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CO CTAJIBHBIM ITPO®UJIUPOBAHHBIM HACTUJIOM

Mocksa Crpoiinzaat 1987

PekomMeHIOBaHbI K M3aHUIO pEIIEHUEM CEKIMM OETOHHBIX W. WKke1e300€TOHHBIX
koHCcTpyk1uid Hayuno-texuuueckoro coera HUMXD I'occtposi CCCP!

CopnepxaT OCHOBHBIE IMOJIOKEHHSI MO TMPOCKTUPOBAHUIO MOHOJUTHBIX KEJIe300€TOHHBIX
MNEPEKPBITHI ¢ TPUMEHEHUEM CTaJIbHOTO MPO(QUINPOBAHHOTO HACTHIIA B KAUYECTBE ONAIYOKH
U apMaTypBhl.

PaccmoTpenst BONPOCH pacuera NepeKphITHI 1 KOMOWHHPOBAHHBIX OAJIOK IUIUT HA CTaIUU
BO3BE/ICHUSL M JKCIUTyaTallud. YKa3aHbl TpeOOBaHUS K\KOHCTPYUPOBAHHIO M MaTepuaiaM.
Jlanbl npuMepHI pacyeTa.

Pazpaderanst HUMXKDE INocctpos CCCP (a-p TexH. Hayk A./1. Bacunives, KaH[l. TEXH. HayK
B.M.(Llopwkosa ipu ydactTuu Ji-pa T€xH. HayK B.B. Kykoea, nnxenepoB B.U. Henamvesa,
MH. Jlazoeckoeo) n IIHWHUIIpomsganuit T'occtpos CCCP (kann. TtexH. Hayk P.A.
Pabunosuu, wmxenepwl [.E. Xanyxoea, I'I. Opnog) coBmecTHO ¢ YemssOuHCKUM
NOJUTEXHUYECKUM WHCTUTYTOM (KaHA. TexH. Hayk B.[. Konbacum, wux. A.A. Keawa),
Honenxkum [IpomctportHUWnpoektom (uuxkenepsl A.A. bozcoanos, M.I'. Kapnoeckuii, B.U.
Kanmop), UYensbunckum IIpomcrpoitHUUnpoekrom (kann. TtexH. Hayk b.B. Kyuep),
npoeKTHBIM UHCTUTYTOM Ne 3 Munnpomctposi CCCP (kana. texH. Hayk U.A. Tlooonvckuil,
unxenepsl A.U. Panonopm, [0.3. ['envman), MOCKOBCKUM apXUTEKTYPHBIM HHCTUTYTOM
(xanng. TexH. HayK B.H. ['onocos) u LIHUUIIpoekTcTanbKoHCTpYKIUS (KaH. TEXH. HAyK J.J1.
Atipyman, nax. U.A. I pucopvesa).

OCHOBHBIE BYKBEHHBIE ObO3HAYEHUA
Yceunust 0T BHENIHUX HATPY30K B IIONEPEYHOM CEYeHHUH 3JIEMEHTOB

M - nzrubaroniyii MOMEHT
0 - nonepeyHas cuia
T - mpooabHAas CUjla PACTSHKCHHS (CKATHS)

XapaKTepuCTHKU MaTEePHAJIOB

Ry, - pacueTHOE conpoTHBlieHHE OETOHA OCEBOMY CHKATUIO

Ryt - pacueTHOE COMPOTHBIIEHNE OETOHA OCEBOMY PACTSKECHUIO

R, - pacueTHO€ COMPOTHUBIIEHNE CTAILHOTO MPOGMINPOBAHHOTO HACTHAAPACTIKEHHUIO

Rps - pacueTHO® CONPOTHUBIICHHE CTATLHOTO MPOGHINPOBAHHOTO HACTHIIA CpE3y

R, - pacdetHOe CONMPOTUBIICHUE CTEPIKHEBOM apMaTyphl PACTXKEHUIO

Ry - pacueTHOE CONIPOTUBIIEHUE CTEPKHEBOM apMaTyphl CHKATUIO

Ry - pacdeTHOE CONPOTUBIIEHUE CTEPKHEBOM MONEPECUHON apMaTypPhl PACTSHKEHUIO

R, - pacueTHOE COIPOTUBIIEHNE aHKEPHOT'O CTEPKHSL PACTSHKEHUIO

Ry, - pacueTHOe CONPOTHBIIEHHE CTald IPOTOHA pPACTSKEHHMIO, CXKATUIO U U3rHOYy,
cootBercTByromee CHull 11-23-81 "CranbHble KOHCTpYKIMH"




Ey, - HauaJIbHBIA MOJYJIb YIPYTOCTH O€TOHA TPU CXKATHA-M PACTSHKEHUH

E\, - MOyNb yIPYTrOCTH CTaJIbHOTO MPOPMINPOBAHHAIO HACTHIIA

E - MOnynb yIIpyrocTu CTEPKHEBOU apMaTypbl

E, - MOIyNb yIPYTOCTH CTalld IPOrOHA

Yn - KO3 PHUIMEHT ycI0BHI pabOThI CTATHHOTO TPOGUITHPOBAHHOTO HACTHUIIA

XapakTepueTUKH CeYeHHs MIUTHI

bf - MUpPHWHA TOJKH TaBPOBOLO CEUYEHHS IUIUTHI, IIMPUHA OJHOTO TOodpa CTATBHOTO
PO HUIMPOBAHHOTO HACTHUJIA

b - mmpuHa pedpa Mo-HU3Y TaBPOBOTO CEYCHHUSI TUIUTHI, IIUPUHA HIKHEH (OMOPHOI) rpaHu
CTaJIbHOTO NPOGUIMPOBAHHOTO HACTHUIIA

b’ - mmpuHa pedpa o Bepxy TaBpOBOT'O CEUCHUS ILTUTHI

bi - mHpUHA TUIOCKUX YYaCTKOB CXKaThIX IOJIOK, paBHas PAaCCTOSHUIO MEXAy KpasMu
BBIKPYKEK

h - BbICOTa TaBpPOBOT'O CEUEHUS TUIUTHI

hy - BBICOTA CTAJILHOTO MPO(GMIMPOBAHHOTO HACTHIIA

h¢ - BBICOTa OCTOHHOM TTOJIKA TABPOBOTO CEUCHHUSI TUTUTHI

h, - pabGouasi BBICOTa CEUYCHMs, paBHas PACCTOSHHUIO OT CXKATOW I'paHU OETOHA [0
PaBHOJEUCTBYIOIIEH YCUJIUN pacTSDKEHHUS B CTaJbHOM NPOQUINPOBAHHOM HACTHIIE H
CTEP’KHEBOM apMarype

{ - TONMIIMHAJIHETa CTATbHOTO MPO(UIUPOBAHHOTO HACTUIIA

X - BBICOPa C3KATOM 30HBI OE€TOHA

Ve 2 pACCTOSIHUE OT Y3KOH T'paHu NpOGUIMPOBAHHOIO HACTHUJIA 10 €T0 LIEHTPA TAKECTH

Ay~ 0. - DPACCTOSTHUS OT PaBHOACHMCTBYIOLIEH YyCUIMH B CTEP)KHEBOW apMmaType
CQOTBETCTBEHHO B PACTSIHYTOM M C)KAaTOM 30HAaX 10 OJMDKaWIel TpaHu CeUeHUs

d - HOMHHAIILHBIA TUAMETP aHKEPHOTO CTEPKHS

[ - POJIET TLIUTHI

A - iomae Bcero 6eToHa B MOMEPEUYHOM CEUSHUH TUTUTHI

Ay - TUIOMIaIh CEYEHNS CKATON 30HBI OETOHA

Ay - TIOWAAb CEYSHHS OHOTO Todpa cTambHOTO NPOQPIIMPOBAHHOTO HACTHIIA

As, A - TUIOIWAM CEYEHHSI CTEP>KHEBOW apMaTyphl, PaClOI0KEHHOW COOTBETCTBEHHO B
pacTSIHYTOM M CKATOM 30HAX, OT ACHUCTBHS BHEIIHUX CHUJI

Agw - TUIOIIA/Ib CEYEHUS MOMEPEUYHON CTEPKHEBON apMaTyphbl

Ared - TUIOIIAL TPUBEIECHHOTO CEUECHUSI TUIUTHI

Aqan - IIIIOIIAIb CEYEHUSI AaHKEPHOI'O CTEPKHS

I - MOMEHT MHEPITUH CTATBLHOTO MPO(UINPOBAHHOTO HACTUIIA

I;s - COOCTBEHHBINT MOMEHT MHEPIIMH TUTATHI

Lieq - MOMEHT UHEPLIUU IPUBEIECHHOTO CEUCHUS TUTUTHI

fm - IpOTUO MIIUTHI OT HATPY3KU,O0QYEIOBIEHHBIN NedopMariueit n3ruda

XapakTepucInks cedeHusi KOMOMHUPOBAHHOM 0aJIKu

by - IMpUHA CeYCHHUSI KQMOWHNPOBAHHOM OaTKK

H - BbIcOTa KOMOMHHPOBAHHOM Oanku

hsg - BBICOTA IPOTQHA

bsg, b’ s - IMPHUHA TONKKA COOTBETCTBEHHO 110 HU3Y U BEPXY IPOroOHA
Osg> 0 sg - TOUIMUHA COOTBETCTBEHHO HMKHEH U BEPXHEH MOJIKHU TPOroHa
0 - TONIIMHA CTEHKHU MPOroHa

Isg - JUIMHA MPOJIETA MPOroHa

s, - COOCTBEHHBIM MOMEHT UHEPLUH IIPOrOHA

A - IIOIAAB CEYEHNUS CTAIBHOIO IIPOrOHA

Ay - IO CEYCHHUSI TTIOJIKHU TUTUTH B KOMOMHUPOBAHHOM Oaike



1. OBIIME ITOJIOXKEHUA

1.1.  PexkomeHpmauuu  pacmpoCTpaHSIOTCA, ¥, HA  MPOEKTUPOBAHUE  MOHOJMTHBIX
XKeNne300eTOHHBIX MEePEKPHITUI U TOKPBHITUI CNIPUMEHEHUEM CTabHOTO MPO(QHUINPOBAHHOTO
Hactuia (CITH) B kauecTBe HeCheMHOM onadyOKU U BHEIIHEW apMaTyphl IUIUTHI.

1.2. TIpn npoextupoBanuu KoHCTpyKimii ¢ CIIH HeoOxomumo coOmonath TpeOOBaHUS
CHulT 2.03.01-84 "betonnslie u xene306eTonnbie KoHCTpyKuuu'"', CHull 11-23-81 "CranbHbie
KOHCTPYKUUHU" U HacToAIMX PexoMeH1amuii.

1.3. MOHOJIUTHBIC JKEJIC300ETOHHBIE MEPEKPHITHS CO CTAIBHBIM MPOQHINPOBAHHBIM
HACTWJIOM PEKOMEHIYETCs JIPAMEHATh IPU BO3BEAECHUHM MHOIOATaKHBIX NPOU3BOICTBEHHBIX
U OOIIECTBEHHBIX 3JaHUNAYB LIMPOKOM JMAaINla30HE HATrpy30K MpPU HECTaHAAPTHBIX IIarax u
npoJieTax KOHCTPYKIUH, OOJIBIIOM YHCIIE IPOEMOB U OTBEPCTUH, IPH PEKOHCTPYKIMH 31aHHUIM
U YCTpOHCTBE paboyMx IUIOHIAIOK, a TakKe IMpPU CTPOUTEILCTBE 3JaHUM B pailgHax,
HEJ0CTATOYHO 00ECIIEYCHHBIX COOPHBIM KEIE300€TOHOM.

He nomyckaeTcst HCosib30BaTh CTATBHOW MPOGUINPOBAHHBIA HACTUII B KAUCCTBE BHEITHEH
apMaTypbl KeJIe300€TOHHON TUIMTHI MPH TMOBBIIICHHON BIaXXHOCTH M XUMMUICCKOW arpeccuu
Cpelbl, a TaKKe MpPU JUHAMUYECKUX BO3JIEUCTBUAX € KOA(PGIUIIMEHTOM aCMMMETPUH LIMKIIA
p<0,7.

1.4. OrHecTOMKOCTh OAHOMPOJIETHBIX IUIUT TEPEKPHITUNA C, OTKPHITON CHHU3Y BHEIIHEH
apMaTypoil B BHAE CTaJbHOrO MNpOo(MIMPOBaHHOrO HacTMyia cocrasiuser 30 MuH,
MHOTOIIPOJIETHBIX, HEPA3pE3HbIX IUIMT MEPEKPBITUS NPH PACHOJIOKEHUN BEPXHEN apMaTypbl
10 BCEW JUIMHE NposieTa 45 MUH U BBILIE.

1.5. MOHOJUTHBIE TEPEKPHITAS MOXKHO MPOEKTHUPOBaTH B 3JaHUAX C KaTeropuewu
npou3BOACTB A, b, B npu Ha/lmumu CIpuHKIIEPHBIX YCTAaHOBOK MOXApOTYILIEHUS, a TAKXKE NpU
YCTPOWUCTBE HECrOpaeMbIX IOJABECHBIX IOTOJIKOB WJIM  OTHE3AIIUTHBIX  MOKPBITHH
nosepxHoctu CITH. B 3manusx c xateropueit nmpousBoicts I', I, E MOHONIUTHBIE IepeKpBITHS
HO MpO(UIUPOBAaHHOMY HACTUJY JAOMYCKAaeTcss MPUMEHSITh 0e3 YCTpOWCTBa 3allUThl U
CIPHUHKJIEPHBIX YCTaHOBOK.

1.6. OrHe3amMTHOE TOKPHITHE HAHOCAT B COOTBETCTBUHU C TpeOoBaHWsMHU "PykoBojcTBa
10 HAHECEHUIO OTHE3AIMTHOTrO BelyuuBaroierocst nokpeitust BIIM-2" (M.: BHUNIIO MB/
CCCP, 1977).

1.7. CranpHOil TpOGUINPOBAHHBI HACTHJ, HWCHOJIB3YEMBI B KadyeCTBE apMaTypsl
JKEJIe300€TOHHON TINTHI, JOHKEH OBITh OIIMHKOBAaHHBIM WJIM HMMETh JPYroe MOKpBITHE,
o0ecreynBaroIee ero KOppo3HOHHYIO CTOMKOCTb.

2. MATEPHAJIbBI

2.1. Jlns MOHONMTHBIX JKEIC300CTOHHBIX IUIMT, BbImoyHAeMbIx 1o CIIH, wmoxHO
NPUMEHSTH TsDKeNble OETOHBI Ha OOBIYHOMN\UJIM MEJIKO3EpHUCTOM 3aIOJIHUTENE KJIacCOB I10
MPOYHOCTH Ha Ckatue He Hibke B15, a Taike nerkue OETOHBI Ha TOPUCTHIX 3aMOJHUATENSIX
KJIACCOB MO MPOYHOCTH Ha cCxKaThme® He Hmwke B12,5. PacueTtHbie W HOpMaTUBHBIC
XapaKTEPUCTHKN OETOHOB CIEIYET HPUHUMATh B COOTBETCTBHHM ¢ yKkazanusmu CHull 2.03.01-
84.

2.2. B xauecTBe BHEMIHCH apMaTypbl MOHOJIUTHBIX JK€1€300€TOHHBIX IITUT PEKOMEHTYETCS
UCTIOJIB30BaTh CTATLHOW NPO(UIMPOBAHHBIA HACTHII C BBIIITAMIIOBaHHBIMU \pHdamvu. Hactrn
mapok H80A-674-10"n1 H80A-674-0,9, Beimyckaemblii YensiOMHCKUM 34BOJOM CTAIbHOTO
npodurpoBaHHOrO Hactuia MunTsDKCTposi CCCP, mokazan Ha pucs, 1. XapakTepucTuka
HACTHJIa TpuBeIeHa B Tab. 1.

Tabmuma 1
CnpaBovHbIC BeTHYUHEI HAa | M
Yron

O06o03HaucHE HaKIIoHa | PasMenst Inomans | Macca 1 M mjivHBl | JTUPHHBI TPOQIITHPOBAHHOTO HAaCTHIA |Macca
2

(Mapxka) rpann d cequII?m ceveHus |Mpo(IMPOBaHHOIO| MOMEHT MOMEHT paccrostaue| 1 M7,

2
npodus rpan ’ Ay, cM HACTHJIA, KT WHEPIUH |COMIPOTHBIICHI, | 10 LIEHTpa | KT
I, em? oo’ TSDKECTH ),




t, | h, W, W cM
MM | MM
H80A-674- 167,51 | 38,59 | 45,76 4,297 13,9
0,9 80,2 10,9|79,1 11,3 9,4
H80A-674- | 80,2 1179 12,5 103 185,58 | 42,76 | 50,7 4,288 15,3
1,0

2.3. CranpHble MPOTOHBI M3TOTOBIMOT W3 MPOKATHBIX JIBYTAaBPOB WM CBApHBIMU U3
MPOKATHON NpoduIbHONU OO JINCTOBON CTadl MapoK, MPEAYCMOTPEHHBIX ISl CTabHBIX
KOHCTPYKIUU.

2.4. PacueTHble XapaKT@PUCTUKH CTaIu NPOroHoB yctaHaBauearoT no CHull [1-23-81.

2.5. PacueTHple XapaKTepUCTUKH CTAIM TPOGUIMPOBAHHOTO HACTHIIA MPUHUMAIOT TIO
CHull 11-23-81 B COOTBETCTBHM C €€ MAapKOM M KJIACCOM, yKa3aHHBIMH B TEXHUYECKHX
yenoBusx (TY) na CITH.

2.6. B xadecTBe JOMOJHUTEIBHOW THOKON apMaTyphl IIUTHI PEKOMEHIYETCS apMaTypHast
cTalb, cooTBeTCTBYOMmAas TpeboBanusMm ['OCToB, crenyromux BUIOB U Ki1acCoB; CTEpKHEBAS
nepuoanueckoro npodwms kinaccoB A-II u A-III, mpoBonounas kimacca Bp-Beprukanbubie
AHKEpBI, 3aKPEIUIAIONINEe HACTUI Ha OMopax, JOJKHBI OBITh BBHITIOTHCHBF M3 apMaTypHON
ctanu nepuogudeckoro npoduis kimaccoB A-II u A-III nuamerpom, 12-16 mm. Pacuernsie
XapaKTEepUCTUKU apMaTypHOU cTanu npuHUMaroTcst B coorsercTBuy €0 CHull 2.03.01-84.

Puc. 1. CtanpHO# npodUIMpOBaHHBIA HACTUI, PEKOMEHTYEMBIH 1T MOHOJIMTHBIX
MIEPEKPBITUI

3. KOHCTPYKTHUBHbBIE TPEBOBAHMUS

3.1. IlepekpbITHE COCTOMT W3 MOHOJIMTHOM >K€I€300€TOHHOM IJIMTHI, OETOHHPYEMOU MO
CIIH, xortopslii, mociae Habopa OETOHOM 3aJlaHHOW TPOYHOCTH, WCTOJIB3YeTCS B Ka4eCTBE
BHEIHEH apMaTypbl. [lmnTa MOXeT onupaThCst Ha CTAIbHBIE MITH )KeJe300€TOHHBIE TIPOTOHBI,
a TaKKe Ha KUPIUYHbIE UK OeTOHHBIE CTeHbI (puc. 2). Llenecoobpa3Ho npu onupaHUM IITUTHI
Ha CTaJbHBIE MPOTOHBI 00eCreYnBaTh UX'COBMECTHYIO paboTy (cM. m. 3.5). B aToM cimyuae
MIPOTOHBI PACCUUTHIBAIOT KaK KOMOMHHPOBaHHBIE OAJIKH.

3.2. IlnuTy nepekpbITUs MOKHO! IPOEKTUPOBATH IO OAHOIPOJIETHON MIM MHOTOIIPOJIETHON
HEpa3pe3HOU CXeMe.




Pu¢. 2. KoncTpykTHBHBIE cXeMBI MOHOIUTHA@ ITepekpbiTHs no CITH

I - nporon; 2{- mIfiTa U3 MOHOJIUTHOTO OETOHA; 3 - CTAIBHON NPOGUINPOBAHHBIH HACTHII; 4 - apMaTypHast CETKa;
5 - crena (kupnuyHasl WM OETOHHAs)

Puc. 3. Konctpykuus mononursore-niepekpoitus 1o CITH ¢ BepTukaabHBIMU CTEP/KHEBBIMU
aHKepaMu

1 - MOHONUTHEIH O€TOH; 2 - ApMaTypHas CeTKa; 3 - CTATBHOM MPOQMINPOBAHHBIN HACTHII; 4 - BEPTUKAIbHBIN
aHKep; J - MPOTOH

3.3. JlnuHy npeJieTa IINThl peKOMEHAYEeTCsl Ha3HauaTh B npenenax 1,5-3.m. Jlomyckarorcs
OoJbIIMe MPONETHI MPH YCTPONCTBE BPEMEHHBIX ONOP Ha MEpPHOL OETOHUPOBAaHUSA U
BBI3pEBaHU OCTOHA.

3.4. CranpHOM NPOGUIMPOBAHHBIA HACTHII, UCIIOIB3YEMbIH B.KAYECTBE apMaTypPhI TIJIUTHI,
JIOJDKEH MMETh HAJIeKHOE CLEIUIeHHe ¢ OETOHOM, YTO 00eCHeHMHBAETCsl BHIIITAMIIOBAHHBIMHU
pu Ipokate prudamu, 00pa3yomUMy IOHKH Ha €ro.JPalsax, U ClieUalbHBIMU aHKEPHBIMU
YCTPOMCTBAMMU.

B xauecTBe aHKEPHBIX YCTPOWCTB PEKOMEHAYIOTCS BEPTUKAIbHBIE CTEPKHEBBIE aHKEPHI U3



apMaTypHOH cTajM, IPUBAPUBAEMBbIE B IpOLECCE MOH{aka yepe3 JIMCT HACTWIA K BEpXHEU
MOJIKE CTAIBHOTO MporoHa (puc. 3).

3.5. BepTukanbHble CTEP/KHEBBIE AHKEPHI, BHIITQAHAEMbIE 110 TII. 2.6 1 3.4, npuBapuBarOT
10 BCeM IporoHam, ciyxkamuMm ornopamu CHH,\06ecnieunBas COBMECTHYIO pabOTy MPOTOHOB
C JKeJIe300€TOHHOH IJIMTOM, a Tak)Ke aHKEPOBKY IO €ro KoHIaMm. B COOTBETCTBUU C 3THM
MpoBOIUTCA WX pacdeT mo mim. 4.21 w 5.6 Hactosmux Pexomenparnuii. Ecnu coBmecTHas
paboTa MPOroHOB C IUIMTOW HE YUMTBIBACTCS, TO YUCIO aHKEPOB OMPEACISAIOT M3 pacyera
IUTUTHI 110 T1. 4.21 ¥ IpUHUMAIOT HEe MEHee OJHOTO B KaxaoM rodpe no konnam CITH u He
MEHee OIHOTo uepe3 JBa Ipa Ha MPOMEKYTOUHBIX ONOpax NMPH HENPEPHIBHOCTH HA HUX
HacTuja.

Paccrosiaue ot ankepa o kpast CITH u rpanu nporona 1omxHo ObITh He MeHee 1,5d (rae d
- TMaMeTp aHKepa), a MeX]Ly OCSIMU aHKEPOB B OJIHOM rogpe - He MeHee 70 Mm.

JUIMHY aHKepoB cienyeT NpUHUMAaTh PaBHOW BBICOTE IIJIUTHI 32 BBIYETOM BEIIWHHHBI
3alIUTHOTO CJIOSI OT TOpLA aHkepa A0 noBepxHocTu Oerona. Illupuna rodpa amg mpuBapku
AHKEPOB JI0JKHA OBITH HE MeHee 50 MM.

3.6. B mosicHuTensHOM 3anmucke K paboynm yepTerkaM HeOOXOIUMO YKa3biBaTh INIOTHOCTh
npumblikanug CIIH x mporoHaMm B MecTax NpHUBApKHU BEPTUKAIBHBIX, AHKEPHBIX CTEPIKHEH,
o0ecnevnBaroIlylo MPOYHOCTh CBAPKU M OTCYTCTBHE MPOKOTroB HaeTwia. JlomyckaeTcs 3a30p
He oonee 0,5 MM.

3.7. TlpuBapka BEpTUKAIBHBIX aHKEPOB MPOU3BOAUTCS B\ COOTBETCTBUU C TPEOOBAHUSIMHU
"PexomMeHanMif 110/ TEXHOJIOTUU TPUBAPKU BTaBp MO (BIFOCOM CTEpKHEW U OIMHKOBAHHOTO
MpoGMUIHPEBAHHOTO HACTHJIA K CTaTbHBIM KOHCTpYyKImAM! (M.: HUMXKD, 1984).

3.8, CThIKH JUCTOB CTAIHHOTO MPO(PUIMPOBAHHOTO HACTHIIA 110 JAJIMHE CIEAYET BHIIOIHATD
HAa MPereHax BIPUTHIK, 0€3 HAXJIECTKH.

Io“ mmpuHe NMHUCTBI CTHIKYIOT IMyTeM HaxJecTku OOokoBbIX rpaneil CIIH, coemuusisi ux
MEeXIy cO00 KOMOMHUPOBAHHBIMHU 3akJienikamu ¢ marom He 6osee 600 mm (OCT 34-14-017-
78, TY 67-74-75).

3.9. Jlng oOmero wiM MECTHOTO YCHUJICHHUS TEPEKPBITUS OMyCKAeTCs YCTaHOBKA
JIOTIOJTHUTEILHONM THOKOW apMaTypbl B BHJE OTHENbHBIX CTEp)KHEH, KapKacOoB U CETOK,
YUUThIBa€MbIX B pacuere. HwuxHHe npoAonbHbIE CTEpKHU pabodeil  apMaTypsl
ycranaBnuBaoT B rodppax CIIH 6e3 oOpeiBa mo anuHe mposiera. PaccTosHMe OT KOHIIA
ruokoi apmarypsl 10 konna CITH Ha kpaiiHux omopax moipkHO ObITh He 6onee 20 mm. [Ipu
HEI0CTaTOYHON aHKEPOBKE TMOKOW apMaTyphl IPEAyCMaTPUBAIOT TOTIOJIHUTENIbHBIE aHKEPHI B
BUJIE MIaii0, BBICAKEHHBIX T'OJIOBOK, MPUBAPEHHBIX B KpecT KopoTblimed. PaccrosiHue ot
CTEP>KHS 10 CTEHOK CTAIBHOTO MPOQUIUPOBAHHOTO HACTUJIA U HUXKHEH MOJIKU OJDKHO OBITH
He MeHee 20 MM. B Hepa3pes3HbIX IUIMTax NEePEKPHITHS YCTAHABIMBAIOT BEPXHUE POIOJIbHBIC
CTEpXKHH, pacrojaras UX B COOTBETCTBUM, C)AIIOpOH MOMEHTOB. IIpum 3ToM nomyckaercs
OoOpBIB CTEp)KHEW BEpXHEW apMaTyphl B MPOJIETe, HO HE OJIMKE YeM B YETBEPTH IMpoJieTa OT
OCH OIIOpBI.

3.10. Ilpu oTrcyTcTBMM HAOIEPHON apMaTypbl MPOEKTUPYIOT MPOTUBOYCAJOUYHYIO CETKY,
noaoupas ce u3 pacueta 0,02, % miomanu ceyenus O€TOHA HaJ HACTUIOM, HO HE MEHEe HeM
CeTKa IMAMETPOM 3 MM M3 NPOBOJIOKH Bp-I ¢ marom crepxkHeil B n1Byx HampasaeHusix 200
MM. CeTkM pacnojararo™./,C OTCTYIIOM IO BEPXHEM NOBEPXHOCTH IUINThI, HA\ BEIUYUHY
3aIUTHOTO cJ10s1 6eTOHa, paBHOTO 15 MM.

3.11. Tommuuny, OSTOHHON MOJKHU IUIUTHI NEPEKPHITH HAJ MPOPUIUPOBaHHBIM HACTHIIOM
OTIPEICTISAIOT  JIyTeM pacyeTra MPOYHOCTH U JAedopmanuu, a TaKKE WCXOIs M3 TEXHHUKO-
HIKOHOMHUECKUX cooOpakeHni. OHa nokHa ObITh He MeHee 30, MM, a TP OTCYTCTBHH B
KOHCTPYKITUAX T10JIa OETOHHOM CTSDKKH - He MeHee 50 MM.

3.12. IlpodunupoBaHHBI HACTHII PEKOMEHIYETCS OPUEHTHpPOBATH IIMPOKHUMH To(pamu
BHM3. [Ipu oTcyrcTBUUM THOKOM apMatypsl gomyckaetcs opuentanus CITH y3kumu monkamu
BHU3.

3.13. Ilpu ycTpoWCTBE OTBEPCTHI B IIUTE CIEAYET MPEAYCMOTPETH JAOMOJIHHUTEIBHYIO



apmarypy mns ycuneHuss npwmieraromux K CIIH yudeTkoB mnepekpbiTus U OOPTOBYIO
onaimyOKy MO0 KOHTYpPY OTBEPCTHS, YTO 00ECIIeUnBagMBO3MOKHOCTh BBIPE3KH HACTUIIA.

Ecnn pazmep oTBepcTusl nomnepek Hactuia @e, mpesbimaer 500 MM, TO peKOMeHIyeTcs
YCUJIMBATh MEPEKPHITOE MyTEM YCTAHOBKHU B/APHUMBIKAIOIIUX K OTBEPCTUIO Todpax apMaTyphbl
B BHUJI€ NPOJOJIBHBIX CTEPXKHEH, 3aBOJS UX, 3@ OCH IIPOrOHOB, a TAKXKE B BHUJE MOIEPEUHBIX
CTepKHEH, OKaMIISIONINX OTBEPCTHE,\3dBOJS MX 3a MPEJeIibl MOAPE3KH Ha ABa-TpU rodpa c
Kax10il cTopoHsl. [IpogonbHy0 apMaTypy BBIOMPAIOT U3 YCIOBHS €€ SKBUBAJIEHTHOCTH IO
MPOYHOCTHU CEUEHUIO BBIPE3aHHOM 9aCcTH MPOGUIMPOBAHHOTO HACTHIIA.

Ecnmu pasmep orBepctus ™onepek ropp Hactuina Oemnee 500 MM, TO B KOHCTPYKIHH
NEPEKPBITUS 1O KOHTYPY™ OTBEPCTHUS JIOJDKHBI IPEAyCMATpUBATHCA JOMOJIHUTEIbHBIC
3JIEMEHTHI 0aJ0YHOH KJIETKH, Mepearoliue Harpy3Ky ¢ OclabJeHHOTO OTBEPCTHUEM y4yacTKa
Ha NpOroHbl. IIpu 3TOM KOHIIBI HAacTHJIAa KpemsT K OalkaM aHKEPHBIMU CTEPKHSIMH WIN
CaMOHape3alolUMHU O0ITaMHu.

3.14. Ilpu coBmecTHOW paboTe MIUTHI U OajaKW, YTO MMEET MECTO P YCTPOHCTBE,
aHKepoB 10 1. 3.5 HacTosAmux PekomMeHmanmii, MpOeKTUPYIOT "KOMOMHHUPOBAHHYIO Oanky",
CEYeHHEe KOTOPOIl COCTOUT U3 CTAIBHOIO MMPOTOHA U CBSI3aHHOM C HUM MQEPECHCTBOM aHKEPOB,
MOHOJIMTHOM  >KelIe300€TOHHOW TIIUTBI C  BHEIIHEW apMarypoi” u3  CTalIbHOTO
poGMUIMPOBAHHOTO HACTHUJIA.

3.15. Ha kpaifHux omopax KOMOWHUpPOBaHHBIX OaJOK B ciy4dae HEOOXOAMMOCTH CTaBST
yrnopsl (. 5.6 Haerosumx PexkoMmeHmanwmii), MpuBapuBas HX ‘O BEPXHEW IOJKE MPOTOHOB
TaKuM 00pa3oM, YTOOBI 110 CBOCH BHICOTE OHU JIOXOJWIIK 0 BEPXHEH MOBEPXHOCTH IJIUTHI U
ObUIM JUIMHOW HE MEHee IIMPUHBI MOJIKM MPOroHa. YHOpbl HE JOKHBI UMETh BBICTYNOB B
TUTOCKQOCTH, CONPSKEHUsI ¢ 0ETOHOM, CIIOCOOCTBYIONINX PACKAIBIBAHUIO OCTOHA.

4. PACYET IIJIMTBI

4.1. Tlpu mpPOEKTUPOBAHUU MOHOJIMTHBIX JKEJIEe300€TOHHBIX MIUT ¢ npumeHeHuem CITH
pacyer BBIMOJIHSIOT AJIs ABYX CTaaui paOOThl: BO3BEIACHUS U SKCILTyaTalliu.

42. B cmaouu 6036edeHusi Hecylle  KOHCTPYKLHMEH  SIBIAETCS  CTalIbHOM
npodunpoBanHblii HacTui. [Ipu pacuere onmpenensitoT ero NPOYHOCTh U )KECTKOCTh Kak JJist
CTaJIbHOTO TOHKOCTEHHOTO M3rH0aeMoro »5>JeMeHTa, padoTalomero Ha Harpysky oT
COOCTBEHHOM Macchl HAaCTHJIa, MAacChl CBEXKEYJIOKEHHOIO0 OETOHa M MOHTaXHOW Harpysku,
BKJTIOYAIOIIEH Maccy 000py0BaHuUs | JIIOACH B IpoLiecce BO3BEACHUS NEPEKPHITHS (Tab. 2).

Tabmauma 2
XapaKkTepucTHKa Hopmarusnast Harpy3ka Ha 1 v, H Koadhdunment neperpysku
I:;CerPif;:a OT COOCTBEHHOW  MacCH o TY wui TOCT 1,05
Harpy3ka or Maccel CBEXeEyI0XKEeHHOU 6 Gopyie y(y+he)* 12

OeTOHHOI cMecH
MoHTaxkHas Harpy3ka:
IIpH BBITPY3KEe OCTOHHOH cMecH U3 2500 1,3
6aeil BMeCTHMOCTBIO 710 0,8 M°
npu  nojade  OeTOHHOW _ Cmecm

500 1,3
0ETOHOBOAMH

* Y - JIIOTHOCTb OCTOHHOI E€MECCH; hb - IpUBCJICHHAA TOJIIIIWHA OeroHa B npeaciiax BbICOThL CCHCHUS HACTUIIA,
hf - BBICOTA MOJIKU TaBPOBOI'O CCUCHUS IIIIUTHI.

[TpuBenennas ronmuna 6eToHa iy, (puc. 4) onpeaensercs mo Gopmysne
h, =[(b+b"h,/(2s,), (1)

i€ Sp - PACCTOSTHUE MEX]ly OCSIMU rO()pOB HACTUIIA, CM.
4.3. Ilpounocts CITH npoBepsroT 17151 ONOPHBIX U NPOIETHBIX CEYEHUN 110 YCIOBUAM:

M/Wx SRH; (2)




Q/(Xth,) < Ry, 3)

rae M - MakCUMaJIbHBIA N3rU0AIONIN MOMEHT OT'PACUETHBIX HArpy30K (10 1. 4.2 HAaCTOSIINX
Pexomenmanwmii) Ha 1 M mmpunbl HacTuna, Hemj Wy - pacdeTHBI MOMEHT CONPOTUBIICHUS Ha
1 M mupuHBl HAacTWUJIA, ONpenesieMblil, 1o™1. 4.4 Hacrosmux Pekomenpanuii, CM3; Q -
MaKCHUMaJIbHOE 3HAYECHHE MTONEPEUHOMN\CIIBI OT PaCYETHBIX HArpy30kK, mpuxozsuieecss Ha 1 M
LHIMpPUHBI HacTuia, H.

4.4. PacuerHbiii MoMeHT comperusienus CIIH onpenenstor B 3aBUCMMOCTH OT YPOBHS
HANPSDKEHUHN 0, B CXKATBIX ITOJKax rodpos cedeHus. [Ipu 3TOM ydUTHIBAIOTCS TPUBEICHHAS
NIMpUHA TUIOCKUX YYa€TKOB CXKAThIX IIOJIOK HACTHIA breq, KOTOPYIO BBIUHCISIIOT IO
MPUBEICHHON HIDKE GopMylie, IITMHA CTEHOK U MIMPHHA PACTSIHYTHIX TOJIOK TO(PPOB:

by =(879/Jo, |1 ~192¢ (b, for, ) . @

Frp S
x
£

P,

Puc. 4. K onpezenenuio npruBeAeHHOMTOMIIINHBI O6€TOHA

Puc. 5. K onpeznenennto MMpUHBI IJIOCKUX YYaCTKOB CKaThIX MOJIOK

rne o, - CXKuMawllee HanpsbkeHue B HacTwie, MIla, B mnepBom npubamxeHun
paccuntbiBaercs, npuHuMas Wy o TY na manubid Tun npodwins CIIH wmm o tabn. 1 ans
mapok H80A-674-1,0 (0,9).

HlupruHy TIUIOCKMX YYacTKOB CXKAThIX NIOJOK HAcTHiIAa bi ONpPEAessioT METOJIOM
[OCJIEI0BATEIBHOTO MPUOJIMKEHU, IOKa PAa3HULA MEXAYy MOCIEIHUM U IpelblIylM
3HAUEHUSIMU 0, He OyneT MeHbIe 3» %l

4.5. Eciii yn1oBIETBOPSAETCS YEJIOBUE

G, =M /W, <343-10*(/b)*; ()

TO pacyeTHbIC 3HAYCHMSI MOMEHTa COMPOTUBICHHS NpuHUMAaroT mo Tabm I\[nns mapoxk
H80A-674-1,0 (0,9)}umu TY na CITH.

4.6. nsa wactwinoB mapoxk H80A-674-1,0 u H80A-674-0,9 nomyCkaeTcss BBIYUCIATH
pacueTHoe 3fadeHrie MOMEHTa COMPOTHUBIICHUS 10 HOMOTpaMMe (PUCH 0), KOTopasi MOCTpOoeHa
C y4eToM HU3MEHEHHS brq. B 3TOM ciydae nmisi cKaThIX Y3RHX TIOJOK HACTWIA, a TpU
cobmoieHnu yciioBust (5) U U1 NIMPOKKUX TOJIOK, pacueTHhIM\MOMeHT conpotusienns: CITH
MPUHUMACTCS PaBHBIM MEHBIIIEMY 3HAYCHHUIO Wy M0 TOPUZOHTAILHBIM y4acTKaM HOMOTpaMM
WA 110 Tao. 1.

Ecnu ycnoBue (5) He cobmonaercs, TO Ui CKaThiX MUpokux nojok, CITH pacuerHsrit
MOMEHT CONPOTHUBJICHUS IPUHHUMAIOT 110 HUCXOSIIUM BETBSIM HOMOTIPAMMbI, YIUTHIBAIOIIUM



YCTOMYMBOCTh C)KaThIX MOJIOK HACTWJIA, PAaBHBIM MEHBIIEMY 3HaueHuro Wy u Wy,. Pacuer
BBITIOJTHSIFOT METOJIOM TIOCJIEIOBATEILHOTO MPUOJIPKEHIS, TT0KAa Pa3HUIIA MKy MOCIEIHUM
U TIpEeIbITYIIM 3HaueHueM Wy 6yner He 6omnee 3 %:

Pnc. 6. HomorpamMmel 11 onpeieieHus MOMEHTOB CONPOTUBIIEHUS Wy

47, \Ipu pacdyere mpormba HACTWIAa HA CTaIUU BO3BEIACHUS TIEPEKPBHITHS TOJDKHO
coOuforiaTbes yciaoBue

£, =k,|(q"i* Y NE,I)|+a<1/200i, 6)

rae f, - mporu0 HACTWIA TOJ HArpy3Kol B CEpeIMHE KpalHero mpojera, cMm; kA, -
KOX(P(UIIMEHT, OINpeAeNsieMblii B 3aBUCHMOCTH OT CXEMBl pacKiIaJku Hactuia (aus
oanonpoJietHoro Hactuia 0,013, neyxnponernoro 0,0091, mayist HacTUIA C YUCIOM MPOJIETOB
tpu u 6osee 0,0088); ¢" - HOpMaTHBHAsL HATPY3Ka OT COOCTBEHHOW MAacChl HACTUIIA, MACChI
CBEIKEYJIO)KEHHOTO O€TOHAa M MOHTa)XKHOM Harpy3kw B COOTBETCTBHHM ¢ Taom. 2, H/m; i, -
pacyeTHBI IpOJIET HACTUIA, CM; [y - PacdYeTHBIA MOMEHT HMHEPLUU PacCMaTPUBAEMOIO
CeueHUsl HacTwia, onpeneinsembii no n. 4.8 wm 4.9 Hactosmux PexomeHnnmauuii; a
OMIUpPUYECKAsT BEIUYHMHA, paBHAs JUIsi MHOTONPOJETHBIX HACTHIOB 2 MM, IS
oAHOMNPOJIETHBIX 0.

4.8. PacueTHbIii MOMEHT CONIPOTHUBIICHUS Yy, BXOAAIIHIA B (popmyny (6), 3aBUCHT OT YPOBHS
C)KMMAIOIIEr0 HaIpPsHKEHHsI B MOJKAaX HACTHIIAa U OT NMPUBEACHHOW HIMPUHBI b’y MIOCKHUX
YYaCTKOB CKaThIX IOJIOK HACTWIIA, OLpeeisieMoii o ¢popmyse

b 0131/ o |1 - 247t 16, Jo ). )

I1€ 0, - HampsHKeHHE €XKaThsg B HACTUJIE B NEPBOM MNPUOIMKEHUM [PUHAMAETCA II0
HOPMAaTUBHOM BEITMUYAHE MaKCUMAaIbHOIO U3IrHOAIOIIEr0 MOMEHTA M, span B IIPOTETE.
[IpuBeaeHHYIQ, WINPUHY IUIOCKUX Y4YacTKOB ckaThiX Mook CITH BBIYHCITAIOT METOAOM
MOCIIEOBATEIBHOIO0 TPUOIIDKEHUS, TMOKa pa3sHHUIA MEXIY MOCICIAHUM U TPEIbIIyIUM
3HAUYCHUSIMING, HE OyneT MeHbine 3 %. [1o momydeHHOMY 3HAYEHMIO b’feq PACCUMTHIBAIOT Wi,
KOTOPBIM CJIICAYCT IMOJIb30BATHCA IIPU OMPCACIICHUN BCIINYNHDL IX.
Ecnu ynoBnerBopsieTcs ycinoBue

o, <M, . W, <5714-10(/b,)*, )

n,span

rae Myspan - HauOONBINMI W3rHOAIONIMKA IIOJIOKUTENBHBIA MOMEHT B IIpOJeTe OT



HOPMAaTHUBHOM Harpy3KH, pu KOTOPOil onpesenseTcs nporud, 6e3 yuera COOCTBEHHON MacChl
uTel, H-M, TO Iy mpuanMaroT mo tabm. 1 [ mapex H80A-674-1,0 (0,9)] wim TY na CITH.

4.9. Ina nactunoB Mapok H80A-674-1,0 g\ H80A-674-0,9 nomyckaercs omnpenensartb
pacueTHbI MOMEHT MHEPLINU [ IO HOMOTpaMMe,puc. 7.

[Ipu cxaThIX y3KUX MOJKaxX [ MPUHMMACTCS 1o Talm. 1. DTo e 3Ha4eHHE PacueTHOIo
MOMEHTA MHEPLUU COXPAHAETCS MPHU CIKATBIX NIMPOKUX ITOJIKAX, €CIIU BBIIOJIHACTCS YCIOBUE
(8) m. 4.8 nacrosmux Pexomennauuii. Eciu ske 3T0 ycrnoBue He COOMI0AAETCs, TO PACYETHBIN
MOMEHT uHepuuu I omnpenenfor no Homorpamme. IIpm 3TOM cHavana moaOHparoT Mo
HUCXOJISAIIMM BETBSIM HOMOEPAMMBI ITyTeM IOCIEA0BATEILHOIO MPHOIMKEHUS, TTOKa pa3HUIla
C MpEeABIIYIINM 3HaUYeHHCSM He Oyaer meHee 3 %. 3aTeM Mo mocieaHeMy 3HaueHuo Wi,
HaxoJAT 0p U COOTBETCTBYIOLIUI ATOMY HAIIPSKCHUIO PACYCTHBIM MOMEHT MHepLuu .

4.10. B cmaouu sxcnayamayuy HECyIed KOHCTPYKITUEH SBISICTCS JKeJie300€TOHHAS TWINTA,
B koropoii CITH wucnonp3yercss kak BHemIHss pabodass apmarypa. Ilpu pacuere ‘WHTHI
CJIeZlyeT YUYUThIBAaTh MOJHYIO pAaCUETHYIO HAarpy3Ky Ha Hee, BKJItoUasi COOCTBEHHYIO, Maccy.

4.11. Pacuer xene300eToHHOM TUThl, apmMupoBanHoii CITH, nmpu oTCyTCTBAM ‘HaIOOPHOM
pacueTHON THMOKOM apMaTypsl PEKOMEHIYETCsl BBINOJIHATh KakK Ui \OJAHOIPOJIETHON
KOHCTpyKuuu. Ilpy 3TOM ONOpHBIE MOMEHTBHI, BOCIHPUHHMAEMbl€ HACTUJIOM Ha
IIPOMEXYTOUYHBIX OIOpax, I OH SBJISETCS HENPEPBIBHBIM, JOIYCKACTCS YYUTBHIBATH Kak
BHEIIHIOIO Harpy3Ky, OIIpeNeisisi 3TH MOMEHTHl 110 CEYEHHMIO® HACTWJIA M PACYETHBIM
COTIPOTHUBIICHUSIM JicTa Oe3 ydera 6eToHa (puc. 8).

Puc. 7. HomorpamMmsl Jy1st ONIpEEIeHUsI MOMEHTOB UHEPLIVH ix

B cinywasx ycTaHOBKM B IWIMT€ HaJ OINOpaMH pacyeTHOW THUOKON apMaTyphbl,
yIOBJIETBOpPSIONICH TpeOoaumsM 1. 3.9 HacTrosmmx PekoMeHnaruii, onpenesiroT yCunus B
IUTMTE KaK JJi Hepa3pe3HOo xelle300eTOHHOM KOHCTPYKIIMHU, JOoIMycKas nepepacupeneienme
MOMEHTOB B COOTBETGIBUM C TPEOOBAHUSMU TPEITHHOCTOMKOCTH.

PacueTHblil mpoyieT kene300€TOHHOM IMIUTHl MPUHUMAIOT PAaBHBIM PACCTOSHUIO MEXIY
MpOoroHamMu B HX~QCsX. [Ipy mmpokux onopax JoMycKaeTcs yMEHbIIATh MPOJIET, HO HE MEHEe
YeM 710 BEJMUMHBI, PABHOW MPOJIETY B CBETY MEXKIY I'PaHSIMU CMEKHBIX TPoroHoB 1itoc 100
MM.

4.12. 3a pacdyeTHOE CE€YEHHUE TUIMTHI B MPOJIETE MPUHUMAIOT TaBPOBOE CEYEHUE IIMPHUHOMN
HOJIKU by, paBHOH paccTosiHUIO Mexay ocsimu roppos CIEH, ¥ BeicoTOM, paBHOIt BeicoTe CITH
Y TOJIIIIMHE CJI0s O€TOHA Ha/l BEpXHEH IpaHbio HacTuia (puc. 9).

4.13. Pacuer xene300eTOHHOM IUIUTHI ¢ BHeNIHel apmaTtypoii B Buae CITH BhImomHSAIOT:

Ha TPOYHOCTh HOPMAIBHBIX M HAKJIOHHBIX CeUeHMM TIUTHI (mm. 4.12-4.19 Hactosmux



Pexomenpanuit) u ankepoBku Hactuia (1. 4.21);

Ha CMsATHE pedep TIUTHI 1O TII0CKOCTH omop (11, 4:23);

1o feopMaIvsM - OrpeieeHUI0 mporuda(min,424-4.29).

PacueT mnuThl Ha 00pa3oBaHUE U PACKPHITHE\TPEIINH B PaCTIHYTOM 30HEe O€TOHA CHH3Y (C
noBepxHoctu 3akpeiTor CIIH) He mnpoBorAuTcs. Jns BepxHed MOBepXHOCTH OeToHa
HAJIOMOPHBIX 30H OH BBIMOJHSETCS TOJIBKO B CIydasX YCTAHOBKM PAacueTHOM HaJIOMOpHOU
ruOKOi apMarypsl, CO3Jaroeld HEpaspe3sHOCTh KOHCTPYKIMHU, KaK JJIS >KeIe300€TOHHOTO
M3ru0aeMoro IEeMEeHTa ¢ 0OBIYHBIM apMupoBanueM 0e3 yueta CITH.

Puc. 8. PacuerHas cxema IuIMThl IPU OTCYTCTBUHM T'MOKON apMaTypbl B HJIONOPHOM 30HE

Puc. 9. PacuetHoe ceueHue IiifEpl B IposieTe (BhIILITAMIOBAaHHbBIE pU(BI B CEUCHUH YCIIQBHO
HE MTOKa3aHbl)

4.14. Ilpu pacuere APOTHOCTH CEUEHUH TUIUTHI HEOOXOIUMO:

YUUTHIBaTh paQeTy™ MOHOJUTHOTO OeToHa U NPOoGUIMPOBAHHOIO (HACTUA, CUHUTATh
conpoTuBiieHHE, O€roHa PaCTSIKEHUIO PaBHBIM HYIO, & COMPOTHUBIICHUE CKATHIO PABHBIM
pacuyeTHOMY ‘€OIIPOTUBIICHUIO Ry, C paBHOMEPHBIM pacipeeieHueM HalpsKEHU 10 CKaToi
30HE CEUCHUST;

paccmarpuBath HamnpsbkeHns B CIIH paBHOMEpHO pacHpeneneHHbIMM [0 BBICOTE U
PaBHBIMH PAac4€THOMY COIPOTUBJICHUIO JMCTOBOM CTaJW Ry C BBEACHUEM I HACTUIIA C
pudamu korddunmrerTa ycinopuit padboTs y,=0,8.

Hanpspxkenus B ruOKoil apmatype NPUHUMAIOTCS PAaBHBIMH PAaCUYETHBIM CONPOTUBIICHUSAM
Rs 11 Ry ¢ BBEICHHEM COOTBETCTBYIOIMNUX KOA(DPHUITMEHTOB YCIOBUI PabOTHI.



4.15. Pabouasi BbICOTa CEUCHMS /, NOJKHA ONMPENEIThCS KUK PACCTOSHUE OT KpaiHeil
CYKaTOM TpaHU IUIMTHI 10 TOYKHU MPUII0KEHUS PAaBHOACHCTBYIONIEH PACTATMBAIOIINX YCHINH B
CTaJIbHOM MPO(QHUINPOBAHHOM HACTHJIC U THOKOH apmaType.

4.16. I'panuuyHOE 3HAYEHUE OTHOCUTEIBHOM BBICOTHI CXATOMW 30HBI CEUEHHS IIIUTHI
HAXOJAT 1Mo Gpopmyne

Ea=0l+RI-0/1D)/ o] )

T7€ @ - XapaKTEePHUCTHKA CKaTeH 30HBI (1 Tspkenoro 6erona w=0,85-0,008Ry; nis 6eToHa
Ha mopuctoM 3anonHutenae ®=0,8-0,008R,); R - Haubombmias W3 BEIUYHH PACUYECTHBIX
COTIPOTUBIICHUN OETOHA “PACTSHKEHUIO HACTWIA WM TUOKoW apmatypbl, MIla; osg -
HanpspkeHue B apMatype (1. 3.12 CHull 2.03.01-84), MITa.

[Tpu monbope ceueHuid TIIUTHI PEKOMEHIyeTCsl COOI0IaTh yeinoBue x<{ph,. EcnuoHo HE
coOirofaercs, TO BBICOTY C)KAaTOW 30HBI MPHU pacueTe MPOYHOCTH HOPMATBHBIX \CEUCHUUN
TUTUTHI CIIEAYeT IPUHUMATh PaBHON TPAaHUYHOMY 3HAYCHHIO X=CRr/,.

4.17. IIpoYyHOCTP HOPMAJIbHBIX CEYEHUH IUIMTHI B MPOJIETE, 3aBUCHI_OT TMOJOXKECHUS
HEUTpaIbHOM ocHu. BO3MOKHBI TpH ciydas pacyeTa.

Cnyuait 1. HeifTpanbHas oCh HaxXxoguTCs B Npeleiax TOJNIIUHBNIIONKA IIJIUTHI U HE
nepeceKaeT CTeHOK nMpoduiIupoBaHHoro Hactuia (puc. 10).

Puc. 10. Cxema ycuinii B IpOJIETHOM CEYEHUH TUTUTHI PHU PACTIONOKEHUA HEUTPATBLHON OCH
B IIpCAciIax TOJIUHBI MMOJIKH TTJINTbL

BricoTy cxkaToii 30HbI CeYeHHsI ITUTHI ONPEIEIISAIOT [0 YPABHEHHUIO

j— '
Rbbf‘x_}/anAn +RsAs _RscAs’ (10)
I7e Yo - KOd(pHUUEHT yCIOBHI| padOThl MPOGUIMPOBAHHOTO HACTHJIA KaK apMaTyphbl B
HOPMAaJIbHOM CEUEHHH IIIUTHI,

[Ipu pacyere MPOYHOCTH CEHUEHHUS TUIUTHI JOJDKHO COOJIIOAThCS yCIOBUE
M., <Rb x(h,—05x)+ R A" (h, —a"),

span

(11)

11 Mpan - NU3THQAIOMINIT MOMEHT B PACCMaTPUBAEMOM CEUEHUU ITUTHE, HiM.

Canyyaii 25 HeltiTpanbHas 0Ch HaXOAUTCS B IpeZeiax, BHICOTHI peOep TUIUTHI U MepeceKaeT
CTEeHKH npoduaupoBaHHoro Hactmia (puc. 11).

BrIcoTy c3kaTOM 30HBI IUIUTHI ONPEAENISIOT U3 YPABHEHUS

R,|p'x+ (b, =Y, |+7,R |4, +28xh )|+ R A, =
— 7, R[4, 2u(h, +h, - )|+ R 4, (12)



N 2
rae A’y - MIOmAAb CEYCHUS BEpXHEH MOJKH oxHOoro/rodpa Hactuma, cM; A, - TO XKe,
HIDKHEH MOJIKH.

Puc. 11. Cxema ycuinii B IpOJIETHOM CEYEHUH TUTUTHI PHU PACTIONOKEHUH HEUTPaTbHON OCH
B IIpezieniax pedpa ceueHus

Puc. 12. Cxema ycuinii B IpOJIETHOM CEYEHHUH TUTUTHI PHU PACTIONO0KEHUN HEUTPATBLHON OCH
B nosnke CITH

[Tpu pacuere MPOYHOCTH CEYEHUS IIUTHI JOJIKHO COOMIOAATHCS YCIIOBUE

span

M SRS, +7,R, |8, +t0c=h) +1h=x)" + 8", [+ RS, + RS, (13

rae Spx - CTATHUECKUM MOMEHT IUIOIIAAHM CCUSHHUS CXKATOr0 OETOHA OTHOCUTEIBLHO OCH X, CMS;
S’h, S7'h - cTaTHYECKHE MOMEHTHI TIJIOIIAaA COOTBETCTBEHHO BepxHEW M HrbkHel nosiok CITH
OTHOCHUTEJILHO OCHU X, CM3; Ssx, S sx/™, GTaTUUYECKHUE MOMEHTHI INIOIIAJH COOTBETCTBEHHO
pacTSIHYTOM M CKATOM apMaTypblOTHOCUTEIHHO OCH X, M.

Canyuaii 3. HeliTpanbHast OGE)HaXOAUTCS Ha YPOBHE BEPXHEH MOJIKH MPOYUIMPOBAHHETO
Hactuna x=hs (puc. 12).

[Ipu pacdere NPOYHOCTH €CUEHUS TUIUTHI TOIDKHO COOTIOAATHCS YCIIOBUE

M, SO5Rb W +y,R, (A", h, +th,)+

+R A, (h,—a)+ R A", (h, —a"). (14)

Ecnu npu onpeneneHnn BHICOTHI cxkaToil 30HbI 110 popmyne(10) x>ky, a mo ¢popmyne (12)
x<hg, TO IPOYHOCTh HOPMAIBHOT'O CEYEHHUS TUINTHI ONPENEIIAIOT IO CiIydato 3.

4.18. Pacuer mpO4YHOCTM HOPMAJIbHBIX CEUEHUH IUIMIbI Ha €€ MPOMEXYTOUYHBIX OIOpax
BBINOJIHAETCSI TOJIBKO B CIy4asX YCTaHOBKM pPacyeTHOM HaJomopHOW TI'MOKOH apMaTypsl,
o0ecrieynBaroIeil Hepa3pe3HOCTh KOHCTPYKIUH. [IpOYHOCTh HOPMAIBHBIX CEUCHHH IIHTHI
ONpENeNA0T Kak JJs CEYEHUH Kene300€TOHHBIX 3JIEMEHTOB, apMHUPOBAaHHBIX T'MOKOM



apmatypoi, mo CHull 2.03.01-84 6e3 yuera cTanbHOrofIpeduInpoBaHHOTO HACTUIIA.

4.19. IIpo4yHOCTH CEYEHUU, HAKJIOHHBIX K ATPOAOJBHOM OCH TUIUTHI TEPEKPBITHS,
pacCUYUTBIBAIOT HA JCHCTBUE IMONEPEUYHON CWJIBL\YTOJ HAKJIOHHOW TPEUIMHBI NIPUHUMACTCS
paBHBIM 45° Kk Topru3oHTANBHON ocH (puc. 13)ITph 3ToM MOKHBI COOMIOIATHCS YCIOBHS:

O<O01TR 2t +3ZR A, +O,; (15)

Q<03¢,,0,R,(b+b'/2)h,, (16)

rae 0,17Ryh,2t - monepeunde ‘ycuire, BOCIPUHIMAaEMOE CTEHKaMU HACTHIIa B OJHOM rogpe;
YR¢wAsw - CyMMa TONEPEUYHBIX YCHIIMM, BOCIPUHUMAEMBIX IONEPEUYHBIMU CTEPKHSIMH,
IepeceKaroIiMU HaKIOHHOE ceueHue; )y, - MONepedHoe YCUIIUe, BOCIPUHUMAaeMOe OETOHOM;
Ow1 1 Qv - K0dpdunmenTsl, npuaIMaembie mo CHull 2.03.01-84.

Pic| 13."Cxema ycuiinii B HAKJIOHHOM CEYEHUH TUIMTHI MPU pacyeTe ero MpoYHOCTH Ha
JEUCTBUE MONIEPEYHON CUIIBI

Homnepeunoe ycunue Oy, BOCIpHHUMAEMOE OETOHOM, ONIPELIISIOT IO (hopMyIie

0, = o+, +p)R, (b+b) /2% |/ h

NI

0, ={lpsi (1 + 9, )R, (b + )1 2]% |/ b, (17)

rne pu(l+erte,) - koapduuments!, npuaumaemsle mo CHull 2.03 01-84, BBogMMBIE mpu
HaJIUYUHM TIOTIEPEUHON apMaTyphl; @ua(l+e,) - xkodddunments, npuaumaembie mo CHull
2.03.01-84, BBOIMMBIE NIPU OTCYTCTBUM MTONEPEYHON apMaTyphbl.

4.20. Ilpu nuHAMUYECKUX BO3JCHCTBHSAX B pacyeTe Ha MPOYHOCTh HOPMAIBHBIX M
HAKJIOHHBIX ce4eHud miuTel B Qopmynsl (10) u (12)-(15) BBOAWUTCS IOMONHUTEIHHBIN
kodurmeHt YCIIOBHI paboTHI, CHYDKAIOITU T pacyeTHoe COTPOTHUBIICHUE
npoMIMPOBAHHOIO HACTUJIA B 3aBUCHMMOCTH OT KO3(pPHLIMEHTa aCHMMETPHH LMKJIA p: MPH
p=0,7 y1=0,6; ipu p=0,8 y,=0,7; opmyp=0,9 y;=1.

Kosddunment ycrnoBuit padOTH, CHIDKAIONUN pacdyeTHOE COMPOTUBICHUE THOKOU
apMaTrypsl pU TMHAMUAYECKUX Bo3aecTBUIX, mpuHuMaeTcs mo CHull 2.03.01-84.

4.21. Ilpounocts ankepoBku CIIH B GeToHe ompenensioT i KpalHUX MpPoJI€TOB’ IUIUTHI,
CUMTas OT KOHIIOB 3JIEMEHTOB HACTUJIa Ha CBOOOAHBIX OMOpax.

Pacuer aHkepOBKM\BBITOIHSIOT UIi HOPMAJIBHOTO CEYCHHS TUIMTHI B MCETE HAOOJBIIEro
U3ru0aroIIero , MOMeHTa, B YETBEPTHU IpoJieTa U B MECTaX MPHIIOKEHMs!, COCPEIOTOUEHHBIX
Harpy3ok. LIpimsToM JOIKHO COOMI0IaThCS YCIOBHE

Mspan S(T'an +17,

o )z, +m,, R Az (18)

rae Tan - CONPOTHBICHHME AHKEPOBKM CIBHIY Ha OnoOpax nmo KoHuam Hactuina, H; Tyr -
conpoTtuiieHue pudoB, pacnonoxkeHHbIX Ha cteHkax CITH, caury, H; z,, zs - paccTostHus oT
PaBHOJEHCTBYIOIEH YCUIIUS CXKATUS B CEUYEHHM COOTBETCTBEHHO [0 PABHOJAEHUCTBYIOLIEH



YCHIIMSL PACTSDKEHUST B CEUCHMHM HACTWiIa W B THOKOW apmarype, cMm (puc. 14) mpu
onpezaenenuu x no Gopmynam (10) u (12); may - KOIPPUIUEHT ycIOBUI pabOTHl aHKEPOBKHU
CTEpXKHEBOW apMaTyphl, MPU PACCTOSHUU PACCMATPUBAEMOTO HOPMAIHHOTO CEUEHHUS OT
KOHIIa cTepxHs L-h (cMm. puc. 16), paBHOM-HIY 0o0Jiee JTMHBI 30HBI aHKEPOBKH apMaTypbl
Man=1, TP MEHBIIIEM PACCTOSHUU Mn=(Lic/t)/ iy,

Puc. 14. Cxema ycunuii pu pacueTe 1o IpOYHOCTH aHKEPOBKU
1 - nporow; 2 - ankep; 3 - CTaNbHON NMPOQUIMPOBAaHHAIH HACTHII

ConpoTUBIECHUEC\AHKEPOBKH T, MPUHUMAETCSI MEHBIIIMM, U3 TPEX YCIOBUM:
1) Tanl = klknanAanRsa’ (19)

rae kj\--Ko>(pQHUIMEHT, TPUHUMAEMBId TPU y4eTe COBMECTHOH palbOTHI IUIUTHI ¢ OaNKOi
(5i=08) m mpum pacuere Oanku Oe3 ydera COBMECTHOW paboTel ¢ twmmTon (ki=1); k -
ko3¢ PumeHT, onpeaenseMslii mo Gopmyne

k=@75YR,) |1+ 0154, )R, } 0)

HMan - YACITIO BEPTUKAIBHBIX CTEP)KHEBBIX aHKEPOB B OJTHOM rod)pe Ha KOHIE HACTHIA; A,y -
IJIOIIAb CEYEHHS OJTHOTO BEPTUKAIIBHOIO CTEPKHEBOTO aHKEpa, CMZ;

2) Tan2 = Rni'an t’ (21)

TIE [ ‘ant - TUIOIIA/Ib CEYEHHUS HACTUJIA, paccunThiBaeMmas Ha BboipbiBaHnue CITH Bokpyr aHkepoB
U ompejiensieMasl B COOTBETCTBUU C YUCJIOM aHKEPOB U UX PACIIOJIOKEHHUEM I10 puC. 15;

3) Tan3 = Rn (b + hn )t' (22)
Conpotusnenue pudos 7;if ONpeAEISAIOT 110 popmyme

A

p=05R,4,.n

rif > (23)
rae Aiir - TUIOIIaab CMATHS OeToHa mo 60KkoBoi moBepxHOCTH ofaHoro puda (mist CITH mapoxk
H80A-674-1,0 u H80A-674:0,9 paBna 0,5 eM?); Mg - YHCIIO pudoB Ha CTEHKaX, OHOro rodpa
CIIH mo anuHe y4yacTka HACTHIIa L OT paccMaTpuBaeMOro cedeHus 10 OMKaHIero KOHIA
(puc. 16). Ilpu Hamyimu B pebpax IJIMTHI THOKOW apMaTyphl YUCIO BBOMHUMBIX B Pacyer
prdOB MPUHUMACTES TI0 JUTMHE YIaCTKa, YMEHBIIICHHON Ha BBICOTY CEUCHMS TUIUTHI.



Puc. 15. K onpegenenuio iy,
1 - 6anka; 2 - HACTHIT; d - AMAMETp aHKepa (I CIIyYaeB a U 6 i yn=2a+3d; mis cnydas 6 i y,=a,+a; b, +3d)

4.22. AukepoBky THOKoW apmatypsl mpoBepstoT mo CHwull 2.03.01-84= Ecnu monHas
aHKEepOBKa THUOKOW apMaTypbl HE OOECIeYuBaeTcCsi, TO €€ pacyeTHOS( COMpPOTHBIICHUE B
dbopmysie yMEHBIIIAOT.

4.23. OnopHbIe KOHIIBI pedep TUIUTHI PaCCUUTHIBAIOT HA cMsITHE (MecTHOe cxkarue). [lpu
3TOM JOJI’KHO yJIOBJIETBOPSTHCS YCIOBUE

N<0,5R, 4,4 (24)

3necs N, - onopHas peakius Ha oguH rodp, H; 4jo. - Tutomans cMatus (MECTHOTO CXKATHS),
cM, ofipenensemas no popmyiie

Aioczbaa

rae b - mmpuHa peOpa MO HU3Y TaBPOBOTO CEUYEHHS IUIUTHI, CM; @ - JJIMHA IUIOIMIAJIKH
OIMpaHus, paBHAs MIUPUHE IIPOrOHA, CM.
4.24. TIporu6 mIMTH TEPEKPHITUS PACCUUTHIBAIOT IO opMyIie

foo=fo+ fiu S1/1506. (25)

TA€ fro - MPOruO >Kene300€TOHHOM TUIUTHI MEPEKPHITUS OT JCHCTBHUS HAarpy30K B CTaJHUH
SKCIUTyaTaruu (0e3 ydera COOCTBEHHOHW MAacChl), CM; fadd - JOMOJHHUTEIBHBIA TPOTHO
KeJIe300€TOHHO MITUTHI BCIEICTBUE OJATIMBOCTH aHKEPHBIX CBSI3€H, CM.

4.25. Pacuer nporuba sxene300eToHHOI muuThl, apmMupoBanHoi CITH, BbeimomHsercs mo
dbopmynaM CTpOUTETbHON MexaHWkH. [Ipy HamWMUMM pacyeTHOW HAIOMOPHOW THOKOM
apMaTypbl, CO3JalolIeil Hepa3pe3HOCTb ¢ NEPEKPHITHs, pacdeT Nporuda peKoMeHayeTcs
BBITMOJHATH KakK Ui HEpa3pe3HOH KOHCTPYKIUU.

[Ipu oOTCyTCTBMM HaJONOPHOMW 4 FOKON apMaTypbl MPOrud Kene300€TOHHOW IUTUTHI
MEPEKPBITUS ONpeesieTcs KaK. JIs-0JHOIPOJIETHOW CBOOOAHO ONMUpAroNIeiics KOHCTPYKUNN
1o ¢opmyie

f..=/r)si’, (26)

riae 1/r - pacyeTHasi KpUBU3HA TUTUTHI HA YYacTKe ¢ HAaMOOJIBIINM M3THOAIOMIMM MOMEHTOM; §
- KO3 UIHEHT, PaCCUNTHIBAEMBbIii 110 TadI. 3.

JIOTIOMHATEMbHBINA MPOTrn0 Kene300€TOHHOM IUTUTHI fdq PEKOMEHIYETCS ONpPEAETSATh Kak
JUI OIHOTPOJICTHOM Oalku ¢ MOMEHTaMHM Ha omopax me.\popmyne (26), mpuHHUMAas
koadurment s=1/8.



Puc. 16. Pacnosiexkenue pudos Ha ctenkax CITH mo ero xoHmam

1-1 - ceuenue 1o MPOJICTY-HACTHJIA B MECTC HarOOJIBIIETO 1/13r1/16a}0mer0 MOMCHTA, B YCTBCPTHU NIPOJICTA, B
MECTax MpUIOKECHUA COCPEAOTOUYCHHBIX CUJT; 1 - cTanbHOM HpO(bHHHpOBaHHLIﬁ HAaCTUII; 2 - BBIIIITAMIIOBAHHEIE
pI/I(l)LI; L - JJIMHA y4aCTKa pacIiOJIOKCHU pI/I(l)OB Ha CTCHKAaX HAaCTUJIa, YUYUTBIBAEMBIX B PACUCTC €T0 aHKCPOBKU

o ¢popmyine (23)
4.26. KpuBu3zHy, 3HaueHHWE KOTOPOM BXOAUT B (opMynbl sl pacuera mporuoda,
BBIUUCIISIIOT TI0 (hopmyIie

1/r= (Mn,span Dy ) /(Ired Eb Dpi )9 (27)

rae Myspan - HAuOONBIIMKA M3rHOAOIMUN  TONOKUTEIbHBIA MOMEHT B IpOJETe OT
HOPMATHBHOM HArpy3Ku, Py KOTOPOH ompenesnsercs mporud, 6e3 yuera coOCTBEHHON MacChl
wuThl, H'M; Iieg - MOMEHT MHEPLIUH TPUBEACHHOTO CEYEHUS\IUMTHI B IpoJieTe 1o . 4.28 u
4.29 macrosmux PCkoMenmamui, CM4; ®bl, Pp2 - KOI(DQUIMEHTHI, YIUTHIBAIONINE BIUSHUC
COOTBETCTBCHHO KPATKOBPEMEHHOW W UIMTEIhHOW TQI3ydecTH OeTOHa, MPUHUMAeMbIe IO
CHul1.2.03.01-84.

Tabnuua 3
CxeMa IpHII0KEHUST Harpy3KH S
4
—t /12
T P
(3-a%)24

m m
(5_______3) 5/48

{IImm g 1/8

. Sm— Y

Ecnu npu pacuere nporuba y4uThIBalOTCS KPaTKOBPEMEHHBIE U JUTUTENbHBIE HATPY3KH, TO
pacueTHas KpUBHM3HA NMPUHUMAETCS PABHOM GyMMe KpPUBHU3H, ONpeAessieMbIX 1o (opmyie
pa3zenbHO A U3ruda Harpy3kaMu KpaTKOBPEMEHHOT'O U UTUTENILHOTO JIEHCTBUS:

Lhr=1/r+1/r,. (28)

4.27. JIONOJHUTENbHYIO KPUBU3HY 1/raqq4, OOYCIIOBIIEHHYIO TMOAATIMBOCTHIO aHKEPHBIX
CBSI3CH, IO KOTOPOW ONPEICNseTCs IOMOJHUTEIbHBIA TPOTHO IJIUTHI, BBIYHCIAIOT TI0

bopmyie
1/r,, =k'AN0,75ih,). (29)

3nech k= \k03(puLmeHT, TpUHUMAaEMBId PaBHBIM 2 Ui OJHOHWPONETHBIX nT; 1,5 n 1 -
COOTBETCTBEHHO I KpailHMX M CPEIHMX IPOJIETOB HEpa3pe3HbiX muuT; 1,5 - i cpeaHux
IIPOJIETOB HEpa3pe3HbIX IUINT, sBistommxcsa kpaitHumu, fmg CIIH; A - caBur Hactuiia

OTHOCHUTEIIEHO OETOHA, pacCUMTHIBAEMBIH 110 hopMyIie:
A=M, . A)/]e,(h, —05x)-(4, + 4,)]

n,span

(30)




TIe & - KOO UIMEHT )KECTKOCTH aHKepa, ONpeesieMbiil Ho hopMmyie
€a=0,15nandEh; (31)

Man - YUCIIO BEPTUKAIBbHBIX aHKEPHBIX CTEp>KHEH B OJHOM rodpe Ha paccMaTpuBaeMoOn
orope.

4.28. MOMEHT WHEPIUHU MPUBEACHHOIO CEYCHHS TUIMTHI B MPOJIETE CIEAYET ONPENesiaTh
OTHOCHUTEJIBHO €ro IeHTpa TsDKEETH, NpUHUMAs KOd(QUIIMEHThl NPUBEICHUS IUIOIMIAIH
CEUEHHUS apMaTyphl K IUIOMIAIA0ETOHA Oy U O PABHBIMU OTHOIICHUSM MOJAYJIEH YIPYTrOCTH:

a, :En/Eb; (32)
aS:ES/Eb. (33)

IIpn pacuere MOMEHTAa MHEPLUHMH MPUBEACHHOIO CEYEHHMS IUIMTHI ILIOIIAIb PACTSIHYTOTO
0eToHa MCKITIOYAIOT, MoJIarasi BO3SMOXXHOCTh 00pa30BaHUs B HEM TPEIIIHH.

4.29. TlonoxkeHWe 1EHTpAa TIKECTH NPUBEICHHOTO CEUCHHS ILIHThl, 3aHUMAeMOE
OTHOCHUTENIBHO KpalHe#l cxkaroil rpaHu OeTOHa X, MOXKHO ONpPEIeNsiTh" MO CIEAYIOUINM
dbopmynam:

a) ecnu HeUTpalbHas JUHUS, HAa KOTOPOW HAXOIUTCA UEHTP, TSXKECTH NPHUBEACHHOTO
CEUeHUs, He MepeceKaeT pedpa IIUTHI, TO

_ 2
x =S,y /b)) + (B4, 1bR+ (28, /b)), 34)
e XAged. > CyMMa NPHUBEACHHBIX IUIOMIAIEH CEUYECHHsS] apMaTyphl, CM2; Sied - CTaTHYECKHUU
MOMEHT IIOIAINA Areq OTHOCUTEIBHO KpailHEN CKaTOW rpaHu CEYEHHUS TUTUTHI, oM’ :
©0) ecnu HEUTpaIbHAS JIMHUS TIepeceKkaeT pedpo IUIUTHI, TO

X =—(ZA',, /b)++(Z4",,, /b)* +(2S",,, /b), 35)

rae XA'teq - CyMMa MPUBEICHHBIX IUIOLIAJEH CEUeHUs apMaTypbl W IUIOHIAJAM CBECOB
TaBpOBOTO CEYCHHsI OETOHA TIUINTHI, CM2; S’ted - CTAaTHYECKUM MOMEHT IUIOMAIA A red
OTHOCHUTEJIBHO KpailHEN CKAaTOM IPaHu CEYEHUSI TUTUTHI, CM3;

B) €CJIM HEUTpaibHAS TUHUS COBITAJIAeT C HUKHEHN TPAHBIO TIOJKH IUTUTHI, TO X=Ay.

CyMMy NpUBEIEHHBIX MJIOMIAACH CeUeHUS LAred M XA red BEIYUCISIOT 1O (POPMYIIaM:

24,,=4,a, +Aa, +A4 o (36)
Z:A'red = Anan * Asas + A's a + A'h 4 (37)

rae A’y - TUIOmAAb CBECOB OETOHA FABPOBOTO CEUCHHMS, CM’; Oy, O - PACCUHTHIBAIOT IO
dopmynam (32) u (33) m. 4.28 HacTosmux Pekomennarmii.

5. PACUET KOMBUHUPOBAHHOM BAJIKA

5.1. Pacuer KOMOMHUpPOBAHHBIX OalOK, KAaK WM TUIATHI, BBIIOJHSIOT sk ABYX ®CTAIUI
paboThI: BO3BEACHUS M\IKCIITyaTaIl|H.

a) B cmaouu 6@3eedenus (10 HaOOpa OSTOHOM IUTUTHI KyOmkoBoW mpouHoctu 10 MIla)
CTATHPHOW TPOLOHY PACCUUTHIBAIOT B COOTBETCTBUM ¢ TpeOoBaHuaMu ~CHull 11-23-81
"CranbpHble,_ kQHCTpyKUMu. Hopmbl mpoekTupoBaHusA" Ha Harpy3KW €OTVIACHO YKa3aHUSIM
rinaBel CHull I1I-15-76 "beronHsle u *ene300€TOHHbIE KOHCTPYKNUK MoHonuTHbIE". [lpn
3TOM pacueTHOE COMPOTUBIICHHUE CTAJN MPUHUMAIOT C KO3 GULMeHToM yciaoBuid padotsi 0,9;

0) 6 cmaouu sxcniyamayuu KOMOWHUPOBAHHBIE OQJIKA PACCUUTHIBAIOT B COOTBETCTBUHU C
YKa3aHUsIMU HACTOSIIETO pa3/ena.

5.2. PacyeT npoyHOCTH KOMOMHHPOBAHHON OAJIKK B CTAJUHU IKCILTyaTallil PEKOMEHIYETCS
BBITIOJIHSTD:




a) AN TPOroHAa, BXOJSIIETO B COCTaB KOMOMHUPOBAHHOM OalikM, - Kak CTaJbHOM
KOHCTPYKIIMU B COOTBETCTBUM C ykazaHusmy IaBpl CHull [1-23-81 Ha BoO3meiicTBUE
U3rU0aroNero MoMeHTa M, M NPOAOIbHON euilbL pacTsbkeHus I (puc. 17), ompeznenseMbIx
corjacHO TpeboBaHUsM . 5.3 u 5.4 HacTosmUX Pexomenaammii;

0) JUTS TIOJIKY TUIMTHI MIEPEKPHITUS KaKOCTOHHON MM JKeJIe300€TOHHOM KOHCTPYKIIUH - Ha
BHELICHTPEHHOE CKAaTHE IO HOPMAJIbHOMY: ceueHunto B coorBercTBuu co CHull 2.03.01-84 ot
BO3ICUCTBUS U3rHOAIOIIEro MoMeHIa M, U 0CeBOM CHIIBI cxkaTus 1, ONPEAEIIeMbIX COTJIACHO
yKazaHusMm . 5.3 u 5.4;

Puc. 17. Cxema ycunuii B KOMOMHUPOBAHHOM Oajike
1 - GeTOHHAs TOJIKA TUTUTHI; 2 - aHKep; 3 - CTABHOK TIPOTOH

B) JUIsI COCTHHCHUS TTUTHI C IPOrOHOM (QHKEPHEIE CBSI3M) - B COOTBETCTBUU C YKa3aHUSIMU
m. 5.6.

5.3y (IpomonbHbIE YCWIMS pACTSDKCHHUS B TPOTOHE W CXKATHS B TMOJKE TUIATHI IO
HOPMAIBHBIM CEUCHHSIM KOMOMHUPOBAHHOW OalK NMPUHUMAIOTCS PABHBIMH YCHIIUIO CIIBHTA
10 UX"CBS35IM:

T=vM .k I[y(E,I, +E,I,))} (38)

II€ V - pPacCTOSIHME MEXIy LEHTPaMH TSHKECTH MpPOroHa M TMOJKH IJIUTHIL, cM; ki -
KO3 PUIIMEHT, YINTHIBAIOLINI BIMAHUE BUAA HArPy3KH U MOJATIMBOCTH CBSI3€H IMPOTOHA C
IJTUTOM, KOTOPBIM oOmpenenseTcs mo Tadi. 4 B 3aBUCHUMOCTH OT JKECTKOCTH IUIHTHI;, ) -
BEJIMYMHA, TIoJy4aemasi mo hopMmylie

y=1(E A,)+1/(E,A)+Vv* (E I, +E,,). (39)

3nauenne kodhduimenta k B dhopmyne (38) onmpenensroT mo Tadi. 4 B 3aBUCUMOCTH OT
BEJIMYUHBEI A, KOTOPYIO HAXOIAT O hopMyIie
A= gV (40)
3mnech ng(gannan)/u;
San:kadEb.

i€ &y - IOTOHHBIN KO3(DQUUUCHT JKECTKOCTH; Ean - KOIPPUIMEHT KECTKOCTH BEPTUKATIHLHOTO
aHKepa Ha CABHT; Man -\UUCIIO CTEPIKHEBBIX aHKEPOB B OJIHOM TO(pe HACTUIIA; (i % 11ar MeX1y
ocsAMU TOPpPOB HACTMIIA, cM; k, - KOI(D(UIIMEHT yCIOBUN pabOThl, MPUHUMAEMBIH pPaBHBIM
0,13 npu opueHTANKY HACTUJIA IIMPOKUMHU TTOJIKaMH BHU3.

5.4. M3rudato1iye MOMEHTHI B IPOroHe M, U B TIOJIKE IUINTHI My, HAXOAAT 1o hopMynam

M, =|(M ~TVE I, |(E,I, +EL,); 1)
M, =[(M -TV)E, I J(E AL3% E, 1), 42)

rae v u T - Beraucistot no popmyse (38) m. 5.3.



5.5. llupuHy NOJKU TUIUTH by, BBOJUMYIO B Pacd€T \MPOUYHOCTH HOPMAJbHBIX CEUCHHM
KOMOWHHUPOBAHHOM OAJIKH, ONPEACIISIOT B COOTBETCTBIE C ykazanusmu CHull 2.03.01-84.

B 30He oTBepcTHil B IUIMTE LIMPHUHA €€ <IIQJKH YMEHBIIACTCS HAa BEJIWYMHY MOAPE3KU
orBepctueM. OcnabiieHue MIUTHI MOAPE3KOHMOKHO KOMIICHCHPOBATh YCTAHOBKOM apMaTyphl
BJI0JIb ITPOJIETa KOMOMHUPOBAHHOW OaIKu, BKIHOUaEMOil B paOOTY MOJIKH IUTUTHI HA CXKaTHE.

5.6. IIpodHOCTH COEIMHEHHsI TPOTOHA C TUIMTOM OOecreYruBaeTCs NpH COOJIOICHUH
yCIOBUS

I =T,, (43)

rae Ty - caBurampolee ycmiue, Npuxosineecss Ha HauOoJiee HaIPSHKEHHYI0 aHKEPHYIO CBA3b
IPOTOHA C IJIUTOH (KpaifHee oT onopsl pedpo mwinThl), H; Ty, - IPOUYHOCTh aHKEPHOH CBSI3H,
H.

Casuratomiee ycuine 77 BBIYUCISIOT 110 popmyie

T, =vRuk, [[y(E, I, +E,I,)} (44)

rae v, 9, Esg, Ev, I, Irs, 1 mpuHUMaroTcs 1o 1. 5.3; R - onopHas peakuis‘KOMOUHHMPOBAaHHOM
oanku, H; k; - koaddunmenT, onpenensemsrii mo tTabdm. 4.

Tabmnuma 4
Tun Harpy3ku
k ipu x=i/2 k. k ipu x=i/3 | k, mpu x=i/2 k. ki ipw x=i/2 k.
1 0,112 0,08 0,094 0,098 0,1 0,072 0,11
2 0,294 0,24 0,262 0,3 0,32 0,259 0,35
3 0,489 0,4 0,439 0,502 0,52 0,399 0,57
4 0,639 0,52 0,568 0,65 0,67 0,52 0,73
5 0,732 0,61 0,657 0,751 0,78 0,608 0,84
6 0,800 0,67 0,72 0,816 0,85 0,667 0,9
7 0,847 0,71 0,765 0,867 0,89 0,714 0,94
8 0,88 0,75 0,8 0,897 0,93 0,75 0,96
9 0,903 0,78 0,825 0,926 0,95 0,778 0,98
10 0,921 0,8 0,845 0,941 0,96 0,8 0,99
11 0,935 0,82 0,86 0,954 0,97 0,818 0,99
12 0,944 0,83 0,872 0,966 0,98 0,833 1
13 0,953 0,85 0,883 0,974 0,99 0,846 1
14 0,959 0,86 0,892 0,979 0,99 0,857 1
15 0,964 0,87 0,9 0,984 0,99 0,869 1
18 0,976 0,89 0,916 0,992 1 0,889 1
20 0,98 0,9 0,925 0,995 1 0,9 1

[TpoYHOCTH aHKEPHOU CBS3H, o, BEIOMPAIOT MEHBINEH M3 TPEX YCIOBUU BO3MOXKHOTO
ucuepnanus ee Hecymiei cnocQOHOCTH (1 oy, Ty 1 Th)):

1) Mo MpOYHOCTH BEPTUKAILHBIX CTEP’KHEBBIX aHKEPOB

T, = mpkpRsaAmnan, 45)

rae mp - KodQOUUUCHT yclaoBHH paboThl (mp=1 [UI1 NPOrOHOB, Haj|KOTOPHIMU HACTHUII
HENPEPBIBHbI,, 1 Ui TPOrOHOB, HAa KOTOPBIE OMUPAIOTCS €ros KQHIbI, MpH HaJIU4uu
HAJOMTOPHOMTHOKOW apMaTyphl, OOECIEUMBAIOIICH HEPa3pe3HQCTh IUIUTHl MEPEKPBITHUS;
my=0,8 Ul TPOrOHOB HACTHJA, HA KOTOPBIE OMMPAIOTCS \€FO KOHIBI, IPU OTCYTCTBHH
pacdeTHOW HAJOMOPHOW apMaTyphl B IUIUTE); M, - YHUCHO, CTEPKHEBBIX aHKEPOB B OJHOM
rodppe CIIH; &, - koadduuent, onpenensemslii o Gopmydie

k, =4,75R, /0.5 + b') /1, /|1+0.34,,)0.ln,, +0.9)R,, } (46)




2) 1o BBIKAJBIBAHUIO O€TOHA BOKPYT aHKEPHBIX CTEPIKHEH
T, =17Ry A, (47)

e A, - II0Mmab IPOSKIHH TeNa BHIKAIbIBAHNS OCTOHA HA TOPH30HTAIBHYIO IIOCKOCTD, CM”
[Ac=b (aot2h,)-hn(b’-b)] (puc. 18);

Puc. 18. K onpenenennro mionaan MpoeKIuK Tejla BEIKATbIBaHU OETOHA HA
TOPU30HTAIBHYIO INIOCKOCTD A,

3) o cpe3y OeToHa aHKEPHBIMH CTEP)KHSIMH BIOJb TPOTrOHA
Ty, =R, A n, (48)

rae A’c - Tom@aas ceueHus IUMTHI mo mmmpuHe oxHoro rodpa CIIH, CM2; n - 4YHUCIO
TUTOCKOCTEH cpe3a it OTHOTO psana (n=1), ans AByX u OoJiee psIoB aHKEPOB (1=2).

Ecmu ycnoBue (43) He coOmrogaeTcs, TO CIeNyeT JU00 YBETUYMBATh THAMETP aHKEPHBIX
CTepXKHEH M WX 4YHCIO, MO0 TMOCTaBUTh YIOPHI B COOTBETCTBUU C yKazaHWUsAMH m. 3.15
HacTosmux PexoMenmanui.

5.7. Ecin mpu NpOEKTHPOBAaHUM KOMOWHHMPOBAHHBIX OalloOK NPUHATHI yciaoBus: 1)
CTaJlbHBIC TPOTOHBI BBIMOJHAIOTCS U3 «fipekaTHbIXx mnpodwuieit; 2) CIIH opueHTHpOBaH
IMIMPOKUMU TIOJIKAMU BHU3; 3) aHKEPHBIC «CTEPKHH AuameTpoM He Oonee 14 mwm; 4) ycumnue
CIBHUIa Ha OJIHY aHKEPHYIO CBs8bs Ij ‘M €€ MPOYHOCTh 1o, pacCcuMTaHHas corjacHo M. 5.6,
paznmuuaroTrcs He Oomee uyem \Ha 20 %, TO TPOYHOCTb HOPMAIBHBIX CEYECHMI
KOMOMHHMPOBAHHBIX OalOK AONMYCKAETCS BBIYUCIATH MO (opMysiaM, NMPUBEICHHBIM HUXKE, B
3aBUCHUMOCTH OT COOTHOINEHUS BEJIMYUH HECYIIECH CITIOCOOHOCTH:

a) CTaJIbHOIO MPOKOHA HA PACTKEHHE

ng :ngAsg; (49)

0) OETOHHOM IMOJIKH ILIUTHI Ha CYKATHE

N, =R,b,h,; (50)

B) CBsI3el MPOrOHA C IJIMTON HA y4acTKe CIIBUTa OT ONOPHI 10 paCYETHOTO CEUEHUs

r'=r(i,, /'), (51)



rae 7T, Ty, T,, onpeaenstorcs no mm. 5.3 u 5.6.

Puc. 19. PacueTHble ceueHNs U CXEMbI YCHIIMN JUI pacueTa HOPMaJIbHbIX CEYEHUH B ITPOJIETE
KOMOWHHUPOBAHHBIX 0ajoK

a - i caydas 1; 6 - aus ciydas 2a; 6 - 1 ciryqas 20

Cnyuaii 1. Haumenbiiedl BennuumHOW( sBiasieTcss Ny, I'panHuia cxaTtoli 30HBI CEYECHUS
KOMOWHHPOBAHHOM OAJTKK MPOXOIUT BALOJKE TUIUTHI (puc. 19, a).
BricoTy cxxaroii 30HBI onpenestor no Gopmye

X:ng /(Rbbb) (52)
B sTom citydae mpoyHOETh ceueHUs 00ECTIEYHBACTCS TIPH COOIIOICHUN YCIIQBHS
M., <R,b,x(H =0,5h, —0,5x). (53)

Cnyuaii 2. Hanmensiel BenuunHou siBisietcss N, win 7. I'paHuliia, cxaTol 30HbI CEYEHUSI
KOMOWHHUPOBaHHOH Oanku mpoxoauT B mporoHe. Ilpu stom, eénm Np<7’, TO MONKa IUIUTHI
MOJTHOCTBIO ckarta. [Ipu Npy>T" moJsika IIMTHI CKaTa YaCTUYHQ\HA BBICOTY OT BEPXHEH I'paHH,
orpeensseMyro o GopMmylie

X=N/(Rbbb). (54)



Ecau xe IIpU 5TOM YIAOBJICTBOPACTCA YCJIOBHUC

> A '
N - ng (Asg 2A sg )ﬂ (55)
rae N - Menpmas BenuuuHa U3 Ny U 17, 4"¢)- Tuiomans BepXHEH IOJIKU IPOTOHA, CM2, TO
IpaHMIla C)KaTOM 30HBI IMPOTOHA PACHOIAraeTCs B €ro BepxHel moike (puc. 19, 6). Bepxuss
II0JIKA B pacueTe He YUUTHIBAETCS.

[IpoyHOCTh KOMOMHHMPOBAHHOM | 'OAJKM IO HOPMAJILHOMY CEYCHHMIO O0ECIIeUMBACTCS MPHU
COOJTIOICHUH YCIIOBHSI

'
M, ~SNH-h, +6',/2-x/2)+ R, Db, 5, x

span

X (h - 5sg /12— §'Sg /2) + ngé‘(hsg - §'sg _5xg )[(hcg - 5'sg )/2] (56)

sg

Ecan N<Rgy(Asg-24sg), TO TpaHUIA CKATOW 30HBI IPOrOHA MEPECEKAET €ro CTEHKY (puc.
19, 6).
PaccrostHre oT Bepxa MporoHa 10 TPaHUIIbl €r0 CKATOW 30HBI HAXOMAT 11Q [(popMyIie
a=|4, - (N/R,)-28, (b ,~6)|25. 57)
B srom crmyyae mpodHOCTH KOMOMHHPOBAaHHOM Oaiku MO , HOpMAJbHOMY CEUYCHHIO
obecrieunBaeTCs MpU COOTIOACHUH YCIOBUS
My, SNH-h, +a-x/2)+R { |b,o8h, —a-3,/2)+

span

R, 8 (@=8 1D+ [5(h, 8" 0, +6", 6, —2a)]/2 } (58)

5.8.0Y xpaiinero rogpa cTaJbHOro NpOPUINPOBAHHOTO HACTUIIA KOMOMHUPOBAHHOM Oanku
eJIeyeT YCTaHABIMBATh THYTYIO apMaTypHYIO ceTKy (puc. 20) ¢ pabounMu CTEPKHSIMU BIOJb
muporona @ 8-10A-11I uepesz 100 MM 1o AJIMHE MPOJIETA MITUTHI.

5.9. TlpoyHOoCTh KOMOMHHMPOBAHHBIX OaJOK pPACCUMUTHIBAIOT 10 HMX CEUEHUSAM C
MaKCHUMAaJIbHBIM M3rHOAI0IIM MOMEHTOM, B MECTE MPUIIOKEHUSI COCPEIOTOUCHHBIX CUJI U B
YETBEPTHU MPOJIETA.

5.10. Pacuer OMOpHBIX CEYEHWI CTaJIbHBIX MPOrOHOB Ha AECMCTBHE IMONEPEYHON CHIIBI
BBITMOJHSIOT KaK U JUIsl CTAIbHBIX Oallok, HO Oe3 yueTa keine300eTOHHON MIuThl. Ero MoxxHO
HE MPOBOJIUTH MPHU COOIIOICHNUN YCIOBUS

0<038hn,0R,,. (59)

5.11. lepopmaniuro (TporuoOsl, yribl MOBOPOTa) KOMOMHUPOBAHHBIX OAJIOK BRIUUCIISIOT TIO
dopmynaM cTpoUTENbHON MeXaHUKU. [Ipy 3TOM BXOJAIIYIO0 B HUX KPUBU3HY OMPEAETSAIOT 1O
PEKOMEHAALNSIM HACTOSILIErO pa3zena.

Ay Cemiua
_.':H 4
<

E

I A N

Puc. 20. PacnionoxeHue rHyToi apMaTypHOIl ceTKM y KpaiiHero rojpa HacTuia

5.12. IIporn6 kOMOMHUPOBAHHOM OAKM PACCUUTHIBAIOT MO (HOpMYyJIe



Joe =S+ S (60)

IZie frc - IPOrUO KOMOMHUPOBAHHOW OAJIKM B«CTAMHM SKCIUTyaTaluu 0e3 yyera coOOCTBEHHOM
Macchl NEPEKPBITHUS, CM; fsg - IPOTUO CTATBLHEIQ TIPOTOHA OT AEHCTBUS COOCTBEHHON MAacChl
HEPEKPBITHS, CM.

[MTonHyI0 BEMYMHY KPUBU3HBI H3THOAEMBIX 2JIEMEHTOB HAXOJAT 1O OpMYIIe

I/I”m:l/?"f-l—l/l”a, (61)

rae 1/ry - kpuBH3HaA 0€3,yucTa MOAATIMBOCTU aHKEepHBIX cBs3ed (l/r=1/ri+1/ry); 1/r, -
KPUBH3HA, 00YCIIOBICHHASMIONATIMBOCTHIO AaHKEPHBIX CBS3CH.

KpuBu3Ha OT KpaTKOBPEMEHHBIX HArpy30K M OT JUIUTEIBHOTO JACUCTBHS MOCTOSHHBIX U
JUTUTEIIBHBIX HArpy3o0kK 1/r; u 1/r, onpenensiercst mo popmyie

1/r= (Mn,span P2 ) /(Ired Eb Pn )’ (62)

TZI€ Pb2, Pb2 - KOO PuumenTsl, npuauMaemslie no CHull 2.03.01-84.

B pacuer [.q BBOmAT cedeHue OeToHA b/ M CEUCHHE TPOTOHA, YMHOXKEHHOE Ha O
(0=Esy/Ep - OTHOLIEHHE MOJIYJsA YHPYTOCTH CTajld IPOTOHA K MOJWIIO YNPYrocTH OeToHa
TUJTUTHI).

5.13. KpuBusHy, 00YyCIOBJIECHHYIO TOJATIUBOCTHIO AHKEPHBIX CBS3CH, BBIYUCISIIOT II0

dopmyne

l/ra = kfl/rf {IﬁoblEbIred /(goblEbIrs +¢)b2Esg]sg )J_l} (63)

3HaucHus ko3dduimenTa ky B 3aBUCUMOCTH OT XapaKTEPUCTHKHU KECTKOCTU Ai U BUAA
3AFPYKEHUS PUBEICHBI B Ta0II. 5.

Tabmuma 5
i e — 4
8 T 2 & 2
0 1 1 1
2 0,71 0,715 0,704
4 0,381 0,39 0,38
6 0,213 0,222 0,215
8 0,132 0,141 0,133
12 0,062 0,069 0,063
16 0,038 0,042 0,035
20 0,024 0,027 0,025
Ipunoocenue
[TPUMEPEI PACYETA

Pacder CIIH Ha cTaauu Bo3BeIeHHUA

Ipumep 1. J[lano: Hepaspe3Hoil TpexmposieTHbld HacTua Mapku H80A*674-0,9
OpUEHTUPOBAH IIMPOKUMIN ITONKaMu roppoB BHU3 (Wy, u Wy mo Tabm. « 1 HacTosmmx
Pexomenmanwmit). [Qnuna, Tiponera 3 M. Ha mnpodwmmpoBaHHBIE HAcTWiI € ' MOMOIIBIO
0OCTOHOHACOCOB YK/TaJbIBaeTCsI MOHOJIHUTHBIN OeTOH. BricoTa crost 6eroHa Han HactuioM 20
cM. M3rubaroinmii MOMEHT B KpailiHEeM IpPOJIETEe OT PaCUYETHBIX HArpy30kMs,.n=4100 H-M, Ha
cpenneir omope Mq,,=5000 H-m. HopmaruBhas Harpyska Ha 1 M> HacTHIA B cTaguu
Bo3BeneHus coctapigeT 3960 H. [Tonepeunas cuina ot pacuetHowHarpy3ku 5470 H.

Tpebyercst onpeaenuTh MPOYHOCTh U MPOTHO CTATLHOTOIPODUIHPOBAHHOTO HACTHIIA HA
CTa/IuM BO3BEJICHUSI.

Pacuer 1. Bemuucmiem mno dQopmymam (2} u (3) TPOYHOCTH CTAIBHOTO
poUIMPOBAHHOTO HACTUIIA B MIPOJIETE U HA OTIOPE.

B nponere no cxxaroii (y3koil) nonke




0n=Mspan/ Wx1=4100/38,59=106/MHa < 220;
M0 PACTSAHYTOM (ITUPOKOI) MOJKE
On=Mspan/ Wxo=4100/45576=89,6 MIla < 220.

[lepen pacueroM TPOYHOCTH CTAMBHOIO MNPOPHUIMPOBAHHOTO HACTWJIA Ha OIOpe
MIPOBEPSIEM MO YCIOBHIO (5) YCTOMYUBOETH CKATOM IIMPOKOM MOJIKH;

oM/ Wia < 34,3-10%(t/b;)°,
rae b=9,3-2r=9,3-2:0,5=8,3,cm (cM. puc. 5).
Takum oOGpazom,
0,=5000/45,76 < 34,3-10%(0,1/8,3)*=109,3 MIIa > 49,39.

VYcinoBue He coOmopaercs. 3HAUUT, HA ONOpE CKaTasg I[IUPOKas IMOJKa YaCTUYHO
BeIKJItOYaeTcss U3 paborel. [loatomy Wy, ompenenseM ¢ y4eTOM NpPUBEACHHOM o IMPUHBI
CKaTBIX TOJIOK HACTHUJIA, KOTOPYIO HaxoauM 1o dhopmyre (4):

b, =879/ Jo, 1= 192t (b, AJo, )} = 879/ /109,.3) %
x[1 - (192 0.09) /(8.3109.3).09 = 6,13 cin

MOMEHT CONPOTUBICHUSI CTAIBHOTO MPO(UIMPOBAHHOROHACTUIA TPU YMEHBIICHHON
HIMPUHE CHKATOH MONKU breg OIIpENeNsieTcs Mo npasuiam conpomata (W 'xn=43,4 o’ ).

CootBeretBylolIee 3HaUCHUIO W'y, CXKUMArOIIee HAPSHKCHHE B TIOJIKaX HACTUIIA Ha OTMope
paBHO;

0’,=5000/43,4=115,2 MIIa.

IMpomomkaem BBIYKCISTH 3HAUCHUS breg U COOTBETCTBYIOIIIEE €My 3HaueHHE W,
OmnpenensieM HOBOE 3HaUCHUE byeq IO (hopmyIie (4):

by = (879/4/115.2)[1 - (192-0,09) /(8.3/115.2)0,09 =597 cu.

b 3
[To HOMOTpamme puc. 6 3HAYCHHIO Dreg TOTKHO COOTBETCTBOBATh Wyy=W ;=426 c™m.
[IpoBepuB pazHOCTh MEXAY 3HAUCHUSIMU Wxo 1 W'is:

[(W’x2-W " "x2)/ W’x2]100=5000/43,4=115,2 MIIa.

CnenoBarenbHO, OKOHYATENbHOE 3HAYEHHWE MOMEHTAa CONpPOTUBIEHUs Wy, HNpUHUMaeM
paBHBIM 42,6 CM’, a COOTBETCTBYIOLIEE €My CXKMMAIOIIEe Hampskernne o,=5000/42,6=117,3
Mlla < 220, T.e. MPOYHOCTH CEYEHUS HaA OoTIope obecreueHa.

2. OnpenensieM MPOYHOCTH HACTUJIA IO [IQIIEPEYHON CHJIE 10 YCIIOBHIO (3):

QIS thy<Rys.

Ha mmpune 1 m nonepeunasi\ciuta Boctipuaumaerca 12 crenkamu CIIH: 2=12-0,9=10,8
MM, h,=80 mm, R,—=140 Mllas(pacuetnoe conpotusienue CIIH cpesy). [lonmepeunashcrina
0=5470 H.

Takum 0Opa3om, TPOYHOCTH HACTHIIA
Q/2th,=5470/10,8-80=6,33 MIla < 140.

CrnemoBaTenbHO, CEUCHHE B CTaaud BO3BEJCHUA 001amaeT JIQCTATOYHOW HECYIIeH
CIIOCOOHOCTRIO.

3. OnpenensieM HauOOJBIIUK TTPOTUO TMPODUIMPOBAHHOTO HACTUIIA B CTAJMH BO3BEIICHUS
o popmyse (6) . 4.7 HacTosiux Pexomennaruii:

fo=k(q" i EnL) +a

Jns kpaiinero nposerta TpexnpoietHoi mmtsl k~0,0088, a=0,2 cm.
Torna nporu6 HacTHIIA B CTaUK BO3BEICHHUS OyET COCTABIATH



£:=0,0088[(39,6:300*)/(21-10°-167,51)]+02=0,99 < 1/200i=1,5 cm.

CnenoBatensHo, )xecTtkocTh CITH Ha cTtagnu BO3BEHEHNS 00ecIIeueHa.

IIpumep 2. Jlano: Hepaspe3Hoi tpexuposnernoiii CIIH wmapxku  H80A-674-1,0
OPHUEHTHPOBAH y3KUMH TOJIKaMU rodpa BHI3¢ LmmHa nmposera 3 M. BricoTa ciost 6eToHa Haj
HacTiiioM 10 cM. beTroH ykianpiBaeTcs, HA MOHTa)Xe C TMOMOINBIO Oamedl. MakcuManbHBIN
U3rHOAOIMKA MOMEHT B IIPOJIETE OT,PACUETHON HATPY3KU M pa=618 kH-cM, oT HOpMaTHBHOMI
Harpy3ku 5900 H/M M, opan=500, KH-cM. PacueTHblii MOMEHT Ha cpenHell onope Mg,,=769
kH-cMm. Pacuernas nmonepeuHascuiia cocrasisier 15 kH.

Tpebyercst mpoBepUTHh EPOUHOCTH U xKecTkocTh CITH B cTagnu Bo3BeneHusI.

Pacuet 1. IlpoBepsem-ycnoBue (5):

=M Wiz < 34,3-10%(1/b3)’,

rae bi=b-2r=9,3-2-0,5=8,3 cm (cMm. puc. 5).
Taxum oOpazom,

0,=618/50,7 < 34,3-10%(0,1/8,3)*=121,8 MIla > 49 4.

Tak kak ycinoBue He coOmonaercs, cxarble mupokue noaku CLIH B Tiponere yacTU4HO
BBIKJIIOYAIOTCSI U3 Pa0OThI MpU OETOHMPOBAHMHU, B COOTBETCTBHH ‘C_ATUM HACTUI paboTaer
MEHBIINM CEYEHHEM, YTO IPUBOJUT K YBEITUUYEHHUIO Op.

Jns omnpenenehuss (QakTUUECKOrOo 3HAYEHHS 0, BOCHONb3yeMcCs NPHUBEICHHBIMH B
HacTosux PekoMeHganusx HomorpamMmamu (cm. puc. 6):

pu o,=121,8 MITa W’ ,=42.4 c\’;

pi, 6,618/42,5=141,5 MIla W' ",=41 cM’;

P, 0n=618/41=150 MITa W’ ,=40,5 cv’.

[IpOBepsieM pa3HOCTE MOMEHTOB CONIPOTHUBIICHUS:

[(W W) W] 100=[(41-40,5)/41]100=1,2 % < 3.

Tak kak pasHHIA MEXAY MNPEAbBIAYIIMM M IOCIEAYIOUIMM 3HAYEHUEM MOMEHTA
CONPOTHUBIICHHS MeHbIIE 3 %, OKOHYATENbHO TpuHUMaeM Wo=W""",=40,5 oM.
TakuMm oOpa3om, CXKUMAFOIIEe HATPSDKEHUE B TIPOJIETE B IIMPOKUX TMOJIKAX 0, PABHO:

On=Mpan/ W '2=618/40,5=152,6 MlIla < 220.

Jns onpeneneHus: HapsHKEHUM PacTsHDKEHUS B Y3KUX TMOJIKaX B MPOJIETE MO HOMOTpamme
o0n,=152,6 MIIa naxonum 3Hauenue Wy;. Ono pasuo 40,7 oM.

CrnenoBarenbHO, pacTATHBAIOIIECEe HANPSDKEHUE B MpoJieTe (B Y3KHX IOJKAX) COCTABISET
0s-618/40,7=151,8 MIla < 220.

Paccunraem HanpspkeHus B onopHoM ceueHun CITH.

B onopHoM ceyeHuH B 30HY EUCTBUS CKUMAIOMIMX HAMPSKEHUN MOMAaeT y3Kas IMoJKa,
He TpeOyromas MPOBEPKH Ha YCTOUHMUBOCTD.

Cxxumaroniee HanpspKeHHe HA'QIIOPE paBHO:

04=769/42,76=179,8 MIla < 220.
PactsruBatomiee HanpsKeHUE B OTIOPHOM CEYEHUU COCTABIISET
0s~=768/50,7=151,6 MIla < 220.

2. Ilo ycnoButo (3) ompenensieM MPOYHOCTh CTATLHOTO MPO(GHIMPOBAHHOTO HACTHIIA TIO
[IOIIEPEYHOM, CHIIE

O/Sthy<R.=15000/(12-80) < 15,6 MITa*<\40.

CrnenoBaTenbHO, TPOYHOCTh HACTHJIA HA CTAJMU BO3BEIEHMsI KaK B MpOJIETe, TaK U Ha
orope obecrieueHa.

3. IIposepsiem sxectkocTh CIIH Ha cTanuu Bo3BeAeHUSI.

PacueTHbiii MOMeHT wHepiuu I, BXOIAmUA B (GopMyiny IS ONpenesieHdus mporuoa,



HaXxoJuM 1o Homorpamme (cm. puc. 7). Ecnu cobmonaercs-ycnosue (8), TO MOMEHT HHEPIIUH
npuHUMaeM 1o Tabn. 1 Hacrosmmx PexoMeHganyid, «4TO COOTBETCTBYET TOPH30HTAIBHON
yacTu KpuBOM Iy HOMorpammbl. Ecnmm ke ycsioBue (8) He coOiromaercsi, TO pacueTHOE
3HaYeHUuEe [x TPUHUMAEM MO HUCXOAAUIEH, ‘BETBU HOMorpammbl. I[Ipum »TOM cHauana
ompezenseM GaKTUUECKOE 3HAUEHUE MOMEHTa-CONTPOTUBIICHUST Wy,.

[Ton6upaem 3naueHue Wy, METOOM, ITOCIEA0BATEIHLHOTO IPUOIMIKEHHUS 10 TEX MOp, MOKa
UX MOCIIeAYIONIee U MpeAblaylee 3HaUeHUs He OyayT oTau4arbes Ha 3 %.

[To 3nauenuto Wy, onpenesisieM-BeTnYUHY (PaKTHYECKOTO COKMMAIOIIETO HANPSKEHUs o, U
110 HEW HAXOJUM MOMEHT MHEpUIH .

[TpoBepsiem ycmoBue (8):

My span! Wi < 57,4-10%(2/b;)*=500/50,7 < 57,4-10%(0,1/8,3)*=98,6 MITa > 83,2.

CrienoBaTenbHO, YCIOBHUE HE BBITOIHAETCS.

OmpegensieM 10 HOMOrpamMMe puc. 7 pacuetHoe 3HaueHue Iy Ilpu  MomeHTe
cOnpoTuBNieHUsT Wxo=W'y,=44,2 o’ CXKUMaloIllee HampsbkeHue a,=98,6  Mlla, a
0’,=500/44,2=113,12 MlI]a.

3HAYEHUIO 0, IO HOMOTpaMMe COOTBETCTBYET Wir=W""x,=43 oM.
IIpoBepsieM pa3HOCTH MOMEHTOB CONPOTHUBIIEHUS:

(W= W 0) W 2] 100=[(44,2-43)/44,2]100=2,7"% < 3.

) 3
[Mpunumaem Wao=W" ;=43 cm”.
OmnpenernsieM hakTHIECKOE CKUMAFOIIEe HapsHKCHUe:

0,=500/43=116,2 MIIa.

[Ipwo,=116,2 MIla o kpuBoit ans Iy (cM. puc. 7) pacdeTHbIA MOMEHT UHEPITUHU paBeH 179
4
oM
I[To ycnoButo (6) onpeaenseM mporud HacTUA:
fr=ka(q" iy (Enl)+a < 1/200i=0,0088(59-300%)/(21-10%-179)+0,2=1,32 cm < 1,5.
CrnenoBartenbno, kecTkocTh CIIH B cTagnm Bo3BeneHHS TOCTATOYHA.

PacueT mJIMTHI MOHOJIUTHOTO NEePEeKPLITUA B CTAAUH IKCILIYyaTallUH

Pacuem npounocmu ceuenuti HOpManbHLIX K NPOOOIBHOU OCU U32UOAEMO20 dNleMenma

IIpumep 3. J[aHo: MOHONHUTHAS KeNe300€TOHHAs TUIUTA ¢ BHEmHeH apmarypoit uz CITH
mapku H80A-674-1,0, A,=3,05 CM2, R,=220 MIla, y=0,8, y.=4,288 cMm. HacTun opueHTupoBan
MIUPOKON monkoil rodpa BHU3. beron kmacca B20. R,=11,5-0,85=9,78 MIla. y1,=0,85
(ko3 dunmeHT yciaoBUN padOThI, YYUTHIBAIOIIUNA JTUTEIHHOCTh JCUCTBUS HArpy3KH).
Pacuernsiit nzrudaromuit MomeHt 5000 Hoar, PacueTHoe ceuenne mpuHUMaeTcs 1o puc. 21.

TpeGyercs mpoBEpUTH MPOYHOCTH CEUEHMSI IIITUTHI B TIPOJIETE.

Pacuer. PacueTHas xapakTepucTika ¢KaToil 30HbI OETOHA paBHA!

w=0-0y008 R,=0,85-0,008-9,78=0,77.

OnpenensieM TpaHUYHOE 3HAYCHHE OTHOCHTEIBHOW BBICOTHI CXKATOW 3QHBEINOETOHA B
CEYECHUH:

SRAEWILIHR,(1-w/1,1)/asr]=0,77/[1+220(1-0,77/1,1)/500]=0,68.
['pannuHOE 3HAUYEHNE BBICOTHI CKATON 30HBI OETOHA BRIUUCIISIEM 11Q GopMmyIie
XrR=CrMo=0,68-11,28=7,67 cwm,

rae h, - pabouas BeicoTa ceueHus (h,=y.th= 4,288+7=11,288¢em).
W3 ypaBHenus (10) HaxoIuM BBICOTY CXKATOM 30HBI OETOHA:

X=(yuRudn)/ (Rob)=(0,8-220-3,05)/(9,78-16,86)=537/164,89=3,25 cm < 7,67.



Tak kak x<xg ¥ x<hy, HSUTpAIbHAS OCh PACIIOJIOKEHA B/ [IOJIKE CEUCHUS TUIUTHI, TIOITOMY
uMeeT Mecto ciydait 1 (cm. m. 4.17).
Pacuer Benem o ycnosuto (11):

M pan<Rpbx(h-0,5x)=9,78-16,86-3:25(11,288-0,5-3,25)=5178 H-m > 5000.

CrnepnoBarenbHO, IPOYHOCTH CEUSHUS O0CCTICUeHa.

Puc. 21. K npumepy. 3

Puc. 22. K npumepy 4

Ilpumep 4. JlaHo: MOHONHWTHAs JKENE300€TOHHAs IUIMTA TEPEKPHITHUS apMHUpPOBaHA
BHemHerd apmarypoir u3 CIIH mapku H80A-674-0,9. A,=2,75 CMZ, R,=220 Mlla, y,=0,8,
v=4,297 cm. HacTun opHeHTHpOBaH IMMPOKQH MONKOM rodpoB BHU3. beroH kmacca BI15,
R,=8,5 MlIla, y,=0,85. PacueTHoe ceueHne MpUHUMAEM 10 pUC. 22.

TpeOyeTcss ompeaenuTh HECYNLYH \CHOCOOHOCTh IUIMTHI MO MPOYHOCTH HOPMAIBLHOTO
CEYEHUS B MIPOJIETE.

Pacuer. HaxonuMm rpaHnuH@E\3HAYCHUE OTHOCHTEIIBHOW BBICOTHI C)KATON 30HBE ‘CRrMIO

hopmyae (9):
ER=W/[1+Ru(1-w/1,1)/osR].
3nech
osr=500,
w=0-0,008 Ry,

rae Ry,=8,5-0,85=7,23 MIla; 0=0,85,
OTKyZa

w=0,85-0,008-7,23=0,792.

Taxum oOpa3omM, morydaem:



¢r=0,792/[1+220(1-0,792/1,1)/5001=0,7.
['pannuHOE 3HAaUEHWE BBICOTHI CKATOW 30HBr O€TOHA Xr=Crh,, THE h, - paboyas BbICOTa
ceuenus (ho=y.+h=4,297+3=7,297 cm). 3Hauut,
xg=0,7%71297=5,1 cm.
BricoTta c:xaToil 30HBI CEYEHHUSI PABHA.
x=(yaRuAn)/(Rsby)=(0,8-220-2,75)/(7,23-16,86)=3,97 cMm.

Tak kak x>hy, HEUTpaIbHAasH OCh MPOXOJUT B IpeJenax BhICOTH pedpa. CienoBareibHO,
UMeeT MeCTo citydait 2 pacuera (1. 4.17 Hactosmux PekoMmennanmii).
BricoTy cxkaToii 30HBI CeUSHHS IUTUTHI onpeaessieM u3 ypaBHenus (12):

Ro[b°x+(be-b"YhelHynRu[ A v t2t(x-he) |=pnRu[A " "nH26(hnthex)]=
=7,23[(11,86x+(16,86-11,86)3]1+0,8-220[0,5+2-0,1(x-3)]=0,8-220[0,93+2.0, (8 +3-x)],
orcroga x=3,02 cm.
Tak kak x=3,02 cm < 5,1, T.e. HElTpalbHas OCb MPOXOAUT HAa ypOBHE BEpXHEH IOJKU

CIIH, umeet mecto ciaydait 3 m. 4.17 Hactosiuux Pekomenganuii.
Hecymyro ciocoOHOCTh ceueHus mpoBepsieM 1o yciaoBuio (14):

Mipan=<0,5Rubh* ek yuRo(A " "whotth?:)=0,5-7,23-16,86-3°+0,8:220(0,93-8+0,1-8%)=2984 H-m.

IIpumep 5.°1l0 naHHBIM mpuMepa 3 NPOBEPHUTH HECYIIYI0 CIOCOOHOCTH MOHOJHMTHOM
Kene300eTOHHOM TUTUTHI B TposieTe. PacueTHblil nzrudatonuii MomeHT coctapiser 8000 H-m.

Pacdet Paccmorpennas B nmpumepe 3 Hecymias ciocoOHocTh muThl 5467 H-m < 8000.
Hnsa’ e6ecnieuennst vecymen cnocooHoctr 8000 H-M mpu Tex ke pazMepax CEYCHHS TITUTHI
¢itenyer b0 BBecTH TMOKYIO apMaTypy, JH0O0 H3MEHHUTh TraOapuThl, YBEIUYHUB BBICOTY
HOJIKH.

Bapuanm 1. BBoguMm B cedenue rudkyio apmatypy | @ 12A-1II (puc. 23). R=375 Mlla,
A=1,13 ev’.

Omnpenensiem xg. Ecim B cedyeHUU IUIMTHI UMEET MECTO CMEIIAHHOE apMUPOBAHUE, TO B
3HamMeHaTeNnb (QopMynbl s {r  3amUChIBaeM HAWOOJbIIEe W3 3HAYCHHH pPacYETHBIX
COIIPOTHUBIICHUI HACTHJIA UJIM THOKOM apMaTyphl:

Sr=w/[1+Rs(1-w/1,1)/500]=0,77/[1+375(1-0,77/1,1)/500]=0,62.
Tornma
XrR=¢rMo=0,62-11,28=6,99 cm.
Haxomum BBICOTY CkaToit 30HBI OETOHA;
X=(PnRnAntRAs)/ (Rybr)=(0,8-220-3,05+375-1,13)/(9,78-16,86)=5,82 < xg.

Tak kak x<xg u x<hg pdedeTs BeaeM IO MepBoMy ciaydaio 1. 4.17 HacTOSIUX
Pexomenmanmii:

M pan=Rubix(h-0,5x)=9,78-16,86-5,82(11,288-0,5-5,82)=8040 H-m > 8000:

Takum oOpa3om, MPOUHOCT CeueHus B posieTe odecneveHa.
Bapuaum 2. ¥Y.pennunBaeM NoJKY IIUTH 10 12 cMm. OmnpenensieM BBICOTY CKAaTOW 30HBI X,
pabouyto BBICOTY-cCUeHUs A, U U3THOAIOIINI MOMEHT M:

x=(uRuAn)/(Rob9)=(0,8-220-3,05)/(9,78-16,86)=3,26 cm;
ho=yeth=4,288+12=16,288 cis;
M=Rybex(ho-0,5x)=9,78-16,86-3,26(16,288-0,5:3,26)=7879 H-m < 8000.

[Tpuaumaem h=13 cm. Torna h,=4,288+13=17,288 cwm.
3HAYUT,



M=9,78-16,86-3,26(17,288-0,5-3,26)=8416 H-m > 8000.

CnepnoBarenbHO, IPOYHOCTH CEYEHUS B MpoJieTe 00ecreueHa.

Puc. 23. K npumepy 5
Pacuer mo npo4YHOCTH HAKJIOHHBIX CeYeHHH K MPOAOALHON OCH

IIpumep 6. [lano: xenezobeToHHas miauTa ¢ BHemHed apmatypdit uz CITH mapku H80A-
674-0,9 (R,=220 MIla, A4,=2,75 cm”). HacTun pacIoyioKeH| TUPOKON MONKON rodpa BHU3.
beron knacca® B1S (Ry,=7,65-0,85=6,5 Mlla, R,=0,75-0,85=0,64 Mlla, rme 0,85 -
KOO(PPUHUEHT, © YUUTHIBAIOIIMN  [UIMTENBHOCTh “HPIJIOKEHHUS  Harpysku). Pasmepsl
nonepedHoro cedeHus AaHel Ha puc. 21. PacuerHas nomepeuHas cuiaa Ha OAMH Todp
CTaTbHOrO NpoduaupoBaHHoro Hactuina Q cocrasister 10 kH.

Ipebyercs onpenenuTs NIPOYHOCTh HAKIIOHHOTO CEYEHHUS.

Pacuer. IlpoBepsiem ycinosue (16):

0<0,30p1Ru[(b+b )/2]hs.
Koo puuuent onpenersem mo gpopmyie (74) CHull 2.03.01-84:
@p1=1-pRy,

rze f - koapUIHUEHT, IPUHUMAEMBbIH TS Tshkenoro 6erona pasHbM 0,01.
CrnenoBaTeiabHO,

¢p1=1-0,01-6,5=0,93.

PabGouas BricoTa ceueHus ho=h.th=4,288+7=11,29 cm.
Taxum oOpazom,

Q=0,3-0,93-6,5[(9,3+11,86)/2] 11,29=31 xH > 10.

CrnenoBarenbHO, YCIOBHUE YIOBICTBOPSIETCS.
OnpenenseM monepeunyio seuny (p, BOCHpuHHUMaeMyio OeroHoMm, 1o (opmyne, (17)
HacToAlMX Pexomenaanuii:

Ov={[poa(1+@u)Ros(b+D )21} /.

Koapduument \¢ps B coorBerctBuum co CHull 2.03.01-84 s, ‘pshxenoro OetoHa
npuauMaeM 1,55Kosddumuent ¢, pases 0.
Tornma

0v={[1,5-0,64(9,3+11,86)/2]11,29°} /158,63 kH.
[IpoBepsiem ycnosue (15):
0<0,17Rph,2t+Qp=0,17-220-8-2-0,1+8,63=14,6 kH > 10.

CJ'ICI[OB&TCJ'II)HO, IMPOYHOCTb CCUCHUA I10 nonepequﬁ CHJIC JOCTaTO4YHa.



Pacuer no npounocTu ankeposku CIIH-B 6eToHe NianMThI

IIpumep 7. JlaHO: MOHOJUTHAS KeIe300€TOHHAS TJIUTa ¢ BHEMIHEW apmatypoit n3 CITH
mapku H80A-674-1,0. R,=220 Mlla, 4,=3,05 ed” \Hacrin OPUEHTUPOBAH MIHUPOKUM roppom
BHM3. AHKepHBIe TP O 14A-IIl mo ogAmy B kaxkaoMm rodppe (Ry,=375 Mlla, 4,,=1,54
cm?). Beron kmacca B20 (Ry=9,78 MIla ¢ yaeToM yp=0,85). HacTui onupaercst Ha CTaJIbHYIO
Oanky ¢ mmpuHON monku b, paBHOMNWA00 mMMm. Harpy3ka paBHOMEpPHO pacmpeneiecHHasl.
HauGonpmmii u3rubaronmii MOMEHT)B cepenuue mposiera cocrasiser 4000 H-m. MomeHT B
yerBeptH nposiera 3000 H-m. Pa3mepsl monepedyHoro cedeHus NpuHATHI 10 puc. 24.

Tpebyercst mpOBEPUTH HPOUHOCTh AaHKEPOBKU HACTHIIA.

Pacuer. BoinonHsgem pacuer B cOOTBETCTBUU ¢ 1. 4.21 Hactosimux Pexomenmanuid mist
MOJIOCHI TIEPEKPBITHSI BIIOJIb MTPOJIETA ITUPUHOMN B OAUH Todp.

OmnpenensieM CONMPOTHBICHWE AHKEPOBKM HACTWJIa CIBHUIY Ha €ro KOHIAX, IpUHHMAas
MeHbliee u3 ycnosuii (19), (21), (22)

TanlzklknanAanksaa (2 1 )

rae ko3¢ duuuent k;=0,8 (yauTbiBaeTcsi COBMECTHasl paboTa ITUTHI C OAKOIT).
Haxonum uncinennoe 3nadeHue ko3 duireHra k:

k=(4,75R, ) [(1+ 0,154, JR. =(4,759,78) /(1 + 0315 1,54)3/375 = 0,42.
BBI‘H/ICJ'IHCM yCI/IJ'II/Ie caBura, BOCHpI/IHI/IMaeMOC BepTI/IKaJ'II)HI)IM aHKepHBIM CTCp)KHeMZ
Tun1=k1kianAanRsa=0,8-0,42-1-1,54:375=194,04 xH.

PacesurbiBacM yCWIIME BBIPHIBAHMS HACTHJIa BOKPYr aHKepa (Uisg KpalHero mposera
CIIH):

Tano=Rniant=220-14,2-0,1=312,4 xH.
Jiimny nnomanxu BeipeiBanus CITH onpexnensem no cinydaro a (cm. puc. 15):
ign=2a+3d=2-5+3-1,4=14,2 cm.
Haxonum ycunue paspsisa CIIH B 30He npuBapku aHkepa:

Tan3=Rn(b+h,)=220(9,3+8)0,1=380,6 xH.

Puc. 24. K npumepy 7
1 - cranpHON IPpOoGUIMPOBAHHBIN HACTIIT; 2 - aHkep O 14A-I11; 3,- nporon

Jnsa nanpHEHIIMX pacyeToB NPUHMMAEM MeEHbIuee U3 YCUMWW: Toni, Tan2, Tan3, T.€.
Tan1=194,04 xH.
[To popmyse (23) onmpenensiem ycuine caBUra, BOCIpUHIMaeMoe 0eTOHOM pu(doB:

T+i1=0,5 Ry A ifsir,

rae A.+=0,5 oM.



UYucno pudoB Ha ABYX CTEHKaX OAHOTO ropa OT KOHI@ HACTHJIA 0 PACUETHOTO CEYCHHUS
MIPUHUMAEM I10 puc. 16.
B cepenune nmpoiera

nie=(0,5in ig)/s '~(0,5)300-4)/5,9=101 pr¢h;
B I-IeTBepTI/I nponeTa
nit=(0,25i%n)/s =(0,25-300-4)/5,9=50 puchos.

rae s’ - paccrosiHue Mexay ocsimu pudos. s mapku H80A-674-1,0 (0,9) s'= 5,9 cm.
Ycunue casura, BOCIpAHEMaeMoe 6eTOHOM pru(dOB B cepeIuHe MPOJIeTa, PaBHO:

13~0,5-9,78-0,5-101=247 xH.
VYcunue casura, BOCIprHUMaeMoe 0€TOHOM pr(oB B YETBEPTH MPOJIETA PABHO:
T:i=0,5-9,78-0,5-50=122 kH.

OmpenensieM pacCTOSHUE z, OT PaBHOJCHCTBYIOMICH YCWIMS CXKaTHi. B OeToHE 10
PaBHOJCHUCTBYIONICH YCHIIMA pacTsHKeHUs B NpoduIMpoBaHHOM Haemuie. Jns sToro
BBIUNCIISIEM BBICOTY C)KATOM 30HBI X:

x=(0,8RyAn)/(Rvbr)=(0,8-220-3,05)/(9,78-16,86)=3,26 cm.
Takum oOGpazom,
zn=(ycthex/2)=4,288+10-3,26/2512,66 cwm.

[To\ ychosuto (18) mpoBepsieM MPOYHOCTh AHKEPOBKHU IO HAUOOJIbIIEMY MOMEHTY B
cepeliiHe MmpoJieTa ¥ M0 MOMEHTY B YETBEPTHU MPOJIETa:

Mpan<(TantTiif)zn;
M pano,57=(194,04+247)12,66=5584 H-m > 4000;
Mpan0,25i=(194,04+122)12,66=4001 H-m > 3000.
CrnenoBarenbHO, IPOYHOCTH AHKEPOBKH OOecIieueHa.
Pacuyer MOHOJIUTHOI NJIMTHI NePEKPHITHS MO AeOopMALTUAM

IIpumep 8. lano: MoHOMUTHAs jkene300eToHHas miuuta ¢ apmartypoil u3 CIIH mapku
H80A-674-1,0, R,=220 MlIla, 4,=3,05 CMZ, 1,=185,58 em’ Ha 1 M IIMPUHBI HACTWJIA, @ HA
nonocy b=16,86 cm [,=(185,58-16,86)/100=31,3 cm®. Hacrun pacoioKeH IIUPOKUMU
noskamu BHU3 h=12 cMm. IIponetr mmutel 3 M. beton kmacca B15, Eb=23-103 MlIla, Ry=8,5
Mlla-0,85=7,23 MlIla, M,=4125 H-m (6e3 yuaéta cOOCTBEHHOW MACCHI IIJTUTHI).

TpeOyeTcst onmpeneanuTh TPOruod MIIUTHI

Pacuer. Ilonnblil nmporu® mmThlONpeenseM COrfacHo yKa3aHusM 1. 4.24 no ¢opmyie
(25):

fn=Tretfaga<1/150i.

Pacuer BeneTcs Ay MPUBEACHHOTO CEYCHUSL.
Koadpduument npuperenust Haxoaum no ¢popmyse (32):

ow=E/Ex=2,1-10°/23-10°=9,13.
[IpuBeneHHas mIomaab CTAILHOTO MPOGMINPOBAHHOTO HACTHIIA
Ared=An0,=3,05-9,13=27,85 cm*

Crartuyeckuii MOMEHT NPUBEJECHHOTO CEYEHMsI HACTUAA “OTHOCUTENIBHO KpaliHEeW cxaTon
I'PaHU IUIUTHI PABEH:

Sred=Ared(Vethr)=27,85(4,288+8)=453,6 cv’.



Omnpenensiem mo ¢dopmyne (34) paccTosiHUE EHTPANTSHKECTH MPUBEICHHOTO CEUCHUS
TUTUTHI OT KpaitHel c)kaToi rpaHu OeToHa:

¥ =—(SA,, 10,)+(SA b)) + (28, /b,) =

= —(27,85/16,86) +/(27,85(16,86) + (2-453,6)/16,86) = 5,87 c.

BreraucisieMm MOMEHT WHEPITUU TWPHBEICHHOTO ceYeHUS [y 0€3 ydeTa OETOHA pacTAHYTOU
30HBI:

Loy =bx*/3+al, +ad,(y, +h, —X)* =
=(16,86-5,87)/3+9,13-31,3+9,13-3,05(4,29 +12 —5,87)* = 4446 cm”.
KpuBuszny 1/r oT neiicTBUsl ATUTEIBHBIX HArpy30Kk 0e3 yyera COOCTBEHHOH Macehl WIUTHI
onpenensieM 1o ¢popmye (27):
/=M span®b2)/ (LreaEb @b1)=(4125-2)/(4446-23- 10°-0,85)=9,5- 1021 /em.
[To popmyre (26) HaxoauM MPOTHO KEIE300€TOHHON TUTUTHI f. IPH s=5/48 (cM. Tabd. 3):
Jie=(1/r)si*=9,5-107(5/48)300°=0,89 cm

U JIONOJHUTENLHBIM MPOrud IUIMTHI NMEPEKPBITUS OT ACUETBHS HArpy3oK B Ipoliecce
SKCIUTyaTaluy Ipu,s=1/8 (1o aHamoruu ¢ 3arpy3Koii MOMEHTaMH Ha OIopax).

JloTIONMHUTEIPHYI0 KPUBHU3HY 1/7aq4, 00YCIOBICHHYIOTOAATINBOCTHIO AHKEPHBIX CBS3EH,
paccunThiBaeM 1o hopmyie (29).

3paucHre K03 HUIIMEHTA KECTKOCTH aHKepa BeraucisieM o popmyne (31):

£=0,151,:ndEy=0,15-1-1,4-23-10°=483 xH/cm.

Omnpenensem mo popmyiie (30) cABUT HaCTHIIA OTHOCUTEIIBHO OETOHA:
A" M, span/[€a(h16-0,5x)]=412,5/[483(16,29-0,5-4,4)]=0,06 cM,
rae x=(0,8RyA4n)/(Rvbr)=(0,8-220-3,05)/(7,23-16,86)=4,4 cm.
Brruncnsem JOMOJIHUTCIIbHYIO KPUBU3HY TJIMTHI:
1/raaa=k’A(0,75ihe)=(2-0,06)/(0,75-300-16,29)=3,27-10" 1/cm.

PaccuntriBaecMm HOHOHHHTGHBHBIﬁ HpOI‘I/I6 IIJIUTBI:

fada=(1/raaa)si*=3,27-107(1/8)300°=0,38 cm.
Taxum 06pa3oM, MOITHBIN MPOrUO IITUTHI

Jin=Fretfada=0,8940,38=1,2 cm <2

(2 cM - IpeseNIbHO JOMYCTUMBIA IPOTHO, paBHbIit 1/1507).
CrnenoBatenbHO, )KECTKOCTh IUIL! OOecTIeyeHa.

Pacder kOMOMHUPOBAHHOM 0aJKu

IMpumep 9. Jlano: kombuHMpoBaHHAs Oalika, COCTOSIIAS U3 MOHOJUTHOMN JKENEe300€ TOHHOM
IUTATHI C BHEUTHEW apMaTypoil U3 CTaJbHOTrO MpodminpoBaHHOTO HacTuia Mapkn H80A-674-
1,0 (R,=220 MHa, 4,=3,05 cm’). Hactun yinoxeH mHpoKuMH mQikdMu BHu3. Ilmmra
OTMpaeTcs Ha CTajibHbIe MporoHsl. CoBMECTHAs paboTa IUIUTHI ¢ MPOrOHaMu oOecrieynBaeTcs
BEPTUKAIBHBIMU CTEP)KHEBBIMH aHKepamu. [llar mporonos i paBen\200 cm.

ITnura: 6eron kmacca B20 (Ry=11,5-0,85=9,78 MlIla; Rx=0,9 Mlla; E,=27: 10° MIla),
BBICOTA MOJIKU TUIUTHI /=7 cM.

Iporon: 135B2 (hy=35 cM; bsg=b’sx=15,5 cMm; 0=0,6%eM; Jsg=0 'x=1,05 cm; A;=54 CMZ;
I=11600 cm"; Ryg=230 MIIa; Es;=2,1-10° MI1a; iz=600 cm).

BeprukanbHble cTepKHEBBIE aHKEPHI, U3 TOpsiYeKaTaHOM apmaTypHou cranu knacca A-III,



d=14 MM; A;=1,539 cM”. B oHOM rodpe rTHThl IpUBAPSHSI 1Ba aHKepa. Ry,=375 MIla, mar
aHkepoB u=16,86 cM, paccTosHHEe MEXAy aHKepamu 8 omgHoM Trodpe a,=7 cm, h,=13 cm.
Pacuernas Harpyska 425,2 H/cwm.

Tpebyercsa onpenenuTs NPOAOJIBHYIO CUITY { B CEYEHHUSAX, HOPMAIBHBIX K NPOJOIbHBIM
OCSM TNPOTOHA M TOJKH IUIMTHL, U CIBMIaofiee ycunue 77, mpuxonsuieecs Ha Haumbosee
HaNpsHKEHHYIO KpailHIOI0 aHKEPHYIO CBS3b.

Pacuer. OmpenensieM  MakCUMaJdbHBIH  M3TMOAONIMI ~ MOMEHT B IIpoOJIeTe
KOMOWHHUPOBAHHOM OaJTKH:

Myan=qi*/8=(425,2-600%)/8=19134 kH-cm.

[[IupuHy MOJIKKM KOMOMHUPOBAHHOM Oanku by, cornmacHo ykazanusm 1. 3.16 CHwull 2.03.01-
84 mpunumaem pasHoi 200 cMm.

Haxonum o popmyne (38) mpomonpHyto cuiny 7 B COOTBETCTBUU C YKa3aHUAMETI.S.2 1
5.3:

T=vMpanki/ [ Y(EselsgTEvlys)].
371eCh V - PACCTOSTHUE MEKY LIEHTPOM TSDKECTU IIPOTOHA U MOJIKY IUTYUTHI, paBHOE:!
V=h 2+hythe/2=T/2+8+35/2=29 cm;
L=(bph’)/12=(200-7%)/12=5717 ept':
7= 1/(EseAse) 1 /(EvA )t/ (EsglypbEr L) =
=M(2,1-10°-54)+1/(27-10%-200-7)+29%/(2,1+10°- 11600+27-10°-5717)=
=0,044-10"1/(MITa-cm?),

e, - IUIOIIaab IIOJIKH IIINUTHL, oM’
3Hauenue k; HaxoquM 1o tadi. 4. OHo 3aBucHT OT Ai
Bennuuny A BeraucisieM no ¢popmyie (40):

Ao

T'JI€ &y - IOTOHHBIN KO3 PUIMEHT KECTKOCTH, PaBHBI:
Ew=EaNan/U.
Ko puumeHT kecTKOCTH BEpTHKAILHOTO aHKEpa Ha CABHT OIIPEeIIsieM 1o GpopmyIie
e=hadEr=0,13-1,4:0,27-10°=0,049-10° MITa-cm’.
CrnenoBaTeibHO,
ew=(0,049-10°-2)/16,86=0,0058-10° MITa,

OTKyZa

A =\/O,0058-105 -0,044-10° =0,016 1/cm,
2i=0,016-600=9,6.

3nauenne kodhduimenTa k; mo Tabn. 4 mpuHumaetcs paBHbIM 0,9147Takum o6paszowm,
MPOJIOTbHAS CIBArAtoNIas cuiia 7 COCTaBIISIET:

7T=29+19134-0,914/[0,044-107-2,1-10°- 11600+ 27-10°-5717)}=445,038 kH.

Onpenensiem capuratoriee ycuiue T, MPUXOAIIeecs Ha KPAWHIOI0 aHKEPHYIO CBSI3b.
Omnopnas peakius R=qi/2=(425,2-600)/2=127,56 xH.

B 3aBucumoctu ot Ai o Tabmn. 4 HaxoauM 3HaueHUe K punmenrta k—0,79.
Cnpuraroriee ycuiue 77 paccuuTtbiBaeM 1o ¢popmye (44):

T, =VRMkT/[y(Esglsg+EbIrs)] =



—29-127,56-16,86-0,79/[0,044-107(2,1-10% 11600427 10°-5717)]=43,23 xH.

Ipumep 10. [To ganHbIM TpUMepa 9 oNPEeAESIIUTHNIPOYHOCTH AHKEPHOUM CBS3M MPOTOHA C
TUTUTOM.

Pacuet. [IpouyHOCTh aHKEpPHOU CBS3M WPOROHA C TUTUTOM CUMTACTCS OOCCIECYCHHOM IMPH
coomonernu ycnoBus 11<7,,. [Ipu 3ToM T, IPUHUMAETCS MEHBIICH U3 TPEX BEIUYUH: T g,
Ti bs T bl-

OmnpenensieM BETUYNHY HECYIHCH-CTTIOCOOHOCTHU CBSI3H 1O aHKepaM 1, 1o hopmyiie (45):

T ,an:mpkpRsaAannan-
Koadduiuent k, Haxomum 1o Gopmyie (46):
k, =4,753R, 40,56 +5)/h, /[(1+034,,)0,In,, +0.9)R,, |=
= 4,7539,784/0,5(9.3+ 11,86)/8 /|(1+0.3-1,539)(0,1-2+0.9)4/375 | = 0,348,

CABUTAIOIIEE YCUITHE

T"x=1-0,348-375-1,539-2=40,17 xH.

[To dopmyne (47) HaXOaUM BEIWYUHY HECYIEH CIIOCOOHOCTHUNCBSI3U IO BHIKAJIBIBAHUIO
0eTOHA BOKPYT aHKEPHBIX CTCPKHEH.

Tb:1 ,7RbtAc.
3nech Ae=b (do+2ha)-hn(b -b),

rae b=16386-5=11,86 cm.
Orkyna

A~=11,86(7+2-13)-8(11,86-9,3)=370,62 oM.
CnenoBareibHO
Tv=1,7-370,62-0,9=56,7 xH.

Beruncnsiem mo dopmyne (48) BenmuUMHY HecyIlel CIIOCOOHOCTH CBSI3U IO Cpe3y OeToHa
CTEPI)KHSIMHU BJIOJIb MIPOTOHA:

T bsztA ’cl’l.

3necb n=2; A’. - MIOHAAb CEUCHMs] IUIMTHI TIO0 IMUPUHE OJIHOTO Ko(dpa HaAcTHIIA,
orpenensemMas 1o Gopmyse

A’ =bihe+0,5(b+b )hy=16,86-7+0,5(9,3+11,86)8=202.66 cMm”.
Takum oGpazom
Tv1=0,9:202,66-2=36,48 xH.
CHGHOB&TGHBHO, MCHbIIAA U3, TPEeX BCIINYNH
Tn=T,=36,48 xH < T = 43,23 xH.

Tak kak Tpn<I) (cMm. npumep 9), 1 YCHIIEHHS aHKEPOBKM IUIUTHI TQ (KOHHAM Oajiok
npeaycMaTpruBaeM, yiopsl 1o mi. 3.15 u 5.6.
Ipumep 11, Mo nanabM npumepa 9 TpeOyercs OompeAeiauTb MPOYHOETh HOPMAIbHOTO

CEUeHMUsL.

Pacuer. HpoyHOCTE HOPMANBHOIO CEYEHMS 3aBUCUT OT COOTHOMICHHUS BEIUYMH Ngg, Ny,
T

Brruucnsgem o gpopmyie (49) Hecylyro crmocOOHOCTh ¢TalIbHOTO MPOTOHA HAa PacTsKEHUE
Ngg:

-

Nyg=ReeA;=230-54=1242 kH.



Hecymyto crocoOHOCTh OSTOHHOM IMOJIKM TUTUTHI Ha ‘eKaTHE ONpelelisieM Mo (GopMyle
(50):

Np=Rpbrh=9,78-200-7=1369,2 xH.
Hecymryto cmocoOHOCTH CBSI3€H MPOTOHA,C\HINTON paccuuThiBaeM 1o popmyie (51):
I'=T(T,/T)).

rae 7=445,038 xH, 7=43,23 kH(em."ipumep 9), Tan=36,48 kH (cm. mpumep 10).
Taxum oOpazom,
T"=445,038(36,48/43,23)=375,549 xH.

Tak xaxk T'<Ng m T'<Np, pacyeT BeIeM IO BTOPOMY CIy4ar II. 5.7 HACTQAIIMX
Pexomenmanwmii. J{ns aToro nposepsiem ycnosue (55):

N>Ro(Asg-2455)=230(54-2-16,3)=492,2 xH.
rae
A’=0"sh’=1,05-15,5=16,3 cm”.
[Ipuanmaem N MeHblIed U3 BeauuuH Ny u T
B pannom cnywae N=T7"=375,549 < 492,2. CnenoBaTesiibHO, TpaHUIA CXKATOM 30HBI
MIPOTOHA TIEPECEKALT, €T0 CTEHKY.
Pacuer Benem 1o ciyyato 26. [Ipunumaem N=375,549\xH.

[To dopmyne (57) onpenenseM paccTOsSTHUE OT BEpXa MPOTOHA JO TPaHUIIBI €ro CKaTou
30HBI:

@=[Asg-(N/Rs)-20so(b 'sg-0)]/20=[54-(375,549/23)-2-1,05(15,5-0,6)]/(2:0,6)=5,3 cm.
[IpouHoCTh ceueHus MpoBepsieM Mo ycIoBHIO (58):
Mpan<N(H-hggta-x/2)+Rsg { DsgOso(Nsg-a-0 "s/2)+
b 55(a-0"sg/2)H[0(Nsg-0 sg-0sg) (590 'sg-0sg-2)]/2) }
TJIe BBICOTA C)KATOM 30HBI OETOHA
x=N/(R¢b,)=375,549/(0,978-200)=1,92 cm.
Torna
M pan<M=375,549(50-35+5,3-0,5-1,92)+
+23{15,5-1,05(35-5,3-1,05/2)+15,5-1,05(5,3-1,05/2)+
+[0,6(35-1,05-2)(35+1,05-1,05-2+5,3)/2]}=24810,8 xH cm > 19134.

CrnepnoBarenbHO, IPOYHOCTH CEUEHUS ©OecreueHa.

IIpumep 12. ITo nanabM npumepa 9 TpeOyercs onpenenuTs Nporud KOMOMHUPOBAHHOM
Oanku. HopMaTuBHBINA M3rnOafQmMKii MOMEHT OT MOCTOSHHON M BpeMEHHOU Harpy30K My gpan
0e3 yueta coOCTBEHHOM MaeChl OaKy U TUIUTHI cocTaBiseT 132,75 kH- M.

Pacuer. [Iporn6 k@MOWHHUPOBaHHON OATKK HaXoauM 110 Gopmyie (60):

S et sg-
3nech
fre=(1ree)si?,

rae 1/ry - moyHas KpuBM3HA KOMOMHUPOBAHHOW Oaliku, orpexensemas o gopmyse (61).
KpuBuzny koMOuHMpoBaHHOW Oanku 1/rf OT 3KCIfyaTalMOHHON Harpy3ku Oe3 ydera
MOJATIMBOCTH aHKEPHBIX CBS3EH paccuuThiBaeM 1o Gopmyiie (62):

1/rfz(Mn,span(pr)/(]redEb§0b1)-



Haxoaum MOMEHT MHEpLUH NPUBEIEHHOTO CEUYCHUS KOMOUHUPOBAHHOMN OaJIKH:
Leq=alyH (bl 5)/ 12]+bpley St od o(v-y70),

rae a=ESg/Eb=2,l'105/2,7~104=7,78; v=29 ~cM~(cM. mpumep 9); y. - IEHTP THKECTH
NPUBEICHHOTO CEYEHUs, ONPEAeIACMbIN HO\PopmyIie

Ve=Sred/ Ared=(0AsgV)/(bohitodsg)=(7,78-54-29)/(200-7+7,78-54)=6,69 cm.
Takum oOGpazom,
Lea=7,78-11600+[(200-7°)/12]+200-7-6,69%+7,78-54(29-6,69)*=67732 cm”.
CrnenoBaTenbHO, KpUBU3HA 1/7F paBHa:
1/rf=(13275-2)/(67732-2,7-10°-0,85)=0,000031 1/cm.
Kpususny 1/r,, 00yclOBICHHYIO MOJATIMBOCTHIO CBSA3EH, onpenensiem o Gopmyite (63):
Vra=kel /re{[@v1 Eplred/(@p1 Evlist@raEselsg)]-1},
rme
L=(bp’1)/12=(200-7%)/12=5717 cm".

3Havenne kodduimenta ky HaXOAUM 1O TabJ. 5 B 3aBUCUMOETH OT Ai 110 MHTEPITOJISITHH.
Ai=10 (cm. mpumep Q). Koaddunument £=0,097.
CrnenoBarebHO, KpUBU3HA, 00YCIOBIICHHAS TOIATIIMBOCTHIO aHKEPHBIX CBS3CH, PaBHA:

1/r,=0,097-3,1-10°{[0,85-2,7-10°-346723/(0,85-2,9-10°-5717+
+2:2,1-10"-11600)]-1}=0,21-10" 1/cm.
Taxum 0Opa3oM, MoTHAsE KpUBU3HA KOMOMHUPOBAHHOM OaJIKH
1/r=3,1-107+0,21-10°=3,31-10" 1/cm.
Haxoaum nonHbIi mporud KoMOMHUPOBAHHOW OAJIKK B MPOLIECCE IKCIUTyaTalluu:
£:=3,31-107(5/48)600*=1,24 cwm.

OmnpenensieM mporud CTATBHOTO MPOrOHA OT JEHCTBUS COOCTBEHHOW MAacChl M MacChl
IIEPEKPBITHSL:

F1a=5/384[(qi"V(Eselsg)]-

rIe g - CyMMapHas Harpy3ka, J€HMCTBYIOIIasg Ha MPOrOH B CTaJWM BO3BeIEHMs, paBHas 89,1
H/cwm.
[Tonyuaem

Jsa=5/384[(89,1 6007)/(2,1-107-11600)]=0,62 cwm.
[TomHbIN TPOTHUO OANIKY fine PABESH:
fc=1,24+0,62=1,86 cMm < f=2,5 cm.

(mo CHulI 2.03.01-84)51'e. mporu0d B AOMYCTUMBIX MpEeax.
CrnenoBarenbHO, )XkeCTROCTE KOMOMHUPOBAHHOW Oamku obecredeHa.
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