HHUN XD HHHUUIIpom3nanuii

PEKOMEHIAIHUMN
M0 NPOEKTHPOBAHUIO MOHOJIUTHBIX

XKeJie300€TOHHBIX NePEeKPLITHIA
CO CTAJIbHbBIM

NpoPUIHMPOBAHHLIM HACTHIOM

Mocksa


http://www.stroyinf.ru/download-standards.html
http://www.stroyinf.ru/download-standards.html

Opnena TpynoBoro KpacHoro 3HaMeHH LleHTpasIbHBIA Hay4HO-UCCIEAOBATEILCKUM

Hay4HO-HCCJieOBAaTENbCKUN UHCTUTYT 1 MPOEKTHO-3KCIICPUMCHTAIBHBI HHCTUTYT
OCSTOHA U Xene300eToHa MPOMBILIICHHBIX 30aHUN U COOPYXECHUN
(HUMXD) (UHHHU NI Ipom3ananmif)

PEKOMEHIAOAL UH

10 IIPOEKTUPOBAHNIO MOHOJIUTHBIX
KENEe300€TOHHBIX IIEPEKPHITUN
CO CTaJIbHBIM
IPOMPUIUPOBAHHBIM HACTUIIOM

MockBa



YK 692.522

PexoMeHaanuy 0O NMPOEKTHPOBAHMIO MOHOJIMTHBIX XKeAe300€TOHHBIX NePeKPbITHH
co crambabiM Npohwmposanubm sacTwiom/HAWKD, IITHUAIIpomsnammii. — M., 2007,
43 c.

PEKOMEHIOBAHDI K u3naHuio pelueHUeM ceKUHK OCTOHHBIX U XKene3o0e-
TOHHBIX KOHCTpYKUMA HaydyHo-texunyeckoro coBeta HUM XKD occrpog CCCP.

COJIEPXAT ocHOBHbIE ITOJOXEHUS IO IIPOCKTHPOBAHUIO MOHOJIUTHBIX XeJie-
300€TOHHBIX MEPEKPHITUHA € NPUMEHEHUEM CTANBHOTO NMPOPUIMPOBAHHOIC HACTUIA B
Ka4ecTBe ONanyOKU M apMaTyphl.

PACCMOTPEHRDI Boitipocki pacyera repekpbiTHA 1 KOMOMHUPOBAHHBIX 0anoK
FUTHUT Ha CTaj¥ BO3BEHeHMS U SKCIUIYAaTalMU. YKa3zaHbl TpeOOBAHMS K KOHCTPYHPOBaA-
HUIO ¥ MaTepuanaM. JJaHbl IpUMephl pacyeTa.

PA3PABOTAHBI HUMN XD lNocecrposs CCCP (n-p texn. Hayk A.II. Bacuaves,
KaHm. Texd. Hayk B.M. Topwukosa 1ipy ydacTuu g-pa TexH. HaykK B.B. Xykoea, ”HXKECHEPOB
B.H. Henameesa, . H. Jlazoeckozo) 1 UHUWpomsnanuit I'ocerposs CCCP (kana. TexH.
Hayk P.U. Pabunosuu, uixenepsl I.E. Xanyxkoea, I.I. Opaos) coBMecTHO ¢ Yensa0uHC-
KAM NOJUTEXHUYIECKUM UHCTUTYTOM (KAaHA. TexH. HavK B.[. Koabacun, nax. A.A. Kea-
wa), Joneuxum Ipomctpoit HUUnpoexkroM (HX)xeHepst A.A. boedanoe, M.I. Kapnoac-
xuii, B.U. Karmop), Yenabunckum I[pomcrpotHU MnpoekroM (Karm. TexH. HaykK b.B. Ky-
yep), npoeKTHbIM NHCTUTYTOM Ne 3 MuHtipoMctposs CCCP (kann. TexH. Hayk A 4. 1lo-
doavckui, uHXeHepbl A.H. Panonopm, 10.3. [easmar), MOCKOBCKUM apXUTEKTYPHBIM
HHCTHTYTOM (KaHa. TexH. HayK B.H. Ionocoe) n I1HV W 11poekTcranbKoHCTpYKUMS (KaH .
TexXH. HayK D.JI. Aipyman, uex. H.A. [pucopvesaq).

1 nHXeHepHO-TEXHUYECKUX pADOTHUKOB IIPOEKTHBIX U CTPOUTENLHEIX Opra-
HU3AHH.

JamMeuaHns H OPeLIOXEHHS Ho coiepXanuio Pexomenaanuii mpocnd0a Hampas-
JIATh:

HUMXDB: 109389, Mockea, 2-a Hucmumymckan ya., 6

n HHHU NI pominammin: 127238, Mockea, /Imumpoeckoe wocce, 0. 46.
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OCHOBHBIE BYKBEHHBIE OBO3HAYEHHUA
Ycuiand OT BHEHIHMX HArpy30K B NONEPEIHOM CEYCHHMH JJIEMEHTOB

N3rubaromim MOMEHT
ToriepeyHast cuna
NpOIOJbHASA CHIa PacTsDKCHUS (CXKaTusl)

XapakTEePUMCTHKH MATEPHAJIOB

PaCYETHOE COIMPOTUBICHHUE OETOHA OCEBOMY CXKATHIO

PACYCTHOE CONPOTUBICHUE OCTOHA OCCBOMY PACTSDKCHUIO

pacyeTHOE COMPOTHURICHUE CTAIBHOTO IIPOPWIMPOBAHHOIO HACTWIA PACTSLKEHUIO
PacyeTHOE CONPOTUBJICHUE CTAJILHOIO IMpOoUIMPOBAHHOIO HACTWIIA CPE3Y
pacyeTHOE COMPOTUBIICHUE CTEPXHEBOU apMaTyphl PaCTSIXECHUIO

pacyeTHOE COITPOTUBJICHUE CTEPXHEBOM apMaTyphl CXaTHIO

PacyeTHOE COTIPOTHUBIICHHE CTCPXKXHEBOHU IMOIIEPEYHON apMAaTyphl PACTSLKECHUIO
PaCYETHOE COIIPOTUBICHHUE aHKEPHOTIO CTEPXKHI PACTTKEHUIO

pPacyeTHOE CONPOTUBICHUE CTAIM IIPOIrOHA PACTIKECHUIO, CKATHUIO U U3rUoy,
coorBercTBYIOIee CHuUII 11-23-81 «CrajipHble KOHCTPpYKIIUM»

HAYAJIbHBIA MO/AVIIb VIIPYTOCTH O€TOHA IIPU CXKATHUU U PACTIKEHUU

MOIYJIb VIIPYTOCTH CTAIHHOIO IMPpOPWIMPOBAHHOIO HACTHUIA

MOIYJIb VIIPYTOCTH CTEPKHEBOM apMaTyphl

MOIYJIb YIIPYTOCTU CTaJIXA IIPOroHa

KO3 @ULIMEHT YCIOBUI pabOTHI CTAJIBHOTO IIPOPUINPOBAHHOIO HACTWIA

XapaKkTepHCTHKH CeYeHHS ILUTMTHI

[IIAPHUHA ITOJKH TaBPOBOIO CCYECHUA IUINTHI, IIMPHHA OTHOIo rodppa CTAILHOIO
IpOoPWIMPOBAHHOIO0 HACTWIA

[IIMPpUHA peOpa 110 HU3Y TABPOBOIO CEYECHHUS TUINTHI, IMAPUHA HWXKHEN (Orop-
HOH) IrpaHu CTAIBLHOTO MpOPHIUPOBAHHOIO HaCTHIA

[IIMpHUHA pedpa MO BEPXY TAaBPOBOTO CEYECHUS TUTHUTHI

IIIUPUHA TUTOCKMUX YYAaCTKOB CXATHIX ITOJIOK, PaBHAS PACCTOSIHUIO MEXAY KpasiMU
BBIKPYXEK

BBICOTA TaBPOBOI'0 CEYECHUA TUIMTHI

BBICOTA CTAJIBHOIO NPpOMWINPOBAHHOIO HACTWIA

BBICOTa OCTOHHOM ITOJIKM TaBPOBOT'O CEYEHUS IUTHUTH

pabdoyas BBICOTa CCYCHMS, paBHAsA pacCTOSIHUIO OT CXaToyl rpaHU OeToHa IO
PaBHOAECHUCTBYIOIIEH YCWINMM PACTSLKEHUS B CTAJIBHOM NMpodMIMpOBaHHOM Ha-
CTUJIE U CTEPXHEBOU apMaType

TONIIMHA JIMCTa CTAILHOIO NMpOodWIMPOBAHHOIO HacTWIA

BBICOTA CXAaTOH 30HBI O€TOHA

PacCTOSIHKE OT Y3KOH IpaHu IrpodWINPOBAaHHOIO HACTWIA O €ro LIEHTPa TSLKECTU
pPacCTOIHUA OT PaBHOACHUCTBYIOIECH YCWINM B CTEPXKHEBOU apMaType COOTBET-
CTBEHHO B pacTAHYTOM M CXaTOM 30Hax Ao Onvkaniuei rpaHud cedeHUs
HOMUHAIbHBIY THAMETD aHKEPHOTO CTEepKHA

[IPOJIET TUIUTHI

IUTOIIAAb BCETO OeTOHA B MOIIEPEYHOM CCUYCHHUU TIIUATEHI

TUIOLIAAL CEYEHUSI CKAaTOM 30HBI OeTOHA

IUTOINAAb CEUYEHHMS OXHOIO rodpa CTaIBEHOroO NpoduinpoBaHHOTO HACTWIA
TUTOIIAAA CCYCHUSI CTEPKHEBOM apMaTypbl, paclOOXECHHON COOTBCTCTBCHHO B
PaCTAHYTOM M CXaTOM 30HAaX, OT HCUCTBHUSA BHCUIHHUX CUI

IDIOIAh CEYEHUS IOINEPEYHOU CTEPXHEBOU apMaTyphl
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IUIOLIAND ITPUBEACHHOIO CCUYCHUS TUTUTHI

IUIOLIAAG CCYCHUSI aHKEPDHOTO CTEPXHS

MOMEHT WHEPLMHU CTAIBHOIO NMpOPIIMPOBAHHOIO HACTWIA
COOCTBEHHBINT MOMEHT UHCPLHU TUIUTHI

MOMCHT WHEPLHH IMPUBEICHHOIO CEYEeHMUT TUIUTEI

[IpOru0 TUTUTHI OT HArpy3kH, OOYCIOBJICHHBIN AedopMaliveil n3ruba

XapakTepHCTHKA CeYeHHs KOMOMHAPOBAHHOM OaNKH

IHMpHAHA CCYCHUS KOMOUMHHUPOBAHHON OaIKM

BLICOTa KOMOMHUPOBAHHOW OaIKM

BBICOTA ITPOTOHA

IIMPHHA IOJIKM COOTBETCTBECHHO 10 HU3Y M BEPXY IIPOTOHA

TOJIIHWHA COOTBETCTBEHHO HUVXHEN U BEpXHEH ITOJKHU IIPOroHa
TOAIHA CTEHKH IIPOTOHa

JJIMHA TpoJIeTa IPOTroHa

COOCTBEHHBIA MOMCHT MHEPIIMY IIPOroHa

IUTOINAAL CEYCHUSI CTaJIbHOTO IIPOTOHAa

IUTOIAAh CCYCHUS ITOJKU IINUTH B KOMOMHUPOBAHHOM Dake



1. ObIIME 11OJIOXEHUA

1.1. PexoMeHgaliy pacripoCTpaHAIOTCS Ha NMPOEKTHPOBAHNE MOHOJIUTHBIX XEJIe30-
OCTOHHBIX IIEPEKPBITUN U HMOKPBITUHA C IIPUMEHEHHUEM CTAJILHOIO NPpOGWIAPOBAHHOIO Ha-
ctwia (CIIH) B kauecTBe HeCheMHOI ONAJIYOKH W BHEWIHEH apMaTyphl IUIMTHI.

1.2. IIpu npoexrupoBanu KoHcTpyKuMii ¢ CITH Heobxommmo cobmmomath TpedoBa-
aua CHull 2.03.01-84 «beronnnle u xene3odberoHHble KOHCTpYKIMU»*, CHull 11-23-81
«CranpbHble KOHCTPYKUMM» ¥ HacTosimuX PexoMennaumii.

1.3. MOHOJIMTHEIE XKee300€eTOHHBIE MEPEKPHITHS CO CTAIBHBIM IIPpOoOHWINPOBAHHBIM
HAaCTWIOM PEKOMCECHAYETCS NPUMEHSITH IIPHU BO3BECHACHHUM MHOTOATAXHBIX IIPOU3BOACTBEH-
HBIX U OOLIECTBEHHBIX 3MaHUH B HIMPOKOM JMana30He Harpy3oK NpH HeCTaHIAPTHHIX HIa-
rax ¥ MpoJieTtaX KOHCTPYKIIMM, OOJIBIIIOM YMCIIE NIPOEMOB ¥ OTBEPCTHI, IIPH PEKOHCTPYK-
MY 3JaHMI M YCTPOUCTBE pabOyMX IUIOIIANOK, a4 TAKXE IIPU CTPOMTEILCTBE 3HAHUU B
palioHax, HEXOCTATOYHO 00eCreYeHHEBIX COOPHBIM XEJI€300€TOHOM.

He momyckaeTrcs MCHoNb30BaTh CTANBHON NPOOUIMPOBAHHBLIM HACTAI B KadyeCTBE
BHEHIHEN apMaTyphl XejIe300€TOHHOM IUTHUTHI IIpU MOBBILIEHHON BIaXKHOCTA U XMMHUYecC-
KOM arpecCHy Cpelbl, a TAaKXKe IIpU JMHAMUYECKUX BO3ACUCTBHAX C KO3MPHUIIMEHTOM aCUM-
MeTpuH nukiaa p < 0,7.

1.4. OraecToMKOCTb OXHOIIPOAETHLIX TUIMT IIEPEKPLITUI C OTKPLITOM CHU3Y BHEIl-
HEYW apMaTypoy B BUIE CTAIBHOTIO IIpOPUINPOBAHHOIO HacTuiIa cocranisier 30 MMH, MHO-
TOIIPOJIETHBIX HEPA3PE3HBIX IUTUT IEPEKPHITUS IIPH PACIIOJIOXCHUN BEPXHEN apMaTypHI IO
BCel IMHe ITponeTa 45 MUH U BHIIIIE.

1.5. MoHOMUTHRBIE TTEpEKPHITUS MOXKHO IIPOCKTUPOBATH B 3TAHUIX C KATETOpUEH NIPO-
U3BOACTB A, b, B np¥ HaMduy CIIpMHKJICPHBIX YCTAHOBOK ITOXKAPOTYHIEHMS, a TAKKE IIpU
YCTPOMCTBE HECIOPAEMBIX ITOABECHBIX ITOTONKOB WIM OTHE3alIUTHBIX MOKPHITUI TOBSPXHO-
cti CIIH. B 3manusax ¢ xareropuei npou3Boacts I, /I, E MOHOMUTHBIE IEPEKPHITUSA 10
IIpOUWIMPOBAHHOMY HACTHIY JOITYCKAETCSA NMPUMEHITDh 0e3 yCTpOICTBa 3alIUTHI ¥ CIIPUH-
KJIEPHBIX YCTAHOBOK.

1.6. Orue3alyTHOE IIOKPHITHE HAHOCST B COOTBETICTBUH C TpeOOBaHMSIMU «PyKOBOICTBa
10 HAaHECEHMIO OTHE3aIUTHOrO BenyumBalollerocst mokpsrusa BIIM-2» (M.: BHUNITTIO MB/1
CCCP, 1977).

1.7. CraasHOA TpodWIMPOBAHHBIA HACTHUA, UCIIONB3YEMBIA B Ka4e€CTBE apMaTyphl
Xene300€TOHHOM TUIATHI, JODKEH OBITh OIIMHKOBAHHBIM WIM MMETh APYIO€ ITOKPHITHE,
obecrieuMBaoice ero KOppo3snOHHYIO CTOMKOCTS.

2. MATEPUAJIDBI

2.1. /U1t MOHOHUTHEBIX XeTe300e TOHHBIX IUNT, BRITOHsieMBIX o CITH, MoxHOo mipn-
MEHSITh TSCKENbIE 0ETOHBI Ha OOBIYHOM WIHM MENKO3epHHCTOM 3all0THUTEIIE KJIACCOB IT0 ITPOoY-
HOCTU Ha cxaTtue He Hinke B 15, a Takke jgerkue 0eTOHBI HAa MOPUCTHIX 3arl0OIHUTENSX Kilac-
COB ITO IIPOYHOCTH Ha cxkaTtue He Hike B 12,5. PacyeTHbIe 1 HOPMaTUBHBIC XapaKTepUCTUKH
OeTOHOB ClieAyeT NIPHHMMATh B cooTBeTCTBUM ¢ vKazaswamu CHwull 52-01-2003.

2.2. B xayecTBe BHEIITHEN apMaTyphl MOHOIUTHBIX Xe1e300€TOHHBIX IUIUT PEKOMEHIY -
eTCd MCIIOJIL30BaTh CTAILHOM Mpo@WIMPOBAHHBIM HACTHUA C BBIIITAMITOBAHHBIMHA pHdaMHu.
Hacrun mapoxk H80A-674-1,0 u H80A-674-0,9, Beinyckaemblii YeaaOMHCKUM 3aBOIOM
cTansHOoro npodwiposaHHoro HacTiwwia MunTsskeTpost CCCP, mokasaH Ha puc. 1. Xapak-
TepHUCTHUKA HacTWIA IpuBeneHa B Ta0.1.

* B nacrosiiee Bpems aesictsyer CHull 52-01-2003 «beronnnie u Xene306eToHHbIC KOHCTPYKUMM.
OCHOBHBIE IOJIOXEHUS».



Taonuma 1

ITnomans| Macca 1| M |CripasouHnle BeauMdMHBL Ha 1 M [Macca
CCYCHMS IUIKHBL | ITMPHHBI TPOPUIHPOBAHHOIO
HacTWIA

PazmMmephr
CeYeHMS

t, MM |h, MM
:

H80A-674-0,9 80,2 0 9 79,1 11,3 94 167,51 |38,59145,76{ 4,297 13,9

H80A-674-1.0 80,2 79 | 12,5 10,3 185,58 142,76 50,7 | 4,288 15,3

2.3. CrasibHbIE TPOrOHBI U3TOTABIUBAIOT M3 IIPOKATHLIX ABYTABPOB WIH CBAapHBIMH U3
IIPOKATHOH npodIEHOM JIM00 TUCTOBOM CTaIM MapoK, IIPeayCMOTPEHHEBIX IS CTalbHBIX
KOHCTPYKIIHM.

2.4. PacyeTHbIe XapaKTEpHUCTHKH CTAIM IPoroHoB yctaHapmmBaioT o CHull 11-23-81.

2.5. PacyeTHnle XapakKTEPUCTUKHM CTAIU ITpOPWIHMPOBAHHOIO HACTWIA NMPUHUMAIOT 110
CHulI 1I1I-23-81 B COOTBETCTBHUM C €€ MAapKOM M KJIACCOM, YKa3aHHBIMH B TEXHUYECCKUX
ycaosuax (TY) Ha CIIH.

2.6. B xayecTBe JOMOHUTEIBHON TMOKOM apMaTyphl IUIUTHL PEKOMEHIYETCS apMaTypHast
CTah, cooTBeTcTBYIOMAs TpeboBaHmsM ['OCToB, creayoinux BUIOB ¥ KJIACCOB: CTEpXXHEBaAs
repuoaudeckoro npodwisd knaccoB A-II u A-III, nporonoyHad xkinacca Bp. BepruxkamsHbie
aHKepBl, 3aKPeIUBIIONME HACTII Ha OIopaxX, XOJLKHBI OBITH BBITOHEHEI M3 apMaTypHOHM CTa-
1 nepuonnyeckoro rmpodmwis xinaccoB A-II n A-II1 mmamerpom 12—16 MM. PacyeTHble Xapak-
TEPUCTHKH apMaTypHOH cTa mpuHMMalorcsa B coorsercreuu co CHull 52-01-2003.

O06o3HaYeHME
(MapKa) npopuis| HaKJIOHa

paccTos-
Hue J0

674

Puc. 1. CtanbHol IpodWIMPOBAHHBIN HACTHII, PEKOMEHIYEMBIH
IJISI MOHOJIUTHBIX IICPEKPLITHH

3. KOHCTPYKTUBHbBIE TPEBOBAHMUA

3.1. IlepekpsITE COCTOUT M3 MOHOJMTHOM XeJI€300€TOHHOM IUTUTHI, 66TOHHPYEMOH
o CIIH, xotopslit, rtociie Habopa 0ETOHOM 33JaHHOM IIPOYHOCTH, UCIIONB3YETCH B Kaye-
CTBE BHellHe#l apMarypsl. Imiita MOXeT onmupaThcd Ha CTaIbHBIC WIHM XEI€300€TOHHEIE
IIPOTOHBI, 4 TaKXe Ha KMPIHWYHBIC WA OeTOHHBIE CTEHHI (puc. 2). LlenecoodpasHo npu
OITMPAHUM TUIATEL HAa CTAIBHBIE IIPOTOHEI 00eCIIeYBaTh MX COBMECTHYIO paboTy (cM. 11.3.5).
B »TOM citydae IIporoHBl PaCCYUTHIBAIOT KaK KOMOMHUPOBaHHBIE OAJIKHA.

3.2. ITnuty nepeKpbhITS MOXHO IIPOEKTHPOBATh 110 OAHOMNPONETHON I MHOIOIIPO-
JICTHOH HEepa3pe3HOH CXEME.
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Puc. 2. KOHCTPYKTUBRHEBIC CXEMBI MOHOJUTHOrO NEPeKpPHITUA
no CITH

1 — mporon; 2 — 1uikTa U3 MOHOJIUTHOTrO OETOHA,
3 — cTanbHOM NpodWIMpPOBAHHBIM HACTWI; 4 — ap-
MaTypHasl CETKa; J — CT¢Ha (KMpIUAYHAS WU
OeTOHHAs )

Puc. 3. KOHCTPYKIIMSI MOHOMTHOIO HEPEKPHITHS
o CITH ¢ BepTMXAIBHBIMHM CTCPXHEBBIMHU
aHKepaMH

1 — MOHOJIUTHBINA OeTOH; 2 — apMaTypHas
ceTKa, 3 — cTajJbHOU npodywINpOBaHHBIA
HacTWiI, 4 — BEPTHKAJIBHBIN aHKED;

J — NPOroH

3.3. [UiHy 1riposieTa IUIUThI peKOMEHAyeTCA Ha3HAyaTh B npeaenax 1,59—3 M. Jormycka-
JOTCST GOIBIIHE TPOJIETH TIPY YCTPOMCTBE BPEMEHHBIX OTIOp Ha TIepUon 6ETOHUPOBAHUS U
BbI3pCBAHUA OCTOHA.

3.4. CranpHOI TIpOMWINPOBAHHBIA HACTWI, UCHIONHB3YEMBIM B Ka4yeCTBE apMaTyphl
IUTATHI, JOJDKEH MMeTh HaJeXHoe CICIUICHUE ¢ OETOHOM, YTO OOECIICYMBAETCS BHIIIITAM-
[TOBAHHBLIMU IIPH TIpokaTe pudamMu, 00pa3yioliMU IIMMOHKUA Ha €10 rpaHsdaX, U Creluallb-
HBIMY aHKEPHBIMU YCTPOMCBaMM.

B kadecTBe aHKEePHBIX VCTPONCTB PEKOMEHAYIOTCS BEPTUKAIBHEIE CTEPXKHEBEIE aHKE-

phl M3 apMaTypHO! CTaJIi, IIpMBAapUBaeMbIC B TIPOIIECCE MOHTAaXXa 4epe3 JIMCT HAacTHWIa K
BEpPXHEH TOJIKE CTaJIBHOTO MporoHa (puc. 3).

3.5. BepTukanbpHble cTepXXHEBLIE aHKEPHI, BRIITOJHIIEMBIC I10 ITI1. 2.6 U 3.4, ripuBapu-

BAIOT ITO BceM IIporoHaM, ciyxamuM ornopamu CIIH, oGecrieunBast COBMECTHYIO paboTy
IIPOTOHOB C XeJIe300€TOHHON IUINTOM, a TaKKe aHKepPOBKY TI0 ero KOHIlaM. B cOOTBETCTBUM

7



C 3TUM IIPOBOAUTCH UX pacyeT no 1nir. 4.21 u 5.6 Hacrogmyx PexoMengaumii. Eciu coBMe-
CTHasi paboTa IIPOTOHOB C IUIMTOM HE YYUTBLIBAETCS, TO YHUCJIO AHKEPOB OIIPEHC/IAIOT U3
pacyeTa IUIATHL 1Mo M. 4.2]1 ¥ IpUMHUMAIOT HE MEHee OJHOIo B KaXIOM rodpe 1rmo KOHIIaM
CIIH u He MeHee ogHOro yepes JIBa rodpa Ha MPOMEXYTOUHBIX ofopax IIpU HEeIIPepPhIBHO-
CTH Ha HUX HacTujIAa.

PaccrogHue ot aHkepa 10 kpasgd CIIH v rpanu nmporoHa JojaXHO OBITH HE MEHEeE
1,5d (rne d — AuameTp aHKepa), a MEXIY OCSIMU aHKEpPOB B OJHOM rodpe — He
MeHee 70 MM.

JUIMHY aHKEepOB clieAyeT NPUHUMAaTh PaBHOW BBICOTE IUIUTHI 3a BHIYETOM BEJINYUHDBL
3a1LMTHOrO CJ0S OT TopLia aHKepa 10 IToBepXHOCTH 0eToHa. 1llupHHa rogpa mjis npuBapkKu
AHKEPOB JIOJKHA OBITh He MEHee SO MM.

3.6. B mossICHUTEeNbHOM 3aIUCKe K paboO4YUM depTeKaM HeoOXOOMMO YKa3bIBaTh IUIOT-
HocTh NpuMbikaHusd CITH x nmporoHaMm B MecTax mpuBapKUu BEPTUKAJIBHBIX aHKEPHBIX CTEP-
JKHEM, 00eCIIeYyrBaIOILVIO IIPOYHOCTL CBAPKU M OTCYTCTBHE IMPOXOroB HAacTWiIa. JlomycKka-
eTCs 3a30p He 6omee (4,5 MM.

3.7. IIpyBapkKa BepTUKAJIbHBIX AaHKEPOB IIPOU3BOJUTCS B COOTBETCTBUM C TPEOOBAHHU -
MU «PekxoMeHaalMil 110 TEXHOJIOTUHU NIPUBAPKU BTaBP IOI PIIIOCOM CTEPXKHEN U OLIMHKO-
BaHHOTIO MpOoPUINPOBAHHOIO HACTUJIA K CTAJIbHBIM KOHCTpYKuMsaAM» (M.: HUMNKD, 1984).

3.8. CTBIKM JUCTOB CTAJILHOrO IMpOoPWIMPOBAHHOIO HACTWIA I10 JUIUHE CJledyeT BhI-
MMOJIHATH Ha IIPOroHax BIPHUTHIK, 0€3 HaXJIECTKH.

Ilo mmMpHuHEe JUCTHI CTEIKYIOT NyTEM HaXjecTKU O00KOBBIX rpaHeu CIIH, coenu-
HSA UX MeXOy coO00M KOMOMHMPOBAHHBIMM 3aKjIelKaMX C 1maroM He 6osiee 600 MM
(OCT 34-14-017—78, TY 67-74—75).

3.9, 1ng obuiero Wiy MECTHOrO YCWICHUS IMepeKphITUS JONIYCKAETCS YCTaHOBKA JIO-
IMOJTHUTEILHOU TMOKOM apMaTyphl B BUJI€ OTICJIBbHBIX CTEPKHEN, KApKacOB U CETOK, YYU-
ThiBaEMBbIX B pacueTe. HYDKHME MPOa0IbHBIE CTEPXKXHU paboyeil apMaTyphl YCTaHABIMBAIOT B
rodppax CI1H 6e3 oOpriBa 1o miuHe rnpojiera. PaccrossHUe OT KOHILIa TMOKOM apMaTyphl 10
koHIla CITH Ha KpaiiHux omnopax Io/KHO OBITh He Oojsee 20 MM. IIpu HemocTaTouHOM
aHKEpOBKE TMOKOM apMaryphl IMpeayCMaTrpuBalOT JOIOJHUTEIbHEIE aHKEPH! B BUIE HIANO,
BLICAXXKCHHBIX TI'OJIOBOK, MPHUBAPCHHBIX B KPECT KOpOThIIIeH. PacCTOsSIHUE OT CTEPXHS IO
CTEHOK CTAJIbHOI'O MpodPUIHPOBAHHOIO HACTWIA M HUXKHEM ITOJKH HJOJIXKHO ObITh HE MEHEE
20 MM. B Hepas3pe3HBIX IUIUTAX [EPEKPHITUSA YCTAaHABIUBAIOT BEPXHUE ITPOJAOIbHbIE CTEPXK-
HHU, pacriojarast X B COOTBETCTBUU C IITIOpo MoMeHToB. IIpu 3TOM HomycKkaeTcsa oOphIB
CTEPXHEN BepXHEH apMaTyphl B MPOJIETE, HO HE OJIMXKE YEM B YETBEPTHU IIpojieTa OT OCH
OIIOPHI.

3.10. IIpu orcyTcTBUH HaAONOPHOM apMaTyphl IMIPOEKTUPYIOT IIPOTHUBOYCATOUYHYIO CETKY,
ronbupas ee U3 pacyera 0,02 % ruomagu cedeHus OeTOHA Haa HACTUJIOM, HO HE MEHee
geM CeTKa AMaMeTpOM 3 MM M3 IIpoBOJOKHU Bp-1 ¢ m1aroMm crepxxHell B IBYX HallpaBJICHMSIX
200 MMm. CeTKM paciionaralotr ¢ OTCTYIIOM 10 BEpXHEM MOBEPXHOCTU IUIUTHI Ha BEJIMYUHY
3allIMTHOrO CJ0s1 6beToHa, paBHOIO 15 MM.

3.11. TonnHy 6€TOHHOM MOJKU IUIUTHI IEPEKPHhITUS Had INpoPUIUPOBAHHBIM Ha-
CTWJIOM ONPEHEIIAIOT ITyTEM pacueTa IMPOYHOCTH U JedopMaliMM, a TaKxKe, HCXOAs U3 TeX-
HUKO-3KOHOMHUYECKHUX coobpaxeHuu. OHa J0o/XKHaA ObITh HEe MeHee 30 MM, a IIpH OTCYT-
CTBHUHU B KOHCTPYKIIMSIX IT0J1Ia OETOHHOM CTIXKH — He MeHee 50 MM.

3.12. ITpodumupoBaHHBIN HACTHJI PEKOMEHIYETCS OPUEHTHMPOBATDb IIIMPOKUMHM rod-
paM BHU3. llpH oTCyrcTBUM r’MOKoM apMatypH gonyckaercd opueHTauud CITH y3kumu
[I0JIKAMU BHMU3.

3.13. IIpu yCcTpoiicTBE OTBEPCTUM B IUIUTE CIEOYET IIPEAYCMOTPETh JOIOIHUTEIbHYIO
apMartypy anasa ycwieHus npueraomux K CIIH y4yacTKOB nepeKphITUS U OOPTOBYIO OIla-
JYOKY 10 KOHTYPY OTBEPCTUS, UTO O0ECIIEYUBACT BO3MOXHOCTD BbIPE3KM HaCTHA.

8



Ecnu pasMep OoTBEPCTHA ITOIEPEK HACTUIA HE TIpeBhbllIacT 500 MM, TO pEKOMEHIVET-
Csl YCWINUBATB IIEPEKPHITUE ITYTEM YCTAHOBKHU B IIPUMBIKAIOIINX K OTBEPCTHIO rodpax apMa-
TYpbl B BUIE IIPOILOJBHBIX CTEPXKHEN, 3aBOIS MX 334 OCH IIPOrOHOB, a TaAKKEe B BUIE ITOIIE-
PEYHBIX CTEepXKHEN, OKAUMIISIIOIINX OTBEPCTUE, 3aBOJS MX 3a Ipeaesbl MOApPEe3KU Ha JIBa-
TpU rodpa ¢ Kaxnou ctopoHbl. I1pononbsHy0 apMaTypy BBIOMPAIOT U3 VCIIOBUS €€ SKBUBA-
JCHTHOCTH IO MPOYHOCTH CCUYCHMIO BBIPE3aHHOM 4aCcTH NPOPUIMPOBAHHOIO HACTUIIA.

Ecmu pasmep orBepcTus norepek rogpp Hactwia 6enee 500 MM, TO B KOHCTPYKLIUH
IIEPEKPBITUS 110 KOHTYPY OTBEPCTHUSA HOJDKHBI IPEAYyCMATPUBAThCA NONOJHUATEIbHbBIE 3Je-
MEHTBI OAJIOYHOM KJIETKM, IEPEHAIOIINe HArpy3Ky C OCIabJIeHHOTO OTBEpPCTHEM Y4acTKa
Ha IporoHsl. IlpM 3TOM KOHIIBI HACTUAA KpensT K 0aJIKkaM aHKEPHBIMM CTEPXKHAMHU WIH
caMOHape3aoIMU OOJITaAMM.

3.14. IIpu coBMecTHOI padoTe IUIUTHI U OANKH, YTO MMEET MECTO IIPU YCTPOMCTBE
aHKEPOB 110 II. 3.5 HAaCTOAIUX PeKOMEHIAUMHA, IMPOECKTUPVIOT «KOMOMHUPOBAHHYIO DAIKy»,
CCUEHHE KOTOPOM COCTOUT M3 CTANHHOIO IPOTrOHA U CBI3aHHOM C HUM IOCPEACTBOM aHKE-
POB MOHOJIMTHOM XeJIC300€TOHHOM IUIMTH C BHEIIIHEW apMaTypoll M3 CTAJILHOIO Ipodu-
JTUPOBAHHTO HaCTUIA.

3.15. Ha xpaitHux ornopax KOMOMHHPOBaHHBIX OAJIOK B ClIydae HEOOXOMUMOCTU CTABST
yriopsel (1. 5.6 HacTosmwmx PexoMeHmauwii), MpUBapuBasl UX 110 BepxHell IMOJKe IIPOIrOHOB
TaKMM 00pa3oM, YTOOBI IO CBOCH BBICOTE OHM HOXOMIMWIHU O BEPXHEN MOBEPXHOCTH IUIMTHI U
OLUTU IJIMHOM HE MEHEE IIMPHHBI IOJKU IIPOrOHA. YIIOphI He JODKHEI UMETh BLICTYIIOB B
TUIOCKOCTH COIIPSIKEHUS ¢ OETOHOM, CIIOCOOCTBYIOIIMX PACKAIBIBAHUIO OeTOHA.

4. PACUET IIJIUTDI

4.1. [Ipu nMpoeKTUPOBAHAU MOHOJMTHBIX XKEJE300€TOHHBIX IUIMT C IIpHIMEeHEeHUEM
CIIH pacuer BHIITOJIHAOT 14 ABYX CTaauil paOOThI: BO3BEACHMS U SKCIDIyaTaliuu.

4.2. B cmaduu 8036e0enusn HECYLIEH KOHCTPYKLIMEN SBIAETCA CTATBHOU IMPOMHIHPO-
BaHHBIN HacTWI. IIpH pacueTe onpeacistioT €ro IpOYHOCTh U XKECTKOCTDb KaK IS CTAIbHOTO
TOHKOCTCHHOTO M3rnbacMoro 3JieMeHTa, padboTalollero Ha Harpy3ky oT cOOCTBEHHOI Mac-
Chl HAcTWIa, MAacCChl CBEXEYIOXECHHOI0o O€TOHa M MOHTAXHOU HArpy3Ku, BKIIIOUAIOIEH
Maccy 00OpyIOBaHUS M JIIOAEN B IIPOIIECCE BO3BEACHUS NEPEeKPHITUA (Tabi. 2).

Tadonumoma 2

XapaKTepHCTHKA | HopmartusHas | Koaddunment
Harpyska Ha 1 M2, H [eperpysKu
| Harpysxa o1 COOCTBEHHOM MacChH! [Io TV wnu 1'OCT 1,05
HacTHIA I
lHarpy31<::1 OT MACChl CBEXEYIOXKEHHOM [1o dpopmyne
6eTOHHOI cMecH ' y(hy + h)* 1,2

MoHTaXHasg Harpys3xa:
| IIPH BBLITPY3Ke OeTOHHOM 2500 1,3
CMECH U3 0aZicit BMECTH-

MoCThIO 10 0,8 M3 |

IpHY rogaye OETOHHOM 500 1,3
CMeCH OeTOHOBOIAMMU

r._-

*¥ — IJIOTHOCTh OETOHHOM CMecH; /i, — MpUBEIeHHAs TONUIMHA OETOHa B [IpeAc/iaX BHICOTHI CEYEHUS
lfl_acmna; h. — BBICOTA ITOJIKH TaBPOBOTO CEYCHMSI ITUTHTBL.

N il P i bl P "

IIpuBegernHas TomuHa OeToHa h, (puc. 4) onpenenserca 1o Gopmyre
h, = (b + b7) h,] /(25,), (1)



rac Sn — PaCCTOAHHNC MCXKIAY OCAMU I‘OCppOB HaCTWJid, CM.

4.3. [IpoyHocts CIIH npoBepsaioT mIst OOPHBIX U MPOJIETHBIX CEYECHHUM IIO YCIIO-
BUSIM:

M/W,<R; 2)
Q/(th,) < R, 3)

rne M — MakcuMabHBIM M3rubaroluii MOMEHT OT PACUYETHLIX HArpy3oK (o 1. 4.2 HacTo-
smux PekoMeHzanuyit) Ha 1 M mmupHUHEI Hactwia, H-m;
W, — pacyeTHBIA MOMEHT COIPOTUBIEHNA Ha 1 M IMAPHUHEI HACTHJIA, ONPEACIIIeMbIN
1o 1. 4.4 gacrogumx PexomeHmanuii, cm>;
() — MakCUMAJIBHOC 3HAYCHUE IOMIEPEYHOM CUWJIBI OT PACYECTHBIX HArpy3oK, IIPHUXO-
gdaieecst Ha 1 M mMpuHBL HacTwia, H.
4.4. PacueTHbiii MOMeHT cornporusineHus1 CIIH onpenessior B 3aBUCUMOCTU OT YPOBHS
HaIIpSDKEHUH G, B CKATBIX ITOJIKaxX rodpos ceyeHu:. 11py 3ToM YYUTBIBAIOTCS IIPUBCACHHAS
IIMPUHA IUTOCKMX VIACTKOB CXKAaTBhIX ITOJIOK (pUC. 3) HAcTWiIa b, ,, KOTOPYIO BLIYMCIISIOT I10

red’
I’IpHBe,IIeHHOﬁ HHAXKEC (bopMy.TIe, IJIMHA CTCHOK U IMIUPHUHA PACTAHYTBIX ITOJO0K I‘O(prBZ

bea = 879/ {o,)[1-192t /(B \Jo,)]s, (4)

e o, — CXUMalollee HanpsokeHue B HacTwre, Mlla, B riepBoM MpUOTIDKEHUN PacCUm-
ThIBAIOT, MpuHUMasg W _mo TY Ha ganubni Tin npodmwra CIIH wm mo Tabm. 1

st Mmapok H80A-674-1,0 (0,9).

b
l bP '
¥ r
Puc. 4. K onpeneneHnI0 MpuBeICHHOA Puc. 5. K onpeneneHuI0 INMPUHBI IUTOCKUX
TOJIIMHBI OETOHA YY4aCTKOB CXKAThIX TTOJIOK

[HInmpuHy IUIOCKHX YYaCTKOB CXaThIX ITOJIOK HAaCTUIA b, ONPENEIIOT METOAOM MOCTIe-
TOBATEJIBHOTO IPUOMDKEHUSI, TI0OKa pa3HMIIA MEXIOY ITOCICOHUM H MPEObIAYIIUM 3Haye-
HUAMU 6, He OyzeT MeHblue 3 %.

4.5. Eciu ynoBJIeTBOPSETCS YCIOBUE

6, = M/W,_<343-10* (t/b)>, (5)

TO pacUeTHBLIE 3HAYEeHWS MOMEHTa COIPOTHBICHUSA NPpUHMMAIOT ITo Tabs. 1 [mng Mapok
H80A-674-1,0(0,9)] wm TY na CIIH.

4.6. Inga nactwioB Mapok H80A-674-1,0 u H80A-674-0,9 nonyckaeTcs BBIYUCIISITD
pacyeTHOE 3HaYeHHEe MOMEHTA COIIPOTUBIICHUS 110 HoMorpamme (puc. 6), KoTopast IIOoCTpO-
€Ha C y4eToM U3MeHeHud b, ;. B 3TOoM ciiydae I CXKaThIX Y3KHX ITOJIOK HACTWIA, a NpPH
COOJIIONEHUM YCIOBUA (5) M I ITHUPOKUX ITONOK PACUYETHBIM MOMEHT COIIPOTUBJICHUS
CI1H npuHuMaercsd paBHBIM MEHbLIEMY 3HaY€HUIO W 110 TOPU3OHTAILHBIM YYaCTKaM HO-
MOI'paMM Winu 110 1aoia. 1.

Ecim ycnoBue (5) He cobmomaeTes, To IUIA ¢XaThIX mupokux noiaok u CI1H pacuer-
HBIJA MOMEHT CONPOTHUBJICHUS ITPUHUMAIOT 10 HUCXOOSIIUM BETBAM HOMOIPAMMBI, YUU-
TBhIBAIOIIIMM YCTOMYMBOCTh CXATHIX ITOJIOK HACTWIA, PABHBIM MEHBILEMY 3HAYCHUIO le U
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Puc. 6. HoMorpaMMel 1)1 OIIpeacIeHUS
MOMEHTOB CONPOTHBIIEHUST W

W Pacyer BBINOMHAIOT METOLOM IIOC/IEI0BATENABHOIO IIPUOJIVDKEHMS, TI0Ka pasHULIA MEXIY
HOCJIBJIHHM 1 TIPeBLILYILMM 3HaueHUsIMM W Oyzner He Gonee 3 %.

4.7. TIpu pacyere Tipornda HaCTWIAa HAa CTAAUM BO3BEACHUA NEPEKPHITUA NOJKHO
cOOII0AaThCS YCIOBUE

f,=k, [(g"I*)I/(E )] + a<1/2001, (6)

rae f, — mporud HacTUiIa 10N Harpy3KkoM B CepeaAvHEe KpauHETO TIPOoJIeTa, CM;

Kk, — KO2(pPULIMEHT, OIIpeAeasieMbIf B 3aBUCUMOCTH OT CXEMBbI PACKIAAKMU HACTWIA
(w1t omHonpoieTHoro Hactuna 0,013, neyxnposaerdoro 0,0091, misg Hactwia ¢
YUCJIOM IposieToB TpHU U Oojee 0,0088);

g" — HOpMaTUBHas Harpys3ka oT COOCTBEHHOUW MacCChl HAaCTHIIa, MAacChl CBEXEYINO-
XEHHOT0 0eTOHAa M MOHTAXHOU HArpy3Ku B COOTBETCTBUM ¢ Tadn. 2, H/M;

[ — pacYyeTHBIA NPOIET HACTUNA, CM;

[ — pacyeTHBI MOMEHT MHEPLMM pacCMaTpUBAacMOIO CEYCHUS HAcTWia, Olpele-
JsieMBIH 110 11. 4.8 Wiy 4.9 HacTosilMX PeKoMeHnalmii;

a — JdMIUpuYecKast BeIMUYMHa, paBHasA IUII MHOTONPOJETHBIX HACTWIOB 2 MM, IJIA
OIHONPOIEeTHBIX ().

4.8. PacueTHBIIT MOMEHT conpoTuBieHus I, BXoosaiwmi B popmMyiry (6), 3aBUCHUT OT

VPOBHS CXKUMAJOLLIETO HalpsSXEHMA B ITOJIKaX HACTWIA U OT NPUBEICHHOW LIHMPUHE b,

[JIOCKUX YYACTKOB CXAaThIX IOJIOK HAaCTWIa, ONpeEleIgeMOM 110 POpMYyJIe
g = (1131/ o, )L - 247¢ /(b \[5,)Tt, (7)

rae o, — HanpsokKeHHe CXaTHs B HacTwie, B IICPBOM IPUOIVMKCHUU NPUHUMACTCS MO
HOpMAaTUBHOM BeJIMYMHE MAKCHMAJbHOIo M3rubaiomero MomeHra M, . .
[IpoJIETE.
[IpuBeneHHYIO IIMPHUHY NJIOCKMX YYaCTKOB CxXKaTbhIX MONOK CIIH BBRMYUCISIOT METO-
IOM IIOCIAeIOBATEIbHOIO MPUOMMXKEHHS, IIOKa pasHUlla MeXIy ITOCASAHUM M ITPEeABIIY-
UM 3HAaYeHUSIMU o, He OyaeT MeHblIe 3 %. [1o monyyeHHOMY 3HaYEHHIO &', PACCYUTHIBA -
YOT sz, KOTOPBIM CJIedyeT IOJIb30BaThCs IPU ONpelesIeHUH BEJIMYUHBI /.
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Eciu yooBJIeTBOPSIETCA YCIIOBHE

104 2
G, < Mn,span/l’sz < 57,4-10% (¢/b,)~, (8)
rne M — HaUOOJBINUUN M3rHOAIOUIUUA ITOJOXMUTECABHBEIA MOMEHT B IIPOJIETE OT HOP-

n,Span
MAaTUBHOM HArpy3K¥, IPU KOTOPOI oIpenesisieTcs poruod, 6e3 yyera coocT-

BEHHOM Macchl IUINThI, H-M,
to I TpMHUMAIOT 1o Tab. 1 [A1s1 MapoK H80A-674-1,0 (0,9)] wmu TY Ha CIIH.

4.9. Jng HactiwioB MapoK H80A-674-1,0 u H80A—674 0,9 nomyckaercst OIrpeneIsTh
pacyeTHBI MOMEHT MHEPIMH [ 110 HOMOIpaMMe pHC. 7.

[Ipu cKaThIX Y3KUX MonKax /. [IPUHUMAETCH 110 TaoJr. 1. 9ITO Xe 3HAYeHUE pACYECTHOTO
MOMEHTA UHEPLIMH COXPAHSIETCS IIPY CXKAaThIX IIUPOKMX ITOJKaX, €CJIM BBINTOJHACTCH yCIO-
Bue (8) m. 4.8 Hacrosmux Pexomenmarmii. Ecnm Xe 3TO yCJIOBUE HE cooIonaeTcs, To
pacyeTHBI MOMEHT UHEPLIMHU [ ONpeNe/IAIoT 10 HOMOTrpaMMe. ITpu 3TOM CHavaja Moaou-
paloT W 10 HUCXOISLIMM BETBIM HOMOIPAMMEI IIyTe€M IIOCIENOBATENBHOTO MPUOJIEKe-
HMS, MoKA pa3sHULA C MpeIbUIYINHM 3HaYeHeM He OyleT MeHee 3 7o. 3aTeM MO MOCHEIHe-
MY 3HAYECHUIO W HaXOAST O, ¥ COOTBETCTBYIOIVM 3TOMY HaIpSOKCHUIO pacyeTHHI MO-
MEHT WHEPIINHU I

4.10. B cmaauu IKCAAYamMayuy Hecylei KOHCTPYKIMCH ABIAETCA XKele300eTOHHAast IUIH -
ta, B kotopoit CITH ucnons3yetcs Kak BHEIIHAA pabodas apMmatypa. IIpy pacyere IUTATHL
CJIEVeT YUUTHIBATE TIOMHYIO PACUYCTHYIO HArpy3Ky Ha Hee, BKIIIOYas COOCTBEHHYIO Maccy.

4.11. PacyeT xeme306eToHHOM MThl, apMupoBadHoil CIIH, mpu oTCyTCTBUM HAIO-
[TOPHOI pacyeTHOM TMOKOIl apMaTyphl PEKOMEHIYETCS BBINIOJHATE KaK I OXHOIIPOJCT-
HOM KOHCTPYKIIMHU. IIpy 3TOM OIIOpHBIE MOMEHTHI, BOCIIpUHUMACMbIC HACTWIOM Ha IIPO-
MEXKYTOUYHBIX OTIOpaX, I OH SBJSIETCS HEMPEPHIBHBIM, NOIYCKACTCA YIUTBIBATE KAK BHE-
IITHIOIO HATPY3KY, OIPEACHAsE 3TY MOMEHTHI 110 CEYEHHMIO HACTHIIAa ¥ PACYCTHBIM COTIPOTUB-
JEHUSM JicTa 6e3 yueta 6eToHa (puc. 38)

B cly4asix yCTAHOBKY B IUTUTE HaJl OIIOPaMK pacuyeTHOW I'MOKOW apMaTyphl, YIOBJICT-
BopsuoLei TpeboBaHuaM 11. 3.9 HacToAlMX PekoMeHAalH, ONIPEAC/IAIOT YCWINA B IUIATC

W, cm?
H80A~674-1 O(W )

> ..l..llll ]
o] N L L

180 H45 }T%OI-‘TIT 20.9% ~

obrbonareos P L TSN

4
Ix CM

ol Illﬁ
130

20 40 60 80 100 120 140 160 180 200220 o,, Mlla

Puc. 7. HoMorpaMMBI [UIS1 OfIpelie/IeHUs] MOMEHTOB UHEPUMH [,

KaK JUIS Hepa3pe3HOH Xeae300€TOHHOU KOHCTPYKIIMM, HOIyCKas IepepaclpeaciCHNC
MOMEHTOB B COOTBETCTBUM C TPEOOBAHUSAMMU TPEIIMHOCTONKOCTH.

PacueTHplii IPOJIET KEJI€300€TOHHOM TUIATHI IIPHHUMAIOT PABHBIM PAaCcCTOSHUIO MCXY
IporoHaMy B MX ocsix. [Ipu IIMPOKMX Omopax NOIMyCKaeTcs YyMEHbIIATh NMPOJeT, HO HE
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MEHEC YeM O BEJIUMYMHDBI, paBHOM MHPOJIETY B CBECTY MEXKOY TPAHSIMM CMEXHBIX IIPOrOHOB
rorroc 100 M.

4.12. 3a pacyeTHOE CEYCHUE IUTUTHI B TIPOJICTE MPUHUMAIOT TABPOBOE CeYeHUE IINPU-
HOW TIOJIKU b, PaBHOM pacCTodgHHUIO Mexady ocsimu rodpos CIIH, m BbIcoTOM, paBHO#
BeicoTe CIIH ¢ TonmmuHe cnog O0eToHa Hanm BEpXHEH rpaHbio HacTuia (puc. 9).

4.13. Pacuer xene300eTOHHOM IUTATEI ¢ BHelTHei apmatypoit B Bune CITH BBITOTHSIOT:

Ha MMPOYHOCTL HOPMAJIBLHBIX ¥ HAKIOHHBIX CCYeHUM TUIUTHI (1. 4.12—4.19 "acTod-
mux PexkoMengalmii) 1 aHKepoBKM HacTtumna (1. 4.21);

Ha CMSITUE pedep IUIUTHL 0 TUIOCKOCTU onop (11. 4.23);

1o JehopManMsiM — ONpeAcsIiCHUIO TIporuda (. 4.24 — 4.29).

Pacder mmmtel Ha 00pa30oBaHUE U PACKPHITUE TPEIIUH B pacTIHYTON 30HE OeToHA
CHU3Y (¢ noBepxHocTH 3akpriToi CI1H) He npoBonurcs. U1a BepxHeil MOBEpXHOCTH 0ETO-
Ha HAJOMOPHBIX 30H OH BBITIOIHAECTCSA TOJILKO B CIIy4asaX YCTAHOBKU pacUETHOM HaJOIIOp-
HOU TMOKOU apMaTyphl, CO3IaI0ILEN HEPA3PE3HOCTh KOHCTPYKIIMY, KaK IS KEJIE300€TOH -
HOrO M3rnbacMoro aneMeHTa ¢ OOBIYHBIM apMupoBaHueM 0Oe3 yueta CITH.

7

; ; I srssrarsondi

z \ / A b
Puc. 8. PacyeTtHas cxeMa IUIUTHI IIpHU Puc. 9. PacueTHOE ceueHMe IUIUTHI B IIPOJIETE
OTCYTCTBUH TMOKOH apMaTyphl B HaJAOIIOPHOMN (BbILUTAMIIOBAaHHBIE pU(DHI B CEYEHUHM YCIOBHO
30HE HE MMOKA3aHbl)

4.14. IIpu pacuyere MPOYHOCTA CEYCHUH ILTUTHI HEOOXOIMMO:

YYUTHIBATh padboOTy MOHOJIMTHOIO OETOHA M IMPOPUINPOBAHHOTO HACTWIA, CYUTATH
COTIPOTUBIICHUE OETOHA PACTSIKEHUIO PABHBIM HVYIIIO, & COIPOTUBICHUE CXATUIQ — paB-
HBIM pacyeTHOMY CONPOTHUBJICHUIO R, C paBHOMEPHBIM PacCIIpeNcICHUEM HAIPSXXEHUHN 10
CXaTOW 30HE CEUEHU,

paccMarpuBarh HanpsokeHus B CIIH paBHOMEpHO paciipefie/ieHHBIMHU 110 BBICOTE U
PaBHBIMM PAaCYCTHOMY COIPOTHBIIEHMIO JHACTOBOM CTand R, ¢ BBeJEHMEM AJIsI HACTWIA C
pudamMy Koab@uureHTa ycroBui pabotel y, = 0,8.

HanpsokeHus B TMOKOM apMaType NIPUHUMAIOTCS PaBHBIMM PACUYETHBIM COIIPOTUBIIE-
HUAM R 1 K . C BBEICHHEM COOTBETCTBYIOIIMX KOI(MPHUITMEHTOB YCIOBUI PAaOOTHL.

4.15. PaGoyas BbICOTA CEYEHHUS 7, MOJDKHA OINPENENATHCS KaK PAaCCTOSIHUE OT Kpaii-
HEM CXaToW TpaHU IUINTHI OO TOYKH IIPUIOXEHHUS PABHOICHUCTBYIOILECH pacTArUBarOHINX
YCUIUN B CTAJILHOM NpOoQIMpoBaHHOM HacTWiIe U I'MOKOI apMarype.
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4.16. I paHNYHOE 3HAYCHNE OTHOCHTEIBHOM BBLICOTHI CXKATOM 30HBI CEUYEHUS TUIUTHI
HAXOJAT I1I0 (POPMYJIE

Sr= 0/[1 + R (1 — o/1,1)/o4l, (9)

e o — XapaKTepHCTUKa CXKaTOW 30HBI (g Tsxesoro 6eroHa o = 0,85—0,008R,; mis
OeToHa Ha mopucToM 3amoyHuTesre w = 0,8—0,008R,);
R — Haubonpluas U3 BEIMYNH paCYETHBIX COIIPOTUBIEHUIT OETOHA PACTIXEHUIO HA-
CTIIA WIM THOKOM apMmatypsl, MIla;
W, p— HaIpstxeHue B apmarype (. 3.12 CHull 2.03.01-84), MIla.
IIpu monbope ceyeHM# TWINTHI PEKOMEHTyeTCsl cobmoaarh ycnosHe x < & ,h . Ecnu oHO
He COOIONAeTCs, TO BBHICOTY CXKATOM 30HBI IIPH pacyeTe MPOYHOCTA HOPMAILHBIX CEUECHMIA
IUTATBI CIIEAYET IPUHUMATh PAaBHOM TPaHUIHOMY 3HAYEHHUIO X = §pht
4.17. IIpoyHOCTH HOPMANBHBIX CEYECHHI TUIUTH B IIPOJETE 3aBUCHUT OT IIOJIOXEHUS

HEUTPATILHOU O0CU. BO3MOXHEI TPpU CiIy4yas pacyera.

Cayyvait 1. HeitTpasibHast ocbh HaXomUTCS B IIpeeiax TOJIIAHBI MOJNKYA TUTUTHEL U HE
[IepeceKaeT CTCHOK MpoQunupoBaHHOro Hactuna (puc. 10).
b
f

i WL

W

ﬂ

Puc. 10. CxeMa ycwiMii B TIPONETHOM CEYEHUM IUIMTHI IIPY PACHOJIOXEHUM HEUTPAIBHOMK OCH B
IIpeaeaax TOJMMIUHBI TOJKH TUTUTHI

S

"'--a.

BEICOTY CXAaTOM 30HBI CEYEHUS TUIUTHI ONIPEACIAIOT 110 YPaBHEHUIO
Rybx =1,RA,+ RA, — RA, (10)

rae y, — Ko3GOUUHEHT yCIOBUI paboThl MpodIHpOBAHHOIO HACTIIA KaK apMaTyphl B
HOPMAJIBHOM CEYEHHH TUINTEI.

[Ipu pacyeTe IIPOYHOCTU CeYSHUS IUIUTHI JOJDKHO COOMIONATHCS VCIOBUE
M_ < Rybe(h, — 0,5x) + R_A" (h, — a’), (11)

span

rme M

an — MSTMOAIOIIMA MOMEHT B PACCMAaTPUBAEMOM CEYCHMM IUTUTHI, H-M.

Canyuaii 2. HelitpanpHas och HAaXOMUTCS B TIpeAeax BHICOTHI peOep IUINTHL U TIepece-
KaeT CTEHKHU MPpO@WINPOBAaHHOIO HacTwia (puc. 11).
BEICOTY CXXAaTOM 30HBI IUIUTHI OTIPENEIISIIOT U3 YpaBHEHUS

RJb'x + (b,— b ) h] + y,R, [4), + 2t (x — h)] + R A, =
=y,R, [47, + 2t (h, + h,— )] + RA, (12)

rae A” — Tnolanh CEYCHUA BEpXHEW MONKU OJHOTo rodpa HACTUIA, CM; A7 — TO XK€,
HIDKHEH ITI0JIKHU.

[Ipu pacyetre MpOYHOCTH CEUYCHUS IUINTHI JIODKHO COOMIONATLCA YCIOBUE
M, <RS, Ty R[S +1(x— kf)2 +t(h—x)*+S87]+ RS, _+R.S , (13)

span
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Puc. 11. Cxema ycUIHi B IIPOJIETHOM CEUYEHUM IUIMTHL IIPH PACIIOIOXECHUH
HEeHUTPpAJILHOM OCH B IIpedesax pedpa ceYeHUA

bf R,

, B
%/

m—— R CA"
R, A,
Rﬂhﬂf
IR Rﬁ'ji LY
o V.RA,
R,

Puc. 12. CxeMa yCINU B MPOJETHOM CEUEHUM IINIUTHI NIPU PACIONOXECHUH
geiTpanbHOM ocu B nmoike CIIH

H

roe S, — CTAaTMYECKUI MOMEHT IUTOLIANM CEYCHMS CKATOro OETOHA OTHOCUTEIHHO
OCH X, CM°;
S’ , §” — CTaTM4eCKue MOMEHTHI IUIOIIAN COOTBETCTBEHHO BEPXHEH M HIDKHEU
ook CITH oTHOCUTEIBHO OCH X, CM>;
S, 8, — CTaTUYECK¥ME€ MOMEHTHI IUTOIIAIHN COOTBETCTBEHHO PACTSIHYTOHM 1 CXaTOU
apMaTypbl OTHOCUTEIBHO OCH X, CM-.

Cayyaii 3. HeitfTpanbHasa oChb HaXOOUTCA HA YPOBHE BEPXHEN ITOJIKM NTPOPUINPOBAH-
HOro HacTWIA X = h (puc. 12).
I'Ipu pacuere npquocm CEUCHMS TUIMTHI JOJDKHO COOMIOMaThCs YCIOBUE

M, <O0,5Rb 1+ 1R, (A"}, + th?) +

span

+RA, (h,— a) + R A, (h,— ). (14)

Ecmm pu omnpeneneHH BBICOTHL ¢KaToM 30HBI 1o popmyne (10) x > A,, a mo ¢op-
Myie (12) x < hf, TO IIPOYHOCTH HOPMAJIBLHOIO CEUEHUS IUIUTHI OIIPEACIIAIOT IO CAy4aro 3.

4.18. PacyeT NpoYHOCTH HOpMAJIbHBIX CEYECHUMN INUTUTHI HA €€ IIPOMEXYTOUHEIX OITO-
pax BBHITTOJIHSAETCS TOJBKO B CJIVYasIX YCTAHOBKY pacyeTHOM HAAOMOPHOM T'MOKOH apMa-
TYpBI, oOecrieunBalolel Hepa3pe3HOCTh KOHCTPYKIIUU. 11pOYHOCTS HOPMANBHEBIX Ceye-
HU TUINTH OTIPEACHSIOT KaK sl CEYCHUH Keae300eTOHHBIX 3JIEMEHTOB, apMHUPOBAH -
HBIX TuOKoM apmatypoii, mo CHull 2.03.01-84 6e3 yyera CTayibHOTrO NMpOPIMPOBAHHO-
o HACTUIA.

4.19. IIpoyHoCTh CeYeHUUN, HAKIOHHBIX K MPOIOJIBHOU OCHU ILITUTHL MEPEKPBITHS,
PACCUUTBIBAIOT Ha AEHCTBUE ITONEPEYHOU CUJIBI. YTOJI HAKJIIOHHON TpEeIUHBI IPUHUMA -
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Puc. 13. Cxema ycuimii B HAKJIOHHOM CEYEHUH Puc. 14. CxeMma yCWIHH IIpHU pacyeTe 1o
IUTMTHI IIPU pacyeTe €ro rnpoYHOCTH Ha IPOYHOCTH aHKEPOBKH

NPOPMINPOBAHHLINA HACTH

eTCs1 paBHEIM 45° K ropusoHTanbHoit ocu (puc. 13). IIpu 3TOM DOMXHBI COBIIONATHCS
YCJIOBUSL:

Q<17Rh2t+ 3R A + O,; (15)
0<0,30, 0, R,(O+b5"/2)h, (16)
rme  0,17R h 2t —moniepedHoe YyCHWIME, BOCIIPHHUMAEMOE CTCHKaMU HACTWIA B OZHOM
rodpe;
2R A, — CYMMa ITONEPEYHBIX YCUINKA, BOCTIPUHUMAEMBIX IIOIIEPEYHbIMHA CTEP-
XKHAMU, TIEpeceKaromMyl HaKIOHHOE ceueHue;
0, — TIOIIEPEYHOE YCWINE, BOCIIPUHUMAEeMOe OETOHOM;
¢, HQ,  — Ko3duueHTs, npuHuMaeMbie o CHull 2.03.01-84.

[lonepeynoe ycunue (J,, BOCIPHHHUMAaeMoe OETOHOM, ONpPELEISIOT IO GopMye
0, = {[9s, (1 + @+ Q)R (b + b')/21H }/h
I

Q, =[P, (1 +9,)R(b+ b")/2]W }/h, (17)

rme  @p (1 + ¢rt @ ) — KoadduimenTsl, npuHuMaeMsele 1o CHull 2.03.01-84, BBoau-
MEIE€ TIPU HAUINYMH TIOIICPEYHOM apMaTyphI;
@, (1+9,) — Ko3dduieHrsl, nmpuauMaemsale o CHull 2.03.01-84, sBonu-
MBIE IIPpY OTCYTCTBUM ITONEPEYHON apMaTypHhl.

4.20. I1p1 nMHaAMUYECKHMX BO3ACHCTBUIX B pacuyeTe Ha IIPOYHOCThL HOPMAJILHEBIX U Ha-
KJIOHHBIX ceyeHUH 1TUIUTH B popMyibl (10) 1 (12)—(15) BBOIUTCS HOTIOMHUTENBHEIA KO-
3P OUIMEHT YCIOBUMA pabdoThl, CHYIKAIOLINI pacyeTHOE COIPOTUBIEHUE TIPODUIUPOBaH -
HOTO HAaCTHJIA B 3aBUCUMOCTH OT KO3(PpHIIMEeHTa aCHMMETPUHM 1IMKIIA, p: IpA p = 0,7 v, =
= 0,6, mpu p = 0,8y, = 0,7, pu p = 0,9y, = 1.

KoapduieHT yciaoBuid pabOThl, CHIDKAIOUIMIT pacyeTHOE COIIPOTUBIIEHUE THOKOI
apMaTypsl MpU IMHAMUYECKMX BO3AcHCTBUAX, NpuHuMaeTtcsa o CHull 2.03.01-84.

4.21. Ilpounocrs aHkepoBku CIIH B GeTOHe ompenesnsioT Mg KpaliHUX IIPOJIETOB
IUTATHI, CYUTAS OT KOHIIOB 3JIEMEHTOB HACTWIAa Ha CBOOOIHBIX OIIOpax.

PacyeT aHKepOBKHY BBITOJHSAIOT IJISI HOPMAJILHOTO CEUeHUS TUIMTH B MECTE HAUOOIb-
[IIETO M3rH0aIoIIEero MOMEHTA, B YETBEPTH IIPOJIETA U B MECTaX NPMIOXEHUS COCPENOTO-
YEeHHEIX Harpy3okK. IIpy 3ToM D0LKHO cOOMIONaThCA YCIOBUE
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Mspan < (Tan + 1, rif! %n T manRsAsZs’ (18)

rne 1, — COIpOTUBICHNE aHKEPOBKM CIBWTY Ha OTlOpax IMo KOHIaM Hactwia, H;

I, — colpoTHBIeHUe PUGOB, pacrionoxkeHHbIX Ha creHKax CIIH, casury, H;

Z,,2,— PacCTOSHUS OT pABHOIEWCTBYIOIEH YCHIHS CXKAaTHA B CEUEHUH COOTBETCTBEHHO
IO PABHOAEHUCTBVIOUIEN YCWINA PACTIKEHHUA B CEUCHUHM HACTWIAa U B TMOKOH
apMmatype, cM (puc. 14) npu onpeneinernum x o popmyiam (10) u (12);

m,, — KOI(MUIIMEHT YCIOBUA pabOTHI aHKEPOBKH CTEPXHEBOM apMaTyphl; IIPY paccTo-
SSTHUM paccMaTpyBaeMoOro HopMaJlbHOI'O CEYEHUs! OT KOHIIA CTEpXHS L—A (CM.
puc. 16), pasHoM win 6ojiee JTHHBI 30Hbl aHKEPOBKM apMaTyphl, m = 1, IIpu
MeHbIlleM paccTossHuu m,, = (L — h)/[ .

COIIpOTHBJIeHPle dAHKCPOBKHA T an MPpUHUMAETCA MCHbBIIIMM HU3 TPCX YCHOBHﬁZ
1) Tan1 — klknanAanRsa? (19)

rame k, — KO3(pPHUUUEHT, IPUHUMAEMBIN IIPH y4eTe COBMECTHOI paboOThl IUIUTH € 6al-
kol (k, = 0,8) u 1ipy pacyete OaKu O3 y4eTa COBMECTHOM pabOTHI C IUTHUTOM

(k, = 1);
k — Ko3bhduiueHT, onpeaengeMblid 110 dopmyie
k=(4,753R;) /[(1+0,154,,)\J R, ); (20)
n, — YHACIO BEPTMKAIBHBIX CTEPXKHEBLIX aHKEPOB B OIHOM rodpe Ha KOHLE HaCTUA;
A, — miolanb CeYeHUsI OLHOro BEPTUKAIBHOIO CTEPXKHEBOIO aHKepa, CM?;
2) 7:1”2 = Rnl’antﬂ (21)

rne [ t — Iulolagb CEYEHU HACTWiIA, pacCcYuThIBaeMast Ha BeIpbiBaHHe CIIH Bokpyr
aHKepOB U olpeAeisieMasd B COOTBETCTBHU C YHCIIOM aHKEPOB M MX pacIiofno-
XKEHHUEM MO pUC. 15;

N1, = R (b+ h)t. (22)
ComnpotunieHue pudoB Tnf onpeneasior 1o GopMmysie
I,= 0,5R, Anfnﬂf, (23)

rae  A,, — Turomank CMATHsl 6eToHa 10 OOKOBOY MOBEPXHOCTH ogHoro pudga (ms CITH
mapok H80A-674-1,0 u H80A-674-0,9 pasua 0,5 cm?);

R, — YUCIO pudosB Ha creHkax ogHoro rodpa CITH no miuHe yuyacTtka HacTWiIa OT

paccMaTpUBaeMOro cedeHUs A0 Onrskanero Kodua (puc. 16).

[Ipn Haauyuu B pedpax IUIMTHI THOKOM apMaTyphl YMCJI0 BBOOAMMBIX B pacyeT pu(doB
IIpUHUMaETCA I10 [UIMHE yJacTKa, YMeHbILEeHHO! Ha BbICOTY Ce€YeHMS IUIUTHL.

4.22. AHKepoBKy ruokoi apmatypsl npoBepsiot rmo CHull 2.03.01-84. Eciau nonHas
aHKEepoBKa I'MOKoOU apMaTypbl He O0OeCIIeYMBAacTCS, TO €€ pacYeTHOE COIIPOTHRICHHUE B
(popMysie YMEHBIIAIOT.

4.23. OnopHbic KOHIIbI pedep IUTUTHI PACCYNUTHIBAIOT HAa CMSITHE (MECTHOE CXKaTue).
ITpyu 3TOM NOKHO YIOBJIETBOPSITHCS YCIOBHE

N < O’SRbAIoc' (24)
3oeck N — oI1opHas peakuysd Ha oauH ropp, H;
A,,, — 1UIOIaab CMATUA (MECTHOIO CXartusl), CM?, onpeaenseMas no gopmyrne
A, . = ba,

loc

rie b — I1IUpHHa peOpa 110 HU3Y TaBPOBOIO CEYEHUS IUIMTHI, CM;
a — JJIMHA IUIOIIAAKU ONUpaHus, paBHas LIHMPHUHE MPOroHa, CM.
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Puc. 15. K onpenenenuio I’
1l — banka; 2 — HacTui; d — ouaMerp agkepa
(Wit cmyqaeB au 6 ') = 2a + 3d, psacnyqas ¢ /), = a, + a, + b_+ 3d)

I 1/

T S ~s- ‘i?
1 MO B 0O «fn J =
D o0 o o o & O ¢
L—h | 1 M= 4

AN
1

i R f‘ o F e

Puc. 16. Pacrionoxenue pucdos Ha crenkax CITH mo ero KoHLiam

I — I — cedyeHue 10 IPOJIeTy HACTIWIA B MECTE HanOOIBILETO M3rHN0aI0-
IICT0 MOMCHTA, B YETBEPTHU IIPOJIETA, B MECTAX TIPIIOXKEHUS COCPENO-
TOYCHHBIX CWI; [ — CTIbHON Npo@UIHPOBAHHBIH HAacTWI, 2 — BbILU-

TaMIIOBaHHBIC PUODBI; L — UIMHA y9acTKa pacloNoXeHus pudoB Ha
CTCHKaX HAaCTWIA, VYUTHIBACMBIX B PACYETE €r0 aHKEPOBKM 1O

dbopmyite (23)
4.24. ITporu® 1wmThl IEPEKPHITUS PACCUUTHIBAIOT 110 HOpMYyIIe

£ =Fo+ fog, < 171501, (25)

Ine  f,, — HpOrud Xeae300eTOHHOM IIUTHI TIEPEKPHITUA OT AEHCTBUS HATPY30K B CTAIHH
SKCIUTyaTaliuu (0e3 ydyera COOCTBEHHOM MAaccChI), CM.
/,4;— [OTOJIHUTENBHBIN MPOTUG XKeJIe300€TOHHOM IUIUTEI BCAEICTBUE TTONATIUBOCTH
aHKEPHBIX CBSI3€i, CM.
4.25. Pacyer nporu6ba xene306eToHHON IIuTh, apMupoBanHoil CITH, BhmonMHgeTCS
10 QOpMyIaM CTPOMTENBbHON MeXxaHWKU. [Ipu HaJIMYMM pacyeTHON HANONOPHON TMOKOI
apMaTyphl, CO3JaI0INEH HEPa3pe3HOCTh IIEPEKPHITUS, pacyeT IIPoruda peKOMEHIYETCH BbI-
[TIOJIHATE KaK I HEPA3pPE3HOU KOHCTPYKIIUU.
Ilpn orcyrcrBum HamomopHo# rMGKoOH apMaTyphl MpOrud Xeae300eTOHHOM ILIUTHI
MEPEKPBITHA ONPEACTACTCS KaK I OTHOIIPOJIETHOM CBOOOIHO OIMMpaIomieiicss KOHCTPYK-

MY 1o popMyie

rne 1/r — pacyerHas KpMBHM3HA IUIMTHI Ha YY4ACTKE C HaMOONBIIMM HM3rMOAIOLIMM MO-
MEHTOM;
S — KO3(pOPHULUHMEHT, paCCYNTHIBAEMbBIA 110 Tab, 3.
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Taonuma 3

(;Eema_n_;@xeﬂﬁﬂ Harpyskd - s -
1/12
(3 — 02)24
m m 5/48
(A_——_A
| IITIIm ¢ 1/8
/.

JIOTIOTHUTEIbHBIN MTPOTUO XKEIe300€TOHHOM IUIUTHI f, ,, PEKOMEHAYETCSI OIIPENEIIATE
KaK I OXHOIIPOJIETHON 0ajlKM ¢ MOMEHTaMHU Ha oropax 1o ¢gopmyne (26), npuHuUMasn
Ko3dduimeHt s = 1/8.

4.26. KpuBu3Hy, 3HaueHUE KOTOPOHU BXOOUT B (POPMYIIEI IS pacueTa Iporuda, BbI-
YUCIISIOT O popMyJie

1/?‘ - (-Al;q!r;,;]]:aa,lviq‘”b2 ) /(IredEb(pbl ): (27)
rne M,

nspan ~ — HAMOONBINMIA N3rUOAIONIMI MOTOXUTEIbHBI MOMEHT B IIPOJIETE OT HOP-

MaTUBHOH Harpy3KH, IIpH KOTOpPOil oIpeneiseTcsa Inporud, 6e3 yyera
COOCTBEHHOI MaccChl ILTUTHI, H-M;

L. — MOMCHT MHEPIIUU ITPUBEIEHHOI0 CEYCHUS TUTUTHI B IpoeTe 110 1. 4.28
" 4.29 Hacrosiumx Pekomenmarmi, cM?;

Pps Op — KOIPPUUMEHTHI, YYATHBAOINNAE BIUSHUE COOTBETCTBEHHO KPAaTKOBpE-

MEHHOU W IIUTEIBHOU MOJM3yyecTH OeToHa, npuHuMaeMble mo CHull
2.03.01-84.
Ecnu nipy pacyere nporuda yUYUTHIBAIOTCS KPATKOBPEMEHHBIEC U IUIUTEIIBHBIC HaIpy3-
KW, TO pacyeTHad KPUBU3HA IIPUHUMAETCI PABHOHU CYMME KPUBU3H, OIPECACIICMBIX
10 hopMyJIe pa3neabHO U U3rida Harpy3KkaMm KpaTKOBPEMEHHOI0 M JUIMTEIIbHOTO JIEHC-
TBUSL.

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

4.27. JIOTIONMHUTENbHYIO KpUBM3HY 1/r, ,,, OOYCIOBIEHHYIO IOJATIMBOCTBIO aHKEP-
HBIX, CBI3€M, MO KOTOPOH ONpeaeisieTCsd MOIONMHUTENbHBIN ITPpOrud IUINTHI, BEIUMCISIOT

1o (hopMmyine
1/r, ., = k’A/(0,751h ). (29)
3aech k' — x03(pPUIMEHT, IPUHUMAEeMbIA paBHBIM 2 [UISI OTHONPOJIETHBIX TUUT;, 1,51 1 —
COOTBETCTBCHHO UId KpayiHUX U CpedHUX ITPOJIETOB Hepa3pe3HbIX mrT; 1.5 —

T CpeIHUX MIPOJICTOB Hepa3pe3HbIX IUIUT, sBJistoixed Kpanaymu mst CIITH;
A — CIOBUT HACTWIAa OTHOCHUTEIBHO OETOHA, pACCUUTHIBAEMBIM o (popMyIie

A=(M, . A)/Te(h, = 0,5%) - (4, + A, (30)
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rme €, — KO3Q@PUIUMEHT XEeCTKOCTU aHKepa, ONpeAeNsIeMbIi 110 GopMyiie
e = 0,15n  dkE,; (31)

n, — YUCJIO BEPTUKAIBHBIX aHKEPHBIX CTEPXHEN B OHOM rope Ha pacCMaTpuBae-
MO OIIOpE.
4.28. MOMEHT MHEPLIUU TIPUBEASHHOIO CEYCHUS IUTUTHI B IIpOJieTe CIENVET Olpesie-
NISITh OTHOCHUTEJIbHO €ro IIeHTpa TSKECTHU, NpHUHUMAasg KO3(MPUIMECHTH NPUBEICHUS IUIO-
AU CeYeHUs apMaryphbl K IUIOMIaaM OETOHA o, ¥ O PaBHBIMU OTHOLIEHUSM MOIYJIEH

YIIPYTOCTH:
o, = E/E,; (32)
o, = EJE, (33)

[Ipu pacueTe MOMEHTA MHEPIIMM IPUBEACHHOTO CCUCHUS IUIMTHI IUIOIAAb PACTAHY-
TOro OeToHa UCKIIIOYAIOT, I10Jiarasg BO3MOXHOCTb 00pa30BaHUA B HEM TPEUIUH.

4.29. Tlonoxeuue IEHTPpa TSXKECTH IIPHUBCAEHHOTO CEUYCHUS IUIUTHI, 3aHHMAcMOe
OTHOCUTEIBHO KpaifHeH CXKaTOM rpaHy OCTOHA X, MOXHO OIIpeaensTh Mo CAeAyIomuM Qop-
MyJIaM:

a) eClIM HEHUTpaJIbHAsA JIMHHSA, Ha KOTOPOM HAXOAMUTCS LICHTP TSOKECTH IIPUBEICH-
HOT'O CEYECHUsI, HE NepeCcCeKaeT pedbpa IUIUTHI, TO

— _
= —(ZA4,y /bf) T \/(ZAred /bf) + (25,4 /bf)’ (39)

rne XA _, — CyMMa IIpUBEICHHBIX IUIOMIANCH CEYeHMs apMaTyphbl, CM?;
S..;, — CTaTW4eCKHI MOMEHT IUTOIIAnA A, , OTHOCUTEILHO KpaiiHel CXaToi rpaHu

CEYCHUS IUIMTBI, CM>;
0) eci HEWTpasbHasl JIMHUSA IepeceKaeT pedpo IUIUTHI, TO

= —(ZApy / D) + Ay / b)Y + (28}, / b), (35)

rne XA, — CyMMa NpUBCACHHBIX ILUTOIIANCH CEYEHMS apMaTyphI U TIIOINAIK CBECOB TaB-
POBOIO CeYeHUsI OeTOHA IUIUTHI, CM?;
§" ., — Marm4eCcKuil MOMEHT IUToany A’,, ;, OTHOCUTENBHO KpaHHeH CXXaTox rpaHu
CEYCHUS TUTUTHI, CM°;
B) €CTM HEHTpaIbHast JIMHIS COBIIANAeT ¢ HYDKHEH IpaHbio IOJIKU IUIMTHL, TO X = A,.
CyMMy NpUBEICHHBIX IUTOIMIAAEHA CeYeHMA XA , U XA’ ; BEIMUCIIAIOT IO GOopMyJaM:

YA, = Ao, + Ao + Ao (36)

S 5?
A, = Ao, + Ao + Ao+ A, (37)

rie A, — TUIOMIagb CBeCOB GETOHA TaBPOBOTO CEYCHUS, CM?;
o, 0, — paccyuTeiBaior rmo gopmynaM (32) u (33) 1. 4.28 Hacrosumx PekoMeHgaluii.

5. PACHET KOMBUHHNPOBAHHOM BAJIKA

5.1. PacyeT xOMOMHMPOBaHHBIX OATOK, KaK M IUIATHI, BHINIOJHSIIOT IS IBYX CTalui
padoOTHI: BO3BEASHUSA U SKCIUIYAaTaLMU.

a) @ cmaduu 6o3¢ederus (10 Habopa 0€TOHOM IIUTHI KyOUMKOBOU 1poyHoctr 10 MIla)
CTAJIbHOM TIPOTOH pacCUYUTHIBAIOT B COOTBETCTBUU € TpeOoBaHUAMU CHuUII 11-23-81 «Crans-
Hble KOHCTPYKIIMU» Ha Harpy3ku coriacHo ykaszaHusM riaasbl CHuII I11-15-76 «beroH-
HbIE W XeJIe300eTOHHBIE KOHCTPYKIIMY MOHOJMUTHBIE». IIpu 3TOM pacueTHOE COIIPOTHURIIEC-
HHe CTAIHA NNPUHUMAIOT ¢ KO3MPUIIMEHTOM YCI0BUNA padoTh! 0,9;
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©) 8 cmaduu 3xkcnayamayuu XOMOVMHUPOBAHHBIE OaJIKM PAaCCUMTHIBAIOT B COOTBET-
CTBHM C VKa3aHUSAMH HACTOSIIECro pasielia.

S.2. PacyeT npoyHOCTH KOMOWHMPOBAHHON OajJIKX¥M B CTaAUHM SKCIUIyaTallUM peKo-
MEHYETCS BHIITOJIHSATD:

a) JIJIsI TIPOTrOHA, BXOMMIIETO B COCTaB KOMOUHUPOBAHHOU OAJIKM, — KaK CTAIbHOI
KOHCTPYKIIMM B cOOTBeTCTBUM C yKa3zaHUsAMHU ritaBel CHulI 11-23-81 Ha Bo3nelicTBue nU3-
rM0aroIEeT0 MOMEHTA MS‘g W IIpOOOJILHOM CWiIbl pacTsokeHus 1 (puc. 17), onpenensgeMBbIX
COIIACHO TpeOOBaHUAM II11. 3.3 1 5.4 HacrosAmux PeKoMeHAaNMiA;

0) IS MOJKU IUIMTHI MIEPEKPHITHSI KaK OCSTOHHOM WIM XeJie300eTOHHONW KOHCT-
PYKIIMA — HA BHELIEHTPEHHOE CXAaTue 0 HOPMAJIBHOMY CEYEHUIO B COOTBETCTBUM CO
CHull 2.03.01-84 ot BO3meyicTBUA H3rubariiero MoMeHTa M, 1 OCEBOM CHIIBI CXaTHs
T, onpeneasieMbIX COrJIacHO YKa3aHUIM IIII. 5.3 u 5.4;

B) IS COCAMHECHUS TUIUTHI C TIPOTOHOM (aHKEpPHBIE CBSI3H) — B COOTBETCTBUU C
yKa3aHWSIMHU I1. J.6.

Puc. 17. Cxema ycwiHnii B KOMOMHHUPOBAHHOM OaJIKe
I — OeToHHas NONKA IDIMATHL, 2 — aHKep; 3 — CTaJIbHOM NPOroH

5.3. IlponoysibHBIE YCWINS PacTSKEHHS B IPOrOHE U CXaTHI B IIOJKE IUIUTHI IIO
HOPMAJILHBIM CEYCHUAM KOMOMHUPOBAaHHOU OaJIKM IPHMHUMAIOTCA PaBHBIMU YCUIIMIO CBHTA
10 UX CBS3SIM:

T= vMypk, /¥(Exly, + E,l )], (38)

€ Vv — pacCTOSIHME MeXIVY ILICHTpaMHU TSDKECTH TIPOroHa M HMOJKU IUTUTHI, CM;

k, — KO3(QPWLMEHT, YYATHIBAIOINI BIMAHUE BUIA HATPy3KU M NMOTATIMBOCTH CBA-
3¢H IIPOTOHA C IUIMTOM, KOTOPBIN OIipeacisieTcsl 1o Tada. 4 B 3aBUCHUMOCTUA OT
KECTKOCTU TUTUTHI;

Yy — BEJHWYHMHA, IojIydaeMasi mo opMyiie

y = I/(EA,) + L/(EA) + v}/(EL + E[IL). (39)

3HayeHue KoapounueHta k, B popmysne (38) onpenessior 1o tadn. 4 B 3aBUCUMOCTH
OT BEJIMYHUHBI A, KOTOPYIO HAXOOAT 110 (pOopMyJIe

A= Je,¥. (40)

3mech e, = (&,,1,,)/uU;
£, = kdE,,

— MOFOHHBIA KOX(PPUIMEHT KECTKOCTH;

— KO3(POUILMEHT XECTKOCTA BEPTUKAIHBHOIO aHKepa Ha CIBMT;
— YHCJIO CTEPXXHEBBIX AHKEPOB B OJJHOM rodpe HacTWIA;

— IIIar Mexay ocsiMM roppoB HACTWIA, CM;

T'INC

€
Ean
Ran
U
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k, — KO3(MOUIIUEHT YCIOBUM pabOThi, IPUHUMACMbIN paBHBEIM ,13 MpH OpHeHTa-
IIMHA HACTWUIA IIMPOKHWMHU ITOJIKAMH BHUS3.
S.4. U3rubaromye MOMEHTHI B IPOroHe M, ¥ B IOJIKE TUTUTH M, HaXO[AT 110 GopMy-
JIAM:

M, = (M — IV EI )/ (E L, + EIL); (41)
M, = [(M — TWE,L)/(EIL, + E,IL), (42)

rme v U 1 — BeMHCIAIOT 10 opMyie (38) m1. 5.3.

5.5. HlupuHy I10IKA TUTUTHI by, BBOIMMYIO B pacyeT IIPOYHOCTH HOPMATIBHBIX CEYEHU
KOMOMHUPOBAaHHOMN OaIKu, ONpeleisIioT B cooTBeTCTBHM ¢ yKazaHuaMu CHull 2.03.01-84.

B 30He oTBEepCTUIL B TUTUTE HIUPUHA €€ IIOJIKHM YMEHBIACTCS Ha BEJINYMHY HOAPE3KHA
oTBepcTHEeM. OcabieHue IUTATHI ITOAPE3KOM MOXHO KOMIICHCHPOBaTh YCTAHOBKOM apMary-
pPBl BOOJD IIPOJETa KOMOWHHUPOBAHHOM QanKW, BKIIIOYACMOM B PA0OTY IOJKW IUIUTHI Ha
cXaTue.

5.6. IIpoyHocTh coeAUHEHH IIPOTrOHa C IUTUTOM OoOecIieYrBaeTCs IIpU CoOMOASHNH
YCJIOBHS

T,<T,, (43)
rne 7, — cOBUTamoIlee YCWIME, MpUXoIsdileecs Ha Hauboliee HaNpsDKEHHYIO aHKep-
HYIO CBA3b ITPOroHa C IIMTOM (KpaitHee oT onopbl peOpo riuThl), H;
I’ — NPOYHOCTb aHKCPHOH CBsA3H, H.
CaBurarolee ycwide 1, BEIYHCIAIOT 110 QOpMyIe
T, = vRuk / [y(li’sglsg + E, 1), (44)

rae v, vy, Esg, E,, Isg, I, u — NPUHAMAIOTCA 110 II. 5.3;
R — omopHas peakiiuss KOMOMHHpOBaHHOM Oanxku, H;
K. — KO3(MPUIIUECHT, OIIpeaeasiEMbIi O TadIl. 4.

Taoagumna 4

i = N T P ki L T L F ' P i ekl P -

Tun "Harpys3ku

T T ——r— — ——— g - N oo N el e e el e T " PP el A

Al
k, Ipu I k, npu
x=1/2 T x=1/3 |
1 0,112 0,08 0,094
2 0,294 0,24 0,262
3 0,489 0,4 0,439
4 0,639 0,52 0,568
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
3 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 0,773 0,93
10 0,921 0,8 0,845 0,941 0,96 0.8 0,99
11 0,935 0,32 0,86 0.954 0,97
2| 09 0,83 0,872




Oxonuanue mabauysl 4

UCUepliaHug e Hecyield cnocobroctu (77

e

i P — ol — s’ ' T T e e il el "

1/2
| {
k. k|
_ — |
0.85 0,99 |
0,86 0,99
0,87 0.9 | 0,984 I 0,99
0,976 0,89 0,916 0,992 1

0,98 0,9 0,925 0,995 I l
A M B I l
[IpoyHOCTh aHKEPHOM CBA3HU 1, BEIOMPAIOT MEHbINEH U3 TPEX YCIAOBUNA BO3MOXHOIO
1, u Tbl) :

1) IO MPOYHOCTHA BEPTUKAIBHBIX CTECPXHEBHIX aHKEPORB

4 -
I an mpkpRsaAannanﬂ

an’

(45)

m, — KO3 PUIHMEHT YCIOBUM PAOOTH (mp = ] IS IpOroHOB, HaJ KOTOPHIMU Ha-

CTWI HEUIPEPBLIBHBLIN, U I IIPOTOHOB, HA KOTOpPbIE OIMUPAIOTCS €0 KOHIIbI,
[pU HAJIMYUM HAOOIIOPHOU I'MOKOH apMaTryphl, odecrieuyuBalolleili Hepa3pe3-
HOCTh TUIMTHI IlepekphiTHa;, m_ = 0,8 I1d IIPOroHOB HAaCcTWIA, Ha KOTOphIE

p
OIMPAIOTCS €r0 KOHIIBI, ITPY OTCYTCTBUHM PACcUCTHOM HAXOIIOPHOM apMaTyphHI B

IUTUTE);
n, — YHUCIO CTEPXKHEBBIX aHKEPOB B ogHOM rogpe CII1H;
kp — KO3(QIUIMEHT, ONpeacadeMbll 110 GopMye
k, =4,753R, 40,5(b + b)) / h, /[(1+0,34,,)(0,1n,, +0,9)/R,1; (46)
I

1—1

- - 2 -

2F

 odr i o w s e o o
sl

Puc. 18. K onpenesieHUIO IUIOIIAAU TPOEKIIMH TejJa BhIKAJIbIBAHHUA OCTOHA
Ha FOPHU30HTANbHYIO IUTOCKOCTD A,
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2) IO BBIKAJIBIBAaHHUIO O€TOHA BOKPYI aHKEPHBIX CTEpXKHCEH

T,=1,7R, A (47)

rme A. — IUTolIansh NPOEKIIMM Teja BBIKAIBIBAHUA O€TOHA Ha TOPU3OHTANBHYIO ILIOC-
KOCTh, cM? [A, = b’(a, + 2h)) — h (b"—b)] (puc.18);
3) 1o cpe3y OeToOHAa aHKCPHBIMM CTCPXKHSAMHU BAOJIb ITPOTOHA

Tbl = bA,cnﬂ (43)
rie A’ — IUIolaab cedeHUs IUIMTH IO LmpHuHe ogHoro rogpa CITH, cm?;
n — YMCJIO IUTOCKOCTEMN cpe3a Ui ogHoro psaaga (n = 1), njidg aByx u Oosee psioB

aHKepoB (n = 2).

Ecim ycnosue (43) He cobmomaeTcs, TO CIEAYyeT JIUO0 YBEIMYUBATH IUAMETP aHKED-
HBIX CTEP>XKHEN U UX YUCIIO, INOO ITOCTABUTD YIIOPHI B COOTBETCTBUM C YKa3aHUIMU II. 3.15
HacTtosgmux PexoMeHgaiii.

5.7. Ecou ripH IpoeKTUPOBaHUY KOMOMHMPOBAaHHBIX OaJIOK IIPUHSATHI VCIOBUS: 1) cTans-
HBIEC ITPOrOHBI BHIIONHSIOTCS M3 MpoKaTHBIX npoduneit; 2) CIIH opueHTHpOBaH HNIMPOKU-
MM IIOJIKaMW BHH3; 3) aHKEPHBIC CTEpXHU TUaMETpoM He Oonee 14 MM; 4) ycwime caBura
Ha OTHY aHKEPHYIO CBA3b 1] U €€ IPOYHOCTh 1, pacCYMTaHHAsA COIVIACHO I1. 5.6, pasnmnya-
jorcsl He 6omee yeM Ha 20 %, TO MpOYHOCTh HOPMAJNBHBIX CEUYEHU KOMOMHUPOBAHHBIX
O0aJTOK HOIYCKAECTCSH BBIYMCIISITHE O (pOpMyJaM, NPUBCICHHBIM HUKE, B 3aBUCUMOCTH OT
COOTHOLIEHUS BeJIUYMH HeCcyleld CIIOCOOHOCTU:

a) CTAJILHOIrO IIPOrOHa Ha PAaCTsIKCHUHE

ng = ngAsg; (49)
0) OETOHHOI MOJKM IUMMTH HA CXAaTue
N, = Ryb,hs (50)

B) CBsI3el IIpOoroHa C IUITMTOM Ha y4acTKe CABUTA OT OMOPHI IO PACYETHOTO CeYEHUS

Tf: T(Tgn/Tl): (51)

rne 1, T,, T, — onpeaensaored 1o mi. 5.3 1 5.6.

Caygait 1. HauMeBbinel BEIUYUHON SIBISIETCS ng. ['paHuIla CKaToOU 30HBI CEYEHUS
KOMOMHUPOBAaHHOM OaJIKU IIPOXOMMT B IIOJIKE TUIMTHI (puc. 19, a).
BBICOTY cXaToi 30HBI ONPENECISIIOT 0 (popMyJIe

X = N_/(Rby). (52)

B sTOM Cciyyae pOYHOCTh CEYEHMS 00ECIIEUNBACTCA MMPHU COOMOASHUY YCIOBUS

M., < Ry (H— 0,50, — 0,5x). (33)

span

Caysait 2. HapmeHnpiued BeaxmymHou sapngerca N, wim 7. I'paHuna cXaroil 30HBI
CeYCHUd KOMOMHMPOBAHHOM OalKu mpoxogut B mporoHe. Ilpu sroMm, ecim N, < T, 1o
ITOJIKA IUTUTHI TTOJTHOCTRIO cxkaTta. llpu N, >T" mojika mIMTeL cXKaTa YaCTUYHO Ha BHICOTY OT
BEPXHEN IPAHMU, ONpEACIIEMYIO IO (POpPMYyIIe

x = N/(R,D,). (54)
Eciin Xe 1py 3TOM YIOBJIETBOPSETCS YCIIOBUE
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Puc. 19. PacueTHbIe CEUEHUS U CXEMBI YCWINHM I pacyeTa HOPMAaJIbHBIX CeYEeHU
B IIPOJIETE KOMOMHUPOBAHHLBIX 6aJI0K

a — Jnsg caydas 1; 6 — nng caysas 2a; 6 — Ui cayias 26

Nz R (A, — 24°), (55)

rme N — MeHblnad BeJMuuHaA U3 N, u T

A’,— Tiowanb BEPXHEH TMOJKM TIPOTOHA, CM?,
TO rPaHUIIA CXATOW 30HBI IIPOrOHA pacroiaraercd B €ro BepxHen moike (puc. 19, 6). Bepxuss
JIOJIKA B pacyeTe He VUUTHIBACTCH.

IIpoyHOCTE KOMOMHUPOBAHHON 04K MO0 HOPMAJIBHOMY CEUYEHMIO 00ECIIEUHNBACTCSA
IIpH COOMIOAECHUH YCJIOBUS
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span

X (hy = 8.2 — 8/2) + R (h,— &, — 8.) [(h, — 87)/2] (56)

Ecmm N < ng(Asg — 24 ';,g , TO TPaHUIIA CXKATOMU 30HBI IIPOroHa IepeceKaeT ero CTEHKY
(puc. 19, 8).
PaccTogHye OT Bepxa IIpOroHa JO IPaHULBI €ro CXAaToM 30HBI HAXOHOAT 110 GOopMyJIe

a = [A4, — (NJR) — 25" (b, — 8)1/28. (57)

My <N (H— h,+8,/2~x/2) + R bS5,

B sToM cayuae rmpoYHOCTE KOMOMHUPOBAHHOM 0AJIKH IO HOPMAJIbHOMY CEUYCHUIO 00EC-
IIEYMBAECTCS IIPY COOMIONACHUY YCIOBUS

M, < NH—h,+a—x/2) + R {[b.3, (h,—a—13/2)+

+ b8 (a— 8,/2) + [d(hy, — &, — 8.) (h, + &, — 8, — 2a)]/2}. (58)

58 5§ 3 )

5.8. Y kpaiiHero rodpa cTaabHOro IMpoPUIMPOBAHHOIO HACTIWIA KOMOMHUPOBAHHOM
DaJIX| ciieayeT yCTaHaBIMBATL THYTYIO apMaTYpHYIO CeTKY (pHrc. 20) ¢ paboyuMU CTepKHS-
MU BOONE riporoHa & 8-10A-II1 yepes 100 MM 1o mvHE 1IpoieTa IUTATHL.

5.9. IIpoyHOCTE KOMOMHHPOBAHHBIX OAJIOK PACCUUTHIBAIOT IO UX CEYCHUSIM C MAaKCH-
MaJIBHBIM HU3rn0aroIM MOMEHTOM, B MECTE IPWIOXKEHHUS COCPEIOTOUYEHHBIX CWI U B YET-
BEPTH [IPOJIeTAa.

5.10. PacdeT onmopHBIX CeUeHUIN CTAJIbHBIX IPOTOHOB HA JIEVCTBUE ITONIEPEYHOM CHUJIBI
BBIIIOJIHAIOT KaK U IS CTAJbHEIX 6asIOK, HO 0e3 yueTa Xele300eTOHHOM IUIMThL. Ero MoX-
HO He IIPOBOIUTH IIPU COOMIONCHUM YCJIOBHS

Q<08h3R, (59)

5.11. Jedopmaumio (porudsl, yrixel IOBOPOTa) KOMOMHMPOBAHHBIX 0AJIOK BBIYMC-
JISTIOT 0 PopMyJiaM CTPOUTEIbHOM MexaHUKM. [IpH 3TOM BXOASIIYIO B HUX KPUBHU3HY OII-
PEACISIOT 10 PEKOMEHIAIUSIM HACTOSIIErO pasfeia.

HIAL

5.12. IIpornd KoMOMHUPOBAHHOU OAJIKM paccyy-
Cetka THIBAIOT 1O (POpMYJIE

fmc =frc T fsg! (60)
rae f,. — Iporud KOMOMHHPOBAaHHOM OAJIKU B CTa-
AU 3KCIUTyaTalliyu 0e3 yyeTa COOCTBEH-
HOM MACCHI IIEPEKPEITUS, CM;
Jiy — TIPOTHO CTaIBbHOTO MPOTOHA OT JCHUCTBUS
COOCTBEHHOM MACCHI IEPEKPBITHS, CM.

ITomHyI0 BeJIMYMHY KPpUBU3HBI H3rMOaeMBIX 2JIe-
MEHTOB HaXOIAT 10 popMyJie

a) 1/r,, = 1/r,+ 1/r,, (61)
Puc. 20. Pacionoxerme ruyrot e 1/r, — KpuBM3Ha Ge3 yyeTa NMONATIMBOCTH aH-
apMaTYPHOM CETKH Y KpaillHero rogpa KepHbIX cBsizeit (1 /’}r =1 /rl + 1 /"2)5
HacTWJIa

1/r, — KpuBH3Ha, OOYCIOBICHHAA IOJATIHBO-
CTHIO AHKEPHBIX CBSI3EH.

KpuBH3Ha OT KpaTKOBPEMEHHBIX Harpy3o0K ¥ OT IJIMTEJIBHOIO ACHUCTBUS ITOCTOSHHBIX
W JUIATEIbHBIX HAarpy3ok 1/r, u 1/r, onpenensercsa mo ¢popmyie

1/r = (My 193 )/ g Ey93.). (62)
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e @y, @y — KoadPunueHTsl, npuHuMaemsie o CHull 2.03.01-84.

B pacyer / ,, BBOOAT ce4yeHUE OETOHA bbhf M CEYCHUE IIPOrOHa, YMHOXEHHOE Ha
oo = Esg/ E, — OTHOLIEHUE MOAYJISL YIIPYTOCTH CTAJIN IIPOrOHa K MOIYIIIO YIIPYTOCTH 6€eTo-
Ha TUIUTHI).

5.13. KpuBnsHy, 0OyCIIOBISHHYIO ITIOJATJAMBOCTBIO AaHKEPHBIX CBSI3€M, BBLIYMCIISIIOT
110 popMyJIe

1/r, = kf I/rf {[(pblEb[md/((pblEbIm + (pszSgTSg)]—l}. (63)

3HaYeHUs1 KO3 PUIEeHTa kJr B 3aBUCHUMOCTH OT XapakKTEPUCTUKU XECTKOCTH Al U
BUJIA 3arpyXeHUA [IPUBEACHEI B Tab1. 5.

Taonuma 5

e - gy

| X ¥

8 A

1
0,704
0,38 |
0,215
| 0,133
0,063
‘ 0,035

0,025
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Ilpunoxncerue

ITPUMEPBHI PACUYETA
Pacuer CIIH Ha cTanuH BO3BeICHUA

IIpumep 1. laHo: Hepaspe3HOM TpeXHpoaeTHHIN HacTHA Mapkn H80A-674-0,9 opu-
CHTUPOBAaH MIMPOKUMH TOJIKAMH roPpoB BHU3 (W1 51 W 110 Ta6J1. 1 HacTosAIMX PeKOMEH-
pauuin). JimuHa nposera 3 M. Ha ripopmimmpoBaHHEBIN HACTI C [TOMOIIIBIO OETOHOHACOCOB

yVKJIaablBaeTcsI MOHOJMUTHEIA OeTOH. BEICOTa Ci10s1 6€TOHAa Had HacTwioM 20 cM. M3rnbaio-

LI MOMEHT B KpailHeM IIpoJIeTe OT paCYETHBIX HArpy30K Mspm = 4100 H-Mm, Ha cpenHeii
orope M, = 5000 H-m. HopmaruBHas Harpyska Ha 1 M? HACTWIA B CTaIUY BO3BEIACHUS

COCTaBJIHeT 3960 H. [Tonepeynas cwia ot pacueTHOM Harpy3ku 5470 H.
TpebyeTcs onpenesiMTh NPOYHOCTh U IMIPOrud CTATBHOTO IMPpOoPWIMPOBAHHOIO HACTU-

jla Ha CTaJliy BO3BEICHUS.
PacuerT 1. BoiuucnsgeMm no gopmynam (2) 1 (3) IpoOYHOCTH CTAJIBHOro npoduiny-

POBAaHHOTO HAacTWJIa B MPOJIETE U HA OIIOPE.
B nponere nmo cxatoit (y3Koi) IOJIKe

G, = /W, = 4100/38,59 = 106 MITa < 220;

span

10 pacTIHYTOM (IIMPOKOM) IIOJIKE
G, = /W = 4100/45,76 = 89,6 MIla < 220.

Sp an

[Iepen pacyeTOM IIPOYHOCTH CTAIBHOIO IPpOPUIMPOBAHHOIO HACTHIA HA OITIOpE IIPO-
BEPAEM I10 YCIIOBHIO (5) YCTOMYMUBOCTE CXKATOM IIMPOKOH IMOJNKMU;

0, = M,/ W, <34,31041/b,)2,

roe b,= 9,3 —2r=9,3 — 2:0,5 = 8,3 cM (cM. puc. 5).
TaxuM obpa3oMm,

c, = 5000/45,76 < 34,3-10* (0,1/8,3)? =109,3 MIla > 49,39.

YcnoBue He cobmogaeTcs. 3HAYUT, HA OIOpe cxKatasd NINpoKas IMONKa Y4aCTUIHO BHIK-
nmrovaercs U3 paboThl. I1oaTomy W;z OIIpEICACM C YYECTOM IIPHUBEACHHOM IIMPUHBI CKATBIX
[IOJIOK HacTWIa, KOTOPYI0 HaXoguM ITo popMyiae (4):

broa = (879 / Jo,)[1 —192¢ /(b \J5,)]t = (879 //109,3) x
x[1— (190 -0,09) /(8,34/109,3)]0,09 = 6,13 cMm.

MOMEHT CONPOTHBIICHUS CTAJIBHOIO MIpOoPWINPOBAHHOIO HACTUIA IIPY YMEHBIICH-
HOH HIMPHUHE CXATOH ITONKH b, , OIIpeliesIAeTCs 110 MIpaBIWiaM collpoMara (W" = 43 4 cmd).
CooTBeTCTBYyIOIIEE 3HAYEHUIO W y, CKUMAIOIIEE HATIPSKEHUE B MONKAX HacTWiIa Ha

OIIOp€E PaBHO:
= 5000/43,4 = 115,2 MI1a.

[IpogoimkaeM BBIYMCIIATL 3HAYEHHUA b, ,, 1 COOTBETCTBYIOIIEE EMY 3HAYCHME W
OmnpeaesnsieM HOBOe 3HaYeHue b, , Mo popmyne (4):

b., =(879/115,2)[1— (192-0,09) /(8,34/115,2)]0,09 = 5,97 cMm.

[lo Homorpamme pyic. 6 3HAYCHHIO b, MOTKHO COOTBETCTBOBATL W, = W, =426 cv’.
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I[IpoBepuUM pa3zHOCTH MEXIY 3HAYCHUSIMHU W;z 5| W’;z:
[ ( W;Z — W’;Z)/W;z]-IOO = [(43,4 — 42,6)/43,4]-100 = 1,8 % < 3.

CrienoBare/IbHO, OKOHYATEeNIFHOE 3HaYeHHEe MOMEHTA CONPOTUBICHUS W IpHHUMAa-
eM paBHBIM 42,6 CM>, a COOTBETCTBYIOIEE EMY CXMMAlOIee HaupsDKEeHUE o, '—'-“—-25000/42,6=
= 117,3 MlIla < 220, T.e. IpOYHOCTH CECUCHUA HA OIope obecreycHa.

2. OnpenensieM IPOYHOCTh HACTUWIA IIO TIOIepedHOU cwie 1o ycaoBu (3):

Q/sth, < R .

Ha nmpuye 1 M nmonepeyHas cwia socnpuHuMaercs 12 crenkamu CITH: 2= 12:0,9 =
= 10,8 MM, A, = 80 MM, R = 140 MIla (pacuetnoe conporusneHune CIIH cpesy). Ione-
peuHas cwia O = 5470 H.

TakuM 06pa3oM, MIPOYHOCTh HACTUJIA

Q/xth, = 5470/10,8-80 = 6,33 MIla < 140.

CrnegoBaTebHO, CeYeHUEe B CTaaAuM BO3BE€ICHMS o0JaaeT HOCTATOYHOM HECYIIEH
CITOCOOHOCTBIO.

3. OnpenensgeM HaAUOOJABUINY ITPOTUO MPOPIIUPOBAHHOIO HACTWIA B CTaIUM BO3BE-
neHus 1o popmyite (6) 1. 4.7 Hacrogmmx PekoMeHmalmii:

f, = k(q"I*/E L) + a.

s kpantHero nposiera TpexnposetHoi rmTtel £ = 0,0088, a = 0,2 cm. Toraa nporu6d
HACTHJIA B CTAOHUU BO3BECICHUS OYIET COCTABIITH

f, = 0,0088[(39,6-300%)/(21-10%-167,51)] + 0,2 = 0,99 < 1/200/ = 1,5 cm.

CnemoBareibHO, XecTKocTh CIIH Ha craguuy Bo3BencHHS obecrieuyeHa.

IIpamep 2. Iano: Hepaspe3noi TpexmpoaeTaeiil CITH Mmapxu H80A-6 74-1,0 opueH-
TUpPOBaH Y3KMMM IOJKaMU rodpa BHU3. lmnHa mposera 3 M. Bricota ciog 6etoHa Han
HacTIwiIoOM 10 cM. beToH ykimanpiBaeTCs Ha MOHTaXe C IIOMOIBIO Oaged. MakKCUMaIbHBIN
U3rN0aIoIIUM MOMEHT B IIPOJIETE OT pacyYECTHOM HArpy3Ku Mspan = 618 xH-cMm, ot HOpMa-
TUBHOM Harpysku 5900 H/M M, . = 500 kH-cM. PacyeTHbIi1 MOMEHT Ha cpeHEN ormope
Mmp = 769 xH-cM. PacuetHas nonepeyHas cwia cocrasisieT 15 kH.

TpebyeTca nposepUTh ITPOYHOCTh U XecTKocTh CIIH B ctagu Bo3BegeHMd.

PacuerT. 1. IIpoBepsieMm yciaoBue (5):

c,= M.,/ sz < 34,3-10% (¢/b)°,
rne b,=0b—2r=9,3—20,5=38,3 cM (CM. puc. ).

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

Tak Kaxk ycioBue He cobmrogaercs, cxarble mmpokue noaku CIIH B mposere 4gac-
TUYHO BBHIKJIIOUAIOTCS M3 padOTHI MPpU OCTOHUPOBAHUU, B COOTBETCTBUU C 3TUM HACTUN
paboTaeT MEHBIUMM CEYEHUEM, YTO TIPMBOIUT K YBEJHIECHUIO G,

s onpeneneHus GakTUYeCKOro 3HAYEHUA O, BOCIIONB3YEMCSI IIPUBEACHHBIMU B
HacTOS X PeKoMeHgalusIx HoMorpaMMaMHu (CM. puc. 6):

rnpu o, = 121,8 MIla W’ = 42,4 cm>;

mpu o, = 618/42,5 =141,5 MITa W, =41 cm’

npu ¢, = 618/41 = 150 MIla W, = = 40 5 cMm”.
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[TpoBepsieM pa3HOCTP MOMEHTOB CONPOTUBIICHUS:
[(I/V""’;C2 — W”;z)/W"‘_'xz]-IOO = {(41 — 40,5)/41]-100 = 1,2 % < 3.

Tak xax pasHuiia MEXAY DpeabiyIiuM ¥ ITOCACAYIONIMM 3HAYCHMEM MOMEHTa CO-
NIPOTUBNEHUSI MeHbIlle 3 %, OKOHYATEIHLHO NMPUHMMaeM W W’” = 40,5 cMm’.

TaxyM obpazoM, cxxuMaroliee HaIpsCKeHME B nponeTe B mnpomx MIOJIKaxX G, PaBHO:
o =M /W’” = 618/40,5 = 152,6 MIla < 220.

n span

JUtst onipe/icneHUs HAPSOKCHUM PAacTSXCHUA B Y3KUX MIOAKaxX B IpoJieTe IO HOMOT-
pamMme o, = 152,6 MIla HaxoauM 3HayeHUe W OHo pasHO 40,7 cMm3.

CJICI[OBaTeJIbHG pacTaruBamnee Haﬂpﬂ}KeHHG B 1Iposiere (B Y3KUX MOJKAX) COCTaB-
mwier o, = 618/40,7= 151,8 MIlIa < 220.

PaccuntaeM HanpsokeHus B orniopHoM ceyenun CITH.

B ommopHOM CE€YeHUM B 30HY ACUCTBHS CKUMAIONIHX HANIPSAKCHUN ITonagaeT y3Kas
[T0JIKA, He TpelOyrouias IpoBEPKM Ha YCTOMYNBOCTE.

CxmMaroliee HanpscKeHMe Ha oInope paBHO:

o, = 769/42,76 = 179,8 MIIa < 220.

Pacrdrusaroniee HalpsokKCHUE B OITOPHOM CEYECHHMU COCTaBIAET
= 768/50,7 = 151,6 MIla < 220.

2. Tlo ycnosuto (3) onpenensieM MIpOYHOCTh CTAIBHOIO NMPpOoPUINPOBAHHOTO HACTUIA
[0 TIONEPEYHOM CUIIE

Q/>th, < R = 15000/(12-80) < 15,6 MIIa < 140.

CrnenoBarebHO, MPOYHOCTL HACTWIA HA CTAJAMU BO3BEJAEHUS KaK B MPOJIETE, TaK U
Ha ornope obecrieyecHa.

3. IlposepsieMm xectkocTh CITH Ha ctanuu Bo3BegeHus.

PacyeTHpIif MOMEHT MHEPLIMH [, BXONAWIMA B (OPMYITy VIS ONIpEAEIeHus] Nporuda,
HaxOoQuM Mo HoMorpamMme (cMm. puc. 7). Ecau cobmonaercs ycnosue (8), To MOMEHT UHED-
IIMY IIpMHMMaeM 110 1abin. 1 Hacrosmux PexoMeHnaumi, YTo COOTBETCTBYET FTOPU30HTAIh-
HOM 4acTH KpuBo# [ HoMorpaMmsl. Ecin xe ycinosue (8) He cobmonaercs, ToO pac4eTHOE
3HaYyeHMe [ TIpUHUMAEM I10 HUCXOAAIIEH BETBU HOMOTpaMMBI. I1pu 31oM cHavana ornpene-
nsgeM GaKTHYeCKoe 3HAaYeHUEe MOMCHTA COTIPOTHUBIICHUS W

[Tonbupaem 3HaYCHHUE W METOIOM IIOCJIeI_[OBaTeJIBHOI‘O NIPUONXEHUS D0 TEX 0P,
I[T0Ka WX ITOCHEAYIOWEE K npeﬂbmymee 3HaYeHUA He OVIyT OTIMYAThCa Ha 3 %.

Ilo 3HaYeHUIO W OlipefensieM BEIMYUHY (PaKTUYECKOTO CXUMAIOIUEro HanpsKe-
HUA ©, A 110 HEH H&XO}IHM MOMEHT MHepuuy 1.

HpOBepHeM yciIoBHe (8):

/W < 57,4-10%¢/b)*= 500/50,7 < 57,4-10* (0,1/8,3)? = 98,6 MIla > 83,2.

n ,Span

CienoBareyIbHO, VCIIOBUE HE BBIIIOIHSIETCH.
OrnpenensgeM 1o HOMOTpaMMe puc. 7 pacueTHoe 3HaueHue [ . ITpy MoMeHTe CotpoTUB-
neHus W, = W’"2 = 44,2 cM’ cxXuMalollee Ha IIPsDKeHNe o, = 98 6 MIla, a 6, = 500/44,2=

= 113,12 M,
JHAYEHHUIO G°, [I0 HOMOTPAaMME COOTBETCTBYET sz = W ’;2 = 43 cMm2.
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[IpoBepseM pa3sHOCTb MOMEHTOB COITPOTHBJICHUS:

[(W' — W’ )/W’ ]100—' [(44,2 — 43)/44,21-100= 2,7 % < 3.

HpHHnmaeM W = ="43 cm?

OrnpenenseM (baKTquCKoe CKUMalolllee HallpSAKECHUE:

s, = 500/43= 116,2 MI]a.

[Ipu o, = 116,2 MIla no kpusoit mia [ (cM. puc. 7) pacyeTHBI MOMEHT UHEPLIMH
papeH 179 cm?.

[Io ycnoBuio (6) onpenenseM Nporud HacTwia:

£, =k, (q"IY)/(E,L) + a < 1/200] = 0,0088 (59-300%)/(21-106-179) +
+0,2 = 1,32 cm < 1,5.

CraenosarteiibHO, XecTKocTh CIIH B cTanuy Bo3BeAeHUS JOoCTaToO4yHA.

PacyeT HJMTHI MOHOJHTHOrO HEPEKPLITHS
B CTAIHH SKCILUIyaTAOHHA

Pacuem npounocmu cevenuli, HOpMAAbHbIX K NPOOOAbHOU OCU U32U6aemM0o20 31eMeHma

IIpumep 3. /laHo: MOHOJIMTHas Xeje300eToHHAas IUIMTa ¢ BHEIIHEH apMaTypoul U3
CITH mapku H80A-674-1,0. 4, = 3,05 cM?, R, = 220 Mlla, y, = 0,8, Y = 4,288 cwm.
HacTwn oprieHTHpPOBaH IKXPOKOM 1Toko# rodpa BHu3. betox xinacca B20. R, = 11,5:0,85 =

= 9,78 MI]a. Yo, = = 0,85 (x0o3p(punueHT yCJIOBUN padOThl, YYNTHIBAIOIUUI JJINTECIBHOCTD

TeCTBUS HarpySKH) Pac4yeTHrIi u3rudarommi MomeHT 5000 H-M. PacyeTHoe ceyeHue rpu-
HUMaeTCs 110 puc. 21.

TpebyeTcs MpOBEPUTH I[IPOYHOCTL CEUEHUS TUITUTHI B [IPONETE.
P a ¢ ¥ e T. PacueTHasg xapakTepMCTHKa CXaToi 30HLI OeTOHA paBHA:

o = o — 0,008-R, = 0,85 — 0,008-9,78 = 0,77.

OrnpenensaeM rpaHUYHOE 3HAYCHHUE OTHOCHUTETBHOM BBLICOTHI CXKAaTOM 30HBI OETOHA B
CEeYCHUU:

¢, = o[l + R(1— 0/1,1)/5 ] = 0,77/[1 + 220 (1 — 0,77/1,1)/500] =0,68.

I'paHuYHOE 3HAYEHUE BBLICOTHI CXKATOM 30HBLI O€TOHA BBIYUCISIEM 110 (POPMYIIE
Xp=Exh, = 0,68-11,28 = 7,67 cM,

rae h, — paboyad BbicoTa ceuyeHud (h, = Y, + he= 4,288 + 7 = 11,288 cMm).
N3 ypaBHeHHs (10) HaxoouM BBICOTY CXaToil 30HBI OeTOoHA:

x = (1,RA)/(R,b) = (0,8220-3,05)/(9,78-16,86) = 537/164,89 = 3,25 cm < 7,67.

Tak kak x < x5 H x < hf, HeUTpalbHasd OCh pacCIIOJIOXeHa B IMOJIKE CEYECHUS IUIUTHI,
[TO3TOMY UMeeT MecTo cinyuau 1 (cM. 1. 4.17).

Pacyet BeneM 110 ycnosuio (11):

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

span —

CrnenoBareIbHO, IIPOYHOCTb Ce4YeHUsI obecrieyeHa.
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b,=16,86

Puc. 21. K npumepy 3 Puc. 22. K npumepy 4

IIpamep 4. JaHO: MOHOJIUTHAS XeJIe300eTOHHAS [IUTA IEPEKPHITUA apMUPOBaHa BHEIII-
neit apmaTypoit u3 CITH mapku H80A-674-0,9. 4 = 2,75 cm?, R, = 220 MIla, vy, = 0,8,
Y = 4,297 cM. HacTir OpHeHTHPOBAH IMIMPOKOil TTONKON rodpoB BHU3. beToH knacca B35,
R, = 8,5 MlIla, Yo, = 0,85. PacueTHOC ceyeHne NpuHUMAEM 10 pUC. 22.

1pebyeTca onpeneIuTh HECYIIVIO CIIOCOOHOCTD TUTUTH! 110 IPOYHOCTU HOPMAJIBbHOIO

CEYECHUS B ITPOJIETE.
Pacuye T HaxomuMm rpaHMYHOE 3HaYE€HUE OTHOCUTEIBHOM BBICOTHI CXAaTOM 30HKI £ ,

110 opmyne (9):
Er=0/[1 + R (1 — 0/1,1)/8 4l

311¢eCh
o . = 500,
o = o — 0,008R,,
rme R, = 8,5-0,85 = 7,23 MlIla;
o = 0,35,
OTKYyAa

o = 0,85 — 0,008-7,23 = 0,792.
TakxuM obpa3oM, MOaAyYaeM:
&= 0,792/[1 + 220(1 — 0,792/1,1)/500] = 0,7.

['paHyHOE 3HaYCHHME BBICOTBI CXKATOM 30HBI OETOHA X, = Cph , THEe h, — paboyad
BBICOTa ceueHms (n, =Y, + h.= 4,297 + 3 = 7,297 cm). 3Hauur, x, = 0,7-7,297 = 5,1 cm.
BricoTa ¢XaTo! 30HBLI CEYEHUS paBHA:

x = (v,RA)/(Rb) = (0,8220-2,75) / (7,2316,86) = 3,97cm.

Tak xak x > hf, HEUTPAJIbHAS OCh IPOXOINT B IIpedesax BeICOTHI pedbpa. CnegoBaTeib-
HO, UMEEeT MECTO cIrydan 2 pacdera (11. 4.17 Hacroaumx PeKoMeHIalmii).
BrICOTY CXKAaTOM 30HBI CEYEHUS TUIUTHI onpeaenseM U3 ypaBHeHUS (12):

R[bx + (b= b")h] + v, R [A", + 26(x — h)] = v,R, [A”, + 26h, + h,— x)] =
=7,23 [(11,86x + (16,86—11,86) 3] + 0,8-220 [0,5 + 2:0,1 (x — 3)] =
= 0,8-220] 0,93 + 20,1 (8+3—x)] , orcrona x = 3,02 cm.
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Tak kak, x = 3,02 cm < 5,1, T.e. HEHUTpanbHasI OCh IIPOXOAUT Ha YPOBHE BepXHEH
nonkyu CIIH, umeer Mecto ciayyait 3 11. 4.17 Hacrosiiuux PekoMeHIanmiA.
Hecyinyo ciocoOHOCTh CeYEeHUS ITpoBepsieM 110 ycaoBuio (14):

< 0,5RbH2.+ v R (A", + th) =
—-05723158632+08220(0938+0182) 2984 H-m.

IIpamep 5. I1o naHHBIM npuMepa 3 OPOBEPUTH HECYUIVIO CIIOCOOHOCTH MOHOJIUT-
HOH KEJIE300€TOHHOM IUIMTHI B IIpojieTe. PacyeTHBIN H3rudAONINiI MOMEHT COCTaBJISIET
3000 H-m.

P a ¢ 4y ¢ T. PaccMoTpeHHas B ripuMepe 3 Hecyliast cCiiocoOHOCTh TLuaTeI 5467 H-Mm <
< 8000. s obecrieueHus Hecylei criocodHocTr 8000 H-M nnpu Tex e pazMepax cedeHus
IUTUTHI CIIEAYET MO0 BBECTU TMOKYI0 apMaTypy, JUO0 U3MEHUTH rabapUThl, VBEJIMIUB BbI-
COTY ITOJIKH.

Bapuarm 1. BBoguM B ceyeHMe ruOKyro apmartypy 1 & 12 A-11I (puc. 23). R = 375 MlI1a,

A =1,13 cM?.
b, = 16,86

Puc. 23. K npumMmepy 5

OnpenensdeMm x, Eciu B CeUeHUHN TUINTH UMEET MECTO CMENIAHHOE apMUPOBAHME, TO
B 3HaMeHaTeldb QOPMYIEL IUIA &, 3alMCHIBAEM HaWOOJbLIee U3 3HAYEHUN PACUETHBIX CO-
IIPOTUBJICHUMA HACTWIA WIK TUOKOM apMaTyphl:

.= o/[1 + R(1 — w/1,1)/500] = 0,77/[1 + 375(1 — 0,77/1,1)/500] = 0,62.

Toraa
— E.~Rhg = 0:6211:28 — 6,99 CM.

HaxomuM BBICOTY CXaToil 30HBI OeToHa: x = (Y, R A, + RAS)/(Rbbf = (0,8-220-3,05 +
+375-1,13)/(9,78-46,86) = 5,82 < x,.

Tak KaKk x < x, # x < h, pacyeT BeleM IO MEPBOMY ciydaro I. 4.17 HacrosAmux
PexoMeHOanm:

M., = Robx(h, — 0,5x) = 9,78-16,86-5,82 (11,288 — 0,5-5,82) = 8040 H-m > 8000.

span

TaxuM 00pa3oM, IIPOYHOCTh CEYEeHMS B IIPOJIETE 00ECIICYEHA.
Bapuanm 2. YBeauumBaeM MoOJKy TUIMTHL 10 12 oM. OrnipenensieM BHICOTY CXAaToil 30HEI
X, padOYyIO BBICOTY CEYCHMS /i, ¥ U3rudarommit MoOMeHT M:

x = (v,RA)/(Rb) = (0,8-220-3,05)/(9,78-16,86) = 3,26 cwm;
h,= Y + h,= 4,288 + 12 = 16,288 cMm;
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M = Rbx(h,— 0,5x) = 9,78-16,86-3,26 (16,288 — 0,5-3,26) = 7879 H-Mm < 8000.

[Ipunnmaem hf= 13 cm. Torma 1, = 4,288 + 13 = 17,288 cM.
3HayYuT,

M = 9.78-16,86-3,26 (17,288 — 0,5-3,26) = 8416 H-m > 8000.

CrenmoBaTeabHO, IIPOYHOCTL CEYSHUS B MpoJieTe oOecreyeHa.

PacueT 1o npoYHOCTH HAKJIOHHBIX CEYEHHH
K NIPONOJBHOH OCH

IIpamep 6. danHo: XenezobeTtoHHad 1mmTa ¢ BHemiHen apMarypoit n3 CITH mMapkm
H80A-674-0,9 (R, = 220 MIla, A, = 2,75 cmM?). HacTin pacnonoXeH IKMPOKOH MONKOH
ro¢ppa BHU3. beron xnacca B 15 (R, = 7,65-0,85 =6,5 MIla, R, = 0,75-0,85 = 0,64 MlIla, rze
0,85 — KosdPUIMEHT, VIUTHIBAIOIINMN IIUTEIBHOCTD NIPWIOXKEHMS HArpy3kun). Pasmepnr
IMOTIEPEYHOro CedeHMs AaHbl Ha pucC. 21. PacyeTHast monepeyHasi cwjia Ha OUH ro(p CTab-
Horo npod@uiupoBaHHoro Hactwia Q cocrasiaser 10 xH.

Tpebyercst onpeaeauTs IIPOYHOCTH HAKITOHHOIO CEYEHHSI.

P a ¢ gy e T. IIpoBepsieM ycioBue (16):

0<0,3¢, R,(b+ b')/2]h,

KoadpdunueHr ¢, OTIPENIEISIEM TIO dopmyne (74) CHull 2.03.01-84:
(pbl = 1-BR,,

rme P — xkosdpduumeHT, IPUHUMAEMBIN I TsoKkenaoro OeroHa paBHBIM 0,01.
CienoBaTenbsHo,

Py = 1 — 0,01-6,5 = 0,93.

Paboyas BeIcoTa cedenus h, = h, + h.= 4,288 + 7 = 11,29 cm.

Takum 00pazom,

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

CienoBaTebHO, YCIOBUE YAOBICTBOPSETCS.

OrmpegendeM MOINEPeYHYIo cuny (J,, BOCIIPUHUMAEMyI0 OeTOHOM, o gopmyne (17)
HacToAILUuX PexoMeHIanum:

0y = {[95,(1 + 0, R, (b + b)/21}/h

KoadpduiumeHr ¢ p, B COOTBETCTBAM CO CHnull 2.03.01-84 mi1dg Tsaxenoro 6e€ToHa npu-
HuMaeM 1,5. KospduureHT ¢, paseH 0.
Torma

0,{[1,5-0,64 (9,3 + 11,86)/2]-11,29%}/15 = 8,63 xH.

IlpoBepsseM ycaosue (195):
Q<0,17R h 2t + Q,= 0,17-220-8-2-0,1 + 8,63= 14,6 xH < 10.

CrnenoBareabHO, MPOYHOCTH CEUYEHUS IO TIOIIEPEYHON CHIE HOCTATOYHA.

Pacder no npoynoctn ankeposku CIIH
B 0eTOoHE ILIATHI

IIpumvep 7. J1aHo: MOHOJIMTHAA XKene300¢TOHHAs IUIMTA ¢ BHEUIHer apmarypou u3 CIIH
mapku H80A-674-1,0. R, = 220 MIla, A, = 3,05 cm?. Hactir opueHTMpOBaH IUMPOKUM Tod-
poM BHU3. AHKepHBbIe ITEIpKH & 14A-111 110 omHOMY B KaxxmoMm rodpe (R, = 375 Mlla, 4, =

34



=1,54 cm?). Beron xinacca B20 (R, = 9,78 MITa ¢ yyeroM Yp, = 0,85). Hactum onmmpaercs Ha

CTJIBHYIO OaJIKy ¢ IIMPMHOM 1TOJKK b, paBHOH 100 Mm. Harpyska paBHOMepHO pacrpeneacH-
Hasg. HanGomnsimmii u3rnbaronnait MOMEHT B cepeuue posera cocrasisier 4000 H-M. MoMerT
B yeTBePTU TposieTa 3000 H-M. PasMeprl orepeyHoro cedeHns MpUHSTH TT0 puc. 24.

TpebyeTcs npoBepUTh MPOYHOCTH AaHKEPOBKY HACTHIIA.
P a c ¥ e T. BellmosiHgeM pacdeT B COOTBETCTBUH C I1. 4.21 HACTOSIIMX PexomMeHnmaimi

JUTA TIOJIOCHI IEPEKPBITHSA BOONB MPOoJIeTa IMUPUHON B OAUH Todp.
OrnpenendgeM CONPOTUBIICHIE aHKEPOBKH HACTWIA COBUTY HA €r0 KOHIIAX, IpUHNMAaA

MeHblIee u3 ycrnoBui (19), (21), (22)
T, = kikngd, K, Q1)

a

rae xosbduuumeHt k= 0,8 (yuuThIBaeTCS COBMECTHas paboTa IUTUTHI ¢ GaIKoif).
Haxonum uynciaeHHoe 3HaYeHUe Ko3dhduiumeHTa k:

k =(4,75YR, ) /(1 + 0,154, R, = (4,7539,78) /(1 +0,15-1,54)\/375 = 0,42.

BerauciiseM ycuime coBura, BOCIIPUHAMAEMOE BEPTHKATHHBIM AHKEPHBIM CTEPXK-
HEM:

T = Kikng, A, R, = 0,8:0,42:1-1,54-375 = 194,04 H.

an

PaccunTbiBaeM yCuiive BHIDBIBAaHMS HACTWIA BOKPYT aHKepa ([T KpaifHero mpojera
CIIH):
Tan2 = R [ t=220-14,2-0,1 = 312,4 kH.

JAminy roromanky Beipeisanus CITH onpenenseM mo ciaygaio a (cM. puc. 15):
[, =2a+3d=25+314=142 cm.

HaxomuM ycuiue paspeiBa CITH B 30He IIpuBapKu aHkepa:
T T R (b+ h)t=122009,3 + 8)0,1 = 380,6 xH.

an

I—I
b, = 16,86

Puc. 24. K nipumepy 7
I — cranpHOM NpoGWIMPOBAaHHBIA HACTWT; 2 — aHKep & 14 A-TII; 3 — [IPOTOH.

s manbHemMX pacyeToB NMPUHUMAEM MEHBIIEE U3 YCHIIMIL: T{ml : Tﬂﬂz’ Tﬂﬁs’ T.€.

Ttm1 = 194,04 xH.
I1lo popmyne (23) ompenensaeM yCHIME CABUTA, BOCIIPMHAMAEMOE OETOHOM pUdOB:

T ir = 0,9R,A,; £ e

rae A= 0,5 cM2.
‘fimmo pudoB Ha JBYX CT€HKaX OZHOTO rodpa OT KOHIA HACTWIA JO PACYETHOrO

CECUCHM A IPUHNMAaEM I10 puc. 16.
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B cepeanHe nposera
= (0,5111',.{,)/5’ = (0,5-300-4)/5,9 = 101 pudo;

B YETBEPTM IIpoOJIeTa
= (0,25In',.)/s = (0,25:300-4)/5,9 =50 puchos,

rne § — paccrosgHue Mexny ocssMu pudos. st mapku H80A-674-1,0 (0,9) s = 5,9 cMm.
Ycunue caBura, BoCIpuHHMaeMoe 0eToOHOM pUQOB B CEpeAUHE IPOJIETa, PABHO:!

T.,= 0,59,78:0,5-101= 247 H.

Ycunue casura, BOCIIpMHUMaeMoe OETOHOM pU(POB B YETBEPTH MPOJieTa PaBHO:
I,= 0,59,78-0,5-50 = 122 kH.

OrmnpenensieM pacCTOSHUE Z, OT PABHOINEUCTBYIOUIEH YCHWIMS CXaTHd B OeTOHE AO
PaBHOAECHCTBYIOIUEH YCHINSA PACTSKECHUS B NPpOMWIMPOBAHHOM HacTwie. I 3TOro BBI-
YUCISIEM BBICOTY CXXAaTOM 30HHI X:

x =(0,8R,4,)/(R,b) = (0,8220-3,05)/(9,78-16,86) = 3,26 cm.

TakuM obpa3oM,
= (y, + h,— x/2) =4,288 + 10 — 3,26/2 = 12,66 cm.

[Io ycinoBuio (18) ImpoBepsieM NMPOYHOCTh aHKEPOBKM IO HAXMOOJbIIEMY MOMEHTY B
cepedyHe TIpoJieTa U IO MOMEHTY B YeTBEepTH IIpoJieTa:

M, = Tan T Tn’f)zn;

span —

MWO = (194,04 + 247) 12,66 = 5584 H-m > 4000;
= (194,04 + 122) 12,66 = 4001 H-m > 3000.

Spang 251

CiiegoBaTe/IbHO, IIPOYHOCTH aHKEPOBKU 00ecCIIeyeHa.

Pacyer MOHOJMTHOM IUIATHI NEPEKPLITHA O Ae(POopMAHAM

Ipamep 8. Jlano: MOHOJIMUTHAS Xeae3o00eToHHad rummra ¢ apMarypoi u3 CI1H Mapku

H80A-674-1,0. R = 220 MIla, A, = 3,05 cm?, I = 185,58 cMm? Ha 1 M INUPUHEL HACTWIIA, a
Ha 1oJocy b, = 16 86 cM [ = (185 58-16 86)/ 100 = 31 3 cm*. Hactin pacnonoxeH HIMpO-
KUMH HOJIKaMPI RHM3 h,= 12 cM. [Iponer ruinrel 3 M. BeroH Kiacca B15, E, = 23-10° MI1a,

R, = 8,5 M11a-0,85 = 7,23 Mlla, M = 4125 H-m (6e3 yuera coGCTBeHHOH MAacCChl IITUTHI).

Tpe6yeTc51 OIIPeACIUTDh IIPOrud IUIUTHI.
P ac 4 e 1. IMTonHbli rporud miIuThHl onpenessieM COIJIAaCHO YKa3aHWsM I1. 4.24 110

dopmyite (25):
fo=Ff. T < 1/1501
Pacyet Begercs 41 NpUBEACHHOTO CEUCHUSI.
KosdppunmeHT rpuBeieHUsT HaxoauM 1o gopmyie (32):
o, = E/E = 2,1-10°/23-10° = 9,13.

IIpuBeneHHas rwiowiaab CTAIBHOIO MpOoPUINPOBAHHOIO HACTHIIA
A, =Aa =3,059,13 = 27,85 cm*.

CTaTU4YECKUIA MOMEHT TIPUBEAEHHOI0 CeYeHUsI HACTIU/IA OTHOCUTENIBHO KpavHEN CXKa-
TOH I'paHU IUIMTHI paBEH:
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Sq = Apa(y, + h) = 27,85(4,288+8) = 453,6 cM>.

OnpenensieM 110 popmyie (34) pacCTOTHUE LIEHTpA TSLKECTH IMIPUBEICHHOTO CEUeHUS
IUINTHI OT KpallHel CXKaToil rpaHu OeToHa:

X = —(ZAnq / by) + \/EAred /b)) + (28 /bf—) =
= —(27,85/16,86) + /(27,85 /16,86) + (2-453,6) /16,86 = 5,87 cM.

BoryuciigeM MOMEHT UHEPLIMM IIpUBEAEHHOrO ceyeHus /,,, 6e3 yuera 6eTOHaA pacTs-
HYTOU 30HBI:
Loq = 0% /3+al, +od,(y. +hy —X) =
= (16,86-5,87°) /3+9,13-31,3+9,13-3,05(4,29 + 12 — 2,87)* = 4446 cMm*.

KpuBusny 1/r or geiicTBUs JIMTEABHBIX HArpy30K 0e3 yyera COOCTBEHHOM MAacCChI
IUTMTHI onipenelisieM nmo gpopmyie (27):

1/r = (M, 095,/ U g By, ) = (4125:2)/(4446:23-10%0,85) = 9,5-1075 1/cwm.

[To ¢popmyne (26) HaxomuM Nporud Xxejre3o6eTOHHON! IUIMTHI £, 1IpU s = 5/48 (cM.
TadI. 3):

fre = (1/n)s? = 9,5-107° (5/48) 300% = 0,89 cm

W JONOJHUTEIbHBIN MPOruo IUIATHI [IEPEKPBITAS OT ACHCTBUS HArpy30K B IIPOLIECCE IKCII-
JyaTauuy npy s = 1/8 (1o aHAJIOTUM € 3arpy3kKor MOMeHTaMY Ha OIopax).
JIOTIOTHUTENLHYIO KPUBU3HY 1/7, .., OOYCIIOBIEHHYIO [TOAATIIMBOCTHI0 aHKEPHBIX CBS-

3eil, paccYUThIBaeM o opmylie (29).
3HadyeHne Ko3dhdUIINEeHTa XeCTKOCTU aHKepa BbluucnaeM 1o dopmyne (31):

e, = 0,15n, dE, = 0,15-1-1,4-23-103 = 483 xH/cMm.

OnpenenseM 1o popmyiae (30) caBur HaCTHIa OTHOCUTEIBHO OeTOHa:
A=M _ [le(h, — 0,5x)] = 412,5/[483 (16,29 — 0,5-4,4)] = 0,06 cM,

n,span

rne x = (0,8R A4,) / (Rbbf) = (0,8-220-3,05) / (7,23-16,86) = 4.4 cMm.
BriyuciasseM JOMOJIHUTEIBHYIO KPUBU3HY IIJTUTHI:

1/r,,, = kAJ(0,75lh) = (2:0,06) /(0,75-300-16,29) = 3,27-10~5 1/cwm.

PaccuurtpiBacM JOMOJHUTENBHBIN IIPOTUO TUTATHI:
foay= (/1 )sl? = 3,27-107>(1/8)300% = 0,38 cM.

TakuM o0pa3oM, MOJHBIA ITPOrud IUIUTHI
fm :f;c +f;1dd = 0589 T 0538 = 1,27 cM < 2

(2 cM — HIpeleJbHO AOIYCTUMBIA Iiporud, paBHulil 1/1500).
CienoBaTelIbHO, XeCTKOCTb IUIUTHI O0ecIIieueHa.

Pacyer KOMOMHHPOBAHHOH 0aJIKH

IIpumep 9. lavo: KoMOMHHUpOBaHHAs Oajika, COCToAIasl U3 MOHOJIUTHOM Xejie300e-
TOHHOH IUIUTLI C BHEIIHEN apMaTypOr M3 CTAJIBHOIO IpoPUIUPOBAHHOTO HaCcTWIAa MapKu
H80A-674-1,0 (R, =220 MIla, A, = 3,05 cM?). Hactua yinoxeH IUMpOKUMU [TOJIKAMU BHU3.

37



IlmaTa onupaercd Ha ctalbHBIE IIPOroHEI. CoBMecTHasl paboTa TUIUMTHI C IPOrOHaMHU 0beC-
IIEYNBACTCS BEPTUKAIBLHBIMM CTEPXKHEBBIMU aHKepamu. Hlar nmporoHon / paBeH 200 cMm.

[Dmura: GeroH kmacca B20 (R, = 11,5-0,85=9,78 MIla; R,,= 0,9 MIla; E, = 27-10° MITa),
BHICOTA TIOJIKU IUIMTHI hf = ] CM.

[Tporon: 13562 (h, = 35 cm; b, = b’ , = 15,5 cm; & = 0,6 cM; 8, = &, = 1,05 cm;
A, =54 cM?Z; I, = 11600 cM*: R, = 230 Mlgla; E, = 2.1-10° MIla: ISgJ= 600 cm).

BepTukambHbBIE CTEpXKHEBBIE aHKEPHI U3 TopsiyeKaTaHOM apMaTypHOM cTtam Ki1acca A-l11,
d=14mm; A, = 1,539 cM?. B omHOM rodpe Tl npuBapeHs! 18a aHkepa. R = 375 MI1a, mar
aHKepoB u = 16,86 cM, pacCTosTHHEe MEXIY aHKepaMH B OHOM rodpe a, = 7 cM, h, = 13 cm.
PacyerHast Harpyska 425,2 H/cMm.

Tpebyerca onpenenuTd IPONOIbHYIO CUIy I B CEUEHUSIX, HOPMAJIBHBIX K IIPOIOIh-
HBIM OCSM ITPOrOHAa M IMOJIKU IUIUTRI, U CABUTaloLee ycunue 1, IPUXOAsIeecs Ha Han0o-
JIE€ HATIPSKCHHYIO KPaHIOI0 aHKEPHYIO CBS3b.

P a c g e 1. OnpeneinsieM MaKCUMAaJIbHBIA U3rM0aoIii MOMEHT B TIPOJETE KOMOMHU-
POBAHHOM OaJIKU:

M. = gl?/8 = (425,6-6002)/8 = 19134 xH-cm.

Span

[MTyprHy MONIKKM KOMOMHUPOBAHHON Ganku b, cortacHo ykazaHusM 1. 3.16 CHull
2.03.01-84 nmpuunmaeM paBHo 200 CM.

Haxomum 1o ¢popmyne (38) mpodonabHyo ciy 1 B COOTBETCTBUM € YKa3aHUSAMMU III1. S.2
M J.3:

I = ]uspaﬂkt/ [Y(Esg[sg + Eblrs)]'

30eCh vV — pacCTOSIHME MEXOY HEHTPOM TSKECTH IPOTOHA M IIOJIKM ILUINTHI, paBHOE:

v=;:j/ +h,+h,/2=7T/2+ 8+ 35/2=29 cm;
s = (D7 )/12'= (200-7°)/12 = 5717 cm*:
Yy = 1/(EA) + 1/(EA,) + V/(EJI, + EL) =
= 1/(2,1-105-54) + 1/(27-103-200-7) + 29%/(2,1-105-11 600 +
+ 27-103-5717) = 0,044-10~5 1/(MTITa-cMm?),

rie A_— IUloladb IOJKM TUIATHI, CM2.
JHaYECHHUE K, HAXOMUM 110 Tabir. 4. OHO 3aBHCHUT OT Al.
BennmuuHy A BeruuciiaeM o gopmyie (40):

A = 4JE,Y,
rae €, — ITOTOHHBIA KO3(PPUIIMEHT XECTKOCTH, PaBHBIM:

e, =¢€n_ Ju.

JKOC-)(I)(I)HL[HGHT KECTKOCTH BEPTUKAJILHOIO aHKepa Ha COBUT OIpedeisieM o (popMyJie
e, =k dE, = 0,13-1,4-0,27-10° = 0,049-10° MIla-cM?.

CrnenoBarenbHO,
£, = (0,049-10°-2)/16,86 = 0,0058-10° MI1a,

OTKyIa

A = /0,0058-10° - 0,044 . 1075 = 0,016 cm,
Al = 0,016-600 = 9,6.

3HayeHMe KoappuuueHTa k, o 1abn. 4 npuHuMaeTca paBHbeIM 0,914, Takum obpa-
30M, IIPONOJILHAA CABUTMBAIONIasA cwwia 71’ cocTraBisieT:

38



T = 29-19134-0,914/[0,044-1075-2,1-1075-11600 + 27 x
< 103-5717] = 445,038 kH.

OnpenensieM casurawpliee ycune 7, IpUXoagiieecss Ha KpanHIOK aHKEPHYIO CB3b.
OnopHas peakuud R = gl/2 = (425,2-600)/2 = 127,56 kH.

B 3aBucuMocTH OT A/ 110 Tabi1. 4 HaxoAUM 3HayeHMe Koadduumenta k= 0,79.
Crosuratoniee ycuwine 7, pacCUUTHIBAEM 1o Gopmyie (44):

T,= vRuk /Iy(E I, + E,I)] =

=29-127,56-16,86-0,79/[0,044:16~5 (2,1-105-11600 + 27 x
% 103:5717)] = 43,23 kH.

Ipamep 10. 1lo JaHHBIM npUMepa 9 onpeacIUTh IIPOYHOCTL AHKEPHOU CBI3H IIPOTro-
Ha C TUITMTOM.

P a ¢ 4y ¢ T. IIpo4YHOCTh aHKEPHOH CBA3H MPOroHa ¢ IVIMTOM cYUTaeTCs obecrieyeHHOM
rpu cobmoneHuu ycnosust 7, < 7' . Ilpu 3ToM T, NpMHHUMaeTCsE MEHBIUEHA U3 TPEX BEJIM-
wH: T, Ty, Ty

OmnpenenseM BeIMYNHY HeCyIlieH CIIOCOOHOCTH CBSI3H 110 aHKepaM T, 1o copMyie (45):

Tan - mpkpRSﬂ’A annan'

KoadbpuumeHr kp HaxoOuM II0 opMyiie (46):

k, = 4,753 R, 40,5(b + b") / h, /I(1+0,34,,)(0,1n,, + 0,9)/R,,] =

= 4,75309,78400,5(9,3 + 11,86) /8 /[1+0,3-1,539)(0,1-2 + 0,9)3/375] = 0, 348,

CIIBUTAIOIIIEE VCIJIHAE
r, = 10,348-375-1,539-2 = 40,17 xH.

I1o ¢popmyine (47) HaxoouM BEIMYMHY HECYIIECH CIIOCOOHOCTH CBSI3HM 110 BHIKaJIbIBA-
HUIO O€TOHA BOKPYT aHKEPHBIX CTEPXKHEMH.

T,=1,7R, A

3nece A, = b'(a, + 2h) — h (b’ —D),
roe ¥ = 16,86 — 5 = 11,86 cMm.
OTtKyaa

A = 11,86 (7 + 2:13) — 8 (11,86 — 9,3) = 370,62 cm?.

CexoBaTe/IbHO
T, = 1,7-370,62-0,9 = 56,7 xH.
Beryucisiem nmo ¢opMmyie (48) BeIUYUHY HeCylled CIIOCOOHOCTH CBS3M IO Cpe3y
OcTOHA CTePKHAMM BIOJb NPOroHa:
b, = Ky .
3nece n = 2;

A', — IuIoliaAb CeYEHHUs IUIMTHI IO IIMpHHE ONHOro rodpa HaCTWIa, ollpenesie-
Mas 1o opmyie

A, = b}hf+ 0,5(b + &' )h, = 16,86-7 + 0,5 (9,3 + 11,86)-8 = 202,66 cm?.
Takum obpazom
by = 0,9-202,66-2 = 36,48 xH.
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CrnenoBaTe/IbHO, MCHbILIAsl U3 TpeX BEJIUYUH
1,= 1, =36,438 kH < T, = 43,23 xH.

an

Tak xak T < T, (cM. mpuMep 9), Ui YCHJIEHUS aHKCPOBKH IUIMTHI IO KOHILIaM
OaoK IpegycMaTpuBaeM yIIOphi 1o mal. 3.15 u 5.6.
IIpumep 11. I1o zaHHBIM puMepa 9 TpedyeTcs onpeaejiuTh MIPOYHOCTh HOPMATBLHOTO

CCHCHUSI.
Pacuyer. HpO‘IHOCTL HOPMaJbHOI'O CECYECHHUSA 3aBUCHUT OT COOTHOILLUCHHUS BCJIUYUNH
N, N, T.

BreryuciseM o popmyiie (49) Hecyulyio cioCOOHOCTL CTaJIbHOIO IIPOroHa Ha pacTs-

XeHue ng:

N,= R A, = 230-54 = 1242 xH.

Hecyuiyro cnocoOHOCTE OETOHHOM ITOJMKHU TUIUTHI Ha CXaTHUE OIIpeaeisieM no popMy-
ae (50):

N, = Ryb,h,= 9,78:200-7 = 1369,2 xH.

Hecymyio cnoCoOOHOCTh CBA3€H IIPOroHa ¢ IUIMTOM paccuuThiBaeM 1o popMmyiie (51):
T - 7-(7;”/ Tl)ﬁ

rne T = 445,038 xH, T, = 43,23 kH (cMm. npumep 9), T, = 36,48 KH (cMm. ipumep 10).
TakuMm obpasoM,

T = 445,038 (36,48/43,23) = 375,549 xH.

Tak Kak T < Nfg u I' < N,, pacyer BelieM 110 BTOpPOMY CiIyyas II. 5.7 HacTOSIIMX
PexoMeHnmanmii. 11 3TOr0 npoBepsieM yciaoBue (55):

N> R (4, — 24 ) = 230(54 — 2:16,3) = 492,2 xH,

rae
= H = . — 2
A, =8 b =105155=16,3 cm”.

[Tpunumaem N meHblIe U3 BeauyuH N, u T,

B nannomMm ciayde N = 1' = 375,549 < 492.2. CiegoBare/bHO, 'paHULIa CXKAaTOM 30HbI
[IPOTOHA MepeCceKaeT €ro CTEHKY.

Pacyet BegeM no cayyaro 26. [Ipunumaem N = 375,549 xH.

I1o popmyiie (57) onpenessieM pacCTOSIHUE OT BepXa MPOroHa 1o rpaHAUbI €ro CXa-
TOM 30HBI:

a=[A,~ (N/R) — 28 (b, — 8)1/26 =
= [54 — (375,549/23) — 2-1,05 (15,5 — 0,6)](2-0,6) = 5,3 cM.

IIpoyHoCTb ceueHUs ITpoBeEpsieM Mo yciaoBUlo (58):

M, < NH = h,+a—x/2) + R (b3 (h,— a— bsg/2) +

span —
+ B (a8 /2 + [8(h, — &, — 8 )(h, + &, — 8~ 2a)1/2},

sg° 88 sg)

I'l€ BbICOTA CXaToi 30HBI OCTOHA
x = N/(R,b,) = 375,549/(0,978-200) = 1,92 cm.

Toroa
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M. < M=375,5549 (50 — 35 + 5,3 — 0,5-1,92) + 23{15.5 x

span —

x 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 xkH-cm > 19134.

CnenoBaTebHO, MPOYHOCTh CEYCHUS oOecreyeHa.
[Ipumep 12. ITo nanHBpIM nDpuMepa 9 TpebyeTcs olpenesuTh NMPOrudé KOMOMHUPOBaH-
Ho¥ 6anku. HopMaTuBHBIA M3rubarolliviii MOMEHT OT ITOCTOSHHONH U BpEMEHHOM HAIPYy30K

M, q, 083 yieTa CODCTBEHHON MacChl OaIKK U TUIUTHI cocTaBisieT 132,75 kH-M.

P acuyerT. [Ipornd xomOuHUpoBaHHOM! 6anku HaxoguM o dopmyie (60):
f mc = frc T fsg"
31eCh

rne 1/r.. — monHas XpUBM3HA KOMOMHUPOBAHHOM OalKu, onpenenseMas no ¢GopMmy-
ne (61).
KpyBusHy KoMOMHUPOBaHHOM OaiKy 1/7,0T 9KCIITyaTallMOHHOM Harpysku 6es yyera
OJATAMBOCTHA aHKEPHBIX CBA3CH pacCUUThIBaeM o opmyie (62):

1/]}' — (MH,SPdﬂ(pbz)/(Ideb(Pbl)'

HaxonuM MOMEHT MHEPLIMH IIPUBEASHHOTO CeYeHUST KOMOMHUPOBAHHOM OAJIKM:
— 3 2 —
Ly = ol + [(bp°)/12] + bpY< + ad (v— Y ‘),

rne o= E /E, = 2,1-10°/2,7-10* = 7,78;
v =29 cM (cM. npumep 9);
Y, — HEHTP TEKECTH NMPUBEACHHOIO CEYCHH, onpegensdeMsiii no dopmyne

Y, = 8, i/ Ay = (@4 0)/(bh, + 0d,) =
= (7,78-54-29) / (200-7 + 7,78-54) = 6,69 cwm.

TakuMm obpas3oMm,

I..= 77811600 + [(200-73)/12] + 200-7-6,692 + 7,78-54 (29 —
— 6,69)2 = 67732 cm*.

CrnenoBaTe/lbHO, KPUBH3Ha | /rf paBHa:
l/rf:-" (13275-2)/(67732-2,7-10%-0,85) = 0,000031 1/cMm.
Kpususny 1/r,, o0ycoBieHHYIO MOJATIUBOCTRIO CBI3CH, oNperesisieM 1o GopMmyse
(63):
1/r, = ke lreilo, B/ (0y Byl + 0, EJ )] — 11,

rae
I = (bbh3j)/12 = (200-7°)/12 = 5717 cm*.
3HayeHHue Ko3dhPUIMeHTa kaaxo;:mM IT0 TabJ1. 5 B 3aBUCUMOCTH OT Al [10 UHTEPHOJIS -

. Al = 10 (cMm. npumMep 9). KospdunmeHT kf"-= 0,097.
CrnenoBaTe/IbHO, KpUBU3HA, O0YCITOBICHHAS IMOAATINBOCTHIO aHKEPHBIX CBS3€H, paBHa:

1/r, = 0,097-3,1-1075{[0,85-2,7-106-346723/ (0,85-2,9-106-5717 +
+ 2:2,1-107-11600)] — 1} = 0,21-107 1 /cMm.
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Taxum oO6pa3oM, MOJIHAA KPHMBU3HA KOMOMHUPOBaAHHOM OalIKn
1/r=3,1-10 + 0,21-10™ = 3,31-1073 1/cm.

HaxoauMm nonHBIE Mporud KOMOMHUPOBAHHON OaJIKM B IIPOLIECCE 3KCIUIYATAIIUH:
f,. = 3,31-107(5/48)600% = 1,24 cm.

OnpenensieM Oporud CTAIBHOIO IIPOroHa OT ASHUCTBUSA COOCTBEHHOM MAacChl 1 MacChI
[IEPEKPHITHS:

f,, = 5/384 [(@IY(E L),

e g — cyMMapHasl HarpyskKa, JICMCTBYIOIAS Ha IIPOTOH B CTaIUHM BO3BEACHUS, paBHAA
89,1 H/cwm.
Ilosygaem

Joe = 3/384 [(89,1-600%)/(2,1-107-11600)] = 0,62 cm.

ITomHerii iporub OalIKM f, . paBeH:
f.= 1,24 +0,62=1,86cm <f=2,5cMm.

(o CHull 2.03.01-84), T.e. mporud B JOIYCTUMBIX IIpeacHax.
CienoBaTenbHO, XE€CTKOCTh KOMOMHHAPOBAHHOM OAJIKi obecrieyeHa.
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