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VI

Beenenue

Hacrosumit Csoa npasun paspaboran B passure CHull 52-01-2003
«betoHHble U Xene306eToHHble KOHCTPYKIMH. OCHOBHBIE MOIOKEHHUSI»,

CBO/l TPaB1 COAEPXKHUT PEKOMEHAALMHM 110 NPOCKTUPOBAHMIO KeJIe30~
OETOHHBLIX 00010YEK, CKIANOK U APYTHX TOHKOCTEHHBIX POCTPAHCTBEHHBIX
KOHCTPYKLMIA TIOKPLITUI Y NEPEKPLITHI 3MAHUI H COOPYXEHUI NMPOMBILI-
JIEHHOTO, IPAXAAHCKOIO W CENIbCKOX035ICTBEHHOrO CTpOUTeNnbeTBa. [pocTpaH-
CTBEHHbIE KOHCTPYKLMH BbITIONHSIOTCSI U3 TAXENOTr0 U JIErKoro 6eToHOB 6e3
MpPeABapUTEILHOTO HANPSIKEHMS apMaTypbl U C NpeAHATPSIXKeHUEM, KOTO-
pble ofecrieunBaoT BbinonHeHue noaoxeHuit CHull 52-01-2003.

Pewtenue o npuMeHennu Croaa npasui MPU NPOEKTHPOBAHHK MPO-
CTPaHCTBEHHBIX KOHCTPYKUMWIA MOKPHITUIA U NEPEKPLITHIT KOHKPETHBIX 31a-
HWIl U COOPYXEHHII OTHOCHTCH K KOMITETCHLMM 3aKa3uMKa 00beKTa WIH
NPoeKTHOIT opraHu3auuy. B cayyae npumenenus Cpona npaBuI A0KHbBI
ObITL YUTEHB! BCE YCTAHOB/ICHHbBIE B HEM TPEOOBaHMsL.

Hactosiwun#t Cson npasun cieayet npumeHsTb coBMecTHo ¢ CIT 52-
101-2003 «beTtoHHbIe 1 XeNe306eTOHHBIE KOHCTPYKUIKY 6e3 npeasapurennb-
Horo HanpsbkeHust apmatypbl» W CIT 52-102-2004 «IlpeasapuresibHO Ha-
NpsiKeHHbIE XKeNe300eTOHHbLIC KOHCTPYKLMH.

EavHuupl gu3nueckux BeawylH, npuseaenusie 8 CBoae npasun,
BbipaxeHbl B cucteMe CU: cuna — B HelotoHax (H) 1am B kuyioHbloToOHAaX
(KH); nuHeilHble pa3Mepsl B MM (LTS ceyeHuil) Mau B M (JUI 3NeMEeHTOB
WM UX YYACTKOB); HANPSIKEHHS, COMPOTUBACHUS, MOAYAH YIIPVIOCTH — B
meranackansx (MIa); pacnipenenedtibie Harpysku u ycunus — B kKH/m
wan H/m,

Csoa npasun paspaboranit: a-p TexH. Hayk, npod. B.B. [llyeacs,
KaH/. TeXH. Hayk, cT. Hayu. cotp. b.C. Cokonoe, sen. wux. T.B. llepbuna,
unx. A.C. Kovemkosa.

[1pu paspaborke Cpona npaBMa MCMONL30BAHLI MaTepiHaibl reyar-
HbIX paboT H.B. Axeaeduanu, b.H. bacmamckoeo, B.3. Baacosa, A.A. I'eo3oesa,
B.B. Jluxosuu, A.M. llybunckoeo, I1.T. Epemeesa, 3.3. XKykoesckoeo, E. K. Kava-
Hoéckoeo, B.H. Koauynoea, M.b. Kpakosckozo, T.A. Kyzvmuu, I1.A. Tykawa,
H.T. JTiodkosckoeo, P.H. Mayeaunckozo, AM. Oseuxuna, K.I1. [Tamuxpecmos-
ckoeo, A.A. Pabunosuya, A.P. Pxcanuyvina, E.H. Cmakosuyenxo, C.A. Tuma-
wesa, I K. Xaiioyxosa, 1.®. Xnebroeo, 10.B. Yunenxosa, A.B. llanupo v ap.
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CBOXNPABHIJ NO NPOEKTUPOBAHHIO U CTPOUTEJABCTBY

XEJE3OBETOHHBIE TPOCTPAHCTBEHHBIE KOHCTPYKIIUH
ITOKPBITHUN N ITEPEKPBITUHN

Spatial reinforced concrete structures of roofs and floors

1 ObnacTs npuMCHEHHA

Hacrosuuuit Csoa npasun (CIT) pacnpoctpa-
HSETCS HA MPOCKTUPOBAHUE XKENe300€TOHHbIX 060-
JIoYeK, CKJIAJIOK U APYTMX TOHKOCTEHHbIX Npo-
CTPAHCTBEHHbIX KOHCTPYKLHUH MOKPLITHI M nepe-
KPBLITUI 31aHUIA ¥ COOPYXECHUN NMPOMDLILLINEHHO-
ro, rpakAaHCKOTO H CENbLCKOXO3AHCTBEHHOrO CTPO-
urenncrsa. IpocTpaHcTBeHHbIE KOHCTPYKUMM Bbl-
MOJHAIOTCH M3 TSKENOro OETOHA KNacCoB Mo Mpov-
HOCTH Ha cxarue ot B15 no B60 6e3 mpenBapu-
TENLHOrO HANpPsDKEHMsT apMaTtypbl ¥ C NpeAHan-
psDKEHUeM, NS 3KCryaTauuy B KIMMaTHYECKUX
ycnosusix Poccuu, B cpenie ¢ HearpeccMBHOI cTe-
MEHbIO BO3AEHCTBHS, NPU CTATHYCCKOM ACHCTBHI
Harpy3ku.

2 HopMaTHBHbBIE CCHIIKH

B nHactosiitem CBojie rpuaBMl UCTIONb30BaHbI
CCBIJIKM Ha CedylolMe OCHOBHbIC HOPMATHBHbIE
JOKYMEHThI:

CHuIT 2.01.07-85* Harpy3ku 11 Bo3aeicTBHs

CHull 2.03.03-85 ApMOLIEMEHTHblE KOHCTPYK-
LUMu

CHuIT 2.03.11-85 3awumta CTpOHTE/IbHBIX KOH-
CTPYKUMI OT KOppPO3HUU

CHuTl 23-01-99* CtpouTenbHas KNMMATo/10-
TUsi

CHull 52-01-2003 Beroutble u Xene306eToH-
Hble KOHCTPYKLHH., OCHOBHDIE MOJOXKEHMS

CIT 52-101-2003 BeromHbie 1 xene3o6eTon-
HbIe KOHCTPYKUMK §€3 IpeaBapHTe1bLHOro Hanpsi-
KCHUSE apMaTypsl

CI1 52-102-2004 MMpensaputenbHO HANPSAXEH-
HbI€ XeNE300eTOHHbIE KOHCTPYKUMHK

CII 52-104-2006 CranedubpobetoHiibie KOH-
CTPYKUMH

CI1 53-102-2004 O6uKe npaBinaa NPoOeKTUPO-
BAHHSA CTANLHLIX KOHCTPYKUMI

I"OCT 13015—2003 Manenus xene3oberoHHbIC
M BeToHHbLIE Wi cTpouTeabeTBa., O0UIMEe TeXHU~
yeckie Tpebosanus. Tpasuna npuemki, Mapku-
POBKH, TPAHCNOPTHPOBAHMS U XPAHCHUS

Bsenen ¢ 15 aerycta 2008 r.

I'OCT 14098—91 CoeauHeHusi csapHbie ap-
MaTypbl ¥ 3aKNAOHBIX U3AeNnil xene306eTOHHbIX
KOHCTPYKLMA. TUNBI, KOHCTPYKLIUHM U pa3Mepbl

T'OCT 27751—88 HanexHoCTb CTPOUTENbHBIX
KOHCTPYKLMI U OCHOBaHMIl. OCHOBHbBIE MOAOXE-
HUs [0 pacyeTy

Ilpyrue HOpPMaTHUBHblE U PEKOMEHIATENbHbLIE
NOKYMEHTDI, CCHUIKM HA KOTOpPHIE MCIONb30BaHbI
B HactositeMm CI1, npuseaeHst B npunoxensy b.

3 Tepmunbl ¥ onpeeeHus

B nacrosiiem CBoae npaBsyl UCHONb30BAHBI OC-
HOBHbIe TepMHUHBI 1 onpeaenenus no CHull 52-01,
CIT 52-101, CIT 52-102 1 apyruM HOPMATHBHLIM
nokyMeHTaM. Mcnons3yeMble TEpMUHBI U MX Ofipe-
NENCHHUA B COOTBCTCTBUU C NOKYMEHTAMHM, HA KO-
TOpPBIE UMEIOTCS CCBUIKW B TEKCTE, MPHBEACHbL! B
npuioxenuy B.

4 O0wme ykazanus
4.1 OcHoBHbIE NOJIOKEHUSA

4.1.1 XKene3o6eToHHbIE TOHKOCTEHHbBIE [1PO-
CTPAHCTBEHHbIE KOHCTPYKUMH TOKPLITUIT U nepe-
KpbITHH (puc. 4.1) pazauyalorcs:

no oMepmanuio cpeduHHOU nosepxXHoOCMU

a) CKJaAKU ¢ paznuuHoil (opmoit nonepeu-
HOro cevyeHys, B TOM YUCIE CKAanuaTble CBOAbI U
obonouku (puc. 4.1, a);

6) 000n0YKHM M cBOALI HYNEBOW rayccoBoi
KPUBHU3HbI — UWJIUHAPUYECKHE K KOHHUYECKUE
00004KH W UMIHHAPUUECKHE CBOALI (puc. 4.1, 6);

B) 000/IOUKU K BOJHWUCTbBIE CBOMABI TOJOXUTE b-
HO¥{ rayccoBoit Kpusu3Hbl — cepuueckune obomoy-
KU M KYNOJIA, OYEPUEHHbIE MO TMOBEPXHOCTSIM Bpa-
LIEHUS C BepTUKaIbHOM ocbio (puc. 4.1, n); oGonoy-
KU, OYEPYEHHbIE M0 NMOBEPXHOCTHU TMEPEHOCAa B BUAE
JUTUITTUYECKOTO Napabosionia, KPYroBoi MosepxHo-
ctH (puc. 4.1, B) 1 6ouapHble cBoab! (puc. 4.1, ¢, 10);

T) 000J04YKH ¥ BOJHUCTbIE CBOAbI OTPHLIA [e/Ib-
HO1 rayccoBOi KpUBH3HBI — 0D0JIOYKH, OUepUEH-
Hbl€ MO JIMHEAYaTbIM NOBEPXHOCTSHM rUNepOONHU-
yeckoro napabonouna (rurnapbl) (puc. 4.1, r); u
NO MNOBEPXHOCTAM BPALUEHMS! C TOPH3OHTAILHOMN
ocolo (puc. 4.1, e, 11);
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a — MNPU3MATHYECKHE CKIAIKH:, § —
000710 UKH HYJCBOIH rayCCOBON KPHBU3-
1bl; 6 — ODOJNIOIKU MONOXHTCALHOM
rayccoBoit KpUBU3HLI, ¢ — TO X, OT-
pHUATeABHOM; d — 0BONOMKH € Bep-
THKA1bHOU OCBIO BpalteHisi; e — 0bo-
e) JIOUKK € TOPU3OHTANBIIOI OCbIO Bpa-
3) HicHHs, ¥ — Topouaanbibie oHoA0Y-

10 KW Pas3to3HaU0 rayccoBoi KpuBiH3-

g HbI, 3 — MHOTOIPAHHWKH, ¢ — TO K¢,
LIATPOBOrO THIA; K — COCTABHBIC 000-

NOYKH, 7 — TO Ke, H3 rurncpGosiiec-

N SN KHX TPCYTONbHbIX CBOAOB: M — Malic-

N JIH-000JIOKH Pa3MEpoM Ha npoieT

nokpeiTHst (KXKC) w senapyluchnbie

) 0DONOUKH Pa3MCPOM Ha SIUCIHKY 30a15Hsl;
“ H — Hepaspesnbie odbonouky; | — da-
JIOYHAsl CKAANKa C TPEVLONbHBLIM MMO-
TIEPC IbIM CCUCHHEM;, 2 — TO X¢, €
TpancuMeBHANBIM; 3 — TO X¢, CO CBOI-
YaTBIM (MPH3MATUUCCKIC BBITIYKIBIE
ckaaaku); 4 — csoa-oboaouka; J —
UTHLTHBIC LWHARHAPIHECKHE 000M0UKM,
6 — TO Ke, KOPOTKHE, 7 — KOoHuuec-
Kasg oboaouka: & — Kvior, 9 — topo-
uahias odoiaouka: [0 — Govapiie

d)

" ‘\"’,";‘ézli_;__ coant;, /1 — runepbonmicckue obo-
"'tf," NOUKH: 12 — HOKPBITHE ¢ TPCYIOIh-

Tl
'I"“I"lmlﬁﬁiu'lllm lmml HBIM [L1AHOM 113 000J0'MCK TOTOXKIL -
TCALHON M OTPHUATCABLHON rayccoBoil
KPHBINBL, 13— TO XKe, ¢ IOANronaib-
HBIM TUIQHOM, /4 — NOKPBLITHE 113 CO-
CTABHBIX THITAPOB; /5 — nanei-06o-
aouku KXKC, 16 — senapywcennnie
nauThl-000004KIt; /7 — MHOTOBONO-
Bbl€ 0D0NOUKI /& — MUIOronpoacTIibIC

000a0NKN

Pucynox 4.1 — CxeMbl TOHKOCTCH-
HBIX MPOCTPAHCTBEHHBIX KOHCTPYK-
UM NOKPBITHH M NEPEeKPbITHH



) 060N0YKKU PA3ZHO3HAYHOW raycCOBOW Kpu-
BHU3Hbl — TOpPOMAANbHDBIE 0000uKkHu (pHUC. 4.1, X),
NMOBEPXHOCTH KOTOPbIX UMEIOT HAa HEKOTOPBIX yya-
CTKaxX MOJOXHUTENbHYIO, a Ha APYyruX — OTpULA-
TeJIbHYIO KpUBU3HY (Mexay Toukamu A U B Ha puc.
4.1, X), KoHOUAL! (NMOBEPXHOCTL KOTOPLIX UMeeT
B 00JIbLIEi 4aCTH HYNEBYIO rayCCOBY KPUBH3HY) H
napabonuueckue 060JIOYKH Ha MIOCKOM KOHTYpe
(B OCHOBHOM TOJIOXHUTENBHONH KPUBU3HBI), Yrio-
BblE YYACTKHM KOTOPLIX MMEIOT OTPULATENbHYIO ra-
yCCOBY KPUBU3HY ¥ Ip.;

€) MHOTOTPaHHMKH, B TOM UMUC/E BIIMCAHHbBIE
B [IOBEPXHOCTH 000J104Y€EK, NPEAYCMOTPEHHbIE MOA-
NyHKTaMHu 6, B, I, 4 (puc. 4.1, 3); a Takxke Warpo-
Bble Cknanku (puc. 4.1, u);

X) cocTaBHble OOONOYKM, MUMEIOLLUE CIOXHYIO
MOBEPXHOCTh, 00pa3yeMble U3 000/104€K, MPEeayCcMOT-
PEHHBIX MOANYHKTamMu O, B, T, A, € (puc. 4.1, K, 1);

3) BCriapyll€HHbIE MANTbI, B TOM YHUCJE CTy-
MEeHYaTO-BCNAPYLLIEHHbIE LUATPOBbIE ¥ PAMHO-1LAT-
poBble naHenau (puc. 4.1, M, 16);

no hopme nepexpvieaemolt niowadu (npu onupa-
HUU Ha cmeHbl, hyHOaMeRmbt Uuau 0moenbHbie ONopbl)
U KOHCMPYKMUBHBIM 0COBEHHOCMAM

a) Ha KPYyrioM InaHe;

0) Ha OBaJIBHOM (3JIMNTMYECKOM) INAHE;

B) Ha KBAaApaTHOM ILlaHe;

) Ha NPSMOYIOMLHOM IUIaHE;

1) HA TPEYroaLHOM IUIaHe;

€) Ha MOMUrOHANbLHOM MaHe;

X) KOMNbLEBbIC TOPOHAAIbHbIE U COCTABHLIC
06010UKH;

3) Hepa3pe3Hble MHOTOBOJIHOBblE 000N0UYKHM,
MHOTOIPAHHMKHM W CKAANKH,

M) Hepa3pe3HbIC MHOTrOMNPOEeTHbIE 000N0UKH,
MHOTOTPAHHHKHM M CKIAIKH;

K) Bucsuiie 000104KH;

1) wenoBble KOHCTPYKLIMH,

M) TO XX€, YTO M B MOAMYHKTAX a — J, HO
rAanaKue WM peoOpUcTbIE;

H) KOHCONbHBIC O0ONOYKH, CKJIAAKH M MHO-
FOIPAHHUKYU;

no cnocoby u3e0moe1eHus U 8036e0eHUs

Aa) MOHOJIMTHDIE;

6) cOOpHO-MOHOAUTHbBIE (KOTAA COOpHbIE 3M1e-
MEHTb!I CJIYXAT Hecyulei onayOKoit uamn, Hanpu-
Mep, 6opToBbIC daeMeHTbE COOpHbIE, a MAKUTa-000-
JIOUKa — MOHOIHTHAN);

B) COOpPHbIE M3 IMNOCKHX, UWIMHAPUYECKUX U
APYTUX DNEMEHTORB;

) MaHean-o00JIOUKH U NMaHEeNN-CKIaNKu, U3-
IOTOB/sIEMblE H MOHTUPYEMbIE B TOTOBOM BHAE (KaK
NpaBuIo, He TPeOyloulHMe PacueTHOro 3aMOHONK-
HMBAHMS ILIBOB MEX1Y HMMH) M UMEIOLLIME pa3-
MCPDLI, COOTBETCTBYIONINE TTPOICTY MEXIY Onopa-
MH M rabapHTam, YCTaHOBACHHLIM NS NAHHBIX
ycnmmi’i U3roTosacHus, HEPCBO3KU U MOHTAXA,
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1O MAMEPUANAM, U3 KOMOPbIX 603600AMCA:

a) xesne300eToHHble (B TOM YMCE C MpUMe-
HEHUEM JIETKUX U APYTUX OETOHOB);

0) KOMOMHUPOBAHHLIE, COCTOSLIME U3 XeENe-
300€TOHHOI NAWUTbLI MU METAIMyecKux auagparm
“iU GOPTOBLIX 3NEMEHTOB;

B) KOMIUIEKCHbIE, COCTOSILUME M3 Xese300e-
TOHHOM NMPOCTPAHCTBEHHOH KOHCTPYKLUMH U 30-
(PeKTHBHBIX TETUIOU3OMSLIMOHHBIX, THAPOU30IALM -
OHHBIX U APYTUX MaTepUAJIOB;

T) apMoLeMeHTHbie U cranedubpobeToHtHbie
(CHulT 2.03.03 u CI1 52-104).

4.1,2 XKene306eTOHHBIE MPOCTPAHCTBEHHBIE KOH-
CTPYKIIMW JOMXHb] ObITh 00ecredeHbl ¢ TpebyeMoit
HaJIeKHOCTbIO OT BO3HMKHOBEHHMS BCeX BUIIOB Mpe-
DeNbHBIX COCTOSIHUIM pacyeToMm, BbIOOpOM TOKaza-
Tesield KauecTBa MarepraioB, Ha3HAYEHMEM pa3Me-
POB ¥ KOHCTPYMPOBAHMUEM COIJIACHO YKa3aHMUSM Ha-
crosituero Csozna mpasuit. [Tpu 3TOM 10MXHbBI ObITH
BbINOJAHEHBI TEXHOJOTMYECKUE TPEOOBAHUS NPU U3-
FOTOBNEHUHU KOHCTPYKLMUIT U cobMoneHb! TpebGoBa-
HHS M0 3KCIUlyaTaUMu 3JaHUI U COOPYXCHUH, a
TaKkxe TpeGOBaHMS MO 3KOJIOTUH, YCTaHABNMBAeMble
COOTBETCTBYIOLLUIKMH HOPMATHUBHLIMY IOKYMEHTAMMU.

4.1.3 TlpumeHeHUe Xene300€TOHHBIX IMPO-
CTPAHCTBEHHbIX KOHCTPYKLIMiA B cpenax ¢ arpec-
CHBHbBIM BO3€HCTBUEM NIONYCKAETCS MPU BBINOJI-
HeHUu TpeboBaHui, yctaHoBaeHHbIx CHull
2.03.11 # nHacrosimqum CIT.

4.1.4 Tlpn npoeKTUpOBaAaHUM TNPOCTPAHCTBEH-
HbIX KOHCTPYKLH B 0COOBIX yCIOBUSAX (B palioHax
C pacyeTHOI1 ceiilcMMYHOCTbIO 7 6annoB u Gonee,
B paitonax Kpaiinero CeBepa, Ha MpocCamovHbLIX
IPYHTaX U NoAPabaTbIBAEMbIX TEPPUTOPHUAX) Hal-
JIEXHT YYUTBIBATh CMELHAIbHbIE pPeKXOMeHAaLHU
JIOKYMEHTOB, MPUBEACHHLIX B NpPUIOXeHUH B.
(CHull 2.02.01 u CHuIT 11-7).

4.1.5 BoiOOp KOHCTPYKTHUBHBIX PELUCHUM, TUNIA
U OYepTaHUsl MOBEPXHOCTU TPOCTPAHCTBEHHBIX
KOHCTPYKLUMI TNMOKPBLITHI M NEepeKpbITUI 3naHUM
M COOpYXEHMIt cneayeT Npou3BOAUTL UCXOAS U3
TEXHHKO-3KOHOMUYECKOH 11€J1eco00pa3HOCTH NpH-
MEHEHMS TAKHX KOHCTPYKUMHA B KOHKPETHBIX YC-
JIOBUSAX CTPOUTENBLCTBA C YYETOM apXUTEKTYpHO-
TEXHOJNIOTHYECKUX WU MPOU3BOACTBEHHLIX TpeOoBa-
HUii, MAKCUMAJIbHOTO CHUXEHHUSA MX MaTepualo-,
TPYAO-, S3HEPrOEMKOCTH U CTOMMOCTH.

B Heo6X0AMMBIX Cllydasx MOKPLITUS U MEPEKPbI-
TUSI C NIPUMEHEHUEM TOHKOCTEHHBIX NMPOCTPaH-
CTBEHHBIX KOHCTPYKLUUA AOKHBI YAOBNETBOPATL
AKYCTUUYECKUM U CBETOTEXHUUYECKHM TpPeGOBAHU-
SIM, YCNIOBUSIM OTOIUIEHUS U BEHTHUSALIMK, a TAK-
e JI0MYCKATb BO3MOXHOCTh MOJBECKU KPAaHOBOTO
000py/10BaHUSI, TEXHONOTHYECKMX KOMMYHUKALIUM,
TIOTONKA WAW IUJIOWIANOK WU T.II.

4.1.6 DneMeHTH COOPHBIX M COOPHO-MOHOJIMT-
HBIX 11POCTPAHCTBEHHBIX KOHCTPYKLIMIA PEKOMEH-

3
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NlyeTcsl NMPOCKTUPOBATH C YYETOM YCJAOBUM Mexa-
HU3AUMN UX U3TOTOBIIEHUS HA 3aBONAX WU MOJHK-
roHax, a Xene3o6eToHHbIe MOHOMUTHbIE MPOCTPaH-
CTBEHHBIE KOHCTPYKUMU — C YYETOM MEXAHU3M-
POBAHHOTO BbINOAHEHUS ONaNyOOUYHbIX, ApMaTYp-
HbIX ¥ 6eTOHHbIX padoT (CHuIl 12.01).

4.1.7 CHopHble ¥ cOOPHO-MOHOIUTHBIE [1PO-
CTPaHCTBEHHbIE KOHCTPYKLMU PEKOMEHAYETCS
MPOEKTUPOBATL € y4eTOM I PEKTUBHbIX CI1OCOO0B
MX U3TOTOBAEHUS U MOHTaxa — U3 YHUDULUPO-
BAHHbIX MJIOCKUX, UMAWUHAPUUYECKUX WM UHBIX,
Kak Tpasuio, peOpUCTbIX NaHeneit, MOHTUPYEMbIX
C NPUMEHEHNUEM YKPYMHUTEIbHOW COOPKH MU U3
KPYMHOpPA3MEpPHbIX 3N1€MEHTOB, U3rOTOBIEHHbIX
BOIM3U MeCTa BO3BEACHUS KOHCTPYKLIMH,

PazMepbl yKpYyNMHEHHBIX TOHKOCTEHHLIX 21¢-
MEHTOB MOKPLITUIH W MEPEKPLITUIA: NAIMHA Gofee
24 M, wupuHa (BbicoTa) Gonee 3,2 M, a TaKxe
mMacca 6onee 15 T (yuMTbIBasi YCIOBMSI NTIEPEBO3KH,
M3rOTOBNIEHMSI M MOHTaXa) — NOJKHDLI ObITh Che-
LManLHO 060CHOBaHBI.

[TaHean-0boA0UKY H MaHEIU-CKNAAKH NPOeK-
TUPYIOT C YYETOM OCOOEHHOCTEM MX TPAHCITOPTH-
POBAHUST U XPAHEHUS B ITABENSAX.,

4.1.8 XKene3o6eToHHbIE MOKPbITHSA MPOCTPaH-
CTBEHHOIO THI1A CEAYET NPOEKTUPOBATH C YHETOM
KOMMaeKca TpeOOBaHMil NO rMApo- U TENAoM30-
JSIUMM, BOAOOTBOAY, YCTPOICTBY pa3nuyHbIX Ipo-
XOAOK 4epe3 nokpbiTHe, OHAPHBIX U APYTUX PO~
€MOB U OTBEPCTHIL.

TTaHenn cOOpHbBIX MPOCTPAHCTBEHHbLIX KOHCT-
PYKUMIT peKOMEHAYETCS NPOEKTHPOBATL TAK, YTO-
6bl 3aBOA WA IOJIUTOH W3FOTOBJSIN HX MO BO3-
MOXHOCTH MOBbILUEHHOI I'OTOBHOCTU — YTCILUICH-
HBIMH, C THAPOU3OASLMEH U T. M.

4.2 OcHoBHbIe pacyeTHble TPEOOBAHUA

4.2.1 Pacuetbl xene3o0ETOHHbLIX MPOCTPaH-
CTBEHHbIX KOHCTPYKIMIA clieayeT Npon3BOAUTD MO
npeaenbHbIM COCTOSIHUSM, BKJIIOYAIOLMM:

- npeaenbHble COCTOSIHUS MepBOi rpynnbl (Mo
MOJIHOM HEMPUIOOHOCTH K 3KCIUIyaTauuH Bcaed-
CTBHME MOTEPU Hecyleil CNOCOOHOCTH);

- ripene/ibHblE COCTOSIHMS BTOPOI rpynnbi (Mo
HENPUTOAHOCTH K HOPMAJbHOW 3KCIAyaTauuu
BCNEACTBME OOpPAa30BAHHUS WKW YUPEIMEPHOIO pac-
KPBITUS TPELIMH, MOABACHUS HEAONYCTUMbBIX Ag-
¢dopmauuit u ap.).

PacueTnl no npeaenbHLIM COCTOSIHUSIM NEPBO#
TPYNIThl BKIIOYAIOT pacueT 1o MpovyHOCTH, C yue-
TOM B HEOOXOAUMBIX clyqasix AeHOPMUPOBAHHOIO
COCTOSIHUSI KOHCTPYKUMM NEPea paspylueHUeEM, 1
ycToiumMBocTH (obWeit U NOKUIBHOI).

PacueTs! 110 npenesibHbIM COCTOSIHUSIM BTOPOH
TPYIIbl BKJKOUAKOT PACUETBI 1O PACKPbLITUIO Tpe-
IWHH ¥ N0 achopMauusim.
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PacueTbl BbinonuswT B coorsercTeuu ¢ CI1
52-101 u pekoMeHpaunsimu Hactosiero CIT,

4.2.2 PacueT npoCTpaHCTBEHHBIX KOHCTPYKLM i
MOKPBITUI U TIEPEKPBITHI TNO MpPeNebHbIM COCTO-
AHUSIM cornacHo TpebGosaHusim n. 4.2 rnasnl CI1
52-101 mpou3BoAMTCSl, KakK MpaBuao, Aisl BCEX
BO3/1IEiCTBUIA Ha KOHCTPYKLMIO UM €€ DJIEMEHTbI
B MpOLIECCE U3rOTOBJEHUS, TPAHCIIOPTUPOBAHUS,
BO3BeJAEHMUSA M IKCIlyaTallMU, IPUYEM pacyeTHble
CXeMbl U HArpy3kKu MOJIXHbI OTBEYATb MPUHSITHIM
KOHCTPYKTMBHBIM PELIEHUSIM U BO3AEUCTBUAM 15
Kaxaoi cranuu. HeobxonnMo Takxe yuuTbiBaTh
caenylolme peKOMEHOALKK:

~ MOHOJIUTHbIE KOHCTPYKLIMH, B TOM YHUCJE C
NpeABaApHUTENbHO HaNpPSKEHHBIM apMUPOBAHUEM,
JOJIXHB] OBITh PACCYMTAHBI 10 NPOYHOCTU U Tpe-
LUMHOCTOMKOCTH MPH pacKpyXKanuBaHUU;

~ 3NeMEHTbl COOPHO-MOHOIUTHBIX KOHCTPYK-
UM A0MKHBI OLITL PACCYUTAHDI MO NMPOYHOCTH U
TPELUMHOCTOMKOCTH Ha NEUCTBUE COOCTBEHHOIO
BECa U Beca 0€TOHA 3aMOHONUYMBAHMS U MOHTaX-
HbIX HArpy30K;

- cOOpPHO-MOHOAUTHAST KOHCTPYKILIHMS Mochae
JOCTUXEHUS OETOHOM 3aMOHOJMUMBAHHSA NTPOEK-
THO#H MPOYHOCTHU AOMKHA OLITL PACCUMTAHA B LE-
JIOM KaK MOHONMTHAas C BK/IOYEHUEM B padory
cOOPHBIX 2N1EMEHTOB, €CH AJIs1 ITOMO NPEeyCMOT-
PEHbI COOTBETCTBYIOLUME KOHCTPYKTHBHbBIE U TEX-
HOJIOFMMECKHE MCPOITPUATHS,

- 3/IeMEHTbl COOPHBIX KOHCTPYKLIMI, B TOM
YHCAC YKPYMHEHHbBIX, PU MOHTaxXe (10 3aMOHO-
JIMYUBAHUS) BOJXKHBI ObITh NPOBEPEHDLI 110 NPOH-
HOCTH M TPELULMHOCTOMKOCTU HA YCUAUA OT UEH-
CTBUS COOCTBEHHOIO BECa, MOHTMXHDBIX HATPY3OK
1 PEAKTHBHbLIX YCUIMI OT BPEMEHIIbIX ONOP, 3aT4-
XKEK U APYFMX NpUcnocobneHmnit;

- cOopHbIE KOHCTPYKUHH TOCAE NOCTHXKEHUS
OCTOHOM 3aMOHOJIMMMBAHUS CTBLIKOB MPOEKTHOM
NPOUHOCTU M MOCIE PACKPYXATHBAHUSI PACCHYHTDI-
BAIOT MO MPOYHOCTH, XKECTKOCTH, TPEILMHOCTOMN-
KOCTH Ha BeHCTBUE CODCTBEHHOIO Beca, MOHTAX-
HbIX HATPY30K U MPEABAPUTEALHOIO HANPSXEHUS
apMaTypbl C y4€TOM M3MEHEHUs HA AAHHOM CTa-
NWU HANPSAXeHHO-NePOPMUPOBAHHOIO COCTOAHHUS
KOHCTPYKLUHUM OT yAaJIEHUS BCEX WAM 4acTH Bpe-
MCHHbIX CBSA3€i.

4.2.3 Pacuerbl xene300eTOHHBLIX MPOCTpPaH-
CTBEHHbIX KOHCTPYKUMiIT HeobxoauMo, Kak npa-
BUJ0, POU3BOUAUTL C YYETOM BO3MOXHOIO 0Opa-
30BaHMSI TPELIUMH U Heynpyrux aedopmatiuii B 6e-
TOHE U apMarype.

Onpenenelune ycunuit ¥ pechopMaunii ot pas-
JIMYHBIX BO3ACHCTBUIL B KOHCTPYKIIUSIX U B 0Opa3sy-
€MbIX UMW CUCTEMAX 3AaHUI U COOPYXKEHUI Creay-
€T NPOMU3BOAUTL 110 METOAAM CTPOUTENLHOK Mexa-
HUKH, KaK Npasuio, c yuetoM PpuU3HYeCKOit U reo-
METPUYECKOI HENMHEHHOCTU PabOThl KOHCTPYKIIMIA.



4.2.4 [1pu npoeKTHPOBINHI KCAL300CTOHHLIX
NPOCTPAHCTBCHHBLIN KOHCTPYKITHIT HX HAACXKHOCTh
YCTANABAUBAIOT PACHCTOM IIVTEM HCTOAL3OBAHIIS
PACHETHBIX 3HAYCHHIT HAFPYVIOK H BO3ACHCTBHH,
PACUETHBIX 3HAYEHHI1 XapaKTCPHCTHK MATEPHANIOB,
OlIPENEANEMBIX C MOMOIULID COOTBETCTBYIOMUIHX
HACTHLIX KOUPUITHMEHTOR HAJIEKHOCTH 110 HOP-
MATHBHbLIM 3HAUCHUSIN ITHX XaPAKTEPUCTUK C Vie-
TOM CTENCHU OTBETCTBEHHOCTH 3AaHHH KU COOpy-
xeHuit (FOCT 27751).

HopMaruBHbIe 3HAYEHHS HArPYy30K K BO3jeit-
CTBUI, KOA(WPUIIMEHTOR COUCTAHMM, KO3 un-
€HTOB HAACXKHOCTH 110 HAarpyske, KoapPpHuHeH-
TOB HAQIEXHOCTU 110 HABHAYEHUIO KOHCTPYKIIHH,
a TAKXKE NOApA3NCAEHME HATPY3OK HA TIOCTOSAHHbIE
M BPCMEHHDbIE (NTUTENbHbBIE U KPATKOBPEMEHHbIE)
npuHuMasT cornacio CHull 2.01.07.

4.2.5 Yewms v pepopmaitiy B.npoCcTpaHCTBEH -
HbIX KOHCTPYKUMSX ONPEAensitior B 3aBUCUMOCTH
OT OCOOEHHOCTEH KOHCTPYKI(HI COMNIACHO pa3je-
ny 6 CHull 52-01, npuHuMas Bo BHUMaHHE cie-
NYIOIME METOAb!I PACUETA MU IKCIIEPHMEHTAILHBIX
HCCHIENOBAHMIA:

pacyeT MeToaaMu TEOPHI YIIPYTroCTH, — rJ1aB-
HbIM 0DOpPA30M TEXHHUYECKYIO TCOPHID 000JI0UEK M
MPAKTUYECKHNE METOIIbl pacyeTa TOHKKHX 00010ueK
H CKJIAJOK, YYHTBLIBAIOUIME HCPA3PE3HOCTh KOHCT-
PYKUUH, MOAATIMBOCTH OO M uHadparM, Hanu-
une pebep, OTBEPCTHI M MPOEMOKB. A TAKXKE He-
PABHOMEDPHbIE U AWUHAMHUECKHE HAIPV3IKH U T.01.;

pacyeT MeToLaMHK YIIpYrolUIaCTHYECKOl Teo-
pHUU, C UCNOJNB3OBAHUEM MPHKNAIHONW TEOPHUU ne-
dopmauuit xenezodeToHA 1YTEM y4YeTa TMpPaKTH-
YCCKMUX TUMOTE3 M YITPOLIEHHK ynpyronaacruyec-
KOro pacyeTa, BbITEKaOWHX U3 ocobeHHocTel pa-
00TLl XeAC300CTOHA C TPEUIHAMY;

PACYET XKeAe300eTOHHBLIX DNEMEHTOB MO HeNlu-
HelHoMU AehOPMALIMOHHOK MONENH C UCTIONb30BA-
HUEM ABYXJAHHEHHOI W TPEXNUHEHHOW AnarpaMm
COCTOSIHHS QCTOHA, ONPENLSIOIMX CBA3b MCEXILY
HAMPAXEHUSMU H OTHOCUTCALHBIMU aedopmaun-
MU, U ABYXJIMHE MHOM AMarpaMMbl apMaTypbl. Yka-
3AHHbIC QUAIPAMMDI HCIOIL3YIOT NP PACcyeTe NpoY-
HOCTU KEC300CTOHHbBIX JICMEHTOR, pacueTe 00-
Pa30BAHUA H PACKPLITHIA HOPMUILHBLIX TPCIUMH U
pacyere gedopmatiiil Xese300eTOHHBIX MPOCTPAH-
CTBEHHbLIX KOHCTPYKUMI 110 HeAUHEHHOH aedop-
MalHonHOI Moaenn B coorsercTiun ¢ CIT 52-101;

pacHeT METOLAMM [OPCALbHOTO PABHOBECUS,
B TOM 4Hche 110 AeOPMHPOBAHHON CXeMe, r1as-
HLIM 00PAa30OM 118 pelLieHits 3a1a4 HeCYULeit crio-
COONOCTY WU TPOBEPKH HAZHAYECHHDBLIX ceue-
HItIA OETOHA K apMaTVpPbl B (IPEABAPUTCAbHBIX H
padouUHX pacuerax, € yycToM MOACAUPOBAHHS H
HATYPHBLIX HCHBLITAHH KONCTPYKIL A0 pa3pyiue-
HUS, TO3BOASIONINX TIOAVUHTL CXCMbE H3N0MA U
QopMLL paspymcis;

CIl1 52-117-2008*

IKCNEPUMEHTATBHOE NCCIICLOBATINE HATIPSIKEH -
IIO-JJE(I)O[)M MPOBAHHOIO COCTOSIHUA HATYPHBLIX 00-
pasuLoB MPOCTPAHCTBCHHbBIX KOHCTPYKINMHA HaA BCe
BBl M BEAMYHHDBI HATPY3OK, C TCM 4TOOLI HC-
MOJb30BATb 3KCTICPHUMEHTAILHO ODOCHOBAHHbBIE M
Hanbosiee IKOHOMUUHBLIE pacyeTHLIC POPMVAbI UIsI
MPOBCPKU BCeX TPEOYeMbIX Ipe/ie/ibHLIX COCTOSIHIIA.

It OT/1eNbIBIX CNOXHBIX NPOCTPAHCTRCHHDIX
KOHCTPYKIMIA, ANt KOTOPBIX HET 10CTATOMHO ROC-
TOBEPHbLIX METOAOB pacueTa, MpeaycMaTpuBacTcs
o6s13aTenbHOe UCIILITAKKME MOAENE MPHU NPOLKTH-
pOBaHUU.

4.2.6 BuIOOp MCTO/ pacteTa KAKOTro-1100 THIIA
NPOCTPAHCTBEHHOI KOHCTPYKLHH JOJKEH ITPOK3-
BOUMHUTLCS COMIACHO PUKOMEHAAUUSIM COOTBETCTBY -
ouiero pasaea 11.4.2.5 Hacrosituero CIT. Mpu ue-
nonb3oBaHUU DBM BO3MOXHOCTH MPOTPAMMHOro
obecneveHns AOJIKHBL YAORIETBOPATL VCAOBUAM
PEKOMCHAYEMOI0 MCTOAA pacyeTa.

4.2.7 Tlpit cocTaBneHIN pacue ruoi cxembt 1o-
KPDLITUS HAKU NEPEKPLITHS PEKOMEHAYEICH HCNO/Mb-
30B4Tb CPLAHHHYIO NOBEPXHOCTL IJIKOW TLUTHTBI,
NMOAKPETUICHHOM TTUThE O00JIOUKH, MHOTOIPaHHN-
Ka Uan cknanki, g nokpsiTHii, KOTOpHIE 10 VC-
JIOBMAM BO3BEACHUA O0Pa3yIOTCA KaK MHOIOrpan-
HMKH, BIMHCAHHbBIC B [MOBEPXHOCTL ODONOMKHM, ¢
NOCTATOUHO GONBLUIMM KOAHUECTBOM I'PaHeii # (Ha-
NPUMEP, KOraa Ha yHacTKe MEXNY smadiparsianin
n > 7), nonyckaerca 3a pacucTHylo HHOBSPXHOC b
NPUHUMATD TIAAKYIO CPEAHMHHVIO NOBCPXHOCTD
060104KH. [TpK 3TONM NONOAHUTENLHBIE MOMCHTL
M HOPMANbHbBIE CHJIbI, BO3HNHKAIOILIE B MECTAX
NEPENOMOB ACKCTBHTENbHOI MORCPXHOCTH, 1OIVC-
KAETCH ONPeneasTh PUOMIKCHHO.

JIns npOCTPAHCTBEHHbBIX PEOPHCTBIX KOHCTPVK-
UM, & TAKXKE A8 CKAALHATLIX M BOJIHIICTLIX CRO-
N0B-060/104€EK 32 CPENMHHYIO NMOREPXHOCTD ONYC-
KaeTcsl [NPUHUMATL NOBEPXHOCTL, B KOTOPOH J1¢-
JKAT LCHTPbBI TSAXECTH MONEPEYHLIX CCUEH T KOH-
CTPYKLUHUM.

B atoMm cayuae ripi pacuete peoOprcTbiX 06010-
YeK, CKNAYATHIX M BOJIHUCTHIX HOIYCKACTCSI BRO-
AMTb B pacyeT VCPEAHEHHYIO [PHBCACHHYIO TOA-
LHHY 000J0UKK §,,, = A,/c 1 yepeaHentyo npu-
BeNeHHY0 xectkocTh D = Ef/c (me A, n [, —
COOTBETCTBEHHO TLIOLLAAL M MOMEHT WHEPUMHH
NPUBCACHHOTO ABYTABPOBOIO CCHETIMS C LIMPHHON
MOAKH, PABHOM C).

PacueTHbIM poJieT 00010UCK, MHOFOrPAHHIL-
KOB W CKJIAOK ONPCACISETCs KAK PACCTOSIHUE
MCOKNY OCSIMUH OTIOP 1LIOKPBITHIA 1 NEPEKPBITHHA.

Pacuernslii pasmep cTopoH 060on04eK, MHO-
FOMPAHHUKOB M CKIIAOK B TLIAHE OlIpeaesicTCs
KaK PACCTOAHUE MEXLY OCHMU COOTBETCTBYIOILUX
OopTORBIX 3NeMEHTOB unu anadparm. [Ipu aTom,
€CJIN /LIS pacyeTa CHCTeMa AEAUTCS Ha noJie 060-
JIOYKH M KpaeBble 3ICMCHTLI, B pacuyeTe CAeAyeT
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YUUTLIBATD KCLUECHTPHCHTET NPUMBIKAHUSL 110/ 000-
JNOYKHM K Anaparme 11t 6OPTOBLIM IEMCHTAM.

Tpu onpeaeacHiti vernuit B xene3o0cTontnx
NPOCTPAHCTBCHHLIX KOHCTPYKIMSIX B YITPYLOE CTa-
AWK TUIOLLYLL M MOMEHT HHEPLIHK NOMYCKAETC [PH-
HHMATh KakK JuIsl OeTOHHOro wiau, ecnu u > 1 %
(U — KoAKuECTBO apMaTypbLl B % rowann oe-
TOHHOIO CCUCHHS), KAK AAs MPHBEACHHOIO K
HeMy ceueHns. [Tpn pacucTe ¢ v4eTONM HEVIIpY-
rux AeopMattiil 1 TpeLH, 4 TAKXKE N0 MCTOAY
MPCAEJIbHOTO PABHOBECHS CHEAVET VYUUTLIBATL
ACUCTBUTENBLIBIC XaPAKTEPHUCTURIM KeAe300ET0t -
HbIX CEHEHMIT AN PACCMATPUBACMOIT CTalHKN MX
padoTLI.

4.2.8 Merton npeaesbHOro paBHOBCCHS pac-
CMATPHMBAET PABHOBECHE KOHCTPYKUMHM B MOMCHT
UCUEPMAHMS HECYILIEH CITOCOOHOCTH U MEPEX0/d B
M3MEHSEMYIO CHCTEMY. PEKOMEHIIYETCSE TPMITIMATL,
4YTO K MOMEHTY HCUCPIIat sl Hecviuci cnocobHo-
CTH XKEAe300eTOHHIS 0DOI0UKA PACUACHSCTC 111a-
CTUUCCKUMI IHAPHHPAMH HA HCCKOALKO KECTKIMX
AMCKOB. Bl 11 XapakTep MAACTHUYCCKOTO MEXakH3-
Ma, KOHMUIYPALIHA M OTHOCHMTCALHAS BEAHMIHA
JIMCKOB B CXCMC M310MA Xe/1€300CTOHHLIX [10J10-
I'MX 0DOJA0ONEK 3ABHCSIT OT BIU1a HATPY3KH, CBOIHCTB
ITOBEPXHOCTH M VCNOBHI 3UKPCIICHUS KOHTYPA |
DOCTATOMHO O0CTOSITENLHO BBLISBJICHBI IKCIICPHMCH-
TaAbNHO.

[TpuMeHKTEALHO K 3aa4aM O Hecviueii cio-
COOHOCTIT Xene300€TOHHbLIX 000:104eK XOPOIIO Pa'-
pPadOTal KIHEMATHUECKHI METO/L TCOPIIH RNPC/IECTh-
HOTO PABHOBCCHS € HCHOMBLIORATIHEM HOMTHN 00
0000IICHHBIX TUIACTHYUECKIN HAPHHUPAX (THHHSX
H3noma).

PACHET NPOYHOCTH KOHCTPYKILHIT (TIepBOC 1pe-
ICABHOE COCTOSIHIIC) B 3TOM CAYYAC [TPOHBBOIIMT-
CH € YHETOM HevIHpYriX actopayaunii 6eToHa K
APMATYPDL 11 HLIUIS TPELUIL, & TAKAKC, B CAYHIC
HEOOXOAMMOCTH, AChHOPMUPOBAHHOIO COCTOSIH IS
KK OTAENBHBLIX JICMEIITOB, TaK I KOHCTPYKLHIA,

Pacuer Hecyuleit cnocoOHOCTH MOHOAMTHBIX,
COOPHO-MOHONIHTHBLIX 1t COOPHBIX MPOCTPAHCTBCH-
HBLIX KOUCTPYRILT 110 MCTOLY MPEACIBHOIO PaRk-
HOBECHA JOMYCKALTCH MPOUIBOAHTD (VUHTHLIRAS
NCPCPACTIPCALIRHNE VCHIMIT B IHPLACTBHOM COCTO-
AHUH KOHCTPYKILMI) €3 YUCTa MOHTAKHBIX M APY-
UHX YCIUIHIT, BOSHHKAIOWMN B HHX A0 3aMOUOJIH-
HHBAMHS, B 1TPOIECCE M3 OTOBACHUS H PACKPYXA-
JiBaHs. Tpi 91oM B CAvUae HCOOXOMMMOCTH vyit-
THIBAIOT AEPOPMUPOBAHIIVIO CXeMY KOHCTPYKILHII,
B TOM UYHCAC OT HCPEMEILCHIIL, HAKOINCHHDLIX 1
MPOLIECCE H3IOTOBACHHSL 1 BO3BEACHMHS KOHCTPYK-
INYRE

4.2.9 Yuactku (LT, 06010UeK 1 CKAMIOK, [1e
[HABHBIE PACTHIHBOLGLE HaupsACHist o, > Ry,
JAOGIKHDE ObIth SapMIPOBATILE HCXOAH N3 VCAOBISY
ITOJIHOTO BOCHPHA THS aPMATVPOIT PACTI I MBLIONULHX

0

veuauit, Jonyexkath o ort > 3R, 1e peKOMeHAYeTC s,
1 B COOTBETCTBYIOLIMX YYaCTKaX KOHCTPYKUHK pas-
MCPLI NO TONUMHE CNCAVET YBCINYHBATD.

4.2.10 llnagparmbt 1 OOPTOBLIC INSMEHTDLI 000-
JOMEK, CKNAA0K, MHOTOMPAHHHKOB 1 CBOAOB-000-
JIOHEK pabOTAIOT B OCHOBHOM HA KACATE/ILHbIC YCH-
NS M, KaK NPaBuio, BBOAATCS B pacueT U3 yco-
BHSE X COBMECTHOMH paboTuLl € NMONEM KOHCTPYK-
LI € YHETOM WX ACACTBUTECIbLHBIX XXECTKOCTEN M
CXCMULL HATPYXKEHUSL,

4.2.11 OrepcTtust B rMTax 000J04€EK, UMEO-
HIMX pasmepsl Ooblue, YeM PACCTOSHMS MEKRAY
PCOPAMM COOPHBIX DNEMEHTOB, a JUIH MAAKHX 000-
NOYCK pazyepom donee 200, A0NKHBI YYHTBIBATE-
CA B pacyeTe KOHCTPYKUMH.

4.2.12 PacyeTt npeaBapuUTEaLHO HANPSIXKCHHbBIX
KOHCTPYKIUKA CAeaAyeT NPOH3BOANUTL C YYETOM Ha-
YALHBIX (ITPEABAPUTENLHDBIX) HATNPSXEHUI U le-
dopmaumii B 6eTOHE U apMaType, 10Tepb fpeasa-
PHTENBLHOrO HANPAXEHUS U OCODCHHOCTEHN repe-
1A4U TIPEABAPUTENBHOIO HAMPSHKEHHS HA OCTOH.

[Tpu pacyeTte MpOCTPAHCTBEHHMIX KOHCTPYK-
LM 11O TPELUMHOCTOIKOCTY U achopMaLitisiz yeu-
A OT NpenBapUTENbLHOTO HANPSIXKEHKUsS apMaTy-
pLI IOTYCKALTCS ONpelesiTh Kak YCHAHUS OT CO-
OTBETCTBYIOULMX BHCILHUX CHUJ, MPHIOXKEHHBIX B
MECTaX QaHKEPOBKHM apMaTypbl, 4 Lipll pacueTe Kpu-
BONMHEUHLIX CTepXHEH — ¢ yueToM Kacareib-
HBLIX CUA TPEHUS TIO JUTHHE apMATYPhl U HOPMaJib-
HBIX CHA1, NEHCTBYIOUIMX NO HANPABACHHUIO paan-
VCa KPUBH3HBI.

PekoMeHAAUMY 110 POCKTHPOBAHUIO NpPEABa-
PUTEJILHO HAMPSKEHHbIX XENAC300CTOUHbBIX KOHCT-
PYKUHI € HaATSXEHHUEM apMaTypbl 10 TBEPACHHS
6eronn (Ha yriopnt) npuseneHnt B CIT 52-102, a
PeckoMeHNALIMY O TPOCKTHPOBAHIIO TIPeaABAPH-
TEIBHO HAMPSUIAKCHHBIX XKeNe300€TOHHbIX KOHCTPYK-
LT € HATSIDKEHHEM apMaTypul Ha 0eTon npusene-
ol B CHull 2.03.01.

4.2.13 Npu pacucte npocTpaiucTBCHHbIX [TOKPbI-
T nposerom 6osee 100 M MK € 110BEPXHOCTLIO
CAOXHOTO OYEPTAHUS, HE IIPEAYCMOTPEHHOI
CHull 2.01.07, narpy3kit OT NSUCTBUS CHera |
BETPA AOTIYCKACTCH OlIPEJICNHTH MO IKCIEePHUMCH -
TAIbHBIM QAHHBIM,

4.2.14 3nauunresiblble COCPCNOTOUCHHbIE Ha-
PY3KH, KaK IIPaBHI0, NOJKHbI NPHKNLbIBATLCSH
K peOpaM KeCTKOCTH, anagparman, OOPTOBLIM
Bankam 00onouek 1 cknanok, C 1enblo 1noBbitie-
HHS HIKOHOMUUCCKOI 2hHe KTUBHOCTH 10MIVCKAETCH
[PH COOTBETCTBYIOLHMX KOHCTPYKTHBHbBIX MEPON-
PUSITHSIX YYHTBIBATH B PACYCTE COBMCCTHYIO pabo-
TY HPOCTPAHCTBEHHOI KOHCTPYKITMK 11 yCTPOHCTBI
WIS TOJBECKH TPY30B (HArpuaep, KpaHoBuix Oa-
JIOK T IL).

4.2.15 B HeoONOAHMBIX CAYUASIX PEKOMEHAYCT-
CH IPON3BOMUTL NTPOBEPKY MECTHOH YCTOHYUBOC-



TH MK NPOYHOCTH TOHKOCTCHHBIX 321CMEHTOB Npo-
CTPAHCTBENHbIX KONCTPYKILMH. TlpoBepky MecTHOI
MPOHHOCTH NOAsE O0VAOUKI PEKOMEHIYETCS MPo-
M3BOAHTbL METOAOM MPCALAbHOTO PaBHOBECUS NO
HeCyulei CNOCOOHOCTH € VHCTOM U3MEHeH s ¢op-
Mbl [TOBEPXHOCTH 10151 KOHCTPYKIIMK COMJIACHO
nm. 11.27, 11.28 nacrosiero CIT. [Ipu a10oM cne-
AVET TAKXE VUHTLIBATL HECOBEPILEHCTBO (HOPMBI
NMOBEPXHOCTH TOHKOCTEHHMX NPOCTPARCTBEHUBIX
KONCTpykuHid. Npubsixkeinyio oueHKy KxpuTHiec-
KOW Harpy3kpn TOHKOCTEHHbIX MPOCTPAHCTBCHHBIX
KOHCTPYKLIMH TIPU NOTEPS VCTOUUMBOCTU PEKOMEH -
AYETCH MPOM3BOAMTEL coracHo nn.4.2.20—4.2.23
HacTosiugero CIT.

4.2.16 Tlpu suiGope pacueTHoii cxeMbl cdop-
HO-MOHOJMTHDBIX IIPOCTPAHCTBEHHBIX KOHCTPYK-
LLMi{ peKOMCHAYETCH YYHTLIBATh Ae(POPMATHBHbLIE
CBOMCTBA CTLIKOB M OCOOEHHOCTH Mepeaayu ycu-
anit wepes nux. [1pu nepenaye yeunuit yepes 3ax-
NanHble 1eTau U MPpUBapeHHbie K HUM CTEPXHH
MM NNACTHHBLI CIEAYET YYHTbIBATH HEYIPYrvio
NORAATAUBOCTL TAKHUX COCAMHCHUN BEJIMUMHON OT
0,5 no | MM Ha kaxaoe Takoe coenrHeHue. INpu
nepejaye CXKMUMAIOIMX YCHAMKH Yepes CTLIKH, 3a-
MOHOAUUEHHbBIC MCIKO3EPHICTHIM OCTOHOM, N0-
NMYCKAETCS YYMUTBLIBATh MOHMKEHHDIT MOAYAb Y-
pVrocTH MeKO3epHHCTOro 0eTola OCPCACTBOM
BBEACHUSA B pacueT NOHUXKEHHOMN MECTHONH uan
VCPENHEHHOM XECTKOCTH M C YHETOM OTHOLUS-
HUSI WIHPUHLL CTHLIKOB K PACCTONHHIO MEXAY
HUMH,

4.2.17 [Mporubnl 3,1€eMCHTOB B XeNe300¢TOH-
HbIX [TPOCTPAHCTBEHHDLIX KOHCTPYKUMSAX HE NOMXK-
Hbl fIPEBLILATL BejAHYMH, VKaszanubix B CHull
2.01.07. Mpu 3TroM peKoMeHayeTcst, 4ToObl Nporud
NOKPLITHI B BMAE 000N0UCK NBOSKOW KPHBH3IHBI
U MHOrorpasHmnkos nposaetom {8—60 m He npe-
soiran 1/400 nponeta, a nponetoMm bonee 60 M—
1/500 nponera.

4.2.18 Ilpu pacuere s3neMeHTOB COOPHbLIX
NPOCTPAHCTBCHHbLIX KOHCTPYKUHIL Ha BO3AEi-
CTBHE YCHAMIL, BO3HHKAOUIHMX TIPH KX TONABE-
ME, TPAHCTIOPTHPOBAHKI 11 MOHTAXE, HATPYIKY
OT BECa NEMEHTOB CACAYET IPUHUMATD C KO-
dunmenToM AMHAMMYHOCTH, paBHbiM: 1,60 —
npu tpancnoptTuposaunu, 1,40 — npu nonve-
Me 1 MoHTaxe. Jornyckaetcs npuHumarts 6onee
HU3KHE, 000CHOBAINBIC B YCTAHOBAEHHOM M0-
PAAKC 3HAUCHUA KOIDDUIUEHTA ANHAMUYHOC-
TH, HO HE Hike 1,25,

4.2.19 Tlpu pacuere 110 NPOUHOCTH XeJe3obe-
TOHHBIX INEMEHTOB HA ASHCTBHE CKUMAIOIUEH IPO-
NOABHOIT CHMLI CAEAYCT YUHTbIBaTh CAVUAHHbBIH
IKCUCHTPHCHTET € . NMPHIIMACMbIIH HE MeHee:
17600 anuubt DACMEHTA WAH PACCTOSHMS MCXKRY
€ro CCUYCHIBIMU, 3aKPCNAEHHBIMH OT CMeUIeHNs,
1/30 Boicornl cevennst; 10 MM,
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IIns 3neMEHTOB CTaTMUECKN HEONpPEAETNMbIX
KOHCTPYKLIMI 3HAY€HUE IKCUCHTPHUCUTETA NPO-
NIONILHOH CHAbI OTHOCHUTENLHO LICHTPA TSAXECTH
TIPUBEACHHOTO CCYEHUst €, NPUHUMAIOT PaBHBLIM
JHAYEHMIO IKCUEHTPUCHTETA, TIONYYEHHOTIO H3
CTATUUECKOro pacyera, HO He MCHee e,

s aneMCHTOB CTATUYECKM ONPEALIMMBIX KOH-
CTPYKUHIA IKCUEHTPUCKTET €, NPUHNUMAIOT PaBHbIM
CYMME 3KCUEHTPUCHUTETOR — U3 CTATUYECKOTO pac-
YeTa M CAYyYanHoro.

4.2.20 Tlpn nNpoexTHUPOBAHMM TOHKOCTEHMBIX
KOHCTPYKLIMIT 000n04ek, ocobetino Gonbluienpo-
JCTHBIX, CAGAYET YUMTBHIBATL ONACHOCTh MOTEPH
YCTOHYMBOCTH M KX 2e(hOPMHPOBAHHOIO COCTOS -
HIs.

[Ipi HcnbITAaHMK KOHCTPYKUMM ODOAOYKH HA
YCTOIMUMBOCTD OOBIYHO HAOMI0AACTCS 3HAYUTENb-
HbIH pa3dpoC 3HAYEHHM KPHTHUYECKHX HArpy3ok.
370 BbLI3BAHO, KAK NPaBHIO, HEOAHOPOHAHOCTLIO
HANPSOXEHHOTO COCTOSHUSA, HAYUIBHBIMI HECOBCP-
HIeHCTBAMHU (POPMbI M TPAHUYHBIX YCIOBHIA.

Kaxk npasuio, 3HaucHue BepxHe# Kpittiyec-
KO Harpy3ku, HAWACHHOE C YYETOM HAUAIbLHBLIX
HCCOBEPLUCHCTB, OoNnee TOUHO OLICHHBACT ACHICTBH -
TCAbHYIO BEJUUMHY HArPY3KH, DPH KOTOPOI Npo-
UCXOAHT TOTEPH YCTOMHHBOCTH OOOJIOYKH, CM
pacyeT no GopmynaM, OCHOBAHHBIM HA NOHSTII
HUXHEW KPUTHYECKOR Barpy3ku. OAHaKo Juis ofi-
peleNeHUs BEMUYUHBI HECYLILEH CIIOCOOHOCTH HEe-
COBEPIUCHHbIX 000J1I0UE€K HCOOXOAMMO 3HATh CTa-
THCTHUECKME XAPAKTEPUCTHKH HAYANIbHBIX HECO-
BEPLUCHCTB, BBOAHMBIX B pacyer.

MakcuManbHble 3HaYeHHST HAYAbHOTO MPOru-
02 ONpPeenAsIOTCS ONbITHLIM MYTEM WY 3aAA10TCH
MO aHAJIOTHU € KOHCTPYKUHSIMU NOAOOHOTO THRA,
ISt KOTOPBLIX YCTAHOBAEHBLl BO3MOXHbIE BEJIHUK-
Hbl HAYAJLHBIX HECOBEPLICHCTB.

4.2.2] B npakTMYECKHX pacyeTax rankux ATHH-
HBIX LWHJIMHAPHYECCKUX 0000UeK MPoaoibLHbLIe HOpP-
MaNLHBIE CKUMAIOWIHUE HAlIPSKEIIUS G OT pacyeT-
HOWM Harpy3ku, MoACYMTAHHBLIC MO YNpyroii crta-
QUH, HE NOJDKHBI NPEBLILIATD BEAHYUHLI

o=0,25—%§, 4.1)
d CKQJIbIBAIOLLME HATIPSDKEHMS T, 110 HEHTPANbHOH
OCH He J0JIKHbI ObITh DoNblUE, HeM

5?2
=036 =] .
T (R) (4.2)

[1pn couetaHMn HOPMANBLHBIX U KACATENBLHBIX
HanpsxeHit HeoOxoAUMO coboaaTL HEPABEHCTBO

i.;. ...T__<] 43)
o \T) @

rae o, M T, BBIUUCASIOT o hropmynam (4.1) u (4.2).
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Jnst tankix KOpoTKix NMBHIAPHYCCKHX 000-
JNOUEK NPOJICTOM [ MHTEHCIHBHOCTL NOJHOI pacuer-
HOI Harpy3ku HE JIOSUKHA TIPEBLILLATL BEJHUIHDI

(8 |
=075 &} — 2
9 LR)

(1/BR)-1 G

Bepxusgst KpUTHYECKAS HATPY3KA ANS 3aMKHYV-
1O chepryeckoit 0600UKH 1IPH PABHOMEPHOM
BHEIUHEM QABJICHUI g papla
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/! 3 (l _“2) i R ( \ . (43)
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rie i — koaduicyr Iyaccona,
HUWXHIO KPpHTHUSCKVIO HATPYIKY HAXOMST 110
hopayae
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B thopmynax 4.1--4.0;
O, R — TonuimHa u pajinyc KpHsH3Hb 0000ueK.

[nasikue noabeMHCTBIC M NoA0rHe 000a04KII
BPUULEHUSE W MTEPCHOCR PCKOMEH/IYETCSI TPOCKTH -
PORATH TAKMM 0OPA3OM, HTOOL! TPH PABHOMEPHOM
BHEUIHEM AABACHHUM ¢ HHTEHCHBHOCThL ITOAHON
POCYETHOI HAPY3KM HC MPEBbILLIATA 3HAUCHIY
KPDHUTHYECKOI HAIrpy3Kit, HAUACHHOU 1o (opmyae

KX

qg=02F K,

Y | Ry 4.7)
e R, — OoaLIMi 13 PUAHYCOB KPR

000 I0MK I,

— KOAPDHIIHENT, YYHTLIBAKOLLIH
yBEJHUCHHE KPHTHUYCCKOH Harpy3-
KH Ha ODOJIOUKY ¢ VBCAIUCHHEM
oriowenns Ry/R,. Ias obonoick
npit Ry/R, < 1,5 npunumaercs
K =1, s oGonouck npu R,/R, 2
> 1.5 — 3nayenns K npMHUMAKTCH:

R/R | 15 | 175 | 2 225 | 25
K [ vz | 14 |16 | 1,79 | 198

K= ARy/R,)

4.2.22 B cayuae, ecim NMpOBEpPKAa, BbINONHEH-
Hasi IS TAANKOK 00O0JIOUKH, HE NaeT NOCTATOUHOMK
VBEPEHHOCTH B €€ YCTOMYMBOCTHU, HeobXxoaumo
cHabxatb 0601a0uKy pebpamu. [Ins obonouex nono-
XUTENbHOW WM OTPULIATE/IbHOW rayCcCoBOM KpH-
BM3Hb! Llesieco00pa3Ho pacriofiaratb pedpa B AByX
B3aMMHO NEPNEHAUKYNSAPHbIX HanpasneHusix. Ing
LMJIUHAPUYECKHUX 000N04EK MOXET ObITh MPUHSITO
(ecnhn 3T0 ONPAaBRAHO APXUTEKTYPHLIMU TpeboBa-
HUAMM WU MPOU3BOACTBEHHBIMU YCHOBHSMM) VCH-
JNeHne 0B0NIOUKH TOJILKO KONBLUEBLIMH peOpamit,

8

Bo us3dexanme oOpasoBaHiiss MECTHLIX BUIFIY-
YIH MK peOpaMi PACCTOSHME MEALY HAMIL HE
PCKOMCHAYETCS HA3HAYATL 00ALINUM, Uen TJRS,
rne R — MeHBLUIMIA PAMYC KPHBHU3HBLI 0OD0JI04KY.

PebGpucroie 000NONKH TIPH PacyeTe YCTORTH -
BOCTH MOTVT pacCMaTPHBATHCH KK OPTOTPOITHDIE.
B cayyac, koraa pasmcpul Hopaccrositing pebep
000MX HAMPABJIEHUH HE CTHIIKOM BCIHKH 1T Mas10
OTITHYAIOTCS NIPYF OT JAPYra, pedpucrtasd obos0uKa
MOXKET ObITh 3aMCHEHA AAsl pacueTa (PUKTHBHOM
FNOAKOM, UMEIOLICH TY XK€ AKECTKOCTL CEUCHMS HA
CKATHC H TOT Ke paaryc Heputn. TTpr aToM (k-
TUBHYIO TOMUUTHY 8, ONPEACASIOT 1O POpMYIC

5, = 12174, (4.8)

a GUKTHBHBL MOAYAL YTIpyrocTH £, 1o hopmyne

A

= E-Z.
£ hs, (4.9)

rae b — pacCTOSIHML MEANY OCHMH COCCANUX
peocp;
A — naouans CeUueHisl, 00PI3OBIHHOTO
ONHHUM pcOPOM BMECTE C IPHUMBLIKAIO-
ILMMH HaCTSIMHM Tena ODOJIOUKH 1~
puHoIt b;
/ — MOMEHT MHCPILIH TOr0 Xe CeUCHH.

Jnst peOpucTbiX HHAUHAPHUCCKUX 00010NCK
Npu nonb3osanuu gopmyaamu (4.1)—(4.3) non
g, T, Gy U T CJICAYET NOHUMATD HANPAXKESHMS, OT-
HeCeHHDIE K (DMKTUBHOH ToatuMHe 000JIOMKH 6,..

4.2.23 JIns xene306eTona 6onbIoe 3HAUeHUE
nMeceT pocT niedopMaLiMii KOHCTPYKULIHH BO Bpe-
MeHH, 0O0YCNOBIEHHDII NOA3VIYECTLIO H BO3MOX-
HOCTBIO MOCTENEHHOrO BLIKIOYCHUS M3 PadoTLl
0erona pacTaHyTON 30HbI.

B cuny 3rnx ocobeHHOCTe T KEACIOOCTOHA KPH-
THYECKHUE HArPy3KU TOHKOCTEHIIBLIX FHOKUX 2/1CMEH-
TOB, B YACTHOCTH O0O0JIONECK, OKA3blBAIOTCH MPII
LANUTENBHOM AEWCTBAH HAIPY3KH 3HAYMTCIILHO
6onee HU3KUMU, YEM NPU KPATKOBPEMEHIILIX UC-
MbITAHMSIX.

MMonsyuects GeToHa npu orcyrcTBMH Dolce
COBEPLUEHHDBIX CMOCOOOB OLUECHKH €€ BAHIHNY Pe-
KOMEHAYETCH YUYUTBIBATL, 3AMEHSIS B (DOPMYAAX
(4.1)—(4.9), nonyyeHHbLIX TEOPCTUUCCKNUM TIYTEM,
MOAYNb YNPYroctn Matepuana £ moqynem ncop-
maummn GetoHa £, , onpeaessicMbiy o Qoparyie
(5.1) NpyU NPONOAKMUTENBLHOM ACHCTBUH HArPY3-
kv, n E, - 0,85 npu HenponomxureabHoM aeii-
CTBUM HArpy3KH B COOTBETCTBHHU C 11. 5.7 HACTOSI-
wero CII.

4.2.24 Ipu pacuete KOHCTPYKILHIA B NOTIOJIHE-
HUC K OCHOBHBIM MOJMIOXKEHHUSIM pacyera no npe-
LNeJbHbIM COCTOSAHUSM HEOOXOAUMO TMPOBEACHUC
pacucToB Ha HanboAeC BEPOATHDLIC BAPHAHTLI 3ar1-
peneabHLX Bo3aencTsi. flepsoravwiniio, ucexo-



NS U3 pacyeTa M aHAIM3A eT0 Pe3yabTaToB, BbifB-
NSAIOTCH DJIEMEHTLI, Y3Jibl U CBSA3M, B HaMbobluei
CTEMEHU BJIMSIOLLIME HA KUBYYECTb KOHCTPYKTHB-
HOM cucTeMbl. BHe3anHoe nocnenoBaTeNbHOE BblK-
JiloYeHre U3 paboTbl ITUX DNEMEHTOB M CBA3EH
MO3BOJUT pPACYETHBIM TNYTEM BbISIBUTH PE3EPBbI
MPO4YHOCTH KOl—lCTp)’KUHﬁ n NpeayCcMOTpPEeTb KOH-
CTPYKTUBHbIE MEPONPUATHS MO YCHAEHUIO OTACNb-
HbIX 3JIEMEHTOB KOHCTPYKUMH € LEJIbIO MpenoTs-
palueHus JaBHHOOOpa3Horo paspyuieHus. Bee pac-
YyeThl BLIMONHSAIOTCS C y4eTOM (U3NYECKOit, reo-
METPHUYECKONH U KOHCTPYKTUBHOM HEIMHENHOCTH.
B npotuecce pacuera Lieecoo6pasHo y4ecTb 3p¢eKT
UMINYAbCHOrO BO3NEKCTBUSA NPY MITHOBEHHOM BbiK-
JIIOYEHUH 13 paboThl OTAEALHOTO 1eMeHTa (y3na,
CBSI3M) Ha OCTMXKEHUE NPEAEbHBIX U 3anpenesib-
HbIX COCTOSIHMI1 B IPYTUX 3/IEMEHTaX KOHCTPYKTHB-
HOM CHCTEMbI.

4.2.25 KOHCTpPYKTUBHbIE pelUEHHUs Xese300e-
TOHHBIX MOKPHITUIA 1 NMEPEKPHITUIA ROMKHDBI 00ec-
nevyuBaTb HECYILYIO CIIOCOOHOCTD COOPYKEHHS AaXe
MpU NOKAIbHBIX MOBPEXACHUAX, NPEAOTBPALLATh
NlaBMHOOOpa3Hoe 00pyLLEHHE CUCTEMDI BCIEACTBUE
Pa3pyLUEHUsT BTOPOCTENEHHbIX 3/IEMEHTOB KOHCT-
PYKLHUH, Y3JIOB M AeTaleit (CBA3HU, I1eMEHTHI, obec-
MeunBaloLIHe YCTOMYUBOCTD «KTIOMEBBIX» KOHCT-
PYKUMiA, 1 T.n.). YCTOWUMBOCTD 3AaHUs 1IPOTUB
J1aBUHOOOpa3Horo obpyleHus caeayet obecneun-
BaTh MPUMEHEHHEM COOTBETCTBYIOLUUX KOHCTPYK-
TUBHBIX MEP H MaTepHajoB, B TOM YUC/E COCO6-
CTBYIOUIMX PAa3BUTHIO B KOHCTPYKTHBHBIX /IEMEH-
Tax X UX COCAMHEHHMSAX MIACTHYECKUX Aedopma-
LMiA; palMOHANIBHBIM PELLICHUEM CUCTEMbI CBA3EH
Y 2JIEMEHTOB coeanHenni. CneunajnbHoe BHUMa-
HUE clelyeT yAensiTb pacueTaM M KOHCTPyMpOBa-
HUIO Y3/10B, BBIMOJHSIS UX PABHOMPOUYHLIMU CO-
MIPSITAEMBIM 3JICMCHTaM.

YKazaHusi Mo pacyeTy NpoTHB JIABHHOOOpa3-
HOTO OOpYWEeHHs A0NXHLI coaepxaTbes B «Crie-
LAATBHBIX TEXHUYECKUX YCAOBUAX> HA NPOEKTH-
pOBaHUE KOHKPETHOro coopyxeHusi. Llenecoodbpas-
HO MpH 3TOM Yy4YecTb MaTepuanbl PekoMeHaaumit,
npuBeaeHHbIX B npuaoxeHun b Hactosiwero CI1.
PekoMeHAyeTCs paCHEThl BLIMONHSTL Ha cTaTUYec-
KHe Harpy3ky M BO3AEHCTBUS, NPU HEOOXOAUMOC-
TH C YUETOM reoMeTpuyeckoit U pusnveckoit He-
JIMHEMHOCTH, MCIIONb30BAHUSL AN XeNe300eTOH-
HbIX NPOCTPAHCTBCHHBIX KOHCTPYKLIMI METOAA TE-
opuu npenesbHoro pasHosecust. [lpu 3Tom ycu-
NSt OT aBAPUMIAHBIX BO3AEHCTBHIA Ha y3JI0BbIE 3le-
MEHTbl M COEAMHEHHMSI PEKOMEHAYETCH YBEIMUH-
Batb Ha 15 %.

PacyeTHble nipouHocTHble 1 neopMauMOHHbIE
XAPAKTEPHCTHKU MATEPUANOB CNENYET NMPUHUMATD
PABHBLIMM UX HOPMATUBHBIM 3HAUEHUAM COMNIACHO
CHwuIT [1-23 u CHuIT 52-01. 3TH xapakrepucTu-
KU COIIPOTHBACHMS MaTepuanos 4onyckaetcs 1no-
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BbllaTb HA 15 % 3a CYeT UCMONB3OBAHUSA AONON-
HUTENbHbIX KO3 GUUHUEHTOB HANEXHOCTU M KO-
3hGULMEeHTOB YCIoBUit paboThbl, YYUTbIBAIOLLKX
MaJlyl0 BEPOSITHOCTb aBapMMHbLIX BO3AEACTBUMIA,
MCTIONb30BaHUs paboThl METANIMYECKHUX KOHCTPYK-
LIMIA M apMaTYpbl 33 MPEACIOM TEKYYECTH MaTeEPU-
ana, a TakXe YYUThIBasi MYHTEHCHBHBI pOCT NpoY-
HOCTM O€TOHA B HauyaJIbHbIil Nep1oa nocie BO3Be-
IEHUSI COOPYXEHHUS.

4.2.26 bonbutenposneTHble NMPOCTPAHCTBEHHbIE
KOHCTPYKLUMWH 34aHUI ¥ COOPYXEHHH cneayeT pac-
CYUTHIBATb HA YCHUAUSI OT M3MEHEHUS TEMIEpaTy-
pbl, 3 B cly4yae HEOOXOOMMOCTH — OT BJAXHOCTH
U ycanxy 6eToHa, BOZHUKAIOIMX B KOHCTPYKUMAX
BCJICACTBUE 3afe/IKM UX B OCHOBAHME, a TaKXe
BCJIEACTBHE B3aWMOMEMCTBUSI HAPYXHbLIX U BHYT-
PEHHHUX KOHCTPYKLIMi1, MMEIOIUUX pa3Hble TEMIe-
PpaTypHO-BAAXHOCTHbIE AeOpMaLIUH.

PacueTHble 3HaueHHUs TeMOepaTyp NMpUHUMa-
I0TCS1 1S Pa3sNMYHbIX KJIMMATMYECKUX paiAOHOB
Poccun no CHull 21-01, a 3naueHns1 pacueTHBIX
NPUBEAEHHbIX TEMNEPATyp — B COOTBETCTBUH CO
CHull 2.01.07.

Pacuet npousBoauTcsi Ha HEONArOMpPHSITHbIE
COYETAHMA NETHUX (MIONIbCKUX) U 3UMHMX (SIHBap-
CKMX) MPUBEAEHHBIX TEMIIEpaTyp, KOTOpbie MO-
IyT MMETb MECTO KaK B NEPUOA CTPOUTENLCTBA,
TakK ¥ B NEPUOA IKCIUIYATALIMH 3MAHMUIA.

Pacyer ycunuit u neopmMatinii npoCTpaHCTBEH-
HbIX KOHCTPYKUMM HA M3MEHeHWE TEeMITepaTypbi
BBINOJIHAETCS B YNPYro# CTaaMM, MPH 3TOM Y4H-
THIBAETCA MOAATAMBOCTb CTbIKOBBIX COENMHEHHI
(ans cOOPHBIX KOHCTPYKLMIA) U OCHOBaHMUSI.

HUarubHas v npoaonbHasi XECTKOCTH HX CTbi-
KOB (ansi COOPHBIX KOHCTPYKLMIA) Onpenensior-
csl B cooTBeTCTBMHM ¢ YKazaHusimu CII 52-101 kak
ANsl apMUPOBAHHBIX OETOHHLIX CEYEHUIT, C yue-
TOM TPELUMH, TJIACTUYECKUX CBOMCTB U Monsyye-
cTH OGeToHa.

4.2.27 ns xene300eTOHHLIX NPOCTPAHCTBEN-
HBIX MOKPBITMA M MEPEKPLITUH BECbMa BaXXHbIM
sABnsieTcst obecreyeHne NoxapHou 6e30NacHoOCTH
(cM. CHulT 21-01, npunoxeHune b).

[Toka3aresieM OrHeCTOMKOCTH SIBASI€TCS mpe-
[le/1 OTHECTOMKOCTH, 3a KOTOPLI NMPUHHUMAETCH
BpeMsi B MMHYTax OT Hayaja OrHeBOro CTaHAapT-
HOTO BO3ACHCTBUS 10 BO3HUKHOBEHUS OAHOTO U3
MPeAeNbHbIX COCTOSHUI 1O OTHECTOMKOCTH, Xa-
pakTepusyeMbix 1.4.4 CTO 36554501-006.

HcnpiTaHMsiMU ObIIO YCTAHOBJIEHO, YTO pas-
pYLUEHUS XeNe306eTOHHbIX KOHCTPYKLMIt pH or-
HEBOM BLICOKOTEMIEPATYPHOM HarpeBe NPOUCXO-
OAT N0 TEM Xe CXeMaM, YTO U NPU HOpMANLHOR
Temnepatype. IToaTomy aas pacuera npejena or-
HECTOWKOCTH NO MoTepe Hecyuleit cnocoBHOCTH
Kene300eTOHHON KOHCTPYKLIMM MCMOAb3YIOT TE Xe
VpaBHEHUs paBHOBeCHMs M aedopMallUU, U3 KO-

9
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TOPLIX BLIBOAAT (GOPMYJILI A5t CTATHUYECKOLO pac-
yera.

CratuueckMit pacuer npeaejta OTHECTONHKOC-
TH M0 MOTepe Hecyuieil CrrocobHOCTH OCHOBbLIBA-
10T Ha 001X TPeOOBAHMSIX pacyeTa XKeNe300eTon -
HDBIX KOHCTPYKLMIA O MPEAENbHLIM COCTOSIHUAM
nepsoit rpynmnst B cooTBeTcTBMM co CHull 52-
01, CIT 52-101, 1ipxt HOPMATUBHBLIX HArpy3kax u
HOPMATHBHBIX CONPOTUBACHUSAX OETOHA U apMa-
TVYPLL IIPH OTHEBOM BO3AEHCTBUU, U C YYETOM 10~
ITOJIHUTENLHLIX YKA3AHUM, U3NTOXKEHHbIX B HACTO-
sintem CI.

3a HOPMATUBHYIO HAIPY3KY MPUHUMAIOT He-
NMPONOMXMTENBHOE BO3ACHCTBUE MOCTOSTHHBIX U
BPEMEHHbIX [UIMTEAbHBIX HATPy30K ¢ KOIDOHLIU-
€HTOM HANeXHOCTH 110 HArPy3Ke y, = I (CHull
2.01.07), KoTOpblE CYLLECTBEHHO BJIMSIIOT Ha Ha-
NPsIKEHHOE COCTOsiHME KeAe306eTOHHONW KOHCT-
PYKIMM Npy noxape. B Tex ciayuasix, KOraa Heab3st
YCTAHOBHTL 3HAYEHME YCHAKH OT HOPMATUBHOM
HArpy3Ku, paspelnactest MPUHUMATh HX PABHbIMU
0,7 pacuernbix. PacueTHas cxeMa MPUNOXKEHMUS!
HOPMATUBHOMN HATPY3KU [IOJIKHA COOTBETCTBOBATL
NpoeKTy.

4.2.28 I1pu NpoCKTUPOBAHUM MHOIO(DYHKLIM-
OHANbHBIX BBICOTHLIX 3AaHWIA, KOMIUIEKCOB U CO-
OPYXE€HUIH, OTHOCHLUIMXCH K NEepBOMY OTBETCTBEH-
HOMY VPOBHIO HANE)KHOCTH, OTKAa3bl KOTOPbIX MOC/C
NoXapa MOTYT TIPUBECTH K TSXENbIM 3IKOHOMM-
YECKHMM M 3KOJIOrMUYECKHM [10CACACTBHSIM, a TaK-
K€ TeX KOHCTPYKIIMA, BOCCTAHOBJAEHUE KOTOPLIX
norpedyeT OOABLUINX TEXHUYECKUX CJOXKHOCTE U
3aTpaT, HeoOXOAMMO 00CCIIeUMTb UX OTHECOXPaH=-
HOCTb Tocsie noxapa B cootsetcTBuu ¢ CTO
36554501-006.

5 OcobeHHocTH NPUMEHEHUA
MaTepMaioB U U3aeani

5.1 1nst »xene306eTOHHbIX TOHKOCTEHHBIX TIPO-
CTPAHCTBEHHbIX KOHCTPYKLIMI peKOMEHAYETCS [TPU-
MeHsTb OETOHBI M apMaTypy, NpPeayCMOTPEHHBIE
CHull 52-01, ¢ yuetom pekoMeHpaumit nHacrosi-
uwero CIl1. PacyeTHoe COMpPOTUBAEHHME W ApYyrue
XapaKTePUCTUKM OCTOHA U APMATYDbI CIEAYET MpHU-
Humatb no CI1 52-101 » CIT 52-102.

5.2 [nsi HecyulMX TOHKOCTEHHBIX MPOCTPaH-
CTBEHHbBIX KOHCTPYKLUI DPEKOMEHAYETCS MpUme-
HSTb TSAXeJble GETOHBI, B TOM YMC/le MENKO3EPHM-
CTble, KJIACcCOB MO MPOUYHOCTM HA CXaTue, yKa-
3aHHbIX B 0.1 HacTosiero CI1, unu nerkue 6ero-
HLI MO OPOYHOCTHU Ha cxaTtue He Huxe B12,5
(IFOCT 26633).

Jlerkue GETOHbBI MPOEKTHBIX KJAACCOB 10 MPOY-
HocTH Ha cxatue B7,5 n B10 nonyckaercsi npume-
HSITb B COBMEUIEHHBIX [TPOCTPAHCTBEHHbIX KOHCT-
pykiumax nokpbeitiit (FTOCT 25820).
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[TopuzoBaHHbie U KPVITHOMNOPUCTHIC BETOHBI B
HECYULMX XeNe300eTOHHBIX MPOCTPAHCTBEHHbIX
KOHCTPYKUMAX [OIYyCKAETCsI UCI0/Ab30BaTh IPH
CrMeLraJbHOM TEXHUKO-3KOHOMUUYECKOM 000CHO-
BaHWH.

5.3 B kauectse rnpenaBapHTeabHO HAMpPsKEHHOM
apMarTypbl pacTsiHYTbIX OOPTOBbIX 371EMEHTOB 60Jb-
1LEMPOJIETHBIX NMPOCTPAHCTBEHHbBIX KOHCTPYKUM A
PEKOMEHILYETCS IIPEAYCMATPUBATH KAHATHYIO NPO-
BOJIOYHYIO apMaTypy MM MYUYKM M3 TaKUX KaHa-
TOB, BbIMNOJIHEHHbIE B COOTBETCTBUU C AEHCTBYIO-
LLIMMU HOPMATHBHBIMU JOKYMEHTAMM, 3alUUIIEH -
Hble OT KOpPO31Y 10 3aMOHOJMUHBAHMS OLLIMHKOB-
KO¥ Mau apyrum cnocobom, ponyckaembim CHull
2.03.11 (cm. takxe 1. 13,15 nacrosimero CIT).

5.4 Kiacc no npoyHOCTH HA CXKATHE TAXENOro
MEJKO3EPHUCTOr0 GETOHA, MPHUMEHSEMOro st
3a/1e/IKH PACUETHBIX CTHIKOB, J0IKEH ObITh HE HIXKE
MPOEKTHOTO KJlacca Mo MPOYHOCTH Ha CXaTHe Oe-
TOHA CTbIKYEMbIX 3/IEMCHTOB.

[1pu 3aMOHONMUYMBAH MK KOHCTPYKTHBHbBIX CTbl-
KOB KJTaCcC MO MPOYHOCTH HA CXATUE TSXKEIOoro
OeToHa uan GeToHA HA MOPHUCTHIX 3AMOJHUTENAX
nonxeH 66T He HHXe B10.

5.5 Anst OTBCTCTBEHHbIX MMPOCTPAHCTBEHHBIX KOH-
CTPYKLMIA NMOKPLITHI, 3KCTUTyaTUPYEMbIX €3 HapyxX-
HOU TUAPOU3ONSALMK, PCKOMEHAYETCS MPHUMEHSTD
TsXKeNble 6ETOHLI MapKH 110 BOAOHEMPOHULAEMOCTH
He Hibke W8, B octanbHbiX cayyasix st KOHCTPYK-
LKEA, TIOABEPXKEHHBIX aTMOC(HEPHBIM BO3NEHCTBUAM
NIPY PACUYETHOM OTPULIATENLHOM TEMMEPATYPE HAPY K-
HOro BO3ayxa Bbiiue MuHyc 40 °C, MapKy 6eTona 1o
BOIOHEMPOHUIIAEMOCTU HE HOPMUPYIOT.

5.6 Mapky 06eTOHAa M0 MOPO30CTOMKOCTH Ha-
3HAYAIOT B 3aBUCUMOCTH OT TPeOOBAHHUIA, MPCAbSIB-
JISEMBIX K KOHCTPYKLMSM, peXHUMa UX IKCIlvaTa-
LMK U YCIOBUI OKpYXKalolleil cpeabl.

JIna KOHCTPYKLMiA, noaBepraeMbix atMocaep-
HbIM BO3NEUCTBUSIM OKPYXAIOLLEH CPEAb] MPHU pac-
UETHOM OTpUUATESILHOI TeMIepaType HApyXHOro
BO34yXa B XONMOMHbIA nepuoa ot MUHyc 5 °C no
MuHyc 40 °C, npMHUMAIOT MapKy 6eTOHa Mo MOpo-
30CTOMKOCTH He HUXe F75, a npy pacueTHON TeM-
nepaType HapyXHOTro Bo3ayxa Bbilue MUHYC 5 °C B
YKA43aHHbIX BblllI€ KOHCTPYKIIMSX MapKy OETOHA Mo
MOPO30CTOMKOCTH HE HOPMUPYIOT.

B octanbHbIX ciyyasx TpebyeMble Mapku GeTo-
Ha MO MOPO30CTOHKOCTH YCTaHABJUBAIOT B 3aBU-
CUMOCTH OT HA3HAYECHUSI KOHCTPYKUMU U YCIOBUM
okpyxatowei cpeant (CHull 23-01).

5.7 3HayeHUsl HAYAJLHOIO MOAYAS YNPYroCTH
GeToHa MPU CXKATUU U PACTAXKEHUU TIPUHUMALOT B
3aBMCUMOCTHM OT KJjlacca OeTOHa o MPOYHOCTH Ha
cxaTue cornacso tabauue S.1.

[1pu 1npONOJXUTENLHOM AEWCTBUU HArpy3Ku
3HAYeHUst HayalbHOTO Moayas aedopmauuii 6e-
TOHa ONpeAesiioT Nno Gopmyne:
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Tadanua 5.1
Knace 6eronta BI10 | BI15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
E,. MMa- 1073 19,0 | 24,0 | 27,5 30,0 | 32,5 | 345 | 36,0 { 37,0 | 38.0 { 39,0 { 39.5

Tadénumua 5.2

OTHOCHTCABHAS BDKIOCTD BO3AVXA

3uadennst koddpuuenTa momIytecTH 6CTOHA @, . Npit Kiacce 6eTOHa Ha CKATHE

OKpyatoulcit cpeant, % B10 | BIS | B20 | B25 | B30 | B35 | B40 | B4s | B5O | Bss | Beo
Buiuc 75 28 124 20 1,8 1,6 1,5 14 11,3 1,2 1,1 1,0
40-75 39 |34 128 | 25|23 (21 |19]1,8|16]15]14
Huxe 40 56 148 | 40 3.6 3,2 3,0 2.8 2.6 24 | 2.2 2,0

[Tpumeuanune— OTHOCHTCALHYIO BTAXHOCTE BO3AyXa OKpyXatowcei cpeast npuHuMator no CHull 23-01 xak cpeaHiow
MECH'HHYI0 OTHOCHTCIALHYIO BAaXHOCTb HAHOONCC TCIIOTO MCCsL@ ANsl pailoiia CTPOMTENLCTBA.

Ey
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5.1

rae @, .. — KO3(hHHUIUMEHT Noa3yyecTy.

Ilpn HenpomomXUTEAbHOM NEHCTBUU HAFpy3-
KW 3HaYEeHHEe HA4YaJIbHOTO Moayas nedopmauuii Ge-
TOHA ONpEAeNsorT yMHoxeHueM E, Ha Ko3du-
uueHT 0,85.

3HaueHus KodahPUuuHeHTa nonlyvecty 6eToHa
¢4, MPUHUMAIOT B 3aBUCHMOCTH OT YC/IOBHIi OK-
pyxatuieit cpeabl (OTHOCUTEAbHONH BAAXHOCTH
BO3ayXa) M Knacca 0eToHa. 3HavyeHUs Ko3h¢uum-
€HTa NoJ3yJyecTH GeTOHA npuUBeAcHbI B TabnuLe 5.2.

5.8 ApMaTypa, PacroJioXeHHass BHYTPU ceue-
HUS KOHCTPYKIUMU, A0KHA HMETb 3aLUMTHBIA CNOH
OeToHa (paccTosiHUE OT [OBEPXHOCTU apMaTtypbl
[0 COOTBETCTBYIOLLEH rpaHH KOHCTPYKUMI), YTO-
61 obecrneunBaTh:

- COBMECTHYI0 paboTty c OeTOHOM,;

- aHKEpPOBKY apMaTypbl B O6eTOHe M BO3MOX-
HOCTb YCTPOMCTBA CTHIKOB apMATYPHBIX 3/IEMCHTOB;

- COXPaHHOCTb apMaTypbl OT BO3AEHCTBUS OK-
pyxaroilei cpeab! (B TOM Yncae Mpu HalW4uu ar-
pPEeCCUBHBIX BO3AEMCTBUI);

- OFHECTOMKOCTb U OTHECOXPAHHOCTD.

MuUHUMaNbHBIE 3HAYEHUST TONUIMHBI 3aLLKT-
Horo c10s 6eTotia Ans paboueit apMaTypbl CACIyeT
npuHuMars no tada. 8.1 CI1 52-101.

5.9 Bo BpeMst noxapa 3aliMTHbIN cioit GeToHa
NpeaoXpaHseT apMaTypy oT ObICTPOro Harpesa ec
10 KprTHYecKoii TeMnepatypsl. [Ipeaen orHecToii-
KOCTH YBEAMYMBAETCH, €CIM NMPUMEHUTb OIHE3a-
1inTHOE NOKpbiTHE. M3BECTKOBO-LIEMEHTHAS LITY-
KaTypka TOJLMHHOU 15 MM, runicoBasi — ToaLUM-
HO#t 10 MM, BEPMHUKYJIUTOBAS — TOJLLHHON 5 MM
WU TENNOM3ONSLUA U3 MUHEPAILHOTO BOJOKHA
TONUMHOW 5 MM 3KBUBAJIEeHTHBE YBEAUUEHUIO HA
10 MM TONILIMHBI 3ALMTHOTO CNOK TsiXkKe0ro 6eTo-
Ha. OrHe3alMTHBIE MOKPLITUS, TPUMEHAEMbIE 15

NOBbILIEHUS TIPEAENA OFHECTOMKOCTH KOHCTPYK-
UMM, TAKXKE MOTYT MMETh APMUPOBAHME.

6 OcHoBHble TpeOOBaAHKSA
K KOHCTPYHPOBAHHIO

6.1 MoHOHTHbIC KOHCTPYKIHUY

6.1.1 MoHOAUTHBIE MPOCTPAHCTBCHHbLIE KOH-
CTPYKLIMM MPOEKTUPYIOT, KaK Npasuio, ¢ raal-
KO¥ TUIMTOi, TOMLMHA & KOTOPOil NO/KHA YyAOB-
nersopsith 1. 8.2 CIT 52-101.

C UeAbI0 NMOBLIEHHS XECTKOCTH NoJis 060-
JIOYKH MU CKJIAAKHM AOMYyCKaeTCs MpeaycMaTpu-
BaTb pebpa, Kak MPasuao, NPSMOYroAbHOrO MU
TpaneuuesuaHoro ceyenust. lar pe6ep onpeaens-
10T PACYETOM MOJIE 000NOHKH MM TUIMThI CKNAAKH
Ha TPOYHOCTb, YCTOMYMBOCTb MM JIOKAJTbHYIO
HecyuLyo ¢crnoco0HOCTh (eM. 1. 5 Hacrosiutero CIT).
C uesbio yMEHbLIEHHS! H3rMOAOLIMX MOMEHTOB B
naute o6OJOYKM M YIpoLieHuss onanyoku peko-
MEHAYETCS1 OCb CHMMETPUHU ceueHus pebep coBMe-
1aTh C HaMpaBJIeHUEM HOPMaNM K MOBEPXHOCTH
(a s pebep, pacrnonaraeMbiX B MECTax nepesoma
CKJIANYATOl MOBEPXHOCTU, — C HampaBJeHHEM
OUCCEKTPUCHI yI/1a CONpPsXKEHUs rpaHeit).

6.1.2 MOHOJIMTHbIE TOHKOCTEHHbIE KOHCTPYK-
LMY MOKPBITU MOXHO MPOEKTHPOBATL LIS JIO-
ObIX OUepTaHUI MOBEPXHOCTH U hopM nilaHa, Iipe-
nycmoTtpeHHbix m.4.1.1 Hacrosiero CIl. C uensto
COKPALIEHUS TPYLOEMKOCTH U CTOMMOCTH onay6-
KM PEKOMEHAYETCS NPUMEHSTh TOHKOCTEHHbIE KOH-
CTPYKLMH, ynoOHble A/ UCNIOJNb30BaHUSI MHOIO-
KpaTHO 000paunBaeMoii (MOABUXHOI U NepeHoC-
HOi1) onany6ku:

C IMHEHYATHIMM MMOBEPXHOCTAMU (UMAKHAPH-
yeckue, runepoonuyeckue 060104KM, KOHOUMbI,
NPU3MATUYECKUE CKIIANKH);

C MOBEPXHOCTSAMHU MEPEHOCA MONOXUTENBbHOM
rayccoBoit KpMBM3HbI (napaboninMyecKue u Kpyro-
Bble 060104KH).
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Crpeny noabeMa MOHOJTUTHBIX 060/104€eK 00blu-~
Ho npuHumatot ot 1/10 no 1/5 nponera. Yron Ha-
KJIOHA KacaTeabHOW K NOBEPXHOCTH MOHOJIMTHBIX
MOKPbITUI C TOPUIOHTOM V11 UX OETOHUPOBAHUS
Ha OHOCTOPOHHEN onanyOKe, Kak NpaBuJIo, NOJ-
XeH ObITh He Gonee 35°.

6.1.3 B kayecTse GOPTOBbLIX 3/1eMEHTOB 060710~
YeK, CKIaloK, MHOTOTPaHHUKOB PEKOMEHAYETCH
npeaycMaTpuBath OaJKU, paMbl WM apKH, Kak
npasuio, MPSMOYroJIbHOrO WKW KBaApaTHOro ce-
YEHUsl, BHICOTY KOTODPHIX MPUHHMAIOT HE MeHee
1/80 niponeta uin depmbl.

6.1.4 Tlepexon OT MIMTBI K GOPTOBLIM 3N1EMEH-
Tam (a Takxke K pebpam) n10nxeH ObiTh NJABHLIM B
BUAE ByTa wiMpuHoit 1o 106. Ecnn ycrpoiicTso ByTa
HEJ0CTATOMYHO 151 BOCIIPUSITUSE KpaeBbiX u3ruba-
IOLIMX MOMEHTOB, C/leAyeT NpeayCMAaTpUBaTh CO-
OTBETCTBYIOLLIME YTONUICHUS TUINThI HA BEJUUMHY
ot 0,56 no 8. B Heo6xonMMbIX Clyqasix, COTIaCHO
TpeOOBaHUAM pacueTa, IUIMTA MOXET HMETh MNas-
HOE yTOJlleHHe OT UEHTPA K GOPTOBbIM 3/1€MEH-
TaM.

6.1.5 ApMupoBaHUe MOHOJMTHBIX MPOCTpal:-
CTBEHHBIX KOHCTPYKLMI PEKOMEHAYETCS MPOCKTU-
poBaTh C MCIOJIL30BAHMEM TOTOBBIX CBAPHbBIX Ce-
TOK U KapKacos.

Usrubaembie ruiMThl A0MXHBI UMETh Y PacTs-
HYTOM I'paHy He MeHee ORHO apMaTYPHOIt CETKH.
Cxartbie MAUTHI, TOAUMHA KOTOPHIX Ha3HavaeTcs
M3 yC/IOBUA MECTHOI Hecyllel CrnocOGHOCTH WU

YCTOMYMBOCTH, X PACTSHHYTHIC TUIUTbI PCKOMEHNY-~
€TCsi apMHPOBATL MO PacueTy ABYMsi CeTKaMMU, pac-
nonaraeMbIMM CUMMETPUYHO OTHOCHUTENLHO Cpe-
IUHHOI MOBEPXHOCTH C MMHUMAJIBHO NOMYCTH-
MO BEJIMYMHOI 3alllUTHOrO Cnosi 6e€ToHa.

Eciy B minTe XOHCTPYKIIMM apMaTtypa no pac-
4ETYy He TpedyeTcsi, TO peKOMEHAYETCS Npeaycmar-
pvBaTh KOHCTPYKTHBHOE apMHUPOBAaHME HE MeHee
ONHOM CETKM M3 CTEpPXHEH AUaMeTpoM 3—4 mwm.
HauGonbiume paccTosiHUS MEXILY OCSMM CTEPXXHEN,
obecneunpaloiue 3hHeKTUBHOE BOBJICUCHHUE B pa-
60Ty GeToHa, pABHOMEPHOE pacnpesie/ieH!e Hanpsi-
XeHui u pedopMmaumii, a TakkKe OrpaHM4YeHHe
LWIMPHHB! PACKPBITUS TPELUMH MEXAY CTEPXHSIMM
apMaTypbl 1OJDKHBI ObITE He Gosee 48 uau 200 Mm.

6.1.6 [lns BOCNIPUSAITHS OCHOBHBIX PacTAruBa-
IOLUMX YCUJIMIA B KOHTYPHBIX 31eMeHTax, aMadpar-
Max W 3aTsKKax OONbLIENPONETHBIX MOKPLITHIA pe-
KOMEHAyeTCS MpeaycMaTpPUBATh MpenBapUTENbHO
HamnpsiraeMyio apMmatypy, MpHHMMaeMylo cCoriac-
Ho CI1 52-102 u n. 5.7 nacrosuero CI1.

TpenBapuTenbHO HanpsraeMylo apMarypy pe-
KOMEH/YeTCsl pacrnonaratb B KaHajaax WM nma3ax C
nocneayowmnM 3aMOHOTMYNBAHUEM GETOHOM MK
6e3 cuemneHust ¢ 6eTOHOM B TpyOUATBIX KaHANO-
ofpa3oBarTesix ¢ MOCAEAYIOIWMUM UX 3aMONHEHNUEM
pa3aUYHOro poaa NPpOTUBOKOPPO3ZUOHHBIMU CMa3-~
Kamu. CxeMbl pacnonoxeHHus: Hanpsraemoii apMa-
TYPbl B OCHOBHBIX TMIAX NPOCTPAHCTBEHHBIX KOH-
CTPYKLMIA MOKa3aHbl Ha puc. 6.1.

a — B KYNoAc; { — B WATPOBOH CKNANKE; 6 — B
nosaoroit 060404Ke NONOXMTEAbIION rayccoBoi
KPUBU3HBI, ONEPTOI MO KOHTYPY: ¢ — TO Xe, C
depmamu-auagparMamit, oneprsiMpu B yraax
060104KK; 0 — B UMANHAPHYCCKOI oBonoKe;
e — B WeAOBOI OqHONPOACTHON 060N0YKe; He —
B LUCIOBOI Hepa3pe3Hoit 060N04Ke, APMUPOBaAH -
HOU NEPEKPECTHBIMI MYUKAMU; 3 — B 30HTHY-
HOI 06on0YKe, 0OPA30BAHHOI M3 YCThIpeX rU-
nepboanueckux napabononaos

Pucynox 6.1 — CxeMbl pacnonoxenus na-
npsraeMon apMartypbl



B 60pTOBbIX 2AEMeEHTax OaIOYHBIX 060J04EK U
cknanok 10 80 % OCHOBHOM pacTsHYTON apMaTy-
pbl 0OMYCKAETCS KOHLEHTPUPOBATb ¥ PACTAHYTOM
rpaHu. B ocTanbHBIX Clyyasix pacTaHYTYIO apMaTypy
B TOHKOCTEHHbIX 3JIEMEHTaX MPOCTPAHCTBEHHbIX
KOHCTPYKLIMiI pEKOMEHAYETCsi pacrosiaratb, no
BO3MOXHOCTH, PABHOMEPHO B/OJb PACTAHYTOI
30HbI CeYeHMst 000M0UKM, CKIAAKK WM MHOTO-
rpaHHMKa.

6.2 CO0pHO-MOHONHUTHDbIE KOHCTPYKIMH

6.2.1 COOpHO-MOHONMUTHbIE KOHCTPYKLHUH [0~
KPBITUI 1 NEPEKPBITUI MOXHO MPOEKTHPOBAThL C
NMPUMEHEHMEM B KayecTBe HecyLlei onanyoku (prc.
6.2) Xene300eTOHHBIX UM APMOLIEMEHTHLIX TOH-
KOCTEHHbIX JIEMEHTOB, 0BecneyuBaoMX CO3aa-
HUE TOTOBOIl MOBEPXHOCTH MOTO/IKA, YAOBAETBO-
pAIOLLEH APXUTEKTYPHO-KOHCTPYKTUBHBLIM Tpebo-
BaHUAM. [1pu NMpoeXTHPOBAHUHU APMOLIEMEHTHBIX
3JIEMEHTOB Hecylleit onanyoxu cneayer cobnionars
tpeGosanuss CHuIT 2.03.03. Hecywyio onanybky
MPOCTPAHCTBEHHbIX KOHCTPYKLHMI PacCUMTHIBAIOT
HA YCWIJIMS OT BeCa YJOXEHHOro MOHOJAUTHOro Be-
TOHA U MOHTAXHbIX HArpy3oK ¢ y4eToM ee rnocie-
Aylouleit paboTbl B Ka4eCTBE 3JIEMEHTA COCTABHO-
ro Ce4eHMs Ha IKCyatalunoHHble Harpy3ki. Tlo-
BEPXHOCTb Hecyllel onanybku, conpukacalouiasn-
€Sl C MOHOJIMTHBIM GETOHOM, M BbIMTYCKW apMaTy-
pbl AOMXHBI 00ECneynuBaTh COBMECTHYIO paboTy
onanyoku U MOHOJIUTHOro GeTOHA.

6.2.2 Ipu npoeKTHPOBAHHK COOPHO-MOHOJUT-
HbIX KOHCTPYKLMIA C LEeNbI0 YNPOLIEHHS IECOB U
noaMocTeil peKoMeHAYyeTcs MpeaycMaTpHBaTh
cOopHble aMadparMbl, OOPTOBLIE 3NEMEHTbI MM
peGpa B COOTBETCTBMK C NPUHATBIM NPOEKTOM
opranusauuy paéor. CxeMa cO0pHO-MOHOAUTHOI

06010uKH NMOKPBLITHUA MNPOMBILICHHOTO 34aHHA .

npuseacHa Ha puc. 6.3, Coopusie anadparmbt 1
GopTOBbIE 3NEMEHTBI MOTYT ObITh XeNe300eTOHHbI-
MH, B TOM YMCNC C Hecyuleid apmatrypoi, u me-
TaIHYECKHMHU,

a) )
N J
t —
E |
2
|
d -- TOHKOCTCHHBII{ KOPOOUATHIT Keac300eToHInIT nan ap-
MOUCMCHTHBIET DACMCIT; 6 — JCTath [ONCPEHHOTO ceuelins
KOHCTPYKUMHG [~ MOHOANTILIL BeTOI, 2 — BBINYCKY apMa-

TYpBI M3 Heeyuteit onanyoxku

Pucynok 6.2 — Coopto-MOHOANTHBIE 0DONOMKH € HCNOJTb-
30BAHHEM HECYIIICH JKCAE300CTOHHOM HITH aPMOIICMCHTHOMH
ouanyOKku
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| — MoHONHTHas MAUTa-000J0YKa; 2 — METaiNNyecKas MK
cGopHas xene3obeToHHas ¢epma-auadparma

Pucynox 6.3 — Cxema cGOPHO-MOHOJNHTHON 060N0YKH
NOKPLITHA

s obecrieueHust nepenayn KOHTaKTHBIX YCH-
JIVi MeXIy MOHONUTHBIM OETOHOM U COOPHbBIMHU
3J/leMEHTaMU B 30HaX OMOHOJIMYUBAHUSA ITUX 1€-
MEHTOB PEKOMEHAYETCs NMpPeayCMaTpMBaTh LIMOH-
KW, YNOpPbl, BBIMTYCKM apMaTypsl, 3akjafHble ae-
Tanm (cM. 11.6.4 Hacrosiero CIT).

6.2.3 Inst obnerdyeHus Macchl COOPHBIX 3/1€MEH-
TOB, paboTaIOIMX HA CYLUECTBEHHbIE MOHTAXHbIE
yCUNus, NPU NPOCKTUPOBAHMUH DPEKOMEHIYyeTCSs
NPUMEHSATb Ha BPEMSI MOHTAXa BpeMEHHble 3aTsX-
KM, OMOpbl U ApYrHe NOAKpEeMIsioune ycTpoii-
cTBa. Br16op GeToHa 1 apMaTypbl NpU 3TOM peKo-
MEHJlyeTCsl POU3BOAUTL C YYETOM YCHOBHIT MX U3~
rOTOBJICHUS, NPEYCMOTPEHHbLIX MPOEKTOM PO 3-
sposcrba pador (CHull 3.03.01).

6.2.4 PasMepbl nonepevyHoro ceyeHus c6opHo-
MOHOJIMTHBIX MPOCTPAHCTBEHHBIX KOHCTPYKUMI
(nauTtbl, pebep, GOPTOBLIX 2N1eMEHTOB U auad-
parM) peKoMeHayeTcs MPUHUMAThb COMNAcHO pac-
4YeTy HA YCUNUS, NeHCTBYIOUME B CTAAUN IKCIUTY-
arauuu.

ITpn KOHCTPYMPOBAHMU MOHOJIMTHBIX YacTeil
COOPHO-MOHOMHTHBIX KOHCTPYKUMit HeoOxonumo
yYuThIBaTh peKoMeHaauuu nn.6.1.1—6.1.5 nacro-
awero CIl.

6.3 COopHbIC KOHCTPYKUHH

6.3.1 COopHbIe MpocTpaHCTBEHHbIE KOHCTPYK-
LMK PEKOMEHAYETCA MPOEKTUPOBATL U3 TOHKOCTEH-
HbIX MaHEAbLHbLIX, 610UHbIX (APOYHbLIX) U APYFHX
COOpPHBIX 3N1EMEHTOB, KOTOpbIE 1OC/E YCTAHOBKH
HA MECTO COCAMHHAIOTCS OMOHOMMYUBAHMEM U CBap-
KOIi 3aKNANHbIX AeTaNieid U o0pa3yloT cBoabl, 060-
JIOYKH, CKIAAKK W APYIHe KOHCTPYKUHH MOKPbI-
THil 1 nepekpbiThil, CTbIKM COOPHBIX MPOCTpaH-
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CTBCHHBIX KOHCTPYKHUHMI 1OJKHb! ObITb paccuHTa-
Hbl M 3aKOHCTPYMPOBaHb! TaK, YTOObl OHW MOTJIH
Ha/le>KHO nepenasaTh OT OJILHOIO JieMeHTA K Apy-
FrOMY VCUIUSI, BO3HUKAIOLLKE B COENAMHEHUM TIpH
MOHTaxe (B TOM YMCAE B CTBIKAX YKPYITHEHHbIX
3JIEMEHTOB M MPU HaBeCHOM cOopke 06e3 necoB)
B MPOLIECCE IKCILIyaTallMH,

OneMeHTbl COOPHBIX KOHCTPYKLIMI AOJIKHbBI
YAOBNETBOPATL TPCOOBAHUAM pacyeTa U OblTb Lie-
Nlecoobpa3HbIMK 10 opMme U pasmepam ¢ TOYKU
3pEHUSI TEXHOJOTHHU UX U3TOTOBJIEHUS, MEPEBO3KU
M MOHTaxa, B TOM 4YHUCJIe MOHTaxa Onokamu ¢
NMPUMEHEHUEM YKPYNHUTENbHON COOPKH MOHTAX-
HbIX 3JIEMEHTOB Ha CTPOUTEJNILHOW MNJjollajlke
(CHulT3.03.01).

JonyckaeTcs NpUMEHSITb KpyNHOpa3MepHbIC
3JIEMEHTDI, U3rOTOBASIEMbIC HA CTPOUTEbHOM IL10-
wanke, B OONbLWENPONACTHBIX U APYTUX YHUKaAb-
HbIX KOHCTPYKLMSIX, 4 TAKXKE BO BCEX Cy4asix, KOraa
3TO TEXHUUYECKU U IKOHOMHUYECKU LieS1ecoo0pa3Ho.

IMpu npoexTpoBaHMKU cOHOPHBIX NMPOCTPaH-
CTBEHHbIX KOHCTPYKLUMI U HMX 371EMEHTOB OTKJIO-
HEHUS OT HX HOMUHANbHBIX Pa3MEPOB CAEAYET Ha-
3nauartb comtacHo F'OCT 13015.

6.3.2 OuyepTaHHe CPEAMHHOII MOBEPXHOCTH
cOopHBIX 00010UEK MOKPLITHIA BLIOUpPAETCS C yue-
TOM YI00OCTBA paCHNEHEHMs! KOHCTPYKLIMM MMOKPbI-
TUS WU NEPEKPBITUS HA MUHUMAJTBHOE YMCIO TH-
OB MaHeleH U APYTHX JIEMEHTOB IPU MAKCUMATh-
HOI ux nosTopsemoctu. Hanpumep, ang obono-
4YeK MOJIOXKHMTENbHON rayCcCoBOi KpUBHM3Hbl MOTYT
MPUMEHSITHCA NMOBEPXHOCTH BpallleHus (cdepruec-
Kas, TOpa) UM Kpyrosasi MOBEPXHOCTL IEpPeHOCca.

B kauyecTtBe COOPHBIX DACMEHTOB MPOCTPaH-
CTBEHHDbIX KOHCTPYKUMII HOKPLITHU M TEePEKpPbl-
TUI PEKOMCHAYETCH MpeaycMaTpUBaTh:

MAHEN MJIOCKME WK LUAMHAPUYECKHUE, B TOM
YUCJIE KOMITIEKCHBLIE, NMOBLILIEHHON TOTOBHOCTH,

aunagparMbl ¥ OOPTOBLIE 2IEMEHTBI B BUAE Oa-
JIOK, apoK, 0e3pacKOCHBLIX M PACKOCHBIX (epM,
Oa10K-CTEHOK.

banku v apku MOTyT UMeTb MPSIMOYrOAbHOE,
TaBpOBOE, IBYTABpOBOE, IYCTOTENOE W ApYrue
nonepeunbie ceueHnst. PactsiHyTbie u usrubaemnie
nnadparmbl M GOPTOBbIE INEMEHTbI, a TakXe Na-
Henu anuioit 12 M 1 Gonee uenecoodbpa3HoO Mnpo-
e€KTHPOBATL C MPeABAPUTENBHO-HAIIPSIKEHHOH ap-
MAaTYpoii, a B ciayvyae HEOOXOAMMOCTH Ha nepHoa
MOHTaXa — ¢ BPEMEHHbIMU NOAKPEIIEHUAMMU (CM.
Takxe 1. 6.2.3 HacTtosawero CII).

[lpn KOHCTpYyHpoBaHUK COOPHBIX MPOCTPAH-
CTBEHHbIX MOKPLITUI U TIEPEKPHLITHIA 10MYCKACTCS U
NpYyroe 4ieHeHUe Npu COOTBETCTBYIOIIEM TEXHHKO-
IKOHOMHUUCCKOM 0600HOB'AHMH, Hanpumep Ha ra-
HeJIM, BKIIQUAIOLLME YACTH DOPTOBbIX 2JIEMEHTOB ALK
auvadparm. NMpumepbl YneHEeHUst OCHOBHBIX COOPHBIX
MOKPbLITHI M NEPEKPLITHI MPUBEAEHBI HA puc. 6.4,
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6.3.3 INonepeyHblie cedeHHs] COOPHbBIX INTEMEH -
TOB, KAk MpaBW/0, NOKHBl UMETh pa3Mepbl, He
MeHee: Mo ToJAUUHE MIMTBl 8—30 MM; MO BbICOTE
CeYeHUs OCHOBHbIX pebep naHenei h — 1/20 mx
JUTMHBI; MO LUMPUHE ceueHUsl pebep naHeneit b —
40 MM.

boptoBble 6asouHble 3NEMEHTBI CNeaYeT KOH-
CTPYyUpPOBaTh, M0 BO3MOXHOCTH, aHANOTMYHbIMHU
TUTIOBBIM Xej1e300eTOHHBIM 6ankam MOKphITUH U
nepekpbiTUii, a 6GOpTOBLIE PACTAHYTbIE 3JIEMEHTbI
000104eK NOJIOXUTEIbHOM raycCOBOM KPUBU3HbBI —
¢ NpeaBapuUTeNLHO HanpskeHHOM apMarypoit. s
OOPTOBbLIX INEMEHTOB HEDO/MBUIMX POJICTOB ONYC-
KaeTcsi 06bIYHOE apMUpPOBAHUE.

6.3.4 B MecTax AeHcTBHSI KPAEBBIX MOMEHTOB U
MAKCMMalbHbIX [JIABHbIX PACTSIMBAIOLLIMX HAMpPS-
XEHUMN NANUTY NOMYCKACTCA YTONATh, B TOM UMC-
Jie ¢ NOMOLUbIO C/I0St MOHONUTHOrO DeTOHa, YKIa-
Jb1BaeMoro no c6opHbiM rautam. Ilpu atom noj-
XHbI OBbITH MPeAYCMOTPEHBl HEOOXOAMMOE NOM0N-
HUTEJIbHOE aPMUPOBAHUE MOHOJIUTHOrO ¢10s1 (Ha-
npumep, B yraax o00104eK NOJMOXHTCALHOI rayc-
COBOM KPMBW3HBI) U KOHCTPYKTUBHbLIE U TEXHO-
JIOTHYECKHUE MEPOTIPHATHS JUISI HAAEXHO[O CUEM~
JICHUS MOHOJMTHOTO C/0st CO COOPHbIMU NaHes-
MH. ToNMHA NAXUTLI COOPHBIX 31EMEHTOB MOXET
ObITh NEPEMEHHOM, MIABHO U3MEHSIIOILCHCH MEX-
Ay peOpamMu, MU CTYNIEHYATOH, MOCTOSAHHOIl B
npeaenax npoAaera.

6.3.5 OcHoBHas apMaTypa cOOPHBIX NPOCTPAH -
CTBEHHDLIX KOHCTPYKIMM MperycMaTpUBaeTCsl B
muTe M pedbpax naHeneit, 60pToBLIX Gankax, au-
aparMax 1 ApYrux 3J€MEHTAX MOKPLITHS MU Te-
pekpbiTusi. B cnyyae, korna apmarypbl, YCTAHOB-
NEHHON B COOPHBLIX 3JIEMEHTAX, HEAOCTATOMHO,
CcOOpHbBIE IIPOCTPAHCTBEHHbBIE KOHCTPYKIUH MOT'YT
HMETb AOMOAHUTEIbHOC APMUPOBAHKEC B BUAE NP/~
BAPUTENBLHO HAMPSKEHHbIX 110COB H OTAEALHbIX
3/IEMEHTOB HJIH CTEPXKHCI, YKJIANbIBAEMbIX B NPO-
Liecce Bo3BeneHUsI KOHCTpyKIHK. Tpeasapurens-
HOE HArpsKeHHWe TaKOW apMaTypbl OCYLIECTBISI-
€TCsl HaTsDKEHWCM Ha OeTOH 1 nocienyioluin obe-
TOHUpOoBaHWeM. B cTbiKax Mexay naHensimMu H aApy-
rMMU 3ieMeHTaMK (HanpuMep, ans obecrieueHuUs
HEPa3pe3HOCTH B MECTax COMNPSIKEHHS COCCAHUX
0060/104€eK) TakXe OOMNYCKaeTCs yKJIaablBaTh CTep-
XHH WK CeTKH JAOMOMAHUTENLHOIO apMUPOBAHUS.

6.3.6 CO0opHbIe KOHCTPYKLIMHK B BUIE NaHeneit-
o6onouek, naHenei-ckianok (pasmMepomM, paBHbIM
NPOAETY MEXAY ONOopaMu MOKPbLITMH UM nepe-
KPLITUI 3aal1Mii) IPOEKTHUPYIOT UCXONSl U3 YCIO-
BHSI, UTO OHU H3TOTOBJSIOTCS, IEPCBO3SATCA U
MOHTHPYIOTCSL KaK TOTOBbLIC MPOCTPAHCTBEHHDbIC
KOHCTPYKUMH.

CocnuHeHHWs 3MEMEHTOB TIPH YKPYITHUTELHOM
CcOOpKE NOJKHBI ObITh NOCTATOYHO NMPOCTLIMU JUIST
BIITOJIHCH IS, KAK NPABIUIO, 0€3 3aMOHOMMYHBAHMSL.
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a — LRHNIas UMAMHAPKUCccKast 000.10MKa U3 naHeaeit pazMepom 3%X6 M, 60pTOBBIX 3/1EMCHTOB M AHadparM, MOHTUPYEMAs yKpyn-
HCHHBIMIT 3CMCHTaMM; §§ — TO XC€, KOPOTKASl H3 NJIOCKUX NaHencit paaMepoM 3x12 M n anadparm: ¢ — 06on0uKa BpALLEHUs! U3
TPaneuMeRUAHBIX KPUBOTHHEHNBIX MM NAOCKHX MaHeNei; ¢ — WAaTPpoBLIC CKIAAKM U3 TPaneureBHAILIX 1 NPAMOYTO/IbHbIX NlaHE-
neil, 0 — oOONOYKN IBOSIKON KPHBH3HBL M3 NAHEREH pa3MCpPoM 3X6 M, MOHTHPYEMBIC YKPYNHCHILIMK 3ICMEHTAMI PasMCpoM 3% 18 m;
¢ = BOJHNCTBIH CBOA W3 MJIOCKMX MaHescH; ¥¢ — wWaTpoBas BUcsidas 00010UKa (CO cpeaHeil onopoii) U3 TpaneureBHAHbIX naHe-
Neil; 3 — cocTasitast o0onoMKa U3 HeThIpeX runepboanticckix napadononaon, coOpaHbiX U3 HEMNAOCKHX NaHenei paMepom 3X9 m;
i =~ CTPCAbUATHI CBOA-060MOUKA 13 rHnepboaHtiecKUX naneieil ¢ TOpUCBO CTCIIKOM-anadparmoit; x — ckrag4atoe NOKpLITUC;
1 — nanicab; 2 — GopTonoli aneMenT; 3 — depma-anadparma; 4 — MONTAXHbBIT 60K pasMepom 3% 18 M

Pucynox 6.4 — Ilpumepbl ynenenns cOOPHLIX NMPOCTPAHCTBEHHBIX NOKPHITHH M NEPEKPLITHH

6.3.7 B KOMOMHUPOBAHHbBIX TPOCTPAHCTBEHHbIX
KOHCTPYKUMSX TMOKPLITUA MAKUTa ODONOUYKM MK
CKAAIKM MOXET BLINOJIHITLCSI M3 Xene300eToHa,
a4 OOPTOBbLIE BJIEMEHTBI, YCTPONUCTBA WISL NMOABEC-
HBIX KPAHOB M Jip. — M3 CTAALHBLIX (hepM, GaJIoK U
T.1n. Ilpn npoekTMpoBaHMn TAKUX KOHCTPYKUHI
PEKOMENAYCTCS MPEAYCMATPHBATL COBMECTHYIO
padoTy Kene300eTOHHLIX H METUTMYECKHX JJ1e-
MCHTOB [IOKPLITUA HAIL TIEPCKPLITHSL,

6.4 Crpiku cOOpPHBIX KOHCTPYKIiHi

6.4.1 CTbIKM KOHCTPYKUMIA NOMKHBI ObITH Ha-
JIEXHbI U NMPOCTbI MpY COOpPKE M 3aMOHOAUYKMBA-
Hru. CnenyeT pa3ninyarb pacueTHbie, NPOSKTUpYe-
MbI€ JUISL BOCIIPUSITHSI PACUETHBIX YCHINHK U KOH-
CTPYKTUBHbIE CTbIKM (HANpHMEp, 3aMOHOJIMYEH-
HBII CTBIK MEXIy COCEAHUMU TIAHENAMU-000/10Y-
kKaMu KXKC). K KOHCTPYKTUBHbBIM CTbiKaM Tpedo-
BaHME pacucTa Mo NPpOYHOCTH HE NPeNbsBASAETCA.
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a — CXaTblii CThIK MaHesneil co cBapHLIMM Ha-
Knaakamu, 6 — TO XC, ¢ NMEPCNYCKOM apMary-
pbi; 6 — TO Xe, € OTTMGaMH NPU HAIMYUH CABH-
FaloWKNX YCUAKIA; 2 — pacTAHYTBIH CTHIK; 0 — TO
Xe, MPU HATWUMM CABHIAlOWMX ycHnuii;, e —

SN0 NS
X
S

6.4.2 Pacuyer CTBIKOB 1O NPOYHOCTH PEKOMEH-
JlyeTCsi POM3BOAMTL B 3aBUCMMOCTH OT BMIA Te-
penaBaeMbIX Yyepe3 HUX YCHIMH. PacueTHbie CThIKM
060104€K, CKJ1aI0K U MHOTOrPaHHUKOB, KaK npa-
BUJI0, KOHCTPYMPYIOTCSI CO LUTIOHKAMU C LIEJbIO
nepefayu KacaTebHbIX, a TAKXKE CKUMAIOLIMX UK
pacTArBaloOWUKX YCHAKIA. B cXaTbIX CThIKax aomnyc-
KaeTCs YYHTbIBATh COMPOTHUBJIEHUE TPEHHUIO TIPU
NeACTBUUY MUHUMAIBHONM BeJIMYMHBI CXXUMAlOLLE-
ro yCWIHUs WIHM HanpsiKeHue cuenjeHus GeToHa
3aMOHOIMYMUBAHHA C OETOHOM COOPHBIX 2/iEMEH-
TOB BeM4uHOM T < 0,25R,,. CxeMbl CTHIKOB NpuBe-
ZleHbl Ha puc. 6.5.

6.4.3 B cTbikax Xene300e TOHHBIX 3JIEMEHTOB CO
CTanbHBIMK AHadparMaMy M GOPTOBBIMU DNIEMEH-
TaMU{ BMECTO LUMOHOK B METANIMUYECKON KOHCT-
PYKUMU NPEeAyCMATPUBAIOTCS XECTKHE YIIOpbl K

CThIK CO CBapHOIi1 HaKJIaAKoON M LINOHKaMM, pa-
6oTaoLmnit Ha CIABUT; M — TO XK€, UCIBITHIBAIO-
WK cxaTue ¢ u3ruboMm; 3 — CTHIK MaHeneii
4= BHUCAUeH 000NOUKM HA BaHTC, ¥ — CTHIK MaHe-
neih u anadparMbl CMEXHBIX 060I04EK H CXEMa
INOHKYU CTbiKa; / — nanens, 2 — 3axnagHas
adetanb; 3 — coeAMHBUTENbHAs Hakjaaka, 4 —
6eToH 3aMOHOMMYMBAHMA, 5 — MpoaoAbHAA ap-
MaTypa CThIKa; 6 — BaHTa B TpyOKe ¢ 3alMTHOI
cMasko#i; 7 — auadiparma ¢ BHIMycKaMu apMa-
Typbl; § — CBapHOit WOB; 9 — WMOHKHK

Pucynox 6.5 — Cxema cTHIKOB COOPHBIX KOH-
CTPYKIMiA

OTpe3KH cTrepXxHeit (puc. 6.6). Xectkue ynops! npe-
NyCMaTpUBAIOTCSl TAKXKE B CThIKAX C XKeJI€300€TOH -
HbIMK AnadparMaMi B Cydae, eC/i WINOHOK He-
JOCTaTOYHO VISl BOCIIPHSITUS CABUIAIOLLIHX YCHJIINA.

6.4.4 CoenvHenne apMaTyphl B CTbIKAX PEKO-
MEHAYETCS OCYIMECTBIATb CBApPKOW CTEpXHEl ¢
3aKJIaJHbIMU JeTANAMH MU MeXay coboif, a Tak-
K€ C NepenyckoM KOHLIOB CTEpXHEH U CeTOK Co-
rnacHo TpeboBanuam 1. 6.4.2 (TOCT 14098 u T'OCT
10922). C uenvio yMeHbIUEHUS 30HBI NIEpEITycKa ap-
MaTypbl JOMYCKAETCsl CThIKOBAHUE C MOMOILLBIO Ne-
pernycka neteab AMaMeTpPoM (UM pasMEpOM CTO-
poHbI) HEe MeHee 10d ¢ 3amenkoit B LIOB KaXaoMH
neTIu Ha ANMMHY He MeHee 154 (3mech d — nua-
METp CTHIKyeMblx cTepxHeit), [Tpu pacrnionoxeHuun
NeTeNb B BEPTUKAIBHOM MIOCKOCTU BHYTPU MeETENb
Nno MX NMEpUMETPY AONXHbI ObITh 3a10XEeHbI NPO-

LL

! — cranpHoit ynop; 2 — WNOHKHU; 3 — GETON 3aMOHONNUUKBAHUS
Pucynok 6.6 — CxeMa CTBIKOB COeAMHEHHUIE KeNe300eTOHHBIX H METANIHYECKHX 3/1eMEHTOB
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JWOJILHBLIC 110 CTHIKY cTepxiu (puc. 6.5, r, n). Tlpu
PACIIONOXKENH M TeTe/ib B TOPU3OHTARLHOIT T10C-
KOCTH K HHUM HPHBAPHBAIOTCH NMPOAOJLHLIC CTep-
KHU. Pacyernibie CTBIKM HA NCPHOA MOHTAXKA JO-
fYCKaeTCs NPOCKTHPOBATh 6e3 3aMOHOMN  HBAHUSI,
npenycMaTpiBast nepeaavy BO3HHKAIOUIHX B HHX
YCHAUI Yepe3 COCAMHUTENLHBIC METallHuecKHe
netaau (puc. 6.5, x).

MeTaninueckue neTajin CTbIKOB 1OMXKHbI ObITh
3alLMuULeHbl oT Koppo3ui cornacto CHull 2.03.11.

6.4.5 Pazmep HpHHbL CTHIKOB ClelyeT Ha3Ha-
YaTb ¢ YHCTOM MOAOXUTEALHBIX U OTPULATENBHBIX
[IONYCKOB I pa3MepPOB COOUPAEMbIX IIEMEHTOB,
HO He MeHee 40 MM U, KAk [1paBujlo, He Ganee
150 mm.

Ilepenata MOHTAXHDLIX CKHUMAIOWMX YCHIIUIA B
CTBIKAX AOITYCKACTCSI Uepe3 MEeTWUIMUYECKUE 3aK-
JlanHbie aetanu 03 NpUMEHeHHs 3aMOHOJIMUMBA-
fust. [Tpu 3TOM 1LIPOYHOCTL OCTOHA COOPHBIX 3JiC-
MEHTOB B CTHIKE N0 KHaA ObITL NpoBEPEHa HA MeC-
THOC CXKATHC.

[LIpuHa pacKpbITHS TPCUIMH HA YPOBHE ap-
MaTypbl 107XHAQ ObLITL He Dosee JI0MyCTUMOil no
n.6.4.5 CHull 52-01.

0.4.6 C 11¢/1H10 COKPALIICH IS PA3MCPOB M KONH-
4eCcTBa 3aKNaAHLIX AeTalel U CTepKHell, Npoek-
THPYEMBIX B CTbIKE, a TAKXKE yrpoweHus: paboT no
CTLIKOBAHHMIO apMaTypbl JOTYCKAETCS OCHOBHYIO
aApMaTypy B 2JICMEHTAX U B CTbIKAX NOKPLITUH CO-
CPefloTOYMBATL HA OTAENbHBIX HEBOAbUIMX y4acT-
Kax B 30He peOep, nepecekaeMblX CTLIKOM (HO He
pexxe ueM uepe3 3 M), a npu oTCyTCTBUM pebep —
HQ y4acTKax NpOTSXKEHHOCTLIO S— 10 TONWKH 1an-
Tb! NPU PACCTOSIHUM Mexay yuactkamu 10—20 Ton-
LWMH TUIUTBL.

6.4.7 B cTbIKax 371€MCHTOB, paboOTAIOLIMX Ha
pACTsiKeH e WK U3rKuG, BCe PACTITUBAOLIME YCH-
JUHST IOMKHBE ObITh BOCTIPUHSITHl HANEXKHO 3aaHKe-
peHHOI apMatypoi (Kak npasuiio, ABASIIOULEICS
NPOAOJXEHHEM OCHOBHOM apMaTypbl peGep CThi-
KYEMbIX 3J1ICMEHTOB).

B cTblkax, BOCMPUHMMAIOWIMX KacaTe/lbHble
YCUNUS CABUIa C TMOMOLIbIO LUTIOHOK, pa3Mepbl
BLICTYNIOB M yrny0ieHuit, obpa3dyeMbix B OeTOHe
COOpPHBIX DJIEMEHTOB U B OETOHE 3aMOHOJIMYMBa-
HUS, AOJIKHbI YAOBAETBOPSITH PACUETY LIMTOHOK HA
cmstHe Q, u cpe3 Q, no gopmynam:

0, < Rt (6.1)
Q, < 2R h 1 n,, (6.2)

3necb Ry, R, — pacyeTHble CONPOTUBAEHUA OeTO-
Ha COOPHbBIX /IEMEHTOB WK 3aMO-
HOAMYUBAHUSt COOTBETCTBEHHO MU
OCEBOM CXATHUH U PACTXEHUH;
I, h,, 1, — AAMHA, BLICOTA M [AYOMHA UINO-
HOK (puc. 6.5, n).

Ecau uepes cTLbIK 11epeiatloTcsi MCCTHBIC CABU-
FAIOWNC YCHUMS, TO UICAO IUTIOHOK A, YYNUTLIBAIOT
TOJNILKO B 30HE AEHCTBHSI 3TUX YCHMIL, MPH 3TOM
NBE KPAaWHUE LUMOHKK HE YUYUTBIBAIOTCS.

['MOKMe BBINYCKU apMaTypbl M COCAHMHEHUs
3aKNAAHBIX AeTajel, PacIlojoXeHHbIe [MepreH-
AUKYNSIPHO K OCH CTbIKa, KaK MPaBUIO, HE Y4H-
TLIBAIOTCS B pacueTe Ha ycunus casura. Ux ycra-
HABJIMBAIOT [U1S1 BOCMIPUATUA BO3MOXHBIX PACTs-
FHBAIOWMX YCHIHI, NEePHEHAUKYISAPHBIX OCH
WBAa, M MO KOHCTPYKTHUBHBIM COOBGpAXEHUAM.
Ecnu takoe apMUpOBaHME MOXET MOJAHOCTbIO
BOCHIPHHATL JAHHbIC PACTSITHBAIOLLME YCUAUS, TO
B hopmyne (6.2) BmecTo 2R,, nONYCKACTCH MpH-
HuMathb 3R, .

Ecnu wnoHounblit wos ob6xar ycunuwem N,
NEpPNeHANKYIAPHBIM TJIOCKOCTH 1UBA, TO BbICOTY
LWINOHKH NONYCKAETCsH ONpenensTs rno gpopmyne

he=(0,=0,TN/QR, I,n)  (63)

M NMPUHKUMAaTb YMEHbLUIEHHON MPOTHB BbICOThI,
onpenensieMoit no opmyne (6.2), Ho He 6Go.ee
YyeM B JBa pasa.

6.5 OTBepcTHA M NpoeMbl

6.5.1 B TOHKOCTEHHDBIX TPOCTPAHCTBEHHBIX KOH-
CTPYKLMSIX IOTTYCKAETCH MPOEKTHUPOBATL OTBEPCTHUS
W FIPOEMBI pa3nnuHoOi GopMbl B Mpeaenax paccto-
AHUS Mexay amadparmaMu UM pedpamMu XecTKo-
CTH, A TaKXe 00JblIeiH BEJHUUHDI, HO C MPOBEP-
Koit pacueTom. CBETOBbIE MPOEMbl MOI'YT YCTPAaK-
BaTbCsl TAKXKE C NMPUMEHEHUEM Neperana MnoBepx-
HOCTEN TOKPLITUS WAM Pa3ABUXKH obonouek,
CKJIQ/IOK MJIH CBONOB.

[Tpu Gonbuinx pazmepax NpoeMoB B MJIUTE pe-
KOMEHIYETCA YCTPAMBATL PACMOPKHM W PACKOCHI,
KOTOpPbIE BMECTe ¢ OKalHMAdoUIMMU pedpamMmu o6-
pasyioT pamy uau ¢epMy, COCOOHYIO BOCTIPHHSITD
HOPMaNbHbIE UK KAaCaTeNbHbIE YCUIUS, UIHN TOJb-
KO HOpMansHble ycuaus. BoaMoXHO npumeHeHue
CNEUUANBHBIX METANIUYECKUX KOHCTPYKTUBHDBIX
3/1EMEHTOB, 00eCneYnBalOLMUX MPOYHOCTb U XKECT-
KOCTb XeJle300€TOHHbIX 3JIeMEHTOB 000JI0YEK ¢
OTBEPCTUSIMU U MOAAEPXKMUBAIOLIMX CBETOMPO3paY-
Hbl€ NMaHEeIH.

6.5.2 OtBepcTis B ninTe 060104eK U CKaa-
NOK C pa3MepoOM CTOPOH (MKW AMAMETPOM) He
6onee 156 nonyckaetrcst ycTpauBath 0€3 CrieLu-
aJlbHOrO YTOJNUEHUSA Kpast MJIKMTbl, HO C YyCTa-
HOBKOW KOHCTPYKTUBHOWM apMaTypbl, OKaiiMada-
IOWeil oTBEpCTUE, AUAMETPOM HE MeHee 8 MM
npu & > 30 MMm.

OTBepcTHUsi peKOMEHAYETCH HPOEKTUPOBATD
KPY[/ILIMU, OBAJILHLIMH MAM MHOTOYTONLHBLIMHU
C OKPYIJIEHUEM YII0B paanycom r = 28 (puc. 6.7).



I — apmatypa; 2 — CTBIK apMaTypbl ¢ niepenyckonm ta 304
AN PaBHOIPOULINIT cBAPHOIT CTHIK

Pucynox 6.7 — Okaimiigiouiee apMHPOBAHHE OTBEPCTHI

6.5.3 B 30He OTBEPCTHIT NINTBI pasmMepoM Gosiee
158 Kpast MONOK U CTEHOK N0JIKHBI UMETh YTOJILLLe-
HHE M apMUPOBAHME, NMPHHUMAEMOES MO PACYETY.
YTonuweH1e TOMKHO HMETh BLICOTY > 33, LUKPUHY
> 23 1 niotwaab 6eTOHA H ApMAaTYpbl HE MEHEE UEM
naoulaab GeToHa M apMaTypLl B MONEpeuHOM cede-
HHUU BbIPE3aHHOM yacTH nauntel. OTBEpCTHS, yCcTpa-
UBAEeMbIe B PACTSHYTBIX MOAKAX MW CTEHKAX, 10.1-
XKHLI UMETb B pebpax KONHUYECTBO apMaTypsl, a0c-
TATOMHOE JUIsi BOCTIPUSTHS YCHIIHS, MPUXOASIIErO-
Csl HA BLIPE3AHHYIO YaCTb MONKHU WJIW CTEHKH.,

6.6 Jedopmanuonnsie msbi

6.6.1 B npoCTpaHCTBEHHBIX MOKPLITUSIX U Tie-
pexpbITHsiX B cootBeTcTBMU ¢ n.8.2.3 CI1 52-101
cnejlyeT NpeayCMaTpuBaTh UX paspesky MOCTOSH-
HBIMW ¥ BPEMCHHbBIMU TeMIIEPATYPHO-YCANO4YHbI-
MU UIBAMM, PACCTOSIHKE MCXKIY KOTOPbIMU Ha3Ha-
4alOT B 3aBUCUMOCTH OT KJIMMAaTHYECKHX YCIIOBHUH,
KOHCTPYKTUBHBIX 0COOEHHOCTEN COOpPYXEHHS,
NOCNEA0BATENLHOCTH NPOU3BOACTBA paboT U T.0.
Kpome Toro:

B MHOTOMNPONIETHBLIX MOKPbITUAX 1IBbI ClieAYET
YCTpauBaTh MEXAY NapHbIMU OOPTOBLIMM IIEMEH-
Tamu (puc. 6.8);

B CKIaAYaTbIX K BOMHUCTBIX CBOAYATHIX MOKPhi-
THsIX N1eOPMALMOHHbBIE LUBBI, C LEAbIO [TOBbIILE-
HHUS UX BONOHENPOHMIAEMOCTH, PEKOMEHAYETCS
[IPOEKTUPOBATH Ha TpebHe y CKIAAKU WU BOJTHbI
CBOMY;

TeMIEPATYPHO-YCa10uHble AeGOpPMaLIUKU NPO-
CTPAHCTBEHHbIX KOHCTPYKIMI HOJKHbI KOMIIEH-
CUPOBATLCS 32 CYET TMOKMX UNTU KAYAIOLMXCS KO-

a — B HAnpaBACIii Iy 6 ~— B ia-
npapacHiu /; | — Boprosas Gan-
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JOHH, & TAKXe KaTyuuX, CKOJAL3ILUIMX UM YIIpy-
ro-med)opMupyeMbiX (roJUMepHbIX NPOKIIAL0K)
onopubix ycrpoitcts. INpu 6onuinmx (100 M u 60-
Jice) mpojeTax, KdK MpaBMI0, MPUMEHSIOT CBO-
00aHO NOAATAMBbLIE OMOPBI MPU YCAOBHUK HEITOM-
BUXHOIO 3aKPErJIEHUS NOKPLITHS HE MEHEE YeM B
JBYX TOUKAX MO CTOPOHAM KOMTYPA UAM B YIUTax;

NeGOPMALIMOHHDIE LIBLI MOKPBLITHUS AOJXKHDI
COoBMaAaTh CO WIBAMM, Nepepe3alolIuMU CTEHDI,
€CAH CreUUaNIbHO HE TIPSAYCMOTPEHbBI MEPOTIPUSI-
TUA U1t HE3ABUCUMOTO N1e(hOPMUPOBAHUSA CTEH U
NOKPLITHS,

6.6.2 [ToKpbITHS C KPYI/IBIM HAM MOJIUTOHANB-
HbIM MAAHOM (000JIOUKHM BpallleHMs, CKJIaa4aTbie
KyI[ojaa v T. n.) auametrpom Gonee 40 M, B KOTO-
pbIX He MOryT ObITh MPEAYCMOTPEHbI AedopManim-
OHHbIE WIBBI, AOJIXKHBI OMUPAThCH IO KOHTYPY Ha
rMOKHe KONOHHBI WJIM NOABUXHBIC ONOpPbl B pa-
JUATbHOM HanpaBJeHMHU, JOTTYCKAIOILHE KOMIEH-
CALIMIO TEMIEPATYPHbBIX U YCano4YHbIX AeopMaltiii.

6.6.3 B pacropHbIX MOKPLITHAX MPOAETOM 60-
nee 40 M, ONUPAIOLIMXCSH JKECTKO WK LIAPHHPHO
HEMOCPEACTBEHHO Ha (DyHAAMEHTbI, TEMIIEPaTyp-
HO-ycamoyHble nehopMallii peKOMEHAYETCS YUK~
TLIBATh KAK NPU pacueTe, TaK U NpH KOHCTPYHPO-
BAHUMU.

7 Csoapt
OcHoBtbie N0JOKEHHH

7.1 CBoabl NpeAcCTaBAsIOT cOOOM HeCyuiyio
Kene306eTOHHYI0 NPOCTPAHCTBEHHYIO KOHCTPY K-
LIMIO MOKPBLITHST B BUAE W3OTHYTON BAOJIb OCH [1aa-
KO MJIM BOAHUCTOM NAMTHI, obaanaroLleil pacno-
poMm 1 pabortalolueit Ha CXKaTHe ¢ U3rHboM.

CBoayatblie NMOKPBITHS NPOEKTUPYIOTCA, KaK
NPaBUo, U3 COOPHBIX XKENe300eTOHHbBIX 3NEMEH -
TOB AJSi NPSIMOYTOJIBHBIX B IJIAHE OAHONPOJETHBIX
WM MHOronponeTHeix 3aaHuid. [lo nmpoponbHbIM
KpasiM (Boonb obpa3yiolleit) cBOABI MOrYT OMU-
paTbCst Ha KOJIOHHbBI, CTEHbl WM HENOCPEACTBEH-
HO Ha (GYHAAMEHTHI.

Pacriop cBos0B BOCIIPUHHMMAETCS 3aTAXKKAMMU
(puc. 7.1) u3 cranu uian xene3oGeToHa, nonepey-
HbIMU CTEHaMM, paMaMu, KoHTpdopcaMu uau
¢yHnamentamu (puc. 7.2). Ilpu npoekTUpoBaHUH
CBOJOB C/IeAyeT YUHUTBIBATL MOAATIUBOCTh 3IEMEH -

Ka; 2 — depma-auadparma; 3 —
06010'Ka; 4 — KONOHHL, 5— won

Pucynox 6.8 — Tlpumep peme-

HHA TEMNEPATYPHOro Imsa
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Pucynok 7.1 — Csonpi ¢ 3aTsKKaMu

J! 74 RO

Pucynox 7.2 —Caoapt 6¢3 3aTdKeK

TOB MNM KOHCTPYKLMI, BOCMPUHHMAIOLWHKX pac-
nop. YMeHblUeHUE TMOAATANBOCTH MMOMEPEYHDIX
CTeH, KOHTPGPOPCOB U (GYHOAMEHTOB MOXET ObITh
obecrneyeHo YCTAHOBKOW 3aTsXEK, PaCONOXeH-
HbIX HUXE YPOBHS MOAA.

7.2 OuepTaHue CBOMA PEKOMEHAYETCS TIPUHU-
MaTb MO Ayre OKpYXHOCTH, napabone, UENMHOM
JIMHUU UNK APYTUM GAU3KUM K HUM KpuBbIM. CBO-
Ibl NPU3MATHUYECKOTO (MOAUTOHANBHOIO) OYepTa-
HUSI COCTOSIT U3 MPAMOAMHENHBIX YHaCTKOB, BIU-
CaHHbIX B YTy YKa3aHHbLIX BblLl€ KPUBbIX.

OuepTanue CBOAOB, CEKUHU KOTOPBIX COCTOST
U3 Tpex ¥ 60AbIUEro YUCNA 3NEMEHTOB, C LEAbIO
COKpaUICHUS YMCna TUMOPA3MEPOB JIEMEHTOB pe-
KOMEHAYETCS MPUHUMATH MO Ryre OKPY>XHOCTH.

7.3 Crpeny noabeMa CBOAOB (B KJIIOu€) B 3a-
BUCUMOCTH OT Ha3HAYEHHUS U pa3MEPOB MEPEKpbi-
BaeMOro NoMeLEHUs, COCcOOOB BOCIIPUSTUS pac-
1opa, apxuTeKTYPHbIX TpeGoBaHWUH M APYrUx yc-
NIOBUI PEKOMEHAYETCSl NPUHUMATb B penenax ot
1/2 no 1/10 BeAMUMHBI NEPEKPLIBAEMOTO MPONETa.

7.4 Mo dhopMe nonepeyHoOro ceueHus (BAob
obpa3yiouieit) cBoayaTble MOKPLITUS AENATCA Ha
UMIIMHApHYECKHE (C mpsAMONUHelHON obpa3sylo-
Lieil BepXHEH MOBEPXHOCTH), CKAanR4arTble U BOJ-
Huctbie. [lpuaaHue nonepeyHOMy CEYEHHMIO CBO-
[IOB CKJ1aA4aToro (TpeyrojibHOro, TpaneuneBUAHO-
ro) uan BOJHUCTOro oueptaHus (puc. 7.3) nosbl-
LIAET HECYULYIO CMOCOOHOCTb CBOAYATBIX MOKPbI-
THI1 U 1103BONSIET CYLIECTBEHHO YBENUYHUTD UX NPO-
ner.
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P

a)
<k} pm—
6)
Tun 1 “‘I:
Tun 2 I:
-
6)
Tun 1 I:
<
Tun 2 QI:

Tun 3 ,_«:I:

A 7

a — UMAMHAPUYECKHE CBOIBI; 6 — CKA4aauaThle CBOAb! (THMbI
1 1 2); 6 — poaHucThIC cBOALI (Tvnut 1, 2, 3)

Pucynox 7.3 — Ilonepeunsic CCYEHUS CBOQYATLIX NO-
KPbITHH

[To yciioBUSsIM U3roTOBNEHUSA JIEMEHTOB c6op-
HbIX CBOAYATBHIX TMOKPbLITHIN, YROOCTBY yKJIankKu
YTETUIUTENS U YCTPOHCTBAa KPOBNM LMJIMHAPHUEC-
KM€ M CK1an4aTbie CBOAbI MPEANOUYTHUTENbHEE BOJI-
HHUCTBIX.

CO6OpHBIE 37IEMEHTbI CBOAYATBIX MOKPLITUIA pe-
KOMEHAYETCSl U3roTOBAATL C NapoU30ALIMOHHBIM
CNOEM, YTETUIMTENEM M CI0EM KPOBENILHOTO KOBpA.

7.5 ledopMaTHBHOCTb CKIaNYaTbIX ¥ BOMHHUC-
TbIX CBOJOB B MPOAOALHOM HAaMpaBieHUHU MO3BO-
JISIET NPOEKTUPOBATh UX €3 TEMMNEPATYPHO-YCaloU -
HbIX WBOB. [Tpn 3TOM NpoAo/BbHBIA KapKac 3aa-
HUSL, CNYXaLuuit onopoii [uist CBONOB, NOMXKEH ObITH
paccuMTaH Ha TeMIEpPATypHbie Bo3aeicTeus. B ciay-
yae HeoGX0AMMOCTH YCTpOICTBA B KapKace Aedop-
MAaUMOHHBIX IUBOB B CBOIaX MEXAY CKAalKaMy WIH
BOJIHAMM TaKXe AOJXKHbBI YCTPAUBATHCS LIBBI, Ie-
peKpbIBa€MbIE KOMIIEHCATOPaMH.

ClOlaLlKVl MU BOJIHBI CBOAORB, INTPUMbIKAIOLIHE
K nehOpMAaLMOHHBIM LIBAM, NOJDKHLI KOHCTPYH-
pOBaThCA C 3aTSKKaMU-pacnopkamu, aMadparma-
MM U T. I1., UCKJIIOYAIOIUIMMHU BO3MOXHOCTh Aedop-
MalUK KOHTYpa UX MOMEPEeYHOro CEUEeHMs.

7.6 B cBonYaThix MOKPLITUSIX MOTYT GBITb Mpe-
LyCMOTPEHBI NPOEMBI [UISI 3€HUTHBIX CBETOAa3pa-
UMOHHbIX (hOHapeii, BLITSKHbBIX LUAXT U T. 1. C Yue-
TOM pekomeHaauui 1. 6.5 nacrosiero CI1. Jonyc-
KaeTcsi MoABEUIMBaTh K CBOAAM KpaH-0aiku Wiau
Ipyroe rpy3onoabeMHoe o00OpynOBaHUE, a TaKXe
Tpybonposoasl, maou@anku u 1. n. lNpu 3tom co-
CPEAOTOYEHHbBIE HArPY3KH PEKOMEHAYETCS MpHUKIa-



AbIBATL B MECTAX PACTOTOXKEHHA NOAKPENAAOMX
pe6ep 1 IEPECJAOMOB [TOBEPXHOCTH CBOAA.

7.7 CBonbl peKOMEHAYETCSI MPOEKTUPOBATH 3
TSOKENOro unit nerkoro 6ctoHa. flpoekTHble Knac-
Cbl DETOHOB HA3HAYAIOTCH MO PACUETY C YUETOM
pexkomengauuii n. 5 Hacrosiiero CI. bl Mexay
C60prIMM INEMEHTAMU CBOAMATbIX ﬂOKpblTHﬁ
MPOEKTUPYIOTCS C 3aMOHONMYMBAHUEM MEIKO3Ep-
HUCTbIM GETOHOM Khacca Mo NPOvMHOCTH Ha CXa-
Tue He MeHee BI1S.

7.8 MOHONUTHBIE CBOABl MPOEKTUPYIOTCS
MPEeUMYLLECTBEHHO LMAMHAPHYCCKUMI, OUYepTa-
HUME KOTOPbIX, MO BO3MOXHOCTH, NMpHUOIMXKAET-
Csi K KPDUBOM NaBJ€HUA OT MOCTOSAHHOMU Harpys-
ku. B cBopax mponetoM Gonee 12 M cieayet npe-
1yCMaTpuBaThL MOAKperusioe pebpa, pacno-
JIOXKEHHbIE B HANPABAEHHUHN NEPEKPLIBAEMOIro CBO-
noM rponeta. Ilpy npoeKTUpOBaHWKY MOHONUT-
HbIX CBOJOB CJ€AVET YYUTbIBATb pEKOMEHAALLHH
n. 6.1 nacrosiwero CIT.

Pexomenaauuu no pacyery cBoios

7.9 CBonbl peKOMEHAYETCSA PACCHUTLIBATD KaK
NBYXLIAPHUPHbBIE UJIK TPEXLUAPHHPHBLIE TOHKOCTEH-
Hble apKu (NpU HATHYMK LAPHUPHOTO CTLIKA B
KJlo4e cBoda). PaccuMTbIBaeTCS OHA CEKUMS LM~
JIMHAPHYECKOTO CBOAA, CKIaIKa WK BONHA CKIall-
yaroro nubo BonHucroro ceoaa. [Ipu aTom ceue-
HUE CKJANOK MM BOJH INPUHUMaeTCst Heaedop-
MUpyeMbIM. PaGoTa KpailHUX BOJIH CBOAOB B IOMNe-
PEYHOM HamnpaBieHUM YYUTbIBAETCS COIJIACHO pe-
KoMmeHaanuam n. 7.20 nacroswero CI1.

Caonb! No npegesbHbIM COCTOSHUSM Paccyu-
ThiBatoTcs corsiacHo CHull 52-01 u ¢ yuetoM pe-
KoMmenaauuii in. 4.2 nacrositwero CI1. Ipu pacyeTe
CBOAOB BEJIMUMHBI HATPY30OK U BO3AEHCTBUI NpPH-
Humaiot cornacio CHuIl 2.01.07. Hpu pacuere
3JIEMCHTOB, BOCMPUHUMAIOLLHX ONOPHbIE peaK-
UMM CBONOB (3aTSIXXKH, ONOpHLIE (hepMbl, KOH-
TpdOpChl U T. N1.), CHEroBast Harpy3ka NpuHUMa-
€TCSl PAaBHOMEPHO pacrnpeAeNeHHOl Mo BCEMY
npoJeTy csoxa.

CocpenoToucHHble HATPY3KH OT MOABECHO-
TO rpy30Mn0QBbEMHOro UK apyroro obopynosa-
HUS, a TAKXKE MOJOCOBble HATrPy3KM PCKOMEH-
LYETCH MOJHOCTHIO YYUTHIBATb MPH pacueTe Tex
CKJIAA0K MJIK BOJIH CBOAA, K KOTOPLIM OHH HeE-
NMOCPEeNCTBEHHO NMPUAOXKeEHb!, 63 yyeTa uX B3a-
UMONIECTBUS CO CMEXHbIMU CKIAAKAMU WU
BOJIHAMMU.

7.10 Tpu pacueTe CBOAOB MOCTOSIHHOTO ceye-
HHUSA CO cTpesioit moaveMa f > //8 cneayet yunThl-
BaTb Harpysky g, (IOMONHUTENbLHYIO HArpy3Ky,
BbI3bIBAEMYIO YKNOHOM MOKPBLITUSI B CEYEHMSX,
OTCTOSILIMX HA PAcCTOSIHWKM X OT OMOpbI), KOTO-
past YBEJIMUMBAETCSI B HANpPaBJEHMHU OT KJIOYA K

CIT 52-117-2008*
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Pucynox 7.4 — PacucTHas cxema cBoja

nsitaM (puc. 7.4) no KpuBoii, onpenensieMoii Gpop-
MYJIOH

1
&y = [cos(p—l} (7.1)

rAe g — NOCTOSHHAs Harpy3ka B KJioue CBOAA,
@ — Yroj HakJIOHAa KacaTelbHOH K OCK CBO-
1a B pacCMaTpUMBaeMOM CEYEeHUHU.
[lpu ouepraHMM OCM CBONOB MO AYre OKPYX-
HocTU (puc. 7.4) R,, ¢, y, s ONpenensdiorcs o
¢opmynam:

_Pyar?
R, = T (7.2)
¢ = arc sin 0.5 x ). 73
R | (7.3)
y=f— R,(1 — cos ¢); (7.4)
s = Ry2arc sin 1
0 2R0 * (7.5)

ITpu pacuete cKnaayaTbiX CBOAOB C TPEYIOJb-
HBIM OYePTAHUEM MOMEPEYHOTO CEYEHMUs, pacrnop
KOTOPbIX BOCIIPUHUMAETCS 3aTAXKaMM, pacnono-
XEHHBIMHM B NBYX YpoBHAX (cM. puc. 7.9 u 7.10),
cieayeT MPUMHUMATh, YTO YCHIMSI MEXAy 3aTaX-
KaMyl pacnpeneisiorcsi pABHOMEPHO, NPHU 3TOM
PaBHOJECHMCTBYIOWAsA YCUNUIA B 3aTAXKaX pacnono-
XeHa B CEpEeAMHE PACCTOSIHUS MEXAYy HUMU M0
BBLICOTE.

7.11 ®dopmynbl ans onpeneneHus OMOPHBIX
peakuuil B AByXILAPDHUPHOM apKe MPHU paBHOMEP-
HO pacnpeRcjeHHOM, YBEIMUMBAIOLIENCS K NsATaM
(1. 7.10) ¥ OAHOCTOPOHHEN Harpy3kax € y4eToM
BAMSIHUA CMELLEHUSI OMOp M ynpyroro obxarus
apKu Ha BeJIMUMHY pacnopa npuseAeHb! B Tabn. 7.1.
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Tadanuuwa 7.1
CxeMa Harpysku Beprukasbibic Pacriop
peaxiit

£ OO

R V,= Vy=gl2| H = kgP/(%f)
7” = i -
V! [ A Ve
g i V,=V
i [IIlIzén_-n:mﬂ]] A A= H = mykg!

V =mgl ]
AR,

b e
% !

AX Vg

/2
pm‘ V,=3pl/8 |H = kpi?/(16)
Ve=pl/8

} H_:\[__H

E o
V/IJ / Vi

Koadpuumuentsr m; u m, npuHUMaloTcsi no
Tabn. 7.2.

Tabauwuwa 7.2
V4 m, m, Vi m, m,

1/2 0,061 | 0,007 1/5 0,142 | 0,093
1/3 0,099 | 0,031 1/6 0,15 | 0.116
1/4 0,127 | 0,061 1/7 0,155 | 0,15

Harpysky g, B onopHom ceueHHM Caenyer orl-
peaenats no dopmyne (7.1), npuHumasi yron ¢ B
3TOM CEUEHMHU PABHBLIM YNy HAKJIOHQ 3J1€MEHTOB
CBOAA, NMPHUMBLIKAIONUIKX K OMOpam.

Koadduunent k, yuuTsiBaiolumii BausiHue
CMELLUEHHS MT BCNEACTBUE YNPYIroro YRJIWHEHUs
3aTsiXeK ¥ 00XaTusi CBOAOB Ha BEJIMUMHY pacrio-
pa, onpenensiercst no Gopmyne

k= ,
4 E’ n
1+1,876 —| —— + = (7.6)
' fz(E,A, ' A)
rie I n A — MOMEHT MHepUMH U MIOWaab Mo-

MEPEYHOr0 CEYEHUS! CKIIAAKK WM
BOJIHBI CBOJA;

A, n E, — miouank nornepeyHoro ceveHus u Mo-
Lyib YIIPYTOCTH CTAIbHBIX 3aTSDKEK B
npeaesiax OAHOM CKIIARKY UK BONHbI
CBO/IA; AJIS1 XKENe300ETOHHBIX 3aTsKEK
Npy Harpyskax, IeMCTBYIOLUX nocie
MX 3aMOHOJIMYMBAHHUSA, CACLYET YUM-
ThiBath paboTy 6ETOHA C TPELUMHAMM;
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Taonuua 7.3

JHUHA . JIMIA .
TN i IR Pt Lot
s )

1/2 1,57/ — 1/6 1,07/ 0,881
1/3 1,28/ 0,696 1/7 1,05/ 0,911
/4 | 1,160 | 0,785 | 1/8 1,04/ | 0,931
1/5 1,1/ 0,843 1/9 1,03/ 0,942

1/10 1,02/ 0,952

*CBoa ouepuetl 110 Ayre OKPYXHOCTH.

n — Ko3h@UuUMEeHT, MPUHUMaEMblil B 3a-
BUCUMOCTH OT [OAbEMA CBOAA MO
Tabn. 7.3;

E’ — moaynb ynpyrocTit GeTOHA C yYETOM 101~
3y4eCTH, a TakkKe MOJAT/IMBOCTH LUBOB
MeXAy NaHeNAMHU WK 3IEMEHTAMU CBO-
Ia, onpeaensieMblit Mo opmyne

E'= L
2 81074,
_+._...__._—-
Eb [l’h-"

(7.7)

— UIMPHHA NAHEAW WK IMHA 3/1eMeH-
Ta CBOAA B HANMpaBJEHUH MEpeKpbiBa-
€MOro rposera, M;
h_ — TOJMHA NPUBENEHHOIO CeYeHUs Mna-
Heau (n. 7.14) unu 3neMeHTa CBOAA;
h, — BbICOTa 3AMOHONMYEHHOTO 11BA.

IMpu BocnpusiTuy pacnopa cBoAOB KOHTpGOp-
caMM, yHpameHTaMH, MOMNEPeUHbLIMU CTEHAMMU
WK APYTMMHU KOHCTPYKUMAMM KO3hduumeHT k
onpeaensieTcst no dopmyne

1

|+|,876—’7(2AE +£) (7.8)
7T T

rie A — ropU3OHTAIBHOE CMeleHHE NAThl CBO-
Na rnpy1 eAMHUYHON BEIMUMHE pacro-
pa H.
I1pu pacuete Ha TeMnepaTypHble BO3neHCTBHSA
pacnop csonos H onpeaensiercs no ¢gopmyJe

rae £, — nayanbHblit MOYAb YIPYFOCTH GETOHA,
by

k =

E'la
H=1, 87672—(1,0 -k, (1.9)
rae o — KO3 GUUMEHT TMHEHHOro pac-

upeHust 6eToHa;
t4>0u 1§ > 0— cooTBeTCTBEHHO NOBBILEHHE
TEMIepaTypbl CBOJA M 3aTHXKKH.
[pu onpeaeneHuu pacnopa ot co6CTBEHHOrO
Beca MmaHeseil WiM 31eMeHTOB CGOpPHBIX CBOAYA-
TbIX NOKPLITHI NpuHUMaeTtcst K = 1, J11s1 cBoa0B co
cTpenou noaveMa f > //3 koaddbuumeHT k rnpu Bcex
Harpy3Kax AOMYCKAETCs He YUUTHIBATD.



7.12 Usrubatoiume MOMeHTH! M M HOpManb-
Hble cHibl N B NOHEPEYHBIX CEYCHHUAX CKIAN0K MU
BOJIH CBOZOB OIIPEAENAIOTCs MO (opMynam:

M= M, — Hy, (7.10)
N = Qysin ¢ + Hcos o, (7.11)

rne My v Q, — u3ruGaoLmit MOMEHT 1 nonepeu-
HAsl CUNA B COOTBETCTBYIOLEM Ce-
YEHWHU ONHOMPONIETHOH Oanku
nponeToM /;
H — pacnop cki1anku Uam BOJIHBI CBOAA;
y — OpAMHATAZ OCU CBOAA B paccmar-
pUBaEMOM CEeYEHUH,

7.13 Tpo4HOCTb CBOAOB NPH BHELIEHTPEHHOM
CXXATUH CNeAYeT NPOBEPSITh B CEYEHUSIX, pacoio-
XEHHbIX B Y€TBEePTSX NMpoaera, rac npu oaHOCTO-
POHHEIl CHEroBoOil Harpyske BO3HWUKAOT MaKCH-
MaJibHbl€ MONOXUTENbHbIN U OTPHLATENbLHBINA U3-
rubaiole MoMeHTbl. [poBepka NPoUHOCTH ceye-
Huit cBoaoB npounssoautcsi cornacto CHull 52-01
u CI1 52-101 npu ycununsax, onpenessicMbIX Mo
dopmynam (7.10) u (7.11).

[Ipn HanM4YUK COCPEAOTOUCHHBIX HArpy3oK
npoBepseTcs NPOYHOCTL CeueHuil ¢ Hanbonpuun-
MU M3rubalolMMu MOMEHTAMHU.

7.14 Tlpu pacuere cxaaaku csona (puc. 7.3,6,
TMN 1) NPpUHMMAaETCs ee NPUBEAEHHOE NONepey-
Hoe ceveHue (puc. 7.5), akBupaneHTHOC (hakTH-
4YeCKOMY MO MJOLALY U MOMEHTY UHepuuu. Ton-
LMHa TNpUBEINEHHOTO CeYeHUsl MaHeneit cBoxa B
UX CpellHeil YacTH onpejensieTcs NyTeM AeneHus
NJI01LAAH NONEepPeyHOro CCHEHNA, PACTIONOXEHHOM
MEXIY OCSIMM CMEXHBIX MomnepeqHsix pebep, Ha
paccTosiHue Mexay pebpaMu B ocsix.

ITpuBeneHHOE MONEPEYHOE CEYEeHUE CKIaaKu
cBofa obpasyeTcst MyTeM CYMMHMPOBaHMSI TOJILUN=-
Hbl ABYX MaHeJIeil N0 ropu3oHTAILHOMY CEUEHUIO.

7.15 BbicoTa nonepevyHOro CeyeHusi CKIaloK
csona A (puc. 7.3, 6, tun 1) onpenensiercss U3
ycloBusi, ytToObl onpeneneHHas no aeGopMupo-

a — ceeline maHenu
cBOA; 6 — nNpuUBENeH-
HOC CEYCHUC NAHEIH;
& — npHbBeacHHoE ce-

Yenuce CKAaIKY CBosa

Pucynox 7.5 —

TIpusenennoe no-

nepeusoe ceyenue
CKJIAAKHK CBOJIA

CIT 52-117-2008*

BaHHoit cxeMe (CIT 52-101) BenuYMHA IKCUEHT-
pUCHTETA MPUNOXEHUS HOPMANBLHON CUJIbI OTHO-
CHUTEJILHO LIEHTPA TAXECTU CEYEHUS HE NpeEBbIlIa-
na 0,7y, rae y — paccTosiHHE OT LEHTPa TSIXECTH
CEYEeHMSs 10 ero Kpasi B CTOPOHY 3KCLUEHTPUCHTETA.
[Mpu cobnioneHUM ITOrO YCNOBUS pAcUeT CeHEHHit
NPOMU3BOASAT KaK NSl BHELIEHTPEHHO CXATbiX Oe-
TOHHBIX 3IEMEHTOB 6€3 yueTta CoMnpoTHBACHHS pa-
CTSiHYTOM 30Hbl. [Tpu 3TOM B pacTsHyTOl 30He ce-
yeHus, cornacHo CI1 52-101, nonxHa 6bITh ycTa-
HOBJIEHA KOHCTPYKTHBHas apMmartypa. C y4eToM 3Ha-
KOMEPEMEHHBIX U3rMbaoILIUMX MOMEHTOB 3Ta apMa-
Typa YCTaHaBAMBAECTCH B MAHENSIX Y BEPXHEro M
HMXXHEro KpaeB MOMepeuHoro ceyeHus cKnaaku, B
cayyvae, ecnu npu cobmoneHuu yenosus en < 0,7y
fIPOYHOCTb CKAAAKU OKAXETCA HEAOCTATOYHOI,
PEKOMEHAYETCS YBEJIMUUTD BBICOTY €€ TMONEPEYHOro
ceuenus. 1o kpasim rnonepeyHOro ce4eHHus ckian-
KM B MaHensix ycraHaBnupaercs paboyasi apMmary-
pa, ¥ cedyeHUe CKJIAAKHM PACCUMTHIBAETCS KAK Xe-
ne3obetoHHoe, PaGouast apMaTypa B MaHensix ycra-
HABJIMBAETCS TAKXe B TeX C/yyasix, KOraa BblCOTa
CEUEHHMs CKNAMOK OrpaHMyYeHa apXHUTEKTYPHBbIMU
TpeboBaHUSIMHU.

7.16 lpu pacyerte CKIAaAUATBHIX U NONUTOHANb-
HbIX cBoioB (puc. 7.3, 6 u puc. 7.8) cneayeT yuu-
THIBaTh AOMOAHUTENBHbIA MOJOXUTENbHbIK U3rH-
Garowmnit MOMeHT M|, BOZHHMKAIOIUMIT BCACACTBHE
NPAMOAMHEIHOCTH Y4ACTKOB CKJIAIKH MK DNEMEH-
TOB MOAUTOHANBHBLIX CBOAOB U ofnpeaenseMblii no
dopmyne

M, = Ne,. (7.12)

Beanuuna axcuentpucurera e, (puc. 7.6) on-
peaensieTcst no ¢popmye

@ =Ro(l—cos92‘l], (7.13)

rae R, — paauyc ocu cBoaa;
¢y — UEHTPaNbHBIA Yrosi, OrpaHH4YMBalO-
WU Kpas NPIMOAUHENHOTO SNeMeH-

Ta CKJIaAKH.

L ac0s a
4.-bysin o —(a,—4,2)cos o
5 (a,4,2)cos a

(a,4.2)cos a

~ b;sin «~-acosa

~
a,cos a
2a, !

F sina
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Pucynok 7.6 — DKCUEHTPHCHTET NPUIOKCHHS HOPMAILHOM
CHJIbI HA NPAMOJIMHENHBIX YYACTKAX CKAAAKH

EXRER.

3aTHkKKH

|

Pucynox 7.7 — PacyeTHas cxeMa ONOPHOi naHe H

L

7.17 Pacuyetnas mivna csona /, B Hanpasie-
HHUU NMepeKkpLIBAEMOro MpoJieTa NTPUHUMAETCS pas-
HOM:

- VISt ABYXWAPHUPHDBIX cBOROB [y = 0,545;

- IUISt TpeXLIapHUpHbIX csonos [, = 0,58,
roe S — [IMHA OCH CBoaa, olpeaessiemast no tabt. 7.3.

a) [

1500 61 gj

7.18 PebpucTble naHenM CKIAaA4aToro cBoja
(puc. 7.9) cneayeT paccYMThLIBATH HA U3rMO OT Me-
CTHOM MOCTOSIHHOM M CHEroBOit HAarpy3okK Io Ko-
POTKOMY MpONeTy, MPMHUMAS, YTO ONOPLI MaHe-
Nieit SIBASIIOTCSA WApHUPHBIMU M HAXOSITCS B Mec-
TAaX CTHIKOB MEXILY HUMHU, IO JIMHUSM NEPESIOMOB
O4YepTaHMS CKNAL0K. STUM PAacUETOM OMNpeAessieT-
Csl CeUeHUEe apMaTyphl B MOTepeuHbIX pedpax mna-
Heneil. Ycunusa B apmarype TOnepedHbix pebep
YMEHBIUAIOTCS BCJIEACTBUE HAKJIOHHOIO MOJIOXE-
Hus naneneit. CeyeHue apMaTypbl B MPOAOJBHBIX
pebpax PEKOMEHIYyeTCs ONpPEeneNnsaTb U3 YCJIOBHUS
MPOYHOCTHM TMaHeseit Npu TPaHCMNOPTUPOBAHUHU M
MOHTAXE.

CnnouiHble ornopHble naHeau (puc. 7.9) pac-
CUMTBIBAIOTCS HAa M3rub B CBOEI MIOCKOCTH Kak
OaNKU-CTEHKM Ha JABYX ONOpax OT PaBHOMEPHO
pacrpefeieHHbIX M0 CEYEHUIO CKIIAAKHU HOpMallb-
HbIX CKXMMAOLLMX cui. TIp1 3TOM NPpUHUMAIOT, YTO
OMOpaMH MaHeneil ABAAI0TCS 3aTHXKKM CBOAYATOrO
nokpuITHS (puc. 7.7). BeMMUMHY pacTAruBalollero
ycunus B paboueii apmarype N,, ycraHaBimpae-
MO y MpUMBIKAIOLLEro K §)epMaM MpOAOJbHOIO
Kpas naHene, NOMyCKaeTcst onpenensits no ¢op-
myne

N, = 0,24, (7.14)

rae g/ — HopMalbHOEe yCH/NIKe, BOCNPUHMMAE-
MOE OTIOPHOI NAHENBIO MEXIY 3aTIAXK-
KaMH.

Ceuenue apMaTypbl B Kapkacax ONOPHbIX NaHe-
Jiefl M pacCTOsIHME MeXIy KapkacaMM B 000OUX Ha-
NpaBJicHUsIX PECKOMEHAYETCS ONpeRensThb MO pacue-
TY Ha [OlEPEUYHYIO CHJIy U H@ PaCKPbITUE TPELWUH.

6)

8)
1=
2
6000
l'l 1\ 3 /é

=g

2)
11 | 3000
1

1500—3000 -~

ﬂ 111

eIl

3“°°

12000

1

a — W3 CeKUUM WUPUHOH 6 M; 6 — TO e, umMputoit 1,5—3 M; ¢ — ONOpHBIN y3en; 2 — CBOA U3 CKAAAUYATHIX PeOPUCTHIX naHenei;
] — psinoBbie MaHeny; 2 — onopHble naueau; 3, 4 — rnpeaBApUTESIBHO HATIPSKCHHBIC XKeNe300CTONHbIE MIH CTANbHBIE 3ATSKKH; 5§ —
MOABCCKY; 6 — HAKNAAKM; 7 — OTBEPCTHC LIS 3ATSXKKH

Pucynox 7.8 — TlonuronajibHbie CBOABI H3 PEGPHCTBHIX MIJAUT
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7.19 Onopubic hepmbl (puc. 7.10) caenver pac-
CUMTLIBATL 1A HATPY3KY OT BEPTHKAALHOIL onop-
HOIt peakuunn ckianaku csona. fpuuumaercs, uyto
MONOBHHA JTOW peakuMH NMPUIOXKEHA B BUIE CO-
CPEAOTOYEHHOM CHIIbI B KOHBKOBOM Y3sie (hepmbl,
B KOTOPOM 3aKpEljleHa BEPXHSS rapa 3aTsxkek, a
OCTAILHASI YACTb ONOPHON peakUMMn nepeaaeTcs
HEMOCPEACTBEHHO HA KOJIOHHBI, Hal KOTOPLIMU
yCTAHOB/IEHbI HUKHME 3aTsKKW. T1pu pacuere Bep-
XHEro nosica ¢)epmbl CAEAYET YUYWUTHIBATh TaKKeE
pacripefe/eHHYI0 HArpy3Ky ero COOCTBEHHOro Beca,
HArpy3ku OMOPHbLIX MaHeAei U MAUT MPOAOIBLHOIO
Kaphuaa.

OnopHyto (hepMy NOMYCKAETCA pacCYUTLIBATD
KaK pamy € 3aTSKKOH C yHETOM XECTKOCTH KOHb-
KOBOTO y31a.

7.20 XKecTKoCTb NorepeHHbiX CeYeHnit Kpaii-
HUX CKJIaJIOK MJIM BOJIH CBOAOB, NMPUMBIKAIOLWUX K
TOpPUEBBIM CTEHaM W ne)OPMALIMOHHDBIM LUBAM,
JIONXHa 00ecrneynBaThes 3aTsHKKaMU-pacnopKkaMu
(cM. . 7.30), anacparmaMu, peGpaMu AU ApYyru-
MM KOHCTPYKTMBHbIMU MEPOIIPUSITUAMM.

7.21 PacueTHble yCUIUA B 3/€MEHTAX CBOAOB
Ha Harpy3ku v BO30eHCTBUS B [IEPUOA M3rOTOBAE-
HMS, NEPEBO3KM YU MOHTAXA OIPENENSIOTCH C yye-
TOM pekoMeHaaumit n.4.2.2 nacrosiuero CIT.

Konctpynpopanne c60pHbIX CBONOB

Koncmpyuposanue yuaunopuveckux
U npusMamu4eckux (NoAUCOHAAbHBIX) C80008

7.22 COopHble LUAAWHAPUYECKHE CBOABI MPO-
E€KTUPYIOT U3 UMIMHAPUYECKHUX peOPHCTBIX, a Mo-
JIUTOHANIbHbIE — W3 TJIOCKHX PEOPUCTBIX IJINT.

[Tpu uneHeHUH UUAMHAPUYECKMX CBOLOB NO
rornepevyHOMy CeueHHIO Ha ABa I/NeMEHTa UuX pe-
KOMEHAYETCs MpPOEKTUPOBATH TPEeXLAPHUPHBLIMHU.
lMpu GonblieM KonauuyecTBe COOPHLIX INEMEHTOB
CBOAbI, KaK MpaBWNo, NPOSKTUPYIOTCS ABYyX1LAp-
HUPHBIMMU.

Pa3sHOBMAHOCTLIO UMAMHAPUUECKUX CBOAOB
ABNSIIOTCA CErMEHTHble CBOABI, cobupaembie U3
naHeJjeit-o6onouek KXKC u npoektupyemble co-
[MAacCHO PEKOMEHAALIMAM, MPUBENEHHbBIM B pa3sje-
ne 14.2 Hacrosimwero CIT.

7.23 TMonuroHanbHbie CBOAbI PEKOMEHAYETCS
MPOEKTUPOBATL M3 PEOPUCTBIX TUINT, M3rOTOBNSAE-
MbIX B (opMax [nsi TUMOBLIX MIMT, C pa3Mepamu
cTopoH 1,5%X6 m nin 3X6 M (puc. 7.8, a, 6). PeOpa
TUIAT MO KPasiM KaXXI0M MOHTaXHOW CEKLIMU 10/~
XHbl 00eCreYnBaTh NPOYHOCTb U XKECTKOCTb CBOAA.

B0O3MOXHO NpHMEHEHHUE TakXKe CKJIaayaTbiX
naHeseit ¢ nepesoMaMyU MOBEPXHOCTH TOJIKHK M
u3aoMamu pebep B NPONOALHOM HAMPABACHUU Ast
06pa3oBaHUs KOHCTPYKIIMK TPEXUIAPHUPHOIO CBO-
na (puc. 7.8, r).

CIT 52-117-2008*

B nonuroHanbHbIX cBogax K CTEPXHAM pado-
4yeci apmatypsl pebep B yrjax rnaHeneit caeayer
TPUBAPUBATL 3aKJIAAHbIE NETAIN, KOTOPbIE B Mpe-
Aenax Kaxaoi CeKUNH OJUKHBI COEAMHATHLCS MEX-
ny coboit Haknagkamu, obecneyyBaloOLIMMI{ He-
NpepbIBHOCTb apMUPOBaHUs pebep B ripeaeax Bee-
TO [EePeKPbIBAEMOro f1pojeTa.

Toplib!l KT, NPUMBLIKAIOILMX K OMopam, 10.-
XKHbI ObITh 3aNPOEKTHUPOBAHbLI C YYETOM YCTpPOIA-
CTBA OTBEPCTUIA A5l PONyCKa 3aTAXEK U 06pa3o-
BaHMs TMJIOCKOCTEH V1St ONMUpaHKsi CBOZOB Ha Orop-
Hble KOHCTpYKLiMK (puc. 7.8, B).

UunvHapuyecke ¥ MOJMIOHAIbHbIE CBO/bI
PEKOMEHAYETCH NPOEKTUPOBATDL C YHETOM BO3MOX-
HOCTH MX MOHTaXa YKPYITHEHHBIMH 3IEMEHTAMH,
JUTMHA KOTOPbLIX PaBHA BEAUUYMHE TEepEeKPbIBAEMO-
ro nposieta.

KoncTtpyuposanue ckiaa4aTbix CBOIOB

C800b1 ¢ MPeyeoabHbIM NONEPEYHBIM
ceyeHuem ckaadox

7.24 CknamyaTbie CBOABI C TPEYIONbHBLIM OUYep-
TaHueM ceveHus (puc. 7.3, 6, Tun 1) pekoMeHay-
€TCSl MPOEKTHUPOBATH U3 TPAreUUeBHAHBIX XeNe30-
OETOHHBIX peOPUCTBIX MAHENEH C TUIOCKOI BEpX-
He# MoBEPXHOCTBIO (pHC. 7.9).

[IupuHy b npuMbIKaIOIIMX APYT K APYTY TOH-
KOCTEHHBIX CKJIaAuaThix apoK (CKJ1aaokK), obpasy-
IOLUUX CBOI, NPHHUMAIOT, KaK MPaBUNO, paBHOfi
6—12 M B COOTBETCTBMM C LIATOM HECYUIHUX KO-
JIOHH. B OOLLECTBEHHbIX 3MaHUSAX IUUPHUHY CKITALOK
DOMYCKAETCA MPUHMUMATL paBHOW 3 M, €CNH 3TO
HEOOX0AHMO MO APXUTECKTYPHbIM COOOpaXeHHsIM.

BoicoTy nonepevHoro ceyeHMs CKNanokK A cie-
AyeT npuHuMarth ot '/, no '/, ux wupuust. Mpu
YBEAMUEHUH BBICOTBI MOMNEPEYHOTrO CeHeHUsI CKIla-
IOK BO3pACTaeT Hecyllas CnoCOOHOCTb CBOAOB U
obecrnieunBaeTcsi BOSMOXHOCTb NEpPeKpbiTUsT UMH
GONbLNX NPOJIETOB.

7.25 CoopHble NaHeAW AN CKAAA4YaThIX CBOAOB
(prc. 7.9) peKOMEHAYETCA MPOEKTUPOBATh C y4e-
TOM M3TOTOBJIEHMST X B CTaNbHbIX (hopMax 1o obbiu-
HOM NMOTOYHO-arperaTHoi TexHojsoruu. TonmnHa
TUIAT W LUAT MOTIePEUHbIX pebep orpenensiioTes pac-
yetoM. PebGpa naneneit apMUpylOTCsi CBapHBIMMU
apMaTypHbIMU Kapkacamu, pabouyl apmMmarypy
KOTOPbIX PEKOMEHAYETCS MPUHUMATbL U3 CTanu
xiacca A500. TMoaka TonwwmHo#i 30 MM apMHpyeT-
Cs CBAapHO# CETKOM M3 apMaTypHOi IMPOBOJIOKH
nepuoaunyeckoro npoduns kiacca B500, anamer-
poM 3—4 mMm, ¢ paamepom siueitkyt 200%200 mMMm.
TonunHy naHenei M UX MONOK PEKOMEHAYETCS
NPUHUMATb OAMHAKOBLIMK HE3aBUCUMO OT Mpone-
Ta CBOAOB M CTpefibl UX noabeMa B Kitoue. JnnHa
f1aHenei NPUHMUMAETCS B 3aBUCHMOCTH OT BbICOTHI
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Cul 52-117-2008*

a — o0wWMil RuI; 6 — psiIORasi
NAHCIb; 6 — ONMOpHAasl Nalcnb;
] — panoswie nancap; 2 —
onopibic naHenn, 3 — onop-
1uie pepabl; 4 — 3aTKKH; 5 —
3aKJIA0NBIC WUBCANEPB!, YCHIICH-
HBIC TLIACTHHOK; 6 — 3aknaa-
BBIC YTOJAKH, 7 —3aKNaaHbic
TUIACTUIKM, & — OTBCPCTHS ANst
CTPONOBKHM Mauneacii ¥ yCTaHOB-
K Ganpaxeit; 9 — nautht TOp-

LCBOTO Kaplin3a

Pucynox 7.9 — Koucrpykuus
CK1a4aTOro CBOAa
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NorepeyHOro ceucHusi Ckaaaku (cm. n. 7.25). Ulu-
pMHa NaHenen MpMHUMaeETCs, KaK MpPaBUiIO, He
6osnee 3000 MM, a ang maHene#, TpaHCNOPTUpYe-
MBIX B NOMOXEHUU «Ha pebpo», — 3200 mM.

[Ipy KOHCTPYMPOBAHMHK MAHENN C TPOEMOM
N5t 3eHUTHOTO (hOHAPSL Kpasi MPOEMa YCUIUBAIOT
pebpamu, pacnojloxXeHHbLIMK B HANPaBACHUY Aeii-
CTBMSi OCHOBHBIX YCHJIMiA B CKJ1aaKax cBoaoB. Onop-
HbI¢ MAHENU BCNEACTBUE KOHLEHTPALIMM YCHIIUH B
MeCTax PacnonOXEHUsA 3aTSXEK WAM ApPYyTrUX 3fe-
MEHTOB, BOCNPHHHUMAIOLLMX paciiop CBOAOB, Mpo-
EKTUPYIOT CIUIOLIHBIMM,

B cBopax 3HauMTENBHbLIX TPOIETOB /IS pacinpe-
aesieHUus Ha GoNblIyIO MAOLLAAb YCHIAHI, BO3HM-
KAlOUWMX B MECTax 3aKperuieHHs 3aTsXeK, MOXET
BO3HUKHYTb HEOOXOAUMOCTb YCUJIEHUSI CTUIOLLHbI-
MU yyacTKaMM peOpUCTLIX naHesei, NpUMBIKalo-
LIMX K OMOPHbIM NaHensiM ceoaa. HeobxonuMoctb
TAKOIO YCUNEHUS YCTAHABAMBAETCS pacyeToM (CM.

a)

n. 7.18). Bce naHenu CKiaayaToro cona, 3a UC-
KJIIOYEHMEM OTIOPHbIX, PEKOMCHAYETCS NPUHUMATD
C ONIMHAKOBbIMHU ONanyOOUYHBIMH Pa3MEepaMH.

7.26 Tlpu onupaHHUK CBOJIOB HA KOJIOHHBI B
KauecTBe OOPTOBBLIX 3JIEMEHTOB PEKOMEHAYETCS
NPUMEHSITb TpeyroyibHble depmbl (puc. 7.10, a) ¢
Xene300€TOHHbIM BEPXHUM U CTANbHBIM HUXHHUM
nosicaMy M3 NpOKaTHLIX npodueit uan u3 xene-
306€TOHA C NpenBapUTENbHO HAMPSIXKEHHO apMa-
TYPOH.

7.27 B csomax, onupaeMbiX HA KOJIOHHbI MU
MpOAO/AbLHBLIC CTEHbl, Pacnop KaxAoH CKAAAKH
WKUPHHOK 12 M peKOMEeHAYeTCS BOCHPHMHUMATDH
YeTbIpbMS 3aTSIKKAMW U3 KPYIJIOW CTAIM KIacCOB
C345, C390 unu apmartypHoit ctanu kinaccos A400
1 AS500. 3aTskku pacrnonaratoTcsl MONapHoO B 1IBYX
YPOBHSIX Ha PacCTOSIHUM 6 M IPYT OT APYra u npo-
MYCKAIOTCSI CKBO3b OTBEPCTUSI B KOHLKOBBIX M OMOP-
HBIX y3nax depm (puc. 7.10, a).

| 6 2 11960
1

a — onopHas pepma; 6 — NpUMbIKaHKe K GepMe OnopHbIX MaHeACH U MIMT NPOACALHOTO Kapiinia; I — KOHCONb LISl ONHPAHMS

TOPLEBOTO KapHU3a Y (JePM, YCTAHOBACHIIBIX B KpailHUX nposieTax; 2 — WBeaAepsl; 3 — naacTHHa, 4 — 3aknagHbie MIACTHHbL, 5 —

OTBCPCTUSI [UNA 3ATAXEK, 6 — Haknaaka; 7— MNOABCCKA; & — onopHasi naHenb, 9 — MaUTa NPoaoabLHOro KapHuaa; /0 — 3aknaaHwle
yronku; /1 — ankep; 12 — dukcarop (ctepxetb, [/ = 80—100 Mmn)

Pucynox 7.10 — KoucTpykuus onop CKJIaguaToro cso/a, pacnop KOTOPOro BOCHPHHHMAETCS 3aTSXKKAMHU
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Tpu pacnonoxeHUHU ONOP CROJIA B YPOBHE 3¢M-
N1 GOPTOBBLIMI INIEMEHTAMU MOTYT CNYXUTh JICH-
TOuHbie yHuamMeHTbl (cOOplible AW MOHONHT-
HbIC) C BEPXHEH HAKJIIOHHOW rpaHbio, [EPrneHan~
KYJASIPHON OCH CBOJA B OMOPHOM CEUEHUH.

B cBoaax, onupaiommxcst HENoCpeACTBEHHO Ha
yHnameHTbl, NOMYCKAETCH YCTPOHCTBO MPOEeMOB
IS BOPOT B MpEnenax WWUPHUHbI OAHON CKIAAKK
cBona. Tlpy 3TOM Ang BOCHIPUATUS YCUIUiA, BO3-
HUKAOWMX B OCNA0JEHHDBIX NPOEMAaMU CKIAAKAX,
JONXHbI ObITH NMPEAYCMOTPEHbI KOHTPGOPCHI, fe-
PEMbIYKHM WK ApYrue SNAEMEHTDbI, OKaiimisiowme
npoem.

7.28 CTblkY MeXay 3J€MEHTaMU CKIaa4yaToro
CBOMla PEKOMEHAYETCA MPOEKTUPOBATH C NpUMeE-
HEHMCM MOHTAXHBIX BCTABOK B BHUIE KOPOTKHUX
cTepXHei M3 Kpyrnoit cranu @20 MM, npuBapu-
BACMbIX MPU MOHTAXE K 3aKIAAHBIM YrojKaM H
NJIacTUHaM, PACNONOXEHHBIM BAO/b MPOAOJBHBIX
Kpaes naHeneil. MoHTaxXHble BCTABKH GUKCUPYIOT
WHPHUHY LUBOB MeXIy MaHeNsMH, YTO obecreyn-
BaeT HEOOBXONUMYIO TOYHOCTb MOHTAXa.

7.29 Tlpu npoexTUPOBaHUM CKJaAYaTbiX CBO-
NIOB CjlelyeT YYMTbIBAaTh, YTO MOHTAX MX BbINO-
HSETCS, KaK MPaBMNO, U3 YKPYMHEHHbIX 6/IOKOB,
COCTOSALUMX U3 ABYX WIU YeTbipex MaHeneil, B 3a-
BUCHMOCTH OT rpy30NOABEMHOCTH MOHTaXHbIX
KPaHOB. YKpYyrnHeHHbIe 070K COOUPAIOTCH Ha KOH-
AYKTOpe W3 NnaHefeil, coeauHseMbiX Ha rpeGue
CKJIallOK HaKJaaKaMy U3 JUCcTOBO# cTanu. KoHcT-
PYKLHIO YKPYTTHEHHbIX MOHTaXHBIX 6I0KOB peKo-
MEHYETCSl NPOEKTUPOBATH C YYETOM obecrieyeHnst
MX HEM3MEHSAEMOCTU NPU MOHTAXE, Hampumep,
BPEMEHHDBIMU 3aTSKKAMM.

KOHCTPYKUMIO CBOAA U YKPYNTHEHHBIX MOHTAX-
HbIX 6JIOKOB pEKOMEHAYETCS NPOEKTUPOBATh C yue-
TOM COOPKM CKJIAAOK C MOMOLIbIO WHBEHTApHOIO
nepenBuKHOro KoHaykropa (puc. 7.11). Pacrany6ka
CKJIAZIOK MOXET [TIPOU3BOAMTLCS MOC/E AOCTUXEHHUS
6eTOHOM 1BOB KyOMKOBOIi npoyHoctu 0,2 MTITa.

\
Hy
\

1 — ykpynHeHlble MOHTaXIHbIC 610KH

Pucynox 7.11 — CxeMa HHBEHTAPHOIO NepeiBHKHOIO
KOH/LYKTODa /U1t MOHTAXA CBOJA

CIT 52-117-2008*

7.30 B kpailHMX CKNAnKax CBOMOB, NMPUMBIKAIO-
UIHX K TOPLAM MepeKpbIBAeMbIX 3AaHUH, B TIIOC-
KOCTH 1IIBOB MEXIy MaHeNAMHU Yepe3 KaXable nBe
naHesiM, Ho He Gonee yeM yepe3d 7 M, CAEAYET yc-
TAHABAMBATH XECTKHE 3aTSKKM-PACNOPKU U3 NBYX
yronakos, npeaenbHas ruOKOCTb KOTOPBIX N0OMXKHA
6biTh He Gonee 200. KoHCTpyKUMSI NPUMbIKAHUS
CKJIAIOK K TOPIIEBbIM CTEHAM HE [0/1XHA MpensT-
CTBOBaTh UX BEPTUKANbHBIM NMEPEMEILUEHUAM.

7.31 B MHOTOIMPOJIETHBIX CBOMAX PEKOMEHAYET-
Csl MPUMEHSTb ONMOpHLIE (HEPMBbl, BOCTPUHUMAIO-
11e OMOPHbIE PEAKUMUU CBOMOB IBYX CMEXHBIX
nponeroB. BepxHue nosica ¢epM, K KOTOpHIM NpU-
MbIKAIOT OMOPHbIE MAHEIN CBOROB, UMEIOT HAKJIOH-
HbI€ MIOCKOCTH C 00eUX CTOPOH. 3aTAXKHU B OIOP-
HBIX hepMax CMEXHBIX TIPOJIETOB PEKOMEHAYETCS
3aKpeIUIsiTb B COOTBETCTBMU C puc. 7.12.

7.32 B cBopax nponerom He Goaee 24 M npu
LIMPUHE CKJIANOK 6 M U BBICOTE KX MOMEPEYHOro
cedeHus He bonee | M CKJIAAKHU TPOEKTHUPYIOTCS C
NBYMSl 3aTSXKKaMM, PacnojiOXEHHLIMH B ONHOM
YPOBHE B ONOPHOM CEeYeHMH.

7.33 MoaeckH, BOCNPUHUMAIOLLME YCUANS OT
rpy3onoabeMHoro o6opynosaHus (kpaH-06anok,
TenbdhepoB, TPAHCMOPTEPHbIX ranepeit U T. mn.),
PEKOMEHAYETCH KPeMuTh K HAK/IaKaM U3 JINCTO-
BOIl CTa/Nu, COCAMHSIOWMM MAHENM HAa rpebHsIX
CKJIAZlOK.

Ce600vi ¢ mpaneyuesudHbiM nonepevHbiM
ceueHueM cknadok

7.34 B cBOnax € TpaneuMEBUAHBIM OYEPTAHHEM
NONEpPeHHOro ceMeHuns cknanok (puc. 7.3, 6, Tun 2
¥ puc. 7.13) WwMpUHY cKnaaok b, ucxonas U3 ycno-
BUS TPAHCMOPTUPOBAHUS 3IEMEHTOB, PEKOMEHY-
eTcsl MPUHHUMaTh He Gosiee 3 M, BBICOTY nomnepey-
Horo ceyenus h — ot '/, no !/¢b n wmpuny ropu-
30HTAbHBIX NONOK b, — oT /g no !/,,b B 3aBuCH-
MOCTH OT BEJIMYMHbI IEPEKPhIBAEMOrO MpoJeTa.

| — onopubic naHenn; 2 — my¢dTa; 3 — Tpy6a unu nonbii
UMAKRHAD; 4 — cTepXeHb ¢ pe3bbOi 11a ABYX KOHUAX

Pucynox 7.12 — 3akpenicxue 3aTAKEK CMEXHbIX Npo-
JIeToB B onopubix depmax
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Pucynor 7.13 — Tpaneuucsuanoc nonepevyHoe ceueHue
3IEMCHTA CBOJIA

Janiy npsiMoanieiiHbIX 31EMEHTOB CBOAOB peKo-
MEHAYETCA NPHHUMATL B 1Ipeaenax ot 2 10 6 M.

7.35 ToniuuHy ropu3oHTANLHBIX MOMOK I10 Bep-
XHEeMY W HIM)KHCMY KpasiM 11OMepeyHOro ceYeHusd
3JIEMEHTOB CBOLOB, B KOTOPbIX YCTAHABIUBAETCS
paGoyasi (MM KOHCTPYKTHBHAN) apMaTypa, peKo-
MEHYETCH HPUHUMATL Hie MeHee 60 MM, a OoKo-
BbIX HAKJOHHDBIX TPaHE, ApMHUPYEMbIX CETKAMU K3
0ObIKHOBEHHOIH apMaTypHOH NMPOBOAOKHU, — HE
MeHee 30 MM,

7.36 Coeaunuenrue TparelMeBHAHBIX 371CMEH-
TOB CKJQIOK PEKOMEHAYETCS! BhIMOMHATL C MOMO-
WbIO CBAPKIt 3AKJAAHDLIX ACTaiCH HA TOPUEBBIX
YaCTSIX IECMEHTOB U MOCAEAYIOILETO 3AMOHOMUYH -
BAHUS LIBOB MEJIKO3EPHUCTLIM GeTOHOM. nst cThi-
KOBAHHMSA NPOLOSbHON apMaTypbl, pacnooXeHHON
B M0JKaX CKI4J0K, MPpe1yCMaTpiuBaloTca 3aKiaa-
Hbl€ TUIACTHHbBI, NMPUBApEHHbIE K KOHLIAM apMa-
TYPHbIX CTEPKHCIA.

7.37 CBONYATLIC NOKPLITHS MPOJAETOM 40 24 M
C TparneLmMeBUIHBIM NOICPCYHBIM CEHEHUEM CKIA-
JIOK PEKOMEHIYETCS! TPOEKTHPOBATH C YYETOM MOH-
TAXA CKJIAIOK YKPYITHEHHbIMHM OJIOKAMH UTMHOM,
PABHO BeAHUMHE MEPEKPLIBACMOro MPoJIeTa,

a)

KoucTpynposanue BOJHHCTBIX CBOIOB

7.38 Ecnyn BOAHUCTbIE CBOABI COCTOSIT U3 BJIC-
MEHTOB, NOMEPEYHOE CeeHHE KOTOPbIX MMEET BU/L,
NpeACTABAEHHbBII Ha puc. 7.3, B, TN 1, OHU HO-
¢AT Ha3BaHUe 6OYAPHBLIX CBOMIOB.

[ns 6oyapHbIX cBOAOB npoaeTaMy oT 48 no
100 m, HawWeAIIMX NpUMEHEeHUE B CTPOUTENLCTBE,
OTHOLUEHWE CTPENbl MOABEMA K NPONETY MPUHU-
majoch B auanasoue '/, — !/ ,. Wupuua csona
6—12 m. [NosepxHocTh GOuapHOTO CBOAA 0Opasy-
€TCsl MepeMEeLUEHNEM BIIOJb OCH yTH OKPYXHOC-
TH UK 1apaboJibl TAKMM 00pa30M, 4TO MJIOCKOCTh
obpa3syiolleit ocTaeTcst NeEpPneHAUKYISpHO# OCH
csona. OnopHas 30Ha €BOJa UMEET NMEPEMEHHYIO
BLICOTY CE€YeHHUs!, MOCTEMEHHO NEPEXOAALLYIO OT
npocuiis cpeaHeil 30HbI K MPSAMOM TMHUHK OMOp.
®opma nOBePXHOCTH COOPHBIX MNUT MOXET ObITb
Pa3NHYHOM B 3aBUCUMOCTH OT CXEMbl pa3pe3ku —
nponoAbHONH MK nonepeyHoil. Pasmepst cbop-
HBIX PEOPUCTHIX MAUT OObIYHO 3X6 unu 3% 12 M.
BoKoBbIE NMOBEPXHOCTH pebep NAUT BLIMONHS-
I0TCS CO LUMOHKAMM, obecrneuuBalouMu ne-
penauy caBuratolnx ycunuit. CoeanHeHue namr
mexay cobort npou3BoAUTCS OOLIYHO CBApKOW
3aKNaaHbIX AeTaNedl UAW BbIMYCKOB apMaTyphi.
3aTsXKK 6O0YapHBIX CBOAOB MOTYT BBITIOJHATh-
CA NpeaBapuTe/IbHO HaNpPsSXEHHbIMK Xee300e-
TOHHBIMM WIJIK CTanbHbIMU. B KayecTBe Hanpsara-
€MbIX 3JIEMEHTOB MPUMEHSIOT CTEPXHEBYIO ap-
MaTypy W BBICOKOIMPOUHYIO TMPOBOJIOYHYIO ap-
MaTypy B BWAE Mpsiicid M CTaNbHbIX KAHATOB.
3aTskKd, BOCHPUHMMAIOWIME pacrnop cBola,
KpPENsITCS HEMOCPEACTBEHHO K OMOpHbLIM Gan-
KaM, BOCIMPUHHUMAIOIIMM BepTUKANbHbIE U [O-
pU30HTANbHBIE (B MPOMEXYTKAX MEXAy 3aTaX-
KaMu) Harpy3ku (puc. 7.14).

9600

12000

Nepemetinas

a — MPOAOJLHBIH PA3PE3 NO CROAY: fi — NIAH PACKAAUKY NAHT; 6 — NMONCPCHHBLIH Pa3pe3 NO cpeaneii 3011c; 2 — TO Xe, N0 OnopHoi
3ouc; [ — onophhtii G1I0K; 2 — BOPTOBLIC IACMCHTHI, J — cTanblasg noasecka: 4 — cpeauast MAKTA ¢ OTBCPCTHSIMK;, 5 — BnoK
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JATHRKK;, 6 — MAMTA ONOpHOIL 301ibl; 7 — Ganka anadparmbl
Pucynox 7.14 — Cxema 6ovapnoro csoaa npojerom 96 m



BonHucTble CBOABI BLIMONHSOT U3 TOHKOCTEH -
HbIX KpHBOJIMHEHHbIX B NPOAOILHOM HANPasIEHHH
IAEMEHTOB WWHUPUHOH 2—3 M.

7.39 Bonnuctbie csoant (puc, 7,3, B, THN 2)
BBINOAHSIOT U3 TOHKOCTCHHBIX 3IEMEHTOB, KpH-
BOJIMHEMHDBIX B HANPaBACHUU MPONETA ¢ BONHOM
HIMPUHOI 10 3 M.

JIis TiepekpbiTUS NpoieToB A0 24 M B Tex
cayyasix, Koraa 3To 1ejiecoobpasHo 1o ycaoBu-
SIM M3rOTOBJIEHUSI W TPaHCIOPTUPOBAHUS 3Jie-
MEHTOB, KaXAyi0 BOMHY CBOAA MOXHO MOHTU-
poBaTh M3 ABYX KPUBOJUHENHbIX 3/IEMEHTOB, CTbl~
Kyembix B Kitoye csona (puc. 7.15). Tpu atom
CTBIK MEXIY 3JIEMEHTAMU MOXET ObITh LaPHUP-
HBIM WIH XecTKUM. OQuepTanne CBOAOB, BOHBI
KOTOPBIX COCTOAT U3 ABYX 3JI€MEHTOB, PEKOMEH -
AyeTcst NIPMHMMATh MO KPUBOK AaBNEHUS OT NO-
CTOSIHHOM Harpy3ku.

7.40 3neMeHThbl BOJIHUCTLIX CBOAOB ABOSKOW
KpUBU3HB! (puc. 7.3, B, TUN 3) LUMPUHOMK 10 3 M,
KPMBOJIMHENHBIE B NPOAO/SBHOM HaMpPasBAeHUH, N0
nornepeuHbIM KpasiM UMeIOT pebpa, MOBbILLAIOLNE
JKECTKOCTb UX B MONEPEYHOM HANpaBAeHUU (puc.
7.16). DneMeHTBl CBOAOB COENMHSIOTCS CBApKOM
3aKNAOHBIX JeTajlei C OCACAYIOUUM 3aMOHOMK-
4YUBAHUEM CTHIKOB.

7.41 XKecTKoCTp 27IeMCHTOB CBOAOB Tpane-
UHEBHAHOrO W BOAHHCTOIO MOMNEPEUHBIX cede-
HUI B MEPUOA MX TPAHCNOPTUPOBAHUSA U MOH-
Taxa 10 COeAMHEHUN CO CMEXHBIMU CKJanka-
MU ¥ BOJTHAMHU PEKOMEHAYETCS O0eCMeYnBaTh yC-
TaHOBKOI BpPEMEHHBIX pacnopok, aAxadparm u
T. I

1 — CTHIK 3neMeNTOB Choad

Pucynok 7.15 — CBon, MONTHPYEMblii U3 ABYX KPHBOJIK-
HeAHbIX 3JIEMEHTOR

] — pebpa no nonepeulbIM Kpasiv 31eMCHTOB

Pucyrox 7.16 — Ilonepeunoe ceyenue BOJHACTONO CBOXA
NBOAKOR KpuBH3ULL (THU 3)

CII 52-117-2008*

8 TpeyronbHbie U TpanenHeBHIHbIC
CKJIa/IKH

Oduine nonoKensus

8.1 Cxnanyatoie Xene300eTOHHBIE MPOCTPAH-
CTBEHHbIE KOHCTPYKLIMH COCTOSIT M3 MIOCKHUX 3Jie-
MEHTOB — rpaHeit, COeAMHEHHbIX MEXRY co0oi 1oa
YIJIOM Tak, 4TO B MECTE UX COMPSLKEHUs 0OpasyeTcs
npsAMonuHelinoe pebpo, yepe3 KOTOpoe OT OAHOI
IPaHy K IPYroil MOTYT NepeaaBaThCst BOZHUKAOLLUE
B HUX YCWIMs (KacaTeabHble YCUINS, HOPMaJlbHbIE
YCUJIMSL U U3rmbarouine MoMeHThl). B cThike rpaneit
PEKOMEHAYETCS NpeAycMaTpUBaTh YTOMIUEHUS
(BYTbI), YTO 1MO3BOSET YIYULUUThL paboTy corpsixe-
HWHI rpaHei Ha M3rub, YyNPOCTUTh YCTPOMCTBO Ofa-
NyOKM M YJIyqLUMTb pa3sMeLIeHUe apMarypsl.

8.2 Cxnanyartble KOHCTPYKLIM#M MOTYT ObITh pas-
IeNeHbl Ha ABEe OCHOBHBIE rpyInbl; OajlouyHble
CKJIaZKH W NMPU3MaTHYECKUE CKIaAKY WM CKIaA-
yatble 000n0ukd. K OaloyHbiM CKJIafikKaM MOIyT
ObITb OTHECEHBI TPEYTOAbHBIE M TPaTIeLEBUAHDBIE
CKJIAIKU C XECTKUM MONEPEYHbIM CeYeHUEM, KO-
TOPbIe MOTYT GbITh PACCUNTAHDBI K 3AKOHCTPYUPO-
BAaHBI MO CXeMe TIPOCTON GaJkyM B Npeanoaoxe-
HHMM JIMHEIHOTO pacrnpenejeHus NPOAOALHBIX fe-
¢opMaLHif o BeicoTe cedeHHs. B 3ToM cayyae ya-
CTO N5l MOBBLIIIEHMN XECTKOCTH TpaHeit u3 ux
NIOCKOCTH NMpeayCcMaTPUBAIOTCS MOAKPETUIAIOUING
pebpa nnu auadparmbl XeCTKOCTH.

TpnsmaTnyeckue CKAaaku MAM CKJIaayartble
000M0UKH PacCYMTBIBAIOT M MPOEKTUPYIOT C yye-
TOoM aedopMaLii monepeyHoro KoHtypa. [Tpuama-
THYECKHE CKNANKM aHANNOTHYHO JVIMHHBIM LMIHUH-
ApH4yecKUM 000I0NKaM MMEIOT NpoaoabHble Gop-
TOBble OANKH, B KOTOPbIX Pa3MeLUaeTcss BCS MM
0oblUAs YacTb MPOAONBHOM PacTSAHYTOI apMaTy-
pbl, U TOMEpPeYHbIe XECTKIE Anadparmel no Top-
uam ckaanox (cM. n. 8.6 nacrosiero CII).

8.3 KOHCTPYKTHBHbBIE CX€MbI TPEYTOJIbHBIX U
TpareUMeBUAHBIX CKJIAIIOK M HEKOTOPBIX CKIaaya-
ThIX CCTEM M3 HUX JJISf MOKPBITHIA U NepeKpbITHl
npuBeneHsl Ha puc. 8.1,

Tpaneuuesuanble ckaaaku umelot (puc. 8.1,
6, B) rOpM30HTAIbHBIE NMONKH, YCUITUBAIOLLME HAN -
fonee cxXartylo 1 PacTIHYTYI0 30HbI ceyeHuUst. C ue-
JIbIO YCTPOWCTBA TJIOCKOI BEPXHEN MOBEPXHOCTH
MOKPBHITUS MO CKJIAAKAM MOTYT YKAaabIBaThCS MM~
Tbi, 00pasysi CKJIaaKK 3aMKHYTOro ceyeHus. B Ha-
KJIOHHO W/ FOPU3OHTAILHO PACMONIOXEHHBIX rpa-
HSX CKJAAYAThIX MOKPBHITHE MOXHO yCTpauBath
cBeToBble Npoembl (puc. 8.1, 1).

Ckiianuarbie KOHCTPYKLUHUM HAa 3aMKHYTOM 10~
JIMFTOHANBHOM KOHTYpe 00pa3yiloT CKnan4atThblif pac-
nopublit kynon (puc. 8.1, n). Takne KOHCTPYKLUMH
PACCUYNTLIBAIOTCH U KOHCTPYHDYIOTCS C YYETOM
peKoMeHaaLMii pasnena .
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| VAWV AN Y
\VAVVVAANA

4 — TPEYrojbHbIC CKAAAKH, 00pa3ycMble W3 MIOCKHUX ICMCH-
TOB (NAKT); 6 — TO Xe, U3 [-00pa3HbIX INCMCHTOB, 8 — Tpane-
LUUCBUAMBIC CKAAAKH, 00pasycMblie U3 Z-06pa3tblX JNCMCHTOB,
2 — YCTPOWCTBO CBETOBLIX [IPOCMOB B TPEYTOAbHBIX M Tpancum-
CBMAHBIX CKJIAOKAX; 0 — TPEYTOJbMBIC CKIAIKHM NEpeMEHHOro
CCUEHHS HA MONMUIOHATBHOM TUIANE; € — MPUIMATHUCCKHE Tpa-
NCUHeBUAHBIE CKIAAKH B KOHCOMBHOM MOABECHOM MOKPLITUH,
e — DanoyHas CKJIadKa ¢ JIMHEHUaThIMU rpalsMU, ouepucH-

HBIMM MO MOBCPXHOCTH TrUnepbHoanueckoro napabonounaa

Pucynox 8.1 — CxeMmbl TPH3MATHIECKHX CKJIAA0K H
CKJIATYATBIX CHCTEM

HUMeroTcst nmpuMepbl NMpoeKTHPOBAHUA KOH-
COJIbHO-BAHTOBbBIX MOKPBLITUW C NMPUMEHEeHHUEM
MPU3MATUYECKUX CKIIANYATBIX 3/IeMEeHTOB (puc. 8.1, ).
B 3TOM cayvae CKIaNKU pacCUMTHIBAIOTCS U KOH-
CTPYUPYIOTCA C YYETOM CUJI, BOZHMKAIOUIUX B Me-
CTE€ KPEIIEHUs BAHT.

K TpeyroibHbIM CKJIaAYaThiM KOHCTPYKLIMAM
MOIYT ObITb OTHECEHbl CUCTEMBbI C TNEepPEeMEHHBIM
YLJOM HAKJIOHA rpaHeit. B aToM caydae rpatu ume-
10T OYE¢PTAHUE BechbMa MOJIOroi AMHel4aToil no-
BEPXHOCTY BTOPOro Mopsiika, Hanpumep, runep-
Gonuueckoro napadonouaa wiv koHouaa (puc. 8.1, x).
PacTsiHyTblii nosiIc TAKMX CKIafoK OObIYHO Tipe-
NyCMaTpUBAETCs MPeABAPUTENLHO HAMPSAXEHHbLIM.

8.4 Cknanyatble KOHCTPYKLIMU MOTYT U3rOTOB-
NATbCS. COOPHBLIMK, COOPHO-MOHOMUTHLIMU U U3
MOHOJIUTHOTO BETOHA C OOLIYHOI M NpeABaApHUTEIIb-
HO HAMpsXXeHHOI OCHOBHOI pacTSAHYTOI apmary-
poit, pacnonaraeMoii B peOpax u nosicax. Tomuu-
HY CTEHOK CKAAIOK, KOHCTPYKUWIO pebep U AH-
aparM peKomeHayeTcsi MPUHUMATb B COOTBET-
cteuun ¢ pasnenom 6 Hacrosiuiero CIT.
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COopHbIe MPU3MaTUYECKUE CKIAAKU TPOESKTU-
PYIOTCSI B 3aBUCUMOCTH OT YCAOBUI UX U3rOTOBJE -
HUS YU MOHTaXa M3 naockux, I'- mnau Z-o6pa3Hblx
3EMEHTOB, d TAKXKE 3NEMEHTOB TPEYrOJbHOIO U
TpaneuMeBUAHOIO CeYeHUil JUIMHOK 2—6 M B 3a-
BUCKMOCTH OT BUJA U PA3MEPOB MOMNEPEUHOro ce-
YeHUs CKIan4yaToro NMokpuiTHs WK LIeJBIMU Ma-
HEJIbHBIMM CKAaJKaMu, BJIMHA KOTOPbIX paBHa
JUIMHE NepeKpbIBAEMOro MpoJjeTa.

CTbIKK MEXly FPaHSIMHU CKJAAOK JONKHbBI [TPO-
€KTUPOBATbLCS COTNIACHO peKkoMeHnaanusam mn. 8.15
Hacrositero CIT.

8.5 INpu3marnyeckre CKIaaKU TPEYroabHOTO U
TPaNeUNeBUAHOIO CEYCHMIH PEKOMEHAYETCSE MPU-
MEHATb A1 MOKPbITHIA ONHONPOJETHLIX 3AAHUI C
npoaeTamu wiuHoi ne donee 30 m. I'pann ckia-
JIOK MPU 3TOM PAcloNaraloTcs Mo HanpabieHUIO
npoJjeTta M o0pa3yloT IOTKH JUIH OTBOJA aTMOc(ep-
HOW BJaru.

banoynsie cknaaku mMpUHON MeHee 3 M pe-
KOMEHIYETCH ONMUPATh HAa MOJCTPOMUJIbHbIE ban-
KM, (pepMbl U TOMY MTOJ0OHBIE IEMEHThI MJIN CTE-
Hbl, a CKJaAKU LIMPUHOW 3 M M Ooslee MOXHO
OMUpaTh HEMOCPEACTBEHHO HA KOJIOHHBI,

Pexomengauuu no pacuyery

8.6 Ilpu pacueTe NpU3MaTHYECKUX CKIAAOK
TPEyroJbHOro U TPaneuueBUAHOIO CEYEHUM cne-
JlyeT pa3jiuyaTh ABa cilydasi CTaTUYeCKOi paboThi
KOHCTPYKLIMH:

a) Koraa rnorepeyHoe ceveHUe CKIAAKH noc-
Jie IPUIOXKEHNUA HArpy3KH (B TOM 4KCie M OT AEH-
CTBMS COOCTBEHHOIO Beca) UM TeMMepaTypHbIX 1
JApYyTrUX BO3AEHACTBUI HE UCNBLITBIBAET KpY4YeHHUS (U,
CJIeN0OBaTENbHO, HET AennaHaUWH NOonepevHoro
CEUEHMH) U B HEM He BO3HMUKAIOT fornepeyHble
CUMMETPUUHBIC MM aCUMMETPUYHbBlIE nehopMaLmi
(0. = const, puc. 8.1).

B 3TOM cniyqae B cpeaHHUX BOIHAX MHOMOBOJHO-
BOI CKNaAKW UM OTACNbHOM CKJIAAKH, UMEIOLLEH
nonkpersiowne peépa u anadparmbl, 10NOAHU-
TEAbHBIX KACATENIbHbIX U HOPMAJIbLHbLIX YCUIUI B
NOMEPEYHBIX CEYEHHMSX HE BO3HIHKAeT. TOHKOCTEH-
HBbI 3JIEMEHT TaKOi CKJIAAYATON KOHCTPYKLIMH
MOXET ObITb PacCUMTaH U 3AKOHCTPYMPOBAH MO
cXeMe MpocToit Ok B NpearnoaoXeHUMU JMHER-
HOTO pacnpeaeaeHus MpoaAoaAbHbIX AeopMaLuit o
BbicOTe ceueHHs. CTEeHKU U MONKH, HENOCPE/ACTBEH -
HO Harpy>XxeHHbI€ IMONEPEeYHOil Harpy3koi, pac-
CUUTBIBAIOTCH M KOHCTPYUPYIOTCSI C YUYETOM HX
n3rnba. CTbikKM cOCeHUX rpaHeil Mexay coboil 1
COeUHEHUs rpaHeit ¢ aMadparMamMu NMpoeKTUpY-
I0TCA TaK, 4YTOObLl 00ECHEUNUTb KOHCTPYKTUBHO UX
COBMECTHYIO paboTy;

6) Korna 8 CKJI1aa4aToil KOHCTPYKIIMU, HArpy-
JKEHHOI1 M0JI0COBOM WM COCPENOTOYEHHOM HArPy3-



KOl anbo padoTatoweil Kak TOHKOCTEHHas TMpo-
CTPAHCTBEHHAs CKJlajayaTasi CUcTeMa (B 30HeE OMu-
paHUsA KpalHUX CKJIaJAOK Ha TOPLEBYIO CTEHY),
rnornepeyHbie ceYeHUs U3MEHSIOT cBoto dopmy. B
3TOM Cllyyae CKIan4yaTyio CUCTEMY PEKOMEHIyeT-
CSl PACCUMTBIBATDH MO TEXHUYECKON TEOPUU OPTOT-
POMHbBIX 000J0YEK U MPU3MATHYECKUX CKIAN0K MU
METOJOM KOHEYHbIX 3JIEMEHTOB C Y4ETOM [eOMeT-
puueckoit HenuHelHocTu. [TonepeuHoe apMupo-
BAHUE rpaHei U CTHIKOB MeXAY HUMU B 3TOM Cly-
yae orpenesisieTcsl pacueToM CKJIANOK Kak fpo-
CTPAHCTBEHHOW CUCTEMBI.

8.7 Ilns npenpapuTe/ibHOrO pacyera npuimMa-
THUYECKHUX CKJIaOK (COOTBETCTBYIOLUMX Clly4alo 0),
a TaKke nnst noabopa NpoaoNbHON apMaTypbl U
BbIYMCIEHHSI NPOrn6oB 6asoYHBIX CKAANOK (Cny-
yait a) KOMycKaeTcs MPUBOAUTDL CEYEHMS CKIAN0K
K TaBPOBOMY MJIX IByTaBpPOBOMY CeUeHUIO (puc. 8.2)
C MOC/eNyOLIMM pacyeToM UX MO [pefaeSbHbIM
coctosiiusimM cornacio CHull 52-01.

TIpuBeneHHyIO TONUUHY GeTOHA CTEHKH b ans
CXeM, YKa3aHHbIX Ha puC. 8.2, CIelyeT pacCYMThI-
BaThb 1o opmyne
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b= =,
sinqQ (8.1)

a MpUBENEHHYIO0 TommHy b, (puc. 8.2) no ¢op-
Myne
b, =23, (8.2)

roe 8, — TOMUIMHA GOPTOBbIX JNEMEHTOB;
O — Yroj HakjioHa OOKOBBIX rpaHeil.

a)

a — K TIPSIMOYTOJIBIILIM CEHCIHAM, G—K TAaBPOBBIM CCHCHHSIM,
6 — K IBYTaBpOBbIM CCUCHHAM

Pucynox 8.2 — CxeMbl nonepedibix ce4eHHii CKIAN0K W
HX MpHBeAeHHE IS pacyera

CIT 52-117-2008*

[Mpu pacyete NpOYHOCTHM CKJIAJKKM Ha More-
PEUHYI0 CHJIy MO HAaKJIOHHOMY CEUEHHUIO CleayeT
YUMTbIBATh (PAKTHYECKYIO TONLUMHY HAKJIOHHBIX
CTEHOK C NOMpPaBKOWH Ha yroj HaKJIOHa.

8.8 [lns onpeneneHus rnonepeyHbix U3rubaro-
LUMX MOMEHTOB B rPAaHSIX CKJIaa0K, PACCMaTpuBae-
MBbIX KaK 6anku ¢ HeaedOpMHUpYEMbIM Hornepey-
HbIM CEYEHMEM, a TaKXe Uil MpeABapUTENbHbBIX
pAcyeTOB CKJIAA0K B APYTUX C/Iydasix AOMycKaeTcs
paccYMTBIBaThL UX KakK AJSl MONOChI HEPA3pe3HOi
TIMTHl HA LIAPHHUPHBIX onopax. 3a ofnopbl B JaH-
HOM cJly4ae MPUHUMAIOTCS MeCTa COIMPSIKEHHST
rpaHeit, a 3a MpoJeT TUIUThl — LUMPUHA IpaHei.
Yucno nponetoB NpUMHUMaeTca He MeHee ABYX U
He 6onee naTH. COOTBETCTBEHHO KOHCTPYKTUBHO-
MY pELLEHUIO KpaiiHsIg Omopa TUIMThl pacCMaTpH-
BaeTCA KaK LUADHUPHO-, YMPYro- MM XecTKo3a-
LeMICHHas.

Ilpu 3TOM HOpManbHbBIE YCHAMUS U pacyeTa
ceyeHuit rpaHeit nonyckaercs onpeacnsThb 6e3 yyera
HEepPa3pe3HOCTH MIUTBI KaK CTAaTUYECKH ONpeAesIn-
Mble BEJTMYUHBI,

8.9 PacyeT ckyanok OTKpbITOro nmpoduns pe-
KOMEHYeTCS MPOMU3BOAUTh, KakK MPaBHJIO, C yye-
TOM MOMEHTOB, BbI3bIBAIOLLIUX MOMEPEUHBIA U3rH0
rpaHeit. COOTBETCTBEHHO apMMPOBAaHME IUIUT W
NOAKPEIISIIOLMUX pebep rpaHeil, a TakxKe HUX CO-
NpsiKeHUI peKOMEHAyeTCsl TPOeKTUPOBATh C yye-
TOM BO3MOXHBIX U3TUOAIOIIMX MOMEHTOB.

ITpensapuTtebHBI pacyeT MONEepeyHbIX MO-
MEHTOB B OT/EIbHBIX CKAAKaxX TpaneuneBUAHOro
1 MPSIMOYTOJILHOSO CEYEHMIT ONYCKaeTC MPoU3-
BOAMTDb KaK JUIsi KOHCOJIBHbBIX MJIMT C 3alLEMJIEHU-
€M [10 BEPTUKAJILHON NIOCKOCTH CUMMETPHH.

8.10 Pacyer npenBapuTeNbHO HAMpPSKEHHbIX
CTBbIKOB CK/IAAYaTbIX 3/IEMEHTOB, BBIMOJHIEMbIX C
NPUMEHEHUEM BCTABOK U3 CTEPXKHEBOI apMaTypbl
(puc. 8.7), Npou3BOAUTCS MO NMPOYHOCTU M pac-
KPbITHUIO TPELLMH U3 YCIIOBUA 00eCNEeYeHUS] COXpaH-
HocTH apmarypwt cornacHo CIT 52-102 u cneayio-
LIUM PEKOMEHIALUSIM:

a) CeucHHe CTEPXKHEi-BCTaBok A, . - onpene-
NSIETCA KaK MU KeNe300eTOHHOro M3rnbaemoro
cedeHusi. Ecnu BCe CTEPXHM M KaHATHI pacnoso-
XKEHBI B TOJIKE, TO CEUEHHE CTEPXKHEH-BCTABOK
NONyCKaeTcst onpeaeaats no gpopmysne

_M
Y Rn '

s,ins —

(8.3)

rne R — pacyeTHOe COMPOTUBAEHWE CTaNH
CTEpXXHEH~BCTAaBOK;
Y, — K03 duUKUEHT ycnoBuit paboThbl, yun-
ThIBAIOLMI1 BOSMOXHBIE 3KCLEHTPH-
CUTETHl U Oc/labneHusi B 30He aHKe-
POBKH CTBIKOBbIX CTEPXHER, MPUHU-
Maemblid paBHbiM (,8;
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M — n3ruGalomit MOMENT B CEYEHUH CThI- A, R. — COOTBETCTBEHHO MJIOLIANL CEYEHUS U
Ka, pacyeTHOE CONPOTHUBJIEHHE MPOIOSIb-
g, — 0NEYO BHYTPEHHEN napbl, HOI apMaTypbl B 30HE aHKEPOBKM Ka-
H — KOJIHUECTBO CTEPXHEN, HaTOB ¥ CTEPXHEW-BCTABOK.
0) cedyeHHe CTaNbHLIX AHKEPHBIX YIIOPOB Ha
BCTaBKaX U KOJIONOK PEKOMEHAYETCS OTIPENesTh: Kouctpynposanne cknanku

U3 vCJIOBUA CMATHA NO KOHTAKTHBIM NMOBEPX-

8.110 1 apMé -
HocTsMm cornacHo CIT 53-102 no dopmyane CHOBHYIO PACTAHYTYIO apMatypy Ganou

HbIX CKJIAIOK PEKOMEHAYETCS MPOEKTUPOBATH IMPsi-
N, < 2Y5|Rp’4c’ (8.4) MOJIMHEMHOI NMpeaBapUTe/NIbHO HAMpSXEHHON u3
BbICOKOTPOUYHbIX apPMATYPHbIX CTEPXHEI KiaccoB

r — ycuaue B KaHaTe,
e N, yews re A600, ASO0 wiKM apMaTYpHBIX KAHATOB (I10OIycKa-

Cc

 — KO pULUHEHT YyCoBUit paboThl, paB-
¥sy Hbli'?g 89 y p p €TCH MPUMEHSTb CTEPXHHK avaMeTpom 20 MM M
T 6onee n3 ctanu knacca A540). Ipu sToM nuamertp
R — pacueTHOe COMPOTUBJICHUE CMSITUIO .
p CTepXHeH U KAHATOB, pAcrnonaraembiX B yTOJIUECH-
cranbHoro yropa cortactio CIT 53-102;
. HbIX YacTAX CKJAAAOK M B IpaHsX, BbiOUpaercs, no
A. — naowans ceyeHus ynopa;

BO3MOXHOCTH, HanbobWIHUM C yueToM TpeboBa-
Huit CIT 52-102.

B cnyuyae Heo6XOAMMOCTH PACNONOXKEHUS
N, < |~5Y.x, RA.. (8.5) npeaBapuTeNbHO Hanpﬂ)KfHHOVl apMaTypbl Ha OT-
JIENbHBIX Y4aCTKaX HUXHEN WU BEPXHEN 30H CKNa-
IOK (HanpuMep, B KOHCONbHO-0aN0UHbIX CKal-
Kax, puc. 8.3) pekoMeHAyeTCs MPOCKTUPOBaTh
NpPAMOJIMHEHHYIO apMATYPY TONBKO Ha TEX y4yacT-
Kax, riae oHa tpebyercst no pacuety. Ha apyrux
YYACTKaX CKJIAAKHM MOHTAXHBIE CTEPXHU UAY Ka-
HATbI pacnonaraiorcs 6e3 cuerieHusi U MOryT ObiTh

(4
U3 ycloBust cxaTtus 6eToHa roa aHkepaMy —
cornacxo CI1 52-101 no gopmyne

rae A, — TIOUAAL CEYEHMsT AHKEPHON KOJIOLKH;
R, — npu3smeHHas npouHocTs 6eToHa.
Kpome Toro, pacuetHoe ycunue N B npenBa-
PMTENLHO HANpPsXEHHbIX KAHATAX U CTEPXHIX-
BCTABKaX B PACTAHYTOU 30H¢ (puc. 8.0) a0IKHO
YAOBJIETBOPSITh YCOBHIO

N<R, A+ RA, (8.6) yaaneHbl MOCjHe OTIYCKA UX HATSXXEHUS U OCBO-
5, {o¢ s o
60XxneHUsI CKIIAAKH OT (popMbl. [11si 3TOrO B COOT-
rae A, — ceuenue OCTOHA, B KOTOPOM pACio- BETCTBYIOLIEM MeCTe oOpbiBa apMaTyphbl Npeayc-
JIOXKCHDL! AHKCPHBIC KOJIOAKH; MaTPpUBAIOT BbIEMKWU B CTEHKE CKJIaAKW, yepes
Rbs,loc — TMNPHUBCACHHOC PACYCTHOE CONPOTHRIIC- KOTOpbl€ CTEPXHMU MJIKA KAaHATbl MOTYT ObITb 00-
HUC OCTOHA CKATHIO C YHETOM BAMS- pe3aHbl UAU OCYLUCCTBJICH Pa3beM COCAMHUTEIIb-
HUsl KOCBEHHOW apMmaTypbl B 30He¢ HbIX MY()T MEXAYy OCHOBHOH apMaTypoii U MOH-
- MCCTHOTO CKAaTHA B COOTBETCTBMH C TAKHBLIM yIIMHUTENEM. Pa3Mepbl BLIEMKM MPUHU-
n.6.2.45 CIT 52-101; MAIOTCSL:
Mpsian T1-7: 8215
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d — APMHUPOBAHNHC CKAAIKH, 0 — NCTANL BICMKH 131 fepepe3aHia KallaToB 3A€KTPOIOM

Pucynox 8.3 — IlpuMep apMUpOBaHMA KOHCOJILHO-02N0YHOR CKJIAJKW NOKPHITHA NPAMOJIHHEAROI NPeABAPUTENILHO
HANPAXKEHHOI apMaTypoii ¢ 00PbIBOM KaHATOB B COOTBETCTBHHM € 2NIOPOHi MOMCHTOB
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MO HANpaBieHWIO, MEPTIEHAUKYASIPHOMY OCH
apMatypol, a =d + §/2;

MO HANpPaBJeHMIO, NMapANJicIbHOMY OCU apMa-
Typbl, b < 44 mM;

no rnybuue ¢ = (d + 8)/2,

rae d — QMaMeTp CTepXKHs WM KaHara.

[Tpu A0CTATOUHOI TOJLIHHE CTEHKH (S > 40 MM)
BO3MOXHO NMpPUMEHEHUE IPEABAPUTENIBHO HAMpPS-
JKEHHOW apMaTypbl ¢ OTTHOOM M3 HUXKHEN 30HbI
CKJIa[IKU B BEPXHIOIO.

8.12 I'paHu GaJIOYHBIX CKJIAAOK apMUPYIOTCS
OAMHAPHLIMU CBAPHBIMHU CETKAMM, PaclONOXEH-
HbIMU B CPEAMHHOM MJIOCKOCTU IPaHeid, eciv OHKU
He ToABEPXeHb! U3rMOY U BO3MOXHOI noTepe yc-
TOHYMBOCTU, MU ABOMHBIMHU, pacnojaraeMbiMu
B COOTBETCTBUH C 3MIOPOI NnonepeyHbix u3rubdaro-
1LLUX MOMEHTOB.

B 30Hax aHKepOBKM NpelBapUTENLHO HaMpsi-
KEHHO# apMaTypbl OKOJIO TOPLIOB CKIafoK PeKo-
MEHAYETCS NpeaycMaTpHUBaTh MOMEPEYHYIO apMma-
TYpY, NMPEeIOTBPALUAIOLLYIO PacCcnauBaHUE MONOK
WU CTEHOK (puc. 8.4).

8.13 XKecTkue y3nb! CONpsiKeHUs rpaHeit cbop-
HBIX ¥ MOHOJIUTHBIX CKJIAJIOK PEKOMEHAYETCS! KOH-

1

-~ L4 77
/

80

4

I — npeasapuTenbHO HanpsixeHHas apMaTypa; 2 — nonepeu-

HBIE CTEPXHW; J — BCPXHUE CTEPXHU U UX 3aae1Ka; 4 — ceTKa

Pucynox 8.4 — [Ietanb apMHPOBAHKA MOJIKH W CTEHKH B

TOPUEBOii 30HE CAMO3AAHKEPOBAUMSA NPEIBAPUTE/ILHO HA~
NPSXEHHOH apMaTypbl

a) 6)

CIl 52-117-2008*

CTPYHPOBATb KAaK BXOAALUME YIJibl XENe300€TOH-
HbIX KOHCTPYKLMII ¢ MPUMEHEHUEM TMEPECEKalo-
LIMXCsl CTEpXHEI uan ceTok (puc. 8.5) mns toro,
4yTOObl PACTSIHYTbIE CTEPXHM MMENU TpedyeMmyto
JUIMHY 3anesku corniacHo 1. 8.3.21 CIT 52-101.

8.14 C uenbio ynpolueHua KOHCTpYKUMK hopm
¥ npouecca GETOHHPOBAHUSA 31EMEHTOB COOPHBIX
CKNAA4aThiX MOKPBITUI M3TOTOBJIEHHE CKNAAOK
MOXET MPEeRyCMaTPUBATLCS HA TUIOCKUX WAPHUP-
HBIX MOMAOHAX ¢ MocneaylowmM uarnbanueM. B
3TOM Cliyyae Ma3 Cc MepeceKaiollieil ero Hepaspes-
HO# apMaTypo#l OCTaBASIIOT HE3a0eTOHNPOBAHHbIM
(puc. 8.6). IMocae mornba rpaneii 1o 3anaHHOTO yT/1a
HAKJIOHa MOrYT ObITh POU3BEAEHBI CBApKa apMa-
TVPbl U YCTAHOBKA JOMONHHUTEAbHBIX CTEPXHEN U
CETOK, a 3aTeM 3aMOHONMYUBAHHME Yy3JI1a GETOHOM
NMPOYHOCTBIO HE HUXE TIPOYHOCTH GETOHA rpaHeit.
IMpenBapuTesbHO HANPSXKEHHAs! apMaTypa MOXET
HaTArUBaTHCS Ha yNopsl UM HA GeTOH U pacrnona-
rarbcsi B 0eTOHE 3aMOHONUYMBAHUA.

8.15 C6opHble GanouHblie CKIaaKHU Tpaneume-
BUAHOI UM TPEyronbHoM (HOpMbl CEYEHHS pEKO-
MEHyeTCsl MPOEKTUPOBATh U3 OTAENbHBIX MO MIN-
HE 3IEMEHTOB, COCAUHSIEMbIX HAa MECTE CTPOUTEb-
CTBa.

CTbIKW TAKMX 3NEMEHTOB CleayeT npeaycmar-
PUBATb B MEHEE HATMPSKEHHBIX YYACTKAX CKJIANKH,
B MJIOCKOCTHX, NEPTICHAMKYJISAPHBIX ITPOAOJIbHOM
OCH CKNaAKU. MUHUMAIbHASL LWIMPHHA 3AMOHONH -
YEeHHOTrO LBa MPUHUMAETCA C YUETOM AMaMeTpa
CTBIKYEMBIX CTEPXHENH U KOHCTPYKLIMU UX COeAM-
HEHMs1, HO He Gonee 250 MM.

CThikKM COOPHBIX CKNANOK C HEHAMPSXEHHON
apMaTypoil, pacnonoXeHHble B 30HaX NeWCTBUS
U3rnbaolux MOMEHTOB, NMPOEKTUPYIOTCH C MpHU-
MEHEHMEM CBAapPKH BbIMYCKOB apMAaTypbl U MocJe-
NYIOLIEr0 3aMOHOJIMYMBAHUS LUBA.

CrbIK# CKIAOOK C MPeABAPUTEILHO HAMPSXKEH-
HO# apMaTypoX A0MYCKAaeTCA NPOEKTUPOBATh LUU-
pUHOIT He MeHee 40 MM u He Oonee Luara none-

8)

a — OTAEAbHbIMKI CTCPXHSIMH; 6 — CBAPIBIMM CETKAMK, 8 — NOJOXCHHIC CCTOK FIpH CBapkKe, / — BepXHHE CTCPXHH: 2 — TO Xe,
HHXHHE; 3 — apMupoBalne B ByTax; 4 — NONCPCUHBIC CTEPKHU NEPECCKAIOWNXCA CETOK; 5 — TO X¢, Npoaonbiibie; 6 — MecTa
TOUEUHOM CcBapKy

Pucynox 8.5 — Apmuposanne nepeceKalouUMHCA CTEPXKHAMM KECTKOTO CONMPSKEHHS IPaHeil TpeyroJbHOH CKIaaKn
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CIT 52-117-2008*

| — 6eToH 3aMonoANuuBAINS; 2 — OTrHBaeMBIC U CBAPMBAC-

Mble BBIMYCKH; 3 — MPEABAPUTENHIO HANPSLKCHHAS apMaTypa,
HarsrieaeMas Ha ynopol Gopsnl; 4 — 1010NHUTENbHBIC CCTKH

Pucynox 8.6 — Apmuposanue yaiua cKAaN0K, H3FOTAB-
JIUBACMBIX NOYHOOM 10 €ro 3aMONOINYHBAHNA

PEUYHOI1 apMaTypbl B CTEHKAX CKAaAKK 6e3 Bbinyc-
KOB HeHanpsiKeHHOH apmatypsl. [lpu 3Tom npo-
NoJibHas NPCABAPUTENbHO HANPSIKEHHAs apMarty-
pa CKAAAKM € HATHXEHHEM Ha OCTOH pacronara-
€TCH B Ma3axX UM KAHAIAX C NOCACAYIOWUM UX 3a-
MOHOJIMUHBAHHUCM MY MHBEUMPOBAHUEM,

8.16 CTbikY B CKNaAKax TpaneumeBMAHOTO ce-
YEHHS, COOMPAEMbBIX M3 MPeaABAPUTETLHO HAMPS-
KEHHDBIX N1EMEHTOB (puc. 8.7), peKoMeH1yeTes npo-
CKTHPOBATL NMPHTOPLUOBAHHLIMK (JIOMYCKACMBIE
OTKJIOHEHUS 3430pa KacaHus OT INMPOCKTHOIO He
bosiee 0 + +3 MM) C MPOMA3KOIl CTbIKYEMbBIN NO-
BEPXHOCTEH IMOKCUAHBIM KJICCM C MEJIKHM HanoJ-
HUTEIEM U MOCACAYIOUIMM O0XKITHEM C TTOMOLILLIO
[1PEABAPUTENILHO HATPSIKCHIIBIX APMATYPHLIX BCTa-
BOK, pasMeUlacMbIX B PaCTAHYTOIl 301€ CRIUIKH.
BcTaBki caeaver npuHUMATL M3 CTEPKHEBOI rO-
psuexkaranoit cranu knaccon A600. ABO0 ¢ mexa-
HUUYECKUM MO DNEKTPOTCPMHUCCKHUM HATSLKCHH-
€M, BuinoanseMun cornacno CI1 52-102.

8.17 Mopmbl nonepeHoro ceeHHs HpH3Ma-
THYECKHMX CKJIA/IOK TPEYTONALHOIO M TpareLHeBua-
HOrO ceyeHuii BLIOUPAIOTCS 113 YCNOBHH NPOH3-
BoacTBa padoT, TpeboBaHIi APXUTCKTYPHOIH Bbi-
pPA3MTEeAbHOCTH, & TaKXe C yUCTOM CACAYIOUIMX
OCOOEHHOCTE(1:

TPANEUNCBHAHDBIE CKIAAKW € FOPHIOHTANLHO
HANPaBACHHLIMHY NOAKAMH B CXKATOIl 30HE MEHI>-
We CKJIOHHLI K NoTEPe YCTOITUUBOCTH HAKAOHHBLIX
CTCHOK U MMEIOT CYIUECTBCHHO OONbLINI MOMCHT
WHEPLMK, YCM TPCYTOAbHbLIE TOH XK€ BBICOTDI;

] — anHMs cThIKA; 2 — NPCABAPHMTENbHO HANPSIKEHITas apMa-
Typa 2IeMenTa; 3 — NpeaBapHTENbHO HanNpspKetiible BCTABKH,

4 — aHKCpHBIC KOMOAKHU

Pucynox 8.7 — Koncrpykuus npeasapureibH0 Hanps-
JKEHHOr0 CTBIKA 3JICMEHTOB 0aJ0YHBIX CKJAAN0K

TpaneuUneBUAHbIE CKNAAKK C MONKAMI TOIbKO B
PACTSIHYTOH 30HE yA00HEe /U1 UX ONUPAHMsL U Tpe-
OYIOT MEHbLIE NMONEpeUHOH apMaTypbl Ha MOHTAaX-
HLIE YCHIIAS, UX HEAOCTATKOM SIBJISICTCS HEoOXoaun-
MOCTb 3AMOHOMUUUBAHHUA CTLIKA MCXKAY CKIAIKAMHU
MO HU3Y AOTKA, OTBOASIUETO € MOKPBLITHS BOAY;

3AMOHOJTMYECHHDbIH CTbIK TPEYTONbHBIX CKAAA0K
PEKOMEHAYETCH 1ENAaTh TONbKO MO BEPXHEH KPOMKE;

uejiecoodbpa3Ho BLITONHATL TPAICUMEBUAHBIC
CKAANLKH C NMOAKAMH B CXATOH M PACTSIHYTOM 30-
HAX € 3AMOHONMYUBAHHEM CTbIKA B CXaTOH 30H€E,

HaknoH W wupuily nonok pexoMeHAyeTcs
BLIOHPATH METOAAMU OMTUMMIBHOIO MPOEKTUPO-
Batins. ONTHMAIbHBIMU BIIOTCH CeueHHs, 00ec-
MCUMBAOILHC HAMOOALIUYIO KECTKOCTHL CKAANKHU
AN 3AUMAHHON TLT0LAAM CEYEHUS.

IMpit COBMECTHOM ACUCTBUH MOJIC3H0M paBHO-~
MCPHO pacnpeaeeHHON HArpy3ki U COOCTBEHHO-
ro Beca ONTUMUILIOC NOMEpEeUHOe CeUeHHE 101~
XHO UMETH (HOpMY, 3AHUMAIOULIYIO [1POMEKYTOU-
HOE T10JIOKEHUE MCXAY OHEPTAHUsIMU CKIAMNOK,
npuBCACHHBLIMK Ha puC. 8.8, oTBeyaoWIUMI ONTH-
MaJILHBIM NONEPEYHbIM CEYEHUAM TONLKO NS HA-
Ipy3Ku, pasHOMEpHOI No njoutaaM noKpbITUs
(oueptanue 1), u Anst Harpy3Ku coOCTBCHHOTO Becd
CKJIaaKU (ouepTaHue 2).

a) 6)
I
] A I
7
N % a
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43° 4998’
0.749a

d — TPCYTOJNbHLIC CeHCHUS, 6 —

0.5 0.751a_

A TpAneUMeBUALTLIC ceteHUs: [ — s

\ HATPY3KH NOCTOSNINON HIITCHCHB-

HOCTH O 1WHPHNC CKNAARK, 2 —

13920 LTS (LArPYIKH COOCTRCINIONO BECa
CcRAAAKU

1 10.124¢ Pucynox 8.8 — Onrumanbubic

L)

0,707a
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9 HunuHapuyeckue
H cKJaayarbie 060104KH

9.1 OcHoOBHbBIE NONOXKEHHSA

9.1.1 UuannapuyeckuMu obosnouxkaMu (puc.
9.1) Ha3bLIBAKOTCA TOHKOCTEHHbIE KOHCTPYKLUHU,
COCTOSILUME M3 CEAYIOLIHNX OCHOBHbBIX 3JIEMEHTOR!

TOHKOH MAWUTHLI, QUEPUCHHOW MO UMAMHAPH-
YeCKO NMOBEPXHOCTH (COBCTBEHHO 000N04KH);

GOPTOBbLIX INCMEHTOB, OKAUMIJISIIOLLIMX 000104 -
Ky BIOAb KpaitHKUX 0Opa3ylouinx;

nonepeyHbix anadparM 10 KpUBONHHEHNHDBIM
KPasiM, OMUPAIOUIMXCA HA KOAOHHBI WM CTCHBI.

Ecau ToHkasi naMTa ouepueHa no npumaru-
YECKO IMOBEPXHOCTH, BMHCAHHOW B LIMIMHIAPH-
4eCKYI10, [MOKPbITHE HA3bIBACTCH CKIIAAUYATHLIM (pHUC.
9.2). OGONOUKHK U CKIIAAKN MOTYT ObITh [MAKUMHU
v peOpuUcToiMu.

9.1.2 PaccTosaHue MexXay OCIMH OTIOPHBIX IU-
adparm /; Ha3bIBaeTCA NponeToM obonouku. Pac-
CTOsIHUE MEX1y 6OPTOBLIMM IAEMEHTAMM [, Ha3bl-
BAE€TCS JUIMHOM BOJHBLI. BbicoTa oGonouku, skiio-
yasi GopToBbi¢ 3/M€MeHThI, 0003HAYaeTcs uepes A.
Crpena noabema 060104Kku 6€3 GOPTOBLIX INEMEH-
ToB 0603HauaeTcs yepe3 f. HanpasneHune no obpa-
3ylOLIEl BAOAL NPOJIETA /, HA3bIBAETCA MPOAOIL-
HbIM, & MO Hanpasasioieil BaoAL mponera [, —
TNonepeyHbIM.

I — nnyta 060a0uku; 2 — anadiparma; 3 — 60pToBoil 2teMenT

Pucynok 9.1 — IInaunaprueckue 0060104kH

CIT 52-117-2008*

(0,25—0.4)1, (0.25—0.4),
S S U
(0.25——0\4)[2 (0,25*0,4)/1
A o S N S

Pucynox 9.2 —Tunm cKknamyaTex 00os104ek

Pucynox 9.3 —Cxema o6ono4xu ¢ auadparmamu, me
COBNANAIOWMNMY C JVIHHOH BOJHBL

MHorososiHOBble 000JI04KH MOHOJIMTHO CBS3a-
Hbl Mexny coboit U umeloT obume 6OpTOBLIC 1E-
MeHTH (puc. 9.1, 9.2). [Tpu 31OM pasnuyaior Kpaii-
HHUE U NPOMEXYTOUYHbIE OOPTOBbLIE 3NEMEHTDI.

Paccrognue L Mexay ocsiMH KONOHH, noauep-
XHUBawlux auadparmy (puc. 9.3), B obwem ciay-
yae MOXET He COBNajaTh C AIHHOI BOAHBI 000-
JIOYKHK (CKNanKu).

9.1.3 Llununapuyueckue ¥ cKiaguatbie 06004~
KM B 3aBUCMMOCTH OT OTHOLLEHHUS NpoJieTa K [INHE
BOJIHb] YCJIOBHO MOAPA3ACAAOTCA Ha JUTMHHbIC — NPH
,/l, 2 1 v xopotkue — npu /|/l, < 1.

Tpu onpeaeneHUn yCUAUK M pacueTte 060J0-
Y€K Mo NpeaeabHblM COCTOSTHUSIM CAEAYET YUUThI-
BaTb pekoMeHaaunu CIT 52-101 u n. 4.2 Hacros-
wero CIT.

9.2 PekoMeHIalMK NO pacyeTy MIHHHBIX
HHIHHAPHYECKHMX M CKI2XYATHIX
obonouex

9.2.1 B oGtuem cnyyae onpefeaeHue yCUIUA B
IVIMHHBIX UMIMHAPUYECKHUX 00004YKaX M CKaal-
Kax PeKOMEHOYETCS MPOU3BOAUTD C yyeToM nedop-
MALMK MONEpPEeYHOro KOHTYpa B COOTBETCTBUH C
noayMoMcHTtHo# Teopueit. [1pn atom narnbaroiume
MOMEHTbI M|, NeACTBYIOIME HA NAOLMANKAX 10O-
nepevHoro ceuyeHusi 060J0YKH, COOTBETCTBYIOLLNE
MM NOTEPEYHbIE CUAbl (|, a TaKXe KPYyTSLIME
MOMeHTBl T u T, npuHMMAIOTCH BCAEACTBME He-
3HAYUTE/IBHOM BETMUMHBI PABHBIMU HYIO (pUC. 9.4).
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CIT 52-117-2008*

a — noaHast CXeMa )’CIUIH“; 6 — YCHANA. YYNTBIBACMbIC NPH
pacuere
Pucynox 9.4 — Ycunns, AcHCTBYIOUMC B LIMUHBIX 1H-
JHHAPHICCKUX 000104KaX U CKlaaKkax

Cunbl N, neiicTBylouiMe HOPMUIbHO K MOLIAN-
KaM MpPOAOALHOIO CeYeHUsl, a TAKXE BO3HHMKAIO-
ILME Ha Tex Xe IIOLAAKAX fonepeyHble cuibi Q
YUUTBHIBAIOTCS B pacyere, HO HE OKa3biBalOT He-
MOCPENCTBEHHOIO BAMSAHUN Ha noadop ceyeHui.
Pa3meps! cevenuit onpeaensiioTcs B nepBylo oue-
peab BeAUYMHAMU HOPMaNbHBIX yCUIui N, neit-
CTBYIOLLMX H& NJIOLMARKAX MOMEPEYHOro CEYCHUS,
CKaIbIBAIOIWHMHY YCHAUAMU S 1 M3rnbalomumu
MOMEHTaMHU M, BO3HMKAIOWMMH Ha MAOLWAAKAX
MPOAOJBHOrO CCYCHUS 000NOUKHU UNU CKIIANKH.

9.2.2 B psane yacTHBLIX cayuaeB (HanpuMep, B
KOHCTPYKLMUSN, ONEPTLIX MO yraaMm, npu aei-
CTBUM PaBHOMEPHO pacnpeleNcHHOW Harpy3ku
n 6onbuIoil BenuynHe otHowenusa /;/l, npn 60.b-
11I0H XeCTKOCTH MornepeyuHslX pebep 1 Ap.) B3a-
MMHOE BIUSIHME MOMNepeYHbIX U3rubaroILuX MO-
MEHTOB W MPOAObHLIX HOPMANILHBIX YCUAKIA OT-
CYTCTBYET WJIM HACTOJbKO HE3HAYUTENbLHO, YTO
JUIsl yIIPOLUEHUS pacyeTa MMKU MOXHO NpeHed-
peyb M pacCUMUTHIBATH ODOJOUKH M CKIAAKM KaK
OaJIKN KPHBOJMHERHOTO MOMNEPEYHOTO CEUYEHHUSI.
B kaxaom oTnenbHOM cayyae IpUMEHEHME yn-
POULIEHHBIX METOAOB pacyE<Td AOJXKHO 6thb MO-
TUBUPOBAHHBIM.

9.2.3 B MHOTOBOJIHOBBIX MTOKPBITUSAX MPU KOH-
CTPYKLIUAX, ONEPTbIX MO YraaM, KpaitHue nony-
BOMHBI MOXHO MPUOIMXKEHHO PaCCUMTHIBATL KaK
NOAYBOAHBI OIHOBOJIHOBOI 000/I04KHM UK CKald-
KU, UMELIE CUMMETpUYHOe ceueHue (puc. 9.5,
a). CpenHue BOJIHbI MHOTOBOJIHOBBIX 000/104eK U
CKJ1aA0K MOXHO MPUOIMXEHHO PaCCYMUTHIBATD KaK
000J104KM (CKJIaAKH), Y KOTOPbIX MPOAOIbHBIE Kpasi
3aKperieHbl OT CMELIEHWI B TrOPU3OHTANbLHOMU
NMNOCKOCTH U MOBOPOTA B MJIOCKOCTH MOMNEPEYHO-
ro ceueHus (puc. 9.5,0).

9.2.4 InuHHble UUIURAPHUYECKUE 000T0UKH
U CKJIaAKK MO NMPOYHOCTH, XKECTKOCTU U TPELLUU-
HOCTOIKOCTM PEKOMEHAYETCH PACCYUTLIBATHL C
y4eTOM 00pa3oBaHus TpeLWIMH B BOPTOBbLIX 37€-
MEHTaX M MAUTE U TPELLWH BAOIb 06pa3yrouux B
ruTe (MM TpeluuH B nonepevyHbix pebpax, Ko-
TOopbie B COOPHbBIX KOHCTPYKIIMSX MOTyT 06pa3zo-
BBIBATBCH YX€ Ha CTadlHU MOHTAXa KOHCTPYK-
LMK) B COOTBETCTBUM C METONAMU, U3NOXKEH-
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[ /2] 121

a — CXCMA HArPy3KH M PacycTHas cxeMa KpaitHeil Boinbl; 6 —
pacueTHasi cxema cpeaHel BOJIHb

Pucynox 9.5 — K npnOnmxeHHOMY pacyetry MHOr0BOJI-
HOBBIX 000JI04€K M CKNANOK

Pucynox 9.6 — Cxema TpemMH B JUTHHHOH UMJIHHAPH-
YyecKoit 00onouke

nbeiMu B Pykosoactse (npunoxenne b). Kocole
TPEeIUHbI B yraax (puc. 9.6) mpakTuyecKu He
BAMSIOT HA paclipelefeHue YCUAUI npu IKCN-
JlyaTallMOHHBIX Harpy3kax B CpeAHHMX, pacyeT-
HBIX ceueHMsIX 000J04uKkH (CKAAAKM) U MPHU pac-
yeTe He yuuThiBaloTcsi. PacueT no o6pasoBaHuio
TPEWMNH B HOPMANbHbLIX CEHEHUSIX ¥ BIOJAbL 00-
Pa3ylIIUX PEKOMEHIYETCSI MTPOU3BOAUTL C Yue-
TOM njacTndeckux nedopMallmit B pacTIHYTO#H
30He OeToHa.

JIns pacuera WIMHHBIX UMJIMHAPUYECKUX 000~
NoYeK no oOpa3oBaHUIO U PACKPLITUIO TPELUMH,
XECTKOCTU MU MPOYHOCTU MCIIONL3YETCS TOT XKeE
METO[ pacyeTa ¢ yueToM aedopmauuil mornepey-
HOro KOHTYpPa, YTO W [UIS1 YIIPYrOi CUCTEMBI.

9.2.5 B paboTe HOpMaIbHBIX CEYeHU T 060104~
KM MIU CKJIAAKU C HeHampsraeMoi apMaTypo,
3aKOHCTPYMPOBAHHBIX COrNIACHO PeKOMeHAALMSAM
HACTOSILLEro pasnena, ¢ yBeJIUYEHUEM Harpys3ku
OT HY/Isl 10 MPeAebHbIX 3HAHEHUI MOXHO pa3iu-
YUTH Clienytolline YeTbipe cTaauu (puc. 9.7):

cmadus [ *MeeT MECTO NP MaJslbIX Harpy3Kax,
KOT/a HaINpsKEHUs! B PACTSIHYTOM YACTU CeueHUs
MeHbLIe MPOYHOCTH GETOHA Ha pacTaxenue R, ..
O6os0uKa B YKa3aHHOH CTalMU pacCYMUTbLIBAETCS
KaK OOblYHas ynpyras CUCTEMa C y4yeTOM TOTO,
4YTO apMaTypa yBeJTMYMBAET XECTKOCTh OOPTOBbIX
3NEMEHTOB, AN 3TOr0 PEKOMEHIYETCS BBOAUTD B
pacueT NpUBEeNEHHbIE CEYEHUS;



Cranms 1 Sy

Pucynox 9.7 — Craauu HanpsOKEHHOT0 COCTORHHUSA NO-
nepevHslX ceyeHuit 000104KH (CKIAMKK)

cmadus Ia HactynmaeT Mnpy NOCTUXEHHU Tipe-
JENbHBIX 3HAYEHUI HANPSAXKEHUN W YANUHEHUH
OeToHa pacTsaHyToi 30HBl. B GetoHe o6pasylorcs
TPELIMHBI, U B MeCTax TpeuiMH G6eTOH BbIK/IIOYa-
cres U3 pabotel. B 3T0it cTanmu paboTsl onpenensi-
10TCSI YCHJIKSG, KOTOpbl€ COOTBETCTBYIOT MOSBJIE-
HUIO TPELUMH B PACTSIHYTON 30HE CEYCHUS;
cmaous 11 (ocHoBHast pabouas ctanusi) HaCTy-
faeTr nocJje nosABAcHUs TpelwuH. B 3Toit cragum
ONpee/sAeTCA PACKPLITUE TPELUMH B PacTSHYTOM
30HE U NPOBEPAETCSH XKECTKOCTb KOHCTPYKUMH;
cmadus Ila Hactynaer, Koraa HanpsoKeHus B
apMarype GOPTOBbIX EMEHTOB JOCTUrAIOT Npeaena
TekyuecTH. JlaHHas cTaaus paboThl CeYEHNS UCTIONb-
3yeTCs MpU OLIEHKE MPEAS/IbHOIO COCTONHHUS KOHCT-
pyKuuu no npouHoctdt. [Tpy npoexTMpoBaKnK KOH-
CTPYKLIMU HAMPSIKEHUSI B apMatype 60pTOBBIX JJie-
MEHTOB B 3TO# CTAAMM NPUHMMAIOTCA PaBHBLIMU R
9.2.6 B npononbHbIX ceueHUAX ODONOUYKH UK
CKJIaAKW NAEACTBYIOT U3rnbdalolme MOMEHTBI K He-
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60blIME NO BENUUYKHE HOpMaNbHble CUabl, CHU-
XKCHHUE XECTKOCTU TPOAOJIbHDLIX CE€YEHHMN HEe3Ha-
YUTELHO BIAMSIET Ha MPOrvMbbl M Hecyllylo Crno-
cobHocTs obonouxku. JToatomy aist ynpolueHus
pacyera peKOMEHAYETCs: MOC/E MOSIBIEHUS TPEUIUH
PAacCMaTPUBAThL MPOAOJIBHBIE CEYCHUS KaK HM3rH-
GaeMble, OMNpeaesisis XECTKOCTb, pacKpbITHE Tpe-
LWKHH ¥ npoyHocTh no dopmynam CIT 52-101.

Tlpu noctrxeHuu mNpenenbHbIX MOMEHTOB B
NPOAOJALHLIX CeYeHHUsIX B 000JIOUKE MIIH CKNaake
00pa3yloTCcs MIACTUYECKHUE LIIAPDHUPHI, BEIMYMHA
MOMEHTA B KOTOPBIX C POCTOM HAarpy3Ku OCTaeTcCs
nocrosiiHoit. ObpazoBaHUE TPeX MPOAONLHBIX MAA-
CTUYECKMX WIADHUPOB NPUBOAUT K 3HAYUTENbHO-
MY yBeUYEHHIO AehOpMaALIMil U PACKPLITHIO Tpe-
wimH. [ToaToMy 3Ta CTanUs UCTIONb3YETCs MPH OLIEH-
Ke rpeaeabHOro COCTOSIHHA KOHCTPYKLIMH 10 POy~
HOCTH, KOrZa NMPUYUHOW pa3pylieHUs SABISETCS
HEOCTATOYHAS TNPOYHOCTD TUIMTHI.

9.2.7 CraTuueckuit pacyeT KOHCTPYKUMHU [OCne
BbIOOpA €€ reOMEeTPUYECKMX Pa3MEPOB PEKOMEHAY-
€TC# BBIMOJHATL B COOTBECTBUHM C METONAMM, H3NO0-
>XeHHbIMU B Pykosoncte (npunoxexue b):

OMNpeAesAIOT MPOAOJABHYIO apMaTypy GOPTOBBIX
3N1EMEHTOB Mo ¢opmyne 9.1 1 pacCUUTBLIBAIOT KOH-
CTPYKLHMIO B YIPYTOH CTAMM C YYETOM apMaTyphbl
OOpPTOBBIX 3/IEMEHTOB,;

MO MOJYYEHHBIM U3 pacyeTa MOMEHTAaM C yuye-
TOM pekoMeHaauuit m. 9.2.9 nonGupaiot nonepey-
HYIO apMarypy IUIUThI;

Ha OCHOBE pacyeTa Ha MpeablayLIeM 3Tane Ha-
XOAAT [MONOXEHUE PABHOAEHCTBYIOWEH YCWIHIA B
CXAaTON 30HE CEYEHUSI, PACCTOSIHUS OT Hee JIO LIEH-
Tpa TAXECTH PACTAHYTOro GETOHA Z, ¥ apMaTypbi Z,
¥ BEAMUMHY MOMEHTa BHEWIHNX cua M, cooTset-
CTBYIOLLIETO MOSIBNEHUIO TpeluuH (. 9.2.10 u 9.2.11),
M PaCCUMTBIBAIOT KOHCTPYKUMIO C YYETOM TPELLUH;

M3 pacyeTa HaxoasT 3MIOPY NPOAO/bHBIX YCH-
SN B TIOTIEPEYHOM CEYEHHUU KOHCTPYKLIMH, a no
Heil — paBHOAEHCTBYIOWYIO YCUAUWA B CXaTOM
30He, BEJIMYMHY eya BHYTPEHHEN Napbl CUA Z U
MOMEHT BHYTPEHHUX cun M,

paccYMTHIBAIOT KOHCTPYKLHMIO C y4eTOM Tpe-
1mH. Tlo nonyyeHHBIM pacyeTHbIM AAHHBIM HaX0-
JAT NepeMeLleHusl KORCTPYKLMK, a no ¢opmyne
(9.2) onpenensiloT pacKpbiTHE TpeLUHH B GOpTO-
BbIX 3/IEMEHTAX;

B COOTBETCTBMM C yKa3zaHMsAMHM nr. 9.2.15, 9.2.16
MPOU3BOAAT PACYET YIIOBbLIX 30H U AnagparM 060-
JIOUEK.

9.2.8 Inowaab OCHOBHOW NMPOAOALHOI pac-
TAHYTOW apMatyphl A, ycTaHasauBaemoit B 60p-
TOBbIX JIEMEHTAX, MOXeT OblTb OnpeneneHa Mo
¢opmyne

M
4= R0 e.n
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rme M — w3rndaoWmMil MOMEHT OT BHELLIHUX Ha-
Ipy30K B PacCUETHOM NOIEPEeYHOM ce-
YeHUKH 000NIOUKHM MNIHM CKITallKU;
Iy — pabouas BbICOTA ceuyeHust 06ONOUKH
WIN CKJIAAKH, paBliast noJnoi BLIco-
T€ 32 BBIYETOM PACCTOSIHUS OT HHXK-
HEH I'paHn OOpPTOBOIO 3NEMEHTA 10
PaBHOACHCTBYIOLICH YCHIIMI B PACTS-
HYTOW apMatype.

9.2.9* llonepeyHylo apMaTypy MIUTbI U apMa-
Typy ronepedHbix pebep Ha yyacTkax, NMpUMbIKa-
IOLKMX K OOPTORLIM 3JIEMCHTAM, ONPEAC/ISIOT CO-
rinacHo CIT 52-101 no ycunusim 13 pacyera 060-
JIo4eK M CKAAAO0K KaK ynpyrux cucrem. s pacye-
Ta B [1OMEPEYHOM HarnpaBIeHUH HEOOXOLUMO pac-
CMOTPETb YCAOBUS PAaBHOBECHSI MOJOCKH EAUHUY-
HOM 1WKMPHHD!, BLIDE3AHHOM B JIIOOOM CEYEHUM 1O
anvHe obonouku. Takas NOMOCKA NPeaCTABASET
c000#i KPUBONMHEUHYIO MIUTY, KOTOPYIO MOXHO
pacCcyMTaTh KaK KPYrosylo OeCUIapHUDHYIO apKy
NPONIETOM, PABHLIM LIMPUHE O0O0JOUYKHU.

3amava onpenejieHust YCUAUI CBOAMTCS K pac-
4eTy ABAXAbI CTATUUECKN HEOMPEACTUMOIA CUCTEMDL.
Peuraetcst Takasi 3amava CHCTEMOMH KaHOHUYECKHX
ypaBHeHHUI1 McToaa cua. B cpeiHcit wacTu ccucHus
3HAUEHMUS MONYYEHHBIX U3 TAKOIO pacyeTa OTpHLIa-
TeJbHbIX MOMEHTOB yBenuusatoTest Ha 25—30 %.

9.2.10 U3rubarowunit moment M, npu obpa-
30BaHMU TpeuwrH (ctanust Ta Ha puc. 9.7) onpene-
ns1t0T 6€3 yueTa Heynpyrux nedopMmalmil pacTsiHy-
TOro GETOHa KaK JUlsl CILJIOIIHOIO YNPYroro Tefa
no nn. 7.28, 7.29 CIT 52-101 unau ¢ yuetom Heyn-
pyrux neopMaLinit pacTAHyTOro GeTOHA € yueToM
CJICAYIOLUMX MOAOXKCHUU:

cevyeHUst nocjae NeoOpMHUPOBAHUS OCTAIOTCH
NJIOCKMMHU;

3MIOPY HANPSHKEHUA B CXKATOH 30HE OCTOHA
NPUHUMAIOT TPEYroNbHOH OPMbLI KaK st yrnpy-
roro teja (puc. 9.8);
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]~ YPOBCIL LUCHTP: TSKCCTH NMPUBCACHHOTO NONCPECUHOTO
CCHCHNSL
Pucynox 9.8 — Cxema nanpsukeHno-acdopmMuposannoro
COCTOSHHA CCYeHHsi 060JI0YKN Npu NpoBepKe o6pazosa-
HUA TPEUIMH BPU ASHCTBUU M3rnGaowero MoOMEnTa u
HOPMAJILHONH CRHJbI
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3MI0pY HAMPSKEHUIH B PacTAHYTOMN 30HE OeTO-
Ha MPUHUMAIOT TpaneLueBUAHOIA (hopMbI C HaNpsi-
KEHUSIMU, HE NPEBBILLAIOLIMMU PACYETHLIX 3Haye-
HUW CONPOTUBNEHNS GETOHA pacTsikeHnio Ry, .

OTHOCHUTEJIbHYIO Aie)opMallMIo KPaifHEro pac-
TSHYTOTO BOJIOKHA GeTOHA NMPUHUMAIOT PaBHOI e¢
MpenebHOMY 3HAYEHUIO €, NPH KPATKOBPEMEH-
HOM ACHUCTBMM HATPY3KU; NMPH ABYX3HAYHOI 3Mtope
aeopmaLnit B ceueHUM IeMeHTa €,,, = 0,00015;

HAMPsIKEHHUsI B apMaType NpUHUMAIOT B 3aBU-
CHUMOCTH OT OTHOCHTEJIBHBIX AehopMaLiuit Kak ajst
VIIPYroro Tena.

B npeasaputenbHo HAMPSIKEHHBIX KOHCTPYK-
ILIHAX MOMEHT 00pa30oBaHMS TpPELUMH HAXORST B
cootseTcTBKM c . 4.2.2 CIT 52-102.

9.2.11 PacueT xecTKOCTH KOHCTPYKLMI LIMAMH-
ApUMEcKUX 000JI0UEK BLIITOMHSIOT B COOTBETCTBUU C
Pyxosoactsom (npunoxenue B). B ocrose pacyera
JIEXUT pacueT JUTMHHBIX LWMIMHAPUYECKUX 000I0UEK
M MPU3MATHYECKUX CKJIAIOK C YUETOM AedopMalliit
KOHTYypa ro Metony B.3. Baacona. B pacuere y4uTbl-
BACTCS MOSIBIEHHWE [MOMEPEYHDIX TPEIIMH B OOpTO-
BbIX 2JICMEHTAX U O00JIOMKE M MPOJOIbHBIX TPELIMH
B 000/I0YKE WM TPEILMH B rIonepeHbIX Hedax.

9.2.12* inst pacucTta TPCLUHHOCTOIKOCTH 060-
JIOUKH B CTaAMK IKCIyaTalluu HEO6X0NMMO y4YecTh
HanpsKeHus), BO3HUKalouwme B 60pToBoit 6anke Ha
BCEX ITarax ee paboTbl, B TOM YHC/IC HA BCEX DTa-
nax MOHTaXa, B COOTBETCTBUM C PEKOMEHIAIIMUSA-
mu . 4.2.2 nHacrosiwero CI1. 1lIupuny packpbiTHs
HOPMWTbHBIX TPELIMH Onpeaensiior no dopmysne

0.\'
Aepe = PP P3W F/x, (9.2)
R

ra¢c ¢, — HanpsikeHue B [IPOAOJILHOI pacTsiHy-
TOH apMaType B HOPMUILHOM CEYeHHH
C TPelwrHoil OT COOTBETCTBYIOLIEH
BHELIHCH Harpy3ku;

I — ©a3osoc (0e3 yueTa BAHSHUS BUAA NO-
BEPXHOCTH apMaTypbl) pPacCTOsIHUE
MEXJlY CMEXHBIMU HOPMAaJIbHbIMHU
TpeIHHAMM;

Y, — KO3()OULHEHT, YIUTLIBAIOLWUIA He-
PaBHOMEPHOE pacrpeaeneHue OTHOCHU-
TenbHbIX AedopMaLuit pacTAHYTOM
apMaTypbl MEXAY TPELLIMHAMM,

¢, — KOI(pPUUMEHT, YYNTLIBAIOIWIKUA MPO-
NOJDKUTENLHOCTh AEHCTBUS HATPY3KH,
npUHUMaeMblit paBHbiM: 1,0 — nipu
HETPOAO/XHUTENbHOM AECTBUM Ha-
rpy3ku; 1,4 — npu NpouoSXUTEIbHOM
NEUCTBUK HATrpy3KH,

¢, — KO3(pOHUUUEHT, YYUThIBAIOWMIl Npo-
Gunb NpoAoNbHON apMaTYpbl, NPUHHU-
Mmaemblit paBHbiM: 0,5 — nnsi apmary-
pbl niepuoauyveckoro npoduns; 0,8 —
IUISL TJIAJIKOW ApMATypbl;



@, — KOIDPUUHMEHT, yIUTHIBAIOLIMIA XapaK-
TEP HArpyXeHus, ||p14m1maeMb1ﬁ pas-
HbIM: |,0 — s1st 3neMeHTOB U3rubae-
MbIX U BHELLEHTPEHHO CXaTsbix; 1,2 —
JUISL PACTHHYTBIX 31€MEHTOB.

3Hauenus o, [, n y Haxoust no n. 7.2 CI1 52-
101 1 n. 4.2 CIT 52-102.

9.2.13 B nonepeyHOM ceueHUM 0COOUKH HAH
CKJIAIKM MOMEHT BHYTPEHHUX cun M, onpenes-
eTCs KaK POM3BCAEHUE YCUNUI B OCHOBHOIl pac-
THHYTOU apMaType GOPTOBbIX 3/1IEMEHTOB, COOTBET-
CTRYIOIMX JOCTUXEHUIO €10 PACHETHBIX COMPOTHB-
JIeHUid, HA pACCTOSHME 10 PABHOACHCTBYIOLUEI
YCHUIMIL B CXKATOU 30HE ceveHus (puc. 9.7, craaus
[la) no dopmyne

Mu{l = A.s'RsZ' (93)

Ecan npu 3ToM B KakoMm-auGo MpoAOaLHOM
ceyeHUM 0OONOUKM M3rnbaloMil MOMEHT COOT-
BETCTBYET NpeAeSbHOMY, TO B HEM obpa3yeTcs na-
CTHUYECKHUH 1apHUp. C pOCTOM Harpy3ku MOMEHT B
CEYEHUM COXPAHSIET NMOCTOSHHYIO BETUYUHY, paB-
HYI0 nIpeaeabHOMY MoMeHTY. Ecau xe B naute 00-
pasyercst TpU MPOAONbHBIX NAACTUUECKUX LIAPHHU-
pa NpU HArpy3kax MeHbLUE PACYETHbIX, TO Mnomne-
peynasi apMaTypa A0JXKHa ObITb yCHJIEHA.

9.2.14 Ecnn MOMEHT BHYTpeHHUX cun M, Gonee
yeM Ha 5 % OTIMUAETCS OT MOMEHTA BHELIHUX CHUN
M, BO3HMKAIOLLETO OT pacyeTHbIX HArPy30K, TO KO-
JIMYECTBO OCHOBHOM pacTSIHYTOM apMaTypbl 10JXKHO
ObITb CKOPPEKTUPOBAHO W NPOU3BEACH Mepepacyer.

Konuyectso nonepeyHoit apMaTypbl, NPUHSA-
TOW MO pe3yibTaTaM MPeNBAPUTENbHOIO pacueTa,
KOPPEKTUPYETCSI C YUETOM PacHETHBIX YCHAHI MPH
HAJIUYMM TPELMH B MOMEPEUHbIX U MPOROJAbHBIX
ceyeHUsIX 000TOUKH.

9.2.15 Ycunus B yrnoBbIX 30HAX 060104€eK H CKAa-
JIOK PACCUMTBIBAIOTCS KaK ISl YNIPYFMX CUCTCM.

Bo n36exaHue xpynkoro paspyuienusi obonouex
M CKJIAA0K B YIJIAX OT CKAIbIBAHMS BEJIUUHHA CKAJIbI-
BAIOLIMX HANPSDKEHUI HE 0/XKHA NpeBbIluaTh 2,5R,,.
Ha yuyactkax, rae HanpsXeHHUsl CKanbiBaHUs Gonbliie
YKA3aHHOW BeJIMUUHbLI, HEOOXOAMMO OCYIUECTRAATH
MECTHOE yToseHue rinThl. [Tpu aToM npon3ssoauTs
nepepacyeT KOHCTPYKLIMH He TpebyeTcsl.

9.2.16 lnachparmbi paccunTLIBAIOTCS KakK M10C-
KUE CTEep)XHEBbIE UAKM OaNOYHbIE KOHCTPYKLMH.
Harpy3koii Ha HUX ABASIOTCA COOCTBEHHBII BEC U
OMOpHOE AaBleHMe, NepeaaBacMoc B BUAEC CABU-
ratowux cun S (puc. 9.9). Itu cunwl ABAAIOTCS Ka-
caTebHbIMM K CPEAMHHOM MOBEPXHOCTH 000J10Y-
KM WAK CKNAAKK, o6paTHbIMU MO HAMPABJIEHUIO U
PABHBLIMU NO BeJIMYWUHE CABUTAIOLUUM YCHIIUSAM B
o6onouke Ha KOHTYpe.

Benn4MHA CABMTAIOILMX CHA OMPEAEAAETCH U3
pacueTa 0060104EK 1 CKNAMOK KAK YIPYTUX CUCTEM.

[Ipu pacucte anadparm CNeaYET YYWUTbIBATDH
3KCUEHTPUYHOE NIPHIIOXKEHHUE CABUTAIOLIKX CHA 110
OTHOILEHMIO K OCH 3IEMEHTOB KOHCTPYKUNM,

CIl1 52-117-2008*

Pucynox 9.9 — Cxema nepenayn ycuauii ¢ 00010YKH HA
anadparmy

KoHCTpyHpoBaHHe JUINHHLIX LHJTHHIPHIECKHX
H CKJIa4aThiX 000J104eK

Buibop cxemor u ouepmanuii
INeMEeHmOo8 UUAUHOPpUHECKUX 060104eK

9.2.17 BbicoTy oGonoyku A, BKAOYas BbICOTY
ceyeHUst 6opToBOIt 6aNKK, peKOMEeHAYeTCd Ha3Ha-
uath paBHoit (1/6—1/8)/,, a ctpeny noavema fpas-
Hoit (1/6—1/8)l,.

[IpononbHbie Kpasi 060JI0UKH B MpoaeTe MO-
TYT OCTAaBATbCsl CBOOOMHBIMKM HUNU OMUPATHCHA HA
KOJIOHHbI MJIU CTEHBI.

[Tonepeuroe ceuyeHne 0GONOYEK MOXET ObIThb
OUEPYEHO MO Ayre Kpyra, IMNCA WIM NO ApYroi
KpuBoii. PekomeHRyeTcs NpUHUMATL KPYTOBOE ouep-
TaHWE KaK Haubonee MpocToe B MPOM3BOACTBE PaboT.

CxeMbl ceveHUit 060104eK U CKNALOK MPUBE-
neHbl Ha puc. 9.1-9.3.

9.2.18 CGopHble 1 COOPHO-MOHOAUTHbIE LIK-
JUHApHYECKUE O0O0NOUKH OOBIYHO BBLIMTONHAIOT
pebpucTbiMi. MOHONUTHBIE 0OONOYKH MIpeANnoY-
TUTENIbHO AENaTh MAAKHMMHM, TaK KaK YCTPOMCTBO
pebep ycnoxHseT npoussonctso pabor. PeGpuc-
Tbie MOHONUTHbIE 000n0uku (puc. 9.10) pekoMmeH-
nyeTcsi MPUMEHATL JIMWB B TEX Clyyasx, Koraa
BCNIEACTBHE HANNUYUS COCPENOTOUEHHbIX HArPy30K,
0cODEHHOCTEl ouepTaHus 00O00YKH, YCAOBUIA ee
onupanus, GONbILKX MPOACTOB UAM APYruX Mpu-
YHH NonepeyHbie U3rnbalome MOMEHTbI HACTOb-
KO BENUKH, YTO TpebyloT 14 rIankoi o6onouku
CIMILKOM 00110 TOMIMMHDBI M YCTPOICTBA OYEHDb
MAacCHUBHbIX 60pTOBbIX 3neMeHTOB. Pebpa B MOHO-
JNUTHOI1 000N10UKE MOTYT NOTPeOOBATLCSI TAKXKE VIS
obecrieyeHHs ee YCTOHUYNBOCTH.

9.2.19 BopToBble 2N1eMEHThbI, B KOTOPbIX pa3-
MEIAeTCsl OCHOBHAs PACTAHYTAs apMaTypa, cylue-
CTBECHHO CHIXAIOT BETMYUHY HaNMpsDKEHUW pacTs-
XEHMUS, YMEHbLIAOT BEPTHUKAJbHbIE U [OPU3OH-

| 1=l
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Pucynox 9.10 — PeGpnucras obonouxa
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TanbHblE NepeMelitleHnst Kpaes 00004Ku. Brioop
TUMA GOPTOBBIX 3EMEHTOB 3aBUCHT B OCHOBHOM
OT YCJIOBUi1 OlUpaHus KpacB 000a04KH. bopro-
Bbl€ DMEMEHTDI st 060i0UeK CO CBOGOAHO BUCS -
WHUMHA KPpassMH pEKOMEHAYETCst MPUHUMATb B BUAC
6anoK, pacrnojoXeHHbIX HUXE Kpas ODOJIOUKH
(puc. 9.11, a). Ans cOopHbIX KOHCTPYKUMIT Oanku
B LIEJIAX CHUXEHHS UX MACCBhl MOTYT ObITh aByTas-
pOBOrO CEUCHUS.

IMpu HeobxonuMocTH GOPTOBbLIE DNEMEHTHI
MOrYT pacnojiarathCsi Bbillie Kpasi 060104KH (puc.
9.11, 6). OHY BbLINOAHAIOTCS MPSAMOYTOJBHOrO Ce-
yeHusi (BO3MOXHO, ¢ npuanBamu) unu L-o6pas-
Horo ceyenus (puc. 9.11, B). Ecnu kpasi 06010uku
(cknagku) noanepTsl, To OOPTOBOI ANEMEHT ue-
NecoobpasHO MPOEKTUPOBATH B BUAE TOPUIOHTANb-
Hoi nautsl (puc. 9.11, r).

Pa3mepbl ceyeHuit GOPTOBLIX INEMEHTOB Ofl-
penensiioTCs pacueTHbIMM M KOHCTPYKTUBHBIMM
coobpaxeHusimu. TIpuMepHble pa3Mepsl CeueHUit
3TUX 3/IEMEHTOB B 10JISIX OT MOJIHOM BbICOTbHI CeYe-
HHs1 000104KH npuBeaenst Ha puc. 9.11. TTpumep-
HYIO BbICOTY CCUeHUs DOPTOBLIX IEMEHTOB B [10-
NAX TPOJIETa [, PEKOMEHAYETCH NPUHMMATL paB-
Hoit 1/20—1/30.

TTpoMeXyTOuHbIE GOPTOBLIC IAEMEHThI, COEAN-
HAIOLLME OTAEAbHbIE BOJIHbI MHOTOBONHOBbBIX 060-
JIoUEK, NPOEKTUPYIOTCS 0ObIYHO AHAJIOTMYHO Kpaii-
HHUM GOPTOBLIM 3/IEMEHTAM 10 OLHOMY M3 THIIOB,
n3obpaxeHHbIX Ha puc. 9.11.

9.2.20 Cpenuue u Topuesble auadparmbr ycr-
pauBaloTcs OOBIYHO B BMIIE APOK C 3aTAXKKOM (pHC.
9.12). 310 pewieHne Hanbosnee 3KOHOMMUYHO MO
pacxoly MaTepuasosB.

TIpu HeGonbLIOM nponeTe BONHBLI 00010UKH U
HeGoaLLIONW cTpene noabeMa auadparMbl MOTYT

a) 6)

(0,3—0.5h
(0.4—0.6)h

2—4)%

d
d

NpOEKTUPOBATLCH B BUAE 0anoK NMepeMeHHOH! Bbl-
coTol. [lnst obneryeHust adadparMbl U Mponycka
KOMMYHHMKAUUA B CTEHKE 0aJloOK yCTPauBalOTCs OT-
BEPCTHSA.

Bo3moxHBl K apyrue, pexe ucnojab3yeMmble
avnadparmMbl B BUAE KPHUBOJHMHEHOro Opyca npu
ONMHMpaHMUKU HA CTEHY; B BUAE PaM C KPUBOJMHEN-
HbIM pUTesieM, €CJIM PaCNop BOCMPUHUMAETCS Kap-
KAacoM MPUCTPOeK; B BUAe PepM NpH 3HAYMTENb-
HBIX TpoJeTaX BOAHbI 000M0YKH | T. 1.

JmadparMbl 00bIYHO NMPOEKTUPYIOTCHA BEPTH-
KaJLHbIMM, OAHAKO, MPH HEOOGXOAMMOCTH, OHU
MOTYT ObITh HAKJIOHHBIMU M KPUBOJTMHEHHBIMM.

9.2.21 ®doHapHble MPOEMbI U IPYre OTBEPCTHS
PEKOMEHAYETCS! PAaCoAAraTh B BepxHeit yactn 060-
JIOUKHY B NMpPOAOJLHOM HanpasieHuu. Pazmep oT-
BEPCTUH B MONMEPEYHOM HaMpaBJeHUU PEKOMEH-
ayetcst HasHavyatb He 6onee (1/4—1/3)/,, B npo-
NONIbHOM HArpaBieHUU pa3Mepbl OTBEPCTHIA HE Of-
paHuyuBaiotcs. OtBepcTs B 060104Kax OKaMAs -
10TCSl pAMKaMK Y YCUJIMBAIOTCS yepe3 2—3 M pac-
nopkamu (puc. 9.13).

Buibop cxemovt u ouepmanuii 3pemenmos
cxaaduamoix 060104ex

9.2.22 TlonepeuHoe ceuyeHHUEe MOHOJMTHBIX
CKJIANYATBIX NMOKPHITUI MPOEKTUPYETC 110 OAHO-
My M3 TUNOB, NMOKa3aHHbIX Ha puc. 9.2. Hupuny
rpaHeil MOHOJIMTHON CKJIalKU DPEKOMEHAYETCS
nNpMHUMaTh He Gonee 3—3,5 M, ucxons u3 ycio-
BUsl, YTOObI TOJILIMHA TUIMTHI Mojy4anacs He 60o-
nee 100 mM. [HupuHa BepxHeil rpaHU B CKITagKax
HasHavaetcs pasroit (0,25—0,4)/,. Lenecoobpas-
HO, YTOOB! BCE rpaHU ObLLTH OAMHAKOBBIMHU 10 LLIK-
puHe.

8) 2)

(0.3—0.6)4

d = (0,4—0.6)x

I (0.6—l)d'

Pucynox 9.11 — Boprossie 31eMenTh

L
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¥ , ¥

i

Pucynox 9.12 — Ruadparmbi umaunapudeckux o0o0ueK
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Pucynox 9.13 — Cxema 000104k ¢ HOHAPHBIM TPOEMOM

Tlpu yka3aHHO# npeaenbHON LUUPHUHE IpaHeit
CKJIa[IKM JUIMHA BOJHBI MOHOJIMTHOM CKNaAKH MO-
xer pocrurath He 6onee 10—12 M. COopHble ckian-
KM pekoMeHayeTcs nenarb pebpuctsiMu. [Tpu se-
auunde L, > 10—12 M pekoMeHIyeTcsa NPUMEHSTD
CKJ1aguaTele ¢ YMCJIOM rpaHeit Gonblue, yeM yka-
3aHO Ha puc. 9.2, unau B KpaitHeM clyyae yCHJIu-
BaTh FPaHM CKJIAAKH MorepeyHbIMu pebpaMu. Boi-
COTY CKJ1aa4aThlX 060n0ueK 0e3 npeBapUTENbHO-
rO HanpsSXeHUs peKOMeHAYeTCS Ha3HayaTh He Me-
Hee 1/10 /,. BopToBbi€ 37IEMEHTH B HUX NPOEKTH-
PYIOTCS TakKMUMM Xe€, KaK U B LUWIMHIPUYECKUX
obonoukax (cM. puc. 9.11).

TIpedeapumenvnoe onpedenenue ceveruli
anemenmos 060404ex

9.2.23 JIna pacuera 060/104eK HEOGXOAUMO
NpeaBapHUTENbHO 331aThCsl pa3MepaMy CEYEHUI HX
371EMEHTOB C YYeTOM pexkomeHaauuit nm. 9.2.17,
9.2.19 1 9.2.22 Hactosiwiero CIT. [Insi MOHOMUTHbIX
000/104eK TOJNLUMHA NMJIUTbl MOXET Ha3HAYaThbCS
paBHoi (1/200—1/300)/,, Ho He meHee 50 MM,
TonwuHa NIMT cOOPHBIX U CEOPHO-MOHOMUTHBIX
oGosiouek npuHumaercs: He MeHee 30 MM,

Bo u3GexaHne MECTHOM MOTEPU YCTOWYHBOC-
TH 000J1I04KHM MEXAY NonepeyHbIMK pedpaMu pac-
CTOSIHME MEXIy HUMHK HE PECKOMEHIYETCHS Ha3Ha-
YaTb 00sblle, YeM 7\/763, rae R — paauyc xpu-
BU3HBI 000J10UKH.

[Mpu HanuMK GONBLIMX CKATLIBAIOLIMX HAMPS-
XKEHUI HA OMOPAX PEKOMEHAYETCs, HE YTo/as
Bceil 000JIOUKM MAM CKITAAKM, ACAATb MECTHbIE
YTOAWEHUS Y ONOP, KOTOPblEe [IPU Onpeae/ieHuu
YCHUJIMI HE YYHTLIBAIOTCH.

Hekxomopuoie ocobennocmu kouempyuposanus

9.2.24 TlpononbHylo pabouylo apmMaTypy peko-
MEHAYEeTCH pacnofaratb B OCHOBHOM B HUXHEH
yacTtu GopToBbiX 3nemenTOB. TIpn 3TOM OGECTIeUUn-

BaeTcd NS 3aJAHHOTO ceyeHHst 0BONOYKU MU
CKJIaNKM HauOonbliee 3HaYeHHE Teya BHYTPEH-
Hell mapbl cui z. YacTs apMaTypbl pacnionaraercs
10 BLICOTe ceYeHUs GOPTOBLIX IEMEHTOB MM B
ux BepxHeii 30He. [Tpu GOPTOBbIX 371€MEHTaxX, pacro-~
naraeMbiX Belie kpast obonouyku (puc. 9.11, 6, B),
4acCTh apMATYPbl MOXET Pa3MeLLaThCsl B IIMTE 060-
JIOUKHM WM CKIIanku. KpoMe ocHOBHO# apMaTypbl
B GOPTOBbIX 3/IEMEHTAX YCTAHAB/INBACTCA MONepey-
Hasi U MOHTaXHAas apMmaTypa.

9.2.25 Tlo anuHe npojeTa Kak B OQHONPOJIET-
HBIX, TAK 1 B MHOTOTIPO/IETHBIX 060/104YKAX HE MC-
Hee 30 % ceyeHHUst pacTAHYTON apMartyphbl JA0BO-
aures go onop. CeueHre apMaTyphl 10 A/IMHE MPo-
JIETa UenecoobpasHO yMEHbUIATh He 00pBIBOM CTep-
JKHEM, a NPUBAPKOMN CTEPXHEN MEHBLLIETO IMaMET-
pa K cTepxHsM Bosbluero avamerpa. Mecra ymeHn-
ILIEHUsI CEYEHHS apMaTypbl Ha3HAYAIOTCA B COOT-
BETCTBUU C IMIOPON U3IMEHEHMUS HaNpPsSXeHHH
BAOJIb MPOJIETA, TPH 3TOM CTEpXHHU OOAbLUErO
AuaMeTpa HOJKHBI GbITh 3aBeleHbl HA JUIMHY He
meHee 20d 3a ceyeHue, rae TeOpeTMUECKU BO3MOX-
HO YMEHbLUEHHUE AMaMeTpa.

9.2.26 B Hepa3spe3HblX MHOTOMPOAETHLIX 060-
JIOUKax KpoMe OCHOBHOI1 PacTsHYTOH apMaTyphl B
NpoJsIeTe CTABUTCS apMaTypa B BepxHeit yactu 060-
JIOYKU ANl BOCIIPUSITUS PACTSTMBAIOLIUX HAMpPsi-
XEeHUt Han onopamu (auadparmamu), KoTopas
pacrosiaraeTcst B CpeAHei! MonoBUHe pacTAHYTOM
JACTH AYIH.

He meHee 50 % pactsstHyToM apMaTypbl Han
Oropoil A0/KHO OBITL NPOMIEHO Ha AIMHY 1,25y B
Kaxayio CTOpoHy oT auacparmsl (b, — paccTosi-
MME OT OMOPHI 10 CEYCHUS C HYJIEBbIMY MOMEHTA-
MU).

9.2.27 TlpononbHas apmartypa B CXATOW 30HE
000JIOUKHM, a TAKXKE HA y4acTKaX, Tae aBHble
PACTATMBAIOLIME HATIPsXKeHUs MeHbiue R, ycTa-
HABJIUBAETCS KOHCTPYKTHUBHO 4vepe3 15—25 cw,
ruiowansio He Medee 0,2 % ceyeHus Getona. Bme-
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CTE C MOMepevyHON apMaTypoil, paccuMTbIBAEMOi
Ha BOCMPUATHE NOMNEPEeYHbIX U3rnOaOLIMX MOMEH-
TOB, OHa 0Opa3yeT CeTKy.

CeueHlie apMarypsbl, Heobxonumoe st paboThl
Ha MONeEPeYHbIE MOMEHTbBL, OfpeaesieTcsl Kak s
naut. Mo wiMHe BOAHBI apMaTypd CETKM, BOCIIPH-
HUMaloLLAs TNoNepeyHble MOMEHTBI, YCTAHAB/IUBA-
€TCsl COOTBETCTBEHHO 3MTIOPE MOMEHTOB — OJIMXe K
pacTdHYTOi 30He. B MecTax nMpuMbIKaHUsl IIMTbI K
OopToBbIM 3ieMeHTaM (a Takxe K auadparmam)
YCTaHABAUBALOTCS IBOMHBIE CETKU U3 apMaTyphbl A1~
aMeTpoM 5—8 MM U warom He 6onee 20 cM.

B peOpucTbix 000104KaX MONepeyHble MOMEH -
Tbl BOCMTPUHUMAIOTCS OCHOBHOM apMaTypoii pebep.
PeGpa apMupyloT 00ObIYHO NBOHHON apMmaTypoi,
CBSI3aHHOI nonepeyHbIMU cTepXHAMU. [Ipu 3TOM
MMTa apMUPYETCs KOHCTPYKTMBHO OAMHOYHOI
CETKOM. ,

9.2.28 Ha yuyactkax, rae O ppr > R,, ceueHue
apMaTypbl OMNPeAeAeTCs paCTArMBAIOLUMU HAMPsi-
KEHUSIMU, NEUCTBYIOUIMMU MOA yriaom 45° K 06-
pasylolleii. BenrunHa aTux HanpsixXeHUit onpene-
nsercs no gopmyJe

Ox

O4s50 = + txy’ (94)

Te O, U T,, — COOTBETCTBEHHO HOPMAaibHBIC
CABUTAIOLIME HAMpPSIKEHUS, Heii-
CTBYIOLIME B paccMaTpuBaeMou
TOUYKE.

B Tex mecTax, rae uMeroLlascs ceTka U3 nore-
PEYHBbIX U TMPOAOJBLHBIX CTEPXKHEH HerOoCTaTOYHa
U1l BOCTIPUSITHS [JIABHBIX PACTATMBAIOLMX YCUIUIA,
CTaBUTCA ANOMOJIHUTE/bHAsi Kocasi apMmarypa Mol
yrioM 45° Kk 0bpa3syrolieit unu xe ceTka yCHUauBa-
eTCsl LOTNOJHUTENbHBIMU CTEPXHSAMHU.

CeueHue apMaTypbl Ha eqMHULY ANMHBI J01-
XHO YIOBJIETBOPSATH YCIOBUIO

0'45"8. 100 = O’S(f.;‘y + f:vx)Rs + j;,im'Rs,inc’ (95)

rnef, foo Soine — COOTBETCTBEHHO CEYEHMSA NPO-
JOJbHOM, MOMepeyHo# 1 Kocoit
apMarypbl IUIUTBI;

— PACYETHOE COIPOTHUBAEHHUE KO-
COit apMaTypbl [JIUTHI.

BBoaMMbIE B pacyeT ceueHusi NMpoAOJIbHON U
TONEePeYHo apMaTyphl He IOJIKHbI pa3janyvarhes
Gonee uem Ha 20 %.

Kocast u mornepeyHass apMaTypbl, BOCTIPUHU-
MAalOLLKE TJIaBHblE PACTATMBAIOLLINE YCUIUS, 3ae-
JIbIBAIOTCS1 B OOPTOBOM 3/1eMeHT. Bhille HeTpanb-
HOM OCH [OIOJIHUTEJIbHASI KOcasi U ToMnepeyHas
apMaTypbl MpoAJieBaloTcss He MeHee ueM Ha 20
NMaMETPOB 3a CeYeHue, Tie [MaBHble pacTATMBalO-
LI1e HAMPSIKEHUSI MOTYT ObITh BOCIIPUHSI T OCHOB-
HOM CETKOM.

R

s,inc
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9.2.29 B uensx aKOHOMMUM apMaTypbl, a Tak-
KE MOBBILIEHHS] TPELUMHOCTOMKOCTU U XKECTKO-
CTH KOHCTPYKLUMHM apMaTypy GOpPTOBbBIX 3JEMEH-
ToB 060/I0MEK U apMaTypy 3aTsikeK auadparm Le-
Aecoobpa3Ho BBLIMOMHSATH MPEABAPUTENBHO Ha-
TIPSXEHHOM.

9.2.30 COopHbie UMAMHIPHUYECKHE 000JI0YKH
cobupatorcst 1160 M3 6OPTOBBIX OAJIOK AJIMHOMA Ha
MpoJieT, KPUBONIMHEHHBIX PeOPUCTBIX NaHENeN AIm-
HOIA Ha NposeT BOJIHBI U 3aTsikeK Auadparm (puc.
9.14, a), 1160 M3 KPUBOJUHENHBIX peOPUCTLIX Na-
HeJiel ¢ PUMBbIKAIOLIUMU K HUM 4acTaMu 60pTO-
BbIX 0an0OK MJIMHOM HA MOJIOBUHY MPOJETa BOJHbI
v 3arspkek auadparm (puc. 9.14, 6); cknapuarsie
000/104KK cOOMpArOTCsl U3 OOPTOBBLIX OANOK MNU-
HOW Ha npoJeT, apok-anadparM UIMHON Ha MPo-
JIET BOJIHBI Y TWIOCKUX FJIAAKUX WIK PEOPUCTBIX IINT
(puc. 9.15). BepxHuM nosicom auacgparm B 060104-
Kax CIIyXUT yCHJIEHHOe pebpo KpaitHMX MaHeneu.
[MaHeau npuHATH pa3mepamu 3X6 u 3x12 M.

9.2.31 Kaxabiit THN KOHCTPYKLUM UMEET CBOU
OpPEeUMYLIIECTBA M HENOCTATKU, CBSI3aHHBIC C M3-
FOTOBJEHUEM, TPAHCMOPTHPOBAHUEM, MOHTAXOM
U 0COOCHHOCTSIMH KOHCTPYVMPOBAHUS.

[MpenBaputenbHOe HanpsixxeHue 60PTOBLIX Oa-
JIOK U 3aTsiXeK auadparM npu BBLINOJHEHUM HX
OTAE/IbHO OT 000/104KM UAKn cknaaxku (puc. 9.14, a
n 9.15) ocyuuecTBasieTcs 3apaHee Ha 3aBOJE, a NPU
YJIEHEHHUH 10 cxeme puc. 9.14,6 — Ha MecTe CTpo-
HUTENbCTBA.

[Tpu uneHeHnun 0boNIOUKH 1O cxeMme puc. 9,14, 6
nepel yCTAHOBKOM Ha Jjieca COOPHbIE 3/1EMEHTHI
00BbeNMHSIOT NONAPHO B HANPaBJCHU U BOJMHbI 060-
JIOYKU, CBAPMBAS 3aKJIAAHBIE JE€TANU KPUBOJIUHEI-
HbIX pebep M yCTAHABAMBAsA BPEMEHHbIE 3aTIXKKH
Mexay 60pPTOBBIMY 2IEMEHTAMH.

9.2.32 DneMeHTbl KOHCTPYKLIUIA MPU YNEHEHUN
no cxemam puc. 9.14 a, u 9.15 moryt npoekTupo-
BaThCsl M3 Pa3HBIX MAaTepUANOB: OOPTOBbIC DaKH U
anacdparmMbl — U3 OETOHOB BbICOKUX MAapokK € MUC-
MONb30BAHUEM MPENBAPUTEIILHOIO HaNpsiXeHUs
3J1eMeHTBI 000JI04E€K MOTYT U3rOTOBASTHCS U3 JIeT-
KMX WU STYEUCTBIX GETOHOB U BBIMOJHATL PU 3TOM
KPOME HECYLUMX ¥ orpaxiaarommnx GyHKuui gpyH-
KUHUIO TeTUIOU30JISALHHU.

9.2.33 KOoHCTpYKLUS CThIKA MEXIY JIeMeHTa-
MU B cOOpPHBIX 000J104KaX U CKJIaJKaxX BbIOMpAaeTCs
corjiacHo pekoMeHaauusM 1. 6.4 Hactosiuiero CI1
B 3aBMCUMOCTH OT XapaKTepa M BEJTUUMUHbBI Mepe-
JAIOLLNUXCH YEPE3 CThIK YCUIHUA.

B cpeaHeit yactu 0600UEK U CKAANOK B HOP-
MaJlbHbIX CeYEHUSIX JEACTBYIOT COKUMAIOLUUE U HE-
Gonbliive casuraioine ycunausi. CThIKM 31eCh pe-
IIAIOTCSL NYTEM 3aMOHOJIMUMBAHUS LUMOHOYHbIX
LLIBOB 6ETOHOM C BUOPUPOBAHHEM.

9.2.34 B HopMaJIbHbIX CEUEHUSIX OOPTOBbIX 3/1€-
MCHTOB JICICTBYIOT 3HAUMUTEJIbHbBIE PACTATMBAIOLLMC



a — 13 60pToBLIX HIIOK,
KPHBOAMNCIiHBIX pebpn-
CTBIX MaHenci 1t 3aTsHKCeK
anadiparm; 6 — 13 Kpii-
BOJMMHCHHDLIX pcOpHC-
ThiX maHeaei ¢ 6oPToBLINM
TEMEHTOM K 3ATSXKCK

nuadparm

Pucynok 9.14 — Cxe-
Mbl YWICHECHHUA C60pllblx
AJHHHBIX BHJIMHAPH-
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YyeckHx 000N104YeK H
CKJAaJ0K

Pucynox 9.15 — Ckiagyatsbie 00010MKH H3 GOPTOBBIX 0a-
JIOK, apoK-AHadparM ¥ nJI0CKUX PeOPHCTBIX WM MIIAMKHX
TUIHT

ycunus. [1pu ycTpoiicTBe CTHIKOB B 3THX CEYEHUSAX
(puc. 9.14, 6) ux uenecooGpasHO OCYLULECTBAATD
NpeaBapUTENbHO HAMPSXEHHBIMU, UCIIONbL3YS Ha-
NpsitaeMyl0 apMaTypy B Kay€CTBE pacueTHOro ap-
MUpOBaHMS. ApMaTypa pa3MellaeTcs B CNEUUaNb-
HO OCTABJICHHBIX B 3JIEMEHTAX KaHanax U 3aKper-
asgerca no topuaMm 060104k, Ilpu HaTsXeHUM
apMaTypbl 06XXMMAIOTCA KaK CaMM 3JIEMEHTbI, TaK
Y CTBIKM Mexaly HuMHU. Jins obecneueHns copmec-
THOI{ pabOTb! NpeABapUTeNIbHO HANPSDKEHHOM ap-
MaTypbl C 6ETOHOM KaHaJbl 3aNIONHSIOTCS LIEMEH-
THBIM TECTOM TOA RABJICHHUEM.

9.2.35 B npononbHbIX cedeHusiXx 000NOUEK W
CKJaI0K KpOMe CABMTAIOWUX U HE3HAYUTEbHBIX
HOPMAJIbHBIX CHJI ICUCTBYIOT M3rudaioLme MOMEH-
Tbl Y COMYTCTBYIOLUME UM MEPEPE3bIBAIOLINE CHIIBI.
[Mpu ycTpoicTBe 31€Ch CTHIKOB MOMUMO 3aN0JIHE-
HUR OETOHOM 1UBa MEXAY DJEMEHTaMM HOMXKHA

a — pe6GpucTbIX NAnT ¢ 6opToBbIMU Gan-
KaMH B OTACABLHO CTOALUEH CKAALKC MEX-
Ay pedpami 1 B Mectax pebep; 6 — nane-
NCH B YrAOBBIX 30HAX (CO CBApKO#t BbINyC-
KOR M CO CBAPIILIMY KAPKACaMU, YCTAHAB-
JIMBACMDBIMI{ B yrnyBAeHHUsIX CBEPXY)
Pucynox 9.16 — CTbiKH 3/1eMEHTOB

CcOOPHLIX THHHBIX UJIHHAPHYCCKUX
000/104¢cK H CKNAJ0K

obecneynBaTsCs Nepenaya pacTsruBaloLLUX YCUIMIA
CTbIKOBaHHMEM apMaTyphl peGep COeAMHSIEMBbIX 3Jie-
MeHTOB. Ilpu GonblION WIMpHHE WIBA apMmaTypa
MOXET COCAMHATbLCH CBAPKOM BhIMYCKOB, NMPHU Ma-
no — Haubonee Uenecoobpa3HO CoelMHEHUe C
[IOMOLLbI0 HAKJAaAO0K Yepe3 3aKjaaHble AeTanu
COOpHbBIX 31EMEHTOB.

9.2.36 B MecTax coeaHeHUsI COGCTBEHHO 060-
JIOUKHU UMK CKJIAOKK C 60pTOBBIMM GankaMu U Au-
acdparMaMu 1O cxeMe pa3pe3ku Ha puc. 9.14, a u
9.15 neicTBYIOT 3HAYKTENbHbIE CABUTAIOLILHE CHIIbI
M u3rudaiouie MOMEHTbI (B OTAE/NbHO CTOSLLMX
KOHCTPYKUUSIX BETMYMHA MOCACAHUX HEIHAUUTE b~
Ha). B cOOpHbIX 31EMEHTAX CO CTOPOHbI CThIKA YCT-
PaMBAIOTCS CrielUaibHble YIIyONEeHUs! U BBIMYCKH
apMaTypbl ¢ TeM, YTOObI MocNe 3AMOHOIUYUBAHUS
06pa3oBbIBaANMCH NEPECEYCHHBIE APMATYPOIi ILMOH-
KM, NPEnATCTBYIOLIMUE UX cMelleHMIo (puc. 9.16, a).

9.2.37 ApMaTypy CMEXHBIX 3JIEMEHTOB HE00-
XOAMMO COENMHSITb TAKXKE B CTHIKAX, PACMOJIOXEH -
HbIX B YIJIOBbIX 30Hax 000JioueK M CKNAloOK, Tae
ﬂCﬁCTByIOT 3HAYHUTECNbHbBIC MO BEJIUYHUHE I'JIABHLIC
pacTAaruBaloniue ycwins. ApMaTypy MOXHO COeRm-
HATb CBapKOif BBIMYCKOB WM HaKJIalKaMH 4depe3
3aKJlafHble ACTANHM, a TAKXE Yepe3 CBapHbIE Kap-
Kachl, YCTaHaBNMBaeMble B 3apaHee NpeaycCMOTPEH-
Hbie yrnyoneHus B 3neMeHTax (puc. 9.16, 6).

B oGonoykax Tuna, npuBeeHHOTO Ha puc. 9.14, 6,
CTBIKM MEXIY MaHeAs MU 00XHMAaIOTCS NpU HaTA-
JKEHUHW apMaTypbl 60pPTOBbIX 610K, MO3TOMY 3AECh
apMmatypa CMEXHbIX 31€MEHTOB MOXET HE CThIKO-

BATbCA.

6) 1111
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9.3 PexoMeHIauuM MO PacyeTy KOPOTKHX
MOHOJIMTHBIX 000JI04€eK

9.3.1 Kopotkue o60n04ku ¢ rniponetom /; < 12 m
1pu cootHolenuu /,/l, < 0,5 Moryr KoHcTpynpo-
BaTbCsl MO Pe3yNbTaTaM YNPOILCHHOrO pacyeTa (CM.
1. 9.3.2 Hactositero CIT). OpHako npu 3HAUUTENb-
HbBIX MpofeTax Iz, MaJIOi TONIUMHE, TSIKEJbIX MU
COCpelOTONEHHBIX HAarpy3kax, a Takxe npu 0,5 <
<A/l £ 1 xopoTKue o6onoyku Tpebyercs paccum-
ThiBaTL GONEe TOUHO.

9.3.2 Mpu npubanxeHHOM pacuete 00ooueK
Ha paBHOMEPHO PacNpeNCCHHYIO HATPY3KYy YCH-
nust B rIKTe 0607104KH He onpeaensiotest. Ceve-
HUe U apMHPOBaHUE TUIMThl HA3HAYAIOTCS KOHCT-
PYKTHBHO (cM. 1. 9.3.6 Hacrosiutero CIT).

Inst HanGonee 4acTo NPUMEHSIEMbIX KOPOTKMX
ob6onoyek (¢ mponmeramu /| < 12 m; /I, < 30 m)
MIEYO BHYTPEHHEN Napsl NPoaobHbIX YCHIIMI (PHC.
9.17) cocrasnsier 0,5+0,61(f + d|). [Toatomy pac-
Tarusawollee ycuaue Ny B oaHoM 60pToBOM 3ne-
MCHTE OTAENbHO CTOSALLENR 060JOUKH N0TIYCKAETCs
onpenensith no gopmyne

(117[12
Ny = —121
°TS(f v dy) ©6)
rae  d; — BbICOTa 6OPTOBOTO NEMEHTA,

g — TpUBeJeHHas pacyeTHas Harpy3ka Ha

| M2 rOpU3OHTaNbHON MPOEKLUHHU C

YYETOM Maccbl GOPTOBBIX 3/IEMEHTOB.

B cpennux nponerax KOpoTKO# MHOronponeT-

HOI MOHOJIMTHOH ONHOBONHOBOH 06010UKHM pac-

TsirnBatollee ycuaue N B nponete 60pToBOTO 3N€-
MEHTa YMEHbIUAETCS BABOC.

1=

g = const

q = const

—¥
7= 9.55(f+d))
i
L/2

Pucynox 9.17 — K pacuety GopTOBOro 3/1eMEHTa KOPOTKOiH
UUIHHAPHYECKOR 000104KH

B MHOroBonHOBbIX 0060/104KaX BeJIMUUHA YCU-
Niusi B OOPTOBOM 3/IEMEHTE JOJIXKHA ObITh yBEIHUE-
Ha TPOMOPLMOHANBLHO YBEJUUYEHUIO HArpysku,
TNIPUXOASILLENCS] HAa 3TOT JNMEMEHT OT 00enX Npu-
MBIKAIOLMX K HEMY BOJIH.

9.3.3 HopManbHoe ycunue N no ceueHHU1o 060-
JIOYKM B CEPENMHE NPOJIETA [, NOnycKaeTcs onpe-
nenstb no 6esaMoMeHTHOM Teopuu. [MonyyenHyio
TaKUM O0pPa3oM BeAMUYMHY NPOAOALHON CHIIbI MOX-
HO UCMOJIb30BaTh MPHU pacyeTe MPOMEXYTOUHDbIX
nuagparm. KpaitHue anadparmol uau anadpparmo!
OTIEJIbHO CTOsILIEH OBONOUYKYU PacCUUTHIBAIOTCS HA
BO3EMCTBUE MOJOBYHDbI 3TOr0 YCHUIIUA.

9.3.4 Tlpu pacuete Anacparm nx ceueHHe npu-
HUMaeTcs TaBpoBbIM (puc. 9.18). B MHoronponer-
HbIX 000/104KaX LWINPHHY TIOAKY NPUHUMAIOT paB-
HOM pacctoshuio Mexay nuadparmamu /. Tlpu
3TOM 000104KH Napauie/ibHO AMadparMam Kak ool
paccekaloTca NocepeluHe NPOJIETOB CEYEHHUAMMU

4——————’\/—————T

F:::::::::::q —_—%
|

b~ ——————— ]
! -

| |

|t:::::::::::::::,I —

A At

| 2 1

a — apouHoil; 6 — GanouHoil

Pucynox 9.18 — K pacuery anadparmMsi KOpoTKO#H 000109KH
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(puc. 9.18, a). B MHOroBONIHOBOI HeCyLLEH KOHCT-
PYKUMH ana)parmMa ¢ NPUNeralolMmMm K Heii yac-
TAMU CMEXHbIX 000104€EK ACNUTCA HA HE CBA3AI-~
Hble MeXay co0oit oTaenbHbIe BoaHbl. Ecnu anad-
parmbl apouHble, TO B PacyeTHOI cxeMe pa3pesa-
IOTCA MX 3aTSXKH, MOCE YErO OCTAIOTCH OTAE/b-
Hble MpoaeTs GaNoUHbIX AMadparM, CBA3AHHDIE C
npujerariMMU K HUM JYacTsiMu o6onouek (puc.
9.18). Ycunus B ce4eHUsIX TAKOH KOHCTPYKLIMH
OofpenensioTcs Kak B 0anke ¢ NpsIMOAYHERHON MK
KPHBOJIMHEIHO OCbIO.

Ins pacyetra cob6cTBeHHO AnadparM HaLo ofl-
peneNUTb YCUaUue, NMpUXosilicecs Ha 000MOYKY,
Mpy 3TOM M3rnbalolMMH MOMEHTAMH K NoMnepey-
HBIMM CUJIAMHM B CEYCHUM ODOJIOYKH MOXHO Mnpe-
Hebpeyb. _

[ToaHoe HopManbHOE cxxuMatolee yeunue N,
B c€YeHMsIX 000MOUKH PACCUNTLIBAIOT:

ansi KpailHeit auadparmbl, Koraa npuMbIKaeT
JIMLUB ONH MOAYNpPOaeT 060a0YKH, 1O (opmyne

Ny ==32x(l - x); 0.7

s cpefiHeit aMagparMbl, KOraa NPUMBIKAIOT
[Ba rojynponeta ob60g0uKH, 110 GhopMyne

_44qR],

Ny == x(b-x), (9.8)
2

rie R — paanyc KpUBM3Hbl 00ONOYKH B Cepe-
AuHe npojeTa ly;
X — rFOpH30HTANLHOE PAaCCTOSSHUE MPO-
NONbHOro ceveHust 000TOUKH OT ofl-
HOI1 u3 onop (puc. 9.18).
Yeunust B anadparnax onpenensitorcst no gop-
MYJaM:
8 ApOYHbLIX AHadparmax

My=M?-Ne,;
0, = Q¢ 9.9
N, = N_? + /Vx;
B Oa10uHBX Jutacparmax
M, = MS - N, cosye,;
Q, =0 - Nsiny, (9.10)
N, = /Vx COoSY,

me MY, QY — coorsercTseno MarHGaK ULl
Ni.) MOMEHT, IOoIepedHast it npo-
A0NLHAS CHUIL IO OCKH AHadpar-
MbI, OMpeflesisieMble OT TONHOM
BEPTHKLLHOI HArpy3Kit (N, BBO-
amrest B ot GOpMynbl €O 3Ha-

KOAS TUOC);

CII 52-117-2008*

e, — paccTosinue OT ock Auadparms
O CPEAMHHO# MOBEPXHOCTH 060-
JI0MYKH, H3MeEpsieMOe BAO/b Ceye-
Husi (puc. 9.18). Ecnu o60os04ka
pacnoiioxeHa Buillle OCH Anad)-
parMbl, BEJIMYMHA €, CUMTAETCA
NONOXUTENBHON, HUXE — OTPU-
UaTenbHOI,

Y — Yroj Mexiy HOpMaibiO K fone-
peuHOMY ceyeHHIo anadparmMsl U
KacaTe/ibHOW K CpPEeOMHHOM [fo-
BEPXHOCTH 000/IOYKH B 3TOM Ce-
yeHuu (puc. 9.18, 6).

[Tocne Toro Kak onpeneneHnl ycunusa B 6e3-
pacrnopHsix auadparmax, y4eT Hepa3pe3HOCTH,
BAMSIHMSI 3aTSKEK apOYHbIX AMadparM unu Apyrux
(bakTOpOB NMPOU3BOAUTCA OOBIYHBIMH METOAAMM,
TIpUMEHSIEMBIMU A1 pacyeTa CTaTUYeCKU Heolpe-
JENUMBIX TDIOCKHUX CHCTEM. YCHUITUSIMH, PUITOXEH-
HbIMM K aMacdparMaM (ONMOPHBIMM MOMEHTaMMU,
YCUAUAMHK OT 3aTsXKH), 000/04Ka HarpyxeHa
CPaBHUTENBHO /1260, MO3TOMY NPH ONpeaeNeHUH
nepeMelleHU ¥ ycunuii B tnagparmax, Bei3biBa-
€MBIX JUIIHUMU HEU3BECTHHIMM, yyacTHeM 000-
JIOYKHM MOXHO npeHeOpeus. Pacyer BeaeTcsa Ha Boc-
MPUATHE ITUX YCHIKMH CEHEHHSIMU TONBKO CaMMX
nuacdparM; 4actu 060n04YeK, NMPUMBIKAIOIME K
nuadparMam, He YUUTHIBAIOTCS.

9.3.5 InadparMp KopoTKHUx obosoyek ¢ do-
HapHBIMM TIPOEMaMHU PACCYUTHIBAIOTCA HA BEPTU-
KaNbHYIO Harpy3Ky no Bceit obonouke. Ipu pacue-
Te 60KOBBIX YacTeil nMpoJieTa pa3rpyXaloulum Bau-
SHUEM MPOAOJIbHBIX CHIT 06010uKK N, npeHebpe-
rator.

Yeunue N, nepenasaeMoe Ha apMaTypy Gop-
TOBOrO 2/IEMEHTa Takoit 060NOYKH, Onpeaensior
KaK u B 060sn04Kax 6e3 doHapeit, nULLUb 3aMEHSS
l, va (I, — 1,/2 — b), no dopmyne

‘I(Iz —%"b !112
Ns

9(f+d))

rae b — wupuHa doHaps.

Ecnu wvpuna ocrarowmxcsi 60KOBbIX yacTeit
000JI0MKM MeHee I/J [, uan menee /|, ux crenyer
3aAMEHUTL APYroil KOHCTPYKLMENR WIM PaCCUUTHI-
BaTh KaK JIMHHbIE 000JIOYKHM C yueToM aedopma-
1Mit KOHTYypa.

9.11)

KoncrpynpoBanue KOPOTKHX
MONOJNTHBIX 000J104€K

9.3.6 Pa3mepbl ceueHUiIt IN1EMEHTOB MOHOJUT-
HbIX 000/104€K PEKOMCHAYETCA HA3HAYATDb C Yye-
TOM YKazaHuii nn. 6.1.1 — 6.1.7 nacrosiiero CI1.
[pu nnnne obonouku /, oT 8 1o 12 M u cTpene
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Tad6nuua 9.1

Tonwmua AHTH 000MOUKH, MM,

Kiacc Gerona npu npoaete /, M

6 12
B15 50 80—90
B20—B30 50 7080

noabseMa He MeHee '/, (I, £ 30 M) TonumMHa
TUIMThI [PU HArpy3Ke OoT COOCTBEHHOIO Beca, CHe-
ra v yTerauTenss MOXeT ObITh NMPUHSITA COMNTACHO
Tabs. 9.1.

B Tex cayuasx, koraa pacteT 060104KH MPOU3-
BeJeH COIIaCHO peKoMeHAaLusM n. 9.3.2 Hacros-
wero CII, naura apMupyeTcs KOHCTPYKTUBHO
NPSIMOYTOJIbHOM CETKOW U3 CTEpXKHEN AMAMETPOM
4—6 mm 1 warom 100—160 mm.

9.3.7 B MHOTONPOAETHBIX MOHOAUTHBIX 000N04-
Kax s BOCNPUATUS AEHCTBYIOWMX YCHIUK TON-
WHHY [UIMThl HaJ OMOPAaMK JOMYCKAaeTCs YBeu-
yuBaTh. JIns obecrieyeHUs 3aeNKU TIUTLI U BOC-
MPUSATHUS BO3MOXHDBIX PACTSTMBAIOLLUX HAMPSIXKe-
HUK Hag aMadparMamu ¥y NpuMblKaHUS K Gop-
TOBbLIM DJIEMEHTAM YCTAHaBAMBACTCA BEPXHSsl ap-
MaTypa, NpoaoJiKaowasncs B o6e CTOPOHbI OT -
acdparmbl Ha paccrosinue 0,1/, a ot 6opTosoro
371eMeHTa — Ha paccrosiiue 1,25—1,5 m.

Bbicota GopToBbIX 3;1eMeHTOB 6€3 npeasapu-
TEJIbLHOTO HalpsiXeHUS NMPUHHUMAETCS HE MEHEe
1/15/,, a wmprna — ot 1/5 no 1/2 suicotsi. Tlpu
3TUX pa3Mepax ropU30HTAILHAS XKECTKOCTL O0pTO-
BOTO JIEMEHTA OKA3bIBAETCSH AOCTATOUHOIM.

B nponerte Gonbliuas 4acTh apMaTypbl GOPTOBbIX
JNIEMEHTOB YCTAaHABIMBAETCH BHM3Y, a HA ONOpax

4
/s
P

(%43
-~

(Han anadparMamm) apMartypa TOFO Xe CeUSHWUS
YCTAHABAUBAETCH BBEpXYy O0OPTOBOIO 3/IeMEHTA.

9.3.8 B MOHOAUTHBIX 060N04KaX C (POHAPHbI-
MU NpoeMaMU LISl 00ecrneyeHusl MPOYHOCTH Che-
AYET BbITOJTHUTD Psiil LOMOJHHUTENLHbBIX YCIOBUIA:

BblcOTa NOAQOHAPHBIX GATOK NONXHA ObITh HE
meHee 1/12/;

TOJIILLMHA TIMThI 1OJKHA ObITh HECKOJILKO YBe-
JIMYEHA MO OTHOUIEHMIO K TOAUIMHE CIUIOLIHOM
000JI0UKH;

NMOABLEM TUIMTL! KaX10i 6GOKOBOI1 YacTu HE N0N-
XeH ObiThb MeHee 1/20 ee nponera (HaKJIOHHOM
XOpAbl);

LIMHA AYr €€ OOKOBBIX YacTei NOMXKHA ObITb
ne menee L/3 u /).

9.4 PekoMeHAAIHH NO Pac4eTy KOPOTKHX
NPA3MATHYECKHX CKJAAOK

9.4.1 KopoTkue npuamMaTuyecKmne CKNaaKu co-
CTOSIT M3 IUIOCKUX pebpucTbiX nauT, 60pTOBBIX
371eMEHTOB U aAuadparMm (puc. 9.19, a, 6).

Ckiaziky 10nycKaeTcst MpocKTUpoBaTh 6e3 6op-
TOBBIX 371eMeHTOB. B 3TOM ciryuae ¢pynkumnu 6opro-
BbIX 3JIEMEHTOB BbINOJIHAIOT MPOAOAbLHbIE pedpa
IUIMT, YCTaHABJNIMBAE€Mble BAOJb KpaeB MOKPLITHS
(puc. 9.19, B).

9.4.2 PacueT cKJ1an4aThiX MOKPLITHI MPOU3BO-
AMTCH B COOTBETCTBUM C ABYMSI dTanamu padorbl
KOHCTPYKLIMHU — 1O U MOCNKe 3aMOHOJIMYMBAHUSA
LLIBOB MeXAy COOPHBIMM 3JIEMEHTAMH MOKPHITUS.

J10 3aMOHOAMYMBAHUS 1IBOB COOPHbIE 31EMEH -
Tbl CK1aA0K PACCUUTBLIBAIOTCH KaK pa3pe3Hble€ KOH-
CTPYKLIMM HA BO3/ICICTBUE HArpy30K, BO3HHKAIO-
LIMX B CTAAUAX U3rOTOBJAEHUS, TPAHCIIOPTUPOBA-
Hitsi U BO3BEACHMSI.

a — KOHCTPYKUMA CKIAA4ATO-
ro NOKpLITHS, 6 — CKIAaKa ¢
GOPTOBBIMM INCMEHTAMHU, & —
TO Xc, 6¢3 GopTOBBIX InEMCIH-
ToB; / — anadparma; 2 — pe6-

pucTasl nanTa; 3 — GopTOBON

oneMelT; 4 — cranbHoit ¢o-

Hapb, 5 — noasecka; 6 — Npo-

A0MbHOE PeOPO NAMTHL, BBINOA-

Hswouwee dynkuun doprosoro

INEMEHTa; 7 — Kpaiftue rpaHu
CRIANKM

Pucynox 9.19 — Koporkas
npuIMaTHYECKan CKJIanaKa




[Mocne 3aMOHONMYMBANKS 1LIBOB (B CTalUKW
IKCMAYATAUMMN) CKIAAAKA PACCHUTLIBACTCS HaA BO3-
DeACTBME MOCTOSIHHBIX M BPCMEHHBIX HAarpy30K KakK
NMPOCTPAHCTBEHHAs! KOHCTPYKLIMS 1O CXeMaM pa3-
PYLUEHMS, OXBAThIBAIOIIMM ONHY WIH ABe Kpaii-
HUe rpanu cknanku. CpefHss YacTb CKIANKH, pac-
NONOXEHHAsi MeXy YeThIPbMS KPallHUMM rpaHs-
MU (NO ABe € Kax[oil CTOPOHbI), HAXOAUTCH B
61aronpusiTHLIX KOHTYPHbBIX YCIOBUSIX U paboTaeT
KAaK XeCTKMl NUCK, IpOoaoabHble pebpa KoToporo
paccuMTHIBAIOTCS HA HaArpy3ku, BO3HMKalOLLME B
CTaAusiIX M3rOTOBAECHHUS, TPAHCIIOPTUPOBAHUS U
BO3BEeHUSI, 1 HE PACCUMTBHIBAIOTCS HA HArpy3Ku
B CTaauK 3KCnAyaTauuu. B akcnnyaraunonHoit cra-
JHMM CKIANKa PacCUMTLIBAeTCH HA «MECTHOE» pa3-
pylUeHHE MOJKH, nornepeyHbix pebep, a Takxe
NpoAOJIbHBIX pebep MINT, He 3aKpereHHbIX LIBa-
MU 3aMOHOIMYHUBAHUS OT KPYYECHHS.

9.4.3 llepBblit 3Tan pacyeTa BHINOAHSETCS C
uensio nogbopa apMmatypbi COOPHBIX 3/1IEMEHTOB
CKIaMYaToro MOKpbITUS, TpebyeMoit ana paGoThl
B CTaAWsAX U3rOTOBJAEHMSA, TPAHCMOPTUPOBAHUR U
Bo3BencHus. HazHaueHUe reoMeTpUYECKMX pa3mMe-
pOB MOMEpPeYHbIX CeueHHit COOpPHBIX 3NMeMEHTOB
NPOM3BOAUTCS HA OCHOBAHMM 3aNPOEKTUPOBAH-
HbIX, paHee ONU3KUX MO OYEPTAHWIO CKIAM4aTbixX
MOKPBITUH U KOPPEKTUPYETCS B aJIbHEM1LIEM pac-
4YETOM B CTaMK DKCIIyaTalMH.

[TpHu M3roToBNEHUH COOPHbIE 31EMEHTH! CKJla-
NOK pacCYMUTHLIBAIOTCA Ha BO3AEWCTBUE YCHJMIA
NIPEABAPUTENBHOTO HAMpsiXeHUs, BBOOAUMOTO B
pacyeT KakK BHELUHSIA BHEUEHTPEHHO MPUJIOXEH-
Hasl Harpy3ska.

TIpu noabveme, TPaHCMOPTUPOBAHUM U MOH-
Taxe cOOpHbIE 3/MIEMEHTBI CKJIaA0K pacCYMTLIBAKOT-
Csl KaK pa3pe3Hble KOHCTPYKUMM Ha BO3aeicTBUE
coOCTBEHHOTO Beca ¢ yueToM KoadhdHuumneHra au-
HAMHMYHOCTH B COOTBETCTBMHU C I1. 4.2.18 HacToA-
wero CII.

B craauu Bo3BeneHUs cOOpPHbIE 3/IEMEHTBI CKJlA-
JIOK PacCUMTHIBAIOTCHA KaK pa3pe3Hble KOHCTPYK-
LMK Ha BO3AEHCTBUE COOCTBEHHOIO BECA U CHErO-
BOH Harpy3ki, YYUTBIBAEMON B COOTBETCTBMU CO
CHull 2.01.07.

B cTanusix n3rotoBaeHUsl, TPAHCTIOPTUPOBAH K
W BO3BEAECHMUS NPOU3BOAMTCS NonAbOp npeasapu-
TEJAbHO HANPSIXXEHHOW apMaTypbl 60pPTOBOro 2je-
MEHTa W UIMTHLI, a Takxke OObIYHON apMaTypbl —
BEPXHEro CTepXHsi Kapkaca NpoaoibHbix pedep;
KpOMe TOro, MPOBEPSIOTCH MPOYHOCTb KOHLIEBBIX
y4yacTkoB pebep Nnpu OTITyCKe HanpsKeHUs U Tpe-
UIHHOCTOIKOCTD.

TMpu npoekTUpoBaHKUK BEpXHETO nosica GepM-
amagparM B HepaspesHbiX NOKPLITUAX (puc. 9.22)
ApMaTypa nosica noadMpaeTCs o YCUIUSIM B CTa-
LHUU BO3BENCHMUS.

CIl 52-117-2008*

[Tpun pacyete COOPHBIX 37IEMEHTOB B CTAaAUM
BO3BCACHKS PUHAMaETCs KOG UIIMEHT nepexona
OT BEeca CHEroBoro roKpoBa 3eMJIM K CHEroBoi
Harpyske Ha nokpbiTHe p = 1, npeaenbHblit npo-
b Mpu 3TOM He NONXKEH NPEBbIUATh BEJUUYMH,
ykazanHbix B CHull 2.01.07.

9.4.4 Bropoit 3tan pacueTa KOPOTKUX pebpuc-
TBIX MPU3IMATUYECKUX CKNAALOK NMOKPLITHI MPOU3-
BOJIUTCSL MO NMPOYHOCTH, XECTKOCTU U LIMPHHE
PACKpPbITHSE TPEUINH.

PacueT npo4YHOCTU CKJIANOK MOKPLITUH Mpo-
M3BOAUTCS KUHEMATUYECKMM CMOCOOOM TEeopuu
npeneNbHOro paBHOBECHs MO CXEMaM pa3pyLIeHHS],
npuBeseHHbIM Ha puc. 9.23 n 9.24. B pesynstate
paCcyeToOB ONpeeNsioT BHYTPEHHUE YCUAMS; MO~
60p ceueHuit apMmatypbl nposoast coraacho CI1
52-10t.

XKecTKoCcTb M LUMPUHY PACKPHITUSI TPELIMH B
M0JIKE TUIMTBI M B MONEpPeYHbIX pebpax onpenens-
10T cornacHo CIT 52-101. XKecTKocTb NPpOAONBLHBIX
pebep IMT CKIagyaToro NoKpeiTus obecrneynna-
ercsi npu ycnosuu h/l > 1/33, rne h — BbicoTa
pebpa; /, — nnvHa nponera.

Pacuer npoYHOCTU MPU3IMATHYECKHUX CKJIAAOK
MOKPbITUI CEAYET BECTH B CJIEAYIOLLEH 0CAEn0-
BaTeJIbHOCTH: CHAYala Mo MECTHLIM CXeMaM pa3-
PYILEHUS pPaCCYUTBIBAIOTCS MONKA, NONEPeYHble U
MpoaoabHbIe pebpa nanT (OT KPyuyeHHUs), 3aTeM —
CKNAKH MOKPBLITHS U AnadparMbl.

Pacyer nosiku # nonepeyHsiX pebep naRTH

9.4.5 Tlo cxemam pa3pylleHHUs, PHBEAEHHbIM
Ha puc. 9.20, a, 6, B, pacCYUTBIBAIOTCS TONKA W
nornepeyHsie pedbpa Bcex IUIMT MOKPLITUS; 11O CXe-
Me pa3pylueHus, npuBeaeHHON Ha puc. 9.20, t, —
KpaikHHWE IUTbI CKJAANOK.

M3rubatouime MOMEHTBI B [OJIKE HA EAHHULY
LJIMHBL TMHUKM M310Ma U B MOMNepevHbIX pedpax
OnpenensioTcs No «KOHBEPTHBIM» CXEMaM paspy-
HieHUst 8 3aBUCHMOCTH OT 3HAYEHUS NapameTpa

k=v/[1 = R h /MR hy)]. 9.12)

[pu k < 1/y paspyuieHue MOAKU NMPOUCXOANT
no cxeme, npuseaeHHoi Ha puc, 9.20, a, usruba-
IOLLME MOMEHTBI OMpeaensoTcs no dbopMynam:

M, =nqa*(3 — yk)k/[48(k + )}, (9.13)
M, = yM,; (9.14)

My = qa*(3 — kW) /24y* +q,b?/8; (9.15)
v = k(3 — k). (9.16)

[lpu k& >1/y pa3pylueHre NOAKH NPOUCXOANUT
rno cxeme, npuseaeHHoM Ha puc. 9.20, 6. B atom
caydae npuaumaetcs k; = 1/k n nsrubaiomne Mo-
MEHTBLI ONpeAessioTCs 1Mo GopMynam:
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a, fi, 8 — CXCMBI PABPYLICHHS UL BCCX MANT: ¢, ¢ — TO Ke, UL KPaiitiN manT; [—S — 38C1bsi B CXEMAX pa3pylueHIts

Pucynox 9.20 — CxeMmbt pa3pylieHus NOJKH H notiepeunsix pebep uaur or H3ruGa u npoloNkHbIX peliep oT Kpyyenus

M, = ngb¥(3y = k)k /148Ky + WI: (9.17)

M, = yM,; (9.18)
My = gk,b3/12 + qpb*/8; (9.19)
y = k2/(3 — 2k,/v). (9.20)

B (popmynax (9.12)—(9.20):

n
q
y=a/b
M, M,
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KOO QUUHEHT, YUHTLIBAIOLWHIA BAMS -
Hue pacropa. B nepsoM npubnixeHuu
PEKOMEHAYETCH TIPUHMUMATE 1} = |
PABHOMEPHO pacnpeaesieHHAST HArpy3-
Ka Ha eMHULLY TJIOUIAH MOJKHK C yye-
TOM €€ Recd;

OTHOlIIEHHE CTOPOH NOJIKH;
M3rHOAIOLIME MOMCHTBI HA EIMHHULLY JUTH-
Hbl IMHUW U3JIOMA, NEVICTBYIOIUKE B Ce~
USHUAX TIONKH COOTBETCTBEHHO B More-
PEUHOM M TPONOABLIIOM HaTIpaBAeHHSIX;

4p —

MR -
RS./’ RA'R -

h

/r, hy —

HArpy3ka Ha eqMHULY JUTHHBI NOMepeYy-
Horo pedpa, pacnonoXeHHast Ha ped-
pe M pacCUMTBLIBACMAs C YYETOM €ro
Macchl;

n3rndaiouIMn MOMENT, NPUXOAS LM~
Csl Ha ceveHue rionepevHoro pedpa 6e3
noaok (puc. 9.20, ceuenue [—1I);
PACUYETHBIE COMPOTUBIEHHS HA PACTSI-
XEHME ApMATYPbl COOTBETCTBEHHO 1101~
KU U nomnepeuHuIx pedep;
COOTBETCTBEHHO TO/LMHA NOJAKY U pa-
Oouast BbicoTa pebpa.

9.4.6 Tlnura, apMUPOBAHHASA 10 CXEME pa3py-
wieHus, npuseneHHoi Ha puc. 9.20, a u 6, pac-
CUUTBLIBAETCS TAKXKE MO APYroil BO3MOXHON «KOH-
BEPTHOM» cxeme pa3pyUICHHUs MOJKU M rorepey-
HEIX pebep (puc. 9.20, B).



Harubaroumit Moment M,,, nedcTByolnit Ha
BCe morepeyHble pedpa InMThl B pojieTe, onpe-
IensoT no dhopmyJe

M,, = qb¥(3c — 2a,)/24 = My,  (9.21)

rne g — Harpyska Ha eIvMHMLY TUTOLUANU MOJIKH
C YY€TOM Macchl NorepeyHbIx pedep;
b — paccTosiHMe B CBETY MEXAY NPOAO/b-
HbIMU pebpaMu;
a, — PaCCTOSIHME B CBETY MEXY TOPLIEBLIM U
nonepeyHbM pedpamu (puc. 9.20, B, r);
My, — u3rubawolmit MOMEHT, BOCTIpHHNMA-
€Mblil BCEMH NonepeyHbIMU pebpamu
[UIMTHI B MECTaX WX NMPUMBIKAHUA K
MPOAOAbHBIM, PACCUUTBHIBAETCA HCXO-
ISt U3 YCTAHOBJICHHOM B MOJIKE apMa-
Typbl, MO1OOPaHHON NO cXeMaM pa3-
pYLUECHUS, MPUBENEHHBIM Ha puc. 9.20,
a, 06, B I r;
¢ — pacCTOsiHHUE MEXay BHYTPEHHUMH Ipa-
HSIMM TOPLIEBBIX pebep.

TlogGop apMmaTypbl NMpoU3BOIAT MO GobLliei
BENMYMHE M3rnbalolero MOMEHTa B MpoJeTe, Npu-
XOISLETOCS Ha OQHO MonepeyHoe pedpo U nony-
4yeHHoro no ¢opmynam (9.15) wnu (9.19) u (9.21).

9.4.7 Pacuetr nomepe4yHblX peGep MAMTHI MO
nornepeyHoit cune npoussoauTcs cornacHo CIT 52-
101. MakcumanbHast BeIMMKMHA NOMEPEeYHOit CHbI
B MOMepeYyHOM pedpe onpeaensieTcs B 3aBUCUMOC-
TU OT CX€Mbl paspylleHMs, oripeac/auBiUeil ero
npoaoabHoe apmMuposanue. [lpu cxeme paspytue-
HUS, NMPUBEACHHOM:

Ha puc. 9.20, a

Q = qa(2b — ak)/8 +qzb/2; (9.22)
Ha puc. 9.20, 6

Q = qb’k,/8 + qgb/2; (9.23)
Ha puc. 9.20, B, ©
Q= blga+ qp)/2. 9.24)

[Tpu pacuere XECTKOCTH M LUMPUHBI PACKPbBI-
THS TPELMH NPUHUMAIOTCS:

a) MOJIHOE 3alleM/IeHUE MOMKU B MOMNEPEYHBIX U
NpooJIbHbIX pebpax U IWapHUPHOE ONUPAHKE I10-
nepeuHbIX pebep, ecny pacyeT BEAETCA IO CXeMaM
paspylueHHs, NpUBeAEHHBIM Ha puc. 9.20, a, 6;

©) MonHOe 3alleMIeHHE MOMepPeYHbIX pedep B
NpoNOABLHBIX NPU pacueTe Mo CXeMe paspyLieHus,
npuseneHHoi Ha puc. 9.20, B;

B) 3alUeMJieHMe C OJHOW CTOPOHBI Mnomnepey-
Horo pedpa U LWapHUPHOE ONMUpPAHMUE C APYrOii NpH
CcXxeMe pa3pyLieHUs, MpuBeAeHHOM Ha puc. 9.20, r.

[1pu onpeneneHnu nporudOB nonepedHbIX pe-
Oep creayeT NPUHUMATb TABPOBOE CeyeHUe pebpa
(puc. 9.20, ceuenue 11-11).
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PacyeT npoaoabubix pebep na Kpyuenue

9.4.8 B kpaitHMX MIMTaX CKJIAAYATbIX NMOKPHI-
THIA, ocyluecTBasgseMbIX 6¢3 GOPTOBLIX /IEMEHTOB,
U B IUIMTaX, NMPUMBIKAIOIIUX K (POHAPHBIM NpO-
€MaM, KPOME CXEM pa3pylueHusi, NPUBEACHHBIX Ha
puc. 9.20, a, 6, B, MOXECT UMETb MECTO TAKXKE CXE-
Ma pa3pyLUeHus, npuBeaeHHas Ha puc. 9.20, r. Kpy-
TAWME MOMEHTbI M, NefiCTBYIOIIME B HAKIIOH-
HbIX CEYEHMSIX KOHLEBbIX YYacCTKOB NPOMOJNbHbIX
pebep noa yriaoM 45° K UX HUXHeH TUIOCKOCTH (pHC.
9.20, ceyeHne V—V), BOCMPUHHUMAIOTCSA CETKaAMM,
YCTaHaB/MBAaeMbIMM HAa KOHIIEBBIX y4acTKaxX Npo-
NoNbHBIX pebep, u onpeaensiiorcs no gopmyne

M, = [q(B + b)’(3c — 2a,)/48 —
— (My, + 2M,))/2V2. (.25

Bo Bcex cydasx nsrubaiowmnit MOMeHT My = 0
H3-32 TOrO, YTO YIJIOBasi apMaTypa He BOCIIPUHUMA-
et ycunuii pacTsokeHus (puc. 9.20, ceueHue V—V).

Ecnu B pesynsratre pacyetoB no ¢opmyne
(9.24) M,; < 0, To KOHLIEBbIE YYAaCTKH NPOAOIb-
HbIX peGep apMMpPOBaTh Ha KpyuyeHue He TpedyeT-
cs.

CxeMmbl pa3pylieHHa CKAaJ0K

9.49 KopoTkue npusMaTHMuecKue CKNaaKH
MOKPbLITUI Ha ACUCTBUE PABHOMEPHO pacnpene-
JIEHHOW Harpy3Ky pacCUMTBHIBAIOTCA O TPEM CXe-
MaM paspyuienus (puc. 9.21, a, B, r), OXBaTbiBaIO-
IUMM OJIHY WJIM BE rPaHH y cBOOOAHOrO Kpas.

U3aruGaroLune MOMEHTbI OMpPENESIOTCS Ha OC-
HOBE KUHEMAaTHYECKOro cnocoba Teopum npeneib-
Horo paBHoBecusi. Hanpumep, ansa onpeaeneHuns
usrnbaiolero MoMeHTa M, B NpOLOAbHOM peb-
pe pa3pe3Hoil CKNaaKu JUHUM u3dnoma 1—3, ne-
pecekamowmne 310 pebpo (puc. 9.21, a), 3amaror
eAMHMYHOE BO3MOXHOE mnepemelueHue. Pabory
BHEWIHEW Harpy3Kku, NMOAYYEHHYIO Ha NepeMetue-
HUSIX XKECTKHX 3BEHbEB CXEMbI M3JIOMA, NpPUPaB-
HMBAIOT K paboTe BHYTPEHHMX CHJI Ha JNHUAX
H3noMa (NIacTUYECKUX LIAPHUPAX), COCAMHSAIO-
WX 3T 3BeHbs. Ecnu 1nHus nanoma 1—3 nepe-
CEKaeT HeCKOIbKO MPOAONbHBIX pebep (puc, 9.21,
B, ), TO MU3rMGalOWIUii MOMEHT ONpeAcaseTCs As
BCex pebep.

ITpn u3anoMe nByx rpaneil ckiagku pabora
BHYTPEHHUX CUN OMpeleNsieTcss U3 NpPOCTPaH-
CTBEHHOI CXeMbl NepeMeleHUH XeCTKUX 3BEHb-
eB. B 3Tux cayyasx kpome nepeMelueHuii, coBep-
WAEMbIX 3BEHbsIMU | —4 U3 UX NIOCKOCTH, UME-
10T MECTO NEpeMELUEHHUs] B MAOCKOCTU OLHOM M3
rpaHei, U3/I0M KOTOPO NMPOUCXONUT KaK Ganku
Ha [ByX Ofopax OT AOCTMXEHMS B HAKJIOHHLIX
CEYECHUIX NpeNebHbIX U3rMbalowmx MOMEHTOB
M, (puc. 9.21, B, 1).
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9.4.10 I'pu pacueTe Hepa3pe3HbIX CKIANOK NO-
KPBITUHA APMUPOBAHUE MPOAOAbHBIX pedep 1T K
OOPTOBBIX 3JICMEHTOB MOAOUPAIOT B COOTBETCTBUH
C YCUJIMSIMU OT HArpy3oK, AEHUCTBYIOLUMX N0 3a-
MOHOJIMUUBAHUS IUBOB MeXAYy COOPHBLIMHU 3JIEMEH -
TaMU, a APMUPOBAHUE NONAKHU U TOMEPEUHDBIX pe-
6ep NIMT — B COOTBETCTBUM C YCHAUSIMM OT Ha-
rpy30K, REUCTBYIOWMX NMOCAE 3AMOHONUYUBAHUS
BOB. B ctanuu akcnayataunu onpeaeaeHuIo noa-
Jexar onopHbie MOMeHTb My, u M; Ha npome-
XYTOUHBIX AnadparmMax (Ha KpaitHux nMadparmax
My, = 0n My; = 0).

B Hepa3pe3Hoii ckianke NOKpbITHIM 6ecdonap-
HbLIX 31aHUI OITOpPHbIE APMATYPHbIE KAapKacChi, yC-
TaHABAMBAeMbie B LIBLI MEXIy OOpPTOBLIMM 3e-
MEHTAMHU M TUIMTAaMM, a TakxXe MeXAy IUIMTamu
[epBOM M BTOpON rpaHei Han auadparMamu, ss-
JISIOTCS pacueTHbIMU., M3 KOHCTPYKTHUBHbBIX CO00-
paXeHHUIl B OCTA/IbHbIE LWBbl MEXAY MJAMTAMKU Haa
avadparMaMiM peKOMEHAYCTCs YCTaAHaBAUBaTh Kap-
Kacbl. B mokpoITHsX 3aaHKI ¢ hOHAPSIMH, a4 TAKXKE
B MOKPLITUsIX 10 POHAPSAM BCE apMaTypHbIC Kap-
KAaCh! SIBASIOTCS! PACYETHLIMU.
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[Hl
L My~ g — CXCMbl paspylicHust neppou
4 rpaHyu CKJIAOKH H HOPTOBOro ane-
7> 2 Wy = MeHTa; 6§ — AWarpamMma cKopoc-
1 —‘L 3 = Te BUPTYAIbHBIX NEpeMeELieHMH,;
Y A IN\Z 6 — CXeMa pa3pylIcHUI ABYX rpa-
2 ., Mcit cknaaku ¢ usomoM 6opTo-
My,| 4 “2°  poro aneMcHTa; ¢ — TO Xe, 6e3
H3/70Ma GOPTOBOTO 2JIeMEHTA, 0 —
¢ [ nornepeyHoe celucHUEe CKAALKU Y
I—x 11X Kpast; /—4 — 38€1ibsi B CXCMaXx pas-
[ pylieHus, 5 — TicpBbie TpaHu

cKnaaku;, 6 — rnecpBast U BTOpas
KpaiiHUC TrpaHu cKlaaku; 7 —

cpcaHss 4acTh CKIAAKH

Pucynox 9.21 — Cxemnl pa3py-
IUCHHA CKJIAZAYATOrO NOKPLITHSA

Ecav cyMMapHasi BeJit4MHa OMopHbIX MOMEHTOB
Han nMadparMoit, noayvyeHHas M3 pacyeTa Mo cxe-
MaM paspylueHusi, MPUBEACHHBIM Ha pUc. 9.21, a, r,
0oJiblte U3rudaloIICro MOMEHTA, MOJYYEHHOIO U3
pacueTa no cxeme pa3pyluieHus, NPpUBEACHHOK Ha
puc. 9.21, B, To noabop ceueHusi paboOUNX CTEPXK-
Heil apMaTypHbIX KapKacoB, YCTAHABIMBAEMbIX B
uBax Mexay OOpTOBbIM 3JIEMEHTOM M IUIUTOM, a
TAKXC MexXay MAMTaMH NMepBOid M BTOPOM rpaHeit
CKIMKK Han AuadparMaMu, MpoU3BOAUTCS MO
OMOPHbLIM MOMEHTAM, MONYUYEHHbIM MO CXEMaM
paspylueHus, npuBeaeHHbIM Ha puc. 9.21, a, r.

Ecan cyMMapHas BeJTMYMHA 3THX XKE OMOPHbIX
MOMEHTOB Haa aMad)parMoit MeHblIe u3rubaloLue-
ro MOMEHTa, MOJAYYEHHOro U3 pacuera Mo cxeme
pa3pylueHHsi, NpUBEAEHHON Ha puc. 9.21, B, TO
3TOT OMOPHBIK MOMEHT CJIEAYET pacnpeaeanTb
MEXIY LUBAMM TaKuM 00pa3oM, 4TOObI Ha Kax-
Ablid 1UOB MPUXOAMNACH BEJIMYMHA MOMEHTAa HE
MeHblUE, YEM BbIYHUCIEHHAs MO CXeMaM pa3pylle-
HUS, IIPUBEACHHBIM Ha puc. 9.21, a, r.

9.4.11 Ipu pacuere pa3pe3HbIX CKIIANOK MOKPbI-
TUIt QPMUPOBAHKE TTOJIKK U MONEpeUHLbIX pedep naut



110AOMPAIOT B COOTBETCTBUM C IKCIIYaTaLMOHHbI-
MU Harpy3Kamu, NEMCTBYIOUIMMM MOCE 3aMOHO-
JMuMBaHKg WBOB. B cknankax nokpbituii 6e3 doHa-
peit cneayet onpenensiTh N3rubalomMe MOMEHTHI B
MposieTax NpoaoAbHLIX peGep nepBoii U BTOPOit rpa-
Helt cKnaaku. B ocTanbHbIX rpaHsiX Cki1anku (B cpeil-
HEN YaCTU MOKPbLITHS) aPMMPOBAHUE MPOAOALHBIX
pebep MAUT onpeaesisieTcsl U3 pacyeTa Mo cTaausM
W3rOTOBJICHUS, TPAHCITIOPTUPOBAHUS U BO3BEIECHUSI.
B nokpeiTusix 3manui ¢ hoHApsIMH, a TAKXKE B 110-
KPBITHAX 10 (hOHApsiM clenyeT ofpeaeauTb U3ru-
faroLmMe MOMEHTbI B IIPOAOIBHBIX pebpax BCEX [IUT.

Pacuer Ha cIBHraomMe ycuiaus

9.4.12 MakcumanbHble CABUTAIOLIME yCUIUS S,
1 S,, AeHCTBYIOLIME CIIPaBa M clieBa Ha auadpar-
MY B IUTOCKOCTH NepBOii rpaHu CKNaaKu, COCTaB-
JISIIOT CABMTalOLUME YCUIMS S, BOCIIpUHUMaEMbIe
GETOHHBIMM LUNOHKAMU BEPXHETO 1osica AMagparm
Hepa3pe3HbIX CKJIaNuaThIX MOKPLITHIA. B paspe3Hbix
CKJIafYaThIX MOKPBITUSIX CABUTAIOLIEE YCUTNE BOC-
TIPUHKUMAETCS CTAIbHLIMU YIIOPAMHU, NPUBAPEHHbI-
MU K 3aKJIaAHbIM ACTaJISIM OMOPHbLIX Y3/10B AUad-
parM, a B MOKPLITUSX ¢ ¢oHApsiIMK — OETOHOM
3AMOHOJIMMMBAHUS B Y3/1€ ONTUPAHHUS MJIUT U CTOM -
KM paMbl QoHapst Ha auacdparmy.

[1poBepky HaKJIOHHBIX CEYEHUI TNepBON rIpa-
HM CKJIAKM Ha AEACTBME CABMUTAIOMIMX YCUIMM
NpPOU3BOAAT TaK Xe, KaK U Oanok Ha HAeicTBHe
MOMEPEYHON CHUJIbI.

Casuraome ycuimsi S, umm S, B pa3pe3HbIX
CKJIANYaThIX MOKPHITHSX MEpeaaroTcs Ha avadparMy
B TOUYKAX MPUBAPKU NPONOJILHLIX pedep runtsl. B pac-
CMaTPUBaEMbIX MOKPBLITUSIX TUIMTHI PEKOMEHIYETCs!
NpUBAPUBaTh C METHIPEX CTOPOH, MOITOMY HA OJIHO
niponosnbHoe pebpo npuxoautes 0,55, wiu 0,55,. Ha
9Ty BeJIMUMHY CABUTAIOLLIEH CUBI CieNyeT PACCUMUThI-
BaTb CBApHbIE LWBLI, KPEIsilUMe BCE MUINThI K anad-
parmam. Y Kpaes MOKPLITUS U Y TEMITEpPaTyPHbIX ILIBOB,
Ie OCh MnepBoit anadparMsl CMEILEHA, CABUTAIOLLES
ycuiune S, nepeaaeTcst Ha OIHO NPONOJbHOE pedpo.
Hecyiiyio cnocoOGHOCTb npoaosbHoro pebpa Ha cka-
JIbIBAHUE Cenyet OnpeaessiT no gopmyne

P = aR,uh,, (9.26)

rne o — KO3(ULUMEHT, MPUHUMAEMBbIIH AN TSi-

Xenblx 6ETOHOB paBHBLIM |, st GeTO-

HOB Ha NOpPUCTLIX 3anonHuTesix — 0,8;

u — cpenHee apudMeTHUECKOE MEXNY Ne-

pPUMETPAMU OCHOBAHUN NMUPAMUABL,

oOpa3syiouleicst Npu NpoaaBIUBaHUN.

Mpu P < S, HEOOXOMMMDBI KOHCTPYKTUBHbIE

MEPONpPUSITUS! B BUIAE YCTPOHCTBA CBSI3M MeEXy

MJMTAMK NMEPBOIl M BTOPOM PaHEN CKIAAKM MO

BEPXy TOpLEBbLIX pebep, YTO Mo3BOJseT HacTb S
nepenaTh Ha MJIUTY BTOPOi I'PaHU MOKPLITUS.
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Pacuer nnadparm

9.4.13 B cranuum 3xcnnyataumMy Ha auacdparmol
OT CKJIaJIKU MepeaaeTcs Harpy3ka B BUAe HOpMasib-
HBIX U cABUTalOWMX YcUnuit. JlomyckaeTcsl BeCTH
pacueT auadparM Ha BEpTHKajibHble HArpysku,
cobupaeMble C rpy30BbIX [LIOLUAAEH, NIPUXOAALLINX-
Csl HA COOTBETCTBYIOLLME Y3/Ibl.

Cratuueckuit pacyet auadparmM npou3BOAUT-
CA C YYETOM KECTKOCTH Y3/I0B KaK MHOTOKPaTHO
CTaTMUYeCKH HeornpeaenMMoit cuctemsl. Jomnycka-
€TCsl BECTH pacyeT anadparM Kax ILapHUpHO-CTep-
KHEBOU CUCTEMBI C YUETOM U3rKGAIOUMX MOMEH -
TOB, BO3HUKAIOIIMX OT HApyUIEHHUs LICHTpaUUU
y3/10B.

KoHcTpyupoBanue KOPOTKHX
NPH3MATHYECKHX CKNAIO0K

Cknaaku MoOryt GbITh OOHO- ¥ MHOIOBOJIHO-
BbIMM B MOMEPEYHOM HArMpaBleHUH, pa3pe3HbIMU
M Hepa3pe3sHbIMM — B npoaoibHoM. KopoTtkue
MPU3MaTHUUYECKUE CKIANIKK PEKOMEHAYETCs: BbITO-
HSATb COOPHO-MOHOAUTHBIMK. COOPHBIE NEMEHTDI
CKJIAIKU CBApUBAIOTCS MEXAy OG0/t Ha MOHTAXe,
a LWIBbl MEXAY HUMHU 3aMOHONMYUBalOTCA. [L1uThl
K AnadparMam cieayet npuBapMBaTh Ha BCEX Ye-
TBIPEX OMOPaXx Mo KOCTYNIHOMY KOHTYpY.

CoBMecTHYIO paboTy 3JIEMEHTOB CKJIANOK pe-
KOMEHayeTcs obecrneynBaTh:

ANsL HEPA3pe3HbIX CKIAA0K — YCTPOWCTBOM
GETOHHBIX LUMIIOB Ha BepxHeM mnosice auacdparm,
NMa30B Ha HAPYXHbIX TPAHAX NPONOJIBHBIX U TOP-
LeBbIX pedep MIUT 1 GOPTOBLIX 3/IEMEHTOB, yCTa-
HOBKOW apMaTypHbIX KapKacOB B LiBaX 3AMOHOJIU-
YMBAHMUSI,

NS pa3pe3HbiX CKNAAOK — YCTPOMCTBOM MNa-
30B HA HAPYXHbIX rPaHsX.

9.4.14 TIpuaMaTHyecKHe CKIaAKN PEKOMEH/LY-
€TCsl MPUMEHSATH B MOKPLITHSIX OAHO3TAXHBIX IPO-
M3BOACTBEHHbIX 31aHUIT MAaCCOBOIO CTPOUTENLCTBA
nponetamu 18—36 M ¢ ¢oHapamu u 6e3 doHa-
pe#, ¢ MOCTOBbIMH KpaHaMH Ipy30MOAbEMHOCTbIO
no 50 T.

K 3nieMeHTaM CKJ1aKN N0MyCKAETCs MoaABeckKa
JByX- UM TPEXOMOPHBIX KPaH-OAI0K rpy30Moab-
€MHOCTbIO OT | A0 6 T Wau noaecHoro Teabdepa
rpy30NOObEMHOCTBIO 110 5 T.

9.4.15 [Insa o6pa3oBaHusi NpU3MaTUYECKOI MO-
BEPXHOCTH CKNAAKWU PEKOMEHAYETCS UCTIONb30BATh
TUIOCKHE pebpucTbie MINTHI pa3MepoM 3X6 uiu
312 M.

OuepTaHue BepxHero nosica auadparm 10XHO
COOTBETCTBOBATH NOBEPXHOCTH CKNaiku. B Hepaspes-
HBIX CKJIaIKax Moc/e 3aMOHONUUYNBAHUS 00pa3yeT-
csl KOMIJIEKCHOE CceyeHWe BepxHero rosica, 4To
no3soasiet obnerynts nnadparmy (puc. 9.22).
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| — GeToHHbIE WMNBI HA BepxHeM nosice auadparMel; 2 —

CTepXEeHb, apMUPYIOLIMIT KOMNAEKCHOE cevueHue; 3 — na3wi

1a TOpLEBBIX pebpax IUINT, 4 — KapKac B MPOAONBHOM LUBE

Mexiy nayTaMu Hal avadparmamu; 5 — nassl. Ha NPOAONb-

HBIX pebpax NAuT; 6 — NPOAOALHBIC PcOpa MIMT; 7 — BCPXHUI
nosic aMadparmol; & — Topuenbie pebpa NAUT

Pucynox 9.22 — Y3en conpsixenus mwint ¢ auagparmoi
NPH KOMIVIEKCHOM CCYCHHH BEPXHEro nosca

Honyckaetcst ucnonab3osaHue TUNOBBIX (hepM,
oyepTaHUe KOTOPbIX HE COOTBETCTBYET IIOBEPXHO-
CTH CK/IaaKU. B 3TOM cryyae KOMIUIEKCHOE ceye-
HUe He obpa3syeTcsi, a pebpa MJIUT CKNaaKU OMNU-
paloTcsi HA OETOHHBIE CTONOMKH, YCTPaUBAEMbIE B
y3anax pepm.

9.4.16 COopHblie Xene300eTOHHBIE 3JEMEHTbI
CKJIAMATBIX MOKPBITUIA PEKOMEHYETCS MMPOEKTH -
poBath 13 Taxenoro (knaccos B15—B30 no npou-
HOCTH Ha cxarue) unu jerkoro (kiaccos Bl15—
B20) KOHCTPYKTMBHOro GeToHa.

Hvadparmbl peKOMEHAYETCS MPERYyCMaTPUBATD
13 tsixxenoro 6etoHa (knaccoB B30—B50 u Bbiwe).

9.4.17 B kauecTBe NpeaBapUTENbHO HAMpPSIXKEH-
HOM apMaTypb! [POAOJIBHBIX pedep MIUT, GOPTOBbIX
9MIEMEHTOB M HUXXHHUX MOSicOB dhepM-auaparm pe-
KOMEHIYETCsl IPUMEHSATb CTEPXKHU U3 CTalMM Kiac-
coB A500, A600, A800 1 apmaTypHble KaHaTh! KJlac-
ca K1400. IMonky naut toauinHoi 30 MM pekomeH-
QyeTCsi apMUPOBATh CBAPHBIMU CETKaMU U3 apMary-
psr kiacca B500. Henanpsiraemyto apMatypy pebep
MJINT, 2JIEMEHTOB auacdparM, a Takxe LLIBOB 3aMO-
HOJMYUBAHUS PEKOMEHAYETCSA BHIMOJIHATL B BUIE
CBapHBIX KapKacos U3 cranu KinaccoB A400, AS00.

9.4.18 B Hepa3pe3HbIX CKJIaaKax LUOB AN 3a-
MOHOMHYMBAHUS Haa nuacdparmoit obpasyerca B
pe3y/NbTaTeé COOTBETCTBYIOLLEIO pa3MeLLEHUs TOp-
ueBblX pedep MIUT NOKPbITHUS.

LLIupuHY 11BOB MEXAY NAUTAMU PEKOMEHIY-
eTCs Ha3HA4aTh He MeHee: AN MPOAOJIbHbIX IUBOB
50 MM; ansi MonepevHbIX 1WBOB Haa Auadparma-
MU — 200 MMm.
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3aMOHONMUYMBAHME LEBOB peKOMeHAyeTCs Ge-
TOHOM, KJIacC KOToporo He MeHee BI5, a B 3um-
Hee Bpemsi — B25.

KoHcTpyHpoBaHHBe 3/1eMEHTOB CKIAIKH

9.4.19 IInutbl CKNAnOK PEKOMEHAYETCS Mpo-
€KTHpOBaTb C HOMMHILHBIMU pazMepaMu 3X6 u
3x12 m. lponosnbHbIe peGpa pEKOMEHIYETCS BBINO-
HATb NPEABAPUTENILHO HAMPsDKEHHBIMU; MOMEpey-
Hbl€ U TOPLIEBbIE — HEHAMPSXKEHHBIMH (puc. 9.23).

BbicoTy nmpoaonbHLIX pebep peKOMeHayeTcs
npuxumars B npeaenax (1/30—1/35)/;.

LUar nonepeyHbIX peGep peKOMERAYETCS MPH-~
HHUMATb paBHBIM 1—2 M. BLICOTY nonepeyHbIX pe-
6ep pekoMeHayeTcs Ha3HavyaTh B npeaenax 1/15—
1/20 pacyeTHOro mponeta, paBHOTO PACCTOSIHUIO
MeXly BHYTPEHHHUMH T[PAHSIMU MPOAOJBHBLIX pe-
6ep. Ha HapyxHbIX rpaHsix npoaoabHbIX pebep npe-
A yCMaTpHUBAIOTCS MMa3bl, 00ECIIe M BAIOLLIUE BOCIIPH -
ATHE CABUTAIOLLMX yCUNUit Mexay ruintamu. TTasb
pacnonaraiotca Ha anuue (1/3—1/4)1, (puc 9.23).

ITpy KOMMIEKCHOM CeuyeHUM BepXHEro mosca
AnadparM nasbl peKOMeHAyeTCs yCTpauBaTh Tak-
Xe Ha TopLeBbix pebpax. B 3TOM ciyyae TopueBbic
pebpa yCTpamBalOTCS YBEJIMUEHHOI BLICOTBI, YTO
NO3BOASIET HE CTAaBUTh ONaNyOKy MPHU 3aMOHOJN-
yuBaHuu (puc. 9.22).

9.4.20 Pa3Mepbl 6OPTOBBIX 3NIEMEHTOB, KaK M
TUIUT, ONPEACTSIOTCS PACYETHBIMU M KOHCTPYK-
TUBHBIMM cooOpaxeHusmMu. Kak npasuiio, 60pTo-
Bbl€ 37IEMEHTBI MIPOEKTUPYIOTCSA JIOTKOBOTO Ceye-
HUSl ¢ TOpLEBbLIMU pebpaMu U 6e3 NpPOMexyTou-
HbIX pebep (puc. 9.23).

BopToBble 3/IEMEHTHI peKOMEHAYETCS NMPUHU-
MaTb ABYX THUIOPa3MepoB: KpailHWe, yCTaHABAM-
BaeMble BOJIb KpaeB 060/I04€K, U CpeiHHUe, YCTa-
HaBAKBAEMbIE MO BCEM MPOMEXYTOUHbLIM psSiaaM
KOJIOHH MHOTOBOJIHOBBIX CKJIAIOK ¥ COEAMHSIIOLLHE
Mexay coboit OTAe/NIbHbIE BONMHBI,

9.4.21 lnacbparmbl cxyiagdaThiX MOKPLITUI pe-
KOMEHAYeTcs MpOeKTUpPOBaTh B BUle ¢epMm cer-
MEHTHOI'O OuYepTaHUsl, Oe3pacKOCHBIX ¢epM, a
TaKXe apoK C XeNne306eToOHHON MM CTaNbHOM 3a-
TAXKOH.

Oco0EHHOCTbIO KOHCTPYKTUBHOIO peElIeHUS
dbepm-nuadparm HepaspesHbIX CKIaAYaThIX IIOKPbI-
TUHR $BSICTCA HATMYME GETOHHBIX LUKIIOB HA Bep-
XHEM rosice, obecrneynuBamoIIMX COBMECTHYIO pa-
6oty nradparmol ¢ rIMTaMU M GETOHOM 3aMOHO-
JIMYUBAHHUA.

Jnadparmnl paspesHbIX CKIaA4YaThiX TOKPHITHIA
NpPOEKTHPYIOTCA 6€3 LIMNOB 10 BepXHeMy noscy. B
3TOM clly4ae COBMECTHOCTb PabOThl CKJIAAKH C
AuagparMoit 1OCTHIaeTcsi 3a CHET CBAPHBIX COENU-
HeHUit TUTUT U depM, paccuuTblBAEMbIX HA BOC-
TIPUSTHE CABUIAIOLINX YCUIWHA.



TO K¢, Topuenoc: 3 — TO

1 — nortepeusioe pedpo; 2 — [
X¢, npogonbHoc: 4 — 10o;-
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KA MAMTBE: 5 — apmaTypHas
CeTKA MOMKM; 6 — nasut Ha
NPOAOABUbLIX PCOPAX MITHTHI

H 6OpTOBOrO AneMeliTa; 7 —

KpaitHHiA 6OPTOBOI NEMEHT

Pucynok 9.23 — TLaurmt
W GOpTOBLIE DNEMEHThI

Huadparmel nponerom 18—24 M npoekTupy-
IOTCSl, KaK NMpaBuo, LeAbHbIMMU.

Hnst nponero 30—36 M pekoMenayercs ycr-
POMCTBO COCTABHbIX CTAJIEXE/1€300€ TOHHBbIX Anad-
parM, MOHTMPYEMbIX M3 OTIAE/IbHbIX GJIOKOB C MO-
MOLLIBIO MepecTaBHbIX MoaMocTeit. Bioku cTbIKy-
IOTCSA CBApKO# 3aKNaaHbLIX AeTaneil, a 3aTsaxka
BbITOJIHSIETCS U3 MPOKATHOIO MeTaa.

IMpu CcTanbHOM 3aTsXKe peKOMEHAyeTCs YCT-
pauBaThb CTPOMTE/NbHbLIA BbIrMO Y3/10B HUXHErO
nosica, pasHblit (1/200—1/250)1,.

a)

a — conpsxenue aadparmbl ¢ 6OPTOBBIM
3/1IEMEHTOM M INHTOI Hepa3pe3HOro ckaaq4a-
TOFO MOKPBITHSL; 6§ — TO Xe, ¢ TJIUTON pas-
PC3HOTO CKIAAYATOrO MOKPLITUSI, 6 — Kpen-

KoucTpynpoBanue y3JioB
CKNANYATHIX NOKPLITHH

9.4.22 XapakTepHbie y3Jibl pPEKOMEHLYETCA KOH-
CTPYMPOBATh, KaK MMOKa3aHOo Ha puc. 9.24. Kpenne-
H1E NOABECHOIr0 KPaHOBOTO 000pyAOBAHUSA PEKO-
MEHAYETCSl OCYILECTBAAThL K AuWadparmMam, Kak B
TUMOBbIX KOHCTPYKUMAX. B ck1aayaThiX MOKPHITUAX
[OTYCKaeTCsl YCTPOICTBO a3paLiMOHHbIX, CBETOAd-
PALMOHHBIX M 3CHUTHBIX GOHapeil C LMPHUHOM
npoema, pasHoit (1/2—1/3)/,. Onupasnue pam Po-

Jexue nauTbl K doHapHol nanenu; [ — an-

adpparma; 2 — nadTa cknaaku; 3 — 6opro-
BOM 2JIEMENT; 4 — apMaTypHBIii KapKac B lIBe
3AMOHOJIMUMBAHUA; § — cTanbHOM ynop; 8)
6 — donaphas naHeab; 7 — cocaHHUTENbHAS

MIAHKA-NOABCCKA

Pucynox 9.24 — Y3l cKnaauaToro
OKPBITHA

-I——A———\;——-——.
X

K SRR X XL,
[ceaciccrintiinnerannanans

22T II T
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HapeH NpeiycMaTpUBAeTCs Ha BEPXHUHA NOIC AU-
adparm.

IpoeMbl wisi IPOACABHBIX MJIK MOTIEPEUHBIX 3C-
HHTHBIX (horapeit peKOMeHAYETCsl YCTpauBaTh MpH
NOMOLUH TUTHT-PAMOK UJN TUINT € OTBEPCTUAMHU.

IMpononbHbie pedpa NAUT, NPUMBbIKAIOUIME K
¢doHapHoMy npoeMy, PEKOMEHUVETCS KPEMHUTb
riocpeanie npoaeta K CTwibHOI (hOHApHOU nane-
s (puc. 9.24, B). GoHapHas naneab MpU 3TOM 101-
XKHa ObITL PACCUMTAHA HA NOMONMHUTENLHYIO Ha-
rpy3Ky OT NOKPLITHSA.

10 Kynona
OcCHOBHbBIE 110/10)KEHUA

10.1 Kynon npeactapnsiet coboit npoctpan-
CTBEHHYIO Xe/1¢300¢ TOHHYI0 KOHCTPYKUMIO B BUE
BbINYKJIOH 000NOYKKM KPYTIOro, 3AAMNTUIECKOro
W MHOTOYTOJIbHOTO OYEPTAHUS B TJIaHeE.

DeMEHTAMU KYMOAOB CAYXAT, Kak MPaBuio,
0CeCUMMETPHYHAs 000/IOUKA BPALUEHUS U pacTd-
HyTOe onopHoe koabLo. [pu rannyuu ponapuoro
rpoeMa B BCpIUMHE KYMONa YCTPAUBAIOTCS CXKATOE
¢oHapHOe KONbLO, a TAKXKE NPOEMbl U OTBEPCTHSI,
PAacnonoxeHHbLIe Ha GOKOBBIX YUACTKAX KyNoJa.

CpenrHHYyo NoBepXHOCTL 060J0UKHM PEKOMEH-
LYETCA MTPUHUMATD B BULE MOBEPXHOCTHU BPALLIEHHS:
KOHyca, cdepbl, napabonouaa, 3/TMNCOMAa U Ap.
(puc. 10.1). Kpome Toro, o6onouka MOXeT ObIThL 00-

Pa30BaHa BOJIHUCTBIMU U CKIAAYATBIMM DACMCHTA-
MU. B MOKpBITUSIX HAXOAST NPUMEHEHUE TAKXKE XKe-
J18300€TOHHbIE CeTUATHIE U MHOTOTPAHHbBIE KYITOJA.

a — reoMeTpHst, 6 — cxema ycunauii; / — ock Bpaitenus; 2 —
napasnjiens; 3 — MCPHAHAH; 4 — KpacBoli mapanaenbhblii Kpyr

Pucynox 10.1 — Obonouka Bpamenus

10.2 Kynona rnpoekTHpyioTcst B BUAe MOAOTUX
WK MOILEMUCTLIX TOHKOCTEHHBIX 060104eK. [Toabem
KYroJIOB PeKOMeHIYeTCs PUHUMATD He meHee '/,
JUaMETpa OMoOpHOTO KOHTYpa 0BOIOUKH.

OnopHoe KONbLIO MOXET NeXaTb Ha Crulowl-
HOM OCHOBaHMH, 06Pa30BAHHOM CTEHAMU, UJIH HA
OTIENbLHBIX KOJOHHAX.

54

10.3 KyronbHbIC NOKPLITHS MOI'VT NPOEKTUPO-
BATLCH MOHOJIUTHBIMU, COOPHO-MOHOJIMTHBIMU WJIH
cO60opHbLIMU. MOHOJIUTHDIE KYTNON2 PeKOMEHAYETCS
NPCAYCMATPUBATH MaAKUMH, & COOpHLIE — M3 ped-
PUCTBIX HMAMHAPUUECCKUX WU MIIOCKUX MAHENeH.

Ilpu npoekTHpPOBAHUM KYNOJOB CJICAYET YUU-
ThIBATb 0OIUME peKOMcHAAUMK pa3nenoB 4, 5 u 6
nactosiuiero CIT no pacyeTy 1 KOHCTPYMPOBAHHUIO.

Pexomennauuu 1o pacuery

10.4 PacueT Kyrionos npou3BoAMTCH 1O ABYM
NpefebHBIM COCTOSHUSIM C Y4€TOM PEKOMEHAALIMIA
pa3aena 4.2 nactosuero CI1. T1pu atom onpenene-
HHE YCHMAUNH B dEMEHTaX KYNonoB J10NycKaercs
NpOH3BOAMTb METOAAMU TEOPUM YNIPYIroCcTH, M3NO0-
XeHHbIMK B oin. 10.6—10.9. ITo HaitneHHbIM yCUIKU-
SIM pacyeT MPOYHOCTH CEYEHUM, KECTKOCTH U Tpe-
UIMHOCTOMKOCTH Xe1e300eTOHHBIX 3JIEMEHTOB NPO-
n3soanTtcst cornacHo tpeGopanHnsm CHull 52-01.
Inst cnyvaes, npeaycmotperHbix . 10.11—10.15,
pacyeT KyIoloB Mo Hecyllei CnocoGHOCTH POU3-
BOAMTCS METOAOM I11PE/CIbHOIO PABHOBECHSI.

10.5 Tlpn NpoeKTUPOBAHWUM KyMONOB YCHAUS
MOXHO ONpeacssitb 110 Ge3MOMEHTHOI TEOpHM C
HaToXCHUEM yeunuii kpaesoro ahdekra. beamomen-
THOE HaNpPsXXCHHOE COCTOSIHUE YNPYroil 060104Kku
€ BEpPTHKAJILHOIA OCbIO BpallleHUs MOXeT ObITh 06ec-
Ne4yeHOo AULUDL NMPU CEAYIOLIUX YCIOBUSAX:

TIABHBIX U3MEHEHUSIX TONLUHMHLI CTEHOK KyTo1a
M paanyca KpUBU3HbLI MEPHUAMAHA, a TAKXKE NpU
PaBHOMEPHDBIX CUMMETPHYHBIX HAMPY3Kax, N€iCTBY-
IOUMX HA 000JIOUKY;

CBOGOAHBIX PAAMMILHLIX U YFNOBLIX epeMelLie-
HUSIX KpaeB O0OMOYKH, MPU ITOM HanpabNeHUE
MEpHIMAHANBbHDBIX YCUANI AONXHO ObITH MO Kaca-
TEJIbHOI K MEPUIHAHY.

B 3toM cayuae kpaesble ycioBUsI 000J0YKH
CTaTHuecKd onpeaeaumbl. B npoTHBHOM cayuae
Hanpsike HHo-1ehOPMUPOBAHHOE COCTOSIHUE KYIO-
J14 IOJKHO OMPEACSITHCS € YUETOM ACHCTBUS U3-
rMOAIOLIMX MOMEHTOB.

Onpenenenne yCHNHiA
1o 6e3MOMEHTHOH TEopUH

10.6 TTpy CUMMETPUUHOI HArpy3Ke B CTEHKE Ky-
1014 AeHCTBYIOT HOPMANbHBIE MEPUAMAHAIBHDBIE V|
u Konbuesble N, yeunus (puc. 10.1). Yeunue Ha eamn-
HULLY JUIMHBI MepuanaHa N, onpeaensiior U3 yCloBus
paBHOBECHSI CETMEHTA, OTCEYEHHOro OT KyrnoJsia Ko-
HUYECKO MOBEPXHOCTHIO C YIIOM pacTBOpa ¢

Vo

B 2nR, sin @’

Ny = (10.1)

rae ¥V, — BepTMKaAbHAs PAaBHOLENCTBYIOLWAs
BHEUIHEN HAPY3KHM Ha 4acTh 060104-
KU BbIILIE PACCMATPUBAEMOrO CEYEHUS;



R, — pajinyc KpHBH3HLI HOPMATLHOTO Ce-
) YCHHS, NIEPHECHAHKYJSIPHOIO K MCPH-
JIMaHy B IaHHOK Touke (JUIMHA HOp-
MJIM [IOBEPXHOCTH 10 OCH Bpaule-
HUSI).
Pacnop kynona H onpeuensiior Kak ropu3on-
TAILHYIO poekiio N,

Ve
He - oororo——— (10.2)
2nR, sin @y tg @y

rae ¢, — '/, ueHTpaabHOro yrna ayru 06onou-
KM B MEPUIAMAHAIBHOM HarpaBieHUH.
Pactsirusaiolee ycunue Ny B KoJiblie
onpeaensior no gopmye

V.

“’u
0 =37 10.3
2ntg @ (103
OHO JI0JIXKHO OBbITh LIETMKOM BOCMPUHSATO KOJbLE-
BOW apMaTypo#.
Konbuesoe ycunue N, B (oHapHOM KOAbLE
onpeneasior no opmyne

Ny =-pRyy cosoy, (10.4)

rne p — Harpy3ka Ha 1| M (pOHapHOro KoJabLa.

WUnpekcest 0 u sk B hopmynax 10.2—10.4 yka-
3bIBAIOT HA TO, YTO BCE MEPEMEHHbBIE BEJIUYMUHBI,
BXOASWME B 3TH (OpMYabl, OTHOCATCSI COOTBET-
CTBEHHO K LIKPOTE OMOPHOTo U (POHAPHOro KONb-
a 060J0UYKH.

Beaunuuny xonsuesoro ycunus N, onpenens-
10T no ¢opmyiie

N
N, =—R2(Z+7.I]’ (10.5)

rae 7 — HOpManbHas K fIOBEPXHOCTHU Kyno-
lla B pacCMaTpMUBAaeMOM CEYEHMUHU
COCTaBJsAIOLIAA BHEIIHEH Harpy3ku
HAQ €AMHULY MJOILAAM MOBEPXHOC-

TH.
Hna cepuyeckoit obonouku npu R, = R, = R
N, + N, =2ZR, (10.6)
2‘P
Vo =2nR ‘[pz sin pdg, (10.7)
0

P, — BepTHUKa/bHas COCTABsIIOLLAS BHELLHE Ha-
TPY3KH.

Jnst KoHHUecKko 000N0OUKH RI oo, ==
= const.

®opmynbl it onpeaenenus yeunui N, Ny n
N, Mnst chepryecKnX U KOHNYECKUX 060104€K MpH
HEKOTOPBIX BMAAX HarpyXeHusi npuseacHol B Py-
Kopojactee (npunoxenue b, n. 47).
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10.7* T1pu OJIHOCTOPOHHEM HATPYXEHHUM KY-
TOJ4 HArpy3Koil ¢ ec pacripeaeneHune no noBepx-
HOCTU Z AONYCKAETCH ONpeaesth no gpopmyne

z2=0,68¢(1 + sin @ sin y), (10.8)

rie g — Harpy3ka Ha €AMHHMLY TUIOLIANH TO-
PHU3OHTUILHOM TTPOEKUMHU;
@ — !/, ueHTpanbHOro yrna B Mepuaua-
HAJIbHOM HAarnpab/ieHUMU;
Y — UEHTPANIbHbIA Yroa B KOJILLEBOM Ha-
NpaBeHUN.
Hopmanbnbie ycunus N, N, u casuraioume
ycunus S onpepensiior no ¢opmynam;

N, =0,68¢R x
X l+C—()S—;—Q-(2+cosq))(l—coqu)2 siny |
2 3sin’¢
(10.9)
N, =0,68qR x
x{l+[5in¢_%(2+cosw)(l—cosqa)zjlsinw};
2 3sin" @
(10.10)
0,68gR (2 +cos@)(1—cos ?
5 0.68gR ( OA=co5e) oev 10.11)

3 sin® @

B cnyyae ucronb3oBaHUsl KOHCUHO-3JIEMEHT~
HbIX MPOrpaMM pacuera pacnpeneieHue 0OaHOCTO-
POHHEH CHEroBOi HArpy3Ku peKOMeHAYyeTCs IMpu-
HUMATb B COOTBETCTBMHU C AEHCTBYIOLUMMMK HOp-
MaTUBHbIMH OOKYMeHTamMu «Harpy3ku u Bosaeii-
CTBUSI».

10.8 Kpaessie u3rubaiomme MoMeHTbl M, u
pacnop Kynona H, B6an3u Konbua peKoMeHayeT-
csl onpenenatb MetonoM cun. CucreMa KaHOHHYeEC-
KHUX YPaBHEHUH, BbipaXaroLWnX COBMECTHOCTb Yr-
JIOBBIX M JIMHEHHBIX MepEeMELLICHUI KyoJia 4 onop-
HOT0 KOAbLIA MO JWHUKU UX KOHTAKTa, UMeeT BUA

ayM, +a,H,=ay; (10.12)
ayMy + ayHy = ay,
rae d;, — B3aUMHBIH Yros moBopora OT [eH-

ctBust My = | B HanpasJ€HUH ITOrO
MOMEHTA B CEYEHMH BONU3M KONbLA,

a,, — TO Xe, oT aeiicTBus Hy = 1 B Hanpas-
JIEHHH MOMEHTA;

a,, — B3auMHOE nepemetueHue ot M, = 1 B
HanpaeieHuu H;

a;, = a, B CUJy B3aUMHOCTH NEpeMELLEHHH;

a,, — B3aUMHoe nepemewenne or Hy =1 B

HanpasaeHun H:
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a,, — B3aUMHDLIA YTONt TI0BOPOTA B TOM XeE
CeYEeHHM, BBI3BAHHDLIA BHElIHEH Ha-
TPy3KOii;

dy, — B3AIIMHOE MEPEMEILIEHUE, BLI3BAHHOE
BHELIHEe Harpy3ko#, npu cosnane-
HUKM ¢ HanpasieHuem H cuutaercs
ITO/IOXKHTENbHbIM,

Ecnu yravl ag, n a)y COBNanalor no Hanpasne-
HUIO C YIJIOM 1TOBOPOTa @, Bbi3BaHHbIM M, = |,
TO UX MPHHUMAIOT CO 3HAKOM «[UIOC», €CIIU HE
COBI1aAAI0T — CO 3HAKOM «MHUHYC». Takoe xe npa-
BHMJIO 3HAKOB NPHHUMAETCH U LIS JTMHEHHBIX ne-
pemewienuit. Tepemelueus a,, u a,, BCeraa no-
JIOXKMUTENbHbI.

10.9 Hepemewenust chepuyeckoit 060104KH
ag M a,, onpefensior 1no bopmynam

a) Mpu Harpyske ot COOCTBEHHOro Beca

qA4 .
ayy = ——Ssing;

R (10.13)

4,
ax =£/f‘— coscp~——l— Sin@y; (10.14)
4R 1 +cose

6) npu paBHOMEpPHO pacnpeaeseHHOl Harpy3-
KC p, Ha FOPU3OHTAILHYIO NPOEKLHIO (11O 1oBEpX-
HOCTU 000JIOUKM pacTpenesisicTCs N0 3aKOHY KO-
CUHYCa p = p,COSQ)

pA*

3
ﬂlo—g‘

sin 2qy; (10.15)

_ 1’01‘14

ay =

sin @g cos 2¢y. (10.16)
3HaueHHe BeAUYMHBI KO3bdHuneHTa A s
rMagKuxX Kyrnonos onpeaensiercs no dopmyne

A=0,76V3R.
dns pebpucTbix Kynoaos

A= 4V]r|R2/6n .

3nech In — MOMEHT UHEPLUMHU, NTPUXONSILUMUACS HA
€AUHULY AJIUHBI, C YYETOM MEPUAU-
aHanbHbIX pebep;
§, — npuBeaeHHasd TONWMHA OBONOYKK C
y4eTOM CEUEHMS KOMbLEBbIX pedep.

Onpenenenne Kpaesoro 3¢ dexkra
110 npubIMIKEHHOH MOMEHTHO# TeOpHH

10.10 Tlpu BosaeiicTsuM pacnopa H; B onop-
HOM KOJIbIl€ BO3HHUKAIOT MOMEHTHI e (CM. puc.
10.2), BbI3bIBAIOLME TIOBOPOT KOJIbLA Ha yroa 0,,
KOTOPbIi onpeaensiercs no dopmyne

b
12Ry
= RO Hoe.

B

[MepemelueHuss kpas 000NOUYKM, BbI3BAHHbIE
paavanbHbIM pacriopom H,, npuseaeHs! Ha puc. 10.3.
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(10.17)

b
2
H,
Sl . '
_-\=‘|N 9q
~
M, ]

4

Pucynox 10.2 — PacveTnas cxema y3na COnpsKeHus
OIOPHOr0 KOMbIla M 080/I0UKH Kynosa

9

Pucynox 10.3 — llepemMemenns kpas 00on04km, Bbi3-
BaHHblE PafuaTbHBIM pacnopom H,

KoadduuueHTtsl ypaBHEHHS MeTONA CUN 4,
a)), Gyy, T. €. TIEPEMEILEHUSA KPAEB OOLIX HEMONIO-
X 060/104eK OT Heu3BeCTHLIX My u H (puc. 10.4),
MHTEHCUBHOCTb KOTOPbIX PABHA EAMHMLE, OMpe-
AeJISIOTCS MO CNeAyonM GopMyaaM, MoiyyeH-
HbIM Ha OCHOBE MOMEHTHOM TEOpUH:

A 12R?
a) =—+ ;
=y Eb 1 (10.18)
a =£sin(p - 12R02 e,
127 5p 0 Eb k2 (10.19)
A, R 12R} ,
p =55 SIN" G +E—Fk+ Eb ] €. (10.20)

3nech D — U3rMOHas XeCTKOCTb MEpUANAHASTb-
HOM MOJOCHI eAMHUYHOW LIMPUHBI Kyrioaa. B ¢op-
mynax (10.17)—(10.20) 3HaueHue monyns ynpy-
rocty E npuHUMAaETCsi CHUXKEHHBIM B COOTBETCTBUM
¢ pasaoenoM 5.6 Hacrosiero CIT.



a) 6)

a — MOMEHT; 6 — pacrnop

Pucynox 10.4 — MomenT » pacnop npH B3aUMOAEHCTBHH
000/104KH H OMOPHOTO KOJIbIA KYT0J1a

IMoacrasub B cuctemy ypaBHenuit (10.12) 3Ha-
YyeHUst Ko(phULIMEHTOB, BbIYUCIEHHBIE NIO (op-
mynam (10.18)—(10.20), naxoaar uckombie M, u
H,. Momentbl M(A) u konsuesoe ycunmne N,(A)
no JJIMHE MepuaHaHa 000/JIOMKH B 3aBUCHMOCTH
OT KpaeBbIX 3HayeHU it MomMeHTOB M|, M Hj onpene-
As10T 1o hopmysam, rnosyyeHHbIM Ha OCHOBE Te-
opuM GaKy Ha yrpyroM OCHOBAHUHU:

M) = —M(cosh + sind)e™ + AHsing sinke™;

(10.21)
2R At
Ny(A)=N, - Mye™ (sinA —cosh) -
10.22
_2R H singge™ cos A, ( )
A
rae N, — konbuesoe ycunue B 6e3MOMEHT-

Hoi obonouke;

M(A), N,(A)~ COOTBETCTBEHHO WHTEHCHMBHOCTH
MOMEHTA U KOJIbLEBOro YCHIUS B
MIPOM3BOJILHOM TOYKE KyMnoJa.

BeanuuHy A onpeaensitoT no gopmyne

)= S/F,

rae e *cos A u e sin A — (DYHKINH, 3HAYEHUS KO-
TOPBIX IpUBeaeHbl B Tada. 10.1,
OTcyeT ANMHBI AYTH S UM BeAHYUHBI A BEAET-
Cst OT Kpasi, K KOTopoMy npunoxeHsl M, n H,.
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Ta6nuua 10.1

A e*cos A | eAsin A A e cos A e ’sin A

0 1 0 1,6 |-0,0059| 0,2018
0,1 0,9004 | 0,0903 1,7 |-0,0236 | 0,1812
0,2 0,8024 | 0,1627 1,8 |-0,0376 | 0,161
0,3 0,7078 | 0,2189 1,9 |-0,0484| 0,1415
0,4 0,6174 | 0,261 2 -0,0564 | 0,1231
0,5 0,5323 | 0,2908 2,1 |-0,0618| 0,1057
0,6 0,453 | 0,3099 2,2 |-0,0652| 0,0896
0,7 0,3798 | 0,3199 2,3 |-0,0668 | 0,0748
0,8 0,313 | 0,3223 2,4 |-0,0669| 0,0613
0,9 0,2528 | 0,3185 2,5 1-0,0658 | 0,0491

1 0,1988 | 0,3096 || 2,6 | -0,0636| 0,0383
1,1 0,151 0,267 2,7 | -0,0608 | 0,0287
12 0,1092 | 0,2807 2,8 |-0,0573] 0,0204
1,3 0,0729 | 0,2626 2,9 |-0,0535] 0,0133
1,4 0,0419 | 0,2430 3 -0,0493 | 0,00703
1,5 0,0158 | 0,2226

PacuyeT Hecymeii cnoco6HOCTH KynoJioB
10 METOAY NpEeReIbHOr0 PaBHOBECHS

10.11 Pacyer Hecyuieit criocoOGHOCTH Xene3o-
OETOHHBIX KYIIOJOB MO METOAY MpCAebHOrO paB-
HOBECHUS MPH COOMIONEHUH OOIUMX MOJOXEHUH
pasnena 4 CI1 52-101 pexomeHAyeTcsl 1Mpou3Bo-
auTh cornacHo n. 10.12—10.15 npu ycnosuw, uro:

0CECMMMETPHYHAs Harpy3Ka MHTEHCUBHOCTBIO
¢ PABHOMEPHO pacrpeleneHa no ropu3oHTabHOI
MpoeKUMHU Kyrnona;

dopma kyrona — chepuueckas;

OTHOLLIEHUE AMAMETPa KOHTYpA K CTpeJie Moabe-
Ma He npesniuiaet 10;

apMaTtypa COCTOUT U3 MEPUINAHAIBHBIX U KOJlb-
UEBbIX CTEPXKHEN, 00Pa3yIOLUX BEPXHIOD U HUX-
HIOIO CETKH;

000/104Ka BpallleHWsl OMUPAETCH MO BCEMY Me-
pUMeTpY (ecnd OMOpHOe KOJIBLUO OMUpPaeTCs B
OTAENbHBIX TOYKAX, B HEM J0JIXHA ObITh Y/0XeHa
NOTIOIHUTENbHASI apMaTypa, HeobxoauMMass ons
BOCTIPUSATHS BEPTUKANBHBIX COCTABASIOLIMX YCUIIUIA
Ha KOHTYpe);

ucyeprnaHue Hecyuleil cnocoGHOCTH Kymosa
NPOMCXOAUT BCIAEACTBUE TEKYYECTH apMaTyphl.

10.12* CxeMa pa3pylueHHus Kynona NpMHUMa-
€TCsl B BU/IE CUCTEMbI CKBO3HbBIX MEPHIMAHANIbHBIX
TPELMH, HAUUHAIOLMXCS Y PACTIHYTOrO KOHTYpa
W COeIMHEHHbIX MO KOHLAM pPacKpblBaOLIMMUCH
BHU3 KONbLUEBBIMU MAACTUYECKUMM LIAPHUPAMMU
(puc. 10.5). Ora cxema siBsieTcst Haubosee BEposIT-
HOi (hopMoit oOpalleHUsi Kyroaa B MpPOCTPaH-
CTBEHHbIi1 MEXaHWU3M B Cllyyae, KOrda BCsl apMary-
pa KOHTYPHOTO KONbLA AOCTUTAET PACUETHOTO CO-
NpOTUBAEHHUS Ha pacTsixeHue. IIpu paBHOMEpPHO
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a)

. rhor

a — NOnCpeHHoe CCHCHHE, 7 — cXema paspytucims
Pucynok 10.5 — K pacuety Kynoua no npejiein-
HOMY PaRHOBECHIO

PAcTIpeAeNIEHHOR O TOPU3OHTAIBHON MNPOEKUUU
HArpy3ke NMpUHUMAETCst, YTO [1OBEPXHOCTb Kyrofa
cepuyeckasi, ¢ LCHTPATbHbIM YIJIOM, HE NpeBbl-
watowmm 90°, nnubo oHa obpa3oBaHa BpailleHUEM
KBanpaTHON WM KyOMUEcKOi napadosibi, a TAKXKe
runep6obl ¥ UenHoi NuHKUK. s chepudecknx Ky-
MOJIOB B PACCMATPMBAEMbIX YCIOBUSX 11pH 1,/8 < 400
06acTb peanu3aLMM JaHHOIT CXeMbl UITOMa MOXET
ObITb MIPUHSITA A5 3HAUCHUHA 27, /f > 3,5 (1, — panu-
yC OIMOPHOr0 KOJbLA).

ITpubavxennslii pacyeT necymeii cnocodénoctu
KynoJa 1o «0anoynoi» cxeme

10.13* ns cBOOOAHO OMepTLbIX MO KOHTYpPY
chepuyeckux 06004eK BpaLleHUS ¢ MepHaUA-
HQJILHO-KOJIbLIEBOW CXEMOI pa3pylUeHMsl pacyer
MPOM3BOAMTCA U3 YCIOBUS PABHOBECUSI paccMar-
puBaeMoit yactu obonouku (puc. 10.6). [pu 310M
pPaboOTON BHYTPEHHUX CHII B KOJIbLIEBOM TIACTH-
4EeCKOM LAPHHPE MOXHO NpeHeOpeub.

N3 ycnosust paBeHCTBA HYMIO CYMMbI TMTPOCK-
LM YCUAMI HA TOPU3OHTAILHYIO OCh Bbipaxetue

FRAREFFrEFFFEFE R

0

& <\\i &
0 3

Pucynox 10.6 — K pacyety Kynoaa uno «6ajnounoii» cxeme
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LSt Yra0BOit KOOPAMHATH &, OrpaHMunBaioLiei
CKATyI0 30HY 6eTOHA

Ax.m s T q:é(lR
& = — BrR (10.23)
rne B = Rhy+q.+4q
A — IJiowianb CCUECHUA BCCX KOJbUEBbLIX

CTepXHEH ONMOPHOIo KOJibLA;
R — paanyc KpMBHU3HBI CPEAMHHON noBep-
XHOCTH KYIO0Ja;
€, — YIJIOBas KOOPAMHATAa Kpas Kyrnona,
R, — npusmeHHas NpouHOCTL GeTOHa;
¢, ¢, — TOIOHHBIE YCWINUA, BOCMIPHHUMAEMbIE
KOJbLICBOM apMaTypOi KyMnoJa COOTBET-
CTBEHHO B pacTHHYTOM M CXaTOi 30HaX
pPacCMATPMBAEMOro CEUEHMS! KYToa,
h, — paboyast BLICOTA CEYEHUS CTEHKH KyNoa.
M3 paBeHCTBA MOMEHTOB BHELIHUX M BHYTPEH-
HHUX CHJI 110CJIe UHTETPUPOBAHUS

sing, ~ k. —m=0, (10.24)
e k, = e /R,
m= 0,5M +¢,R?sin&, —q,& Rey .
BR® '
€, — PACCTOsIHME OT LEHTPa TsiXecTH pabo-

4yeil apMartypbl KOJbLIA 10 LIEHTPa OK-
py>xHoctH 0;
M — MOMEHT BHELWIHUX CUN OTHOCUTEABHO
OCH, MPOXOASLLEI Yepe3 LEHTP OKPYXK-
HocTtu 0.
3Haa Boipaxenue ansi M u3 (10.24), MoxHO
HAlTH BEIMUMHY CyMMapHOM BHCIUHEH Harpysku
P (puc. 10.6). B o6uiem Buae
M
P (10.25)

rie k — koagduuneHT, 3aBUCSUIUI OT BUAA
ONUPAHMA U XapakTepa BHEIUHER Ha-
rpy3ku (0 < k< 1);
F, — PaaMyC OCHOBaHHsI KyMoJa.
MopMynbl anst ofipeaeneHus k Wi Xapakrep-
HbIX CllyyaeB OMUPAHUS U PA3NUUHbBIX BUIOB Ha-
rpyXeHusi npuseacHsl B 1aba. 10.2.
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Bua onupanus
Bllﬂ Harpy3ku
1a 3 Touku Ha 4 TOUKH Ha 5 TouekK Ha 6 Touexk no seemy
KOMTYpYy
PaBtiomepiio pacnpese- n 2 no 2 (1+2sin18)n 2 CM. Ha 3 1
JIcITHas 110 BCeil nosep- 3 3 212 3 5 3 TOYKH 3
XHOCTH
Konbuesas, pacnpeae- T_X nXx (1+2sin18)n  x To xe 1-X
JIEHHas1 No paaunycy x n 2J‘2‘ f 5 T 0|
CocpenortoueHHas B n n (1+2sin18%)n » 1
Beplunte 060/104KH 3 W2 5
' ¥ o 3 » 3
CoGcTseHilas Macca T_,,3n | 5,7 (1+2sinl8°) n_, 3n n_y
060104KH 3 8 W2 4 5 8 8
. 2
Pacyer Hecyiei criocoGHOCTH KyHoaa . (k+1) =k} .
aneck M =mk, +nf | —————"—(k+1)w |;
¢ yueroM nedopMUpPOBAHHOTO COCTOAHUSA " (k +1)
'10.14* B ocHOBe pacueTa KynoJja JexXuT Me- a=k+l—k.:
pUAMaHanbHO-KOJbLEBAs CXEMa pa3pyuieHu4, \ "
npeacrasneHHas Ha puc. 10.5. [IpuHumaem ycnos- b (k+1) +2k} — 3k} (k +1)
Hble 0603HAYEHUS reOMETPUN 000NOYKU M apMU- = (k+ 1)2
poBaHus, IpuBeaeHHsie Ha puc. 10.6.
2
Jlast yno6¢cTBa pacueTa CpeauHHYIO MOBEPX- k' =r? [] +k, /(k+1)+k2 /(k+1) ];
HOCTb 000/04KH NIpMHMMAaEM B BuIe napabonounaa . )
BpallleH}sl, ONMKUChIBAEMOI0O YpaBHEHUEM v - m"ocf’Te”be’” nporu6 060104KH,;
’ .
7= (x2+y2) w =wyt/f,
n ’ m  — MOroHHOE 3HaYeHHe NpefesIbHOM Be-
o JNMYMHB M3TUGAIOLIET0 MOMEHTA B
rae n = firy; BEpXHEM KOJIbLIEBOM T1aCTUYECKOM
3nech f — cTpesa noabemMa 060JI0UKHY; wapHupe
fy — DamMyc OKPYXHOCTH €€ OCHOBAHHMSI.
PaccrosHue oT ocu 06ONOUKH A0 KOMble- m= R Al b =X ’
BOTO MJIACTHYECKOTO LIAPHMPa HAX0AUM U3 YCI0- ' 2
BUS pAaBHOBECUS: rae A ,, — TUIOWAAb CEYSHN MEPUANAHANIBHOM
rk apMaTypbl HUXHE CETKN Ha eAMHU-
L = 0% 1Ly JUTMHBI KOJIbLIEBOI'O HaMpaBJIeHHSI,
(k+1) X — BbICOTA CXATO 30HBI CEYEHUS, OI-
n penensiemas ¢ COONMIOIEHMEM YCIIO-
. p— . —_— ’
rac k, =1 +q—s, n=AoR; k=(Rh+q:)/ 4, s <0,68,,
3nech A, 4 niowank CEYCHHA KOJBLEBRIX rae £, — TPaHMYHOE 3HAYEHME OTHOCHUTENb-

CTEPXHEH OMOPHOro Koabla;

R, — X pacyeTHOe COMNPOTUBIEHHUE HA
pacTsKeHue,;
R, — MpHU3MEHHast POYHOCTb GETOHA;

g, ¥ ¢, — TIOTOHHBIE YCH/IUS, BOCTIPUHHU-~

MaeMmble KOJbLEBOM apMaTypoil

KYMnoJia, COOTBETCTBEHHO B pac-

TAHYTOM M CXAaTOW 30HAX pac-

CMATpMUBAEMOTI0O CECHCHHUA KYITOMa.

B HavyanbHoOI1 ctanun aeopMupoBaHUs He-

CyLasi CNOCOOGHOCTb 000IOUKHM MOXeT ObiTh Hail-
neHa rno dgopmyne

q,=6|M* + g f (b — 3aw*/2)/3]/ak*, (10.20)

HOW BbICOTbI CXATOW 30HbI, ONpeae-

nasiemoe no CIT 52-102.
10.15* JledhopMUpOBAHHOMY COCTOSIHUIO 060~
JIOYKU OTBEYAET KPUTHYECKUIA NIPOrH6 w,,, MPU 3TOM:
w* = 2k.a/(k + 1) (10.27)
Moncrasnsia (10.27) B (10.26), nmoayuyum
q,=6[M* +qf(b/3— azk,,/(k + 1)1/ak*, (10.28)
tne M* = mk, + nfl(k+1)2 — k2, — 2ak ] /(k + 1).
ITonyueHHble 3HaYeHUs NpenesibHOI Harpy3-
ku (10.28) pekomeHayeTCcsi NPUHUMATD B KayeCTBE

pPAcyYeTHOTO MpPU pacyeTe Ha paBHOMEPHO pacrpe-
HIEJCHHYIO Harpy3Ky 000JIOYKH C OMOPHBbIM KOJIb-~
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LOM K pa3pylieHUEM MO cXeMe, MpeacTaBAe HHON
Ha puc. 10.5.

Kouctpyuposanune

10.16 Ha cTaauu npeasaputenbHOrO NPOeKTH-
POBAaHHMS TONLUMHY CTEHOK [JTAKKUX KYITOJIOB PeKO-
MEH/LyeTCsi IPUHUMATDh PABHOM OT !/go0 110 !/¢n0 Pa-
AMyca KpUBHU3HBL 000/104KH B BepiunHe. Bbicora
pebep cOOpHbBIX KYMNoJioB-000104eK Onpeaensier-
Csl, KaK MpaBUJIO, YCJIOBUSIMM M3TOTOBJICHUSA, Tie-
PEBO3KM M MOHTaXa 37eMeHTOB. TosuHa 060/10Y-
KM Y pa3Mepbl cedyeHusi pedep H0MXKHBI ObITh He

a) 6)

MeHee, YeM 3TO MpPelyCMOTPEHO B pasneie 6 Ha-
crosutero CII.

10.17 ApMupoBaHHWE TAAAKUX O0OJIOYEK MPH
TonuMHe 0 70 MM pEeKOMEHAYETCSl BBHITIONHSATH
KOHCTPYKTUBHO, OAMHOYHOM CETKOI1 U3 CTEPXHEN
nvaMeTpomM 4—6 MM, ¢ mwarom 150—200 mm. Ilpu
0osbLIC TONKMHE PEKOMEHAYETCS YCTAHABIUBATh
JIBE CETKU.

B 30He nipuMbIKaHKs1 060N0UYKH K KOJbLY TOM-
LMHY 000MOYKU YBEJIMYMBAIOT U YCTAHABJIMWBAIOT
JOMOJIHUTENBHYIO CETKY CO CTEPXHSAMHU AUAMET-
poM 6—8 MM MepHUAMAHATBHOTO HanpaBieHUs (pHC.
10.7, a, 6). KonnyecTBO CTepKHEH pacCYUTHIBAET-

TTnan

12

a — OObIYHOTO ONMOPHOTO KOJIbLA KYNOMA: 6 — MpeaBapUTeNbHO HANPSKeHHOTo KOJbUua Kynosa;, 8 — cGOpHOro aAeMeHTa (MAUTBI);
2 — TIPOOAbHBIX pebep MAUTHLI, d — y3na COMpsKEHUsI NMPORORBLHOTO pebpa MUIUTH ¢ NMPEABAPUTEILHO HANPSIXKEHHBIM OMOPHBIM
KOJIBLIOM; € — y3/1a COMpsUKeH sl MPOAOALIOro pebpa ¢ BepxHUM KOMbLOM; | — npoaoabHoe peGpo; 2 — nomnepeytoe pebpo; 3 —
apMaTtypHas ceTKa IIMTbI; 4 — cBaplibic KapKacbl NonepeuHsix pebep; 5 — cBapIioil Kapkac npoaoabHoro peépa; 6 — cTanbHbie
3aKnanibie fIeTATM B MPOAOALHOM pehpe; 7 — CTanbHble 3aKIaAtble ACTATH B 3NCMEHTAX KOJbla; & — GE€TOH OMOHOAMYNBAHMA
HanpsiraeMoit apMaTypbl; 9 — NpeaBapnTEAbHO NanpspDKEHHas apMaTypa Koabua, /0 — 1woB 3aMoHonuuusatust;, /] — sepxuee

onoptioe KOAbUO, 12 — cTanbHble COCAMIINTCAbHLIE HAKAANKWU

Pucynok 10.7 — ApMupoBaHHe MOHOJMTHBIX H COOPHBIX KC/1€300€TOUHBIX KYIIOJIOB H MX 3JIEMEHTOB
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Csl MO MAaKCHMAJIbLHOMY MEpUAHAHATBHOMY M3TH-
GalouieMy MOMEHTY.

B mecTax neicTBUSI HA Kynoj COCPENOTOYEH-
HBIX Harpy3oK, a TakXe OKOJIO OTBEPCTUH M Mpo-
€MOB IPEAYCMATPUBAETCS JOMONHUTENbHAS KOH-
CTPYKTHUBHAA MNU PACUETHAA apMaTypa C yYyeToM
pekomeHaaluit . 6.5 Hacrosiwero CI1.

10.18 Pacnop kynona BocnpHHUMAETCsS pac-
TSHYTbIM OTIOPHBIM KOJNLLIOM, KOTOPOE PEKOMEH-
LYETCSl BbIONHSITL NPEABAPUTENBHO HATIPSDKEHHBIM.,
Bri6op BenUUMHBI 00XATUSA M KOHCTPYHPOBaHME
ONOPHOro KOJIblia PEKOMEHAYETCS TPOU3BOAUTH
TaK, YToObI 0OECTIEYUTh TPEILIMHOCTOMKOCTh KO/IbLIA
WK NONYCTUMYIO LUMPUHY PAacKpHITUS TpeLUuH
cornacHo pekoMmenaauusm CIT 52-102.

ITpy npoeKTHPOBaHMM CNeMyeT yYUTHIBATH CIIOCOH
NPEABAPUTENIBHOTO HAMPSKEHUST OMOPHOTO KOJIbLIA.
Hanpumep, uenecooGpa3Ho rpeaycMaTpuBaTe Mexa-
HUYECKOE HATSDKEHME MMYUKOB, KAHATOB WIH CTEPX-
He#t (puc. 10.8), pacronaraeMbIX B NPAMONMHENRHBIX
WY KPUBOJIMHEHHBIX 11a3aX KOJbLA U 3aKPETUIsiEMbIX
B OHOM, TpeX, YeTbIPEX WIN ILECTH €ro BBICTYIIAX B
3aBUCUMOCTH OT AMaMeTpa Koblia. [lis cTepXKHeBoit
apMaTypbl MOXET ObITh MPEALYCMOTPEHO HATSDKEHHE C
NIPUMEHEHUEM 3MIeKTpoHarpeBa. T1oMMroHaTBHO-KOb-
LIEBYIO apMaTypy MOXHO TaKXKe HATSTMBaTh OTTSXKKOM
C MOMOLLBIO PATUATBHO YCTAHOBIEHHbIX [IOMKpPATOB.

10.19 JIns KynonabHbIX NOKPLITHIT AMAMETPOM
He 6onee 30 M pu ycTPOHCTBE Ha ypOBHE KOJiblia
KYTOJ1a FOPU30HTANIbHOTO MOKPBITUS WX MEPEKPhI-
THS, OMOSCHIBAIOLIETO KYMOJ 110 BCEMY NEpUMET-
py, uenecooOpa3Ho MepeaasaTbh pacrop Ha 3TO
nepekpsoiTUe. [TepekpbiTie B 9TOM Clydyae TIpoek-
TUPYETCSl C YYETOM [€PENAIOLUMXCSA HA Hero pac-
nopa ¥ M3rubaroLLMX MOMEHTOB.

10.20 C6opHble KYNOJbHbIE MOKPHITUS OObIY-
HO UMEIOT OPTOTOHAJBHYIO CETKY MEpUIMaHab-
HBIX U KoJbLeBsIX pedep (puc. 10.9) unu pomoOu-
YECKYIO CETKY, €C/IM 3TO ONpaBAaHO apXUTEKTYp-
HBIMM WM TEXHOJOIMYECKUMH COOOPaXEHHUSIMH.

10.21 Xapakrep apmupoBaHus pebep npuBe-
neH Ha puc. 10,7, B. Eciu pacnpeneneHHas Harpys-

a) 6

CII 52-117-2008*

a — CXema apMUpoBaHusi; 6 — JeTanb aHKepHoro yana; I —
apMaTYpHbIE MYYKM MM CTEPXHU; 2 — BHICTYN; 3 — aHkep; 4 —
crupanu
Pucynox 10.8 — TlpenpapHrenbHo HANPSDKEHHOE ONOPHOE
KOJIbIO0 Kynoja
Ka ABNsIeTCS OCHOBHOIi, TO B cpelHel 30HE T10-
KpbITHA M3rMbaroliue MOMeHTHl B pebpax Miur,
KaK [paBWJIO, HEBEJIMKH, MOITOMY pebpa apMu-
PYIOTCSL TIO pacdeTy Ha MOHTaXHble Harpy3ku. B
MPUKOHTYPHOI 30HE KyTio/a apMaTypa pebGep npo-
BEpSETCS U3 YCJIOBHS BOCNPHUATHS KpaeBbIX U3TH-
farouMX MOMEHTOB NTPH PacyeTHOM Harpyske. Ap-
MaTypa MEpUIMaHATbHbIX peGep 3aBOANTCH B OMOP-
HOe 4 (OHapHOE KOojbla JIMOO coeauHseTCs C

HMMH 3aKIanHbIMK netansamu (puc. 10.7, e).

10.22 IMokpbITHS U NEPEKPHITUS 30aHUI U CO-
ODPY>XE€HMIA MOTYT NPOEKTUPOBATHCA B BHUAE CKJIaJI-
yaroro Kynona (puc. 10.10, a) U3 conpsxXeHHbIX
KyrnonsHbiX o6osouek (puc. 10.10, 6, B), a Takxke
B BHAe HenosHOTo Kynona. FipuMepoM NokpreiTust
B BHM/I€ HEMOJIHOTO KYIOJIA MOXET CAYXHUTb ce-
prueckasi 060;104Kka MOKPHITUSA TeaTpa, B pe3yib-
TaTe OTCEUYEHMs! YaCTU KOTOpOit 0Opa3oBaH cle-
HUYECKHUA TIPOEM.

a — obwmii BUA; 6 — nnaH; ¢ — Tpane-
LIMEBUIHAA NI0CKasi NINTA; [ — MOHO-

JIMTHOE HUXXHCE OIMOPHOE KOJIbLLO, 2—
MOHOMUTHOE BEPXHEE OMOPHOE KOJAbLO

Pucynox 10.9 — COopHblii Kynoa
H3 MIOCKMX PEeOPHCTBIX IJIAT
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a)

R TN
SRR
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o

a — CKJaauaTslit Kynof; 6, 6 — CONPSKEHIIbIC KYMOAbHBIE 000A0UKH

Pucynox 10.10 — Popmbl Kynoibhbix 000104€K

11 Ionorue 0601049KH
NOJIOXHUTEJIBHOH raycCoBOH KPHBH3HbI
HAa NpPAMOYTOJbHOM ILIaHe

OcHoBHbBIE NOJIOKEHUS

11.1 ITonorumu cyuTaroTcs 000A0UKH, UMEIO-
1uKe HebOo/MbLWOoI MoabeM Hald OMOPHBbIM TUIAHOM
npu

fi<a/5uf,<b/5,

rne2a v 2b — pasmepbl CTOPOHbI O00OJIOUKK B
1aHe;
fiwf, — cTpennl noabema 000J04YKH Ha
KoHType (puc. 11.1).

11.2 Tun cpeaMHHON MOBEPXHOCTU XapakTe-
pu3yeT hopMy 000J104KH. B KauecTse cpearHHON
peKOMEHIyeTCS TPUHUMATD MTOBEPXHOCTD MEPEHO-
ca uau BpaweHus. OOpasywOIUUMU A5 BCex Mo-
BEPXHOCTEI B MPAaKTUKE MPOSKTUPOBAHMS OObIY-
HO NMPUHUMAIOTCS] KPYroBbie KpuBble. Jlonyckaer-
Cs TaKXe NMPpUMCHEHMUE TAKUX MOBEPXHOCTEH, Kak
3J/UUIITHYECK Uil napabosiona, 3JUTUIICOMA Bpallie-
HUS, TOp U Ip.

=

y

Z

Pucynox 11.1 — Cxema 000N10YKH NOJI0OKUTEIbHOI
rayccosoil KpMBH3HbI
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Hnst cOOpHBIX 00010UEK THIT TOBEPXHOCTH OI-
peaensieTcs CXeMoil pa3pe3kd, BO3MOXHOCTSIMU
YHU(}HUKAUMY U YIOOCTBOM M3roTOBAEHMSI COOp-
HBIX SJICMCHTOB, a TAKXC YCJIOBUAMU BO3BCIACHWA
obosouek.

Ins c6opHbIX 060/04eK B KAUeCTBE CPEAMH-
HOW PEKOMEHYETCs NPUHUMATh YaCTh TOPOUIAb-
HOH MOBEPXHOCTU, UMEIOLIEI MOJOXHUTEIbHYIO
KpuBU3HY. UneHeHHe 060104YeK HA TUIMTHI OCYILE-
CTBASIETCSl CUCTEMOM pagHaNbHBIX CEKYLLMUX MJI0C-
KOCTeil, NpoXo/siIiX Yepe3 OCh BpallleHUs1, U CH-
CTEMOI BEPTUKANBHBIX MIOCKOCTEN, NEPNEHANKY-
AsipHbIX 3TOM ocu (puc. 11.2). Tlpn Takom uneHe-
HUU TONOCHL MEXAY PABHOOTCTOALUMMHU panuaib-
HbBIMH CEKYLUMMHU MAOCKOCTSIMU BHYTPH 000NO0Y-
KW SIBASIIOTCS PaBHOBEAUKUMM, YTO MO3BOASET
COKpaTUTb YKCJI0 TUNOPA3MEPOB COOPHbIX MJIUT.

| Z \
7
zZ -
1 — snemeHT WICHCHUA, J
2 — BCPTUKAJIBHBIC CC- l Il
KylIKe MIOCKOCTH; 3 — O O

0Ch BpAIUEHWS panvanb-
HBIX CEKYWHX TMJIOCKO-
cTeit; 4 — paavanbHble

CCKYLIHE TUTIOCKOCTH

S

Pucynox 11.2 — Cxema

YIEHEHHA UCXOAHOM! no-

BEPXHOCTH 000J10YKH HA
cOopubie INIEMEHTDI




11.3 O6G0jJ0YKKH MO KOHTYPY OMMPAIOTCsl Ha
nuadparMbl, KOTOpbIe BhIITOAHSIOTCS B BUAE apoK,
(hepMm unu Ganok, a TakxKe KpUBOJHUHEIHBIX Opy-
CBEB, YJIOXKEHHbIX Ha CTeHbl. KOHTYpHble OGajiku
PEKOMEHAYETCS MPUMEHSITbL B OTAENABHO CTOSIIIMX
0005104Kax Mpu KOJMOHHAX, YACTO PACMIONOXKEHHbIX
MO NEPUMETPY 30aHUSI, & TAKXKE YCTAaHABAMBATH IO
HapYXHBIM PsiiaM KOJIOHH MHOTOBOJIHOBBIX 000-
JIOYeK, KOria He HameyaeTcs paclliMpeHHe KOop-
nyca B COOTBETCTBYIOLUEM HanpaBieHUH.

B octaneHbIX cay4dadx (Mo cpeAHMM psiiaM U
nehOpPMaLMOHHBIM 111BaM) PEKOMEHAyeTCsl ycTa-
HaBnauBaTh Gepmbl MK apku. Ipumenetine gepM
KaK 0osiee XKECTKMX B BEPTHKAIbHOMN TJIOCKOCTH
37IEMEHTOB MMEET MPEUMYILECTBO Mepel apKaMu,
TaK Kak obecneuyusaeT Gonee G1arompusTHYIO B
CTaTUYECKOM OTHOIUEHUM paboTy 0060/104EK Ha
CMEXHbIX AMadparmax.

11.4 B 3aBUCUMOCTH OT KOJIMYECTBA U Pacrio-
JIOXEeHHs siYeeK 30aHUs 0GOMOYKH MOTYT NMpOeK-
TUPOBATLCS OTAGJILHO CTOSILUMMHU (OMHOBOJTHOBbI-
MH) U MHOTOBOJIHOBBIMHM B OIHOM M BYX Hampas-
neHusix (cm. . 4.1 Hacrosiero CIT). MHoroBonHo-
Bble 000JI0YKH MOTYT [TPOEKTHPOBATLCS Pa3pe3Hbl-
MU U Hepaspe3HbIMU. K pa3pe3HbiM MHOTOBOIHO-
BbIM 0007104KaM OTHOCSITCSl TaKHE, B KOTODPbIX C
MOMOIUBIO ClleLHaNbHbIX KOHCTPYKTUBHBIX Mep
obecrneymnBaeTcs BO3MOXHOCTb T'OPU3OHTANbHOM
MOAATIMBOCTH KOHTYPA HE TOJbKO KpaHHUX, HO U
cpeaHMX BOJIH obosiovek (cMm 1. 11.5 HacTosiero
CID.

B Hepa3pe3Hbix 000104KaX MPUKOHTYPHbIE 30HbI
COCEeaHUX KOHCprKLU/Iﬁ XKECTKO COCAMHSAKTCH
Mexny cobori u ¢ auadparmamu (cM. . 11.5 Hacro-
siutero CIT).

11.5 C60pHble MHOTOBOJIHOBBIE 000104KH (pHC.
11.3) pekoMeHIyeTCsl, KaK MPaBU/IO, MPOEKTHPO-
BaTh pa3pe3HbIMU. K pa3pesHbIM cienyeT OTHOCHUTD
TaKxke 0007104YKHU, OCYLUECTB/ISIEMbIE O TUMNY TaH-
reHUManbHO-MOABMXHbIX, PACUETHAsE CXeMa KOTO-
pBIX GM3Ka K OTAENBbHO CTOSILUMM, YTO SIBASIETCS
61aronpUsATHLIM B CTATMYECKOM OTHOLUEHUH. Ta-
KOE CONpSIXXKEHUE MTPUHATO AJIsl TUMOBbIX COOPHO-
MOHOJIMTHBIX X€EJIe300ETOHHBIX 000J10YeK MONOXKM-
TeJbHOM rayccoBoil KpUBU3HBI (pUc. 11.4).

Hepa3spe3Hsie 060104KH ABAsIIOTCA Donee xe-
CTKUMM, YeM JIpyrue THIlbl KOHCTPYKTUBHLIX pe-
LEHUI, HO TpeOyIOT OONBLUETO pacxona CTaJIu JUist
obecnevyeHus: Hepa3pe3HOCTH. MIX pekoMeHayeTcst
NPUMEHSITL MPK HAarpy3kax Ha NOKpbITHE, MPEBbI-
warowmnx 6 kH/M2, a Takxe B pailonax c ceiic-
MUUYHOCTbIO 7 Gannos u 6onee. MOHOMUTHBIE MHO-
roBOIHOBbIE 0D0NOUKH PEKOMEHAYETCS MPOEKTU-
pOBaTh HEPA3PE3HBIMHU.

11.6 B 06onoukax A0NMYyCKAaeTCsl YCTPOIHCTBO 3¢-
HUTHBIX UM CBETOA3paLIMOHHbIX (hOHapeii, pacrno-
JIaraeMbIX B cpeiHeit 30He (eMm. 1. 6.5 Hactosuero CIT).

CIT 52-117-2008*

Pucynox 11.3 — OOmmii BUA MHOTOBOAKOBBIX COOPHBIX
XeJ1e300eTOHHBIX 000J104eK NONOKHTENbHOM rayccoBoi
KPUBH3HBI

Ha obonouku nornyckaercst nepeaaBarb Harpy3-
KM OT TMOJABECHBIX KPaHOB UMM TelbdhepoB, nyTu
KOTOPBIX KpersiTcs K 060104KaM Ha CrelManbHbIX
To/IBECKaXx.

Pexomennanmum no pacuery

Pacuem omoeavro cmoawux
(00H0804HOBbIX) 060M0UEK

11.7 B nonoroit 060104Ke BO3ZHUKAET CUC-
TeMa ycuauid N,, N,, §, Q, a Takxe U3ruodalo-
wux M, M, u xpyrsiumux mMomenrtoB T,, T,
(puc. 11.5).

B 3aBUCMMOCTHM OT CTaauM NPOEKTUPOBAHUA,
KOHCTPYKTUBHBIX OCOO€HHOCTEH, BMAA HATPY3KH
M YCIOBHIt ONUPAHUS MO KOHTYpY nojiorue 06o-
JIOUKM MOTYT PacCUHUTBHIBATLCH MO OE3MOMEHTHOI
TEOPUU C Y4eTOM KpaeBoro 3ddekra uan Gonee
TOYHO M0 MOMEHTHOW TEOpMHU C OfpeneNeHUEM
BCEX YCWJIUIA, NOKa3aHHbIX Ha puc. 11.5. beamomeH-
THasl JIMHEHHAsl TEOpUsl C YYEeTOM u3rubaiommnx
MOMEHTOB, BO3HUKAIOUIUX B MPHOMOPHbBIX 30HAX,
MOXeT ObITb MCNOAbL30BaAHA B MpeaBapUTESIbHbIX
pacyeTax LWApPHUPHO-OMEPTHIX Mankux 0b6osodek
C OTHOCUTENbHO O0abIMM noabeMoOM (/8 > 20)
1Py PaBHOMEPHO pacnpeneaeHHon Harpyske. [lo-
MyCKAaeTcsl CYMTATh LAPHUPHBIM ONUpaHue 060-
JIOYKM HA CTEHbl WIM Ha 4acTO pacrnoioXeHHbie
MO KOHTYPY KOJIOHHBI, a TaKXe Ha NOCTAaTOYHO
KECTKME B CBOEH TJIOCKOCTH U THOKME U3 TIIOCKO-
cti auadparmbl, HanpUMep B BUIE Xe1e300eTOH-
HbIX epM ¢ NpeaBapUTeNbHO HATIPSIKEHHBIM HUX-
HUM T10SICOM.

11.8 TIpu pabouem NMpoeKTMPOBAHUHU PEKO-
MEHJYETCS MOJb30BATLCS pPacyeTaMu C MOMO-
wbio DBM, oCHOBAaHHBLIMM Ha METOJE KOHEY-
HbIX DJIEMEHTOB, MO3BOJISIIOIULUMHU YUYE€CTh KOH-
CTPYKTUBHbIE OCOOEHHOCTH 060n104YeK (HaAUUUe
pebep, OTBepCTUI, MepeTOMOB MOBEPXHOCTH),
a TakXe NeUCTBUTENILHYIO XECTKOCTh BOPTOBbLIX
aunadparm.
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Pucynox 11.5 — Cxema ycnamii B nojiornx 060a04kax

11.9 YpaBHeHHst HEAMHEITHOI# MOMEHTHOIA Te-
OPHU NOJSOTUX 000I04EK 3aMMCbIBAIOTCS] B 3HAUU
TeJIbHO DOoJiee CJIOXKHOM BUAE, U YTOObl PCLUMTD,
KaKue ypaBHEHMsI IOJIXKHBI ObITh MOJIOXEHB! B OC-
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HOBY pacyeTa 33JaHHON KOHKpPETHOM 000n04KH,
HEOOXOAUMO PACCMOTPETH BOIPOC O Mpeaesax npu-
MEHUMOCTH JIMHEINHBIX TEOPHA.

Bivsinue HEJIMHEHHOCTY HA BEAUYMHY YCUIIUT
3aBUCUT OT TOAbEMa ODOJIOYKH: YEM MEHblue
NMobEM, TEM 3TO BIMSTHUE 3HAUYMTENbHee. [1ns BeChb-
Ma nosiorux obonoyek (f/8 < 6) nuHelHasi Teopus
MOXET AaTb 3HAYUTEJbHYIO IIOrPELIHOCTL B OTHO-
ueHuu nporudos. Bornpoc o uenecoobpazHOCTH
pacyeTa 1Mo HEJUMHEHHON TEOPUU MOXHO pellaThb
cleayoluM obpa3oM: NOACUYUTHLIBAECTCA BCA Ha-
rpy3ka ¢, NefiCTBywlllasg HAa pacCcMaTpUBaEeMYylo
Q60n0uky (BmMecTe ¢ ko3 puLmeHTaMu neperpys-
KH), U 1o GOopMyJaM JIMHEIHHOM TeopuM onpene-
JSETCSA MAKCUMaIbHbIA Nporué w. Dto 3HaueHue
nporuda noacrassieTcss B GopMyJibl HETMHERHOMK
TEOPUU, MO KOTOPLIM ONpenesieTcsl BeJIMUMHA
Harpysku q,, COOTBETCTBYIOUas nporudy w,. Eciu



OKAXCTCH, HTO ¢, CYULeCTBCHIO MeHblIe ¢ (Ha-
npuMmep, Ha 5 % u Oonee), 10 MaHHYIO 000A0UKY
CACIYET PACCHNTBIBATL 1O HEAMHCHHOI Teopt. L
000)104KHK, Kpast KOTOPOii B nnaie ¢BoOOAHO cMe-
IMAIOTCSH MO0 1WAPHUPHO onepThl, AbO 3aluem-
JNEHDBL, HEAHMHEHHAS 3ABMCHMOCTL MCKIY HArpy3-
Kamit ¢ 11 IpornOOM w B LEHTPE ONOPHOrO NJAHA
000S0UKH BRIPAXKACTCS (POPMYAOI

1 3 w2 . 2
g =08 + 0 +uzgp tag gy, (11.1)

3nech g* = 16gat/ ESS,
rne 2a — WHKpUHA ONOPHOro TUIaHA, CM.
n. 11.1 nacrosiuero CIT1;
£ = w/s;
& = [/ — OezpasmepHLIe BEAUUMHBI;
Jy — HavaaLHLIH NOALEM 000I0MKH;
), Oy, O3, Oy — KOIQDUUMEHTLI AN KBAAPAT-
HOI1 B 1iale 060JIOYKH €O CTO-
POHOIt 2a ANA WECTU Cayvyaes
IPaHUYHBIX YCnoBHit (Tabn. 11.1).

L TpuxoBKa Ha pUCYHKAX TadAMUBI O3HAYAET,
4TO COOTBCTCTBYIOLUMIA Kpail 3alleMAeH OTHOCH-
TEILHO YII0B OBOPOTA; OTCYTCTBHE LUTPUXOBKN —
Kpal WapHUpPHO onepT.

Koadpuumentst noacumtans: npu v = 0,3; npu
ApYrux 3HayeHusx ko3ppuuunenta fyaccona ne-
O0XONMMO BEAHUNHY Oy YMHOXHTDL HA KO3 Puum-
ent 0,91(1-v?); 3HaueHUst 0, O, Oy HE M3MEHSI-
IOTCS. [J11 OUEHKHU BIUSIHMSI TEOMETPHIECKOM He-
JH{HEHHOCTI! HA BEMMYMHY HArpy3KH € [OMOLUBIO
dhopmysbr (11.1) nTada. 1.1 nepsorHayansHo non-
CYHTbLIBAETCH Hanboabllee 3HAYeHNHE BCex Harpy-
30K ¢*. anee no popmysne & = ¢*/0, noacunToisa-
cres GespasmepHast BeauuuHa nporuba &, onpe-
aeasieMasi NMHeHHO T Teopueit. DTo 3HaYeHUe rpo-
riuda noacrasasiercsi B popmyay (11.1), no xoro-
PO BLIYMCASIOT COOTBETCTBYIOLICE 3HAYEHUE HaA-
IPY3KH ¢,*, 1 OTHOCHTEIbHASI pa3HMLA Mexay g,*
U g* noacuMTbLIBAETCS 1o Qopmyne

L o . 2 o N o
n mq =_.;_(q ) +—§§0q +—lE.»(% (112)
q oy 0 %4

11.10 dns 6e3MOMEHTHOI1 000/I0MKH ¢ wap-
HUPHLIM OMUPAHUEM MO KOHTYPY HOPManbHBIC W
capuraoute cunnl N, N, u § pexomenayertca
olpenesiTh 1o opmynam:

X nx
COS — COS—

.
N, = -Z¢R, | arctg—22 4 arctg —24
n A

(11.3)

4 a0 X
+—qRe™ "Ccos—;
n 2a
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Tadaunya I1.1

Cavuait rpaluuHoro .
yCAOBUSA %y i s %
| +8,63 1—19.62 | +9,92 |+22.12
11 % +9.9 1—-19,05] +8,15 {+32,51]
N
N
% / +7.57 |— +5,48 |+46,07
I1 g ? 7,57 |—13.65| +5
2 %
1A% 7 +12.45|—20,18 | +7,27 | +43,59
7
Z
7
7
/7
\Y 7///////// +10,31|-15,64 | +5.27 | +56.99
7 2
Z %
Z %
/e /4
Vi 7///////// +9,24 | —13,1 | +4,13 | +68.89
V Z
Z 7
Z %
4 2
SIT777777
A+sin—n~'f- B+sinE
S=2 JRR;|In 2a _jn 2a |,
n . TX . TIX
A-sin— B - sin —
2a 2a
+4_q R,Rze‘"OCsinE.
T 2a
3nech:

0=Jfi/h;

A= shge(l ~y/b); B= sh-’z-‘-e(l +y/b); (11.4)

n
ch—0y
2h . '
C=—0— My =-{q+2LIR,
chEO R

B dopmynax (11.3) u (11.4): R,, R, — rnas-
Hble pagHyCbl KPUBHU3HbI CPEAMHHON MOBEPXHOC-
TU B BEpIUMHE 000N0UKH.
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11.11 beamMoMeHTHas TeOpUsi He NaeT BO3MOX-
HOCTH OfIpefeNuTh CABUrAlOLIKe YCHAUS B YI/IO-
BbIX 30HaX 0DOJIOUKH, TaK KaK NPy NPUOIMKEHHN
K yriam CABUTAIOUIME YCUAUSI CTpeMATCS K 6ecko-
HEYHOCTU. DTO yKa3blBa€T Ha TO, YTO B yriiy 060-
JIOYKU paBHOBECUE MOXET ObiTh 00ECNEUEHO TONBKO
C Y4YeTOM JIeHCTBUTENbHO BO3HMKAIOWMKUX B 060-
JNouke M3rubaloluMX MOMEHTOB M nepepe3biBalo-
wux cua. IMpubnnxeHHO npu pacyere anadparm
BENIUYMMHY CABUTAOWMX YCUINI HA NPUONOPHBIX
yuactkax (0,04—0,05 anuHbl nposnera) peKOMeH-
NYETCsi ONPENesisiTh MO PA3HOCTH MEXAY BHEUIHEH
Harpy3koi u BepTUKaJibHOM MpoeKUuUe cABUrai-
LUMX CUJT HA OCTAILHOW YaCTH MpOJIETA.

11.12 Moryt GbITb Npe/IOXeHb! YIIPOLUEHHbIE
BBIPAXEHUs! 115 OfpPeneeHUS HOPMAbHbIX U CABU-
ralowmx cun Ny, N, u S andg pacyeta npsamoyrolb-
HO#t B MaaHe 000JIOUKH CO CTOpOHamu 2a u 2b:

Ny =2(x? -az)[c, +Cy (67 + x? —bz)};
N; = Z(y2 —bz)[Cl +C, (6x2 +y? —az)};(ll‘S)

S = —4xy[C1 +G (22 + 2y - —bz)].

3neco:

B-Al =+
C:it]_ B a- b
1784 _SAB ’
7B
Al 1 1
c .S 5[' E(?"Lb—zﬂ
27397 g AR
7B

roe A = ka® +kyb?;

7 b? a?

2 ’ 2
B:k,[1+§“— +k2[1+;2- ;
5a

3p?

+

B, =k,(2a2 =116% +

4
+k2[2b2 +11a* +§£’7 ;

3 l . 1
| 2 .
R R,
Mpu pacuere no dopmyne (11.5) amopa ycu-
anst S nonvuaetcst 605ee CNOKOHHON U He cTpe-
MHTCS B YIJIOBBIX TOUKAX K 6ECKOHEUHOCTH.
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11.13 BO6au3y KoHTypa 000A0YKH BO3HHUKAET
UCKaxeHUe 6e3MOMEHTHOIO HAMPSXEHHOTO COCTO-
SIHUSL, TAK KaK 30€Chb AEHCTBYIOT KpaeBble U3rnbda-
JouHe MOMEHTBI U TonepeuHble cuibl. Jns npu-
G/MXEHHbIX pacyeToOB NMPUHMUMAETCSI, YTO U3rKO-
HOE COCTOsIHME OOOJIOUKM UMEET Xapakrep Kpae-
poro 3ddekTa U OBICTPO 3aTyXaeT Mo Mepe yaae-
HUs1 OT Kpasi 06050uku. 30Ha aeifcTBUs U3rnbato-
LLIKX MOMEHTOB pacrnpocTpaHsieTcd He nanee (3—
4)s OT Kpasi B 3aBUCUMOCTH OT €0 3aKperuieHUs,
rne s =0,76VRS. IupuHy 30HBI KpaeBoro 3¢-
(dbexTa, B npenesax KOTopoit Ha HUXHEH rpaHu 060-
JIOYKH AEHCTBYIOT PACTATUBAIOILME HANPSIKEHUS,
MOXHO omnpenessite U3 rpadukos, NpUBEAEHHBIX
Hapuc. 11.15.

B MOMEHTHO# 30HE UMEIOT MeCTO M3rubaloll1e
MOMeHTel M| u M,, neiicTBylOLINE B ABYX B3aUM-
HO MEPNEeHAMKYASPHBIX HANpaBAeHHUsIX, U KPyTS-
e MOMeHThI T),. X BEIM4MHBI MOTYT BLITH Ha -
IeHbl 1o GopMynam:

M =L A
D
M‘) = q— . u ,
2="C HhOA () (1L.6)
T =L f0A0),

rae fi(x) u fi(y) — byHKUMHN, XapaKTepu3yloLLHe
13rubHoe cocTosiHue 000I0YKH Ha KOHTYpE;
ES® E§

D=——; C = :
120 - v?) RR,

@ynkumsa f, (x) v ABe ee NPOUIBOAHBIE UMe-
10T BAL:

X

X 2
filx)y=1-¢ % cos£~4,94 2 ginX ;
5 2b 5

0= Lo [ cos® 4 sin X ).
f,(x)—SIe (COSSI+SmSI], (11.7)

2 = 5y 2 x X
(x)=-"-e 14,94 == +sin=].
fl ( ) S|2 e 9 (2[)] Ccos 5 sin 5

MeHss MHAEKC X HA y M 5, HA §,, MONYYUM
COOTBETCTBYIOLUME BLIDAXEHUA AN f,(y) ¥ e€ Npo-
n3BoaHbIX. [Indg yno6cTBa BHIMUCAEHUS OCH KOOP-
AMHAT pacnofnaraloTcsi TAKUM 00pa3oM, YTO Haya-
JIO KOOPAMHAT COBMAJAET C YrjIOM 000JIOYKM.

B dopmyne (11.7):

51 =0,76/R,3;
SZ = 0, 76J‘R1~6



Ha ocxose dopmyn (11.6) Moryt ObiTh Bbi-
YUCNEHbI MAKCUMANbHBIE U3rHBAIOLIMEe MOMEHTbI
(M), 1 (M) nkpyTsiume (T,,)

max max

(All)nmx = (].5'12 /6 Ipux=y= 0. (11.8)

OueBUAHO, 4YTO AHAJIOTMUYHbIE 3HAYEHUsI UMe-
10T U M,. MakCHMaNbHbIHA KPYTAWKUIA MOMEHT

(T ax = 95,5/4mp x =y =0. (1..9)

11.14 Ycunusi n nporudsl NpsiMOyrojibHbIX B
niaHe OTAENbHO CTOAMX 0000UEK CO CTOPOHA-
MK /|, [, npu paBHOMEPHO PACMPENE/IEHHBIX Ha-
rpy3Kax ¢ v LapHUPHOM OMNMPAHUM 1O KOHTYpY
MOIyT ObiTh OnpexacacHsl No ¢opmynam, npuse-
neHHbIM B PykoBoncrtee (npunoxenue b), rne ouu
NpeACTaBeHbl B ABOMHBIX TPUTOHOMETPUYECKHUX
pagax. Pacyer, BBITTOMHEHHBLIH MO 3TUM OpMy-
JlaM, COCTaBJNIEHHbIM Ha OCHOBE MOMEHTHOM Teo-
puy 06osioyek, NMo3BoASET MONYyYnTh Gojee Joc-
TOBEPHbIE BEIUYUHD!I YCUIUR B NPUOIMOPHBIX 30-
Hax, TaK KaK YYMTBHIBAET NOMOJHUTENbHOE Mone
HaMNpPSKEHW i, BBI3BAHHOE MOMEHTHBIM HaMpPsXeH-
HbIM COCTOSIHUEM.

11.15 Pacuyer oTaenbHO cTosiMx 06onoYeK,
KBaJIpaTHbIX B MJaHE CO CTOPOHaMM [/, peKOMEH-
AyeTcsl BBIMOMHATL C MOMOLUbI0 Tabaunl, npuse-
NeHHbIX B PykoBoacTBe (npunoxeHue B).

Ycununsi npu paBHOMEPHO pacrnpeeseHHON Ha-

CIT 52-117-2008*

a) HOpMalbHbIE CHUNBI N, B HANIPaBIeHNU OCH
XU N2 B HanpasieHWM OCH y 1Mo JauHuu y = 0
2 2
N, = _iklv; N, = “ikN,’ (11.10)
s 5
tae Ky, u Ky, — ko3duLMeHTs, NPUHUMAEMBIE
no rpacuky Ha puc. 11.6. Ha puc.
11.7—11.9 npusenens! rpaguku
KoauuueHToB k,, kg, ko, kp,.
I'padyiku 3TUX KO3pGHLIMEHTOB NpeaCTaBIe-
Hbl 415 HauboJjiee 4acTO BCTPEUAIOWIMXCA 3Haye-
HUM A(A = 1,]7./f/5), paBHbIX 7, 9 u 11;
6) uarubaiolie MOMeHTbl M B HanpaBleHUM
ocH x no nuHuKn y = 0 (puc. 11.7)

M=q12kM; (11.11)

B) CABUTAIOLLME YCHIIUS S 110 rPpaHsAM 060104 -
Ku (puc. 11.8)

5= kg,
- Loks; (11.12)

r) nornepevHsie cuibl Q, AeHCTBYIOUIME MO
rpaHam o6onouky (puc. 11.8)
Q=qle; (11.13)

[) INaBHbIE YCUIUSA Np,, neicTeylolme B 060-
JiouKe (B HanpaBleHUM AMaroHanu — kpusas 1)
M HOPManbHO K Heit (puc. 11.9 — kpusas 2)

2
IPy3Ke PEKOMEH/YETCH OMNPEAeNsTL MO hopMyNaMm: N, = _a or- (11.14)
8
0 0,1 0,3 0,4 x/!
= l ] A=11
k
0002 |\ N \*: A=9
\\ r\ = A =7
pomeeent -
0.004 K~ o
kNZ '\\ 4./‘/
/
0.006 ™~ =]
AA’I k”z
Pucynox 11.6 — Tpadmuxn koddduusenros ky,, ky,
1 0.2 0,3 0.4 x/1

0 0,
0‘0002\ }‘T”///

N

A=9

0.0004

k=j /
g

0,0006

Ky

Pucynox 11.7 — Tpacpuu koadduumenros k,,
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| I — e ———
— nw { et
0.01 [t $2 = 1 K,
4 /7 o= 7/? ).:y yyyyyy
0.02 \, £ =t
0.03 \ L]
0.04
kJ: k(}
Pucynox 11.8 — Tpaduxu koodhpuumentos k, kQ
0.1 0,2 0.3 0,4 x/1
0.01
N 2
N
0,005 fe— >7 b T
o~ \\ \\‘h\
0 — . — -
ZXZ prp)ror e ——
o —— —— —
f Wl B 0|
0.005 -
_____,l,-“"k,/\\/_-
0.01 :

m

Pucynox 11.9 — Tpaduku kodpdpunuenron k,,

11.16 Pacuer konuuecTsa apMaTypbl B yr0BOMH
30HE 000JIOYKM U ee pacripelneacHe BAOAb AHAro-
HaIM PEKOMEHAYETCSt NPOH3BOAMTDL NOCE NOCTpoe-
HHST AMIOPHI MAABHBIX PACTHIHBAIOILUX HATIPSIKCHUI
B AMATOHALHOM CeYeHHHU. 3aTeM O0ONOUKY PEeKO-
MEHVETCH PA3NCAMTb HA Y4ACTKI, ANsl KAXJI0ro H3
KOTOPBIX MO 3MOPE ONPEACIUTH CYMMAPHOE YCHIKE,
a 10 HeMy — HEOOXOUMMOE KOJIMYECTBO apMaTypbl.

JlononuurenLHo CTPOMTCH ornbalowasi anopa
FJIABHBIX PACTSAIMBAIOLLIMX YCUAMIA NO rpaHH 000N04KH
MpM PaBHOMEPHOIl U OAHOCTOPOHHEH (Hanpumep,
CHEroBoi) Harpy3kax. I'naBrible pacTAruBaroLIMe yCH-
JIASE Ha rpaHu o0ONOMKKU HAMpasieHbl MO YIIOM
459 K KOHTYPY M YMCREHHO PaBHbl CABUIAIOIMM
yeunusM. Ha 3Tn yeunusi nposBepsieTcst KOJHYECTBO
apMatypbl y KoHTypa. [pu 3TOM st KBAApaTHLIX B
naate 060a0ueK [1aBHbLIE YCHINS, AeHCTBYIOLIME B
HANPABACHNN INATOHAMM W HOPMANbHO K HEil, MO-
ryT ObITL HailacHol no gopmyne (11.14), a casuraio-
IMHE o rpabsiM 000a0MKH — no dopmyne (11.12).

11.17 Harpy3koii na nnadparmu obdosouck
SABJIAETCH ONOPHOC NABACHKE, MEPEAABAEMOC 110
IPAaHIM B BlE CIBUTAIOULIMX CHA S, KacaTesibHbIX
K CpearHHOI MOBEPXHOCTH O0ONOUKH, OOPATHBIX
N0 HAIMPABICHIIO U PABHLIX 110 BEAMYHHE CABY-
raloulM VCHAHAM B 0DOTOUKE, a4 TakKXe I1ofepey-
Hible CHItbi. BAMSIHIE NONepeyHbIX CHJl B 000I0MKAX
¢ HeBONLUIOI CTPESoi ronbema yseauuusaerest. [pn
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3TOM [UISl KBAAPATHBIX B M1aHE 000/104eK CABUFa0-
LUfMe YCHUAHUS W [OMNEPeYHble CHIIbl, NCHCTBYIOLLNC
MO rpaHsM, peKOMEHAYETCs ornpeensts no ¢op-
mynam (11.12) 1 (11.13) nacrosinero CI1.

Mpu pacyeTe amaparm, BLIMONHSAEMbIX B BUAE
depm, ycunust cobupatorcs B yanol. [1pu nepeHoce
ycunuit ¢ oci 060J104KM HA OCbL auadparmbl peKo-
MEHIYETCSl YYUTBHIBATb BO3HUKAIOLLME NPH 3TOM
OONOAHUTCNILHbIE MOMEHTbI.

11.18 OnHOCTOPOHHSISI PABHOMCPHO pacnpeiie-
NEHHAs Harpy3ka oObIYNO 3AMEHSICTCH KOMOHHH-
POBAHHOM U3 CUMMETPUUYHOI K OOPaTHO CHMMET-
PHYHOI Harpy3ok.

[1pu 0OpaTHO CUMMCTPHYHOI HArPy3Ke MOMCH-
Tbl BO3HWUKAIOT HE TOJbLKO HA MPUOMOPHbLIX Y4acT-
Kax, HO M B CPEAHEHM YacTi 000JIOMKH Y MECT nepe-
naga Harpy3zok. HopMmanbHsie ycunus npy oOpaTtHo
CUMMETPHYHOM HArpy3ke B 4—35 pa3 MeHblie, YeM
ftpy crutottiHoM. TTpu 0BparHO CUMMETPUUHOM Ha-
rPY3Ke 3HAUMTENbHbIE CABHTAIOLUME YCUTUSL BO3HH-
KAIOT HE TONBKO B yriax 000N0UYKM, HO W Ha NpU-
OMNOPHDBLIX YYacTKax B CpeaHENn YacTH nponeTa.

B cavyae ucnonb3oBaHMsi KOHEYHO-3JIEMEHT-
HLIX OPOrpaMM pacuyera pacnpeiefieHHe ONHO-
CTOPOHHEI CHETrOBOI1 HATPY3KM PEKOMEHYETCs
APUHUMATL B COOTBETCTBHU ¢ AEHCTBYIOLUMMH
HOPMATHBHbINMH 10KYMeHTaMu « Harpysku u Bo3-
LECTBHSI».



11.19 Ycunusi B 06onoukax ¢ COOTHOLUEHHEM
CTOPOH B MNaHE l: 2, UMEKLUUX OOUHAKOBLIEC UTU
61M3Kue No BeJIMUMHE PaaMUyChl KPUBM3HBI B Ha-
MpaBJICHUSIX, NAPALNCAbHbIX 00EUM CTOPOHAM KOH-
Typa, NpH PaBHOMEPHO pacnpeAeNeHHON Harpy3-
Ke MOXHO ofpenesite no ¢popmynam u tabnmuam
JUIS pacyeTa KBaipaTHbIX 000/10u€eK, HarpyxXeHHbIX
00paTHO CUMMETPUYHOI Harpy3koi. PopMmynbl As
onpeaencHUst YCUIUi B 060104Kax Npu aeHCTBUH
00paTHO CUMMETPUUYHOW HArpy3KW MPHUBEAEHDb! B
PykoBozacree (npunoxeHnue b), rae cucrema Ko-
3bdULUEHTOB B BbIpaOXEHHUSIX YCUIIKIA, aHalOTMy~
HbIX MPUBEAEHHBIM Bbllle, JaHa B TaOJIUYHOU M
rpaduyeckoit hopMmax.

YyeT neiicTBUTENILHOM XKECTKOCTH
KOHTYpPHBbIX auadparM u ux BavsHue
HA HANPSOKEHHO-JeOPMHPOBAHHOE
cocTosinHe 000J104eK

11.20 Ecnu o6onouyku onupaiotcss Ha rudkue
B CBOEH MJIOCKOCTU AnadparMbl (HarpuMep, apku
C 3aTSAXKaMH), TO BEJIUYUHbI YCHJIUHA B NMPUKOH-
TYpHOM 30HE 3HAYMTENBHO OTJIMYAKTCS OT MOJy-
YEHHBIX PACYETOM MPHU XeCTKUX Anacdparmax, xors
B CpelHEN 30HEe COXpaHsieTCsi OE3MOMEHTHOE CO-
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crosinne. Ha puc. 11.10 noka3aHbl pe3ynbTarhl pac-
yeTa OIHOI M TOM Xe KOHCTPYKUMHU 060104kM Oe3
yueTra MoaarjuBocTH nuadparM (iuums 1) u ¢
YYETOM JIEHCTBUTENILHOM XECTKOCTU nuadparMm B
Buae apok u ¢epM (imHuu 2, 3). U3 pacuera cne-
AYET, YTO BEJMYMHA YCUIUA N| NPAKTUYECKU HE
3aBUCHUT OT XECTKOCTU Auadparm.

[Mpy WAPHUPHOM OMUPAHUU HA XECTKUE -
aparmbl ycunus N, Ha KOHType paBHbl Hymo. [1pu
aunadparmax B Buae hepM 000710UKa B KPaeBoil 30He
MCIbIThIBACT HE3HAYUTEILHOE PACTSKEHHE OT YCHU-
auit N,. Tlpu nuagparmax B Buie apok, obnanaro-
UIMX 3HAYUTEIbHOW MOAATIMBOCTLIO, B pe3y/ibTa-
Te CXXUMAIOWMUX HaNpSXKEHUH OT u3rnba KoHTypa
000/I04Ka B MPUKOHTYPHOI 30HE OKa3bIBaeTCs
cXaToil. B 3aBUCUMOCTH OT XeCTKOCTH auadparm
MEHSETCS K 3HAK MOMEHTOB B 000JI04KeE: [TPH 110-
JATAUBBIX AuadparMax B BHIE aPOK pacTAHYTOM
OT U3ruda OKa3bIBaeTCs BEPXHSS IPaHbL 000JIOUKH,
npu Gosee XecTkux nMadparmax B BuIe depm pa-
CTSIHYTA HIDKHAS IpaHb. TakuM o6pa3om, auLib npu
JOCTAaTOYHOM XeCTKOCTH auadparM, Harpumep,
B BUIE Xe/le300eTOHHBIX (hepM ¢ npeaBapUTeNbHO
HaNpsiKeHHBIM HUXHUM TOSICOM, JONMYyCTUMO B
nepBoM NpubIMXEHUK BECTU pacuer Oe3 yuyera
nogatauBocTu AnadparM. PacueT MoxeT npou3Bo-
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1 — 6e3 yveTa noAaTAUBOCTH AHadparM; 2 — ¢ yucToM NOAATAMBOCTH AuadparM B Biac (epd; 3 — To XKe, B BUAC apoK

Pucynok 11.10 — T'padukn yeunmii Ny, N,, S u M B otae]bHo CTOALIEH 000/104Ke 10 PE3YIbTATAM pacyeToR
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NUTbCSH 110 6€3MOMEHTHOM TEOPUHM C YUETOM Kpae-
BOro acddekTa Miv MO MOMEHTHON TEOPUM.

B 06Gonoukax ¢ KOHTYpHLIMU 3JEMEHTAMU B
BUAE KPUBOJMHEITHOro Opyca, OnMepToro Ha Ko-
JIOHHBI, pacnpeaeyeHne yCUauit B MpUKOHTYPHOIA
30HE OTAMYHO OT 00O0JI0YEK C KOHTYPHBIMM 3Jie-
MEHTaMU Apyrux BUNOB (apkH, pepMbl U Ap.), YTO
OJIXXHO YYMTBIBATLCA MPU pacyeTe U KOHCTPYH-
POBaHUM.

Harpy3ku Ha KOIOHHbBI, U3rHGAIOIIHE MOMEH-
Tbi B KOHTYPHbBIX 31IEMEHTAX U UX MPOrUObLI MOTyT
ObITb HaitieHbl MPUOGAUXKEHHO U3 PACYETA KOHTYp-
HbIX OpYCheB KaK Hepa3pe3HbiX OaJloK Ha paBHO-
MEPHO pacrpeieleHHYI0O N0 UX JUIMHE Harpys3ky
WHTEHCUBHOCTbIO, PABHOI1 YaCTHOMY OT JCJIEHUS
o0Lueit Harpy3ky Ha 060JI04YKY Ha JUIMHY KOHTYpa
B ocax. M3 pacueta KOHTYpHBIX OpychbeB KakK He-

N,. kH/M
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30

pa3pe3HbIX 6aIoK MOTYT GbITh HAalEHbl YCWINS B
HUX M OT OCanKu KOJIOHH (orop).

11.21 B otnenbHO crosimx 060104Kax yrpyras
NnoaaTAUBOCTL AuadparM BIAUSET CYLIECTBEHHO
QUMb HA YCUIHUA, ACACTBYIOLIME B CEYEHUSIX Y
nnacdparm; B cpeaHux 060,704Kax MHOrOBOJIHOBO-
r0 MOKPLITUSI — Ha YCWUJIUSA MO BCEH KOHCTPYK-
UMU, YTO NONXKHO YUYMTHIBATLCA MPH pacyere U
KOHcTpyupoBanuu. Ha puc. 11.11 npuseneHbl pe-
3yNbTaThl PaCYETOB CpeNHE 000I0UKH MHOTOBOJI-
HOBOr0 B OJHOM HAMpaBJI€HUU MOKPHITHS C yye-
TOM NONATAUBOCTH AnadparM. JInsa OLUEHKH XecT-
KocTu auagparM o60n04MKa pacCuYUTbIBaNach Mpu
auadparmax B Buae depM, apokK U KpUBOJIMHEIN-
HBIX pUrese, OoNnUpPaIoIIMXCS HA CTeHy, Nporut
KOTOPBIX PaBEH Hy/IO0 (COOTBETCTBEHHO NMHUMU 1,
2, 3). ina cpaBHeHus Ha rpaduku puc. 11.11 Ha-
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I — ¢ y4eToM nogatansoctu aMadparm B Buae depm; 2 — To Xe, B BUAC apoK; 3 — TO Xe, B BUAE KPUBOAMHCHHBIX pureneit; 4 —
6¢3 yuera nogaTiMBOCTH anadiparm

Pucynox 11.11 — Tpadmxu ycuwmii N,, N,, S u M; B MHOrOBOIHOBBIX Hepa3pe3nbiX 000JOYKAX MO PeE3yJIbTATAM
pacyeroB
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HECEHBI BEMMUYUHLI YCUNUH (MuHUSL 4), TIONyYeH-
Hble M3 pacueTa CpelHeil IIMHbI BOJHbBI C XECT-
KUMHU auadpparMamu, [Mpu aGCONIOTHO XXKECTKUX AU~
aparmax, nporud® KOTOpbIX paBeH HYJIO, YCUAUS
N, no Bcemy cedeHNI0 0Ka3bIBAIOTCH CKMMAIOLLM-
Mu. CrienoBareibHO, B MHOIOBOJIHOBOM MOKPBITHH
C XECTKMMU aunadparmMamy cMexHbie 000JOUKHU
JONXHbl OKA3b1BATh APYr HA APYra B3aMMHOE NaB-
JIeHHUeE.

Pe3yabTaTh! pacuyera ¢ yyeTtoMm ACHCTBHTENb-
HOM XeCTKOCTH AuagparM B BuAe apok U ¢epm
MOKA3bIBAIOT, HTO 110 JIMHUK COMpsXeHUs 000s10-
YeK BO3HUKAIOT YCUITHsI PACTSIKEHUSI, IPUYEM MPH
Oosiee TMOKUX nuadparMax B BUAC apoK AEHCTBY-
10T GonbluMe pacTsirnparoiume yeunus N,. Ipu ab-
COJIFOTHO XECTKMX AuaparMax ycunus N, Ha KOH-
Type pPaBHBI HYJIO, a M0 BCEMY CEUYEHMIO ABJSIIOT-
ca cxuMamowuMu. Tlpy yyete noaaTiMBoCTU AU-
achparM B ceyeHMsIX 000JIoUEeK Yy KOHTYpa BO3HU-
KalOT YCUNUA pacTsikeHus. CyllleCTBEHHO YBeu-
YUBAIOTCH TAKXKE CABUIAIOLIME YCUTTUSA 110 CPaBHe-
HUIO C pacyeToM 0e3 ydera noaaT/JIMBOCTH Avad-
parm. [lpu pacuere 060104eK KOHTYPHbIE KOHCT-
PYKUMU JAOMNYCKaeTcs NpUOIMXEHHO XapaKTepu-
30BaTh MPUBEACHHBLIMU XECTKOCTSMHU 3JIEMEHTOB
Thna GajiKM UK apKU C 3aTHXKKOIA.

M3 uucna npakTHYeCKUX METOAOB pacueTa,
KOTOpbIE MOTYT ObITb UCMIONbL30BAHB! KaK 0€3 npu-
MEHEHMS, TaK U ¢ nomolubio OBM, pekomeHnay-
€TCSl pacyeT C y4eTOM JEUCTBUTEJIbHOM XECTKOC-
TU KOHTYPHBIX 3JICMEHTOB, KOTODbIH CBOAMTCS K
HAJTOXEHHU IO HA OCHOBHOE HanpﬂerHO—ne(bopMu—
POBAHHOE COCTOSIHME OT AEUCTBUSA HArpy3ku Ha
WAPHUPHO ONEPTYIO MO KOHTYPY 000JI04KY 10101~
HUTEJIbHbIX 3HAYEHUN YCUIMHU U TIEpEeMELUEHUH,
BbI3BAHHBIX BO3AEHCTBUEM HA OCHOBHYIO CUCTEMY
WIUWHUX> HEM3BECTHBIX, YUUTLIBAIOLIUX COBMEC-
THy10 paboTy 000104KY C NPUMBIKAIOLIUMU KOH-
CTPYKLUAMH,

Ecan nonycTuth, uto nedopMauuu, BbI3BaH-
Hble Ha OIHOM Kpalo 00OJIOUKH, 3aTyXaloT, HE
NOMAs [0 TPeX APYrux Kpaes, Mo KaXAOMY Kpalo
000JI04YKH CledyeT COCTABUTh U PELUUTh CUCTEMY
13 YeThIpeX KAHOHUYECKHUX YPAaBHEHUI, CBSA3bIBA-
IOMX «WIMIBHUWE» HEM3BECTHbIE MeXiy coboii. B
KayecTBE ITUX HEHM3BECTHBIX NMPHUHATHI KpaeBOii
U3rubaoILIMIA MOMEHT, KpaeBoe HOPMaJIbHOC YCH-
JIKe, TIPOAOJIbHbIE Y HOPMaJIbHbIE K MOBEPXHOCTH
nepeMelieHus! ToueK Kpast 000N0UKH.

11.22 IToBepxHOCTb 000J104EK, COOUPAEMBIX U3
LMJMHAPHUYECKUX NMaHeNAei, B ONHOM M3 Hanpas-
JICHUH B MECTaX CTbIKOB [JIMUT HMECT MepEC/oMbl
(cM, . 11.44 u 11.47 Hacrosiwero CIT). Hanunuue
NepenoMoB MOBEPXHOCTH MPUBOAUT K MOSIBAEHUIO
3HAYUTE/IbHBIX U3TUOAIOWMUX MOMEHTOB 110 BCEMY
no10 000JI0UKHU U NepepacnpeaeIEHUI0 HOpManb-
HBIX YCHUJIMiA, ACHCTBYIOLIMX B HaNpaBJe€HUU Me-

CIT 52-117-2008*

penomMoB (puc. 11.12). PacyeTHsbie hopmynbl, yun-
ThIBAIOUHE BAUSIHUE MMEPETOMOB MOBEPXHOCTH,
npuseneHsl B PykoBoacTtse (npunoxeune b). Pac-
yeT BbIMOMHSAETCA B ABA 3Tana: cHavyaja HaxousT
OCHOBHbIE YCUJIMSI M3 pacyeTa KOHCTPYKLUMM KakK
rnaakoil o060i0uKH, B KOTOPYIO OHA BIIMCaHa, 3a-
TEM ONpPeACHAIOT NONOAHUTCABHLIC yCUausa, Bbi-
3blBa€Mbie HANTMYUEM MEPEIOMOB MOBEPXHOCTH.
TMNonyueHHbIE yCUIIUSI CYMMUPYIOT.

Ilpu TakoM noaxolle HOPMaJibHbIE YCHJIMS
BAOJb OOpa3ylolUX UWIMHAPDUYECKUX TaHENel
OynyT TaKMUMH XC, KaK M B [NIAAKAX 000JOYKaX,
T.€. X ONpeAe/ISAIOT Ha NnepBoM 3Tane pacyera. Ha
NIEPBOM XE 3Tare ONpeacnsiioT CyMMapHbie B npe-
[lenax WHPHHBI MaHeNeid HopMabHbIE CUJIBI B Ce-
YeHUsIX 110 00pa3yiolIUM, a TAKXE YCUNUSI B YIJIO-
BbIX 30HaX U Ha KoHType. Ha BTOpOM 3Tane Haxo-
JATCS OOTOJHUTENbHbIE YCUIUsSI, NeHCTBYIOUIUE B
HarpasJeHUM NEePENOMOB, U U3rudaroLe MOMEH-
Thbl B CEYEHMSX, NEPNEHAUKYASIPHbIX O0pa3yiolinM
UUAXHAPUYECKUX MaHenei.

JononHurenbHble YCUIUSA ONPEACNSIIOT MyTEM
PACKpLITHSL CTATMYECKOI HEOMPEREIMMOCTH B Me-
CTax NepeJoMOB NMOBEPXHOCTH € UCMONB30BAHUEM
B pacueTe NoJiydeHHbIX Ha MIEPBOM 3Tare YCUJIMA.

s oGosovek ¢ pebpaMu BAOib 0Opa3ylommx
LUMAMHAPUYECKHX MTaHE/EH B pacyeT BBOAUTCS MPU-
BECHHAs XEeCTKOCTh Ha | M ceueHus, napannens-
HOro TepesoMy, onpeaensieMas C y4eToM 3THX
pebep.
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Pucynox 11.12 — Tpaduxn nporuéos W n ycunmii N,
Ny, M_ no pe3yansTaTaMm IKCHEPHMEHTANBHBLIX UCCIECAO0-
Banuii Mojaeseii 060J04ex

71



CIT 52-117-2008*
PacueT Hecymeit cnocobrHocTH 000104€eK

11.23 DxcnepuMeHTalbHblE McCaeN0BAHUS
NO3BOJIMJU BbISIBUTb, YTO NpU NEHCTBUU Ha 060-
JI04KY PaBHOMEpPHO pacrpeaeneHHol Harpysku
BO3MOXHbI 001LIAsi ¥ MECTHAsl CXEMbI Pa3pyLUeHHS.
Haubonee HarisiHBIM TPUMEPOM OOLIETO pa3py-
nieHUsT sBasieTcsi obpa3oBaHUe MATUAMCKOBOMN
(watpoBoit) cxeMbl u3noMa (puc. 11.13). Pacyetom
110 3TOM CXeMe pPeKOMEHIYyeTCsl NMPOBEPSTh KOJU-
4EeCTBO apMATYPbl, YCTAHOBJIEHHON B YIJIOBO 30HE
o6onouku (cM. nint. 11.25—11.27 Hacrositwero CI1).

ITpu obpazoBaHuM OOLIEH CXEMbI pa3pyLIEHUSsI
nporu6sl 000NOYKM K MOMEHTY MCUEPIAHUSI He-
cylei cnocoOHOCTU MaJlbl O CPABHEHUIO CO CTpe-
Jloit nogbeMa 000I0YKH Hal ONOPHOU MJIOCKOCThIO.
B 3TOM cayyae peKOMeHAyeTCsl UCMOJb30BATh Me-
TOM TIpefeNIbHOTO PaBHOBECHS B €ro KJ1accHuec-
KO# MOCTaHOBKe, KOrAa MpU COCTaBIEHUU ypas-
HEHUI paBHOBECHUS BHEUIHWX U BHYTPEHHUX CUI
npeHeoperaloT U3IMEHEHHON reoMeTpyeit nosepx-
HOCTH,

11.24 MecTHOe pa3pyliieHne CBA3aHO C cyllle-
CTBEHHbIM H3MeHeHHeM (POpMbI TOBEPXHOCTH 060-
JIOUKH B OrpaHHucHHOM 061acTu. B peGpUCTLIX XKe-
N1e306€TOHHBIX 060104YKaX MPH AEUCTBUU pacripe-
OeJeHHbIX HATPY30K Pa3pylUeHUe yallle BCEro Ha-
CTyMaeT B pe3yabTaTe UCUEPNAHUS Hecyllei cno-
COOHOCTH MONKU MEXAY pebpamMu, YTO TaKXKe OT-
HOCHUTCSI K MECTHOMY pa3pylleHHI0, a B ciyuae
NPUAOXKEHUS COCPEAOTOUEHHbLIX HArPY30K OObIY-
HO HabnIomaeTcsi pa3pylieHWe B BUAC KOHYCa C
BCPIIKHHOM NO/L cOCPenoToucHHOIT cunoit. Pacuer
HCCYLEH CIIOCOOHOCTH O0OA0YCK NMPU MECTHOM
pa3pyleHHU PEKOMEHAYETCS NPOU3BOIAMTD 1O Me-
TOAY TIPEAE/bHOTO PaBHOBCCHS, IIPU ITOM lICie-
CO0O0pa3HO yUHTBIBATL U3MCHEHUE (hOPMbI ToBep-
XHOCTH 000/104KH B cTaanu, 64U3KOIt K paspyuie-
Huio, — c™. nnt. 11.28, 11.29 nacrostieero CI1.

a) 1

11.25 TIpy BBINOAHEHWM NPEABAPUTENBHOIO
pacueTta 00010YKM Ha NPSIMOYrONbHOM IUIaHE CO
CTOpOHaMu 2a v 2b, cTpenoil noabveMa f U paauy-
CamMy KpMBU3HbI CPEAHHON NOBEPXHOCTH R, 1 R,
C LIAPHUPHBLIM OMMPAHUEM MO KOHTYpY, Harpy-
XEHHO paBHOMEPHO pacrpenesieHHON Harpy3koi
MHTEHCUBHOCTbBIO ¢, HEOOXOAMMOE KOJIMYECTBO A0-
MOJIHUTENBHON KOCOI apMaTyphbl A’y B YIJIOBBIX
30HaxX PeKOMEHAYETCsl ONpeaeaaTb no GpopmyJe

2,2
Lazb_qz— ~ Y R(‘ll (éd -sin ad) - R.\‘.('{IHACUH (f + ’)
A = Wa”+b . ‘
i R, sinB(f-#)

(11.15)

1 npu WIAPHUPHOM OMUpPaHUK 0000 -
KU 1o KoHTypy u K = 4 npu ee onu-
pPaHuM Mo yriaam;

ycuiue, BOCIPMHUMAaEMOe apMaTypoit
CETKM IUIMTbl HA IMHe | M B auaro-
HaJIbHOM CEeYEeHHUH;

NpUBEACHHDLIA PaaNyC KPMBU3HbBI K-
aroHaNbLHOIO CeYEHUsI, OnpeaesieMblid
no gopmyse

a+b+ f*
2f ’
YIN0Bas KOOpAMHATA Kpasi 060N04KH

B IKArOHANBLHOM CEYE€HUH, onpeaesi-
eMas no ¢opmyne

R,

3nech K =

q.\‘(l

R(/

R{/=

&4

&y =arc sin

A~ — naolanbs ceyeHUss KOHTYPHOM apMa-
TYPbl, PACMONIOXKEHHONH B KOHTYPHBIX
I/IEMEHTAX HA PACCTOSAHMNU 1 OT MJIOC-
KOCTH, 1POXOasilUei uepe3 BEPLUUHBI
YrAOB CPeIMHHOI NMOBEPXHOCTH;

con

a — MCXaHW3M paspyluciiust; 6 —
cxeMa M310Ma 000JI0UKHU B TUIAHE;

6 — JMIopkl MAacTHYcCKuX aedop- 6)
MauHid mo JMNHsIn u3aoma; | —

nepBoHavaibHas popma 000N0UKH: 3
2 — dopma 060a0UKH B CTAAHH

NPCACAbIOro paBHoBecust; I — au-
HHI H3T0Ma (MJACTHUCCKHE wWwap-
Hupbl): 4 — pacTsiiytoic (pa3pbii-

HBIC) YUACTKH MM B370Ma; § —
TO XKC, CAKATHIC

Pucynox 11.13 — Cxema pa3- !
PyIICHUS r1aKO#H 060104KH npu

e 4 .}l -

JeHCTBHH PABHOMEPHO pacnpe- va

NeNICHHON Narpy3Ku

I
1)
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R,. R, ., — PaCUETHOE CONpPOTUBAEHHE COOTBET-
CTBEHHO KOCO# apMaTypbl B YIJIOBOMH
30HE M apMaTypbl KOHTYpA;

3 — yron Hak/IOHa KOCOii apMaTyphbl K K-
aroHaJju IJjaHa;

f, — paccTosiHMe OT PABHOAEICTBYIOLLEH
YCWIMid B KOCOI YIIOBOI apmarype 10
TUTOCKOCTH, MPOXOAALLENA Yepe3 BepLun-
Hbl YIJIOB CPEAMHHOI MOBEPXHOCTH.

Ecan B Buipaxenun (11.15) Ay < 0, To no-
MOJIHUTE/IbHOM KOCO# apMaTypb! B YI/IOBOM 30HE
no pacyety He Tpedyercs. [1pu onupaHnu obonou-
KU NO yriam noadopoM KOHTYPHOI apMaTypbl A0
JKHa ObITb UCKIIOYEHA BO3MOXHOCTb pa3pyleHHs|
000N04YKM 0 CPEHEMY CEUEHUIO.

11.26 OkoHuYaTenbHbI pacyeT Hecyllei cno-
COOHOCTH 00ONOYKM C LAPHUPHBIM ONMUPAHUEM
MO KOHTYpPY Npu oblIeM pa3pyLIEHUH B pe3y/bTa-
Te AEHACTBUA PABHOMEPHO PacnpeneNeHHOM Harpy3-
KU DEKOMEHAYETCS MPOU3BOAUTH MO MATUAUCKO-
BO# cxeMe u3noma (cM. puc. 11.13).

[IpuBeneHHble GOpMy/ibl MONYYEHBl ANS MO-
Jnorux o6osouek, uMmerowmx Gopmy sMnTHYEC-
Koro napabonounna

2 2
_Alxt 1y
S Pt

OHM MoryT ObITb TAKXe PEKOMEHI0BaHblI A/Is
pacyerta nosorux o6ojoueK, UMEIOLIUX APYIYIO
(hopMy MOBEPXHOCTH (HanpuMep, KPYroBylo Mo-
BEPXHOCTb MEPEHOCA, BHEWHIOK 4acTb Topa), No-
CKOJbKY Hecyllas c¢nocobGHocTb 3TUX 0060s104eK
OTJINYAETCS HE3HAUUTENBHO.

PacueTHOe 3HayeHUe Harpy3ku g, OTBevarolLee
McYepnaHuio Hecyllei cnoco6HOCTH 060N0YKH,
PEKOMEHYETCS ONPENENATH 110 hopMyie

= Rs Ai Il_

u az ‘Ds (V,C,}\, W,H,Tlmnax);

20, ‘
32-v)-¢(3-2v)]

Uy = (1+p)(A% +C2)[v(3-2v)+$(3 —3z;+§2)}

(Ds (VaC:}HW,H:ncon’x) = Vgl:

—}Rv(l—v)[z(l -v) —%(1 —c)2}+$c(1 -0+

+0,25xy W2V + (2 {1 b i, - (1 —v)2]-
v

(11.16)

Boipaxeuue (11.16) sBasietcs GpyHkuuei AByX
NeEpEMEHHbIX BEAMUYMH vV U §, TAK KaK OCTajibHblE
MATh NapaMeTpos A, W, [, 1,,, X UMEIOT onpene-
JIEHHble 3HAYEHMUS NS KaXXAOH KOHKpeTHOit 060-
JIOYKHU
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wu (11.17)
t 124,,,u

_ . - con

ncn - ’ X )
A Ab

b, — 00603HaueHUs Te Xe, YTO U B Gop-
1 myne (11.15);

fi» f; — cTpenbl noabemMa 060104KM Ha

KOHTYpe;

A, A — nnowanb ceyeHUst CTEPXKHS COOT-
BETCTBEHHO apMaTYPHO CETKM H
JNOTOAHUTENABHOW KOCO (YrnoBoit)
apMaTyphbl;

U, U, — pacCTOAHMUA COOTBETCTBEHHO MEX-
Ay CTepXHSMHU apMaTypHOIi CETKM
MUIUTBI U MEXAY YIOBBIMM CTEPX-
HSAMH NOMOJIHUTENBHON KOCON
apmatypb! (o0Luee KOMM4ecTBO NO-
MOAHUTENILHON KOCOIl apMaTyphl B
YIJIOBbIX 30HAX 3a1a€TCA Ha OCHOBE
pacyera o 1. 11.25 nacrosiwero CIT).

Beanuunel v u §, cooTBEeTCTBYIOLIME MUHUMY-
My GyHKuMu @D, npeactapasior coboit napaMer-
Pbl CX€Mbl U3/10Ma, TaK KaK ONPEAeNsioT pasmepsl
cpeaHero aucka (puc. 11.13).

Munumym dyHkunu @ (v, ) pekomenayer-
Cs1 ONpEAENSATh YUCAEHHO ¢ MoMoLlbio DBM. 3nas
3Ha4yeHne min @, no dopmyne (11.16) HaxonsT
3Ha4Y€HUE PACUETHOI HArpys3Ku gq.

11.27 Tlpu pacueTe HecCylei CriocoOHOCTH
NpSAMOYTOJIbHBIX B MJIaHe pedpUcThix 060/I04eK ¢
LIapHUPHBIM OMUPAHUEM MO KOHTYPY PEKOMEH-
ZlyeTcst ceyeHue apMartypsol pebep B nose o6osiou-
KW Dacrnpele/iMTb PaBHOMEPHO («pa3Ma3aTth») IO
NOBEPXHOCTH, NMPOBEACHHOMN YEPE3 HEHTPHI THXKE-
CTH apMaTyphl MOAKPEIUIAIOLMX pebep napanieb-
HO CpeAWHHOI1 nosepxHocTH 06010uKkHU. I1pu pac-
yeTe Hecylue cnocobHocTy 060s104eK npy obLEeM
pa3pylIeHUH B pe3ysibTaTe AeHCTBUSI PABHOMEPHO
paclipefieNIeHHOt Harpy3kM peKOMEHAyeTcs, KakK
v B . 11.26 nacrostiero CT1, paccMaTpuBarh Ins-
THAUCKOBYIO cxeMy u3noma (puc. 11.13), onpene-
JISIEMYIO ABYMsl napaMeTpaMHu v u L.

[nst pe6puctoit 060104KHU C KBaAPaTHBIM IJ1a-
HOM C OAMHAKOBLIM LIaroM pebep [/, B 0boux Ha-
NpaBJEHUSIX BEJMUYMHY pacUEeTHO paBHOMEPHO
pacnpeiesieHHOH Harpy3ku ¢ peKOMeHayeTcs on-
peaensTts no ¢gopmyne

R A -
= ﬁ-—“aiz%(v,u,m,n,r,nmmx); (11.18)
= 2U
D, (v,..) = ——=4 -
7(v) v(3-3v+v?)
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Uy = (1+p+)v(3-v?)+ (1+w)(1-v) +3em-
~wt[3v(2-v)-2t(3-1)+3(1+n)]+
+0,125J5x[2+ Neon = (1 —v)z]

Pe6puctbie 060109KH C KBaAPaTHbLIM TUJIAHOM
WMEIOT OMHAKOBbIE CTPEJbl NOAbEMA HAa KOHTYpE
(v =A=1).

B 3TOM cnyuae yrnosbie IMHUM U3JI0Ma NPOXO-
[AT BAOAb AWArOHaNEN TUTaHa, CXEMaA U3NIOMA HMeeT
OIMH HEU3BECTHLII MapameTp v, U B dopmyny 11.18
BXOIAT €llI€ WEeCTb NapaMeTPOB, KOTOPbIE 1151 KOH-
KpeTHOit 060104KH onpeaensiior no hopMynam:

hO — [rib . Arib

T= — =

. u
7 2a Al (11.19)

K, N X — CM. dopmyity (11.17).
B dopmyne (11.19):
A, — Nowanb ceveHust HUXHEH apMaTyphl
pebep;
hy — pacCTOAHWE OT HMXHEH apMaTypbI pe-
6ep 10 CpeAMHHON MTOBEPXHOCTH NMONS
000NM0YKH.

Munumym dyHkuMn @, HaxosIT METOAOM Me-
peGopa OHOIt HEU3BECTHO! v B npenenax 0,2<v<
< 0,7. 3nas BeanuuHy @, , Haxo4sIT 3HAYEHMeE pac-
4yeTHOi Harpy3ku g. @opmynoit (11.18) pexoMen-
JlyeTCsl 10J1b30BaThCA TAKXKE NPU pacyere KBaapar-
HBIX B [UIaHE [NAIKKUX 060JI0YeK, MPUHAB O = N =
=t=0.

11.28 OnHoit M3 BO3MOXHbIX CXEM pa3pylile-
HUA XeJe300eTOHHBIX 000NoUeK TMPU BEJUUMHE
nmapameTpa KpuBu3Hbl kK > 60 sBnsercs obpaso-
BaHWe OAMHOYHOM BMSATHUHbBI, NMPEUMYLLECTBEHHO
B Yr10BO# 30He o6onoyku. BennunHa napaMetpa
KPUBM3HBI k* onpeaensgerca no opmyne

n

_a’Ry +b*R,
43R R, ~’

rie a u b — nonoBHHA JUTMHBI CTOPOH 0OONOUKY;
R, u R, — rnasuble paamychl KpUBHU3HbI Cpe-
JUHHOM MOBEPXHOCTH.

Hns obonouek ¢ napamerpom k* > 60 Hapsiny
C pacyeToM IO MOJNHONH CXeMe M0/XHA ObITb Bbi-
4YUCNeHa BEJMYMHA Hecylleil cnocobHoCTH 0060-
JIOYKH NPH JIOKATbHOM pa3pyLLUeHHUM.

11.29 Hecynias cnocoGHOCTb TMONOTUX Xeje-
300eTOHHbBIX 000J104€K, 3alUEMJEHHBIX IO KOHTY-
pYy, fIpN MECTHOM pa3pyllieHUM ¢ 0Opa3zoBaHUEM
OTIENBHOM BMSITUHBI B pe3yabTaTe AeHCTBUS PaB-
HOMEPHO pacrnipefefieHHOW Harpy3ku (puc. 11.14)
MOXET ObITb HaliJieHa 110 METOAY MpPe/IEbHOI0O paB-
HOBECHS C yYETOM M3MeHEeHHUs! (OPMBI MOBEPXHO-
CTU 000JIOUKH B 30HE pa3pyLueHHs!.
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k* (11.20)

1 — naubonee Bepo-
ATHBIE MecTa 06pa3o-
BaHUsl BMATHH, 2 —

KpuBasi nporu6os

Pucynox 11.14 —
Cxema paspyuienus
000109KH ¢ 00pazo-
BAHHEM JIOKAILHO#M
BMATHHBI

Pacuet Hecyueit cnocoGHOCTH MPOU3BOANTCS
I 4acT¥ 0BOIOYKU BO BMATHUHE, MPEACTAB/IAIO-
uieit coboit Kak Obl OTAEABHYIO ChepHuyecKyio 060-
JIOYKY, KPYIAylo B IJIaHe, C yNpyruM 3ailuemie-
HUeM 1o KOoHTypy. Hecyyto crnocoGHocTh 060104-
KU ¢ MpH JIOKaJIbHOM pa3pyLUEHUU OTNpenensiior
no dopmye

3 . :
= ———{2msin&; + nR(sin&; — &, cos&; )+
9% Ran 3 { & (sin& — &, cos§,)
nd’a wnd
—_— —t 2 -
"2Rsing, w6 - te(@ /) g g

x[2sing, (b+ Rsin, )~ 3(1 +cos§, - acos§,;)]).
(11.21)
3mechb
| (1+cosg ) +sing, .
n| (1+cosE A -sing|’

\ o R(l—cos§;)-8/2 V2
| R(1+cosg)+8/2

a=

b = \/;{2 - R(cos&, +8/2);
g = arccos(cos E, +2—h§—,%§],



rae & — yriosasi KOOpAMHATA BMSTHHDI;

R — HayanbHbIA Paauyc KPWBH3HbLI Cpe-
JIUHHOM TOBEPXHOCTH OOOMIOYKHU BO
BMSTHUHE;

hy, — none3sHas BbICOTa CeYeHHS 0OONOUKH,

n,m — npeaebHble BEIMYUHBI COOTBETCTBEH-

HO HOPMAJILHOTO YCHJIUS U MOMEHTA,
BOCMPUHUMAEMBIX B XeJ1€3006 TOHHOM
CEYEHHH KOJbLIEBOrO MJAaCTUYECKOro
LlUapHHUpa;

w — nporud o00J04YKH K MOMEHTY paspy-
LIEHUS,

[Tpu onpeneneHuu nporuba B LLEHTPE BMATH-
Hbl PEKOMEHAYETCSl YUUTBIBATh NPOrU0 LEHTPAsb-
HOM Oe3MOMEHTHOM 4yacTu 000JJOYKHU 3a 30HOIA
BMATUHBI, YKOPOUYEHUE AYIM MEpUAMAHANLHOIO
ceyeHUs 000JJ04KH BO BMATUHE B pe3ysibTaTe aeit-
CTBUS CXHUMAIOLIMX YCUAMA U AOMOJHMUTENbHbIN
nporu0, BbI3BaHHbIA NTOBOPOTOM OMOPHOTO Ceye-
HHS Ha Kpaio BMATHUHBI. B pesynbrare neopmanmu
NOBEPXHOCTH Ha Kpaw BMSATHHbI BO3HMKAET MO-
MeHT m. [leficTBUTE/IbHbIE 3HAYEHHUS MOMEHTa U
HopMasbHOM cunbl B dopMyae (11.21) pekomen-
lyeTCsl HAXOAUTh MOCJe10BaTeNbHBIM TIPUOIMXKE-
HUEM MCKOMBbIX BETUYUH K TpeesbHbIM, JeXalUUM
Ha KpMBOM, 300paxaloLlier 3aBUCHMOCTb M —n VIS
paccMaTpHMBaeMOro BHELIEHTPEHHO CXaToro ceye-
HUSI HA KOHTYpe BMATHHBI. HaitaeHHble npenesib-
Hbl€ 3HAYECHUS HOPMa/JIbHOW CHJIbI U MOMEHTa B
XeN1e3006 TOHHOM CEYEHMHU KOJIbLIEBOTO I1aCTUYeC-
KOro LIapHUpa, a TAKXe COOTBETCTBYIOLIEro WM
nporuda LEeHTpa BMATHHbI MOACTABASIOT B ypaB-
HeHue (11.21) anst HaXoXAEHUSA JOKAIbHO-3KCT-
PEMANIBHOIO 3HAYEHUS NPENENbHOI HAarpy3ku nis
3a/laHHOrO pa3Mepa BMSITUHBI. Jlns HaxoxXaeHus
NeWCTBUTENILHOTO pa3Mepa BMSTHHBI M COOTBET-
CTBYIOLUCH €MY BEJTMUYMHBI pa3pylLlalolleil Harpy3-
K1 ypaBHeHue (11.21) pekomeHayeTcs peluatb
YUCAeHHO ¢ nomoulsio 3BM ¢ ucnosb3oBaHnem
LIaroBOM npoueaypbl Mo pa3MepaM BMATHHBI, B
fipoLiecce KOTOPOW OIMpeAeasieTcs MUHUMYM npe-
JenabHOM Harpy3ku. Ilpu onpeaeneHuu neicTBu-
TENBHOTO pa3Mepa BMATHHBI U BEJUMUMHbBI pa3py-
LIALIed Harpy3kM peKOMEHIyeTCs YYHUThbIBaTh
BJIUSTHUE HAYabHOTO HECOBEPLLIEHCTBA MMOBEPXHO-
CTH, KOTOpOE NPU 3HAYMUTEALHOM UCKAXKEHUMU €e
UCXONHON TEOMETPUU MOXET MPUBECTU K Cylile-
CTBEHHOMY CHMXEHHUIO HECyluei cnmocoOHOCTH
o6onouex.

11.30 Ins obonoyek ¢ MOAATIMBLIMM Auad-
parMaMM BecbMa BaXHO YCTPOICTBO YIJIOBbIX W
KOHTYPHbIX yToauleHUit nons. Heobxoaumas tosn-
LWHMHA ODONIOUKH B YIJIOBBIX 30HAX OINpeeNsaeTcs B
COOTBETCTBUM ¢ TpeGoBaHusimMu n. 4.2.9, 6.3.4 n
11.41 HacTosiwuero CI1. XKenatenbHo TakXe yTon-
LIEHHWE MJIMThl OOOJNIOYKH BAONb KOHTYpA, Tlie Aei-
CTBYIOT 3HAUYUTE/IbHbIE M3rMOalolilne MOMEHTB! U

CIl 52-117-2008*

NosABIAIOTCH pacTsrusaiomiMe ycuaus. Llupuna
YTOAUIEHUA YI/IOBBIX U TIPUKOHTYPHbIX 30H 060-
JoueK MOXeT ObiTb HailleHa B COOTBETCTBUHU C
PEKOMEHIALMSIMH, TPeACTaBICHHbIMY Ha puc. 11.15.
3nech NOKAa3aHO, KaK HAaWUTH paauyc 30Hb! YTON-
LUEHUs B YTy W LUKPUHY YTOJLIEHUS BAOJb KOH-
Typa st 000/104eK C KBaApaTHLIM U MPSIMOYIONib-
HbIM r1aHamu. s 060104eK C OTHOLLIEHUEM CTO-
poH 1:1,5 WwHpKHa 30HbI YTONILEHUS] IPUHUMAET-
Csl cpeiHel U3 pacyeTa 000JI0YEK C OTHOLUEHHEM
cTopoH 1:1 u 1:2.
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a — 30Hbl HaTIPSKEHHOro COCTOSAHMS MPU CIUIOLIHOK paBHO-
MEPHO pacnpeeseHHON Harpy3ke (KBaapaTHOH U NPAMOYTOb-
HOH B TuUtaHe 00os04eK); 6 — rpaduku oA onpeacsieHus
IUMPUHBI TIPUONIOPHOI 30HBLI, B Mpenenax KOTOPOH Ha HMX-
Heli rpaHy BO3HUKAIOT PacTArMBaloIIMe HanpsixeHus; | — 3oHa
CXMMAIOWMX HANPAXEHUIA, 2 — 30Ha, B npenenax KoTopo#
Ha HUXHEH TPaHM BO3HMKAIOT PAcTATUBAIOLIME HANpPSKEHUS,;
3 — KXpuBasi PN CIUIOWIHOA PaBHOMEPHO pacnpeaeSicCHHON
Harpy3ke Uil KBaipaTHO# B IU1aHe 00ONOYKH; 4 — KpHBasi NpH
CIUTOINHON PAaBHOMEPHO pacrpeAeneHHON Harpy3ke ans nps-
MOYronbHOH B mjlaHe 00OJOYKHM ¢ OTHOWEHHEM CTOPOH 1:2

Pucynox 11.15 — I'paduueckoe H300paKeHHe peKOMeH-
Hauuit Mo onpesieICHHIO YTJIOBbIX H NPHKOHTYPHBIX 30H
yTOJNEHHSA N0 000/104eK
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IMpu HANUUMK YTIOBBLIX U KOHTYPHBIX YTOJILIE-
HUI BMSITUHA (OpPMHUpYeETCs 3a MX IpaHuLeiH M
OKa3bIBaeTCA 00XaToi CO BCEX CTOPOH HOPMasb-
HbiMU cunamu. Hecywas cnocoGHoOCTb 060104€K €
noaaTAuBbLIMU AnadparMaMu NMpy 3TOM YBEAUYU-
BaeTcsi, NpUOAMXKAACH K 3aLLUEMIEHHBIM MO KOH-
Typy (cM. n. 11.29 Hactosiwero CIT). B atom ciyyae
CYLIECTBEHHOE BJIMSIHUE HA HECYILYIO CNOCOOHOCTD
000JI04KH 0Ka3blBaeT XECTKOCTb BEPXHEro nosica
auadparM Ha KpyvyeHHue.

Hnsi Toro 4ToOb! KPyuyeHME BEpXHEro rosca He
BbI3bIBAIO 3HAYMTENBLHOIO CHUXEHMSI Hecyiuei
CrOCOOHOCTH 0BO0JIOYKM, €r0 pa3Mepbl peKOMEH-
JlyeTCsl Ha3HauyaTh B COOTBETCTBMHM C Tadu. 11.2, rae
NpHBeJeHbl 3HAYEHUS! BBICOThI CEUEHUS1 GOPTOBO-
ro sneMeHTa H B 3aBUCMMOCTH OT TOJILLMHBI MONS
TUIMTB! & NIPU YCJIOBUMU, UTO ero wyvpuHa B= H. B
cayyae NpsiMOyroJibHOro ceueHusi 6OpPTOBOro 3J1e-
MEHT4 ero pa3Mepbl peKOMeHAyeTCsl Ha3HAYATb U3
YCJIOBUS BOCIPUSITUSL TOM Xe BENUYUHBI KPyTH-
Hiero MOMEHTA.

Taonuuma 11.2

R/S g, = 10° gy = 20° g, = 60°

100 38 58 78

500 65 108 125

1000 78 128 168

[TpuMeuaHue—§, — yrosast KOOpaAMHATA Kpast
060/104KHM B CPCOHCM CEYEHMU.

B ciyyae BbINOMHEHUsI YKA3aHHBIX KOHCTPYK-
TUBHBIX TPeOOBAHUI HECYLUYIO CITIOCOOHOCTHL 000-
JIOUEK C NoJaTAMBbIMU AvadparMaMu peKOMeH-
nyercst onpencasTs 1o ¢popmyne (11.21). [pu atom
BEJIMYMHY NPOrMda w B 30HE BMSITUHbBI PEKOMEH-
AyeTCsi OMpeNeNsiTh CenAyoluM o6pa3om.

BbluucnsiioT i 3anaHHOro pa3mMepa BMSITUHbI
NEepBOHAYAIbHYIO JUIMHY AYTM MepPUIMAHAJIILHOIO
ceueHMs 060104KH BO BMATHHE 5| = 2§, R v jnmny
ctarusarouieit ee xopabl /; = 2Rsin,. Yuutoisaior,
4TO NOA AEHCTBUEM CXUMAIOLIMX YCUIMIA n, Neii-
CTBYIOLUMX B 0ODJIaCTU BMSATHHBI, Ayra Mepuaua-
HaJIbHOIO ceveHUst 0DO0JIOYKH 5, COKPATUTCS 10
BENUYMHDI S,

s, = 2RE, (1-d /0,85); (11.22)
30€Chb
d=n(]—v); E, - E, ,
8Eh,r ' 1+ Po,er

rne E, . — wmoaynb aegopmaumii 6eToHa npu npo-

NONKUTENLHOM ACHCTBUU HATPY3KHU;

®) o, — noTabauue 5.5 CI1 52-101-2003 1 Tab-
auue 5.2 Hacrosuero CII.
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3a cyeT 06XaTHsl OCTaBLUECs YaCTU 000J1I04UKH
3a 30HOW BMSITUHbI Kpail BMSTUHbI TMOJYYUT H0O-
MOJIHUTENBHOE NepeMenleHue Al, BEIMUUHY KOTO-
poro peKoMeHayeTcst onpenenstb no gpopmyne

nR(1-v
Al = '—5%"u—)(§()_§y"2§r)’ (11.23)

rne & u &, — yrnosble KOOpPAMHATDI, OMpeness-
I0LUHME COOTBETCTBEHHO MOJIOXEHUE
Kpass ob0JI04KH M TpaHMLbl 30HbI
KpaeBoro yToJieHus nonst 060s04-
Ku. [lpu onupaHum oOONOYKU Ha
CTEHbl WJIM YaCTO PacnoioXXEeHHblE
No KOHTYPY KOJIOHHbI NPUHUMAIOT
Al = 0.
C yuetoMm cdopmynnt (11.23) onpenensitoT HoO-
BYIO [JIMHY Xopabl /, 1o Gopmyne

L= 1 +Al, (11.24)
a cTpeny nogbeMa AePOpMUpPOBAHHOI YacTH 000-
JIOYKH B 30HE BMSTUHBI NPUGANXEHHO MO ¢op-

Myne
_ /3<s§ -13)
fZ - 4 *

Cocrasnsiowas nporuba w, = f, — f,, tae f; —
nepBoOHAYaAIbHaA CTpesa NoAbeMa 4acTu 060/104-
KW BO BMSITHHE.

[Ipn ynpyrom 3awemyIEHUM Kpal BMATUHbI
TIOBOpPAYMBAETCS Ha yron @/2, rae ¢ = &, — &,

&, = arc sin(4£,/1,).

IloBopoT Kpasi BbI3bIBAET MOSIBJIIEHWE HA Ipa-
HULIC BMSITUHBI MOMEHTa M = ip/2 u NONOJHU-
TEJILHOTO YCUNUSI B 001IaCTU BMSITUHbL #'Q/2, rae
n = B/20%sing,.

Taknum o6pa3om, 3a 30HOI BMSITUHBI HOPMAJb-
Hoe ycunue ny = n — n'qp/2.

Crpena nogbeMa B LIEHTPE BMSATUHbI U3MEHSET-
€Sl Ha BEJIMYMHY w,, ONpefesemMyio o (opmyne

(11.25)

w, = %-e’“ h72 sin(aly /2).

3HavyeHusl MapaMeTpoB o, 3 U i pEKOMEHAYET-
€S HaxoauTh Nno opMynam:

(11.26)

- |,3065_ - 6Eb,10’85 I - _p— ]l 27
JRS ’ R’ 20 (11:27)

[Toanblit nporn6 000/104KKU BO BMATHHE W OI-
peaensior no ¢popmyne

w=w + w, (11.28)

HansHeluuit pacuer peKOMEHRYeTCsS Mpou3-
BOJINTb B COOTBETCTBUU C METOAMKOI, M3N0XEH-
Ho#t B 1. 11.29 Hactosiuiero CIT. B nepBoM npu6au-



XEHUHU OTHOCHUTENbHYIO BBICOTY CXAaTOi 30HbI pe-
KOMEHAYeTCsl MPUHMMATh PAaBHOI TPAHUYHOMY
3HAYEHHIO NPU BHELIEHTPEHHOM CXaTHu x/hy = &,
M B COOTBETCTBMU C TOJYUYEHHBIM PE3YJbTATOM
BBIYMCIISATH 3HAYEHHE N HA [epBOM Luare. 3ajaH-
HOE 3HAuUCHHUE HOpMAaNbLbHOW CUibl U HalACHHOE
3HAYEeHUE MOMEHTA B CEYEHHMM KOJIbLIEBOIO fac-
THYECKOTO LIapHUPA CPAaBHUBAETCA C MPEAEAbHBIM,
Ecnu npoyHoCTb ceueHusl OKa3blBaeTcs 6oee Bbl-
COKO#l U MNMpU NAHHOM COYETAHUM HOPMAJIBHOI
CUJIBI U MOMEHTA pa3pyLUCHUS IIPOU3OUTH HE MO-
KET, HOpMaJlbHasl CUJIa [OJIyYaeT NpUpaleHue, 1
pacueT nosropsieTcs. Pacuer pekoMeHyetcs Bbl-
MOJHSTH ¢ noMolbio DBM.

11.31 TlpssMoyronbHyI0 B IJiaHe 00OJIOYKY C
Pas3ivMYHbIMM paaMycaMid KPUBH3HbI PEKOMEHIY-
eTCsl MPUOIUXKEHHO PACCUUTHIBATH N0 METONMKE,
M3noxeHHoit B . 11.29 Hacrosiiero CII, 3ameHss
ee cepryeckoit 060104KOI Ha KBaJIpaTHOM Iia-
He. [Ipu npoBeaeHUM pacyeTa NPSIMOYroJbHYIO B
nnaHe o00MOYKY CO CTOPOHAMM 2a u 2b, ¢ paauny-
CaMH KPUBHU3HbI R M Ry PEKOMEHAYETCsl MPUBO-
AMTb K KBaIpaTHOM CO CTOPOHAMU 2a, U PaAinyCOM
KpuBHU3HbI R. [1pu 3TOM

a, =ab; (11.29)
J2ab,
So = aly (11.30)

rie  f, — CTpena noabeMa LEHTPa NPUBEAEHHOM
KBanApaTHOI 0OONOYKH;
f= 15+,
a fou j; — CTpeabl MoabeMa UCXOAHOI 0060/104-
KM B HampaBJIEHUSAX X U Y.
3Has f,, Haxoaat R no gpopmyne

R= (24} + 2)/ 2.

HavanbHplit panuyc KpMBU3HBL R, B 30HE BMsi-
TUHbI, OT/IMYAIOWUIACS OT R, HaxoadaT no dopmyne

(11.31)

) (a2 +b? +f2)2 +4f02(a2 +b2)
' 8f0[(02+b2+f2)(az+b2)]'/2’ (11.32)

rae

fi %[(4&? -5 4 (4R? - a?)/? — (RE - b7)/ -

~(R: -a’)'/? —(R, + R)].

TMocne npuBeaeHust NpsMOYroibHoi 000104-
KU K KBaJIPaTHOI pacyeT €€ Hecyllei crocobHocC-
T PEKOMEHAYETCH MPOU3BOAUTH MO ¢opmyne
(1.21).

11.32 Tlpu ycuneHuu rinankoi o60JI04KHU CHC-
TeMOi mnoaxkperuisionx peéep ee Hecyulas Cno-

CI 52-117-2008*

COOHOCTL 3HAYMTENBHO Bo3pacraer. OaHAKO MpH
pelKO MOCTaBIEHHBIX peGpax MOXeT HACTYNUThb
pa3pylLieHue nonas o6oso4ku Mexay pe6pamu a0
o0pa3oBaHUs BMSATHHBI, BKJIoYalollieil B cebs pe6-
pa. B cBs3u ¢ 3TUM pebpucTbie 060J0YKH PEKO-
MEHAYETCH [EPBOHAYANBLHO PACCUKTATH KaK KOH-
CTPYKTUBHO-OPTOTPOINHEIE (PHUBEAEHHEIE K IT1al-
KHUM), a 3aTEM OTAEJIBbHO IIPOBEPHTH HECYIIYIO CIO-
COBHOCTb MOJIs 000NOYKH MeXay pedpaMu, KOTO-
pasi 1oJKHA ObITh HE HUXKE O0LIe Hecyluei cro-
COOHOCTH 000IOYKM.

ITpu nmpoBepke Hecylleil CIIOCOGHOCTH MONA
MINT peOpUCTBIX 00010YEK OCHOBHOE BHUMaHHE
yAENSETCH pacyeTy IUIMT Ha BO3AEUCTBHE pacrpe-
[e/IeHHOW Harpy3kKy B MECTax CHEroBBIX MEILKOB,
TaK Kak C LIeJIbIO YMEHbUIEHUsI KOJMUYECTBAa THUIIO-
pa3MepoB COOPHBLIX MIMT UX TONLIMHY, KaK Tpa-
BUJIO, NPUHUMAIOT noctosiHHOM. [Ipu 3TOM Hecy-
LUYI0 CIOCOOHOCTD MMOJIst MPOBEPSIOT NMPHU CPeAHEH
MHTEHCUBHOCTH pacYeTHON pacnpeienieHHOi Ha-
TPY3KH Ui PACCMaTPUBAEMOIi 30HbI.

11.33 Hecymyio cnoco6HOCTb nonst peopUCThIX
000/104eK, COOMpPaeMBbIX U3 LIWJIMHAPUYECKMUX Ma-
HeJeil, pEKOMEHIYETCSl ONpeaesiTh B 3aBUCUMOC-
TH OT MECTAa PAaCNOJIOXKEHUSI MaHEeNAN B KOHCTPYK-
uuy. B naHessix y KOHTypa ¢ HEKOTOPhIMHM JOITyIlIE-
HUSMM CX€Ma pa3pylleHds MOXeT ObIThb MPHUHATA
aHaNOTMYHON cXeMe pa3pylEHUsI B MJIOCKUX K-
Tax, OnepThIX Mo KOHTYpYy (puc. 11.16). OaHako B
OTJIMYME OT IUIUT YaCTh CEMEHUH MO JIMHUAM U3JNO0-
Ma SIBSeTCs1 KpMBONUHeHHOI. CeyeHne 000N0YKH
no Kaxnoﬁ JIUHUHU HU3JIOMA B MPEACIABHOM COCTOS -
HHMM LIEJIMKOM HAXOAMTCS B COCTOSIHUU TEKYYECTH,
a 30Ha PaCTSDKCHUA OTAENAETCS OT 30HBI CXATHUSA
HEUTPANILHON JIMHUEH, coBNaAaloleil ¢ B3aMMHOMK
OCBIO BPalliCHUSI CMEXHBIX YacTeit 00ooueK.

B KpHBOJIMHEHHBIX CeYEHUSIX WIUHY X yIaCTKOB
CXaTHsl PEKOMEHAYETCSl HAXOAUTh U3 YCIIOBHSA pPaB-
HOBECHS

_ _ SR
2/,R, +5R,’ (11.33)
rae  f, — ruiowane apMaTtyphl Ha eAMHULY VTN~
Hbl CEYEHHUS MOJIKH;
r — paaMyc KPUBHU3HBI MaHENH;
0 — MOJOBMHA LIEHTPAJILHOTO Yria, pan.
[MpeaenbHblii MOMEHT M B KpMBOJIMHEHHOM

ceyeHMM OMPpENeNsioT Mo GopMmyse
M =2f,R,(r6 - x)z, (11.34)

rne
2 . |
z= 3[’(1 - cos0)—xsin@ |+ 3 Xsine.

BesivunHy npenensHOH Harpy3ku ¢ Ha eIMHMU-
Ly MJIOMIANH TMPOEKLUHH MMOJIKK NPU NPUHATOM
apMUPOBAaHUM ONPEACISAIOT IO Ghopmyne
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a — cxema U3noMma; 6 — nepeMelleHus naHeau B nNpeacibHoi
CTallU; 8 — CCHCHUC MO KPUBOIMHCHHOMY KOHTYPY NaHe M

Pucynox 11.16 — PacuerHas cxema IJIMTbI peGpucToi
HMIHHAPUYECKONH naHenn cGopHoil 060/104KH, paciiono-
XKEHHOH B MPHKOHTYPHOH 30He

QM| +2My + My + M{ + My + M},

g= 12

2 »(11.35
F(Gh-h) (1139
rae M, M, — npeaenbHble MOMEHTBI B CEYEHUSX;

M,,M,  unnekcsl I, Il oTHOCATCA K OnOp-

HBIM CeYyeHusMm, 1, 2 — K npo-
JIETHBIM;

l;, I, —npoyeTbl MOJKHK (paccrosiHue
MEXAY BHYTPEHHUMU TpaHAMHU
pebep).

11.34 TonunHa noas ¥ apMUPOBAHUE MaHe-
Jleit BHE NPUKOHTYPHO 30HbI MOTYT ObITh YMEHb-
LUeHBI 3a cyeT 6JaronpUATHOrO BAUSIHUSL, OKa3bl-
Ba€MOrO Ha Hecyulyto crocoGHOCTb nonst 060/104-
KM CXHUMAWOWKUX YCUIUN, AEHCTBYIOLUUX BAONb
KPUBOJMHEHHON 00pasyloLlieit naHeneu.

Hecyuyio crnocoGHOCTs nons UMUIAMHAPHYEC-
KMX NaHeneid BHE NPUKOHTYPHON 30HBI PEKOMEH-
JlyeTCs OTPENENATh UCXOAS U3 CXEMbI pa3pyLICHUs,
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npeacTasieHHoO Ha puc. 11.17, nnsa yyacTka rnons
006004KH B BUAE NPAMOYTOJbHUKA pasmMepoM /X /,
3aKJNIOYEHHOIO MEXIY MPONOIbHBIMH U MONEpey-
HbBIMUM peOpaMu naHeneil. Paamepbl cTOpoH 30HBI
paspyllieHUs MPUHUMAIOTCS PaBHbIMU luary pebep
3a BbIYETOM MX LUMPUHBI.

B Becbma monoroit HUIMHAPUYECKON ITaHEU
HOPMA/bHbIE YCUIIUA N,, NEACTBYIOLLME BAOJb Nps-
MOJMHEHHON oOpasyiouieil, HAYMHAIOT PE3KO
yxyawaTh paboty noss 060704KH NOcCse TOro, Kak
nporu6 LIEHTPa pacCMaTPUBAEMOrO y4acTKa 30Hbl
paspyuieHust npesbicut 0,46, BroT nporu6 uuc-
JIEHHO paBeH pacCTOSHHUIO OT LIEHTpPAa CPEeAUHHOMN
NMOBEPXHOCTHU MoOas 000/104KHU J10 MECTa IMPHUJTIOXKE-
HUS PaBHOAEHCTBYIOILEH HOPMANLHBIX YCHIIUI N,
Ha KoHType (puc. 11.17) ripu TpeyroabHOil 3nope
MX pacrpenesieHusl C MaKCMMyMOM B YIJIOBOM 30HE.

Hecyuiyio cnocobHOCTb Nnost LMJIMHIAPUYEC-
KOW MaHe u C y4eToM Iporuda K MOMEHTY pa3py-
IUEHHUS HAXOIAT no dopMmyne

q=4y tqy, (11.36)

rae q,, Haxomat no ¢opmye (11.35) Hacrosiero
CI1.

an = 12N, f
N L GhL-h) (11.37)
3necy N; — BeAMYMHA HOPMAJIbHOM CHIIbI,

AEUCTBYIOLIEH NEPNEHAUKYNAPHO CTOPOHE /; (PUC.
11.17), onpenensiemas no gopmyne N, = 2n,/,/3.
[pu onpenenennu N, npuHuMmaeTca napa6o-
JMueckast (popma 3Mi0pbl HOPMAIbHbIX YCUIHI 1, ¢
MAaKCMMYMOM B cepeiuHe cTopoHbl /. [pu Bblvuc-
JIEHUM 11| PEKOMEH/LYETCS IIPUHUMATD OTHOCHTEb-
HYIO BbICOTY CXAaToit 30HbI paBHOi &, [1pu apmu-
POBaHUW MPUKOHTYPHOM 30HbI OIHON CETKOIA

’_'I :F:RhORb—vas'r (1138)

rae  f, — nuowanb pacTAHyTOi apMaTypbl, fep-
NEHAUKYIAPHON CTOpOHE /|, Ha eaun-
HHLLY JUIMHBI.

a — CXeMa pa3pyLUEHUs TUIMThI MEXAy peOpamu; 6 — B3aUMO-
NEHCTBUE YCUIMI HA KOHTYpE 30Hbl pa3pylieHUs!

Pucynox 11.17 — Pacuernas cxema miMthi pebpucroii
UMJIHHAPHYECKOi NaHe U 000JI04KH, PACTIO/IOKEHHOI BHE
NPUKOHTYPHOI 30HbI



Ipu pacuete pekoMeHayeTCA MPUHUMATDL CET-
KY, PAcrojlOXeHHYIO B ceYeHHU ¢ OAMHAKOBBIMU
3aLUMTHBIMHU CJIOSIMH NPOAObHbIX U NMOMEPEYHbIX
cTepxHei. B cnyyae apMupoBaHus MIKTbI ABYMS
CETKAMHU MO BbICOTE CEUEHUS MPU BLIYUCICHUMN 1
Y4YUTBIBAETCsI TONBLKO MEPBbIIA YieH B NMPaBoi yac-
TH hbopmysbl (11.38). B (11.37) f* crpena nogbema
1eHOpMUPOBAHHOMN NOBEPXHOCTH 0DONOUKH C yye-
TOM CMELIEHUS TOYKHU MPUNOXEHUS HOPMATbHBIX
ycuauit B ONOPHOM ceueHUu NMPUOAMKEHHO Haxo-
AUTCA 1o popMmyne

f1=0,54f+(3-Erhy)/2.

Mpu onpenenenun g, no ¢opmyne (11.35)

npeaenabHbie MOMEHTEL M| U MI’ PacCYMTLIBAIOT
no dopmyne

(11.39)

= 2 _
My =Zml,,
1 3'"12

rae m; — 3Ha4yeHUs npeleNbHOro usrubaioue-
ro MOMEHTa Ha WIKHE | M, BoCnpu-
HUMAEMOTO XeNe300eTOHHLIM BHe-
LEHTPEHHO CXaTbIM CEYEeHHEM MIU-
Thl TIPY BbICOTE CXATOH 30HBI, OTBE-
yaiouieit HOPMAIBHOMY YCHIUIO T

iy = fRhy (1-Er /2).

KonunuectBo apMatypsl f, BBOAUMOE B pacyeTr
MpHY BBIYMCIEHHUH h; U m 10 popmynam (11.38) u
(11.40), 101XHO ObITH OTPAHUUYEHO YCIOBUEM

(11.40)

LR 0.7
Rbho ) E_,R

Mpenensubie MomMeHTel My u M}, B Kpuso-
JIMHEIHBIX CEYEHUAX BAOJb CTOPOH /, HAXOAAT MO
dopmyne (11.34) (cm. puc. 11.16).

11.35 B rnaakux o6osiouKax rnpv Ae#CTBUH CO-
CPeAOTOYEHHOM HArPY3KK HACTYynaeT pa3pylieHue
¢ 06pa3oBaHUEM MECTHOH BMSTHUHBI B BUE KOHY-
ca C BEPLUMHOI B MECTE MPUITOXKEHHS CHIIbI C MMO-
ABJAEHHUEM PAaAHATBHOIO U KOMBLEBOIO MIACTHYEC-
KMX WapHUpoB. Paauyc 30HbI paspyLieHus B 060-
JIOYKe pamMycoM R M ToNuMHON § HaAxomAT no
dopMyne

(11.41)

r=L1WRS + D, /2. (11.42)
3nech D, — nnameTp wITamna noa cocpenoTo-
YEHHOM Harpy3koM.

ITpu pacuere paccMarpuatoT aBa Aedopmu-
POBAaHHbIX COCTOSIHUSL:

a) LeHTp 00O0J0YKM KACAETCs MIOCKOCTH Oceii
B3aumuoro spaieHus (ITOB) (puc. 11.18), nono-
XeHue KoTopoit onpeaensieTcss anruiukaron C,
paBHOH nporudy 000M0YKHU W

CIT 52-117-2008*

6) )
fl /// Rl@;\\i c=w J’W‘,’_ |
/ T~ \\\
, n l,
—x
6)
/4 //” ‘\\\r:2=w2=w”
F R, S
N
| " |
A -
2) A,
_____ _L__._l
1 ho! &
|- — = — — g B
A, o

a — CXeMa U3jioMa, 6, 6 — CXCMbl uecpopmupoaamm; 2 — CXCMa
ApMUPOBAHUA MONEPEHHOro CeHeHHUA

Pucynox 11.18 — JlokanbHoe pa3pymeHne riaaxos 060-

JIOYKH NOJOKHTENLHON rayccoBoil KPHBH3IHbLI NPH ek -
CTBHH COCDEIOTOMEHHOH HATPY3KM

C=w=fk/(k+1). (11.43)

3nech: f, — cTpena noabema 06ONOYKU B 30HE
BMSITUHDI,
k = [R,(8 - a)+ AR /g,
g, = (A + A)R;
A n A, — nAoWanu CeyeHus apMaTyphbl CETKU
(COOTBETCTBEHHO BEpXHEl U HUX-
Hei) Ha eAMHULY ONHHBI;
k, = 1+n/7,
3neck u nanee B popmynax 11.44u 11.45nu m—
rpeaeibHble 3HAYEHUS HOPMAJbHOM CHBI U U3-
rnbaloLIEr0 MOMEHTA Ha KOHTYPE BMATHHBI.
IpenenbHas Harpyska P,, oTeeyatowas aedop-
MUPOBAHHOMY COCTOSIHMIO 110 I1. 4, paBHA

g h |y, k- 3k k - 3k,

R =2nM +
' 3 2L+ kY

> (11.44)

rae M =m + nfi[l — k,/(k + 1)];
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6) npu nporudax obomoukn w > C (puc. 11.18, 6)
IMTOB nepecekaeT noBEPXHOCTh OOONOYKH B ABYX
ceyeHHusX. Jlna 3Toi cranuu nedOpMHUpPOBAHMSA
BbIPaXeHHUE Mpee/bHON Harpy3Ku MPUHUMAET BUJ

Py =2n(m + nt) + 2ng Ak + D) + yrl/r. (11.45)

3nece A = [ (C—a) —n(l, + L)}/3 + a(l, +
+ 12)2/2 + 12(1][22 /3 — a/2),

Yy=nr/3+ar/2 - C,
a= (C| _npz)/(r— L); 1] = rk]/(k +1);
n =f/'2; tc=f_ Cl-

3Hast nporu6 obonouku w, Hainem I, u C, u3
BbIpaXeHHUA

L =w/@2rn) — 1/2; C, =nl5 + wr — L)/r.

Hns cohepuueckoit ob6onouku pacuer aedop-
MUPOBAHHOTO COCTOSIHUS OTPAHUYMBACTCSA I1. a U
BbipaxxeHueM (11.44).

IIns 000N0UKKM MOJIOXUTENILHOW TayCCOBOWM
KPMBH3HBI C Pa3IMUYHBIMU MIABHBIMU PaiHyCaMH
KpuBU3HL R, n R, (puc.11.18) mepBoHayanbHO
L1l MEHBILIETO pafyca KpUBH3HBE (HampuMep, R))
HaxoauM P, no dopmysne (11.44). OcHOBHBIMU He-
MU3BECTHBIMU 3[ECh SIBJISIOTCS 3HAYCHHUS Npeae/ib-
HbIX BENUYUH M3rvbaloLiero MOMEHTa m WU HOp-
Ma/IbHOTO YCHUJIMSI n Ha TPaHULE 30HbI pa3pylue-
HuA. 3HayeHHs n onpeaensieM no ¢opmynam CI1
52-101 kak 41 BHELIEHTPEHHO CXAaTOro CeueHus,
npyU 3TOM NEpBOHAYaJbHO npuHUMaeM & = &,
MOMEHT m HaxoAUM OTHOCHTENbHO CPENMHHOI OcH
CeveHHUs.

Ecnu apMmatypHble CeTKM B OPTOrOHaJIbHBIX
HarnpabJeHUSIX UMEIOT Pa3HYIO MJIolaAb nonepey-
HOrO CeyeHHs, TO NpHY OMNpeaeJeHUN m U 1 B pac-
4yeT BBOAMTCS MEpUIMAHANbHAsI apMaTypa, a Mnpu
OrnpejesieHnK ¢, — KofblLeBasi. B pesynbTaTe npo-
ruba eHTpa 060104YKM Ha BeauuuHy w = C (Kpu-
Bag | Ha puc. 11.18, 6) Ha KpalO BMSATHHbBI BO3-
HUKHET MOMEHT

M= ifik,/[2r,(k + D].

(11.46)

(11.47)

3HaueHHe | HaliaeM, ompenenuB «ymnpyrue»
XapaKTepUCTUKU Kpas 00onouku no dopmynam
(11.27).

Ipy npaBuIbHO BRIOPAHHOM 3HAYEHUM BHICO-
Thl CXATOW 30HBI B PACCMATPUBAEMOM BHELICHT-
PEHHO CXaTOM CeYEeHUH C MaJIbIMU 3KCLIEHTPUCHU-
TeTaMM 3HauyeHuss MmomeHToB m u M no (11.47)
JIOJXHBI coBriacTb, X coBnanenune uiieTcs MeTo-
JIOM TIOCJIeAOBATE/IbHBIX MTPUGIMXEHUI BapbUPO-
BaHWeM 3HauyeHui & = £, HalinenHble 3HaYeHus
m = M u n noacrasnsieM B (11.44) nna onpenene-
HUSl BEJIMYKHbBL P,.

AHasoruyHo Haxoaum 1o (11.44) 3HavyeHus
P, nns 060104KK C pannycoM KpUBH3HbI APYTOro
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HanpapneHus R, (puc. 11.18, B). Ecnn okaxer-
s, 4To nporu6 060404KH ¢ paguycoM R, 6ynet
60sb1inM, YyeM 060J104KH € panuycom R,, B Ka-
YeCTBE KPUTHYECKOTro Mporuba Bceit CHUCTEMBI
MPUHUMAETCS MAKCUMAaJIbHBIA U3 BbIYUCAEHHBIX
niporu6oB. B 3TOM criyuae npeaeabHoMy aehopmu-
POBaHHOMY COCTOSIHUIO 0G0JIOUKHM C panuycom R,
OTBeYaeT CTaaus, NnpuBeleHHas Ha puc. 11.18, 6,
KOrAa LeHTp 060104Ku pacnonoxeH Huxe [TOB
U OHA J1BaX /bl epeceKaeT MONnepeyHoe CeUeHHUe
U o6o3HayeHa uMppoit 2. Kak ObUIO MOKa3aHO
Bblllle, 3HAYeHUe NpeaesibHOM Harpysku P, cne-
nyet onpeaensatb no dopMmyne (11.45). Takoit xe
pacyeT, HO A1 O00NOYKH C PaAMyCOM KpPUBU3-
Hbl R, cienyeT BBIMOJIHHUTD B CIy4ae, eclid OKa-
XeTcs, 4TO Nporud o6onodxku c paauycom R,
Gynet 6onbLUINM.

[TonHas Harpy3ka paBHa NoJlyCyMMe Harpy3ok,
HaWAEHHDbIX 11 KaXA0Tro U3 HanpaBJeHHHA.

11.36 B peGpHUCTbIX 060N0YKAX COCPENOTOUECH -
Hbi€ Harpy3KM OT MOABECHOrO TpaHCIopra, §o-
HAPHOM HaACTPOMKH, IMOABECHOTO MOTOJIKA U T. M.
peKOMeHNyeTCsl IPUKIIAAbIBaTh B MECTaxX nepece-
yeHus pedep. PaspylueHue Takux 060JI0YEK HACTY-
naet ¢ obpa3oBaHWEM MECTHOI BMSITUHBI B BUle
KOHYCa C BEPIIMHONH B MECTE MPUAOXKEHUS CUIIBI
C NMOSIBJIEHUEM PAlUATILHOTO U KOJbLIEBOTO TJIac-
TUYyeckux wapHupoB. Konbuesas tpeuiuHa, orpa-
HUYMBAOLIASL 30HY pa3pylUEeHUs], MOXET UMETb
KPYroBO€ MY JJUIMIITUYECKOE OYEPTAHUE B 3aBU-
CUMOCTH OT BBICOTbI MepeceKallnxcs pedep U
IMIaBHbIX PaIMYCOB KPMBU3HBI MOBEpPXHOCTH. [1na-
CcTUYecKHe LIApHUPLI, 00pa3sylouirecs B pebpax noju
CHJION M B MECTE nepecedyeHUs ¢ KOJIbLIeBOM Tpe-
IUMHOM, paGOTAIOT HA BHELEHTPEHHOE CXaTHe.
OnHako B WIApHUpPE MOA CHJIOM HanpsikeHust B
apmarype pedep AOCTHraloT BEJMYMHbI PacyeTHO-
ro CONpOTMBIEHHUSI, a B KOJIbLIEBOM IIacTH4eC-
KOM UIapHUpE Mpexie HACTyMaeT paspylieHue
6eToHa CO CTOPOHbI HauboJliee HanpsXKeHHOM HUX-
HEH IPaHU CEUYECHMUS.

PaccTrosiHMe OT MecTa NpPUJIOXEHHUST COCpeno-
TOUCHHOI HArpy3KM A0 KOMAbLEBbIX NAACTUYECKUX
LApHUPOB B pebpax r,, U r,, PEKOMEHAYETCA Ha-
xoauTsb no ¢opmyne

r, = 1,71,“/41de2 / 8reds

rie R — paanyc KpuUBU3HBI OOOJIOYKH B

paccMaTpUBAaEMOM HaIpaBJICHUH;

[, — MOrOHHbI/i MOMEHT MHEPLIUK 06004~

KM C yYeTOM pebep paccMaTpUBaeMo-
ro HamnpasjeHuUs;

— MpUBEACHHAs TOJUIMHA O0OMOYKH C
y4eToM miomanu pebep, mneprieHau-
KYNSPHbIX pacCMaTpUMBaeMOMY Ha-
npasieHUIo.

(11.48)

)

red



11.37 Odns npubnavxeHHOW OLEHKU Hecyllel
CMOCOOHOCTU pedpPUCTBIX 060JI04YEK ITPU NEHACTBUHU
COCPENOTOUYEHHbBIX HATPY30K MOXET ObITh UCITOJb-
30BaH METOA PacyeTa, B KOTOPOM HE YUMUTHIBAETCS
u3MeHeHHe GOpMbI MOBEPXHOCTH 0DONOYKM Mof
Harpy3koit. BenuunHa paspyliaooinein Harpysku
HAXOAUTCSA KUHEMaTHYECKMM METONOM Ipeleib-
HOrO paBHOBECHS W3 YC/IOBMsI paBEHCTBa paboThbI
BHELUHHUX ¥ BHYTPEHHHUX CWJ1 HA NEpeMelUeHHUsAX B
paccMaTpuBaeMoii cxeme paspyiueHus (puc. 11.19).
Hns oGonoyex ¢ pasnMYHBIMU paaMycaMH KpH-
BU3HbI WU C peOpamMy pa3/IMYHOrO CEYEHMs pas-
pyuiaowyto Harpy3ky P onpenensior no gpopmyne
P = L+ B )+ (4 )

K

T

n -
+——-—‘!-——M
g tha

M

rad

(11.49)

rad»

rae M, M,; — npeaenbHbe MOMEHTBI COOT-
BETCTBEHHO B peOpe B MeCTe
KOJIbLLEBOTO 1IAPHUPA; B
peGpe noa cuoit; MOMEHT B
pagyanbHOM CEeYeHHMH, Ofl-
peaensieMblii Kak MOJIYCyM-
Ma MOMEHTOB 110 Ce4eHHUAM

BIOMb pebep.

Pucynox 11.19 — Cxema paspymenns pedpuctoil 06o-
JIOYKH B 30HE MPHJIOKEHHA COCPEAOTOYEHHOH HATPY3KH

0.,66x,
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Ins obluero 1 HauGonee pacnpPOCTPaHEHHOIO
cjiydyas, Koria pe6pa HUMEIOT TpaNn€LMEeBUIHOEC CC~
YEHUE, NPENeibHbI MOMEHT B KOJIBIEBBIX CEYe-
HUSIX M, OTpenensioT no dpopmyne

M., = O,5R,h (2b, +b)/3+ R A, (hy -a),
(11.50)

rae b, — WHMpPUHA HUXHE rpaHy pebpa;
b’ — wmpuHa pebpa Ha ypoBHe BepXHeii ap-
MaTyphl;
hy, @ — pacCTOSHHMS COOTBETCTBEHHO OT HHX-
HEed UNM BEepXHei rpaHu pebpa no
UEHTPA TAXeCTU BepXHeil apMaTyphl;
A, — ToWanb HUXHENH apMaTypsl pebpa.
MpenenbHbiii MOMenT M,, B pebpe noa cu-
Joi onpegpensior no dopmye

M, = RAz, (11.51)

Tae  z, — PAaCCTOSIHHE OT LEHTPA THXKECTH
HUXHeH apMaTypbl pedpa A0 LIeHT-
Pa TAXECTH CXAaToOW 30HbI B paam-
aNbHOM ceyeHUHU obGonouek (puc.
11.20). B paguanbHbIX CEYEHHUSIX CXKa-
Tast 30Ha OOBIYHO HAXOAUTCS B MNpe-
Aenax 3allMuTHOIO cnod 6eToHa, npu
3TOM

Mrad =f:RserO’
rae  f, — niowans apMaTypsl Ha eAMHHULLY ATH-
HBI CEYEHHS MOJIKH;
Zy — PacCTOsiHME OT LIeHTpa TSXECTH ap-
MaTypbl MOJIKH A0 LEHTPa THAXECTH
CXaToit 30Hbl B paAHaNbHOM CEHEHUH
obonoyex.

[nowane cxaroro 6eToHa A, B panuanbHbIX
TUIACTUYECKUX WIapHMpax, HEOOXonUMYIO IS On-
peneneHus z, U g;, ONPEAEIISIOT U3 YCIOBUS PaB-
HOBECHsl YCUIMI B CXaTOil M PacTAHYTOM 30HaX
no gopmyne

Ry Ay = O,5R A + fiAr,. (11.52)

Pucynor 11.20 — Cxema B3a-
HMOJEHCTBHA YCHIMI B pagu-
) aJIbHOM CeYeHHH 000J10YeK

81



CII 52-117-2008*

11.38 Pacuyer ¢ uesblo yCTaHOBIeHUs1 Gojee
TOYHOrO 3HAYEHUSI BEJIMYMHBI HECYLIEH Crnocob-
HOCTH peOpHUCTOt 0000UKY NPY NeiCTBUYM cocpe-
JIOTOYEHHDbIX HArpy30K PEKOMEHAYETCS BLINOAHATD
C YyuYeTOM U3MeHeHHs1 HOpPMbI MTOBEPXHOCTH 060-
JNIOYKH K MOMEHTY pa3pyllCHHUSI.

Ilpn onpeneneHNMM BeNUUYMHBI NpPEAEAbHOH
Harpy3ku P paccMaTpuBaeTcsi MPOYHOCTD JABYX B3a-
HMMHO NeprneHaAnKyIspHbIX CEYEHU B1OJb pebep B
CTaaiuu npeaeabHoro pasHoBecusi (puc. 11.21).
[MpuHumaeTcsi, 4To pebpo, pacrojoXeHHOE B Ha-
MpaBJIeHUH OCH Y, BMECTE C MPUMbIKAIOLICH K HEMY
4acTblo 000JI0YKH BOCIMPUHUMAET YacTh OOLUEi
Harpy3ku P, a peGpo npyroro HampaBneHUs —
yactb obwen Harpysku P. U3 paccmoTpenus yc-
JIOBHiT paBEHCTBA MOMEHTOB BHEUIHMX ¥ BHYTpPEH -
HUX CHJI OTHOCHTEJIBHO OCHU X B TUJIOCKOCTH Ceve-
HUs1 060JI0YKHM Zox HAXOOAT Py no dhopmyne

1
— 1|+
0

2 .
P, = —= [ 2R3, (& ~sinE) + N, R,
R,1gt,

+RAz+ M, , + m,(lx].

(11.53)
PeGpo npyroro HarnpasneHUsi BOCIIPUHUMAET
Y4CTb Harpy3ku P, KOTOPYIO ONpPENENsIOT aHaN0-
rMuHbIM cnocobom no dopmyne (11.53) ¢ 3ame-
HOI MHAEKCOB, YKa3bIBAIOLMX HAMpaBieHUe CUIL.
3necy N, Ny — npeaeabHble HOPMaIbHbIE YCU-
JIUSl, BOCIIPUHUMAEMbIE Ceye-
HUsAMHU pebep;
&XO, §y° — YIJIOBble KOOPAMHATHI KOJIbLiEe-
BbIX IJ1aCTUUECKUX LLIAPHUPOB B
pebpax;
q,, — YCHIME, BOCIPUHUMAEMOE ap-
MaTypoi, pacrojioXeHHON B
pacTsHYTO# 30HE Mojst 060104-
KW Ha aJuHE | M;

Pucynox 11.21 — Cxema B3aHMOAEHCTBIS YCH/IHI B 30He
NPHIIOKEHHSA COCPEIOTOUCHHOM HATPY3KH
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Axy— owaab HUXHEH apMmatypbl
pebpa B ceyeHUM MOI CUNOIA;
paccTosiHUE OT apMaTypbli ped-
pa 10 CepenrHbl MOJAKH TUIUTHI;
My'”— npefenbHbId MOMEHT, BOCIIpHU-
HUMaeMblii pebpoM B ceuyeHHU
KOJIbLIEBOTO TJIACTUYECKOTO L1Iap-
HUpa MPHU BHELIEHTPEHHOM CXa-
THH;
m_~— BeJMYUHA U3rHOAIOLIETO MOMEH-
Ta B KOJBLECBOM [JIaCTUYMECCKOM
LIapHUPE TUIUTBI HA JUTHHE | M.
|, | — napaMeTpsl, YYuTbiBalOLIKE
dopmy U pasMep KOAbLEBOro
LIAPHHUpA U onpedeasieMblie Mo
dopmyne

[ - ab 1n|b+"b2——02||;
* \/]bz —02| |b—\AbT—a2||

/ | a+ ’az—bZH.
'_\/|az—b2 n|a—\/‘az—b2”’

aun b — nonyocu anaunca nanoma (puc.
11.21). B cay4yae obpa3oBaHus
KPYroBOro M3noma paauyca 7,
npuHumaem [ = ly =2n,.
IMonnywo Harpy3ky P Haxogat no ¢opmye

P=P.+P, (11.55)

Ilpu pacuere no popmyne (11.53) c yuerom
namMeHeHust GOpMbl MOBEPXHOCTH MCTUHHYIO BeE-
JIMMMHY NpelebHOH HOPMalbHOU CHbl HAXoO-
JAT 0 METOoAY MOCAEA0BaTeNbHbIX MPUOAMXE-
Huit. 3HaueHust N n N BLIYMCASIIOT OLHOBpE-
MEHHO ¢ aehOpMALUSIMU CUCTEMbI, AJISI YErO
Moc/en0BaTENLHO pacCcMaTPUBAKOT YCJIOBHbIE
apkM B HalpamJeHUM oceit X U y CO CTpenaMu
noabeMa COOTBETCTBEHHO f, W f,. Tpunumaer-
Csl, 4YTO COBMECTHO C pedpom paﬁ)ora}or MPUMbI-
KalolllMe 4acTh Mnojisg oOO0JIOYKH LUUPUHON MO
6h’ﬁ rae h/f— TonulMHa moast naHenu. IepBoHa-
YajibHO PeKOMEHAYETCS IOCTPOUTH KPUBYIO TIPOYU-
HOCTH B KoopauHatax N — M ansg 3anaHHOro
CEYEeHUs YC/IOBHOM TaBpOBOIt apku pebpa B KOJ1b-
LEBOM MIACTUYECCKOM IHApHUPE NPU BHEUEHT-
PEHHOM CXATHU.

B nepBom npubauxeHUU peKOMEH/yeTcsl Ha-
3Ha4yaTb BEJIMYMHY HOPMAJIBHON CWJIbl, OTBEYalo-
LUYIO FPaHUYHBIM 3HAUYEHHUSIM OTHOCUTE/IbHOM Bbl-
COTbI CXaTOM 30Hbl X/Hy = Ep, NIPU KOTOPBIX ITpE-
JleJIbHOE COCTOSIHUE DJIEMEHTA HACTYMaeT OHOBpe-
MEHHO ¢ JOCTMXEHUEM B pacTsiHYTOW apmaTtype
HAMpsKEHUs1, pABHOTO pacyeTHOMY COTpPOTUBIIE-

sy -

(11.54)

ab




Huto. T1pu 3a1aHHOM 3HAYEHU U HOPMAJILHOW CUJIbI
N HaxomsiT yKOpPOYEHME Ayrd YCJIOBHOH apKu B
pe3yabTaTe ee 00XaTHsi U HOBYIO IUIMHY XODABI,
M3MEHMBLLYIOCH 3a cyeT oOxaTus 6eToHa 3a naac-
THYECKUM LUAPHUPOM. 10 BHIMMCIEHHDBIM AaHHbBIM
HaxoasAT nporu6 o60/J0UKM B 30HE BMATHHbLI U
MarubaoiunMit MOMeHT Ha ee KoHType. [lonyyeH-
Hble 3HauyeHWs HOpPMabHOM cuabl N U usrubaio-
luero MoMeHTa M HaHOCAT Ha NOCTPOEHHYIO Kpu-
BYIO IIPOYHOCTHM CEYEHUsI HA KOHTYPE BMATUHLIL. B
CNyyae UX HECOBMAACHUs JAIOT NpUpaLEHHE 3Ha-
yeHHo N 1 BbluMcieHUe NoBTOpAlOT. Onpenene-
HUE ACACTBUTEJbHBIX 3HAaYeHUH M BBHIMOJHSIOT
I1aroBbiM MeToaoM ¢ nomolubio 3BM. Ilo Hait-
JEHHbIM 3HayeHUsIM M 1 N HaxoasT nporudnl yc-
JIOBHBIX apoOK.

Tporu6 apku B HanpasneHnK y 0603HAYUM W,
a B HampasJeHuUU X — w,. B obwem cinyyae 3TIA
nporuobl He paBHbI Me)xuy co6oit. 3a nporu6 Beei
CUCTEMbI pEKOMEHAYETCSI MPMHUMATh MAKCUMaJlb-
HYI0 BENMYMHY nporuba. YriaoBble KOOpAUHATHI £
n &Y 1 panuychl KpUBU3HBI R, 1 R repecYMThIBA-
IOT B COOTBETCTBUM C HAAIEHHBIM npom60M BCEM
cucTeMbl. HailnieHHBIe 3HaYeHUs! painycoB KPUBU3-
Hbl U YIJIOBbIX KOOPOUHAT AehOpMHUPOBAHHOM Mo-
BEPXHOCTH BMeECTe €O 3HaueHuamu N, N noa-
cTaBnsT B ypaBHeHue (11.53) u no ¢dopmyne
(11.55) HaxoasT Hecyulylo cnocobHOCTL 060/104-
KK C yuyeToM AehOpMUpOBaAHUSI CUCTEMbI K MO-
MEHTY paspyiueHus. PopMynbl U ONMpeAeNeHHS
npor16oB apok w, U w,, mpuBeneHsl B PykoBoactse
(. 47 npunoxenus b).

11.39 Tlpu pacuete Hecyuieit crnocoBHOCTH
pebpUCThIX 060J10UYEK ClielyeT YYUTbIBaTh KOHCT-
PYKTUBHbIE 0COGEHHOCTH CTHIKOB COOPHBIX /IEMEH-
TOB, MeCTa IMPUJIOXEHUsT HArpy3KH U Crocobbl
OMUPAHUS 3arPYXXEHHBIX IMJIMT HA KOHTYP:

a) eC/M B MECTe IPUIOXKEHUSI HArpy3ku ap-
MaTypa CMEXHbIX pebep B HaNpaBleHUSAX X UK y
He coefnHsieTcs1, To B opmyne (11.49) M, pt MM
M » MPUHUMAIOT PABHBIM HYJO. AHaJloquo ans
P wm Py MPUHUMAIOT PABHBIM HYJIIO BRIpaXeHue
RvA“zsx Wi RA 2, B dopmyne (11.53);

0) ecnyd pacCTOSIHME OT MecTa MPUIIOXEHHUS
COCPEeNOTOYEHHON HArPy3KU A0 KOHTYPHOTO 3jie-
meHTa MeHee 1,57, TO, KaK MNpaBUNO, Hanex-
Hoe 3alleMjeHue pebpa Ha KOHType, npemnsr-
CTBYlOILIEE €r0 MOBOPOTY, HE MOXeET ObITh 00€C-
neyeHo. B cBsI3u ¢ 3TUM HEOBXOAMMO YUUTHIBATD
BO3MOXHOCTb 00pa30BaHUS TOABKO TPEX KOJb-
LeBbIX JIACTMYECKUX LLIAPHUPOB B pebpax 1 npu
BbIYKCIIEHUH P no dopmyne 11.53 u BBecTH KO-
adpduunent 0, 5 « 3HaueHusAM Ny uM,, Tpu
BbIYKCTIEHUH P NOHMXAIOLLHU Koacbdmunem He
BBOAMUTCS. Monnas Harpy3ka P HaxomuTcs 1o
(11.55).

CIT 52-117-2008*
Koucrpyuposauue

11.40 ITonorue 0605104KH MOTYT OBbITh TJIAAKHU-
MU U peOPUCTHIMU U KOHCTPYUPYIOTCS B COOTBET-
ctBuu ¢ 1. 6 Hacrosiwuero CII. Tonwuua 1 apMu-
poBaHMe cpefiHeit 30HbI IIagkux obosiouek, rae
JIEWCTBYIOT TOJIBKO CXUMAlouIue YCWIUsl, Ha3Ha-
4a10TCsA KOHCTPYKTUBHO. [TpUHATYIO TONMLMHY 060-
JIOUKH CJIeAyeT NPOBEPATbh pacyeTOM Ha YCTOUYM-
BOCTb N0 opMyam, NpuBeeHHbIM B NI, 4.2.20—
4.2.23 nacrosuero CIT.

11.41 B pe6puctbix cO0OpHBIX 000A0YKAX TON-
LUMHA ONS MaHeNneNn cpelHel 30Hbl Ornpeaenser-
Csi TEXHOJIOrMYECKMMHU BO3MOXHOCTAMHU TPOMU3-
BOJACTBA W TMPOBEPSAETCS pacueToM no ¢popmynam
1. 11.34 nacrositero CI1 Ha 3agaHHyI0 BETHYMHY
pacuyeTHOM Harpy3ku.

11.42 IInuty B MPUKOHTYPHBIX U YIJIOBbIX 30-
Hax 000JI0UKH PEKOMEHIYETCS YTONILATh C LeNbIO
pa3MelleH s IOMOJHUTENBHON apMaTypbl U BOC-
NpUATUS ASUCTBYIOLLIUX YCUIUIA, YBETUYEHHBIX IO
CPaBHEHHIO C LUEHTPANBHOI 30HOI.

YronueHue 06ONOYKH BIOJIb KOHTYpa Liene-
c000pa3Ho BLIMOJHATb HA BCel LUIMPpUHE AeHCTBUS
MPUKOHTYPHBIX M3rubalommnx MOMEHTOB (puc.
11.15) c nnaBHbIM NEPEXOAOM K MOCTOSAHHOM TOJI-
LLIMHE 32 30HO AefcTBUS U3rubaoIMX MOMEHTOB
(cMm. 6.1.4 Hacrosiero CIT).

TonwuHa 06010YKH B YIJIOBOM 30HE BbIOMpa-
€TCs 10 pacyeTy Npu cobNoACHNUH MIABHBIMHM pa-
CTATMBAIOLIMMU U TJIABHBIMHU cxumaloummu Ha-
MPSIKEHUSIMU YCIIOBUSL ©),,, < 0,3R,, 0, < R, wiu
M0 KOHCTPYKTUBHBIM cooﬁpax(eﬂmm c TEM, YTO-
661 obecneynTs pazMellieHUe HEOOXOAUMOro Ko-
JIAYECTBA apMaTypbl C YYE€TOM ABYX 3alIMTHBIX
C/IOEB.

11.43 B NpUKOHTYPHBIX y4acTKax 060JI04KH B
30HE ACACTBUSA M3rMbaOLIMX MOMEHTOB YKJIa/bl-
BaeTCsi IONOJIHUTEAbHAs apMaTtypa. Ecnu aTa ap-
MaTrypa BOCIIPUHHMAET MOJIOXUTEbHbIE MOMEH-
Thl, TO OHA PACIIO/IAraeTCsl B HUXKHE 30HE IUTUTHI
(puc. 11.22). OcHoBHas ceTKa pacrnosyiaraercst npu
3TOM B BEpXHEH 30HE U B Cily4yae TNMPUMEHEHMUSsI
Hepa3pe3HbIX KOHCTPYKLUMI NMpOBepseTcss Ha BOC-
NpUSTUE OTPULIATEBHBIX MOMEHTOB, BO3HMKAIO-
LWMUX NPU 3alUEMIEHUU TUIUTHL Ha MPOMEXYTOY-
HbIX aMadparmax. [l BocnipUsiTUs pacTaruBao-
LWMX YCUJIUIH, AeCTBYIOLIMX Napa//ieIbHO KOHTY-
DY, Y HHXHe#l rpaHy oDOJIOYKM HA NPUONOPHbIX
y4acTKax YKJIafblBaeTCs pacueTHast UM KOHCTPYK-
THBHAs apMarypa.

11.44 [Inst BocnipusTHs I1aBHbIX pacTSITUBAIO-
LWMX HanpsiXeHWi, AeHCTBYIOUIMX B YIJIOBBIX 30-
HaX, peKOMeHIyeTcs K OCHOBHOM apMartype [10-
6aBiSITh KOCYI0, NMEPNeHAUKYJSAPHYIO N1HAaroHaiu
raHa (puc. 11.22). B obonoukax nponeroM bosee
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] — KOHCTPYKTMBHast apMaTypa B JOHE CXMMAIOLMX Hafnps-
XEHMH; 2 — TO Xe, B 30He ICHCTBUS MOMeHTOB; 3 — paGouast
apMaTypa B 30Mc¢ ACWCTBUSI MOMEHTOB; 4 — TO XK€, And BOC-
NPUATHA TAAaBHBIX PacTArMBAOWIMX HAMpPSLOKEHUN B BUAC KO-
CbIX CTEPXKHEH UAK CCTOK; 5 — 30Ha yTOmuUeHUs OCONOUKH; 6 —
3MIOpa rAaBHBIX PacTATUBAIOILMX HAMPSAXEHMI

Pucynok 11.22 — Cxema apMHPOBAHHA NMOJIOTHX 000J109eK

40 M 3Ty apMaTypy PEKOMEHAYeTCSl BbIMOJIHATD
MnpeaBapuTeNbHO HamnpsXeHHoW. BOnu3u yrnos
000JI0YKH 3TY apMATYpy PEKOMEHIYETCS 3aMEHSITh
OOBIYHOM, TaK KaK MPU KOPOTKMX CTEPKHIX TPy -
HO o6ecneynThb U MPOKOHTPOIMPOBATL HEOOXOAU -
MYIO CTEIEHb HATSAXEHUsI HaANpsAraeMoi apmary-
pbl.

ApMarypa asi BOCIPUATUS TIaBHbIX PacTATU-
BAIOLMX HANpPsSUKEHUI BLIMOJHSETCS B BUIE OT-
OEJIbHBIX CTEPXHEH WAM CETOK U pacnonaraercs y
BEPXHEN M HUXHEN NOBEPXHOCTHBIX MIUT 060104~
KH.

11.45 CGopHble 00010YKHM UMEIOT KOHCTPYK-
TUBHbIE OCOOEHHOCTH, KOTOpbIE BO MHOIOM OIl-
penensioTcs GopMoli U napaMeTpamMu dAEMEHTOB,
a Takxe crnocobamu ux coearHeHus (M. nn. 6.3 u
6.4 nacrosiwero CIT).

TaBapuThl NAUT onpeaenstorcsl TpebGoBaHUsI-
MU 00€CreYeHUSA UX SKOHOMUYHOCTHU MO pacxony
MaTepuanoB, YHU(pUKALUHN, TEXHOMOTUYHOCTH
M3roTOBJIEHMS, BbIOpaHHOrO criocoba MoHTaxa. [1o
¢opMe NMOBEPXHOCTH TUIUTHI MOTYT OBITh MIOCKHU-
MU, LUTHHAPUYECKUMHU UMK ABOUHOU KPUBU3HbI.
[nst obonoyex peKoMeHayeTCsl MPUMEHSTh LIUJIMH-
JPUYECKHE TUIUTHI, TAK KaK [UIMTbl ABOMHOMN Kpu-
BHU3HbI CJIOXHBI B U3rOTOBJIEHMH, & TIOCKHUE Tpe-
OYIOT MOBLILLEHHOTO PacxoAa MaTepUasosB.

ITpu naockux nuurax peanbHas MOBEPXHOCTL
000I0OYKH mpeacTasisieT cO00W MHOrOrpaHHMK.
Ecnu paguyc LMIMHAPUYECKON TIJIMThHI COBMANAET
C OHUM M3 paaMycoB MUCXONHOM TMOBEPXHOCTH,
TO MPH KUCNOJB3OBAHWM UMIMHAPUYECKUX [IUT
peanbHas TMOBEPXHOCTb MONy4YaeTcs MAAaBHOW B
ONHOM HAanpaBJeHUU U TPAHEHOR — B APYrom.
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B oTeuecTBeHHOM npakTUKe HaudoabLIEE NPU-
MEHEHWE HAlIM MIOCKUE TINTL pa3MepoM 3X3 M
U UMIUHApUYECKUe pazmepoM 3x6 (puc. 11.4, B)
unu 3x12 m.

11.46 TInuTbl peKOMEHAYETCA NMPOEKTUPOBATH
C KOHTYPHBIMU M MPOMEXYTOUHbIMH pebpaMu. B
IUIMTaX pa3MepoM 3%X6 M pEKOMEHIyeTcsl IPUHM-
MaTh OAHO, & B IJMUTax pasmepoM 3X12 M — naBa
WK TPU MorepeyHbIx pedpa.

IMpumMeHsieMasn cucteMa pebep fojHkHA obec-
MEYUTb MPOYHOCTb M XKECTKOCTb MJIUT B CTaNMHU
TPAHCIIOPTUPOBAHUS U MOHTaXa, MPOYHOCTb U
YCTOMYMBOCTH OD0OJIOUKH B CTAIMU 3KCIUTyaTallUH,
BO3MOXHOCTb YCTPOMCTBA MPOEMOB JUISI CBETOA3-
PALIMOHHBIX YCTPOKCTB U MOABECOK MJIst KPAHOBBIX
nyTei.

st yno6cTBa M3rOTOBNIEHUS PEKOMEHYETCsl,
KaK MpaBWJIo, HAa3HA4YaTh OAMHAKOBYIO BBICOTY
NMPOJOALHBIX M MornepeYHbIX pebep. [1o BHEIWHUM
6OKOBbIM IpaHsM pebep MAUT npenycMaTpuUBaloT-
cs masbl ist 06pa30BaHUA LUMOHOK, BOCNPHUHM-
MaloLMX MOCe 3aMOHOIMYMBaHUs 1LIBOB CBUra-
oume v repepessiBatolme yeunus. [mutsl peko-
MeHAYeTCs] apMUPOBATh CBAPHBIMU CETKAaMU U Kap-
KacaMM. ApMaTypa MoJiK4 naHejxeil nonxHa OniTh
HaZieXHOo 3ajejlaHa NPUBApKOii MonepeyHbIX CTep-
XHel o KOHTYpy B npenenax pebep. B Mectax co-
NpSXEHUS TOAKU C peOpPOM PEKOMEHAYETCH YCT-
pauBaThb BYTHI.

11.47 ToawmnHa 0O0NOYKU B YIIOBBIX 30HAX
00bluHO yBenuuuBaetcs (cMm. 1. 11.41 HacTosero
CIl). OgHako anst cOOpHbIX 060/104eK BBEACHUE
HOBOTO THIOpa3Mepa TIUT C YTOJUEHHOM fion-
KOW Y YCUJIEHHBIM apMMPOBAHUEM YacTO OKa3bl-
BaeTCS S3KOHOMMUYECKH Helenecoobpa3HbiM. B aTtom
c/lyyae yTOMIIEHUE TUIUTbI O00JIOUKH PEKOMEHY-
€TCsl BBIMONHSTL C MOMOILLUBIO HaleTOHKH MOHO-
JIMTHOTO Xene3o0eToHa, YKJIaAbiBaeMOTo MOBEPX
cOopHbIX MAUT. [Ipy 3TOM crienyeT npUHUMATh He-
obxoauMble Mepbl Uil 06eCreYeHusl CLETUIEHUs
CTaporo U HOBOro 6eroHa. B npeaenax HabGeTOHKH
pacrionaraeTcs JOMOJHUTENbHAY KOcasi apMaTypa,
ycTaHaBiMBaeMast no pacuety (cM. . 11.46 u 11.25).
O0611as ToaWKUHA 000JI04KH B YIJIOBOH 30HE U pa3-
Mepbl HAOETOHKU NOMXHBI COOTBETCTBOBATH Tpe-
GoBaHuaM m. 11.42 nactosiwero CIT.

11.48 TToBepXHOCTb 060/104€K, COOUpPAEMBIX U3
LUMJIMHAPUYECKHX NaHeNei, B ONHOM U3 Hampas-
JIEHUA B MECTaX CTHIKOB TUIMT UMEET TEePesIOMbl,
UTO MPUBOOUT K U3MEHEHHUIO pacrpencieHuit ycu-
M B KOHCTPYKUMU MO CPABHEHUIO C TIAAKUMU
000104KaMH. B OTHENbHBIX C/Iy4asix y MeCT IMepesio-
MOB IOSIBJISIIOTCS YCHIMS pacTsikeHus. Toraa pe6-
pa naHenei B MECTax CTHIKOB PEKOMEHIYETCS CO-
elMHATL CBAPKOM 3aK/IaaHbIX AeTaei.

Yeunust, BbidbiBaeMbie HanuuyueM TNEpPesioMOB
MOBEPXHOCTH, 3aBUCAT OT XXECTKOCTHU CeYeHUU



000/104KH, NapauiebHbIX repesomaM. C yseanue-
HUEM XECTKOCTM 3THUX CEUYECHUH YMEHBIUAITCH
nporudsi 000JIOUKU MEXAY NEPESOMaMHU U BJIHS-
HME NepesIoMOB. JTO elde pa3 NojATBepXaaeT ueje-
co00pa3HOCTbL YCTPOICTBA NMONepeyHbiX pedep na-
Hesei, KOTopbie OOBIYHO PACIONaraioT C 11arom
2—3 M.

11.49 B Hepa3pe3Hbix 000J04KAX MO JIMHUHU
OIMUpaHMsl HA KOHTYPHbBIE 3JIEMEHTBI BCe COOpHbIE
NAUTHl NpuBapuBaioTcs K auadparmam. KoHtyp-
HbIE TUIMTbI U BEPXHUE [105Ca KOHTYPHBIX 3JIEMEH-
TOB CHa0XalOTCA LMOHKAMM, BbIIyCKAMHM apMa-
TYpbl M 3aKJanHbIMU OETANSIMU 11 COENUHEHUS
MeXy co00it KOHTYpHBIX MINT. Bce npocTtpaHcTBO
IO YPOBHSI BepXa IUIAT HaJl KOHTYPHBLIMU 3/1IEMEH-
TaMM MO MNEPUMETPY 000/104EK 3AMOHONUYMUBACT-
csi. OTUM obecrieunBaeTcsl nepenava ¢ 0060J0YKU
Ha KOHTYPHBIE 3JIEMEHTbI CABUTAIOLIMX YCUIIRH U
norepevHbIX CUJ1 M COBMECTHBIE AeHOPMALIUU TUIAT
¥ KOHTYPHBIX 3JIEMEHTOB.

11.50 B KOHCTpYKUMSX, OCYLIECTBASEMBIX MO
TUMY TAHTEHUMALHO-TIOABUXHbBIX, COCEHUE 000~
JIOUKH, OMUPAIOLUMECS HAa OOLMI KOHTYPHBIi 3te-
MEHT, COCAMHSIOTCS MeXAYy cCOO0N XecTKO NHLIb
Ha YaCTH KOHTYpa B yrjoBbiX 30Hax. Ha octanbHo#
4acTH KOHTYpa COEIMHEHHE OCTAETCS MOABVIXHbBIM.
[Tpu TaHreHUHANBHO-NIOABUXHOM ONUPAHUU TOP-
ueBbie pebpa COCEAHMUX MAUT Hal KOHTYPHBIMHU
371IEMEHTAMHM PEKOMEHAYETCSt COCANMHATh HaKIal-
Kamu (puc. 11.4, r), npuBapeHHbIMU K 3aKNAAHBIM
netanaMm naut. Takum obpa3oM, obpasyeTcst KOH-
TYPHBI MOSC, KOTOPbI BOCIPUHUMAET CABUIAIO-
LMe YCUIUS B 000JI0YKE M NEPEeNaeT UX Ha YAOpPbl
KOHTYPHBbIX 3/IEMEHTOB.

Jna Oonee nmnaBHOH repefayu CHABUTAIOLLUX
CWJI IIPHUOTIOPHbBIE YYACTKM MexXay 000/104KaMHU Had
KOHTYPHbBIMM 3JIEMEHTaMU 3aMOHOJIMYMBAIOTCS Ha
BCIO BBICOTY naHeaeit. Ha a3ToM yyacTke peKoMeH-
AyeTcs pacrnosiaraTb MeTaUIMYeCK1e yrnopbl, nNpu-
BapeHHbIE K KOHTYPHbIM 2JIEMEHTaM U BOCIIPUHM-
Malpllre capurawoiune yeunusi (puc. 11.4, r).

11.51 XKenezobeToHHbIE KOHTYpHbIe (epMbl
MOTYT UMETb PACKOCHYIO U 0e3pacKOCHYIO pelieT-
KU, [Ins nponetos 18 U 24 M KOHTYpPHBIE 2JIEMEHTbI
NPUHUMAIOTCA XeJle300eTOHHbIMU, NIPU O0AbLINX
npojerax Lejaecoobpa3HO NPUMEHSTb PACKOCHbBIE
cranbHble depMmbl. BepxHue nosica ¢gepM 1o Bceit
IJIMHE B Hepa3pe3Hbix 0000YKAX U B Mpeaenax
KpalHUX MMaHeseil B TaHr€eHUUANbHO-TIOABHXHBIX
obonoukax cHabXaroTCsA Xene300€TOHHbIMU U
CTaJbHBIMU YNOPAMM U LUMOHOYHBIMU THE31aMH
JU1St BOCTIPUSITUSI CABUTAIOLUMX YCUITUIA,

TopLibl B3aMMHO MepHeHARKYISIPHBIX KOHTYp-
HBIX (PEPM C/IEIYET COENUHSITDL MEXIY COOOM, B TOM
4yuClle CBAPHBIMU HaKJIaAKaMH.

11.52 B 06onoukax ¢ KOHTYPHbIMU 3JIEMEHTA-
MU B BUJle KPUBOJAUHENHHOro 6Gpyca, oneproro Ha
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KOMIOHHbI, B KOHTYPHBIX OPYCbsiX Hapsily C yCUITU-
SIMW PACTSIKEHUS! AEUCTBYIOT U3rubaloiue MOMeH-
Thl, MO XapaKTepy aHaJAOTHYHblE U3rnbaIoIWUM
MOMEHTAM B MHOTOMPOJIETHbIX HEPa3pe3HbIX Oan-
Kax, — B Cpe/IHEeil 4aCTH NpojieTa MeXIy KOJIOH-
Hamu Haubosiee pacTAsHYTa HUXHSIS TpaHb Opyca,
Ha YYacTKax y KOJOHHbl — BepxHssi. KoHTypHas
apMaTtypa onpeaensieTcsi U3 pacyeTa Ha BHELIEHT-
pEHHOE PacTsIXEHUE U MOXET MOJHOCTbIO pa3me-
WIATHCA B KOHTYPHbIX Opychax. OHa Ha3HAYaeTCs B
COOTBETCTBMU C 3MIOPOI YCUIMIA BAONbL MpOJETA.
[Mpu o6pbiBe apmaTypa n0JkHa ObITh 3aBelleHa 3a
ceyeHue, rae Mo pacuyeTy oHa He Tpebyercs, U3
ycnoBust obecneueHus ee MOAHOTO UCIOoJ1b30Ba-
HUs B pacyeTHOM cedeHuH. Okono 30 % apmatypbi
NOJIKHO OBbITb AOBEAEHO N0 YrNOBBLIX ONOp, rae
apMaTypa CMeXHbIX KOHTYPHbIX OpyCbeB NOJIXKHA
B3aUMHO MepeceKaTbesi. ApMaTypy KOHTYPHBIX Opy-
CbeB UeNeCO00pa3HO BbINOJIHATL NPEABAPUTENBHO
HanpsXXeHHOM.

11.53 B 060n0ouykax co cBeToa’palMOHHbIMU UK
3eHUTHBIMU oHApAMYU bOHApPHBIIN MpoeM peKo-
MeHayeTCS OCYLUECTBASTh ¢ MOMOLUBIO MINT-pa-
MOK, MpeAcTaBaAfIoOWMUX co60i cUCcTEMY NPOAOb-
HbIX M MOMepeyYHbIX pebep, ocTaBWylOCA Nocae
ynaneHus nonku. Ipu npoekTMpoBaHUM MAUT-pa-
MOK MO KOHTYpY pebep 3a ByTOM pEKOMEHIYETCS
OCTaBUTb 4acCTb YTOJNLUMEHHON MOAKH LIHPHHOI
oko010 10 cM 1 MO KOHTYPY OTBEPCTUS YNOXHTb
NOMNOJIHUTENLHYIO apMaTtypy. YTriibl OTBEPCTUSI B
MOJIKE NOJUKHBI ObITb 3aKPYINEHHBIMU (CM. 1. 6.5
Hactosiero CIT).

11.54 Tloasecku nyTeil MOABECHBIX KPAHOB WK
TensdepoB (cMm. n. 11.6 Hacrosuero CI1) peko-
MEHJYeTCsl pacnoiaraTb C IaroM 6 M M BbIMOJ-
HSITb XECTKMMH B IVIOCKOCTH, NMEPNEHANKYNSAPHOMI
penscam. Mx pekoMeHayeTcst KpenuTb K 060J10UKe
aHKEPHbIMU 6ONTaMHU, MPOXOASILLIMMH B CNIELIMAIIb-
Hble OTBEPCTHsI, pacrionaraeMbie B yriax nepece-
YeHUS MIUT AM60 B WIBax MexXay nauTamMu. B 3oHe
pacnonoXeHUs: MoABECOK KpPaHOBBbIX MyTei LUBbI
MEXAY MUIMTAMU PeKOMEHIYeTCsl 3aMOHOIMYUBATD
Ha Bclo BblcOTy. Pacuer oGosioyek Ha aeicTBuUE
KPAHOBbBIX Harpy30K PEKOMEHAYETCS BhLITIONHATD
METOAOM MPEeAENBLHOro paBHOBECHA (CM. L. 11.35 —
11.39 nacrosuero CIN).

12 O060/109KH OTPHIATENbHOH
rayccoBoil KpMBH3HbBI
Ha NPAMOYTOJIbHOM IUIaHe

O0iue noJoXKeHus

12.1 TunuuHbIM nNpeacTaButeneM OOONOYKHU
OTPULIATENILHON TaycCOBOW KpPHMBHU3HbB! SIBASIETCA
MOBEPXHOCTH rUitepbonuyeckoro napadonouaa (ru-
napa). Obosiouka, oyepueHHasl [0 NOBEPXHOCTH
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runepbonrMueckoro napabosonaa Haa npsiMoyronb-
HbIM IJIJAHOM CO CTOpOHamy 2a u 2b, 3anaHa na-
paboJ10ii, BbIMYKIOH KBEpPXY, CO CTPEJON Mmoabe-
Ma f,, Haa cTopoHoit 2a u napa6oJoii, BbIMYKIO#H
KHM3Y, CO CTpenoif mposeca f, Hal CTOPOHO# 26
(puc. 12.1).

VYpaBHeHHe MOBEPXHOCTH TaKOro runepoosu-
yeckoro napabonouna

x 2 y 2
z=fl[;) ffzm . (12.1)

12.2 O6onouku B ¢dopMme runepboanteckoro
rnapabononaa Ha KBaapaTHOM U MPSMOYTOIbHOM
MIaHax NPUMEHSIIOT A MOKPHITHH MPOU3BOM-
CTBEHHbIX, OGILUECTBEHHbIX U CKIAACKUX 31aHUH.
Pa3Mmepbl nepekpbIBa€MOro r1aHa MOTYT U3MEHSTD-
cs B nipeaenax ot 10 no 70 M u 6onee.

12.3 B nOKpbITHSAX MOTYT GbITh UCMOAB30BaHbBI
OIHOJIENECTKOBbIE U MHOTOJIENECTKOBbIE MMMAphI
(puc. 12.2, 12.3).

B ornuumne ot (12.1) ypaBHeHHe cpeanHHOM
MOBEPXHOCTU O/IHOJIENECTKOBOrO TUIMapa MOXeT
ObITh MPEACTABIEHO B BUIE

2=Cpy+ Cx+ Cy+ C, (12.2)

rae C,..., C; — KOHCTAHTbl, KOTOPbIE HAXOMSAT
MO M3BECTHbIM AMNMJMUKATAM ue-
TBIPEX YI/10B 000JIOUYKH.

Hanpumep, ansi MoBepXHOCTH, MpUBEAECHHO
Hapuc. 12.2,a, npu x=y =0 C; = 0, a st TOuKu
x=a,y=0,z=f, nonyuum C, = f,/a. Ananorny-
HbiM obpasom nonyyaotr C, = f,/b; Gy = — f, /(ab) —
—/f,/(ab). TOUHO TaK Xe ONpPEAEAIOT KOHCTAHTDI 1Sl
MOBEPXHOCTHU, NMpUBEAEHHON Ha puc. 12.2, 6.

[ToBepxHoCTH, npUBEleHHblEe Ha puc. 12.2,
MOXHO TOJIY4UTb ABUXEHHKEM TPsiMOIi (06pa3yio-
1€l ), NnepeceKalolieil 1Be CKPeILMBaIOLNECS Mpsi-
Mble (Hanpasnasiouiue). B npouecce n8uxeHus o6-
pa3syollas OCTaeTCs napasuienbHO! OnNHOM U3 Bep-
THKaJIbHBIX KOOPAMHATHBIX [10cKocTeil. Hanpas-
JISIIOLLMMU MOTYT ObITh BEIOPAHB! NPSMBIE, IPOXO-
AfLUME TIO IBYM JIIOOBIM MPOTHBOMOMIOXHBIM CTO-
poHam Iiana. Toraa HaYaJIbHOE MOJOXEHUE 06pa-
3yloleil MOXET ObITb NPUHITO MPOXOUSILUUM MO
OIIHOM 13 ABYX PYrMX CTOPOH. B ceyeHum nosepx-
HOCTH BEPTUKANbHBIMU [JIOCKOCTAMU, HE mapa-
JleNbHbIMU KOOPAWHATHBIM, JieXaT napa6onsi. Ia-
pa6osibl 0IHOTO ceMeiCTBa obpallieHbl BbIMYKIOC-
TbIO BHU3, 1apaGosibl APYroro — BblMYKJIOCTbIO
BBEPX.

12.4 TlokpbiTHe MOXeT ObITb 0OpPa30BaHO B
pe3yJibTate KOMOMHALIMK OMHOJIENECTKOBBIX rMMa-
pos. Ha puc. 12.3 npuBeneHbl BO3MOXHbBIE CXEMbI
MOKPBLITUIA, OGPA30BaHHEBIC COMIEHEHUEM YEThIPEX
JIENECTKOB.

12.5 Bo MHOrux cayuasx rumnapsl siBASIIOTCS
pacropHbIMH KOHCTPYKUMsIMUA. Bo3HuKatomwmii pac-
flop peKOMEHYeTCsi BOCTIpUHMMATS 3aTsixkkamu. Ha
puc. 12.3 1BOHHBIMY MTYHKTUPHBIMU JIMHUSIMU MO-
Ka3aHbl CXEMbI PACIOM0XEHUS 3aTSAXEK B pa3yiny-
HbIX MTOKPBITUSX U3 YETbIPEXNENIECTKOBBIX I'HI1aPOB.
B nokpwiTHsiX, npuBefeHHbIX HA puc. 12.3, 1, e,
3aTSXKU He TpebytoTes. B onHOMeNnecTKoBbIX rumna-
pax, OmepTbiX Ha ABA MPOTUBOMOJOXHBIX YINa,
3aTSIKKY YCTAHABIMBAIOT MEXAY OMOpaMH.

12.6 Ocoboe BHUMaHUE NPU pacyeTe U KOHCT-
PYMpPOBaHMUK 000JI0YEK OTPULIATENLHOM FayCCOBOM
KPUBHU3HbBI PEKOMEHIYETCS YAENAATb HECUMMETPHUY-
HbIM HarpyskaM. OHH BO MHOTHX CJly4asiX Bbi3blBa-
10T GosbliMe HanpsikeHus U aecdopMalUM, 4YeM

Pucynox 12.2 — OpHoslenecTKoBble rUnapbl
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a — e — BO3MOXHbIEe HOPMbI MOKPLITUI

Pucynor 12.3 — YernipexsienecTKOBblE MHNAPHI

cuMMeTpuyHble. Tunapbl MOTYT BOCHPHHUMATD
3HAYMTENIbHbBIE COCPEAOTOYCHHBIE HATPY3KH, MPU-
JIOXEHHbIE K pebpam.

PexoMeHaauun no pacyery

12.7 PacyeT runapoB Npou3BOAST C YYETOM
pekoMenaauuii nm. 4.2.1 — 4.2.19 nacrosiero CIT.
Yeunus U nepeMenieHns peKOMEHAYeTCs onpene-
JIATh UCXOIS U3 TIPENNONOXEHHUS YIIPYTof paboTs
Marepuaa [mo MOMEHTHOM TEOPUM C YHETOM Jieii-
CTBHUTENBHBIX XECTKOCTEH KOHTYPHBIX 3JIEMEHTOB
1 KOHBKOBBbIX 6aNokK.

12.8* Hecywyo cnocoGHOCTb, IMaAKUX Tumna-
POB Ha KBaApaTHOM IJIaHe NpYU AeHCTBUM pPaBHO-
MEPHO pAaCTIpeIe/ICHHON HAarpy3Ky¥ MOXHO oflpe-
JIEIUTh TI0 TEOPUU TIPEAENIBHOTO PaBHOBECHSI CO-
rnacHo nn. 12.9—12.13 nacrosiwero CI1.

IMpeaenbHasi Harpy3ka g Ha 00OJIOYKY, Onpe-
aensieMasl o npuBeAEHHBIM HWXe (GopMynam,
BKJIIOYAET Maccy OoO0ONMOYKHU, KOHTYPHbIX pefep u
KOHBLKOBbBIX Danok

g=ptg+ag, (12.3)

THE p — WHTEHCMBHOCTH MPEACNIbHOM BHELIHEMH
* Harpy3kH;

£ — PaBHOMEPHO paclipeeiCHHas Harpy3-
Ka OT Beca 060/104YKH;

&, — TNpUBEIEHHAs PaBHOMEPHO pacnpene-
JIEHHas Harpy3Ka oT Beca KOHTYPHLIX
peGep, GOpMyIbL TS €€ onpeneneHus
TIPUBOASITCS. HMXE [JIST KaXAOTO pac-
CMaTPUBAEMOTO Ciyuast.

B dopmynax (12.8)—(12.12) npunumMalorcs
cjieaylolne 0603HauYEHUS:

[ — cTopoHa KBaApaTHOroO [IAHA O4HOJME-
NnecTKoBoM 0600uku (o puc. 12.2,
1231=a =b);

J — crpena nogbema oGONOYKH (1O PHUC.
122, af=£=1);

h,, b, — COOTBETCTBEHHO BLICOTA U LUXPHHA
KOHTYpHOro pebpa (puc. 12.4, 6);

R, — pacuyeTHoe 3HAYCHHE COMPOTHBICHUS
GeToHa 0CeBOMY CXATHIO,

R, Rs’l — Pacy€THBIE 3JHAYEHUS CONPOTUBIIEHUS
PACTSXEHMIO COOTBETCTBEHHO apMaTy-
PHBl TIOJIST U YIJIOB,;
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a
I 2 u 1
A A,
! |
I [ s
a — apMUpOBaHME HUXHEro yria; 6 — 1 1 =
NPUMBIKaHHE OGONOYKH K KOHTYPHOMY
pebpy; 8 — TO Xe, K KOHbKOBOMY pe6- |\\
PY B HETHIPEXJIENECTKOBOM NMOKPBITUU C \l\ AN
TOPU3OHTANLHBIMM KOHBKaMM; | — ap- < N N >
Matypa pebpa; 2 — apmarypa noias o60- N N N
JI04KH; 3 — yrioBas apMaTypa A \\\
Pucynox 12.4 — Y3.bl runapos N . \)\ 1
N s o I
A 0N
N 2.4 HRY A)
W
3 d "y

R,, — 0 Xe, 1nsi apMatypbl pebpa;
U X u — pasMep SYEHKHU apMaTypHOH CETKHU
(puc. 12.4, a),
A, A, — muiou@aab ceYeH st apMaTypHOTro CTep-
XHSI COOTBETCTBEHHO CETKHU U YINO-
BOi1 apMaTypsl;
u, — Luar yrjaoso# apMatypsl (puc. 12.4, a);
A, — nnowans Bceit apMatypbl B pebpe;
A, — nuomanb ceyeHUs 3aTAXKKH;
R , — pacyeTHOe COMPOTHBJEHWE MeTajula
' 3aTSDKKM;
hy, — PACCTOSHUE OT LEHTPA TSXECTHU ap-

Matypbl pebpa 10 CPEAVUHHOI NOBep-
XHOCTH 0007104KM (puc. 12.4, 6);

d — paccTosiHue OT yrJia 0GOJIOUKH 0 T0C-
JIEAHETO CTEPXKHS YIJIOBOM apMatypbl
(puc. 12,4, a);

Y, — 0ObeMHbI}t Bec GeToHa pebep.
Al Rs,l u EuRb . 2[7,]1,.
w = ; 5= y N = —=
AR juy AR, 8/
2d 2h
= == t = r .
¢ = 7
AR AR
v = r:,l’ m=z‘i’ k=£, n = rs,r;
AiRs,i { f AiRs,i
_h 12.4
=7 (12.4)

12.9 TIpu pacueTe onepThIX Ha HUXKHUE YIJIbI
OHOJIENECTKOBbIX TUIIApoB (pyc. 12.2, a, yribl 3ak-
peIIEHbl OT TOPU3OHTAIBHBIX CMEIUEHHI) Mpe-
IEJbHYIO HAarpy3Ky ¢ Ha 000JIOUKY ONpenessiioT o
dopmyne

2AR,,f
= ~71§‘-’—K,~ (12.5)
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KoadduimenT K; npuHuMaeTcs B 3aBUCMMO-
CTH OT BETUYUHBI KO3 PumenTa v, onpeaense-
Moro o dopmye

1+l -sm

Vi= l+w+s

(12.6)

Ilpn v, > 0 (puc. 12.5, 6, xoraa HeiiTpaibHas
OCh JIMHUM U3NIOMA He nepecekaet pedep) K, on-
peaensior 1o gopmye

K, = 2+l,5£r|t+m(;2(3—C)—6(l+w§—sn)w,+

HB2+o(l+)+s(l —n)]wf -2(1+ o +s)yj;
(12.7)
npu ¥, < 0 (puc.12.5, B, Koraa HeHTpanbHaa och
NpOXOaAUT B npenenax pedep) I(, onpenensior no
dopmyne
Ki =2+08(3-0)+316,(1+wg)+1,5m7(1-6,).
(12.8)
smol-ol
Mo
[Mpy OTCYTCTBUM YI/I0BOrO apMUPOBAHUS NPU-
HumawT ® ={ = 0. [Ins o6onouyek 6€3 KOHTYPHbIX
pedep 3HaueHue koadPuuuenTa K; onpenensercs
no gopmyne (12.7) npu n =t = 0.
[TpuBeNEHHYIO HArpy3Ky g, OT MacChl KOHTYp-
HbIX pebep OnpenensoT no gopmyne

3nech 0; =

&, = 3,on. (12.9)

[TonHoe 3akperieHue yrjioB OT FOPU3OHTAIb-
HBIX CMELUCHUIT JOCTUTAETCS YCTAHOBKOM XKECTKOMN
3aTSKKU WU KOHTphopcoB. 2KecTKOCTh 3aTAXKH,
NMpY KOTOPO# yrjibl MOTYT CUMTATbCA HecMellae-
MBIMHM, PEKOMEHIYeTCsl Onpenendarb no dopmyie
(12.17).
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N

@ — CXEMa M3NIOMa; 6, ¢ — CXeMbl PacriONIOXEHHsI HEHTPabHOI ocH

Pucynox 12.5 — K pacvery 06010ueK, OnepTsIX N0 HIKHHM yraam

12.10 Ilpu pacyere ONEPTHIX HA HUXKHHUE YIIIbl
OIHOJIETIECTKOBbIX FMIAPOB, KOTAA YI/ibl HE 3aK-
pEneHs! MM YaCTUUHO 3aKPEerUIeHbl OT FOPU30H-
TaNbHBIX CMeLUeHHIt (prc. 12.2, a, YaCTHYHOE 3aK-
perJieHUe YIIOoB OT FOPU3OHTANBHBIX CMeELEHU
NOCTHATAETCS C MOMOLLBIO 3aTSAXEK), NMpeesbHylo
Harpy3ky g Haxonst no GopmyJe

_2AR,,f
1 ul?

IOna onpeneneHus kKo3dpduuUUEeHTOB Kj, K,
HEOOX0AMMO HANTH BEIMYMHY KOIpdHLMEHTa v,
no ¢opmyne

(K;+K,).  (12.10)

_1-sm+0,35vm

T+ ) (12.11)

2

Toraa

K, = 1,07Tmv(1-w, +0,5%3).  (12.12)

Mpu v, >1-+vI-1 (xorma HeiiTpanbHas och
[IPOXOAUT BHE KOHTYPHBIX pebep) KJ onpeaensoT
no hopmyne

K; =1-0,75m7-3(1 - sv)y, +
+1,5(2+s-sn)yd —(1+5) 3. (12.13)

Mpu y, <1—VI1—t (koraa HeitTpanbHas och
nepecekaet pebpa) caeayeT MnpeaBapuTeabHO Bbli-
YUCAUTb KOIPPULNEHT ¥, o dopmyne

vs 7

(12.14)

t45t42m - (£ + 5t + 25 —asnt[1+m(n+v)]

B a10M cyyae K HaxonaT no ¢opmysne
K; =1+1,05mnt -3(1+0,7mn)y; +
+3(1+0,55 + A +0,35mn)y3 -

(12.15)
-(1+s+ 3A)\p§ +0,750y5,

rae A = sn/t.

IIpn pacyere obonouxku 6e3 okaMMAAIOLIMX
pebep Ko3hpULMEHT l(j CJIEyeT OMNpeae/siTh Mo
dopmyne (12.13) npu n = ¢ = 0, a npeaenbHyYI0
Harpy3Ky Ha 060J104Ky 6e3 3aTHXKH Onpeaessior
npu v = 0.

[TpuBeaeHHYI0 pABHOMEPHO pacripeaeNeHHYIO
Harpysky g, oT Beca peGep onpeaensior no ¢op-
MyJe

g = 1,5y,0m. (12.16)

[lnowanb cevyeHns 3arTsxku A, obecneumba-

IOLLYI0 HECMELLIAEMOCTh HUXHUX YINOB 000J104KH,
HaxXo4AT U3 YyCJI0BUA

_AR,
42—, (12.17)
5,1
rnc
K, - K,
V= R ,ecnd gy, > 1-l-1;
1,07m (1 -y, +0,5y3) V2
(12.18)
~ K; - K;
V= s €CJ1 <l- -1TI.
L0Tm{1 -y +0,593)" M Ve =N
(12.19)
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B dopmyne (12.19) xosdpdpuumnent K, Bbiumc-
JSI0T B 3aBUCUMOCTH OT 3HAYEHUs Y, N0 hopmy-
nam (12.7) unn (12.8);

K. — B 3aBUCMMOCTH OT 3Ha4YEHHUsI W, 110 dopmyJie
(12.13) wnu (12.15).

[Mpun BeimonHeHuu ycnosusi (12.17) Hecy-
1Yo CIIOCOOHOCTh 000/0UKM OIPEAensiioT Co-
rnacHo . 12.8 Hacroswero CIT.

12.11 Tlpu pacuyere 4eTbIPEXJENECTKOBOIO
MOKPBITHSI C TOPU3OHTANBHBIMU KOHBKAMU (pHC.
12,3, a, NOKpPbITUE OMUPAETCH HA TPEYro/bHblE
(epMBI UM Ha CTeHbl; KOHbKOBbIE Danku pacro-
JIOXEHbI Bbllle 000/10UKU) NpeaeNbHYIO Harpy3ky
g Ha 000s104Ky onpenensiior no ¢opMmyie (12.5).
Kosdpduuunent K, B dopmyne (12.5) HaxoasT B
3aBUCUMOCTH OT 3HaYEHUA ,, ONMPEIEASAEMOrO Mo
dopmye
_1+wf-0,5sm

l+s '

IMpn v, 2 0 (korna HelTpanbHas OCb NTMHUMU
M3/]0Ma HE NepecekaeT KOHbKOBOM 6ankn) K, Bbi-
UUCAAIOT No GopMmyne

ko A-BE+3E? €
’ 2@(3—3§+§2) ’

4 (12.20)

(12.21)
rie
A =3+0,75smt-3[2-sn+

208 (1- 0 1y + 353 + 2083 -3¢+ £%); (12.22)
B =3[l -yq(2-sn-syy)l;

£ — koahuuMeHT, onpene/sieMblit U3 ypaBHeH sl

(2-0,7B)&* - (3-A-B)E? - 245+ A =0.(12.23)

IMoaxoasiuMit KOpeHb YpaBHEHUA JOXKEH Y0B-
JaeTBopATh ycnosuio € > 0.

ITpn y, < 0 (korna HefATpanbHas OCb JUHUK
M3/I0Ma MepeceKkaeT KOHbKOBYIO 6anKy) K; Bbiumc-
JISI0T 1o dhopmyJie

K.=0,5(C—1); (12.24)

3pecn
C =3+0,750 {2mn +sny +0,[4-smy (2-65) ]} +

+200[3(1+0,5039) - £ (3-0)];

W, 2, b,
’0=—ho' No = forbe

f )

sm—-2-20-mn
8/ ’ 3= Sn 3

(12.25)
b, — wMpuHa KOHbKOBOTO pedpa;
Hy, — PACCTOSIHME OT LIEHTPA TAXKECTHU ap-
MATYpbl KOHLKOBOTO pedpa 10 ero rpa-
HU (puc. 12.4, B).
[TpuBeneHHyY0 paBHOMEPHO pacrpe/ieieHHYIO
HArpy3Ky g, 0T Beca KOHLKOBbIX 6a/loK onpeaens-
10T 1o dopmyne (12.16).
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12.12 Tlpu pacyeTe 4eThHIPEXNENECTKOBLIX M0-
KPbITU/ C HAKJIOHHBIMU KOHbKAMH Y TMOAHATBIMU
yrnamu (puc. 12.3, 6, NokpeITHE ONMPAETCS HA Ye-
Tbipe HMXHHUX YIJIa, 3aKPEIUIEHHBIX OT TOPU3OH-
TaJIbHBIX CMCLICHHI) MpeNeNbHYI0 HArpy3Ky ¢ Ha
0605104Ky HaxozdT 1o ¢opmynam n. 12.8. [Tnowans
CeUeHHUs 3aTSKKH, 00ECIIeYnBaIOlLyI0O HECMeELLae-
MOCTb YIJIOB, HaxoadT no ¢opmyne (12.7).

12.13 [lpu pacyeTe YeThIpPEXNENECTKOBOIO MO-
KPbITUS ¢ HAKJIOHHBIMM KOHBKAMM M TLJIOCKUM
KOHTYpOM (puc. 12.3, B, MOKPbITHE ONUPAETCS Ha
YETHIPE OMOPBI, PACTIONOKECHHBIC B CEPEMHAX CTO-
POH KBaJApaTHOTO MJ1aHa; OMOPHbI MOKPLITHS 3aK-
pEMJIEHbl OT TOPU30HTAILHBIX CMEILEHUIA 3aTsiX-
KOW) npeenbHyI0 HAarpy3Ky g Ha 000JIOYKY Haxo-
st no dopmyne (12.5). Inouaab ceveHUs 3aTAXK-
Ku onpenensitot o dopmyne (12.17). Koacbdpuun-
eHT K, B 3aBUCUMOCTHM OT 3HadeHMUsi KO3PPULHU-
€HTA |, BbIYUCAAEMOro no gopmyJie (12.6), Ha-
XOAAT:
npu y, > 0 no gopmyne

K; =1+1,5m1+0,5082 (3-¢)~3(1 + & - sn)y, +
+,5[2+0(1-0)+s(-n)]yi - (1 +0+s)u;

(12.26)
npy y; <0 — no dopmyne
K; =1+0,50¢% (3-5)+318, (1 + 0f) +
+1,55n1(1 -6, )2 ’ (12.27)
rae 6, — MMEET TO Xe 3HAYEHHE, 4TO U B (op-

myne (12.8).
[IpvBeAeHHYIO paBHOMEPHO pacrpeesieHHYI0
Harpy3Kky g, OT Macchl KOHTYPHBIX PEOEpP U KOHb-
KOBbIX 6asIoK onpenenstoT no ¢popmyne (12.9).

KoncTpyuposanue

12.14 Tunapbl MOryT BbINOJHSITLCS COOPHBIMU
Y MOHOJMTHBIMH (cM. . 4.1 Hactosituero CIT). Mo-
HOAUTHbIE 0DOJIOUKKU, KaK MPpaBUJIO, KOHCTPYH-
pytoTcs [IaaKMMHU, 6e3 pedep. B cbopHoM Bapuan-
TE pa3pe3ka Ha [JIMTb! OCYILIECTBISIETCS 110 Halpas-
JIEHUIO MPSIMOJIMHEHBIX 0Opa3yIolUX U HAMpaB-
nsiiowmx. [IaUTh no kpasiM okailMasiloTcst pedpa-
MU. T'eomeTpuueckue pasMepbl ¥ apMHUPOBaHUE
pebep Ha3HayaloT, Kak MpaBWO, B COOTBETCTBUHU
¢ TpeboBaHMAMU MOHTaxa. CoBnaacHue reomMer-
pHUU ABYX MOBEPXHOCTEN — UCXOMHOK U noJiyyae-
MOM1 B pe3ynbTaTte COOPKM IUIMT — JOCTUIAETCS 3a
CueT NnepeMeHHO! TONUMHBI MOHOJUTHBIX LUIBOB.

Funapbl MOTYT U3roTOBASTBLCS U3 TSAXKEJIOTO U
J1IerKoro 6eTOHOB.

12.15 Tnunapsl, Kak nNpaBuiIo, MPOEKTUPYIOT C
KOHTYPHbIMU 3JIEMEHTAMHU, B KAuUECTBE KOTOPLIX
OOLIYHO MPUMEHSIOT OOpPTOBBLIE OaNKU U (hepMmbl.



CUNbHO MCKPUBJEHHbIE ONHOJIENECTKOBbLIE TMMa-
Pbl OTHOCHTENbHO HEGONBILUX MposeToB (10 30 M)
MOTYT HE UMETb KOHTYPHBIX 3J1eMeHTOB. O00104KHY
M0 KOHTYpY MOTYT TaKXe OMUPaATbCS HA PSAA CTOEK.
B o6onoukax, npuBeAeHHbIX Ha puc. 12.3, no au-
HUAM COMPSIXEHUS OTAEABHBIX JIEIECTKOB Pacmno-
JIOXEHbI KOHbKOBbIE OAJIKH.

Mpu neiicTBUM paBHOMEPHO pacnpeneieHHO
Harpy3Ky B 3aBUCHMOCTH OT B3aUMHOTO Pacrosno-
XeHUA 000/104CK B KOHTYPHDIX JIEMEHTAX U KOHb-
KOBbIX Bajsikax BO3HMKAIOT CXUMaIoLLKe b0 pac-
TaruBaowne yeumnus (puc. 12.5). Tpn 6onbunx
NpoJieTax pacTSHYTble KOHTYPHbIE 3JIEMEHTH U
KOHbKOBBIE OallKH PEKOMEHAYETCS BLIINOJHATDL C
MpeaBapUTE/IbHBIM HANPSIKEHHEM apMaTyphl.

Co0OcTBeHHbIH Bec OOPTOBBIX JIEMEHTOB, KaK
npaBusio, HeGNATONPHUITHO CKa3bIBAETCSA Ha pabo-
Te ONMUparoUIMXCs M0 yrjiaM raaakux runapos. Io-
3TOMY ceyeHUsi GOPTOBBIX 3JIEMEHTOB PEKOMEHAY-~
€TCsl Ha3HaYaTb MUHUMAJILHO BO3MOXHBIMU.

12.16 INMpyn apMUpoOBaHUU HEOOXOAMMO YYHUThI-
BaTh, YTO NOA AeHCTBMEM PAaBHOMEPHOI HATPY3KH
rMUnapbl pacTsHYThl B HanpaBJeHUU napabon, 06-
paleHHbIX BbIMYKJIOCTHIO BHU3, M CXATbl B Ha-
rnpapjeHuy napados, ob6pailleHHbIX BbIITYKIOCTbIO
BBEPX. ADMHPOBAHME rMNIAPOB PEKOMEHJLyeTCs OCy-
LLECTBJISATh, pacroarast CTCPXHM IO MPAMOJIMHEH-
HbIM 00pa3ylolUUM Y HaNpaBIsSIOIMM TOBEPXHO-
cty. Insg apMUpPOBaHUsS [T PEKOMEHAYETCS UC-
MOJIb30BATh CBApHbIE CETKHU U3 XOM0AHOAEHOPMHU-
poBaHHoOM nposBoioku knacca B500. Huxuue yribl
O/IHOJIENIECTKOBLIX U MHOTONENECTKOBLIX TMNapoB
MOTyT ObITb apMUPOBaHbl KOCbIMH CTEPXHSIMH,
CAyXalMMHU 1Sl BOCTIPUSITUS TJIaBHBIX pacTAruMBa-
Iowux ycunuit. CTepXHU UMEIOT KpUBOJIMHEHHOE
OouepTaHue M PacronaraloTCs Mo HanpaB/IeHHUIO He
MPOXOAALLEH Yepe3 3TU YIJIbl IUArOHATU NPAMOY-
roJILHOrO WM KBaApaTHOIO IJaHa 000JIOYKH.

12.17 B cO0OpHBIX runapax CTbiKM MIUT A0JXKHbI
obecrieunBaTh BOCIPUATAE CABUTAIOLLIMX U HOPMaTb-
HbIX YcUMit. CTbIKM pEKOMEHAYETCS TIPOEKTUPOBATh
C y4eTOM yka3zaHuii n. 6.4 Hactosiuero CIT.

13 Bucgumne 00010YKH
O0uMe noJ0XKeHus

13.1 Bucsueit xeneao6eToHHOI 000J04KOI
Ha3bIBaeTcs 000/104YKa, B KOTOPOH POJib OCHOBHOM
paboueit apMaTypbl BbIMOIHSIOT BAHTHI.

13.2 Bucsuue oGoa0YKM NMPUMEHSIOTCS B NO-
KPBITUSAX 30aHHI1 IPOMBILLIEHHOTO, CENICKOX03s1i-
CTBEHHOTO U KY/NbTYPHO-ObLITOBOr0 HazHAuYeHUs
(uexu, cknambl, HaBechbl, uutambacceitHbl, cryc-
TUTE/IU, pe3epByapbl, MOMELWEHUs JUIsl COAepXa-
HUSl CKOTA, OBOLUEXPAHUIMNILA, KPBIThIE CTaaHO-
Hbl, CMIOPT3a/ibl, KPbITble KATKM M TNJaBaTe/bHbie
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OacceiiHbl, BbICTABOUHbLIE 3aJibl U MaBUJILOHBI,
KMHOTEATPhl, KPbITbIE PHIHKK U T. I1.), B TOM YMKC-
J1e 3JaHU# Y MOMELUeHUN € NOABECHBIM TpaHC-
MOPTOM.

13.3 Bucsune 060104KH MOTYT UMETD Pa3jiny-
Hoe ouepTaHue B MmaaHe (puc. 13.1—13.5) u Moryr
ObITh 06pa30BaHbl HA OCHOBE BAHTOBLIX CUCTEM:

napayuenbHbix (puc. 13.1);

paavanbsHbIX (padualibHO-BAHTOBbBIE CETH), PUC.
13.2, 13.3;

MEePEKPECTHBIX (MepeKPEeCTHRIE BAHTOBBIE CETH,
B TOM YHUCJIe OPTOTOHAIbHBIE), PACITOJIOXEHHBIX
Ha NMOBEPXHOCTH IMOJIOXHUTENBHOM WK OTPULIATENb-
HOIl rayccoBOil KPMBHU3HbI, Pa3jiMyaloT HeECyluue
(nposucalollue) U Hanparaiouue (BCrnapyuieH-
Hble) BaHTbI (puc. 13.4);

nonuroHasbHLIX (puc 13.5).

1 . 2
1 3
B, S A .
. 7l 2
J’/
: i Il
- SN

I — nauTel; 2 — OMOPHBIN KOHTYP; 3 — BaHTbI
Pucynox 13.1 — Bucauas 000109ka ¢ napasienbHoi
CHCTEMO# BaHT

o~

I — navTel: 2 — onopublit KoHTYp; 3 — BaHThI, 4 — UCHT-
pabHOC KONMBUO,; 5— ONOPHO¢ KOJIBLIO d)onapﬂ
Pucynox 13.2 — Bucsvas 000104YKa NONOKHTEIbHON

rayccoBoi KpMBH3HbI (BOTHYTAaR) ¢ PaIMAILHON CHCTe-
MO BAHT
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I — onopHBI KOHTYp; 2 — pacTsAHYTOe KoAblLo; I — ucHT-
panbHast onopa; 4 — BaHTbI; 5 — IUIUTHI

Pucynox 13.3 — Illarposas Bucsavas 060/109Kka

— =
L LT T2 L
L TR ...--;-.

77 - -~

S AA LY T XS

Pucynox 13.4 — Bucsaune 000JI0KH C NepeKpecTHO#H
CHCTEMOH BAHT

13.4 Ctpeny npoBUCAaHUs BaHT MpPU pacuer-
HOil Harpy3ke peKOMEHAYeTCsi Ha3HayaTb B npe-
nenax 1/15—1/30 ux nponera ¢ y4€TOM apXUTEK-
TYPHBIX, KOHCTPYKTUBHbIX U TEXHHKO-3KOHOMMU-
YECKMX COOOpaXeHUH. ,

13.5 Bucsune 060104KkM 06bIYHO BHIMTONHSAIOT-
csi COOPHO-MOHOJIMTHBIMU, 3HAYUTEJbHO PEXE U3
MOHOJIMTHOro 6eToHa, B YACTHOCTHU, C MCMNOJb30-
BaHUEM METONA TOPKPETUPOBAHMS.

B c60pHO-MOHOAUTHBIX 060104YKaX, B 3aBUCHU-
MOCTH OT OUYEpTaHUSA ONOPHOro KOHTYpa W Npu-

92

| — OnopHbI KOHTYD, 2 — KOHTYPHble BaHThl; 3 — YyrjaoBbic
BANTHI

Pucynox 13.5 — KoHCTPYKTHBHBIE CXEMBI NOIHTORAILHO-
BAHTOBbIX CHCTEM

HATOI CUCTEMBI BAHT, IUIMTHl MOKPBHITUS MPOEK-
TUPYIOT NMPAMOYro/ibHOM, TpaneuueBUAHON WM
TPEYrosibHOi (HOpMblL.

PekomeHayercsi npy NPOEKTUPOBAHUHU NPELYC-
MaTpUBATh MOHTAaX BUCSAYUX 000m04eK Oe3 siecos
U noamocteid. Orpaxaaoltue 31eMEeHTb! B Ipolecce
MOHTaXa YKJIalblBAIOT Ha BaHTbI, 3aKPEIJICHHbIE
B ONOPHOM KOHTYpe. [TonoxxeHue BaHT nepen yk-
JIAAKOM TUIMT M B MPOLIECCE MOHTAXA ONpeAesieT
¢dopMy 060JI04KH U NOAXKHO CTPOIO COOTBETCTBO-
BaTb NMPOEKTHOMY, YTO NOCTUTAETCs PEryJIUpoBa-
HHUEM UTUHbI BAHT.

13.6 Bucsiune 060104KH, KaK MPaBUIO, UME-
I0T 3aMKHYTbIH, B OCHOBHOM paloTaiouinit Ha
CXaTHe OMOPHbIA KOHTYp, BOCNMPUHUMAIOIIUI
pacnop BaHT U MNMepeaaLrii TOJIbKO BEPTUKAIb-
HbIE Harpy3Ku Ha MoaaepXuBalouiue KOHCTPYK-
LU,

13.7 OnopHblit KOHTYp MOXET OblTb BbINOA-
HEH B BMAE KOAbLA (KPYI/IOTo, 3JUJIMMNTHYECKOro
WU OBAILHOIO) WKW MHoroyroabHuka. Ero och
MOXET ObiTb OYEepYE€HA NO NMAAKON NAOCKON KU
NPOCTPAHCTBEHHOU KPUBOW WNKU COCTOATb U3 He-
CKOJIbKMX OTPE3KOB NMPSMbIX, MNOCKUX U MPOCTPaH-
CTBEHHbIX KpHUBbIX. KpMBOJMHEIHHbIII OMOPHbIM
KOHTYP MOXET ObITh AJisl YIPOUIEHUSI M3TOTOBME-
HUSI €r0 2JIEMEHTOB 3aMEHEH BMWUCAHHBLIM WU
OMUCAHHBIM TOJUTOHANIBHBIM.

13.8 Ha ctanuu MOHTaXxa A0 3aMOHOJIMYMBA-
HUA LBOB MCXAY IUIMTAMH, KOrga KOHCTPYKUMUA
npeacrapisieT coboi BAHTOBYIO CUCTEMY, HEODXO-



JIMMO TIpeyCMaTpuUBaTh MCpPbl A1 YMEHbLLICHUS
BENIMUUHbI U3rMOAIOILMX MOMEHTOB B KOHTYpE,
CTPEMSICh K TOMY, 4TOObI OH OblN YCIOBHO 6€3M0-
MCHTHBIM TPU OCHOBHOM BMIE MOHTAaXHOW Ha-
rPY3KH U MCMbITbIBAI HE3HAYUTENbHbBIE M3rnbalo-
LME MOMEHTbI NPY OCTAIbHBIX KOMOUHALMSIX Ha-
rPY30K, BO3MOXHbBIX IpH MoHTaxe. [List aToro ocb
KOHTYpa N0MXHA UMETb ouepraHue, OJIM3KOe K
KPUBOIt AaBfieHUs OT pacrnopa BaHTOBOW CeTH, a
NMOCAEA0BATENbHOCTb HATSKEHUST BAHT ONpeAes -
€TCSl pacyeToM.

13.9 MeTonb! pac4yeTa, OTHOCSIIIIUECS K ILIOC-
KOMY KOHTYPY, MOXHO MPUOJIMXEHHO pacnpoct-
PaHUTb HA ACTUIAHMPOBAHHBINA (HENAOCKHKIA) onop-
HbIi KOHTYpP, MOCKOJIbKY OH OOBIYHO ONUpaeTcs
Ha OCTaTOYHO YacTO PACIONOXEHHbIE ONOPb! UK
CIUIOLLIHbBIE CTEHbI, BOCIIPMHUMAIOLINE BEPTUKAJIb-
Hble (CXHMMAIOLKE U PACTATUBAIOLINE) YCHIMS, A
cama JeryiaHauMs KOHTypa B OOJBILMHCTBE Cly-
4YaeB OTHOCHTEJNbHO HEBEJIMKA, OTKJIOHEHUSI OT
IJIOCKOCTA He npesbiltaloT 1/20 HauMeHbLIero
pa3mepa nepekpbiBAEMOro npoJsera.

13.10 B o6Gonoykax ¢ npssMOyrojibHbIM nja-
HOM [UlIsi YCTPaAHEHUS WM yMeHbllUeHHUs u3ruba-
IOLMX MOMEHTOB B 37IEMEHTaxX OMOPHOI0 KOHTY-
pa MOryT ObITb MCMOJAB30BAHbI TPOCHI-MOAGOPLI
(puc. 13.6), nepenamoliye yCHJIUSA OT BAHT B YIbl
KOHTYpa.

13.11 TloKpbiTUA Ha MPSIMOYroJibHOM IaHe
MOTYT MUMETb OPTOTOHANbHYIO CETKY BAHT W INpH
OTCYTCTBUM TpocoB-nonbopos. Benencrsue Toro,
4YTO NpHU OObLIYHOM crocoBe MOHTaXa TakKuxX Mo-
KPbITUI B ONOPHOM KOHTYpE BO3HUKAIOT Gonbline
M3rubalollMe MOMEHTDI, BbI3blBAIOUIME YTSXKe/e-
HUE KOHTYypa, NMpU NPOEKTUPOBAHUU 000JOUYEK
pEeKOMEHAYeTCsi MpenycMaTpUBaTh CaeayloLlylo
MOCAEeI0BATENbHOCTh MOHTAXa [JIMT: MMOC/AE YCT-
POMCTBA OMOPHOro KOHTYpa ¥ MOHTaXa BAaHTOBOM
CETH YKJIaAbIBAIOTCS U BKJIIOYAIOTCS B paboTy mim-
Thl, CMEXHbIE C OMOPHBIM KOHTYPOM.

I1AuTBl COEAMHSIOTCS C KOHTYPOM, C BaHTa-
MU U Mexay coboit. Takum obpa3om, Ha 3TOM CTa-
IHK MOHTaXa KOHTYp U MPUKOHTYPHbIE PSAbl UIUT
00pa3yloT XeCcTKYI0 3aMKHYTYI0 pamy (puc. 13.7),
KOTOpasi BOCIIPUHUMAET U3TMOaK01Me MOMEHTDI OT
nocaenyouux Harpy3ok. I1pu aTom ynaercs uzoe-
XaTb YTSDKEJEHUS! KOHTYpa, TaK KakK u3rubaroliue
MOMEHTbI, BOSHMKAIOLIIKE MpYU MOHTaXe, BOCNPHU-
HMMAIOTCSI KOHTYPOM COBMECTHO C MTPUMbIKAIOLLUM
K HEMY psaoM NauT. CBg3b MeXay IUTMTaMK U KOH-
TYPOM OCYLLECTBASAETCS CTa/lIbHbIMU TOJ0CAMU —
XECTKUMM B FOPU3OHTANLHON TJIOCKOCTH U rMb-
KMMHU B BEPTUKaIbHOIA. [Tonepe4yHoe ceuyeHue ornop-
HOTO KOHTYpa Ha3HavyaeTcs U3 YCJ0BHS paboThbl ero
B cocTaBe 000/104KH U BOCIIPUSITUS U3rMBaOLIMX
MOMEHTOB, BOZHMKAIOLLMUX NPU MOHTaXe Nepsoro
psia TUIMT.
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a) 2 6) 13 2

\

[

a — CUCTEMA NaApaICTbHbIX BAHT, 6— OpPTOrOHajJIbHasA BAHTO-
Bas ccTb; / — Tpochl-noaGopel; 2 — cXaTble YNeMEHTbl Onop-
HOro KOHTYpa; 3 — BaHThl
Pucynox 13.6 — HcnonbzoBaune Tpocos-noaGopos B
BHCAYUX 000JI0YKAX HA NPAMOYroJAbHOM NAAHE

[ 1]

1]

N

n
mi
1

NN

I — onopHblit KOHTYp; 2 — nAnTa; 3 — BaHTHI

Pucynox 13.7 — OnopHblil KOHTYP, YCHIEHHbIA NPHKOH-
TYPHBIM PHAOM KT

13.12 OnopHbIi1 KOHTYp BUCAYKX 000JI04EeK
PEKOMEHAYETCSl MPOEKTUPOBATh U3 COOPHOTO MU
cOOpPHO-MOHOJIMTHOTO Xene3oberoHa. Jlonyckaer-
Csl MPUMEHEHHE U MOHOJMTHOIO Xesie300eTOHa.
ITockonbKy ONOpHbIA KOHTYp paboTaeT B OCHOB-
HOM Ha CXaTue, CleAyeT CTPEMUTLCS K MPUMEHe-
HUIO OETOHA BBICOKOIrO KJjiacca Mo MPOYHOCTHA Ha
cxartue u ero 3hheKTUBHOMY apMUPOBAHUIO [IPO-
JIOJIbHBIMU CTEPXHAMHU Kiacca A400 u Bblllle, ceT-
KaMHU U ap. PekoMmeHayercsi Takxke NpUMeHeHME
Tpy60OeTOHA.

[ns obneryeHusi COOPHLIX 3MEMEHTOB OIOP-
HOrO KOHTYpa OHM MOTYT NpeayCMATPUBATBLCS KO-
pbiToo6pa3Horo ceyeHus. [1os0cTh CTaILHBIX UIU
Xene306€ TOHHBIX KOPhITOOOPpa3HbIX 3JIEMEHTOB 3a-
nonHsiercss 6eTOHOM Mocae MOHTaxa.

13.13 Lllar BaHT 1 pa3Mepsl MJIUT CJAEAYET Ha-
3HayaTh UCXOAs U3 HEOOXOAMMOCTH CHUXEHUS Mac-
cbl 000/04YKM, COKpALLUEHUSI CPOKOB €€ MOHTAaXa,
C y4€TOM LLara ornop o KOHTYpY, YJleHeHHUs cOop-
HBIX 3/IEMEHTOB OMOPHOro KOHTYpa U PacnoioxXe-
HHUsl COCPEAOTOMEHHBIX HArpy3oK, KOTOpblie LieJie-
coo0pa3HOo NepenaBath B Y3/ibl flepeceYeHHs BaHT.
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13.14 B obosoukax ¢ napanjienbHo pacrnoso-
XEHHbIMU BAHTaMH, B 1IBaX, MepreHAUKYISIPHbIX
BaHTaM, U B 000JIoYKaX C paaudasbHbIMM BaHTa-
MU, B KOJIbLIEBbIX 1lIBAX PEKOMEHYETCsl yCTaHaB-
JIKBAaTh KOHCTPYKTMBHYIO apmartypy, obiuasi nio-
Liadb MOMepPeyHoro ceyeHmst KOTopoii npuHuMa-
eTcs He MeHee 15 % ruloluaau NornepeuHoro ceye-
HUS BaHT. B KauecTBe Takoil KOHCTPYKTUBHOI ap-
MaTypbl pEKOMEHAYETCS UCTONb30BaTh U apMary-
DY, C MOMOLLLIO KOTOPOU TUIUTHI KPENSITCS K BaH-
TaM.

13.15 JIng HecyuwiMx 371€MEHTOB BUCAYMX [10-
KPBITHI cleflyeT NPUMEHSITh:

CTEPXHEBYIO TOPSYEKATAHYIO apMaTypPHYIO
ctanb KjaaccoB AS00 u Bbllle;

KaHaThl oguHapHoit cBUBKMU no I'OCT 3062;
3063; 3064,

KaHatb! ABoiHO# cBuBkM no FOCT 3066, 3067,
3068, 3081, 7669, 14954;

KaHaThl oauHapHo# cBuBKH o FOCT 3064 u3
Kpyrioi ouMHKoBaHHoii no rpynne 2KC npososo-
K1 AnameTpom 2,6 MM U Goee;

KaHaThl 3akpreiThie Hecywue no T'OCT 3090,
7675, 7676, 18901;

NYYKU M Mpsiiv napainenbHbIX MpPOBOJOK,
bopMupyeMbIX K3 KAHATHOI [1POBOJOKH, YAOBACT-
Bopsitouteit Tpedosanusm TOCT 7372, u nmapan-
JIENIBHO YIOXEHHbBIX OLMHKOBAHHbIX MPOBOJIOK 10
['OCT 3617.

13.16 CrasibHble KaHATHI At YCTPAHEHUS He-
ynpyrux aedopMarinit 10JXHbLl ObITh NOABEPrHY-
Thbl NPeABAPUTENIbHOI BBITSIKKE YCUANEM, PABHLIM
NMOJIOBUHE YCTAHOBJICHHOIO FOCYAAPCTBCHHLIMH
CTaHIAPTaMHU UM TEXHUUYECKUMU YCTOBUSIMU pa3-
PLIBHOTO yCWJIMSl KaHata B LEJIOM (a MPU €ro oT-
CYTCTBMH B HOPMAX — IMOJIOBUHE ArperaTHoit npouy-
HOCTH BHUTOFO KaHaTa).

PekomenjyeTcsi NpeuMyIHECTBEHHO NPUMEHATD
OLIMHKOBAHHbIE KAHATHI C MAKCUMANbHBIM LIATOM
CBMBKM M JIMHEHMHBIM KaCaHUEM MPOBOJIOK.

[IpyMeHeHHe KaHATOB, MYYKOB M Mpsiieil u3
MPOBOJIOKH NTHUAMETPOM MeHee 2,5 MM He peKo-
MEHAyeTCS.

13.17 Tlpu ornpeneneHUMn pacueTHOTO COMpo-
TUBJICHUS CTAJbHOIO BUTOTO KAaHATa C MeTallin-
YECKMM CEepIEYHUKOM YUYUTBIBAIOTCS 3HAYEHHUE
pa3pbIBHOTO YCWJIMSI KaHATa B LIEJIOM, YCTAHOB-
JICHHOE TOCYNapCTBEHHbIM CTAHIAPTOM WM TeX-
HUYECKMMM YCJIOBUSIMM Ha KaHaTbl (@ MPU ero ot-
CYTCTBMM B HOpMaX — arperarHoi nMpoYyHOCTH BUTO-
ro KaHata) ¥ K03 ULUMEHT HanexHocTH y,, = 1,6.

Moaynb ynpyroctu ny4ykoB M KaHaToB U3 Ma-
pannenbHO YAOXEHHbIX MPOBOJIOK CJleNyeT MPUHKU-
MaThb paBHbiM 2,01 10° MTITa.

PacueTHble CONPOTUBIEHUS! U MOAYIU YIpY-
rocTU CTePXHEBOI apMaTypHOM CTanM BCex KJiac-
COB M apMaTYpHOI NpPOBOJIOKM KnaccoB A u B,
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apMaTypHbIX KaHaTOB Kaacca K npuHUMAIOT B CO-
otBeTcTBUU ¢ 0. 2.2.2 CIT 52-102.

KoaddruueHTt ycnosuit paboTsl BAaHT MPUHHU-
maetcs y, = 0,9 A Bcex BUAOB apMaTypPHBIX H3-
Aenuit anamerpom a0 40 mm ny, = 0,85 ans crans-
HBIX KAHATOB AMaMETPOM CBblle 40 MM.

13.18 B onopHbIX KOHCTPYKLMAX BAHThI 3aK-
PEIISIOTCA NIPU NOMOLLUM aHKePHLIX ycTpoicTs. [To
KpaiHed Mepe Ha OJHOM M3 KOHLIOB BaHTBI JOJIX-
HO ObITb peryJiMpyeMoe aHKEpHOe YCTPOWCTBO,
obecrneynBarolLee BO3MOXHOCTb PETYJIUPOBKY 11U -
HbI BAaHT BO BpeMsI MOHTaXa U MpeaBapUTeSbHOrO
HanpsxeHus. Insi koMneHcauuMu noTepb YCUIUA
HATSDKECHUS 110 JUIMHE BAHT, BOSHMKAIOUIMX 33 CYET
CHUJl TPEHUS B Y3/JlaX UX MepeceyeHUil, peKOMeH-
JyETCSl B HAMpPAraeMbIX KOHCTPYKLHUSX C OpTOro-
HAILHOI BAHTOBOM CETHIO MPENYCMATPUBATH PEry-
JIMpyeMble aHKEPHBIE YCTPOICTBA ¢ 0OOMX KOHLIOB
BAHTbI.

s BaHT M3 CTEPXHEBOH CTAIM PEKOMEHIY-
€TCS IPUMEHSATh B KQUE€CTBE PErYJIMPYEMbIX aHKEP-
HbIX YCTPOHCTB XBOCTOBMKH W BTYJIKH C pe3bboit,
COeAuHsiEMbIE C BaHTaMu cBapkoii (puc. 13.8). T1pu-
BapeHHbIE K BAHTaM 1IAHObI UM KOPOTLILLH (pHC.
13.9) MoryT ciyXuTh HeperyaimpyeMbiMU aHKepa-
my. KoHCTpykuHMsi aHKepa He AOJMXKHAa CHUXAaTb
HECYLUEH CMOCOOHOCTH BaHT.

Jnst BAaHT U3 ropsiyeKkaTaHbiX apMaTypPHBIX CTa-
JIei Mpu COEAMHEHUU CTEPXHENH U MPUCOEAMHE-
HHUHM K HUM XBOCTOBMKOB U3 PABHOMPOYHOro Me-
Tanna peKOMEHAYeTCs MPUMEHSITb KOHTAKTHYIO
CTHIKOBYIO CBapKy.

BanTol U3 cTepXHEBOIl cTanu ¢ neperubamm
NPOEKTUPOBATh HE PEKOMEHIYCTCSI.

Jlns BaHT M3 CTaNbHbIX KAHATOB PEKOMEHAYET-
Csl MPUMEHSITb TMb3OKIWHOBBIE aHKephl (pUC.
13.10) unu aHkepsbl, 3a7UBaeMble CriaBamu.

Jnst 3anMBKU KOHLIOB CTa/IbHbIX KAHATOB B aH-
Kepax PEeKOMEHAYETCS MPUMEHSITh CIJIaB MapKu
LAM 9-1,5]1 no TOCT 21437,

a) 6)

a — C pacyeTHbIM COMPOTUBAECHUEM, paBHLIM pacyer-
HOMY COIIPOTMBICHKIO MaTepuana BaHT, 6 — ¢ pacyeT-
HBIM COMPOTHUBAECHHUEM, MCHbIUHM PACUCTHOIO CONpo-
THBJICHIMA MaTepHana BaliT,
I — panTa; 2 — XBOCTOBHK: J — KOHTAKTHasI cBapKa; 4 — To xc,
ayropas

Pucynox 13.8 — Ankepol BAHT U3 CTEPKHEBO# CTAJM,
peryJjiMpyemMsie ¢ NOMOLbI0 XBOCTOBHKOB H3 CTanu
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a4 — KOpOThIlIeH; 6 — LWalbwl;
I — Banra; 2 — KopoTbiwuy; 3 — cBapka; 4 — waiiba
Pucynok 13.9 — Heperyaupyembie aHKEPb! BAHT U3 CTEp-

XKHEBOH CTAJIH, BbINOJIHACMBIC C MOMOLIbIO NPHBAPCHABIX
JJICMCHTOB

1 — BaHTa; 2 — rMb3a; 3 — KAuH; 4 — onopHast raiika

Pucynox 13.10 — Tuian30KIHHOBOK AHKEp ANS BANT M3
BBICOKONPOYHOil NIPOBOJIOKM H CTAJIbHLIX KAHATOB

JUist neraseit aHKEpOB CTaJIbHBIX KAHATOB pe-
KOMEHAyeTcss MPUMEHATb ctanb mapku 295-111
09T2C-4 no 'OCT 19281, a Takke CTanb Mapok
20-6-T u 45-6-T no 'OCT 1050 B HopMmanu3o-
BaHHOM COCTOSIHUU.

13.19 BaHTBI U3 CTEPXHEBON apMaTyPHOIl CTa-
JIA JOJDKHBI, KaK MPaBUJIO, pACMOjIaraThCsl BHYT-
py1 6eTOHA ¥ UMETb 3aLUMTHBIA CJAOW TONMUIMHON
He MeHee 25 MM. st 3Toro 060/104Kka B OONBILKH-
CTBE C/lyyaes A0MxHa ObiTh pebpucToit. ITpn aTom
pebpa MoryT BXOAUTb B COCTAaB TJIUT MOKPBITHIA
HUJIM KOHCTPYHUPOBATHCA B BUNC OTHEJIBHBIX 3JIEMEH-
TOB, MOABELUEHHKIX K BaHTaM. B 3TOM ciyuae camu
[UIMTHI 11e/1€CO000Pa3HO I1POEKTUPOBATE MMAIKHUMH.
Kak peOpucTtbie, Tak ¥ IMaaKue manuTbl pEKOMEH-
JtyeTcsl MpeJlyCMaTpUBaTh U3 JIETKOro 0ETOHA C YK-
JIanKOW 1o HUM 3¢ deKTUBHOTO yrernaurens. Bos-
MOXHO COBMEleHKe B JIErKOOCTOHHBIX IAMTaX
HECYILUMX U Orpaxaaloluux (Teruion30MUpyIOLIMX)
dbyHKUUiA.

13.20 JIns 3aluuThl BAHT U3 BBICOKOMPOYHOI
CTajy OT KOPPO3UU PEKOMEHAYETCH IMPUMEHSThH
MPEUMYLIECTBEHHO OLIMHKOBAHHbIE KAHATBI.

BaHTb! TAKXKE MOT'yT ObITH MPOMYILIEHbI BHYTPH
TpyOOK, 34MONHAEMBIX IMOC/AE HATSXEHUS BAHT
LIEMEHTHbBIM PACTBOPOM MO AABJEHUEM UJIM Clie-
LHHATbHBIMHU @aHTUKOPPO3UOHHBIMHU COCTaABAMMH.

CIlI 52-117-2008*

13.21 D¢ dexTUBHBIM CITOCOOOM 3aLUUTHI BAHT
OT KOPpO3UU SIBJISIETCS MPEJBapUTESIbHOE HaMpsi-
XeHne 000MoUKH.

IIpeaBapuTeNbHOE HANPSXKEHUE BUCTYNX 000-
JIOYEK peKOMEHIYETCS OCYLUECTB/ISTh AOMKPAaTaMH,
C NOMOUIbIO TIPUIPY3KH (BPEMEHHON HArpy3Koi
WU BEPTUKAIBHBIMU OTTSKKAaMM), C MOMOILLUBIO
YKIaAKy B LIBbI MEXAY IUIMTAMHU OeToHa Ha Ha-
npsraiouleM LeMeHTe. BennuuHy npeasapurensHO-
ro HamnpsXeHUs Ha3HayaloT C yYeTOM HOPMAaTUB-
HO¥M BPEMEHHOI HAarpy3Ku U MoTephb HANIPSDKEHUS.

Ipu ucnonbs30BaHUU HAMPSITAIOLIETO LIEMEHTA
IIMPUHA LIBOB MEXAY IUIMTAMM M UX apMHpOBa-
HHME Ha3HAYaloT M3 YCAOBHS AOCTUXECHUS HEOGXO-
IHUMOU BEIMYMHBI CAMOHAIPSKEHUSI.

TTpu npenBapuTeENsHOM HANPSDKEHUU C MOMO-
IO JOMKPAaTOB 3aMOHOJMYUBAHUE KOJNbLEBBIX
CTBIKOB Me€XAy [UIMTAaMU MPEeayCMaTpUBAETCA A0
HATSKCHUS BAHT C NPOMYyCKaMK B Mecrtax, fnpe-
MSATCTBYIOIMX HATSDKEHUIO BaHT.

IIpu npeaBapUTENbLHOM HANPsXXEHUH C MOMO-
LIBIO IIPUTPY3KH, YKIAABIBAEMOI Ha IUIMTHI, NOA-
BELUMBACMOIl K BaHTaM WIM CO34ABAaEMOM OTTLK-
KaMH, 3aKpeIUICHHBIMY B HIDKEIEXKALHUX KOHCTPYK-
LMSAX, CTBIKM MEXIY IUIMTaMU 3aMOHONUYHUBAIOT
coracHo pekomeHaauusm . 13.12 Hacrosiero CIT.

13.22 Tlpu npoeKTUPOBAHUMU BUCIYUX 00ONO-
YeK OTPULIATENIbHOM raycCOBOi KPUBM3HBI, Mpel-
BapUTEJIbHOE HAMPSXXEHUE KOTOPBIX OCYUIECTBIISA-
€TCAd C MOMOIIBIO NPUTPY3KH, BHI3BIBAIOLICH
yYMeHbIlIEHHE YCWIMI B HalIpsiraeMbIX BaHTax, pe-
KOMEHAYETCSI MIPUHUMATL BO BHUMAHME, YTO pa-
60Ta OCYLUECTBIAETCS B CAEAYIOUIEM MOPSAKE:

yKJIaKa U 3aKperyieHue IJIMT MOKPHITUA Ha
CMOHTUPOBAHHOM U BBHIBEPCHHOI BAaHTOBOW CETH;

NpUrpy3Ka MmOKphITUSI;

3aMOHOJIMYHUBAHHUE LLIBOB, PACITOJIATAEMBIX HOP-
MaJIbHO K HECYLIIMM BaHTaM, T. €. KOJIbLEBbIX LLIBOB
B LUATPOBBIX MOKPLITUSIX U UIBOB, PACMONIOXEH-
HBIX BA0Ab CTa0MIM3HUPYIOIUMX BAaHT, B CEIJIOBUA-
HBIX [TOKPBITUSX;

0ocBOOOXIEHHUE MOKPLITUSI OT BpeMeHHOil Ha-
rpy3KkH nocjie Habopa 6€TOHOM B LIBaX HEOOXOAU -
MO MPOYHOCTH;

3aMOHONMYMBAHME BCEX OCTAJIbHLIX LIIBOB, Oe-
TOH KOTOPbIX HE MOJYy4aeT IPEeABAPUTENbHOIO Ha-
MPsXKCHUA, OOHAKO BO3MOXHOCTb PaCKpBITHA B
HEM TPELUH B 3HAYMUTEIBHOI Mepe yMeHbllieHa
0O1UMM MOBBILIEHUEM XECTKOCTU OBONIOUKH.

13.23 Bo Bcex ciyuyasx MpoexTUPOBAHMS BUCA -
yux 0607104eK peKoOMeHayeTcs OeTOH B 1UBBI, pac-
MONI0XeHI1ble MeXIy ONTOPHBIM KOHTYPOM M Kpai-
HUMM TUIUTAMM, YKIAAbIBaTh B MOC/AEAHION OYye-
pellb C LIe/IbI0 YMEHbLIEHHSI KPaeBbIX U3rnbaloLnx
MOMEHTOB. JIJ1s 3aMOHOJIMYMBAHUS 3TUX LIIBOB pe-
KOMEH/J1yeTCsl UCTIONBb30BaTh OETOH Ha paciuupsio-
LEMCSL WY HaMpAraloleM UeMEHTe.
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13.24 B npenenax nnouanau MIMT paspeLaeTcs
NpeayCcMaTpyBaTh NPOEMbl NPYU YCIIOBUH, YTO 3TO
HE OTpaxaercss Ha UX Hecylueil CrocoOHOCTU B
MpoLECCe MOHTaXA. B mamnTax, MpuMBIKaKOILUX K
KOHTYpY, He peKOMeHIyeTcs ycTpauBath Gonblume
TIPOEMBI, CITOCOOCTBYIOLME OCTIA0AEHUIO CEUEHHS
nuthl Gonee yem Ha 50 %.

PekoMenganuy no pacyery

13.25 Pacuer xene3o0eTOHHBIX BUCAYUX 060-
JIOYEeK TPOU3BOAAT MO MpeAeabHbIM COCTOSTHUSAM
cornacHo Tpe6oBaHusM CHull 52-01. ITpu atom
YCHUIUSA B NIEMEHTAX BUCSYETO MOKPBITUS B MOH-
TaXHOMW CTaIuy ONMpPEEIsIoT A BAHTOBOW CeTU B
COOTBETCTBMHU C peKOMeHauusamu nn. 13.26-—13.41
Hacrosiniero CIT. Yka3aHHbIe pacyeTsl SIBASIOTCA
npeaBapUTe/bHbIMHU, T.K. BELYTCS B JMHEHHOI
noctaHoBke., OKOHYATENbHBIA PAcCyeT MPU NMpoeK-
TUPOBAaHUU PEKOMEHAYETCS BBHINOJIHUTD C NPUMeE-
HeHneM DBM no aeopMHUpOBaHHOM CXEME C yue-
TOM TeOMEeTpUYECKOM U Hpu3nyeckoi HeJMHERHO-
CTH.

PacueT cTasbHBbIX AeTaieil U 371EMEHTOB, BXO-
ISILIMX B COCTaB BUCSIYErO MOKPHITUSL U paboTalo-
LIVX B MpOLiecce MOHTaxXa WY 3KCIUlyaTauuu 6e3
y4yeTa OKpyxamwulero 0eroHa, NOMXEH MPOU3BO-
nuThes corniacHo Tpebosanusm CHull 11-23.

ITpu ornpeneneHMU pacueTHLIX YCHIUIA B OTIOP-
HOM KOHTYpE Y BaHTax rpeaBapUTeabHO Hanpsara-
€MbIX KOHCTPYKUHMIT HEOOXOAUMO YYUTHIBAThL YCH-
JUsl, BO3HMKAIOUIME B NIPOLIECCE MOHTAXa KOHCT-
PYKUMM M 3aBUCSILUUE OT TIPUHSITOrO B TIPOEKTe
criocoba ee NMpeAHATIPSKEHUS.

Pacuer o06oj049eK ¢ pagHaibLHOM
H NepeKpecTHON CUCTEMAMH BAHT

13.26 TIpocTefiltiuM BMAOM paauajibHON CeT-
KM, LIHPOKO HUCIIOJIb3YeMOMH IpU CTPOUTENbLCTBE
BUCSYUX 000JI0YEK MMOJIOXKMUTENBHO! rayccoBoi
KpUBM3HBI (CM. puc. 13.2), siBAsiETCS CETKa, B KO-
TOPO# BaHTh! PacOJIOXKEHb C OIMHAKOBLIM YIJIO-
BBIM LlIaroM, a o6pazoBaHHas UMU MO pABHOMED-
HOM HarpysKkoit MOBEPXHOCTb UMEET B LEHTPE rO-
PU3OHTATLHYIO KacaTesibHYIO IUTOcKOCTh (puc. 13.11),
EnuHcTBeHHOM hopMoit cXaToro ycnoBHo 6e3mo-
MEHTHOTO OMOPHOTO KOHTYpPa TaKO# paBHOMEPHO
HarpyXeHHOW CETH SIBJIAETCS BJUIMIIC, LIEHTP KO-
TOpPOrO COBMNAAAET C OPU3OHTAIBLHOM MPOEKLUE
y3na ceTH (M OKPYXHOCTb, T. €. 3JUITUIC, SKCLEHT-
PUCHUTET KOTOPOTO paBeH enuMHuLe). Pacriop H (ro-
PM3OHTATLHAS TPOEKIIMS YCUNMS) BaHTHI OIpe-
ZIEeNSIoT 1o (popMyne

qO.I‘3

H =
6/ °

(13.1)
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y
A=A
qro.
I"LH L '
]LS_ , _7\.4‘]‘;
3 r2 rols
A

| — OMOpHBIA KOHTYp; 2 — LEHTpAIbHOE KOMbLO; I — BaHThI

Pucynox 13.1]1 — PanuanbHas BaHTOBas CeTh ¢ MOpH-
30HTA/IbHOI KacaTebHOM B y31e

rae o — YrJI0BOW l1ar BaHT, paj;
r — pacCTOsSIHUE MEeXIy IMpPOEKLUAMU Ha
COPU3OHTAJIBHYIO TUIOCKOCTb y3/ia CETH
M TOYKM KperUICHUsl BaHTbl K OMOp-
HOMY KOHTYPY (paanyc-BeKTOop);
f — cTpena npoBUCAHMSs BaHT.
JanHa paHT L MoXeT ObITh BbIYMCEHA IO

dopmyne
f 9 2
L=rfl+—
Sﬂ,
rae n =p/r.

BenuuuHy npoaonbHoit cunbl N, neicrBylo-
uieit B 11060M CEYEHUM OTIOPHOIo KOHTYPa U LieH-
TPaNbHOrO KOJbLA TMPU YCJNOBUM OTCYTCTBUS B
HMX U3rHOAIOIINX MOMEHTOB, HAXOAAT U3 BbIpa-
XeHUst

(13.2)

b
N -9 at - x? (a2 —bz),
6f
MakcumanbHoe ¥ MUHUMMabHOE 3HayeHus N
PaBHbI

(13.3)

qga’h B qab?

Nmax: G—f—’ min — 6f
M UMEIOT MECTO COOTBETCTBEHHO B TOUKAX C KOOP-
auHataMu (x = 0; y = 1b); (x = xa; y = 0).

13.27 B paccMaTpuBaeMoil CeTH npu odepra-
HUM OMOPHOTO KOHTYpa, OTJIMYAIOLLEMCS OT Kpy-
rOBOro, yCHUIMS B BAHTaX HE OQMHAKOBbI. s TOrO
yT0ObI paivaIbHAsI pABHOMEPHO Harpy>X€HHasl CETh
C MOCTOSIHHBIM YIJIOBBIM LIATOM BaHT IPU PaBEH-
CTBE YCWIMI B BaHTaX UMesa CXaTbli YCJIOBHO
0e3MOMEHTHBII KOHTYP, HEOOX0AUMO COOMI0IeHUE
CJEAYIOUUX YCIOBUIA:

a) Harpy3ka Ha 0GOJIOUKY NOJIKHa ObITh paB-
HOMEPHO pacrpe/leeHHOM;

6) npoekuus y3Ja CeTH B ILJIaHE AO0JXKHA CO-
BIAaAaTh ¢ OOHUM U3 (POKYCOB IITUTCA, KOTOPDIi
Y B 9TOM CJiy4ae SiBJISIETCSA €AMHCTBEHHO BO3IMOX-
HOil (opMoi 6e3MOMEHTHOro KOHTypa (puc.
13.12);

(13.4)
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Pucynox 13.12 — PannanbHo-BAHTOBAA CHCTEMA € Y3JIOM
B QoKyce Iannca

+><

B) yroj rnoaxonaa f BaHT K y31y B BEPTMKa/b-
HOW TUJIOCKOCTH JOJIKEH U3MEHSTHCS 110 3aKOHY

3
B=n(;—3-l]~ (13.5)

Pacniop BaHT H Takoit ceTH ONpedensiioT no
dbopmMmyne
gob’

H-= 7 (13.6)

13.28 [lpu KpyroBOM OuYEpPTAHUU OMOPHOrC
KOHTYpa M pacroyioXeHHH Yy3/1a paalalibHON CeTH
B LUeHTpe kpyraa =b =R, 3 = 0; Hu L onpene-
as10T o ¢opmynam (13.1) m (13.2) npu r = R =
= const

4R’
6f
13.29 Kpurtuieckyio nponosbHyio cuay N, B

MAOCKOCTH KPUBU3HBI KPYrOBOrO OMOPHOIO KOH-
Typa peKOMeHAYeTCsl ornpeneisTh no gpopmyne

N, =2JAk,, (13.8)

N (13.7)

rae ki 24'13’
A — u3rnubHas XeCTKOCTb KOHTYpa.

13.30 Popma BucAYei LWATPOBOI 060M0UKH
KPYroBoro ouepraHusi B njaHe (cM. puc. 13.3) u
BEJIMYMHA PACUETHBIX YCUNWIH B €€ 3eMEeHTaxX NpH
3a0aHHON HArpy3Ke OMpeAensiioTesl CAeAyoUNMU
reOMETPUUYECKUMU NapaMeTpamMu:

paAinycoM KOHTYypa R;

BEJIMYMHOM [TOABEMA LIEHTPAIBHOTO KO/bLA HAjk
YPOBHEM KOHTYPHOTO KO/bla f};

YITIOM HAK/OHA BAHT Y KOHTYPHOIO KOMbLA O
WK Y UEHTPAIBLHOrO Koablia 3.

Ipu paBHOMEPHO{ Harpy3ke Ha MOKpPbITHE
BEIMYMHBL N = fi/R, o, n B, cBA3aHbl MeXay CO-
00 OTHOWEHUAMM

:M- M- _ B-oy _ v.  (13.9)

B'z’z 3
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[nsi obecrieyeHUsi HapyXHOro BOAOOTBOAA C
MOKPBITUS IOJKHO BBIMONHATLCH YCIOBUE

o, 20, (13.10)

a YKJIOH KPOBJIM B LICHTPE He JOJIXEH IMpeBbILIaTh
TNpe/esbHO I0MYCTUMOrO HOpMaMy 3HayeHus [f],
T.e. B<IB,]

13.31 ITpoexTHas reoMeTpus NOKPLITUS 0becC-
neynBaercda TOYHbIM Ha3HAYCHUEM

L=RyJl+n? +1,8v2. (13.11)

Pacnop Bant H onpeaensor no ¢opmyne

_ R
6v

PacyeTHyl0 npononbHyio cuity N B KOHTYPHOM
M LEHTPAJIbHOM KOJIbLIAX OIpeaesiioT Mo GhopmyJie

LS
6v
13.32 Ilpu BeimonHeHun ycnosus (13.10) Bec
TMOKPBITHS NIepeaaeTCsl Ha LIEHTpallbHY!o onopy. Ocan-
Ka €€ OCHOBaHHMs1 MOXET OKa3aThCsl MTPU 3TOM CyLue-
CTBEHHO OoJibllei, YEM OcaKa OIop KOHTYpa.
[ToaBop ceueHuit 31eMEHTOB NPY 3TOM BepeT-
Csl 0 YCWIMSIM, COOTBETCTBYIOLIMM OYEPTaHUIO
MOKPbITUS, 10 MPOABAEHUS ocanoK. eoMeTpuyec-
KUeE MapaMeTpbl HAYAILHOIO OUepTaHusl MOIyT ObITb
HaiaeHbl no dopMynam:

Ao Re_REY.
V_ZR\/I IOfl S[fl),

(13.12)

(13.13)

(13.14)

s (13.15)

B Boipaxenusax (13.14, 13.15):

(301 + 40R)’

ky = 1,1 5 —
(301 +4,R) +0,2g2R

(13.16)

rae @, — BEC y4acTKa OMOPHOro KOHTYypa € UIH-
HO, PaBHOI Lliary BaHT;

E=e/R;

e, — B3aMMHas 0CaJKa LEHTPATbHOMN U Mne-
pudepHitHoit onop;

4, = qoR.
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13.33 Ilpu nmeilcTBMM paBHOMEPHO pacrpene-
JIEHHOM Harpy3ku KpUTHUUYECKYIO MPOAOJBHYIO CHIly
N, B OMOPHOM KOHTYpE 1aTpOBOi 00OJOYKH B
MJIOCKOCTH €ro KPUBH3HBI OTnpeaensior rno ¢op-
myne (13.8) nipu

3 (13.17)

[Tpu Toit Xe Harpy3ke KpUTUYECKYIO MPOAOIb-
Hylo cuny N, B KOHTYpe M3 MJI0CKOCTH €ro Kpu-
BU3Hb! ONPEAENSIOT 110 dhopmyJie

(nl2 —1)2 BC ky R

= + y
(B+Cnlz)R2 nt (13.18)

cr

rae  n; — KOJMYECTBO BOJIH MPU NOTEPE YCTOM-
YUBOCTHU, 3aBUCsILLEEe OT HAJIUUUI U
KOJIMYECTBA CBS3EH;
B — XecTKOCTb KOJiblla Ha U3rubd 13 nioc-
KOCTH €r0 KPUBHU3HbI;
C — XeCTKOCTb Ha KpyueHHue;

ky =1,2nik,. (13.19)

13.34 Ilpu pacuyeTe UEHTPANLHON OMOPbI He-
00X0AMMO YUMUTBIBATb CAYHYAHHBIA 3KCUEHTPHUCH-
TET MPOAOJbHOTO YCHJIMS, BeJIUYMHA KOTOPOTO
rnpuHUMaeTcs pasHoii 0,1 paauyca kpyriaoit ono-
pbl win 0,1 paarMyca BOUCAHHOW OKPYXHOCTH, €CJIU
nornepevHoe cevueHUe onopbl nMeeT GopMy MHO-
rOyroJibHUKA.

13.35 Ha ouepranue ycioBHO 6€63MOMEHTHOIO
OIIOPHOI0 KOHTYpAa panyaibHO BAHTOBOI CETKH
¥ HA MONIOXKEHNWE €€ EHTPANLHOTO y3/a HUKAKKX
OrPaHUUYEHNI HE HAKJIAAbIBAETCH (OCh KOMbIIA MO-
XET COCTOATL M3 JIIOOOr0 YMCAQ NMPSMOJINHCHHDIX
M KPUBOJIMHEHHBIX OTPE3KOB, COMPSKEHHbIX MCXKAY
cO00#t TUIABHO WM C YIJIOM MCPEoMa).

3anaHHoi ¢opme KOHTYpa OTBEYaeT onpeine-
JICHHAsl CUCTEMA pacrnopos, HAMPABAEHHbIX B 3a-
NAHHBIA NOJIOC, OAHAKO 3a0aHHOW CUCTEME pac-
[OPOB COOTBETCTBYET LIENOE CEMEICTBO 3AMKHY-
TbIX KPUBBIX, 0 KOTOPLIM MOXET ObITh OYepUeHa
ocb 6€3MOMEHTHOIO KOHTYpA.

s pannanbHOM BAHTOBOM CETM cUCTEMA NO-
roHHbIX pacnopos Hg, obecnevnsaiomas ycnos-
11y10 6€3MOMEHTHOCTb KOHTYPA NJABHOIO OYEpTa-
HUsl, ONPeAeAsiCTCS BbIPAXKEHHEM

C

_ 1
Hy = ————, (13.20)

prsin”y
rne Y — Yroj Mexay npockuueit BaHTbl (pa-
NMYCOM-BEKTOPOM # TOYKH) U [10J10-
XHTEALHBIM HAMPABJICHUEM KACATENb-
HOI1;
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C, — npou3BoJibHasg MOCTOsIHHAsL, PaBHas
MOMEHTY NPOAOJbHOMR CHUJIbI B KOHTY-
pe OTHOCUTEJIbHO LEHTPAJIbHOTO y3/1a
ceTy,;

P — paauMyc KpMBHU3HBI KOJbLIA,
COOTBETCTBYIOILYIO CUCTEMY PaCIiOpoB Hw Ha
eMMHULY Yyrja OMpeRessioT o GopMyne

C
H = <1 __
¢ psin3y (13.21)
UIU

2 2 ”"”

re+2r’c —rr
H(p= C]"——'J—, (13.22)
rae r’' v r” — mnepsas U BTOpast MIPOU3BO/HbIE N0

¢ — yr1y MeXAy HayaJlbHbIM (PUK-
CUpPOBAaHHBIM HaMnpaB/ieHUEM U pa-
JIMYyCOM-BEKTOPOM.

HarpyxeHue paamanbHbIMKU CHJIAMU B COOT-
BETCTBUM C 3TUMHU (hpopMyTaMu gBisgeTcss Heobxo-
AVMBIM U IOCTATOMHBIM YCIOBUEM YCIOBHOM 0e3-
MOMEHTHOCTHU KOHTYpPa IpPOU3BOJILHON HOPMBI.

[Tpu 3apanHOM rpadpuuecku ouepTaHuu onop-
HOTO KOHTYpa B [UIaHE WM IPOMO3AKOCTH €ro
aHAJUTUYECKOTO BBIPAXEHHUsI KOHTYp pa3OuBaer-
Cs Ha OTpe3ku, NMocJie Yero HeoOXoauMble M
noacTaHOBKM B (opmynnl 3HAaYeHUst ' M r” Bbl-
YUCASIIOT PAa3HOCTHBIM METOIOM.

Cas13b Mexly MOrOHHBIM U YIJIOBBIM pacropa-
MU OMpeaenseTcsi BuipaxXeHuem

Hgr = H, siny. (13.23)

CucteMmbl pacnopos H, obecneuusatotuue yc-
N0BHY10 OE3MOMEHTHOCTb Y4aCTKOB KOHTYpa, HMe-
IOLLLMX OYEePTAHMUSL:

npsiMmoauHeitHbole H = 0;

LYrH OKPYXHOCTH, LEHTP KOTOPOi COBMaaaeT
C MOAIOCOM CHJI Hq, = C,/p = const (o6paTHOC
nojioXeHne HecnpaseauBo). M3 Toro, yto Ha Ka-
KOM-1160 yyacTke KoJibLa Hq, = const, HE cheny-
€T, YTO 3TOT Y4acTOK 00sA3aTe/bHO N0JKEH ObITh
O4YepYeH Mo Ayre OKpPYXHOCTH.

Cnyyalo ckaykooOpa3HOro U3MEHEHUA paauy-
Ca KPUBU3HLI B KAKOW-NMOO TOUKE NpU COXpaHe-
HUM TUIABHOCTH IMOBOPOTA KAcaTeJbHOM OTBEYaeT
pa3pbiB pyukuuu H.

I1pu mepenomMe OcHM KOHTYpa JUISi COXPAHEHUS
€ro He3HAYUTENbHbIX MOMEHTOB B TOYKE MEpeNo-
Ma HeoOXOnMMO TMPHUIOXHUTb COCPENOTOYEHHYIO

‘cuny H, onpenensiemylo no dopmyne

o
H = —r'—(ctgvl - ctgy,), (13.24)

TAEY, WY, — YDIbl MEXIY PalnycOM-BEKTOPOM r
M KACATENbHBIMH B TOUKE M1E€peIoma.



B yacTHOM ciyyae KOHTypa NMONMIOHAJIbHOM
¢opMbI ¢ HE3HAUYUTEBHBIMU MOMEHTAMHU Ha Tpo-
TSKEHMHU KAXA0M €ro CTOPOHbI Harpy3Ku JO/KHbI
OTCYTCTBOBATb, MOTYT A€MCTBOBATb NUILIb MPUJIO-
XXE€HHble B BEpIUUHAX COCPEAOTOYEHHBIE YCHUIUSI,
onpeaensieMbie 10 Gopmyne (13.24). Bennuuny
MpOAONLHOI cunbl N, AeiicTByloliiei B 11060M ce-
YEeHUM KOHTYypa, OTpEenesioT no ¢opMmyJe

H_ psin’y

N=-2 - = Hgpsiny. (13.25)

13.36 Bucsuue oGONMOYKH C OPTOTOHANBHOM
CMCTEMOM BaHT LieJiecOOOpa3HO MPOEKTUPOBATH B
BHIIE TOBEPXHOCTEMN 3/UIMNITUHYECKOTO napabosiou-
na, runepbonuyeckoro napabonouaa WM napa-
Gosiouaa BpalleHUs, ypaBHEHUSI KOTOPBIX, COOT-
BETCTBEHHO, UMEIOT BUA:

x2 y2

2=f|l5+35;
f a b

2 2

X Y.

z:fx—‘;z—-fy bz’ (1326)

x2+ 2

sz Rzy ’

rie  f — cTpena npoBMCa B LUEHTpPE 3JUIMNTH-
yeckoro napabosouaa unu napabono-
Waa BpalleHus;
So Jf, — CTpenibl NPOBHCA BAHT, ITAPALIENBHBIX
ocH x U y runepbonuyeckoro napabo-
Jouaa;
X, y, Z — A€KapTOBbl KOOPAMHATHI,
an b — TIONYOCH KOHTYPHOTO J/UIMIICA;
R — paauyc KOHTYpHO# OKPYXHOCTH.
YpaBHeHHUs AAIOT OMTUCAHUS MOBEPXHOCTH MPU
MOJIHOM Harpy>XeHUH BaHT.
Moronubie pacnops H,, H, B BanTax onpene-
ns0T no dhopMmynam:
IUTS ANTMNITHYECKOro napabonounna

2 2
qa gb
H = — = .
YR y T4y (13.27)
s runepbonunyeckoro napabonounaa
g+ p)a’ pb
H = = = —
x 2f. ’ y zfy > (13.28)
ans napabonouna BpallleHUs
2
qr-
H="—,
4f (13.29)

rae  p — AONOJIHUTENbHAS HArPY3Ka OT Hampsi-
raloWux BaHT Ha | M2,
Pacriop B BaHTax onpeaensiioT Kak MpoM3Bee-
HHE COOTBETCTBYIOLLErO MOFOHHOrO pacrnopa Ha
PACCTOsSIHME MEXAY BAHTAMMU.
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CHcTeMBl HOTOHHBIX PaCIIOpPOB Hy v H_pna pas-
JIMYHBIX OYEPTAHHI OMIOPHOrO KOHTYPA OpPTOrOHA/Ib-
HO# BAaHTOBOM CETH C ONHOM U NBYMSI OCAMH CHUM-
METPUM, A TAKXKe VIS MEPEKPECTHOU KOCOYroyb-
HOiA BaHTOBOH CETH C ABYMsSI OCAMHU CHMMETPHH
npuseneHs! B PykoBoncrse (11. 47 npunoxeuns b).

Pacyer 000104€eK C MOJHIOHAILHOM
CHCTEMO#MH BaHT

PacyeT noJHronanbHo-BaHTOBOM CeTH

13.37 [NonuroHanbHO-BaHTOBas CeTh BUCAYE
060JIOYKH A0KHA ObITh paccuMTaHa Mo Hecyllen
CMOCOOHOCTH Ha MOJHYIO PACYETHYIO HAarpy3Ky oT
COGCTBEHHOTO Beca MOKPBITUSL M CHEra, pacnoso-
KEHHOTO Ha Bceil ero nopepxHoctu. Kpome Toro,
[OJIXXHB! GBITH yYTE€HBl BO3MOXHbBIE HEpABHOMEP-
HOCTW CHeroBbix orTnoxeHuit cornacHo CHull
2.01.07. KoHTypHBI€ U YITIOBBIE BAHTbI pACCMATPH-
BAalOT KaK CHUCTeMYy I'MOKMX HHTE#, NpUKpEerJeH-
HBIX K y31aM ob1ieit BaHTOBO#1 ceTH. B ocHoBe pac-
yeTa Jiexar YCJIOBUSI paBHOBECHS Y3/I0B CUCTeMbI. B
KayecTBe npumepa Ha puc. 13.13 npuBeaeHa cxeMa
Hecywleil CUCTEMbl pacCMaTpHUBAaEMOrO BMCSYEro
MOKPLITUS IUIsi KBAaAPAaTHOIrO 3[aHUS pa3MepoM
48x48 M B mnaHe. KOHTYpHble BaHTb! pacnosioxe-
HBI C LWIaroM 3 M MO nepuMeTpaM KBaapaToB, yr-
NoBble — M0 HanpaBAeHWsIM AMAroHasel rniaaHa
(puc. 13.13, a). [To BaHTaM ynoxeHb! Xene3obe-
TOHHbIE TIUTHI (puc. 13.13, 6).

a)
(ol 1y 2 n Fﬁ‘r‘r—l'—-'—_j
L e e N e e e s e e e e ), —
i
|
LJ]
M
|
Il
Ll
r
I
I |
LJ L.
r I
i ¥
LJ
(@] i
| 7 I
L] 6 '
2
;] 5 H
|
Al 4 1Ll
[&]
A 3 h
JI ) 2 b
L 4L
sl 1 1
I I
LJ Ll
| 4 L . ——
s oty e el s | ol o wagn
. 6.1 616 ;66 , 6] 6]°¢6
* — * *
L L=48m

@ — CXCMA BAHTOBOH CeTH; § — cxeMa Xene306eTOHHON 060n0uKK

Pucynox 13.13 — KOHCTpYKTHBHAsA CXeMa NOJIMIOHAJIb-

HO-BAHTOBOIO BUCAYErO MOKPLITHA 1A 30AHUSA PAa3MEPOM
48%x48 M B nnane
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13.38 PacuyeT KOHCTPYKLIMH pEKOMEHAYETCS
HAaYuHaTb UCXOAA U3 33JaHHOW (OpMbI paBHOBE-
CHsl BUCSYEro NOKPHITUS TMPH MOJHOW paBHOMEp-
HO pacrpee/IeHHOR pacyeTHON Harpyske. 3arem
MOCJIEA0BATENbHO ONPENENSIOT:

pacyeTHbIE YCHUAUA BO BCEX IIEMEHTAX CUCTE-
Mbl U I1JIOILUAAW UX TMOMNEPEUYHbIX CEYEHHIA;

MCXOAHYIO (Ha4YaNbHYI0) FeOMETPHIO CUCTEMBIL;

IUTVHBI 3aTOTOBOK KOHTYPHBIX U YIJIOBbIX BAHT
110 TIPUJIOKEHUSI Harpy3KH.

ITpu 3TOM NipeanosnaraeTcs, YTo Matepman BaHT
B paccMaTpyMBaeMOM JHana3oHe HarpyXeHUs cie-
ayeT 3akoHy I'yka, a UCXonHasi FeOMETpPUsi KOHCT-
PYKUHMHM COOTBETCTBYeT opMe paBHOBECUS BaH-
TOBO CETH M3 HEpacTSXKMMBIX HUTEH, IJIKUHA KO-
TOPBIX PaBHA MIMHE 3arOTOBKHU.

3Hasi UCXOAHYIO reOMETPHUIO CUCTeMbl, OMNpe-
aensior Gopmy ee paBHOBECUS] U HAXOAST MEpPEMe-
LIEHUSI TIPU BCEX MOHTAXHbBIX COCTOSIHUSAX HArpy-
KEHUs.

13.39 PacyeT KOHTYPHbLIX BaHT MPOU3IBOART
cnenyourM o00pa3oM: 3a1al0T BEJMYUHY CTPEIKU
nposeca f; nepsoit (0T ONIOPHOTO KOHTYpa) KOH-
TYPHOI BaHTbl M OTpenenstoT pacnop H, nepsoii
KOHTYPHO# BaHThI Mo dopMysie

_ qprll2
1 Sfi *

rae ¢, — PaBHOMEPHO PaCTIPEIENICHHAs PacyeT-
Has Harpy3ka Ha | M JUIMHBI TOpu-
30HTaJIbHOW MPOEKLIUU BAHTHI;
[, — BeanMuuHa NpOJIeTa NepBOil KOHTYPHO#M
BAHTBI;
3a[al0TCst yCnoBMeM paseHcrsa pacrnopos H
BCEX KOHTYPHBbIX BAHT

(13.30)

q pr llz

84’

3aTeM ONpeNensaioT CTPEKH NpoBeca f; KOHTYPHbIX
BaHT no dopmyne

H =H= (13.31)

12
fi=h75,
I

(13.32)
roe i — HOMep KOHTYpHO BaHThI (0T | 10 &),
cuuTast OT KOHTypa (cMm. puc. 13.13);
k, — KONMYECTBO KOHTYPHBIX BAHT Ha Kax-
JIOM Y4YacTKE MEXIy YrJIOBbIMU BaH-
TAMH (T. €. KOJTMYECTBO MrMOKUX KOHTY-
pOB B cUCTEME);
/; — BennMyMHa NpofeTa KOHTYPHOU BaH-
Thl .
Pacuernoe npoponsHoe ycunue T, B 11pous-
BOJIbHOM CEYE€HUMU KOHTYPHOI BaHTbI i onpesnensi-
10T 110 hopmyae

100

7; :VH2+Qi2a

rane (), — rnonepeyHas CMIa B OAHOMPOJETHOM
LAPHUPHO-OMNEPTOi Oanke Mpu Ha-
TPy3Ke g,,.

OpauvHaThl JIMHUKA PAaBHOBECHS y; KOHTYPHBIX
BAHT, U3MEPEHHbIE OT FTOPU3OHTAIH, IPOXOAsLLEH
4yepe3 LEHTPBI Y3/10B COMPSDKEHUsE KOHTYPHBIX BAHT
C YIJIOBBIMU MPU PacUeTHOM Harpy3ke, onpeneis-
10T 1o dopmyse

(13.33)

M.
»r#, (13.34)
rae M, — u3rubaioLumii MOMEHT B CEYEHHMH X O~
HOMPOJETHON WAPHUPHO-ONEPTOMH
6anku nponeTom /; M npu Harpyske Qor
CooTBeTCTByIOUINE 3HAYEHHUS] TAHITEHCOB YIJI0B
HAKJI0HA KOHTYPHO#M BaHTbI / HaxoaAT no dopmyne

o
i
13.40 [ins onpeneneHusi popMbl paBHOBECHS
CHUCTEMbI YTTIOBBIX BAHT MPU PACUeTHON Harpyske:
a) ONpenessiioT BeAUYUHbl COCPEAOTOMEHHBIX
HAIpy30K, NEPenaloLmxcs B y3nax CONpsixxeHus Ot
TIPUMbIKAIOLIMX KOHTYPHBIX BaHT (puc. 13.14); npu
3TOM BEJMYMUHBI FTOPU3OHTAILHON M BEPTUKAIbHOM
COCTaBSIOUINX Y3NOBOI HArpy3Ku ONPCACASIOT OT-
nenabHo. [OpU3oHTAIBHYIO COCTABNSIOLIYIO Y3/I0BOIA
Harpysku Hp ansi KBaapaTHOTO NAaHa ONpPENensoT
KaK reOMETpHUYECKYIO0 CYMMY pacnopoB, NMpUMbIKa-
I0I1IMX K Y31y KOHTYPHBIX BaHT, 1o hopmyne

Hp=1,41H.

tga,; = (13.35)

(13.36)

BepTuKanbHast COCTaBISIIOLLAS Y3OBOIt HArpy3-
Ku ¥V, paBHa apuMETUHECKOH CyMME BEPTUKaANb-
HbBIX COCTABJISIIOLLMX OMOPHbIX Peakumit ABYX Mpu-
MbIKAIOLLMX K Y37y KOHTYPHbBIX BaHT MJI0C Harpy3Ka
OT Beca Y3JIOBOM KOHCTPYKLMY U APYTUX DIeMEH-
TOB MOKPLITUSI, ONMUPAIOLLUXCS HENOCPEACTBEHHO
Ha y3en;

IH, ‘ X

0 0, i

ki

)’ V

Pucynox 13.14 — PacyeTHasi CXEMa CHCTEMbI YIJIOBbIX
BAHT B [I0JIHIOHAJBHO~BAKTOBOW CHCTEME



6) Mo Hai/leHHbIM BEJUYMHAM Y3JI0BbiX Ha-
TPY30K OMPENENsIOT ONOPHBIE peakuun IV, TH,
CHCTEMbI YITIOBbIX BAHT U3 BBIPAXEHMIA:

k”
V=3 Vi=V+V+.. 4V 5 (13.37)

i=1

ZHD = kOHD; (‘338)

B) HaxoO[IsIT TAHTEHCHI YIVIOB HAK/JOHA CUCTe-
MbI YIJIOBBIX BaHT (CM. puc. 13.14) na Bcex yyacr-
Kax MEXJy y3namu 1no gopmynam;

o SV XV-V
g(Pl ZHD s g(p2 ZHD — HD s
wo. 2V (13.39)
80 =g, "
rae i — HOMED y3na;

T) 3Hasl YIUIBl HAKJIOHA @ U BEJIMYMHBI PaccTo-
STHAH Mex Ay y3/1aMM Mo FOPU3OHTAIU, OTpeesisi-
10T OPAMHATHI JIMHUKM PaBHOBECUS] CUCTEMBI YIJIO-
BbIX BaHT. [TonyueHHas ToMaHast THHUS COOTBET-
CTBYeT (hopMe paBHOBECHSI HUXKHEHN YrIOBOM BaH-
Thl. Bce ocTanbHble Yr0Bble BAHTHI PAcTionaraloT-
Csl BbllE HA pPAcCTOSHUSAX, PaBHbIX NMPUHATOMY
LIary yrjaoBbIX BAHT 10 BEPTUKAH,

13.41 Ing noaGopa ceueHu HEOOXOANMO OIl-
peNeNUTb MaKCUMaNbHbIE MPOAOJbHBIE YCUITHS B
BaHTax. JLisi KOHTYPHBIX BAHT UX OMNpPeAeNsIOT 1o
dopmyne (13.33), noacrasasas BMecTo Q, BEp-
TUKaJAbHYIO COCTABAAIOLLYIO ONTOPHOI peakluu
BAHTHI. YCH)'IHFI B YrJIOBbIX BaHTax AOCTUraloT
MaKCHMajlbHOro 3HayeHust Ha yyactke 0—1 (cMm.
puc. 13.14), npUMBIKaIOILIEM K OMOPHOMY Y31y CH-
CTEMbI, [A€ NPOAOCJALHOE YCHIME TD(O—-l) B Kax-
A0 YrloBOit BAHTE paBHO

Hp
cosq,

Tp oy = (13.40)

CeyeHHs KOHTYPHBIX U YIJIOBBIX BAHT 10a0M-
paloT TI0 YCHJIMSIM, NOJTYY4EHHDBIM MPH pacueTe CU-
CTEMbI HA MOJIHYIO PACYETHYIO Harpy3ky Ino Bceii
MJoWann MOKpPhITHUS.

Tlocne onpeneneHnsi FeOMETPUYECKHUX MapaMeT-
POB BUCSIYE CHCTEMBI B pACYETHOM TPENENBHOM CO-
CTOSTHMU Y N0AGOPA CEYEHUI1 ee OCHOBHBIX JJIEMEH-~
TOB ONPEAENSIOT JUTMHbI 3aTOTOBOK BaHT (T. €. JUTUHDI
BAHT B UCXOLHOM HEHArpy>KeHHOM COCTOSIHMH).

Pacuer XKeCTKOCTH M TPEIMHOCTOHKOCTH 000N0uKH

13.42 KOHTpOAb XECTKOCTHM M TPEUIHMHO-
CTOMKOCTH 0BGO0JIOYKH OCYLIECTBISLIOT B COOT-
BETCTBUHU C YCUJIUSIMU, HAWJEHHBIMU TIO TEO-
pUM pacyeTa 000J0YKHM B YNpPYroi CTaiuu Ha
HATPY3KH, MPUIOXKEHHBIE M0C/ie 3aMOHONUYU-
BaHUst 000OJNOUKH.
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I1pu 3TOM 3KCNEePUMEHTATBHO MOATBEPXKIACHO,
TO:

KaXAblii KBagpaHT 000104KH (YHACTOK MEXITY
YIJIOBBIMM BAHTaMM) MOXHO paccMaTpuUBaThb OT-
NIeJIbHO;

B YIpYroy ctaauy (1pu AOCTATOYHOIM BBICOTE
pebep) obosnoyka paGoraer TUHEHHO;

B MOMNEePEeYHOM HalpaBACHUU (BIOJIb KOHTYp-
HbIX BaHT) obosioyka paboTaeT B OCHOBHOM Ha
pacTsXKEeHUE, a B NMPOJOJBHOM — Ha U3rub; ne-
dopmauuu cnBura B 0G0OMOYKE NMPAKTUUYECKH OT-
CYTCTBYIOT;

BAXAHUEM BEPTUKANBHBIX NIepeMentienuit yrio-
BbIX BAHT Ha HaNpsLKEHHOE COCTOSIHME 000JI0YKU
MOXHO NpeHeOpeyb, MOCKONLKY 3MIOPbl DTHX Ie-
peMeLLeHUT UMEIOT MTYIO KPUBU3HY.

13.43 IlpeaBapuTenbHbIM KOHCTPYKTHBHBIM
KPUTEPHEM IOMYCTUMOCTH pacyeTa 000N0YKM KakK
JUHERHO nedOopMUpPYyEMOIl CUCTEMbI MOXET Cay-
XHUTb BbICOTa pebep, KOTOPYIO peKOMEHYEeTCs Ha-
3HayaTh He MeHee 1/250 BennuuHsl L — obiuero
MpoJieTa KOHCTPYKLHH.

Jns peuiennst 3Toro Bonpoca B oOLUEM BUIe
(NMpUMEHUTENBHO K TMOKPBITUIO HAa KBaJApaTHOM
[JlaHE NMpU ONUpPaHHUHU OOOJOYKM MO KOHTYpY)
PEKOMEHAYEeTCS MPUOTUXEHHBI IMITHPUYECKHU I
KPUTEPUIL, TAK HA3BIBAEMBLIA KPUTEPUIA XKECTKOC-
TH, KOTOPbIM MO3BOASIET CyAUTb O AedopMaTUB-
HOCTH 00OJIOYKH NP Pa3INUHBIX pa3Mepax ec ane-
MeHTOB. Bennuuny atoro kpurepusi Kg onpenensi-
10T 1o ¢opmyne

- Eblmdnr
r o’
rae [,, — NMpuBeNeHHbI MOMEHT MHEPLHUHU MoO-
MIEPEYHOr0 CEYEHUS MPOLOJbHOro
pebpa 060JOYKH C YyYeTOM MOJIKM
TUIMT;
n, — KOJIMYECTBO MPOAOJbHBIX pebep 060-
NIOYKU B OIHOM HaMpapjeHUU;
L — pennuuHa o61ero npoiera 060J04KU
(cMm. puc. 13.13).

pu K > 1,2 kH reomeTrpuueckyto cxemy 060-
JIOYKH MOXHO cuuTaTh Henedopmupyemoii. [1pu
Heco01I0ieHUU 3TOTO YCJIOBUS BBICOTY pebep InT
060104YKH peKOMeHAyeTcsl yBenuuuTh. Kpurephnii
K neficTurenes, xorna BENMYMHA PABHOMEPHO
pacripefieNeHHOH HArpy3kud OT CHera He TpeBbl-
LIAET HAarpy3Ku OT COOCTBEHHOrO BeCa MOKPHITUS,
YTO COOTBETCTBYET OOMNBIIMHCTBY NMPaKTHUYECKUX
CNyyvyaes.

13.44 Tlpu pacuete paccMaTpuBaeTcs IpeaBa-
pUTENbHO HalpsbkeHHas oDonouyka, oneprasi Ha
CHUCTEMY YIJIOBBIX BAHT M O KOHTYpY. Omopbl Ha
KOHTYpe MPUHUMAIOT MOABUXHEIMU B [POAOJbL-
HOM U NMONEPEYHOM HarpasieHUsIX, CunTaercs, uto
cornacHo dopmyne (13.41) KpuTepHit XeCTKOCTH
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ynosnetsopeH. [To pesynbraTraM 3KCrepUMeHTa pac-
YyeTHasi CXeMa paccMaTpuBaeMoil Bucsiyeit 0bonou-
KM Mpe[cTaBieHa B BUAE NEPEKPECTHOW BaHTO-
GanouHol CUCTEMbl. YUUTHIBAsI MOJOTOCTb BaHT,
peakly B3aMMOJICICTBUS MeX1y BAHTaMU U Oajt-
KaMH MpearnosaraloTcs BepTUKaIbHbIMU, TAHIEH-
LMaibHble CBSI3M MCKIIIOYEHBI. 3ajaya peniaercs
METOZIOM cuJl. B KauecTBe JIMILIHUX HEU3BECTHLIX
MPUHATBEl BEJMYHUHDBI PAcllOPOB KOHTYPHBIX BaHT.
Takum o6pa3om, 3anaya pacuera NMOKpPLITUS, Ha-
npuMep mposietom 48 M, UMeEET BCETO 7 HEU3BeC-
THBIX.

PeaKLll/[I/l B3aUMO/IEUCTBUS MEXIY BaAHTAMU M
6asikaMU onpelensiioT no gopmyiie

Ry = 8[_{;Hib0)
1]
rae Rl.k — peakuust B3aUMONEWUCTBUA BAHTHI i €
6ankoi k;
H, — pacnop BaHThl i
b, — usar 6anok (rmpoaosabHeIX pebep 060-
JIOUKH).

U3 dopmynbr (13.42) cnenyet, YTO BENUUMHbI
peakluil B3aMMOACUCTBUS BIOJb KaXOOW BAaHThI
nocrosiuupl. Ionaras, uro H, = 1, moxIio omnpe-
JEJIUTD Y3/10BblE HATPY3KHU OT €AHMHUYHbBIX HEU3Be-
CTHBIX B OCHOBHOI CUCTEME M MOCTPOUTb COOTBET-
CTBYIOLLIME 3ITIOPbl MOMEHTOB B 6anKax U HOpMaib-
HBIX CHUJ1 B BAHTaX.

(13.42)

Pacuer 000J104kH 110 HecylelH cnocoGHOCTH

13.45 /Ing onpenecjsieHUS Hecylled crnocob-
HOCTHY BUCSYEH 000MOUKH MOJMTOHAIBHO-BAH-
TOBOTO TUMA NPUMEHSIETCH METOML NMPEAECABbHOrO
PaBHOBECHS B COYETAHMHU C OOLIMM pELIEHUEM
3anayu o pacuere rubkon ynpyroid HutH. [1pak-
THUYeCKUH cnocob pacueTa OCHOBAH Ha CJCAYIO-
UX 3KCMEePUMEHTaNbHO 000CHOBAHHBIX MO0~
KEHUSIX:

KaXKIblit KBafipaHT 000J0YKKM paccMaTpuBaeT-
€Sl KaK BMCSIYast KOHCTPYKLUMS C HeCMellaeMbIMU
OMopaMu, pacnoOXEHHBIMU 10 JTIMHUSAM YITIOBbIX
BaHT,

B Mpe/e/IbHOM COCTOSIHUM 000JI0uKa pa3aess -
€TCsl TPEIIMHAMU HA MPOAOJIbHBIE MOJOCHI, ONEp-
Tbl€ Ha KOHTYPHbIE BaHTbI, U paboTaeT KaK BaHTO-
OajlouHas cucTeMa;

ucyepnaHue Hecyuledt crocobGHocTH o6onoy-
KM HACTYNaeT BCJIEACTBUE OJHOBPEMEHHOTO MOAB-
JIEHHMS TeKY4YeCTH B KOHTYPHBIX BaHTax W obpa3o-
BaHUA MJACTHUYECKHUX LUAPDHUPOB B [IPOAONbLHBIX
pebpax (bankax);

[TACTUYECKHUE (WIAPHUPBI B MPOACIBHBIX ped-
pax pacrnoyiaraloTcsi Ha JMHUU NepeceveHust ITUx
pedep ¢ 0AHOI U3 HAMXKARLWIUX K OTOPHOMY KOH-
Typy BaHT;
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B NpeJe/IbHOM COCTOSTHUM YYACTKU TIOBEPXHO-
cT1 000JI0YKH MEXIY JIMHUeH pacnojioxeHus ia-
CTUYECKUX MIAPHHUPOB M OMOPAMU OCTAlOTCS MO
dhopme OIU3KUMM K LHJTUHAPUYECKUM.

Pacuet onopnoro KonTypa

13.46 PacueTHbIE CXXUMAIOLLUE YCUITHS B OTIOP-
HOM KOHTYPE MOJIMIOHAIbHO-BAHTOBOM CUCTEMbI
OMpeensiioT NYTEM FeOMETPUYECKOTo pasioxe-
HUS OMOPHBIX YCHIUI YIJIOBBIX BAHT 1O HAIMPaB-
JIEHUSIM DJIEMEHTOB y3j1a COMPSXKEHUST YIJIOBBIX
KOJIOHH C OMOPHbIM KOHTYPOM C YYETOM YCHJIUH
B KOHTYpE OT TeMIIepaTypPHBIX U APYTUX BO3Oeii-
ctBuit, [Ipn HEOOXOMUMOCTH PEKOMEHAYETCS TPO-
U3BOAUTD TPOBEPKY KOHTYpa 1Mo aedhOpMUPOBaH-
HOM CXeMe C y4yeTOM ero COBMECTHOM paboThl ¢
KOJIOHHaMH.

13.47 OnopHbId KOHTYP MOJUTOHAILHO-BaH-
TOBOM CHCTEMbl PAaCCUMTBHIBAETCS Ha BHEUEHTPEH-
Hoe cxatue cornacHo CHull 52-01. Tlpu 3tom
PAacyETHYIO JUIMHY /; ONOPHOTO KOHTYpa B TOpHu-
30HTAIbHON MJIOCKOCTU PEKOMEHIYeTCH TMPUHU-
MaTb paBHOil !/, MepuMeTpa 31aHUs, a B BEPTH-
KaJIbHOM TJIOCKOCTH — PAcCCTOSHUIO MEXAy KO-
JIOHHaMH. Paamepsl NonepeyHoro cedeHMs1 ieMeH-
TOB OMOPHOTI0 KOHTYpa peKOMEHAYETCA Ha3HAYATh
paBHbIMU He MeHee [;/20.

KounctpynpoBanue

Koncrpyuposaume 0060104ex
€ PAIAJILHON H NePEeKPecTHO CHCTEMAMM BAHT

13.48 Tlpu BboIGOpe CUCTEMbl BAHT cjeayeT
MMETb B BUJY, YTO MO pacxoay apMaTypbl Ha 060-
JIOYKY B LIEJIOM, a TakXke no pacxoay 6etoHa Ha
OMOPHBbIM KOHTYp ODOJIOYKH € pannaibHONU CUC-
TEMOJI BAHT NPUMEPHO B NIOATOPA pa3a 3KOHOMHY -
Hee 000/1049€K, UMEIOLLIMX NEPEKPECTHYIO CUCTEMY
BAHT.

13.49 [dnst paamanbHO BAHTOBOM CUCTEMBbI
KPYroBoe ouepTaHUe ONOPHOro KOHTYpa (YaCTHHIA
CAyyaii 3JIMnca) sIBASIETCS ONTUMANbHBIM, MO-
CKOJ/IbKY MO3BOJISIET MAKCUMaNbHO YHU(DUIIMPOBATD
BCE 3JIeMEHTbl ODOJIOUKU U oOecneuuTh padoTty
KOHTYpa Mpy HEOOJBLLIKX MOMEHTAX ITPAKTUYECKH
Ha 1000 cTaauu MoHTaxa. st 3Toro niautsl 060-
JIOYKHU HEOOXOAMMO MOHTUPOBATHL KOJIbLIAMH, T. €.
nepei yknaakon ouepeaHoro psaa niaur (Koasua)
BCE MpPeAblAyILUe TOMKHbI ObITh 3aKOHUEHbI (3aM-
KHYThI).

13.50 CBs13b ONMOPHOTO KOHTYpa ¢ BAHTAMH U
TUIUTAMU NTPAKTUYECKU HUCKIIOYAET BO3MOXHOCTD
MoTEPU UM YCTOMYUBOCTH, BCJIEICTBME YErO €ro
rornepeyHoe ceueHne MOXHO Npu HeodXoauMoc-
TH pa3BUBaTh B BEPTUKAJIBHOM HampaBieHUH.



13.51 Ecau oGonoyka ¢ paavajibHON CHUCTe-
MO BAHT UMEET JJUTUIITUYECKOE OYEPTAHHE B IIa-
He, TO CJielyeT CTPEMHUTBCS K TOMY, YTOGbI BHYT-
peHHee KOJIbLO UMENo Takxe dopMmy sjunmnca,
nogo6GHOro HaApYXXHOMY.

13.52 BHyTpeHHee Konblo B 000/104KaX C pa-
NMAJILHOW BAaHTOBOM CETbIO paboTaeT TiaBHBIM
00pa3oM Ha pacTsXeHHE.

MUHUMAJIbHBIN EPUMETP BHYTPEHHETO KOJIb-
1A ONpEAENASIOT U3 YCJIOBUS pa3MELIEHUS] B HEM
AHKEPOB BaHT.

INonepeuHoe ceyeHUE KOMbI@A PEKOMEHAYeTCS
pa3BUBaTh B BEPTHKAJILHOM HaMpasjeHUH, obec-
NeYMuBas pacnpene/icH1e yCUJIMiA OT aHKepOB BaHT
Ha BCIO BLICOTY ceueHusi. KOHCTpykuust Konbua
ZIOJIXHA o6ecreunBaTh €ro XeCTKOCTh B FOPU30H-
TANbHOI ILUIOCKOCTH MPH MOHTAXE BAHT U TUIUT.

13.53 bonbliye cOCPEAOTOYEHHBIE HATPY3KH Ha
000N10YKH € panHaibHON CEThIO BAHT PEKOMEHY-
€Tcsi pelycMaTpuBaTh B 06N1acT, orpaHU4eHHOMH
BHYTPEHHHUM KOJIBLIOM.

13.54 lleHTpanbHYIO ONopy 11ATPOBLIX 00010~
4YEeK PEKOMEHYEeTCS MPOEKTHPOBATh XeNe300¢TOH-
HO# C KPYIJIbIM MOMNEPEYHBIM CeYeHUeM U3 O6ero-
HOB BBICOKOTO KJIAcCa MO MPOYHOCTH HA CXaTue
WM TPy6OGETOHHOM. '

13.55 3akpenneHue BaHT B KOHType MOXHO
NPOEKTUPOBATh KaK C YIOPOM B OMOPHYIO IUIUTY
Ha HapYyXHOM rpaHU KOHTYpA, TaK U COEAHHEHH-
€M C BbI[TyCKaMH Ha €ro BHYTPEHHEIl CTOPOHE.

[lepBoe pelieHME KOHCTPYKTMBHO MpoLle #
NMPUMEHSETCHS NMPU OTHOCUTENILHO HebONbLIOA
LUMPUHE CeYEeHHUs OMOPHOro KOoHTypa. s 3toro B
KOHTYPHOM KOJble MpeaycCMaTpUBAIOTCH 3aKJIaf-
Hble TPYOKM AMAMETPOM, JOCTAaTOUHbIM IS MpO-
MycKa aHKEPHLIX YCTPOICTB BaHT.

Yron HaknoHa TPYOOK K TOpPM3OHTY claeayeT
NPYUHUMATL PaBHbLIM HAKJIOHY KacaTejbHOW K MO-
BEPXHOCTH TMOKPBITUSI Y KOHTypa NMpH pacyeTHOIA
paBHOMEPHOM Harpy3ske.

3aKperieH1e BaHT B OTTOPHOM KOHTYpeE W BHYT-
PEHHEM KOJbLE AOJXHO IMPOEKTUPOBATLCS TAKUM
o6pa3oM, YyToObl JTUHUSI ACHUCTBUS YCUIUS B BaHTe
NPOXOAUIA 4Yepe3 LIEHTP TSXECTH MOMNepeyHoro
ceueHus (puc. 13.15). B nporuBHom ciyuae HeO6-
XOIMMO YYMUTbIBATH BO3HUKAIOLLUE BCACICTBUE OT-
CYTCTBMSI LIEHTPUPOBKH KpyTsilue u u3rubarolme
MOMEHTHI.

13.56 OnopHylo ManTy 1os aHkep, KaK npa-
BYO, NPOEKTUPYIOT NEPHEHANKYISAPHO K OCH 3aK-
NIaaHOR TPYOKM, MHAue NMOA aHKEp CleayeT ycTa-
HABJIUBATbH KJIMHOBUAHbIE 1IAHOBI.

PasMepbl OMOpPHbIX TUIMT BbIOMPAIOT HA OCHO-
BAHMM pacyeTra Ha MecTHoe cxartue. B Heobxonu-
MbIX CAY4asiXx MECTHOE YNPOYHEHHUE KOHTYpa MoA
NAUTOR MOXET ObITh IOCTUTHYTO C MTOMOLIBIO 10-
MONHUTENILHOW apMAaTyphl B BUJIE CETOK.
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LlenTp

TAXECTH TAXECTH

Ocb KOJIOHHBI

| — ucuTpanbHas KOMOHHA; 2 — BaHTa; 3 — BEpXHMIi NMoAC

LEHTPATbHOTO KO/bUA; 4 — HUXKHMIT MOSAC LIEHTPANBLHOTO KOJIb-

ua; § — coeAMHUTENbHBIE ONOPHBIE NNAHKHU; 6 — Wwaiba; 7 —

raitka; & — XBOCTOBHMK; 9 — ONOpHBbIit KOHTYp; /0 — 3aKnan-

Has TpyGKa nnsi mponycka BaHThl, /] — 3aknagHas aetans,

pacnpeaensiowas Harpy3ky ot BaHThl; /2 — natpy6ok mns
MHDBEKLMU pacTsopa

Pucynox 13.15 —Kpennenne BauT K ONOPHOMY KOHTYpY
H UEHTPAILHOMY KOJbLY

C uenblo 3alMThl BAHT OT KOPPO3WUH nocje
OKOHYaHHS UX PeryJMpoBKH U 3aMOHOMHMYUBAHUSA
WBOB MEXAY IIUTAMUA HEoOXOAMMO Mpeaycmar-
PHMBATh BO3MOXHOCTb 3aMIOJIHEHUS MONOCTH aHKEP-
HbIX 3aKJaJHBIX TPYOOK LIEMEHTHLIM PacTBOPOM
yepe3 MaTpyboK, BbIBEICHHBIA Ha BEPXHIOID MU
60KOBYIO MOBEPXHOCTh KOHTYpa (puc. 13.15).

AHKEDBI BaHT JOMXHbI GbITb 06ETOHUPOBAHb!
WIH HaEXHO 3alUMLLIEHBI OT KOPPO3MM HHBIM CMO-
cobom.

13.57 KoHCTpyKUMs y310B nepeceyeHus BaHT
NoNXHA 00ecneYynuTs COBMECTHYI0 paboTy BaHT B
HOpMajlbHOM, a B HEOOXOAMMBIX CNyYasix U B TaH-
reHLUMATbHOM HanpaBleHUsIX K NMOBEPXHOCTH M10-
KpbITUSL.

B MecTax nepeceueHusa BaHT MpeaycMaTpuBa-
10TC CHELMAIbHBIE XOMYTbI MU LITAMIOBAHHbIE
KOCbIHKM (pHucC. 13.16), ucnonbayeMble Takxe Wisi
OMUPAHUS [UIUT.

B KOHCTpyKUMAX AeTaneil, U3BMEHSIOIUMX Ha-
npaBjieHHE CTAIbHOrO KaHaTa UJIK NPOBOJIOKU B
KaHaTe (AaHKEPHbIX YCTPOWCTB), a TaKXe OOXH-
MalOLMX KAaHAT (C)XKMMOB, XOMYTOB MOABECOK M
T.I.), CJIEAYET MPUMEHSTH Xe106a KPUBOJIUHE -
HOTO NMONEPEYHOro CEUEHUs CO CKPYIJIEHUAMH Y
TOpPUOB (B MECTE BbIXOJA KaHATa) U YKOPOYEH-
HbIMM (110 CPABHEHHUIO C OCHOBAHUEM) MPUXUM-
HbIMU HAKNAAKAMH, NPOKNAAKM M3 ANIOMUHUSA
WK apyroro mMsirkoro matepuaina. [lpu 3ToM and
UCKJIIOYEHHS] JIEKTPOXUMHUYECKOH KOPPO3UHM
KOHTAaKTUPYIOLIYE C aJllOMMHUEM CTajlbHble Ka-
HAaTbl U CTAJIbHBIEC J€TAJM YKa3aHHbIX BbILUE YCT-
POUCTB OJKHBI ObITH 3aMIMINEHBI MOKPLITUAMHA
M3 KaJMMsl MJIM UMHKA TOJNIUMHOW He MeHee
20 MKM.
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a)

6)

Q| OJIC

]
o k)

a — ¢ NpUMEHEHUEM XOMYTOB; 6 — TO Xe, LITaMIoBalHBIX
CTIBHBIX KOCHIIOK;
1 — Hecylas BatiTa; 2 — Hanpsiralowast BaHta; 3 — xomyT; 4 —
KOCBIHKA

Pucynox 13.16 — Y3l nepecedeHus BaHT

COOpHble MAUTBI MOTYT ObITh MOABELUEHBI K
BaHTaM IpU MOMOLLM BbINYCKOB paboueii apMaTy-
pbl, CTANbHBIX KPIOKOB, MPHBApUBaeMbIX K apMa-
Type IUIUT ¥ U3TOTOBJIEHHBIX U3 apMaTyphl KJjacca
A240, unu apyrux cneuuanbHbix getaneif. Ilpwu
MOABECKE B YEThIPEX TOYKAX KaXAbI KPIOK pac-
CYMTHIBAIOT Ha |/3 HArpysku, npuxossuieiicss Ha
ity (puc. 13.17).

KoncrpyupoBanue 060J04yeK
C MOJIMIOHAJIBLHOM CHCTEMON BAHT

13.58 Bucsiume 060/104KH MOJMTOHANBHO-BaH -
TOBOTO TUIA NPUMEHSIIOTCS VISl MOKPBITUI C MHO-
royrojibHbIM IJjlaHOM (cM. puc. 13.5). x npumene-
HUe Haubonee uenecoodpa3Ho B 31aHUAX C KBaj-
paTHbIM M MPSIMOYrojibHbIM riaHamu. Hecyuueit

6)

OCHOBOM KOHCTPYKUMH CNYXMT TMOKasi Mojuro-
H&JIbHO-BAaHTOBAsl CETb IPY PaBHOMEPHO pacnpe-
NeNEHHOM IEUCTBUM HATPYy3KK ¢ 6€3MOMEHTHBIM B
[JIAHE OTMOPHBLIM KOHTYPOM, OMHUPAIOUIMMCS Ha
KOMOHHbIL. BO3MOXHOCTb NpUMEHEHHMS TAKOH BaH-
TOBO# CUCTEMBI LISt 31AHUI C MPOU3BOJbHBIM MO~
JIMTOHAJIbHBIM TUIAHOM O0ECTIEYMBAETCS! TAKUM pac-
[10JIOKEHUEM HECYLLLUX BaHT, MPU KOTOPOM BCE yCU-
JIUS1 NepeaaloTcsi TOJAbKO Ha YI/1bl ONIOPHOTO KOHTY-
pa, BbI3biBasi B HEM HANPSKEHUSA CXAaTHsl B OCHOB-
HOM 6e3 u3rrba B ropM3OHTAIBHOM JIOCKOCTH.

13.59 Hecywas cucreMa nokpbitvst (CM. puc.
13.5) cOCTOUT U3 KOHTYPHBIX M YIJIOBbIX BaHT. B
FOPU3OHTABHOW MPOEKUMU KOHTYPHBIE BAHTbI
pacrnoyioXeHbl NMapajuie/ibHO CTOPOHAM OMOPHOTO
KOHTYpa X 00pa3yloT MOJUIoHajbHble FTMOKHUE KOH-
TYpbl. YToNn KaXAoro rubKoro KOHTypa COeAUHEH
YIJIOBOM BAHTOM C COOTBETCTBYIOLUUM YTJIOM OMOP-
HOro KOHTYpa. YIJ10Bble BAHTbI PacnoiaraioTcs no
OGuccekTpHcaM yIJIoB OMOPHOTrO KOHTYypa (npH npsi-
MOYTrO/JIbHOM MJaHe — no auaroHansm). [Tomumo
OCHOBHbIX BO3MOXHO MNPUMEHEHUE NOMOJHUTE b~
HBIX YIJIOBBIX BAaHT, [POXOASLIMX HEMPEPHIBHO OT
yria K yrjay COOpPYXEHHsl 1OoJd OCHOBHbIMU YIJO-
BbIMM BaHTaMHU. JLOMONHUTEbHbIE YITIOBBIE BAHTbI
PEKOMEHAYETCS MPUMEHATh B TeX Cilyuyasx, Koraa
TpeOyeTcs YMEHbLUUTh CTpEJy [POBUCAa LIEHTpA
MOKPBITUS MO OTHOLUEHHUIO K YI/1aM COOPYXEHMUs!
C Le/IbI0 YBEMUYEHHUST YKJIIOHA KPOBJU MO Hamnpas-
JIEHHUIO K OTTIOpHOMY KOHTYpY. KOHTYpHBIE U yrio-
Bble BAHThl MMEIOT HAa KOHIIAX CTa/NbHbIC aHKEp-
Hble ACTAlH, NpeAHA3HAYCHHbIE 51 COCAMHEHMS
BalT MeXAy cO00il U Mt UX KPEIJIeHUs B yrjax
COOPYXEHMS.

BaHTbl MOryr ObITh OIMHOYHBIMU MJIK ABOWA-
HBIMHU, COCTOSILUUMH M3 OIHOIO WU JABYX pacfio-
JIOXEHHbIX GJIM3KO KaHATOB, CTAbHBIX apMaTyp-
HBIX CTEPXHEH WU APYrUX TMOKUX 3INEMEHTOB.
BeiMuMHbBI CTPENOK MPOBUCA KOHTYPHBIX BAHT 1ie-
ecoobpa3HO BblOMpaTh TAKMM OOpa3oM, 4TOOBI
YKJIOHBI TOKPBITUSI UMEJIM HAMPABJACHUS K CTOPO-
HAM OMOPHOIrO KOHTYpa, YTO o0ecneuynBaeT Hau-
JIyulUME YCNOBUS [UISl OPraHU3aluK BOAOOTBOMA C

5 4 2

a — nnocKas nnuTa; 6 — pebpuctas nuwta; 1 — xenezobetonnan nanta; 2 — BanTa; 3 — Kkpioku; 4 — 6eToN WRA; 5 — apMHpOBaHWe
wpa; 6 — pebpo NAUTH, 7 — ACTANM KPCNACHHMS TUTMT K BaHTaM

Pucynox 13.17 — Kpeniense IUIMT K BaHTAM
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MokpbiTHsi. [lpy 3TOM BeNMUYMHDBI CTPEJIOK TIPOBHCa
KOHTYPHbIX BAHT Ha3Ha4YaloT TAKMM 00pa3oM, 4TO-
Obl BEJIMMUHBI UX PacToOpoB ObUIM OMMHAKOBLIMU. B
3TOM cJiydae (popMa MOBEPXHOCTHU MOKPHITUHL MEX-
Ny YrJIOBbIMM BaHTaMu ©JIM3Ka K LWIMHAPUYEC-
KO#i, 4TO ofecrneyuBaeT Mpocreiiliee peiueHue
KOHCTPYKUMUU O0OONOUKHU.

13.60 TTpu npoexkTrpoBaHuu BaHT (puc. 13.18)
PEKOMEH/1YETCS YYMTBHIBATH CICAYIOLIEE UX paciio-
JIOXXEHHWE B BEPTUKANbHOM IJIOCKOCTH: IMAroHa b-
Hble — B HMXHEM SIPYCE, YIJIOBbIE LEHTPAIILHOIO
TMOKOro KOHTYpa — BO BTOPOM #IpyCE, YIJIOBBIE
caenyiollero (ot LeHTpa) KOHTypa — B TPEThEM U
T. 1. KOHTYpHbIE BaHThI OMUPAIOTCS CBEPXY HA CH-
CTEMY MPOXOASILIKUX HUXKE YIJIOBBIX BAHT, KOTOPbIC
BbIMOMIHAIOTCS ABOMHBIMU, YTO OOECNEUNBAET YC-
TOWYUBOCTD Y3Jia.

Bo3MoxkeH 1 oOpaTHBLit MOPSIOK PacIIoNOXe-
HUS YTIOBBIX BaHT, MPU KOTOPOM Y3/Ibl CONPSIKE-
HHUSA TIOABELIMBAIOTCH CHU3Y K NPOXOUSILEH Han
HUMHM cHUCTEMe YTNOBbIX BaHT. KoHCTpyK1us y3n0B
CONPSIKEHNUS] KOHTYPHBIX BaHT C YIJIOBBIMM JIOJIX-
Ha obecreyMBaTb CBOOOLY ITOBOPOTAa KOHLIEBBIX
CE€YEeHUIN KOHTYPHbLIX BaHT B BEPTHUKAJIBHOM IJIOC-
KOCTH. ¥Y371bl MOTYT ObITh 3aNPOEKTHPOBAHBI C IPU-
MeHeHUeM OO0JITOB, CBAPKM MM CTABHBIX OTJIH-
BOK (Ha OCHOBE NMPUHUKINA pabOTHl LIMJIMHAPUYEC-
KMX WM JIMCTOBBIX WIAPDHHPOB), XEJATEJBHO C
YCTPOWMCTBOM [UISI PErYJIMPOBKU JUIMHBI BaHT.

13.61 OnopHblit KOHTYp M KapKac 31aH1sS MO-
ryT ObITh BBINOJIHEHBI U3 COOPHOro, COOPHO-MO-
HOJIMTHOTO WJAM MOHOJUTHOTO Xene300eToHa.
OnopHBIA KOHTYp TOALEPXKUBAETCS KOJTOHHAMMU,
pacnojioXXeHHbBIMU 1O MEPUMETpY 34aHMs C Lia-
romM 6 M. YrjioBbi€ KOJIOHHBI LIeJ1eCO00pa3HO Bbi-
MOJIHATb ABGHHBIMU, YTO OOECIIEYMBACT BO3MOX-
HOCTb MOHTaXa BCEil BAHTOBOH CUCTEMBI Ha Noay
M MOAbEMA €€ B FTOTOBOM BMIE NMYTEM IepeMellie-
HUSI aHKEPHBIX YCTPONCTB CETH IO HAMpPaB/ISIOLINM
3JIEMEHTaM YIJIOBbIX KOJIOHH. ONOpHbIii KOHTYp
MOXET ObITb 3a[IPOEKTUPOBAH HE TONLKO B BUIE
TOPU3OHTAJILHOTO, HO M TOJMIOHAILHOIO pUre-

I'paHb OMOpHOro KOHTypa
HTp rpojerta

r—
_
ar.e -

I — yrnoBble BaHTbI; 2 — y3/ibl COMPSIKEHUA KOHTYPHBIX BaHT
C YIIOBBIMU; 3 — IMaroHadbHbIE BAHTHI

Pucynox 13.18 — PacnonoxeHue yriioBbiX BAHT NOAUIO-
HaJ/IbHO-BAHTOBO# CHCTeMbI B BEPTHKAJIbHOM IIOCKOCTH

CIT 52-117-2008*

Jisl, CBA3aHHOTrO ¢ KooHHaMM (puc. 13.19) u ob-
pa3ylolluero BMecTe ¢ HUMM MHOTrOMPOJIETHYIO
pamy, B CpelHEM MPOJIETe KOTOPOil pEKOMEHIYET-
Csl MPEyCMaTPUBATh BEPTUKANLHbIE CBA3M, MIOBbI-
LIAIOLIME TOPU3OHTANBHYIO YCTOMUMBOCTH KapKa-
ca 3aaHusl.

OCHOBHbIMU 37IEMEHTAMU BUCAYE 00ONOUKH
(cM. puc. 13.13) B 1aHHOM cliyyae CyXar Xese3o-
6eToHHbIe peGpHCTble IUIUTHI TPEX TUMOPA3MEPOB:
OCHOBHOW pasmepoM 3X3 M (uau 3X6 M) 4 nBa
NOGOPHBIX, UMeIOLIMX (HOpPMY TpaneUumu B TIaHe.
TInurel Ans 060NOUKY 1ENECOOOPA3HO BHIMOAHATD
u3 6eToHa He Huxe Kiacca B25 no npoyHocT# Ha
CXaTue Ha JIErKUX 3anojHUTeNsX. ApMHpOBaHUe
MUT TpeAycMaTpuBaeTcst 6e3 npeaBapuTebHOTO
HanpspKeHUsl. Y3eJ onvupaHusl TJIUT Ha ABOiHbIE
BaHTHI NpuBeneH Ha puc. 13.20. B wiBax Mexay niu-
TAMH YCTAHABJIMBAIOT AOTIOIHUTENbHYIO KOHCTPYK-
THUBHYIO, a B MPOJOJIBHBIX IIBaX 000JI0YKH — pac-
4yeTHYI0 apMatypy. /st obecrieyeHUs TpewMHOC-
TOMKOCTH 000/I0YKH B CTAIMM KCINNYyaTallMK UK
JUTSl yMEHbLUEHHUS LLIMPUHBI PACKPBITHSI TPEUINUH A0
3aMOHOJIMYMBAHUS LIBOB MpeAycMaTpUBaeTcs
fpeaBapUTeNbHOE HAMIPSDKEHUE BAHTOBOI CeTH NpH
IIOMOLLM MPUTPY3KU WM APYTMM crniocobom. Bos-
MOXHO NMpUMEHEHUE 000ji0deK U Oe3 npeaBapM-
TENLHOTO HANPSKEHUS MPU HalLIEXKalleM 060CcHO-
BaHMM PAacYETOM M 3aLLUMTE BaHT OT Koppo3uu. LLBbI
MexXay TIMTaMU PEKOMEHAYETCSl 3aMOJHsATh 6eTo-
HOM TOTO Xe€ KJIacca Ha CXaTHe, YTO U GETOH IUINT.
Ins obecrieueHUst YCTOWYHUBOCTH ONOPHOTO KOH-
Typa 000/104€eK C MOJIUTOHANbHOI CUCTEMOM BaHT
€0 NOMEPEYHOE CEYCHUE JIOJDKHO ObITh pa3sBUTO B
rOpU30HTANBHON MIOCKOCTH.

13.62 KOHCTPYKIIMsI OTIOPHOTO y3/1a paccMmar-
pUBaeMOIl BUCHYEIH CUCTEMBI NOKHA obecneym-
BaThb BO3MOXHOCTh MOHTaXa BAHTOBOM CETU 10
3aMOHOJINYUBAHUS CTHIKOB ONOPHOTO KOHTYpa. B

a)
1 1
!
3 % | 3 2
2N N
/ J |
6) |
| K 3 s l \4 ! 3 /2

— L S

] — onopHbiit KOMTYp; 2 — YITIOBRIe (ABOiHbIE) KonoHIILl; 3 —
NPOMEXYTOYHBIC KOJIOHHBI; 4 — BEPTUKAIbHbIE CBSI3U; @ — C
rOPU30HTAILHBIM KOHTYPOM; 6 — C NOAMTOHAIbHBIM KOHTYPOM
Pucynox 13.19 — KOHCTPYKTHBHbIE CXeMbl OMOPHOTO

KOHTYPA NOJHIOHAILHO-BAHTOBOIO MOKPHITHA B BEPTH-
KaJbHOMH ILIOCKOCTH
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a)

a — y3eN ONUPaHUA XeNe306eTOHHbIX MAMT Ha KONTYPHBIE BaHThI; 6 — MOMEPEYHOC CeYEHHE NPOa0IbHOTO pebpa obonotku (Gankn);
] — Xene306eTOHHbIe pcOPUCTBIE MANTHI; 2 — KOHTYPHBIC BaHTBI; J — KPIOK XECTKOH KOHCTPYKLMH; 4 — OTBEPCTUC Ut CTPONOBKH
MUT, 5 — KOMONAHUTENbHAs apMaTypa B MOMNEPCYHBIX WBAX 000N10uKH; 6 — pabGouas apMmaTypa npoaoabHLIX pebep (6anok)

Pucynox 13.20 — KOHCTPYKTHBHOE PellieHHe OCHOBHLIX Y3JIOB BUCA4EH 000/104KH NOJIHIOHANBHO-BANTOBOrO THNA

yrjlax KOHTypa peKOMeHAYeTCsl MpelyCMaTpuBaTh
3a30pbl VISl [IPOX0/a CUCTEMbI YIIIOBBIX BAaHT, 3a-
aHKEpPeHHbIX B CNEUMaJbHOM aHKEPHOM YCTPOii-
crBe. B 3a30pax no/xHb1 ObITh MPEAYCMOTPEHbBI MOH-
TaXHble CTA/IbHbIE PACITOPKH, CMIOCOOHBIE BOCIIPU-
HHMMATb YCUJIMSI CKATUS B YIJIaX ONIOPHOIO KOHTY-
pa oT co6CTBEHHOrO Beca BaHTOBoI cetu. Ilocne
MOHTaXa BAHTOBOM CETHU 3a30pbl B YIj1ax OMOPHO-
IO KOHTYpa 3aMOHOJIMYMBAIOTCS OETOHOM TOrO Xe
KJjlacca, 4To U OETOH pUresieil ONopHOro KOHTYypa.

14 Ilanenn-000.104kKH
«HA MPOJIET 3JaHUA» W CBOIYATHIE
KOHCTPYKIIMH M3 HMX

14.1 ITanemm-o6om0uku KXC
OcHOBHBIE NOJ10XKEHUS

14.1.1 TMaHenb-obonouka KXKC (kpynHopas-
MepHas, Xeje306eTOHHas!, CBOfYATas) NpeacTaB-
NH€T co0OM KOPOTKUH LIMIIMHAPUYECKHM I [IO10THIA

MpeaBapUTENbHO HATIPSKEHHbINA CBOM-000J04KY €
JIByMsi peGpamMu-anadparMaMm CErMeHTHOIO ovep-
TaHus (puc. 14.1, 14.2), B HUXHeil YTONLUEHHOM
4acTU KOTOPbIX PACIONaracTcsi NnpeaBapuTesibHO
HanpsixeHHast apMatypa. HomuHanbHbIe pa3Mepbl
naHesei B [JlaHe PpeKOMEHAYETCsl [IPMHUMATh PaB-
HbIMKM 3X12; 3x18 n 3%X24 m.

BbicoTy monepeyHoOro ceyeHus naHeidu B ce-
peauHe nposiera MpUHUMalT paBHoi 1/20—1/15
/[y B 3aBUCUMOCTH OT BEIMYMHBI HArPy3KH M pas-
Mmepa npofeta. QuepraHue BepXHeil MOBEPXHOCTH
000JI04KH peKOMEHAYETCSl IPUHUMATD O KBajIpaT-
HOi1 mapabore.

14.1.2 IMNanenaun-o6onouku KXKC npeaHasHaya-
I0TCS A1 NOKPBLITUA TMPOMBILUJIEHHBIX, o0LULe-
CTBEHHBIX, CEJIbCKOXO3AUCTBEHHBIX M IPYTHX 31a-
Huit ¢ nponeraMu 12, 18 u 24 M, a npu Heobxo-
JIMMOCTH W JUISI NOKPBITUI 3MaHUI APYTUX Mposie-
ToB. [Tpumenenue naneneit KXKC npenycmarpusa-
€TCsl B MOKPBITUSIX OAHOMPOJIETHLIX U MHOTOMPO-
JIETHBIX 34aHUI ¢ poHapsaAMHU K Oe3 doHapeil Bepx-
Hero cperta, OECKPAHOBBIX, & TAKXE 000pynOBaH-

Pucynox 14.1 — Ilanenn-obonouka KXKC
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I — BepTukanbHoe pebpo XecTKoCTH: 2 — pa3bnBouHas och, 3 — Hanpsracmast paboyast apMatypa

Pucynox 14.2 — Tlonepeunoe ceucHue nanean-o6oso0ukn KXKC

HbIX MOCTOBBIMUY KPaHaAMU Ipy30M0AbEMHOCTbIO 110
30 T uM nMoABeCHBIM TPAHCIIOPTOM IPY30NOABEM-
HOCTBIO IO 5 T.

TToxpbITUS pacCMaTPUBAEMOTO THMA NMPOEKTH-
pyorcs u3 naneneit KXKC u noagepxusaowmx
NMPOAOJILHBIX KOHCTPYKLUMIA. B npocTteitiieM cnyyae
MaHeIU OMUPAIOTCA HA NIPOAOALHbIE HECYLIHE CTe-
Hbl; Takoe peuleHHe Haubonee LenecoodbpasHo and
HEBbICOKMX 31aHHUI4 CEJIbCKOXO3SCTBEHHOIO CTPO-
UTE/IbCTBA, HEBLICOKUX CKIIANCKMX W pslla APYrux
30AHUH.

B npoMbllIeHHOM CTPOUTENILCTBE MPH Luare
KOJOHH 6 M MaHenu OMMPAlOT HAa MPOAOAbHbLIC
XeJ1e300€TOHHbIE OAIKM MPAMOYTOJIbHOTO CEYEHUS
BbicoToit 500—600 mm. Tlpu ware KonoHH 12 M
MPUMEHSIIOT MpeNBAPUTEbHO HaMpPsXEHHbIE Xe-
J1e306eTOHHbIE ABYTaBpOBble OalKW C ceueHHeM
Beicotoit 1000—1200 MM uan depMbl pacKOCHO-
WIMPEHTELHOr0 TUMA C NpeABapUTelbHO Hamps-
XeHHOI apMaTypo#t (puc. 14.3).

1200}

N—

3000

W
<
(=]

1800

Pucynox 14.3 — TlpoponbHas npeABapUTeIbHO HANIPSIKEH-
Has 6as1Ka ¥ depMa s NOKPBITHI H3 NaHesei-000/104ek
KXC npu mare kosonH 12 m

Pexomenaauumn no pacyery

14.1.3 Pacuer nonoroii UMJIMHAPUYECKOi Mna-
Heau-o6onoukn KXKC npoussoasit no metoanke
pacyeTHbIX MPEeACAbHBIX COCTOSIHUI C YYETOM K3-
MEHEHU TeOMETPUYECKOH CXEMbl KOHCTPYKLUMN B
npotiecce HarpyxeHusi. Meroauka pacueTa 0OCHO-
BaHAa Ha MOATBEPXACHHOW 3KCMEPUMEHTOM CTa-
TUYECKOI TUIOTE3e, YTO BAOJAbL MpoJeTa NaHenu
NEMCTBYIOT TOJILKO MPOAOAbLHbIE CHUAbI, a MofMepeK
(T. e. BnOMb 0oOpa3youleit 000/10YKH) — TONBKO
nornepeyHbie CUJIbl U U3rubalolue MOMeHThI. Ta-
KM 00pa3oM, 000j104Ka paccMaTpuBaeTcst Kak
UMAMHAPUYECKHUI CBOM, paboTalouUii COBMECTHO
¢ nedopmupyrouumucs auacpparmMamm.

H3naraemblit HUXe MeTox pacuyeTa pa3paboTaH
ansi naHeneit-o6onouek KXKC, y KOTOpbix OTHO-
weHune /by > 4, onupaioluxcst Ha NPoaONAbHbIE
HecylHMe KOHCTPYKLMHU coraacHo n. 14.1.2 HacTo-
suero CII.

Pacuer nanemm-o6on0uku KXKC
IO Hecyleil CnocoBHOCTH H YCTOHYMBOCTH

14.1.4 HeoGxonnmo, 4ytoObl Hecylllasi Crnocoo-
HOCTb 000J104KHM Oblj1a 1OCTATOUHOM A1 BOCTIPUSI-
THS YCUAUI CKATHST U U3rnbaloLiMX MOMEHTOB, BO3-
HMUKAIOLLUX PH BO3AEHCTBUU Ha CUCTEMY «CBOIL —
nuagparMbl» pacyeTHBIX Harpy3oK B HauMeHee 6n1a-
TONPUATHBIX coueTaHusax. Toraa obwasi Hecyluas
crnocobHocTL naHean-o06o0a0uku KXKC Moxer 6bITh
BbIPaXX€HA BEJIMYMHON NpeaenbHoro uarnbamouiero
MOMEHTA, BOCIPUHUMAEMOIO CUCTEMOI B LIEJIOM.

B cOOTBETCTBUM C ITUM HEOOXOAMMBIE ILIOLLA-
oy ceueHus A, paGoued apmarypbl anagparm M
TOMLMUHBI 060104KHK & (puc. 14.4) onpenensiior u3
YCIOBUM:

M
A2 R (14.1)

5
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6)

a — MpoJoNbHBIA pa3pes; 6 — MiaH OMoOpHOM yacTH; /—5 — HOMepa XapaKTCPHbIX TOYEK MPOAOALHOrO CEYCHHS MO OCH IMaHeIu; 6 —
OCb HanpsiraeMoii apMatypbl Anadparmbl; 7 — ocb 060NIOUKH

Pucynox 14.4 — I'eomerpuyeckas cxema nanesm-odonouxu KXKC

M

[ —
s b RyYoYs (14.2)

rae M — wusrubarolmnii MOMEHT B pacCMaTpUBa-
€MOM CEYEHUHU MaHeNHu;
Z — paccCTOsiHWE NO BEPTHUKAIM OT OcU 000~

JIOUKHM 10 ocU paboyeit apMartypbl AU~
adparMsi;

R, — pacyerHoe conpoTuBieHre paboyeit ap-
MaTypb! Aadparm;

bf — LUMPHHA NaHEeIN MOBepXy;

¥y, — K03¢hbULUMEHT yenoBuil paboThbi TOHKOM
060/104KH, IPUHUMAEMblii paBHBIM 1S
naHenet wupuHoit 3 M — 0,75; 2 M —
0,9;1,5m —1;

Yy — KOIGGHUUMEHT ycnoBuit paboThl GeTo-

Ha, NpMHUMaeMblii cornacHo mn.5.1.10
CIT 52-101.

108

PekomeHayeMast reoMeTpuyeckast CXeMa KOH-
CTpYKUMHU npuBeaeHa Ha puc. 14.4. BepxHss no-
BEPXHOCTb 00070UKY MeXay ToukaMu | 1 2 ouep-
YyeHa Mo KBaapaTHoil napabone. OuepTraHue HUX-
Hell MOBEPXHOCTU 0OOJIOYKH MEXAY TOYKaMHu 4 u
S napaenbHO 3TOH KPUBOA.

Heobxoanmyio TonumHy 060/04KH B CpeaHei
yacTy mnponera onpeaensior no gopmyne (14.2);
TOJILUKUHY O60JIOUKH &, , HA YYACTKE, MPHMBIKAIO-
1ieM K ofope, ONpeaensioT ¢ y4eTOM YCUIUM,
NeACTBYIOLMX B OMOPHOi1 30HE.

Ha puc. 14.4 0603HaueHbI:

X — pacCTosiHWE OT paboyeil MOBEPXHOCTH aH-
kepa paboueii apmMaTypbl AMadparMbl 10 paccMaT-
PUBAaEMOrO CeYeHHUsl;

0L — Yrojl HaKJOHa HUXHEN NoBepXHOCTH 060~
JIOUKH y TOpila naHenu; tga < 0,5;

a, — pacCTOSAHHE MO FOPU3OHTAIM OT OCH pa-
6oueit apMaTypbl AmadparMbl 10 NPOAOILHOM rpa-
HU MaHenu Ha onope;



Z, — cTpena noabema 060/104KH (T. €. paccTos -
HHUE OT ocu 000J04YKHU 10 OCH paboyeit apMaTypbl
AnadparMbl B CEpeAUHE MIPOJIETA).

14.1.5 Tlomumo pacuyeta no cdopmyne (14.2)
TONLUMRY 000N0YKH ClIeAYET [TPOBEPUTH HA YC/IOB-
Hble KPUTHUYECKHUE HAMPSKEHUS cxXaTus no ¢op-
myne

n
84-5 20,8/, Iy;—yo, (14.3)
b1 red0
rae /, — pacyeTHbIit nponer o6onouku, pas-
HbI PacCTOSIHMIO B CBETY MEXAY BY-
TaMu (cM. puc. 14.2);
MJ" — uarnbalolMi MOMEHT OT pacyeTHBIX
Harpy3ok B CE€pelMHe MpoJieTa naHe-
Ju npu Ko3bduLHeHTe HaleXHOCTH
1O Harpyske y, = 1;
Yo — PACCTOSIHUE OT LEHTPA TAKECTH MPU-
BEACHHOrO CEYEHHUs TaHesSu B cepe-
JOWHE 1poseTa 410 OCH 000I0UKH;
I 0 — MOMEHT MHEPLUU NIPUBEIEHHOrO HO-
NepeyHoro CeYeHUs MaHelu B cepe-
AUHE ee MpoJieTa.

14.1.6 Inowanb ceueHMs CTepxHeENH TOPUEBOIA
apMmaTypbl NPy ONMUPaHUMU Ha MPOAOJIbHBIE HECY-
1IMe KOHCTPYKLIMK coracHo n. 14.1.2 noabupator
110 GosbLIeMY M3 YCHJIMH N, MONYYEHHBIX NO
$opMmynam:

(g +2)1%,
N, = B0

e 64z, (14.4)

R.Ab

N = ST8TS
€ Sbsup ’ (|45)
rae g — pacyeTHasl Harpy3ka oT Beca MaHe/u,

kH/Mm2%;

| — pacueTHbI! NPOJIET NAHENH;
b, — paccTtosHue Mexay ocamu paboueit
apmatypnl auadparm;
by, — WMPUHA MaHEIN Ha OMNope;
5 COMpPOTUBJIEHHE OTPhIBY, KH/M2, nipu
cbeMe MaHe U ¢ GopMbl.
st TopueBOit apMaTypbl pEKOMEHIYETCs! TPy~
MEHSITh CTalb Kaacca He Huxe A400.

Pacyer nuadparm Ha nonepeyuyio cuiy

14.1.7 Pacuet auacdparm naHenau-o00/104KH
K2KC Ha nonepeuHyio CH1y MpOU3BOAAT C yYETOM
pa3rpyxaoLlero 1eicTBUs BEPTUKANBLHbIX COCTaB-
JSIIOLUMX CHIT cxkaTus B obosiouke, Yactb nonepeu-
HO# cuibl (), BOCIIPUHMMAEMYIO auadparMam,
onpeaensor no dopmyne

Qd = QO —.Azitgq)’ (]46)

CIT 52-117-2008*

NPU 3TOM AOJIKHO ObITh NIPOBEPEHO YCIOBUE

0
m <0,5R,,. (14.7)
B dopmynax (14.6 u 14.7)
0, — nojiHasl BEMYWHA MOMEPEUHON CHIIbI

B paccCMaTpuBaeMOM CEYEHHWH MaHesH;
¢ — Yroj HakjJIOHa OCH 0DOJIOUKH,;
b, — wupKHHa nuadparMbl B CaMOM Y3KOM
MECTe pacCMaTPUBAEMOTO CEYEHHUS (CM.
puc. 14.2);
h, — pabouas BblCOTa CEYEHHUS!.

[Tpu cobntoaerun ycnosus (14.7) Ha yyact-
kax auacdparm anuHoi 0,1/, npUMBIKAOIWUX K
ornopam, BO BCEX Cy4yasix HEOOXOAUMO YCTaHAB-
JIMBATb KOHCTPYKTHUBHYIO TIONEPEUYHYIO apMaTy-
py IMaMeTpOM He MeHee 5 MM M3 MPOBOJIOKH
kiacca B500 ¢ warom 100 MM, a npy HanUYUMU
Ha yyacTkax aJMadparM cocpeoToYeHHbIX HAarpy-
30K OT MOABECHOro0 TPaHCNOpPTa — HE MeHee
@6A400 c warom 100 mm. Kpome Toro, mpu Bbi-
Oope Lara MONepeyHbIX CTEPXKHENR 1OMXKHBI ObITh
yuTeHbl YKa3aHus pasaena «[lonepeuHoe apMu-
poBaHue» n. 83 CI1 52-101. Takxe cneayer ycra-
HOBUTb CTEPXHU-MOABECKHK B BEPTUKAJIbHbIX ped-
pax xecTkocTu aMacdparM (cM. puc. 14.5), pacno-
naraemble ¢ waroMm 1,5—1,6 M. Ilpn Hanuuuu
NOABECHOrO TPAHCMOPTA 3TH NOABECKH AENAIOT-
€St ABOMHBIMM.

Bo Bcex cayuasix, rae ycnoue (14.7) He co-
6nionaercst, pPeKOMEHAYETCS YCTaHABAUBATD NoOIe-
pEYHYIO0 apMaTypy, NpH 3TOM HeobGxonuMas mno-
1MaAb CeuYCHHUs NonepeyHoi apmaTypsl B iadpar-
Max npuHuMaercd no dbopmyne

- (AL
SRy (49

rae  f, — IUIOWLAAb CEYEHHs OAHOrO Iomnepey-
HOTro (BEpTUKAJILHOrO) CTEPXHS Kap-
Kaca anacdparmeli;
|Q) — abconoTHas BEMMYMHA 4ACTHM TIOMe-
peyHo CHIbl, BOCIpUHHUMaeMOM 06e-
UMK anadparMaMu naHenu, ornpesae-
nsetcs no ¢opmyne (14.6);

Z — IJIeYo BHYTpPEHHei napbl cua (pac-
CTOSIHME MO BEPTUKANM OT OCH Hanpsi-
raeMoii apMaTtypbl 10 0CH 0607104KH B
paccMaTpUBAEMOM CEYEHUM);

¥ — ular NonepeuHbIX CTEPXKHEN Kapkaca
anadparmbl.

[Ipu stom B 3HameHartene cdopmyanl (14.8)
3HAK MJIOC [UTsl JIEBOM MTOMIOBUHBI [MaHEIU NMPUHU-
MaeTcs B TEX CAyyasix, KOraa Benuunna Q, nono-
XUTENbHA, U MMHYC — KOAA Beanuuna Q, otpu-
yaTesbHa.
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I — Hanpsaraemas apMatypa anadparmbi: 2 — ankep; J — apMaTypHas ceTKa 060M04KH; 4 — nonepeyHas apMaTypa AnadparMl (Ha
yuactke T ycTanapivBaetcsl TOALKO MpU HATMYMKM MOABECHOrO TPAHCMIOPTA); 5 — MoABECKa HapyXHas, 6 — NOABCCKA BHYTPCHISIS,
7 — ceTKa B myTc; & — TopucBasi apMatypa (ceuchue V' —IV/ npy Hanuyum NOABECHBIX KPalloB U NS CCrMCHTHBIX CBOAOB)

Pucynox 14.5 — Apmuposaunc nanesn-o6onouku KXKC pasmepom 3x18 m

Pacuer ankepos

14.1.8 Ilnoutanp paboyeit MOBEPXHOCTH aHKe-
pa paboueit apMaTypsl Kaxaoi auadparMbl peko-
MEHAYETCS MPOBEPSITb UCXOAS U3 YCIOBUSA

M
2 Ry, ’

lan (14.9)
rne M, —wu3rubarolnii MOMEHT Ha BCIO IUWPU-
HY MaHeJn B CEUCHUM, PaCMONOXEH-
HOM Ha paccTostiuu 1,5 M oT paboueit
MNOBEPXHOCTH AHKEDPA;
7, — PacCTOsHME 110 BEPTUKAIU OT OCH pa-
Boueit apmarypbl Avadparmbl 10 OCH
000/I04KK B 3TOM X€ CEUCHUH.

[pu Harpy3kax oT noaBecHbiXx KPaHoB U3rnba-
IOILMI MOMEHT M| 1 BEIMYHHY Z; PEKOMEHIYETCs
BbIYUCIATb B CEYEHUHU TOA rPy3OM, ONUXAHLIMM
K onope.

Pacuer naneaun-odonouxn KXKC
no negopmMaunsm

14.1.9 TIporu6 w, , B cepeanne nponeta npen-
BAPUTESILHO HAMPSKEHHOM naHenu-o06on0uku KXKC
NPHU KPaTKOBPEMEHHOM AEHCTBUM PAaBHOMEPHO pac-
npeaciieHHoN Ha 1 M TMHBI NaHeIH Harpysku ¢"
PEKOMEHAYETCS! OnpeaessaTs no Gopmyie

qnl4

Wosh = Tor 1
0sh 48E, 1 (14.10)

110

rne ¢q" — paBHOMEPHO pacrnpefe/ieHHasl pacyerT-
Hast Harpy3Ka npu ko3¢p@uumeHTe Ha-
LEXHOCTH MO HArpy3Ke y, = I; E, =
=085 E;

[, — MOMEHT MHEPUMY MPUBEICHHOTO MO-
nepeyHoro ceueHuss narvenn KXKC B
cepenMHe MnpoJeTa.

Beauunny nporuba wy, nanenud B cepeauiie
NPOJETA C YUETOM JUIUTELHOTO AEHCTBUS HArpy3Kn
Y [IPCABAPUTENILHOTO HAIPSKEHUS ONPelesiioT 110
dopmyne

b()[qsh +(l +(pb,cr)q/ _‘7('][4 _

Wor =
48E, I
D redd ) (14.11)
(80y0) - Adly )!
6 E hy, '
rae g, — KpaTKOBPEMEHHO AEHCTBYIOLAs YaCTb
Harpysku;

9., — KOIDOUUNEHT NON3yuecTH GeToHa (CM.
Tadn. 5.2 u n. 5.6 Hacroauero CII);

q, — LIMTENbHO ICHCTBYIOWIASI 4aCTh Ha-
rpy3ku;

g, — KBMBAJICHTHasl MO MOMEHTY B cepe-
IMHE NpoJieTa paBHOMEPHO paciipene-
JIEeHHasi Harpy3ka OT CHJ NpeaBapu-
TEALHOTO HANpAXEHUst, ofnpeaense-
Mas no ¢opmyne

_ 8P(l)eOp

e Ts (l4|2)



Aosp(z) = Acsps + Ao'sp6 — CyMMa I10Tepb Ipensa-
PUTEJILHOTO HanpsiKeHns paboyeit ap-
MaTypbl OT yCaKH M [103y4yecTu Ge-
ToHa cornacHo CIT 52-102;

Ao’spm — TO X€, IJIS1 HalnpsiraeMon apMartyphl,
ec/iM 6bl OHAa MMeJlach Ha YPOBHE Kpaii-
HEro CXXaTroro BOJIOKHA 6eTOHa,

E. — monynb ynpyroctu paboueit apmary-

pbl aadparm;

hy, — pabouasi BbICOTa [ONEPEYHOTO Ceve-
HUS MaHEIU B CEPEAMHE IpoJeTa;
P“) — paBHOAEHCTBYIOLLAA YCWIMI B HANps-

raemMoi apMmarype 10 obxatusi 6eTo-
Ha, onpenessieMas npu ko3pduum-
€HTe TOYHOCTH HATSIXEHUS yspu= I;
€y, — PACCTOSHMUE OT OCH HaNpsiraemMoii apma-
TYpPbI [0 LIEHTPA TAXECTH NTPUBEAEHHOTO
CeYeHUs NMaHeM B CepelMHE TMpoJeTa.

Pacuer nanean-o6oaouku KXKC
no 00pa3oBaHHI0 TPeLMH

14.1.10 Pacyet no oGpa3oBaHUIO TPELHUH B AU-
adparmax naneneit KXXC pekomenayercst npou3so-
UTh corlacHo TpeGoBaHusM pasnena 6.3 CHull 52-
01 c yueroM cnenyolux ocoGeHHOCTEIA:

a) BO BCEX C/ly4asiX MPY ONpeAENEeHUH NMOTEPb
1IpEe/lBAPUTE/IBHOTO HANpSXEHUs B apMaTtype pe-
KOMEHyeTCsl Y4MThIBATh pa3rpyxalollee AeHCTBUE
Beca MaHenn npu y, = L;

0) BEIUYHMHY MOMEHTA COMpPOTUBJIEHUS Wp,
NpPUBEIEHHOIO CEYCHUS MMaHeNN U1 PacTAHYTOH
TpaHy C yyeToMm Heynpyrux jedopmaimit Oetona
JIOMYCKaeTCs1 onpeaeisiTe 1o dopmyne

W, =130, (14.13)

rie W — MOMEHT CONpOTURIEHUS IS PacTsiHy-
TOI rpaHy CEYEHUS, onpenessieMblii B CO-
OTBETCTBUM C TPABUJIAMH COTIPOTHBIIE-
HUS YNIPYTUX MaTepHaoB Mo dopmyJie

W = Ired()

o0 ta’ (14.14)

rae a — paccTOsiHME OT HUXXHEN rpaHu pebpa
JI0 OCU HampsiraeMoi apMmartypsl (CM.
puc. 14.2).

Pacuyer noas 000/104KH HA H3rHO
BA0Jb 0Opa3ylomeit

14.1.11 KopoTKyi0o LMAUHAPHYECKYIO 000/10Y-
Ky Mexay amadparmMaMy peKOMEHIYETCsi pacCcyu-
ThIBATh HA U3rUb B HaMpaBjieHUU ee 0Opa3yiolLeit.
Ilpu 3TOM Heo6XOAMMO YYMTHIBATL W3MEHEHUSA
reOMETPUYECKOI CXEMbl KOHCTPYKLIMM BCIIEACTBUE
pocTa nporuooB, NOSBAEHMUS U Pa3BUTUSA TPELIUH
B AMadparMax ¥ yMeHblIEHUsI KPUBU3HBI 060104~
KM B [IPOLIECCe ¢ HATPYKEHMsI HA BCEX CTAIUSIX —

CII 52-117-2008*

OT HayaJla Harpy>XeHUs 10 NOsABIeHMs MPU3HAKOB
MpeAeJbHOro COCTOSHHUSL.

Pacyet npou3BORAT MyTeM OMpede/IcHUST «U3-
rubaioled Harpy3ku» g, NepelaoLencs Ha au-
adparMbl 3a cuet u3rnba 060J0UKH, U CPABHEHUS
3TOM HArpy3ku C Hecyuleit criocoOHOCTbIO 000-
JIOUKM Ha u3rud, onpeacnseMoil MeToaoM Ipe-
nenbHoro pasHosecust. Hecyllyto crnocobHocTb 060-
JIOUKM Ha U3rMO peKOMEHAYETCS TMPOBEPATH IMPH
CJIelyIOIUX CXEMAX HArpYXEHMUS:

NpKY Harpyske, paBHOMEPHO pacnpenesneHHON
Mo BCeil MOBEPXHOCTH OGOJIOYKH;

NpY CHEroBOW Harpy3ke, paclojlOXeHHOR Ha
MOJIOBUHE IMPOJIETa C YHETOM K03 HLMEHTA CHe-
TOOT/IOXKEHHUS U = |, HA y4acTKax HUXHHUX MOKPbI-
TUW NpM nepenase BbICOT — C y4eTOM Koaddhu-
UMeHTa M, onpeaeasieMoro cornacHo Ilpunoxe-
Huio 3 CHuIl 2.01.07;

Mpu HarpyXxXeHuu anagparM cocpesOTOYEHHbI-
MU Harpy3KaMH OT CHMMETPUYHO PACMONIOXEHHbIX
MOABECHBIX KPaHOB;

MPKU Harpy>X€HNU COCPEAOTOYEHHBIMU Harpy3-
KaMHU OT CTOEK KapKaca hoHaps  T. I.

IMepeuncieHHblE HATPY3KK CEAYET YUUThIBATD
B HauMeHee O6naronpuATHLIX codeTaHusax. Koag-
¢duumeHTH couetaHuit npuHumaT no CHull
2.01.07. IMockonbKy npu pacuere 000NOYKH peltia-
€TCs1 HEJIMHEITHAA 3a1a4a, TO He JOMYCKaeTCs NMpo-
M3BOIMTh PacyeT Ha BO3JEHCTBUE OTAEAbHbBIX BH-
JI0B HarpyXXeHHus ¢ nocieayounM CyMMUpOBaHU-
eM. B kaxanoM cnydae HEOOXOAMMO NPOU3BOAUTHL
pacyeT Ha BO3MOXHble KOMOMHALUMK HATrpy30K.

Tlpu 3TOM cneayer HMETh B BUAY C/ICAYIOLLIEE:
npU Harpy3ske, NPUIOXKEHHON K Mojo 000/104KH,
n3rubatoLas Harpy3ska rnojoXxurenbHa (Hanpasie-
Ha BHU3), NIPU Harpy3ke, NpWIOXeHHOH K nuad-
parmMam, — oTpuuUaTenbHa (Hanpab/ieHa BBEpX).
CHeroBasi Harpy3ka, NpUJIOXeHHast Ha OAHOI Mo-
JIOBUHE TpOJIETA, CO3JAaeT Ha Hell MONOXHUTE/b-
HYI0 M3rnbaiolluylo Harpysky, Ha Apyroi — oTpu-
yatesibHyo. Cusibl NpeaBApUTEIbHOTO HANPSIKEHUS
paboyeit apMatypel aMagparM co3nailoT MOJTOXU-
TEJIbHYIO M3rMOAI0ILYI0 HArpy3Ky Ha 000JI0UKY.

14.1.12 I1pn paBHOMEPHOM HarpyXeHUHU (pHUC.
14.6) peureH1e HelWMHERHOM 3amayy ANsi onpene-
JICHUS! MAKCUMAIbHOM BEJIMYMHDL @, — PacyerT-
Hoit uarubaroleit Harpy3ku Ha | M? — UMeer Bua

|- WO, max

dp, max = M — (q a4y )Xa

(14.15)
rne ¢, — PacuyeTHad pABHOMEPHO PacrpeaeneH-
Hasi Harpyska Ha | M2, mpunoXxeHHas
HEIOCPEACTBEHHO K 000JI04KEe C yye-
TOM ee Beca (Oe3 yueTa Beca auadparm);
Womax — PACU€THbIA 11porud naHenu B cepeau-
HE MpoJieTa, ONpeaensieMblil o gop-

Mmysie (14.16);
11
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I — ocb 0bonoukH; 2 — och paboueit apMaTyphl nUadparmsl

Pucynox 14.6 — Pacyernas cxeMa naHeu-000/109KH
KXC

g — SKBUBAJICHTHAs 110 MOMEHTY B cepe-
IMHE NpoJieTa pacyeTHasi paBHOMEpP-
HO pacripeesieHHas Harpy3ka Ha | M2
C YYETOM Beca MaHenu;
gy — BepTUKalbHas Harpy3ka Ha | M2, 3k-
BUBAJIEHTHAsI M0 HOPMaIbHOI cune,
BO3HUKAIONIEH B 000/I04Ke OT Mnpe-
BapUTENbHOTO HANPSXEHUA NMaHeH,
onpenensiemast no ¢opmye (14.20);
X — KO3GbGHUMEHT, YYUTHIBAIOWUI He-
PAaBHOMEPHOCTb pacripeneyieH|s: Cui
CXaTus B 000JI0YKE, OMNpeae/aseMblit
no ¢opmyne (14.21).
BenuuuHbl, BxoasiuiMe B ypaBHeHue (14.15),
ONnpeAessioT Mo hopMysiam:

wO.max=wy‘(wy_wp) l_qi; (14.16)
0,173/2 aA,

W, = — 1+ =2 | -0, +0,002E, |;

y z()Es‘ {o’}’£ A[; ] GPZ }
(14.17)

Pe,, 5
w, = TN (14.18)
Ay =bdy; o= E [ Ey;

q, =8R. Az, / bl (14.19)

rae o, — npenen TEKy4eCTH apMarypsl nuad-
parm, MPMHUMAEMbIii [0 COOTBETCTBY-
oM F'OCTawm;

w, — nporud MaHeau, COOTBETCTBYIOLUHIt
Hayany TeKyd4ecTH apMaTypsl auad-
parm;

w, — BbIFMO NaHENU OT CUJI IIPEBAPUTENb-
HOTO HaNpsiXeHus;
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E. — monynb ynpyroctu paboueit apmaty-
pbl aMacdparm;

— BeJMYMHA MIpeABapUTENLHOTO HarMps-
XEHUA B apMaType C YY4ETOM BCeX Mo-
Teps, onpenensemas no CIT 52-102;

osp2

qn =
byl? | YoAredo

x= bf50 BT / IredOa

8P ( I,
——[ d0 -ew]; (14.20)

(14.21)

— TOJILMHA 000/I0UKM H TUIOLIAlb

NPUBEIEHHOTO CEYEHUS NaHeaH

B CepellMHE ee IMPOoJIeTa;

P — papHoneiicTByoIasT ycunuii B
HanpsiraeMoi apMmarype C yuye-
TOM BCEX NOTepb NMpeABaPUTEN b-
HOTO HaNpsKEHUS.

Ecnu B cootBercTBUM ¢ dopmynoit (14.21)
x > 1, To cnenyer npuHumarb x = 1.

Ipu onpeneneHnn usrnbaoLeit Harpy3ku 9h mox
BEJIMUHHBI G, W P, Bxoasiluue B ropmyanl (14. 17),
(14.18) u (14’20) BLIYMCASIIOT NIpH Yy, = 1,1

14.1.13 MuHHUManbHyIO BETHYHHY 143m6alou1eu
HArpy3ku g, . MPU PABHOMCPHOM HArpyXeHuu
naHenAu onpeaensior no gopmye

rae o, u A0

0, min
Gb,min = 9IM [1- zom j(qw/v)x, (14.22)

rae  Wy,., — PacyeTHblii Nnporud mavenu B ce-
peAMHe I1poJIETa MPU Harpyske,
paBHOIi g, onpeaensieMblit no gop-

myne

Wo,min = Wy _(wy _wp)J‘ _qq_” (]423)

30eCb W), W,, gy, X OnpenensiioT no ¢opmynam
(14.17), (14 18) (14.20), (14.21); o s P onpene-
NAOT NpH Y, = =0,9.

q9,= SG)AyzO/bOIZ.

14.1.14 Tlpu HarpyxeHuu MaHEAN-060NOUKH
MOCTOAHHOI PaBHOMEPHO pacnpeAcNeHHON Ha-
rpy3Koit g B COYETaHUMU C HArpy3Koi OT cHera p,
pacnonoXeHHOM Ha 1IeBOi MONOBUHE MponeTa (puc.
14.6), usrubaiowne Harpy3Ku COOTBETCTBEHHO LTSI
JIeBOW ¢, , M NpaBoii ¢, , MONOBMH MpOJETa onpe-
nensioT o dopmynam:

2(l +Y)w0max 3+
Qs =qms — |1~ ‘
bt =AM { 2+1)% ( 3

(14.24)

g+‘IN)X§

(14.25)



2wy min 3+
Dor =9M,r — -

Y
(2+Y)Zo 3 g+q1v]x,(14,26)

TAC Gy Gy, — PABHOMEPHO pacnpeiesieHHsbie
Harpy3Ku, MpHIOXEHHbIE Hermoc-
peACTBEHHO K 000104YKe COOTBET-
CTBEHHO Ha JIEBOil U MpaBoii Mo-
JIOBUHAX NpPOJiETa C y4eTOM COb-
CTBEHHOro Beca 000JIOUKH;

Y — OTHOLWIEHUE BPEMEHHOM (CHero-
BOi) K MOCTOSSHHOil paBHOMep-
HO pacnpefeneHHO Harpyske,
omnpenensiemoe no gopmyne

Y=p/8 (14.27)

30€Ch Wy sy — BBIMUCILLOT 110 popmynam (14. 16)
Wo.min u (14.23), 3aMeHsia g Ha g, onpe-
nensieMyio o hopmyrne

q.=g+0,5p. (14.28)

14.1.15 Tlpwu orpeneneHUH U3rubalOLUX HArpy-
30K ¢, , ¥ g, , COOTBETCTBEHHO BbIUMC/AIOT BETHYHHbI

Wi, max ¥ gy TIPU Yy, = L1
Wo.min ¥ Gy TIPA Y, = 0,9.

IMpenenbHas Hecyllas criocOGHOCTb 060OUKH
Ha K3rud onpenensieTcs Ha OCHOBE NPUHIIMIIA Npe-
JIeJIbHOTO PaBHOBECHUSI MCXOASI M3 XapaKTepHOIi
CXEMbI pa3pylleHusi 0600YeK PacCMaTpUBagMoro
tumna (puc. 14.7).

B Haubonee pacnpoctpaHeHHOM cnydae [pu
apMUpOBaHMU OJIHOM CBapHOI ceTkoil ¢ pabouu-
MU CTEPXHSIMH, PAcCIONOXeHHbIMU Brojb obpa-
3ytouleit 060104KHK (T.€. MONEpPeK NaHeau), 1 MpH
CXeMe M3/10Ma C TpeMs TNacTU4YeCKUMH LUAPHU-

a) 1

6)

b’l
N
N

a — BUA HA Auadparmy; 6 — rniau; / — obonouka; 2 — pabo-
yast apMatypa anadparm; J — TpewMHbl B auagparme; 4 —
NAacTU4ECKUEe WapHUpBI B 06010YKe

Pucynox 14.7 — Cxema pa3pyuieRus NaHe R-000,109KH
KXC

CIT 52-117-2008*

paMu (110 OCH TIAHEJM Y TI0 JIMHUAM COMPSKEHUS
obosniouku ¢ ByTaMu nuadparm) ¢, KH Ha 1 m?
06010ukH, ornpeaensior no dpopmyne

Ss°7s

q - X ’
! A Ry,

rae R, — pacyeTHOEe conmpoTHBIEHUE paboueit
apmartypnsl o6onouku, MIla;
A, — nyowank ceyenus paboyeit apMaTyphbl,
M2, Ha | M 060104KH;
I, — paccrosiiue B CBETY MEX/1Yy ByTaMH IN-
adparm, Mm;
&, — TomuuHa 0600YKH B paccMaTpUBae-
MOM CEYCHUH, M.

AGCONIOTHBIE BEJIMYMHBI PACYETHBIX M3rndaro-
LLMX HArPY30K, HalIcHHbIE U3 YpaBHeHHUit (14.15),
(14.22), (14.25) u (14.26), He NOMXHBI IPEBbI-
1aTh NpeaenbHOl u3rubaolleit Harpy3ku, onpe-
neneHHoit no gopmyne (14.29).

_ 8000RA, [ RA

(14.29)

IIpoBepKa NMPOYHOCTH -CONPIKEHHA
000J104KH ¢ AHaparmoii

14.1.16 pouHocTs conpsixeHUs: 06ON0YKU €
AuadparMaMy peKOMEHAYeTCsl NIPOBEPATb pacue-
TOM Ha u3ru6 ceyeHuit II—II u ITI—III (cm. puc.
14.5) npu neicTBUM Ha 0GOOYKY PaCYETHBIX U3-
rUOaloLMX HArpY30K, fpenroarasi, YTo pacyer
caMoif 0007104YKM Ha M3rMd MpoBeleH 3apaHee U
BEJIMUMHBI PACYETHBIX U3rMbaloLUX HArPY30K NpU
HauMeHee OJIaronpPUSTHLIX CXeMaX HarpyXXeHMs U3-
BecTHb!. IIpn 3TOM NMpUHUMaETCs, 4yTO HU3rnbalo-
L€ MOMEHTbI B BepTuKajibHOM cedeHuu 11—II (y
Hayajla ByTa) U TOpU3OHTANbHOM cedeHuu IH—
[T (no auacdparme) oguHaxkoBbl. BeauuuHy pac-
YETHOTO U3rubaiolero MomeHTa M, u My ans atux
ceueHUll onpeaessiioT rno Gopmyne

? a
My =Ms=-q|7=+> (@ +h) | (14.30)
rae g — pacyertHas uarubarollas Harpy3ka ais
paccMaTpuBaeMoOil CXeMbl Harpyxe-
HUS;
a,ul, — cm.Hapuc. 14.2.

BesimunHa usrubaiowero MoMenta M, nony-
YyaeTcs OTpuLaTesIbHOM, Koraa npeobnajaroliee
IefcTBUe 0Ka3blBAIOT HArPy3KH, PACIIONOXEHHbIE
Ha noae oboJIOYKM, M TMOJOXUTEJIbHOM, Koraa
npeobafaloT Harpy3Ku, NpUIOXEHHbIE K Auad-
parmam. Ecnu usrubarowuit MomeHT M, oTpuua-
TEJEH, TO pacTAHYTOI apMarypoit B ceyeHUu 11-11
(puc. 14.5) cnyxar monepe4yHble CTEPXKHMU OCHOB-
HON ceTKu 3 obosnouku, a B ceyenuu III-1I1 —
HapyXXHas moaBecka S, pacroloxeHHasi B BEpTHU-

113
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KanbHOM pebpe xkectkoctu anacdparmel. [Tnowans
CeYeHMUsI 3TUX apMaTYpHLIX 3JEMEHTOB AOJIKHA
obecneynBaTh BocnpuaTue MoMenTa M,. Ecau pu
BCeX KOMOMHALIMSAX HArpy>XeHUsl u3rudaroiumi
MOMEHT M, oCTaeTCsi OTpULIATENbHBIM, TO yCTa-
HOBKa AOMOJHUTEIbHbIX CETOK 78 BYTaX M BHYT-
PEHHUX TOABECOK 6 B Auadparmax He Tpebyercs.
Mx ycraHaBAMBalOT (10 pacyeTy) TONBKO B Tex
cnyvasx, Koraa M, MONOXUTENEH.

PacyeT MOKpLITHIE HA HATPY3KH
OT NOJBECHBIX KPaHOB

14.1.17 [TokpbITHst U3 naneneit-odosnouek KXKC
MOTYT HECTH Harpy3KH OT [10IBECHBIX 3JIEKTpHYEC-
kux kpaHoB o FOCT 7890. Tumosbie cxeMbi Ha-
rpy>XeHus NprUBeeHbl Ha puc. 14.8.

[To cxeMaM a 1 @ MaKCUMaJIbHAasI IPY30IOIBEM-
HOCTb KpPaHOB COCTaBJIsieT 5 T, Mo cxeMe 6 — 3,2 1.
Bbanku KpaHOBBIX IyTeil BBITIONHSIIOTCS Hepa3pes-
HbiMu. TIpM pacyere MPUHUMAIOT, YTO HA KaXA0ii
KOJlee MOIYT HaXOAMUThCS IO JBA MAKCUMAIbHO
conuxeHHbix KpaHa. KoadduuueHTbl coyeTaHUus
KPaHOBBIX Harpy3ok Mexay coboit U Ko3dduLu-
€HTBI X COYETAHUS CO CHEroBOI Harpy3koil npm-
HuMatorest o CHull 2.01.07. ¥ nonepeuHoro
TEMIIEPATypHOro 11IBa CJEAYET MPeAyCcMaTpUBaTh
LLIapHUPHOE COeMHEHUE KOHIIOB DaJIOK KPAHOBBIX
nyTei, He NPENATCTBYIOUIECE B3AUMHOMY [MOBOPO-
TY UX KOHLIEBbIX CeYeHU i, HO criocobHoe nepena-
BaTh BEPTUKAIbHYIO NMOTIEPEYHYIO CUJy, BO3HMKA-

a) p
vV

J——f
,;%LI

[
a
1’——k"" /2

HE {r-—
<

o —-—t
o
—~—t

6)

Pucynox 14.8 — Tunossie cxembl Harpyxenna (a, 6, 6) no-
KpbITHS H3 NaHeseli-o0on04ek K2KC nossecubMu Kpanamu
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IOLLYIO OT KpaHOBbIX Harpy3ok. I1pu pacuerte cne-
JIYeT YYWUTBIBaTb MaKCMMajlbHO BO3MOXHOE MpU-
OJIMXeHUE KpaHOB K TOPLIEBOM CTEHE 3AaHMsl C
YYETOM PAacnoJ0XEHMS TOPLEBbIX YIIOPOB Ha b6ai-
Kax KpaHOBBIX MyTeH.

OcHOBHOI 3a/1aueil pacueTa siBJsIeTCs onpene-
JICHUE Harpy3ok, nepeialuiMxcsi OT KpaHOB Ha
NaHe/ b-000/104UKY, HAXOUSILYIOCS B CUCTEME [10-
KpBITHS. 3afaya pellaeTcsl o NPUHLMITY pacyeTa
Hepa3pe3HOoN OaJku KpaHOBOro myTu Kak Gajku
HA 0CelaolMX OMOpax, KOTOPbIMHU CAYXaT Auad-
parMbl naHenei-odonouck. Ipu 3TOM CBA3L MeX-
[y OTOPHBIMM JaB/IEHUSIMU OaIKU U BEPTUKAb-
HbIMU TepeMelleHUsIMU auadparM npuHUMaeTcs
HeJlMHeHoM. PacuyeT COCTOMT M3 onpeneeHus
MAKCUMaJbHBIX HArpy3o0K, nepeaaloumMxcs Ha au-
adparmsbl naHeneir KXKC, u Harpy3ok OT KpaHoB,
MPU KOTOPBbIX BO3HHUKAIOT HauOONblUUE OTpHLIA-
TeJbHble MOMEHTHI B 00onouke. B cBsi3u ¢ TeM 4TO
paccMaTpuBaeMas 3ajayda siBJISIETCS HENUHENHOM,
TO B KaXIOM C/lyyae OHa pellaeTcs npH yCaoBUHU
O/IHOBPEMEHHOIO BO3NEHCTBUSI HArpy3oK OT MO-
KPBITUSI U MMOABECHBLIX KPAHOB B HauMeHee 61aro-
NPUATHBIX codyeTaHUAX. PacyeT pekomeHayeTcs
BBIMOJIHAT YUCJIEHHBIMU METOAAMU C MPUMEHe-
HueM DBM.

KoucTpyuposanune naneneii-060/104ek
KXKC u nokpoITHii ¢ HX npuMeHeHHeM

14.1.18 MuHUMabHas TOAILMHA OOOJIOUKH 10J1-
XHa ObITh He MeHee 30 MM; nuadgparMbl peKOMeH-
JIYETCS! TPOEKTUPOBaThL 00JIerYEHHON KECCOHMPOBAH-
HOl KOHCTPYKLUMK C BEPTUKaNbHBIMU pebGpamu
XKECTKOCTU U MUHMMAJIBHOU TOMIIMHON CTEHKH,
paBHoit 40 MM. MuHMMalibHAs TOMIIMHA CTEHKU B
MepBOM OT OIOpPbl KeccoHe nuadparMbl NpUHUMa-
etcst papHoit 50 MM. ConpsixkeHue 000JIOYKHU € -
adparMamu BBIMOJHSETCS ¢ MPUMEHEHUEM MOJO-
rux ByToB (/ = 1:5), KaK nokazaHo Ha puc. 14.2.

14.1.19 OcHoBHyI0 HanpsiraeMyto pabouyo ap-
MaTypy naHenu (puc. 14.5) pekoMeHayeTCs MpoeK-
TUPOBaThb M3 ABYX I1PEABAPUTEIBHO HaMpPSAXEHHBIX
3/IEMEHTOB, PACIMOJIOXKEHHBIX B HUXKHEN YTOJILEH-
HOIt 30He AuadparM. Dra apMarypa MpOeKTUPYETCS
M3 CTEpXXHEBOM cBapuBaeMoi ctanu kinaccoB AS00 —
A800 M, Kak npaBuJIO, BBLIMOJHSIETCS U3 OAHOIO
WIK ABYX BIUIOTHYIO PAacriojloXEeHHBIX CTEPXHEH B
KaxaoM pebpe (anadparme). BoaMoxHO Taxke npu-
MEHEHHME B KayecTBe HarpsiraeMoil apMarypsl mna-
Heneit KXKC xonoaHonedopMupoBaHHOi apMaTy-
pbl epuoauyeckoro npoduis kiaccos oT Bpl1200
no Bpl500 (Bp-II) u xanatoB K-7, K-19.

ITo KOHLIAM HanpsiraeMbIX 3JIEMEHTOB padboyeit
apMaryphbl PeRyCMAaTPUBAIOTCS MPUKPETISIEHHbIE K
HUM CTajibHbIE aHKEPHBIE AeTanu (cM. puc. 14.15).
BTU AeTany noJXKHbI 00ecreunBaTh HalEXHOE 3a-



aHKepuBaHue paboueil apMaTypbl B GeTOHE OMop-
HOTO y3J1a NaHe/ U, Tak KaK 3Ta apMarypa urpaer
POJib 3aTsKEK paccMaTpuMBaeMOM CBOAYATOM CHUC-
TEMBI.

14.1.20 Apmuposatue 060J104KH HAa3HAYAETCS
O pacyeTy U BLIMOJIHIETCS U3 CBAPHOit apMmaTyp-
HOM CeTKM pyJoHHoro tuna. Ilnowans cedeHus
apMaTypsl (B % MoaHoM niollaau ceyeHus GeTo-
Ha 000JI04KH), PACTIONOXKEHHOI B CpeHEN YacTu
nposera Mexay ToukaMu 4—>35 (cM. puc. 14.4), non-
KHa ObITh He MeHee: nornepeuyHoit — 0,3; npoaob-
Hoit — 0,2.

HuadparMbl, Kak rnpaBuio, ciaelyeT apMUpo-
BaTb CBAPHBIMU KapKacaMH TOJILKO B OMIOPHBIX 30-
Hax (Ha yyacTKax 1iuHo# 0,1/, unu Gonee, B 3aBu-
CHMOCTH OT Pe€3yJbTaTOB pacyeTa), a TAKXe CTep-
KHSIMM-TI0BECKAMHU, PACTIONIOXEHHBIMU B BepTH-
KaJIbHBIX pebpax auadparm.

14.1.21 TManenu KXKC pekomenayercst rpoek-
THpOBaTh U3 6eTOHOB Ki1accoB B25—B40 Ha cxa-
THE B 3aBUCUMOCTM OT Pa3MEpOB IMpoJieTa M Ha-
rpy3ok. B Tex cinyyasix, KOrma 310 TEXHUYECKH U
3KOHOMMUYECKHU L1eJ1eCO0DPa3HO B JaHHOM paitOHe
CTPOUTENBLCTBA, PEKOMEHYETCSl MPOEKTUPOBATh
nanenu-ob6omouku KXKC u3 6eroHoB Tex xe Knac-
COB Ha NMOPHUCTLIX 3anmojiHUTeNsIX. PekoMeHmyeTcst
TaKXe MPOeKTUPOBaTh KOMIUIEKCHBIE MaHEeIU-000-
JIOYKY MOBBILIEHHO 3aBOACKOI FOTOBHOCTH C 30-
(OEKTUBHBIM [JIUTHBIM yTeruTeneM (6e3 CTSKKN)
U KpoBJieil, MPUKJIEEHHbIMU Ha 3aBOJE.

Jns nmpornycka BEHTWISILMOHHBIX 1IAXT U yC-
TAHOBKH KPBILIHBIX BEHTUJIATOPOB TpeaycMaTpu-
BaeTCsl U3rOTOBJIEHUE NaHeseit C OTBEPCTUAMMU
nuamerpamu 400, 700, 1000 u 1450 mm, pacno-
JIOXKEHHBIMU 110 OCH NMAHEJM Ha Pa3NUYHBIX pac-
CTOSIHMSIX OT TOpLa, BOKPYI KOTOPbIX IpeaycMar-
pUBaeTCsl COOTBETCTBYIOLEE yculleHrue 000104YKU
MO pacyery.

s yCTpOiCTBa CBETOA’PALMOHHBIX WUAX 3€-
HUTHBIX OHApei MaHenM clienyeT MpoeKTHPOBAaTh
¢ npoeMamu (puc. 14.9) pasmepom 2,5X6 M — st
naHesei pasaMepoM 3x18 M u 2,5X9 M — nns na-
Heneit 3x24 M.
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[To nepumeTpy hoHapHOro npoema B 060104~
K€ NPeyCMaTpUBaIOT IUIABHOE YTOJILIEeHUE 10 70—
80 MM; cxkaTyio 30HY nuadparMm B npenenax mnpo-
€Ma peKOMEHYeTCS COOTBETCTBEHHO YCHIUBATh. B
obosiouke U B CXaTol 30He AnadparM B COOTBET-
CTBUH C pac4€TOM PEKOMEHIYECTCsl YCTAHABJIMBATD
JIOTIONIHUTEIBHYIO apMarypy.

14.1.22 J1ng coBMecTHO# pabotbl naneneit KXKC
€ KapKacoM 30aHUs JOJDKHO ObITh MPEIyCMOTPEHO
MX KpEIJIEHME CBapKOH BO BCEX YeThIpeX yrjiax na-
HEJI K MPOAOJIbHBIM HECYLLIUM KOHCTPYKLIMSM I10-
KPbITHSL. DTO KPEIUIEHUE PEKOMEH/YeTCH OCYIUECTB-
JIATb C MPUMEHEHUEM JIMCTOBBIX LIAPHUPOB, 0bec-
NeYyMBaloLIMX BO3MOXHOCTh HOBOPOTA CEYECHUS Ma-
HE/IM B BEPTUKAJbHOM IUTOCKOCTH. JIMCTOBBIE 1i1ap-
HUPb! OJDKHBI OBbITh 3aMPOCKTUPOBAHbI TaK, YTO-
Obl OHM MOIJIM 3apaHee Ha 3aBoJEe MPUBAPUBATLCS
K 3aKJIaIHBIM AETa/ISIM MPOAOABHBIX KOHCTPYKIIVIA.
XKecrtkoe KperuieHMe MaHenei, co3ialollee ux 3a-
LIEMJIEHHME HA OMOpaXx, He JOMYCKaeTCsl.

IIpu npoekTHpoBaHuM paboyeit apMaTypbl U3
BLICOKOTMPOYHOI MPOBOJIOKHU MM CTANTbHbIX KAHA-
TOB KOHCTPYKLIMHM aHKEPOB AOJDKHbI 00eCeYnBaTh
BO3MOXHOCTb MPEABAPUTENHLHOTO HAMPSAXKEHUS MPU
HaTSKEHMM apMaTypbl C 3aXBaTOM 3a aHKepa ap-
MaTypHbIX 3aemMeHTOoB. IIpu nogbeMe CTponoBKy
MaHeaM ciieayeT OCYLUECTBISATh TONbKO 3a OTBep-
CTHUS B YIJIOBBIX AaHKEPHBIX AcTansx (puc. 14.5).

Ha Bcex craausx npousBojicTBa, CKNaANpOBa-
HHUSl, TPAHCIIOPTUPOBAHUS W MOHTaXa MaHeJb-
000104Ka AODKHA ONMUPAThCS TOJABKO Ha YIJIOBbie
aHKepHble netanu. TpaHcrnopTMpoBaHue MaHenei
KXC npexycMaTpuBaeTcs Ha TPaHCTIOPTHBIX CPefl-
CTBax C XECTKOH (Ha U3rub u KpyyeHue) rpys3o-
BOif niaT¢opMOii, pazMepbl KOTOPOIt IOJKHBI ObITh
He MEHee TPAHCTIOPTUPYEMBIX MaHeNei.

14.1.23 JInsi mpOU3BOACTBEHHBIX 3MaHUM, Ile
TpebyeTcsl MPONycK KOMMYHMKALMH B Opeaenax
MOKPBITUSL, pa3paboraHa rmaHeNb-000104Ka KOMMY-
HukauuoHHoro tvna (KCQO) — kopoTkasi ckianka
C ByMsl NpOAOABHBIMU AnadpparMamMu B Bune 6e3-
PacKocHbIX (hepM MONUTOHAILHOrO OuYepTaHUs (pUc.
14.10, a). Takue KOHCTPYKLIMK MOTYT OBbITb MpH-

i

i
'y

a — 1wiaH; 6 — NPOAONbHbI
paspe3 Nno ocH naHenn

Pucynox 14.9 — Ilanesn-
obonouka KXKC ¢ npoemom
JUIS CBETO2IPAUMOHHOIO WIH

3eHUTHOrO (oHapa
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a — TOKpHITHE ¢ NPUMEHEHUEM ToJbKo naHeneii-obonovek KCO; 6 — nokpeiTHe ¢ npuMeHeHueM naHenei-o6onovex KCO u
JIOTIOMTHUTENbHAIX LIMAMHAPHUYECKMX IUIACTUH-00004eK; | — maHenn-o6onoykn KCO; 2 — onophble KOHCTPYKLIMK B BUae depM;
3 — npenHanpsiXeHHbIE IAUTHHAPUYECKUE TMNACTHHBI-000J104KH

Pucynor 14.10 — TlokpeiTns ¢ npumeneHueM naneseii-odonotex KCO

MEHEHBI TAKXeE U [UISl YCTPOICTBA MOKPHITHIA 3a1b-
HBIX [TOMEUIEHUI IPaXAAHCKUX 31aHUM.
JononHuTepHOE yiydllieHUe [oKa3aTesei
MaTePUATOEMKOCTH U CTOUMOCTDb 3TUX MOKPLITHH
CBSI3bIBAIOT C MPUMEHEHUEM KOMOMHMPOBAHHOIO
BapuaHTa. Takoe MOKPBITHE COOMpAETCs M3 TaHe-
neit KCO u TOHKOCTEHHBIX MpeaHANpsXeHHbIX
LMJIUHAPUUECKUX TIACTUH-000JI04eK, YKIaabIBa-
€MBIX Ha BEpXHME IPAHU IBYX CMEXHBIX NaHeseH,
Pa3ABUHYTHIX Ha paccTostHue 3 M (puc. 14.10, 6).

14.2 CerMenTHbie CBOABI
U3 naneneii-o6oaouex KIKC

O0ume nonoxeHus

14.2.1 CerMeHTHbI CcBON M3 ABYX NaHenei-
o6onoyek KXC npoekTupyercst B BUAE Tpexiuap-
HUPHOIi cucTembl. CBOJIBI MOTYT YCTaHABJIMBATHCS
Ha NMpoao0JbHbIE KOHCTPYKUHUH U KOJIOHHBI 3[1aHHSA
(puc. 14.11) n cnyxuThb Hecyuel 1 orpaxaaroie
KOHCTPYKLUMSAMM NMOKPHITUSI TUOO yCTAHABIMBATh-
Cs1 HENOCPeACTBEHHO Ha dhyHaaMeHTH! (puc. 14.12)
B Clly4ae NMPUMEHEHHUS ANisi CKJIAN0B CHIMyYUX Ma-
TEpPUANOB U IPYTHMX COOPYXEHMit. B nepBoM ciyyae
CBOA NOMXEH MMEThb 3aTSXKHU, KOTOPbIE MOTYT
BBIMOJIHATBCSI OTKPBITBIMU CTAJIGHBIMHM WM XeJe-
3006 TOHHBIMU C MPEABAPUTEIBHBIM HANPSDKEHU-
eM. Crpeny moabeMa CBONa PEKOMEHYETCs TIpU-
HUMarb B npenenax or /g no !/, ero nponera.

ITponeTsl CBOOB, ONMMPAIOLUXCA HA KOJIOH-
Hbl M NPONONbHbIE KOHCTPYKIUUU, NIPUHUMAIOT
pasHbIMU 24, 36 unu 48 M. Ilpu onupanHuu Ha
dbyHnaMeHTBI MPoOJIETHI CBOAOB HA3HAYAIOTCA B 3a-
BHCUMOCTU OT TEXHOJIOTUYECKUX TpeOOBaHUI U
pa3zMepoB MPHUMEHsIEMBIX TMaHeaei-obonovex
KXC, a Take oT cTpensl MoxbemMa COOPYXEHHUS
u Moryt nocturatb 40— 50 m.

14.2.2 CerMeHTHBIl CBOA M3 TpeX LUAPHUPHO
COe/IMHEHHBbIX Mexay coboil naHenei-o6oo4YeK
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Iy = 24; 36; 48 m 3

| — nanenb-o6onouka KXC; 2 — knioueBoit wiapHnp cBoaa;
3 — 3aTskKu; 4 — noaBecKu
Puacynox 14.11 — KoHCTPYKTHBHASI CX€MA CErMEHTHOIO
CBOAA I MOKPHLITHIL, ONWPAIONIETOCS HA NPOAO/bHbIE
fOanxku Kapkaca 3AaHMs

1 — nanenv-o6onouka KXC; 2 — kmouesoii wapunp; 3 —
dyHnamenT

Pucynox 14.12 — KoHCTPYKTHBHAA CXEMA CErMENTHOrO
cBOAA, onupaouerocs Ha pynaaMeHTH

K2KC npuBeneH Ha puc. 14.13. Ceon BKJIIOYAET B
ce0s 3aTsKKM, COEAMHSIOLINE HApPYyXHble Kpas
CBOIA, U cucteMmy TUOKUX cBfizel, oOpazyiouiux
IIPOCTPAHCTBEHHYIO CBSI3EBYIO CHUCTEMY, KOTOpasd
B IIaHe uMeeT (opMmy poM60B (puc. 14.13, 6).

Crpeny noagbema CBOAOB, OYEPYEHHBIX 110 yTe
OKPY>XHOCTH, PEKOMEHJIYETCSl IPUHUMATh PaBHOI!
1/7 nponera. [Ipu 3TOM NpoJIETH CBOAOB, COCTAaB-
JIEHHbIX U3 naHenei-ob6onodek 3X18 M u 3x24 M,
paBHbI COOTBETCTBEHHO 52 U 69 M Mexay ocsiMy
OINOPHbBIX KOHCTPYKLIMH.
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a — BuI c60Ky; 6 — r1aH cBoja, COCTOSALIEro no AMHe M3 6 naHeneii-ob6onouek KXKC; | — onopHasi KOHCTPYKUMSA, 2 — MaHenu-
obonouku KXKC; 3 — 3arsixku; 4 — HakiIoHHbIE CBsi3d, oOpasyloluye B T1aHe POMOHYECKYIO CHCTEMY CBsideil; 5 — CTOMKH,
CHaBXeHHblE HAMPATAIOWMUM YCTPOICTBOM; 6 — AOMOJIHUTEIbHBIE CTEPKHM, COCAMHSIOILNE HUXHUE YTIIBl TPEYrONLHOM pelleTKH;

6'— ornopHasi CBA3b TPCYrONbHON PELUSTKH

Pucynox 14.13 — KOHCTPYKTHBHasi CHCTEMA CErMEHTHOro CBOJAA U3 Tpex maHejeii-o6oao4ex KXKC

Pekomengauuu no pacyeTy CerMECHTHbLIX CBOJA0OB

14.2.3 PacuyeThl CBOJOB CAEAYET BBLIMNOJNHATH
YUCJIEHHBIMU MeTONaMU C rpumeHeHueM DBM c
Y4ETOM M3MEHEHUH IreOMETPUUECKOIl CXEMbI KOH-
CTPYKUUK B [IPOLECCE HATPYXEHUST U K MOMEHTY
UcUepnaHus ero Hecyluei cnocobHoctu. CBox cre-
AYET NPOEKTUPOBATH TAKUM 00pa3oM, YTOOLI UC-
YyeprnaHue ero Hecyueid CnocoOOHOCTH HAYUHAIOCh
C NOSIBJIEHUS TEKYYECTH B MaTepUae 3aTsDKeK.

PacueThl CBOIOB BBITONIHAIOTCS HA pa3/IYHbIE
COYETAHUSA HArpy3oK, BKJIIQYAIOWE CUMMETpPUY-
HYI0O U HECHMMETPHUUHYIO CHETOBBIE HArpy3KH,
WHTEHCUBHOCTbH KOTOPBIX IPUHUMAETCS B COOTBET-
crBuy co CHull 2.01.07 nns nokpbITHi1 CETMEHT-
HOTO ovyepTaHus. B pacueTax ripyHMMAaeTCs CHUXKEH-
Hbli MOayab AedopMalKil 6eTOHA B COOTBETCTBHM
¢ n. 5.6 nacrosiuero CIT.

14.2.4 BepTukanbHoe nepemelteHue w, (ocan-
KY) KJIIOYEBOTO y3Jla CBOAA U3 ABYX MaHeNei-000-
nouyek KXKC B MOMEHT Havana TeKy4eCcTH 3aTsKeK
onpenensior no gopmyne

2%, LK,

1 2
w,==|f.- |fS -l.Ac =
Y ¢ YV E A, coso EgA

2

’

(14.31)

rne A

rae Gsp

Ao,

njomajnb nONEepeyHoro CeYeHusd
CTAJIbHBIX 3aTSXEK WU paboueil ap-
MAaTypbl XeJe300€TOHHbIX 3aTSIXEK
OJIHO# CEKIIMMU CBOJA;

Cpe/IHUii mpejesl TEKYYeCTH MaTepu-
ajia CTAIBHBIX 3aTSKEK MM paboueit
apMaTyphbl XeJie300€TOHHbIX 3aTXeK,
MPMHUMAEMBIi1 110 COOTBETCTBYIOLIIUM
I'OCTawm;

cM. puc. 14.14;

pacyeTHOE COIPOTUBJIEHUE MaTepHa-
J1a CTAJIbHBIX 3aTSKECK,

pacyeTHoOe COMnpoTUBJIeHUE paboueit
apMaTypbl XeJiIe300€TOHHBIX 3aTSXKEK;
MOAY/Ib YIIPYTOCTH MaTepyajia CTalb-
HbIX 3aTSDXKEK WU paboueit apMaTypbl
XeJ1e300€TOHHBIX 3aTSIKEK;

Ay =bsdys; (14.32)
o., - Ao
Ky =1-———F, (14.33)
y

TpeABapUTENIbHOE HAMpsAXEeHWe B ap-
marype Xeae300eTOHHBIX 3aTsKeK J10
oGxarust Gerona npy v =0,9;
[TOTEPU TPEABAPUTENLHOTO HATPSDKEHUS
B apmatype samsbkek npu vy, = 0,9; as
OTKPBITBIX CTANILHBIX 3aTsKeK K, = 1.
117
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I — naHenb-obonouka KXC;

2 — ynop 3arskKu; 3 — 3axknan-

Hast JeTalb C OTBEPCTHEM ANs

wiapHupa; 4 — ocb paboucit ap-

MaTypbl auadparM; 5 — ochb 3a-

TSXKH; 6 — OCb OOPHON KOHCT-
PYKLUMH

Pucynox 14.14 — Teomerpu-

YyecKas CXeMa TPEXUAPHUPHOrO —E

CEerMEHTHOr0 CBOAA

Hns onpeneneHUsl O0CallkU KJIOYEBOTO Yy3sa
CBOJa w MpU pacyeTHHIX Harpy3kax B ¢GopMyay
(14.31) BMecTO G, MOACTAaBSIOT BEJUYMUHY pac-
YeTHBIX HANPSDKEHUN B CTAIbHBIX 3aTHAXKax WU
pabouyeii apMaTypbl Xene300€TOHHBIX 3aTSIKEK B
coorBerctBun ¢ CI1 52-101 u CIT 53-102,

14.2.5 Tlpu pacuerte CerMeHTHOrO CBOAA M3 TpeX
naHeseii-o060/104YeK B npojere Npyu HECUMMETPUY-
HOM HarpyXeHWW B HAKJIOHHLIX CTEPXHSIX Tpey-
rOJbHOM pelleTky (4) U B 10MONHUTEAbHBIX CTEp-
XHsX (6) (puc. 14.13) BOZBMOXHO MOSABIEHUE HE-
O0JIbLUMX 110 BEJIMYMHE CXXUMAIOIIMX YCUTIUH, YTO
HeJoIMyCcTUMO. I MX HUCKIIOYEHUsS] B mpouecce
cOOpKHM CBOIA B HUX C NMOMOILBIO CMEeUHATILHBIX
yeTpo#cTB (cM. 1. 14.29 Hactosuiero CIT) co3na-
I0TCSl NPEBAPUTEbHbIE PACTSIIUBAIOILAE YCUIUS,
110 BEJIMYMHE NPEBbILIAIOILKE BOZMOXHbBIE YCUIUsI
CKaTHsl, BeMUMHA KOTOPBIX OMpeaensieTcs B npo-
Lecce pacyera cBoja.

KoHCTpyHpOBaHHe CETMEHTHBIX CBOJOB

14.2.6 CermMeHTHBIE CBO/Ibl BO BCEX Cllydasx
NpoeKTUPYIOT U3 naHeneit-odonouek KXKC wmmpu-
Hoit 3 M. JInMHY nmaHesieil sl CBOAOB U3 JBYX Na-
HeJIei-000/104eK NPUHKUMAIOT paBHOU 12, 18 u 24 M,
a JUisl CCrMCHTHBIX CBOIOB M3 TPEX naHenei-o6o-
Jouek AnuHoM 18 u 24 M. B Kaxno¥i ceKLiMu cBoia
13 aByx maHenei-obonouek KXKC (MoHTaxHOI
CEKIIMH) HOJIXKHBI OBITh MPEeAyCMOTPEHBI ABE 3a-
TSKKU. B cBosie, 00pa3oBaHHOM M3 TpeX MaHeneii-
06onouyek KXC, BHYTpeHHSIss NPOCTPAHCTBEHHas
CUCTEMA, 0Opa3oBaHHAsi pOMOMYECKOH CHUCTEMOM
cBsI3eil, 0becreYMBaeT MOBLILEHHYIO XECTKOCTb
CBOAYATOTO IMOKPBITUS, YTO MO3BOASET pacrona-
raTh 3aTSDKKM, BOCIIPMHUMAIOLLME PACIIOP, B LIBaX
KaX[10# BTOPOM IaHeNH.

14.2.7 OnopHblit ¥ KIIOYeBOi1 y3/ibl CBOAA (pUC.
14.15) npoekTUpyioT Mo NPUHLHUNY UMANHAPH-
YeCKOro LIapHHUpa, pacliojloXeHHOro B 3aKJaaHO
JEeTalli C OTBEPCTHUEM, NPUBAPEHHON K pabouyeit

118

apMmatype auadparM. B y3ne coeaMHSIOTCS 3aKaan-
Hbl€ JETaIM ABYX LIBOB: C ONHOM W [BYMS IUIACTU-
HaMH, MPUYEM CYMMapHas TOJLUMHA ABYX KpanHUX
TIaCTUH ONHOM U3 AeTallel paBHA TOMILUMHE Cpea-
Hel TUIACTMHBI Apyroil aetany (ceyeHue 1—1 Ha
puc. 14.15, a). O6pa3oBaHMe WAPHUPHOTO COEANHE-
HUS IBYX NTaHenen-o060a04eK 3aBepLiaeTcs mpomyc-
KOM METUIMYECKOro CTEpPXKHs (luapHUpa) B CO-
BMABLLKE OTBEPCTUS! IJIACTUH IBYX 3aK/IaIHbIX de-
Taneit (puc. 14.15, a). OnopHbiil wapHup obpaso-
BaH 10 TUMY KJIIOYEBOro, [pUUYEM y KpalHHUX IaHe-
Jielt onopHas 3aKJlanHas AeTalb UMEET JIBE IJIaCTHU -
Hbl, MEXY KOTOPbIMM PacloNiaraeTcsi MeTajliinyec-
Kasi MNacTuHa yrnopa 3aTsikku (puc. 14.15, 6, B).
Ocw 3aTsiXKH, ONOPHOTO LHAPHHPA U ONOPHOM KOH-
CTPYKUMM CLIEHTPUPOBaHbl B OMOPHOM Y3JI€ CBOAA.
[eoMeTpuueckass cxemMa CerMEHTHOro CBOJA
npuseaeHa Ha puc. 14.14. Cxema onopHoro y3na
onpeaensieTcs B3aMMHbIM PacnosioXeHHEM LIEHTpa
y3na (touku C|) 1 ueHTpa nstel cBona (touka C,).
JInnusi, coeamusiioliasi 3T TOUKH, JOJKHA JIEXATh
Ha KpUBOM AaBJeHHWs1 CBOMA MPU PaBHOMEPHO pac-
npeaelerHoI Harpy3ke, T. €. TAHI€HC yIJla HaKJIoOHA
9TOI IMHUM K TOPU3OHTY AOJLKEH OBITh PaBEH

tgery = 4£./1,. (14.34)

14.2.8 ApmupoBaHue anacdparM M 060104KH
cAenyeT Ha3HaA4aTh MO pacyeTy, HO HE MeHee KOH-
CTPYKTMBHOTO MMHMMYMa, YKasaHHoro s 1. 14.1.20
Hacrosuero CII. CrepXHH-OABECKH B BEPTUKANb-
HbIX peOpax XeCTKOCTH Anadparm cieayeT BbINO-
HATb ABOAHBIMHU, a B BYTaX COTIpsSIKEHHUs1 000JI0U-
KM ¢ amadpparMaMm — yCTaHaB/JMBaTb KOHCTPYK-
TUBHbIE ceTkn 7 (cM. puc. 14.5).

14.2.9 B CerMeHTHBIX CBOJAX, COCTOSILLUMX U3
Tpex naHeneit-odonouek KXKC, npeapapurenbHble
pacTaruBaloiine ycunust (cm. 1. 14.2.5) B crepx-
HEBbIX 37eMeHTax (4) CO3AaI0TCs C MOMOLLBIO CTOEK
5 (cM. puc. 14.13), 060pyaOBaHHBIX HANPATAIOLIUM
YCTPOUCTBOM, T1O3BOJISIOLLIMM MIPUIABATh YANTUHE-
HUE CTOMKE.
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a — KJIIOYEeBOH y3en, 6 — ONMOpHBINA y3en ¢ XKene3o6eTOHHLIMM [IPEeABAPUTENLHO HaNIPSXKEHHBIMU 3aTSXKaMU; ¢ — OMOPHBIH y3en

C 3aTSXKAMK M3 cTanbHOro mpokara; / — naHenb-o6onoyka KXKC; 2 — onopHasi KOHCTPYKUHMSA; 3 — 3aKiafiHble AETaIM C OTBEp-

CTHEM ANA WapHUpa; 4 — METAUIMYCCKUI IIapHUp; 5 — apMaTypa aMadparM IUTMTBI; 6 — 3aTSXKU K3 CTAILHOTO MNpoKarta;, 7 —

npeaHanpsxeHHble XeJe300eTOHHbIE 3aTSXKH; & — OTBEpCTHE TS CTPONIOBKM CBOAA; 9 — 3aK/aqHas AETalb OMOPHOI KOHCTPYKLNH,
10 — MeTauM4ecKuii ynop 3aTAXKH

Pucynox 14.15 — Y31bl CErMEHTHOTO CBOAA

PacTsruBaolee HanpsikKeHUE B CTEPXKHEBBIX
3NeMEeHTax 6 co3AaeTcs ¢ NMOMOLUBI0 Pa3IMUYHbBIX
YCTPOMCTB, MPOCTEHILINM M3 KOTOPBIX SiB/ISETCS
TaNperl.

MOHTaX CBOQYATOrO NMOKPLITHS PEKOMEHIY-
€TCSl BECTH YKPYITHEHHbIMU MOHTaXHbIMHU OJ10Ka-
MH, COCTOALUMMHM M3 ABYX MaHenei-06004eK
KXC, coenuHeHHbIX 10 JIMHHOK CTOPOHE CBap-
KOM 3aKJIafHBbIX OeTajleid ¢ yCTaHOBKOW HAaKJIOH-
HbIX CBsI3eit 4 — cpenHui 010K UMK HAKJIOHHbIX
cpsizeit 4 u 6” — Kpaiinvie 610KU, HaMpsiraeMbiX Ha
cOOpOYHOM CTEHIE YIUIMHEHUEM CTOMKH 5.

14.3 T'nnepbonnueckue naHean-000J109KH
O6ume noa0XeHHs

14.3.1 Tunepboanyeckas MaHeslb-000104Ka
npeacTaBisieT cOO0U IMUHHYIO 000I04YKY OTpHLIa-
TeJILHON raycCOBOM KPUBH3HBI, OOpaMJIEHHYIO
npoAonbHbIMU O0opTaMU U TOpLEBBIMU Auadpar-
MaMd (BepTHMKANbHbBIMU MJIHM HAKJIOHHBIMHU) C
HUXHUMH rOpU30HTAILHBIMU IpaHaMHU (puc. 14.16
v 14.17), cayxaulyMy Iist ONMpaHuUs MaHean-o6o-
JIOYKH Ha NMoaaepXUBAKOLLIKMe KOHCTPYKUMH, JInHeii-
yarasi NOBepXHOCTb 000I0UKH MO3BOISET APMUPO-
BaTh MaHe/ib MPAMOMUHENHON MPEABAPUTEBHO
HarpsKeHHOU apMaTypoid.

14.3.2 ITaHenn-000/MI0YKH C HAKNOHHBIMH
TOpUEBBIMU AuacdparMaMy TMPUMEHSAIOTCS ANA
MOKPBITUA ONHOMPOJNIETHBIX U MHOTOIPOJIETHBIX
30aHUI, @ C BEPTUKAJbHBIMU TOPLEBLIMU U-
ajparMaMM, Kak MPaBWJIO, TOJNbKO JJIs OJHO-
nposeTHbIX. [TaHenu-0600YKH C BEPTUKAILHbI-
MH TOPUEBBIMU AMadparMaMu pPeKOMEHAYeTCs
NIPUMEHATb B MOKPLITUAX MHOTOMPOJETHBIX 31a-
HUI NpPU ONHMpaHUU Ha ILUMPOKME Gajaku, 4YTO
MO3BOJIAET OPraHW30BaTh BOLOOTBOA MEXIY TOP-
LaM¥y TiaHesei.

14.3.3 BricoTy ceyeHUs MaHeNIU-000JI0YKH B
cepeauHe MpojieTa peKOMEHIYeTCsl MPUHUMATh B
npeaenax ot 1/25 no 1/15 nponera. Ctpeny noabe-
Ma 060JI04KM B NMPOAOJLHOM HAlpaBJIECHUHU pe-
KOMeHAyeTCsi MpMHUMATh B npenenax ot 1/60 no
1/40 nponera.

Iny6uHY BOJIH f IPMHUMAIOT B npeaenax 1/8—
1/4 WUPHUHB b,, LWKPUHY MPSMONUHEHHBIX yYyac-
TKOB CEYEHUS — MNpOAOJIbHbIX GopTOB — 1/4—1/2
r1yOMHbI BOJIHBL f-

14.3.4 Ecnu umpuHa U rinybuHa BOJHBI orpa-
HHUYEHBI, CTPOMTENbHYIO BBICOTY KOHCTPYKLUH
YBEJIMUMBAIOT MYTEM BBEACHMSI POAOJIBLHOTO ped-
pa-kuas (cM. puc. 14.17 u 14.18). Ans obaeryeHus
cbheMa naHenu ¢ popmbl 60KOBbIE TPAaHU KUIIS Clie-
IyeT NpUHUMaTh ¢ ykaoHoMm 1:50 — 1: 20.
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a)

(0,1-0,3)b,

(0,2—0,4)b,| 6
0.2—0.4)b
( )b, 7

(0,1—0,3)1701
d)

(0.1—-0,3)b,

(0,2—0,4)b,| 8 fl/#

N

(0,2—0,4)b,
(0.1--0,3),

NN
OJb
CHMMET-
pHH

a — C BepPTUKAJbHbLIMW TOpPUCBLIMKM AHadparmamu; 6 — TO
XC, ¢ HAKJIOHHBIMHK; 6 — TOTEPeUHOC CeUCHUE MaHean; ¢ —
nJaH apMUPOBAlIUSL NMAHEAN C BCPTUKAIbHBIMU TOPUEBBIMU
avadparMamMu; @ — TO XKC, C HAKNOHIIBIMU, / — MPOaONbHbIiA
6opT; 2 — nnadparMa sepTUKaibHast; 3 — TO Xe, HAKJTOHHas;
4 — kapkac npoaoiabHoro 6opra; 5 — npeaBapUTCAbHO Ha-
npsixeHHas xojionHoaedOpMUpoBaHHas apMaTypa MNCpHOIM-
yeckoro npoduast (apMaTypHbIC KaHaThkl); 6 — cBapHasi cCTKa
obonoukH; 7 — apMaTypa TopucBoi AnadparMbl; § — Bepx-
Hslst cBapHas CCTKA y Topla naHeau; 9 — apMaTtypHasl CeTKa B

5
~ k / / |
8. ﬁ'iir‘f?%‘iiiﬂi'uiiff:nmf
ol /e K / =9
PSI SR e ——— /____.m___;_‘;.g:
— Y == = ___O_E-
0 T / 3
&)
pbet b D LA L
b ) \ / \
J(ﬁ 5. 6 W2 5

a — ofbwuii BUI; 6 — NonepeuHoe ccueHue; 6 — IUIaH apMU-
pomanusi; / — Topucsoe pebpo; 2 — HaKAOHHas ToOpuCcBasi
madparma; 3 — npoacabHbiidl GopT; 4 — kKb, 5 — kapkac
npoaonsHoro 60pTa; 6 — cBapHas ceTka 060104KH; 7 — npea-
BapUTE/bHO HAnNpsiKeHHasi apMaTypa; § — apMaTypa TOpLEBO-
ro pebpa; 9 — BepxHss cBapHas ceTKa y Topua naHenu; 10 —
TO Xe, HUXKHAs1; /] — BepxHss cBapHas CETKA Hal KWICM

Pucynox 14.17 — T'nnepboinyecKas KujieBag NaHelb-

HAaKJIOHHOH Auadparme 000J104Ka
Pucynox 14.16 — I'mnepboanyeckas naneib-00004ka,
apMHPOBAaHHAA NAKeTAMH H3 BbICOKONPOYHOI NPOBOJIOKH = "
[l o
(]
a) b = 2980 § 2) L h, = 2980 , T; L b, = 2980 *T
“ y 4
(i A i 1 RS i T s
X
a — nponetoM 12 m; 6, \_—/:ﬁ ————Jo @ ’—o’*§
¢ — 1O Xe, 18 M (co ?,f vl B -4 M
CIIOLIHBIM KHJIEM U C 90 180
OTBEPCTHUAMU B HEM), —# _Hr.
¢ — 10 X¢, 21 M (cO  g)
CIUIOWHBIM M ober- 2980 -
YCHHBIM KMJIEM M C 3a- 2930 = p 2980 kS 'i’ 'i' R
TAXKOM); 0 — TO Xe, 1 1 'I_”\
24 M (c obneryeHHbIM o
KUJIEM, C OTBEPCTUAMM —“"—‘l‘% —=T2 o ‘§
B HEM M C 3aTSXKKOH) el S8|—
D = 90 180
Pucynox 14.18 — —H‘ ke
[Tonepeunnie ceyeHus 2980 - 2980 o . 2980 =
runepboIMIECKUX na- 1" + R 1 13 7 1%
HeJeii-000109ek Z \—/ = \./
]
V rg iy | g _40‘ n
— — vy —
~
90} = - S a5
o "
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C uenplo yMeHbIUEeHUSi Macchl HonbLIEenponeT-
HbIX NaHeNen-060/104eK KWIb PEKOMEHIYETCA Bbi-
NOAHSATL 06NErYEHHBIM: C TOHKOM CTEHKOI U Bep-
TUKaJIbHBIMU PEOPAMMU XKECTKOCTH (CM. puc. 14.18,
I U A) Uiy c oteepcTuaMM (puc. 14, 18, B, n).
[TaHenn-0001049KY C OTBEPCTUSAMU B KHIIE UK C
3aTSIKKAMU 11e/1eCO06pa3HO MPUMEHSTL NPHU He-
0b6xoaMMocTH NMPOKIaaAK¥h KOMMYHUKALWK B Mpe-
ACNaX MNOKPLITUSA.

14.3.5 BeckuiieBble naHeIN-000104KH peKOMEH-
ZlyeTCs apMUPOBATh MpeABapUTENBEHO HAMPSKEHHOM
XoJ101Hone(OPMUPOBAHHOI apMaTypoil IIeprou-
yeckoro npodunsa kiaccos Bp1400 — Bpl1500 unu
apmarypHbeiMu KaHaTamu kiaccoB K-7, K-19 B Bune
IBYX MAKETOB, PACTIONIOXKEHHBIX 110 IBYM CUCTEMaM
npsMoNMHERHBIX 00pa3sytounx (cM. puc. 14.16).

B kuneBbIx MaHensX-060109Kax Mpe/iBapUTEib-
HO HAINpPSXEHHYIO apMaTypy pacrojiaralor B Kuie,
LIKPHUHY KOTOPOrO pPeKOMEHAYeTCs MPUHUMAThb
JOCTaTOYHOM U1 BOBMOXHOCTH pa3MeLleHus ap-
Martyphl (cM. puc. 14.17).

Pekomenganuu no pacuery
runepeoIMIecKHX maHeei-060104eK

14.3.6 PacueT runmepbonnyecknx naHereit-o6o-
JIOYEK Ha JEHCTBHE BEPTHKATIbHBIX HAarpy3ok pe-
KOMCHAYCTCHA [MPpOU3BOAMUTDb UCXOOS1 U3 ITPEAITONI0-
KEHUS 0 HeaeOpPMHUPYEMOCTH KOHTYpa Monepey-

a)
Ry,
—

hy—x

CIT 52-117-2008*

HOTrO Ce4eHMst 000JOUKH KaK GanKu Ha ABYX OIO-
pax ¢ KPUBONUHEHHBIM MOMEPEYHBLIM CedeHUEM.
[1pu pacuere AeiicTBUTENIBHOE TMOIMEPEYHOE Ceye-
Hue 06004k (puc. 14.19, 6) 3aMeHsI0T npuse-
NeHHbIM (puc. 14.19, B) nyTeM MpoeKTUpPOBaHUSA
TOPU3OHTAIbHBIX y4aCTKOB 000JI0YKH Ha OCh CUM-
METPUM NonepeyHoro ceveHus. [Tpu stom s yn-
poueHuss akTUYeCKoe MPUBEAEHHOE CEYEHHE
MOXHO 3aMEHUTL ABYTABPOBLIM (111 GeCcKUNEeBLIX
naHenei) win KpectoobpasHbIM (Wi KHUJIEBbIX)
(puc. 14.19, B, 1).

14.3.7 Tlpn npoBepke MPUHATBLIX pa3MepoB
NONnepeyHoro CeYyeHUsl NnaHean-obOJ0YKH U ee
apMHUPOBAHUS BLICOTY CXATON 30HBI CEUEHUS X
ONPENENSIOT METOAOM NOADGOPA 1O TIONEPEeYHOMY
CEYEHMIO TyTeM pa3bUBKHM Ha 3/IEeMEHTapHbIE I1/10-
wanku (puc. 14.19, 6).

14.3.8 PacueT Mo NpoYHOCTH CEUYEHMUIt, HAKIIOH-
HbIX K IMPOAOJbHON OCH, MO 0Opa30BaHUIO U pac-
KPBITHIO TPELWMH U MO AehopMalUsiM PEKOMEH-
LyeTcst IPOU3BOAUTL IO pacyeTHOMY (ABYTaBpO-
BOMY WIM KpecTooOpa3zHOMY) MpUBEAEHHOMY cCe-
4yeHMIo cornacHo TpeboBanusam CIT 52-101.

14.3.9 B 30He aeicTBHUS MAKCUMANbHBIX U3TH-
falolMX MOMEHTOB M B MECTAX MPHJIOXKEHUST CO-
CPEIOTOYECHHBIX HAarpy30K 060J104Ka N0/1XKHA ObITh
MPOBEPEHa Ha NeMCTBUE YCUIUIl TONepedyHoro
HanpaBJeHUs, onpeaensaeMblx no ¢Gopmynam
(14.35)—(14.37).

a — cxema ycwiuid B rornepeqyHoM
ceyeHuu u3rnbaeMoil BOJIHbI; 6 —
pa3buBKa Ha 37€MEHTapHble MIOo-
LUAAKH [TOTOBHHBI [TONIEPEYHOTO Ce-
YEHUs1; 6 — NPUBEAEHHOE TIonepey-
HOE ceueHue Mpu pacyeTe Ha U3ruG

8)

NMaHeIn-000104YKH; ¢ — TO Xe, KU-
JIeBOi MaHeMN-000104YKH; | — KOH-

TYp q)aKTquCKOFO NpUBEACHHOIO
ceyeHus; 2 — TO Xe, pac4e€THOTO
NMPUBEACHHOIO CEYCHUs1

Pucynox 14.19 — Pacuernbie
CXeMbl H MOMNePeyHOe cedeHHe
BOJIHbI TIOKPbITHSA
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14.3.10 Ycunus M, N, Q B npoaonbHOM ceue-
HUU i naHenu-obonouku (puc. 14.20) onpenens-
IOT COOTBETCTBEHHO N0 (popMmynam:

M=y (At, AP (2, - %) (14.35)

N, = .(Atn —AF,)sinv;;  (14.36)
h=m

Qi = Y (a1, -AP)cosy;.  (14.37)

B dopmynax (14.35)—(14.37):
n — HOMEp 3JIEMEHTapHOH IIOIALKH
[ONEPEYHOTO CEYEHUS BOJIHbI;
AP, — BHeIHsAs Harpyska, IpUXOAslla-
SICd Ha 3JIEMEHTAPHYIO [UIOLIALKY
MOMEPEYHOro CEYEHUS
z, — abcuucca n-if 31€MEHTApHOM IL10-

LAAKY,

z; — abcuucca npoioabHOTO CeUeHHUS |
000JI04KH;

Y; — Yros HaknoHa K ocu OZ, kacatelb-

HOI K KOHTYpY MOMEPEYHOro ce-
YEHUsI B TOUKE [}

1,AA, — ciaBUraiouiee ycuiaue, NeicTBYIO-
11iee Ha 37IeMEHTapHYIO TUIOLUAAKY
TONEPEYHOrO Ce4YeHus, TIe T, —
KacaTe/JbHOe HAmpsikeHue B dJie-
MEHTapHOM IUIOILAIKE NONEPEYHO-

Al

2 ANII/J_ 2 ANna
1, = A=1 n=i (14.38)
g 0,5A% (b, + by )

B dopmynax (14.35)—(14.37) cymmupoBaHue
pacrnpocTpaHsieTcsl Ha y4yacTOK IOIEPeYHOro ce-
YeHUS OT TOYKM I 10 KpalHeW Njowanku n = m,
HOMEPEYHOro CeYEHUS a—a WIK A0 n = 1, nore-
PE4YHOro ceyeHust 6—0,

e AN, WAN,, — HOpManbHbIE CHALI OT 6anoy-
HOro M3rubarolero MOMeHTa,
NefCTBYIOIME HA 3/IEMEHTap-
HbIE MJIOIAAKH JIEBOTO H Tpa-
BOTO I10TIEPEYHBIX CEYECHHU;

Ax — anpWHaA paccMaTpUBAEMOTO

MPOJOJIILHOIO CevYeHHus1, TMpHU-
HMMaeMasi He GoJiee LUIMPUHBI
BOJTHBI;
b, M b, — IMPUHA rOPU3OHTAIbHBIX Ce-
YeHUH 0DOOJOUKM B TOYKAX |
NOMNEPEUHbIX CeYEHUN a—a U
6—06.

B dopmynax (14.35), (14.36) 3naku npuHUMa-
I0TCH MONOXKUTENbHBIMU 111 M), eciv pacTsHyTOE
BOJIOKHO PACIOJIOXEHO CHU3Y YCIOBHON KOHCO-
au; 1A N; — ecnan B cedeHUM i IeCTBYET pacTs-
rMBaloLIee yCIIMe.

HopmaneHbie cunsl AN, u AN, onpenensiiot
no dopmyaaM:

M
— — T xa _ .
ro ceyeHus, omnpeaeiaseMoe no AN,, = OnaAAnu =77 (yna Ya)AAnaa (14.39)
dhopmyne (14.38). a
a) 6
a
O
e e e o e e e —— e e = N e
-_—» '_.AO
r,. =~ M
o v e = — x6
= - A—— = e ——e - ———
M, (1 '/’—-,:_::—2:::;“ - —
o P —_——= ®
= 5N >
QX(J
a Ax 6 x
a — 3/eMEHT JIMHON Ax; 6 — noJso-
BHHA MONEPEYHOTO CEUeHUA a—a; 8 — 0) 6) A y Mg
TO Xe, MOMEPEYHOro cedyeHus 6—6
ma
Pucynox 14.20 — K pacuery na . Yi
YCH/IMS ONEPEIHOro HANpaBJICHHA " X 5
i o
1q,

Yi
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ANnb = onbAAnb = ‘/%Y_b'(ynb _yb)AAn s (]440)

rae c,, 4 G,, — HOPMAJIbHBIE HANPSXKEHUS, Aeil-
CTBYIOILIME Ha 3JIEMEHTapHbIe
TIJIONIA/IKH JIEBOTO M NPaBOTO NO-
MepeYHbIX CEYCHUIA;

{, I, ¥, y, — NpUBEAEHHbIE MOMEHTbI HHEPLIMK
Y OpPAMHATBI LEHTPOB TSXKECTH J1e-
BOrO ¥ NPaBoro rnonepeyHbIx ce-
YEHHUI1 BOJIHBI;

AA,,, AA,,, — mioWaaK 1 OPAMHATE! IEHTPOB
Voar Vb TSKECTH 3JIEMEHTAPHRIX IIOIIA-
JIOK JIEBOrO U IPaBOro Momnepey-

HbIX CEYEHHUH;
M, M, — npononbusie 6anouHble M3rnba-

IOLLIME MOMEHTHI B JIEBOM M Npa-
BOM TOTIEPEYHBIX CEYEHUSIX BOJI-
Hbl. IIpy OTCYTCTBHM BHeElUHEH
HAarpy3ky Ha y4acTke Ax

be = an + QxAx’

rae (, — nonepeuHas Cuia B CEUSHUH X.

14.3.11 B MHOroBOJIHOBOM TMOKPbITHY TOPU3OH-
TaJIbHbIE Yeunus N,, 1eACTBYIOIIME B CTHIKE MEX-
[y BOJTHaMu, OTIpeNeisiioT Mo ¢opMyne

N, = ﬂ/’,—— (14.42)
rae M, — n3ruGarlMi MOMEHT MONEPEYHOTO
HaTpaBJIeHUA B CPEAHEM NPOAOCIBLHOM
CEYEHUHU BOJHBI 7, = 0;
J — riybuHa BOJMHBL.

ITo ycunusam N, IpOBEPSIOT COCAMHEHHS MEX-
1y CMEXHBIMM BOJTHAMU M CEYEHUST Pacliopok, eciu
YX YCTAHABIMBAKOT /U CHUXEHUst AehOpPMATUB-
HOCTH B KpaliHHUX BOJHaXx.

14.3.12 Ilpu ACICTBUU TOJOCOBBIX U COCPEO-
TOYEHHbIX BEPTUKAJIbHBIX HATPY30K, MMPUITOKEHHbIX
K IpeOHsIM BOJIH, HEOOXOAMMO YUMTBIBATh UX pac-
MPERENICHUE MEXIY BOJTTHAMU.

Harpysky, Npuxomsiyrocsi Ha IMOJyBOJIHY K,
onpenessiioT no gopmyne

P,=0,5a,.P,

oc?

(14.41)

(14.43)

rae 4, — KO3QQPULUMEHT, YIUTIBAIOLIMIA OTAA-
JIEHHOCTb Kk-H TIOJIyBOJIHBI OT TOYKHU
TIPWIOXKEHUSL HArpy3Ku, omnpenense-
Mblit 1o Ta6n. 14.1;
P, — BeaMYMHA MECTHOW HArpy3Ku.
14.3.13 INonepeyHoe ceyeHMe BOMHBI U ee ap-
MUPOBAHUE MPOBEPSIOT [10 YCHIUAM, IOTYyYE€HHBIM
0T CyMMUPOBAHHUSI [TOJIOCOBBIX M COCPEOTOYEHHBIX
HArpy30K, MPUIOXEHHbIX K CMEXHBIM BOJIHAM.
BBUAy CUMMETPUU MIS pacyeTa NaHeu-060J104-
KM cleayeT MpUHUMaTh YCUAUA B Haubonee Ha-

rPYX€HHOI TI0JIyBOJIHE, YBEJIUUEHHBIE B 1Ba pa3a.

CIT 52-117-2008*

Tadnuua 14.1

Bun namenm- 3Ha4YeHUs a, Ms MONYBOIH
obonoukn N o N N
nepBoil | BTOpO# | TpeThel |ueTBepTOit
[naaxas 0,457 t 0,303 | 0,162 | 0,078
Kunepas 0,498 | 0,304 | 0,142 | 0,054

[Mfpumeuanwus

1. [1pu Gonbluem otaaneHuu a, = 0.

2. JlaHHbIe AN KuiaeBoit 0600HKH MPUHUMAIOTCS NpU
YCIOBUH, YTO MJIOLUAAb ITOINIEPEYHOro CeYeHUA KHJIs COCTaB-
nsieT He Gonee 80 % muoL@aM MOMEPEYHOro CeYeHMs Cob-
CTBEHHO 06ONOYKH.

14.3.14 Bonee TOUYHBIN pacyeT TaHeneit-060-
JIOYEK INPU HEPAaBHOMEPHAIX HArpy3KaX ¢ y4eToM
nedopMaLMit 1 pacyeT KpalHMX BOJIH MMOKPHITHS
MOTYT ObITh BHIMOJHEHB! YUCACHHBIMM METOAAMU
C UCIIOJIb30BAHKEM MPOrPaAMMHBIX KOMILIEKCOB [10
pacyeTy KOHCTPYKLHMH C Y4ETOM IreOMETPUIECKOM
M HU3UYECKOIt HENMHEHHOCTH.

14.3.15 OnopHbIC KOHCTPYKLMU BOJHUCTHIX
NOKPHITUN U3 THiepOoarMUYecKuX NaHenei-o060-
JIOYEK PEKOMEHAYETCS PacCYUTHIBATH C yYETOM
UX COBMECTHOH PabGoThl C 3JIEMEHTAMU TMOKPbI-
TUs. UHTEeHCUBHOCTD AaB/ieHUS BOJIHUCTOTO MO-
KPLITUSI Ha ONOPHYI0 KOHCTPYKUHMIO, paboTaio-
HyI0 1o 6anouHoM cxeMe, peKOMEHAYeTCs On-
penendarTs Mo tabdsna. 14.2 B 3aBUCUMOCTH OT BUa
HAarpy3kH, IefCTBYIOLIEit Ha BOTHUCTOE ITOKPBI~
THE, MPHU 3TOM OTHOUIEHUE 2b/L NOAXHO OBITH
ans nos. 1, 2 u 4 B npeaenax 0,5—0,25, nis mos.
3us5—0,33-0,25.

Kouctpynposauune runepoonmiecknx
naneneli-060104eK M MOKPLITHI U3 HHX

14.3.16 MUHUMAILHYIO TOJLIMHY O0OJOYKH
MIPUHUMAIOT B COOTBETCTBUU ¢ IMAMETPOM apMa-
TYPbl ¥ MUHUMAJIbHO# TOJLUMHOM 3aLLIUTHOrO CI0st
6eroHa, HO He MeHee 30 mM. B cnyyae HeoOXxomau-
MOCTH pasMelIeHUs: paGo4YMX CTEPXHCH MO HHU3Y
BOJIHbI TOJIIIMHY ODOJIOYKH B 3TOM MECTE PEKO-
MEH/YeTCs! YBEIMUUBATh MTyTEM CIIPSAMJIEHUS BEp-
XHed KPHBOii ONEPEYHOro CeYeHMst 000J0YKH WK
YTOJILEHUS] BCErO CeYeHHS.

MUHUMaJIbHYIO TOJMUIMHY MPOAOIbHBIX Gop-
TOB CJIEAYET NMPUHUMATb B 3aBUCUMOCTH OT IHa-
MeTpa paboyux CTepXKHeH, pacnoNoXeHHBIX B 3THX
ooprtax, paBHoii (1,5—4)8, rae § — TonumHa 060~
JIOYKM.

14.3.17 3aTsXKU B MaHeasaXx-000J04Kax peKo-
MEHJYeTCs! IPUHMMATh CTATbHBIMM (M3 TIPOKATHBIX
npoduneit) unm xene3o6eTOHHBIMH, aPMUPOBAH-
HBIMU CTEPXHEBOU apMaTrypoil, apMaTypHBIMU
kaHaramu. CranbHble 3aTSOKKH MOTYT ObITh OTKPbI-
ThIMU WJIH 06CTOHPlp0BaHHbIMPI.
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Ta6auuwa 14.2

PacuetHas cxema

No CxeMa Harpy3ku Ha 3KBUBANICHTHOM
n.m. AYCHKY TIOKPHITUS Harpy3kv Ha OTMOPHYIO
KOHCTPYKUMIO!
q P = 2ql
ﬂbmf f
l $4dl
L/2 | L)2
E = (Y
a8t
Al

2P
3L
2
2P |h
3 \ 3L
2b.2b2 \ LR L/QA
L L
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1 L
Pm
P9 2P,
Yy L 3L
5 \
y L2 | LA
D al2b12h) 7

'PaBHOMEpPHO pacripeneNeHHyIo Harpy3Ky Ha TOKpPHITHE
OT cOGCTBEHHOTO Beca MaHeeil-060M04YeK A0 3aMOHOMMYH -
BaHMsl LLIBOB MeXIy 060N0YKAaMU PEKOMEHAYETCS IPUHUMATD
B pacyeTe paBHOMEPHO PacnpenesieHHO) Ha ONOPHYIO KOH-
CTPYKLIMIO IO BCe ee [UTMHE.
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14.3.18 O60104KH peKOMEHAYETCS apMUPOBATh
CBApPHbIMH CETKAMU U3 OOBIKHOBEHHOI XOJIOJHO-
nechopMHUpOBaHHOM NMPOBOJIOKH, NPOAOAbHBIE OOP-
Ta U KWIb — CBAapHbIMM KapKacaMu W OTACJIbHbBI-
MU CTEPXHSAMH, a TOpUEBbIE AUadparMel — cBap-
HbIMM CETKaMM, KapKacaMHM M OTHEJIbHbIMU CTEp-
SKHAMM.

B HaknOHHBIX fuadparmMax ansg BOCNPUATUA
rJIaBHBIX PacTATMBAIOIIMX HATIpSIKEHUM cnenyeT
npeaycMaTpuBaTh NOMNOJHUTEILHOE apMUpOBa-
HME CBapHbLIMM ceTKamu (cMm. puc. 14.16, o u
14.17, B).

14.3.19 B GeckuieBbIX maHelsix-06004Kax U B
060/104Kax C 3aTSHKKaMU PEKOMEHIYETCS TIpeayc-
MaTpUBaTh YEThIPE MMOXbEMHBIE METIH B TOPLIEBBIX
auadparmax, a B KMJIEBBIX, KpOME TOrO, — JIBe
MEeT/IM B KUJIe Ha pacCTosiHUM 2,5—3 M OT ornop.

14.3.20 B mpoaonbHbeIX GopTax peKOMeHAYeTCs!
npeaycMaTpHUBaTh PACIIONOXEHHBIE C 1aroM 1,2—
3 M 3aKjaZHble AETANM [Uisl COeAMHEHUs NaHeNei.
Tpy Heo6XOAMMOCTH B KpaitHUX MaHeasx (y Top-
UOB 30aHUS M y TEMIepaTypHBIX LIBOB) K 3TUM
JEeTISIM PEKOMEHIYEeTCsl [PpUBapUBaTh CTajlbHbIE
rornepeuHble pacropku M3 yrojka wiu tpyosl. He-
00X0AMMOCTb YCTAHOBKH TaKMX PACMIOPOK YCTaHAB-
JIMBAETCH pacyeTOM Ha JAEHCTBUE YCUIUI norepey-
HOTO HarnpaB/CeHUS.

14.3.21 YTenneHHy0 MU XOJOAHYIO KPOBIIO
cleayeT NPOEKTUPOBATb C YTEIUIUTEJEM M FMAPO-
U30/SILIMOHHBIM KOBPOM, YKJ1aIbiIBA€MbIMKH HEIOC-
PEACTBEHHO MO KPUBOJUHEIHHON MOBEPXHOCTU
XeJie300e TOHHOIO BOJIHUCTOTO MOKPbITHS.

ITaHenn-060104YKM NOJTHOM 3aBOACKOIi rOTOB-
HOCTU PEKOMEHAYETCSI MPOEKTUPOBaTh ¢ 3ddek-
TUBHBIM YTEIUIMTENEM M TUAPOM3OJALUMOHHBIM
C/I0€M, HAHECEHHBIMH MEXaHU3UPOBAHHBLIM CMO-
co0OM.

14.3.22 B BONHUCTBIX MOKPBITUSIX MOXHO Mpe-
LyCMaTpUBATb NIPOEMBI [UISI OCBELEHUS, a3PaLUH,
KOMMYHUKALIMIA U T. 1. IPU COOJIIOICHUN PEKOMEH -
naumii n. 6.5 Hacrosiero CI1. IllupuHy npoema
peKOMEeHAyeTcsl TPUHUMATh He Oonee 0,4 WNPUHBI
nanenu. [Ipn 3TOM HEOOXOAMMO COXPAHSATDb Y4acT-
KM [OTIEPEYHOrO CEYCHMST 110 HU3Y M Ha rpebHAX
BOJIH MaHeNu, B KOTOPbIX pa3Mellaercs pabouast
apMarypa. [Ipu HeoOXONMMOCTH 3HAYUTESIBHOTO
YBENUYEHUS IHMPUHBI OTBEPCTUS, TIPEBBILLAIOLIE-
TO YKa3aHHbIA pa3Mep, TPOeM PEeKOMEHAYETCS yC-
TPauBaTh Ha BCIO IIMPUHY BOJIHbBI, TIPeayCMaTPpH-
Basi paMHO€e 0OpaMJICHUE, PAaBHOIPOYHOE CEYESHHIO
BOJIHBI.

14.3.23 B MecTax NpUMBIKAHUS BOJIHUCTBIX [10-
KPBITHI1 K TOPLIEBBIM CTEHAM HEOOXOMUMO IpeycC-
MaTpuBaTh COEMHEHUS, HE NPENATCTBYIONIUE BEP-
TUKANbHBIM NEPEMEILIEHUSIM KOHCTPYKLIUIA TOKPhI-
THS.



15 BcnapymeHHbIe NaHeH
€ IIOCKOH BepXHeH NOBePXHOCTLIO

OcHoBHbIE N0JI0XEHHS

15.1 BerapylieHHble MaHeau ¢ IUI0CKOM Bep-
XHEM MOBEPXHOCTBIO SIBJISIOTCSI IPOCTPAHCTBEHHbI-
MU 3JIEMEHTAMHW TOKPBLITHA M nepekpuiTuit. OHu
MMEIOT MEPEMEHHYIO TOJNIIMHY, YBETUYUBAIOLLY-
10CSi K KOHTYpPY, W BBIITYKJIYIO CPeAMHHYIO OBep-
XHOCTb, OMMCAHHYIO Ha IUJIOCKOM KOHTYype (puc.
15.1). B cinyyae CTyneHYaTOro M3MEHEHUs TONLIU-
HBbI [TaHe/IM Ha3bIBAIOTCS CTYNEHYaTO-BCHApYLIEH-
HBIMM (puc. 15.2).

[MpsiMoyrosibHble BCHApyUIEHHbIE MMaHEeAW 3a-
BOJCKOI'O M3rOTOBJIEHUs MPOEKTUPYIOTCH JUIMHOM
l, £ 7 M, wupuHO#t [, < 3,6 M U C OTHOLUEHUEM
cropon /,/1, < 2. Tipu Gonpmunx nponetax unm no-
JIMTOHAJILHOM I1J1aHE NePEKPbIBAEMOTrO OMELICHHS
MPUMEHSIOT cOOpHbIE BCNapylIeHHbIE KOHCTPYK-
uuu. Ilpu 3TOM pasMepbl TaKMX KOHCTPYKLMIA peKo-
MEHYeTCs NPUHUMATD He 6osiee: 1o HHeE [, = 12 M;
no wupuHe 5, =9 m.

15.2 BenapyuieHHble naHeau MOLYT ITPOEKTH-
pOBaThCA Kak AMS OIHOTIPOJIETHBIX (pa3pe3Hbix),
TaK YU MHOTONPOJIETHHIX (HEPa3pe3HBIX) MOKPbI-
TUH W NEPEKPLITUA, a TAKXKE B KAYECTBE CPEIHUX
PacrOpHbIX 371eMEHTOB COOpHBIX 6e30a0UHBIX Me-
pexkpbITHi (puc. 15.3).

BenapyuieHHble naHend U KOHCTPYKUUKM MO-
TYT ONUPAThCS NO yrjaaM, Mo KOHTYpY, [0 TpeM
WIH 110 ABYM TNPOTUBOIMONOXHBIM CTOPOHAM.

I — apmartypHas ceTka; 2 — NOMOAHMTENBHBIE CETKU B YIax
naHeu, 3 — NPeaBAPUTELHO HANPAKECHHBI apMaTypHbIi nosc

Pucynox 15.1 — Cxema scnapyniennoii nanesm
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Pucynox 15.2 — Tlonepeunoe cedenne U NOCTPOEHHE HIK-
HeH MOBEPXHOCTH CTyNeHYaTOo-BCHAPYLIEHHONH MaHesH

CIT 52-117-2008*

1 — KoNnoHHa; 2 — HaAKOJMIOHHBIE TUTHTEL; 3 — BCnapyLIeHHble
naHenu

Pucynok 15.3 — TIpumeHenve BcnapyeHHbIX NaHeeil B
cOopHbIX 6e30a/10MHBIX NEePeKPLITHAX

15.3 TlaHenu M KOHCTPYKIIMK C TUIOCKOR Bep-
XHeit MOBEPXHOCTbIO NPUMEHSIOT B COOPHBIX [10-
KPBITHASIX U MEPEKPLITUSIX 3aHUI U COOPYKEHU,
IUTS KOTOPBIX PacyeTHOM sIBNsieTCA PaBHOMEPHO
pacnpeneneHHasi (MM 6Ju3Kast K Heil) Harpyska.

15.4 BenapylueHHbIC MaHeId U KOHCTPYKLUUH,
KaK MpPaBwio, NPOSKTUPYIOT ¢ NPEeNBapUTEibHO
HAaNpsDKEHHbIM aDMUPOBAHUEM TO KOHTYpY.

15.5 HlaTpoBbie MaHEJM C IJIOCKOH [LJIMTOIA
MOCTOSAHHOM TOJLUUHBI € pefpamMu MO KOHTYpY
pabGoTalOT KaK NMPOCTPAHCTBCHHbBIC MMAHEAN U MPU-
MEHSIOTCS! 8 NEPEKPbITHAX XKUABbIX U OOLIECTBEH-
HBIX 30aHUI.

15.6 Huxnioo NOBEPXHOCTL NPAMOYTOALHBIX
BCNapyLUEHHbIX MaHe/eil PEKOMEHAYETCsl 0YepuH-
BaTb MO MOBEPXHOCTH NONOXHUTE/IBHOM rayccoBOM
KPHUBM3HbI, 3alaHHOI ypaBHEHHEM

(1-4x2/B)(1-4y* /1)
r-c@x/geayr/r) (0D

rie [ — cTpena noabema MOBEPXHOCTU B LIEH-
Tpe NaHejln MO OTHOLUEHHIO K TU10C-
KOMY KOHTYpY;
/[, n [, — pa3mepbl CTOPOH KOHTypa (MO OCSM
60opTOBLIX pedep);
X,y — TeKyluue koopauHatbl (puc. 15.1,
15.2);
C — mnapamertp, usMensiolunitca or 0,3 10 0,5
(pexoMeHayetcs npuHumatb C = 0,45).

Pexomennaunn no pacuery

15.7 PacueT BcnapylUeHHbIX NaHeNel Npou3-
BORUTCA IO NPENE/IbHbIM COCTOSIHUSIM COIMacHO
tpeboBanusam CHull 52-01 u pexoMenaanusm
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pasnena 4.2 nacrosiwero CI1. Ilpu aroM Hecywast
CNOCOOHOCTb U CEYEHUsI OCHOBHOM apMaTyphl 110-
sica OnpenessaloT METOAOM MPEAEIbHOIO paBHO-
BECHS.

15.8 JIns npsAMOyYrosibHbIX BCMAPYLIEHHBIX M
CTyNeHYaTO-BCHapylieHHbIX nanenei (puc. 15.1,
15.2), onepThix no KoHTypy, pacriop H nomnycka-
€TCS OIpeAe/sATb, UCIONB3Ys LIATPOBYIO CXEMY
usnoma (puc. 16.3, 6), no dbopmye

g’
nffrez’ (152

a IUIOlIaAb CEeYeHHsl apMaTyphl MpeABapUTESLHO
HanpsxeHHoro nosca A — no dopmyne

H
A=
s SR (153)

H =H,=H-=

B dopmynax (15.2) u (15.3):

);, = hy — 8/4 — pacyeTHBbI MOABEM MNaHeNH
(puc. 15.2);

l,, I, — pacyeTHble pasMepbl NaHelu
(paccTosiHUE MEXIY OCAMMU
OMOPHLIX MJIOLIA/OK);

R, — pacyeTHOe CONpPOTUBIEHME
MpeABAPUTENILHO HAMPSKEHHOA
apMarypsl nosca;

Y, — KO3h(UUMEHT, NpUHUMae-
MBIl paBHBIM 1; ans KT €
OTHOLLIEHUEM IJMHBI CTOPOH
ot 1,7 no 2 wnu npu hy/l, <1/
25y, = =0,8, a nna KpaiHux
flaHejJeid NMOKPBITUNH UM Me-
PEKPBHITUI, AJISI KOTOPbHIX He
BBIMOJIHAIOTCSA peKOMeHAaluu
m. 15.20 nacroswero CII, y,=
= 0,7.

Jnsl NoAMroHanbHbIX BCMAPYLUEHHbIX aHe el
(puc. 15.5, B), y KOTOpBIX LEHTpalbHasg NaHelb
MMeeT HEe3HAUUTENbHbIE pasMephbl UM OTCYTCTBY-
eT, T. e. 0 < r <r/4, naouiaab CE4EHMs1 apMaTyphbl
NpeNBapUTeIbHO HAMPSKEHHOro Tosica A, onpe-
nensietcs no dopmyne

2

qr
A = —

6Y4 S, Rs cosi (15.4)

rae  r; — paaMyc Kpyra, BMMCAHHOIO B KOHTYp

LUEHTPAJIbHOW TaHEeNHu;
r — paaMyc Kpyra, BIMCAHHOIO B IOJM-
FOHAJIbHbIA KOHTYP;
o = 2m/n, roe n > 4 — 4UCIIO CTOPOH 10-
JIMTOHAJILHOIO KOHTYpa.
Hecyiityto ¢nocoGHOCTh MaHean M0 CKUMAIO-
LWUM YCUIUAM B TUIMTE NOMYCKAETCH MPOBEPSTH
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Kak JUisl BCrapylUE€HHOU MaHesu ¢ HeCMEeILlaeMbIM
KOHTYpoM (cM. 1. 15.9 Hactostuero CI1).

15.9 [Ins BcriapyllleHHBIX M CTYTIEHYaTO-BCMa-
PYLUEHHBIX MaHeJiel ¢ HeCMellaeMbiM KOHTYPOM
npelenbHast Harpy3ka g WIN TOJLUMHA TUIMTBL O
MOXeT ObITh onpenencHa no ¢popmyne

3( +5)
5
B 3TOM ciyyae pacyeTHBIA MoobLEM MaHenu f;

ONpEeAeNsIOT C yYeTOM Heynpyrux nedopmariuii
cxaroro 6eroHa 1o ¢popMyne

q= JaOsR,. (15.5)

fi="1, [1—171(1l +12)/(4f,3E,,,am)], (15.6)

rae §, — CpeAHsAs TOJNLIMHA BCHAPYLIEHHOWM
WIH CTYTNeHYaTO-BCNapyUICHHON ma-

HENu;
E,, — cHMXEHHBI MOAylb YyNpPYrocTu Ans
HENPOAO/KUTENBHOIO NEHCTBUS Ha-
IPYy3ku, onpeaeasemblii ¢hopmynoii

(5.2).

IIpy nponoAXHUTENbHOM NENCTBUM Harpy3ok
E,, 3amensierca E, no ¢opmyrne (5.1).

15.10* [Ins naHenmeii, onepTbix MO ABYM CTO-
POHaM WM 1O yIJiaM, KpOME pacyeTa Mo uiaTpo-
BOI cxeMe, npuBeleHHOro B n. 15.8 Hacrosiuiero
CII, cnenyer npou3BOAUThL pacuyeT NaHeJU B OJ-
HOM MAW NpH /| # |, COOTBETCTBEHHO B ABYX Ha-
NpaBACHUAX MO OaNIOYHOM cXeMe U3/I0Ma Kak ban-
ku [T-o6pa3Horo ceueHus (puc. 16.3, a).

15.11 OnpeneneHue npornda nojst CryneH4a-
TO-BCMApYLIEHHOW MaHeIU W IPOM3BOAUTCA I1PU~
ONMXEHHO KaK JUISl XeNne300eTOHHOM KOHCTPYK-
UMM, OMEpPTOi MO KOHTYpY, 6e3 TpelluH B pacTsi-
HYTOH 30HE, no dhopmyne

wi= (8 +B) (p/ En + 01/ Bn )/ (326,77),0157)

ri€ p, ¥ p; — COOTBETCTBEHHO KPATKOBPEMEHHO
U AJTMTENbHO NeHCTBYIOUIAs! Ha Mne-
PEKPBLITHE HArpy3KHu.

[Tockonbky B COCTaBe NEPEKPHITHS MAaHEIH
ONMUPAIOTCS MO YIaM, K BeJU4YMHe rnporuba raur
w, 006aBJAI0T BeJMYMHbI niporuba peGep w,, Bbl-
yucasemble Kak s 6anok I'-o6pasHoro ceueHus,
M BBIYMTAIOT BEJIMUYUHY Bbiruba peGpa ot o6xarus
HarnpsiraeMoit apMaTypoii nosca.

15.12 Pacuet waTpoBbIX MaHeneil ¢ pedpamu
MO0 KOHTYpY M MMJIOCKUMH [JIMTaMHU [TOCTOSTHHOM
TONUIMHBI 10 HeCylllei COCOOHOCTH MPOU3BOLUT-
Cs1 10 METO/y TIPEAEbLHOIO PABHOBECHUSI C MCI10/b-
30BaHUEM KOHBEPTHOM M DAIOUHO# CXEM M3JIOMa.

15.13 Pacuer cOOpHBIX NpeaBapuUTeIbHO Hampsi-
XKEHHBIX BCMAapyLLEHHbIX KOHCTPYKLMHI 10 Npeeb-



HbIM COCTOSIHMSIM NOJDKEH BBIIOJHSATBCS Ha YCH-
JIUA, BO3HUKAIOIUME A0 U IOCJie 3aMOHOJIMYMBA-
HHUsl CTBIKOB COIJIACHO PeKOMEHJALMIM 1. 4.2 Ha-
crosimero CII.

15.14 JInsg npeapapuTe/ibHO HaNPSXXKEHHbIX Ma-
HeJleil, ONEPTLIX M0 KOHTYPY, YAOBIETBOPSIOMINX
TpeboBaHusM nn. 15.1, 15.17, 15.20 Hacrosuero
CIl, npoBepKy TPEUMHOCTONKOCTH IOMYCKAETCs
He npou3BoAuTb. [lpoBepka TPEeLMHOCTONKOCTU
TIaHeJIei, ONEePTHIX 10 JBYM CTOPOHAM WU 10 yr-
JlaM, MPOM3BOJMTCS Kak Uil GaNOvHBIX 3J€MeH-
T0B [1-00pa3HOro ceyeHusi COOTBETCTBEHHO B Ol-
HOM WJTH B JIByX HalpaBJICHUSIX.

Koncrpyuposauue

15.15 HixH1010 NOBEPXHOCTH CTYTEHYATO-BCIA-
PYLUEHHbIX TAHEJIEH IPOEKTUPYIOT TAKUM 00pa3oMm,
4yTOOBl B HATIPABJIEHUM OCeil X M y OHa Oblia oyep-
YyeHa AyraMu nosepxHoctu (puc. 15.1), nepeceuye-
HHUSl KOTOPBIX C BHYTPEHHUMM TpaHSIMKU KOHTYp-
HbIX peOep Jiexanu Obl B IVIOCKOCTH OCEit apMaryp-
HOTO nosica OTIOPHOTO KOHTYpa (puc. 15.2). B kaue-
CTBE OIHUCHIBAIONINX IYT B 3aBUCUMOCTH OT TEXHO-
JIOTUYECKUX U APXUTEKTYPHBIX COOOpaKeHUiA no1tyc-
KaeTcs MPUHUMAaTh KBaJpaTHYIO Napaboy win ayry
Kpyra co cTpesioit noaseMa f. Koaundecrso cryme-
Heil, Kak npaBuio, IPUHMMAETCA OT 2 10 S.

15.16 BcnapyuieHHBIE M CTYNIEHYaTO-BCHApy-
LICHHBIE MaHeNX MOIYT MPOCKTHPOBATLCS C OA-
HUM MIIM HECKOJIBKMMHU KeccoHamu. Ilpu [ /I, >
>1,7 naHenAu KOHCTPYUPYIOTCS C ABYMS MAU Tpe-
Ms KECCOHaMHM, OKAlMIEHHBIMM peGpaMH, Mpu
5TOM BCHApyLIEHHbIE MJIUThI CMEXHBIX KECCOHOB
TIPOEKTHUPYIOT KaK Hepaspe3Hbie (puc. 15.4).

a) 6)
Iy fF=== g1y

KAl

a — CTYMeHYaTo-BCMapylleHHas aHelb C OIHUM KECCOHOM;

6 — cTyneH4aTo-BCMapylUeHHAas MaHe b C IBYMsl KECCOHAMMU;

8 — BCTapylueHHas naHenb; / — OCHOBHAS pacTsHyTas apMa-

Typa nosica, 2 — KapKac NnofepeqHoro apMMpoBaHUs KOHTYp-
Horo pebpa; 3 — ceTka MIMTHI

Pucynox 15.4 — KoHCTPYKTHBHbIE CX€Mbl BCTIAPYLIEHHBIX
naHeaeu

CIT 52-117-2008*

15.17 Ilnuty naneneit apMHUPYIOT CBApHOIA ceT-
KOi1 U3 MIPOBOJIOKM IUAMETPOM 3—4 MM C STUEHKOU
pasmepoM 200%x200 MM ¥ MO yIIaM Ha yd4acTKax
1,/6 n 1,/6 nONONHUTENLHOl CETKOM U3 CTEPXHEH
TOTO X€ AMAMETPa, pacrnojiaraeMoil mojI OCHOB-
HOIi1 CETKOM, M NMPOEKTUPYIOT U3 6eToHa Knacca 25
MU BbBILIE.

B rumnte nonyckaercs npeaycMaTpuBaTh OTBEp-
ctusi ¥ npoeMbl. KOHCTpyvpoBaHHe U apMUpOBa-
HUC TUIUTHl B 30HE OTBEPCTUIl NOJKHBI YIOBIECT-
BOpSATb TpeGoBaHUAM 1. 6.5 Hactosero CII.

15.18 KoHTypHBle pebpa maHesneil apMUpPYIOT
NPEABAPUTENLHO HAMPSDKEHHBIMU CTEPXHSAMHU VUTH
KaHaTaMH TaKUM 06pa3oM, 4YToObI CO34aBaICs 3aM-
KHYTbI/ apMaTypHBLii 1osic. 3aaHKEpUBaHKUE CTEP-
JKHEi B ONTOPHOM 30HE MpeAycMaTpUBaeTCs C NpU-
MEHEHUEM MPUBAPKU UX K CTAIBHBIM OMOPHBIM
KOJIOIKaM aHKEPHbIX YCTPOHCTB U 3a CYET cLerie-
HUs ¢ OeToHOM cornacHo TpebosaHusam CI1 52-
102. B ToM cnyyae, eciv CTepXHKU WIH KaHAThI Mpo-
€KTUPYIOTCSl 6€3 aHKEPOB, PEKOMEHAYETCs1 AOBO-
[IUTb ApMATYPHBIE 3JIEMEHTbI A0 HAPYXHOI rpaHu
MPOTUBOMIOIOXKHON CTOPOHBI MAHENH.

[IpenHanpsixeHue MOXeT ObITh MpeaycMOTpe-
HO Nno cnocody HaTsXeHUsl apMaTypbl Ha GETOH B
MPOLIECCE MOHTaXa 3JIEMEHTOB C MOCJIEAYIOIIUM
00ETOHMPOBAaHHUEM WM C HATSDKEHUEM Ha YIIOPbI
B 3aBOJCKHX YCJIOBHSX (B mpeaeyiax KOHTYPHbIX
pebep cOOpHBIX 3JIEMEHTOB) C MOCNEAYIOLIMM YyC-
TPONCTBOM CTBIKOB I05ICa, MEPEKPHIBAIOLUMX LIBbI
MeXay dMeMEHTaMU.

C uenblo KOMMEHCALMK BO3MOXHBIX HEYyT-
pyrux aedopmauuit ans cGOpHLIX BCMapylueH-
HBbIX KOHCTPYKLMI cieayeT npeaycMaTpuBaTh
CTPOUTENIbHBIA MOABEM f, 2}}/5 , HO He MeHee
20 MM.

15.19 B KOHTYpHBIX peGpax KpOMe OCHOBHOI
pacTgHyTOM apMaTypbl (apMaTypHOTO nosica) cie-
AyeT MpeAycMaTpuBaTh MOMeEpedYHYy!o apMaTypy
(puc. 15.4). B pebpax, onepThix NO BCeil JUIUHE,
YCTaHABIMBAIOT OAVUHOYHbIE apMATYPHbIE KapKa-
Chbl, pacrojiaraeMble MO BO3MOXHOCTH OMXe K
HapyXHoi rpanu pebpa. [Ipu 3TOM OKOJO yr/IOB
KapKachl JOJDKHbI MMEThb ToMepeyHble CTEPXHHU
avuameTpoM 4—6 MM ¢ 1iaroM He 6ojee 50 MM H
HUXXHME CTEPXHU 1UAMETPOM HE MeHee 6—8 MM.
B KOHTYpHBIX pebpax, UCTIBITHIBAIOILUX U3rUO B
BEPTUKAJIbHOX UM TOPU3OHTAILHOM IJIOCKOCTSIX,
OKOJIO YI7IOB Ha y4acTtkax /,/6 u L,/6 npenycmar-
PUBAIOT AONOJHUTENbHBIE apMATYPHbIE KapKachl
BO/IM3U BHYTpEHHeil rpaHu pebpa u3 cTepXkHEi
TOrO X€ Ce4YeHHUS U B TOM XK€ KOJUUYECTBE, UYTO U
Y HApYXHOI rpaHu pebpa npu onupanuu pedep
Mo BCEH MIUHE.

15.20 OCHOBHbIE pa3Mephl 3JIEMEHTOB B CPE/-
Heit YaCTH BCHApYLUEHHBIX U CTYNeHYaTO-BCiapy-
LLIEHHDbIX faHesael PEKOMEHAYETCS NMPUHUMATh HE
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MEHeE: TOMLUMHY MINUTBI 8,— 30 MM, LIUPUHY KOH-
TypHBIX pebep — 100 MM, IIMPUHY NIPOMEXYTOY-
HBIX pebep Mexay KecCoHamMu mnaHeneid — 50 MMm.
BbicoTy KOHTYPHBIX pebep naHeJsiel MepeKpbiTUit
Ha3HayaloT He 6oJsiee yABOEHHOM BBICOTBI CEYeHMUs
NpUMBIKaiollei K pedpy MINTBI U HE MEHEE BbICO-
Tbl, HE0OX0AUMOI MO pacyeTy MaHe/u 1o 6anoy-
HOI cXeMe usnoma.

B KOHTYpHBbIX peOpax Ha ANMHHBIX CTOPOHAX
/, maHeneit, pacnoaoXeHHbIX MO Kpaio 3AaHUS
U COOPYXEHUsI, PEKOMEHAYETCS MpeaycMar-
pUBaTb FOPU3OHTAJbHBIE MOJAKU Yy HUXHEN rpa-
HHU pebpa, yBeJUYECHUE WMPUHBI MU COOTBET-
CTBYIOLIEr0 apMUpOBaHUs pedpa Juist yMeHblile-
HUS N0AATIMBOCTU KpailHUX peGep B ropu30H-
TajJibHOM naockocTH. C 3TOH Xe Leabio B Kpaii-
HUX NMaHeJIsIX BO3MOXHO NMpPelyCMOTPETb YBEJN-
YeHUEe TONILUMHbI MJIM apMMPOBAHUS IUIUTHI, a
TaKXe COOTBETCTBYIOLIUE CBSI3U MEXAY MaHENbIO
U APYTUMK HECYUIMMM KOHCTPYKLIMSIMM 30aHUS
UJIN COOPYXEHUS.

15.21 BcnapylieHHBIE MMaHENW pa3MeEpPOM He
6osiee 4X6 M anst 6e30aN0YHBIX MEPEKPLITHI (PHC.
15.3) nonyckaercs npoekTUpOBaThb 0e3 mpenBa-
PUTENBHO HANMPSXEHHOro apMaTypHOro rnosca ¢
TILATEIbHBIM 3AMOHONUYUBAHUEM CThIKA 110 KOH-
Typy, NpefycMaTpuBas nepenaqyy pacrnopHbIX yCu-
JIUA Ha HaJKOJIOHHBbIE NnoJjiockl. [Ipu 3TOM pebpa
MaHeslu apMUPYIOT C YYETOM YCUIUI, AEHCTBYIO-
HIMX B CTAAKSIX U3TOTOBJIEHUSI, [IEPEBO3KU U MOH-

a)

Taxa. TonuuHy BCnapylieHHO IMTHI B CEpean-
He TAKUX TaHeeil MepeKphITUl MPOU3BOACTBEH-
HbIX 3[1aHMI1 IPUHUMAIOT MO PacyeTy Ha MPOAAB-
auBaHue cornacHo n. 6.2.46 CII 52-101, Ho He
meHee &, = 40 mMm.

OuepraHue HUXHE TIOBEPXHOCTH MAaHENU N0~
HO YIOBIETBOPATh peKOMEHAAUMAM . 15.6, 15.15
Hacrosutero CII.

15.22 COopubie BCHapylieHHbie KOHCTPYKINU
Ha NpSMOYTrOJIbHOM MaHe PEKOMEHYeTCsI KOHCT-
PYMpOBaTh TaK, YTOObI CTBIKH MEXAY MOHTaXHbl-
MU 2JIEMEHTAMM PACMOJArajiMCh MO BO3MOXHOCTH
BAOJb JIMHUWA M3710MA PACYETHON LLATPOBOMN CXxe-
MbI pa3pyuierust. [IpU 5ToM KOHCTPYKUMH AOMYyC-
KaeTcsl MPOeKTUPOBATh!

npu [, < 7,2 M — M3 4eTbIpeX TPEYroNbHbIX
3/1IeMeHTOB (puc. 15.5, a);

npu /, > 7,2 M — U3 YeTbIpex Tparneuue-
BUAHBIX ¥ OJHOrO NMPSAMOYroJIbHOTO 3l1€MEHTA
(puc. 15.5, 6);

Ha MOJIMTOHAJILHOM I1aHE — U3 TPEYrolbHbIX
WM TpaneLMeBUAHBIX NaHenei (puc. 15.5, B).

MOHTaXHBIE 3JIEMEHTBI KOHCTPYKLUHIt f1poeK-
TUPYIOT C OKaMJISIIOLIMMHU, a B Cilyyae HeoOXo-
NMMOCTH U C TIPOMEXYTOYHBIMU peOpaMu U TJTH-
TOil MEPEMEHHOM TONIMHBL COTNACHO PEKOMEH-
nauusam . 15.15 u 15.18 Hacrosiuero CIT. Ctbiku
MeXNy cCOOpHBIMM 3JIEMEHTAMM, COBMAAAIOLINE C
pacyETHbIMU JIMHUSMU M3JIOMa, A0MYCKACTCS KOH-
CTPYHUPOBATb KaK UWJIMHAPUUYECKUE LLIAPHUPBL.

1

=1
2

a — Ha TIPSMOYroJbHOM TJjlaHe
N3 TPEYrOJbHbIX 3/1EMEHTOB, 6 —
Ha MpPSAMOYrOJbLHOM IUIaHE M3 6)
NPSAIMOYrOJiBHOTO M Tpamnelue-
BUIHBIX 3/IEMEHTOB; ¢ — Ha MOo-
JIMFTOHAJILHOM KOHTYype; | —
cbopHble MaHenu; 2 — apmaryp-
HBII nosic

Pucynox 15.5 — Cxembl coop-

HBIX BCHAPYUIEHHbIX KOHCT-
PYKumi
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15.23 1¥pHHY OMOPHBIX [IOLIANAOK [P OIK-
paHMM MO KOHTYPY WIU IO ABYM CTOPOHAM PEKO-
MEHIyeTCsl NpUHUMaTh He MeHee 50 MM, a onop-
HblE [OBEPXHOCTH TaHENei, OMUpaIoLKXCA 1o
yrnam, pasamepom He MeHee 70%70 MM (npu onu-
PaHMM HAa METAUIMYECKME 3aKJIa[Hble AETanu) U
pa3mepoM He meHee 100x100 MM (npu onupaHuu
Ha GETOHHbIE MOBEPXHOCTHU).

15.24 B MHOronposeTHBIX MOKPLITHSIX U Ilepe-
KPBITUSIX U3 BCTIAPYIIEHHBIX MaHeNeil AN KOHCT-
PYKLH 3aMOHOJIMYMBAHHE CTHIKOB WU CBapHble
COCAMHEHHS MEXIY HMMHM NPEAyCMaTPUBAIOT 110
KOHCTPYKTHBHBIM COOOPaXeHUsIM WJIU U3 pacuera
MOKPBITUS WIM MEPEKPHITUSI KaK JMEMEHTa 3.a-
HUA B LIEIOM Ha rOpU30OHTANbHbIE HATPY3Ku. B cny-
yae HeOOXOAMMOCTH MO KOHTYPY HaHesei npenyc-
MaTpUBAIOT LUNMOHKHU, 00pa3yeMble 6ETOHOM 3aMO-
HOJIMYMBAHMS CThIKA.

BO3MOXHO YCTPOICTBO MpenBapuTENnbHO Ha-
NpsIXEHHOro Mosica Ha BCIO UIMHY WM LUMPHHY
MEPEKPLITUSA 110 OCSIM OINOP B IIBAX MEXKIY CMeX-
HbIMM niposicTamu. [IpuMep periueHust Takoro coop-
HOI'O MOKPLITUS IS STYEHKKU pasmepom 7,2X7.2 m
npuseneH Ha puc. 15.6.

CTBIKM MEXIY KOHCTPYKLIUSIMH CMEXHbIX MPO-
JIETOB JIOJIXHBI YAOBJETBOPATH KOHCTPYKTUBHBIM
Y pacueTHBIM TpeboBaHusM 11. 6.4 nactosiwero CI1.
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16 IllaTpoBbie KOHCTPYKIIMH
OcHOBHBIE NOJIOKEHUS

16.1 1llaTpoBble KOHCTPYKLHH I NOKPLITHIA
WA MEXYITAXKHBIX MEPEKPLITUI 3AaHKIt pa3nuy-
HOIO Ha3HAa4YeHHs! BBINOJHSIOTCS. B BMIOE TOHKO-
CTCHHBIX CKJIAAOK W IMPOCTPAHCTBCHHbDIX INTUTHO-
CTEPXHEBBIX CUCTEM (PAMHO-LLIATPOBbIE KOHCTPYK-
uMK). OTIMYUTENIBHBIM TTPU3HAKOM LLATPOBBIX KOH-
CTpYKUHMi sBisieTcs: (opMa Hecylueil KOHCTpPYK-
LIMM B BUJ€ MHOTOTPaHHHMKA Ha MIOCKOM MOJIUTO-
HIbHOM (KaK TPaBWJIO, TIPSIMOYTONbHOM) KOH-
Type. MHOTOrpaHHuK UMeeT (GOpMY NOJHON WU
yceueHHoi nupamuasl. B nocnenHem ciyyae B 1ieH-
TPaNbHOM 4acTH M1aHa KOHCTPYKUIMHM MMEETCs ro-
PU30HTAJIbHaA I'paHb, Ha3biBacMass CPpCAHUM OUC-
KoM (puc. 16.1, a).

[llaTpoBble TOHKOCTEHHbIE CKIAA4aThie KOH-
CTpyKuuu (watpoBbie 060J104KH) 0Opa3oBaHbI
TOHKOCTEHHBIMH MJIOCKUMH UJIM PEOPUCTBIMYU [UIH-
TaMHU B (h)OpMe TOPHU3OHTANIbHOK M HAKJIOHHBIX (60-
KOBBIX) TpaHeit warpa.

[aTpoBbie KOHCTPYKLIUHU MOTYT NMPOEKTUPO-
BaTbCA KaK MHOTOITPOJETHBIMU (VUIH MHOT'OBOJIHO~
BbIMM), TaK MU OAHOMNPOAETHBIMU (OTAENBHO CTO-
ﬂl.l.llAM]/I) C ONUPAHHUEM MO yIiiaM Ha KOJIOHHBbI, IO
HECKOJIbLKMM CTOPOHAaM WJIH o KOHTYpY (puc. 16.1).

| #1' | K L_:‘/____] UM ] — KOHTYPHbIi1 3NeMeHT; 2 — UeHT-

‘ / AN l LI 74 P N panbHas MauTa; J — KOJNOHHA € OT-

| BEPCTUAMM IS TIPOTYCKA Hanpsirae-

e :— —:—:' = :- -/é\TL — :,' e =1 Mo#i apMatyphl; 4 — 3aMOHOJIHYHUBae-

/ *_\ _ == 7 ‘_"__ _\,‘d = _l — Mbl€ Na3bl; 5 — Harnpsraemas apmary-
4 % ] 5 4 pa; 6 — cTaibHas [IaCTUHA ANS CBap-

1 HOTO COEAMHCHUS COOPHBIX 3/IEMEH-

A ' N TOB; B cedeHUU A—A: 5a n 5b — no-

——F—

JIOXEHHWE BCPXHEit apMaTyphl COOTBET-
CTBEHHO B ONIOPHOM CeYeHUH U B cpel-

HEM yacTh nponera

/l,

Pucynok 15.6 — Bcnapyuiennoe
NEPeKpPLITHE ¢ HATHIKEHHEM apMa-

TYpbl HA OeTOH
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a — C BCPTUKAJIbHBIMU 60pTOBblMW IMEMEHTAMMU, 6 — TRANKUC C KAMUTCIbIO U HAAKONOHHOM NnosoCoi; 6 — u3 peﬁpnc‘rblx TUTHT

Pucynok 16.1 — CxeMbl IATPOBLIX CKJIAJOK NOKPLITHI H NepeKpbITHIA

Kene3o6eToHHbIE WIATPbl MOTYT BbIMOAHATD-
csi cOOpHBIMHU, COOPHO-MOHOMUTHBIMKU HUAU MO-
HOJIUTHBIMH, 2 TAKXX€ KOMOUHUPOBAHHBIMHU, CTa-
Niexene300eTOHHbIMU, HAaNPUMeEpP, U3 TOHKUX Xe-
J1e300eTOHHbIX MJACTUH Ha CTAJbHOM pelUeTya-
TOM Kapkace.

[TpocTpaHcTBeHHAs paboTa KOHCTPYKLUIA 11aT-
POBOTO TUMA OMpeaesieTCsl HATMYUEM YCUIIUIA pac-
nopa. BocripusiTe ycunuii pacropa KOHCTPYKTHB-
HO pellaeTcsi YCTPOUCTBOM 3aMKHYTOrO KOHTYpa
1“3 OOPTOBLIX JIEMEHTOB MO [EPUMETPY LUATPA, B
KOTOPbBIX Pa3MeLLAETCS OCHOBHAs1 apMaTypa (3aTsk-
Ka) warpa. BennyrnHa pacnopa onpenensieTcs se-
JIUYUHON AEHCTBYIOIMX HAI'PY30K U COOTHOLIEHU ~
€M OCHOBHBIX F€OMETPUUYECKMX Pa3MEPOB KOHCT-
PYKLHMHU, K KOTOPbIM OTHOCSITCS pa3Mepbl IU1aHa
waTpa B OCSIX KOHTYPHBIX JIEMEHTOB, rabapuThl
CpeaHero AMcka v cTpena rnogbema Luarpa.

Crpenoit nogbema 1iaTpa ABase€TCs NPeBbILUe-
HHE YpPOBHS CPEAUMHHOU IMOBEPXHOCTU CPEIHErO
JIIACKa HaR YpOBHEM Nosica 3aTskKu waTpa. Heob-
XOAMMas BEJIMUYMHA CTPeJibl IOAbEMA LUATPA Olpe-
JIeNISIeT CTPOUTENBHYIO BLICOTY KOHCTPYKLMU U
MOJIOrOCTh HAKJIOHHBIX TpaHeil LaTpa, B CBA3M C
yeM IMpH KOHCTPYUPOBAHUH MPEABAPUTENBHO CTPO-

130

UTENbHYIO BbICOTY LIATPOBBIX KOHCTPYKUMIA peKO-
MEHOyeTCsl Ha3HadyaThb B npeaenax 1/8 — 1/12 ne-
pPEKPLIBAEMOTO MponeTa.

OCHOBHOI Hecyllleil KOHCTPYKLIMEW paMHO-
LLIATPOBbIX KOHCTPYKIIUIA SIBASIETCS MPOCTPAHCTBEH-
Hast watposasi pama. IlpononbHble 0CH 31EMEHTOB
L1ATPOBOit paMbl PACIONOXEHb] BAObL NUArOHANb-
HBIX pebep.

duaroHanbHbIe paMbl COOPHBIX paMHO-1IATPO-
BbIX KOHCTPYKLMIA B 3aBUCMMOCTH OT BEIUYMHBI
nepeKkpblBAEMOro MnpojieTra, CTPOUTENLHOM BbICO-
Thl MEPEKPbITUS U YPOBHS AEHWCTBYIOLUMX Harpy-
30K MOTYT ObITb BBIMIOJHEHBI B BUJAE OTAEJBHBIX
cOOpHbIX 3JIEMEHTOB — paM € NojkocaMu (puc.
16.2, a) UM B cocTaBe IUIUT B Buae pebep mnepe-
MEHHOI1 BBICOTHI, YBEJIHUMBAIOLLUEHCSI OT BBICOTHI
KOHTypa CpelHero JMcKa A0 BbICOTbI 6OPTOBOro
3JIEMEHTa B yIJIOBBIX 30HaX (puc. 16.2, 6).

16.2 HlaTpoBble KOHCTPYKLMU MpeaHa3Haya-
I0TCS U151 TIOKPBITUI M NMEPEeKPbITUN, KAK TpPaBU-
710, KBaAPATHBIX MK TIPSMOYTOALHBIX (C OTHOLLE-
HMeM cTOpoH [ /1, < 2) Adeek 3paHUi ¢ yKpyn-
HEHHBIM 11arOM KOJIOHH UNU cTeH. M3BeCTHbI rpu-
MEpbl LIATPOBBIX MOKPBITUN 3MaHURA C TPEYrosib-
HOI CETKOM KOJIOHH, a TaKXe LLUeCTU- U BOCbMMU-
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1, 2 — xonowHsl ¢ KanuTeNaMu; 3 — GOpTOBLIE MEMEHTDI; 4 — AMATOHANbHbIE paMbl: 5, 6 — MUMTHL HACTWIA; 7 — IMAroHaNbHbIE
pebpa MINT NEPeMEHHON BbICOTHI

Pucynox 16.2 — Coopubie paMHO-IIATPOBBIC nepexpLITHA

YrOJIbHBIX B [U1aHE IATPOBBIX TOKPHLITUH 3aJIbHBIX
MOMELLIEHHU.

LIaTpoBble CKIaAKU B IJ1aHE PEKOMEHIyeTCs
NPpUHUMATh Pa3MEPaMH:

- JUISl MOKPBITHIA: XKeJie300eToHHble — OT 12X12
1o 18%x18 M, KOMOMHUPOBaHHBIE CTaNExXene3o0e-
TOHHBIE — 10 24X24 M;

- JUIsl IePeKPbITUIA — OT 6X6 1o 12X12 M.

PamMHO-LIaTpOBble KOHCTPYKLMH MOKPLITUI U
MepeKphITHl B 3aBUCHUMOCTH OT BEJMUMHBI Jeii-
CTBYIOLLIMX HArpy30K PeKOMEHAYeTCs NPHHUMATL
B M1aHe pa3MepaMu oT 6X6 1o 18x18 M.

B waTtpoBbix KOHCTPYKUUAX MOTYT ObIThb Ipe-
JlyCMOTpPEHbI 1IPOeMbI JUTS TPOIMYCcKa KOMMYHHKa-

UM, JUIS CBETOBBIX M adpallMOHHbIX GOHapei, a
TAKXe KpelexHble MpuciocobieH st U BOCIpH-
ATUS COCPENOTOUEHHBIX HAarpy3o0K OT I1OJBECHOTO
TPaHCMOPTa, KOMMYHUKALMH U T. M., KOTOpbIE
cneayeT pacnonaraTh, Kak MPaBWJIO, B y3nax CO-
npAXxeHus: pedep.

PekoMenaauuu no pacuyery

16.3 Pacuer 1LATPOBBLIX KOHCTPYKLMUI BBIIOJ -
HAETCS 10 NPEEIbHBIM COCTOSHUAM KaK Ast TOH-
KOCTEHHOH MPOCTPAHCTBEHHO! KOHCTPYKLUMUH B
COOTBETCTBUHU C PEKOMEHAaUMsaMHM T1. 4.2 HACTOs-
wero CIT.

131



CIT 52-117-2008*

[MpeaBapurenbHbie pacyeTbl U PACUET IO He-
cyllei crnocoGHOCTH ATPOBBIX KOHCTPYKLIMA 1po-
M3BO/ISITCSI METOIOM NpeAeibHOIO paBHOBECHS CO-
rJ1aCHO peKoMeHaauusam . 16.5 — 16.10 Hacros-
ero CIT.

Jlnst 11aTpOBBIX CKIIA/IOK C OTHOLLEHUEM CTpe-
N6l mogabeMa K nponety f/1> 1/10 (puc. 16.3) pac-
YyeT 1o AedopMalMsM 1IATPA B LIEJIOM NOTYCKAET-
CSl HE TIPOU3BOANTb.

16.4 Pacuer no Hecyuueii CrioCOOHOCTUH KOHCT-
PYKUHMIA 1IATPOBOTO THUITA TIPOU3BOIMUTCS MTPUO/IN-
X€HHO Ha OCHOBE:

a) pacyeTa LIaTpa B LEJOM Ui Olpenesie-
HHUsSA OCHOBHOI pacTAHYTOI apMaTypbl MOSICOB U
HOPMAaJIbHbIX YCHJTUI B IMADHUPHO COEAUHSIEMbIX
rPaHSIX CKJAAOK WAM 3JIEMEHTAaX JUATOHAJBHBIX
pam;

6) onpeaeneHus: H3rubaOLLUX MOMEHTOB:

- B IpaHsX LUIATPOBOW CKJIANKHU KaK B IUIMTAX,
B MPEAMNOJIOXEHUH, YTO pedpa 1arpa siBAsoTCs
HX OMopaMu;

- B QMAroHaNbHbIX paMax PaMHO-LIATPOBbIX
KOHCTPYKLMI C YUeTOM FOPU3OHTANILHOIO YCUIIUS
pacnopa waTpa B OfOPHbIX y31ax;

- B MJINTaX HACTHJIA MPU ONMUPAHMU UX HA HE-
CyLLUME INEMEHTbl KOHCTPYKLHMH.

16.5 PacyeT oTae/1bHO CTOsIEH LIATPOBOH KOH-
CTPYKUUHM B LEJAOM AJsl ONpeAeseHus yCUIuil B
Nnosice NMPOU3BOISAT METOAOM MPEACIBHOIO PaBHO-
BeCHS UCXOMS M3 BO3MOXHbBIX CXEM M3/IOMa KOH-
CTPYKLIMU TPU OCHOBHOW PaBHOMEPHO pachnpene-
JICHHOM Harpyske:

- IIPY ONMPAHUU LIATPA HA NMOABMKHbBIE OO~
pbl MO yrjaM — Mo ABYM OaloOuYHBIM CXeMaM,
NpUHUMAs CXeMbl M3ji0Ma LIATpa MO IJIOCKO-
ctaM zOx n zOy (puc. 16.3, a), U 1LIaTPOBO# cxeMe
(B peayiabTaTe pasjiefieHHs LIaTpa Ha 5 AMCKOB)
(puc. 16.3, 6);

a) y

}
i,

0
0)
b

L]

- MPYU OMUPAHUM LIATPaA [0 JABYM [IPOTUBOIIO-
JIOXHBIM CTOpOHaM — 1o GajoyHOi cxeMme C U3-
JIOMOM B cepeaunHe mponeta (puc. 16.3, a) u no
warpoBoi cxeme (puc. 16.3, 6);

- MpU OMUPAHUM [0 BCEMY KOHTYpY — IO
waTpoBoit cxeMe (puc. 16.3, 6).

Pacuer nmo miarpoBoii cxemMe BO3MOXHO NpO-
U3BOJUTD U NIPU HECUMMETPHYHBIX HATPYXCHUSIX.

J1)1st MHOTOTIPONIETHBIX LUATPOBBIX MEPEKPHITHI,
ONMUpPaeMbIX Ha KOJOHHBI, OCHOBHYIO apMarTypy
JIoNycKaeTcsl NoAOMPaTh KakK JUISl OTACIbHBIX pa3-
pe3HbIX 1aTPOBLIX KOHCTPYKIMiA U3 pacyeTa 1ar-
pa B LeIOM 110 GaylouHbBIM cxeMaMm (puc. 16.3, a) u
MPU ONMPaHMM HA CTEHbl — MO LIATPOBOM CXeMe
(puc. 16.3, 6) ucxons M3 MPEANTONOXEHHUs Lap-
HHUPHOIO COCAMHEHHUSsI 1IaTPOB MeXay COOO0i.

16.6 Pacyer rpaHeit WaTpOBOM CKJIAAKM KakK
TUIMT MPOU3BOISAT B COOTBETCTBUU C YCJIOBHUSIMM
X ONMUPAHUSI NPU HOMYIUEHUU, YTO TUIMTHl Ha-
KJIOHHBIX IpaHeii paboTaloT TONbKO B OJHOM Ha-
npaBieHUU, NEPrEHAUKYISIPHOM rOPU30OHTANILHBIM
pedpaM, a BEpXHsisl TOPU3OHTANIbHASL IUIMTA — B
NBYX HaMpaB/ieHUsIX, KaK [IUTa, ONEPTast 10 KOH-
TYypy.

PacueT naut npou3BoasT HAa U3rub Cc yuyeToM
MX CKATUSl YCHIMEM, LIEHTPAJIbHO MEpeAalOILMM--
€51 OT FPaHM K rPaHy Yepe3 LIWIMHAPUYECKHE 1Hap-
HUPbI B TOPU3OHTAJIbHBIX peOpax u ornpeaeaseMbIM
no watpoBoii cxeme (puc. 16.3, 6). [lpu 3TOM B
HAKJIOHHBIX TPAHSX, ONMPAIOLLUXCA 110 yrjlaM OT-
NEJIbHO CTOSIIUX LIATPOB, pacnpeleseHue Hop-
MaibHbIX yeunuit N, u N, 1o BbICOTe TPUHUMAIOT
10 TPEYroJbHUKY C BEepIUMHOI OKOJNO BEPXHEro
pebpa, a B oneprhIX MO BCEil JUIMHE U B CMEXHBIX
rPAHsIX MHOTOMPOJIETHLIX [ATPOBBIX CKIAA0OK —
PaBHOMEPHBIM.

B cayuae yknanku B cOOpHBIX LLIATpaX MepneH-
MUKYNSIpHO peGpaM apMaTtypbl, COEAVHSIIOUIEH OT-

6) y

i 2

a — C U3NOMOM NOCPearHe npoJjieta (6anouHas cxema); 6 — € pa3acacHUCM Ha 5 IMCKOB (IIATPOBast CXEMa M3NOMa);

I — 6okoBbIe TpaHu; 2 — OCHOBHasi apMaTypa nosca; H, v H, — ycuauns B nosice

Pucynox 16.3 — Cxemsl pa3pymieHus marpoBbiX CKJIAN0K



NeAbHble TPAHU U BOCTIPMHUMAIOUIEH ONOPHDbI
U3TUBAIOLIMA MOMCHT, TUIMTBI MOTYT paccMaTpu-
BaTbLCS KaK HEpa3pesHble.

PacyeT M3rubaolMx MOMEHTOB KaK B HCpa3-
PE3HBIX MAUTAX NOMYCKAETCH MPOU3BOAMUTH NS
cpeaHeit nojocsl. Flpu 3TOM st pacueTa minThl
CpeAHEeH rpaHu YyUUTHIBACTCH TOALKO YacTb NOJ-
HOH pAacyeTHOW HAIPY3KM ¢. ¢, = ng, NPUXOIs-
lueicst Ha monocy Hanpasierus /;, u g, = (I—n) ¢,
MPUXONALLUEACsS HA I10JI0CY HANpaBaeHus [, (31cch
N — KO3(MPUUMUEHT pacnpencieHnsi Harpy3ku B
nanpasnesun [ n L =05npu f, = L;n =90
npu /| = 21, npu /| < 21, onpenensetca npudan-
SKEHHO 10 MHTEPITOISILMH).

16.7 PacyeT 1uaTpoOBbIX KOHCTPYKLHMI B LEeAOM
no GaoyHbIM cxeMaM M3/oMa (puc. 16.3, a) npo-
M3BOIAMTCS B HAMIPABJICHHUSAX X U Y HA MOJNHYIO paB-
HOMEPHO pacnpeic/ieHHYI0 pacyeTHYIO0 HarpysKy
MHTEHCUBHOCTBIO ¢ (MJIM MPUBEAEHHYIO K HEIl Ha-
IpY3Ky M3 YCAOBMsi paBeHCTBA MOMEHTOB KakK B
npoctoi Ganke).

OcHoBHas pacTsiHytas apmartypa warpa A,
Ay, B CEPE/IMHAX MPOJIETOB X U Y OMPEAL/ISeTCs N0

dopmyne

2
by (hay — @)
sx(y) 16fpl(2)R_\' ’

rie ¢, ¢, — UMPYHA HAAKOJOHHOW KaruTeau
WM CTOPOHbI CEUEHUSI KOJIOHHDI
COOTBETCTBEHHO B HAMPABAEHMAX /|

u l, (puc. 16.1);
fp], /,, — DacueTHbIE MOAbEMb! LUATPA, Of-
peaessieMble KaK pacCTOSHMS
MEX1Y paBHOACHCTBYIOLUMUMU B
apMartype G0pTOBbIX 3/1EMEHTOB MO
HanpaBNeHUsIM X U ¥ U CPEAUH-
HOM MIOCKOCTbIO TOPU3OHTAILHOM

(16.1)

rpaHu.
Tpy 3TOM OJXHO YHOBJIETBOPSTHCS YCIOBHE
RiAs10) < RyAyiay /2, (16.2)

rae Ay, A,, — naowanu 6eToHa B MOMNEPEYHbLIX
CeYEHUSIX TOPU3OHTAJIbHOM rpaHu
LWATPOBOM CKJIAAKU MU B none
IUIUT Ha MOJOBUHE ITPOJIETA PaM-
HO-LIATPOBOK KOHCTPYKLMUHU CO-
OTBETCTBEHHO 110 MJI0CKOCTAM Z0x
u Z0y.

Pa3melueHe OCHOBHOM apMaTyphl B 371€MCH-
TaX WATPOBOM KOHCTPYKLIMM PEKOMEHIYeTCsl
NPUHUMaTh B COOTBETCTBUHU C PEKOMEHAALIMAMHU
n. 16.16.

16.8 Pacyer o wiatpoBoit cxeme 1npu onupa-
HUM LIATPOBOH KOHCTPYKLIMM MO BCEMY KOHTYpY
TNIPOU3BOAMTCS MUlst onpeaeneHus yeunus H, (yr-
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JIOBOro pacrnopa), BOCIPUHUMAEMOro apMarypoii
MosCa (M HAKJIOHHBIX TPAHEIt B ciyuae waTpoBoit
CKNAIKH), B AMATOHAIILHOM CEYEHHUHU a—a OJIHOro
13 yrnos (puc. 16.3, 6) no dopmyne

Lt + 22011654175 -0 |- 15 1)
H, -

s

8Lk~ 1) + (15 - 15)?
(16.3)

rae g, — VHTEHCMBHOCTb PaBHOMEPHO pac-
NpenejeHHo Harpy3km Ha ropm-
30HTaJIbHOW [PAHMU;
¢, — MHTEHCUBHOCTb PaBHOMEPHO pac-
npeneseHHOM Harpy3ku, OTHECEH-
HOI K FOPHU3OHTANbHOI NPOEKUMH
HAKJIOHHBIX paHeit;
I, 5, I, I; — pa3mepbl IaTPOBO# CKIANKH, PH-
BelleHHbIE Ha puc. 16.1;
fpc — PpacyeTHbI NnoAbeM CKIAAKH, Of-
penensieMblii Kak pacCTOsStHUE MEX-
ny cpenunuoﬁ NAOCKOCTLIO ITVIUTbI
rOPU3OHTAJIHOI rPaHy U TOPU3OH-
TANBHO HaMpasAeHHOI paBHOAEH-
CTBYIOLLEH PACTIArMBAIOLINX YCUITUI
B apMartype nosica U rpaHeu, nepe-
CEKaloWei aMaroianblioe ceyeHuce
a—a (puc. 16.3, 6).
[Iposepka KonuyecTsa apMaTyphbl B IMATOHANb-
HOM CEUEHUU CKJIaAKHU MPOU3BOAUTCS U3 YCIIOBUS

H. <Y RA;, (16.4)

rae R

i» Ay — COOTBETCTBEHHO pPacyeTHOE COMpo-
TUBJICHUE W TPOEKLUS TJIOLLARU
CEYEHMS i-TO CTEPXHs apMaTyphbl,
NEPECEKAIOUIEro AMaroHaabHoe ce-
YeHMe, Ha BEPTHUKANbHYIO MJIOC-
KOCTb.

[MonoxeHue paBHOAEHCTBYIOUIEH YyCHAUN B
apMmatype (pacyeTHblit MOIbEM CKIAIKH j;c) orn-
peneasictes nno opmyJie

RyAE,
fre =%ﬁ, (16.5)

rae £, — paccTositue OT CPEAMHHON MIOCKOCTH
FOPHU3OHTAJIBHOHM TIpaHU 10 OCH (-TO
CTEPXHSI, EPECEKAIOLLErO IUaroHab-
Hoe ceueHHe a—a (puc. 16.3,6).
Ansi KBanpaTHOM WATPOBOM CKIAAKM MPU ¢, =
=g, = q Ppopmyna (16.3) npumer Gonee npocToi
BUL :

o)

H =—FFF—".
YN TN (16.6)
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CedeHue pacTsHYTOI apMaTypbl BO BCeX Bep-
TUKAIbHBIX IPOMEXYTOYHBIX CCUEHHUSAX OOPTOBBIX
3JIEMEHTOB M HAKJIOHHBIX IPAHSX LIATPOBbIX CKJla-
NOK, OMEPTLIX MO KOHTYPY, NOJIKHO ObITb HE Me-
Hee CEYEHUs YIJIOBOM apMaTypbl.

[Tpy onupaHUM 1ATPOBOI KOHCTPYKLIMM 110
[ABYM TIPOTHUBOIOJOXHBIM CTOPOHAM CEUE€HHUE OC-
HOBHOM PacCTHHYTOW apMaTypbl pPeKOMEHOyeTCs
onpenensaTs no 6anoyHomi cxeMe u3noma no dop-
mynam (16.1), (16.2), a ceyetine apmarypnl B Ha-
npaBneHUH, NEepreHanKyasipHOM MPOJIETY, MO Be-
JIMYMHE YIJOBOro pacrnopa, OMpeacisieMoro no
dbopmynam (16.3)—(16.6), ¢ yuetom pekomenja-
uui nn. 16.7 u 16.8.

B oblieM cayyae pacuyeT Hecywei crnocob-
HOCTH WATPOBbIX KOHCTPYKUHMA MOXET OBITh
BbIMOJIHEH KUHEMATUYE€CKUM METOAOM Mpe-
NEJILHOTO paBHOBECUS C MCMNOJIb3OBAHUEM JICc-
BATUAMCKOBOI CXE€Mbl HM3/0Ma, BKJIIOYAlIOLLE
BOCBMMYTOJIbHBII LEHTPaAbHbIA AUCK U OOpa-
30BAHHbIE UCXOASUIMMHY U3 YIAOB LEHTPAAbHO-
ro AMCKa NMHEHHbIMU MIACTUUCCKMMU 1LIAPHUpA-
MH 4YEThIPE YIJIOBBIX M UCTBIPE 1POJETHBLIX JIMCKA
(puc. 16.4).

Hecyiuasi cnocobHOCTb KOHCTPYKUMMU B 3a-
BUCUMOCTH OT €€ reOMETPUM, CXEMbl Harpyxe-
HUSL U TPOYHOCTHBIX XapakKTePUCTUK IJIEMCHTOB
KOHCTPYKLMM HAXOAUTCH M3 YCAOBUS paBeHCTBA
paboT BHELHUX U BHYTPEHHUX CHUJT U ONpees-
€TCA MUHUMYMOM Ipele/ibHOM HArpy3Ku MpH Ba-
PbUPOBAHUM TPEX HE3ABUCUMBIX FEOMETPUUECKHUX
rnapaMeTpoB, OnpeaensiolWmx (GopMy CXeMbl 13-
Joma (pa3Mepbl CTOPOH UEHTPaNbHOrO IHMCKA,
pacCcTOSTHUE OT yrja warpa 10 6auxaniero nia-
CTUUECKOTO ILlapHUpa Ha GOPTOBOM 3/eMeHTe).
[Mpu 3TOM OanoyHasl M WIATPOBAS CXCMbI SBJIS -
IOTCS YAaCTHBIMU ClydasiMU OOLIEi AeBATHU3BCH-
HOU CXEMBI,

ITpu pacuete cOOpPHbBIX 1ATPOBBIX KOHCTPYK-
LMt METOMOM TIpPE/IC/IbHOTO PaBHOBECHUS ClieAyeT
YUUTBIBATh BO3MOXHOCTb peali3aLiK CXEM U3N10-
Ma, BKJIIOYAIOLIMX, HApsay C JHMHEHHBIMM Iulac-
THUYECKUMU 1IApHUPAMK, KOHCTPYKTUBHbLIE L1ap-
HUPDI MO LIBAM CONPSXEHUS COOPHbIX DJIEMEHTOB.
Ecnn B 3THX cXemax Hecylasn cnocoOHOCTb KOHCT-
PYKLHH OKa3bIBaCTCH HUXE TpeOyeMoit, MOBBICUTH
HECYLLYIO CMTOCOOHOCTH MOXHO YCTAHOBKOM M yue-
TOM B PacyeTe CBSA3CH, NPENATCTBYIOLMX PACKPbI-
TUI0 KOHCTPYKTMBHbBIX LUIAPHUPOB (Hanpumep,
CTaNbHbIX MIACTUH, COCAMHAIOLUMX 3aAKJIAAHbIC
JleTaIn CMEXHbIX COOPHBIX 3JIEeMEHTOB).

16.9 KpaiiHuit 60pTOBOIl 3NEMEHT IATPOBOH
CKJIaQIKM CleAyeT npoBepsiTh Ha U3IMO B MJIOCKO-
CTH, NMpoxoaslleit yepes ero oCb U NMEPHEHAUKY-
NpHOW K nNpuMbIKawleir Kk Hemy rpaHu. Tpu
3ToM pebpo (mponetoM /, unn 1) cnenyer pac-
CMATPUBaATb COBMECTHO C NMPUMBbIKAIOWMMHU MO~
KOM W PaHbIO KaK [IPU pacyeTe Xeje300e TOHHbIX
TaBpoBbix ceueHuit. Harpyskoit Ha 6opToBOii 3s1e-
MEHT B 3TOM C/yvae SiBRSIETCS MPOEKLIMUS Onop-
HOIt peakuuK R U3 pacuera Hepa3pe3HOM IINTLI
Ha HopMab K rpanu (puc. 16.5).

16.10 Yis108bl€ 30HBI LIATPOBLIX KOHCTPYKIIKA
B MECT€ ONHMPAHMSl HAa KAarUTEAU WU KOJNOHHBI
JIOJIXKHBI ObITh TPOBEPEHDI HA NTPOYHOCTD NpHU Aeii-
CTBMM B HUX YCUJIUSI

N =Vsing, + H cosg,, (16.7)
rie V' — BepTUKanbHas ONMOpHasi peakuusi OT
Harpy3ku Ha luaTpe;

H — pacrniop wiatpa Uy wWaTpoBoii pamel B
NMaroHaJbHOM HAMpaBJAeHUH OT Ha-
rpy3KM Ha wwartpe;

¢, — YroJl HaKjJoHa AuaroHanbHoro pebpa
LUATPOBOM CKJIaAKM WU MOAKOCA LIAT-
pOBOit paMbl K TOPU3OHTY.

Pucynox 16.4 — [lessiTH3BeHHAs cXeMa H3J0Ma
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Pucynox 16.5 — PacueTHas naocKoCTb H3ruda KpaiHux
3JIEMEHTOB IATPOBBIX CKIAMOK

Jna xBappaTHOH B IJlaHe 1LATPOBOM KOHCT-
PYKLMWH:

2
V- 599{6—1'1-; (16.8)
3
@ = arc tg7()f—:/—g; (16.9)
H-_—9_
642f

x[([” +4 =-2h)

g [Uo =+ 5) +305 ]+ (o =) +11)2}.

(16.10)

B dopmynax (16.8)— (16.10):

g — TIOJIHAs pacueTHas Harpyska;

[, —nnuHa npoJjieta BHEIWIHErO KOHTYpa
warpa;

I, —nnuHa nposera BHYTPEHHENO KOHTYpa
(rpy ero HaJIMYMHK B PAMHO-LIATPOBOIA
KOHCTPYKLIMU);

[, — MJIMHA NpoJjieTa CPEAHETO IKCKa,

f —crpena nmoabeMa LUATPOBOW CKJIANKH
WIH paMbl.

ITpy OTCYTCTBMM BHYTPEHHETO KOHTYpa B
PaMHO-1IATPOBOI KOHCTPYKLUUHU W JUIS LIATPO-
Boil ckianku obwas dopmyna (16.10) nprob-
peTaeT BUA

q
H- m[zzo +5h(h +h)]- (16.11)

Ha npo4yHOCTb MpPOBEPSIOTCS: B LIATPOBOM
CKIafKe — MMHUMAaTbHOE OMOpHOoe ceveHue Oe-
TOHA B TIJIOCKOCTH, MEPHEHAMKYISAPHON pebpy,
pasMepoM, PaBHbIM CTOPOHE KAMUTENU WIM KO-
JIOHHBI; B paMHO-ILIATPOBO# KOHCTPYKILIUM — Ce-
YyeHUe OTMOPHOTO MOAKOCA MJIM HUXHSISL 1O BhICO-
Te MOJIOBUHA OMOPHOrO CeUeHUs AMarOHalbHOIo
pe6pa. [Ipy 3TOM B pacu€THOM MOMEPEYHOM Ceve-
HUW YYUTBIBAETCS MPOO/LHAS apMaTypa.
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JL1s1 MOBBILLEHMS IPOYHOCTH ONOPHOIO ceye-
HMSI LLIaTpa 11e/1ec000pa3HO IPUMEHATH KOCBEHHOE
apMHpOBaHUe.

16.11 I1pu npoeKkTMpOBaHUM KOJIOHH, HOMIEp-
XMBAIOILMX HEPa3pe3HbIE IUATPOBbIE CKJIANKH, Clle-
JYET YYUTBIBATb BO3MOXHBIN M3rMGaloLIHii MOMEHT
3a CYeT 3KCLIEHTPUCHUTETA MPUIOXKEHUS! PeaKLUn
OT LUATPOBOIO MOKPHITHS K BEPXY KOJIOHH B MPO-
LLECCE MOHTAXA U NPU IKCIUTyaTaLUH.

Koncrpynposanue

16.12 MoHONUTHBIE IIATPOBBIE CKJIAAKM PO~
€KTUPYIOT MPEUMYILECTBEHHO C TaJKMMK IPaHs-
MU 6e3 MoAKperUIsTIommX pedep (puc. 16.1, 6). Ouep-
TaHUe HUXXHEH MOBEPXHOCTH IATPOBOro MOKPbI-
TUS SIMEHKMU 3AaHUH BbIOMpaeTcsi C yyeToM BO3-
MOXHOCTH NMPUMEHEHUS] MHOroobGopaurMBaeMoi
NEepecTaBHOI yKpynHEHHOU onanydku. Haknon
OGOKOBBIX TpaHeil PeKOMEHAYETCH MPUHUMAThL He
6onee 60°, a npu GETOHMPOBAHUM B OJHOCTOPOH -
Hell onanybke — He Gonee 35°. TomuuHa NIUTHI
IrpaHeii HA3HAYaeTCs COMIAaCHO PEKOMEHIALIMSM 1. 6.1
nactosiutero CIl, Ho He MeHee 1/50 momepeyHoro
pa3Mepa rpaHeil. B Mectax conpsiXeHusl rpaHeit
PEKOMEHAYETCS MPeAyCMaTPUBATh BYTHI.

16.13 CGopHbie WIATPOBBIE KOHCTPYKLMH,
KakK MpaBWIO, NPOEKTUPYIOT U3 peOPUCTBIX MIUT
(puc. 16.1, B, 16.6), aHAOTUYHBIX IIOCKUM [UIH-
TaM OOBbIYHBIX MOKPBITUIA U MepeKphITHiA. [TnnuThl pe-
KOMEH/TYETCSl Ha3HayaTb pa3mepamu He 6osee 3,6 m
Mo wupuHe U 12 M o wmmHe. CTBIKM MeXay cOop-
HBIMM 3JIEMEHTAMU LIATPOBLIX KOHCTPYKLIUiA Cle-
JyeT BBITOJIHATh B COOTBETCTBUHU C PEKOMEH1ALIM-
MM 11. 6.4 Hacrosiero CIT.

16.14 boproBbie 3JleMEHTb! MOHOJIUTHBIX LIAT-
POBBIX CKJIAA0K PEKOMEHAYETCSl IPOEKTHPOBATh
TUIMTHBIMH LUMPUHO# He MeHee 0,5 m (puc. 16.1, 6)
vwiu [1-oGpasHoro ceueHus ¢ peOpamu, Hampas-
JIEHHBIMK BHHU3, KOTOPbIE NO3BOAIOT YMEHBLIUTh
BBICOTY NMOABEMA LUATPA U JIETYe PasMeCTHUTb OC-
HOBHYIO pPAacTSHYTYI0 apMaTtypy CKJIaaku. boprto-
BbI€ 3JIEMEHTbl COOPHBIX IIATPOBBLIX CKJIANOK pe-

Pucynox 16.6 — H4eiika cGOPHOIO ATPOBOTO NEPEKPHITHS
NOJ TAXKeJble HATPY3KH
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KOMEHyeTcsl npeaycMaTpuBaTh B Buie pebep,
BbICTYMalowmx BHU3 (puc. 16.1, a, 16.7, a, 16.8, 6),
WK 1ByTaBPOBBIX 3/1IEMEHTOB, BLICTYIAIOLIMX BBEPX
C YJIOXXEHHBIMH 110 HUM TLinTaMu (puc. 16.6, 16.7, 6),
CO3/1aI0LLMMHU TJIOCKYIO ITOBEPXHOCTh MEPEKPLITHS
WU TNOKPHITHS, U OMUPAHUEM HAKJIOHHBIX rpa-
Hel 11aTpa Ha UX HIXKHIOo Nosiky. bopTosble 3ae-
MEHTBI COOPHBIX PAMHO-1LATPOBbIX KOHCTPYKLIMIiA
PEKOMEHYETCS! B 3aBUCUMOCTH OT YPOBHSI pacyeT-
HBIX HAarpy30K BBIMOJIHAThL B BUJAE OTACJbHBIX 6a-
JIOUHBIX 3JIEMEHTOB WK depM ¢ nmapasiebHbIMU
nosicamu (puc. 16.6, 16.2, a), uiu B BUae yBesiu-
YEHHBIX MO BbICOTE peGep KOHTYPHbIX IUIMT (PHUC.
16.2, 6).

HaxioHHble rpaHy COOPHBIX H MOHOIMTHbIX CKIa-
JIOK, OIMHUPAOLLMXCA N0 KPalo 30aHHS Ha CTEHbI, Clie-
ZlyeT KOHCTPYMPOBAaTh KaK FOPU3OHTAILHO Pa3BUTHIE
wiKThI (pUc. 16.7, B), a NpU ONUPaHUU B NPoOJIETe Ha
KOJIOHHBI, KPOME TOro, PeKOMEHIYeTCs NpeaycMar-
PpUBaTh BepTHKaILHOE pedpo (puc. 16.7, r).

[l) 6)

Haunbonee HanpsiXeHHble YrJoBbl€ 30HBI
LIATPOBbIX CKNAA0OK U PAMHO-LIATPOBBIX KOHCT-
PYKUMii, B KOTOPbIX COIPSralOTCs HECylue
3NeMEHTbl Pa3HbIX HAMPaBleHUI, PU NpoJeTax
12 M 1 Gonee Leneco0Opa3HO BHIMOJHATL €AU-
HbIM COOPHBIM 3JIEMEHTOM — YIJIOBbBIM 6J10KOM
(puc. 16.6).

Flpy KOHCTPYMPOBAHWM LLUATPOBBIX KOHCTPYK-
oMl cieayeT CTPEMHUTBCA K YMEHbLUIEHHIO 3KC-
LEHTPUCUTETA MEXAY MPOAOALHOI OChIO pebpa Ha
nepeceyeHU HaKIOHHBIX MPaHei LIaTPOBOIA CKJIafl-
KW WIX AMAroHaJbHOIO 3jlIeMEHTa PAMHO-1UATPO-
BOI KOHCTPYKUMHU (MoaKkoca MNM pedpa) U yrjo-
BOi TOYKOM apMaTypHOTO KOHTYpa marpa.

Pebpa xecTkocTH, Noakpenasionuye none coop-
HbIX [UIMT MU PaMHO-IIATPOBbLIX 3JIEMEHTOB, MOTYT
ObLITh BBITIONIHEHBI NTOCTOSAHHOM (puc. 16.7, a, 6, 16.8,
0) Wi nepeMeHHOM BLICOTHI (puc. 16.2, 6).

PekoMmeHayeTcs npeaycMaTpuBaTh CTPOUTENb-
Hblit nogbeM BenmuuHoi 1/250 — 1/120 nponera:

>

a — [1-06pa3HbIX; 6 — ABYTABPOBBIX C MAUTAMM MOBCPXY; 6 — KPAWHMUX, 2 — NpPU ONUPAHHUK HA KOJOHHbBI

Pucynok 16.7 — Cxembi 60pTOBBIX 31€MEHTOB

@ — W3 WIATPOBbIX JEMEHTOB PA3MEPOM Hia SUCHKY 3AAHUS, 6 — U3 YHNDULUPOBAHHBIX JIEMEHTOB
C MCNOMb30BAHUCM COOPOUHOTO KOHIYKTOPA

Pucynox 16.8 — CxeMbl cOOPHBIX IIATPOBBIX KOHCTPYKIMIA
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- /ISl pAMHO-1UATPOBbIX KOHCTPYKIIMIA IpoJie-
TOM 12 M U OoJiee: LieHTpa AYeKU OTHOCHTENIBHO
cepelivH NpoJeTOB OOPTOBLIX 1EMEHTOB;

- IS 1IATPOBBIX CKJIANOK: LEHTPA CPENHEro
AMCKAa OTHOCUTENIbHO CEPEANH MPONETOB €ro KOH-

16.15 I'lpu KOHCTPYMPOBAHUM INEMEHTOB COOP-
HbIX LUATPOBBIX NMEPEKPBITHIT U MOKPLITHH CleayeT
YUUTBHIBATb CMOCOO UX MOHTAXA:

LEJIMKOM, MPH 3TOM pasMephbl IHATPOBOA KOH-
CTPYKLMH B [UIaHE MOC/E YKPYITHUTEAbHOM c60p-
KH JIOJDKHBI COOTBETCTBOBATh pa3MepaM Mepekphi-
BaeMoO# siueiku 3aanus (puc. 16.8, a);

cbopka U3 yHU(UIIMPOBAHHBIX IJIUT MPAMOY-
roJIbHO#, TpanelueBUIHON U TpeyrosibHO| ¢op-
Mbl, AMAarOHAABHBIX paM, YIJIOBbIX OJIOKOB U 60p-
TOBBIX Ganok (IpyM HAJIMYUM TAKUX IIEMEHTOB B
MPUHSATOM KOHCTPYKTMBHOM pEUICHUM LIATPOBOM
KOHCTPYKLIMH) C MCIOJb30BAHUEM COOPOUHBIX
KOHAYKTOpOB (pHc. 16.8, 6) unu ¢ nocneanoBaresib-
HBIM ONMPAHHMEM DJIEMEHTOB HAa paHee CMOHTHUPO-
BaHHbIe (DECKOHAYKTOPHbIM MOHTaX), BO3MOX-
HOCTb KOTOPOrO peKOMEHAyercsi obecrneyuBaTb
crielaibHOi KOH(pUrypaLumen nornepeyHoro ce-
YEHMST KOHTYPHBIX pebep cOOpHbIX 37IEMEHTOB (pHC.
16.7, a, 6) WM yCTPOMCTBOM MOHTAXHbIX CTOJIM-
KOB Ha 3aKJIaAHBIX AeTa/lsX pebep.

C uenspo ynpoueHus: NoAMocTeid anst cbopku
LIaTPOBOIO MOKPBITHUA MPH LIATe KOJIOHH WK NPOo-
jete 18 M u Oosiee BAOAb CTHIKOB IJIOCKUX IJIUT
JIOTyCKaeTcs NMpeaycMaTpUBaTh AOTIONHUTENbHBIE
Kese306eTOHHbIE UK MeTalIMyeckue pebpa, Ha-
NEXHO COEAMHSIEMBIE C MIUTAMK C MOMOUIBIO Bbl-
NYyCKOB, YMOPOB, LUMOHOK U 3aMOHOJMYUBAHUA,
COrNacHo pekoMeHaatmsam . 6.4 Hactosuero CIT.

B cOOpHbIX 3/1eMEHTAX PEKOMEHAYETCS Npeayc-
MaTpUBaTh 3aKJIafHble METAJUIUYECKUE AeTalu Asl
MOHTaXa C NMPUMEHECHUEM CBAPHLIX MOHTAXHBIX
CTLIKOB., MOHTaXHbIE CTBIKM KOHCTPYUPYIOTCS KaK
pacyeTHbIE, ECNIU 1ATPOBbIE KOHCTPYKUMHU MOHTHU-
PYIOTCSL LEJUKOM MM YKPYMHEHHBIMU 3JIeMEHTa-
MU C HE3AMOHOJIMUeHHBbIMU cThiKaMu. [Tpu 3amo-
HOJIMUKMBAEMBIX CThIKaX COOPHbIE 3JIEMEHTLI A0MYC-
KaeTcs MPOEKTUPOBATH C BBINYCKAMU apMaTyphl,

16.16 11laTpoBbie KOHCTPYKUMK PEKOMEHAYETCS
ApMHUpPOBATh!

B IUTUTaX — CBAPHbIMM CETKAMMU;

B peOpax cOOpHbLIX U MOHOJIMTHBIX JICMEHTOB —
CBApHBIMHU KapKacamu;

B HAAKOJOHHbIX pedpax U MIMTaX — CBAPHBLI-
MU CEeTKAMM, KapKacaMM U MpeaBapUTeNbHO Ha-
NpPsSXKeHHOH apMaTypoid.
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OcHOBHas pacTsiHyTasi apMarypa, pacroJara-
eMasi B O0pTOBBIX 3JIEMEHTAX, NO/XKHA ObITh JOBE-
ZIeHa J10 OIOp M HaAeXHO 3aaHKepeHa WJIM 3aBele-
Ha B CMEXHBbIA OOPTOBOI 31€eMEHT AN obpa3oBa-
HUS 3aMKHYTOro nosica wuartpa. [1pu atom npensa-
PMTEJIbHO HANpPSDKEHHAs apMaTtypa osica rnpoek-
TUPYETCS, KaK MPaBUIO, C BO3MOXHOCTLIO OCY-
LIECTBJIEHUS €€ HAaTAXEHUST U 0OETOHUPOBAHUS B
OTKPBITHIX CBEPXY KaHaJlax.

1o 80 % nonaHoro Konanyectsa OCHOBHOM pac-
TSHYTOI apMaTyph! IIATPOBbIX CKAAA0K A, Heob-
XOIMMOTO ISl BOCTIPUSITUS PACTATMBAIOLLETO YCH-
nust H B BEpTUKANTBbHOM CEYEHHUH NMOCPEANHE TIPO-
neta ckiaaku (puc. 16.3, a), pacronaraiotr B 6op-
TOBBIX 2JIEMEHTAaX NPU NPEABAPUTEbHO HaNPSKEH-
HOM, 10 60 % — npu o6LIYHOM apMUPOBAHUM, a
OCTAJILHYIO YaCTh aPMATYpbl A, — B NPUIEraolImuxX
K OOPTOBBIM JIEMEHTaM YacTAX rPaHe.

B paMHO-11aTPOBBIX KOHCTPYKLIMSIX BCS OCHOB-
Hasi apMaTypa pa3MeuiaeTcsi B 60pTOBOM 3N1€MEH-
Te, KOTOPbIA MpU OONBUIMX YCHIMAX MOXET ObiTh
BBIMOJIHEH, HANIpUMEP, B BUAE ¢epMbl CO CTaiue-
XeJie300eTOHHBIM HHXHUM nosicoM (puc. 16.2, a).
[Tpu opraHu3auyy AONOAHUTENILHOTO BHYTPEHHE -
ro KkoHTtypa (puc. 16.2, 6), cnoco6HOro BKJAIOYHTHCS
B paboTy MO BOCHPUSITUIO pacIopa, KOJAHYECTBO
OCHOBHOU apMaTyphl 1IATPa B €ro BHELIHEM KOH-
Type MOXET ObITh, COOTBETCTBCHHO, CHUXEHO.

B MHOTONPOJIETHBIX IHATPOBBIX KOHCTPYKLMAX
B KayecTBE OCHOBHOM apMaTypbl UIATPA MOXHO
MCMOJb30BaTh apMaTypy, HaMpsracMylo Ha MecTe
BO3BE€ACHMUA Ha BCIO ANMHY 31aHUA HATSAXCHUEM
Ha GeTOH, ycTaHaBlIMBaeMylo B OETOHMUPYEMBIX
[OC/IE HATAXEHUSA LUBax Mexay O0pTOBbLIMU 3Jie-
MEHTaMH CMEXHbIX fiueeK. Takylo apMmatypy (Kak
MpaBU/IO, KAHATHYIO) PEKOMEHAYETCS MpeaycMar-
puUBaTh HEepa3pe3HOoi, nepexoasllieil U3 rpoJjera B
MpoOJIeT, NMPAMONMHEHHON UMK ¢ OTrMOOM vacTu
apMaTypbl B BEPXHIOIO 30HY OIMOPHbBIX CEUYEeHUM
pureneil, 00pa30BaHHbIX CMEXHBIMU OOPTOBBIMU
371EMEHTAMU U OETOHOM 3aMOHOJIMYMBAHUSI MEX-
Iy HUMU aHAIOTUYHO TOMY, K4aK 3TO MOKA3aHO Ha
puc. 15.6 n1st BcnapyllueHHBIX MepekpbITHIt ¢ Ha-
TSOKEHWEM apMaTypsl Ha 6eToH. HanexHoe BKIIIO-
YyeHue cOOPHOTO ¥ MOHOJAUTHOrO DETOHOB B CeYe-
HUSIX YKA3aHHbIX pUTEJEd B COBMECTHYIO paboTy
pekoMcHayeTcs obecrneyuBarb YyCTPOUCTBOM Ipe-
OGeHYaTbIX LUTTOHOK HA MOBEPXHOCTSIX COOPHbLIX 3/1e-
MEHTOB, {IPU 3TOM MPOEKTHYIO MPOYHOCTH HETOHA
3aMOHOJUYUBAHUSA PEKOMEHIYETCS MpPEAYCMATPH -
BATbL HE HMXE NPOYHOCTHU OETOHA COOPHBLIX 3Jie-
MCHTOB.
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u3rubawouMii MOMEHT;
MpOOJbHAS CUJIA,
rnornepeyHas cuiaa,
KPYTSLIMIA MOMEHT.

XapakTepuCTHKH MATEPHAJIOB

HOPMAaTUBHOEC COIMPOTUBJICHHE be-
TOHa OCEBOMY CXaTH1O,

pacyeTHble COMPOTHUBIEHUS 6eTo-
Ha OCEBOMY CXATHIO 1A Tpenesib-
HbIX COCTOSIHUU COOTBETCTBEHHO
[epBoN M BTOPOM Tpynm;
HOPMATUBHOE COMPOTHBICHUE Oe-~
TOHA OCEBOMY PACTAXEHMIO;

pacueTHbIe COMPOTUBAEHUSA OeTo-
HAa OCEBOMY pacTsXKEHUIO 1S npe-
JIeIbHbIX COCTOSIHUM COOTBETCTBEH-
HO MepBOU M BTOPOM rpynm;
pacyeTHOe CONMPOTUBAEHKE OETOHA
CMATHIO;

pacueTHOe COTIPOTMBJIEHUE CLIEN-
JIeHUst apMaTypbl ¢ 6CTOHOM;

pacyeTHble COMPOTHUBICHUS apMa-
TYPbl PACTSXKEHUIO JUIS TpEAeib-
HbIX COCTOSIHUH COOTBETCTBEHHO
NepBOil M BTOPON rpynm;
pacyeTHOe COMPOTHUBIIEHUE flore-
PEUHOI apMaTypbl PacTsXEHUIO;
PAacyE€THOE COMPOTUBJIEHUE ApMa-

TYPbl CXATUIO 1NA MPEREIbHBIX CO-
CTOSIHUM MEPBOI TPyMIIbI;

HayaJIbHBII MOAyJb ynpyrocTtu oe-
TOHA MPU CXKATUU U PACTSIXKEHUU;
MO[ly/Tb YIIPYTOCTH apMaTyphbl;
Mpeae/bHbIE OTHOCUTENIbHBIE fe-
dopmaivu 6eTOHA COOTBETCTBEH-
HO IIPY PABHOMEPHOM OCEBOM CXa-
TUM U OCEBOM DPACTSXKECHUH,
OTHOCUTEJIbHbIE NedopMaLIuK apMa-
TypbI DY HATIPAXEHUU, paBHOM R;

K03¢hUIMEeHT noalyuectu 6eTo-
Ha.

S

XapakTepuCTHKH ITOJO0KEHHS NPOAOILHOM
apMaTypbl B MONEPEYHOM CEYECHHMH 3JIeMEeHTa

0603HavyeHue MPoOAONbHOM apma-
TYpbl: TMIPU HAJIUYUU CXKATOU M
pacTIHYTOH OT NeHCTBUA BHELL-
HEeH Harpy3ku 30H Ce4YeHus —
pACMoOIOXEHHOI B pacTAHYTOM
30HE; MPH MOJHOCTHIO CXKATOM OT
NEeMCTBUS BHELIHEH Harpy3ku ce-
YEHHWU — pACIIOJIOXEHHOM y Me-
Hee CXATOH rpaHU ceueHud; npu
NOAHOCTbIO PACTAHYTOM OT Aeii-
CTBUSI BHELUIHE Harpy3Kku ceude-
HUH:

1S BHELIEHTPEHHO PAaCTSIHYTbIX
3/1IEMEHTOB — PACIOJIOXEHHOI Y
0osiee pacTAHYTOM IPaHU CEYEHMUS;
IUIs1 LEHTPANbHO-PACTSHYTBIX JJ1e-
MEHTOB — BCEi B MOINEPEYHOM Ce-
YEHHUU INEMEHTA;

0003HaYeHKe NPOAOJLHOI apMaTy-
pbl: MPU HAIWYMM CXKATOW U pac-
TAHYTOM OT AEMCTBUS BHELWIHEN Ha-
rpy3KH 30H CE€YEHUS — pacrono-
JKEHHOM B CXKaTOM 30HE; Npu NoJ-
HOCTbKO CXaTOM OT JlCl?'lCTBMH
BHelIHeN Harpy3Kkmu CE€YCHUHU —
pacnojoXeHHOI y BGonee cxaroit
PaHU CE€YEHUH; MPHU MNOAHOCTLIO
pACTSAHYTOM OT AEHCTBUS BHELIHEMN
HArpy3k ce4eHUH BHEUEHTPEHHO
PACTSIHYTbIX 21€MEHTOB — pacrno-
JIOXEHHON Yy MEHee pacTAHYToM
rpaHu CeYeHMUs .

l'eoMeTpHYECKHE XapPAKTEPUCTHKH

LIMPUHA MPSAMOYTOJBHOIO ceye-
HUA; WIMpHUHA pebpa TaBpOBOro U
NBYTaBPOBOIrO CEYEHHUI;

UIMPHHA MOJIKK TaBPOBOIO M NIBY-
TaBpPOBOIO CEYEHMI COOTBETCTBEH -
HO B PACTAHYTOM M CXaToi 30HaXx;

BbICOTA MPSIMOYTOJbHOIO, TaBpO-
BOr0 U ABYTaBPOBOIO CEYEHUM;

BLICOTA MOJIKM TaBPOBOIO U JIBY-
TaBpPOBOIO CEYCHM COOTBETCTBEH -
HO B PaCTSHYTOI M CXaToOW 30HaX;
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paccTossHue OT paBHONEHCTBYIO-
nie# YCUAUii B apmarype COOTBET-
cTBeHHO S u S 10 Gauxaiiwei
paHu ceyeHUs,

pabouast BbICOTA CeueHusi, paBHasi
COOTBETCTBEHHO h—a u h—a’;

BbICOTA CXAaTOW 30Hb!I OCTOHA;

OTHOCHUTENbHAS BLICOTA CXATOH
30HbI 6€TOHA, paBHas x/h;

paccTosiHue MeXIy XOMyTaMH, HU3-
MEPEHHOE MO UIMHE 2NeMEHTa,

3KCLUEHTPUCHUTET NPOAOAbHOM
cuibl N OTHOCUTEJILHO HENTpasb-
HOW ocu, npoxoasuieit uepes
LIEHTP TSKECTH NMPUBEAEHHOIO ce-
YeHMUs

PACCTOAHMS OT TOUKM MPUNONKEHUS
npo0/bHOi cuibl N 10 paBHOAEH -
CTBYIOLLEN YyCUIIMH B apMaType CO-
OTBETCTBEHHO S U S;

MpoJieT KOHCTPYKUUK WK €€ Tpo-
AONbHLIN pa3mep,

IJIMHA BOJIHbI MM TOnepeyHbli
pa3Mep KOHCTPYKLHH,

pacueTHas AJIMHA 3JIEMEHTa, [0.-
BEpraloulerocs AeiCTBuio Cxuma-
011E# NPOAOABLHON! CUNBL;

CTpesa foabemMa 3JieMeHTa KOHCT-
PYKLHH;

paaMyc MHEPUMHU TMOMNEPEYHOTO
CEUEHUA BNEMEHTA OTHOCUTEAbHO
LIEHTpA TAXECTH CEYEHHUS;

HOMUHAJIbHBIA AUaMETP CTEPXKHE
COOTBETCTBEHHO NPOAOALHOW U
ronepevyHoOn apMarTyphl,

M/IOIIAAN CEYEHMS apMaTypbl CO-
OTBETCTBEHHO S U S;

njolwanh ceuyeHUsi XOMyToB, pac-
MOJIOXEHHbIX B OAHOI HOPMAIbHOI

loc

Lred

re

CIT 52-117-2008*

K NMpOAOJbHOI OCH 3/1€MEHTA IJIOC-
KOCTH, IepeceKarolleit HakJI0HHOoe
ceyeHue,

KO3 PHULMEHT apMUPOBaHUS, OI-
peﬂCHﬂCMblffl KaK OTHOUIEHHE TN10-
Laau ceYeHUs apMartypsbl S K mjio-
11aaM NOMNepeyHoro ceveHus de-
MEHTa bh, Ge3 yuera cBecoB cxa-
TBIX ¥ PACTHHYTbIX MOJIOK;

naowaab Bcero 6eToHa B noriepey-
HOM CEUCHUHU,

nJouiaab ceYyeHuss 6eToHa CXKaToM
30HbI,

rjaouanb cevyeHuss 6eToHa pacTsi-
HYTOU 30HbI;

niaouniaab NPUBEACHHOTO CEYEHUS
3/1eMEHTa;

naomanb CMATHS OETOHA;

MOMEHT MHEPLMH CEYEHHS BCEro
6eToOHA OTHOCUTENbHO HEUTpasib-
HOIt OCH, NMpoXoadileit yepes ero
LUEHTP TSXKECTH;

MOMEHT MHEpPLMH [1PUBEACHHOTO
CEeYEeHUs BNEeMEHTA OTHOCUTENbHO
HEATpanbHON OCH, MPOXOonsiien
Hepes3 ero UEHTP TAXKECTH,

MOMEHT CONpPOTUBICHMS CEuEHUSA
JJIEMEHTa VISl KpaitHero pacTsiHy-
TOIO BOJIOKHA,

paanyc KPMBU3HbBI DJIEMEHTA KOH-
CTPYKLMH;

TONILMHA MOJNKH NPOCTPAHCTBEH-
HOTO 3JIEMEHTA;

BbICOTAa DOPTOBOro 3/1EMEHTA;

NOTOHHbBIE YCHUJIMSI, BOCIPUHHUMA-
€Mbl€ apMaTypoi NMoakKu cOOpHOro
2JIEMEHTAa COOTBETCTBEHHO B pac-
TAHYTOM M CXaTOil 30Hax.
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MPUIOXEHUE B

IlepeyeHb HOPMATUBHOH H TEXHHYECKOH JTOKYMEHTALUH

CHull 2.02.01-83*
CHull 2.03.01-85*
CHull 2.05.03-84*
CHulT 3.03.01-87
CHull 12.01-2004
CHuII 21-01-97*
CHull I1-7-81*
CHull 11-23-81*
[OCT 1050—88*
FOCT 3062—80*
rOCT 3063—80*
FOCT 3064—80*
[OCT 3066—80*
TOCT 3067—88*
[OCT 3068—88*
TFOCT 3081--80*
FOCT 3090—73*

FOCT 7372—79*
FOCT 7473—94
FOCT 7669—80*

FoCT 7675—73*

roCT 7676—73*

FOCT 7890—93

FOCT 10922—90

[OCT 14954—80*

FOCT 18901 —73*

OcHoBaHus 30aHNIt U COOPYXEHUH.

beTolHbIC M XC1e300eTOHHDbIE KOHCTPYKLHK (CITPaBOYHO).
MocTtsl u TpyObLI.

Hecylume 1 orpaxaaromnme KOHCTPYKLKHU.

OpraHu3saius CTPOUTEbCTBA.

IMoxapHasi 6¢30MaCHOCTb 3AAHMIA U COOPYXEHHA.
CTpOUTE/NLCTBO B CCHCMHYECKUX paiOHaXx.

CranbHbie KOHCTPYKIMH.

[TpokaTt coproBOfi, KOMOMHUPOBAHHBIMA, CO CNEUNANBHOM OT-
JIENKOI 1OBEPXHOCTH U3 YIJICPOAUCTON KAUeCTBEHHO KOHCT-
PYKLUMOHHO# cTanu. O0lMe TEXHUUECKUE YCNOBUSI,

Katar onnnaprot ceuski tTuna JIK-O konctpykunu 1X7 (146).
CopTtameHT.

Kanat oauvuapHoit csusky tuna TK koHcTpykuun 1x19
(1+6+12). CopraMeHT.

Kanatr onuunaproit ek tuna TK kouctpykuun 1x37
(1+6+12+18). CoprameHr.

Kanar nsoittoit csusku tuna JIK-O kouctpykuun 6x7
(1+6)+1x7(1+6). CopTameHT,

KanaT cransiioit asoiHoi csuBku tuna TK KoHcTpykumum
6x19(1+6+12)+1x19(1+6+12). CopTamenrT.

Kanar cranbiioit iBoilHoit csuBku tMna TK KOHCTpyKuUUM
6x37(1+6+12+18)+1x37(1+6+12+18). CoprameHT.

Kanat nsoitnoi csusku tdna JJK-O koncrpykuun 6x19
(149+9)+7x7 (1+6). CoprameHT.

Kanarbt craantbie. Kanar 3akpbiTblil HECYWHi C OAHUM CAOeM
3eT00pas1ioi 11poBONOKK K cepacuHrKoM Tuna TK. Copramenr.

Mpososioka craibiast Kanatias. TeXHHUeCKUe yCIoBus.
Cmecu Oetonnible. TexHUYeCKue ycnoBus.

Kanat npoitnoit csuskn tuna JIK-PO koHcTpyKuuu
6x36(1+7+7/7+14)+7x7(1+6). CopTameHT.

Kanatol ctanbHble. Kanat 3akpbITblii HECYLIME ¢ OHUM CJiO-
eM KJIMHOBHAHOM 1 OAHUM CJI0E€M 3€TOOPa3HOM IPOBONIOKU U
cepaeynukom Thna TK. Copramenr.

Kanarp! ctanbuble. Kanart 3aKpbIThli HECYULMIA C ABYMS COSI-
MU KJIMHOBUAHONH M OAHHM CJIOEM 3eTOOpa3HON IPOBOJIOKH H
cepaeununkonm tuia TK. Coprameitr.

Kpanbl MoctoBbic onHodanouHbic noasecHbvle. TexHuyeckue
YCJHOBUSL.

ApPMATYPHBIC M 3aKAAUHbLIC H3AC/AHMA CBAapHbIE, COCAMHEHUS
CBAPHbIC apMATYPbl W 3AKAUIHBIX U3AENHI XKee300eTOHHBIX
Konctrpykuttii. O6uue TeXHIYCCKHE YCAOBUS.

KauaTt asoiinoii csuskn tuna JIK-P koucrpykuum
6x19(1+6+6/6)+7x7(1+6). CopramMeHT.

Kanaro! ctanpibie. Kanar 3akpbITotid Hecyuii ¢ AByMsi Crosi-
Mu setobpasioil npososiokit u cepaeunkom tina TK. Copra-
MCHT.
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PykoBonctBo
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[Mpokar u3 ctanu noBbilleHHO#H npouyHocTd. O6LHE TEXHU-
YecKUe YCIOBUS.

CnaBbl IMHKOBBIE aHTU(MPUKUKUOHHBIE. MapKu, TexHUuec-
KHe TpeOOBaHUSL U METOMbl UCTILITAHUA.

beronnl nerkue. Texnuueckne ycaoBusi.
betonsl TsXenble ¥ MenAKo3epHUCTbIe. TeXHUYECKHe YCIOBUSL.

IMpaBuna no obecneyeHMI0 OrHECTORKOCTH ¥ OTHECOXPaHHOC-
TH XeJ1e3006 TOHHBIX KOHCTPYKUMIA.

Harpy3ku u Bo3neiicreus

PexoMeHnaunu no obecneyeHuo 6e30MacHOCTH GONbILENPO-
JIETHBIX COOPYXEHHI1 OT JaBUHOOOpa3HOro (Nporpeccupyioile-
ro) oOpylieHusi Npy aBapuHHBIX BO3AEHCTBUSAX.

MO 3alUNTE MOHOMIUTHBIX XWIbIX 31aHHIA OT NPOrpeccUpyroLLe-
ro oopymerns. Paspa6orausi ['YII MHUUTIIT. — M., 2005.

10 MPOEKTHPOBAHMIO XKeJIe300€TOHHBIX NPOCTPAHCTBEHHBIX KOH-
CTPYKLMIA MOKPBITHIA U nepekpuITiii. — M.: Ctpoitusaar, 1979.
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[PUJIOXEHMUE B
Tepmunbl 1 onpeaeneHns

IIpocTpancTBeHHbIE CHCTEMbl — COOpYXeHMS (pacYeTHBIE CXEMbl COOPYXEHMIT),
00pda30BaHHbIE U3 COEAMHEHHBIX MEX/y CO00i pa3IMuHbIX 3JIEMEHTOB, CrIOCOOHBIX BOC-
NPUHUMATD TIPUJIOKEHHYIO K HUM ITPOCTPAHCTBEHHYID) CUCTEMY BHEILUHMX CHJ, OT Aeki-
CTBHUSI KOTOPOA B HUX BO3HUKAET MPOCTPAHCTBEHHOE paclpejesieHue BHYTPEHHUX YCHU-
JIUH.

IIpocTpaHcTBeHHbIE XKeNe300eTOHHbIE KOHCTPYKUMH — BBITIOJIHEHHbBIE U3 XeJe30-
6eTOHAa KOHCTPYKLIMU, KOTOpPbIE IO/l BIUSIHUEM BHEIIHMX CUJIOBBIX U MHBIX (HapuMep,
TeMIEepaTypPHbLIX) BO3ACUCTBUI pabOTAIOT KaK apocmparncmeeruste cucmemor. OHU TIPU-
MEHSIOTCS B KauyeCTBE NOKpbimuil, nepekpoimuti, CTEH 3JaHUA U COOPYXEHUI, a TakKxKe
MOTYT TPEeACTaBJIATE COOO COOpyXKEeHUE B LIEJIOM.

ToHKOCTEHHBIE NPOCTPAHCTBEHHbIE CHCTEMbI — KOHCTPYKUMH, ¥ KOTOPBIX iBA U3-
MepeHMs OLHOTO MOPsiAKa CYLIECTBEHHO MPEBLILIAIOT TPEThE (TONLIMHY).

Obosouka — MPOCTPAHCTBEHHAA KOHCTPYKLIUA, OrpaHUYE€HHasa AByMsA KPHUBOJIW-
HEMHbIMU TJIOCKOCTSIMU, PACCTOSIHUE MEXAY KOTOPbBIMH (TOJ'[UJ.MHZI) MaJlo IO CpaBHE-
HUO C IpYyruMu €€ pasMepamMiu.

Cknagka — 000404Ka, COCTABACHHASI U3 OTAENbHbIX TMJIACTUHOK, COCAMHEHHBIX
Mexay coboit 1 06pasyroLMX MOBEPXHOCTb MHoeoepantuka. CKAaaKa U3 IPAMOYTOabHbBIX
MJIACTUHOK HA3bIBAeTCs npusmamuyeckou. barounsle ckaadku COCTOST U3 MIOCKUX BJie-
MEHTOB-TpaHel, COeNMHEHHbIX MexXay co00il oA YII0M TaK, YTO B MECTE UX COIpPSIKE-
HUS1 0OpasyeTcs NpsiMmosinHeitHoe pedpo.

CpeauHHAs NOBEPXHOCTh — reOMETPUYECKOE MECTO TOUEK B ILJIMTE ODOJOUKH UK
CKJ1aIK{, PaBHOYAAJAEHHbBIX OT €¢ HUXHEH U BEPXHEN MTOBEPXHOCTEN.

T'ayccosa KpuBM3HA — NPOU3BEACHUE [NaBHbLIX KpuBU3H — 1/R, - 1/R, = K, rne R,
¥ R, — MakCHManbHbLI U MUHUMANbHBIA PAannyChl KPUBU3HbI (I/1aBHbIE PallUyChl KpH-
BM3HbI) MOBEPXHOCTH B IJIaBHBIX HOPMAbHBIX ceyeHUsix. [loBepxHOCTH, B KaX0il TOU-
Ke KoTopbiX K 110J10XHUTENbHA, OTPULIATENbHA WAV MIMEET HYJIEBOE 3HAuYeHHe, Ha3bIBa-
IOTCSl COOTBETCTBEHHO MOBEPXHOCTSIMHU HOA0NCUMENbHOU, OMPULAMENbHOU U HYNe8oU 2ayc-
COB0U KPUBU3HBI.

YcToiyMBOCTh — CMOCOOHOCTH CMCTEMbl HE3HAYUTENLHO OTKJIOHATHCS OT UCXO-
HOrO COCTOSIHWUS PABHOBECHSI WJIM IIBUXEHMSI PU AOCTATOMHO MalbiX BO3MyLueHusx. B
Ka4ecTBe BO3MYLUAOUIMX (HAKTOPOB MOTYT BBICTYIATh PAa3IMYHbBIE JOHNOJHUTEbHBIE HA-
rPY3KU U BO3AEHCTBUS, AeeKThl U OTIJIOHEHUSI OT NPOEKTHBIX PA3MEPOB KOHCTPYKLIMK
n 1.n. Harpy3ky, npu KOTOPLIX NPOUCXONUT nomepsa ycmouuugocmu, Ha3blBalOTCs Kpu-
muyeckumu, a COOTBETCTBYIOUINE COCTOSIHUSL KPUMUYECKUMU COCMOSHUAMU.

HeaunelitocTs — pa3inyaloT TpU BMIA HEJIMHEUHOCTH: ghusuueckyro, 00yCnoBiaeH-
HYIO HEJIMHEHHOM CBSI3bI0 MeX/y TEH30paMK HanpsiXeHU u nedopmaunii; ceomempu-
Yeckyio, ONnpeaeasieMyro HENMMHERHON CBSI3bI0 MeXNY NeopMalUsiMU M IEPEMELLEHUSI -
MU, U KOHCMPYKMUBHYIO, CBSI3aHHYIO C BO3MOXHBIMU U3MEHEHUSIMU PACYETHOH CXEMbI
B MPOLIECCE HArpyXEeHUA.

IHpenenbuan HAFPY3Ka — HArpy3ka, OTBEYAIOIHasi MOMEHTY MCYepIaHUs Hecyllei
CMOCOOHOCTH KOHCTPYKLIMK. OHa COOTBETCTBYET TOMY MpeaejbHOMY MOMEHTY, KOraa
KOHCTPYKLIHMS €1I€ HAXOAUTCSI B COCTOSIHUM paBHOBecHsi. HanpsikeHHOe cOCTOsSTHUE Beex
371EMEHTOB KOHCTPYKLIMM B TAKOW CTAAMU HA3BIBACTCS COCMOAHUEM RPEIEAbHO20 PABHO-
eecus.

Konempykuus ucuepnansa ceor0 Hecywyro cnocobHocms, €Clv Majoe NnpupalieHue
BHELIHEN HArPY3KK CITOCOOHO BbI3BaTh HeNpeKpalaowuiics poct nedopmannii 1 noc-
Neayiollee pa3pylieHue.
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«Hayuyno-uccnenosareabcknii nentp «CTpouTencTBO»
(OAO «<HUII «Crpouteavcrsor») — HUMKE um. A.A. I'Bo3nesa,
LIHUNCK um. B.A. Kyuepenko, HUNOCII um. H.M. I'epceBanona
pa3paboTaHLI M W3AAHBI CAEAYIOMHE HOPMATHBHO-TEXHHYECKHE IOKYMEHTDI:

CTO 36554501-002-2006

CTO 36554501-003-2006

CTO 36554501-004-2006

CTO 36554501-005-2006*

CTO 36554501-006-2006

CTO 36554501-007-2006

CTO 36554501-008-2007

CTO 36554501-009-2007

CTO 36554501-011-2008

CTO 36554501-012-2008

CTO 36554501-013-2008

CTO 36554501-014-2008

CTO 36554501-015-2008
CTO 36554501-016-2009

CTO 36554501-017-2009

CTO 36554501-018-2009

CTO 36554501-019-2009
CTO 36554501-020-2010

CTO 36554501-021-2010

«ﬂepeBﬂHHble KJIECCHbLIC U UCIbHOACPEBAHHLIC KOHCTPYKLIMH. Merto-
Abl MPOCKTUPOBAHUA U paCHETA»

«[lepeBsiHHbIE K1EEHbIE KOHCTPYKUMU Hecyuine. OOLuMe TexHMuec-
KHe TpeOGOBaHHUs»

«JlepeBsiHHbIE KleeHble KOHCTPYKLIMW. MeTobl HCMbITAHMIA Ki1eeBbIX
COECAUHEHNIN MPU U3rOTOBJICHUU»

«[pumeHenune apmatypbl kiacca ASO0CTT B xene306eTOHHbIX KOH-
CTPYKLUSAX>

«[TpaBuna no o6ecneyeHUIO OrHECTOMKOCTH U OTHECOXPAHHOCTH Xe-
J1€300e TOHHbIX KOHCTPYKLIMIt»

«[1poekTHpoBaHHe U YCTPOHCTBO BEPTUKAILHOTO MM HAKJIOHHOrO
reoTeXHHWYeckoro 6apbepa METOIOM KOMIEHCALIMOHHOTO HarHeTAaHHs»

«ObecncucHUe COXPAHHOCTU NOA3EMHbIX BOAOHECYIUMX KOMMYHHKA-
LMH NPU CTPOUTENBCTBE (PCKOHCTPYKUMHU) MOA3EMHbBIX U 3arnyOieH-
HbIX OObEKTOB»

«beToHbl. YbTpa3ByKoBOit MeTO/ ONpeaeieHUsi TPOUYHOCTH»

«KOHTpOb KauecTBa BbICOKOMPOUYHBIX TAXENbIX U MENKO3EPHUCTHIX
GETOHOB B MOHOJIUTHBIX KOHCTPYKLIHAX»

«[TpuMeHeHHe TEMNOU30SLMY M3 TUTMT NOJIUCTHPOJIbHBIX BCIIEHEH-
Hbix [TEHOTIJI2KC® npu npoeKTHPOBAHUM M YCTPOICTBE Malo3ar-
JyONIeHHbIX (PYHAAMEHTOB HA MyYMHHUCTBIX IPYHTaxX»

«MeToabl pacueTa JMUEBOTO CJIOS U3 KUPITMUHON KJIAAKHA HApYXHbIX
00/erYeHHbIX CTEH ¢ yYeTOM TeMIIEPATYPHO-BJAXHOCTHbIX BO3Aei-
CTBUW»

«HanexHocTh CTPOUTEAbHbBIX KOHCTPYKLIHiL 1 ocHOBaHU M. OCHOBHbIE
MOJIOXKEHHSI»

«Harpy3ku un Bosneiicteus»

«CTpoUTENbCTBO B ceHCMUUECKHX paitoHax. HopMbl npoeKTHpoBaHUS
30aHUN»

«[TpoekTupoBaHue M YCTPOICTBO MOHOJUTHOM KOHCTPYKUMWHU, BO3-
BOJIMMOM CNOCODOM «CTEHA B TPYHTE»

«[IpoeKTMpOBaHUE U YCTPOMCTBO CBaHHBIX (YHOAMEHTOB M YIPOY-
HEHHbIX OCHOBAaHHWI M3 HAOMBHbBIX CBail B MPOOUTBIX CKBAXKUHAX»

«BblIsiBIeHUE CAMOHANPSAXEHHOrO COCTOSIHMSI TOPHOM MOPOIbI»

«deopMaLIMOHHBIC ¥ MPOYHOCTHLIE XaPAKTEPUCTUKU IOPCKUX TIU-
HMCTbIX TPYHTOB MOCKBbI»

«MHorocoiHbIi KieeHbli U3 wnoHa Matepuan Ultralam (Yabrpanam)»



MJIC 12-23.2006

MJIC 20-1.2006

MJC 20-2.2008

MIC 23-1.2007

MJIC 50-1.2007

CIl 52-103-2007
CII 52-104-2006
CII 52-105-2009

CII 52-110-2009

CII 52-117-2008*

«[Tocobue

«BpeMeHHbIe peKOMEHIALMH MO TEXHOMOIMH K OPraHU3alluU CTPOU-
TENLCTBA MHOTO(YHKILMOHATbHBIX BBICOTHBIX 31aHHH M 31aHUA-KOM-
naexcoB B MockBe»

<<BpCMCHHbl€ pEeKOMEHAALMM 110 HA3HAYEHUIO HArpy30K U BO3ACH-

CTBMH, NEHCTBYIOLMX HA MHOTO(YHKIUNOHAIbHBIE BLICOTHbIE 3MaHUSA
U KOMIUIeKCbl B MocKBe»

«BpeMeHHble peKOMeHAaUWKU Mo obecrieyeHU10 6e30MacHOCTH 60Jb-
LIENPOJIETHLIX COOPYXEHUM OT JJABUHOOOPa3HOTo (Mporpeccupylolie-
ro) oOpyuieHus! NMpyY aBapUMHBIX BO3AECUCTBUAX»

«MeToaMyecKkue peKOMEHAALIMHU 110 KOMILIEKCHOMY TEIUIOTEXHUYEC-
KOMY 00C/IEN0BaHHIO HAPYXHBIX OTPaXIAIONIMX KOHCTPYKIIUIA ¢ TIPU-
MEHEHUEM TEIIOBU3HOHHOM TEXHMKH»

«[TpoekTHpOBaHUE M YCTPOMCTBO OCHOBaHMH, (pyHIAMEHTOB M MOA-
3eMHBIX YacTeil MHOro(YHKLUMOHAIBHBIX BbICOTHBIX 3JaHUHA M 3Aa-
HHUA-KOMIUIEKCOB»

«Kene300eTOHHbIE MOHOJIMTHbIE KOHCTPYKLIMM 3JaHU»
«CranedubpobeToHHble KOHCTPYKLIHH»

«XKene306eToOHHBIE KOHCTPYKLIMM B XOJIOAHOM KJIMMAaTe M Ha BEYHO-
MEP3JIbIX TPYHTax»

«beToHHbIe U Xene306eTOHHbIe KOHCTPYKLMH, NOABEPralOLIUECH TCX-
HOJIOTM4YE€CKHUM NOBLILIEHHBIM U BbICOKHMM TEMIIEPATYpAM»

«XKene306eTOHHbIE NMPOCTPAHCTBEHHLIE KOHCTPYKIMH TOKPBHITUH M
nepexkpbiTHii. MeTOIBI pacueTa U KOHCTPYMPOBaHHE»

MO MPOEKTUPOBAHUIO XKeJIe300eTOHHBIX NPOCTPAHCTBEHHBIX KOHCT-
PYKLHH TTOKPLITUIA U nepekpbiThii (K CIT 52-117-2008*)»

BoJee llO}lpOﬁHO C MOJIHbIM NepeYHEM HOPMATHBHBIX AOKYMEHTOB MOXHO O3HAKOMHTLCA

Ha caitre HUII «Ctpourenscrso» — www.cstroy.ru.

3aka3bl Ha NpHOGPETEHNE JOKYMEHTOB CJleAYeT HANPABAATL MO aApecy:
109428, Mocksa, 2-1 Uucruryrckas yu., a.6.
Otaen MHTELIEKTYAIbHON COOCTBEHHOCTH M CTAHJAPTH3AUMM.
Ten./dakc: (499) 174-76-65. E-mail: sapozhnichenko@cstroy.ru
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