuA, paBHOro pacyeTHOMY COMNPOTUBNEHUID ¥, H606XOAMMO, YTO6bI BbINOJIHANOCH ycnosue

£=2<0,6¢,
hy ,(10.27)



roe g - OTHOCUTENIbHAA BbICOTA CXKATOM 30HbI 6eTOHa;

gR - FPaHNYHOE 3HaYeHne OTHOCUTE/IbHOM BbICOTbI C}KaToM 30HbI 6eToHa, onpeaensemoe no Cl 52-102.
Tpebyemyio 4na onpeaeneHuns X BeandmHy HopmasnabHow cuabl N (puc. 10.6) Haxoaat no popmyne

2
N=%sin05+[nc +nr,(p—a)]cosa

, (10.28)

. p=rlr
rae r - paguyc naacTMY4eckoro WwapHMpa, onpeaensaemsii no dopmyne ;

v
5 - pagmyc cdepsbl;
& _yron HaknoHa cunbl N;

¢ - Yron HaknoHa KacaTeslbHOM K mepunagnaHy Ha onope.

2r./ =35 n
FpadumKkn ana onpeaeneHna P npeacTasneHbl Ha puc. 10.7, npu 3Tom Ana 3HaveHnin ~ 0 /=3 onpeaenaoT P YYETOM OTHOLIEHUA ¢

MpubANKEHHDBIN pacyeT HecyLw,en cnocobHoCTH
Kynona no "6anoyHon" cxeme

10.15. na cBob60aHO onepTbiX MO KOHTYpPY chepmnyecknx 060/104eK BpaLLeHNA C MePUANOHANIbHO-KObLLEBOM CXEMOM pa3pyLLUEeHMs pacyeT NpPonu3BoOAUTCA U3

YCN0BMA paBHOBECUA paccmaTpuvBaemoi 4yactu obonouku (puc. 10.8). Mpu aTom paboTOW BHYTPEHHMUX CWU B KOJIbLEBOM MIACTUYECKOM LUAPHUPE MOXKHO
npeHebpeuysb.
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PucyHok 10.8. K pacuety Kynosa no "6anoyHoin" cxeme

M3 ycnoBuA paBeHCTBA HYNH0 CYMMbl NPOEKUMI YCUANIA HA FOPU3OHTA/IbHYIO OCb BbipaykeHne ans

Se

Yr10BOM KOOpAMHATbLI ¢, OrpaHNUYMBAIOLLEN CXKaTYIo 30HY 6eToHa

_ As,coRs + qsgo

S,
BR ,(10.29)

e B:Rb§+qs+q;;

KoHcynbTaHTlAOC: NpumeyaHue.
YcnosHoe 0603HavyeHre JaHO B COOTBETCTBMU C OPULMANbHBIM TEKCTOM JOKYMEHTA.

s,¢0

- NA0OWaAb CEYEHMUA BCEX KONbLEBbIX CTEPXKHEW OMOPHOro KOMbLA;
R - pagMyc KpMBM3HbI CPeaANHHOM NOBEPXHOCTU KYMNona;

So

- YI/10Bas KOOpAMHaTa Kpas Kynona;

b - npusmeHHas npoyHocTb 6eToHa;
q ) 95 - noronHbie YCUANA, BOCNPUHUMAEMbIE KOJIbLLEBOM apMaTypoii Kynosia COOTBETCTBEHHO B

paCTFlHYTOl;'i N C}KaToW 30Hax paccmaTpmuBaemoro ce4yeHunAa Kynosa.
ZE] paBeHCTBA MOMEHTOB BHELWWHUX N BHYTPEHHUX CU NOC/I€ MHTETPUPOBAHUA

siné -k, —m= 0, (10.30)

o ke:eco/R;

= 0,5M + qSRz sing, +4¢,6,Re,,
BR

e, o
<0 - paccTosaHMe OT LeHTpa TAXecTn paboyeli apmaTypbl KOAbLa 40 LeHTpa OKPYXKHOCTK 0;
M - MOMEHT BHELUHWUX CU/1 OTHOCUTENIbHO OCU, NPOXOAALLEN YePE3 LLEHTP OKPYKHOCTH O.

3Has BbipaxeHue ana M us (10.30), MOXHO HaUTU BEIMUYMHY CYMMapPHOM BHelLHel Harpysku P (puc.
10.8). B obuwem suge

kry (10.31)

roe k - KoapdpuumeHT, 3aBUCALLNIA OT BUAA ONUPAHUA U XapaKTepa BHellHel Harpy3ku (0 <=k <=1);

¥
0 - pagunyc ocHoBaHWA Kynona.

®Popmynbl gna onpegenenHna k AnA xapaKTepHbIX C/y4aeB OMUPAHUA W PaA3/IMYHbLIX BUAOB
Harpy*KeHua npuseaeHbl B Taba. 10.2.



Bua Harpysku

Bug onupaHua

Ha 3 TOYKM Ha 4 TOYKM Ha 5 Touek Ha 6 no scemy
TOYeK KOHTYpY
PaBHomepHO __z L_% (1 + zsinlgo)ﬂ- _z Cm. Ha 3 l
tinowontl BN RE N BN s s T
Konbuesas, T X T X (1+2sin18°) 7z X To xe l—i
E:z;r;icineHHaﬂ no 3 n 2\/5 " 5 n n
CocpenoToyeHHan B T (1+2sin18°) 7z " 1
BepLKnHe 060/104KHN ? m 5
CgﬁCTBEHHaH macca £_2+3_7Z' T z (1+2sin18°) 7 _2+3_7Z " 3_72-_1
060/104KHM 3 3 2\/5 5 3 3
KoHcTpympoBaHue

Tabaunua 10.2

10.16. Ha cTagmu npensapuTeibHOro NPOEKTUPOBaHUA TOJLIMHY CTEHOK MaAKMX KYMOA0B peKoMeHayeTca npuHumaTh pasHon ot 1/800 ao 1/600 pagmyca
KpMBU3HbI 060/104KN B BepluMHe. BbicoTa pebep cbopHbIX Kynonos-060104eK onpenenaeTca, Kak npasuao, yCaA0BUAMMU U3rOTOBAEHUA, MEPEBO3KU M MOHTaXKa

anemeHToB. TonwmHa 060/104KM U pa3mepbl ceveHnA pe6ep AOONTXKHbI 6bITb He MeHee, YeM 3TO NpeayCMOTPEeHO B pa3sgese 6 HacToAwero cn.

10.17. ApmupoBaHue rnagKkux 060a04eK Npu ToNwmHe 4o 70 MM PeKOMEHAYETCA BbINOHATb KOHCTPYKTUBHO, OAMHOYHOM CETKOM U3 CTEPXKHEN ANAMETPOM
4 -6 mm, ¢ warom 150 - 200 mm. Mpu bonblien ToNWMHE PEKOMEHAYETCA YCTaHABAUBATb ABE CETKMU.

B 30He NpUMbIKaHWA 06004KM K KObLY TONLMHY 060I04KN YBEMUMBAIOT M YCTAHABAMBAIOT AONOJHUTENbHYIO CETKY CO CTEPKHAMM ANAMETPOM 6 - 8 MM
MepUANOHaNAbHOro HanpasaeHusa (puc. 10.9, a, 6). KonmuecTBo cTeprKHEN paccumnTbiBaeTCs MO MaKCMMasibHOMY MEPUANOHANbHOMY U3rnbatoLLLeMy MOMEHTY.



6)

MnaH






A)



_iHI

a - 06bIYHOro ONOPHOro Ko/bLa Kynona; 6 - npeasapuTenbHO
HanpaXeHHOro Ko/blLa Kynona; 8 - cbopHOro anemeHTa (NAuThl);

I - NPOAO0NbHbIX pebep NAUTbI; 4 - Y313 CONPAMXKEHUA NPOA0/bHOro
pebpa NAnTbI C NpeaBapuTeibHO HaMNPAMXKEHHbIM ONOPHbIM KONbLOM;
€ - y31a COnps»KeHUa NPoAo/IbHOro pebpa c BEpXHUM KONbLOM;

1 - npoaonbHoe pebpo; 2 - nonepeyHoe pebpo; 3 - apmaTypHan
ceTKa NAuTbl; 4 - cBapHble KapKacbl NonepeyHbIx pebep;

5 - cBapHOW KapKac NpoaonbHOro pebpa; 6 - cTasbHble
3aKNagHble AeTann B NpogoabHOM pebpe; 7 - cTa/ibHble 3aKNaaHble
OETann B 3N1eMeHTax Kosbla; 8 - 6eTOH OMOHOIMYUBAHUA
HanpsAraemoi apmatypsl; 9 - npeaBapmuTeNbHO HanpaXeHHas
apmaTypa Kosbua; 10 - woB 3aMoHOoANYMBaHUSA; 11 - BepxHee
OnNopHOE Ko/bLo; 12 - cTasibHble COeANHUTE/IbHbIE HAaKNAAKK

PucyHok 10.9. ApmrpoBaHME MOHOJIUTHbIX U COOPHbIX



Kene3obeToHHbIX KynosaoB U UX anemeHToB

B mecTax feicTBMA Ha Kynoa cocpefoTOYEHHbIX HAarpy3oK, a TakXKe OK0JI0 OTBEPCTUIA U NMPOEMOB NPeLyCMaTPMBAETCA AOMNOJAHUTENbHAA KOHCTPYKTUBHAA UK
pacyeTHaA apmaTypa C y4eToOM pekomeHgauui n. 6.5 HactoAwero CI1.

10.18. Pacnop Kynona BOCMPUHMMAETCA PaCTAHYTbIM OMOPHbLIM KOJIbLLOM, KOTOPOE PEKOMEHAYETCA BbINOMHATbL NPeABapuUTeIbHO HANpsAXKeHHbIM. Bbibop
BE/IMUYUHDBI 06XKaTUA U KOHCTPYMPOBAHUE ONOPHOTO KOMbLA PEKOMEHAYETCA NPOU3BOAMUTL TaK, YTOObl 0becneynTb TPELWMHOCTOMKOCTb KOMbLLA MAM A0NYCTUMYIO
LWMPUHY PACKPbITUA TPELLMH COrnacHo pekomeHaaumam CM 52-102.

Mpy NPOEeKTUPOBaHWUM CleAyeT Yy4MTbiBaTb CMOCOO NpeaBapuTENbHOrO HanpsXeHWa OMNOPHOro Koabua. Hanpumep, LenecoobpasHo npeaycmaTpusaTtb
MEeXaHWYECKOe HaTAMKEHME NYYKOB, KAHATOB UK cTepkHel (puc. 10.10), pacnonaraembix B NPAMOIMHENHbBIX AN KPUBOAMHENHBIX Na3ax KOJbLA U 3aKpenaaembIx
B OAHOM, TPEX, YEeTbIPEX UAW LLUECTU €ro BbICTyNnax B 3aBUCMMOCTM OT AMaMeTpa Koabla. s cTepKHEBOM apmaTypbl MOXKET ObiTb NPeayCMOTPEHO HaTAMKeEHMUE C
NpUMeHeHneM 31eKTpoHarpesa. MoMroHaNbHO-KO/bLEBYIO apMaTypy MOXKHO TaKKe HaTArMBaTb OTTAXKKOM C MOMOLLLBIO PaAMaibHO YCTAHOBEHHbIX lOMKPATOB.

a - cxema apMmmnpoBaHus; 6 - feTanb aHKepHOro
y3na; 1 - apmaTypHbIe NYYKN UN CTEPIKHMU;
2 - BbICTYN; 3 - aHKep; 4 - cnupanun

PucyHok 10.10. MNpegBaputenbHo



HanpAKeHHoe 0NopHOE KO/bLO Kynoa

10.19. Jns KynonbHbIX NOKPbITUI AMaMeTpom He 6onee 30 M NpM YCTPOMCTBE HA YPOBHE KOJbLL@ Kynosia ropusoHTasbHOro MOKPbLITUA UAWU NEePeKpbITUA,
OnoACHIBalOLWErO Kynoa no BCcemy nepumetpy, LenecoobpasHo nepenasaTb pacnop Ha 3TO NepeKkpbiTve. [epeKpbiTe B 3TOM C/y4ae MPOEKTUPYETCA C y4eTom
nepeaaoLwmxca Ha Hero pacnopa u U3rnbawmx MOMeHTOB.

10.20. C60pHble KynoibHble MOKPbLITUSA 0ObIYHO MMEIOT OPTOrOHA/IbHYIO CETKY MePUAMOHANbHBIX U KoNbLeBbIX pebep (puc. 10.11) uam pomoburyecKyto CeTky,
€C/1M 3TO ONPaBAAHO APXMTEKTYPHLIMU MU TEXHOOTMYECKMMU COOBPaKEHUAMMU.

a)

a - obwuii Bua; 6 - nnaH; B - TpaneymeBuaHan
naockasa nauTa; 1 - MOHONMTHOE HUMKHEe OnopHoe
KOAbLLO; 2 - MOHOZIMTHOE BEPXHEE ONOPHOE KOJbLLO

PucyHok 10.11. C60pHbIN KYNnoAa 13 NAOCKUX pebpUCTbIX NANT

10.21. XapakTep apmupoBaHua pebep npuseaeH Ha puc. 10.9, B. Ecim pacnpeneneHHas Harpyska ABAAETCA OCHOBHOM, TO B CpeAHel 30He MOKPbITUSA
nsrmbatolLmMe MomMeHTbI B pebpax NauT, Kak NpaBuao, HEBEIMKK, MO3TOMY pebpa apMUpPYIOTCA NO pacyeTy Ha MOHTa)KHble Harpy3Kku. B NpMKOHTYpPHON 30He Kynona
apmatypa pebep npoBepAeTCcsa U3 yCI0BMA BOCMPUATAA KPaeBblX M3rMbaloLLMX MOMEHTOB NPUM PacyeTHOM Harpyske. ApmaTtypa MepuamoHanbHbix pebep 3aBoantca



B OnopHoe 1 ¢poHapHoe Kosbla N"Mbo coeAMHAERTCA C HUMM 3aKNaaHbiMu aeTanamu (puc. 10.9, e).

10.22. MOKpbITUA U NEPEKPbITUA 303aHUIN U COOPYHKEHUA MOTYT MPOEKTUPOBATLCA B BMAE CKNagyaTtoro Kynona (puc. 10.12, a) U3 conpsaKeHHbIX KYyNoJbHbIX
obonovek (puc. 10.12, 6, B), a TaKKe B BUAE HEMONHOIO Kynosa. NMprumepom NOKpPbITUA B BUAE HEMOIHOTO KYMo/1a MOXKET CNYHKUTb chepmnyeckan 060104Ka NOKPbITUA
TeaTpa, B pe3ynbTaTe OTCEYEHWUS YacTU KOTOPOI 06pa3oBaH CLLEHUYECKUI NPOEM.

a- CK}'Ia,CI,LIaTbIﬁ Kynon, 6, B - cOnpAXeHHble KynoJibHble 060/104KM

PucyHok 10.12. ®opmbl KynonbHbix 060s04eK

11. Nonorue 060104YKN NONONKUTENBHOMN
rayCCoBOW KPUBU3HbI Ha NPAMOYFONbHOM NaaHe

OCHOBHblE NOJIOXKEHUA

11.1. Monornmum cymTatoTca 060104KKN, MMetowme HebobLOM NoAbEM HAZL ONOPHbLIM MNAAHOM NpU

fi<als, f,<b/s



rae 2a u 2b - pasmepbl CTOPOHbI 060/104KM B NNAHE;

fio

- cTpenbl nogbema 060/104KM Ha KoHType (puc. 11.1).

(-3

PucyHok 11.1. Cxema 060104KM
NONOXMTENIbHOMN raycCoOBOM KPUBU3HbI

11.2. Tun cpeAnHHON NOBEPXHOCTU XapaKTepusyeT dopmy 0060/I04KU. B KayecTBe cpeaMHHOMN peKomMeHAyeTcA NMPUHUMATb MOBEPXHOCTb MepeHoca Mau
BpaLeHmaA. Obpasyrowmmm 4na Bcex NOBEPXHOCTEN B MPAKTUKE NPOEKTUPOBAHUA 0ObIYHO NMPUHMMAOTCA KPYroBble Kpmeble. JonyCcKaeTca TakKe NpUMEHEHNE TaKmX
NOBEPXHOCTEM, KaK 3NNMNTUYECKMI Napabonouna, sSnanMncons BpaLleHuns, Top u ap.

[na c6opHbIX 060N04YEK TUN NOBEPXHOCTU ONPELENAETCA CXEMOM pa3pe3Kku, BOSMOKHOCTAMMU YHUPUKAUMM U yA0O6CTBOM U3FrOTOBAEHMA COOPHBIX 3N1EMEHTOB,
a TaK¥Ke yC/I0BUAMM BO3BELEHMA 0D0N0YEK.

[na cbopHbix 060N0YEK B KayecTBe CPeAMHHOW PEKOMEHAYETCA MPUHMMATb YacTb TOPOUAANbHOM MOBEPXHOCTU, MMEIOLWEN NONOMKUTENBHYIO KPUBU3HY.
YneHeHMe 060/104EK Ha NAUTbI OCYLLECTBASETCS CUCTEMOW PafMafibHbIX CEKYLMX MAOCKOCTEN, NPOXOAALLMX Yepe3 OCb BPALLEHUSA, U CUCTEMOMN BEPTMKA/bHbIX
NAIOCKOCTEN, NepneHANKYNSAPHbIX 3TON ocK (puc. 11.2). Mpu TaKOM YeHEHUM NOOCHI MEXKAY PAaBHOOTCTOALLMMMU PafMaAbHBIMU CEKYLLMMU NAOCKOCTAMMU BHYTPU
060/104KM ABNAIOTCA PABHOBE/IMKMMM, YTO NO3BOAET COKPATUTb YNCNO TUNOPA3IMEPOB COOPHbIX NAUT.



S

1 - anemeHT YneHeHus; 2 - BEPTUKA/IbHbIE CEKyLLUNEe
NAOCKOCTU; 3 - OCb BPaLLEHUA PASMA/IbHBIX CEKYLLNX
naockoctein; 4 - pagnanbHble CEKyLLME NAOCKOCTH

PucyHok 11.2. Cxema YneHeHMA NCXO4HOM
NoBEPXHOCTM 060/104KN Ha COOPHbIE 31IEMEHTbI

11.3. 060/104KM NO KOHTYPY ONUPAKOTCA Ha gMadparmbl, KOTOPbIE BbINOAHAIOTCA B BUAE apoK, bepm nam 6anok, a TakKe KPUBOJANHENHbIX BPYCbEeB, YI0KEHHbIX
Ha CTeHbl. KOHTypHble BanKK peKoOMeHAyeTCA NPUMEHATb B OTAE/bHO CTOALLMX 060104KaxX NPWU KONOHHAX, YacTO PACMO/OMKEHHbIX M0 NEPUMETPY 34aHNA, a TaKKe
YCTaHaB/AMBATb MO HaPYKHbIM PAAAM KOJIOHH MHOTOBO/IHOBbLIX 060/104€EK, KOTAa He HAMe4aeTca PacllMpPeHMe KOPMnyca B COOTBETCTBYIOLLLEM HanpaBAEHUM,

B ocTasnbHbIX cyyasx (Mo cpegHUm pagam u aedpopmaLMOoHHbIM WBAM) PEeKOMEHAYETCA yCTaHaBAMBaATb Gepmbl UK apku. MNMpumeHeHne depm Kak bonee
YKECTKMX B BEPTUKANbHOM MNOCKOCTM 3/1EMEHTOB MMEET NPEenMyLLECTBO Nepes apKkamu, Tak Kak obecrneunsaet 6osiee 61aronpuATHYIO B CTaTUYECKOM OTHOLLIEHUM
paboTy 060104eK HA CMEXKHbIX Anadparmax.

11.4. B 3aBMCMMOCTM OT KO/JIMYECTBA M PACMONOMKEHMA fUYEEeK 34aHMA 0BO0N0YKM MOTyT NPOEKTMPOBATLCA OTAE/NIbHO CTOAWMMU (O4HOBOSHOBLIMMK) M
MHOrOBOJ/IHOBbIMM B OAHOM M ABYX HanpasaeHuax (cm. n. 4.1 HacToswero CM). MHOroso/IHOBble 060/104KM MOTYT MPOEKTUPOBATLCA Pa3PE3HbIMU U HEPA3PE3HbIMM.



K pa3spesHbiM MHOrOBO/IHOBbIM 060/104KamM OTHOCATCA TaKMe, B KOTOPbIX C MOMOLLbIO CMeLManbHbiX KOHCTPYKTUBHbLIX mep ob6ecrnednmBaeTca BO3MOMKHOCTb
rOPM30HTaIbHOM NOAATANBOCTU KOHTYpPa He TONbKO KpanHUX, HO U CpegHUX BoAH obonoyek (cm. n. 11.5 HacToawero C).
B HepaspesHbix 060/104Kax MPUKOHTYPHbIE 30HbI COCEAHMNX KOHCTPYKLMI }ECTKO CoeanHAIOTCA Mexay cobol n ¢ guadparmamu (cm. n. 11.5 Hactoawero CM).
11.5. C60pHble MHOroBo/IHOBble 060104KM (puc. 11.3) pekomeHAyeTcAa, Kak NpaBuaIo, NPOEKTUPOBATb paspesHbiMU. K paspesHbim cneayeT OTHOCUTb TaKKe
060/104KM, OCYLLECTBASIEMbIE NO TUMNY TaHreHUMANbHO-MOABMKHbIX, PAacCYETHanA CXeMa KOTOpbIX 6/M3Ka K OTAENbHO CTOALMM, YTO ABAAETCA 61aronpuATHbIM B
CTAaTUYECKOM OTHOLIEHMM. TaKoe conpsaKkeHne NPUHATO AR TUNOBbIX CEOPHO-MOHONMUTHBIX Ke1e306eTOHHbIX 060/104EK NOOKUTENbHOM raycCoOBOM KPUBUM3HBI (pUC.

11.4).

PucyHok 11.3. O6wuit BUA, MHOTOBOJIHOBbLIX COOPHbIX
»Kene3obeToHHbIX 060/104EK NOJIOKUTE/IbHOM rayCCOBOM KPUBU3HDI

a)
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r)

a - 06wWuit BuA 060104KK; 6 - NNaH 060104KHK
pasmepom 18 x 24 m; B - UMANHAPUYECKME pebpurcTblie NaHenu
pasmepom 3 X 6 m; I - AeTaslb CONPAKEHNA CMEXKHbIX 060/104EK;
1 - )kene306eTOHHbIV yNnop BepxHero nosca anadparmol;

2 - KOHTYpPHbIE NANTbI; 3 - CTa/IbHbIE yNopbl; 4 - 6eToH
3aMOHO/IMYMBAHMA YIIOBOM 30HbI; 5 - coeANHUTENbHbIE HaKNAAKN

PucyHok 11.4. KOHCTPYKLMA TUNOBbIX COOPHbIX Ke1e300eTOHHbIX
060/104€eK € TaHreHUMaAbHO NOABUXKHbIMM Anadparmamm

HepaspesHbie 060/104KKN ABAAIOTCA BONee KEeCTKUMK, YeM APYTUe TUMbl KOHCTPYKTUBHbBIX pelleHni, HO TpebytoT 6o/ibliero pacxoaa cTanu ans obecneyeHus
Hepa3spesHocTU. VX peKkomeHayeTca NPUMEHATb NPU HarpysKax Ha NoKpbITUe, npesbiatowmx 6 KH/M2, a Takke B palioHax ¢ celMcMuyHocTbio 7 6annos u 6onee.
MOHOANTHbIE MHOTOBOJ/IHOBblE 060/N04YKN PEKOMEHAYETCA NPOEKTUPOBATL HEPA3PE3HbLIMMU.

11.6. B 060/104Kax A0MNYCKaeTcA YCTPOMCTBO 3€HUTHbIX UM CBETOa3pPaLIMOHHbIX doHapeMn, pacnonaraemoix B cpeaHel 3oHe (cm. n. 6.5 HacTtoAwero CM).



Ha o6onouku gonyckaetcs nepenasaTb Harpy3sku oT NOABECHbLIX KPaHOB UK TeNbdepoB, MYTU KOTOPbIX KPensaTca K 060/104Kam Ha cneumasnbHbIX NogBecKax.
PekomeHaaLmMm no pacyety

PacueT oTAaenbHO cToAWMX (0AHOBONHOBbLIX) 060104eK

“ i N1 2 M1 2 le T21
11.7. B nonorovt 060104Ke BO3HUKAET CUCTEMA YCUTUIN , , S, Q, a TaKkXe nsrmbatowmx , M KPYTALLUX MOMEHTOB , (puc. 11.5).




PucyHok 11.5. Cxema ycuauit B nosiornx ob6onoukax

B 3aBMCMMOCTM OT CTaguu NPOEKTUPOBAHUA, KOHCTPYKTUBHbLIX OCOBEHHOCTEN, BMAA Harpysku u
YC/I0BUIM OMMPAHMA NO KOHTYPY Nosorne 060/104KM MOryT paccymTbiBaTbCA MO 6€3MOMEHTHON Teopum
yyeTom KpaeBoro 3pdekta uam 6osee TOYHO MO MOMEHTHOMN TEOpUM C OnpeaesieHNneM BCEX YCUIUM,
MOKasaHHbIX Ha puc. 11.5. BesmMoMeHTHas /AMHelHas Teopus C y4eTOM M3rMbaloWwmx MOMEHTOB,
BO3HMKAIOWMX B MPUOMOPHbIX 30Hax, MOXET ObiTb MCMNO/Nb30BaHa B NPeABapPUTE/IbHbIX pacyeTax

LIAPHMPHO-0NEPTbIX TNafgKUX 000/04YEK C OTHOCUTENBHO 6HO/BWIMM NOSBEMOM (f/5>20) npu
paBHOMEPHO pacnpeaesneHHOM Harpyske. [onycKaeTcs cYuTaTb LWAPHUPHLIM onupaHue 060104YKM Ha
CTeHbl UM Ha YacTo PaCMofIOKEHHbIE NO KOHTYPY KOJIOHHbI, @ TaKXe Ha AOCTaTOYHO YKEeCTKME B CBOEM
MAOCKOCTU WU TUOKME U3 NAOCKOCTU Anadparmbl, Hanpumep B BUAE Kene306eToHHbIX depm ¢
npeABapuUTeIbHO HANPAXKEHHbBIM HUXHUM MOACOM.

11.8. MNpwu paboyem NpoeKTUPOBAHMM PEKOMEHAYETCA NONb30BATLCA PacyeTamm C NoMoLLbto IBM,
OCHOBAHHbIMW HA METOAE KOHEYHbIX 3/IEMEHTOB, NO3BO/AIOLLMMM YHECTb KOHCTPYKTUBHbIE OCOHEHHOCTHU
obosiouek (Hannune pebep, OTBEPCTUI, MEPEIOMOB NMOBEPXHOCTU), @ TaKKe AeNCTBUTENIbHYIO }KECTKOCTb
6opTOBLIX Anadparm.

11.9. YpaBHEHUSs HeENMHEWHON MOMEHTHOM Teopuu MoAOrMX O0OONOYEK 3aMUCLIBAIOTCS B
3HauuTenbHo 6osee CNOXHOM BUAE, U UTOObI pPeLnTb, Kakue ypaBHEHUA AOMXKHbI 6blTb NOMOXKEHbI B
OCHOBY pacyeTa 3aaHHOM KOHKPETHOM 060/104KM, HeobXxo4MMO paccmMoTpeTb BOMPOC O npeaenax
NPUMEHUMOCTU IMHENHbIX TEOPUNA.

BAvAHWE HENMHENHOCTM Ha Be/IMYMHY YCUAWK 3aBUMCUT OT noabema 060JIOUKU: YeM MeHblle

noabem, Tem 3TO BAUAHUE 3HaUUTeNbHee. [0 BecbMa Nosiorux o6oao4ex (f/5£ 6) NMHelHan Teopumn
MOMeT AaTb 3HaUYUTE/IbHYIO MOrPELLHOCTb B OTHOWEHMM NporMboBs. Bonpoc o uenecoobpasHoCcTM pacyeTa
No HENUHEWHOW TEeOpUM MOXKHO pellaTb cieaylolwmMm obpa3om: MOACUUTLIBAETCA BCA Harpyska d,
OEeNCTBYIOlLaA Ha paccmatpuBaemyto 060104Ky (BMmecTe € KosbduUMeHTaMU neperpysku), M no

oy o W,
dopmynam NMHeHON Teopuu onpeaenseTca MaKCMMainbHbii npormb . 3To 3HauyeHue nporuba

4,

noACTaBNAAETCA B d)OpMy.I'IbI HeNIMHENHOM TEOPUKN, NO KOTOPbIM onpeaenaeTca sen4mHa Harpysku ,

COOTBETCTBYHOLLAA Npormby Wl. Ecnn oKkaxeTcs, 4To 4 CYyLLECTBEHHO MeHblue ¢ (Hanpumep, Ha 5% u
6onee), To AaHHyl0 060J/IOUKY C/iefyeT PaccuuTbiBaTb MO HENMHEWHOM Teopuun. Ans o6onouku, Kpas
KOTOpOi B nsaHe cBoboAHO cmellatoTca NM60 LWapHUPHO onepTbl, AMBO 3allemneHbl, HeAnHekHan
33aBMCMMOCTb MENKAY Harpyskamu q M Npormbom w B LLEHTpe OMOPHOro njiaHa 060/104KM BbiparkaeTcs
dopmynoii

q*= a1§3 + azéoézz + a3§02 + a4§o ,(11.1)

* 4 4
specs 4= l6ga”/ E6 '
rae 2a - WupuHa onopHoro naaHa, cm. n. 11.1 Hacrtoawero CI1;

E=wl&
S =110

fo - HaYaNbHbIM NoAbeM 060N0YKH;
o a, a, a,
7 ’

’

- 6e3pa3meprle BE€/INYUNHDI;

- K03 dMUMEHTbI ANA KBAAPATHOW B NAaHe 060104KM CO CTOPOHOM 2a ANA WeCTH
CNy4YaeB rpaHUYHbIX ycnosuii (Tabn. 11.1).



Cny4ai rpaHUYHOro ycnosus a, a, a, a,
I +8,63 -19,62 +9,92 +22,12
1] +9,9 -19,05 +8,15 +32,51
N
\
N
N
1]} +7,57 -13,65 +5,48 +46,07
7 A
Z Z
Z Z
Z Z
\Y) +12,45 -20,18 +7,27 +43,59
Z
/
Y/
/]
IS SIS
Y +10,31 -15,64 +5,27 +56,99
ALl
7 7
1 T
/
1 7
4 7
VI 49,24 -13,1 +4,13 +68,89

Tabnnua 11.1
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LLTpMxoBKa Ha pMUCYHKax TabanLbl 03HAYaET, YTO COOTBETCTBYIOLLMIA Kpait 3aLeMIeH OTHOCUTENIbHO
YF0B NOBOPOTA; OTCYTCTBME WUTPUXOBKY - Kpail LUaPHMPHO OnepT.
KoapouumeHTbl nogcumTansl npu v = 0,3; npu Apyrux 3HayeHusx KoadpduumeHTta [yaccoHa

2
o — a o, «
HEOBXOAMMO BESIMUMHY 4 YMHOXMWTb Ha KO3QPUUMEHT 0,91(1-v ); 3HaveHna 1, 2, 73 e

n3meHsTca. 1A OUEHKN BNAHUA TEOMETPUYECKOM HEJIMHEMHOCTU Ha BEIMYUHY HArpy3KM C MOMOLLbIO
dopmynbl (11.1) nTabn. 11.1 nepBoHaYaIbHO NOACYNTLIBAETCS HanboONbLLEe 3HaYEHNE BCEX HArPy3oK g*.

S

— %
& =q9%a, 6 6
[lanee no d¢opmyne noAcuMTbIBaETCA 6Ge3pasmepHas BenWuMHa npornba ,

onpeaenseman /MHeWHON Teopuei. ITO 3HayeHue npormba noacrtasnserca B dopmyny (11.1), no
* %

KOTOPOM BbIYMUCAAIOT COOTBETCTBYIOLLEE 3HAYEHME HATPY3KU 9 , U OTHOCMTE/IbHAA PasHULA MeXAay 9 y
g* noacumTbiBaeTca no hopmyne

—g* «a ) a
=P g + e
q a, a, % (112

11.10. Ona 6e3MOMEHTHON 06O0JIOYKMU C LIAPHUPHBLIM OMUPaAHUEM MO KOHTYPY HOPMaJibHble U

casuraowpme cunbl 1, 2 1S pekomeHayeTca onpeaenatb no Gopmynam:

zx wx
2 o 2a - 2q |, 4 —t X
N, =—-—¢R,| arctg—== +arctg——== |+ —qRe " Ccos—
V4 A B T 2a
:(11.3)
A+sin 2t B+sin’> 4 T
s=2 /RR|In 2 _ a |29 [RRe™Csin’>
4 A-sin X B-sin’>| 7 2a
2a 2a

3pech:

0=\h11.

A=shZ0(1-y/b) B=shZo(1+y/b)
2 ; 2 :(11.4)

ch * gy
C__ 2b
T _ Nl
ch>o No=-| 9t IR
2 ;

1

B popmynax (11.3) n (11.4): Rl, R,

BepLwunHe 060/104KN.
11.11. BeamomeHTHan Teopua He JAeT BO3MOXKHOCTM ONPeAENUTb CABUTALOLLME YCUNA B YII0BbIX
30Hax 060/104KK, TaK KaK NPU NPUOANKEHUM K YTAaM CABUTAIOLLME YCUANA CTPEMATCA K BECKOHEYHOCTMW.

- TN1aBHble PagMycbl KPUBU3HbI CPEAMHHOW MOBEPXHOCTU B



37O yKasblBaeT Ha TO, YTO B yray 060/0UYKM paBHOBeCUE MOKET BbiTb 06ecneyeHo TONbKO C YYeToOM
AEeNCTBUTENIbHO BO3HMKaOWMX B 060/7104Ke M3rMBalOWMX MOMEHTOB W MepepesbiBaloWwmx Cu.
MpnbankeHHo Npw pacyeTe aMadparm BEANUMHY CABUMAIOWMX YCUAUIA HA NPUONOPHbIX yyacTKax (0,04 -
0,05 AnvHbLI NpoJsieTa) pPeKoMeHAYeTCs OonpegensATb MO PasHOCTM MeXA4y BHEeWHen Harpyskon wu
BEPTUKaNbHOM NPOEKLUMEN CABUTAIOLLMX CUN HA OCTaNIbHOW YacTM NponeTa.

11.12. MoryT 6bITb NPeA/oKeHbl YNPOLLEHHbIE BblpPaXKeHUs Oaa onpeaeneHns HOpMasbHbIX U

casuralowmxcun 1, * 2 n'S ana pacyeta NPAMOYro/bHOM B MaaHe 060/104KM CO CTOPOHamu 2a 1 2b:

N, =2(x2 —az)[C1 +C2(6y2 +x° —bz)].

’

N, =2()? —bz)[q +C,(6x7 + )7 —az)} . (11.5)

S =4y C,+C, (247 42y —a’ =1’}

3pech:

C3—§z B 548,
7B ,

fioA(1. 1

c éq B\a” b

: 8 a2b2B SABl

7B

A=ka* +kb’,
€ ;

ra

KoHcynbTaHTIOC: NpuMedaHme.
dopmyna gaHa B COOTBETCTBUM C 0PMLMANbHBIM TEKCTOM AOKYMEHTA.

4 4
B=k| 222 =110 + 2% |+ 1| 207 4116 + 22
3b 3a

’

Mpu pacyeTe no popmyne (11.5) antopa ycunama S nonydaertca 6o1ee CNOKOWHOM N He CTPEMUTCA B



YFN0BbIX TOYKAX K BECKOHEYHOCTM.

11.13. B6ausn KoHTypa 06O0M0OYKM BO3HMKAET MWCKaxKeHMe 6GEe3MOMEHTHOrO HanpaXKeHHOoro
COCTOAHMA, TaK KaK 34ecb AeNCTBYIOT KpaeBble M3rnbalowme MOMEHTbl M MonepeyHble cuabl. Oan
NPUBAMNIKEHHBIX pacyeToB NPUHMMAETCA, YTO M3rMBHOE COCTOAHWE 0H60IOUKM UMEET XapaKTep KpaesBoro
apdpeKTa M BbICTPO 3aTyxaeT No Mepe yganeHus oT Kpas 060104YKM. 30HA AelcTBUA M3rMbatoLmx
MOMEHTOB pacnpocTpaHseTca He aanee (3 - 4) s OT Kpas B 3aBUCMMOCTM OT €ro 3aKpenneHus, rae

s=0,76/ RO . y
. lUnpurHy 30HbI Kpaesoro 3¢ deKTa, B Npeaenax KOTopoh Ha HUMKHEN rpaHn 060/104KK
OENCTBYIOT pacTArMBaloLLMe HanpsaXeHUa, MOXHO onpeaenaTb u3 rpadmKoB, NpuBeaeHHbIX Ha puc. 11.15.

B MOMEHTHOM 30HE MMEKT MecTo M3rnbatolme MOMEHTbI Iy 2 peiicTsylowme B ABYX

B3aMMHO NepneHAUKYNAPHbIX HanpPaBAEHUAX, U KpyTAlMe MOMEHTbl 12, UX BeanuYnHbl MOryT BbiTh
HaigeHbl No Gopmynam:

M= s, o)

M =22 0 £
; (11.6)

T, = %-ff(x)fl'(y)’

L), AD)

roe - GYHKLUMK, XapaKTepusyloLme n3rmnbHoe coctoaHne 060104KN Ha KOHTYpE;
ES? Eo
p=—E% =22
12(1-v7) . RR,
Si(x)
q)yHKLI,Mﬂ n aBe ee nponmsBogHble MMeKT BNA:
X 2
- x s . X
fi(x)=1—e " | cos——4,94| == | sin—
s, 2b s,

X

\ | X . X
fi(x)=—e | cos—+sin—

s, s, S ) 1)
2 s, X X
‘(X)=——-e€ | 4,94| == | cos—+sin—
K s; 2b s, s,
S, S, AH)

MeHAA MHAOEKC X Ha ¥ U Ha 2, MOAYYMM COOTBETCTBYIOLIME BbIParKEHUA ANA n ee
npousBogHbIX. Ina ya06CcTBa BbIYUCAEHMA OCU KOOPAMHAT PacnonaraloTca TaknMm o6pasom, YTo Havano
KOOPAMHAT COBNAZaeT C yrNom 060104KM.

B dopmyne (11.7):



5,=0,76,R,5
5,=0,76,/RS

Ha ocHoBe ¢opmyn (11.6) moryT 6biTb BblYMC/AEHbI MaKCMMaJibHble M3rMbarolime MOMEHTbI

(M), (M) (T1)

max y KpyTAwme

_ 2
(Ml)max =45 /6 npnx=y=0.(11.8)

OueBMAHO, YTO aHANOTMYHbIE 3HAYEHNA UMEIOT U 2. MaKCUManbHbIA KPYTALLMIA MOMEHT

(]-{2)max =d5,5, /4 npux=y=0.(11.9)

11.14. Ycunua v npornbbl NpAMOYTo/ibHbIX B MaHe OTAe/IbHO CTOAWMX 060/104eK CO CTOPOHaMM |

, 2 npu paBHOMEPHO pacnpeeneHHbIX HarpysKax g v LapHUPHOM ONMPaHMKM MO KOHTYPY MOTYT BbITb
onpeaeneHsl No popmynam, npmsegeHHbiMm B Pykosoactse (MpunoKeHue B), rae oHW npeacTasieHbl B
ABOMHbIX TPUFOHOMETPUYECKMX pAdax. PacyeT, BbINOAHEHHbIN MO 3TUM GOpMynam, COCTaBAEHHbIM Ha
OCHOBE MOMEHTHOW Teopumn 060104YEK, NO3BONAET NOAYUUTb BoNee AOCTOBEPHbIE BENMYMHBI YCUAUI B
NPMOMNOPHbIX 30HAX, TaK KaK YYNTbIBAET AOMNONHUTENbHOE NOJME HAMNPAXKEHMUI, BbI3BAHHOE MOMEHTHbIM
HanpAKeHHbIM COCTOAHNEM.

11.15. PacyeT oTAENbHO CTOALMX 060/104€EK, KBaAPATHbIX B N/1aHE CO CTOPOHAMM |, pekomeHayeTcs
BbINO/IHATL C MOMOLLbIO TabauL, NpuBeaeHHbIX B PykosoacTtse (MpunoxkeHue b).

Ycunva npu paBHOMEPHO pacnpeaeneHHoi Harpyske pekoMeHayeTcs onpeaensaTs no Gopmynam:

a) HOpMasibHble CUAIbI | B HANPaBAEGHUM OCU X M 2 B HanNpPaBJAEHUM OCU Y MO IMHUN Y = 0

2 2
N, = —ikNl N, = —ﬂsz
o . o 7 (11.10)

Ny

rae M, m - KOapPULUMEHTbI, NPUHMMaeMble No rpaduky Ha puc. 11.6. Ha puc. 11.7 - 11.9

k, k. k, k
npuseseHbl rpadvkn Kospduuuentos M, S 70 e
0 0.1 0,2 0,3 0,4 x/1
S —— | |
- — A=11
0,002 My - A =9
\ s -
NV
N ——— A =7
0,004 2
kNZ N 4//
Py
0,006 ™~ —]
kNl’ sz

kN kN
PucyHok 11.6. I'paduku KoapduumeHtos 1, 2



0 0,1 0,2 0,3 0,4 x/1
0,0002 /ﬁ;
0,0004
0,0006
kM
kM
PucyHok 11.7. I'padumkm KoaddunumeHToB
0 0,1 0,2 0,3 0,4 x/1
|
= —
0,0] N N\ A=11 ks
2r=7)1=9 ko
0,02 1'/ // %
N\, 7 ;
0,03 N /
0,04
K kQ
KoHcynbTaHTlAOC: NpumeyaHue.
O603HavYeHMe faHO B COOTBETCTBUMN C ODULIMANbHBIM TEKCTOM LOKYMEHTA.
k, ky
PucyHok 11.8. I'padumku KoapoumumeHtos *,
0,1 0,2 0,3 0,4 x/1
0,01 r< ~<
\ 2
0,005 \,

9> i e
! =

X

\
\s\
1 ‘-:-\\
0 7 Y R Ey——

0,005

0,01

or

PucyHok 11.9. Mpadukn koadduumneHtos "

lpadurKM 3TUX KO3PPUUMEHTOB NpeacTaBiaeHbl Ans Hanbonee YacTo BCTPEYAMOLLMXCA 3HAYEHUIA

A(A = 1517\/m) , PaBHbIX 7,9 1 11;

6) nsrnbatowme momeHTbl M B HanpaBaeHUM OcK X Mo AnHMK y = 0 (puc. 11.7)



M =ql’k,, S (11.11)

B) cABuratoLme ycuama S no rpaHam 060s104km (puc. 11.8)

12
§=2L
:(11.12)

r) nonepeyHbie cunbl Q, AeCTBYIOWME NO rpaHam obonouku (puc. 11.8)

Q= qZkQ; (11.13)

A) rnasHble ycunua P peiicteylowme B 060104Ke (B HanpaBaeHUWU AMaroHanu - Kpueas 1) u
HOPManbHO K Helt (puc. 11.9 - KpuBas 2)

I*1
Ly
o 7 (11.14)

11.16. PacyeT Ko/AMyecTBa apMaTypbl B Yr0BOW 30He OOO/IOMKM WM ee pacnpeaeneHne BAONb
OMaroHann peKomeHAyeTcA MPOM3BOAMTL MOC/AEe MNOCTPOEHMA SMOPbl [NABHbIX PACTArMBAOLWMX
HanpsXeHWn B ANAroHa/IbHOM cevyeHuU. 3aTem 060N0YKY peKOMEHAYEeTCA Pa3fe/InTb HA Y4acTKu, A
KaK[,0ro 13 KOTOPbIX NO 3Mope onpeaenuTb CYyMMapHOe YyCUane, a Mo HeMy - HEO6X04MMOE KOMYECTBO
apmaTypebl.

JononHuTtenbHo cTpouTca orvbatowaa smnopa raBHbIX PACTATMBAIOWMX YCUAWK NO TPaHK
060/I04KM NPU PaBHOMEPHOWN W OAHOCTOPOHHEW (Hampumep, CHerosol) Harpyskax. [naBHble
pacTarMBatome ycuama Ha rpaHn 060104KU HanpaBaeHbl NOA Yraom 45° K KOHTYpY U YUCNEHHO PaBHbI
cABuraoWwmm ycuamam. Ha atm ycnama npoBepAeTca KONMYECTBO apmMaTypbl Y KOHTypa. Mpu atom gns
KBaZpaTHbIX B NJlaHe 060/104€eK FNaBHble yCUANA, AEACTBYIOWME B HaNpaBAeHUM ANaroHa M U HOPMAIbHO
K Hen, moryT 6biTb HaliaeHbl No popmyne (11.14), a casuratowime no rpaHam ob6oa04KM - no dopmyne
(11.12).

11.17. Harpy3Kkoin Ha guadparmbl 060104eEK ABAAETCA OMNOPHOE AaB/ieHWe, nepegasaemoe Mo
rpaHaM B BUAE CABUIAIOWMX CUA S, KacaTeNbHbIX K CPeAMHHOW NOBEPXHOCTU 060/104KN, 0BPaTHbLIX NO
HanpPaB/IEHUIO U PABHbIX MO BE/IMYUHE CABUMAIOLLMM YCUAMAM B 0D0/IOUKE, 3 TAaKMKe NomnepeyHble Cusbl.
BanaHWe nonepeyHbix cMn B 060104Kax ¢ HeGOAbLIONW CTpenol nogbema ysenanumsaetca. Mpu sTom gan
KBagpaTHbIX B NiaHe 0b0n0YeK caBuratowme ycuama n nonepeyHble Cubl, AeNCTBYOWME MO rPaHAM,
pekomeHayeTcs onpegenaTtb no dopmynam (11.12) n (11.13) HacToswero CIM.

Mpwu pacyeTe amMadparm, BbiNosHAEMbIX B BUAE depm, yeuamna cobuparotca B y3abl. Mpu nepeHoce
ycunuii ¢ ocn 060N10YKM Ha OCb Anadparmbl PEKOMEHAYETCS YYUTbIBaTb BO3HWMKAKOLIME MPU 3TOM
O0MNONHUTENbHbIE MOMEHTBI.

11.18. OpHOCTOPOHHSAA PaBHOMEPHO pacnpefeneHHana Harpyska o6blMHO 3ameHseTcA
KOMOWHWPOBAHHOM U3 CUMMETPUYHOM M 0BPATHO CUMMETPUYHOM HArpy3oK.

Mpun 06paTHO CMMMETPUYHON Harpy3Ke MOMEHTbI BOSHMKAIOT HE TO/IbKO Ha NPMONOPHbIX y4acTKax,
HO W B cpefHel 4yacTM 0b6ONOYKM Yy MecT nepenaga Harpy3ok. HopmanbHble ycuama npu obpaTHO
CMMMETPUYHOW Harpyske B 4 - 5 pa3 MeHbLLEe, YeM NpU CNAOLWHOM. Mpn 06paTHO CUMMETPUYHOMN HArpysKe
3HauYMTeNIbHbIE CABUralOLMe YCUANA BO3HMKAOT He TOJIbKO B yraax 060/04KM, HO M Ha MPUOMOPHbIX
Yy4YacTKax B cpegHel Yactu nposera.

B cnyyae MCNONb30BaHWA  KOHEYHO-3/IEMEHTHbIX MPOrpamMm  pacyeTa  pachnpegeneHue
OJHOCTOPOHHEN CHEroBOM Harpysku peKoMeHAYyeTca MPUHUMATb B COOTBETCTBUM C AEWUCTBYHOLWMMM
HOPMATUBHbIMM AO0KYMeHTaMK "Harpysku u Bosaenctemns.

11.19. Ycununa B 060104Kax C COOTHOLWIEHMEM CTOPOH B MaHe 1:2, MMelLwWmnx oaAnNHAKOBbIE UK



6/113KMe Mo BenUYMHE pPaguycCbl KPUBM3HbLI B HaNpaBAeHUAX, NapaniesibHbiX 06enm CTOPOHAM KOHTYpa,
NPy PaBHOMEPHO pacnpefeneHHOW Harpyske MOMKHO onpeaenatb no dopmynam u Tabavuam ana
pacyeTa KBaapaTHbIX 060/104EK, HarpyeHHbIX 06PaTHO CMMMETPWUYHOW Harpyskoi. dopmynbl ansa
onpeaeneHns ycuamini B 06on04Kax npu AencTBun o0bpaTHO CMMMETPUYHON HarpysKu npuBeseHbl B
PykoBogacTee (MpunoxkeHue B), rae cuctema KoaGOUUMEHTOB B BbIPAXKEHUAX YCUANMN, aHANOMUYHbIX
npvBeAEeHHbIM Bbllle, faHa B TabANYHOM U rpaduyeckoit popmax.

YyeT AeNCTBUTENIbHOW YKECTKOCTU KOHTYPHbIX Anadparm
N UX BAIMAHWE Ha HanpaxeHHo-gepopmupoBaHHOe
coctosiHue obonouek

11.20. Ecav 060104KM onMpaloTca Ha r’MbKune B cBoel NAocKocTn aAnadparmbl (Hanpumep, apKu c
3aTAKaMu), TO BE/IMYUHbI YCUAUA B MPUKOHTYPHON 30HE 3HAYMUTENIbHO OT/IMYAOTCA OT MOJIYYEHHbIX
pacyeToM MPWU XKECTKMX AMadparmax, XoTa B CpefiHel 30He coxpaHAaeTca 6esmomeHTHoe cocTosHMe. Ha
puc. 11.10 noKasaHbl pe3ynbTaTbl pacyeTa OAHOM W TOM »Ke KOHCTPYKuuM 060104KM 6e3 ydyeTa
noaatAnMBocTU amadparm (AMHMA 1) U c ydeToM AeNCTBUTENbHOM XEeCTKOCTU Auadparm B BUAE apoK U

depm (nnHMM 2, 3). U3 pacyeTa cnedyeT, UTo BEAMYMHA YCUAUIA | NPaKTUYECKU He 3aBUCUT OT XeCTKOCTH
Anadparm.

N, kH/M S, kH/™M
~-30 —-70 ‘
~20 5 ety —60
—10 r*’\,f;‘”f\‘:’ =50 N
" 3
1 .
o Lt x/! —40 NINC
0,1 0,2 0,3 0,4 0.5 5 \Q
1
2 N
%,‘w
e
-10 o oS
0 %s w1
N,, kH/M M, Hwnm 0,1 0,2 0,3 0,4 0,5
~60 -3
—50 —_
s 1 ;
~40 4 -1
50 1 N x/1
-— LA - O o —
- 0.1 0,2 0,3 0,4 0,5
~20 |+ 1
! Xw " 12, )
._10 /’ N 2 /
0 ‘ 2 x/I 3 f l’.l./
] 0,1 0,2 0,3 0.4 0,5 ’i ™
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20 5

1 - 6e3 yyeTa N0AATAMBOCTM Anadparm; 2 - C y4eTom
nofataneocTu guadparm B Buge depm; 3 - To e, B BUAE apok

. N, N
PucyHok 11.10. Fpadukn ycuamin ~ 1, 2, SuM
B OTAE/IbHO CToALLEeN 060104Ke NO pe3ybTaTaM pacyeToB

MpW WapHUPHOM OMMPAHUM Ha XKeCTKne anadparmbl yCMAMA 2 Ha KOHType paBHbl HyAto. Mpu
anadparmax B Buae ¢epm 060/104Ka B KPaeBOI 30HE WMCMbITbIBAET HE3HAYUTE/IbHOE PACTAXKEHMEe OT

ycuaunii 2. Mpu anadparmax B BUAe apok, obnaaalolwmx 3HaunTeIbHOM NoAaTANBOCTbIO, B pe3y/bTaTe



CKUMAIOLLMX HanpsKeHU oT n3rnba KoHTypa 060104Ka B NMPUKOHTYPHOM 30HE OKasblBaeTcs CKaTol. B
33aBMCMMOCTM OT KECTKOCTU guadparm MeHAeTcA U 3HaK MOMEHTOB B 060n104Ke: npu NoAaT/AMBbLIX
anadparmax B BUAE apOK PacTAHYTOM OT M3rMba OKasblBAaeTCA BepXHAs rpaHb 060104KM, npu 6onee
KeCTKUx guadparmax B Buae depm pacTaHyTa HUKHAA rpaHb. TakMM 06pasom, AnLWb NpU AOCTaTOUHOM
YKECTKOCTU Amadparm, Hanpumep, B BUAE XKene3obeToHHbIX depm C NpeaBapuTeNbHO HanpsXKeHHbIM
HUXHUM NOACOM, AOMYCTUMO B NEPBOM NPUBAUMKEHUM BECTU pacyeT 6e3 yueTa NnoaaTAMBOCTU guadparm.
PacueT moOXeT Npou3BOAUTLCA MO OE3MOMEHTHOM TeopuUM C yd4eTomM KpaeBoro spdekta uauM no
MOMEHTHOW TeOpUMU.

B 060/104Kax C KOHTYPHbIMUW 31EMEHTAMU B BUAE KPUBOAMHEHOIO Bpyca, OnepToro Ha KOJIOHHbI,
pacnpegeneHune ycuanii B NPUKOHTYPHOM 30HE OTAIMYHO OT 060/104EK C KOHTYPHbBIMW 31EMEHTaMU APYINX
BMA0B (apKK, depmbl U Ap.), 4TO AOKHO YUNTLIBATLCA NPU PacyeTe U KOHCTPYMPOBAHUM.

Harpysku Ha KONOHHbI, U3rnbatome MOMEHTbI B KOHTYPHbIX 31@EMEHTAX U UX NPOrnbdbl MOryT BbITb
HalZeHbl NPUBAMIKEHHO M3 pacdeTa KOHTYpHbIX BpycbeB Kak Hepaspe3Hblx 6anok Ha paBHOMEPHO
pacnpeneneHHylo Mo MX AJMHE Harpysky WHTEHCMBHOCTbIO, PAaBHOM 4YaCTHOMY OT JeneHusa obuei
Harpy3Kkun Ha 060/104Ky Ha AIMHY KOHTYpa B OCAX. M3 pacyeTa KOHTYPHbIX BpycbeB Kak HepaspesHbix 6anok
MOTYT ObITb HAWAEHbI YCUAUA B HUX M OT OCaAKM KOJIOHH (onop).

11.21. B otaenbHO cToAwmMx 060/10MKax ynpyraa noaatiMBoOCTb Anadparm BAUAET CyLLEeCTBEHHO
NMWb HA YCUAUA, OEWCTBYIOWME B CEYEHUAX Yy auadparm; B cpegHMx 060n04YKax MHOFOBOIHOBOTO
NMOKPbITUA - Ha YCUINA NO BCEM KOHCTPYKLMMW, YTO AO/IKHO YYNTbIBATHCA NPU PacHeTe U KOHCTPYMPOBAHUMN.
Ha pwuc. 11.11 npuBepeHbl pesynbTaTbl pacyeToB cpegHeil 060N0YKM MHOFOBOSIHOBOTO B OZHOM
HanpaB/NeHMM MOKPLITUA C y4eTOM noJaTAnBoCTU aAnadparm. OnA OUEHKM KecTKocTu auadparm
060/104Ka paccunTbiBafacb npu guadparmax B Buge depm, apoK U KPUBOJMHENHBIX puUrenen,
OMUPALOLLIMXCA Ha CTEHY, MPOrMb KOTOPbIX PaBeH Hy/t0 (COOTBETCTBEHHO AMHMK 1, 2, 3). [lnA cpaBHeHUA
Ha rpadmkm puc. 11.11 HaHeceHbl BEMYUHBI YyCUAUI (MMHKUA 4), NoNlydeHHble U3 pacyeTa cpesHel ANWHbI
BOJIHbI C }KeCTKUMU aAnadparmamu. NMpu abcoNtoTHO KeCTKUX gruadparmax, Npormb KoTopbix PpaBeH Hyto,

ycunmsa I no Bcemy ceueHuMio OKa3sbiBalOTCA CKUMaOWMMKU. CneaosaTtesibHO, B MHOMOBOJIHOBOM
MOKPbITUM C XKECTKUMU AMadparmamm cMexkHble 060/104KM A0NKHbI OKa3biBaTb APYr HA Apyra B3auMHoe
naBneHue.
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1 - c yyeTom noaatAnBocTu anadparm B Buae dpepm;
2 - TO Xe, B BUAE apokK; 3 - TO Xe, B BUAE KPUBOJIMHENHbIX
pureneii; 4 - 6e3 yyeta nogaTAnMBOCTN Anadparm

PucyHok 11.11. Mpadpumkmn yemanii ~ 1, “ "2, Su M,
B MHOrOBO/IHOBbIX Hepa3pe3HbiX 060/104Kax
no pesy/nbTaTam pacyeToB

Pe3ynbTaTbl pacyeta C y4eTOM AENCTBUTENbHOMN KECTKOCTU Auadparm B BuAe apok U depm
MOKas3bIBaloT, YTO MO /IMHUU COMPANKEHNA 060/104EK BO3HMKAIOT YCUANA PacTAXKeHUA, npuyem npu 6onee

rMbKkux anadparmax B BUAE apoK AeNCTBYIOT Boablumne pacTarmsalowme ycuama 1. Mpu abcontotHo

KECTKMX  Anadparmax ycuausa 2 Ha KOHType paBHbl Hy/O, @ MO BCEMYy CEYEHWIO ABNAIOTCA
CKUMatoWwmmu. Mpu yyete NogaTAMBOCTU Anadparm B ceYeHUAX 060104EK Y KOHTYPA BO3SHUKAIOT YCUAUA
pacTaxeHusn. CyLLeCcTBEHHO YBEANYMBALIOTCA TAaKKe CABUIAOLWME YCUANA NO CPAaBHEHUIO C pacyeTom bes
ydyeta nogatamesoctu auadparm. Mpu pacyete 060/104EK KOHTYPHbIE KOHCTPYKLMUM [AOMYyCKaeTca
NPUBAUKEHHO XapaKTepu3oBaTb NPUBEAEHHLIMU MKECTKOCTAMM 31eMEHTOB TMMa GanKu WM apKuM C
3aTAMKKOM.

M3 4mcna npakTUYECKUX MeTO4OB pacyeTa, KOTopble MOryT ObiTb WMCMO/b30BaHbl Kak 6e3
NPUMEHEHMUA, TaK U C NomoLLbio IBM, pekomeHayeTcAa pacyeT ¢ y4yeTOM LeNCTBUTENbHOMN KeCTKOCTU
KOHTYPHbIX 3/1IEMEHTOB, KOTOPbIV CBOAUTCS K HAJIOKEHMIO HA OCHOBHOE HaMnpsXeHHOo-4ePopMNPOBaAHHOE
COCTOAHME OT AEeNCTBMA HArpysKM Ha LWAPHUMPHO OMEpPTYH MO KOHTYpPYy 060/I04KY A0MNONHUTENbHbIX
3HAYEHUI YCUAUIM U NepemelLeHUM, Bbi3BaHHbIX BO3AENCTBMEM HA OCHOBHYL cuctemy "AnMLIHKMX"
HEM3BECTHbIX, Y4YUTbIBAIOLLMX COBMECTHYIO PaboTy 060/104KM C MPUMbIKAIOLWMUMU KOHCTPYKLMAMM.

Ecnn gonyctuTb, 4To Aedopmaumm, BbI3BaHHbIE HAa OAHOM Kpako 060104KM, 3aTyXatoT, He Jo1AA 40
Tpex APYrMX Kpaes, MO KaxgoMy Kpato 060/I04KM ciefyeT COCTaBUTb M PelnTb CUCTEMY M3 YeTbipex



KaHOHWYECKUX YypaBHEHWI, CBA3bIBAOWMX "NNWHME" HensBeCTHble mexay cobon. B KavectBe 3TuX
HEeW3BECTHbIX MPUHATbI KPaeBoOM M3rMbaKOLWMA MOMEHT, KpaeBoe HOpMaabHOe ycuane, NPoAo/bHble U
HOPMasibHbIE K NOBEPXHOCTU NepemMeLLeHMA ToYeK Kpas 060104Ku.

11.22. MNoBepxHOCTb 060NOYEK, COBMPAEMbIX M3 LUAUHOPUYECKUX MaHenen, B OAHOM U3
HanpaB/1eHUI B MecTax CTbIKOB NAUT nmeeT nepenombl (cm. nn. 11.44 u 11.47 HactoAwero CM). Hannuue
nepenomoB MOBEPXHOCTU NPUBOAMUT K MOSABNAEHUIO 3HAUYMTENbHbIX M3rMBAIOLWMX MOMEHTOB NO BCEMY
nonto 060/0YKM W NepepacnpeseneHUtd HOPMaAbHbIX YCUAWK, OEeNUCTBYIOWMX B HanpasBaeHUU
nepenomos (puc. 11.12). PacyeTHble GopMynbl, YYMTbiBalOLME BAMAHUE MEPENOMOB MOBEPXHOCTH,
npuseaeHbl B Pykosoactee (MpunoskeHue B). PacyeT BbinosHAETCA B ABa 3Tana: CHayasa HaxogATt
OCHOBHbIE YCU/INA U3 pacyeTa KOHCTPYKUMW Kak rnaakon ob60n04KkM, B KOTOPYHO OHa BMMcCaHa, 3aTem
onpeaenaoT 4ONO/NHUTE/IbHbIE YCUNUA, Bbi3bIBAEMble HAaIMYMEM NEPESIOMOB MOBEPXHOCTU. [ToNyYeHHble
YCUAUA CYMMUPYIOT.
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a - rnagkux; 6 - c pebpamu U nepesomamm NOBEPXHOCTH

PucyHok 11.12. F'padumku nporn6os W n ycunmin =~ *
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, ¥ no pesynbTaTam 3KCNepUMEHTa/IbHbIX
nccnenoBaHuii moaenein obonoyek

Mpy TakoM Noaxoae HOpPMabHblIe YCUANUA BAONb 06PasyoWMX LUANHOAPUYECKMX NaHenen byayT
TaKMMU e, KaK 1 B raaknx o6oa04Kax, T.e. UX onNpeaenaloT Ha NepBoM 3Tane pacyeTa. Ha nepBom xe
aTane onpeaenAldT CyMMapHble B MpeAenax LMPUHbI NaHenelt HopMasbHble CUAbl B CEYEHUSX MO
06pasyloWmMMm, a TaKKe YCUAMA B YrNOBbIX 30HaX M Ha KOHType. Ha BTopom 3Tane HaxoaATcA
[ONONHUTE/IbHbIE YCUAWA, AeMNCTBylOWME B HanpaB/ieHWM NEpPesioMoB, M MU3rMbalome MOMEHTbI B
ceyeHunax, NepneHaNKyAApHbIX 06pa3yOLLMM LMANHAPUYECKUX NaHENEeN.

JononHuUTeNbHbIE YCUAMA ONpPeaenstoT MNyTeEM PACKPbITUA CTAaTUYECKOW HeonpeaenMmocTh B
MecTax nepesioMoB NOBEPXHOCTU C UCMO/b30BaHMEM B pacyeTe MoJlydeHHbIX Ha NePBOM 3Tane YCUanN.

[na obonouyek c pebpamu BAOAb 06pasylOWMX LUUAMHAPUYECKUX MaHeNel B pacyeT BBOAUTCA
npvBeAeHHan XecTKocTb Ha 1 M cedyeHusa, NapannenpHoro nepesaomy, onpegensiemas C y4eTom 3Tux



pebep.
Pacuet Hecyuwielt cnocobHoCTM 06o/10uek

11.23. 3KcnepumeHTabHble UCCNe0BaHNA NO3BOANAN BbIABUTb, YTO NPU AEACTBUN Ha 06ONOUKY
paBHOMEPHO pacnpeneneHHOoN Harpy3kn BO3MOXKHbI 06LL1ana M MmecTHaa cxembl paspyleHua. Hanbonee
HarnagHbIM NpMMepom obLero paspylleHma asnseTca obpasoBaHue NATUANCKOBOM (LIATPOBOIA) cxembl
nsnoma (puc. 11.13). PacueTom No 3TON CXeme peKOMeHAyeTcs NPoBepATb KOAMYECTBO apmaTypbl,
YCTaHOB/IEHHOW B YrN0BOM 30He 060/104KM (cm. nn. 11.25 - 11.27 HacToauwero CN).

a) 1 x e
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6) ¥y
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va va
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a - MexaHM3Mm paspyleHus; 6 - cxema M3noma 060/104KM B NNAHE;
B - aNtOPbI NAacTMYECcKUx aedopmaumii No TMHUAM U310Ma;
1 - nepBoHayvasibHas ¢opma 060104KM; 2 - bopma 060/104KHU
B CTaAMu NpeAenbHOro paBHOBECUS; 3 - IMHUKN U310Ma
(nnactryeckume wapHUpbl); 4 - pacTaHyTble (pa3pbiBHbIE)
YUYaCTKU TMHUIA U310Ma; 5 - TO XKe, CXKaTble

PucyHok 11.13. Cxema pa3pyLueHua rnagKkon o60104Km
npu A4encTBUM paBHOMEPHO pacnpeneeHHON Harpysku

Mpu obpas3oBaHUM 0b6WEM cxembl paspylleHUa MNpPornbbl 060/I0OHKUM K MOMEHTY ucYyeprnaHus
HecyLen cnocobHOCTM Masibl MO CPAaBHEHMUIO CO CTPesioli nogbema 060/104KN Hag ONOPHOM NNOCKOCTbIO.
B aTom c/iyyae peKoMeHAyeTCs MCMo/b30BaTb METOL NpefesibHOro PaBHOBECUA B €ro K/1acCUYeCKoi
NOCTaHOBKE, KOrAa Npu COCTaBAEHUM YPaBHEHUI PaBHOBECUA BHELLHMX U BHYTPEHHWUX CUN NpeHebperatoT
N3MeHeHHOM reomeTpuei NoBEPXHOCTU.

11.24. MecTHoe pa3pylueHne CBA3AHO C CYLLEeCTBEHHbIM M3MeHeHWem ¢opMbl MOBEPXHOCTU
000/104KM B OrpaHuMyeHHol obnactn. B pebpucTbix Kene3obeToHHbIX 060/04Kax MNpu AencTBuuU
pacnpefeneHHbIX Harpy3oK paspylleHue Yalle BCero HacTynmaeT B pe3y/abTaTe McYepnaHuA Hecyluei
CNOCOBHOCTM MOMKU MeXKAy pebpamu, UTO TaKKe OTHOCMTCA K MECTHOMY pPaspyLlleHWto, a B Ciyvae
NPUAOXKEHNA COCPEAOTOYEHHbIX HArpy3oK o6blYHO HabnwpaeTcA paspylleHWMe B BMAE KOHyca C
BEPLMHON MOJA COCPEenOTOYEHHOM cuioi. PacyeT Hecywel cnocobHocTM 060/04eK MPU MECTHOM
paspyweHnn peKoMeHAyeTcs npou3BoAUTb MO MeToAy MpesenbHOro paBHOBECUA, MNpW  3TOM
uenecoobpasHo yuuTbiBaTb M3MeHeHMe GOopMbl MOBEPXHOCTM 060104KM B CTaguu, OnM3KOM K
paspyweHuto, - cm. nn. 11.28, 11.29 HacToawero CI1.

11.25. MNpwn BbINOAHEHUM MpeLABapUTEIbHOro pacyeta 060/0YKM Ha NPAMOYFO/IbHOM M/aHe co

R
CTOopoHamu 2a u 2b, cTpenioit nogbema f 1 pagnycamm KpMBU3HbI CPegUHHOM noBepxHocTn ~ ¥ n 7 ¢
LWAPHUPHbIM OMMPaAHMEM MO KOHTYPY, HarpyeHHON paBHOMEPHO pacnpeaesieHHON Harpyskoi



A
MHTEHCUBHOCTbIO ¢, HEOHX0AMMOE KONMYECTBO AONONHUTENbHOM KOCOM apMaTypbl  » B YI/IOBbIX 30HaX
pekomeHAayeTcs onpeaensTb No popmyne

Ka’b® _
32Z2 - quRj (é:d B Sln gd) - RS,COHAcon (f + t)
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.(11.15)

3aecb K =1 npu wapHUpHOM onMpaHMmM 060104KKN MO KOHTYpY M K = 4 npu ee onnpaHnmn No yrnam;
Dsa . ycuave, BOCNPUHMMaeMOe apMaTypoi CeTKU NAUTbI Ha g/inHe 1 M B AMaroHanbHOM CeYeHuu;
4 - npuBeAeHHbIN pagnyc KPUBMU3HbI AMArOHaNbHOIO ceYeHmns, onpeaensembiin no Gopmyne
2 2 2
a +b +f

R
d 2f

Sa

- YIr710Bas KoopAuHaTa Kpaa 060/104KM B ANaroHaibHOM CeYeHUn, onpeaensemas no popmyne

Jat +b’

d

&, = arcsin

con - naowaib CeYeHUss KOHTYPHOW apmaTypbl, PaCMoJIOXKEHHOMW B KOHTYPHbIX 3/1eMeHTax Ha
paccToAHUM t OT NIOCKOCTU, MPOXOAALLEN Yepe3 BEPLUMHbI Y108 CPEANHHOM NOBEPXHOCTY;

R

¥, 5" - pacyeTHOe CONPOTMBAEHWE COOTBETCTBEHHO KOCOM apmaTypbl B Yr/10BOW 30HE U
apMatypbl KOHTYpPa;

'B - YroN HaK/I0Ha KOCoM apmaTypbl K AMaroHanaun nnaHa;

t o o o . o
I - pacctosHue oT paBHOAEWCTBYIOWEN YCUAMIA B KOCOM YrnoBOW apmaType A0 MNIOCKOCTH,
npoxoanlei yepes BepLwMHbI YI10B CPeAMHHON NOBEPXHOCTY.

KoHcynbTaHTIOC: NnprMedaHme.
dopmyna gaHa B COOTBETCTBUM C 0PMLMANbHBIM TEKCTOM AOKYMEHTA.

Ecnu B BblparkeHuun (11.15) A'y< O, TO [0MNO/HUTENIbHOM KOCOM apmaTypbl B YI110BOM 30HE MO
pacueTy He TpebyeTtca. Mpu onmpaHnm 060N0UYKM NO yrnam NoAb60POM KOHTYPHOM apmaTypbl AOMKHa
6bITb MCKOYEHA BO3MOXKHOCTb paspyLueHMa 060104KM NO CpeaHeMy CEYEHMIO.

11.26. OKOHYaTeNbHbIM pacyeT HecyLwen CnOoCOBHOCTU 06ONOYKKU C LWAPHUPHBIM ONMPAHUEM MO
KOHTYpY npu obliem paspylleHun B pesy/bTaTe AENCTBUS PaBHOMEPHO pacrnpesenieHHOW Harpysku
pekoMeHayeTcsa NPoU3BoAUTb MO NATUANCKOBOW cxeme u3noma (cm. puc. 11.13).

MpuseseHHble GOPMY/bl NOAYYEHbI AAA MOAOrMX 0060/04eK, Metowmnx Gopmy 3AAUNTUYECKOTO
napabonounaa

2
x_i_ly_2
a wvb



OHM MOryT 6bITb TAKXKeE PEKOMEHA0BaHbI 414 pacyeTa NoaorMx 060104eK, UMeLWMX ApYryto dopmy
NoBepPXHOCTM (HanpMMep, KPYroByto MOBEPXHOCTb MEePEeHOCa, BHELLHIO YacTb TOPa), MOCKO/IbKY HecyLwas
CNOCOBHOCTb 3TMX 060/104€EK OT/IMYAETCA HE3HAUUTENBHO.

PacueTHoe 3HayeHMe Harpysku ¢, OTBEYaloLee MCYEPNaHMI0 Hecylleil CnocobHOCTM 0600YKM,
pekomeHayeTcs onpeaensTb No popmyne
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BbipaskeHue (11.16) snsetca GyHKUMEN ABYX NEPEMEHHbIX BEANYNH V U C:, TaK KaK ocCTa/ibHble

NATb NapameTpoB ﬂ, l'//, 'u, 7760”, X MMEIOT onpefesieHHble 3HaYeHUA A1 KaKAoN KOHKPETHOM
060104KHN

A=— V="1
; /> ;
R A, R A,
_ Tty I
# u, u
; (11.17)

_t 124 u
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A R
roea, b, o, ¥ t-o0603HauyeHMA Te Xe, uTo U B popmyne (11.15);

ﬂ, f; - CTpenbl noabema 060/104KN Ha KOHTYpE;
A A . .
t, Y - nnowadb CeYEHUA CTEPIKHA COOTBETCTBEHHO apMaTypHOM CETKU U A0MNONHUTENIbHOMN
Kocow (yrnioBoi) apmaTypbl;

u o
U, ! - paccToAHMA COOTBETCTBEHHO MEXAY CTePXHAMMU apMaTypHOMN CETKM MAWUTbI U MeXay
YFNOBbIMU CTEPMKHAMM AOMONHUTENBHON KOCOM apmaTypbl (0bLiee KOMYecTBO AOMNOAHUTENLHON KOCOM
apMartypbl B Yr/10BbIX 30HaX 3343€TCA Ha OCHOBe pacyeTta no n. 11.25 HacToAwero CN).

()
BennunHsbl v u 4 , COOTBETCTBYIOLLME MUHUMYMY GYHKUMKM >, npeacTasnaioT coboit napameTpbi
CXeMbl M3/10Ma, TaK Kak onpeaensatoT pasmepbl cpeaHero gucka (puc. 11.13).
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MuHUMYM GYHKLUK pekomeHAyeTca onpeaenatb YNCAEHHO € nomolsbo 3BM.

3HaA 3HaYyeHne min (D5 , no popmysne (11.16) HaxoAAT 3HAUEHNE PACUETHOM HArpy3Ku q.

11.27. Mpun pacyeTe Hecywelh CNOCOBHOCTUM MPAMOYro/ibHbIX B MaaHe pebpuctbix obosovek ¢
WAPHMPHbIM OMMPAHWEM MO KOHTYPY PEKOMEHAYETCA ceyeHWe apmaTtypbl pebep B nose 060/104KM
pacnpenenntb paBHoMmepHo ("pa3masatb") NO NOBEPXHOCTW, NPOBEAEHHOW Yepe3 LEeHTPbl TAXKECTU
apmaTypbl NOAKPeNnAawWmx pebep napanienbHo CpeguMHHOM NOBEPXHOCTM 060104KU. Mpu pacyeTe
Hecyllelt cnocobHocTM obosiouek npu obLWeM paspylleHUW B pesynbTaTe AeNCcTBUA PaBHOMEPHO
pacnpefeneHHOM HarpyskuM pekomeHayetca, Kak M B n. 11.26 Hactoawero CIM, paccmaTpmsaTb

NATUAMCKOBYIO cXxemy m3noma (puc. 11.13), onpeaensemyto ABymA NapameTpamm v 1 ; .

[na pebpuctoit 06010UKM C KBaApaTHbIM MJAHOM C OAMHAKOBbIM wWwarom pebep ' B oboux
HanpaB/ieHUAX BE/IMYMHY PaACYETHOW PaBHOMEPHO pacnpefeNeHHON Harpyskum g peKomeHayeTcs
onpeaenatb no ¢opmyne

R A —
q: S l.—2q)7(v,ﬂya)97772-’7700n’l)
u a ; (11.18)
_ 2U
®7(v,---)=¢2
v(3-3v+v7).

U, =1+ u+o)wB-v)+1+o)1-v) +30n -
~ot[3v(2-v) - 2r(3-7)+3(1+7)]+0,125V2 [ 2+ 7, — (1= V)]

Pe6pMCTbIe 060/104KM C KBagpaTHbIM NMNJ1aHOM MMEKT OANHAKOBbIE CTPE/Ibl MOAbEMA HAa KOHType
B aTom cnyyae yrnosble AMHMKU M3N10MA NPOXOAAT BAONb ,EI,MaFOHaHEVI NnaaHa, cxema n3zioMma nmeet

OAMH HEeU3BEeCTHbIM napameTp v, n B dopmyny 11.18 BXOAAT elle WeCTb NapaMeTpoB, KOTopble A
KOHKpEeTHOI 060/104KM onpeaensatoT no Gopmynam:

A u
-0 lrib ) = Zrib™

fi . 261 . Ailn'b , (11.19)

,u, 7700}1’ X cm. dopmyny (11.17).
B dopmyne (11.19):

"b - nnowanb ceveHMa HUXKHeN apmaTypbl pebep;

0 - paccTosiHue OT HUKHel apMaTypbl pebep A0 CpeAUHHON NOBEPXHOCTM NOAA 06010UKM.

MUHUMYM GYHKUMM 7 HaxoaAaT MeToAom nepebopa oA4HOM HeM3BecTHOMN v B npeaenax 0,2 < v <

0,7. 3HasA BeAMUMHY  /, HAXOAAT 3HAYEHMe pacyeTHoW Harpysku q. Popmynoii (11.18) pekomeHayeTca

w=n=1t=0
NONb30BaATbCA TAKXKE NPU pacyeTe KBaLAPaATHbIX B N/1aHE rMagKkux 060110qu, NPUHAB 77 .

11.28. O4HOM M3 BO3MOMHbIX CXEM pPa3spylleHMA Kene3006eTOHHbIX 0060J/Io4eK MpU BeJINYMHE
napameTpa Kpusu3Hbl k* > 60 ABnsetca obpasoBaHME OAMHOYHON BMATUHbLI, NMPEUMYLLECTBEHHO B
Yr10BOM 30He 060/104KHK. BesinumHa napameTpa KpusBusHbl k* onpegensercs no opmyne
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roeamu b - nonosuHa ANNHbI CTOPOH O60ﬂ0‘-IKM,'

Rl " R2 - T1aBHble Pagunycbl KPUBU3HbI CPEANHHOM NOBEPXHOCTM.

Ons obonouyek c napametpom k* > 60 Hapagy c pacyeTom MO MOSHON cxeme AO0MXHA ObiTb
BblYMC/IEHA BE/IMUYMHA HECYLLLE CMOCOBHOCTM 060N0UKM NPU TIOKANbHOM PaspyLLEHUN.

11.29. Hecywasa cnocobHOCTb NOAOMNX *Kese306eToHHbIX 000/104€eK, 3aleM/IEHHbIX MO KOHTYpY,
NpyY MEeCTHOM pPa3pyLleHMM ¢ 06pa3oBaHNEM OTAE/IbHOM BMATUHbLI B pe3y/bTaTe AeWCTBUA PaBHOMEPHO
pacnpeaeneHHoi Harpysku (puc. 11.14) moxeT 6bITb HalgeHa No meToAy NpeaebHOro paBHOBECUSs C

y4eTom u3meHeHnsa GopmMbl NOBEPXHOCTN 060I0UKM B 30HE PaspyLLEHMUA.

a a

1 - Hanbonee BepoATHblE MecTa
0bpa3oBaHUA BMATUH; 2 - KpuBasA npornbos

PucyHok 11.14. Cxema paspyLieHna 060/104KH
c 06pa3oBaHMEM /IOKA/IbHOM BMATUHbI

PacyeT Hecywen cnocobHOCTN NPOU3BOANTCA ANA YacTM 060/104YKM BO BMATUHE, NpeacTaBastolen
coboit KaK bbl OTAENbHYIO chepuyeckyto 060104KY, KPYraylo B MjaHe, C ynpyrum 3allemieHnem no
KOHTYpY. Hecyuyto cnocobHoCTb 060104KM ¢ NPU N0Ka/IbHOM pPaspyLLUEHUN onpeaensatoT no popmyne

3 . )
q= m&m siné, +nR(siné, + & cosé,) +
né’a wno
F (g /2 b
12Rsin ¢, 12R"sin” &,



12sing,(b+ Rsing)) —o(l+cos¢, —acosc)l} ) 5y

3pecb

L n|(l+cos§1)}t+sin§l|
(1+cos&)A—sing |

/2

R(1+cos&)—5/2]
R(14+cosé&)+0/2

b=y R~ R(cos& +5/2)°

2h. — O
= arccos| cosé&, + —2——
gl é:r 2R

rae gr - yrnosaa KoopgnHaTta BMATUHbI;
R - HaYanbHbIN pPagnyc KpUBU3HbLI Cpe,CI,MHHOI‘;I NOBEPXHOCTU 060/104KM BO BMATUHE;

0 - nonesHas BbicoTa cedeHMA 06010UKK;

n, m - npegenbHble BeMYMHbI COOTBETCTBEHHO HOPMANbHOIMO YCUAMA WU MOMEHT],
BOCMPMHMMAEMbIX B KeNe306eTOHHOM CeYeHMM KOIbLEBOro NAaCcTUYECKOro WapHUPa;

W - NporMb 060/104KN K MOMEHTY paspyLUeHus.

Mpwn onpeaeneHnmn npornba B LEHTPE BMATUHbI PEKOMEHAYETCA YYUTbIBATb NPOrNb LLeHTpanbHOM
6€3MOMEHTHOM 4YacTM 060/I04KM 33 30HOW BMATMHbBI, YKOPOYEHMEe Ay MepPULMOHANbHOIO CeyeHus
0060/104KM BO BMATUHE B pe3ysibTaTe AENCTBUA CHUMAOWMX YCUAUA U AOMNOAHUTENbHbIA Nporuo,
BbI3BAHHbIN MOBOPOTOM OMOPHOIO CEYEHMA Ha Kpato BMATUHLI. B pe3ynbTaTe gedopmaLmm noBepxHOCTH
Ha Kpato BMATUHbI BO3HMKAET MOMEHT m. [leNcTBUTE/IbHblE 3HAYEHNS MOMEHTa MU HOPMa/ibHOM CU/bI B
dopmyne (11.21) pekomeHAayeTcA HaxOAWUTb MOCAeA0BaTe/IbHbIM NPUBAMMKEHMEM NUCKOMBbIX BEIMUUH K
npeaenbHbIM, NeXKalWMm Ha KpWBOM, M300pakalowen 3aBUCMMOCTb M-n AA8 pPaccmaTpMBaemoro
BHELLEHTPEHHO C}KATOro CeYEHMA Ha KOHTYpe BMATUHbI. HallaeHHble npeaenbHble 3HaYeHMA HOPMAJIbHOM
CUAbl U MOMEHTa B KenesobeTOHHOM CeYeHMM KOJIbLEBOrO MIAaCTUYECKOro LWapHUpa, a TaKXke
COOTBETCTBYHOLLENO MM MPOrMba UeHTpPa BMATUHbI NOACTaBAAOT B ypaBHeHMe (11.21) ana HaxoxAaeHus
JIOKaNbHO-3KCTPEMANBHOTO 3HaYeHUA NPeaenbHOM Harpysku ANA 3a4aHHOrO pasmepa BMATWUHLL. AnA
HaxoXAEeHWNA AeNCTBUTENIbHOIO pa3Mepa BMATUHbI U COOTBETCTBYIOLLEN €My BE/INMYMHbI paspyLlatoLwei
Harpysku ypaBHeHue (11.21) pekomeHAyeTCsA pewaTb YUCAEHHO € NomoLlbio IBM ¢ ncnonb3oBaHWeM
LIaroBoM npoueaypbl MO pasmMepam BMATUHbI, B MPOLLECCE KOTOPOW ONpeaensiercds MUHUMYM
npeaenbHon Harpysku. [lpu onpepeneHun [eNCTBUTENBHOFO pasmepa BMATUHbI UM BEAUYUHDI
paspywatouwein HarpyskM pPeKOMeHAYeTCA Y4YMTbiBaTb BAMSAHME HAYaNbHOIO HECOBEPLUEHCTBA
NMOBEPXHOCTM, KOTOPOE MPU 3HAYUTENIBHOM WCKAXKEHUW €e UCXOAHOW reoMeTpUM MOMKET MPUBECTU K
CYLLLECTBEHHOMY CHUMKEHUIO HecyLwen cnocobHocTH 060/104ek.

11.30. Ans obonoyek C noaatiMBbIMU Auadparmamy BECbMa Ba*KHO YCTPOWCTBO YI/IOBbIX M
KOHTYPHbIX YTOALWEHN nonda. Heobxoammas ToswmHa 0bOO/MIOMKM B Yr/IOBbIX 30Hax onpefensdeTca B
COOTBETCTBUM € TpeboBaHmamK nn. 4.2.9, 6.3.4 n 11.41 HacTosawero Cl. }enaTenbHo TakKe yTonleHNE
NAUTbl 060104YKM BAOJIb KOHTYPA, r4e AEUCTBYIOT 3HaYMUTENbHblE U3rMbatoLmMe MOMEHTbI U NOABAAIOTCA
pactarmeatowme ycuama. LLnpuHa yTonweHma yraoBbiX U NPUKOHTYPHbIX 30H 060/104eK MOXKeT BbiTb
HangeHa B COOTBETCTBMM C peKOMeHAauMaAMK, npeactaBaeHHbIMM Ha puc. 11.15. 3gecb NnokasaHo, Kak
HaWTM pagnyC 30Hbl YTONLLEHUA B YIAY M LWWPUHY YTONLWEHUA BAOAb KOHTypa gns 060104eKk ¢
KBagpaTHbIM M NPAMOYrosibHbIM NaaHamu. [as ob6onoyek ¢ oTHoleHnem cTOpoH 1:1,5 wnpurHa 30HbI



YTONLLEHNA NPUHUMAETCA cpeaHen 13 pacyeTa 060104YeK C OTHOWEHWEM CTopoH 1:1m 1:2.
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a - 30Hbl HAaNPSAXEHHOro COCTOAHWUA NPU CNIOLWHOM PaBHOMEPHO
pacnpeneneHHOM Harpyske (KBaapaTHOM M NPAMOYTroIbHOM
B N/iaHe 060s104eK); 6 - rpaduKkM gns onpeseneHus WUpKUHbI
NPWOMNOPHOM 30HbI, B NPeAenax KOTOPOi Ha HUMKHEN rpaHn
BO3HMKAIOT PACTATMBAOLLME HAaNPAXKEHUA; 1 - 30HA CHUMAIOLLMX
HaNpAXeHWn; 2 - 30Ha, B Npeaenax KOTOPOKN Ha HUXKHeN
rPaHW BO3HMKAIOT PacTArMBatOLWME HANPAXKEHUs; 3 - KpMBas
Npw CNAOLWHOW PaBHOMEPHO pacnpeaeneHHON HarpysKke
ANA KBaApaTHOM B nnaHe 060/104KK; 4 - KpMBaA NPU CNJIOLIHOWN
paBHOMEPHO pacnpesesieHHOW HarpysKke A1 NPAMOYro/ibHOM
B NjaHe 060/104KM C OTHOLIEHMEM CTOPOH 1:2

PucyHok 11.15. N'padmyeckoe nsobparkeHme
peKkomeHAaLmii No onpeaeneHuno YrioBbiX
W NPUKOHTYPHbIX 30H YTO/ILLEHUA NONA 060104eEK

Mpwn HaNMYMM YINOBBIX N KOHTYPHbIX YTONLLEHNA BMATUHA GOPMMPYETCA 3@ UX TPAHULEN M OKa3bliBaeTCcA 06KaToM CO BCEX CTOPOH HOPMAAbHbIMU CUNAMM.
Hecyulas cnocobHocTb 060104€eK ¢ NoAaTAMBbIMU Anadparmamm nNpm 3TOM yBeAUYUBAETCA, NPUBANMKAACH K 3aLlleMAeHHbIM No KOHTYpY (cm. n. 11.29 HacToAuwero
CN). B aTom c/iyyae CyLLeCTBEHHOE BIMAHME Ha HECYLLYt0 CNocOBHOCTb 060/104KM OKa3bIBAET }KECTKOCTb BEPXHETO Nosca aAnadparm Ha KpydeHue.

[na Toro 4Tobbl KpyyeHMEe BEPXHEro nosca He BbI3blBAaNO 3HAYUTENbHOIO CHUMKEHMSA Hecyllei CrnocobHOCTM 0BON0YKM, Ero pasmepbl PEKOMEHAYeTCs

Ha3Ha4yaTb B COOTBETCTBUM C Tabn. 11.2, rpe npmuseeaeHbl 3Ha4eHMA BbICOTbl Ce4eHUA 60pTOBOFO anemeHTa H B 3aBMCMMOCTU OT TOALWMHbBI NOAA NAUTbI 5 npu
YC/I0BUMN, YTO €ro wupuHa B = H.B CQlydae NpAMOYroaibHOro ce4eHumA 60pTOBOFO 3/1EMEHTA €ro pa3smepbl peKomeHayeTCA Ha3HavYaTb U3 yC/10BUA BOCNPUATUA TOW e
BE/IMYUHDbI KPYTALLETO MOMEHTA.

Tabnunua 11.2

R/S & =10° £ =20° £ = 60°

100 35 50 76
500 60 106 126




1000 76 1206

160

Mpumeuanue. &, - yrnosas KOOpAMHaTa Kpas 060/04KN B CPEAHEM CeUeHMM.




B cnyyae BbIMOAHEHUA YKa3aHHbIX KOHCTPYKTUBHbIX TPe60OBaHMIA HecylLyo cnocobHOCTb 060104eEK
C NogaTAMBbIMK Anadparmamm pekomeHayeTca onpeaenatb no popmyne (11.21). Mpu aToM BEANUUHY
npornba w B 30He BMATUHbI PEKOMEHAYETCA ONpeaenaTb cieayowmm obpasom.

BbluMCAAIOT ANs 334aHHOr0 pasmepa BMATUHbLI NepBOHAYasbHYO AANHY AYTM MEPULMOHANbHOTO

s, =2&R y [, =2Rsiné
ceyeHunss 060/104KM BO BMATUHE W OJINHY CTATUBAIOLLLEN ee XOpAabl . YunTbiBaloT,
YTO NnofA, AeMCTBUEM CHUMAIOLLMX YCUIUIA N, AENCTBYIOLWMNX B 061aCTN BMATUHBDI, Ayra MEPUANOHANBHOTO

S S
ceyeHMA 060NOUYKM | COKPATUTCA A0 BEUUMHBI 2

s,=2RE(1-d/0,85)

;(11.22)
3fecb
n(l—-v E
gor) g E
5Eb,z‘ . 1 + wb,cr
Eb T - o
rge > - MoAaynb p,ed)opmau,vm beToHa npu NpoaAo/ IKNUTENbHOM AENCTBUN HATPY3KH,
(Db,cr

-no tabaunue 5.5 CM 52-101-2003 u Tabauue 5.2 HacToAwero CM.
3a cueT 063KaTMA ocTaBleNcA 4YacTM 0BONOYKM 33 30HOM BMATUHbI Kpalh BMATUHbI MOAYYUT

A0NOo/HUTENIbHOE NepemelleHne Al , BEJIMYUHY KOTOPOro pekomeHagyeTca onpenesiatb no ¢opmyne

_ nR(1-v)
OE, .

Al (So—¢,-2¢6,)

,(11.23)

rae 50 n gy - YrnoBble KOOpAnHaThbl, onpegenatoume CoOoTBeTCTBEHHO NO/TIOXKEHNE KpanA 060/104KK
N TPpaHULLbl 30Hbl KPaeBOro yTosileHnAa nona 060/104KM. Mpwu onupaHmnun 060/104KM Ha CTEHbl UK YaACTO

PacnoNnoXeHHble MO KOHTYPY KONOHHbI MTPUHUMAKOT Al =0 .

[
C yuetom dopmynbl (11.23) onpenensatot HOBYIO ANMHY XOpAbl 2 no popmyne

12:11+Al,(11'24)

a cTpeny nogvema AedOpPMMPOBAHHOM 4YacTU 0DONOYKM B 30HE BMATUHbI MPUBAUNKEHHO NO
dopmyne

/

lefl_fz’

CocTtasnatolas npornba
060/104KM BO BMATUHE.

roe nepBoOHa4a/sibHaA CTpesia nogbema 4acTu

ne (0:51_52;

Mpy ynpyrom 3alemieHnmn Kpai BMATMHbI MOBOPAYMBaETCA Ha yron ¢ ,T



&, =arcsin(4 £, /1,)

M =ip/2

nOBOpOT KpaAa Bbi3blBaeT NnoABJieHNMe Ha TrpaHnue BMATUHbI MOMEHTA

n'gp/z'r n':ﬂ/2a2sin§1_

n

AONONTHUTENbHOTO YCUNNA B 061acTn BMATUHbI ae

, n=n—n'eg/2
Takum o6pa30M, 3d 30HOU BMATUHbI HOPMa/ZibHOE ycuaune .
w,
Ctpena nogbema B LEHTPE BMATUHbBI N3MEHAETCA Ha BEIMUYUHY , onpeaensemyto no ¢opmyne

Wf%-e—mﬂzsm(ag/z) .
.(11.26

3HayeHus napametpos &, ﬂ W i peKomeHAayeTcs HaxoAnTb No Gpopmynam:

_ 1,3065 SE, 0,85 . p
o ——5 ﬂ = . 5 1= 3
VRO . R 207 (1127)

MonHbI Npornb 060104KM BO BMATUHE W ONpeaensatoT no opmyne

WEW W, 11.28)

JanbHenwmnn pacyeT pekomeHAyeTca NPon3BoOANTb B COOTBETCTBUM C METOAUKOM, U3/1I0XKEHHOW B
n. 11.29 Hactosuwero CI1. B nepBom NpnbAnKEHNN OTHOCUTE/IbHYIO BbICOTY CKATOM 30Hbl PEKOMEHAYETCA

NPUHMMATb PAaBHOM FPAHUYHOMY 3HAYEHMIO MPU BHELEHTPEHHOM CXaTUK X/ho N é:R N B COOTBETCTBUU
C MONYYEHHbIM PEe3y/IbTAaTOM BbIYMCAATb 3HAYEHME N HAa NePBOM Lare. 3a4aHHOe 3HaYeHWe HOPMAJIbHOW
CWAbl U HANAEHHOE 3HAaYEHNE MOMEHTA B CEYEHUM KOJIbLLEBOTO MIACTUYECKOTO WAPHMpPA CPaBHUBAETCA C
npeaenbHbiM. ECAM NPOYHOCTb CeYEHMA OKasbiBaeTcA 6osee BbICOKOM WM MPU AaHHOM COYETaHWUU
HOPMA/IbHOW CW/bl U MOMEHTA PaspyLlEHUA MNPOU3OUTU HE MOXKET, HOpMasbHaA Cuna nosyyaet
npupaLLeHume, n pacyeT nostTopsaeTcA. PacyueT pekomeHAyeTCcA BbINOJHATL C NOMOLLbio 3BM.

11.31. MNpamoyrosibHyto B NaaHe 060/104KY C Pa3/IMYHbIMU PagMyCcaMmn KPUBU3HbI pEKOMEHAYeTCA
NPUBAUKEHHO PACCYMUTLIBATL MO METOAMKEe, MU3NoXKeHHOW B n. 11.29 HactosAwero Cl, 3ameHssa ee
coepuyeckoit 060104KOM Ha KBaApaTHOM niaHe. MNpu nNposBeaeHUN pacyeTa NPAMOYFOJIbHYIO B MNJaHe

060/104Ky CO cTOpoHamu 2a u 2b, ¢ paguycamu KpusBu3Hbl ~ * U ¥ pekomeHOyeTca NpuBOAUTb K

. 2a
KBaJpaTHOW CO CTOPOHaMM X 1 paamycom Kpuem3Hbl R. Mpn aTom

o =Jab

; (11.29)

/= \J2abf
CNa+p ,(11.30)

roe fK - CTpena NoAgbema LLeHTpa NpMBeAeHHON KBaapaTHOW 060104KK;

f=r+d,
)

- CTpeibl NoAbeMa UCXOAHON 060/I04KM B HAMPaBAEHUAX X U Y.



P

3Haa “ ¥, HaxogAT R no popmyne

_ 2 2
R=Q2a +f )/2fK'(11'31)

HauanbHbIl pagnyc KpMBM3HbI B B 30HE BMATUHbI, OT/InYatowmincs ot R, Haxoasat no popmysie
2
(a2 +b° +f2) +4f02(a2 +b2)
T 2, 12 2\ 2, 12\
8, (a* +0>+ 12 )(a” +57)]

,(11.32)

roe

|
fo :E[(4R3_b2)l/2+(4Ri _a2)1/2 _

—(R; =0°)"" =(R} —a’)"” (R, + R))]

Mocne npuBeneHMA NPSMOYro/ibHONM 060N0YKM K KBaZpaTHOM pacyeT ee Hecylen cnocobHocTH
pekomeHayeTcsa nponssoauTb no ¢opmyne (11.21).

11.32. Mpwn ycuneHnn rnagkoin 06OIOMKM CUCTEMOM NogKpenaswowmx pebep ee Hecywas
CNocobHOCTb 3HAUYUTENIbHO Bo3pacTaeT. OQHAKO NpU peaKo MOCTaBNEeHHbIX pPebpax MOXKEeT HacTynuTb
pa3spyLlieHne nosn 060104KM Mexay pebpamun 40 06pa3oBaHUSA BMATUHDI, BKAtOYatoLwen B cebna pebpa. B
CBA3U C 3TUM pebpucTble 060/104KM PEKOMEHAYETCS MepPBOHAYaIbHO PACCYMTaTb KaK KOHCTPYKTUBHO-
OpTOTPOMHble (NpUBEAEHHbIE K TaAKMM), @ 3aTEM OTAE/IbHO NMPOBEPUTL HecyLlyto CnocobHOCTb nons
060/104KM MexXay pebpamun, KoTopasa A0NKHA ObITb HE HUMKE 06LLLEN Hecyllel CNoCOBHOCTU 06010UKMU.

Mpy npoBepKe Hecyliel CnocobHOCTU nons NAMT pebpucTbix 060104EK OCHOBHOE BHWMAHWE
yAenseTca pacyety nauT Ha BO3AENCTBME pacnpeseneHHOW Harpy3KM B MeCcTax CHEroBblX MeLIKOB, TaK
KaK C Le/Ibl0 YMeHbLIEHWA KOJIMYECTBA TUMOPA3MepPoB COOPHbIX MAWUT UX TOAWMHY, KaK NpaBuo,
NPUHUMAIOT MOCTOAHHOW. [lpu 3TOM Hecylyl CcnocobHOCTb NOAA NPOBEPAOT MNpPU  CpeaHei
WHTEHCMBHOCTM PacYeTHOM pacnpeneneHHON Harpy3Ku ANnA paccCMaTpMBaEMO 30Hbl.

11.33. Hecywyto cnocobHocTb nosa pebpuctbix obosioyek, cobupaembix M3 LUAMHOPUYECKUX
naHenen, pekoMeHAyeTCcA onpeaenaTb B 3aBUCMMOCTM OT MECTA PACNO/IOKEHUA NAaHENN B KOHCTPYKL MM,
B naHenAax y KOHTypa C HEKOTOPbIMM [AOMYLWEHUAMU CXeMa paspylleHna MoXKeT ObiTb NpuHATa
aHaNOMMYHOM CXeme paspyLleHMs B NAOCKUX NANTaX, ONepTbIX MO KOHTYpY (puc. 11.16). OgHako B oTanyme
OT NJIUT YacTb CEYEHMUIM NO NNHUAM U3/I0Ma ABNAAETCA KPUBOANHENHOM. CeyeHne 060104KN MO KaxKaom
JIVHUX M3N0Ma B MNpPeaesibHOM COCTOSHWUM LEe/IMKOM HaxoguTca B COCTOAHMM TeKyyecTu, a 30Ha
PACTAKEHUA OTAENAETCA OT 30Hbl CXaTUs HEWUTPasIbHON JIMHWEN, COBMaZaloLWEN C B3aMMHOM OCblO
BPALLEHMA CMEXKHbIX YacTen obonouek.



a - CXema n3znioma, 6 - nepemelweHnAa naHenn B npep,eanoi/'l
CTaaunun,; B - ce4yeHune no KpMBOﬂMHeVIHOMy KOHTYpPY NaHenun

PucyHok 11.16. PacyeTHadA cxema nanTbl
pebpucTolt uMAMHAPUYECKOW NaHenn cbopHoi
0060/104KM, PACMONONKEHHOM B MPUKOHTYPHON 30HE

B KpVIBOIWIHEf;IHbIX Ce4YeHnAX ONMNHY X Yy4aCTKOB CXATuUA pekomeHAyeTCA HaXoauTb M3 yCnoBUA
paBHOBECUA

f.R1r0

x=—2ts
2R AR, (1133

rae f; - naowadb apmaTtypbl Ha eAUHULLYY A/1IMHbI Ce4EHUA NOJTKU,
I - pagunyc KpuBmU3Hbl NaHeENNU;

0 - nonosuHa LEeHTPaNbHOro yrna, paa.
MpeaenbHbii MOMEHT M B KpMBOIMHEMHOM CEYEHUM onpeaensatoT no ¢bopmyne

M =2f;RS(I"9—x)Z’ (11.34)

roe



z :g[r(l —cos@)—xsin9]+%xsin9

BeanunHy npeaenbHoOW HarpyskuM q Ha eauMHMUy NAOWagM MNPOEKUMW MOAKM MPU NPUHATOM
apMMpOoBaHMM onpeaenatoT no popmyne

QM +2M,+M,+M,+M,+M,
112(312_11)

q=12
,(11.35)

M1 MI[ M1 Mz .

roe , , , - NpeAefibHble MOMEHTbI B CE4eHUAX; MHAEKCHI |, I OTHOCATCA K ONOPHbIM
ceyeHuam, 1, 2 - K NpOAEeTHbIM;

l‘ , 12 - NPOETbI MOJIKM (PacCTOAHNE MeXAY BHYTPEHHUMM FrpaHaMuK pebep).

11.34. ToAwWwmMHa NOAA U apMUPOBaHNE NaHenel BHe NPUKOHTYPHOM 30HblI MOTYT BbITb YMEHbLLEHbI
33 cyeT 6naronpuATHOTO BJIMSAAHUA, OKa3blBAEMOINO Ha Hecylyto CnocobHOCTb nona 060/104KK
CHUMAIOLWMX YCUNUIA, AeACTBYIOWMX BAOb KPUBOJIMHENHOM 06pa3ylollei naHenen.

HecyLuyto cnocobHOCTb NOAS UMANHAPUYECKUX NAaHeNel BHE NPUKOHTYPHOM 30Hbl peKoMeHAyeTcs
onpeaensaTb UCXOLA N3 CXEMbI Pa3pyLUeHUs, NpeacTaBAeHHOM Ha puc. 11.17, ansa ydacTka nons 060104KM

B BMAE NPAMOYrOAbHMKA pPasmepoM | "2, 3aK/OYEHHOro MeXay MPOoAO/ibHBIMU M NOonepeyHbIMK
pebpamu naHenen. Pasmepbl CTOPOH 30HbI PaspyLLEHUA MPUHUMAIOTCA PaBHbIMM Wary pebep 3a BblYeToM
UX LWUPUHBI.

a - CXema paspyLlLeHusa NAnUTblI MeXay pebpamuy;
6 - B3aMMogencTBnE YCUIUA Ha KOHTYPE 30HbI PaspyLUeHns

PucyHok 11.17. PacyeTHasa cxema nanTbl
pebpucToi LMANHAPUYECKON NaHenn 060/104KN,
Pacrno/I0XKeHHOM BHE NPUKOHTYPHOM 30HbI

B Becbma MoA0Oroi UMANHAPUYECKON NaHeNn HopmasbHble yCuauA nz, AelcTeylolwme BAONb
NPAMOIMHENHOM 06pasyloLLeit, HaYMHAIOT Pe3KOo yXyAwaTtb paboTy nons o60N0YKM Mocae Toro, Kak
nporné UeHTPa paccMaTPMBAEMOrO Y4acTKa 30HbI paspyweHus npesbicut 0,46f. ITOT Npormbé YmciaeHHo
paBeH PacCTOAHUIO OT LLeHTpPa CPeAMHHOW MNOBEPXHOCTM MNoAs 060/A0YKM A0 MecTa MPUAOXKEHMUA

paBHOAEMNCTBYOWEN HOPMaNbHbIX YCUANMA N2 Ha KoHType (puc. 11.17) npu TpeyroibHON antope ux
pacnpegeneHuns ¢ MaKCMMYMOM B YI/10BOM 30HE.

Hecyuyto cnocobHOCTb NOAA LUANHAPUYECKON MAaHENN C y4eTOM NPornba K MOMEHTY paspyLUleHus
HaxoaAT no ¢popmyne



q = qN +QM , (11.36)

roe A HaxoaaT no dopmyne (11.35) HacToswero CM.

12N, f *
av =77 47 I~
W, GhL=1) (11.37)
3pecb ! - BenMuMHa HOPMasbHON CUAbI, AENCTBYOLWEN nepneHANKYAAPHO CTopoHe | (puc.

N, =2nl/3

11.17), onpenenaemas no dopmyne
N, .
Mpu onpeaeneHnn npuMHuMMaeTca napabonunyeckana popma 3nNOpPbl HOPMaANbHbIX YCUAWIA c
1 n
MaKCUMYMOM B cepeaMHEe CTOPOHbI 1. Mpu BbIYUCAEHUN | peKoMeHAyeTcs MPUHUMATb OTHOCUTE/IbHYIO

BbICOTY C}KaTOM 30Hbl paBHOW §R. Mpn apMUpPOBAHUM MPUKOHTYPHOM 30HbI O4HOM CETKOM

= Sphy R, — fR, ,(11.38)

roe fs - NNoWaAb pacTAHYTOM apMaTypbl, NePNeHANKYAAPHOMN CTOPOHE |, Ha e AMHULLY OJIVHbI.
Mpu pacyeTe peKoMeHAyeTcA MPUHUMATb CETKY, PaCMOJIOXKEHHYIO B CEYEHUMU C OAMHAKOBbIMMU
3aLLUTHBIMU CNOAMW MPOAOJIbHbLIX U MOMEPEYHbIX CTepsKHel. B cnyyae apmumpoBaHMA NAUTbl ABYMA

n o o
CeTKamm Mo BbICOTE CEYEHWA MPU BbIYUCAEHUM | yuMTbIBAEeTCA TONbKO NepBblil YUeH B NpaBoi 4acTu
dopmynbl (11.38). B (11.37) f* ctpena nogbema aebopmUpPOBaHHOW MNOBEPXHOCTU 0H60N0YKN C yYeTOM
CMeLLEHMA TOYKM NPUNONKEHNA HOPMANbHbIX YCUAWUIA B ONMOPHOM CEYEHUN NPUBANKEHHO HAaX0AMTCA NO

dopmyne

f*=0,54f+(0 - h,)/ 2

.(11.39)
q M[ M[
Mpu onpegeneHnn “M no ¢opmyne (11.35) npeaesibHble MOMEHTbI 7] paccymMTbIBaOT MO
dopmyne
— 2 _
M, =—ml,
3

m
rae I - 3naueHua npenenbHOro M3rm6a|om,ero MOMEHTa Ha AauHe 1 m, BOCNPUHUMAEMOro
enesobeToHHbIM BHEUEHTPEHHO CXaTbiM Ce4YeHMem NanTbl NPU BbICOTE cxKaTol 30HbI, OTBe‘-IaPOLLI,em

n
HOPMaNbHOMY yCUAUID |

my = f R (1=Cp/2) (14 40)

n m
Konnuectso apmartypbl fs , BBOAMMOE B pacyeT npu BblumcneHnn ' n ! no popmynam (11.38)
1 (11.40), LONKHO BbITb OrPAHNYEHO YC/I0BMEM



LR c0.7¢,
R”ho .(11.41)

MpenenbHbie MOMEHTSI M, n I B KPUBONMHENHBIX CEYEHUAX BAOMb CTOPOH 2 HaxoAAT No
dopmyne (11.34) (cm. puc. 11.17).

11.35. B rnaakmx 060/104Kax Npu AeicTBUN COCPeaOTOMEHHON Harpy3Kn HacTynaeT paspyLlleHune C
06pa3oBaHMEM MECTHOM BMATUHbI B BUE KOHYCA C BEPLUMHON B MECTE MPUIOXKEHMA CUAbI C NOABAEHNEM
PagunanbHOro M KONbLEBOro MNAacTMYECKUX WapPHUPOB. Paanyc 30Hbl paspyLlieHuna B 060/104Ke paanycom

R n TonwmHom o HaxoaAT no ¢opmyne

r=LIRS +D,/2 .

3aecb P - gMameTp WTamna nog cocpeaoTOHEeHHOW Harpy3Ko.

Mpwu pacyeTe paccmaTpuBaloT 4Ba AedOPMUPOBAHHbIX COCTOAHUA:

a) ueHTp 060/I04KM KacaeTcAa MJIOCKOCTUM ocelt B3aumMHoro BpaweHus (MOB) (puc. 11.18),
nofoXeHne KoTopoi onpegenaeTca annauKkatoi C, paBHoi Npornby 060104KM W

C=w= fk /(k+1)

.(11.43)

I oARG=2 e
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r)

a - CXema n3sioma; 6, B - CXembl ,D,eq)OpMVIpOBaHMﬂ;
I - CXeéma apMunpoBaHuA nonepeyvyHoro cev4eHumA

PucyHok 11.18. JlokanbHOe paspyLleHne rnagKom
060/104KM NONOKUTENIbHOW rayCCOBOM KPUBU3HDI
npu AenCcTBNUU COCPeaOTOYEHHOM HarpysKu

3,Cl,erZ ‘fl - CTpena nogbema 060/104KU B 30HE BMATUHDI,
k = [Rb(é‘_a') + AS'RT]/QS' .

qs = (Av + A;)Rv .

A A

S 1 77 - naowaau ceyeHUsa apmaTtypbl CETKM (COOTBETCTBEHHO BEePXHEN U HUXKHEN) Ha eguHMLY
OJIVHBI;

k,=1+n/q,

3pecb 1 panee B popmynax 11.44 n 11.45 n 1 m - npeaenbHble 3HaYEHNUA HOPMANbHON CUbI U
n3rnbaroLLero MOMeHTa Ha KOHTYpe BMATUHbI.

MpenenbHas Harpyska |, oTBevatowas 4ebopmMmnpoBaHHOMY COCTOAHMIO NO M. a, paBHa

3 — —
P=2zM + 274.J, 1+ ki —3kk 23k1
2(1+ k)
, (11.44)
rae M =m+nf|[1-k /(k+1)]

6) npu npormbax obonoukn w > C (puc. 11.18, 6) MOB nepecekaeT NOBEPXHOCTb 060N0UKK B ABYX
ceveHuax. Ana atoi ctaaum aedbopMnpPoBaHUA BbipaxKeHne npeaenbHoM Harpy3km NpUHUMaeT BUA,

P, =2x(m+nt )+ 2nq [Ak+D+yrl/r 1) 45

snecs A=0(C=a) =0 +1) 13+ al +1Y 12+ Ll [3-a/2)

— 112 _
y=nr-/3+ar/2 Cl.(11.46)

a:(Cl_Ulzz)/(’”_lz). L=rk /(k+1).

77:f/I”2.tc:f_C1_



3Hasa npormb 060104YKKN W, Halaem lz n ! n3 BbipaxkeHunin
L=w/Qrg)—1/2 C =nl>+w(r—1L)/r

Ona coepuyeckon 060s104KM pacyeT AePOPMUPOBAHHOIO COCTOAHUA OrpaHUYMBaETCA M. a U
BblparkeHuem (11.44).
[na 060/104YKM MONOMKUTENBHON TayCCOBOM KPWUBU3HbI C Pa3IUYHbIMU TNaBHbIMW pPaavycamu

R, R, R
KPWBU3HbI " (puc. 11.18) nepBoHaYaNbHO AN MEHbLUEro paauyca KpueusHbl (Hanpumep, 1)

P
Haxogum 1 no dopmyne (11.44). OCHOBHbIMM HEM3BECTHBIMM 3[€Chb ABNAIOTCA 3HaYEHMA NpeaeNbHbIX
BE/IMYMH N3rMbHatoLwero MoOMeHTa m U HOPManbHOrO YCUAMA N HA FPaHULLE 30HbI paspyLleHna. 3HaYeHus
n onpegensem no ¢opmynam CM 52-101 Kak AAA BHELLEHTPEHHO CXKATOro CeyeHwusi, Npu 3TOM

nepBOHa4a/bHO NPUHUMAEM ¢= éZR . MOMEHT M HaxoAMM OTHOCUTENIbHO CPEANHHON OCU CeYeHuUs.
Ecnv apmaTtypHble CETKM B OPTOrOHa/IbHbIX HAaNpPaB/ieHUAX MUMEIOT Pa3Hyio MNIoLaAb NonepeyHoro
ceyeHusa, TO MpU OnNpedeneHMM m M n B pacyeT BBOAMTCA MepUAMOHaNbHAA apmaTtypa, a npu

onpeaeneHnu q; . KosbueBas. B pesynbTate npornba LeHTpa 060104KM Ha BeanunHy w = C (Kpmeana 1
Ha puc. 11.18, 6) Ha Kpato BMATUHbI BO3HUKHET MOMEHT

M =ifik /[2r(k+ D] (11.47)

3HauyeHue i Haliaem, onpeaenms "ynpyrue" xapakTepUCTUKN Kpas 060104Kn no popmynam (11.27).
Mpw NpaBUAbHO BbIBPAHHOM 3HAY€HWM BbICOTbI CXKAaTOM 30HbI B PAaCCMATPUBAaEMOM BHELLEHTPEHHO
CXKaTOM CEYEHUM C MaNbIMU IKCLEHTPUCUTETAMMU 3HAYEHUA MOMEHTOB M M M no (11.47) AONKHbI
coBnactb. WMx coBnageHwe uWeTcA MeTOAOM NOCNefoBaTeNbHbIX MNPUOBAMMKEHUIA BapbMPOBAHUEM

RIS
3HaYeHMuM . HallaeHHble 3HaueHnsa m = M 1 n nogctasnsem B (11.44) gna onpeaeneHna BeNUYnHbI

P

1
AHanornyHo Haxogum no (11.44) 3sHayenua | ana 0BONOYKM C PagMycoOM KPWBM3HbI APYroro

R R
HanpasneHua 2 (puc.11.18, 8). Ecnm okaxeTcs, 4To Npornb 060104KM € pagnycom 2 byaeT 60nblunm,

uem 0BO/IOYKM C PaMycom |, B KayecTBe KpUTUYecKoro npornba BCeil CUCTeMbl NPUHUMAETCA
MaKCMMasibHbI M3 BblUMCAEHHbIX npornb6os. B 3Ttom ciyyae npeaenbHomy AedpopMUPOBaHHOMY

COCTOAHMIO 0BONOYKM C PaAMyCcOM | oTBeuyaeT cTaauA, npusedeHHaa Ha puc. 11.18, 6, Koraa UeHTp
060/104KkK pacnonoxeH Huxe MNOB M oHa ABakAbl NepecekaeT nonepeyHoe ceyeHne U ob603HaYeHa

umdpoit 2. Kak bbl10 NOKa3aHO Bbille, 3HaYeHWe NpeaesbHON HarpyskM 2 cnedyet onpedenaTtb no
y R,
dopmyne (11.45). Takol »Ke pacyeT, HO A4 060/10UYKM C PaANYyCOM KPUBU3HbI cnenyeT BbINOJHUTL B

C/yyae, ec/in OKaxKeTcs, YTo Npornbd 060104KK € pagnycom R1 6yaet 6onblmnM.

MosHan HarpysKa paBHa NOYCYMMe Harpy3ok, HangeHHbIX 418 KaXK40ro U3 HanpasBiaeHUN.

11.36. B pebpucTbix 060M0YKAX COCPEAOTOHMEHHbIE HArpyskM OT NOABECHOrO TPAHCMOPTA,
$OHApHOW HaACTPOMKKM, MNOABECHOrO MOTO/MKA W T.N. PEKOMEHAYeTCs NpUKAagbiBaTb B  MecCTax
nepeceyeHus pebep. PaspyLieHne Takmx 060104eK HacTynaeT ¢ 06pasoBaHNEM MECTHOM BMATUHbI B BUAE
KOHYCa C BEPLUMHOMN B MECTE NPUAOKEHWUA CUbI C NOABAEHUEM PALMANBHOMO U KOJIbLLEBOTO NIACTUYECKMX
WwapHMpoB. KonbLesasa TpelwmHa, OrpaHMYMBAtOWAn 30HY PaspyLlEHMA, MOXKET MMETb KPYroBoe Mau
3NNNTUYECKOE OYepTaHMe B 3aBUCMMOCTM OT BbICOTbl MepeceKarowmxcs pebep M rnaBHbIX pPaguycos
KPUBM3HbI NMOBEPXHOCTU. nacTnyeckmne WwapHUpbl, obpasytowmecs B pebpax nog cuaon M B mecte



nepecevyeHnA c KOJ'IbLI,EBOVI TpeU.LMHOVI, pa60Tar0T Ha BHELUEHTPEHHOE CXKaTHhe. OpHako B wapHUpe noa
cuaon HanpAaXxXeHnA B apmaTtype pe6ep AOCTUTaOT BEINMYUHDbI PAaCHYETHOIo CONPOTUBNEHUNA, @ B KOJZIbLUEBOM
NnAacTn4eCKoOM LWapHUpe npexae HaCtynaeT paspyweHune 6eToHa co CTOPOHDI Hambonee Hal'lpﬂ)-KEHHOﬁ
HUXKHEN rpaHun ceveHunA.

PaccTtoaHne oT mecTta NpuNoXKeHuA COCpe,D,OTO‘-IeHHOl;i Harpyskn Ao Ko/ibueBbIX M1aCTUYECKUX

v v,
wapHMpos B pebpax X! n X2 pekomeHayeTca HaxoauTb No popmyne

r.=1,713/41 ,R*/35,,, (11.48)

roe R - paguyc KpnBM3Hbl 060104KM B paccMaTpMBaeMOM HanpasBaeHUN;
red - NOrOHHbI MOMEHT MHEPLIMM 0BONOUKM C yueTom pebep paccMaTpUBaemMOoro HanpasieHUs;

red . npuBeAeHHaa ToAWMHa OBOMOYKM C yyeToM nnowaamn pebep, NeprneHAMNKYNAPHbIX
paccmaTpuBaeMoMy HanpasAeHUIO.

11.37. Ana npubAnKeHHOW OLEHKM Hecyluein cnocobHocTn pebpucTbix 060104ek Npu 4encTBun
COCPEAOTOUYEHHbIX Harpy3oK MOXKeT 6biTb MCMO/Mb30BaH METOZ pacyeTa, B KOTOPOM He y4uTbiBaeTcAa
nsmeHeHne ¢Gopmbl NOBEPXHOCTM OBONOYKM MOL Harpyskon. BennumHa paspylualowein Harpysku
HaxoAWUTCA KMHEMAaTUYeCcKMM MEeTO4OM NpesesbHOro pPaBHOBECUMS M3 YCNOBWUA pPaBeHCTBA pPaboTbl
BHELHMX W BHYTPEHHUX CU/1 Ha MepeMelLeHNAX B paccmaTpMBaemoi cxeme paspywenus (puc. 11.19).
Ona o6osoyek C pPas/MYHBIMKM  PagMyCaMyM  KPUBM3HbI MAM C pebpamu  pPasANYHOrO CevyeHun
paspyLuatoLLyto Harpysky P onpegenstoT no popmyne

2, - — 2, - _ dr
P==(M, +M, )+—(M, +M, )+ )
il 12 o) Py ra
rKl er rKl + rK2 , (11.49)
M, M, ]
roe s L rad - npegenbHble MOMEHTbl COOTBETCTBEHHO B pe6pe B MecCTe KOJibLueBOoro

WapHUpa; B pebpe nog CUAOK;, MOMEHT B PagMaNbHOM CEYEHWUW, OMpeaensemblit Kak Moaycymma
MOMEHTOB MO CeYeHUAM BL0/b pebep.

PucyHok 11.19. Cxema paspyieHuns pebpuncrtoit 060104KK
B 30HE NPUNOMKEHNA COCPEAOTOYEHHON HArpysKu

Ona obuwero u Hanbonee pacnpoCTpPaHEHHOro CAy4yas, Korga pebpa MMeloT TpaneuueBugHoe

M
ceyeHune, npeaenbHbI MOMEHT B KOIbUEBbIX CEYEHUAX rh onpeaenAarT no d)opmyne



M,, =0,5R iy (2b,+b)/3+ R, A (h, —a) (11.50)

roe € - WMpPUHA HUXKHEM rpaHu pebpa;

[

" - WMpKUHa pebpa Ha ypOoBHE BEPXHEI apmaTypbl;

0, a - paccToaHMA COOTBETCTBEHHO OT HUMKHEH MK BepxHeit rpaHu pebpa A0 LeHTpa TAKeCcTU
BEpXHel apmaTypbl;

5 - niowaab HUXKHEN apmaTypbl pebpa.

MpeaenbHbIt MOMEHT 7 B pebpe nopg cunoli onpeaenatoT no popmyse

M, =RAzZ, 1151

z
rae P pacctoAHMEe OT UeHTPa TAXKECTN HUXKHEN apMaTypbl pe6pa A0 UeHTpa TAXECTU CHKaTou

30Hbl B paananbHOM ceveHun obonodek (puc. 11.20). B pagmanbHbiX ceYEHUAX CxKaTaAa 30Ha 0BbIYHO
HaxoguTcA B Npefenax 3allMTHOro cioA 6eToHa, Npu 3ToMm

Mmd = fijerZO
7

/s

rae 75 - nnowasab apMaTypbl Ha eAMHULY AZMHbI CEYEHS MOKY;
Zy

- PacCCToAHME OT UEeHTpPa TAXECTU apMaTypbl MONKM OO0 UEHTPa TAXeCTU CXKaToOM 30HbI B
pagunanbHOM ce4eHUmn obosioyek.

N.t':R.SCJq,S
§-‘= (==
S| dRy
e &
| [M=R4, ¥
Nﬁ A *' <
No= R 7 i
- o)
N, = 0,5RA, 1
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PucyHok 11.20. Cxema B3aMoAeNCTBUA
YCUAUI B pagmManbHOM cevyeHun obonoyek

Mnowaab ckatoro 6eToHa ~ ¢ B paAnanbHbIX NAACTUHECKMX WapHMpax, Heobxoaumylo Ans
z z, o o .
onpegeneHna P n Y onpepenaioT U3 ycioBUSA paBHOBECUA YCUUI B CXKATOW M PACTAHYTOM 30Hax No
dopmyne

R4, =05RA+ [ AL 1 o



11.38. PacueT ¢ uenbto ycTaHoBAeHUA 6onee TOYHOrO 3HaYeHMA BEMUYMHBI HECYLLEen CNOCOBHOCTH
pebpucToli 060104KM NPU AENCTBUM COCPEAOTOUYEHHbIX HAarpy3oK PeKOMEHAYETCA BbINOAHATb C Y4ETOM
n3meHeHua GopMbl NOBEPXHOCTM 0BOI0UYKN K MOMEHTY paspyLleHus.

Mpuv onpepeneHnn BeNNYMHbI NpeaebHOM Harpy3Kku P paccmaTpuBaeTcs NPOYHOCTb ABYX B3aMMHO
nepneHaMKyNApPHbIX CcevyeHWid BAONAb pebep B CcTaguu npenenbHoro pasHoBecua (puc. 11.21).
MpuHMMaeTcs, YTo pebpo, PacnoNoXKeHHOe B HaMnpaBJEHUM OCU Yy, BMECTe C NPUMbIKaIOWeEN K Hemy

YyacTblo 060N0YKM BOCMPUHUMAET YacTb obuiel Harpyskn 7, a pebpo Apyroro Hanpas/ieHWUA - YacTb
obuel Harpyskm *. U3 paccMoTpeHUs yC/IOBMN PaBEHCTBA MOMEHTOB BHELUHUX M BHYTPEHHUX CUA

OTHOCUTENbHO OCU X B NJIOCKOCTU cedeHna 060104KM zoX HaxogAaT ' no dopmyne

2 1
P=—"—|2R’ ' —sinE)+ N R | ———1 |+
y Rytgg)(}) XQSy(gx é:x) Yoy COS§0

y

+RsflsyZSy +My’” + mlei| (11.53)

T X

PucyHok 11.21. Cxema B3auMogenCTBUS YCUNUIA
B 30HE MPUNOXKEHMA COCPELOTOYEHHOM HArpy3KM

Pebpo Aapyroro HanpaBieHWs BOCMPUHMMAET YacTb Harpyskm ¥, KOTOpyl onpeaenstor
aHanorumyHbim cnocobom no popmyse (11.53) c 3ameHON MHAEKCOB, YKa3bIBaOLLMX HanpaBaAeHUe CU.

3paecb ¥, Y -npegenbHble HOpMasibHbIE YCUIUA, BOCTIPUHUMAEMbIE CeYeHUaMn pebep;

& &
7

Dy - ycunue, BOCNpPUHUMaEMOe apMaTypOn, pacnosioKeHHON B PacTAHYTOM 30He nosiAa 060/104KK
Ha AnnHe 1 m;

- Yrnosble KOOpAuHaTbl KO/IbUEBbIX N/1IaCTUYECKUX WWAPHNPOB B pe6pax;

% - naowanb HUXHEN apmaTypbl pebpa B cedeHumn nog cunom;
z
¥ - paccTosiHMe oT apmaTypbl pebpa 40 cepeauHbl MOKN NANUTbI;

Y% - npenenbHbli MOMEHT, BOCIPUHUMaEMblii pebpom B CeYEHUMN KONbLIEBOrO NAaCTUYECKOro
LWAPHMPA NPU BHELLEHTPEHHOM CHKaTUMK;



m
K - Be/InuMHa M3rM6arou.|,ero MOMEHTa B KO/1bLLEBOM NN1ACTUHECKOM LWAPHUPE NAUTbI Ha A/TnHE 1

[ 1

*, Y - napameTpbl, yuntbiBatowme Gopmy U pasmep KoAbLEBOro WapHMpa 1 onpegensaembie no
dopmyne

,___ab 1b+,/\b2—a2\
- nb—‘/‘bz—az‘

ab ah/‘az—bz‘

‘az —bz‘ a— ‘az —bz‘

; (11.54)

a n b - nonyocun annunca nsnoma (puc. 11.21). B cnyuae obpasoBaHMA KPpyrosoro n3soma paguyca
=l = 2r0.

X

To
NpMHUMaemM
MonHyto Harpysky P HaxogAaT no popmyne

P=P+P
T Y. (11.55)

Mpu pacuyete no popmyne (11.53) ¢ yyeTtom nameHeHUss GOpPMbl MOBEPXHOCTU UCTUHHYIO BENYUNHY

npeaenbHOM HOPMAAbHOM CU/Ibl HAXOAAT NO METOAY NOCNeAOoBaTe/NbHbIX NPUOANKEHUN. 3HaYeHna  ~

N

n Y BbIUMCAAOT OAHOBPEMEHHO C JedopmauusiMM  CUCTEMbI, AN Yero nocneaoBaTesibHO

A

pPaccmMmaTpunBatloT YCNNIOBHbIE aPKU B HanpaBaeHUA ocen xu Y CO CTpelamMmun nogbeMa COOTBETCTBEHHO n

Js

. MpUHMMaeTCA, YTO COBMECTHO C PebpoM paboTatoT NPMMBbIKAIOLLME YACTU NOAA 060N0UKN LMPUHON
6h h

no 7, roe - TONWMHa nonsa naHenw. MNepBoHaya/bHO PEKOMEHAYETCA MOCTPOUTb KPUBYIO

npoYHocT B KoopanHatax N-M ana 3a4aHHOro ceYeHun yCIoBHOM TaBpOBOI apKu pebpa B KO/bLEeBOM

NNacTMYECKOM LWaPHMPE NPU BHELLEHTPEHHOM CHKaTUW.

B nepBom npubBAMMKEHMM PEKOMEHAYETCA Ha3HaYyaTb BE/IMUMHY HOPMaAsIbHOM CUJIbl, OTBEYAIOLLYIO

rPaHUYHbIM 3HAYEHUAM OTHOCUTE/IbHOM BbICOTbI CKaTOW 30HbI X/ho N gR , PN KOTOPbIX NpegenbHoe
COCTOAHME 3/1eMEHTa HacTynaeT OAHOBPEMEHHO C AOCTUXKEHNEM B PACTAHYTOM apmaType HanpsxKeHus,
paBHOro pacyeTHOMY conpoTuBaeHuto. MNpu 3agaHHOM 3HAYeHUM HopmanbHOM cuabl N HaxogAaT
YKOpOUYEHME AYrM YC/IOBHOM apKM B pe3ynbTaTe ee 06:KaTua U HOBYIO OAUHY XOpAbl, USMEHUBLLYIOCS 33
cyeT 06)KatTuA 6eToHa 3a NAACTUYECKMM LWapHUPOM. O BbIYUCAEHHBIM AaHHbIM HaxogAT nporub
060/104KMN B 30HE BMATUHbI U N3rMbatoWMi1 MOMEHT Ha ee KOHType. MNo/ly4eHHble 3HaYeHMA HOPMabHOWM
cunbl N 1 nsrnbarowero momeHTa M HaHOCAT Ha MOCTPOEHHYIO KPUBYIO NMPOYHOCTU CEYEHUS Ha KOHTYpe
BMATUHbI. B cnyvyae mx HecoBnageHua AatOT npupalieHme 3HavyeHuto N U BblUMCAEHME MOBTOPAIOT.
OnpeaeneHve AeNCTBUTENbHbIX 3HAaYeHU M BbIMOJIHAIOT WAroBbiMm MeTogom € nomoulbio IBM. Mo
HanaeHHbIM 3HadYeHnamMm M 1 N HaxoaAT NPOrnbbl YCI0BHbIX apoK.

w w
Mpornb apku B HanpasaeHun y obosHauum ¥, a B HanpaBaeHun X - *. B obuiem cnydae atn
npormbbl He paBHbl Mexay coboli. 3a Npormb Bcen cMcTeMbl pEKOMEHAYETCS NPUHUMATb MaKCUMaAbHYO

x ¥
BE/IMYMHY nNpornba. Yraosble KOOpANHaATbLI 50 " 980 W paanycbl KpUBM3HLI ~ * M Y nepecymTbiBalOT B
COOTBETCTBUM C HalAeHHbIM Npornbom Bcel cucTembl. HallAeHHble 3HAYEHUA PaanyCcoB KPUBU3HLI U



YFN0BbIX KOOPAMHAT AePOPMMPOBAHHOW NOBEPXHOCTU BMECTE CO 3HaYeHuamMn ~ ~, ¥ NoAcTaBaAloT B
ypaBHeHune (11.53) u no ¢opmyne (11.55) HaxoaAaT Hecywyt cnocobHOCTb 060/M0YKM C yyYeTom

w
AebopMNPOBaHNA CUCTEMbI K MOMEHTY paspylleHua. opmynbl s onpegeneHusa npornbos apok  * u

Wy npueeaeHbl B Pykosogctse (N. 47 NpunoskeHus b).

11.39. Mpu pacyete Hecyweh crnocobHocTn pebpuctbix o60n04YEK creayeT YyuUTbIBATb
KOHCTPYKTUBHblE 0COBEHHOCTU CTbIKOB COOPHbLIX 31€MEHTOB, MECTa NPUIOKEHUA Harpy3Kkn 1 cnocobbl
OMMpPaHMA 3arpy»KeHHbIX NANT HA KOHTYP:

a) ecn B MecTe NMPUIONKEHMA HArpy3KM apmaTypa CMeXHbIX pebep B HanpaBieHUAX X UAW Y He

M, _, M, ,
coeauHsetca, To B popmyne (11.49) Pt man P< NPUHUMAIOT PaBHbIM HYt0. AHAaNOTMYHO ana ~ ~

R A

R A = Z
UAn ¥ NPUHUMAIOT PaBHbIM HYKO BblpaskeHue ~ 5 X" pan Y g popmyne (11.53);
6) ecnn pacctosaHMe OT MecTa NPUNOMKEHUA COCPEAOTOUYEHHOWN HArpy3KM 40 KOHTYPHOrO 3/1€MeHTa

S5r
MeHee 7 X, To, KaK NpaBuno, HajeKHoe 3awemneHne pebpa Ha KOHType, NPenATcTBylollee ero

NoOBOPOTY, HEe MOXKeT OblTb obecneyeHo. B cBA3M € 3TMUM HeobxoAMMO Yy4MUTbIBaTb BO3MOXKHOCTb

06pa3oBaHNA TO/IbKO TPeX KO/bLEBbLIX MAACTUYECKUX WAPHUPOB B pebpax v npu BbluMCAeHUM ' no

N

dopmyne 11.53 mn BBectn KoappuumeHT 0,5 K 3HAYEHMAM You Y4 Mpu BbluMCNEHUM ¥
NOHWKAOLWMI KO3dPULMEHT He BBOAUTCA. MoNHaA Harpyska P HaxoauTca no (11.55).

KoHcTpynpoBaHue

11.40. Nonorve 060104KM MOTYT 6bITb FNAAKUMU U PEOPUCTBIMU U KOHCTPYMPYHIOTCA B COOTBETCTBUMU
¢ n. 6 Hactosawero CM. ToAWwMWHA M apMMpoOBaHWeE cpedHen 30Hbl FagKux 060N0YeEK, rae AencTByoT
TONIbKO CXMMalOLWMe YCUANA, HAa3HAYalOTCA KOHCTPYKTUBHO. MpUHATYIO TOAWMHY 060N0YKM crnepyeT
NpPoOBEPSTb PACYETOM Ha YCTOMYMBOCTb Mo popmysam, npuBedeHHbIM B nin. 4.2.20 - 4.2.23 HacToswWwero
cn.

11.41. B pebpuctbix cbopHbIXx 060/104Kax TONLMHA NOAA NaHeNel cpeaHelt 30Hbl onpeaensieTcs
TEXHOJIOTMYECKMMM BO3MOKHOCTAMKM MPOU3BOACTBA U MpoBepsaeTca pacyeTtom no ¢dopmynam n. 11.34
HacToAwero Cl Ha 3a4aHHY0 BEIMYNHY PAaCYETHOM Harpys3KMu.

11.42. NAnUTy B NPUKOHTYPHbIX M YIIOBbIX 30HAX 060/104YKM peKOMeHAYeTCA YyTOo/WaTb C Lesblo
pasmelleHna AOMNOAHUTENbHOW apMaTypbl U BOCNPUATUA LEUCTBYIOWMX YCUAUNA, YBENMYEHHbIX MO
CPaBHEHMUIO C LEHTPaibHOM 30HOIA.

YTonweHne 060/104KM BAOJIb KOHTYpa LLeNecoobpasHO BbIMNOAHATb Ha BCEMN LWMPUHE AEeWCTBUSA
NPUKOHTYPHbIX M3rnbatowmx momeHToB (puc. 11.15) ¢ nnaBHbIM NEPEXoA0M K NOCTOAHHOM TOLWMHE 33
30HOW AelcTBUA U3rnbaroLLmMx MomMeHTOB (CM. 6.1.4 HacToAwero CN).

TonwmHa 060M104YKM B Yr/IOBOW 30HE BbIOMpPAETCs MO pacyeTy nNpu COBAOAEHMU TNaBHbIMU

o <0,3R o <R
PaCTArMBAIOWMMM U FNABHBIMU CHUMAIOWMMM HanpaKeHnamm ycnosua  2"* b e b yamn
MO KOHCTPYKTUBHbIM COOBPaXKEHUAM C TeM, 4TOObI 06ecneunTb pasmeLLeHMe He0H6Xo0AMMOro KoIMYecTBa
apMaTypbl C y4eTOM ABYX 3aLLUTHbIX CNOEB.

11.43. B nNpPUKOHTYPHbIX Yy4acTKax OOONOYKM B 30HE AeNCTBUS WU3rMOBAOWMX MOMEHTOB
YKNagblBaeTcA [AOMOAHUTENbHAA apmaTtypa. EcamM sTa apmaTtypa BOCNPUHMMAET MONOXKUTE/bHbIe
MOMEHTbI, TO OHa PACcno/araeTcs B HUXKHeW 30He nanTbl (puc. 11.22). OcHoBHas ceTKa pacnosiaraeTca npu
3TOM B BEpPXHEM 30He U B C/ly4ae NPUMEHEHUS Hepaspe3HbIX KOHCTPYKLMIA NPOBEpPseTca Ha BocnpusaTue
OTPULATENbHBIX MOMEHTOB, BO3HUKAIOLLMX NPU 3aLLEeMIEHUN NAUTbI Ha NPOMEKYTOUYHbIX AMadparmax.
[na BOCNPUATMA PACTATMBAOWMX YCUAWUKM, AEWUCTBYIOWMX NApaniefnibHO KOHTYPY, Y HWXHEW rpaHu
060/104KM HA NPUONOPHbIX YHACTKAX YKNAAbIBAETCA PacYeTHAA UAN KOHCTPYKTMBHAA apmaTypa.



W

1 - KOHCTPYKTMBHAA apMaTypa B 30HE CXUMAIOLMX HANPAKEHWUN;
2 - TO }Ke, B 30He AelCTBUA MOMEHTOB; 3 - pabouyas
apmaTypa B 30He AeICTBUA MOMEHTOB; 4 - TO Xe,

ONA BOCMPUATUA TNABHbIX PACTATMBAOWMX HaNpaKeHUH
B BMA,E KOCbIX CTEP}KHEN MU CETOK; 5 - 30Ha yTOALLEHMSA
060/104KK; 6 - aNtOPa rNaBHbIX PACTATNBAIOLLMX HAMPSKEHUN

PucyHok 11.22. Cxema apmupoBaHus nonornx obosouek

11.44. Ana BOCNPUATUA TNABHbIX PacTATMBAIOLWMNX HAMPAXKEHUN, OENCTBYIOWMUX B Yr/IOBbIX 30HAX,
pPEKOMEHAYETCA K OCHOBHOM apmaType f06aBnaTb KOCYH, NepneHAMKYAAPHYI0 AMaroHann naaHa (puc.
11.22). B obonoukax nponetom 6onee 40 m 3Ty apmaTypy PEKOMEHAYETCA BbINOAHATbL NPeaBapuUTeIbHO
HanpsxXeHHOW. B6a13un yrnos 060104KM 3Ty apMaTypy PeKOMeEHAYETCA 3aMeHATb OObIYHOM, TaK KaK Npu
KOPOTKUX CTEPXKHAX TPYAHO obecneuynTb M NPOKOHTPOAMPOBATL HEOOXOAMMYIO CTENEHb HATAMKEHUA
Hanpsaraemom apmaTypbl.

ApmaTypa A1A BOCNPUATUA FaBHbIX PAaCTAMMBAOLLMX HaNPAXKEHWI BbINOJHAETCA B BUAE OTAE/bHbIX
CTEPKHEN NN CETOK M PacrofiaraeTca y BEPXHEN U HUMKHEN NOBEPXHOCTHbIX NANT 0O60N0UKN.

11.45. C6opHble 060104YKM MMEIOT KOHCTPYKTUBHbIE OCODBEHHOCTM, KOTOpble BO MHOIOM
onpegenatotca GoOpmMoit U NapameTpamm 31IEMEHTOB, a TaKXKe cnocobammn ux coegmHeHua (cm. nn. 6.3 u
6.4 HacTosAwero CM).

labapuTbl NANT onpegenaoTca TpeboBaHMAMKM obecrnevyeHMAa UX SKOHOMWMYHOCTM MO pacxoay
MmaTepuanos, yHUPUKALNM, TEXHONOTMYHOCTU M3TOTOBIEHMA, BbiIBpaHHOro cnocoba moHTaxa. Mo popme
NOBEPXHOCTM NAUTbI MOTYT ObITb NIOCKUMU, ULMANHAPUYECKUMM MU ABONHOM KPMBU3HbI. [nA obonoyek
peKOMeHAYEeTCA NPUMEHATb LUAMHAPUYECKUE NAUTbI, TaK KaK NAUTbl ABOMHOW KPUBW3HbLI CNOXHbI B
W3roTOBAEHMMU, @ NIOCKME TPEOYIOT NOBbILEHHOIO pacxoia MaTepuasos.

Mpwn NAOCKUX NAUTAX peasibHaA NoBePXHOCTb 060/104KM NpeacTasnaeT cobo MHOrorpaHHuK. Ecam
paanyc LUAUHOPUYECKOW NAUTbI COBMAgaeT C OAHWM W3 PafunycoB UCXOAHOM MOBEPXHOCTM, TO MpwU
MCNONb30BaHUU LUAUHOPUYECKUX NAUT peasbHad MNOBEPXHOCTb MOJly4aeTcA M/aBHOW B OOHOM
HanpPas/€HNUMU U FTPAaHEHOM - B APYIOM.

B oTeuecTBEHHOW NpPaKTUKe Hanbonbllee NPUMEHEHWE HALLIM NAOCKME NANTbI PasmMepomM 3 X 3 M 1
uMAMHApuYeckme pasmepom 3 x 6 (puc. 11.4, 8) uamn 3 x 12 m.

11.46. NAUTbI peKOMEHAYEeTCA NPOEKTUPOBaTb C KOHTYPHbIMMU U NPOMENKYTOUYHbIMKU pebpamu. B
nanTax pasamepom 3 x 6 M pekomeHAayeTcA NPUHMMaTb O4HO, a B NANTax pasmepom 3 x 12 m - ABa naun tpu
nonepeyHbix pebpa.

MpumeHaeman cuctema pebep [oMKHA obBecneymTb MPOYHOCTb M KECTKOCTb NAUT B CTaguu
TPAHCMOPTUPOBAHMA W MOHTaXKa, MPOYHOCTb WM YCTOMYMBOCTb OBONOYKM B CTaguM 3KCMAyaTauum,
BO3MOXHOCTb YCTPOMCTBA NPOEMOB A/17 CBETOA3PaALMOHHbIX YCTPONCTB M NOABECOK 417 KPAaHOBbIX NyTeM.

Ons ypobcTBa M3roTOBAEHMA PEKOMEHAYETCA, KaK MNpaBMaO, Ha3HayaTb OAMHAKOBYIO BbICOTY



NPoAOoNbHbLIX U MonepeyHbix pebep. Mo BHEWHUM GOKOBbIM rpaHsam pebep NAUT npeaycmaTpuBatoTCs
nasbl Ans 0bpasoBaHUA LINOHOK, BOCMPUHUMAIOLWMUX NOCAE 3aMOHO/IMYMBAHMA LUIBOB CABUralowWme U
nepepesbiBatowme ycuamna. MNanTel peKoMeHAYeTCA apMMpPOoBaTb CBAapPHbIMWU CETKAaMM U KapKacamu.
ApmaTypa MOJIKM MaHenen A0MKHa ObiTb HaZEXHO 3afeflaHa NPMBAPKON MOMepeyHbIX CTepKHen no
KOHTYpY B Npeaenax pebep. B mectax conpsixeHus Noaku ¢ pebpom pekomeHayeTcs ycTpanBaTb ByTbl.

11.47. TonwmHa 060/104KM B Yr10BbIX 30HaX 06bI4HO yBennumBaetca (cm. n. 11.41 HacTosawero CM).
OpgHako ana cbopHbix 060/s04eK BBeAEHME HOBOrO TUMOPasMepa MAMT C YTOALWEHHOW MNOAKOW U
YCUAEHHBIM apMMPOBAHMEM 4YacCTO OKa3blBAETCA 3KOHOMMYECKM HeuenecoobpasHbim. B aTom cnyyae
yTONLLEHNE NAUTbI ODOSIOYKM PEKOMEHAYETCA BbIMNOJHATL C MOMOLbO HAOETOHKNM MOHOAUTHOrO
enesobeToHa, yKnagbiBaemoro nosepx cbopHbix nauT. Mpu 3TOM cregyeT NpUHUMaTb Heobxogumble
mMmepbl gns obecneyeHuns cuenieHma CTaporo M HoBoro 6eToHa. B npeaenax HabeToHKKM pacnosaraeTca
OONONIHMUTENbHAA Kocas apmaTypa, ycTaHaBaMBaemas no pacyety (cm. nn. 11.46 wn 11.25). Obuwas
TONWMHaA 060/104KM B YINOBOW 30HE M pa3mepbl HABETOHKU A0/1KHbI COOTBETCTBOBATL TpeboBaHMAM M.
11.42 HacTosawero CI1.

11.48. MoBepxHOCTb 060/104EK, COOMPAEMbBIX M3 UWMAMHOPUYECKUX NaHenen, B OAHOM U3
HanpaBAeHMN B MeCTax CTbIKOB NMAUT MMEeT MepesiomMbl, YTO NPUBOAMT K USMEHEHUIO pacnpeneneHuni
YCUAUI B KOHCTPYKLUMM MO CPABHEHUIO C F1aAKMMM 060/104KaMK. B OTAEbHBIX CyYanx y MecT NepesiomoB
NosABAAIOTCA YCUANA pacTaxKeHuA. Torga pebpa naHesnem B MecTax CTbIKOB PEKOMEHAYETCA COeAMHATb
CBapPKOM 3aKNagHbIX geTanen.

Ycunuma, Bbi3blBaeMble HaaMYMEM MEPENOMOB MOBEPXHOCTM, 3aBUCAT OT YKECTKOCTU CeyeHui
060104YKKN, nNapannenbHblx nepenomam. C yBE/NMYEHMEM MKECTKOCTM 3TUX CEYEHUN YMEeHbLUaoTCA
npornbbl 060MIOYKM MeXay nepesiomamuv U BAMAHME MepenomMoB. ITO ele pa3 noATsepKaaeT
LenecoobpasHOCTb YCTPOMCTBa NonepeyHbix pebep naHenen, KoTopble 06bIMHO pacno/iaratoT C Warom 2
-3m.

11.49. B Hepa3pesHbix 060/104Kax NO JIMHUN ONUPaAHMA Ha KOHTYPHble 3/1eMeHTbl Bce COOpHbIe
NAnTbl NPUBApPMUBAtOTCA K Anadparmam. KOHTYpHble NAUTbI U BEPXHME MOACA KOHTYPHbIX 3/1€MEHTOB
CHab)KaloTcs LINOHKaMM, BbIMyCKaMW apMaTypbl W 3aKNagHbIMU OeTanaMU A1 COeANHEHUs MeXAy
€060l KOHTYPHbIX NANUT. Bce NpoCTpaHCTBO A0 YPOBHS Bepxa MAMT Hag, KOHTYPHbIMUW 3/1eMEeHTamM no
nepumeTpy 060104eK 3aMOHONNYMBAETCA. ITUM obecrneynBaeTcs nepesayva ¢ 060/104KM Ha KOHTYPHbIE
3NIeMEHTbl CABMUIAIOLWMNX YCUANI U NONEPEYHbIX CU1 U COBMECTHble AedopMaLmn MAUT U KOHTYPHbIX
3/IEMEHTOB.

11.50. B KOHCTpPYKUMAX, OCYLLECTBAAEMbIX NO TUNY TaHreHUWanbHO-NOABUMKHbIX, cocefHue
060/104KK, oNMpatoLWMeca Ha OBLLNI KOHTYPHbIM 3/1eMEeHT, COeANHAITCA MeXay coboit KeCTKo nLb Ha
YaCTW KOHTYpa B YrN0BbIX 30HaX. Ha 0CTanbHOM YacT KOHTYpa coeauHeHWe ocTaeTca NoasuMKHbIM. Mpu
TaHreHUMaibHO-NOABUKHOM OMNUpPaHMK TopLEeBble pebpa coceaHUX NAUT Had, KOHTYPHbIMU 3/1eMEHTAMM
pPeKOMeHAYeTCA COeAUHATb Haknaakamu (puc. 11.4, r), npuBapeHHbIMWU K 3aKNaAHbIM AeTanam MNAuT.
Takmm 06pasom, obpasyeTca KOHTYPHbIM NOSAC, KOTOPbIN BOCNPUHUMAET CABUratoWwme ycunma B 060/104Ke
W nepenaeT UX Ha YNopbl KOHTYPHbIX 3/IEMEHTOB.

Ons 6onee nnaBHOM Nepegayn CABUTAIOLWMX CUA NMPUOMOPHbIE YYACTKN Mexay 060104YKamMU Hag,
KOHTYPHbIMW 3/1eMEeHTaMM 3aMOHO/IMYMBAIOTCA Ha BCHO BbICOTY MNaHenei. Ha 3Tom y4yacTke
pekomeHAyeTca pacnosiaratb MeTa//IMYecKMe ynopbl, NPUBAPEHHblE K KOHTYPHbIM 3/eMeHTaM U
BOCNpMHMMalOLWMe casuratowme yeunusa (puc. 11.4, r).

11.51. }ene3obeToHHbIe KOHTYPHble GepMbl MOTYT MMETb PACKOCHYHO M 6e3PaCcKOCHYO peLLeTKu.
Ons nponetoB 18 M 24 M KOHTYPHble 31eMEHTbl NMPUHMMAKOTCA Kene30beTOHHbIMK, Npu 60AbLUMX
nposeTtax LenecoobpasHo NPUMEHATb PACKOCHble cTasibHble depmbl. BepxHue nosca depm no Bcei
O/IMHe B HepaspesHblx 0060JIoYKax M B nNpegenax KpamHUX naHenei B TaHreHLuManbHO-NOABUMKHbIX
060/104Kax CHabXKatloTCA KenesobeToOHHbIMU M CTaNbHbIMU YNOPaMKM M LINOHOYHLIMW THE3ZaMWU ONs
BOCNPUATUA CABUIAIOLLUX YCUANNA.

TopLubl B3aMMHO NeprneHauKyAAPHbIX KOHTYPHbIX pepm ciesyeT CoOeanHATb Mexay coboli, B Tom
yncne CBApPHbIMU HAKNALKaMMU.

11.52. B 060/104Kax C KOHTYPHbIMMW 3/IEMEHTaMM B BUAE KPUBOJIMHENHOro 6pyca, onepToro Ha
KONOHHbI, B KOHTYPHbIX OPYCbAX HapsaAy C YCUAMAMMK PACTAKEHMA AEACTBYIOT U3rnbatowme MOMEHTbI, NO
XapaKTepy aHaNorMuHble U3rmbaloLWMm MOMEHTAM B MHOTOMPOJIETHbIX HEpPa3pe3Hbix 6asikax, - B cpeaHei
YyacTu NposieTa MeXay KONOHHaMM Hanbosiee pacTAHYTa HUXKHAA rpaHb bpyca, Ha y4acTKax y KOMIOHHbI -



BepxHAA. KoHTypHaa apmaTypa onpegensetca U3 pacyeTa Ha BHELEHTpPeHHOe pacTAXeHWe U MOXKeT
MOJIHOCTbIO PasMeLLaTbCA B KOHTYPHbIX Bpycbax. OHa Ha3HayaeTcA B COOTBETCTBMM C 3MOPONM yCUAUiA
BAONb nponeTa. Npu obpbiBe apmaTypa A0MXKHA ObiTb 3aBefeHa 33 CevyeHue, rae no pacyeTy OHa He
TpebyeTcs, M3 ycnosua obecneyeHua ee NOJHOIO UCMONb30BAHUA B paciyeTHOM cevyeHuun. Okono 30%
apmaTypbl OOMKHO ObiTb AOBEAEHO A0 YrOBbIX OMOP, A€ apMaTypa CMEXKHbIX KOHTYPHbIX 6pycbes
OO/KHA B3aMMHO MepeceKkaTbcA. ApPMATypy KOHTYPHbIX OpycbeB LLenecoobpasHo BbINOAHATb
npeABapuUTeIbHO HaNPAXKEHHOMN.

11.53. B 060/104Kax CO CBETOA3PALMOHHBIMW WAWN 3€HUTHbIMKU GOoHapAMKU (OHapHbIA Npoem
pPEKOMEHAYETCA OCYLLECTBAATb C MOMOLLbIO MIUT-PAMOK, NPeACTaBAAOWMX COO0M cucTeMy NpoaoabHbIX
N nonepeyHbix pebep, oCTaBWylOCA Nocae yaaneHus noaku. Mpu NpoeKTMPOBaHMM MAUT-PAMOK MO
KOHTYpY pebep 3a BYyTOM pPeKOMeHAYETCA OCTaBUTb YacTb YTOJLLEHHON MOMKN WMPUHOM O0Ko1o 10 cm U
Mo KOHTYPYy OTBEPCTMA YNOXKMTb AOMNOJHUTE/IbHYIO apmaTypy. Yr/ibl OTBEPCTUA B NOAKE AOKHbI ObITb
3aKpyrneHHbIMuK (cm. n. 6.5 HacToAwero C).

11.54. MoaBeckn nyTelt NoaBecHbiX KpaHOB wman TenbdeposB (cm. n. 11.6 HactosAwero CM)
pekoMeHAyeTCA pacnonaratb C WArom 6 M U BbINONHATb KECTKMMWU B MNOCKOCTU, NepneHANKYNAPHOM
penbcam. Ix pekomeHAayeTca KpenuTb K 060104Ke aHKepHbIMM 60ATamMM, NPOXOAALMMMU B CRELMaNbHble
OTBEPCTUA, pacrnosiaraemble B yraax nepecevyeHua naut Anbo B WBax Mexay navtamu. B 30He
pacnonoXeHUsA NOABECOK KPaHOBbIX NyTel LBbl MeEXAY NAUTAMU PEKOMEHAYETCA 3aMOHOINYMBATL Ha
BCHO BbICOTY. PacueT o6onoyek Ha AeNCTBUE KPAHOBbIX Harpy3oK peKoOMeHAYyeTCs BbINONHATL METOA0M
npeaenbHoro paBHosecus (cm. nn. 11.35 - 11.39 HacToAwero CH).

12. 060104KN OTPUL,ATENIbHOM raycCOBOM
KPWMBWM3HbI HA NPAMOYrO/NbHOM NaaHe

Ob6Lue nonoxeHua
12.1. TunuuHbiM npeacTaBuUTenem 060/I0YKU OTPULATENbHOW raycCoBOM KPWBU3HbLI ABNASAETCA

nosepxHocTb runepbonnyeckoro napabosonga (rmnapa). O60N0YKaE, OYepyeHHaA MO MOBEPXHOCTM
runepbonnyeckoro napabosiomMaa Hag NPAMOYrofibHbIM MAAHOM CO cTopoHamu 2a u 2b, 3agaHa

h

KHU3Y, CO CTpesioi npoBeca f2 Hag ctopoHoii 2b (puc. 12.1).

napabosioit, BbINYK/AOM KBEPXY, CO CTpesoi nogbema “ ', Hag CTOPOHOM 2a M napabonoi, BbiNyKAoh

PucyHok 12.1. N'mnepboanyeckuii napabonong,

YpaBHeHne NoBepxXHOCTM TaKOro rmnep6onmquKoro napa60now,a,a

2

2
X
S R A
a (12.1)



12.2. O6onoukn B popme rvnepbonnyeckoro napabononaa Ha KBaApaTHOM U MPAMOYrONbHOM

06LLLEeCTBEHHbIX U CKAAACKUX 34aHMIA. Pasmepbl

nepeKpbIBaemoro naaHa MoryT UsmMeHsATbCA B npegenax oT 10 go 70 m n 6onee.

o

naaHaxXx NPUMEHAIT ANA NOKPbITUN NPOU3BOACTBEHHDIX,

123. B NOKPbITUAX MOryT 6bITb MCMO/Ib30BaHbI oaHoNneNnecTkoBbleE U MHOrrosenecTtkoBblie rMnapeobl

(pnc. 12.2, 12.3).

6)

PucyHok 12.2. OgHonenecTkoBble rmnapsol




e)

a - € - BO3MOXHble pOopMbl MOKPbITUM

PucyHok 12.3. YeTbipexnenecTtkoBble rmnapol

B oTnnume ot (12.1) ypaBHEHME CPeAMHHON NOBEPXHOCTU OAHONENECTKOBOrO rMnapa MoKeT 6biTb



npeacrasneHo B Buae

z:CO)g/+Clx+C2y+C3’(12.2)

G

roe , .., 3 - KOHCTaHTbl, KOTOPble HaXOAAT MO WM3BECTHbIM annaMKaTaM YeTbipex YraoB
060104KM.

) C,=0
Hanpumep, Ana NoBEPXHOCTU, NpMBeAEHHOM Ha puc. 12.2,a, npux=y =0 , @ ANA TOYKU X =

a, y = 0 Z:f2 noay4YMm C1=f2/a. C2:f1/b;

Co =~/ /(ab)— f,/(ab)

puc. 12.2, 6.

MoBepxHOCTH, NpuUBeAeHHble Ha pUC. 12.2, MOMKHO MOJYYUTb ABUNXKEHNEM NpAMON (0bpasyioleit),
nepeceKatoLen gse ckpelmsatowmecs npamble (Hanpasasaowme). B npouecce asuxkeHua obpasyowian
OCTaeTcA NapanienbHol OAHOW N3 BEPTUKANbHBIX KOOPAMHATHBIX NAOCKOCTEN. Hanpasastowmmm moryTt
6bITb BbIOPAHbI MpsAMblE, NPOXOAALLME MO ABYM /OObIM NMPOTUBOMNONOKHbBIM CTOPOHAM njaHa. Toraa
HayaNbHOE MOJOXKeHME 0bpasylowen MOXKET ObiTb MPUHATO NPOXOAALMM MO OLHOM U3 ABYX APYrux
CTOPOH. B ceyeHMM noBepxHOCTN BEPTUKANbHBIMU MNOCKOCTAMM, HE NApPaANe/ibHbIMU KOOPANHATHBLIM,
nexat napabosbl. Mapabonbl ogHOro cemencTBa 0bpaLleHbl BbIMYKAOCTbIO BHM3, Napabonbl Apyroro -
BbIMYK/IOCTbO BBEPX.

12.4. NoKpbITME MOXKeT bbITb 06Pa30BaHO B pe3y/ibTaTe KOMBMHALUN OAHONENECTKOBbIX FTMNAPOB.
Ha puc. 12.3 npuBefeHbl BO3MOMHbIE CXeMbl MOKPbLITUA, 0BPa30BaHHbIE COYNIEHEHMEM YeTbipex
NenecTKoB.

12.5. BO MHOTIUX Cny4Yasx rmMnapbl ABAAKOTCA PACAOPHbIMU KOHCTPYKLMAMU. BO3HMKatoWwMiA pacnop
pekoMeHAyeTCs BOCMPUHUMATL 3aTAXKKamMmu. Ha puc. 12.3 aBOMHbIMM NYHKTUPHLIMW AUHUAMM NOKa3aHbI
CXeMbl PACMOJIOXKEHMA 3aTAXKEK B PA3/IMUYHbIX MOKPLITUAX U3 YETbIPEX/IENECTKOBbLIX TMNapoB. B NoKpbITUAX,
npuBeLeHHbIX Ha puc. 12.3, 4, e, 3aTAXKKM He TpebytoTca. B ogHONenecTKoBbIX rMnapax, onepTbiX Ha 4Ba
NPOTMBOMOJIONKHbIX YA, 3aTAXKKY YCTaHABAMBAOT MeXAy ONopamu.

12.6. Ocoboe BHMMaHME NpPU pacyeTe U KOHCTPYMpPOBAHMM 060104YEK OTPULATE/IbHOM FaycCOBOM
KPUBM3HbI PEKOMEHAYETCA YAenaTb HECUMMETPUYHbIM Harpyakam. OHM BO MHOTMX C/ly4asX Bbi3blBAOT

AHanormyHbim 06pasom monydaroT

. TOYHO TaK e onpefensoT KOHCTaHTbl A5 NOBEPXHOCTU, NPUBEAEHHON Ha

’
60HBIHI/IG HanpAaxXeHna wu p,ed)opmau,mm, Yyem CUMMeTpUYHble. [unapbl MOryT BOCAPUHUMATL
3Ha4YUTENIbHbIE COCPEeAOTOYEHHbIE HAlrPy3Kn, NPUNOKEHHDbIE K pe6paM.

PekomeHgaumm no pacyety

12.7. PacyeT rMnapoB Npou3BOAAT C y4eTOM pekomeHgaumi nn. 4.2.1 - 4.2.19 HacToAawero CrIl.
Ycunua n nepemelleHns pekoMeHAyeTcA onpenenaTb UCXOAA M3 NPeAnoNOoXeHUA ynpyron paboTbl
MaTepuana no MOMEHTHOM TEOPUMU C YYETOM AEUCTBUTE/IbHbLIX YKECTKOCTEM KOHTYPHbIX 3/1EMEHTOB U
KOHbKOBbIX Has10K.

12.8. Hecyuyto cnocobHOCTb raK1x rMnapos Ha KBaApaTHOM NaaHe Npu AeNCTBUN PaBHOMEPHO
pacnpefeneHHOM Harpyskum MOXHO onpeaenntb No TeopumK NpeaenbHOro paBHoBecuA coriacHo nn. 12.9
- 12.13 Hactoawero CI1.

MpepenbHaa Harpy3ka g Ha 060/104Ky, onpefenseMas MO MNpPUBEAEHHbIM HWKe dopmynam,
BKNtOYaET Maccy 060/104KM, KOHTYPHbIX pebep 1 KOHbKOBbIX Hanok

q:p+g+ge, (12.3)

r4e p - UHTEHCMBHOCTb Npeae/ibHOM BHEWHEN Harpysku;
g - paBHOMEpPHO pacnpegesieHHas HarpysKa oT Beca 060/104KY;

8.

- NpuBeAEHHaA paBHOMEPHO pacnpeaefieHHan HarpysKka OT Beca KOHTYpHbIX pebep, bopmybl



ONA ee onpeseneHnsa NPUBOAATCA HUXKE A5 KaXKA0ro pacCMaTpMBAaEMOro Ciyyas.
B dopmynax (12.8) - (12.12) npuHMmatoTca cnegyowme o6o3HayeHus:
| - cTopoHa KBaZpaTHOro NaaHa ogHonenecTkoBon o6onoukmM (no puc. 12.2,12.31=a=Db);

f:f1:f2);

f - ctpena nogbema o6on04kmM (nNo puc. 12.2, a

h

”, T - COOTBETCTBEHHO BbICOTa W LUMPUHA KOHTYpPHOrO pebpa (puc. 12.4, 6);

7

b pac4yeTHOEe 3Ha4YeHne conpoTmnBieHnA 6eToHa 0CeBOMY CXKaTULO;

R

s sl pacyeTHble 3Ha4YeHNA CONPOTUBNIEHNA PACTAXKEHNIO COOTBETCTBEHHO apMaTypbl NoNA U

’

yrnos;

5" - To e, ANnA apmaTypbl pebpa;
U X U - pasmep AYenKM apmaTypHom ceTku (puc. 12.4, a);

4 4

- NJoWaAb ce4eHNs apMaTypPHOro CTEPXKHA COOTBETCTBEHHO CETKM 1 YI/10BOM apMaTypbl;
u, »
- war yrnosov apmatypsl (puc. 12.4, a);
" - naolaab BCeN apmaTypbl B pebpe;
! - nnowaab ceyeHUa 3aTAXKKN;
50 - HopmaTMBHOE CONPOTUBNEHNE METaNNa 3aTAXKKM;

07 - paccTosHMe OT LeHTpa TAXeCTM apmaTypbl pebpa A0 CPeAMHHON NOBEPXHOCTM 060N0YKM
(puc. 12.4, 6);
d - pacctoaHuMe oT yrna 060/104KM [0 NOCAEAHEro CTEPXKHA YrI0BOM apmatypbl (puc. 12.4, a);

Vb _ o6nemubiii sec 6etona pebep.
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a - aPMUPOBaHME HUMKHETO YrNa; 6 - NpUMbIKaHKe
060/104KM K KOHTYPHOMY Pebpy; B - TO e, K KOHbKOBOMY
pebpy B YUeTbIPEXIENECTKOBOM MOKPLITUM C TOPU30HTAIbHBIMU
KoHbKamu; 1 - apmatypa pebpa; 2 - apmatypa
nons 060104KkK; 3 - yraosas apmaTypa

PucyHok 12.4. Y3nbl runapos

KoHcynbTaHTlAOC: NpumeyaHue.
dopmyna faHa B COOTBETCTBUM C OPULMANBHBIM TEKCTOM LOKYMEHTA.

AR u
w = —1 51 S = —5uRb 77 — 2brhr g — % = z—hr
AR u, AR Sl . /A
AR AR h
V= 1S, t mzz_u k:é n= res,r Z:_O
AR f, AR h gy

12.9. MNpun pacyete onepTbiX Ha HUXKHWE YI/ibl OAHOJIENECTKOBbLIX rMnapoB (puc. 12.2, a, yribl
3aKpen/eHbl OT FTOPU3OHTaNbHbIX CMELLEHUI) NpedenbHy0 Harpysky g Ha 060/7104Ky onpenensaiT no

dopmyne

24R . f
q=—>7>—K
ul .(12.5)

KoadduumeHT ~ ! npuHMMAaETCA B 3aBUCMMOCTM OT BE/IMUMHBI KO3bPULMEHTA i , onpeaensemoro
no popmyne

1+l —sn

! l+w+s .(12.6)

w, =20 . K.
Mpwn (puc. 12.5, 6, Koraa HelTpasbHasA OCb JIMHUM M3/IOMa He fepeceKkaeTt pebep) !
onpeaenstoT no ¢opmyne

K, =2+15snt+ @3- &) —6(1+@f —sn)y, +
32+ 01+ ) +s(1—-n)ly! —2(1+a)+s)1//13; 12.7)

¥, <0

. K.
npu (puc. 12.5, B, KOraa HelTpanbHaA OCb NPOXOAUT B Npedenax pebep) ' onpeaensatoT



no popmyne

K, =240 (-5)+ 361+ 00) +1557(1-6) 1, o

a:sn—l—wg

3pecb 7

a - cxema n3noma; 6, B - cxembl PacrnoioKeHMa HeMTPasibHOM OcK

PucyHok 12.5. K pacuety 060104€eK, onepTbiX MO HUKHUM yraam

w=¢ =0
Mpwn OTCYTCTBUM YI1IOBOr0 apMUPOBAHUA NPUHUMAIOT . Ana obonoyek 6e3 KOHTYpPHbIX

n=t=0

pebep 3HayeHne KoadpduumMeHTa K, onpegensetca no ¢opmyne (12.7) npu



anBeAEHHyl'O Harpysky ge OT MaCCbl KOHTYPHbIX pe6ep onpegenAaroT no d)opmyne

MonHoe 3aKkpenneHue yrnoB OT FOPU3OHTa/IbHbIX CMELWEHUN AO0CTUraeTca YCTaHOBKOM XeCTKoM
3aTAXKKU UM KOHTPPOPCOB. HKECTKOCTb 3aTAXKKM, NPU KOTOPOW Yr/ibl MOTYT CYMTATbCA HECMELLAEMbIMU,
pekomeHayeTcs onpeaenaTb no opmyne (12.17).

12.10. Mpu pacyeTe onepTbiX Ha HUXKHWE YIAbl OAHONEMECTKOBbLIX MMMNapoB, Korga yriabl He
3aKpensieHbl WM YaCcTUYHO 3aKpensieHbl OT TFOPWM3OHTasIbHbIX CMmeleHuin (puc. 12.2, a, YacTUyHoe
3aKpensieHre yrnoB OT FOPU3OHTA/IbHbIX CMELLEHWI AOCTUTAaeTCs C MOMOLLbIO 3aTAXKEK), NpeaenbHYyo
Harpysky ¢ Haxo4AT no popmyne

2AiRs,nf
2

.(12.10)

J Iiv iy I/IZ
Onaonpegenenns koappuumneHtos 7, Heobxo4MMO HalTU BeNNYMHY KoadduumeHTa no
dopmyne

_1=sn+0,35vm

2
l+s ,(12.11)

Toraa

_ 2
K, =1,07mv(1-y,+0,5y;) 121

npu V2 >1-1-¢

no popmyne

(Korpaa HeltTpanbHas 0Cb NPOXOANT BHe KOHTYPHbIX pebep) ~ / onpepgensaioT

— 1 — — _ - 2_ )
K;=1-0,75snt =31 =sv)p, + 1,52+ s —smyy —(1+ )W, 1) 1

Mpu v,<1-+1-t¢

BbIYNCANTDb KOIPDUUMEHT Vs no popmyne

(korga HeMTpanbHas ocb nepecekaeT pebpa) cnedyer npeasBapuTENbHO

_t+st+2sn— \/(t +s5t+2s1)° —4snt[1+ m(n+v)]
- 2sn

3
. (12.14)

K.
B aTom cnyuyae 7 HaxogsaT no popmyne

K, =1+1,05mnt =3(1+0,7mn)y; +3(1+0,5s + A +

+0,35mn)y; —(1+s+3A)y; +0,751p; (12.15)

e A=snlt



K.
Mpu pacyete 060104k 6e3 oKanmnawwmx pebep KoadduumeHt 7/ cnepyeT onpeaenAtb Mo

dopmyne (12.13) npwu n=t= 0 , @ NpefeNibHYI0 HarpysKy Ha 060/104Ky 6e3 3aTAKKK onpeaensatoT Npu v
=0.

MpuBeaeHHYO PaBHOMEPHO pacnpefeneHHyY0 Harpysky 8e OT Beca pebep onpepenaAwT no
dopmyne

MNnowanb cevyeHUA 3aTAXKKMU t, o6ecneqMBa|om,y|o HeCcMelwaemMmoCTb HUXHUX Yyrios 06OJ'IOLIKM,
HaXxo4AT U3 ycnosuAa

roe

_ K -K.

V= l - 2
1,07m(1—% +0a5W2)’ech vy >1=~N1=t. ), g

_ K -K.

V= : - 2 /
L,0O7m(1- 0,5 VLT
, M( Wi +0, W3),ecnm vy <1=~NI=1 4519

K.
B dopmyne (12.19) KoadPUUMeHT = ¢ BbIYNCAAIOT B 3aBUCMMOCTM OT 3HAYEHUSA Vi no ¢opmynam
(12.7) unu (12.8);

K.

/- B 3aBMCMMOCTM OT 3HaUYEHUS V> no ¢opmyne (12.13) nam (12.15).

Mpw BbINONHEHMM ycnoBuA (12.17) Hecywwyto cnocobHocTb 060104KM onpeaenatoT cornacHo n. 12.8
HacTtoauwero CI1.

12.11. Mpu pacyeTe YeTbIPEXNENECTKOBOTO NOKPbLITUA C FTOPMU3OHTAbHBbIMUW KOHbKamM (puc. 12.3, a,
NOKPbITUE OMUPAETCA HAa TPEYrosibHble GepmMbl MAN HA CTEHbl; KOHbKOBbIE BaNKM PACNO/IOMKEHDI Bbllle

K
060/104KM) NpeaenbHYO HarpysKy g Ha 060104Ky onpegenatoT no popmyne (12.5). KoapodumumeHt ' B
dopmyne (12.5) HaxoaAT B 3aBUCMMOCTM OT 3HaUYEHUSA l//“, onpeaensemoro no ¢opmyne

_1+wd -0,5sn
I+ .(12.20)

Wy

v,20 y . K.
Mpn (KOI’Aa HEWUTpPasbHaAa OCb NMHUN N3/I0OMa HE NepecekaeT KOHbKOBOU 6a}'IKVI) !
BbIYMCAAIOT N0 dopmyne

_A-B§+38°-¢&
L2£(3-32+ &)

,(12.21)



roe

A=3+0,75snt =3[2—sn+20(1- &)y, +3sw; +20, (3-3C +£7) .

5 - KO3QPULMEHT, onpeaenaemblin U3 ypaBHEHUA

(2-0,7B)&* —~(3-A-B)&* 245+ A=0 (12.23)

MoAXoAALWMIA KOPEeHb YPaBHEHUSA OO/IKEH YA0BNETBOPATL YCI0BUIO ¢>0 .

v, <0 . .
Mpu (korga HelTpanbHaA OCb JIMHWUM M3NOMa NepecekaeT KOHbKOBYH 6anky) !
BbIUMCAAOT No dopmyne

Ki=0.3(C=1) (15 20

3pecb

C =3+0,75t, {2mn + 517, + 0,14 — 517, (2 0,)]} +
H20¢[3(1+0,56t,) — £ (3- )]

’

sn—2—-2w¢ —mn

= 3 -

oy T s sn : (12.25)

1

” - LWUIMPMHA KOHbKOBOTO pebpa;

07 - paccTosHMe OT LEeHTPa TAXKECTM apmaTypbl KOHbKOBOTro pebpa Ao ero rpaHu (puc. 12.4, B).

8.

MNpuBeaeHHYIO pPaBHOMEPHO pacrnpefeneHHyo Harpysky OT Beca KOHbKOBbIX 6anok
onpegenstoT no ¢opmyne (12.16).

12.12. Mpu pacyeTe YeTblpexJenecTKoBbIX NMOKPbITUN C HAKAOHHbIMU KOHbKamMM UM MOLHATbIMU
yrnamu (puc. 12.3, 6, NOKpbITUE ONMPAETCA Ha YeTblpe HUKHUX Yria, 3aKPEeNAeHHbIX OT FOPU3OHTANbHbIX
CMeLLeHUI) npeaenbHyo HarpysKy q Ha 060104Ky HaxodAaT no ¢opmynam n. 12.8. MNaouwaab ceyeHus
3aTAKKM, obecneumnBaloLLyo HECMELLL@eMOCTb Y08, HaxodAaT no ¢opmyne (12.7).

12.13. Mpn pacyeTe 4eTbipexsenecTKOBOro MNOKPbITUA C HAKNAOHHbIMMU KOHbKaMW M MNAOCKUM
KOHTYpOM (puc. 12.3, B, NOKPbITUE ONUPAETCA HA YETbIPE OMOPbI, PACMOOKEHHbIE B CEPEANHAX CTOPOH
KBagpaTHOro MJaHa; OMNopbl MOKPbITUA 3aKpensieHbl OT TOPWM3OHTA/IbHbIX CMELLEHUA 3aTAMKKOW)

npeaenbHyo Harpysky g Ha 060104Ky HaxogaT no dopmyne (12.5). Maowaab CeYEHUA 3aTANKKU

¥,

K
onpeaenstoT no ¢opmyne (12.17). KoapdnumneHT ! B 3aBUCMMOCTU OT 3HAYEHMA KoapduumneHTa )
BbluMcnsemoro no ¢opmyne (12.6), HaxogAr:

y, 20

npu no ¢opmyne

K, =1+1,5snt+0,50¢* (3~ &) =31+ o — sn)y, +



+1L52+ o(1- ) +s(l-n)ly! —(1+ o+ S)V’IB; (12.26)

npu i< 0 - no popmyne
K, :1+0,56042(3—{)+3t91(1+a)§)+1,5snt(1—«91)2, (12.27)
roe ! - umeet TO e 3HaueHue, uyTo 1 B popmyne (12.8).

8.

MpuBeaeHHYIO PaBHOMEPHO pacnpeaeNeHHY0 Harpysky OT MacCbl KOHTYpPHbIX pebep u

KOHbKOBbIX 6anoK onpegensatot no ¢opmyne (12.9).
KoHcTpymnpoBaHue

12.14. Tunapbl MOTYT BbINOAHATLCA COOPHLIMU U MOHOAUTHbIMKU (cm. n. 4.1 Hactoswero CNM).
MoHONTHbIe 060/104KM, KaK NMPaBUIO, KOHCTPYMPYIOTCA r1aakumun, 6es pebep. B cbopHom BapunaHTte
pa3pes3ka Ha NANTbI OCYLLECTBAAETCA NO HAaNPaBAEHMIO NPAMOJIMHENHbIX 06pa3yoWMX U HaNPaBAAOLMX.
MAnTbI N0 KpaAaM oKaMMAAIDTCA pebpamu. FleomeTpryeckne pasmepbl M apMUpoBaHne pebep HasHavatoT,
KaK NpaBu/io, B COOTBETCTBUM C TPeOOBAHUAMM MOHTaxKa. CoBnageHMe reoMeTpmm AByX NOBEPXHOCTEN -
WUCXO4HOW M MoNy4Yaemoi B pesysbTaTe COOPKM MAWUT - AOCTUIAETCA 3a CYET NMEPEMEHHON TOALLMHbI
MOHO/INTHbIX LLBOB.

M'Mnapbl MOTYT U3rOTOBASTBLCA U3 TAMKEOrO U IerKoro 6eToHOB.

12.15. Tvinapbl, Kak NPaBWAO, NPOEKTUPYIOT C KOHTYPHbIMM 3/1€MEHTaMM, B KaYecTBe KOTOPbIX
06bI4HO MpUMeHAOT 6opToBble 6ankn n depmbl. CUABHO UCKPUBAEHHbIE OLHONENECTKOBbLIE TMNapbl
OTHOCUTE/IbHO HeboblKMX NponeTos (40 30 M) MOryT He MMEeTb KOHTYPHbIX 3ieMeHToB. O60104KN MO
KOHTYPY MOFYT TaKXKe ONMpaTbCs Ha pAafg cToek. B obonoykax, npuseneHHbIX Ha puc. 12.3, No AUHUAM
COMPAXKEHUA OTAENbHbIX NEMNECTKOB PACNoNOXKeHbl KOHbKOBbIE BaNKW.

Mpyn [encTBUM pPaBHOMEPHO pacnpeneneHHOW HarpyskM B 3aBUCMMOCTM OT B3aMMHOIO
pacnonoxeHna 060/04eK B KOHTYPHbIX 3/1IEMEHTaX M KOHbKOBbIX Hasikax BO3HMKAIOT CUMatoLLme anmbo
pactarmsatowme ycunma (puc. 12.5). Mpu 60nblwMX NposeTax PacTAHYTble KOHTYPHbIE 3/1eMEeHTbl U
KOHbKOBble BasIkM peKoMeHAYeTCs BbINONHATL C NPeABapUTE/IbHbIM HaMNpPsXKeHMeM apmMaTypbl.

Cob6cTBEHHbIN Bec 60PTOBbLIX 3/1IEMEHTOB, Kak NpaBuao, He6naronpuATHO CKa3biBaeTcA Ha paboTe
OMMpPalOLLMNXCA MO Yrnam FNagKkuMx runapos. [oaTomy ceyeHMsa HGOPTOBbLIX 3/IEMEHTOB PEKOMEHAYETCA
Ha3Ha4YaTb MUHMMAIbHO BO3MOXKHbIMMU.

12.16. Mpn apmMpoBaHUN HEODBXOANUMO YUYMTbIBATb, YTO MO, AEMCTBMEM PAaBHOMEPHOM Harpysku
rMnapbl PacTAHYTbl B HAaNpaBAeHMM napabon, obpalleHHbIX BbIMYKAOCTbIO BHU3, U CXKaTbl B HAaNpaBaeHUN
napabon, obpalleHHbIX BbIMYKAOCTbIO BBEPX. APMUPOBAHME TMNAPOB PEKOMEHAYETCA OCYLLECTBAATD,
pacnonaras CTEP)KHU NO MPAMOJIMHEWHbIM 06pasyloWwmum M HanpasAAlWMM MoBepxXHocTU. [na
apMUpPOBAHUA MAUT PEKOMEHAYETCA WMCMO/Ib30BaTb CBAPHbIE CETKM M3 Xoa04HO0AedOPMUPOBAHHOMN
NpPoBoJ/IOKM Knacca B500. HUKHMeE yribl 04HONENECTKOBbIX U MHOTO/1IENECTKOBbLIX TMNapoB MOryT ObiTb
apMMPOBaHblI KOCBIMU CTEPXKHAMM, CAYKAWMMKU ONA BOCMNPUATUA TABHbIX PACTATMBAOWMX YCUAUMNA.
CTepsKHM MMEIOT KPUBOMHEMHOE OYEePTaHWE M PACcNOIaratoTCA NO HAaNPaBAEHUIO He NpoxoaAallen Yepes
3TV YIAbl AMArOHANAM NPAMOYIOJIbHOIO UM KBAZPATHOMO NaaHa 060/104KM.

12.17. B cbopHbIX rMnapax CTbIKM MNAUT AOKHbI obecneymsBaTb BOCMPUATUE CABUFAIOWMX MU
HOPMaJIbHbIX YCUANIA. CTbIKM pEKOMEHAYETCA NPOEKTUPOBATL C YH4ETOM YKasaHui n. 6.4 Hactoawero CI1.

13. BucAune 060104KM
Ob6wwue nonoxeHus

13.1. Bucauyeint xene3obeToHHOM 060/104YKOM Ha3biBaeTcs 000/104Ka, B KOTOPOW POJib OCHOBHOM
paboueit apmaTypbl BbIMNOAHAIOT BaHTbI.



13.2. BucAuMe 060NOYKM MNPUMEHAIOTCA B MOKPbITUAX  343aHUIA  MPOMbIWAEHHOTO,
CE/IbCKOX03ANCTBEHHOIO M KY/NbTYPHO-ObITOBOr0 HasHauyeHMA (Lexu, CKnaabl, HaBecbl, WwaambacceliHbl,
CrycTuTenn, pesepsyapbl, MOMELLEHMA ONA COAEPKAHUA CKOTA, OBOLLEXPAHUANLLA, KPbITble CTaAMOHbI,
CNOpPT3abl, KPbITble KaTKM U NaaBaTesbHble 6accelHbl, BbICTABOYHbIE 3a/1bl U NaBUIbOHbI, KUHOTEATPbI,
KPbITble PbIHKW U T.M.), B TOM YMC/e 34aHUIA U MOMELLEHWNI C NOLABECHbBIM TPAHCMNOPTOM.

13.3. Bucaume 060104YKN MOTYT MMETb Pas3/InyHOe ouyepTaHue B naaHe (puc. 13.1 - 13.5) n moryt
6bITb 06pa3oBaHbl HA OCHOBE BAaHTOBbIX CUCTEM:

napannenbHbix (puc. 13.1);

paguanbHbixX (pagManbHO-BaHTOBbIE ceTu), puc. 13.2, 13.3;

nepeKpecTHbIX (MepeKpecTHble BAHTOBbIE CETU, B TOM YMC/Ie OPTOrOHa/bHbIE), PACMO/IOXKEHHbIX Ha
NMOBEPXHOCTU MOJIOKUTENBHOM WAM  OTPULATENBHOM TraycCOBOM KPWMBM3HbI, Pas3/IMYalOT Hecylue
(npoBucatowme) n Hanpsratowme (BcnapyweHHble) BaHTbl (puc. 13.4);

NoAINMroHanbHbIX (puc. 13.5).
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1 - nAnTbI; 2 - ONOPHbINA KOHTYP; 3 - BaHTbI

PucyHok 13.1. Bucsayan 060/104Ka ¢ napansiesibHo CUCTEMOI BaHT

o

1 - nanTbl; 2 - ONOPHBIN KOHTYP; 3 - BaHTbI;
4 - ueHTpanbHOe KonbLo; 5 - onopHoe KosbLo GoHapA

PucyHoK 13.2. Bucayaa 060104Ka NONOKUTENbHOW rayccoBOM



KPWMBU3HbI (BOrHYyTan) c pagManbHOM CUCTEMOM BaHT

7 e

1 - ONopHbIM KOHTYP; 2 - PacTAHYTOE KO/bLO;
3 - ueHTpanbHaa onopa; 4 - BaHTbl; 5 - NAUTHI

PucyHok 13.3. lWaTpoBan Bucsavan o60104Ka

PucyHok 13.4. Bucaune 060104KM
C NepeKpecTHO’ CUMCTEMOM BaHT



1 - ONOPHbIN KOHTYP; 2 - KOHTYPHbIE BaHTbI; 3 - YI/10BbIE BaHTbI

PucyHoK 13.5. KOHCTPYKTUBHbIE CXEMBI
NOJIMrOHa/IbHO-BAaHTOBbIX CUCTEM

13.4. CTpeny NpoBMCaHUA BaHT NPU PacYETHOM Harpyske peKomMeHAyeTcs HasHayaTb B npegenax
1/15 - 1/30 wux nponeta C Y4EeTOM aPXUTEKTYPHbIX, KOHCTPYKTUBHbIX U TEXHUKO-3KOHOMMYECKMUX
coobparkeHn.

13.5. Bucaune 060104KM OBObIYHO BbIMOJIHATCA COOPHO-MOHOJINTHLIMU, 3HAYUTENIbLHO PeEXKe U3
MOHOJ/INTHOTO 6EeTOHa, B YaCTHOCTM, C UCMOJ/Ib30BAHNMEM METOLA TOPKPETUPOBAHMS.

B c60pHO-MOHONNTHBIX 060/104KaX, B 3aBUCMMOCTM OT OYEPTAHUA ONOPHOIO KOHTYPA U MNPUHATON
CUCTEMbI BAHT, MJNTbl NOKPbITUA NMPOEKTUPYIOT NPAMOYrOAbHOW, TpaneuneBULHON WUAN TPEeYrosibHOM
dopmbl.

PekomeHayeTcA Npu NPOEKTUPOBAHUM NpeaycMaTpmBaTb MOHTAXK BUCAYMX 0bosioueK 6e3 iecoB 1
noamoctei. Orpa)kgaroume 3ieMeHTbl B NPOLLECCe MOHTaXKa YKAaAblBAOT Ha BaHTbI, 3aKpern/eHHble B
OMOpPHOM KOHTYype. MonoxeHne BaHT nepes, YKAaaKon NanT U B NpPOLLecCe MOHTa)Ka onpegenseT dpopmy
000/I0MKN M OONXKHO CTPOro COOTBETCTBOBATb MPOEKTHOMY, YTO AOCTUraeTca peryiMpoBaHMem AauHbI
BaHT.

13.6. BucAuMe 060/104KM, KaK NPaBUIO, MMEIOT 3aMKHYTbIM, B OCHOBHOM paboTatowuii Ha cxKaTtue
OMOPHbIN KOHTYpP, BOCAPUHMMALOLWMI pacnop BaHT M Nepeaatownii TOIbKO BEPTUKA/IbHblE HAarpy3ku Ha
NoAAepPKMBALOLLNE KOHCTPYKLLNN.

13.7. ONOpHbI KOHTYP MOXKET ObiTb BbINOAHEH B BUAE KOJbLA (KPYr/ioro, af/iMNTUYECKOro Uam
OBa/IbHOrO) MAM MHOFOYro/ibHMKa. Ero ocb MoMKeT ObiTb o4yepyeHa Mo T[NafAKoM MNOCKOM Wau
NMPOCTPAHCTBEHHOM KPWBOW WAW COCTOATb W3 HECKOJIbKMX OTPE3KOB MPAMbIX, TMJIOCKUX MU
MPOCTPAHCTBEHHbIX KPWBbIX. KPUBONMHENHBLIM OMOPHbLIN KOHTYP MOXeT ObiTb ANA YnpoLLeHUA
M3roTOB/IEHUA ero 3N1eMeHTOB 3aMeHeH BNMUCAHHbIM UM ONUCAHHbBIM NOJIMFOHAIbHbIM.

13.8. Ha ctagun MOHTarka 40 3aMOHOJIMYMBAHUA LIBOB MeXAY NAMTAaMM, KOrda KOHCTPYKUMA
npeacrasnseT coboit BAaHTOBYIHO CUCTEMY, HeobxoauMmo npeaycmaTpuBaTb Mepbl ANA YMEHbLUeHMA
BE/IMYMHbI U3rMDOAOLLMX MOMEHTOB B KOHTYPE, CTPEMSACH K TOMY, YTOObI OH 6bl1/1 YCI0BHO 6E3MOMEHTHbIM
NpW OCHOBHOM BMAE MOHTAXKHOW HArpy3KM M UCMbITbIBAA HE3HAYMUTENbHbIE N3rMbatoWMe MOMEHTbI NPU
OCTaNbHbIX KOMBUHALMAX HAarpy3oK, BO3MOXHbIX NPU MOHTa)Ke. [1a1a 3TOro ocb KOHTypa AO0/XKHA MMETb
oyepTaHue, 6M3Koe K KpMBOM AaBAeHUA OT pacrnopa BaHTOBOM CeTH, a NOC/1eA0BaTe/IbHOCTb HATAXKEHUA
BaAHT onpeaenaeTca pacyeTom.

13.9. MeToAbl pacyeTa, OTHOCALWMECA K MAOCKOMY KOHTYPY, MOXHO NPUBANMKEHHO pacnpoCcTpaHuTb



Ha AenaHNPOBaHHbIN (HENOCKMIA) ONOPHbBIN KOHTYP, MOCKO/bKY OH 06bIYHO OMMpPaEeTCca Ha AOCTAaTOYHO
4acTo PacnoIoXKeEHHbIE ONOPbI UM CNIOLHbIE CTEHbI, BOCMPUHUMALOLLME BEPTUKA/bHbIE (CKMUMatoLWMe U
pacTarneatoLLme) ycuamsa, a cama AennaHauma KOHTypa B 60/1bLIMHCTBE Cy4aeB OTHOCUTENbHO HEBEMKA,
OTK/NIOHEHUSA OT NJIOCKOCTU He NpeBbiwatoT 1/20 HaMMeHbLUEero pasmepa NepekpbiBaemoro nposeTa.

13.10. B 0bon04Kax C NPAMOYroabHbIM NAAHOM ANS YCTPAHEHUS UM YMEHbLIEHUA U3rMbatoLmx
MOMEHTOB B 3/IEMEHTax OMOPHOro KOHTypa MOryT 6biTb MCMOAb30BaHbl Tpocbl-nogbops! (puc. 13.6),
nepezatoLwme yCUAuns oT BaHT B YI/bl KOHTYpa.
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a - cucTema napannesibHbiX BaHT;
6 - opTOroHasIbHasA BaHTOBaA CeTb;
1 - Tpocbl-noabopbl; 2 - cxKaTble 31eMEHTbI
ONOPHOro KOHTYpPa; 3 - BaHTbI

PucyHok 13.6. Ucnonb3oBaHue TpocoB-noabopos
B BMCAYMX 060/104KAX Ha NPAMOYro/IbHOM NiaHe

13.11. MOKpbITUA HA MPAMOYrONbHOM MAaHe MOMYT MMETb OPTOrOHANbHYH CETKY BaHT U Npwu
OTCYTCTBMM TPOCOB-NOA60pPOB. BcneacTeune Toro, Yto nNpu 06blMHOM CNocobe MOHTaXKa TaKMX NOKPbLITUIA B
OMOPHOM KOHTYpe BO3HMKaOT 60/bluMe M3rnbalolime MOMEHTbI, Bbi3blBAlOWME YTANKENEHNE KOHTYPA,
NpY NPOeKTMPOBaHUN 0B0SI0UYEK PEKOMEHAYETCA NPedyCMaTPUBaTh CAeayloLLylo Noc/NeA0BaTe/lbHOCTb
MOHTa)Ka NJIMT: Moc/ie YCTPOWCTBA OMOPHOTO KOHTYpa M MOHTa)Ka BaHTOBOW CETM YKNAAbIBAKOTCA U
BKJ/1IOYAIOTCA B PabOTy NAUTbI, CMEKHbIE C ONOPHbLIM KOHTYPOM.

MAUTbI COEAMHAIOTCA C KOHTYPOM, C BaHTaMM U Mexay coboi. Takmm obpasom, Ha 3ToW cTaguu
MOHTaKa KOHTYP M NPUKOHTYPHbIe pAAbl NAUT 06pasytoT KecTKyto 3aMKHYTY0 pamy (puc. 13.7), KoTopas
BOCMPUHUMAET M3rmbatolmMe MOMEHTbl OT Mocneaylowmx Harpysok. MNpu stom yaaetca usbexatb
YTAMKENIEHUA KOHTYPA, TaK Kak M3rnbatolme MOMEHTbI, BOSHUKAIOLLME MPU MOHTaXe, BOCMPUHMMAIOTCA
KOHTYPOM COBMECTHO C MPMMbIKAIOLWMM K Hemy pagom namut. CBA3b MeXKAy MAUTaMM M KOHTYPOM
OCYLLECTBAAETCA CTa/ibHbIMM MONOCaMM - KECTKMMW B TOPM3OHTA/IbHOW MIOCKOCTU M TMBKUMU B
BEPTUKabHOM. MonepeyHoe ceyeHme ONopPHOro KOHTypa HasHavyaeTcsa U3 ycioBuA paboTbl ero B cocTase
060/104KM N BOCMIPUATUA U3rMBAIOLLMX MOMEHTOB, BO3HMKAIOLWMX NPU MOHTaXKe NepBoro paaa njaur.
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1 - ONOpPHbIM KOHTYP; 2 - NAKTa; 3 - BaHTbI

PucyHok 13.7. OnopHbI KOHTYP,
YCUNEHHbI MPUKOHTYPHbIM PASOM NANUT

13.12. OnopHbIA KOHTYP BUCAYMX 0DOMOYEK pPeKOMEeHAyeTcAa NMPOeKTUpoBaTb M3 cOOpHOro uau
cbOpPHO-MOHONUTHOIO Kene3obeToHa. [onyckaeTca MPUMEHEHMEe W MOHOJIMTHOrO »KesesobeToHa.
MoCKONbKY OMOPHbIA KOHTYp paboTaeT B OCHOBHOM Ha C)KaTue, ciefyeT CTPEMUTLCA K NMPUMEHEHMUIO
6eTOHa BbICOKOro K/aacca No NpPOYHOCTU Ha CxKaTue U ero apdeKTMBHOMY apMUPOBAHUIO NPOAObHBIMM
cTep:KHAMM Knacca A400 u Bobilwe, ceTKammM U aAp. PeKomeHAayeTca TakKe npumeHeHue TpybobeToHa.

Ona obneryeHns cOHOPHbIX 3/1E€MEHTOB OMOPHOrO KOHTYPa OHW MOTYT MNpPeaycMaTPUBaTbCA
KOpbITOOBpasHoro ceyveHus. MonocTb CTafbHbIX WU Kene306eTOHHbIX KOpPbITOOOPa3HbIX 3/1eMEHTOB
3anonHseTca 6eTOHOM NoC/ae MOHTaxa.

13.13. lWar BaHT 1 pasmepbl NAUT cAeyeT HazHavYaTb UCXOAA N3 HEOBXOAMMOCTU CHUMKEHUA MACChI
060/104KM, COKpaALLEHMA CPOKOB €€ MOHTaXa, C YY4eTOM Llara Onop Mo KOHTYpY, YieHeHUa cOOopHbIX
3N1EeMEHTOB ONOPHONO KOHTYPa M PACNO/IOKEHUA COCPEAOTOYEHHbIX HAarpy3oK, KoTopble LenecoobpasHo
nepenasaThb B y3/1bl NepeceyeHus BaHT.

13.14. B 060/i104Kax C MapanienbHO PAchnoO/IONKEHHbIMM BaHTaMM, B LIBAX, NepneHANKYAAPHbIX
BaHTaM, M B 0060/104Kax C paananbHbIMWU BaHTAaMM, B KOJbLLEBbLIX LUBAX PEKOMEHAYETCs yCTaHaBAMBaTb
KOHCTPYKTUBHYIO apmaTypy, o6Lliasn naowaab NonepeyHoro ceyeHms KoOTopol NpMHMMAETCS He MeHee
15% nnowaamn nonepeyHoro cedeHuns BaHT. B KauecTBe TaKoW KOHCTPYKTUBHOM apMaTypbl peKomeHayeTca
NCNo/b30BaTb M aPMaTYpPy, C MOMOLLbIO KOTOPOM NANTbI KPENATCA K BaHTaMm.

13.15. lnA Hecywwmnx 3NeMeHTOB BUCAYUX MOKPbITUI cneayeT NPUMEHATb:

CTEP)KHEBYIO ropAaYeKaTaHyo apmaTypHyto ctaab Knaccos A500 u Bbille;

KaHaTbl ognHapHoi cenBkm no NOCT 3062; 3063; 3064;

KaHaTbl ABOMHOM cBMBKM no FOCT 3066, 3067, 3068, 3081, 7669, 14954;

KaHaTbl oagnHapHoi ceuBkM no FOCT 3064 u3 Kpyraoi oumHKoBaHHOM no rpynne XKC NpoBonoOKK
AnameTpom 2,6 mm 1 bonee;

KaHaTbl 3aKkpbiTble Hecywme no FOCT 3090, 7675, 7676, 18901;

Ny4ykn W nNpAgM nNapannenbHbiX MNPOBONMOK, GOPMUPYEMbIX W3 KaHAaTHOW MPOBOJIOKM,
yposnetsopsAtoweit TpebosaHnam FOCT 7372, n napaniensHoO YA0KEHHbIX OUMHKOBAHHbIX MPOBOJIOK MO
FOCT 3617.

13.16. CtanbHble KaHaTbl ANA yCTpaHeHMA Heynpyrux aedopmaumii 4OoNKHbI BbITb NOABEPrHYTDI
npeABapuUTE/IbHON BbITAXKKE YCUAMEM, PABHbLIM MONOBMHE YCTAaHOBAEHHOFO TOCYAAPCTBEHHbIMM
CTaHAAPTAMMU AU TEXHUYECKMMM YCIOBUAMM Pa3pPbIBHOTO YCUAMA KaHaTa B LLe/Iom (a Npu ero oTcyTcTBMM
B HOPMAX - NOJIOBUHE arperaTHoi NPOYHOCTU BUTOTO KaHaTa).

PekomeHayeTcA NpeMmyLLLeCTBEHHO MPUMEHSATb OLMHKOBAHHbIE KaHAaTbl C MAaKCMMAJIbHbIM LUArom
CBMBKM M JIMHENHbIM KacaHMEM MPOBOJIOK.

MpuMeHeHWe KaHaTOB, MY4KOB W nNpsAed W3 NPOBONOKM AMAMETPOM MeHee 2,5 mm He



pexkomeHayeTcA.

13.17. Mpun onpegeneHnn pacyeTHOro CONPOTUBJIEHMA CTaNIbHOIO BUTOIO KaHaTa C MeTa/lJIMYeCKUM
cepae4yHMKoOmM Yy4uTbiBalOTCA 3HAYEeHWME pPa3pbIBHONO YCUIMA KaHaTa B UEe/NIOM, YCTaHOB/1EHHOE
rocygapCrBeHHbiM CTaHOAPTOM UIU TEXHUYECKMMU YCNOBUAMU HA KaHaATbI (a npun ero OoTcyTCcTBuUnN B
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HOPMaX - arperaTHOM NPOYHOCTU BUTOrO KaHaTa) U KO3OPULMEHT HAZEIKHOCTHU
Mogaynb ynpyrocT Ny4KOB M KAaHATOB U3 Napaifie/IbHO YNOXKEHHbIX NPOBOJIOK cnegyeT NpMHUMATb

2,01-10° MIla
paBHbIM .

PacyeTHble CONPOTMBAEHMA U MOLYAWN YNPYroCTU CTEPKHEBOM apMaTypHOW CTaiM BCEX KAACCOB U
apMaTypHOI NPOBOIOKM KAaccoB A 1 B, apmaTypHbIX KaHaToB Knacca K NpUHMMAIOT B COOTBETCTBMM C M.
2.2.2 CMN 52-102.

KoadduumneHT ycnosuit paboTbl BaHT NpUHMMAETCA Ve = 0,9
nsgennin guameTtpom 4o 40 mm un Ve = 0,85 ONA CTaNbHbIX KAHATOB AMAMeETPOM cBbile 40 mm.

13.18. B onopHbIX KOHCTPYKUMAX BaHTbl 3aKPENAOTCA MPU NMOMOLLM aHKepPHbIX YCTponcTs. Mo
KpallHel mepe Ha OAHOM M3 KOHLOB BaHTbl AO/IKHO ObITb peryiMpyemoe aHKepHoe YCTPOMCTBO,
obecneumnBatoliee BO3MOXKHOCTb PEryMPOBKM AJIMHbI BaHT BO BPEMS MOHTAXKa M NpeaBapuUTENbHOrO
HanpsAXXeHua. [1nAa KoOMNeHcaLuMn NoTepb YCUANN HATAKEHMA MO ASIMHE BaHT, BO3HMKAIOLWMX 33 CYET CUN
TPEHUA B y3/1ax UX NepecevyeHUn, PEeKOMEHAYETCA B HamnpAraembiX KOHCTPYKUMAX C OPTOrOHa/NbHOWM
BAHTOBOM CETbO NPEAYCMATPUBATDL PErYANPYEMbIE aHKEPHbIE YCTPOMCTBA C 060MX KOHLLOB BaHTbI.

[na BaHT U3 CTEP)KHEBOW CTa/IM peKOMeHAYeTCA MPUMEHATb B KAYECTBE peryimpyemMbiX aHKepPHbIX
YCTPOWCTB XBOCTOBUKM U BTYJ/IKU C pe3bboii, coeanHsAeMble C BAaHTaMK cBapKoi (puc. 13.8). MpueapeHHble
K BaHTam LWanbbl UM KOpOTbiWwm (prc. 13.9) MOryT CAYKUTb HEPEryIMpyeMbiMn aHKepammu. KOHCTpyKuua
aHKepa He l01KHa CHUKATb HecyLel cCnocobHOCTU BaHT.

a)

Aana BCexX BMUOOB apMaTypHbIX

a - C pacYeTHbIM CONPOTUBNEHNEM, PABHbIM
pacyeTHOMY CONPOTUBAEHUIO MaTepMana BaHT;
6 - C pacyeTHbIM CONPOTUBAEHNEM, MEHbBLLUM
pPacyYeTHOro CONPOTUB/IEHUA MAaTEPMana BaHT;
1 - BaHTa; 2 - XBOCTOBWUK;
3 - KOHTAKTHAA CBapKa, 4 - TO e Ayrosasn

PucyHok 13.8. AHKepbl BAHT U3 CTEPKHEBOW CTanu,
perynvpyemble ¢ MOMOLLbIO XBOCTOBUKOB U3 CTan
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a - KopoTblwei; 6 - walibbl;
1 - BaHTa; 2 - KOPOTbIWMK; 3 - cBapKa; 4 - walba

PucyHok 13.9. Heperynnpyemble aHKepbl BaHT U3 CTEPKHEBOW
CTanW, BbINONHAEMbIE C MOMOLLbIO NPUBAPEHHbIX 3/1€MEHTOB

[ns BaHT M3 ropAYeKkaTaHblX apMaTypHbIX CTasieit NpPU cCoeanHEeHUM CTEPKHEN U NPUCOeAUHEHUN K
HMM XBOCTOBMKOB W3 PaBHOMPOYHOrO MeTanna pPeKOMeHAYeTCA MPUMEHATb KOHTAKTHYH CTbIKOBYIO
CBapKy.

BaHTbl M3 CTEP)KHEBOM CTaNM € Nnepernbamm NpoeKTMPOBaTb HE PEKOMEHAYETCS.

[nA BaHT M3 CTa/IbHbIX KAHATOB PEKOMEHAYETCA NMPUMEHATb MMAb30KAMHOBbIE aHKepbl (puc. 13.10)
WN aHKepbl, 3a/IMBaeMble CnaaBamMm.
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1 - BaHTa; 2 - rtMNb3a; 3 - KAUH; 4 - onopHasn raika
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PucyHok 13.10. [MNb30KANHOBOM aHKEp AN1A BAHT
13 BbICOKOMPOYHOW MNPOBOJIOKM U CTa/IbHbIX KAHATOB

[na 3anMBKM KOHLLOB CTa/IbHbIX KAHATOB B aHKepax PeKOMeHAyeTcA NPUMEHATb crnias mapku LAM
9-1,5/1 no FOCT 21437.

Ons getanei aHKepPOB CTa/NIbHbIX KAHAaTOB PEKOMEHAYETCA NPUMEHSATb CTab Mapku 295-111 09r2C-4
no FOCT 19281, a Take cTanb MapoK 20-6-T u 45-6-T no FOCT 1050 B HOpMa/IM30BaHHOM COCTOAHUMU.

13.19. BaHTbl M3 CTEPXKHEBOM apMaTypPHOW CTann AO/KHbI, KaK NPaBWao, pacnosiaraTbCa BHYTpU
6eToHa M MMETb 3aWMUTHbIM C/0M TOJIWMHOM He meHee 25 mm. [nsA 3Toro 060s04Ka B 60NbLUMHCTBE
cnyyaeB A0XKHa ObiTb pebpuctoin. Mpu atom pebpa MoryT BXOAUTb B COCTaB MAMT MOKPbLITUN WK
KOHCTPYMPOBATbLCA B BUAE OTAE/IbHbIX 3/1IEMEHTOB, NOABELUIEHHbIX K BAaHTaM. B aTom cnyvae camu naunTbl
uenecoobpasHo NpoekTMpoBaTb rnaakumu. Kak pebpucrtble, Tak W raZKkue NAUTbl PeKOMeHAyeTcA
npeaycmaTpmBaTb M3 fierkoro 6eToHa C yKNaakoh no HUM 3PPeKTUBHOro yTenamtens. Bo3moXKHO
COBMeLLLeHME B NETKOBETOHHbIX MNAUTAX HECYLMX U OrpaxKaatowmx (Tensnomsonmnpyowmx) GyHKUUM.

13.20. OnAa 3awWmTbl BAHT M3 BbICOKOMPOYHOM CTa/IM OT KOPPO3UM PeKoMeHAyeTca MPUMEHATb
NpPenmMyLL,ecTBEHHO OLLMHKOBaHHbIE KaHaTbl.

BaHTbl TaKkXe MoryT ObiTb NPONyLLEHbI BHYTPU TPYOOK, 3aNONHAEMbIX NOCAE HATAXKEHMA BaHT
LEeMEHTHbIM PacTBOPOM MO AaBAEHNEM UK CRELMaNbHBIMU @aHTUKOPPO3MOHHbBIMU COCTaBaMM.

13.21. 3¢ddeKTnBHbIM cnocobom 3awMUTbl BaHT OT KOPPO3UM ABAAETCA MpenBapuTesibHoe
HanpAxeHne 060104KM.



MpeaBapuTesibHOE HaNPsXEHWE BUCAYMX 060N0YEK PEKOMEHAYETCS OCYLLECTBAATb JOMKPaTaMu, C
NMOMOLLLbIO MPUTPY3KM (BPEMEHHOWM HArpy3KoM MAN BEPTUKANbHBIMMU OTTAXKKAMM), C MOMOLLLbIO YKIAAKN B
WBbl MEXAY NAMTaMy BEeTOHA Ha HampArarolWem LemeHTe. BeanumHy npeaBapuUTenbHOro HanpsxKeHus
Ha3Ha4aloT C Y4ETOM HOPMATUBHOM BPEMEHHOW HArpy3KM U NOTEPb HAMPAKEHUS.

Mpn NcNonNb30BaHMM HANPAraAOLWEro LeMeHTa WMPUHA LWBOB MeXAy NAUTamu U UX apmmposaHue
Ha3HaYaloT U3 YC0BUA JOCTUHKEHNA HEOOXOAMMOW BEANYMHBI CAMOHAMNPAMKEHNS.

Mpn npenBapuTeNnbHOM HanpaAXeHUW C NOMOLLbIO AOMKPATOB 3aMOHO/IMYMBAHWE KOJbLEBbIX
CTbIKOB MeXay nNAMTamu npeaycmatpuBaeTca A0 HATAMEHMA BaHT C MNPONyCKamu B  MecTax,
NPEenATCTBYIOLLNX HATAXKEHWUIO BaAHT.

Mpn npeaBapuUTEbHOM HaNPSAKEHMM C MOMOLLBIO MPUIPY3KM, YKNAAbIBAEMOM Ha MNAUTDI,
nogBelwNBaeMo K BaHTaM MWAM CO34aBaeMOWM OTTSXKKAMW, 3aKPENAEHHbIMU B HUMNKeNexalinx
KOHCTPYKLMAX, CTbIKM MeXAY NAUTaMM 3aMOHO/IMUYMBAIOT COMIaCHO peKomeHpauuam n. 13.12
HacTtoAawero CI1.

13.22. lpu nNpoeKTMpoBaHMM BUCAYMX O0OOMIOMEK OTPULATENIbBHOM T[AyCCOBOM KPUBMU3HDI,
npeagsapuTeNbHOe HaMNpAXeHWe KOTOPbIX OCYLLEeCTBAAETCA C MOMOLLBbIO MPUIPY3KM, BbI3biBatOLLEN
YMEHbLUEHWE YCUAUA B HAMNPATAeMbIX BaHTaxX, PEKOMEHAYeTcA MPUHUMATb BO BHMMAHMeE, 4To paboTa
OCYLLEeCTBAAETCA B C/ieylolem nopsaake:

yKAazKa 1 3aKpenaeHue NAuMT NOKPbITUA HA CMOHTUPOBAHHOM U BbIBEPEHHOMN BAHTOBOW CETY;

NpuUrpy3Ka noKpbITUS;

3aMOHONMYMBaAHUE LWBOB, pacnosiaraeMblX HOPMaNbHO K HECYLUUM BaHTaM, T.€. KONbLEBbIX LLIBOB B
LIATPOBbLIX MOKPbLITUAX M LIBOB, PACMOJIOXKEHHbIX BAO/b CTaOUAU3UPYIOWMX BaHT, B CEANOBUAHbIX
NOKPbITUAX;

0CBOBOXKAEHME NMOKPLITUA OT BPEMEHHOW Harpy3Kkn nocne Habopa 6€TOHOM B LBax HEOHBXOAMMOM
NPOYHOCTY;

3aMOHO/IMYMBAHME BCEX OCTAJ/IbHbIX LWBOB, GETOH KOTOPbIX HEe MoJyyYaeT npeaBapUTEIbHOro
HanpsXeHWa, O4HAKO BO3MOMKHOCTb PACKPbITUA B HEM TPeWMH B 3HAYUTE/IbHON Mepe YMeHblueHa
06LLUMM NOBbILEHUEM ¥KECTKOCTU 06010UKM.

13.23. Bo Bcex cay4yasx MPOEKTMPOBAHMA BUCAYUX 0DONOYEK peKomeHayeTcs 6eToH B LBbI,
PacnoNoXeHHbIe MeXAY ONOPHbLIM KOHTYPOM M KPaMHUMK NAUTaMMU, YKAAA4bIBaTb B NOC/AELHION oYepesb
C Uenbld YMeHbLUEHMA KpaeBblX W3rMbalWMX MOMEHTOB. [nA 3aMOHO/MYMBAHWUSA 3TUX LUBOB
pekoMeHAyeTCA MCNONb30BaTb BETOH Ha PACLUMPAIOLWLEMCA UM HAMPATAIOLWEM LLEeMEHTE.

13.24. B npegenax naowaaun NamT paspeLlaeTca npeaycmatpueaTb Npoembl Npu YCA0BUK, YTO 3TO
He OTParKAeTCA HA MUX HecyLLel CnocobHOCTM B MpoLLecce MOHTaXKa. B nanTax, NPUMBbIKaOLWMUX K KOHTYPY,
He peKoMeHAayeTcs yCTpamBaTh 60/blLIME NPOEeMbl, CNOcobcTBYOWME 0C1abieHnto cedeHusa NanTbl bonee
yem Ha 50%.

PekomeHgaumm no pacyety

13.25. Pacuet ene3ob6eToHHbIX BUCAYMX 000/I0UEK NMPOU3BOAAT NO MPeAebHbIM COCTOSHUAM
cornacHo TpeboBaHMAm CHuM 52-01. Mpu 3TOM ycuaMA B 31emMeHTax BUCAYEro MOKPbITUA B MOHTaXKHOM
CTagmMun onpefenAlT OAA BaHTOBOM CETU B COOTBETCTBMM C peKomeHgauuamu nn. 13.26 - 13.41
HacToAawero CI. YKa3aHHble pacyeTbl ABNAOTCA MNpPeABapuUTeNbHbIMWU, T.K. BeAyTCA B JIMHEWHOM
noctaHoBKe. OKOHYATENbHbIN pacyeT NpU NPOEKTUPOBAHUM PEKOMEHAYETCA BbINONHUTL C NPUMEHEHNEM
3BM no aepopmMmnpoBaHHOM CXEME C Y4ETOM FreOMeTPUUECKOM N GU3MYECKON HENNHENHOCTW.

PacyeT cTasnbHbIX AeTafel U 31eMeHTOB, BXOAALLMX B COCTaB BUCAYErO NOKPLITUA U paboTatowmx B
npoLecce MOHTaXKa WAM 3KcnayaTauum 6e3 yyeTa OKpyKatwouwero 6eToHa, AONKeH MPOU3BOAMTLCA
cornacHo TpebosaHuam CHull 11-23.

Mpn onpegeneHnn pacyeTHbIX YCUAWIM B OMOPHOM KOHTYpe W BaHTax nNpenBapuUTesbHO
HanpAraemblX KOHCTPYKLMIA HEOOXOAMMO Y4YMTbIBATb YCW/WMA, BO3HMKAlOWME B MPOLLECCE MOHTAXKa
KOHCTPYKLMU U 3aBUCALLME OT NPUHATOrO B NpoeKTe cnocoba ee npegHanpaKeHus.

Pacuet 060/104eK C pagmnanbHON U NepPeKkpecTHOM CMCTEMaMM BaHT

13.26. MpocTenwmnm BMAOM paamanbHON CETKM, LUIMPOKO WCMOAb3YEMOW MPU CTPOUTENLCTBE



BMCAYMX 060/I0YEK MONOKUTENBHOM rayCcCOBOM KPUBM3HbI (cM. puc. 13.2), ABnAeTca ceTka, B KOTOPOW
BaHTbl PACMONOXKeHbl C OAMHAKOBLIM YI/0BbIM LWaArom, a obpasoBaHHaa MMW NoA PaBHOMEPHOW
Harpyskoi MOBEPXHOCTb MMEET B LIEHTPE FOPU30OHTa/NbHYIO KacaTesbHyl naockocTb (puc. 13.11).
EAMHCTBEHHOW (GOPMOI CHKATOro YCIOBHO 6€3MOMEHTHOrO OMOPHOIO KOHTYpa TaKoM paBHOMEPHO
Harpy>KeHHOM CeTu ABNAETCA 3JUIUNC, LLeHTP KOTOPOro COBMNaJaeT C ropM30HTANbHOM NpoeKumen ysna
CETU (M OKPYKHOCTb, T.€. 3/UIUNC, IKCLEHTPUCUTET KOTOPOTO PaBeH eanHuLe). Pacnop H (ropusoHTanbHan
NPoeKUMA yCUanA) BaHTbl onpeaenstoT no popmyne

gar’

6f (131)

rae & -yrnosoit war BaHT, pag;

I - PacCToiHME MeXKAY NPOEKLMAMM Ha TOPU3OHTA/IbHYIO NJIOCKOCTb Y3/1a CETU U TOYKU KpensieHus
BaHTbl K OMOPHOMY KOHTYpY (paanyc-BeKkTop);

f - cTpena npoBucaHuA BaHT.

A—A
Aiﬂqm
H H |
1 — j.-
3 r2 r =

1 - ONOPHbIN KOHTYP; 2 - LEHTPaNbHOE KObLO; 3 - BaHTbl

PucyHok 13.11. PagnanbHaa BaHTOBaA ceTb
C FOPU30HTANbHOM KacaTeNbHOW B y3/ie

[nvHa BaHT L MoxKeT 6bITb BbluMcaeHa No dopmyne

=f/r

rﬂ,e77 / .
BesimumHy npogonbHoit cunbl N, peicTsylowelt B N060OM CEYEHUM OMOPHOrO KOHTypa M
LEHTPAa/IbHOIO KOoJiblUa Npu ycaoBun OTCYyTCTBUA B HUX M3FM63|'OLLI,MX MOMEHTOB, Haxo4AT U3 Bblpa*XeHUA

N:(]_b 432 (g2 —p?
6f\/a X(a ).(13.3)

MaKcumanbHOe n MMHUManbHoe 3HayeHUA N paBHbl

max :ﬂ Nmin = qab2
6f ; 6f (13.4)

M MMEIOT MECTO COOTBETCTBEHHO B TOUKaX C KoopamHatamu (x = 0; y = +/- b); (x=+/-a; y=0).



13.27. B paccmaTpuBaemolit CETU NpU o4epTaHNM OMOPHOTrO KOHTYPA, OTANYAIOLLEMCA OT KPYroBoro,
YCUAMA B BaHTax He oAMHaKoBbl. [na Toro ytobbl paauanbHas PaBHOMEPHO Harpy»KeHHas CceTb C
MOCTOAHHbLIM YI/IOBbIM LUAroM BaHT MpPM PaBEHCTBE YCUMAWA B BaHTax MMeNa CHKaTbld YCAOBHO
6€3MOMEHTHbIN KOHTYp, Heobxoaumo cobatogeHune cnegyowmx yCnoBuin:

a) Harpyska Ha 060/104Ky A40/1KHa BbITb PaBHOMEPHO pacnpese/ieHHON;

6) NnpoeKuma y3na cetTv B NaaHe LO/KHA COBMaAaTb C O4HUM U3 POKYCOB 3/1AUNCA, KOTOPbIN U B
3TOM C/lyYae ABNAETCA eANHCTBEHHO BO3MOXKHOW popMoii 6€3MOMEHTHOTO KOHTYpa (puc. 13.12);

B) yron noaxozaa ﬂ BAHT K Y3/1y B BEPTUKANIbHOM NJIOCKOCTU A0/KEH U3MEHATLCA NO 3aKOHY

3
r

p=nl-5-1
b .(13.5)

PucyHok 13.12. PagnanbHo-BaHTOBasA
cMcTema ¢ ys3niom B GoKyce anamnca

Pacnop BaHT H TaKolt ceTn onpeaenatoT no dopmyne

3
= 390”
6f 13

13.28. Mpw KpyroBom o4YepTaHUM OMOPHOrO KOHTYPa M PaCMno/IOXKEHUU y3/1a paguasibHOM CeTU B

ueHTpe Kpyraa=b =R, 'B - 0; H u L onpegenstot no popmynam (13.1) 1 (13.2) npu r = R = const

13.29. KpUTUYECKyto NPOAO0bHYIO CUAY <7 B MNOCKOCTM KPUBU3HbI KPYrOBOrO ONOPHOrO KOHTYPa
pekomeHayeTca onpeaenaTb no popmyne

N, =2,/Ak, (13.8)

k=21
roe 24n ;
A - U3rMBHanA KECTKOCTb KOHTYpa.
13.30. ®opma BucAYel LWATPoBOK 060/I0UKM KPYroBoro odyeptaHus B naaHe (cm. puc. 13.3) m
BE/IMYMHA PACYETHbIX YCUIUIA B €€ 3/1eMeHTax Npu 3a4aHHOW HarpysKe onpeaensaloTca CaeayroLmmm
reoMeTpUYecKMMM NapameTpamu:



paauycom KoHTtypa R;

BE/IMYMHOMN NoAbemMa LLeHTPabHOMO KoNbLa Hag, YPOBHEM KOHTYPHOrO KonbLa fl;
o B

YF/I0M HaK/IOHa BaHT Y KOHTYPHOTO KOJbLa WAN Y LeHTPanbHoro Koabua 1.

. =f/R «
Mpn paBHOMEPHOMN HarpysKe Ha MOKPbITUE BEIMYMHbI h f1 , Iy '81 CBA3aHbl Mexay
CO6OI‘;I OTHOWEeHnAMU

131:3771_051 771_a1:ﬁ1_a1:v
2 .2 3 .(13.9)

’

Ana obecneyeHus HapPy>XHOro BOAO0OTBOAA C NOKPbITUA AO0NXKHO BbINONTHATLCA yC/10BUE

%20 1310

a YK/IOH KPOB/IM B LIEHTPE He [A0/IKEH NpesblllaTh Npeae/ibHO A0MYCTUMOro HOPMamM 3HavYeHun

F<p]

, T.€e. .
13.31. MpoeKTHaA reoMmeTpumaA NOKPbITUA obecneynBaeTca TOYHbIM HasHaYeHNem

N 2 2
L=R\1+n’+18v (13.11)

Pacnop BaHT H onpeaensatoT no popmyne

[4]

- gR’ o

6V  (13.12)

PacueTHyto Npoao/ibHYto cuny N B KOHTYPHOM U LLEHTPabHOM KOJbLLaX onpeaenstoT no popmyne

13.32. Mpwu BbinonHeHUM ycnosus (13.10) Bec NOKPbITUA NepedaeTcs Ha LEHTPanbHylo onopy.
OcafKa ee OCHOBaHWA MOXET OKa3aTbCA MNPU 3TOM CyLLECTBEHHO B0bLUEN, YeM OCaiKa ONOpP KOHTYpPa.

Moabop ceyeHWi 3neMEHTOB MPW STOM BEAETCA MO YCW/MAM, COOTBETCTBYHOLLMM OYepTaHUIO
NOKPbITUA, A0 NPOABNEHUA OCaZOK. [eoMeTpuyeckMe napameTpbl HaYaNbHOro oYepTaHMUA MOryT 6biTb
HaliaeHbl No Gopmynam:

~ N fioqofe s Re

2R 1 1

; (13.14)

npun ycnoBuu, 41o



> k3'§

m i,

-1 .(13.15)

B BbipaxkeHusx (13.14, 13.15):

(30 +4,R)
(30, +4,R) +0,2¢’R’

ky=1,1
, (13.16)

rae Ql - BEC Y4aCTKa OMOPHOro KOHTYpPa C A/IMHOM, PaBHOW LUary BaHT;

c=¢/R,

e o N
§ - B3aMMHAaA 0CagKa LEeHTPabHOM N nepndepmuimnHoin onop;
q,= qaR .

13.33. Mpu gencTtBMn paBHOMEPHO pPacnpefesieHHON Harpy3KM KPUTUYECKYIO MPOAO/IbHYIO CUY

¢’ B ONOPHOM KOHTYypE LIAaTPOBOM 0060/N0UYKM B MJIOCKOCTU €ro KPUBU3HbI ONpeaenatoT no popmyne
(13.8) npu

k=4

- 3
3 13.47)

Mpw TO »Ke HarpysKe KPUTUYECKYIO NPOLOJIbHYIO CUAY — <7 B KOHTYpe M3 NJI0CKOCTU €ro KPUBM3HbI
onpegensoT no opmyne

(nl2 —1)2 BC k,R?
_ (B+ an)R2 " n’
1 1

,(13.18)

n - <
rae 1 _konunyecTtso BONH npuv notepe yCtTon4ineocCTHn, 3asucallee ot Haam4yma n Konnvyecrtea CBA3en,
B - *KeCcTKOCTb KO/bLA Ha n3rnb 13 NJOCKOCTU ero KPUBU3HbLI;

C - »KecTKoCTb Ha Kpy4yeHHne,;

ky =12k, (13.19)

13.34. MNpwn pacyeTe UEHTPANbHOM OMOPbI HEOBXOAMMO YYUTLIBATL CAYYalHbIA IKCLEHTPUCUTET
NPOAOABHOIO YCUANA, BEMYMHA KOTOPOro NpuMHMMaeTcsa pasHoi 0,1 paguyca Kpyriol onopsl uamn 0,1
paguyca BMMCaHHOM OKPYXKHOCTU, eCNN NoMNepeyHoe ceyeHne onopbl UMeeT Gopmy MHOTOYrONbHUKA.

13.35. Ha o4epTaHue ycnoBHO 6@3MOMEHTHOrO OMOPHOro KOHTYypa paaunasibHOW BaHTOBOWN CETKMU U
Ha MO/NOMKEHNE ee LEeHTPaNbHOro y3/1a HUKAKUX OTPaHUYEHMIN He HaKNaAblBaeTca (OCb KO/ibLia MOXKET
COCTOATb U3 N106Oro YMcaa NPAMONUHENHBIX U KPUBOJIMHENHbIX OTPE3KOB, COMPAMXEHHbIX Mexay coboit
NNaBHO WM C YI/IOM Nepenoma).



3afaHHOM ¢opme KOHTypa OTBeuYaeT onpegeneHHas CUCTEMA pPacnopoB, HaMpPaBAEHHbIX B
3aJaHHbI MONKOC, OAHAKO 3a4aHHOM CUCTEME PACNOpPOB COOTBETCTBYET LEN0E CEMENCTBO 3aMKHYTbIX
KPMBbIX, MO KOTOPbIM MOXET 6bITb O4YepyYeHa 0Cb 6E3MOMEHTHOIO KOHTYpa.

Ana pa,u,maanoﬁ BAHTOBOW CETM CUCTEMA MOTOHHbIX pacnopos S , 06ECI'IE'~IMBBIOLLI,aF| YCNOBHYHO
6€3MOMEHTHOCTb KOHTYpPa NJ1aBHOIO O4ePTaHUA, onpeaenAeTCA Bbipa*KeHnem

Hg = q 2
PrSMEy (13 70)

rae 7 - yron mexay I'IpOGKLI,MEf;I BaHTbI (pa,D,VIYCOM-BEKTopOM r TO‘-IKM) N NONOXKUTENbHbIM
Hanpas/eHNneM KacaTeanoﬁ;

I - npon3BonbHaA NOCTOAHHAA, paBHas MOMEHTY MPOAO/bHOM CUbI B KOHTYPE OTHOCUTEbHO
LEeHTPasIbHOTO Y313 CeTu;

P pagnyc KpUBM3HbI KOJbLLa.

CooTBETCTBYIOLLYIO CMCTEMY pacnopoB ¢ Ha eguHMLy yraa onpeaensatoT no dopmyne

C
H(ﬂ - -13
PSMY (13 97)
nnm
H =, e+ 2r ="

3
r ,(13.22)

roe r' v r' - nepBas M BTOpas NPOM3BOAHbIE MO P . Yray Mexay HayanbHbiM GUKCUMPOBAHHbIM
HanpaB/ieHWEM U PagNyCOM-BEKTOPOM.

Harpy»keHue paananbHbIMM CUNAMK B COOTBETCTBMM C 3TUMU GpOpMynamm ABAAETCA HEOBXOANMbIM
M OOCTAaTOYHbIM YC/IOBMEM YC/IOBHOM 6E€3MOMEHTHOCTU KOHTYpPa NPon3B0oJiIbHOM GOpMbl.

Mpu 3agaHHOM rpaduMyecKkM O4YEepTaHWM OMOPHOrO KOHTYpa B MJIAHE WAM FPOMO3LKOCTU €ero
aHANIUTUYECKOTO BbIPAXKEHUS KOHTYpP pa3buBaeTcs Ha OTPEe3KM, Mocae 4yero Heobxoaumble pns
NoACTaHOBKM B GOPMY/bl 3HAYEHUA I'' U r" BbIMMCAAIOT PA3HOCTHBIM METOLOM.

CBA3b MeKAY NOTOHHbLIM M YI/I0BbIM Pacnopamm onpeaensieTca BblparkeHnem

Hyr=H,siny 135

Cuctembl pacnopos H, obecneunBarolime yYcNOBHYHO 6E3MOMEHTHOCTb Y4YacTKOB KOHTYpa,
UMeEIOLLMX oYepTaHuA:
npsmonuHerHble H = 0;

H,=C/p=const

OYIM OKPYXKHOCTU, LLEEHTP KOTOPOWM COBMAaZaeT C MoJIIOCOM CU (obpaTHOE

H =const
nonoXxexHume HECﬂpaBe,D,!'IMBO). ZE] TOrO, YTO Ha KaKOM-J'IM60 y4aCTKe Ko/ibLla ¢ , He cnepyer,
YTO 3TOT Y4aCTOK O6F|3aTEI'IbHO A0/1KeH 6bITb o4yepyeH No ayre OKpPy>XHOCTU.
Cnyqaro CKa‘-IKOO6pa3HOFO N3IMEHEHNA pagnyCa KPpUBU3HbI B KaKOVI-ﬂM6O TOYKE NpU COXpaHeHUn
M1aBHOCTM NOBOPOTA KacaTe/IbHOM OTBeYaeT pa3pbiB GyHKLUMM H.
I'Ipm nepesnome OCU KOHTYpa AN1A COXpaHEHUA ero HeE3HA4YUTE/IbHbIX MOMEHTOB B TOYKE Nepesioma
HEO6X0,CI,MN\O NPUAOXNUTb COCPEAOTOYEHHYIO CUNY H, onpeaenaemyro no d)opmyne



C
H =—L(ctgy, —ctgy, )
r , (13.24)

roe g " 72 . YIAbl MEXAY PAaANYCOM-BEKTOPOM I M KacaTe/IbHbIMM B TOYKE Nepesioma.

B 4YacTHOM cnyy4ae KOHTypa MOJIMFOHANbHOW GOPMbl C HE3HAUYUTENbHbIMWM MOMEHTaMM Ha
NPOTAXEHUN KaXKAOW ero CTOPOHbl HarpyskuM OOJ/IKHbI OTCYTCTBOBaTb, MOMYT AeWCTBOBaTb /Wlb
NMPUIO}KEHHbIE B BEPLUMHAX COCPEAOTOUYEHHbIE YCUAUSA, onpeaensembie no popmysne (13.24). Beanumny
npogonbHon cuabl N, aelictaytowLelt B 11060M ceyeHMn KOHTYypa, onpeaenstoT no ¢opmyne

H psin’
NzuHSpsiny

.(13.25)

13.36. Bucsaume 060104KM C OPTOTOHANbHOM CUCTEMOM BaHT LLesiecoobpasHo NPOeKTUPOBaTh B BUAE
NoBepXHOCTEN 3nAMnNTUYecKoro napabonouga, runepbosmvyeckoro napabosovaa wmau napabosounpa
BPaLLEHWs, ypaBHEHNA KOTOPbIX, COOTBETCTBEHHO, UMEIOT BUA,:

2 2
X
Z:f —2+y—
a

b2
x2 yz
=p X 2
a b (1320
X"+’

z=f e

roe f - cTpena nposuca B LEHTpe aaaMnTMYeckoro napabononaa nnm napabonovaa spalleHus;

fx , © 7 - cTpenbl NpoBK1ca BaHT, NapainefbHbIX OCU X U y runepbosmyeckoro napabosonaa;
X, Y, Z - AeKapTOBbl KOOPAMNHATDI;

anb - nonyocn KOHTYPHOrO 31AUNCA;

R - pagnyc KOHTYPHOW OKPYKHOCTMU.

YpaBHEHWS Aal0T ONUCAHNA NOBEPXHOCTU NPU NOJHOM HarpyXeHUM BaHT.

MoroHHble pacropbl ¥, 7 B BaHTax onpeaenstoT no popmynam:
ANA 3ANMNTUYecKoro napabononaa

2 2
=1 g 9
4f; 4f ; (13.27)

ansa rmnepbonmyeckoro napabononaa

2 2
p =4+ pa Hy=§—b
fo ; fy ; (13.28)

AnA napabosionaa spalleHns



_qr

4/ (13.29)

roe p - 4ONOJIHUTENbHAA Harpy3Ka OT HanpAraloWmx BaHT Ha 1 m2.
Pacnop B BaHTax onpegenatoT Kak Npou3BefeHWEe COOTBETCTBYHOLLErO NMOrOHHOro pacnopa Ha
paccToAHMe MeXay BaHTaMMU.

CucTeMbl MOrOHHbLIX Pacnopos Yon X AnA PasAUYHbIX OYepTaHWUiA OMOPHOrO KOHTYpa
OPTOroHa/NbHOM BaHTOBOM CETU C OAHOW W ABYMA OCAMM CUMMETPWUW, a TaK¥Ke ANA MNepeKpecTHoM
KOCOYro/ibHOM BaHTOBOW CETU C ABYMA OCAMM CUMMETPUN NpuBeaeHbl B PykosoacTse (M. 47 MpunoxeHus
B).

PacueT 060104Y€EK C MOIUFOHANBLHOW CUCTEMOM BaHT
PacueT nonnroHanbHO-BaHTOBOW CETH

13.37. MNonnroHanbHO-BaHTOBasA CeTb BUCAYEN 060N0YKM AONKHA ObITb paccyMTaHa No Hecylieln
CNoCOBHOCTM Ha NOJIHYID pPacYeTHYK Harpysky oOT COBCTBEHHOro Beca MOKPbITUA WM CHera,
pacnofioXeHHOro Ha Bceill ero nosepxHocTU. Kpome TOro, A0/MKHbI ObiTb yYTEHbl BO3MOXKHble
HEepPaBHOMEPHOCTU CHEroOBbIX OTAOXeHW cornacHo CHuM 2.01.07. KoHTypHble W yrnoBble BaHTbI
paccMaTpmMBalOT KaK CUCTEMY TMOKUX HUTERN, NPUKPENAEHHbIX K y31am obLielt BaHTOBOW ceTu. B ocHose
pacyeTa nexart yc/10BUA paBHOBecUA y3N0B cucTeMbl. B KayecTtse npumepa Ha puc. 13.13 npmseaeHa
CXema Hecyllei CMCTeMbl PacCMaTPMBAEMOro BUCAYErO MOKPbITUA AN KBAAPATHOrO 34aHUA pasmepom
48 x 48 m B nnaHe. KOHTYpPHbIE BaHTbl PACcMO/I0XeHbI C Warom 3 M No nepumeTpam KBaAapaTos, Yraosble -
Nno HanpaB/ieHMAM AuaroHasnei nnaaHa (puc. 13.13, a). Mo BaHTaM YNOXeHbl }Kene3obeToHHble NAUTbI
(pnc. 13.13, 6).

a)
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a - CXema BaHTOBOW CeTH; 6 - cxema KenesobeToHHON 060/104KM



PucyHoK 13.13. KOHCTPYKTUBHAA CXxema NOJIMrOHaNbHO-BAaHTOBOrO
BMCAYEro MNOKPLITUA ANA 34aHMA pasmepom 48 x 48 m B nnaHe

13.38. PacyeT KOHCTPYKLMM PEKOMEHAYETCA HaYMHATb UCXO4A M3 3aA4aHHOM GOPMbl paBHOBECUSA
BMCAYEro MOKPbITUA NpPM MNOJHON pPaBHOMEPHO pacnpefesieHHOM pacyeTHOW Harpyske. 3aTem
nocnenosaTenbHO onpeaenatoT:

pacyeTHble YCUIMA BO BCEX SNEMEHTAX CUCTEMbI U MAOLLAAMN UX NOMEPEYHbIX CEYEHWIA;

NCXOAHYI0 (Ha4YasibHYH0) FrEOMETPUIO CUCTEMBI;

OJINHbI 3aroTOBOK KOHTYPHbIX U YIN0BbIX BaHT A0 NPUIOXKEHUA HArpPy3Ku.

Mpu 3TOoM npeanonaraeTca, YTO MaTepuan BaHT B pPacCMaTPUBAaeMOM [AManasoHe HarpyxKeHus
cnepyeT 3aKoHy 'yKa, a UCXoAHasA reoMeTpUA KOHCTPYKL MU COOTBETCTBYET GOpMe paBHOBECUA BAaHTOBOM
CeTU U3 HEPACTAXKUMBIX HUTEN, A/IMHA KOTOPbIX paBHa A/1MHE 3aroTOBKU.

3HaA WCXOAHYKD TeoMeTpuUo CcuUcTeMbl, onpeaenaoT ¢Gopmy ee paBHOBECMA U HaxogAaT
nepemeLLeHmA Npu BCEX MOHTAXKHbIX COCTOAHUAX HarpyxeHus.

13.39. PacyeT KOHTYpPHbIX BaHT MPOM3BOAAT Cleaylolmnm obpa3om: 3a4aloT BE/IMYUHY CTPEesKu

nposeca f1 nepeoi (OT OMNOPHOrO KOHTypa) KOHTYPHOM BaHTbl M onpeaensaloT pacnop | nepsoit
KOHTYpPHOI BaHTbl No dopmyne

q

roe 7" - paBHOMEpPHO pacnpeAeneHHas pacyeTHas Harpyska Ha 1 m A/MHbI TOPM3OHTaNbHOWM
NPOEeKLUMU BaHTbI;

I _ BennumnHa nponeta nepsoit KOHTYPHOMN BaHTbI;

3a4al0TCA YC/I0BMEM PaBEHCTBA PacnopoB H Bcex KOHTYPHbIX BaHT

— q pr 112

8/ ,(13.31)

/i

3aTem onpeaenatoT cTpeku nposeca “ ! KOHTYPHbIX BaHT No popmyne

1, (13.32)

k
rae i - Homep KOHTYpHOM BaHTbl (0T 1 o ©), cumtas ot KoHTypa (cm. puc. 13.13);

0 - KOAIMYECTBO KOHTYPHbIX BAHT Ha KaXJ0M y4acTKe MeKAy Yr0BbIMM BaHTaMM (T.e. KOANYeCcTBO
r’MHBKUX KOHTYPOB B CUCTEME);

I - Be/nYMHa NposieTa KOHTYPHOM BaHTbI i.
PacyeTHOe NPoAo/ibHOE yCuAne | B NPOU3BO/ILHOM CEYEHWUM KOHTYPHOM BaHTbI | ONpeaenstoT no

dopmyne

_ 2 2
L=VH +Q ,(13.33)



9 D

roe - nonepeyHasn cuaa B 0AHOMPOIETHOM LWAPHMPHO-0ONepToin banke Npu Harpyske

OpAaunHaTbl AIMHUK paBHOBECUS Yi KOHTYPHbIX BAHT, K3MEPEHHble OT ropuU3oHTaNu, Npoxoaailei
yepes LEeHTPbI Y3/10B CONPAMKEHMUA KOHTYPHbIX BAHT C Yr/I0BbIMM NPW PacyeTHOW Harpyske, onpeaensaoT
no popmyne

,(13.34)

roe ! -u3rnbarowmii MOMEHT B CRYEHMM X O HOMPONETHOM LWAapHUPHO-0NepToi 6ankun NPoseToM

! W Npw Harpyske q‘”.
CoOTBETCTBYIOLME 3HAYEHWNA TAHTEHCOB YI/10B HaK/0Ha KOHTYPHOM BaHTbI | HAXOAAT NO popmyne

o

tga, =—
H (13.35)

13.40. Onna onpegeneHnn Gopmbl paBHOBECKA CUCTEMBI YI/IOBbIX BaHT MPU PacyYeTHOM Harpyske:

a) onpeaensAloT Be/IMYMHbBI COCPEeA0TOYEHHbIX HAarpy3oK, Nepesatowmnxcsa B y31ax CONPAXKEHUN OT
NPUMBIKAIOLMX KOHTYPHbIX BaHT (puc. 13.14); npu 3TOM BEAWYUHbI TOPU3OHTA/IbLHON U BEPTUKANbHOM
COCTaBAAOLWMX Y3/10BOM Harpy3Ku onpeaensatoT oTAe/ibHO. [OPU30HTaNbHYIO COCTaBAAIOLLYIO Y3/10BOM

HarpysKku D nna KBagpaTHOro niaHa oONpeaenatoT KaK reoMEeTPUYECKYd CYMMY pacnopos,

NPUMbIKAIOLMX K Y371y KOHTYPHbIX BaHT, No ¢opmyie
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PucyHok 13.14. PacyeTHasa cxema cucTemsl
YFNI0BbIX BaHT B NO/IMFOHA/IbHO-BAaHTOBOM cUCTEME

BepTuKanbHaa cocTaBAAOWAA Y3/10BOM  Harpysku V: paBHa apudmMeTUYecKoir cymme
BEPTUKA/ZIbHbIX COCTAaBNAOWMNX OMOPHbIX peaKu,Mﬁ ABYX MPUMbBIKAOWUX K Y371y KOHTYPHbIX BAaHT NJIHOC
HAarpyska oOT BecCa y3IIOBOl71 KOHCTPYKUMKN U OPYTUX 3SNEMEHTOB NOKPbITHUA, ONUparoWwmnxca
HenocpeaCTBEHHO Ha y3en,

6) o Hai sy zH,

no HangeHHbIM Be/IMYNHAM Y3/10BblX HArpysoK onpegenAaroT OonopHbie peakunn ’
CUCTEMDbI YT/10BbIX BAHT U3 Bblpa)KeHVIVI:
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B) HaxoAAT TAaHrEHCbl YI/1I0B HAK/IOHA CUCTEMbI YIN0BbIX BaHT (cm. puc. 13.14) Ha Bcex ydyacTKax
MeXKay y3namm no popmynam:
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rae i - Homep y3na;

r) 3Has yrabl HaK/oOHa 2 N BEAMYUUHbI PACCTOAHUIA MeXKAY Y3N1amMu Mo ropu30oHTaNu, onpeaensaioT
OpANHATbLI IMHUM PAaBHOBECUMA CUCTEMbIl Yr/10BbIX BAHT. lonyvyeHHAA nOMaHaa AMHUMA COOTBETCTBYET
dopme paBHOBECUS HUKHEN YrNOBOW BaHTbl. Bce ocTasibHble YrioBble BaHTbl PacnofaratoTcs Bbllle Ha
PACCTOAHUAX, PABHbIX NPUHATOMY LUAry Yr/10BbIX BaHT MO BEPTUKANN.

13.41. Ansa nogbopa ceyeHuih HeobxoaMMO onpeaennTb MaKCMMaJibHble NPOAO/IbHbIE YCUAUA B

BaHTax. [NA KOHTYpHbIX BaHT uX onpeaenawT no dopmyne (13.33), noacrtaBnAs BMeCTO Q’
BEPTMKA/IbHYIO COCTAB/AIOWY OMOPHOW peakuuu BaHTbl. YCMAMA B YI/NIOBbIX BaHTax AOCTUratoT
MaKCMMaibHOro 3HayeHus Ha ydyacTke 0-1 (cm. puc. 13.14), NpMMbIKaIOLLLEM K OMOPHOMY Y371y CUCTEMBI,
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rae npogonbHoe yeuane  PO07D g kawpoit yrnosoit BaHTe pasHoO
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CevyeHna KOHTYPHbIX U YI/I0BbIX BaHT NOA6OMPatoT NO YCUAUAM, NOYYEHHbBIM MPU pacyeTe CUCTEMbI
Ha MOJIHYIO PaCYeTHYIO HarpysKy no Bcei Naowaaun NoKpbITUA.

Mocne onpeaeneHns reoMeTpMYECKMX NapaMmeTpoB BUCAYEN CUCTEMbI B PaCYETHOM Mpese/ibHOM
COCTOSIHMM M NoAbopa CeYEeHUI ee OCHOBHbIX 3/IEMEHTOB ONpPeaenatoT AJIMHbI 3aroTOBOK BAHT (T.€. AJ/INHbI
BAHT B UCXOL4HOM HEHarpyeHHOM COCTOSHUM).

Pacuyert »KecTKOCTU 1 TpEU.I,MHOCTOﬁKOCTM 060/104KM

13.42. KOHTPO/Ib *KECTKOCTM U TPELLMHOCTOMKOCTM 060/I0YKM OCYLLECTBAAIOT B COOTBETCTBUM C
YCUANAMM, HAaWAEHHBIMK NO TEOPUKM pacyeTa 060/104KM B YNPYroi CTaann Ha Harpysku, NPUAOKEHHbIE
nocsne 3aMOHONNYNBAHMUA 06ONOUKM.

MpyY 3TOM 3KCNEPUMEHTANIbHO NOATBEPKAEHO, YTO:

KaXKgbli KBagpaHT 060M04YKM (YY4acTOK Mexay Yrl1oBbIMWM BaHTamMM) MOMKHO paccMaTpuBaTb
OTZeNbHO;

B YNpyrow cragmu (Npun 40CTaToOYHOM BbicoTe pebep) 060104Ka paboTaeT IMHENHO;

B NOMEepeyHoOM Hanpas/ieHUW (BAONb KOHTYPHbIX BaHT) o6onoyka paboTaeT B OCHOBHOM Ha
pacTAXKeHWe, a B NPOLOAbHOM - Ha UM3rnb; aedopmaunm casura B 060/104Ke NPAKTUYECKN OTCYTCTBYIOT;

BAUAHMEM BEPTMKaA/IbHbIX NEpPEeMELLEeHUI YrI0BbIX BaHT Ha Hanpsa)eHHoe cocTosiHMe 060104YKU
MOMHO NpeHebpeyb, MOCKOJIbKY 3MOPbI 3TUX NEPEMELLEHUI UMEIOT Mayto KPUBU3HY.



13.43. MNpeaBapuTeNbHbIM KOHCTPYKTUBHBIM KpUTEPUEM AOMYCTUMOCTM pacdeTa 060N0YKM KaK
NMHeNHO AedopMUPYEMOI CUCTEMbI MOMKET CYKUTb BbiCOTa pebep, KOToPYI peKoMeHAayeTcA HasHavaTb
He meHee 1/250 BennumHbI L - 06uero nponeta KOHCTPYKLMK.

[nA peweHunn aToro Bonpoca B ob6Llem Buae (MPUMEHUTENbHO K NOKPLITUIO Ha KBaZpaTHOM NiaHe
npy onMpaHMM 060N0YKM MO KOHTYPY) peKomMeHAYyeTCs NPUBANNKEHHbIN IMNUPUYECKUIA KpUTepUid, Tak
Ha3blBaeMblii KPUTEPUIA KECTKOCTWU, KOTOPbIA MO3BONAET CyaAnTb O AedOopMaTUBHOCTU 060/I0UKM NpU

Pa3/IMYHbIX pa3mepax ee 31eMeHTOB. BeanunHy atoro Kputepusa S onpenenAarT no d)opmyne
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roe e - npuBeAEHHbIN MOMEHT MHEPLIMM NONEPEYHOro CeYeHNs NPoAoabHOro pebpa 060104KM
C YYETOM MOJIKM MAUT,;

n
" - KO/IMYECTBO NPOoA0/bHbIX pebep 060104YKM B OAHOM HanpasieHUK;
L - Be/AIMYKMHA obuwero nponeta 060104kM (cm. puc. 13.13).
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Mp reoMeTpPUUYECKYo cXemy 0D0/I0MKN MOMKHO cuMTaTb Hegedpopmupyemon. Mpu

Hecob1l04eHNM 3TOro YC/I0BUA BbICOTY pebep NANT 060104KM peKOMEHAYETCA YBENMUNTb. KpuTepuit KS
OencTBUTeNeH, Korga Be/iYMHA PaBHOMEPHO pacnpeneneHHOM Harpy3kum OT CHera He npesblllaeT
HarpysKkun ot cobCcTBEHHOro Beca NOKPbITUA, YTO COOTBETCTBYET 60/bLLIMHCTBY NPAKTUUYECKUX C/yYaEesB.

13.44. Mpu pacyeTe paccmaTpuBaeTcA NpeaBapUTE/NIbHO Hamnps)KeHHas o0b6ono4yka, oneprtad Ha
CUCTEMY YINIOBbIX BAaHT M NO KOHTYpPY. ONopbl Ha KOHTYpe NPUHUMAOT NOABUXKHbBIMM B NPOAO/JBHOM U
nonepeyHom HanpasneHusax. Cumtaetcs, uyto cornacHo dopmyne (13.41) KpuTepuidi KECTKOCTU
yaoBneTBopeH. Mo pesynbTaTam 3KCNEePUMEHTA PacyeTHas CXEMA pPaccMaTpMBaeMoi BucAYen 060104KK
npeacraBaeHa B BUAE NEPEKPECTHON BaHTO-06a/04HOM CUCTEMBI. YUMTbIBAA NONOrOCTb BaHT, peaKkuuu
B3aMMOAENCTBMA MeX Ay BaHTaMu 1M 6asikamu NpeanosiaraloTcs BePTUKaIbHbIMU, TAHTEHLUMAJIbHbIE CBA3M
WCKNIOYEHbI. 3a4a4a peluaeTcs MeToaom Cua. B KayecTBe NULWHUX HEU3BECTHbIX MPUHATbI BENYUHDI
pPacnopoB KOHTYpHbIX BaHT. TakMm o0bpa3om, 3a4aya pacyeTa MOKPbLITUA, Hanpumep nponetom 48 m,
MMeeT BCcero 7 HEN3BECTHbIX.

PeaKkuuu B3anmoaencTsmnsa mexay BaHTaMu 1 6ankamu onpeaenstoT no dopmyne
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roe 'k - peakuma B3aumopencTena BaHTbI i ¢ 6ankol k;
I - pacnop BaHTbl i;

0 - war 6anok (NpogonbHbIx pebep 060104KHM).
N3 dopmynbl (13.42) cnepyeT, YTO BE/NIMUUHBI peakuMii B3aMMOLENCTBUA BAO/b KarKAOM BaHTbI

NOCTOAHHBI. [onaras, uTo i , MOXHO onpeaennTb y3s10B8ble HAarpyskmn ot eaMHMYHbIX HEU3BECTHbIX B
OCHOBHOM cucTeMe U NOCTPOUTb COOTBETCTBYHOLWME 3MHOPbl MOMEHTOB B bankax u HOPMa/JibHbIX CUN B
BaHTax.

PacueT 060/104KM MO HecyLel cnocobHoCTH

13.45. [ins onpegeneHua Hecyuwen cnocobHOCTU BUcAYelr 060/104YKM MOINIOHAIbHO-BAHTOBOIO
TUMNa NPUMEHAETCA MeToZ Npeae/ibHOro paBHOBECUSA B COMETAHWUM C OBLMM pelleHeM 33434M 0 pacyeTe



rmMbKoMn ynpyroit HUTW. MpakTUyecknit cnocob pacyeta OCHOBAH Ha CAeAYHOLWMX SKCMEpPUMEHTaIbHO
060CHOBAHHbIX MNONOMKEHMUAX:

KaXKabll KBagpaHT 060/0YKM paccmMaTpMBaeTCA KaK BUCAYAA KOHCTPYKUMA C HecMmellaembiMu
onopamu, PacnoNoXKeHHbIMU MO MMHUAM YINOBbIX BaHT;

B NpeAenbHOM COCTOAHUN 060104YKa pasgenaeTca TPewmnHaMmn Ha Npoao bHble NoAoChl, onepTble
Ha KOHTYpHble BaHTbl, U paboTaeT KaK BaHTO-6a/104HasA cucTema;

ucyepnaHme Hecyuleld cnocobHocTM 060104YKM HacTynaeT BCAeACTBME OAHOBPEMEHHOro
NoABAEHUA TEKYYeCTU B KOHTYPHbIX BaHTax M 06pa3oBaHMA MAACTUYECKUX LIAPHUPOB B NPOAO/bHbIX
pebpax (bankax);

naacTUYeckune WapHUpbI B NPOAO/IbHBIX pebpax pacnonaraloTca Ha IMHUKM NepeceyeHus 3Tux pebep
C 04HOM U3 BAMNKaNLLINX K ONOPHOMY KOHTYPY BaHT;

B NpeaenbHOM COCTOAHWKU YYaCTKM MOBEPXHOCTM O0BONOUYKM MeXKAY JIMHUEN PacroNoMKeHUs
NAacTUYECKUX LUAPHUPOB U ONOPaMM OCTaOTCA NO GopmMe BAUIKUMU K LUIUHAPUYECKUM.

PacyeT onopHOro KoHTypa

13.46. PacuyeTHble CXKUMAKOLWME YCUINSA B OMNOPHOM KOHTYpPE MOJINTOHANIbHO-BAHTOBOM CUCTEMbI
onpeaenstoT NyTeM reoOMeTPUYECKOTO Pas3ioKeEHUA ONOPHbIX YCUAUI YrA0BbIX BAHT NO HAMPaBAEHUAM
3N1eMEHTOB Yy3/1a COMPAXKEHMUA YII0BbIX KOJIOHH C OMOPHbLIM KOHTYPOM C YY4ETOM YCUAWUI B KOHType OT
TEMMNEPATYPHbIX U APYrnx Bo3gencTsuii. Mpn HeobXoAMMOCTU PEKOMEHAYETCA NPOM3BOANUTL NPOBEPKY
KOHTYpa Nno AebopMMNPOBAHHOM CXeMe C y4eTOM ero COBMECTHOW PaboTbl C KOJIOHHaMU.

13.47. ONOpHbIA KOHTYP NOAUIOHA/IbHO-BAHTOBOW CUCTEMbI PACCYMTHIBAETCA HAa BHELEHTPEHHOE

cKatue cornacHo CHulM 52-01. Mpu 3ToM pacyeTHyo AanMHy © ONOPHOrO KOHTYpa B rOPU30HTaNbHOM
MNIOCKOCTM PEKOMEHAYETCA NPUHMMATb paBHON 1/4 nepumeTtpa 34aHMsA, a B BEPTUKAIbHOW MAOCKOCTH -
PacCTOAHUIO MeXAy KOJMIOHHamKU. Pa3mepbl NOMEpPeYyHOro CevyeHUs 31eMEHTOB OMOPHOro KOHTYpa

[,/20

PEKOMEeHAyeTcA Ha3HavaTb PaBHbIMKU He MeHee ©
KoHcTpyupoBsaHue

KoHcTpynpoBaHue 060104€eK € pagmanbHOM
N NEPEKPECTHOW CUCTEMAMM BaHT

13.48. MNpw BbIGOpE CUCTEMBI BAHT CeayeT UMETb B BUAY, YTO MO pPacxoAy apmaTtypbl Ha 060104Ky
B LLe/IOM, a TaK¥Ke Mo pacxofy 6eToHa Ha OMOPHbIA KOHTYP 0060/04YKM C paavanbHOM CUCTEMOWN BaHT
NPMMEPHO B NOATOPA pa3a IKOHOMUYHeEe 060/104EK, UMEIOLLUX MEPEKPECTHYHO CUCTEMY BaHT.

13.49. na pagManbHOW BaHTOBOW CUCTEMbI KPYrOBOE O4YepTaHMe OMOPHOro KOHTypa (YacTHbli
CAyyar anaunca) ABAAETCA ONTUMAbHBIM, MOCKO/IbKY NO3BOAAET MAKCMMa/bHO YHUPUUMPOBATL BCE
anemeHTbl 060104KM M 06ecneunTb PaboTy KOHTYpPa NPU HEBObLLIMX MOMEHTaX NPaKTUYECKK Ha Ntoboi
CTagMM MOHTaxKa. [na 3Toro namnTbl 060S0YKM HEOOXOAMMO MOHTMPOBATb KOAbLLAMM, T.e. MNepes
YKaZKOW oyepeaHoro paga nauT (KosbLa) Bce npeablayLime AO/KHbI ObITb 3aKOHYEHbI (3aMKHYTbI).

13.50. CBA3b OMOPHOr0 KOHTYpa C BaHTaMM U MAUTAMKM NPAKTUYECKM UCKIOYAeT BO3MOMKHOCTb
noTepu MM YCTOMYMBOCTWU, BCNEACTBME YEro €ro NonepeyHoe CeYeHWe MOXKHO Npu HeobxoanmmocTu
pa3BMBaTb B BEPTUKAJIbHOM HanpasBaeHUMN.

13.51. Ecnm 0bos104Ka € pagmanbHOM CUCTEMOMN BaHT UMEET 3/I/IMNTUYECKOE OYepTaHMe B NaaHe, TO
cnepyet CTPEMUTbCA K TOMY, Y4TODObl BHYTPEHHEE KOMbLO MMeno Takxke dopmy anaunca, nogobHoro
Hapy>KHOMY.

13.52. BHyTpeHHee Ko/sibLO B 000/I0MKAX C paauanbHOM BAHTOBOM ceTbto paboTaeT rfaBHbIM
06pa3om Ha pacTarkeHue.

MWHUManbHbIA NEepUMETP BHYTPEHHEro Kosbla OnpenenAloT M3 YC/I0BUA pasMeLleHUA B HeM
aHKepOB BaHT.

MNonepeyHoe cevyeHWe KONbLA PEKOMEHAYyeTCA pa3BMBaTb B BEPTUKAZbHOM HanpaBieHWM,
obecneunBan pacnpeneneHme yCMANi OT aHKePOB BaHT HA BCHO BbICOTY cedeHuA. KOHCTPYKLUMA Kosbla



OOJ/IKHA 06ecneynBaThb ero }KeCcTKoCTb B FOPU3OHTA/IbHOM MAOCKOCTM NPU MOHTAXKe BaHT U NNUT.

13.53. BosbluMe COCpPenoTOYEHHblE HArpyskM Ha OOOM0OYKM C pafuanbHON CeTblo BaHT
pekomeHayeTca NpeaycMaTpuBaTtb B 061acTi, orpaHUYeHHOM BHYTPEHHMUM KOJIbLLOM.

13.54. LeHTpanbHyto oOMopy LWATPOBbIX 060NOYEK  PEKOMEHAYEeTCA  NPOEKTMPOBATb
ene3obeToHHOM C KPyrabiM NornepeyHbim cedeHMemM M3 BETOHOB BbICOKOrO Kaacca No MPOYHOCTM Ha
cxKatue nam TpybobeToHHOM.

13.55. 3aKkpenneHue BaHT B KOHType MOXHO NPOEKTUPOBATb KaK C YNOPOM B OMOPHYIO NANUTY Ha
HapyHOM rpaHn KOHTYpa, TaK U COEANHEHWUEM C BbIMYCKaMM HA €ro BHYTPEHHEN CTOPOHeE.

MepBoe peleHne KOHCTPYKTMBHO MPOLLE U NPUMEHSETCA NP OTHOCUTEIbHO HEOOIbLLONM WNPUHE
CeYeHuA OMOPHOro KOHTypa. [lnA 3TOro B KOHTYPHOM KO/bLe MpeaycMaTpuBatloTCA 3aknagHble TpybKu
OVNAMETPOM, AOCTAaTOUHbIM A8 NPONYCKa aHKEPHbIX YCTPOMCTB BaHT.

Yron HaknoHa TPybOK K TFOPU3OHTY caeayeT NPUHUMMATb PaBHbIM HAK/IOHY KacaTeflbHOW K
NOBEPXHOCTM NOKPbITUA Y KOHTYPa NP pacyeTHOM PaBHOMEPHOM Harpyske.

3aKkpenneHne BaHT B OMOPHOM KOHTYpe U BHYTPEHHEM KOJbLLE AONKHO NPOEKTUPOBATLCA TaKUM
obpasom, 4Tobbl NNHMA AEUCTBUA YCUAMA B BAHTE MPOXOAM/a 4Yepe3 LEHTP TAXKEeCTU MnonepevyHoro
ceyeHusa (puc. 13.15). B NpoTMBHOM c/iy4ae HeobXoAMMO Y4UTbiBaTb BO3HWKaOLLIME BCAEACTBUE
OTCYTCTBUA LLEHTPUPOBKN KPYTALLME U U3TMBAtOLLME MOMEHTbI.

Uentp
: 1 TAKECTH
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OcCb KONMOHHb!
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1 - ueHTpanbHaA KONOHHA; 2 - BaHTa; 3 - BEPXHUI NOAC
LeHTPaNIbHOro KOMbLA; 4 - HAXKHWUIN NOAC LEHTPAIbHOTO KO/bLA;
5 - coeagnHUTENIbHBIE OMOPHbIE NAAHKK; 6 - Waiiba; 7 - ranka;

8 - XBOCTOBUK; 9 - onopHbIN KOHTYp; 10 - 3aKnagHan TpybKa
4Nna nponycka BaHTbl; 11 - 3aknagHadA getanb, pacnpegenatowan
HarpysKky OT BaHTbl; 12 - naTpyboK ANA MHBEKLMM pacTBOpa

PucyHok 13.15. KpenneHue BaHT
K ONOPHOMY KOHTYPY U LLEHTPA/IbHOMY KOJIbLY

13.56. OnopHyto NAUTY NO4 aHKep, KaK NPaBuMIo, NPOEKTUPYIOT NepneHANKYNAPHO K OCU 3aK1aZHOM
TPY6KK, MHaYe Nog aHKep caeayeT yCTaHaBAMBATb KAMHOBUAHbIE WaNbbI.

Pasmepbl ONOPHbIX NAUT BbIOMPAIOT HA OCHOBAHWWM pacyeTa HAa MECTHOe cxKaTue. B HeobxogumblIx
CNy4yasx MeCTHOe YMNPOYHEHME KOHTypa NoL NAMTON MOXKeT OblTb AOCTUFHYTO C MOMOLLBLO
OONONHUTENbHON apMaTypbl B BUAE CETOK.

C uenblo 3aWmnTbl BAHT OT KOPPO3MM NOCNE OKOHYAHUA UX PEryIMPOBKN M 3aMOHOIMYMBAHMSA LLIBOB
MeXay nAnuTamnm HeobxoaMmMOo NpesycMaTpMBaTb BO3MOMKHOCTb 3aMOJHEHWA MONOCTU aHKepHbIX
3aKnagHbIX TPYOOK LeMEeHTHbIM pPacTBOPOM Yepe3 naTpyboK, BbiBeAEeHHbIN Ha BEPXHIOW MM BOKOBYIO
NoBepPXHOCTb KOHTYypa (puc. 13.15).

AHKepbl BaHT A0/IKHbl OblTb 0OETOHMPOBAHbI MAM HALEXKHO 3alMLLEHbI OT KOPPO3MM UHbIM
cnocobom.

13.57. KOHCTpYyKUMA y310B NepeceyeHnn BaHT A0J/KHA obecneyntb COBMECTHY paboTy BaHT B
HOPMAaJIbHOM, @ B HEODXOAMMbIX C/Ty4asiX M B TAHTEHLMANbHOM HamnpaBAeHUAX K NOBEPXHOCTU NOKPbLITUSA.

B mecTax nepeceyeHMA BaHT NpenycmMaTpUBAlOTCA CreuMasbHble XOMYTbl WAW LUTaMNOBaHHbIE
KOCbIHKM (puc. 13.16), ucnonbayembie TakKe AN8 ONMpPaHuUaA NaunT.



a - C NpUMEHEHNEM XOMYTOB;
6 - TO Xe, LWTaMMNOBaHHbIX CTaNlbHbIX KOCbIHOK;
1 - Hecyllan BaHTa; 2 - HanNpArawLLLan BaHTa;
3 - XOMYT; 4 - KOCbIHKa

PucyHok 13.16. Y3nbl nepeceyeHna BaHT

B KOHCTPYKUMAX AeTanen, USMeHsAoLWMX HanpaBieHWe CTaIbHOro KaHaTa UaKn NPOBO/IOKM B KaHaTe
(aHKepHbIX YCTPOMCTB), a TaKKe 06XKMMaloWMX KaHaT (C’KMMOB, XOMYTOB NOABECOK M T.M.), cneagyet
NPUMEHATb *Kenoba KPUBOIIMHEMHOIO MOMEPEYHOro CEYEHWUS CO CKPYrNeHWsSMU y TOpLOB (B mecTe
BblXOZ4a KaHaTa) U YKOPOYEHHbIMW (NO CPABHEHUIO C OCHOBAHUEM) MPUMKUMHbBIMK HAKNALKaMMU,
NPOKNAgKM W3  aNlOMUHMA WAW  OPYroro MArKoro matepuana. [pu 3TOM  A1A  UCKAOYEHUN
3NEKTPOXMMUYECKOW KOPPO3MM KOHTAKTUPYHOLLME C a/llOMUHUEM CTaJibHble KaHaTbl U CTafbHble AeTanu
YKa3aHHbIX BblLUe YCTPONCTB A0JIXKHbI ObITb 3aLUMLLEHBI MOKPLITUAMM U3 KaAMUA UIW LUHKA TOLWMHOM He
meHee 20 MKM.

C60pHbIe NAMTbI MOTYT BbITb MOABELWEHbl K BaHTamM NPy NOMOLM BbINYCKOB paboyeli apmaTypbl,
CTaNbHbIX KPIOKOB, NPUBAapMBaeMblX K apmMmaType NJanT U U3roToBAEHHbIX U3 apmaTypbl Knacca A240, nnam
APYTvX cneumanbHbix aetaneit. Mpy noaBecke B YETbIPEX TOUYKAX KasKAbl KPIOK paccymTbiBaloT Ha 1/3

HarpysKku, npuxoasauieinca Ha nauty (puc. 13.17).
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a - naocKas nauTa; 6 - pebpucras nauta; 1 - }kenesobetoHHan
nauTa; 2 - BaHTa; 3 - KpIoKku; 4 - 6eToH WBa; 5 - apmMpoBaHue
WBea; 6 - pebpo NAnTbI; 7 - AeTaAn KpenaeHua NAnT K BaHTam



PucyHok 13.17. KpenneHne NaAuT K BaHTam
KoHcTpyupoBaHue 060/104eK C NOAUTOHANbHON CUCTEMOM BAHT

13.58. Bucsaume 060/I04KM NOAUTOHANIbHO-BAHTOBOIO TMMA MNPUMEHAIOTCA A1 NOKPbITUN C
MHOToyronbHbiM nnaHom (cm. puc. 13.5). UX npumeHeHne Hambonee uenecoobpasHo B 34aHMAX C
KBaZpaTHbIM W MPSAMOYro/bHbIM MaHamu. Hecywein OCHOBOM KOHCTPYKUMM CAYKUT TMBKan
No/IMroHaIbHO-BaHTOBAsA CETb NPM PaBHOMEPHO pacnpeneNeHHOM AeNCTBUN Harpy3KM C 6e3MOMEHTHbIM
B N1aHe ONOPHbIM KOHTYPOM, ONMPAOLWMMCS Ha KONOHHbI. BO3MOMKHOCTb NPMMEHEHUA TaKoN BaHTOBOM
CUCTEMbI ANA  343aHMA  C  MNPOU3BOJIbHBIM  MOJIMIOHANIbHBIM  MaHOM obecneymBaeTca TaKUM
pPacnonoXeHNeM HeCyLMX BaHT, MPWU KOTOPOM BCE YCMAMA NepenatoTcs TOJIbKO Ha Yrabl OMOPHOro
KOHTYPa, BbI3blBas B HEM HaMpPAXKEHUA CHKATUA B OCHOBHOM 6e3 M3rnba B ropn30oHTaIbHOM NJAOCKOCTMU.

13.59. Hecyuwaa cuctema nokpbiTMa (cm. puc. 13.5) cOCTOUT U3 KOHTYPHbIX U YrI0BbIX BaHT. B
rOpPM30HTa/IbHOM NPOEKLMN KOHTYPHbIE BaHTbl Pacno/ioXKeHbl NapaaieibHO CTOPOHAM ONMOPHOIO KOHTYpa
1 06pasytoT NO/IMTOHa/IbHblE TMOKME KOHTYPbI. YTo1 KaxKaoro rubKoro KOHTypa cCoeANHEH yri0BOM BaHTOM
C COOTBETCTBYIOLLMM YI/IOM OMOPHOro KOHTYpa. YrnoBble BaHTbl pacnonaratoTca no buccekTpmcam yrios
ONOPHOro KOHTYpa (Mpy NpSMOYro/ibHOM NaaHe - No AuaroHansaim). NOMMUMO OCHOBHbIX BO3MOXHO
npMMeHeHWe A0NOAHUTENbHbIX YIA0BbIX BAHT, MPOXOAALLMX HENPEPbIBHO OT Yr/1a K YTy COOPYKEHUS No4,
OCHOBHbIMM YrNOBbIMW BaHTaMW. [lONONHUTE/IbHbIE YINI0BblE BAHTbl PEKOMEHAYETCA NPUMEHATb B Tex
cnyyanx, Koraa TpebyeTrca yMeHbWUTb CTPeny MNpPOBMCA LLEHTPa MOKPbITUA MO OTHOLWEHMI0 K yriam
COOPYKEHUA C LeNbto YBEIMYEHMA YKIOHA KPOB/IM MO HanpaBAeHUIO K ONOPHOMY KOHTYpPY. KOHTYpHble 1
YIN0Bble BaHTbl MMEIOT Ha KOHLLAX CTa/ibHble aHKepPHbIe AeTaNn, NpeaHa3HauYeHHble 4NA COeAUHEHMA BaHT
MeKay cobon 1 ANA UX KPenaeHus B yrax CoOpyKeHMus.

BaHTbl MoOryt ObITb OAMHOYHBIMW WAW ABOMHLIMKM, COCTOALWMMWU M3 OJHOrO WKW  ABYX
pacnonoXeHHbIX 6/IM3KO KaHATOB, CTa/ibHbIX aPMATYPHbIX CTEPXKHEN WAN APYrUX TMOKUX 3N1eMEHTOB.
BennumHbI CTPeIoK NpoBUCa KOHTYPHbIX BaHT LiesiecoobpasHo BblbUpaTb TaKMM 06pa3om, UTOObI YKNOHbI
MOKPbITUA MMENM HaMNPaBAEHNA K CTOPOHAM OMOPHOro KOHTYpa, YTo obecneuynBaeT HauaydlmMe YCNoBUA
ONS opraHMsauMyM BoL00TBOAA C MOKPbLITUA. MpU 3TOM BEAUYMHbLI CTPENOK MPOBUCA KOHTYPHbIX BaHT
Ha3HayaloT TakKMm 06pasom, YTOObI BEZIMYMHBI UX PAcNopoB O6blan 04MHAKOBbIMUK. B aTom cnyyae popma
NMOBEPXHOCTM MOKPbITUA MEeXAy YrnoBbiIMW BaHTamu 6AM3KA K UMAMHAPUYECKOM, YTo obecneymsaeT
npocTteniuee peleHmne KOHCTPYKLMN 060104KM.

13.60. Mpu npoekTMpoBaHUM BaHT (puc. 13.18) pekomeHAayeTcA y4MTbIBaTb Caeaylollee WX
pacrnosioXKeHne B BepPTUKAZIbHOM MIOCKOCTU: AMaroHabHble - B HUXKHEM APYCe, YI/10Bble LLEeHTPa/IbHOIo
rMBKOro KOHTypa - BO BTOPOM spyce, Yr/oBble c/eayiollero (OT LeHTpa) KOHTypa - B TpeTbem U T.A.
KOHTYpHble BaHTbl OMMPAOTCA CBEPXY HA CUCTEMY MNPOXOAALLMX HUMKE VYIOBbIX BaHT, KOTOpble
BbIMOJIHAOTCA ABOMHbIMM, YTO obecneymBaeT yCTOMYMBOCTb Y3/1a.

I'panE onopHoTO KOHTYpa

1 - yrnoBbie BaHTbI; 2 - y3/1bl CONPSAMKEHMA KOHTYPHbIX
BAHT C Yr/10BbIMU; 3 - ANArOHaA/bHbIE BAHTbI

PucyHok 13.18. PacnonokeHue yrnoBbix BaHT
NOJINFOHA/IbHO-BAHTOBOWM CUCTEMbI B BEPTMKANbHOM NNOCKOCTH

Bo3moKeH 1 0b6paTHbI NOPAAOK PACMONOMKEHMA YI/IOBbIX BAHT, NPU KOTOPOM Y3/1bl COMPAXKEHUS
NoABELIMBAIOTCA CHM3Y K NPOXOAALWLel Haf HUMW CcUCTEME YI0BbIX BaHT. KOHCTpyKuuMsa y3nos



COMPAXKEHMA KOHTYPHbIX BaHT C Yr/1I0BbIMU A01KHa 0becrneymBaTb cBOOOAY NOBOPOTA KOHLLEBbIX CEYEHUI
KOHTYPHbIX BAaHT B BEPTMKa/IbHOM MAOCKOCTU. Y3/bl MOTYT ObiTb 3aMPOEKTUPOBAHLI C NPUMEHEHUEM
601TOB, CBAPKW MW CTaNbHbBIX OT/IMBOK (Ha OCHOBE MPUMHLUMNA PaboTbl LUAMHAPUYECKUX UAWU NUCTOBbIX
LIAPHMPOB), XKeNaTeNbHO C YCTPOMUCTBOM A5 PETYIMPOBKMU A/INHbI BAHT.

13.61. ONOpHbLIN KOHTYP M KapKac 34aHuA MoryT ObiTb BbINOJIHEHbI M3 cbOpHOro, cH6opHO-
MOHO/IMTHOFO MM MOHOJIMTHOIO Kesne3o06eToHa. ONOPHbIA KOHTYP MNOAAEPHKMBAETCA KOJIOHHAMM,
pacnofioXKeHHbIMW MO NEPUMETPY 34aHMA C LWArom 6 M. YrnoBble KOMIOHHbI LefiecoobpasHo BbIMONHATbL
ABOMHbIMM, UTO 0becneymBaeT BO3MOKHOCTb MOHTAXKa BCEM BaHTOBOW CUCTEMbI Ha MOy U NOABEMA €€ B
roTOBOM BUAE NyTEM NEPEMELLEHUA aHKEPHbIX YCTPOMUCTB CETU MO HAMNPaBAAIOWMM 31€MEHTAM YI10BbIX
KONOHH. OMOpPHbIN KOHTYpP MOXeT ObITb 3aNpPOEKTUPOBAH He TONbKO B BMAE FOPU3OHTANbHOIO, HO U
NOJIMFOHANbHOFO pUrens, CBA3aHHOTO C KosioHHamu (puc. 13.19) u obpasyowero Bmecte ¢ HUMMU
MHOFOMpPO/IETHYIO pamy, B CpeHEM NpoJieTe KOTOPON peKoMeHAyeTCA NpeaycMmaTpmBaTb BEPTUKa/bHbIE
CBA3M, MOBbILIAIOLLME FOPU3OHTAIbHYIO YCTOMUYMBOCTb KapKaca 34aHuA.

1 - ONopHbIN KOHTYP; 2 - YyrnoBble (ABOMHbIE) KONIOHHbI;
3 - NPOMEXKYTOUYHbIE KO/IOHHbI; 4 - BepPTUKabHble CBA3W;
a - C FOPU30HTA/IbHbIM KOHTYPOM; 6 - C NOIMTOHaIbHbIM KOHTYPOM

PucyHok 13.19. KOHCTPYKTUBHbIE CXeMbl OMOPHOIO KOHTYpPaA
NOSIMFOHA/IbHO-BAHTOBOrO NOKPbITUA B BEPTUKA/IbHOM NIOCKOCTH

OCHOBHbIMW 371eMeHTaMKn BUcAYern 060s104KM (cm. puc. 13.13) B AaHHOM caydae cayKat
}enesobeToHHble pebpucTbie NANTbI TPEX TUNOPA3MepPOB: OCHOBHOW pa3smepom 3 X 3 M (Man 3 x 6 M) 1
ABa A000pHbIX, UMetoLmnx dopmy Tpaneumm B naaHe. MNanTbl ana 060104KKU LenecoobpasHO BbINOAHATb
13 6eToHa He HMXKe Knacca B25 no NpoyYHOCTU Ha CKaTue Ha Nerknx 3anoHMTensx. ApMUpoBaHue NauT
npeaycmaTpueaetcs 6e3 npeaBapuUTE/NIbHOrO HAMpPsAXKEeHWs. Y3en OnuMpaHus NAWUT Ha ABOWHbIE BaHTHI
npuseseH Ha puc. 13.20. B weax mexay NaMTamu yCTaHaBAMBAIOT AONONHUTENIbHYIO KOHCTPYKTUBHYIO, a
B MPOAO/IbHbIX WBAX 060/104KK - pacyeTHYIO apmaTypy. [na obecneyeHns TPELWMHOCTOMKOCTN 060104KM
B CTaAMM 3KCNAyaTaLUUM UAN AR YMEHDBLIEHMA WNPUHbBI PACKPbITUA TPELLMH A0 3aMOHO/IMYMBaHMA WBOB
npeaycmaTpuBaeTcs NpenBapuTeNibHOEe HanpaXKeHWe BaHTOBOW CETU MPW MOMOLLU MPUTPY3KU UK
Apyrmm cnocobom. Bo3molkHO npumeHeHne obosiouek u 6e3 npeaBapUTENbHOr0 HaNPAXKEHUA Npw
Hagnexkawem O06O0CHOBAHWM pacyeToM M 3aluTe BAHT OT Kopposuu. LUBbl mexay nantTamu
pekomeHAyeTcA 3anoNHATL BETOHOM TOro e K/acca Ha cKaTue, uTo u 6eToH naut. Ana obecneyeHmn
YCTOMYMBOCTM ONOPHOTO KOHTYpPa 060/104eK C NOANTOHANbHON CUCTEMOW BaHT €ro NonepeyHoe cevyeHume
OO0/KHO ObITb Pa3BUTO B FTOPU3OHTA/IbHOM NAOCKOCTM.
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a - y3e/1 ONUpPaHKUA }Kene3ob6eTOHHbIX NAUT Ha KOHTYPHbIe BaHTbI;
6 - NnonepeyHoe ceyeHne NpoaoabHoro pebpa ob6onoukn (6ankn);
1 - Kene3ob6eToHHble PeBPUCTbIE NAUTLI; 2 - KOHTYPHbIE BaHTbI;
3 - KPIOK XKECTKOM KOHCTPYKLMU; 4 - OTBEPCTUE O1A CTPOMNOBKM
NAuT; 5 - AONONHUTENbHAA apMaTypa B NONEPeYHbIX LWBAX
060104KK; 6 - pabouan apmaTypa NPoLO/bHbIX pebep (6anok)

PucyHoK 13.20. KOHCTPYKTUBHOE pelleHne OCHOBHbIX
Y3108 BMCAYEN 060/104KM NOAUTOHAIbHO-BAHTOBOIO TMMA

13.62. KOHCTPYKLMA ONOPHOrO Y3713 PacCMaTPUBaEMON BUCAYEN CUCTEMbI AOMKHA 0becneynsaTtb
BO3MOHOCTb MOHTaka BaHTOBOW CETU A0 3aMOHO/IMYMBAHMUA CTbIKOB OMOPHOrO KOHTypa. B yrnax
KOHTYpa pekomeHayeTca npeaycmaTpmBaTh 3a30pbl 418 NPOX0Aa CUCTEMbI YIN10BbIX BAaHT, 3aaHKEePEHHbIX
B CNeLnanbHOM aHKEPHOM YCTPOMCTBE. B 3a30pax A0/KHbI 6bITb NPesyCMOTPEHbI MOHTAaKHbIe CTaslbHble
pacnopKku, cnocobHble BOCAPUHUMATL YCUAMA CHATUA B yraax ONOPHOrO KOHTYpa OT cobCcTBEHHOrO Beca
BAHTOBOM ceTu. [locne MoOHTaXKa BaHTOBOW CETU 3a30pbl B yr/ax ONOPHOr0 KOHTYPa 3aMOHO/IMYMBALOTCA
6EeTOHOM TOrO e Knacca, YTo U BeTOH puresien onopHOro KoHTypa.

14. MaHenn-o060104KkKN "Ha nponeT 3aaHns"
M CBOAYATbIE KOHCTPYKLMUN U3 HUX

14.1. NaHenn-o60n04KkKn KHC
OCHOBHble MON0XKeHUA

14.1.1. NaHenb-o60n04Ka KHKC (KpynHopasmepHas, XenesobeToHHas, cBogyaTas) npeacrasaseT
o060l KOPOTKUIN LUAUHOPUYECKMIA NONOTNIA NpeaBapUTENbHO HaMNpPsKeHHbIN CBOA-060104Ky C ABYMS
pebpamun-guadpparmamm cermeHTHoro ouepTaHua (puc. 14.1, 14.2), B HUNKHEN YTO/LWEHHOM YacTu
KOTOPbIX pacnosiaraeTcs NpeABapuUTeNbHO HanpsaXKeHHaa apmaTtypa. HOMMHanbHble pasmepbl NaHenen B
nJiaHe peKomeHAayeTca NPUHMMATb paBHbiMM 3 X 12; 3 x 18 n 3 x 24 m.



PucyHok 14.1. NaHenb-ob60no4yka KHKC
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1 - BepTUKaNbHOE pebpo KecTKoCTH;
2 - pa3buBoyHan ocb; 3 - Hanpsaraemas paboyan apmartypa

PucyHok 14.2. MNonepeyHoe ceyeHne naHenn-o6o0no04kmn KHKC

L 1/20-1/151, _

BbicOoTy nonepeyHOro ceyeHma NnaHenu B cepeamHe nposeta NPUMHUMAIOT PaBHOM
3aBMCMMOCTM OT BE/IMYMHBI HArpy3Ku 1 pasmepa nposeta. OuepTaHne BepXHEN NOBEPXHOCTM 060104KHK
pekomeHayeTca NpMHMMaTL Mo KBaapaTHOW napabone.

14.1.2. NaHenu-obonoukn KMC npegHasHayaloTcA AN MOKPbITUA  NPOMbILLIEHHbIX,
O6LLECTBEHHDbIX, CEeNbCKOXO3ANCTBEHHbIX WM APYrMX 34aHuMK c nponetamm 12, 18 u 24 m, a npwu
HeobXoAMMOCTM W ANA  NOKPbITUM  34aHWI  Apyrux nposneToB. [lpumeHeHue naHenen KHKC
npeaycMaTpuMBaeTCs B MOKPbITUAX OAHOMPONETHbIX U MHOFOMPOAETHbIX 34aHUi ¢ doHapammn n Hes
¢doHapeit BepxHero cBeTa, 6OECKPaHOBbIX, a TakXe 060pPyAOBAHHbIX MOCTOBbIMM  KpaHamu
rpysonogbemHocTbio 40 30 T uan noABeCcHbIM TPAHCMOPTOM rpy30No04beMHOCTbIO 40 5 T.

MOKpbITUA paccmaTpMBaeMoro TUNA MNPOEKTUpYTCA U3 naHenen KKC u noaaeprKuBarOLLMX
NPOAO/IbHbIX KOHCTPYKLMIA. B npocTeiwem ciydae naHenn onuparoTcsa Ha NPOA0/IbHbIE HECYLLME CTEHDI;
Takoe peleHne Haumbonee uenecoobpasHo [ANA HEBbICOKUX 34aHUNA  CENbCKOXO3ANCTBEHHOTO
CTPOUTENBCTBA, HEBLICOKMX CKNAACKUX U PAAA APYTUX 34aHUN.

B npombllNIEeHHOM CTPOUTENLCTBE MPWU LWare KOMOHH 6 M naHenu onuparoT Ha NPOAOANbHble



KenesobeToHHble HafKM NPAMOYro/fibHOro cevyeHus BbicoTo 500 - 600 mm. Mpu ware KONOHH 12 m
NPUMEHAIOT NpPeaBaPUTENbHO HaNpsXKeHHble XenesobeToHHble ABYTaBpoOBble 6aNKM € cevyeHnem
BbicoToit 1000 - 1200 mm nan pepmbl PaCKOCHO-LLNPEHTENbHOrO TMMa C NPeABaPUTE/IbHO HAaNPAXKEHHOM
apmatypon (puc. 14.3).
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PucyHok 14.3. NpogonbHaa npegsapuTenbHO
HanpsaxeHHas 6anka n pepma 4NA NOKPbITUIA
13 naHenen-ob6onovek KIKC npu ware KONOHH 12 m

PekomeHaaumMmn No pacyety

14.1.3. PacuyeT nosioro uuaMHApUYEcKoW naHenun-obonoykm KHKC npousBogaT no metoamke
pacyeTHbIX MpefesbHbiX COCTOAHMMA C YY4EeTOM M3MEHEHWUI FEOMETPUYECKOM CXEMbl KOHCTPYKUMK B
npouecce HarpyxeHusa. MeToanKa pacyeTa OCHOBaHa Ha NOATBEPKAEHHON SKCNEPUMEHTOM CTaTUHECKOM
rmnoTtese, YTo BAO/Ib MPOJieTa NaHeAn AEUCTBYIOT TO/IbKO NPOAO/IbHbIE CU/bI, @ MonepeK (T.e. BAO/b
obpasyloulen 060104YKKN) - TONIbKO MoOMepeyHble CUAbl U U3rMbalolMe MOMEHTbl. TakMm obpasom,
0b0si0MKa  paccmMaTpuBaeTcs  KaK  UMAMHAPUYECKM  cBog, paboTalowmil  COBMECTHO C
aedbopmumpytowmmmncs anadpparmamu.

M3naraembli HUXKe MeTog pacyeTa pas3paboTaH ana naHenen-obonodek KKC, y KoTopbix

>
oTHoweHne O 70 , OMUPAOLWNXCA Ha NPOAOJIbHblE HEecyliMe KOHCTPYKUMKM cornacHo n. 14.1.2
HacToawero CI1.

PacueT naHenu-o60n04kmn KHKC
Mo HecyLen cnocobHOCTU N YCTONYMUBOCTHU

14.1.4. Heobxogmmo, 4Tobbl HecyLwan cnocobHocTb 060104KM Bblna AOCTAaTOMHOW ANA BOCNPUATUA
YCUAUA CXaTUSA U U3rMbaloWmMx MOMEHTOB, BO3HMKAOWMX MPU BO3AENCTBMM Ha cuctemy '"cBog -
Anadparmbl" pacyeTHbIX HArpy3oK B HaumeHee 6G1aronpuATHbIX coyeTaHuaAx. Torga obuaa Hecywan
CcNocobHOCTb NaHenn-060104Kkn KHKC moxKeT 6bITb BblpaxKeHa BE/IMYMHON npeaesibHoro usrmbatoulero
MOMEHTa, BOCMPMHUMAEMOr0 CUCTEMOI B LIe/IOM.

B cooTBeTcTBMM C 3TMM Heobxoaumble naolaan cedeHua 5 pabodeit apmatypbl anadparm u
TONWMHbBI 060104YKK o (puc. 14.4) onpenensioT U3 YyCNOBUIA:
M

A >2—

ZR; (141



M
beRbyOybl , (142)

4-5

roe M - u3rnbalowmnii MOMEHT B paCCMaTPMBAEMOM CEYEHMM NaHEeNU;
Z - paccTosiHMe Mo BePTUKaAM OT 0cM 060104KM A0 OCU paboyeit apmaTypbl guadparmbl;

5 - pacyeTHoe conpoTMBieHNe paboyei apmaTtypbl aAnadparm;

b

/- LWNPUHa NaHeENN NOBEPXY;

o K03 PUUMEHT ycnoBUit paboTbl TOHKOM 0060N0YKKU, MPUHUMAEMbI PaBHbIM ANA MaHenewn
wupuHon 3 m-0,75;2m-0,9;1,5m- 1;

Vo Ko3pdumumeHT ycnosuin pabotbl 6€ToHa, NpMHUMaemMbll cornacHo n. 5.1.10 CM 52-101.
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a - NPOAO0NbHbIN paspes; 6 - NnaH ONOPHON YacTy;
1-5 - HoMepa XxapaKTepHbIX TOYEK NPOLONLHOMO
CeyeHun No ocu NnaHenu; 6 - ocb Hanparaemow
apmatypbl anadparmbl; 7 - ocb 060104KM

PucyHok 14.4. leomeTpuyeckasa cxema naHenn-obonoukm KKC

PekomeHayemas reomMeTpuyecKas CXxema KOHCTPYKUMW npuBedeHa Ha pwuc. 14.4. BepxHss
NMOBEPXHOCTb 060/I0MKN MeXKay ToYKamum 1 1 2 oyepyeHa No KBagpaTHOM napabosne. OuepTaHne HUKHEN
NMOBEPXHOCTN 060N0UYKM MeXay TouKamn 4 1 5 napannenbHo 3TON KPUBOIA.

Heobxoaumyto TonwmHy 06010UKM B cpeaHei YacTu nponeTta onpeaenstot no ¢popmyne (14.2);

TONWMHY 060ONOYKM % Ha yyacTKe, MPMMbIKAIOWEM K OMOpe, OnpeaensioT C YY4eToOM YCUAWM,



OeNCTBYIOLMX B ONOPHOM 30HE.

Ha puc. 14.4 0603HauyeHbl:

X - paccTosHue OT paboyeii NOBEpPXHOCTM aHKepa pabodelt apmatypbl Auvadparmsl [0
paccmaTpMBaemoro ceyeHus;

& _yron HaKOHa HUKHE NOBEPXHOCTM 0B0/I0UKM Y TOpLIA NaHEeN;

tga <0,5.

” - paccTosiHWe Mo ropu3oHTaNM OT ocu pabouelt apmaTypbl Anadparmbl 40 NPOLOAbHONM rPaHK
naHen Ha onope;

%o . cTpena nogbema 060/104KM (T.e. paccTofAHWE OT ocu 060104KN A0 ocu paboydelt apmaTypbl
Avadparmbl B cepeguHe npoJieTa).

14.1.5. Nomumo pacyeTa no dopmye (14.2) TonuwmHy o60104YKM cneayeT NPOBEPUTb Ha YCAOBHbIE
KPUTUYECKME HAaNPAXKEHUA CKaTMA no dopmyne

5, .>0,81, [ MoYo.

1
b" red0 , (14'3)

roe b - pacueTHbli nponeT 060104KK, paBHbI PACCTOAHUIO B CBETY MeXAy ByTamu (cm. puc. 14.2);

n

0 - n3rMbaloWMit MOMEHT OT pacCyeTHbIX Harpy3oK B cepeauHe Mpojeta naHenu npu

v,=1

Ko3adpdurLuMeHTe HagEeKHOCTH NO HarpysKke ;

Yo

- paccToAHME OT LeHTpa TAMKECTU NpMuBeaAeHHOro ceyeHus NaHeAn B cepeauHe NpoaeTa 4o ocu
060/104KY;

red0 _ pMOMEHT MHEPLIMM NPUBEAEHHOIO NONEPEYHOro CeYEHUA NaHen B cepemHe ee nposeTa.
14.1.6. Mnowaab ce4eHns CTepKHe TopLEeBOM apmaTypbl NPM ONUPaAHMK HA NPOAO/IbHbIE HecyLL e

KOHCTPYKLMM cornacHo n. 14.1.2 noabupatoT no 6oibwiemy 13 ycuamii =~ ¢, NoAyYeHHbIX No Gopmynam:

_(g+2),
642, . (14.4)
N - Rélfsbs
S (14.5)

rae g - pacyetHasa HarpysKka oT Beca naHenu, KH/m2;
| - pacyeTHbI NposeT naHenu;

$ - paccTonHWe mexay ocamu paboueit apmaTtypbl guadparm;

S - luMpuHa naHenu Ha onope;

2 - conpoTtusaeHue oTpbisy, KH/M2, npu cbeme naHenm c Gopmol.
[Ona TopueBoii apMmaTypbl pEKOMEHAYEeTCA NPUMEHSATb CTa/ib Knacca He Huxe A400.

Pacuet anadparm Ha nonepeyvHyto cuny

14.1.7. PacueT gmadparm naHenu-obosoukm KHC Ha nonepeyHylo cuay npomsBogAT C y4eTom
pasrpyKatoLLero AeicTBMA BEPTUKaAbHbIX COCTABAAOWMX CUA CKaTua B 06osiouke. YacTb nonepeyHom



cunbl Qd , BOCMPUHUMaeMmyto anadpparmamu, onpegenstoT no popmyne
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npu aTom 401X KHO 6bITb nposepeHo ycnhosune

9 <5,
2b;h, . (14.7)

B dopmynax (14.6 n 14.7)

o8

- NO/Z1HAA BEJIMYNHA nonepequVl Ch/ibl B paCCMaTpnBaeMOM CEHEHUN NAHENN;

- Yron HaksioHa ocu 060110‘-IKVI;

[

4 - ninpuHa gnadparmbl B CaMOM Y3KOM MecTe paccMaTpMBaeMoro ceyeHus (cm. puc. 14.2);

0. pa60qaﬂ BbICOTa Cce4yeHunA.

KoHcynbTaHTIAtOC: NpumeyaHue.
B oduumanbHOmM TeKcTe AOKYMEHTa, BMAMMO, AonylieHa onedyaTka: nyHKT 83 B CM 52-101
OTCYTCTBYET.

Mpwn cobntopernn ycnosus (14.7) Ha yyacTkax anadparm anvdon 0,1l, npumbiKaloLWMX K onopam,
BO BCEX C/ly4asAx HEOOXOAMMO YyCTaHaB/IMBATb KOHCTPYKTUBHYIO MOMEPEYHYIO apMaTypy AMAaMeTpoM He
meHee 5 MM M3 NpPoBOAOKM Kaacca B500 ¢ warom 100 mm, @ Npy HaAMuMM Ha y4dacTKax guadparm

COCpenoTOYEHHbIX HAarpy30K OT NOABECHOMO TPAHCMOpPTa - HE MeHee D6A400 ¢ warom 100 mm. Kpome
TOro, Npu Bbibope Wara nonepeyHbix CTePXKHEN A0NMXKHbI ObITb YY4TEHDbI YKa3aHUA pa3gena "lonepeyHoe
apmupoBaHue" n. 83 CM 52-101. Takxe cneayeT yCTaHOBUTb CTEPKHU-NOABECKN B BEPTMKAIbHbIX pebpax
ecTKocTn amadparm (cm. puc. 14.5), pacnonaraemolie ¢ warom 1,5 - 1,6 m. Mpu HaANYMM NOABECHOTO
TPaHCMOpPTa 3TM NOABECKU AeNatoTcA ABONHbIMU.

1 "
szw/mﬂ’m 6 b pse
o 1980 | 1000 1500 | 1600 L [ 1300 |

1000

A y ) 1600
17960
VYien A ll |IV V=1V V1V
2 8 \O‘ID =1 HI 3 I l /3
\R 374 1
1?1]29 =t 13 3 . -
— —_—— - — P~ — — 7
120 L j It r -: W’I;—’_ [ } l I
,'-—-.*- Ilnan HI T
- T 5-4 1l s 6
of Ll __ = | ' [ i
— T rr- _
L_I_ i Y J 1 _J 1
7 lll / RN o T 1
2 J_’.I__J/_’.___ g

1 - HanpAraeman apmaTypa gruadparmbl; 2 - aHKep;



3 - apmaTypHan ceTka 060104KK; 4 - NonepeyHas
apmatypa gnadparmbl (Ha ydactke T ycTaHaBaMBaeTcA
TO/IbKO MPUY HaM4YMK NOABECHOTO TPAHCMNOPTA); 5 - noaBecka
HapyKHaA; 6 - NoABECKAa BHYTPEHHSAA; 7 - CETKA B BYTE;

8 - TopueBas apmatypa (ceueHue IV'-IV' npu Hannumm
NOABECHbIX KPAHOB U A1 CETMEHTHbIX CBOA0B)

PucyHok 14.5. ApmuposaHue
naHenn-ob6ono4kn KHKC pasmepom 3 x 18 m

Bo Bcex cnyvasx, rae ycnosue (14.7) He cobntogaeTca, peKkoMmeHAyeTcA yCTaHaBAMBaATb NOMNePeYHyto
apmaTtypy, npu 3ToMm Heobxoaumas nollafb cevyeHMA nonepeyHol apmaTtypbl B aAnadparmax
npuHUMaeTcs no popmyne

f — ‘Qd‘u
T 2R z(1xtgp) (14.8)

rae f;

|Qd| - abcontoTHaA BeIMUMHA YacTW NONEpPeYHOMN CUbl, BOCMPUHUMaeMoi obenmn auadparmamm
naHenwu, onpegensetca no ¢opmyne (14.6);

Z - N1e40 BHYTPEHHEN napbl CUA (paccToAHWE NO BEPTUKA/IM OT OCU HanpAraemoi apmaTypbl 40 OCK
060/104KM B paccmaTpuUBaeMom CeYeHnn);

U - War nonepeYHbIX CTep*KHelN KapKaca anadpparmel.

Mpw aTOoM B 3HameHaTene popmysbl (14.8) 3HAK NAOC 41A IEBON NOJOBUHbI NaHEeAN NPUHMMAETCA

- naowadb ce4yeHna ogHoro nonepevyHoro (BepTMKafIbHOFO) CTepXHA KapKaca AMad)pal'Mbl,‘

B TeX CAy4yasx, Koraa BesiMymHa Qd NONOXMUTENbHA, U MUHYC - KOTAa BEMYUHA Qd oTpuLaTenbHa.
PacuyeTt aHKepoB

14.1.8. Mnowaab paboueit nNoBepxHOCTM aHKepa pabouyeit apmaTypbl KaxKaoh aAuadparmbl
peKkoMeHAayeTcA NPOBEPATb UCXOAA U3 YCN0BUA

M,
lan —
2z,Ryy,
1, (14.9)
roe . M3rV|6aIOLL||VI[;1 MOMEHT Ha BCHO WHUPUHY NaHEeNAn B CevYeHUHn, pacnosoKeHHOM Ha

pacctosHuM 1,5 m oT pabouelt NOBEPXHOCTU aHKepa;

V4 o
I - pacctoaHne no septuKkanm ot ocu paboueli apmaTypbl Avadparmbl 40 0cv 06010UKM B 3TOM
e ceyeHuu.

o z
Mpwn Harpy3kax OT NOABECHbIX KPaHOB M3rMbalowmin MOMeHT | 1 BennumHy | pekomeHayertcs
BbIYMC/IATL B CEYEHUU MO rpy30Mm, BAMKaULWKUM K onope.

Pacuet naHenun-ob6ono4kn KKC no gebopmaumnam

Wo

14.1.9.Mporn6 %" g cepeguHe nponeta NnpeaBapUTENbHO HAaNPAXEHHO NaHenn-060104KkKn KHKC

n
NPy KPaTKOBPEMEHHOM AeWCTBUN PaBHOMEPHO pacnpeAeneHHon Ha 1 M g/ vHbl NaHeNu HarpysKu 9

pekomeHayeTcs onpeaensTb No popmyne



ni4
__q1
48Eh1[red0

Wosh
, (14.10)

KoHcynbTaHTIAKOC: NpumeyaHue.
B odumLManbHOM TeKCTe LOKYMEHTA, BUAMMO, AoNyLieHa oneyaTtka: dopmyna (5.2) oTcyTcTByeT.

n
roe 9 . paBHOMEPHO pacnpegeneHHan pacyeTHaa Harpyska npu KoadpduumeHTe HaaeKHOCTU Mo

Yy :1; £y, =0.85E, no popmyne (5.2);

Harpyske
red0 _ pmomeHT MHepLMK NPUBEAEHHOrO NONepeYHoro cedeHmnsa naHenmn KKC 8 cepeanHe nponerta.

W, o
BennumHy npornba %/ naHenu B cepeauHe NnposieTa ¢ y4eTOM AAUTENbHOTO AMCTBUA HarPy3Ku 1
npeaBapuUTeNbLHOro HanpaXeHus onpeaenstor no opmyne

[qsh +(1+9,,)9 - qe]l4 _ (A‘Tsp(z) —A0, )12

o= 48E, 6E h
b1" red 0 s 0c , (14_11)
roe Don . KpaTKOBpPEMEHHO AeCTBYIOLWAnA YacTb HarpysKu;
Poer KoadPuumMeHT nonsyyectn 6etoHa (cm. Tabn. 5.2 n n. 5.6 HacToswero CM);
q,

- ANUTENbHO AEeNCTBYIOLLANA YacTb HArpy3Ku;

e 3KBMBA/ZIEHTHAA NO MOMEHTY B CepeauHe NpoaeTa paBHOMEPHO pacnpegeneHHan HarpysKka ot
CUN NpeaBapuTeIbHOrO HaNpsAXKeHUs, onpeaensemas no popmyne

_8FRe,
qe - 12
: (14.12)

Ao .. =Ac .+Ao
sp(2) p3 P6 _ cymma noTepb NpeaBapuUTENbHOTO HaNpsXKeHUs paboyeil apmaTypbl

OT ycagKu 1 nonsy4yectu b6eToHa cornacHo CM 52-102;

Ao

P(2) - 10 e, ANA HaNpPAraeMoii apMaTypbl, eCnu 6bl OHa UMEeNach Ha YPOBHE KPaHEro CxaToro
BOJIOKHa 6eToHa;

$ - MmoAay/b ynpyroct paboyer apmaTypbl guadparm;
Oc - paboyas BbICOTa MONEPEYHOrO CEYEHUA NAHeNN B CepeanHe NPoneTa;

(D' - paBHOAeNCTBYIOWAnA YCUAMIA B HanpAraemoit apmaType 40 06xaTva 6eToHa, onpegenaemas

Yy =1,

npu KoadduLMEHTE TOYHOCTU HaTAKEHUA ;
€ .
P - paccTosiHMe OT OCYM HanpAraemMol apmaTypbl 40 LEHTPa TAXKeCTU NpUBELEHHOro cevyeHun

naHenu B cepeguHe nponeTta.

PacueTt naHenn-o60104kM KHKC no o6pa3oBaHMIO TpPELMH



14.1.10. Pacuyetr no o6pasoBaHuIiO TpewwuH B auadparmax naHeneir KHKC pekomeHayetca
npoun3BoAnTb cornacHo TpeboeaHuam pasgena 6.3 CHuMM 52-01 c yueTom cneayrowmx ocobeHHocTeNn:
a) BO BCEX CAy4Yanx Npu ONpeaefieHnn MnoTepb NpeaBapuUTesIbHOrO HampaXKeHUs B apmaTtype
. 7y =1
pekomeHAyeTca yYnTbiBaTb pasrpyxawmolee AenCcTBMeE Beca NaHenu npu ;

6) BeMUYMHY MOMEHTa conpoTuBieHna 7' NpuBeAeHHOro ceYeHnn NaHeau AN PacTAHYTON rpaHm
C yyeTom Heynpyrux gedbopmaumnin 6eToHa AonycKkaetca onpeaensatb no dopmyne

W= 1’3W, (14.13)

rae W - MOMEHT CONpPOTUB/IEHNA ANA PACTAHYTOM rPaHN ceYeHUs, onpeaensemblii B COOTBETCTBUU
C NpaBMAaMM COMPOTUBAEHMA YNPYrMX maTepunanos no popmyne

W — [red 0

e, +a
0p .(14.14)
Pacuet nons 060104k Ha U3rnb BAOIb 0OpasytoLLen

14.1.11. KopoTKyi UMAMHAPUYECKYlD 000M04Ky Mexay Anadparmamum peKomeHayeTcs
paccunTbiBaTh Ha M3rMb B HanpaBaeHMn ee obpasytoueit. NMpu 3Tom HEOOBXOANUMO YYNTbIBATb U3SMEHEHUSA
reoOMeTpPUYECKON CXeMbl KOHCTPYKLMW BCNeACTBME POCTa Npornbos, NOABAEHWUA U PA3BUTUA TPELMH B
Aanadparmax M ymeHbLIEHMA KPUBU3HbI 0B0NOYKM B MPOLECCE €€ HAFPY)KEHMA Ha BCEX CTaaMAX - OT
Havana HarpyXeHus 40 NoABAEHUA NPU3HAKOB NPeAeibHOro COCTOAHMS.

PacueT npousBoaAaT nytem onpegeneHus "uarvbarouien Harpysku" qb, nepegatowencs Ha
Avadparmbl 3a cueT U3rnba 060104YKN, U CPAaBHEHMA ITOM HarPy3KM C HecyLLein cnocobHOCTbIO 060/104UKM
Ha 13rnb, onpeaensemoi MeTogoM MpeaenbHoro pasHosecus. Hecyliyto cnocobHOCTb 060/104YKKN Ha
n3rnb pekomeHZayeTca NPoBepPATb NPU CAEAYIOLLMX CXEMAX HArpyKeHUs:

Nnpwv HarpysKe, paBHOMEPHO pacnpeaeeHHON No Bcel NoBEPXHOCTU 060104KMY;

NPy CHEroBoW Harpyske, Pacro/iO}KEeHHOM Ha MOM0OBUHE MNpoJsieTa C y4eToM KoapdpuuMeHTa

CHErooTnoxeHuma H= , Ha y4aCTKaX HUXHUX I'IOKprTMVI npu nepenaje BbiCOT - C YHETOM K03¢¢MLI,MEHT3

,u’ onpeaenaemoro cornacHo npunoxenuto 3 CHull 2.01.07;

npw Harpy»eHmn gnadparm cocpefoToHYEHHbIMU Harpyakamm ot CUMMETPUYHO PaACMOJIOKEHHbIX
NOABECHbIX KPAHOB;

NP Harpy*KeHMM cocpesoTOYEHHbIMM HAarpy3Kamm OT CTOEK KapKaca GoHapsa 1 T.n.

MepeyncneHHble HArpyskuM cnepyer y4yuTbiBaTb B HaMmeHee ONaronpuATHbIX CO4YeTaHMUAX.
KoadodunumneHTbl covetanHuii npuHumatot no CHuMM 2.01.07. MocKonbKy npu pacyeTte 060104KMU peLlaeTca
He/NIMHeMHaa 3ajaya, TO He AOMyCKaeTcA MNPOU3BOAUTb PacyeT Ha BO34ENCTBME OTAE/NbHbIX BUAOB
Harpy*KeHMA c NocaeAyoLWNMM CYMMNPOBAHUEM. B KaxKA0OM ciydyae HeoH6X04MMO NPOU3BOANTL PacyeT Ha
BO3MOXHble KOMOMHaLMK Harpy3oK.

Mpun aTom cnepyet MMeTb B BUAY Cneaytollee: Npu HarpysKe, NPUAOKEHHOM K Noato 060104KH,
nsrnbaroLLas Harpyska nonoxKuTtesibHa (HanpasaeHa BHU3), NPW HAarpy3Ke, NPUIOKEHHON K guadparmam,
- oTpuuaTtenbHa (HanpasneHa BBepx). CHeroBas HarpysKa, NpuWIoXKeHHas Ha O4HOM NONOBMHE NPOJIeTa,
C033eT Ha Hell NONOXUTENbHYIO W3rMbalolLyto Harpysky, Ha Apyroh - oTpuuaTtenbHyto. Cubl
npeABapuUTEeIbHOro HanpsaXKeHUs paboyel apmaTypbl AMadparm co34at0T NONOKUTENBbHYIO M3rMDALOLLYIO
Harpysky Ha 060104Ky.

14.1.12. Mpun paBHOMEPHOM HarpyxeHun (puc. 14.6) peleHMe HeNUHENHOM 3agaun Aand

qb,max

onpegeneHnAa MaKCUMabHOM BEINYUHDI - pvaeTHoﬁ M3FM6aIOLLI,El71 Harpy3km Ha 1 M2 - UMeeT BUA,



Wo

,max

G+ay)x

qb,max = qM - 1_
%o , (14.15)

roe Iu . pacyeTHas pPaBHOMEPHO pacnpedeneHHasa Harpyska Ha 1 M2, npuaoXKeHHan
HenocpeaAcTBEHHO K 060/104Ke C yyeTom ee Beca (6e3 yyeTa Beca gnadpparm);

w, . o
O,max pacyeTHbIN NporMb naHenu B cepeanHe NposeTa, onpeaensemoii no popmyne (14.16);
g - 9KBMBaNEHTHaA N0 MOMEHTY B cepeanHe NpoJieTa pacyeTHaa PaBHOMEPHO pacnpeaeneHHan
Harpy3ka Ha 1 m2 ¢ yueTom Beca NaHenu;

v . BEPTMKANbHAA Harpyska Ha 1 M2, 3KBMBAJIEHTHAA MO HOPMaJibHOM CUNe, BO3HUKAOLWEN B
060/104Ke OT NpeaBapUTENbHOIO HaNPAXKEHUA NaHenu, onpeaenseman no ¢opmyne (14.20);

X . KO3QDULMEHT, YUUTLIBAIOLWMIA HEPABHOMEPHOCTb pacrnpeaeneHmsa Cua cKatusa B 06osouKe,
onpeaensemblt no dopmyne (14.21).

CRARAR AU RSB BN RN NNV ASRERAPRERIRRRRIRDENASHERAITIR

1 - ocb 0601104KM; 2 - OCcb paboyelt apmaTypbl Anadparmol
PucyHok 14.6. PacyeTHan cxema naHenn-ob6onoukm KHKC

BennuuHbl, BxogdAuime B ypasHeHue (14.15), onpeaensatoT no popmynam:

Wy wv—(wy—wp) 1—i

“;(14.16)

0,1737° A
w, = 2B o e 24| 10,002E,

z,E, A4,

;(14.17)
Peopl2
? 6E,l

red0 ; (14.18)

Zb:b_/b‘o. a:Es/Eb.

. 2
qu - 8RS‘ASZO /bol , (14.19)



(o2
rae 7 - npeaen TeKydectu apmaTypbl avadparm, NpMHMMaeMblit No cooTseTcTeytowmMm FOCTam;
w o
Y - npornMb naHenu, COOTBETCTBYIOLLMIA HauyaNy TEKYYECTU apmaTypbl guadparm;
? - BbIrM6 NaHenn OT CUN NPEeABaPUTENbHOTO HaNPAXKEHN;
$ - MoAyAnb ynpyroctu pabouyeit apmatypbl anadparm;

(o2
P2 _ BeNMYMHA NPEABapUTENBHOMO HaNpFAKEeHUA B apmaType C Y4eTOM BCeX MNOTEPb,
onpeaenaemasn no CI 52-102;

_8_P ]redO —e
I bol2 VoA eao v

; (14.20)

Z = bf'50yOZO /]redO' (1421)

roe 0w A"edo - TO/NIWMHA 0607104KM U NAOLWaAb NPUBEAEHHOIO CEYEHUA NAaHEIN B cepeaunHe ee
nponeta;

P - paBHogelcTBYylOW@A YCUAMIA B HanpsiraeMol apmatype C Yy4eTom BcCex MoTepb
npeABapuUTeIbHOIO HaMNpPAMXKEeHUS.

Ecnu B cooTBeTcTBUM € dopmynoli (14.21) x> 1, TO cnegyet NPUHMMATL x=

qb ,max

. (o2
Mpu onpeaeneHnn nsrnbarowet HarpysKkm BeAnuMHbl P2 1 P, Bxoaswme B Gopmybl

=1,1
(14.17), (14.18) n (14.20), Bbtamcnsior npu 7 %

14.1.13. MUHMMaNbHYIO BEAUYNHY U3TMBatOLLEN Harpy3Ku @ min

naHenn onpeaensaoT no popmyne

NPy PaBHOMEPHOM Harpy»KeHuu

0,min

Dymin =490 — I—Z— (g+ay)x
0 ,(14.22)

W. .
rae %M pacyeTHbI NporM6 NaHeNM B cepeauMHe MpPO/MeTa NPU HarpysKe, PaBHOW d,
onpeaensemblit no popmyne

q
WO,min = Wy _(Wy _Wp) 1__,

9 (14.23)

w w (o)
3gecb Y, 7, Iy , X onpegensaoT no dopmynam (14.17), (14.18), (14.20), (14.21); 2, p
7y =09

onpeaensaoT npu

. 2
q, =80 ,4,z,/ byl (14.24)

14.1.14. Mpu HarpyKeHMM naHenn-oboN0YKM MOCTOSHHON pPaBHOMEPHO pacnpeneneHHon



HarpysKoi g B COYETaHWM C HaArpy3Koi OT CHera p, Pacno/IoKEeHHOMN Ha NeBOM NONOBMHE NponeTa (puc.

14.6), usrnbatowme Harpysknm COOTBETCTBEHHO ANSA /JIEBOM Do M npasoW Do.r NONOBMH MNponeTa

onpeaensaoT no Gopmynam:

21+ Y)Wy max | 3+2
. Lovqy |y

o1 =Y9u; — 1-
2+7)z, 3 ; (14.25)
4, =4 2o 3+7g+q X
br — UYmy | T N
2+7)z L3 , (14.26)

roe qM*l, Duar paBHOMEPHO pacnpeaeneHHble HarpysKu, NPUAOMKEHHblE HEMOCPEACTBEHHO K
060/104Ke COOTBETCTBEHHO Ha /1IEBOW M MpPaBoOW MNOJMIOBMHAX MpojeTa C y4yeTom COBCTBEHHOrO Beca

060/104KY;
7 OTHOLLEeHMEe BPeMEHHOW (CHeroBon) K NOCTOSAHHOW PaBHOMEPHO pacnpeseeHHON Harpyske,

onpepensemoe no popmyne
y=rlg (14.27)
q.

W, W, .
3gece  Omax o T0.min BbluMCAAT no dopmynam (14.16) n (14.23), 3ameHsa q Ha ,

onpeaensemyto no popmyne

4. =8+0.5P (14,8)

14.1.15. Mpn onpeaeneHUn M3rMbaloLWmMx Harpysok Do, " Do.r COOTBETCTBEHHO BbIYUCNAIOT

Be€/INYUHDLI

WO,max " qN npw 7sp :1,1;

Y :O,9_

W, .
0,min " qN npw

MNpeaenbHana Hecywana cnocobHocTb 060104KM Ha U3rMb6 onpenenseTcs Ha OCHOBe MpPUHUMMA
npeaesbHOro PaBHOBECUA UCXOLA M3 XapPaKTEPHOW CxemMbl paspylleHna 060/104eK paccMaTpMBaemMoro

Tuna (puc. 14.7).
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a - BuA Ha anadparmy; 6 - nnaH; 1 - 060104Ka;
2 - pabouas apmatypa anadparm; 3 - TpELWUHbI
B AMadparme; 4 - nnacTMYeCcKMe WapHUpbI B 060/104Ke

PucyHok 14.7. Cxema paspyLueHus naHenmn-o6ono4kmn KHKC

B HamMbonee pacnpocTpaHEHHOM C/ly4Yae Npy apMUPOBAHMM OAHOW CBAapHOW CeTKoW ¢ paboummm
CTEPKHAMM, PACMONOKEHHbIMU BAOMb 06pasytowelt 060104KM (T.e. NMonepek MaHenn), U Npu cxeme
M310Ma C TPEMA NJACTUYECKMMM LAPHMPaMK (MO OCK NaHean M No AMHUAM COMpPAXKEHUs 060N0UYKM C

) qu

ByTamun guadparm , KH Ha 1 m2 060s104KHK, onpegensatoT no opmyne

_8000RA [ o RA

‘ I} " Ry,

roe ¢ - pacyeTHoe conpoTuBaeHue paboueit apmatypbl 060104KKM, MIa;
5 - naowaab ceveHuns paboyeit apmaTypbl, M2, Ha 1 M 060104KH;
b - pacctoanune B ceeTy mexay Bytamu anadparm, m;

* - TonwWwmMHa 060104KM B pacCMaTPUBAEMOM CeYEHUU, M.
ABCONIOTHbIE BENMYMHBI pacyeTHbIX M3rMbalolWwmnx HarpysoK, HalleHHble n3 ypasHeHuid (14.15),
(14.22), (14.25) n (14.26), He AONKHbI NPeBbIWATb NPeAeNbHOM U3rnbatolein Harpyskum, onpeaeneHHoM
no dopmyne (14.29).

MpoBepKa NPOYHOCTM CONpPAKEHUA 060104KN € Anadparmoit

14.1.16. NMpoYHOCTb conpaxKeHns 060104KM C gruadparmamm peKomeHayeTcs NPoBepATb PACYETOM
Ha n3rnb cedennit lI-Il u llI-lIl (cm. puc. 14.5) npu aenctBum Ha 0BOJIOYKY pacuyeTHbIX M3rMbaroLimx
Harpysok, npegnosaras, YTo pacyeT camoi 060/I0YKM HA M3rMb npoBeAeH 3apaHee U BEIMYMHbI
pacyeTHbIX U3rnbatoLLMX HArpy3oK Npu HaumeHee 61aronNPUATHbLIX CXeMax HarpyXeHua n3BecTHbl. Mpu

3TOM NPUHMMAETCA, YTo M3rMbarowme MOMEHTbI B BepTMKasbHOM cedeHun |-l (y Hayana ByTa) U
ropusoHtanbHom cedenuun llI-lll (no amnadparme) oamMHaKoBbl. BennuuHy pacyeTtHoro msrmbaroulero
MOMeHTa 2 U 3 gna aTMX cedeHult onpeaenatoT no opmyne



2
M,=M,=—q i+ﬂ(ab+zb)

162 , (14.30)

rAe q - pacyeTHaa U3rnbaloLLan HarpysKka A1 PaccCMaTPMBAEMOM CXEMbI HarPYKeHUA;
a, [
by "0 - cm. Ha puc. 14.2.

BennumnHa mnsrnbawollero mMomeHTa 2 nonyyaeTca OTpULATENbHOW, Koraa npeobnagatouiee
[eNCTBME OKasblBalOT Harpysku, PacrosioKeHHble Ha nose 060/0YKM, W MOSOMKMTENbHOW, Koraa

npeobnafatoT Harpy3Ku, NPUAOKeHHble K Anadparmam. Ecnm nsrnbaowmin MOMeHT 2 oTpuuaTeneH,
TO pacTAHyTON apmaTypoii B cedeHuu lI-1l (puc. 14.5) cnykaT nonepeyHble CTEPKHU OCHOBHOM CETKM 3
060/104KMK, a B ceyeHuu llI-1ll - Hapy*KHasA NogBecKa 5, pacnonoxeHHan B BEPTUKA/IbHOM pebpe *KeCTKoCTH
anadparmol. Maowagb CevYeHUs 3TUX APMATYPHbIX 3NEMEHTOB A0/KHA obecneymsaTb BoOCNpuUATHE

M M
MOMEHTa 2. Ecnm npun BCeX KOM6MHaLI,MFIX HarpyxeHua VI3FVI6aI'OLLI,MM MOMEHT 2 ocraeTca
oTpuLaTeNIbHbIM, TO YCTAaHOBKA AOMNOJIHUTENbHbIX CETOK 7 B BYyTax M BHYTPEHHUX MNOABECOK 6 B

anadparmax He Tpebyetca. WX ycTaHaBAvBaloT (MO pacyeTy) TO/IbKO B Tex C/Ayyasx, Korga 2
NOJIOXKUTENIEH.

PacyeT NOKpbITUI Ha Harpy3KM oT NOABECHbIX KPaHOB

14.1.17. NoKpbiTa K13 naHenein-obonoyek KKC MoryT HecTM HarpyskM OT MOABECHbIX
anekTpmyecknx KpaHos no NOCT 7890. TunoBbie CXeMbl HAarpyXeHuna npuseseHsl Ha puc. 14.8.
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PucyHok 14.8. TunoBble cXembl HarpyxeHus (a, 6, B)
NOKPbITUA U3 NaHenein-obonouek KKC nogBecHbIMM KpaHamm

Mo cxemam a U B MaKCMMasibHas rpy30no4beMHOCTb KPaHOB cocTaBaseT 5 T, no cxeme 6 - 3,2 7.
Basikn KPaHOBBIX MyTel BbINONHAOTCA Hepa3pesHbiMU. Mpy pacyeTe NPUHUMALOT, YTO HA KaXKaol Konee
MOTYT Haxo4MTbCsA MO fABa MaKCMMaibHO COAMMKEHHbIX KpaHa. KoadoduumeHTbl coyeTaHuUa KpaHOBbIX
Harpysok mexay coboi 1 KoadpdULMEHTbI MX COYETaHMUA CO CHErOBOM HarpysKon npuHmumatotcs no CHuM



2.01.07. Y nonepeyHOro TemnepaTypHOro LwBa caeayet npeaycmatpuBaTtbh LUApHUPHOE coefnHeHue
KOHU,0B 6a/10K KPaHOBbLIX NyTEN, HE MPENATCTBYOLLEE B3aUMHOMY MOBOPOTY MX KOHLLEBbLIX CEYEHUI, HO
cnocobHoe nepenaBaTb BEPTMKANbHYIO MONEPEYHYIO CUY, BOSHUKAIOLWYIO OT KPaHOBbIX HArpy3sok. Mpu
pacueTe cieAyeT y4nTbIBaTb MaKCMMAIbHO BO3MOXKHOE NPUBANKEHME KPAHOB K TOPLLEBOM CTEHE 34aHUA
C Y4ETOM PaCMoIOKEHNA TOPLEBbLIX YNOPOB HA 6asIKax KPaHOBbLIX NyTEN.

OCHOBHOW 3afayeit pacyeTa ABAAETCA ONpeAeneHWe Harpysok, nepenalowuxca OT KPaHoB Ha
NaHeNb-060/104Ky, HaXxO4ALLYIOCA B CUCTEME MOKPbITMA. 3ajaya pelaeTca Mo MNPUHUMMIY pacyeTa
Hepaspe3HoW 6asku KPaHOBOrO NyTU KaK BaskM Ha ocesaloLLmMxX ONopax, KOTOPbIMM CAYXKaT Anadparmbl
naHenen-obonoyek. lMpu 3TOM CBA3b MeXAy OMOPHbIMU AaBAEHUAMM bBaNKM U BepTUKaJbHbIMU
nepemelleHMAMN  guadpparm NPUHUMAETCs HenuHerHoW. PacyeT cocTouT U3 onpegeneHus
MaKCMMasibHbIX HArpysok, nepegatowmxca Ha guadparmbl naHenein KHKC, n HarpysoKk oT KpaHoB, npu
KOTOpPbIX BO3HMKAlOT HambonblumMe oTpuuaTenbHble MOMEHTbl B 0060/704Ke. B cBA3M c Tem u4TO
paccmaTpuBaemas 3afava ABAAETCA HE/IMHEMHOM, TO B KaXAOM C/lyd4ae OHa peLuaeTca npu YC10BUM
OZHOBPEMEHHOIO BO34,EMCTBUA Harpy3oK OT NOKPbITUA U NOABECHbIX KPAaHOB B HAMMeHee 61aronpuATHbIX
coyeTaHuAX. PacyeT pekomeHAyeTca BbIMOAHATb YAC/IEHHbIMU MeTO4aMM C NpumeHeHnem IBM.

KoHcTpynpoBaHue naHenei-obonouek KHKC
M MOKPbITUI C UX MPUMEHEHMEM

14.1.18. MuHMManbHasa ToAlWMHa 060/I0YKM A0/MKHA 6biTb He meHee 30 mMMm; Auadparmbl
PEKOMEHAYETCA MPOEKTUPOBATb 0OJErYeHHON KEeCCOHMPOBAHHOM KOHCTPYKLMU C BEPTMKAsbHbIMM
pebpamm KecTKOCTU U MMHUMAIbHOM TONLLMHOWM CTEHKK, paBHOM 40 MM. MMHMMAIbHAs TOJILLMHA CTEHKM
B MEepPBOM OT OMOpPbl KeccoHe Auadparmbl NpuHMMaeTcs pasHoi 50 mm. ConpsrkeHne 060/1I04KKU C
Anadparmamu BbINONAHAETCA C NPUMEHEHWEM nonorunx ByTos (i = 1:5), Kak NnokasaHo Ha pwuc. 14.2.

14.1.19. OcHOBHylO Hanpsiraemylo pabouyto apmaTypy naHenm (puc. 14.5) pekomeHpyetcs
NPOeKTUPOBaTb M3 ABYX NpPeABapuUTEe/IbHO HaMNpPAXEHHbIX 3/eMEHTOB, PACMONOMKEHHbIX B HUXKHEN
YTO/LWEHHOW 30He guadparm. ITa apmaTypa NPOEKTUPYETCA U3 CTEPKHEBOM CBApPMBAEMOM CTa M KNaccoB
A500 - A800 u, KaK NpaBK/IO, BbINOAHAETCA U3 OL4HOrO UM ABYX BMJIOTHYHO PACMO/IOXKEHHbIX CTEPXKHEN B
Kaxkaom pebpe (guadparme). Bo3mMOXKHO TaKKe NMPUMEHEHME B KayecTBe HanpAraemoln apmaTypbl
naHenen KK C xonogHoaepopmmpoBaHHOM apmaTypbl nepuoanyeckoro npoduas knaccos ot Bp1200 go
Bp1500 (Bp-Il) u kaHaTOB K-7, K-19.

Mo KOHLAM HanpAraembIx 3/leMeHTOB paboyeit apmaTypbl NpeaycMaTPUBAOTCA NPUKPENIEHHbIE K
HUM CTanbHble aHKepHble aeTanu (cm. puc. 14.15). 9TM ageTanu A0AKHbI obecneunBaTb HaJexHoe
3aaHKepuBaHue paboyei apmaTypbl B 6eTOHE ONOPHOrO Y312 NaHe NN, TaK KaK 3Ta apmaTypa UrpaeT posb
3aTAXEK paccMaTpuUBaemMoi CBOAYATOM CUCTEMBI.

14.1.20. ApmupoBaHue 060J/IOMKM HaA3HaA4YaeTcs MO pacyeTy M BbINOJHAETCA M3 CBapHOM
apMaTypHOW CeTKM py/IoHHOro Tvna. Maowaap cedyeHMa apmatypbl (B % MONHOM NioWwaan cevyeHus
6eToHa 060104KK), PacroOKEHHOW B CpeAHeN YacTu NposeTa mexay Todkamu 4 - 5 (cm. puc. 14.4),
OO/MKHa 6bITb He MeHee: nonepeyHoit - 0,3; npoaonbHoM - 0,2.

Ounadparmbl, Kak npaBuno, cnegyet apmMupoBaTb CBAaPHbIMM KapKacaMm TOJIbKO B OMOPHbIX 30HAX

(Ha yyacTkax anvHowm 0, llo unan 6onee, B 3aBUCUMOCTM OT PE3Y/IbTATOB PacyeTa), a TaKKe CTePKHAMMU-
noABecKkaMu, pacnosIoKeHHbIMU B BEPTUKANbHbIX pebpax anadparm.

14.1.21. NaHenn KKC pekomeHayeTca NpoekTMpoBaTb U3 6eToHOB Knaccos B25 - B40 Ha cxkaTue B
3aBUCUMOCTM OT PAa3MepOoB NPOaEeTa MU Harpy3okK. B Tex ciyyasx, Koraa aTo TEXHUYECKU U SKOHOMUYECKN
uenecoobpasHo B AaHHOM paloHe CTPOMUTENbCTBA, PEKOMEHAYETCA NMPOEKTUPOBATb NAHENN-060/104KM
KHC 13 6eTOHOB TeX }Ke K/IacCOB Ha MOPUCTbIX 3aMO/IHUTENAX. PEKOMEHAYETCA TaKXKe MPOeKTUpPOoBaTb
KOMMJ/IEKCHbIE NaHeNn-060104YKM NOBbLILEHHON 3aBOACKOW FOTOBHOCTU C 3PPEKTUBHBIM MAUTHLIM
yTennutenem (6e3 CTAXKKM) U KpoBAEW, MPUKIEEHHbIMW Ha 3aBOAE.

[ns nponycka BEHTUAALMOHHBIX LWWaxXT U YCTaHOBKM KPbIWHbIX BEHTUAATOPOB NpeaycmaTpmBaeTca
N3roToBJIEHWE NaHenen ¢ oTeepcTuamm anametpamm 400, 700, 1000 1 1450 mm, pacnonoXKeHHbIMMK No
OCM MaHenAn Ha PasfIMyHbIX PACCTOAHMAX OT TOpLQ, BOKPYr KOTOPbIX NpeaycMmaTpuBaeTcs
coOTBETCTBYlOLWEE ycMneHne 060104KM NO pacyeTy.

[na ycTpoiicTBa cBETOA3PaALMOHHbLIX MW 3eHUTHbIX GOHapein naHenu ciegyet NPOEKTUPOBATb C



npoemamu (puc. 14.9) paamepom 2,5 x 6 m - gnsa naHener pasmepom 3 x 18 m 1 2,5 x 9 m - gns naHenem
3x24 m.
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e 18; 24 M ﬁ]#

a - nnaH; 6 - NPoAo/bHbIN pa3pes Mo ocu NaHenu

PucyHok 14.9. NMaHenb-o60104ka KKC c npoemom
O1A CBETOA3PALLMOHHOIO AN 3eHUTHOTO PpoHapA

Mo nepumeTpy GOHapHOro npoema B 060/7104Ke NpeaycMaTPMBALOT NaaBHoe yToaweHne o 70 - 80
MM; CXaTyto 30Hy Anadparm B npegenax npoema pPeKOMeHOYyeTCA COOTBETCTBEHHO ycuamBaTtb. B
060/104Ke M B CXKATON 30He amadparm B COOTBETCTBUM C PacYeTOM PEKOMEHAYETCA YCTaHaB/AMBaTb
OONOMIHUTENIbHYIO apMmaTypy.

14.1.22. Ana coBmecTHOM paboTbl naHenen KK C c Kapkacom 34aHUA A0MKHO BbITb NPeayCcMOTPEHO
MX KpenneHue CBapKOM BO BCEX YeTblpex Yyraax MaHenuM K MNpoAos/ibHbIM HECYLUMM KOHCTPYKUMAM
NOKPbITUA. ITO KpenaeHwe peKomeHAyeTCA OCyLWecTBAATb C MPUMEHeHUEeM UCTOBbIX LWAapPHUPOB,
obecneynBaloLWMX BO3MOXKHOCTb MOBOPOTA CEYEHUA NAHEAN B BEPTMKANbHOM NAOCKOCTWU. JlncToBble
LAPHMPbI AO0AXKHbI 6bITb 3aNPOEKTUPOBAHbI TaK, YUTOObl OHM MOT/IM 3apaHee Ha 3aBoAe NPUBAPUBATLCA K
3aKMagHbIM  AeTanfiM MNpPOAONbHbIX KOHCTPYKUMA. MecTKoe KpenneHwe naHenei, cospatolwiee WuXx
3awemsieHme Ha onopax, He AoMNyCcKaeTcA.

Mpw npoekTMpoBaHUM paboyeit apmaTypbl U3 BbICOKONPOYHOM NPOBOIOKM MU CTa/IbHbIX KAHATOB
KOHCTPYKLIMM aHKepoB AO/XHbl obecneymMBaTb BO3MOMKHOCTb MNpefBapUTE/IbHOTO HaMpAXKEeHUA npu
HaTAXEHMM apMaTypbl C 3aXBAaTOM 33 aHKepa apMaTypHbIX 3/ieMeHTOB. [1py nogbeme CTPONOBKY NaHeAu
cnenyeT OoCyLLeCTBAATL TO/IbKO 32 OTBEPCTMA B YINOBbIX aHKEPHbIX AeTansax (puc. 14.5).

Ha Bcex ctaguax npou3BOACTBA, CKNAAMPOBAHMA, TPAHCMOPTUPOBAHUA W MOHTaXKa MNaHesb-
060/104Ka 40/1XKHA ONMPATLCA TOJIBKO Ha Yr/10Bble aHKepHble AeTann. TpaHcnopTuposaHue naHenen KHKC
npeaycMaTpmMBaeTCs Ha TPaAHCMOPTHbIX CPEeACTBaX C KEeCTKoW (Ha w3rmb u KpyyeHue) rpy3oBol
nnatbopMoi, pasmepbl KOTOPOM AOMKHbI ObITb HE MEHee TPAHCMOPTUPYEMbIX MAHENEN.

14.1.23. Ana npou3BOACTBEHHbIX 34aHWI, rae TpebyeTca NPOMNycK KOMMYHUKaLMi B npeaenax
NOKPbITUA, pa3paboTaHa NaHenb-060/04Ka KOMMYyHUKauMoHHoro TMna (KCO) - KopoTKkas cknagKa ¢
ABYMSA NPoAo/ibHbIMU Anadparmamun B Buge 6e3packocHbix Gpepm NoMroHasbHOTO o4epTaHus (puc.
14.10, a). Takne KOHCTPYKLMMU MOTYT ObiTb MPUMEHEHbI TaK¥Ke W ANA YCTPOMCTBA NOKPLITUIN 3a/bHbIX
NOMELLEHWNI FPaXKAaHCKUX 303aHUIA.



6)

a - NOKPbITUE C NPUMEHEHNEM TO/IbKO NaHene-obono4ek KCO;
6 - NOKpbITUE C NpUMEHeHUeM naHenei-obonouvek KCO
N AOMNONHUTENbHBIX UMANHAPUYECKMX NNACTUH-060104EK;
1 - naHenn-060n04kn KCO; 2 - onopHbIe KOHCTPYKLUMK B BUAE
depm; 3 - npegHanpaAXKeHHbIe UMAMHAPUYECKME NAACTUHbBI-060104KN

PucyHok 14.10. MoKpbITMA C NPUMeEHEHMEM NaHenel-o6ono4vek KCO

JononHutenbHoe ynyylleHWe MOKasaTeseld MaTepuasoeMKOCTU U CTOMMOCTb STUX MOKPbITUIA
CBA3bLIBAIOT C NPUMEHEHNEM KOMBMHUPOBAHHOIO BapuaHTa. Takoe NoKpbiTUe cobupaeTca U3 naHenemn
KCO M TOHKOCTEHHbIX MpeAHanpAMeHHbIX UWAWMHAPUYECKMX MNACTUH-060/04eK, YKAaAblBaeMbiX Ha
BEPXHME rPpaHu ABYX CMEXHbIX NaHenel, pa3aBuHYTbIX Ha paccTosHue 3 m (puc. 14.10, 6).

14.2. CermeHTHble cBOAbl U3 NaHenel-obonovek KHC
Ob6Lwue nonoxeHua

14.2.1. CermeHTHbIl cBOA, U3 ABYX NaHenen-obonouek KK C npoekTnpyeTtcs B BUAE TpeXLapHUPHOM
cuctembl. CBOAbI MOTYT YCTaHAB/NMBATLCA Ha NPOAO/IbHbIE KOHCTPYKLMM U KONMOHHBI 3aaHuA (puc. 14.11)
M CNYXUTb Hecywen W OrparKaarolein KOHCTPYKUMAMM  MOKPbITUA AMBO  yCTaHAaBAMBATLCA
HenocpeAcTBEHHO Ha ¢yHAameHTbl (puc. 14.12) B cny4ae NPUMEHEHMA [AAA CKNAAOB  CbIMy4Ymx
MaTepuanos U APYrux cCOopyxeHui. B nepBom ciyyae cBOA, AO/KEH MMETb 3aTAXKKM, KOTOpble MOTyT
BbIMNO/MHATLCA OTKPLITHIMU CTANIbHBIMU WU KeNe300ETOHHbIMU C MpPenBapUTE/ibHbIM HaMpPAXKEHUEM.
CTpeny nogbema CBOZa pekoMeHayeTcs NPUHUMaTL B Npegenax ot 1/9 oo 1/8 ero nponeta.



1 - naHenb-o060n104ka KHKC; 2 - KntoueBon WAPHMP CBOAA;
3 - 3aTAXKMK; 4 - noaBeCcKn

PucyHoK 14.11. KOHCTpPYKTMBHAA cxema
CEMMEHTHOrO CBOAA ANA NOKPbLITUI, onunpatoweroca
Ha NpoAo/ibHble BaIKM KapKaca 34aHuA

1 - naHenb-o60n04Ka KHKC;
2 - KNOYEBOW WapHUP; 3 - PyHAAMEHT

PucyHok 14.12. KOHCTpYKTUBHAA cxema
CEermMmeHTHOro CBO/a, ONUPaloLWerocs Ha GyHAaMEHTbI

MponeTbl CBOA0B, ONUPAIOLLUXCA HA KOJIOHHbI U NPOAO/IbHbIE KOHCTPYKLMU, MPUHUMAIOT PaBHbIMM
24, 36 unn 48 m. Mpu onnpaHMn Ha dyHOAMEHTbI NPOAETbl CBOAOB Ha3HayaloTCcA B 3aBUCMMOCTM OT
TEXHOJIOrMYecknx TpeboBaHMM 1 pasmepoB NpumeHaemMblx naHenen-obonovek KHKC, a Takke oT cTpenbl
nogbema coopyXeHua n moryt gocturatb 40 - 50 m.

14.2.2. CermeHTHbI CBOA, U3 TPEX LUAPHUPHO CoOeANHEHHbIX MexKay coboit naHenel-obonouek KHKC
npueeaeH Ha puc. 14.13. CBog BKAOYaeT B ceba 3aTAXKKM, COEAMHAOWME HAPYKHblEe Kpaa CBOAA, U
cucTeMy TMBKMX cBA3el, 06Pa3yHOLLMX NPOCTPAHCTBEHHYIO CBA3EBYIO CUCTEMY, KOTOPas B NiaHe MMeeT
dopmy pombos (puc. 14.13, 6).
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a - BuA cboKy; 6 - nnaH cBoAa, COCTOALLETO MO AJ/IMHE
13 6 naHenen-obosouek KHKC; 1 - onopHas KOHCTPYKLUS;

2 - naHenn-o6on04Kkm KHKC; 3 - 3aTAKKU; 4 - HAKNOHHbIE CBA3M,
obpasyoline B NnaHe pOMBUYECKYIO CUCTEMY CBA3EN; 5 - CTOMKY,
CHab)KeHHble HanpAraloWwmMm yCTPOUCTBOM; 6 - AOMNOIHUTENbHbIE

CTEPKHU, COEAUHSAIOLLNE HUXKHME YI/bl TPEYTO/IbHON PeLLeTKY;

6' - onopHas cBA3b TPEYroNbHOM PeLLeTKN

PucyHok 14.13. KOHCTpYKTUBHAA cucTema
CermeHTHOro ceoga m3 Tpex naHenen-obonoyek KHKC

Ctpeny nogbema CBOA0B, OYEPUYEHHbIX MO AYre OKPYKHOCTU, PEKOMEHAYETCA NPUHUMATb PaBHOM
1/7 nponeta. Mpn 3TOM NPO/IETbI CBOAO0B, COCTAB/IEHHbIX U3 NaHenen-o6o104ek 3 x 18 m 1 3 x 24 m, pasHbl

COOTBETCTBEHHO 52 1 69 M MeXKAY OCAMM OMOPHbIX KOHCTPYKLMN.
PekomeHzaLmMm No pacyeTy CerMeHTHbIX CBO4,0B

14.2.3. PacyeTbl CBOAOB CAeAyeT BbIMNONHATb YUNCNEHHbIMM MeTogamu C npumeHeHnem IBM c
Y4ETOM M3MEHEHUI FeOMETPUYECKOM CXEeMbl KOHCTPYKLUMW B MPOLECCE HarpyXeHMs M K MOMEHTY
ncyepnaHmMs ero Hecyuwei cnocobHoctn. CBog cneayeT MNPOEKTMPOBATb TakMm obpasom, 4TObObI
ncyepnaHue ero Hecyuwen cnocobHOCTM HAYMHANOCh C NMOSABAEHMA TEKYYECTU B MaTepunasne 3aTaxKek.

PacueTbl cBOA0B BbINO/HAOTCA HA Pa3/IMYHble COYETAHMA HArPy30K, BKAKOYAKOLWME CUMMETPUYHYIO
N HECUMMETPUYHYIO CHErOBble Harpy3Kku, MUHTEHCMBHOCTb KOTOPbIX NPUHMMAETCA B cooTBeTCcTBMM co CHUI
2.01.07 pana NOKPbITUIA CErMeHTHOro o4yepTaHuA. B pacyeTax NPUHMMAETCA CHUMKEHHbIA MOAY/b
aAedopmaumin 6eToHa B COOTBETCTBUM C N. 5.6 HacToAawwero CN.

w
14.2.4. BepTukanbHoe nepemelleHne 7 (ocagKy) KAOYeBOro ysna cBoAa M3 AByX NaHeneu-
060s10uek KHKC B MOMEHT Hayana TEKYYECTM 3aTAKEK onpeaensioT no dopmyne
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roe ! - nnowaab MOMEpPeYHOro Ce4YeHUsa CTalbHbIX 3aTAXeK wuan pabouyelr apmaTtypbl

Kene3obeToHHbIX 3aTaXeK OAHOI‘;I ceKkuuun ceoaa,

(o}
Yo- cpegHM npeaen TekydyeCTu maTepunania CTasibHbIX 3aTAXMEK WU pa60qem apmartypbl



ene3obeToHHbIX 3aTAXKEK, NPUHUMaeMbI No cooTeeTcTByOWMM FOCTam;
a y Ly - cM. puc. 14.14;
Y - pacyeTHoe conpoTMBEHNE MaTepUana CTa/bHbIX 3aTAKEK;
5 - pacyeTHoe conpoTmB/ieHNe paboyeit apmaTypbl Kee306eTOHHbIX 3aTANXKEK;

$ - MOAY/b YNPYrocTy maTepuana CTa/ibHbIX 3aTAXKEK UK paboueii apMaTypbl Kene306eTOHHbIX
3aTANKeK;

A, =b;0, 5 - (14.32)
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K =1-22_"C»
Oy (1433)

(o2
rae P - npeAsapuTeNnbHOE HanmpsXeHue B apmaType »Kene306eTOHHbIX 3aTAXeK A0 06yKatua

ysp :O’9 .

6eToHa npwm

Ao Vo = 0,9

P - notepu NpeaBapUTENbHOrO HaMPAMKEHWA B apmaType 3aTAXeK npu

K =1

OTKPbITbIX CTa/ZIbHbIX 3aTAXEK !

; AnA

1 - naHenb-o60n04ka KHKC; 2 - ynop 3aTaXKKK; 3 - 3akNagHas
[eTanb C OTBEPCTUEM AN1A WapHUpPa; 4 - ocb paboyeit apmaTypbl
anadparm; 5 - ocb 3aTAXKKMK; 6 - 0Cb ONOPHOM KOHCTPYKLNK

PucyHok 14.14. leomeTpuyeckasa cxema
TpexLwapHUPHOro CermeHTHOro cBoAaa

[nsa onpepeneHnsa ocagKuy KAOYEBOTO y31a CBOAA W NPW pacyeTHbIX Harpyskax 8 dopmyny (14.31)

G “ ~
BMeCTo 7 MOACTaBAAIOT BEAWYMHY PacYeTHbIX HaMNPAXeHWUW B CTa/lbHbIX 3aTAXKax Mau paboueit
apMaTypbl Kesie306eToHHbIX 3aTAXeK B cootBeTcTBMuM ¢ CIM 52-101 u CMN 53-102.

KoHcynbTaHTlAOC: NpumeyaHue.
B oduumanbHom TeKkcTe AOKYMEHTa, BUAMMO, AOMylleHa onedyaTka: NyHKT 14.29 oTcyTcTByer.



BepoAaTHO, nmeeTca B BuAy NyHKT 14.2.9.

14.2.5. MNpu pacyeTe CermeHTHOro cBoAa W3 Tpex naHenen-obonoyek B nposeTe npwu
HECUMMETPUYHOM HarpyKeHMM B HAK/IOHHbIX CTEPXKHAX TPEYro/ibHOM peweTkn (4) U B AONONHUTENbHbIX
CTepXHAX (6) (puc. 14.13) BO3MOMKHO NosiBNeHWEe HEBOMbLUIMX MO BEAUYUHE CHUMAOLWMUX YCUIUN, YTO
HegonycTMmo. s X UCKAtoYeHUn B npolecce cOOpKM CBOAA B HUX C MOMOLLbIO CNELMaNbHbIX YCTPONCTB
(cm. n. 14.29 HacTtoswero CI1) co3gatoTca npeaBapuTe/ibHbie PacTATMBalOWME YCUANUSA, MO BEIUUYMHE
NPEeBbILAOWME BO3MOMXKHbIE YCUIUA CKaTWA, BEIMYMHA KOTOPbIX onpegenseTca B npouecce pacyeTa
cBOAa.

KOHCTpyMpoBaHMe cermeHTHbIX CBOA0B

14.2.6. CermeHTHble CBOAbI BO BCEX CAy4aAX MPOEKTUPYIOT U3 NaHenen-obonodek KHKC wmpmnHom 3
M. OnvMHY naHenen gna CBOAOB M3 ABYX NaHesnel-060/104eK NPUHMMAIOT paBHoOM 12, 18 n 24 m, a ans
CEermMmeHTHbIX CBOAOB U3 Tpex NaHesnen-obonodek anvHoih 18 u 24 m. B Kaxkgon cekumm csoga U3 AByX
naHenen-obosodek KHKC (MOHTaXKHOI ceKuMn) A0MKHbI BbiTb NPeaycMOTPeHb! ABe 3aTAXKU. B cBoae,
obpasoBaHHOM W13 Tpex naHenen-obosiouek KHC, BHYTPEHHAS NPOCTPAHCTBEHHaA CUCTEMA,
obpasoBaHHan poMbBUYECKON CUCTEMON CBA3en, obecrneuymBaeT NOBbILWEHHYIO ECTKOCTb CBOAYATOro
MOKPbITUA, YTO NMO3BOAAET pacrnonaraTb 3aTAXKKU, BOCMPUHUMAIOLLME PACNOp, B LIBAX KaXaon BTOpoOM
naHenwu.

14.2.7. OnopHbiit K KoyeBolk y3nbl ceoga (puc. 14.15) npoeKTUpyloT No  NpuHLMNY
UMAMHAPUYECKOrO LWapHMpa, Pacno/ioXKeHHOro B 3aKNafHOW AeTanuM C OTBEPCTUEM, NPUBAPEHHOW K
paboyeit apmaType anadparm. B yane coeamHAOTCA 3aKnagHble AeTanu ABYX LWBOB: C O4HOM M ABYMSA
NAacTMHaMK, NPUYEM CYMMapHan To/WMHA ABYX KPpalHUMX NAacTMH O4HOW U3 AeTanel paBHa TOJLMHE
cpegHelt nnactuHbl gpyroi aetanu (ceyeHme 1-1 Ha pwuc. 14.15, a). ObpasoBaHMe LWAPHUPHOrO
coeguMHeHUA ABYX NaHenen-o60104YeK 3aBepLIaeTcss NPONYCKOM METaN/IMYECKOro CTepPKHA (WapHupa) B
COBMaBLUME OTBEPCTUS NAACTUH ABYX 3aKNagHbIX AeTanen (puc. 14.15, a). OnopHbIn WwWapHUp obpasosaH
no TUMNY KAOYEBOro, NMPUYEM Yy KpalHMX naHesel OnopHas 3aKnagHas AeTanb MMeeT ABe MAACTUHbI,
MeXKay KOTOPbIMM pacrnofiaraetca meTannmdeckas MaacTuHa ynopa 3aTsku (puc. 14.15, 6, B). Ocu
3aTAMKKM, ONOPHOTO LWAapHMpPa M ONOPHOM KOHCTPYKLUKU CLLEHTPMPOBaHbI B ONOPHOM y3/1€ CBOAa.
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a - KntouyeBow y3en; 6 - onopHbIl y3en C Kesie300eTOHHbIMU
npeaBapuTe/ibHO HaMNPAXKEHHbIMW 3aTAXKKaMU; B - ONOPHbIN y3en
C 3aTAKaMM U3 CTa/IbHOro NpokKaTa; 1 - naHenb-o60n04ka KHKC;
2 - ONOpHaA KOHCTPYKLUMA; 3 - 3aKNaAHble AeTaaun C OTBEPCTUEM

ONA WapHUPa; 4 - MeTannnyeckmi WwapHup; 5 - apmaTtypa
Anadparm nNanTbl; 6 - 3aTAMKKM M3 CTa/IbHOTO NPOKaATa;
7 - NnpeAHanpaXeHHble Kene3o0beToHHble 3aTAXKKMK; 8 - oTBEpCTME
ONA CTPONOBKK cBOAa; 9 - 3aKNagHas AeTaib ONOPHOM
KOHCTPYKUMK; 10 - METANINYECKMI YNOP 3aTANKKM

PucyHok 14.15. ¥Y3nbl cermeHTHOro csoa

FfeomeTpuyecKas Cxema CEerMeHTHOro cBoga npueefeHa Ha puc. 14.14. Cxema OMNOpPHOro ysna

onpeAenaeTca B3aMMHbIM PacroNOXeHUeM LLeHTpa y3na (TOYkM 1) u ueHTpa nAaTbl cBoAa (Touka  2).
NInHKUA, coegMHAOWAA 3TU TOYKWU, OO/KHA JieKaTb Ha KPMBOM [aBfieHMA CBOZa MPW PaBHOMEPHO
pacnpeaeneHHon HarpysKke, T.e. TaHreHC yr/ia HaK/oHa 3TOM IMHUU K TOPU3OHTY A0/IKeH BbiTb paBeH

tgay =4f. /1. (14.34)

14.2.8. ApmnpoBaHue auadparm u 0bONOYKM CnefyeT HaszHa4yaTb MO pacyeTy, HO He MeHee
KOHCTPYKTUBHOIO MWMHMMYMa, YKasaHHoro B n. 14.1.20 HacTtoAwero CIM. CrepHW-noasecku B
BEPTUKANbHBIX pebpax »KecTKocTu aAnadparm cinefyeT BbINOAHATb ABOMHbIMM, @ B BYTaxX COMpPAXKEHUA
060/104KM C gruadparmamm - yCTaHaBAMBATb KOHCTPYKTUBHbIE CeTKU 7 (cm. puc. 14.5).

14.2.9. B cermeHTHbIX CBOAaX, COCTOALWMX M3 Tpex NaHenein-obonouvek KHKC, npegsaputenbHblie



pacTarmeatowme ycuama (cm. n. 14.2.5) B cTepHeBbIX 31eMmeHTax (4) co3aaroTca ¢ NOMOLLbIO CTOEK 5 (cm.
puc. 14.13), obopyaoBaHHbIX HanpAralOWMM YCTPOMCTBOM, MNO3BOMAKOLWMM NpuaaBatb YAJUHEHUe
CTolKe.

PacTarnBatollee Hanpsi*KeHWe B CTEPKHEBbLIX 3/IEMEHTax 6 C0343eTcs C MOMOLLbIO Pa3/IMYHbIX
YCTPOICTB, MPOCTENLLMM U3 KOTOPbIX ABAAETCA Taapen.

MOHTa)K CBOAYATOro MOKPbITUA PEKOMEHAYETCA BECTU YKPYMHEHHbIMU MOHTaXKHbIMKU B10Kamu,
COCTOALWMMM M3 ABYX NaHenen-obonouek KKC, coegMHEHHbIX NO AJIMHHOW CTOPOHE CBAapKOM 3aKNaaHbIX
OeTanel C YCTaHOBKOW HaKNOHHbIX cBsizel 4 - cpegHUn BI0K UM HAKOHHbIX cBA3en 4 U 6' - KpalHue
610KK1, HanpsAraemMblX Ha COOPOYHOM CTEHAE YAJIMHEHUEM CTOMKM 5.

14.3. Tunepboanyeckne naHen-060104YKU
Ob6wwue nonoxeHusn

14.3.1. Twunepbonunyeckas naHenb-obosioMKa npeacTaBaseT cobon A/MHHYIO  000JI0YKY
OTpULATE/IbHON T[ayCcCoOBOM KPWUBU3HbLI, ObOpam/ieHHYI0 NpoAoabHbIMM 6BopTamuM U TOPLEBbIMMU
anadparmamu (BepTUKaNbHbIMU UM HAKJIOHHBIMU) C HUXKHUMM TOPU3OHTANIbHbIMM rpaHamu (puc. 14.16
n 14.17), cayxawmmu AN onMpaHUa NaHenn-ob0M0YKM Ha MNOAMAEPMKMBAIOLME KOHCTPYKLUMU.
JlnHelyaTan noBepxHOCTb 060/104KN NO3BONSET aPMUPOBATL MNAHENb NPAMOJIMHENHOM NpeaBapUTe/IbHO
HaNPAXXeHHOM apMaTypon.

(0,1—0,3)h,
(0,2—0,4)8,

(0,2—0,4)8,
(0,1 -—0,3)b01

a - C BepTUKaNbHbIMM TOPLEBbIMU Anadparmamu;

6 - TO Xe, C HaKNOHHbIMU; B - NONEepeYHoe ceyeHne naHenu;
I - N1aH apMUPOBaHMA NaHeNn C BePTUKANbHbIMU TOPLEBbIMU

Anadparmamu; 4 - To e, C HaKNOHHbIMM; 1 - IPOAOAbHbIN

6opT; 2 - anadparma BepTUKanbHaA; 3 - TO e, HaK/IOHHas;

4 - KapKac npoaoibHoro 6opTa; 5 - npeaBapuTeNbHO
HanpsAMeHHaA XxonoaHoAePpopPMMPOBaHHAA apMmaTypa Nepnoamnyeckoro

npodunsa (apmaTypHble KaHaTbl); 6 - cBapHasa ceTKa 060104KY;



7 - apmaTypa TopLeBoi anadparmol; 8 - BEPXHAA CBapHan CETKa
y Topua naHenu; 9 - apmaTypHas CeTKa B HAKNOHHOW guadparme

PucyHok 14.16. N'mnepbosanyeckan naHenb-060/104Ka,
apMMpOBaHHaA NakeTaMu U3 BbICOKOMPOYHOMN NPOBOIOKM

1=

T

t

HUMMETPUN
T ”l‘rpln

W
C
|

a - 0bwmit BMA; 6 - NonepeyHoe cevyeHune; B - NaaH
apmupoBaHua; 1 - TopueBoe pebpo; 2 - HaKNOHHaA
TopueBasa AMadparma; 3 - NpoAoAbHbIN 60pPT; 4 - KnAb;

5 - Kapkac npogonbHoro 60pTa; 6 - cBapHan ceTka 060104KMY;
7 - npeaBapuTeIbHO HanpAXeHHaa apmaTypa; 8 - apmaTypa
TopueBoro pebpa; 9 - BepxHAA CBapHanA CeTKa y TopLia NaHenu;
10 - 70O ke, HUKHAA; 11 - BepXHAA CBapHaA CeTKa Haj Kunem

PucyHok 14.17. T'mnepbonnyeckasn Knnesas naHenb-060/104Ka

14.3.2. NaHenn-060104KN C HAKIOHHbIMW TOPLLEBLIMM AMadparmamm NPUMEHAITCA 414 NOKPbITUI
OZHOMPO/IETHbIX U MHOrONPONETHbIX 343HWUN, @ C BEPTUKANIbHbIMM TOPLEBbIMU Anadparmamu, Kak
npaBuao, TONbKO A5 OAHONPOETHbIX. MaHenn-o60a04KM C BEPTUKAZIbHBIMKU TOPLEBLIMKU Anadparmamu
pekoMeHAyeTCA MPUMEHATb B NOKPbLITUAX MHOTONPONETHbIX 343aHUI NPU ONMPAHMK Ha WNPOKKE Banku,
YTO NO3BONSAET OPraHN30BaTb BOAOOTBOL MEXKAY TOPLAMM NAHENEMN.

14.3.3. BbICOTy ceyeHMa NaHenn-obosJIouKM B cepeguHe MposieTa pekomeHayeTcs NpuHMMaTb B
npeaenax ot 1/25 po 1/15 nponeta. Ctpeny nogbema 060104YKM B MPOAOABHOM HanpasieHUU
pekomeHayeTca NpMHMMaTh B npeaenax ot 1/60 ao 1/40 nponeTa.

rny6uHy BonH f npuHumatoT B npegenax 1/8 - 1/4 wnpuHbl bo, WMPUHY NPAMOJIMHENHBIX Y4aCTKOB
cevyeHua - NPoAoNbHbIX 60pTOB - 1/4 - 1/2 rny6uHbI BoAHbI f.

14.3.4. Ecav wupuHa u rnybuHa BOJIHbI OFPaHUYEHbl, CTPOWUTE/IbHYIO BbICOTY KOHCTPYKLIUK
yBENYMBAIOT NyTEM BBeAeHMA NpoaoabHoro pebpa-kuna (cm. puc. 14.17 v 14.18). Ana obneryeHusa
cbema naHenun ¢ Gopmbl BOKOBbIE FPaHKN KUAS caedyeT NPUHUMATL C YyKaoHom 1:50 - 1:20.
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a - nponetom 12 m; 6, B - TO e, 18 M (CO CN/IOWHbBIM KMUIEM
M C OTBEPCTMAMMU B HEM); T - TO Ke, 21 M (Co cnnoLHbIM
N 0b1eryeHHbIM KUNEM U C 3aTAXKKONM); 4, - TO XKe, 24 m

(c obneryeHHbIM KMnem, C OTBEPCTUAMM B HEM U C 3aTSXKKOMN)

PucyHok 14.18. NonepeyHble cevyeHnA
runepboanyeckmx naHenen-obonoyek

C uenblo ymeHbleHUA Maccbl HonbllenponeTHbiX NaHesnein-ob6oM04eK Kuab pekomeHayeTcA
BbINO/IHATL 06/€rYeHHbIM: C TOHKOM CTEHKOM U BEPTUKaNbHbIMU pebpamu KecTKocTu (cm. puc. 14.18, ru
) nam c oteBepctuamu (puc. 14.18, 8, a). MaHeNN-060/104YKU C OTBEPCTUAMMU B KUIE UAU C 3aTAXKKAMMU
uenecoobpasHo NPUMEHATb NPU HEOBXOAMMOCTU MPOKNAAKM KOMMYHUKALLMIA B Npeaenax NoKpbITUA.

14.3.5. beckunesble MaHeNU-ob0/IOMKM pPEKOMEHAYETCA apMMPOBaTb NpeaBapuUTENIbHO
Hanps*KeHHoM xosoaHoaedbOPMUPOBAHHOM apmaTypoi nepuogmyeckoro npoduna knaccos Bp1400 -
Bp1500 nnamn apmaTypHbiMKU KaHaTamu KnaccoB K-7, K-19 B Buae ABYyX NakeToB, PacnoN0XEHHbIX N0 ABYM
cMcTEMaM NPSMOAUHeRHbIX obpasytowux (cm. puc. 14.16).

B KnnesbIx NaHeNAXx-060104Kax NPeaBaPUTENbHO HAMPAXKEHHYIO apMaTypy pacrnosiaratoT B KUAe,
LWUMPUHY KOTOPOTo PEKOMEHAYETCA MPUHMMATb AOCTaTOYHON A1 BO3SMOXKHOCTU pa3meLLeHns apmaTypbl
(cm. puc. 14.17).

PekomeHgaumm no pacyety rmnep6onmqecmx naHenen-obonoyek

14.3.6. PacueT runepbonMyecknx naHenen-obosouvek Ha AeNCTBUE BEPTUMKAJIbHbIX HaArpysoK
peKkomeHAayeTcA Mpou3BOAUTb UCXO04A W3  NPeanoNoXKeHnsa o HeAepopMUPYyeMOCTU  KOHTYpa
nonepeyYyHoro ceyeHnsa 060104KKN Kak B6asIkK Ha ABYX ONOPax C KPUBOJNHENHbBIM NOMEPEYHbIM CEYEHUEM.
Mpu pacyeTe AencTBUTENBHOE NoNepeyYHoe cevyeHne 060104km (puc. 14.19, 6) 3ameHAT NpUBEAEHHbIM
(puc. 14.19, B) nyTem NPOEKTUPOBAHMA TOPU3OHTA/IbHLIX YYacTKOB 00O0JIOYKM Ha OCb CUMMETPUMU
nonepeyHoro cevyeHus. Mpun asTom 411 ynpolleHns pakTMYecKoe NpUBEAEHHOE CeYEHNE MOXKHO 3aMEHUTL
ABYTaBpOBbIM (ANA 6ecKknnesbix NaHenen) namn kpectoobpasHbim (ana Knunesbix) (puc. 14.19, 8, r).
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a - CXema yCu/ui B nonepevyHom ceyeHunm nsrnbaemomn
BOJIHbI; 6 - pa3buBKa Ha 3n1eMeHTapHble NOWAAKM NOJOBUHbI
NonepeyHoro CeYeHUs; B - NPUBELEHHOE NoMepeyHoe cevyeHune

npu pacyeTe Ha n3rMb NaHenn-ob0oJIOUKU; T - TO Ke, KN1eBOoWn
naHenn-o6004Kkn; 1 - KOHTYP PpaKTUYECKOro NPUBEAEHHOro
cevyeHuss; 2 - TO e, paCcYeTHOro NpMBeAeHHOro ceyeHusn

PucyHok 14.19. PacuyeTHble cxembl
W nonepeyvyHoe cevyeHue BOJIHbI NOKPbLITUA

14.3.7. Mpu npoBepKe NPUHATLIX Pa3sMepPOB MOMEPEYHOro CeYeHUs MaHenn-oboNoYkM U ee
apPMMPOBAHMA BbICOTY CXATOW 30Hbl CEYEHUA X OMpenenAlT MeTogom nogbopa No nonepeyHomy
CeYeHUto NyTeM pa3buMBKKM Ha 3nemMeHTapHble naowaaku (puc. 14.19, 6).

14.3.8. PacyeT NMo MPOYHOCTU CEYEHWIN, HAKMOHHBIX K MPOAOJAbHOW OCM, NOo 06pa3oBaHUIO U
PacKpbLITUIO TPELWMH 1 No aedbopmaumam peKoMeHAYeTCs NPOM3BOAUTL NO PacyeTHOMY (ABYyTaBpOBOMY
NN KpectoobpasHomy) NpuBeLEHHOMY CEYEHMIO coracHo TpeboBaHmam CM 52-101.

14.3.9. B 30He AeNCTBMA MaKCMManbHbIX U3rMBAlOWMX MOMEHTOB M B MECTax NPUIONKEHUA
COCpPeslOTOYEHHbIX Harpy3ok 060n104Ka A0/XKHA ObITb NpoBepeHa Ha AEWCTBUE YCUMAUI MONEPEYHOro
Hanpas/eHus, onpegensembix no popmynam (14.35) - (14.37).

14.3.10. Yeunma M, N, Q B NpogonbHOM ceyeHuu i naHenm-ob6onoukn (puc. 14.20) onpegenatoT
COOTBETCTBEHHO MO GOpPMyaM:

n=m

M, =Y (At,~AP)(z,~z)

; (14.35)
N, =Y (At, - AP)siny,
n=i ; (14.36)
0= Z(Atﬂ — AP )cosy,
n=i .(14.37)

B dopmynax (14.35) - (14.37):
N - HOMep 3/IeMeHTapHOM N/IOLLAAKN NONEPEUYHOrO CEYEHUA BOJHbI;

" - BHELWHAA HarpysKa, NpMxXo4ALWaAaca Ha 3N1eMeHTapHYI0 NJIOWAAKY NONepeyHoro ce4eHus;



Z o o
" - abcumcca N-i snemeHTapHOM NAOWAAKY;
Z. .
i - abcumcca NPoaobHOrO ceveHmns i 060104KK;

Vi Yron HaknoHa K ocu OZ, KacaTeNbHOM K KOHTYPY NOMNepeyHoro cevyeHus B TOYKe i;
At =7 AA o
n n no- casurarouiee ycmnme, oencrtsyrowiee Ha aIeMEHTAPHYIO NAOoWaAKy nonepevyHoro

T o
CeyYeHus, rae " - KacaTe/ibHOE HaMpAXeHWe B 3/1eMEHTAPHOM N/oWagKe NONepPeyHoro ceyeHwus,
onpeaensemoe no popmyne (14.38).

n=nmy, n=m,

Z A]\/vnb - Z A]Vna

n=i n=i

T
" 0,5Ax(b, +b,)

. (14.38)
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a - 3/IEMEeHT ,D,lWIHOVi A)C; 6 - nonoBMHa nonepevyHoro
CedyeHunaA a-a; B - TO e, nonepeyHoro cevyeHunA 6-6

PucyHok 14.20. K pac4yeTy Ha ycuama nonepevyHoro HanpasaeHua

B dopmynax (14.35) - (14.37) cymMmnpoBaHME PAcnpOCTPAHAETCA HA Y4aCTOK NONEPEYHOro cevyeHms

. U n=m n=m
OT TOYKM i A0 KpaltHen naowaaku 9 nonepe4vHoOro ceyeHusa a-a MAN A0 b nonepeuHoro
ceyeHus 6-6,

AN,

roe na b HopmanbHble cuNbl OT 6aNOYHOrO U3rMbaloLLEro MOMEHTa, AeiCTBYIoWME Ha
aNemMeHTapHble NAoLWaAKN NeBOro U NPaBoro NonepeyYHbIX ce4eHnit;

Ax [AJ/IMHA paccMaTpUBAaEMOro NPoA0/IbHOIO CeYeHus, NpMHMMaemasn He 6osiee LMPUHbI BOJHBDI;

b

@y b - 1MpuHA rOPpU3OHTaNbHbIX CEYeHMI 060N0UKM B TOUKAX | NONEPeYHbIX CeYeHul a-a U 6-



B ¢popmynax (14.35), (14.36) 3HaKM NPUHUMAIOTCA NONONKUTENbHBIMWU A5 i, ecnn pactaHyToe

BOJIOKHO PACMO/IOKEHO CHU3Y YCIOBHOWM KOHCONM; AN1A ~ | - eC/W B CEYEHMM | AeMCTBYET pacTarMeaioLee
ycunaume.
HopmanbHble cubl iy b onpepenatot no dopmynam:

AN =0 AA =]\4m(ym—ya)AAmz

na na na
I/

a ; (14.39)

M
AN,,=0,A4,, = be (Vo = Vy)AA4,,
b , (14.40)

o (o3 "
rae " on nb HOpPpMaJibHbl€ HanpAXeHnA, 4eENCTBYOWME HA I1IEMEHTAPHbIE NoWaaKKN n1eBOro
M NPaBoro nonepeyHbixX CE‘-IEHMIZ,'

a, b ya, Vo . npuBefieHHbIe MOMEHTbl MHEPLMU U OPANHATbI LIEHTPOB TAMKECTU NEeBOro U
NpaBoro nonepeYHbIX Ce4eHMu BOJHbI;

na " Yra ) Vb NAOWAaAN N OPAMHATBI LEHTPOB TAXECTU 3/1EMEHTaPHbIX NJIOLWLAA0K
NIeBOro M NPaBOro nonepeyHblX Ce4eHnit;

M

xa " xb _ npoponbHble 6anoyHble U3rMbaloLMe MOMEHTbI B IEBOM M NPaBOM NOMNEepPeyYHbIX

CeYEHUAX BOHbI. MpK OTCYTCTBUM BHELLHEN Harpy3Ku Ha y4acTke Ax

My =M+ QA 14 a)

QX

rae - nonepeyHana cnaa B CE4EeHUU X.

14.3.11. B MHOroBO/IHOBOM MOKPbITUM FOPU3OHTa/IbHbIE YCUANA !, AeiCTBYIOLIME B CThIKE MeXAay
BOJIHAMU, onpeaenatoT no ¢opmyne

N, ==t
f , (14.42)

rae % - narnbalowmin MOMEHT NonepevyHoro Hanpas/ieHUsa B CpeHEM NPOAO0/IbHOM CEYEeHUU

Z.
BOJIHbI ! ;
f - rnybuHa BoNHbI.

Mo ycunmam = ! NpoBepAOT COEANHEHNA MEXKAY CMEXHbIMU BOJIHAMW U CEYEHUA PACNOPOK, eC/N
WX YCTAHABAMBAIOT AN1A CHUKEHMA AePOpPMaTUBHOCTU B KPaHUX BOJIHAX.

14.3.12. MNpu gencTenm Noa0COBbIX U COCPEAOTOYEHHbIX BEPTUKAIbHBIX HArPy30K, MPUIOKEHHbIX K
rpebHAM BOJIH, HEOBXOAMMO YUMTbIBATL UX pacnpeaeneHne Mexay BoOJHaMM.

Harpysky, npuxogsuytoca Ha nonysonHy k, onpeaenstot no popmyne

F=0.5a. . (1443



a o o
rae - Ko3dOUUMEHT, yunTbIBAIOWMIA OTAANEHHOCTb k-ii NOAYBOAHBI OT TOYKU NPUAONKEHMA
HarpysKku, onpeaensembl no tabn. 14.1;

loc _ gennumHa mecTHOM Harpysku.



Bua naHenn-o6on04Kkm

a;
3Hauenus k¥ pns nonyBosH

nepso BTOpOM TpeTbel yeTBepToM
FnagKas 0,457 0,303 0,162 0,078
Kunesas 0,498 0,304 0,142 0,054

Mpumeyanua. 1. Mpu 6onbluem otTaaneHnn a, = 0.

2. [aHHble gns KnneBow 060/104KM NPUHMMALIOTCA NPW YC0BUM, YTO NAOWAAL NONEPEYHOro ceYeHus

KnAa cocTasnneT He 6bonee 80% nsowaam nonepevyHoro ceyeHns cobcTBEHHO 06010UKMN.

Tabnunua 14.1

14.3.13. MonepeyHoe ceyeHne BONHbI U ee apMUPOBaHME NPOBEPAIOT MO YCUANAM, MONYYEHHbIM OT CYMMMUPOBAHWUA NOIOCOBbIX U COCPEA0TOUYEHHbIX Harpy3oK,
NPUNOMKEHHbIX K CMEXHbIM BO/MHaM. BBuay cummeTpumn ana pacyeTta NaHenuM-obo0N0YKM crefdyeT NPUHUMATL YCUAUA B Hambosiee Harpy>KeHHOW MoJyBO/HE,

yBe/nYeHHble B 4Ba pa3sa.

14.3.14. bonee TOYHbIV pacyeT NaHenen-ob60104eKk Npu HepaBHOMEPHbIX Harpy3Kax c yyeTtom gedopmaumnii U pacyeT KpalHUX BOH NMOKPbLITUA MOTYT ObITb
BbIMO/IHEHbI YMCAEHHBIMW METO4AMM C MCMNOJIb30BaHMEM MPOTPAaMMHbIX KOMIJIEKCOB MO PacyeTy KOHCTPYKUMA C yYeTOM reomeTpuyeckon u ¢usmyeckol

He/NIMHeMHOoCTW.

14.3.15. OnopHble KOHCTPYKUUM BOJIHUCTbIX MOKPbLITUIM U3 TMnepboinyecknx naHenemn-ob6onouyek peKkomeHAyeTcsa PacCymMTbiBaTb C Y4ETOM UX COBMECTHOM
PaboTbl C 31eMEHTaMM NOKPLITUS. MHTEHCMBHOCTb AaBAEHWA BOJIHUCTOrO MNOKPbITUA Ha OMOPHYHO KOHCTPYKUMIO, paboTatoLuyto No 6an104HOM cxeme, peKomeHayeTcs
onpeaenaTtb No Tabn. 14.2 B 3aBUCUMOCTM OT BMAA HArpysKku, AeMCTBYIOLLEN HA BOHUCTOE NOKPbITME, MPU 3TOM OTHOLWeHMe 2b / L 4onKHO 6biTb AN nos. 1,2 n 4 s

npegenax 0,5-0,25, pnano3.3mn5-0,33-0,25.

Cxema Harpysku Ha AYeiKy NoKpPbITUA

PacyeTHasa cxema 3KBMBANIEHTHOM HArpy3KM Ha
OMOPHYH KOHCTPYKUMIO <1>

Tabnunua 14.2
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<1> PaBHOMEpHO pacnpeseneHHy Harpysky Ha NOKpbITMe OT cOBCTBEHHOrO Beca naHenein-obonouek
00 3aMOHO/IMYMBAHUA LIBOB MeXay 060/l04KaMM peKoMeHAyeTcA MPUMHMMATb B pacyeTe PaBHOMEPHO
pacnpeneneHHOM Ha ONOPHYO KOHCTPYKLUIO MO BCEN ee AJIMHE.




KoHcTpynpoBaHue runepboamyeckmx
naHenen-o60104eK 1 NOKPbITUI U3 HUX

14.3.16. MMHUMANbHYO TONLWMHY 060/104KM NPUHMMAIOT B COOTBETCTBMM C AMAaMETPOM apMaTypbl
U MUHUMANbHOM TONILLMHOM 3aWMTHOTO cnoA 6eToHa, HO He meHee 30 mM. B cnyyae HeobxoaMMoOCTH
pasmelleHns paboynx CTep:KHel NO HU3Y BOJHbI TO/ILMHY OBONOYKM B 3TOM MEcTe peKoMeHayeTcs
YyBENUYMBATL NyTEM CNPAMNEHUA BEPXHEW KPUBOKN NOMEPEeYHOro CevyeHUa 06O0I0YKM WM YTOJLLLEHUR
BCEro ceyeHms.

MUHUMaNbHYIO TONLLMHY NPOAO/IbHLIX 6OPTOB CAeayeT NPUHUMATbL B 3aBUCMMOCTU OT AMamMeTpa

paboumx cTepKHEN, PACNONOKEHHbIX B 3TUX BOpTax, paBHOM (1’5 B 4)5, roe 0 . TONIWMHA 060104KM.

14.3.17. 3aTAXKM B NaHeNsnx-0b60104YKax peKoMeHAYyeTcA NPUHUMATb CTasibHbIMU (M3 MPOKATHbIX
npodunen) wnanM KenesobeTOHHbIMM, APMUPOBAHHBIMW CTEPIKHEBOM apMaTypol, apPMaTypPHbIMU
KaHaTamu. CTanbHble 3aTAXKKU MOTYT ObITb OTKPbITbIMU MW 06ETOHMPOBAHHbLIMM.

14.3.18. 060/I04KM pEKOMEHAOYETCA apPMUPOBATb CBAPHbIMKU CETKAMWU M3 OObIKHOBEHHOWM
xonogHonepopmMMpPOBAHHON NPOBOJIOKK, NPOAO/bHble 60OpTa M KUAb - CBAPHBIMW KapKacamu U
OTAENbHbIMU CTEPXKHAMM, a TOpLEBble anadparmol - CBAPHbIMM CETKAMM, KapKacaMn U OTAE/bHbIMM
CTEPXKHAMMW.

B HaKNOHHbIX guadparmax AnA BOCNPUATUS TNaBHbIX PACTATMBAOWMX HAMPAXEHWN cneayet
npeaycmaTpuBaTb AOMONHUTEIbHOE apPMUPOBAHNE CBAPHbIMUK ceTKamu (cm. puc. 14.16, o n 14.17, B).

14.3.19. B OGeckmneBbix MNaHenAx-o60104Kax M B 000/I0MKAX C 3aTAXKAMM peKomeHayeTcs
npeaycMaTpmBaTh YeTbipe NOAbEMHbIE METAN B TOPLEBLIX Anadparmax, a B KUIEBbIX, KPOME TOrO, - ABe
NeTAn B KMUAe Ha paccTtoaHun 2,5 - 3 m oT onop.

14.3.20. B npoao/ibHbiXx bopTax pekomeHAayeTca npeaycMaTpuUBaTb Pacno/ioXKeHHbIe ¢ warom 1,2 -
3 M 3aKnagHble AeTanun ansa coeguHeHus naHenei. Mpyu HeobXo4MMOCTU B KpaliHMX NaHenax (y Topuos
3[aHMA Uy TEMNEPaTYPHbIX LBOB) K 3TUM AEeTaNAM PEKOMEHAYETCA NPMBapMBaTb CTajibHble MonepeyHble
pacnopKu 13 yrosaka nau Tpybol. Heobxo4MMOCTb YCTaHOBKM TaKMX PACNOPOK YCTaHABANBAETCA PacYeToOM
Ha AelNCTBME YCUANI NOMNEepPeYHOro HanpaBaeHuA.

14.3.21. YTenneHHyi0 WAW XONOAHYIO KPOBAKO cnedyeT NPOEKTUpoBaTb C yTenautenem u
rMAPOU30/ALMOHHBIM KOBPOM, YKIaAblBAEMbIMU HENOCPEACTBEHHO NO KPUBOJIMHEMHON NOBEPXHOCTU
ene3obeToHHOro BOJIHUCTOTO MOKPbLITUA.

MaHenn-ob60M04YKM  MONHOM  33aBOACKOM FOTOBHOCTM  PEKOMEHAYETCA MPOEeKTMpPOoBaTb C
3ddeKTMBHbIM yTenauTenem U rMApPoU30ONALMOHHBIM C/I0eM, HaHEeCEeHHbIMU MeXaHU3UPOBAHHbIM
cnocobom.

14.3.22. B BO/IHUCTbIX NMOKPbLITUAX MOMKHO NpeaycMmaTpuBaTbh Npoembl A0A OCBeLLeHUA, aspauun,
KOMMYHUKaLuMi M T.n. npu cobaogeHun pekomeHgaumin n. 6.5 Hactoswero CM. WnpuHy npoema
pekomeHayeTcsa NpUHUMaTL He 6osee 0,4 WKWpKHbI NaHean. MNpu sTom Heo6X04MMO COXPAHATb YYaCTKK
nonepeyHoro ce4eHma No HU3y U Ha rpebHAX BONH NaHeNn, B KOTOPbIX pa3mellaeTca paboyan apmaTypa.
Mpn HEOBXOAMMOCTU 3HAUYUTENIbHOTrO YBE/IMYEHUS LUMPUHbI OTBEPCTMA, MPEBbLIWAOWEro YKasaHHbIN
pasmep, nNpoem peKoOMeHAyeTcA YCTpauBaTb Ha BCIO LWWMPUHY BOJIHbI, NPeAycMaTpuMBas pamMHoe
obpamneHne, paBHOMPOYHOE CEYEHMIO BOJIHDI.

14.3.23. B mecTax MPUMbIKAHUA BOJIHUCTbIX MOKPbITUM K TOPLEBbIM CTeHam Heobxoaumo
npeaycMmaTpmBaTb COEAMHEHUA, He MPEnATCTBYHOWME BEPTUKANbHbIM MEpPEMELLEHUAM KOHCTPYKLUMIA
NOKpbITUA.

15. BcnapyLweHHble NaHeaun ¢ NN0CKOW BepXHell NOBEPXHOCTbIO
OCHOBHbI€ NO/IOXKEHUA
15.1. BcnapyLweHHble NaHenu ¢ NAOCKOM BEPXHEN MOBEPXHOCTLIO ABAAOTCA NPOCTPAHCTBEHHbIMU
3/1IEMEHTAMM MOKPLITUIA U NepekpbITuit. OHU MMEIOT NepemMeHHYo TO/LWMHY, YBeJMYMBaoOLWYOCA K

KOHTYPY, M BbINYKYIO CPEAUHHYI0 MOBEPXHOCTb, ONMMCAHHYIO Ha NJIOCKOM KOHType (puc. 15.1). B cayyae
CTYNEHYaTOro U3MEHEHMA TONLMHbI NAaHEeAN Ha3bIBaOTCA CTYNeHYaTo-BcnapyweHHbimMK (puc. 15.2).



1 - apmaTypHas ceTKa; 2 - 40NOJIHUTE/IbHbIE CETKM B Yrnax
naHenu; 3 - NpeABapUTENbHO HANPAXKEHHbIA apMaTYpPHbIV Nosc

PucyHok 15.1. Cxema BcnapyLweHHOM naHenu

x(y)

—t

PucyHok 15.2. [MonepeyHoe cevyeHme U NoCTpoeHmne
HUXKHEN MOBEPXHOCTM CTyNeHYaTo-BCnapyLeHHOM naHenu

MpAMoyronbHble BCNapylweHHble NaHen 3aBOACKOTO WM3roTOB/JEHMA MPOEKTUPYIOTCA AJIMHOM

L<Tw™m . [,<3,6m L/1,<2
, WHpUHOHU M C OTHOWEHNeEmM CTOPOH . MNpn 60nbLwINX nponetax unun
NOJINTOHa/ZIbHOM  MJ1aHE NepeKpbiBaemoro nomMmeuweHna npuMeHART c60pr|e BCMapyweHHble
KOHCTPYKUMM. Mpr 3TOM pasmepbl TaKMX KOHCTPYKLMI peKOMeHAyeTcA NPUHNUMAaTL He Bosiee: No amHe
[ =12m ,=9Mm
; NO WnpuHe .
15.2. BcnapylueHHble NaHeam MOryT NPoeKTUPOoBaTbCA KaK AN O4HONPONETHbIX (pa3pesHbix), Tak

MHOTOMPO/IETHbIX (Hepa3pesHbiX) MOKPbITUI U NEPEKPbITUI, a TaKKe B KayecTBe CpedHUX pacnopHbIX
3N1eMeHTOB cbopHbIX 6e36a104HbIX NepekpbITUii (puc. 15.3).

1 - KONIOHHA; 2 - HAAKONIOHHbIE NAUTbI; 3 - BCNapyLeHHble NaHenmn



PucyHok 15.3. MpumeHeHMe BCNapyLweHHbIX NaHenemn
B COOPHbIX 6e36a/104HbIX NePeKPbITUAX

BcnapylweHHble NaHenn U KOHCTPYKUUM MOTYT ONMpPaTbCA MO yraam, No KOHTYpY, MO TPEM UK No
OBYM NPOTUBOMONOXKHbIM CTOPOHAM.

15.3. MaHenn 1 KOHCTPYKLMM C NJIOCKOW BEPXHEN NOBEPXHOCTbIO MPUMEHAIOT B COOPHbIX MOKPbITUAX
N NepeKpbITUAX 303aHUI N COOPYKEHUI, A1A KOTOPbIX PAaCYETHOW ABNAETCA PAaBHOMEPHO pacnpeseneHHan
(nnn 6nnsKas K Hei) Harpyska.

15.4. BcnapylweHHble NaHenAu U KOHCTPYKLUMW, KaK MPaBuaO, NMPOEKTUPYIOT C npeaBapuTesibHO
HanNpPAXXeHHbIM apMUPOBaAHMEM MO KOHTYPY.

15.5. WaTtpoBble naHenn C NAOCKON MNANTON MOCTOAHHOW TOJIWMHBI C pebpamu Mo KOHTypy
paboTaloT Kak MPOCTPAHCTBEHHble NaHeAM U NPUMEHSIOTCA B NEPEKPLITUAX HKUbIX U 0OLLECTBEHHbIX
3aHUN.

15.6. HMWKHIOIO NOBEPXHOCTb MPAMOYIO/IbHbIX BCMAapPYyLWEHHbIX MNaHenen pekomeHayeTcs
oYyepymMBaThb NO NOBEPXHOCTU MOMOXKUTEIbHOM FayCCOBOM KPUBU3HbI, 3alaHHOM ypaBHEHUEM

Z_f(1—4x2/112)(1—4y2/122)

o 2 /72 2 /72
1-C(4x* /I +4y° 115 s

roe f - cTpena nogbema NOBEPXHOCTU B LLEHTPE MaHe M MO OTHOLLIEHUIO K MIOCKOMY KOHTYpPY;

I'n "2 - pasmepbl CTOPOH KOHTYpa (No ocam 6opToBbIX pebep);
X, Y - TeKywue KoopgmHarthl (puc. 15.1, 15.2);
C - napamertp, nsmenstowmiica ot 0,3 go 0,5 (pekomeHgyeTca npuHumaTs C = 0,45).

PekomeHgaumm no pacyety

15.7. PacyeT BCNApyLleHHbIX MaHenen MnpousBOAUTCA MO MNpeaesibHbIM COCTOAHMAM COFIacHO
TpeboBaHuam CHull 52-01 u pekomeHpauuam pasgena 4.2 Hactoawero CIM. Mpu 3Tom Hecywasn
CNOCOBHOCTb U CeYeHMA OCHOBHOM apMaTypbl NoAca onpeaenaoT MeTo40M Npeae/ibHOro paBHoBecUs.

15.8. 1nA NpsAAMOYroNbHbIX BCNapyLeHHbIX U CTyNeHYaTo-BCcnapylueHHbIX naHenei (puc. 15.1, 15.2),

onepTbiX N0 KOHTYpY, pacnop H gonyckaeTcs onpeaensatb, UCNOb3ysA LWATPOBYIO Cxemy usnoma (pwc.
16.3, 6), no dopmyne

a NoWaab CeYeHUs apmaTypbl NpeaBapuTeNbHO HANPSAXKEHHOro NoAca ~ ° - no dopmyne

H

2R, (153

B dopmynax (15.2) n (15.3):
f.=h—51/4 .
P $ - pacyeTHbI nogbem naHenu (puc. 15.2);

I, "2 - pacyeTHble pasmepbl NaHenu (paccToaHme MeKay OCAMMU ONOPHbIX NAOWAAOK);

S - pacyeTHOe COMpPOTMBAEHME NPEeABAPUTENbHO HAMPAXEHHON apmaTypbl NoACa;



Va . K03 PULMEHT, NPUHMMAEMbIV pPaBHbIM 1; A1A NAWUT C OTHOWEHWEM ANUHbI CTOPOH 0T 1,7 Ao 2

hy/1,<1/25y,=0,8

nnun np , @ ON15 KPaNHUX NaHenel NOKPbITUIN UK NEPEKPLITUI, 415 KOTOPbIX He

BbINONHAOTCA pekomeHaaumn n. 15.20 HacTtoawero CI1, Ya=Y .
Ons nonvroHanbHbIX BCMapylUeHHbIX naHenen (puc. 15.5, B), y KOTOPbIX LEHTpanbHaa naHesnb

O<r<r/4
MMEET HEe3HaYuTeNbHble pa3mepbl AN OTCYTCTBYET, T.€. 1 , NoWaab ce4eHMA apmaTtypbl

npeaBapuTeNbHO HAMpPAXKEHHOro noaca ¢ onpegenaeTca no d)opN\yne

2

A qar

67,/ R, cos <
, (15.4)

N

r; o
roe ! - paguyc Kpyra, BAIMCAHHOIO B KOHTYP LEEHTPasbHOM NaHenw;
r - pagmyc Kpyra, BIMCaHHOTO B NONUTOHANbHbIN KOHTYP;

a=2r/n , FAe N >4 - YNCNO CTOPOH MOAUTOHANbHOIO KOHTYpA.

Hecyuiyto cnocobHOCTb NaHe M MO CHUMAKOLWMM YCUAUAM B NIMTE A0MYCKAETCA NPOBEPATL KaK ANs
BCMapYLIEeHHOW NaHenun ¢ HecmelLaembiM KOHTYpom (cm. n. 15.9 HacToswero CM).

15.9. [ns BcnapyleHHbIX U CTyNeHYaTo-BCNAPYLWEHHbIX NaHenei C HecMel,aembiM KOHTYPOM

npeAesibHaa HarpysKa g Uau TOWMHA NAUTbl 5 MOXKeT bbiTb onpegeneHa no ¢opmyne

3(1+17) .
b

272 d™~'s
ll ZZ

q =
.(15.5)

B aTom cnydae pacyeTHbI Nogbem nNaHenu fd onpenensatoT ¢ y4yeToM Heynpyrux gedbopmaunit
cxatoro 6eTtoHa no popmyne

fi=1, [1—171(11 +1,)/(4 f;Eblém)]

, (15.6)

roe ™ - cpeAHAs TOJILMHA BCNApPYLIEHHOM UM CTyNneHYaTo-BCnapyLeHHOM NaHenu;

KoHcynbTaHTlAKOC: NpUMeyaHme.
B odmuManbHOM TeKCTe LOKYMEHTa, BUAMMO, A0NyLLeHa onedyaTka: ¢opmyna (5.2) oTcyTcTByeT.

bl CHWMKEHHbI  MOoAyNb YNpPyrocTM ANA HENPOAO/KUTENbHOTO AEWCTBUA  HArpysku,
onpeaensembii dopmynoii (5.2).

E
MpY NPOAOMKUTENLHOM AENCTBUM Harpy3oK ~ °! 3ameHsetca 7 no ¢popmyne (5.1).

15.10. ns naHenewn, onepTbiX MO ABYM CTOPOHAM WM MO yrnam, KpPOMe pacyeTa Mo LATPOBOWM
cxeme, npusegeHHoro B n. 15.8 HactoAwero Cl1, cnegyet npoM3BoAUTb pacyeT NaHesn B O4HOM UK Npun
[ #1, y

COOTBETCTBEHHO B ABYX HanpasseHusx no 6anoyHol cxeme msnoma Kak 6anku M-obpasHoro
ceveHus (puc. 16.3, a).
PacyeT HauYMHAIOT C BbIMUCAEHUA TEOMETPUYECKUX XapPaKTEPUCTUK MPUBELEHHOrO CevyeHuAa W



(M,)

BblHUCNEHNA NpeaenbHbIX M3I'VI6aIOLLI,VIX MOMEHTOB B ONOPHOM CedYeHUn

(M)

n B cepeguHe nponaeta

. OnpeaeneHne Hecywel cnocobHOCTH BbINOAHAIT Mo dopmyne

q, =24(M ,+M ) /[1,(3 —1})] (15.7)

roe ~ - WwupuHa 6anku M-06pasHoro ceyeHus;

[

Y - paccTosiHMe B CBETY MeXAy KOJIOHHaMK B HanpasaeHuu nposeTta 6anku.
B KauyecTBe pacyeTHOM BENMYMHbLI Hecyliei cnocobHOCTM MaHenn nepeKkpbiTUA BblibupaeTcs

MeHbLUAA M3 Harpy3soK q u D
; W
15.11. OnpegeneHve npornba nons CTyneH4YaTo-BCMapyLUeHHON naHenu npoussoamnTCca
NPUBAUMKEHHO KaK A5 Kene306eTOHHOM KOHCTPYKLMU, ONePTOM NO KOHTYpPY, 6e3 TpelwmMH B PpacTAHYTOM
30He, No popmyne

w, = (lf +1; )2 (p,/Ey+ Py /Eb,r)/(3253f1’2 ) , (15.8)

ps Mpl

rae - COOTBETCTBEHHO KpPAaTKOBpPeEMEHHO U ONUTENIbHO AeﬁCTBymmaﬂ Ha nepekpbiThe

HarpysKu.
MOCKO/IbKY B COCTaBe NEPEKPbLITUA NaHeNM ONMPaloTCA No yraam, K BeNMymHe npornba naut

£06aBnAlT BeAnUYMHbl npornba pebep Wz, BbluMcaAemble Kak ana 6anok M-obpasHoro ceyeHud, u
BbIYMTALOT BEIMUUHY BbirMba pebpa oT 06KaTmMa Hanpsaraemoit apmaTypon nosca.

15.12. PacyeT wWaTpoBbIX NaHesnen ¢ pebpamu NoO KOHTYPY U MAOCKMMU NAUTAMU NOCTOAHHOM
TONWMHBI MO Hecywen cnocobHOCTM NPOM3BOAUTCA MO MeTody NpefenbHOro paBHOBECUA C
NCNO/Ib30BaHMEM KOHBEPTHOM 1 6a/I04HOM CXxem 13noma.

15.13. PacuyeT cCOOpHbIX MNpPeaBapUTE/IbHO HAMPAXKEHHbIX BCMNAPYLUEHHbIX KOHCTPYKUWMI Mo
npeaenbHbIM  COCTOAHUAM  OO0MKEH BbINOAHATLCA Ha YCWAMA, BO3HMKawlWMe [0 UM nocne
3aMOHO/IMYMBAHUA CTbIKOB COraCcHO pekomeHgaumam n. 4.2 HactoAwero Crl.

15.14. AnA npepnBapuTeNibHO HaNPAXKEHHbIX NaHenei, onepTbiX MO KOHTYPY, Y40BAETBOPAIOLLUX
TpeboBaHuam nn. 15.1, 15.17, 15.20 HacToAwero CIMN, npoBepKy TPEWMHOCTOMKOCTN AO0MNYyCKaeTcs He
npounssoanTb. MNpoBepKa TPELWMHOCTOMKOCTU MaHeseld, onepTbiXx MO ABYM CTOPOHAM MAM MO yraam,
NPOM3BOANTCA KaK ANnA 6anoyHbIx 3nemeHToB M-06pa3HOro ceyeHUs COOTBETCTBEHHO B OAHOM U/IN B ABYX
HanpasBneHuAX.

KoHcTpyupoBaHue

15.15. HMKHIOIO NOBEPXHOCTb CTYNEHYaTO-BCNapPYyLUEHHbIX MaHenel NPoeKTUPYOT TakKum obpasom,
yTO6bI B HAaNpaBAEHUN OCEN X U Yy OHa Bblna ovyepyeHa ayramu nosepxHoctu (puc. 15.1), nepeceyeHuns
KOTOPbIX C BHYTPEHHMMM FPaHAMM KOHTYPHbIX pebep nexanm bbl B NJIOCKOCTU OCEN apmMaTypHOro nosca
ONOpPHOro KoHTypa (puc. 15.2). B KayecTBe ONMUCHIBAIOWMX AYTr B 3aBUCMMOCTU OT TEXHONOTMYECKUX U
APXUTEKTYPHbIX COOBpaxKeHuit AoMnycKaeTca NPUMHMMATb KBagpaTHylo napabony uauv ayry Kpyra co
cTpenoi nogbema f. Kosnuectso ctyneHein, Kak npasuio, NpUHMMaeTca oT 2 Ao 5.

15.16. BcnapylweHHble U CTyneH4YaTo-BCnapyLweHHble NaHe I MOryT NPOEeKTUPOBATLCA C O4HUM MU

L/, >1,7
HECKONIbKUMM KeccoHamu. Mpu 1727 727 naHenm KOHCTPyMpYIOTCA C ABYMA UM TPEMSA KECCOHamM,
OKalM/IeHHbIMKM pebpamMu, MPU 3TOM BCMAPYLUEHHbIE MAUTbI CMEXKHbIX KECCOHOB MPOEKTUPYIOT Kak
Hepa3spesHble (puc. 15.4).
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160—120 A

a - cTyneHYyaTo-BCNapyLleHHana naHeAb C 04HUM KeCCOHOM;
6 - CTyneHYaTo-BCcnapyLleHHasa naHenb ¢ ABYMA KECCOHaMu;
B - BCNapylleHHana naHenb; 1 - ocHoBHasA pacTaHyTas
apmartypa nosica; 2 - KapKac nornepe4yHoro apMmnpoBaHua
KOHTYpHOro pebpa; 3 - ceTka nauTbl

PucyHok 15.4. KOHCTPYKTUBHbIE CXEMbI BCMAPYLUEHHbIX NaHenemn

=1
2

6)



a - Ha NPAMOYro/IbHOM NaHe U3 TPEYro/bHbIX 3/1IEMEHTOB;
6 - Ha NPAMOYroNbLHOM MaHEe U3 NPAMOYTO/IbHOro
W TpaneumneBUAHbIX 3/1EMEHTOB; B - Ha MOJANIOHA/NIbHOM
KOHTYpe; 1 - cbopHble NaHenu; 2 - apMaTypHbI NoAc

PucyHoK 15.5. CxemMbl CHOPHbIX BCNapYLWEHHbIX KOHCTPYKUMIA

15.17. NAnTy naHenen apMmupyoT CBapPHOM CETKOW U3 NPOBOJIOKU AMaMeTPoM 3 - 4 MM C AYelikomn

pasmepom 200 x 200 MM M NO yrAam Ha yyacTKax | 6 7 12 /6 [OMOJIHUTE/IbHOW CETKOM U3 CTEPIKHEN
TOrO Xe AnameTpa, pacrnosiaraemMoit nod OCHOBHOM CETKOM, U MPOeKTUPYIOT U3 6eToHa Knacca 25 v Bbilue.

B nanTe gonyckaeTca npeaycmaTpuBaTb OTBEPCTUA U Npoembl. KOHCTpYyMpOBaHUE M apMUPOBaHME
NANTbl B 30HE OTBEPCTUI A0/IKHbI YA0BNETBOPATbL TpeboBaHMAM n. 6.5 HacTosawero CM.

15.18. KoHTypHble pebpa naHenen apmupyroT NpeasapuTeIbHO HanpPaAXeHHbIMU CTEPXKHAMMU UK
KaHaTaMK TakMm obpa3om, 4Tobbl CO34aBasCcA 3aMKHYTbIN apMaTypPHbIN NOAC. 3aaHKepMBaHUE CTepKHeN
B OMOPHOM 30HE NpeaycMaTPUBAETCA C NPUMEHEHMEM NPUBAPKU UX K CTaJIbHbIM OMOPHBIM KOJ104KamM
aHKepHbIX YCTPOMCTB U 3a CYeT cuenneHns c 6eToHom cornacHo TpebosaHuam CIM 52-102. B Tom cayyae,
€CNIN CTEPXKHW WAW KaHaTbl MPOEKTUPYOTCA 6e3 aHKepoB, PEKOMEHAYEeTCA A0BOAMUTb apMaTypHble
3N1eMEeHTbI 0 HAPYXHOM rpaHu NPOTUBOMOJIOXKHOM CTOPOHbI NaHeNMN.

MpeaHanpsaKeHMe MOXKeT ObiTb NPeAyCMOTPEHO MO CNocoby HaTAXKEeHUs apmaTypbl Ha 6eToH B
npoLLecce MOHTaXKa 31EMEHTOB C nocieaylowmm obeToOHMPOBaHMEM UAWM C HATAXEHWEM HA ynopsbl B
3aBOACKMX YCN0BUAX (B Mpeaenax KOHTYpPHbIX pebep cOOpHbIX 3N1EMEHTOB) C NOC/NEeAYOLLMM YCTPONCTBOM
CTbIKOB MOACA, NePEKPbIBAIOLWMX LWBbI MEXAY S/1eMEeHTaMMU.

C uenbto KOMNEHCALUM BO3MOMKHbIX Heynpyrux gedopmaumit gna cObopHbIX BCMapyLEHHbIX

KOHCTPYKLMI cnegyeTt npeaycMmaTpmuBaTb CTPOUTE/bHbIN NOgbEM f‘ > fp /3 , HO He meHee 20 mm.
15.19. B KOHTYpHbIX pebpax KpoOmMe OCHOBHOM pacTAHYTON apMmaTypbl (apmMmaTypHOro nosca) cieayet
npeaycmaTpuBaTb NonepeyHyto apmatypy (puc. 15.4). B pebpax, onepTbix N0 BCEN ANIMHE, YCTaHaB/NBAIOT
O[INHOYHbIE apMaTypHble KapKacbl, pacrnosiaraemble No BO3MOXHOCTU BMKe K HapyKHOW rpaHu pebpa.
Mpun 3TOM OKONO YrN0B KapKacbl AOMKHbI MMETb MonepeyHble CTEPXKHU ANAaMeTPOM 4 - 6 MM C LLIarom He
6onee 50 MM N HUXKHUE CTEPKHU ANAMETPOM HE MeHee 6 - 8 MM. B KOHTYPHbIX pebpax, UCMbITbIBAOLWMX

n3rn6 B BEPTUKANbHOW WM TOPU3OHTANIbHOM MIOCKOCTAX, OKO/MO Yr/A0B Ha y4acTKax 11/6 n 12/6
npeaycmaTpuBaloT AOMNONHMTENbHblE apMaTypHble KapKacbl B6AM3U BHYTPEHHel rpaHu pebpa u3
CTepP’KHEM TOro e CevyeHUs 1 B TOM ¥Ke KOJIMYECTBE, YTO U Y Hapy»KHOM rpaHu pebpa npu onupaHum pebep
no Bcel ANnHe.

15.20. OcHOBHble pa3mepbl 31eMeHTOB B CcpeAHei 4YacTU BCNapyWeHHbIX W CTyneH4yaTo-



BCNapYLUEHHbIX MaHenei peKoMeHAyeTcA NPUHUMATL He MeHee: TONLWMHY ManTbl 7 - 30 MM, WKUPUHY
KOHTYpHbIX pebep - 100 MM, WKNPUHY NPOMENKYTOUYHbIX pebep Mexay KecCoHamMu naHenein - 50 mm.
BbICOTY KOHTYpHbIX pebep naHenei NepekpbiTUi HasHauyaloT He 6osee yABOEHHOW BbICOTbl CeYeHMs
NpUMBbIKatoLLe K pebpy NAuUTbl U He MeHee BbICOTbl, HE0bXOAMMOM MO pacyeTy naHenu no 6anoyHow
cxeme uU3oma.

B KOHTYpHbIX pebpax Ha AJMHHbIX CTOPOHaX | MaHenel, PacnoNOXKeHHbIX MO KPal 34aHUA UK
COOpPYKEHMUA, pPEeKOMEeHAYETCA NpPeAyCMaTpMBaTb TOPU3OHTAsIbHblIE MOJIKM Y HUMKHEN rpaHu pebpa,
yBE/IMYEHME LWIMPUHDBI UM COOTBETCTBYIOLLEro apmMpoBaHna pebpa AnA yMeHblIeHMA NoAaTAMBOCTU
KpaliHux pebep B rOpM30HTa/IbHOM MNAOCKOCTM. C 3TOM e Lesiblo B KPaMHUX MaHenAax BO3MOXKHO
npeaycMoTpeTb yBesnnYeHue TOJLWMHbI UAM apMUPOBAHUA MAUTbI, @ TaKXKe COOTBETCTBYIOLLIME CBA3M
MeXay NaHeNbo U APYrMMU HECYLLMMU KOHCTPYKLMAMMU 303aHUA AN COOPYKEHUA.

15.21. BcnapylweHHble NaHenn pasamepom He 6onee 4 x 6 m ans 6e36an0UHbIX NepeKpbITU (pUc.
15.3) ponyckaeTca nNpoekTMpoBaTb 6e3 npeaBapUTeNbHO HAMNPAXKEHHOrO aApPMATypHOro nosca ¢
TLWATeNbHbIM 3aMOHO/IMYMBAHNEM CTbIKa MO KOHTYPY, NpeaycmaTpuBasa nepeaady pacnopHbIX YCUAUM Ha
HaZKOJIOHHble nosochkl. MNpun aTom pebpa NaHeNM apMUPYIOT C Y4ETOM YCUAUIA, AEUACTBYIOLLMX B CTaANAX
W3roTOB/IEHUA, NEPEBO3KU U MOHTaXKa. TONWMHY BCNAPYLIEHHON NAWUTbI B CepeAnHe TaKMX naHenein
nepeKkpbITUN NPON3BOACTBEHHbBIX 343aHUN NPUHMMAIOT NO PacyeTy Ha NPOAABAMBaHMeE cornacHo n. 6.2.46

CNn 52-101, HO He meHee 5“ =40 MM.

OuepTaHWe HUKHEN MOBEPXHOCTM MaHeNU AO/MKHO YAOBNETBOPATb peKomeHgauuam nn. 15.6,
15.15 HacTosawero CI1.

15.22. C6opHble BCMapylleHHble KOHCTPYKUMM Ha MNPAMOYro/ibHOM MaaHe peKomeHAayeTcs
KOHCTPYMPOBaTb TaK, YTODObI CTbIKM MEXAY MOHTAXKHbIMW 31EMEHTaMMW PACMONArainucb NO BOSMOMXKHOCTU
BAO/Ib IMHUI M310OMA PacYeTHOW LWATPOBOM CXeMbl paspyLlieHua. [pn 3STOM KOHCTPYKLMKN A0MNyCKaeTcA
NPOEKTUPOBaTh:

[,<7,2™m
n
L, >27,2m

np - U3 YeTbipex TPeyrosbHbIX 31eMeHTOB (puc. 15.5, a);

npu - U3 yeTblpex TpaneuneBMaHbIX U O4HOMO NPAMOYroabHOro anemeHTa (puc. 15.5,
6);

Ha NONNTOHANIbHOM MJIAHE - U3 TPEYro/ibHbIX AW TpaneuneBuaHbIX naHenen (puc. 15.5, B).

MOHTa)KHble 3N1eMEHTbI KOHCTPYKLUMIA MPOEKTUPYIOT C OKAMMAAIOLWMMM, A B Clydae He0bXoAMMOCTH
N C NPOMEKYTOUYHbIMUM pebpamu 1 NAUTON NepemMeHHOM TONLWMUHbI COrTacHO pekomeHaaumnam nn. 15.15
n 15.18 Hactoauwero CIM. CTbIkM mexKay COOPHbIMK 31eMeHTaMK, COBMAAAtOLIME C PACYETHLIMU TNHUAMMU
M310Ma, LOMNYCKAeTCA KOHCTPYMPOBATb KaK LUANHAPUYECKME LWAPHUPBI.

15.23. LUupuHY ONOpPHbIX NNOWAAOK MPM OMNMPAHUM MO KOHTYpPY WAM NO ABYM CTOPOHAM
pekoMeHAyeTcA NpUMHMMaTb He MeHee 50 MM, a ONOpPHble NOBEPXHOCTU MaHesnen, ONUPAOLKUXCA MO
yrnam, pasmepom He meHee 70 x 70 Mm (Mpu onNMpaHUMM Ha MeTaN/MYeCcKMe 3aKNagHble AeTanu) u
pasmepom He meHee 100 x 100 mm (Npu onNnnMpaHnn Ha 6ETOHHbIE MOBEPXHOCTH).

15.24. B MHOronposieTHbIX MOKPbITUAX W MNEepPeKpbITUAX W3 BCMapyleHHbIX naHenen wam
KOHCTPYKLMA 3aMOHONNYMBAHUE CTbIKOB W CBApHble COEAMHEHNA MEXAY HUMW NpeaycMmaTpuBatoT Mno
KOHCTPYKTUBHbIM COOOPAXKEHUAM UAN U3 pacyeTa NOKPbITUA UAN NEPEKPbITUA KaK 3N1eMeHTa 343aHMA B
LLe/IOM Ha rOpM30HTaIbHbIe HAarpy3Ku. B cnyyae HeOBX0AMMOCTM NO KOHTYPY NaHenen npeaycmaTpusatoT
LUNOHKK, 06pasyemble 6ETOHOM 3aMOHOIMYNBAHMUA CTbIKA.

BO3MOMKHO YCTPOMCTBO NpeaBapuUTE/IbHO HAMPAXEHHOrO MNOACA Ha BCHO AJIMHY WAW LUMPUHY
NepeKpbITUA NO OCAM ONOP B LIBAX MEXAY CMEXHbIMU NpoaeTamu. Mpumep pewieHna Takoro cbopHoro
MOKPbITUA ANA AYElKN pasmepom 7,2 X 7,2 m npusBeseH Ha puc. 15.6.
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1 - KOHTYPHbIN 3/IEMEHT; 2 - LLleHTPaibHaA NanTa;

3 - KOJIOHHA C OTBEPCTUAMM ANA NMPONyCKa HanpsaraeMom
apmartypbl; 4 - 3aMOHOIMYMBAEMDbIE Ma3bl; 5 - Hanparaemas
apmarypa; 6 - cTasibHasA NJacTMHa A/151 CBapHOTO COeAUHEHUSA
COOpPHbIX 3/1IEMEHTOB; B ceyeHnn A-A: 5a n 5b - nonoxkeHue
BepxHel apmaTypbl COOTBETCTBEHHO B ONMOPHOM
CeYeHUU 1 B cpefiHen YacTu nponeta

PucyHok 15.6. BcnapyweHHoOe nepekpbiTne
C HaTAXXEHWEM apMaTypbl Ha HeToH

CTbIKM MeXAY KOHCTPYKUMAMMU CMENKHbIX NMPONETOB AO/IKHbI YAOBAETBOPATb KOHCTPYKTUBHbLIM U
pacyeTHbIM TpeboBaHuAM Nn. 6.4 HacToAwero CI.

16. LLaTpoBble KOHCTPYKLUMK
OcHoBHble NONOXKEHUA

16.1. LLaTpoBble KOHCTPYKLUMM AN MNOKPLITUA MAM  MEXKAYITaXKHbIX NepeKkpbITUin  34aHui
Pa3/INYHOrO Ha3HaYeHUs BbIMOJHAIOTCA B BUAE TOHKOCTEHHbIX CKNAAOK W MPOCTPAHCTBEHHbIX MAUTHO-
CTEP)KHEBbIX CUCTEM (PaMHO-LIATPOBblE KOHCTPYKUMK). OTANMYMTENbHbIM MNPU3HAKOM LLATPOBbLIX
KOHCTPYKLMIA sBAdeTcA ¢opma Hecyllell KOHCTPYKUMWM B BUAE MHOTOrpaHHWKA Ha MJ0CKOM
NOJIMTOHA/NIbHOM (KaK NpaBW/Io, NPSMOYro/ibHOM) KOHType. MHOrorpaHHuK umeet Gopmy MoJIHOW UK
yceyeHHOW nupammapl. B nocneaHem ciydae B LEHTPaA/NbHOW 4acTM MAaHa KOHCTPYKLMU MMeeTcs
ropusoHTaibHasA rpaHb, HasbiBaemas cpeaHUM AMCKOM (puc. 16.1, a).
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a - C BEPTUKA/IbHbIMU 60pTOBbIMM /1EMEHTaMMU; 6 - rnagkue
C Kanutenbio n HaAKOﬂOHHOﬁ NONOCOW: B - U3 pe6pMCTbIX nanT

PucyHOK 16.1. CXeMbl LIATPOBbIX CKAAA0K NOKPbLITUIA 1 NEPEKPbITUIA

LuanOBbIe TOHKOCTEHHbIE CKNnaa4aTble KOHCTPYyKUUn (LLIanOBbIe O60ﬂ0‘4KM) OﬁpHBOBaHbI



TOHKOCTEHHbIMM MJIOCKUMU MAN PeBPUCTBIMU NIMTamKM B GOPME TFOPU3OHTaNbHOM W HaKAOHHbIX
(6okoBbIX) rpaHei waTpa.

LLlaTpoBble KOHCTPYKLMKN MOTYT NPOEKTUPOBATLCA KaK MHOTOMNPOIETHBIMU (MM MHOFOBOIHOBbLIMM),
TaK U OAHONPOIETHbIMW (OTAENbHO CTOAWMMMK) C ONUPAHUEM NO YI1AM Ha KOJIOHHbI, MO HECKONIbKUM
CTOPOHaM MAK MO KOHTYpY (puc. 16.1).

enesobeToHHble WaTPbl MOTYT BbIMNOAHATLCA CHOPHLIMM, COHOPHO-MOHONUTHLIMU UK
MOHO/IUTHBIMM, @ TaK¥Ke KOMOMHMPOBAHHbLIMK, CTaneKene30beTOHHbIMM, Hanpumep, M3 TOHKMUX
Kene3obeToHHbIX MAACTUH HA CTa/IbHOM pelleTyaToM KapKace.

MpocTpaHcTBeHHaA paboTa KOHCTPYKUMI LATPOBOrO TUMNa ONpPeAensetcs HalMuyMem YCuaui
pacnopa. Bocnpuatue ycunmii pacnopa KOHCTPYKTUBHO PELLaeTcs YCTPOMCTBOM 3aMKHYTOro KOHTypa U3
60OpPTOBbLIX 3/IEMEHTOB NO MEPUMETPY LIATPa, B KOTOPbIX PasmeLLaeTcs OCHOBHAA apmaTypa (3aTakKa)
waTpa. BenuumHa pacnopa onpegensercid Be/IMYMHOW [EUCTBYIOLWMX HArpysoK M COOTHOLUEHWEM
OCHOBHbIX FEOMETPUYECKUX PAa3MEPOB KOHCTPYKLIMK, K KOTOPbIM OTHOCATCA pa3mepbl NJ1aHa WaTpa B 0cAx
KOHTYPHbIX 3/1eMeHTOoB, rabapuTbl CpeaHero Ancka 1 cTpeaa nogbema wartpa.

CTtpenoit nogbema LWaTpa ABAAETCA MPEeBblEHUEe YPOBHA CPeAMHHOW MOBEPXHOCTM CpedHero
AWCKa Haj ypoBHEM MofAca 3aTAXKM lwaTtpa. Heobxoaumas BenMUMHA CTpesbl nogbema LaTtpa
onpeaensaer CTPOUTE/bHYIO BbICOTY KOHCTPYKLMM M MOAOTOCTb HAKNOHHbIX FpaHei Wwartpa, B CBA3K C Yem
NPV KOHCTPYMPOBaHUN NpeaBapuTe/ibHO CTPOUTEIbHYIO BbICOTY LIATPOBbIX KOHCTPYKLMIA peKoMeHayeTcs
HasHau4aTb B Npegenax 1/8 - 1/12 nepeKpbiBaemoro nponeTa.

OCHOBHOW HecyLlell KOHCTPYKLUMEN PaMHO-LIATPOBbLIX KOHCTPYKLMIA ABNAETCA NPOCTPaHCTBEHHAnA
waTposaa pama. lMpoao/bHble OCU SNEMEHTOB LWATPOBON PamMbl PACMONOMKEHbI BAONb AMArOHaNbHbIX
pebep.

[naroHanbHble pambl COOPHbIX PAaMHO-LATPOBLIX KOHCTPYKLMIA B 3aBUCUMOCTM OT BE/IMYMHbI
nepeKpbIBaemMoro nNposieTa, CTPOUTEIbHOM BbICOTbI NEPEKPBITUA U YPOBHA AENCTBYHOLWMX HAarpy30K MOryT
6bITb BbINOJ/IHEHBI B BUAE OTAE/IbHbIX COOPHBIX 31EMEHTOB - paM ¢ NogKocamu (puc. 16.2, a) uam B cocTase
nauT B BUAE pebep nepemeHHOM BbICOTbI, YBENIMYMBAIOLWLENCA OT BbICOTbI KOHTYpa CpeaHero gucka Ao
BbICOTbl DOPTOBOrO 3/1eMEHTA B YrNOBbIX 30HaX (puc. 16.2, 6).
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a - ana Harpysku o 30 kKH/m2; 6 - ana Harpysku 4o 10 kH/m2;
1, 2 - KOJIOHHbI C KanuTenamu; 3 - 6opToBbIE 31EMEHTbI;
4 - apnaroHanbHble pambl, 5, 6 - NANTbI HAaCTUAA;
7 - AnaroHasibHble pebpa NauT NepemMeHHO’ BbICOTbI

PucyHok 16.2. C60pHble pamHO-LIaTPOBbIE NEepPeKpbITUA

y

a)
y

\ — c——— — a— —

. 2
! ~ |
T x

0 I
' |
|
"
s
H 5 H,
I, ~

ko




6)

a - C U3/1I0MOM nocpeanHe nposerta (6asoyHan cxema),
6 - c pasgeneHmem Ha 5 AMCKoB (LaTpoBas cxema U3oma);
1 - 6oKoBble rpaHu; 2 - OCHOBHaA apmaTypa noAca;

H

1 Hz
" - ycunua B nosce
PucyHoK 16.3. Cxembl paspyLleHuna LWaTPOBbIX CKNALA0K

16.2. LLaTpoBblie KOHCTPYKLUWUM MpeaHasHayaloTca A8 NOKPLITUM U NepeKpbiTUiA, Kak npaBu/io,

KBaZpaTHbIX MW NMPAMOYro/ibHbIX (C OTHOWEHWEM CTOPOH 11/12 < ) AYeeK 34aHUI C YKPYMHEHHbIM
LIAromM KOJIOHH MM cTeH. M3BecTHbl npuMmepbl LWATPOBbLIX MOKPbLITUN 34aHUNA C TPEYrosbHOM CEeTKOM
KOJ/IOHH, a TaK¥Ke WeCTU- U BOCbMMYTOJIbHbIX B NJAHE LATPOBbIX MOKPbITUIA 3a/1bHbIX NOMELLEHWUA.

LLlaTpoBble CKNagKu B NaaHe peKoMeHAyeTca NPUHUMATb pasmepamu:

- ANA NOKPbITUI: KeneszobeToHHble - oT 12 x 12 pgo 18 x 18 M, KOMBMHMPOBAHHbIE
cTanexenesobeToHHble - 40 24 X 24 m;

- ANA NepeKpbITUi - 0T 6 X 6 g0 12 x 12 m.

PamHO-WIaTpOBble KOHCTPYKLMWU MOKPbLITUA W NEepPeKkpbiTUiA B 3aBUCMMOCTM OT BEJIMYUHDI
AeNCTBYIOLNX HAarpy30K PeEKOMeHAYeTCA NPUHMMATL B NaaHe pasmepamm oT 6 x 6 Ao 18 x 18 m.

B WaTpOBbIX KOHCTPYKUUAX MOTYT ObITb NPeaycMOTPEHbl NPOeMbl A5 NPOMNYCKa KOMMYHUKaLUNM,
0N CBETOBbIX M aspauMoHHbIX GOHapel, a TaKkKe KpenexkHble npucnocobneHna ana BOCMNPUATUA
COCPeaoTOMEHHbIX HArpy3oK OT MOABECHOro TPaHCMNOPTa, KOMMYHWKaUM M T.M., KOTopble caenyet
pacnonaraTtb, Kak NPaBuK/O, B y3/1ax conpsaxKeHua pebep.

PekomeHaaumun no pacyety

16.3. PacyeT wWaTPOBbIX KOHCTPYKUMMA BbINOAHAETCA NO NpeaesbHbiM COCTOAHMAM Kak Aanas
TOHKOCTEHHOM NPOCTPAHCTBEHHOM KOHCTPYKLMM B COOTBETCTBMMU C peKoMeHAaumMaMu n. 4.2 HacTosLwero
cn.

MpeaBapuTenbHble pacyeTbl U pacyeT MO Hecyllel CcnocobHOCTU LWAaTPOBbIX KOHCTPYKLMUIA
NpPOM3BOAATCA METOA0M MpenenbHOro pPaBHOBECMA COMAacHO pekomeHgaumsm nn. 16.5 - 16.10
HacTtoawero CI1.

f/1=1/10 (puc. 16.3)

[Nna WaTpoBbIX CKAaA0K C OTHOLWIEHWEM CTpe/bl MoAbema K mpoaeTy
pacyeT no gedopmaumam WaTpa B LLEJIOM AOMNYCKAETCA HE MPOU3BOAUTD.

16.4. PacyeT N0 Hecyleh CnocoBHOCTM KOHCTPYKUMIM LWATPOBOro TuNa NpPOW3BOAMTCA
NpMBANKEHHO Ha OCHOBE:

a) pacyeTa wartpa B LE/NOM A1A ONpeaefnieHUa OCHOBHOW pacTAHYTOM apmaTypbl MOACOB W
HOPMa/IbHbIX YCUAWI B LUAPHUPHO COEAMHAEMbIX MPaHAX CKAAL0K UAKN SIEMEHTAX ANAroHaAbHbIX Pam;

6) onpeaeneHuns M3rnbaroLLMX MOMEHTOB:

- B FPaHAX WATPOBOM CKNAAKM KaK B MAMTaxX, B NPeAnofoKeHUn, 4to pebpa waTpa ABAAITCA MX
onopamu;

- B AMAroHa/ibHbIX pamax PaMHO-LIATPOBbIX KOHCTPYKLMIA C YYETOM FOPM30HTANIbHOMO yCuaus
pacnopa wartpa B ONOPHbIX y3/1ax;

- B NINTAX HaCTMAA NPU ONUPAHMUU UX Ha HECYLLME 3/TEMEHTbI KOHCTPYKUNMN.

16.5. PacyeT oTAeNbHO CTOALWEN WATPOBON KOHCTPYKLUM B LLEJIOM A4 OnpefeneHusa yCuanm B
nosce npov3BOAAT METOAOM NpeAe/bHOro pPaBHOBECUS WCXOAA M3 BO3MOMHbBIX CXemM W3/0Ma
KOHCTPYKLMM NPU OCHOBHOM paBHOMEPHO pacnpesesieHHOM Harpyske:

- MPU ONMPAHUK LIATPaA Ha NOABUMKHbIE OMNOPbI MO YrAam - Mo ABYyM 6a/I04HbIM cxemam, NpuHUmas
CXemMbl M3/10Ma wWaTtpa no naockoctam zOx n zOy (puc. 16.3, a), n WaTpoBoi cxeme (B pesynbTaTe
pa3sgeneHus wartpa Ha 5 anckos) (puc. 16.3, 6);

- NPV OMNMpPaHMM WaTpPa Mo ABYM NPOTUBOMO/IOHKHbBIM CTOPOHAM - N0 6aN0YHOM CXemMe C M3/I0OMOM B



cepeauHe nposeta (puc. 16.3, a) 1 no waTposoit cxeme (puc. 16.3, 6);

- MPY ONMPAHUKN MO BCEMY KOHTYPY - MO LWATPOBOM cxeme (puc. 16.3, 6).

PacyeT no WaTpoBOW CXeme BO3MOXKHO NPOU3BOAUTb U NPU HECUMMETPUYHbIX HarpyKeHusaX.

[na MHOronposeTHbIX WaTPOBbIX NEPEKPbITUIN, ONMPAEMbIX HA KOJIOHHbI, OCHOBHYIO apmaTtypy
[ONycKaeTca noadbupaTb Kak ANA OTAEe/bHbIX Pa3pesHbIX WaTPoBbIX KOHCTPYKLMIA M3 pacyeTa WwaTtpa B
uenom no 6anoyHbIM cxemam (puc. 16.3, a) M NpM ONMpPaAHMM Ha CTeHbI - NO WaTpPoBoOK cxeme (puc. 16.3,
6) ncxoaa M3 NPeAnoNONKEHUA LAPHUPHOFO COeAMHEHUSA LWATPOB MeXAY COOO.

16.6. PacyeT rpaHel WATPOBOM CKNAAKM KAK MAUT NPOU3BOAAT B COOTBETCTBUMU C YCAOBUAMMU KX
onupaHWAa Npy AONYWEHUNU, YTO NAWUTbI HAaKJAOHHBIX rpaHel paboTaloT TONbKO B OAHOM HanpasieHUW,
nepneHaANKYASspPHOM TOPU3OHTaNbHbIM pebpam, a BepxHAs TOPU3OHTasbHaA nNAMTa - B  ABYX
HanpaB/IeHUAX, KaK NuTa, onepTas No KOHTypy.

PacyeT NauT NpoM3BOAAT HA U3MMB C YH4ETOM UX CKATUA YCUIMEM, LLEHTPA/IbHO Nepeaatolmnmcs oT
rPaHU K rpaHy Yyepes UUANHAPUYECKME LAapHMPbl B FTOPU3OHTANbHBLIX pebpax M onpegensembim nNo
watpoBon cxeme (puc. 16.3, 6). NMpK 3TOM B HAKJAOHHbLIX FPaHAX, ONUPAIOLLMXCA MO yrAam OTAE/IbHO

CTOALLMX LIATPOB, pachnpedeseHMe HOPManbHbIX ycuauidi ¥ u 7 no BbICOTE MPUHUMAIOT MO
TPeyro/ibHWKY C BEPLWWHOW OKOO BepxHero pebpa, a B onepTbiX MO BCEM AJIMHE U B CMEMKHbIX FpaHAX
MHOTOMPO/IETHbIX LWATPOBbIX CKNAAOK - PaBHOMEPHbIM.

B cnyyae yknagkum B COOpHbIX WATpax nepneHgMKynapHo pebpam apmaTtypbl, coeamHAoLWEen
OTAEe/bHblE TPaHWN M BOCMPUHUMAIOLLEN OMOPHbIA M3rMbBatoLWLMIA MOMEHT, NANTbI MOTYT PacCMaTPMBaThLCA
KaK HepaspesHble.

PacueT M3rmbalowmMx MOMEHTOB KaK B HepaspesHbiX NAWTax AOMNycKaeTcs Mpou3BOAUTb AN
cpepHe nonockl. Mpn 3ToM gNa pacyeta NAUTbI CpedHel rpaHu YYUTbIBAeTCA TObKO 4acTb MOJIHOM

= [ =(1-
pacyeTHOM Harpysku q: % 7761’ NPUXOAALLENACA Ha MosoCy HanpasneHus |, w g =( 77)51’

[
npuxoaALLeiica Ha Nonocy HanpasneHua 2 (3gechb n . Ko3pdMUMEHT pacnpeneneHma Harpysku B
[ [ = [ =1 =~ [, =2l [ <2l
HanpasneHun ' n 2 1n=0,5 npu 1 Z; n=0 npu ! 2; npn 1 2
NPUBANKEHHO NO UHTEPNOAALMN).
16.7. PacyeT LWATPOBbIX KOHCTPYKLMI B LeNOM Mo 6anoyHbim cxemam msnoma (puc. 16.3, a)
NPOU3BOANTCA B HanpaB/eHUAX X MU Y Ha MOJIHYIO PaBHOMEPHO pacnpefefieHHY pPacyeTHYI0 Harpysky

MHTEHCUBHOCTBIO ¢ (MM NPUBEAEHHYIO K HE Harpy3Ky U3 yC/I0BUA PAaBEHCTBA MOMEHTOB KaK B MPOCTOM
6anke).

onpegenaeTca

OcHoBHas pacTaHyTasa apmaTtypa watpa * u ¥ B cepefuMHax NponeToB X U y onpeaenseTcsa no
dopmyne

2
4 = qby (luz) - Cl(2>)
T 16 ,0)R,

,(16.1)

C, C o
rae !, 2 - WMPMHA HaAKONOHHOM KanuTenmn MAKM CTOPOHbI CEYEHMA KONOHHbI COOTBETCTBEHHO B
HanpasneHuax ' un 2 (puc. 16.1);

fpl, fp2 - pacyeTHble MoAbembl lWATpa, OMnpedesAemble KaK pPacCTOAHUA  Mexay
PaBHOAEWCTBYIOWMMM B apmatype 60PTOBbIX 3/1€MEHTOB MO HaMNpasB/AEHUAM X U Y U CPeauHHOWM
M/IOCKOCTbIO FOPU3OHTANbHOM rPaHMu.

Mpy 3TOM A0/KHO YA0BNETBOPATHLCA YC/I0BUE

/2

RsAs1(2) < RhAbl(Z) ,(16.2)



rae Abl, Ab2 - naowanm 6eToHa B NMOMEpPeYHbIX CEeYEHUAX FOPU3OHTANIbHOW FPaHMU LIATPOBOM
CKNagKN UAM B none NAuT Ha NOJIOBMHE MpoJieTa PAaMHO-LIATPOBOM KOHCTPYKUUM COOTBETCTBEHHO MO
nnockoctam zOx u zOy.

PasmelleHWe OCHOBHOM apmaTypbl B 3/1eMeHTaxX LWATPOBON KOHCTPYKUMU peKoMeHAayeTca
NPUHUMATb B COOTBETCTBUM C peKomeHagaumamm n. 16.16.

16.8. PacyeT Mo LWATPOBON CXemMe MpPW ONMMPAHUM LIATPOBOM KOHCTPYKLUMKM MO BCEMY KOHTYpPY

NPOM3BOANTCA ANA OnNpeaesneHns ycuama ~ € (yrnoBoro pacrnopa), BOCNpUHMMaEMOro apMaTypoii nosca
(M HaKNOHHBIX rPaHelt B Clyyae WaTPOBOW CKNAAKM), B AMArOHaIbHOM CeYEHMM a-a O4HOTO U3 yrnoB (puc.
16.3, 6) no dopmyne

%11"12" +q62(21172' + 1172“ + 11"12‘ - 411"12" (11' - 11")(12' _12“)
H =

c

81\ —1) +(L L)

, (16.3)

q,

rae - UHTEHCUBHOCTb paBHOMEpPHO pacnpep,eneHHoﬁ Harpysku Ha I'OpM3OHTa/'IbHOl7| rpaHun,

7 . WHTEHCUBHOCTb PaBHOMEPHO pacnpeneneHHol Harpysku, OTHECEHHOW K FOpPU30HTa/IbHOM
NPOEKLUNMN HAKNOHHbIX FPaHeln;

L L

fpc - pacyeTHbIM NOAbEM CKNAAKM, onpegenseMbli KaK pacCTOsiHUE MeXKAy CpeanHHOMU
MAOCKOCTbIO MAUTbl FOPMU3OHTA/IbHOM TPaHM W TOPU3OHTANIbHO HaMNpas/IEHHON pPaBHOAENCTBYHOLLEM
pacTArMBaloLWMX YCUIWIA B apmaType nosca M rpaHelt, nepeceKkatolleit AnaroHaabHoe ceyeHme a-a (puc.
16.3, 6).

MpoBepKa KoNMYecTBa apmMaTypbl B 4MAroHaIbHOM CEYEHUU CKAAAKM NPOU3BOAUTCS U3 YCI0BUSA

< A
HC - Z RSIASI , (164)

- pasmepbl WATPOBOW CKNAAKK, NpuUBEeLEHHble Ha puc. 16.1;

rae S, ©Si - COOTBETCTBEHHO pacyeTHOE COMPOTMBAEHUE U MPOEKLMA MAOWAAN CeYEHUA i-ro
CTEPXHA apmaTypbl, NepeceKaroLLero AnaroHaabHoe CeYeHne, Ha BePTUKa/IbHYIO NI0CKOCTb.
fpc

MNonoxeHne pPaBHOAENCTBYIOWEN YCUIUM B apmaType (pacyeTHbI MoAbemM CKIaAKU
onpegensetca no popmyne

)

f _ Z RsiAsiéi
" Z&%,ma

roe é - pacctosHue OT CPeAMHHON MIOCKOCTM FOPU3OHTaNIbHOW FPaHU A0 OCK i-T0 CTEPXKHS,
nepecekKatLllero gMaroHasbHoe ceyeHue a-a (puc. 16.3, 6).

9, =4,

=9 dopmyna (16.3) npumeT 6onee NpocToi BUA,

q (11'3 - 11"3 )

H=_"1)
©24V2f,

[NnA KBagpaTHO LWATPOBOM CKNALKM NpU

.(16.6)



CeyeHne pacTAHYTON apmaTypbl BO BCEX BEPTMKA/bHbIX MPOMEKYTOUYHbIX CEYEHUAX BOPTOBbLIX
3/1IEMEHTOB WM HAKAOHHbIX FPaHAX LIATPOBbIX CKNAAOK, ONEPTbIX MO KOHTYPY, AOMKHO 6biTb HE MeHee
ceyeHun yrnoBon apmaTypbl.

Mpyv oNMpaHUKY LWATPOBOW KOHCTPYKLMK MO ABYM NPOTUBOMO/IO}KHbIM CTOPOHaM ceYeHMe OCHOBHOW
PacTAHYTON apMmaTypbl PeKOMeHAyeTcs onpeaenaTb no 6aso4yHol cxeme nsnoma no popmynam (16.1),
(16.2), a ceueHue apmaTypbl B HanpaBAeHWM, NEPNEHAMKYNAPHOM MPONETY, NO BE/NMYMHE YrNOBOIO
pacnopa, onpegensemoro no ¢opmynam (16.3) - (16.6), c yueTom pekomeHgaunm nn. 16.7 un 16.8.

B obwem cnyyae pacyeT Hecylen cCnoCcoBHOCTM WaTPOBbIX KOHCTPYKLMIA MOXKET BbiTb BbINOMHEH
KMHEMATUYECKMUM METOAOM TMNpenesibHOro PaBHOBECUA C MCMOJIb30BAHWMEM LEBATUAMCKOBOMN CXEMbl
M3/10Ma, BK/IOYAIOLLEN BOCbMMUYTOJIbHBIN LLEHTPasbHbIA AUCK U 06pa3oBaHHbIe UCXOAALLMMU U3 YI/I0B
LEeHTPaNbHOTO ANCKA NMHEWHBIMU NAACTUYECKMMMN WAPHMPAMU YETbIPE YI/IOBbIX U YeTbipe MPOaeTHbIX
ancka (puc. 16.4).

PucyHok 16.4. [leBATU3BEHHAA CXema M3/10Ma

Hecywan cnocobHOCTb KOHCTPYKUUM B 3aBUCMMOCTM OT €€ FeOMETPUMU, CXEMbl HArpyKeHus u
NPOYHOCTHbIX XapPaKTEPUCTUK SN1EMEHTOB KOHCTPYKLMN HAXOAMUTCA U3 YCIOBUA PaBEHCTBA PaboT BHELLHMX
M BHYTPEHHUX CUA W onpepensaeTca MUHUMYMOM MNpeaenbHOW Harpysku npuv BapbMpOBaHUU Tpex
HEe3aBUCUMbIX TEOMETPUYECKUX NapameTpoB, onpenensaowmx Gopmy cxembl M310Ma (pazmepbl CTOPOH
LEHTPaNIbHOTO AMCKA, PAacCTOAHME OT YA WaTpa A0 6AnKaiLWwero NA1acTMYeCcKoro WapHUpa Ha boptosom
anemeHTte). Mpu 3Tom 6anoOYHas M LIATPOBAA CXEMbl ABAAIOTCA YaCTHbIMKM Cayvyaamu  obuiei
[EBATU3BEHHOM CXEMbI.

Mpn pacyeTe COHOPHBIX LIATPOBbIX KOHCTPYKUWIA METOAOM npeaesbHOro paBHOBeCUA cieayet
YUMTbIBAaTb BO3MOXHOCTb peanusaluuM CXeM W3/10Ma, BKIOYAKOWMX, Hapaay C  JUHEWHbIMK
NAACTUYECKMMMW LIAPHUPAMU, KOHCTPYKTMBHbIE LWAPHMPbLI MO WBAM COMPAXKEHUA COOPHbIX 31EMEHTOB.
Ecan B 3TMX cxemax Hecyliaa cnocobHOCTb KOHCTPYKLMW OKa3blBaeTCA HuxKe Tpebyemoi, nosbiCUTb
HecyLLyto cnoCOHBHOCTb MOXHO YCTAHOBKOM M YYETOM B pacyeTe CBs3ei, NPEenATCTBYIOWMX PACKPbITUIO
KOHCTPYKTMBHbIX LIAPHUPOB (Hanpumep, CTasbHbIX MNAACTUH, COEANHAIOLNX 3aKNa4Hble AETaIN CMEXKHbIX
Cc6OpPHbIX 3/1eEMEHTOB).

16.9. KpailHMi1 6OPTOBOI 3/IEMEHT WATPOBOM CKAAAKM ceayeT NpoBepaTb Ha U3IMO B NIOCKOCTH,
npoxoaslei yepes ero ocb M NepneHAnKYAapHON K NpMMbIKaloWen K Hemy rpaHu. Mpu atom pebpo

(nponetom ! unn “2) cnepyet paccmaTpuBaTbh COBMECTHO C MPUMBbIKAIOLLMMM NOKOM M FPaHbio Kak npu
pacyeTe }Kene306eTOHHbIX TaBPOBbIX ceyeHuid. Harpyskoit Ha 60pTOBO 3/1eMEHT B 3TOM C/lyYae ABAseTcs
NpoeKLuMa ONopHOI peakuumn R U3 pacyeTa HepaspesHoM NANTbI Ha HOPMasb K rpaHu (puc. 16.5).



PucyHok 16.5. PacyeTHas nnockocTb n3rnba
KpPaMHWX 3/1eMEHTOB LIATPOBbIX CKAAA0K

16.10. YrnoBble 30Hbl LWATPOBbLIX KOHCTPYKUWIA B MECTe OMUPaHMA Ha KanuTenu WAM KOJIOHHbI
O0/KHbI 6bITb NPOBEPEHbI HAa NPOYHOCTb NPU AEUCTBUN B HUX YCUANA

N=Vsme,+Hcosgp, (16.7)

rae V - BepTMKanbHaA ONopHaa Peakuma OT HarpysKu Ha WaTpe;
H - pacnop waTpa uAn WaTpoBoi pamMbl B AMaroHaAbHOM HanpaB/ieHUN OT Harpy3KM Ha LWaTpPE;

Pa YFON HAK/MOHA AMaroHanbHOro pebpa WaTPOBON CKAALKM UAM NOAKOCA LIATPOBOW pambl K
FOPU3OHTY.
[ns KBagpaTHOM B NJ1aHe WATPOBOM KOHCTPYKLUM:

V — q(lO + ll )2
16 .(16.8)
Q, = arctgf—\/z
by—1, 1 (16.9)

__ 49
H_64J§f

,[M[% —L+L) 435 [+ (1), +lﬂ
3 .(16.10)

B dopmynax (16.8) - (16.10):
g - NONHaA pacyeTHan Harpyska;

0 - annHa nponeTa BHELHEro KOHTypa LaTpa;
' - pavHa nponeta BHYTpeHHEro KOHTypa (Mpu ero HaJiMumMm B paMHO-LLIATPOBOMN KOHCTPYKLMUK);

2 - pAvHa NponeTa CPpeaHero AMUCKa;
f - cTpena noabema WATPOBOWN CKNAAKN UM PaMbl.
Mpw OTCYTCTBUM BHYTPEHHETO KOHTYPa B PaMHO-LIATPOBOM KOHCTPYKLIUKN U ANA LIAaTPOBOWN CKAaAKM
obuwasa ¢opmyna (16.10) npruobpeTtaeT BUA,



H= [21, +50,(1, +1,)]

96 \/_ .(16.11)

Ha npoyHocTb NpoBepAlTCA: B WATPOBOW CKAAAKE - MUHMMAIbHOE OMNopHoe cevyeHne HeToHa B
NIOCKOCTU, NepneHaANKYNApHOI pebpy, pasmepom, paBHbIM CTOPOHE KanuTenn UAn KOJIOHHbI; B PaMHO-
LLATPOBON KOHCTPYKLMU - CEYEHME OMOPHOrO NOLKOCA MM HUMKHAS MO BbICOTE MOJSIOBMHA OMOPHOrO
ceyeHunA gmnaroHanbHoro pebpa. MNpu aTom B pacHeTHOM NonepeyHOM CEYEHUN YYUTbIBAETCA NPOLOAbHAA
apmartypa.

[ns noBbllWeHMA MPOYHOCTU OMOPHOFO CeYeHMA WwaTpa LenecoobpasHo NPUMEHATb KOCBEHHOE
apmMupoBaHue.

16.11. MNpn NPOEKTUPOBAHUMN KONOHH, NOAOEPKMBAIOLWMX HepaspesHble WaTPoBble CKAALKM,
cnefyeT yunTbiBaTb BO3MOMKHbIN U3rMOatoLLMA MOMEHT 33 CYET IKCLLEHTPUCUTETA NPUIOKEHUA peakLmm
OT LIATPOBOro NOKPbLITUA K BEPXY KONOHH B NpoLLecce MOHTaXa 1 Npu aKcnayaTaunu.

KoHcTpynpoBaHue

16.12. MOHONUTHbIE WATPOBbIE CKNALKN NPOEKTUPYIOT NPEUMYLLECTBEHHO C FaAKMMU FPAHAMMU
6e3 nogkpennsowmx pebep (puc. 16.1, 6). OuepTaHME HUKHEW MOBEPXHOCTM LIATPOBOro NOKPbLITUA
AYENKM 34aHUN BbIBUMPAETCA C YYETOM BO3MOMKHOCTM NPUMEHEHUs MHoroobopauynBaemoi nepectaBHoM
YKPYNHeHHOW onanybku. HaknoH G0OKOBbIX rpaHelt pekomeHayeTca NpuHUMaTb He bonee 60°, a npwm
6eTOHMPOBAHUM B OAHOCTOPOHHEN onanybKe - He 6onee 35°. TonWMHA NAUTLI FPaHen HasHayvaeTcs
cornacHo pekomeHgaumam n. 6.1 Hactoawero CM, Ho He meHee 1/50 nonepeyHoro pasmepa rpaHei. B
MeCTax COMNpAXKEHUs rpaHelt peKoMmeHAayeTcA NpeaycmaTpmBaTh ByTbl.

16.13. C60pHble WaTpoBble KOHCTPYKLMU, KaK MPaBuIo, MPOEKTUPYIOT U3 pebpuctbix naunt (puc.
16.1, B, 16.6), aHa/IOTMYHbIX MJIOCKMM NAUTAM OObIYHbIX MOKPbLITUI N NepekpbITUIA. MANTbI peKoMeHayeTcs
HasHayaTb pasmepamu He 6Gosnee 3,6 M MO WUpPUHE U 12 M no aaunHe. CTblKM mexay cOopHbIMU
3/IeMEeHTaMM LIATPOBbIX KOHCTPYKLUMIA cneayeT BbIMOJIHATbL B COOTBETCTBMU C PEKOMeHaauusamu n. 6.4
Hactoauwero CI1.

PucyHok 16.6. fluelika cOOpHOro WaTpoBOro
nepeKkpbITUA NOA, TAXKeble HAarpy3Kn

16.14. bopToBble 31€MEHTbl MOHO/IUTHBIX LIATPOBbIX CKNALOK PEKOMeHAyeTCA NpPOoeKTMpPoBaTb
NAUTHBIMW WMPUHON He meHee 0,5 m (puc. 16.1, 6) mnm M-obpasHoro ceyeHus c pebpamu,
Hanpas/NeHHbIMW BHU3, KOTOPble NO3BOJIAIOT YMEHbLWNTb BbICOTY NOAbEMA LATPa U Jierye pasmectTuTb
OCHOBHYIO PacCTAHYTYlO apmaTypy CKAafaku. BopToBble 31eMeHTbl COOPHbIX LUATPOBbIX CKAAAOK
pekomMeHayeTcsa NpeaycMmaTpuBaTth B Buae pebep, BbicTynawoLlmx BHU3 (puc. 16.1, a, 16.7, a, 16.8, 6), nau
[ABYTaBPOBbIX 3/1EMEHTOB, BbICTYNAOLMUX BBEPX C Y/IOKEHHbIMW MO HMM nauTamu (puc. 16.6, 16,7, 6),
CO34al0LLMMKN MNJIOCKYHO MOBEPXHOCTb MEPEKPbITUA WKW MOKPbITUA, U ONUPAHUEM HAKNOHHbIX rPaHekn
LATPa Ha WX HWXKHIOK NoJKYy. BbopToBble 31emMeHTbl COOPHBLIX PAMHO-LIATPOBLIX KOHCTPYKLMIMA
pekoMeHAyeTCs B 3aBUCMMOCTM OT YPOBHA PACYETHbIX HArPy30K BbIMOJIHATb B BUAE OTAENbHbIX 6aN0YHbIX
anemeHToB UaM depm c napannenbHbiMM noscamm (puc. 16.6, 16.2, a), uan B BUAE YBENMYEHHbBIX MO
BbicOTe pebep KOHTYPHbIX NAuUT (puc. 16.2, 6).



22 B S S S e ] | T e L e )
e ———_ Pttt hedetedulindoitiy

,m
3
(\\\\\\ 2y 74 .3‘.

a - M-o06pasHbix; 6 - 4BYTaBPOBbLIX C MAUTAMMN NOBEPXY;
B - KPAMHUX; I - NPU ONMMUPAHNN Ha KONOHHbI

PucyHok 16.7. Cxembl 60pPTOBbIX 31€MEHTOB

a)



6)

a - U3 WATPOBbIX 3/1EMEHTOB Pa3Mepom Ha AYeinKy
34aHUSA; 6 - U3 YHUPUUMPOBAHHBIX 3/1EMEHTOB
C MCNONb30BaHMEM CBOPOYHOro KOHAYKTOPa

PucyHoK 16.8. Cxembl COOPHbIX LLIATPOBbIX KOHCTPYKLMIA

HaKknoHHble rpaHn cOOPHbIX U MOHOJIUTHBIX CKAALO0K, OMUPAIOLLMXCA NO Kpato 34aHMA Ha CTEHbI,
cnefyeT KOHCTPYMPOBATb KaK rOPU3OHTANbHO PasBuTble NauTbl (puc. 16.7, B), a npu onupaHuu B Nponete
Ha KOJIOHHbI, KpOMe TOro, PeKOMeHAyeTCA NpeAycMaTpPMUBaTL BEPTUKANbHOe pebpo (puc. 16.7, 1).

Hanbonee HanpsAKeHHble YrN0Bble 30HbI LWATPOBbIX CKAAA0K M PAMHO-LIATPOBbIX KOHCTPYKLUA, B
KOTOPbIX COMPAraloTCA Hecywue 3N1eMeHTbl PasHblX HanpasaeHWin, npu nponetax 12 m u 6onee
LenecoobpasHo BbINOAHATb e4UHbIM COOPHbBIM 3/1EMEHTOM - yrnoBbiM 610Kom (puc. 16.6).

MpW  KOHCTPYMPOBAHWM LUATPOBbLIX KOHCTPYKUMIA creayeT CTPEMUTbCA K YMEHbLUEHUIO
3KCLUEHTPUCMTETA MEXAY NPOAOJ/IbHOM OCbio pebpa Ha MepeceyeHUM HaKNOHHbIX FpaHein LwaTpoBOM
CKNAZKWN UM OMAroHaIbHOrO 3/1eMeHTa PaMHO-LIATPOBOM KOHCTPYKUMK (NogKoca unu pebpa) u yrnosoi
TOYKOWN apMaTypHOro KOHTypa LaTpa.

Pebpa ecTKocTu, noakpennstowme nose c60pHbIX NANT U PaMHO-LIATPOBBIX 3/IEMEHTOB, MOTYT
6bITb BbIMNO/IHEHbI MOCTOAHHOWM (puc. 16.7, a, 6, 16.8, 6) AN nepemeHHOM BbICOTbI (puc. 16.2, 6).

PekomeHayeTca npeaycmaTpuBaTth CTPOUTEbHbINA nogbem BeanymnHon 1/250 - 1/120 nponeTa:

- AN PAaMHO-LIATPOBbLIX KOHCTPYKUMIM nposetom 12 m 1 bosee: LEeHTpA AYEMKM OTHOCUTENbHO
cepeamH NposieToB 60PTOBbIX 3/IEMEHTOB;

- ANA WATPOBbIX CKNAAAO0K: LEHTPA CPeAHEro AMCKa OTHOCUTENbHO CEpPeanH NPOETOB €ro KOHTypa.

16.15. MpK KOHCTPYMPOBAHUMN 3N1EMEHTOB COOPHbIX LLIATPOBbIX NMEPEKPLITUIN U NOKPLITUIA creayeT
YUYMTbIBATb CNOCOD MX MOHTaXKa:

LEIMKOM, NPV 3TOM PasMepbl LIATPOBOM KOHCTPYKUMKU B NaHe nocae YKPYnHUTeNbHOW cOopKu
OOJIKHbI COOTBETCTBOBATL Pa3mepamM NepeKkpbiBaeMo aueliku 3ganua (puc. 16.8, a);

cbopKa M3 YHUOULMPOBAHHBIX NAUT NPAMOYro/IbHON, TpaneLmMeBUAHOW U TpeyrosbHon GbopMmbl,
AMaroHaNbHbIX pPam, yrioBbix 6J10KOB M 60pTOBbLIX HaNOK (NPWU HANUUYUKM TAKUX SNEMEHTOB B NMPUHATOM
KOHCTPYKTMBHOM PEeLLUEHUN LIATPOBON KOHCTPYKLMM) C MCMONb30BaHNEM COOPOYHBIX KOHAYKTOPOB (pucC.
16.8, 6) waM c nocneposateNbHbIM - OMWPAHMEM 3/1EMEHTOB HA paHee CMOHTUMPOBAHHbIE
(6eCKOHAYKTOPHbIM MOHTA)K), BO3MOXHOCTb KOTOPOro peKoMeHAyeTcA obecneymsaTtb CneumanbHOM
KOHpUrypaLmMeit nonepeyHoro cevyeHus KOHTYpHbIX pebep cbopHbIX anemeHToB (puc. 16.7, a, 6) uau
YCTPOMCTBOM MOHTaXHbIX CTO/IMKOB Ha 3aKNafHbIX AeTansx pebep.



C uenbio ynpoLLeHUs NoAMOCTen ans cOOpPKM WATPOBOrO MOKPbITUA NPW LIAre KONOHH UK NpoJieTe
18 M 1 bonee BAONb CTbIKOB MJOCKUX MNJAUT [OMNYCKAETCA NPeaycMaTpuBaTb AOMNOJHUTENbHbIE
enesobeToHHble UAW MeTannumdeckue pebpa, HAAENKHO COoeauHsAeMble C MAUTAMM C MOMOLLbIO
BbINYCKOB, YMOPOB, WNOHOK U 3aMOHO/IMYMBAHUA, COMTAaCHO pekomeHadaumam n. 6.4 Hactoawero CIM.

B c60pHbIX 3/1eMEHTaX peKoMeHAYeTCcA NpeayCMaTpMBaTb 3aKNagHble MeTaNInYeckue AeTanu ana
MOHTaXKa C NPUMEHEHMEM CBapHbIX MOHTAXKHbIX CTbIKOB. MOHTaXKHble CTbIKM KOHCTPYMPYHOTCA KakK
pacyeTHble, eC/M WATPOBble KOHCTPYKLUUM MOHTUPYHOTCA LENMKOM WU YKPYMHEHHbIMU 31eMEeHTaMu C
HEe3aMOHO/IMYEHHBIMW CTbIKaMK. MpU 3aMOHOMYMBAEMbIX CTbIKax COOPHbIE 371EMEHTbI AO0MNYycKaeTca
NPOEKTMPOBATb C BbIMYCKAaMW apMaTypbl.

16.16. LLaTpoBble KOHCTPYKLUUM peKOMeHAYeTCA apMMpoBaTh:

B NIUTAX - CBAPHbIMU CETKAMMU;

8 pebpax c6OpPHbIX U MOHONUTHBIX 3/1EMEHTOB - CBAPHbLIMW KapKacamu;

B HAAKOJIOHHbIX pebpax W nNAWTax - CBAPHbIMKM CETKaMM, KapKacamnm W npegBapuTesibHO
HanNpPA*KeHHOM apMaTypon.

OcHoBHas pacTAHyTaA apmaTypa, pacnosiaraemasn B 60pToBbIX 3n1eMeHTax, A0/KHa bbITb fOBeAeHa
[0 OMop M HageXHO 3aaHKepeHa WM 3aBedeHa B CMEKHbI BOpPTOBOM anemeHT Ans obpasoBaHuMA
3aMKHYTOro nofca watpa. Mpn aTom nNpeaBapuTENbHO HaNpPsAXKeHHAA apmaTypa NoAaca NpoeKkTupyercs,
KaK MPaBu/io, C BOSMOHOCTbIO OCYLLLECTBNAEHUA €€ HATAXKEHUA U 0OETOHMPOBAHUA B OTKPbITbIX CBEPXY
KaHanax.

Jo 80% nNONHOrO KOAMYEeCTBa OCHOBHOM PAacTAHYTOM apmaTypbl LWWATPOBbLIX CKA3ZOK ¢,
HeobXoAMMOro A/a BOCNPUATUA pacTArMBAlOWero ycunama H B BepTUKa/ZbHOM CEYEHUM MocpeauHe
nponeta cknagku (puc. 16.3, a), pacnonaraioT B 6GOPTOBLIX 3/eMeHTax Npu npesBapuUTesIbHO

Hanps»XeHHoM, A0 60% - npuv O6bIMHOM apMWMPOBAHMM, a OCTA/NbHYK YacTb apmaTypbl * - B
npuaeraroWmx K 6OpTOBbIM 3/IeMEHTaM YacTaX rpaHen.

B pamMHO-LWATPOBbLIX KOHCTPYKLMAX BCA OCHOBHaA apmaTypa pasmelLaetca B 6OpTOBOM afieMeHTe,
KOTOpbI nNpu  6ONbLWKX YCUAUAX MOXKeT ObiTb BbINOJIHEH, Hanpumep, B Buae depmbl €O
CTanexKenesobeTtoHHbIM  HUXHUM noscom (puc. 16.2, a). Mpu opraHM3auuM AONOJAHUTENLHOTO
BHYTPEHHEro KoHTypa (puc. 16.2, 6), cnocobHOro BKAOYUTLCA B paboTy MO BOCMPUATUIO pacnopa,
KO/IMYECTBO OCHOBHOM apMaTypbl LIATPa B €ro BHELWHEM KOHTYpPe MOXKeT ObiTb, COOTBETCTBEHHO,
CHUKEHO.

B MHOronponeTHbIX WATPOBbIX KOHCTPYKUMAX B KAYecTBe OCHOBHOW apMaTypbl LATPA MOXKHO
MCNo/ab30BaTb apmaTypy, HaNpAraemyto Ha MecTe BO3BeAEHMA Ha BCIO AJIMHY 34aHUA HaTAKEHUEeM Ha
6EeTOH, yCTaHaBAMBAEMYIO B BETOHMPYEMbIX MOCNAE HATAXKEHMA LWBAX MeKAy 6OpTOBbIMM 3N1E€MEHTAMM
CMeXHbIX fYeeK. Takyto apmaTtypy (Kak npaBwWao, KaHaTHYK) pekomeHAyeTcA npenycMaTpuBaTtb
HepaspesHoW, nepexoasALlein U3 nposeta B NPoaeT, NPAMOINHENHOW AW C OTTMOOM YacTu apmaTypbl B
BEPXHIOO 30HY OMOPHbIX CEeYEHUWN purenei, ob6pasoBaHHbIX CMEXKHBIMW BOPTOBLIMW 31E€MEHTAMU U
6ETOHOM 3aMOHO/IMYMBAHMA MEXKAY HMMW aHANOTMYHO TOMY, KaK 3TO MOKasaHO Ha puc. 15.6 gns
BCMNAPYLUEHHbIX NEePeKpbITUIA C HATAKEHMEM apmaTypbl Ha 6eToH. HageHoe BKAtoYeHMe c6opHOro u
MOHO/IMTHOrO GETOHOB B CEYEHMAX YKa3aHHbIX puUrefeil B COBMECTHYH paboTy pekomeHAayeTcA
obecneumBaTb YCTPOMCTBOM rpebeHuYaTbix LIMNOHOK HAa NOBEPXHOCTAX COOPHbIX 3N1€MEHTOB, NPU 3TOM
MPOEKTHYIO NPOYHOCTb OEeTOHa 3aMOHOAMYMBAHMA PEKOMEHAYETCA NpenycMaTpuBaTb He HUXKe
NPOYHOCTN 6eToHa COOPHbIX 31EeMEHTOB.

MpunoxerHue A
(cnpaBoyHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHWA



Ycnnma ot BHEWHMX HarpysokK m BO3AEV1CTBMVI
B nonepe4yHOM Ce4eHUUN INeEMEHTA

M - u3rnbaroLLmii MOMEHT;
N - npoaonbHan cuna;
Q - nonepevHan cuna;
T - KpYTAWMIA MOMEHT.

XapaKTepmuCcTMKN maTepunanos

b,n

R,

, DS - pacueTHble COMPOTUBEHWA BETOHA OCEBOMY CHATUIO AR NPeneNbHbIX COCTOAHMIA
COOTBETCTBEHHO NEepPBOW U BTOPON rpynn;

- HOpMaTnuBHOE conpoTueaEHNE 6eToHa 0oceBOMY CXHKaATULO,

bt,n

R R
bt TBLSer_ pacyeTHble COMPOTUBAEHUA GEeTOHa OCEBOMY PaCTANKEHUIO ANA NPeAesbHbIX
COCTOAHWIA COOTBETCTBEHHO NEPBOM 1 BTOPOW rpynm;

- HOpMaTuUBHOE conpoTueaeHne 6eToHa 0CeBOMY PaACTAXKEHUIO,

bloc _ nacyeTHoe conpoTueneHne BETOHA CMATHIO;

bond _ nacyeTHOE conpoTMBAEHME CLENNeHNa apmaTypbl C 6ETOHOM;

R

s, 5% - pacyeTHble COMPOTMBAEHMA apMaTypbl PACTAKEHUIO ANA NPeAefibHbIX COCTOAHUIA
COOTBETCTBEHHO NEepBOW U BTOPON rpynn;

SW - pacyeTHOE COMPOTUB/IEHME NOMEPEYHOMN apMaTypPbl PACTAKEHUIO;
S¢ - pac4eTHOe COMPOTMBAEHME apMaTYpPbl CKATUIO ANA Npeae/ibHbIX COCTOAHWUIA NepBoi rpynnbl;
b - HauanbHbI MoAYNb yNPYrocTn 6eTOHa NPU CXKaTUM U PaCTAKEHUY;

$ - MOAYAb YNPYrocTM apmaTypbl;

& &
b0 “bt0 _npepenbHble OTHOCUTENbHbIE AedOopmaLm BEeTOHa COOTBETCTBEHHO NPY PpaBHOMEPHOM

0CeBOM CXKaAaTUN N OCEBOM pPaCTAXKEHNN;

&
0 - oTHOcKTeNbHbIe AedopmaLIMK apMaTypbl NPU HANPAKEHUW, PaBHOM  °;

wb cr

- KoadPUuUMeHT nonsydyectn 6eToHa.

XapaKTepucTUKM NONOXKEHUS NPOLOAbHOM
apMaTypbl B NONEPeYHOM CEYEHUN 31EMEHTA

S - obo3HayeHMe NPOAO/IbBHOM apMaTypbl: MPU HANYUK CHATOM U PaCTAHYTOM OT AencTBuA
BHELWHEN HarpysKM 30H CEeYEHMA - PACMOJIOKEHHOM B PacTAHYTOW 30HE; MPM MOJIHOCTBIO CXKATOM OT
OENCTBUA BHELUHEN HarpysKM CeYeHMM - PacrnosiOKEHHOW Yy MeHee CXKaTol rpaHu cevyeHus; npwu
NOJIHOCTbIO PACTAHYTOM OT AEeNCTBUA BHELUHEN Harpy3Kkn ceveHnu:

ONA BHELEHTPEHHO PacTAHYTbIX 3/IEMEHTOB - Pacrno/IoKeHHOM y 6o/iee pacTAHYTOM rpaHu CeYeHus;
O LLeHTPaIbHO-PACTAHYTbIX 3/1IEMEHTOB - BCEl B MOMNEPEYHOM CEYEHUUN I/IEMEHTA;

S' - obo3HayeHMe NPOAO/IbHOM apmaTypbl: MPU HAMYMKM CHATOM W PacTAHYTOM OT AencTBuA
BHELUHEeM Harpy3Kn 30H CeYEHMA - PACMOIOKEHHOM B CKATOM 30HE; NPU NOJIHOCTbIO CHKAaTOM OT AeACTBUSA
BHELHEN HarpysKM CeYEeHUM - PacrnofioKeHHOW y Oonee CKaTOW FpaHW CeYeHWus; Npu MNOSHOCTbIO
pacTAHYTOM OT AeWCTBMA BHELHEN HarpyskM CeYyeHUW BHELEHTPEHHO PacTAHYTbIX 3/1EMEHTOB -
PacnofioXKeHHOW Y MeHee PacTAHYTOMN rpaHn ceveHus.



[eomeTpuryecKkmne xapakTepmucTuku

b - WKpKMHa NPAMOYro/IbHOTo ceYeHus; WpMHa pebpa TaBPOBOro U ABYTaBPOBOro CEYEHU;

b, b,
Y , /- WNPUHA NOJIKN TaBPOBOro U AByTaBpOBOro ce4eHMn COOTBETCTBEHHO B PACTAHYTOUN U

C)KaToM 30HaX;
h - BbICOTa NPAMOYro/IbHOro, TaBPOBOr0 U ABYTaBPOBOrO CEYEHUIA;

7, "/ - BbicoTa NO/MKM TaBPOBOrO M ABYTaBPOBOrO CEYEHMUI COOTBETCTBEHHO B PACTAHYTON U

C)KaTol 30Hax;
a, a' - paccTosHMe OT pPaBHOAEWCTBYIOWEN YCUAWIA B apmMmaType COOTBeTcTBEHHO S m S' go

6nKalLwen rpaHn cevyeHus;

0, "0 _ pabouas BbicOTa CeveHus, paBHasa cooTeeTcTBeHHo h-aun h-a';

’

X - BbICOTa CXKaToM 30Hbl 6eToHa;
5 - OTHOCUTENbHAs BbICOTA CXKATOM 30HbI 6eTOHa, paBHas ;
S

W - paccTosiHUE MEXK Y XOMYyTamMu, U3MepeHHOoe Mo A/IMHE 3/1eMEHTa;

€ "
0. 9KCUEHTPUCUTET NPOAO0AbHON cUAbl N OTHOCUTE/IbHO LEeHTPa TAXKECTU NPUBEAEHHOIO CeYeHUA,

onpeaensaemblit C y4eTomM yKasaHuin 4.2.19;
e, €' - PacCTOAHUA OT TOYKM NPUNONKEHUA NPOJOAbHOM cunbl N 40 PaBHOAEWCTBYIOWEN YCUAUIA B

apmaTtype cooTBEeTCTBEHHO S K S';
I - nponet KOHCTPYKLMUK;

2 - ANVHa BOAHbI;

0. pacyeTHaA ANIHa 3/1eMeHTa, nodBepratoLeroca ,u,eﬁcmmo cmwv\alom,eﬁ I'IpOﬂ,OJ'IbHOVI CUnbl,;
f- CTpena nogvema anemMeHTa KOHCTPYKLUNK;
i- pagnyc nHepyunm nonepeyvyHoro cev4eHna aziemeHTa OTHOCUTE/IbHO LEHTPA TAXKECTU CEYEHUA;

§ SW - HOMWHA/NbHbLIN ANAMETP CTEP)KHEW COOTBETCTBEHHO NPOLOJIbHOM WM NonepeyHoin

’

apmaTypbl;

s, 77 - naowagmn cedeHmsa apmaTypbl COOTBETCTBEHHO S1 S';

’

SWo- naowaab cevyeHUA XOMYTOB, PacnoOIOXKEHHbIX B OAHOI‘;1 HOpM&l/’IbHOVI K I'IpO,CI,OJ'IbHOVI ocun

3NeMEeHTa MNJI0CKOCTH, NepeceKatow,ein HakIOHHOEe CeveHue;
Hy K03 OULMEHT apMUPOBAHMA, ONpeaenaemMblil KaK OTHOLIEHME NAOLLAAN CEYEHUA apMaTypbl

S K NoWaAn NONEPEeYHOro CeYeHMA I1emeHTa 0 6e3 yueTa CBECOB CXKaTbIX M PacTAHYTbIX NOOK;

A - nhowaab Bcero 6eToHa B NONEPeyYHOM CEeYEHUU;
b _ nnowapb ceveHna 6eToHa CXKaToOM 30HbI;
b _nnowaab ceyeHma 6eTOHa PacTAHYTOM 30HbI;
red _npowanb npueefeHHOro CeYEeHMA 3/IEMEHTa;

loc _ nnowapgk cMATUA BeTOHa;
| - MOMEHT MHEPUUM ceYeHUns Bcero 6eToOHa OTHOCUTE/IbHO LEeHTPa TAXKECTM CeYEHUS 3N1eMEHTa;
red . \\OMEHT MHEpPLMM NPUBEAEHHOTO CEYeHUA 31eMEHTa OTHOCUTE/IbHO ero LLeHTpa TAXKEeCTH;
W - MOMEHT CONpPOTUB/IEHUA CEYEHUSA 3JIEMEHTA A1 KPalHEro PacTAHYTOro BOJ/IOKHA;
R - pagnyc KpuBM3HbI 31€MEHTA KOHCTPYKLMU;



o . TO/IWMHA NOIKN NPOCTPAHCTBEHHOIO 3/1eMEHTa;
I - BbicoTa 6OPTOBOro 3NEeMeHTa;

9, 9,

, - TMOTrOHHblE YCUAWA, BOCNPUHMMAEMble apMaTypoit MonkM cbopHOro snemeHTa
COOTBETCTBEHHO B PACTAHYTOMN U C}KaTOM 30Hax.

MpunoxeHue b
NEPEYEHb HOPMATMBHOWM WU TEXHUYECKOW JOKYMEHTALIUMK

CHwnM 2.02.01-83*. OcHOBaHMA 34aHUI U COOPYHKEHN

KoHcynbTaHTlAlOC: NpMmeYaHume.
B odnumanbHOM TEKCTE AOKYMEHTA, BUAMMO, AONYLLEHA oneYyaTKa: umeeTca B Buay CHull 2.03.01-
84*,

CHuM 2.03.01-85%*. BeTOHHbIE U }Kene306eToHHble KOHCTPYKLUKM (CnpaBoYHO)

CHwuM 2.05.03-84*. MocTbl U Tpy6bl

CHwnIM 3.03.01-87. Hecywme n orpakgarouime KOHCTPYKLMHK

CHwnIM 12-01-2004. OpraHmsauma cTponTenbcTsa

CHuMN 21-01-97*. MorKapHan 6e30nacHOCTb 34aHNIA U COOPYKEHUN

CHuM 11-7-81%*. CTpoUTENbCTBO B CEMCMUYECKMX paioHaXx

CHuM 11-23-81%*. CTanbHble KOHCTPYKLUN

FOCT 1050-88*. MpoKaT copToBOM, KOMBUHUPOBAHHbIW, CO CNeLunasbHON OTAENKOW NOBEPXHOCTH
U3 YrNepoanCTOn KaueCTBEHHOM KOHCTPYKUMOHHOM cTanun. ObLMe TEXHUYECKME YCIOBUA

FOCT 3062-80*. KaHaT oanHapHoi cBuBKM TMNa JIK-O KoHcTpyKuumn 1 x 7 (1 + 6). CopTameHT

FOCT 3063-80*. KaHaT oanHapHoM cBMBKKM TMNa TK KoHCcTpyKkumn 1 x 19 (1 + 6 + 12). CopTameHT

FOCT 3064-80%*. KaHaT oanHapHoM cBMBKM TMMa TK KoHCcTpyKummn 1 x 37 (1 + 6 + 12 + 18). CopTameHT

FOCT 3066-80*. KaHaTt aoiiHon cBmBKM Tuna JIK-O KoHcTpykummn 6 x 7 (1 + 6) + 1 x 7 (1 + 6).
CopTtameHT

FOCT 3067-88*. KaHaT cTanbHOM ABOMHOWN CBUBKKM TUNA TK KOHCTPpYKUuMM 6 x 19 (1 + 6+ 12) +1x 19
(1+6+12). CoptameHT

FOCT 3068-88*. KaHaT cTanbHOW ABOMHOM CBUBKM TUNA TK KOHCTPYKUMM 6 x37 (1 +6+12+18) +1
x37 (1+6+ 12+ 18). CoprameHT

FOCT 3081-80*. KaHaT aBoliHol cBMBKM TMa JIK-O KOHCTPYKLUMM 6 X 19 (1 +9+9) + 7 x 7 (1 + 6).
CopTameHT

FOCT 3090-73*. KaHaTbl CTajnbHble. KaHaT 3aKpbITblA HecylMin C OAHUM CAO0em 3eTobpasHoM
NPOBOJIOKKU U cepaevHmnKom Tuna TK. CoptameHT

FOCT 7372-79*. NpoBo/iOKa CTaNbHaA KaHaTHasA. TexHMYeckune ycnosums

FOCT 7473-94. Cmecu 6eTOHHble. TEXHMYECKME YCN0BUA

FOCT 7669-80*. KaHaT ABoitHoMi ceuBKu TMa JIK-PO KOHCTPYKUMM 6 X 36 (1+7+7 /7 +14)+7x7
(1 + 6). CopTameHT

FOCT 7675-73%*. KaHaTbl cTasbHble. KaHaT 3aKpbITbI HECYLWMUI C OAHUM CNOEM KAWMHOBWUAHOW M
OZHMM cnoem 3eTobpasHOM NPOBONOKN U cepaedHMKom Tuna TK. CoptameHT

FOCT 7676-73*. KaHaTbl cTasibHble. KaHaT 3aKpbITbi HECYLIMI C ABYMA CIOAMW KAUHOBUAHOWN M
O4HUM cnoem 3eTobpa3HON NPOBOSIOKM U cepaedHnKom Trna TK. CopTameHT

FOCT 7890-93. KpaHbl mocToBble 0gHOb6anouHble NoABECHble. TeXHMYECKNe YCNoBUA

FOCT 10922-90. ApmaTypHble U 3aKNagHble N3aenna cBapHble, COeAUHEHMA CBAapHbIe apmaTypbl U
3aKNagHbIX U3AEeNUN Kene306eTOHHbIX KOHCTPYKLMA. ObLumne TeEXHUYECKNe yCAoBUA



FOCT 14954-80*. KaHaT AB0IAHOM cBMBKM TMNA JIK-P KOHCTPYKUMM 6 x19 (1+6+6/6)+7x7 (1 +
6). CopTameHT

FOCT 18901-73*. KaHaTbl CTanbHble. KaHaT 3aKpbITbiii HeCyLWMA C ABYMS CNOAMKM 3eTobpasHoM
NPoBONOKM U cepaevHmkom Tuna TK. CopTtameHT

FOCT 19281-89*. MNpoKaT 13 cTanu NoBbllWEeHHOM NpoYyHocTU. ObLMe TEXHUYECKME YCI0BUSA

FOCT 21437-95. Cnnasbl UMHKOBble aHTUOPUKUMOHHbIE. MapKn, TexHuyeckne TpeboBaHUA M
MeTOoAbl UCMbITaHU

FOCT 25820-2000. beToHbl nerkne. TexHMYecKkue ycnosusa

FOCT 26633-91*. BeToHbI TAXKe/ble U MeNIKO3ePHUCTbIE. TEXHUYECKME YC0BUSA

CTO 36554501-006-2006. MMpasBuna no obecneyeHU0 OFHECTOMKOCTM W OrHEeCOXPaHHOCTU
ene3obeTOHHbIX KOHCTPYKLNIA

MAC 20-2.2008. PekomeHaaumnm no obecnevyeHno 6€30MacHOCTN BO/bLLETPY3HbIX COOPYHKEHUN OT
JNlaBMHOOBpPaA3HOro (MporpeccupytoLLLero) obpyLLIeHs NpU aBapUnHbIX BO34ENCTBUAX

PekomeHzauMn MO 3alLMTE MOHOJMUTHBIX XWAbIX 34aHUA OT Mporpeccupylowero obpylueHus.
PaspaboTaHbl YN MHUUTIM. - M., 2005

PyKOBOACTBO NO NPOEKTUPOBAHUIO Ke1e306eTOHHbIX MPOCTPAHCTBEHHbBIX KOHCTPYKLMIA NOKPbLITUIA
n nepekpbITuit. - M.: Ctpoimnsgar, 1979.

MpunoxeHue B
TEPMWHbI N OMPEAENEHUA

MpoCTPaHCTBEHHbIE CUCTEMbI - COOPYIKEHUA (PacyeTHble CXEMbl COOPYXKeEHUI), 06pa3oBaHHbIe K3
CoeaMHEHHbIX MeXKay coboin pasNNYHbIX 3N1EMEHTOB, CNOCOOHbLIX BOCMIPUHUMATL NPUNOKEHHYIO K HUM
NPOCTPAHCTBEHHYIO CUCTEMY BHELLHMX CWA, OT AENCTBUSA KOTOPOI B HUX BO3HWKAET MPOCTPAHCTBEHHOE
pacnpegeneHve BHYTPEHHUX YCUAUA.

MpocTpaHCTBEHHbIE  Kene306eTOHHble KOHCTPYKUMM - BbIMNOJIHEHHble U3 Kene3obeToHa
KOHCTPYKLMMK, KOTOpble MOA B/JAMSHMEM BHELWHWX CWUIOBbIX W WHbIX (Hanpumep, TemnepaTypHbIX)
BO34eNCTBMA paboTaloT KaK MPOCTPaHCTBEHHble cucTeMbl. OHM MPUMEHAIOTCA B KayecTBe MOKPbITUNA,
nepeKkpbITUM, CTEH 34aHNIN N COOPYKEHWI, @ TaKKe MOTYT NPeACcTaBAsATbL COOOMN COOPYKEHME B LLE/IOM.

TOHKOCTEHHbIe MPOCTPAHCTBEHHbIE CUCTEMbI - KOHCTPYKLUMK, Y KOTOPbIX ABA U3MEPEHUs O4HOro
Nnops/ika CyLLLEeCTBEHHO NPEBbLIWAIOT TPeTbe (TONWMHY).

O60/104Ka - MNPOCTPAHCTBEHHAA KOHCTPYKUMS, OrFpaHWYeHHas ABYMS  KPUBOJAWHEWHbIMU
NJIOCKOCTAMM, PACCTOAHNE MEXKAY KOTOPbIMM (TONILWMHA) MAno NO CPABHEHUIO C APYIMMU ee pasMepamum.

Cknagaka - 060104YKa, COCTABNAEHHAA M3 OTAENbHbIX MAACTUHOK, COeOMHEHHbIX Mexay cobon u
06pasyloWmnx NOBEPXHOCTb MHOTorpaHHWKA. CKnagka W3 NPAMOYrO/ibHbIX MNAACTMHOK Ha3blBaeTcA
NPU3MaTUYECKOW. BanoyHble CKNAAKM COCTOAT M3 MNOCKUX 3/IEMEHTOB-TPaHeln, COeaUHEHHbIX MeXay
€060 NoZ yriom Tak, YTO B MeCTe UX COMPAXKEeHUs obpasyeTca NpamonHeliHoe pebpo.

CpeanHHaA NOBEPXHOCTb - FEOMETPUYECKOE MECTO TOYEK B MMTE OOONIOYKU WU CKNALKM,
paBHOYAANEHHbIX OT €€ HUMKHEN U BEPXHEN NOBEPXHOCTEMN.

layccoBa KpuBM3HA - MpPOM3BEAEHWE TNaBHbIX KPUBU3H - I/Rl 'I/RZ _K, roe R1 7 R2
MaKCMMasbHbI U MUHUMaANbHBLIA PagMycbl KPUBWU3HLI (F1aBHble PagMyCbl KPUBM3HbI) NOBEPXHOCTU B
rNaBHbIX HOPMasibHbIX ceyeHusax. [oBEepXHOCTW, B KaxKAOM TouKe KoTopbix K nonoxuTenbHa,
oTpuuaTesbHa WM UMMeeT Hy/ieBOe 3HayeHMe, Ha3blBAlOTCA COOTBETCTBEHHO MOBEPXHOCTAMM
NMONOXUTENbHOM, OTPULLATE/IbHOM M HYNIEBOM rayCCOBOI KPUBU3HDI.

YCTOMUYMBOCTb - CNOCOBHOCTb CMCTEMbI HE3HAYUTE/IbHO OTK/JOHATLCA OT MCXOAHOTO COCTOAHMUSA
paBHOBECUSA UAW ABUKEHUS MPU LOCTAaTOYHO MaJbIX BO3MYLLEHMAX. B KauecTBe BO3MyLLaOLWNX paKTOPOB
MOTYT BbICTYNaTb Pas/iMyHble AONOJHUTENIbHbIE HArpy3KU U BO3AENCTBUSA, AedeKTbl U OTKIOHEHUA OT
NPOEKTHbIX Pa3MepoB KOHCTPYKLMU M T.M. Harpysku, npyu KOTOPbIX NPOUCXOAMUT MOTEPS YCTOMUYMBOCTMH,



Ha3blBAOTCA KPUTUYECKMMM, @ COOTBETCTBYIOLLME COCTOAHUA KPUTUYECKMMM COCTOAHUAMM.

HennHeMHOCTb - pa3nnyatoT TPU BUAA HEAMHENHOCTU: GU3UYECKYIO, 0BYCNOBAEHHYIO HEUHENHOW
CBA3bIO MEXKAY TEH30PAMM HANPANKEHNIN N AedopPMaLMIA; TEOMETPUYECKYIO, ONPeaENiemyto HENMHEHOM
CBA3bIO MeXAay Aedopmauvamn U NepemMeleHUAMU; U KOHCTPYKTUBHYIO, CBA3AHHYIO C BO3MOMKHbIMM
M3MEHEHWAMM PACUYETHOMN CXEMBI B NPOLLECCE HArpy»KeHUs.

MpepenbHas HarpysKa - Harpyska, OTBEYAlOLWLAs MOMEHTY MCYepnaHWs Hecyuliel cnocobHocTu
KOHCTPYKLMM. OHa COOTBETCTBYET TOMY Npese/lbHOMY MOMEHTY, KOT4a KOHCTPYKLMSA ele HaxoauTca B
COCTOAHWUM paBHOBeCUA. HanpaKeHHOe COCTOAHWE BCeX 3/1IEMEHTOB KOHCTPYKLUMM B TaKoW cTaguu
Ha3blBAETCA COCTOAHMEM Npeae/ibHOro paBHoOBeCUA.

KOHCTpYKLMA Mcyepnana CBOK HECYLy CrocobHOCTb, eCan Masioe npupalleHue BHeLlHew
HarpysKu cnocobHO BbI3BaTb HEMNPEKPALLAOLLMIACA POCT AedopmaLnin U nocieaylollee paspylueHue.




