Opnena Tpynosoro Kpacnoro 3namenn enTpajabHbIi

HAYYHO-MCCJIe10BATeIbCKHA HHCTUTYT HAYYHO-HMCCJIe0BaTeIbCKHIi
0eToHa M Kesie300eTOHA U MIPOEKTHO-IKCIIePUMEHTAJIbHBIN
(HUUNXKDB) I'occTposs CCCP HHCTHUTYT NPOMBIILIEHHBIX 31aHUI

U COOPYKEHH I
(HHUUIIpom3nanmii) I'occrposs CCCP

PEKOMEHJIALINA

MO MPOEKTUPOBAHUIO
MOHOJIMTHBIX KEJE30BETOHHBIX MMEPEKPBITHIA
CO CTAJILHBIM ITPO®UIUPOBAHHBIM HACTUJIOM

Mocksa Crpoiinzaat 1987

PekomMeHIOBaHBI K W3aHUIO pEIICHHEM CEKIMA OCTOHHBIX M IKEJIe300€TOHHBIX
koHcTpyKkuui Hayuno-texanueckoro copera HUMXKD I'occtposs CCCP.

ConepxaT OCHOBHBIE IOJIOKEHHSI MO TPOCKTUPOBAHUIO MOHOJUTHBIX KEJIe300€TOHHBIX
HEPEKPBITUI ¢ MPUMEHEHUEM CTAJIbHOIO NPOPUIMPOBAHHOTO HACTHUJIA B Ka4eCTBE ONalyOKu
U apMaTyphl.

PaccMmoTpens! BONpockl pacyeTa NepeKphITU 1 KOMOMHUPOBAHHBIX OAJIOK IJIUT HA CTAJUU
BO3BEJCHUS M HKCIUTyaTallMM. YKa3aHbl TpeOOBaHUS K KOHCTPYMPOBAHHUIO M MaTepHallaM.
JlaHbl IpyMepBI pacyeTa.

Pazpaboranst HUMXKDB INocctposs CCCP (n-p texH. Hayk 4./1. Bacunves, KaHA. TEXH. HAyK
B.M. I'opwkosea nipu ydactuu n-pa TexH. HaykK B.B. JKykoea, nnxenepoB B.U. Henamvesa,
J.H. Jlazosckoeo) u LUHWUUIIpomznanuii T'occtposs CCCP (kann. TexH. Hayk P./.
Pabunosuu, wwxenepsl [.E. Xanykoea, I.I. Opnog) coBmecTHO ¢ YensiOMHCKUM
MOJIMTEXHUYECKUM HMHCTUTYTOM (KaHz. TexH. Hayk B.I. Koanbacun, nax. A.A. Keawa),
Honenxum [IpomcrpoitHUWnpoekrom (unxenepsl 4.4. boeoanos, M.I. Kapnoeckuu, B.1.
Kaumop), Yensbunckum IIpomcrpoitHUWmnpoekrom (xana. TexH. Hayk b.B. Kyuep),
npoekTHbIM MHCTUTYTOM Ne 3 Munnpomcrpost CCCP (xann. texH. Hayk M.A. [looonwbckuil,
uHxenepel A.4. Panonopm, F0.3. I'enbmarn), MOCKOBCKUM apXUTEKTYpPHbIM HHCTUTYTOM
(xaHn. TexH. Hayk B.H. ['onocos) n LIHUUIIpoekTcTanbKOHCTpYKLUS (KaHI. TeXH. HayK O.J1.
Aupyman, nax. 4. A. 'pucopvesa).

OCHOBHBIE BYKBEHHBIE ObO3HAYEHUA
Ycuius oT BHEIIHMX HATPY30K B MONEPEYHOM CEYEHHH 3JIEMEHTOB

M - n3rudarommi MOMEHT
Q - monepeyHas cuna
T - mpononbHas cuia pacTsKeHUs (CHKaThs)

XapakTepucTHKH MaTepuajioB

Rb - pacueTHOE CONPOTHBIIEHUE OETOHA OCEBOMY CXKATHUIO

Rot - pacueTHOE COMPOTHUBIIEHNE OETOHA OCEBOMY PACTXKEHUIO

Rn - pacueTHOE CONPOTHBIIEHUE CTAIILHOTO MPOGUINPOBAHHOIO HACTUIIA PACTSKEHUIO

Rns - pacueTHOE COMPOTHBIIEHHE CTATFHOTO POPIINPOBAHHOTO HACTHIIA CPE3Y

Rs - pacyeTHOE CONPOTUBIICHUE CTEPKHEBON apMaTyphl PAaCTSKEHUIO

Rsc - pacueTHOE COTPOTUBIICHNE CTEPKHEBOW apMaTyphl CKATHIO

Rsw - pacueTHOe CONpPOTUBIICHUE CTEPKHEBOW MONIEPEYHON apMaTyphl PacTKECHHIO

Rsa - pacueTHOE CONPOTHUBIICHUE AHKEPHOTO CTEPIKHS PACTSIKEHUIO

Rsy - pacueTHOe CONPOTUBJICHUE CTAlM IMPOTOHA PACTKCHHMIO, CKATHIO MU H3TUOY,
cootBercTByromee CHull 11-23-81 "CranbHble KOHCTpYKIIHH"
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Eb - HauanbHBIM MOy b YIPYTOCTH OETOHA IPU CHKATHH U PACTSKEHUH

En - Mozyns ynpyroctu ctanbHOro npoIMpOBaHHOTO HACTHIIA

Es - Moyns ynpyroctu cTep>KHEBOM apMaTyphbl

Esg - MOy b yIIpyrocTy cTaim nporoHa

Yn - KOOQQHUIHUEHT yCIOBHA pabOThI CTAIEHOTO MPOPHINPOBAHHOTO HACTHIIA

XapakTepuCcTHKH CeYeHUsl IINThI

bf - mmpuHa MOJNKM TaBPOBOrO CEYEHHs IUIMTHI, HIMPHHA OJHOrO rodpa CTaIbHOTO
npopHINPOBAHHOIO HACTHIIA

b - mupuna pebpa 1Mo HU3Y TaBPOBOT'O CEUYCHUS ILIUTHI, IMPUHA HUKHEH (OTMOPHOI) rpaHu
CTAJILHOI'O IPOQHUINPOBAHHOTO HACTHIIA

b’ - mpuna pedpa 1o BepXy TaBPOBOI'O CEYCHUS ITUTHI

bi - mmMpHHA IIIOCKUX y4YacCTKOB CXKATBHIX IIOJIOK, PaBHAs PACCTOSHUIO MEXIY KpasMu
BBIKPYKEK

h - BeIcOTa TaBPOBOTO CEYCHHMSI TLITHTHI

hn - BeICOTa CTaIBHOTO PO(UIMPOBAHHOTO HACTHIIA

hf - BBICOTa OCTOHHOU MMOJIKH TABPOBOT'O CEUCHUSI ILTUTHI

ho - pabouas BbICOTa cedeHHs, paBHAs PACCTOSIHUIO OT CXATOW TpaHW OCTOHA 0
PaBHOACUCTBYIOLIEH YCHWIMHA pacTsDKEHHsT B CTaJbHOM NPOQUIMPOBAHHOM HAcTWIE H
CTEP>)KHEBOM apMarype

t - ToNIIMHA JIMCTA CTAIBHOIO NPO(QUINPOBAHHOTO HACTHIIA

X - BBICOTA CKaTOH 30HBI OETOHA

Yc - paccTOsIHUE OT Y3KOU I'paHy NpOo(UINPOBAaHHOIO HACTUIIA 10 €T0 LEHTPa TAKECTH

a, @ - paccrosHUS OT pPaBHOACWUCTBYIOUIEH yCHUIMII B CTEpKHEBOM apmarype
COOTBETCTBEHHO B PAaCTAHYTOH U C)KaTol 30HaxX /10 Onmrkaiieil rpaHu cedeHus

d - HOMUHATIBHBIH AUAMETP AHKEPHOTO CTEPIKHS

| - OPOJIET IIUTHI

A - miomaae Bcero 6eToHa B MOMEPEYHOM CEYSHHUH TUTUTHI

Ap - 01 Ib CEYEHHUs C)KaTON 30HBI OeTOHA

An1 - TUTOIA/Ib CEUEHHSI OTHOTO rodpa cTabHOTO MPOGUIMPOBAHHOTO HACTHIIA

As, A’s - momaau ce4eHus CTEP)KHEBOW apMaTypbl, pacHOJIOXKEHHOH COOTBETCTBEHHO B
pacTSIHYTOM M CKaTOM 30HAX, OT ACHCTBHS BHEIIHUX CHII

Asw - TUTOIIA/Ib CEUEHUS MONIEPEUHOM CTepKHEBOI apMaTypsl

Ared - TUIOIIATH IPUBEIEHHOTO CEUSHHUSI TUTHTHI

Aan - IIIOLIA/1b CEUSHHSI AaHKEPHOTO CTEPKHS

Ix - MOMEHT MHEpLIHHU CTAIbHOTO NPOPMINPOBAHHOTO HACTUJIA

Irs - COOCTBEHHBI MOMEHT MHEPLIUHU TTUTHI

Ired - MOMEHT HHEPIIMY TIPUBEICHHOTO CEUCHHUSI TUTUTHI

fm - mporu6 mIMTH OT HAarpy3KH, 00YCIOBICHHBIH Nedopmanneii n3ruda

XapakTepuCTUKH CeYeHUs] KOMOMHMPOBAHHOM 0aJIKH

bp - mprHa cedeHuss KOMOMHHPOBAHHOM OalTKu

H - BbIcOTa KOMOMHUPOBAHHOM OaKu

hsg - BeICOTa MTpOTOHA

bsg, b’sq - MIUpUHA TOJIKK COOTBETCTBEHHO 110 HU3Y U BEPXY MPOroHa
Osg, O’sg -~ TOJIIIMHA COOTBETCTBEHHO HMKHEW M BEpXHEH MOJIKM IPOroHa
0 - TOJILIUHA CTEHKH [TPOrOHa

Isg - JUTMHA MTPOJIETa IPOTOHA

lsg - COOCTBEHHBII MOMEHT MHEPIIMU MTPOrOHA

Asg - TIJIOIIAIb CEYCHUS CTAILHOTO MTPOroHa

Ars - TIJIOIIAIH CEYCHUS TIOJIKU TUTUTHI B KOMOMHHUPOBAHHOM Oajke



1. OBIIME ITOJIOXKEHUA

1.1.  PexoMeHpmanmuu  pacmpoCTpaHSIOTCA  HA  MPOEKTUPOBAHUE  MOHOJHUTHBIX
XKene300eTOHHBIX MEPEKPHITUI U MOKPBITHIA C MPUMEHEHHEM CTaJIbHOTO NMPO(UIMPOBAHHOTO
Hactuia (CITH) B kauecTBe HEChbEeMHOM ONaTyOKH M BHEITHEH apMaTypbl IIJTUTHI.

1.2. Ilpu npoektupoBanuu koHcTpyknuii ¢ CITH HeoOxomumo cobmogath TpeOOBaHUS
CHuIT 2.03.01-84 "betonnsie u xene306eronnbie KoHCTpyKuuu'", CHull 11-23-81 "CranbHble
KOHCTpYKUUU" 1 HacToAmMX PekoMenganuii.

1.3. MoHOIUTHBIE 3KeJIe300€TOHHbIE MEPEKPHITHS CO CTaJbHBIM NPOQPHINPOBAHHBIM
HACTWJIOM PEKOMEHYETCsl IPUMEHSTh IPU BO3BEIEHUU MHOTO3TAKHBIX IPOU3BOJICTBEHHBIX
U OOIIECTBEHHBIX 3/JaHUN B HIMPOKOM JHalla30HE HArpy30K MPU HECTAHJAPTHBIX IIarax u
IPOJIETaxX KOHCTPYKIIHi, OOJIBIIOM YHCIIE IPOEMOB U OTBEPCTHUH, IPU PEKOHCTPYKLIUHU 31aHUI
U YCTpOHCTBE paboyux IUIOHIAJIOK, a TakKe IMpPU CTPOUTENHCTBE 3JaHMI B pailoHax,
HEJOCTATOYHO 00ECIIEYCHHBIX COOPHBIM KEIE300€TOHOM.

He nonyckaercs ncnonb30BaTh CTANbHON MPOGUIMPOBAHHBINA HACTUI B KAYECTBE BHELTHEH
apMaTypbl KeJe300€TOHHOW TUIMTHI MPH TOBBIIICHHON BIXXHOCTH M XUMHUYECKOW arpeccuu
Cpelpl, a TaKKe MPU JUHAMUYECKUX BO3JICHCTBUSX C KOIPPHUIMEHTOM aCHMMETPHUH IUKIIA
p<0,7.

1.4. OrHecToMKOCTh OJHOIPOJIETHBIX IUIUT MNEPEKPHITUN C OTKPBITOM CHU3Y BHELIHEH
apMaTypoil B BHJE CTaJbHOrO MNpO(UIMPOBaHHOrO HacTuia cocrasiaser 30 MuH,
MHOTOMPOJIETHBIX HEpPa3pe3HbIX IUIUT MEPEKPBITHS MPH PACIOJIOKEHUU BEpXHEH apMarypbl
0 BCEH JJIMHE MposieTa 45 MUH U BBIIIIE.

1.5. MoHonuTHBIE TEPEKPHITHUS MOXHO TMPOCKTHPOBaTh B 3[JaHUSAX C KaTeropuei
npou3BoJACTB A, b, B npu Ham4uuu CipMHKIEPHBIX YCTAHOBOK MOXKAPOTYIIEHUS], a TAKXKE IPU
YCTPOMCTBE HECTOPAEMBIX IMOJBECHBIX TIOTOJKOB WJIM OTHE3AIIUTHBIX IMOKPBITUI
nosepxHoctu CITH. B 3nanusix ¢ kateropueit npousoacts I', I, E MOHONIUTHBIE TEpeKpBITUS
N0 NPOPUIMPOBAHHOMY HACTHJy JOIYCKaeTcs NPUMEHSTh Oe3 YCTpoicTBa 3alluThl U
CIPUHKJIEPHBIX YCTAaHOBOK.

1.6. OrHe3almuTHOE MOKPBHITHE HAHOCAT B COOTBETCTBMM C TpeboBaHMsAMU "PykoBojacTBa
10 HAHECEHUIO OTHE3AIMTHOr0 Bemy4uBarorierocs nokpeitust BIIM-2" (M.: BHUNUIIO MB/]
CCCP, 1977).

1.7. CranpHOil TNpOQUINPOBAHHBI HACTWJ, HWCIOJIb3YEMBbI B KauecTBE apMaTrypbl
XKene300€TOHHOW TUINTHI, JTOJKEH ObITh OIMHKOBAHHBIM WM HMMETh JpPYroe MOKPBITHE,
o0ecrneunBaroIiee ero KOppo3nOHHYIO CTOUKOCTb.

2. MATEPHAJIbBI

2.1. Jlns MOHOJWTHBIX JKEJIe300€TOHHBIX IIUT, BhIMOMHAeMbIX 1o CIIH, wmoxHO
NPUMEHSATH TsDKENble OETOHBI Ha OOBIYHOM MJIM MEJIKO3EPHUCTOM 3aIOJIHUTENE KIacCOB IO
MIPOYHOCTH Ha ckaTtue He Hike B15, a taxke nmerkue OETOHBI HAa MOPHUCTHIX 3AMOTHUTENAX
KJIaCCOB II0 TPOYHOCTHM Ha cxatue He Hmwxke Bl12,5. PacuerHble M HOpmaTuBHBIE
XapaKTEePUCTUKHU OETOHOB CIIEyeT MPUHUMATh B COOTBETCTBHH ¢ ykazanusmu CHwull 2.03.01-
84.

2.2. B xauecTBe BHEIIHEW apMaTypbl MOHOJIMTHBIX ’K€1€300€TOHHBIX IUTUT PEKOMEHIYEeTCs
UCIIONIb30BaTh CTATHHON MPOQUINPOBAHHBIN HACTHUI C BBIIITAMIIOBaHHBIME pudamu. Hactun
mapok H80A-674-1,0 m H80A-674-0,9, Bbimyckaembrii YensiOMHCKUM 3aBOJIOM CTaJbHOTO
npodmimpoBanHoro Hactuina Muntsxcrpos CCCP, mokazan Ha puc. 1. XapakTtepuctuka
HacTuja npuBeAcHa B Ta0m. 1.

Tabmuna 1
CrpaBouHbIe BETMUMHBI HA 1 M
Yron
O06o3HaueHue HaitoHa| Pasmepbl ITnomans| Macca 1 M 1aKHbI | IIMPHUHBI TPOQITUPOBAHHOTO HACTHIA |Macca
(mapka) rpamn 0| ceders CEYCHHUsS [MPOPUINPOBAHHOTO| MOMEHT MOMEHT paccrosiaue| 1 M2,
nipoust rpa ' An, cm? HACTHJIa, KT WHEPIUH |COTPOTHBIICHHUS, | IO LIEHTpa | KT
Iy, cm* cm® TSKECTH Y,



file:///E:/Program%20Files/StroyConsultant/Temp/905.htm
file:///E:/Program%20Files/StroyConsultant/Temp/916.htm
file:///E:/Program%20Files/StroyConsultant/Temp/905.htm
file:///E:/Program%20Files/StroyConsultant/Temp/905.htm

t, | h, Wit W cM
MM | MM
H80A-674- 167,51 | 38,59 | 45,76 4,297 13,9
0,9 80,2 [09|79,1| 11,3 9,4
H80A-674- | 80,2 | 1| 79 12,5 10,3 185,58 | 42,76 | 50,7 4,288 15,3
1,0

2.3. CranpHble TPOTOHBI HM3TOTOBJSIOT W3 TPOKATHBIX JBYTABPOB WM CBAapHBIMH M3
MPOKAaTHON NpoduIbHONW MO0 JUCTOBOM CTalM MapoK, MPEIyCMOTPEHHBIX Ji CTaJbHBIX
KOHCTPYKLUH.

2.4. PacueTHble XapaKTEPUCTUKH CTaIM MPOroHoB ycranasiauBaioT no CHull 11-23-81.

2.5. PacueTHble XapakTEpUCTHKH CTald NPOPMIMPOBAHHOTO HACTHJIA MPUHUMAIOT IO
CHulI 1I-23-81 B COOTBETCTBHHM C €€ MapKOW M KJIAacCOM, YKa3aHHBIMH B TEXHUYECKUX
yenoBusix (TY) na CITH.

2.6. B kadecTBe JOMOJHUTEIBHON THOKOM apMaTypbl IJIMTHI PEKOMEHIyeTCSl apMaTypHas
cTaJlb, cOOTBeTCTBYIOIasA TpeboBanusM ['OCToB, cieayromux BUI0B U KJIACCOB: CTEPKHEBAs
nepuoanueckoro npodwmrst kmaccoB A-1l u A-lll, mpoBonounas kimacca Bp. Beprukanbhbie
aHKEPbI, 3aKPEIUIIONINEe HACTHJ Ha OIOpPax, NOJDKHBI OBITh BBITOJHEHBI M3 apMaTypHOU
crtanu nepuogudeckoro npoduis kiaaccoB A-Il u A-lll nuamerpom 12-16 mm. Pacuernsie
XapaKTEPUCTHKHN apMaTypHOU CTaJIi MPUHUMAIOTCS B cooTBeTcTBUHM co CHuII 2.03.01-84.

Puc. 1. CranbHoi npodunupoBaHHbIA HACTUII, PEKOMEHTyEMBbIH 1J11 MOHOJIUTHBIX
MIEPEKPBITUI

3. KOHCTPYKTHUBHbBIE TPEBOBAHMUSA

3.1. IlepekpbiTuE COCTOUT U3 MOHOJIUTHOM >K€I€300€TOHHOM IIUTHI, OETOHUPYEMOH IO
CIIH, xotopslif, nmocie Habopa OGETOHOM 3aJaHHOM NMPOYHOCTH, HUCHOJB3YETCS B KayecTBE
BHEIIHeH apMaTypsl. [lnnTa MoXKeT onupaTbes Ha CTaJbHBIE UITU KEJI€300€TOHHBIE TPOTOHBI,
a Tak)Ke Ha KUPIHUYHbIE UM O€TOHHBIE CTeHBI (puc. 2). LlenecooOpa3Ho npu ONupaHUM MIUTHI
Ha CTaJIbHBIE MPOTOHBI 00ECTIeUnBaTh UX COBMECTHYIO paboTy (cm. m. 3.5). B aTom ciyuae
IPOTOHBI PACCUUTHIBAIOT KaK KOMOMHUPOBAHHBIE OAJIKH.

3.2. IInuTy nepexkprITHs MOKHO IMPOEKTUPOBATH IO OJHOMPOJIETHOW WIIM MHOTOIIPOJIETHON
HEPa3pe3HOU CXEME.
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Puc. 2. KoHCTpyKTHUBHBIE CXEMBI MOHOIMTHOTO niepekpriTus o CITH

1 - mporoH; 2 - IIuTa U3 MOHOJUTHOTO OeTOHa; 3 - CTaIbHON MPO(UIMPOBAHHBIN HACTUIT, 4 - apMaTypHasl CETKa,
5 - creHa (kupnudHas Wi OCTOHHAS)

Puc. 3. Konctpykuus moroauTHOro nepekpsitus 1o CIIH ¢ BepTukaabHBIMYM CTEPKHEBBIMU
aHKepaMu

1 - MoHONUTHBIN OETOH; 2 - apMaTypHas CeTKa; 3 - CTAIbHON NMPOQUIMPOBAHHBIN HACTWIT; 4 - BEPTUKAIbHBIN

aHKep; 5 - MPOroH

3.3. InuHy nposeTa IiInThl peKOMEHIyeTca Ha3HavyaTh B npeaenax 1,5-3 m. Jlomyckarores
OombpIIME TPONETHl TMPH YCTPONCTBE BPEMEHHBIX OMOp HA Tepuoa OETOHHPOBAHUS U
BbI3peBaHUs OETOHA.

3.4. CranpHoli TpoUINPOBAHHBIA HACTHII, HUCIIOJIb3YEMbI B KaUYECTBE apMaTyphl TUIUTHI,
JIOJDKEH MMETh HAJEKHOE CIETUICHHE ¢ O€TOHOM, YTO 00ECTIeUnBACTCS BBIIITAMIIOBAHHBIMHU
pu TpoKaTe prudamu, 00pa3yoIUMU MITOHKH Ha €r0 TPaHsIX, U CHEIUAIbHBIMI aHKEPHBIMU
YCTpOMCTBAMHU.

B xadecTBe aHKEPHBIX YCTPONCTB PEKOMEHYIOTCSI BEPTUKAJIbHBIE CTEPKHEBBIE aHKEPHI U3



apMaTypHOH CTalM, IPUBAPUBAEMBIE B MPOLIECCE MOHTa)Ka Yepe3 JIUCT HACTWIIA K BEpXHEH
MIOJIKE CTaJIBHOTO MporoHa (puc. 3).

3.5. BepTukanbHble CTEP)KHEBBIE aHKEPHI, BHIOJIHSAEMbIE M0 1. 2.6 u 3.4, mpUBapUBAIOT
110 BCEM IporoHam, ciyskamum onopamu CIIH, oOecnieunBas COBMECTHYIO pabOTy IIPOrOHOB
C JKeJIe300€TOHHOM IJIMTOM, a TaKKe aHKEPOBKY IO €ro KOHIaM. B COOTBETCTBHM C 3TUM
npoBoauTcs MX pacuer nmo nm. 4.21 m 5.6 Hacrosmux Pexomenmauuii. Eciau coBmecTHas
paboTa MPOTOHOB C IUIUTOW HE YUUTHIBAETCS, TO YMCJIO aHKEPOB OIPEAECISIOT U3 pacdera
IUIATHI 110 1. 4.21 ¥ NPUHUMAIOT HE MEHee OJHOro B KaxaoMm rodpe no konuam CIIH u ne
MEHEe OIHOTO uepe3 /Ba rodppa Ha MPOMEKYTOUHBIX OMOPAX MPH HEMPEPHIBHOCTH HA HHUX
HaCTHJIA.

Paccrosinue ot ankepa 1o kpas CITH u rpanu nporona nomkHo ObiTh HEe Menee 1,5d (rae d
- IMaMeTp aHKepa), a MEKIY OCSIMHU aHKEPOB B OJTHOM rodpe - He MeHee 70 MM.

JliiHy aHKepoB cienyeT NpUHUMAaTh PaBHOW BBICOTE IUIMTHI 32 BBIYETOM BEJIMYMHBI
3alUTHOTO CJI0s OT TOpLA aHKepa A0 noBepxHocTu OeroHa. lllupuna rodppa mis npuBapku
AQHKEpOB JI0JIKHA ObITh HE MeHee 50 MM.

3.6. B nosicHuTenpHOM 3anucke K paboynM yepTexam HeOOXOMMO YKa3bIBaTh MNIOTHOCTh
npumbikanug CIIH x mporoHam B Mecrax NpUBapKU BEPTHKAIbHBIX AHKEPHBIX CTEp)KHEH,
o0ecreynBaroIyt0 IPOYHOCTh CBAPKU U OTCYTCTBHE MPOXKOIrOB HacTHia. JlomyckaeTcs 3a30p
He oonee 0,5 MM.

3.7. IlpuBapka BepTUKAIbHBIX AHKEPOB MPOMU3BOJUTCA B COOTBETCTBUU C TPEOOBaAHUSIMHU
"PexoMeHIanMii IO TEXHOJIOTUH MIPUBAPKU BTABP MO (IIFOCOM CTEP)KHEH M OLIMHKOBAHHOTO
npoGUIMPOBAHHOTO HACTUIIA K CTaNbHBIM KOHCTpyKIusaM" (M.: HUMXKB, 1984).

3.8. CThIKM TUCTOB CTATHHOTO MPO(GUINPOBAHHOTO HACTHIIA 110 JUTMHE CJICYET BBINOIHATH
Ha [IPOrOHax BIPUTHIK, 0€3 HAXJIECTKHU.

[To mmpuHe JNHUCTHI CTHIKYIOT IyTeM HaxJiecTKu OokoBbix rpanedt CIIH, coemuuss nx
MeX1y co00i KOMOMHUPOBAHHBIMHU 3aKienkamu ¢ marom He 6onee 600 mm (OCT 34-14-017-
78, TY 67-74-75).

3.9. Jlna oOmero WiIM MECTHOTO YCWJIEHUS TEpPEeKphITHS [JOIYCKAaeTCsl YCTaHOBKa
JOTIOJTHUTEIbHOW THMOKOW apMaTypbl B BUJAE OTAEIBHBIX CTEpXHEH, KapKacoB U CETOK,
YUYUTBIBa€MbIX B pacuere. HwkHHe TpoAoNbHBIE CTepKHU paboueil  apmarypsl
yctanaBnuBaloT B rodppax CIIH 6e3 obOpeiBa mo mmmHe mposerta. PaccrosHue OT KOHIA
ru0koit apmarypsl 10 koHna CITH Ha kpaifHux omopax noibkHO ObITh He Oonee 20 mm. Ilpu
HEJ0CTaTOYHOW aHKEpOBKE TMOKON apMaTyphl IPEAyCMaTPUBAIOT I0NOJHUTENIbHbBIE AaHKEPHI B
BUje 1Iaif0, BBICA)KEHHBIX TOJIOBOK, NPHUBApEHHBIX B KpecT KOpoTbimed. PaccrosHue ot
CTEpPHS JI0 CTEHOK CTaJIbHOTO MPO(UINPOBAHHOTO HACTUIIA M HUKHEH MOJIKU JI0JKHO OBITh
He MeHee 20 MM. B Hepa3pesHbIX MIIMTax MEePEKPhITUS YCTaHABIMBAIOT BEPXHHUE MPOIOJIBHBIE
CTEpXKHH, pacrojaras UX B COOTBETCTBUHU C 3MIOpod MoMeHTOB. [Ipm sTom nomyckaercs
OOpBIB CTEep)KHEH BepxHEH apMaTyphl B IpoJieTe, HO He OJIMKe YeM B YETBEPTH INpoJeTa OT
OCH OTIOPBI.

3.10. IIpu orcyTcTBHM HAJONOPHOM apMaTypbl IPOEKTUPYIOT NMPOTUBOYCATOUYHYIO CETKY,
noabupas ce u3 pacdera 0,02 % momraau ceueHus: 0€ToHA HAJl HACTHJIOM, HO HE MEHEE 4eM
ceTKka JuameTpoM 3 MM U3 MpoBosioku Bp-l ¢ marom crepkneil B aByX HampasieHusx 200
MM. CeTkM pacrnojaraloT ¢ OTCTYNOM IO BEpXHEW IMOBEPXHOCTH IUIUTHl Ha BEIMUYUHY
3alIUTHOTO cJI0s1 OeTOHa, paBHOTO 15 MM.

3.11. TonmuHy OETOHHOW IMOJIKK TUIUTHI MEPEKPHITUS HaJ MPOPHIHMPOBAHHBIM HACTHUIOM
OTIpeNeNIAI0T MyTeM pacdera MPOYHOCTH M JAedopMalvM, a TaKKe HCXOJAS M3 TEXHUKO-
HKOHOMHUYECKUX cooOpakeHui. OHa noikHa ObITh He MeHee 30 MM, a MpU OTCYTCTBHH B
KOHCTPYKLUSAX M0J1a OSTOHHON CTSDKKU - He MeHee 50 MM.

3.12. [IpodunupoBaHHbII HACTUI PEKOMEHAYETCS OPUEHTHPOBATh HIMPOKUMHU Trodpamu
BHU3. [Ipu oTcyTcTBHM THOKOM apMaTypsl nomyckaercs opueHrtanus CITH y3kumu monkamu
BHU3.

3.13. Ilpu ycrpoiicTBE OTBEPCTHI B IIJIUTE CIEAYET MPENYCMOTPETH IONOIHUTEIbHYIO



apmarypy ans ycuneHuss npuierapomux Kk CIIH ydacTkoB mepekpbiTus U OOPTOBYIO
onanyOKy MO KOHTYpPY OTBEPCTHS, 4YTO 0OECIIeYnBaeT BO3MOKHOCTh BHIPE3KH HACTHIIA.

Ecnu pasmep otBepcTusi momnepek Hactuia He mpesbimaeT 500 MM, TO peKOMEHAyeTcCs
YCUJIMBATh MEPEKPHITOE MyTEM YCTAHOBKH B MPUMBIKAIOIINX K OTBEPCTUIO rOppax apMaTypbl
B BHUJI€ NPOJAOJIBbHBIX CTEPKHEH, 3aBO/S MX 3a OCH IPOTOHOB, a TaKXXE B BHJIE MONEPEUHBIX
CTepKHEH, OKaMIISIONINX OTBEPCTHE, 3aBOJS MX 3a Mpeesibl MOAPE3KH Ha JBa-TpU rodpa c
Kax10il cTopoHsl. [IpogonbHy0 apMaTypy BBIOMPAIOT U3 YCIOBHS €€ YKBUBAJICHTHOCTH IO
MIPOYHOCTHU CEUEHUIO BBIPE3aHHON YacTU NPOGUIMPOBAHHOTO HACTHIIA.

Eciu pasmep otBepctus momepek rodp nHactuina Oemee 500 MM, TO B KOHCTPYKITUH
HNEPEKPBITUS. 1O KOHTYPY OTBEPCTUS JOJKHBI IPelycMaTpUBATHCS JOIMOJHUTEIbHbBIC
AJIEMEHTHI 0aJOYHOI KJIETKH, Mepearoliue Harpy3ky ¢ ociaaOJIeHHOTO OTBEPCTHEM ydacTKa
Ha MOpPOroHbl. IIpu 3TOM KOHIBI HACTHJIa KpemsaT K OajakaM aHKEPHBIMH CTEP)KHSIMH WU
CaMOHape3al0IUMH 00JITaMHU.

3.14. Ilpu coBmecTHOW paboTe MIUTHI U OaiKu, YTO HMEET MECTO IpU YCTpPOMCTBE,
aHKEepoB 1o 1. 3.5 Hacrosmux PexomMeHmammid, MpOeKTHUPYIOT "KOMOWHUPOBAHHYIO Oayky',
CEYeHHEe KOTOPOIl COCTOUT M3 CTAIBHOTO MPOTOHA U CBSI3aHHOW C HUM MOCPEJCTBOM aHKEPOB,
MOHOJIUTHOM  ’KEJIe300€TOHHOM  IUTMTHI C  BHEIIHEW apMaTypod M3  CTaJbHOTO
npoUIMPOBAHHOTO HACTHUIIA.

3.15. Ha xpaitHux omopax KOMOWHUPOBAaHHBIX OAJIOK B CIy4ac HEOOXOJIMMOCTH CTaBST
yrnopsl (m. 5.6 Hactosmmx PekoMmeHnanwuii), mpuBapuBas MX MO BEPXHEH MOJKE MPOrOHOB
TakUM 00pa3oM, 4TOObI 110 CBOEH BBICOTE OHM JOXOJMJIM J0 BEPXHEH IMOBEPXHOCTH IUIUTHI U
OBUIM JUIMHON HE MEHee IIMPUHBI MOJKHU MPOroHa. YTOPHI HE JOJDKHBI UMETh BBICTYIIOB B
TUIOCKOCTH CONPSDKEHHUSI C OETOHOM, CIIOCOOCTBYIOIIMX PACKAJIBIBAHUIO OETOHA.

4. PACYET IIJIMTBI

4.1. Ilpu npoeKTUPOBAHUU MOHOJIMTHBIX KEJIe300€TOHHBIX MIUT ¢ npuMenenuem CITH
pacueT BBIMOJHSIOT 7S IBYX CTaJuil paOOThI: BO3BEACHUS U IKCIUTyaTaIllH.

4.2. B cmaduu  6036edenus  HECYIIEH  KOHCTPYKIIMEH  SBISETCS  CTAJILHON
npodminpoBaHHbIil HacTui. Ilpu pacuere onpenenstoT ero NPOYHOCTh U KECTKOCTh KaK IS
CTAJIbHOTO TOHKOCTEHHOTO HW3rM0aeMoro »>JeMeHTa, padoTalolero Ha Harpysky orT
COOCTBEHHOM Macchl HAaCTMJIA, MAacChl CBEXEYJIOKEHHOI0 OeTOHa M MOHTAaXXHOM HarpyskH,
BKJTFOUAIOIIEH Maccy 000pyIOBaHHUS | JIFOJICH B TIPOIEcce BO3BEACHUS MEPEKPhIThs (Tal. 2).

Tabnwuia 2
XapakrepHucTUKa HopwmaruBHas Harpyska Ha 1 M2, H Koaddrmment neperpyzxu
I:;gfg;:a OT COOCTBEHHOW  MacCh o TV s TOCT 08
Harpy3ka oT Macchl CBeXeyJI0oKeHHOU Mo dopayre y(hy+h)* 12

GeToHHOI cMecn
MoHTa)KHasi Harpy3Ka:
IIpU BBITpY3Ke OETOHHOH cMmecH u3 2500 1,3
Gazeit BMecTuMocTbio 10 0,8 M3
mpu mojade  OCTOHHOH  cMecHu

500 1,3
OETOHOBOIAMH

* v - INIOTHOCTH OETOHHOM cMecH; Ny - MPHUBEIEHHAS TOJIIMHA OETOHA B IPEJIENiaX BBICOTHI CEYEHHsI HACTHIIA,
ht - BeICOTA MOJIKK TAaBPOBOTO CEYEHUS TLIUTHI.

[MpuBenennas TonmmHa 6etona hy (puc. 4) onpenensercs mo Gopmyie
h, =[(b+b)h, J/(2s,), 1)

/I Sn - PACCTOSIHUE MEX]y OCSIMU TO(POB HACTHUIIA, CM.
4.3. IIpounocts CITH npoBepstoT 171 ONMOPHBIX U MPOJETHBIX CEYEHUM MO YCIOBUSM:




Q/(Zthn) < Rns’ (3)

rae M - MakCUMaJbHBIA N3THOAOIINI MOMEHT OT PACYETHBIX HArpy30K (1o M. 4.2 HACTOSIINX
Pexomenmanwuii) Ha 1 M mmpunbl Hactuna, H-M; Wy - pacueTHbII MOMEHT CONTPOTHUBIICHHS Ha
1 M mwmpuHbl HacTUia, ompeneisieMblii mo n. 4.4 Hacrosmux Pexomenpanmii, CM3; Q -
MaKCHUMaJIbHOE 3HAUYEHHUE NONEPEYHON CHUJIbI OT PaCUEeTHBIX HArPY30K, NMpuxojdieecs Ha 1 M
LIMpPHUHBI HacTuia, H.

4.4. Pacuetnblii MmomeHT conpotupieHuss CIIH ompexnensitor B 3aBUCMMOCTH OT YPOBHSI
HANPSDKEHUH on B CHKATBIX MOJIKax rodpoB cedeHus. [Ipu 3TOM y4UTHIBAIOTCS MPUBEICHHAS
IMIMPUHA TUIOCKUX YYaCTKOB CKAaThIX IOJOK HACTHJIA Dred, KOTOPYIO BBIYHCISAIOT IO
MPUBEICHHON HIDKE GopMyIie, IITMHA CTEHOK U IIMPHHA PACTSHYTHIX TOJIOK rO(PpPOB:

by = 879/ Jo, JL—192t (b, /o, )}, (4)
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Puc. 4. K onpenenenuto npuBeI€HHON TONIMHBI OETOHA
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Puc. 5. K onpenenennto mMyprHbI MIOCKUX YYACTKOB CHKAThIX MOJIOK

I1e on - CKUMawllee HanpsbkeHue B Hactuiae, Mlla, B mnepBoM mNpuOIMKEHUH
paccuntsiBaercs, npuHumas Wx nmo TY nHa nanueii tun npoduis CIIH wnm no tadn. 1 qns
mapok H80A-674-1,0 (0,9).

HlupuHy TIUIOCKMX YYacTKOB CXKAaThIX TIIOJIOK HACTWiIa Di ONpenensioT MeTOI0M
MOCJIEIOBATEILHOTO MPUOJIMKEHHUS, TMOKa pPa3HHULA MEXIy MOCICTHUM U MPEIblIyIIuM
3HAYCHUSIMH on HE OyaeT MmeHsbIe 3 %.

4.5. Ecniu ynoBieTBopseTCs yCI0BUE

o, =M/W, <343-10*(t/b,)?; (5)

TO pacyeTHble 3HAUEHHUS MOMEHTAa CONPOTUBJICHHS MPUHUMAIOT Mo Tabm. 1 [ans mapok
H80A-674-1,0 (0,9)] wnu TY na CIIH.

4.6. lns wHactwioB mapok H80A-674-1,0 m H80A-674-0,9 nmomyckaercss BBIYUCIIATH
pacyeTHOe 3Haue€HHEe MOMEHTa CONPOTUBIICHHUS 110 HOMOrpamme (puc. 6), KoTopasi mocTpoeHa
C y4eToM H3MEHEHHUS Dred. B 3TOM ciiydae aisi CkaThIX y3KHX MOJOK HACTHJIA, a MpPU
COOJTIIOJIEHUH YCIIOBUS (5) M ISl IIUPOKUX TOJIOK, pacyeTHbI MOoMeHT conpoTtusienus CITH
NPUHUMAETCS] paBHBIM MEHbIIeMY 3Ha4eHUI0 Wy 10 TOPHU30HTAIBHBIM y4acTKaM HOMOTPaMM
uiu o Tabm. 1.

Ecnmu ycnoBue (5) He cobmromaercs, To Juisi ckaThix mupokux mosiok, CITH pacdeTHsrit
MOMEHT COMPOTUBIICHHS IPUHUMAIOT 110 HUCXOSIIUM BETBSIM HOMOTPAaMMbI, YYHTHIBAIOLITUM



YCTOMYMBOCTh CKAThIX IOJIOK HAacTWJIA, paBHbIM MeHbleMy 3HaueHuto Wxi u Wsxo. Pacuer
BBITIOJHAIOT METOJIOM ITOCJIEJ0BATEIBHOTO MPUOIIKEHNS, ITOKAa PAa3HUIIA MEXy MOCIECIHUM
U npeaplrymum 3HauenneM Wy 0yzaer He 6onee 3 %.
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Puc. 6. Homorpammsl 1151 onpeienieHus MOMEHTOB coripoTuBiaeHus: Wy

4.7. Ilpm pacuyere mporuba HAcTWJIa Ha CTaAMU BO3BEICHUS TEPEKPBITHS JOJDKHO
coOiroaaThCst yCIIOBUE

f, =k, [(@"i*) ((E, 1,)]+a<1/200i,, (6)

roe fn - mpormb HacTHia TOJ HArpy3KOW B CepeldHe KpaiHero mposera, cM; Kn -
Koo PuImeHT, ompenenseMblii B 3aBUCHUMOCTH OT CXEMbl pAaCKJIAaIKU HacTuia (s
oanornpoierHoro Hactuia 0,013, neyxnponerHoro 0,0091, nns HacTUIa ¢ YUCIOM IPOJIETOB
tpu U 6onee 0,0088); " - HOpMaTHBHAs HAarpy3Ka OT COOCTBEHHOM MAacChl HACTHJIA, MAacChl
CBEKCYJIOKEHHOTO OETOHA M MOHTa)XHOW HArpy3kd B COOTBETCTBMM ¢ Taba. 2, H/m; in -
pacyeTHBIM MpPOJIET HACTWJA, CM; lx - pacdyeTHBIE MOMEHT HWHEPIIMH PaCCMaTPUBAEMOTO
CeUeHHs HacTuia, ompenenseMblii mo m. 4.8 wim 4.9 Hacrosmux Pexomenpanuii; a -
OMIIMPUYECKas BEJIMYMHA, paBHAs JJs MHOTONPOJETHBIX HACTHIOB 2 MM, JUIs
oHOIpoJIeTHBIX 0.

4.8. PacueTHbIi MOMEHT CONTPOTHBIIEHUS |x, BXOmsAIIHIA B popmyny (6), 3aBUCHT OT YpOBHS
CKUMAIOIIETO HAMPSIKCHHUS B IMOJIKAX HACTWIIA U OT NPUBEIACHHOW IIHUPUHBI D’red MIOCKHUX
YYaCTKOB CKATBIX TIOJIOK HACTHUJIA, OTIPEACIISIEMOM 10 hopmyJie

b’y = 1131/ \Jo, YL - 247t i(b, o ) |, -

I7Ie€ On - HaNpsDKEHUE CKaTHs B HAcTWIE B IEPBOM MNPHOIMKEHHUM NPUHUMAETCS IO
HOPMAaTHUBHOM BETMYMHE MaKCHMaJIbHOTO N3rndaromnero MoMeHTa Mn span B IipoJIETE.
[TpuBeneHHYI0 IIMPHUHY IUIOCKUX y4dacTKOB cxkaTblx Nosiok CIIH Beruucasior Meronom
MOCIE0BATENBHOIO NPUOIMKEHUS, TOKa Pa3HHUIA MEXIY IMOCIECAHUM W MPEIblIylIM
3HA4YEHUSIMU on He OyneT Menblie 3 %. [To momyuyeHHOMY 3Ha4eHUIO D’red paccuntriBatoT Wy,
KOTOPBIM CJIEIYET MOJIb30BaThCs MPH ONPEIEICHUH BETUYHUHBI |x.
Ecnn ynoBnerBopsieTcst ycinoBue

Oy SM, gan /W, <57,4-10%(t/D,)?,

n,span

(8)

rne Mnspan - HauOONBIIMIA W3TUOAIOMIMIA TOJIOKUTEIBHBIA MOMEHT B TMPOJETe OT



HOPMAaTHUBHOM Harpy3Ku, pu KOTOPOil onpezensercs nporud, 6e3 yuera COOCTBEHHON MacChl
uTel, H-M, TO Ix mpuaMMaroT mo tabm. 1 [mis mapoxk H80A-674-1,0 (0,9)] wim TY na CITH.

4.9. Hnsa nactuioB Mapok H80A-674-1,0 m H80A-674-0,9 nomyckaercss onpenemsTh
pacueTHbIi MOMEHT UHEPLHH |x 0 HOMOTrpamme puc. 7.

[Tpu cxaThIX y3KMX MOJKax |x mpuHHMaercs mo Tadn. 1. DTo ke 3HaueHUE PacyeTHOTO
MOMEHTa UHEPILUU COXPAHSIETCS MPHU CKATHIX MIUPOKUX IMOJIKAX, €CIH BHIOIHSACTCS YCIOBUE
(8) m. 4.8 nacrosimux Pexomenmaruii. Ecim sxe 3T0 yciaoBue He COOJIIOACTCS, TO paCUCTHBIN
MOMEHT HuHepuuu lx ompeaenstor mo Homorpamme. [Ipu 3ToM cHavana moaOUparOT MO
HUCXOJISAIIMM BETBSIM HOMOTPAMMBI ITyTE€M I1OCIIEA0BATEILHOTO MPHOIMKEHNS, TIOKa pa3HUIla
C IpeAblAyIluM 3HadeHueM He Oyxer meHee 3 %. 3arem mo mnocienHeMmy 3HaueHH0 Wi
HaXOJAT On U COOTBETCTBYIOIIUI 3TOMY HAIPSHKCHUIO PACUSTHBIM MOMEHT HHEpIHH .

4.10. B cmaouu sxkcnayamayuu Hecylield KOHCTPYKITUEH SBIISETCS JKee300€TOHHAs TIJTUTa,
B koropoii CIIH wucnomp3yercst kak BHemHss paOouas apmarypa. llpum pacuere mmThI
CJIeIyeT YUUTHIBATh MMOJHYIO PACUETHYIO Harpy3Ky Ha Hee, BKIIIouasi COOCTBEHHYIO Maccy.

4.11. Pacuer »xene3o0eToHHOM mnThl, apmupoBanHoi CITH, npu oTcyTcTBUU HaomOpHON
pacueTHO THOKOW apMaTypbl PEKOMEHIYEeTCS BBIIOIHATh Kak s  OIHOIPOJETHON
KOHCTpYKuuu. [Ipm 3TOM OIOpHBIE MOMEHTHI, BOCIPHHMMAaeMble HACTWJIOM Ha
MIPOMEXKYTOUHBIX OMOpax, I/Ie OH SBJSIETCS HEMPEPBIBHBIM, IOMYCKAETCS YYUTHIBATh Kak
BHEIIHIOID HAarpy3Ky, ONpEeAeNsss 3TH MOMEHTHl IO CEYECHHIO HACTHJIAa U PACYETHBIM
CONPOTHUBJICHUSIM JIUCTA Oe3 ydyera O6eToHa (puc. 8).
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Puc. 7. HomorpaMmsl J1jist onipeie/ieHHss MOMEHTOB HHEPIIHH Ix

B caywasx ycraHOBKM B IUIUTE HaJ OMNOpPaMH pacueTHOW THOKON apmaTypsl,
yIOBIIETBOpstONIEH TpeboBaHusaM 1. 3.9 HacTosnMx PekoMeHmanmii, ONpeaesioT YCHIus B
TUTATE KaK JJIsS HEpa3pe3HOW Kele300eTOHHOM KOHCTPYKIIUHU, AOMYycKas mepepacnpeaeieHue
MOMEHTOB B COOTBETCTBUH C TPEOOBAHUSIMHU TPEUTUHOCTOUKOCTH.

PacuetHblii mponeT >kene300€TOHHON IITUTHl MPUHUMAIOT PAaBHBIM PACCTOSHUIO MEXIY
MpOroHamMu B UX ocsiX. [Ipy mMMUpOKUX omopax JAOMyCKaeTcs yMEHBIIATh MPOJIET, HO HE MEHEe
YeM JI0 BEJIMYMHBI, PaBHOU MPOJIETY B CBETY MEXAY I'PaHsIMU CMEXHBIX POroHoB 1uitoc 100
MM.

4.12. 3a pacueTHOE CE€YEHUE IJIUTHI B MPOJIETE MPUHUMAIOT TaBPOBOE CEUECHUE IIMPUHOMN
noJku br, paBHO# paccrostauio Mexay ocssmu ro¢pos CITH, u BeicoToi, paBHoii BeicoTe CITH
¥ TOJIILIMHE CJI0S OETOHA HaJl BEpXHEH rpaHbio HacTuia (puc. 9).

4.13. Pacyer xene300€TOHHOM IUTUTHI ¢ BHENIHeHW apmaTypoii B Buae CITH BBITOIHSIOT:

HA MPOYHOCTh HOPMAIBHBIX W HAKIOHHBIX cedeHWi TumThl (mm. 4.12-4.19 nacrosmmx



Pexomennaruii) 1 ankepoBku HacTtuia (1. 4.21);

Ha cMATHE pebep TUIUTHI 10 MI0CKoCTH omop (1. 4.23);

1o gAedopmarusam - onpeaesieHuto nporuda (. 4.24-4.29).

Pacyer minuTel Ha 06pa3oBaHKE U PACKPBITHE TPELIUH B PACTAHYTOM 30HE OETOHA CHU3Y (C
noBepxHoct 3akpbiTod CIIH) ©He mnpoBomutcs. Jlns BepxHed MMOBEpXHOCTH OeToHA
HAJIOMOPHBIX 30H OH BBIMOJHSETCS TOJBKO B CIy4asX YCTAHOBKH PAacUETHOM HAJIOMOPHOMN
TUOKOM apMarypbl, CO3JAIONICH Hepa3pe3HOCTh KOHCTPYKIWHU, KakK JUIS KEIe300€TOHHOTO
n3rubaeMoro 3neMeHTa ¢ 0ObIYHBIM apMupoBanueM 6e3 yueta CITH.
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Puc. 8. PacyeTrHas cxema IIMTHI U OTCYTCTBUHU THOKOM apMaTyphl B HAJOTIOPHOM 30HE
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Puc. 9. PacueTHOe ceueHHe TUIUTHI B TIpoJieTe (BBIIITAMIIOBAaHHbIE PU(BI B CEYEHUHU YCIOBHO
HE TOKa3aHbl)

4.14. Ilpu pacueTre MPOYHOCTH CEUEHUH MIUTHI HEOOXOAUMO:

YYUTBIBATh PAaOOTy MOHOJUTHOTO O€TOHa U MNPO(UIMPOBAHHOTO HACTHIIA, CUUTATh
COIIPOTHBIICHUE OETOHA PACTSHKCHUIO PABHBIM HYJIO, a COMPOTHBIICHHE C)KATHIO PaBHBIM
pacyeTHOMY CONPOTHUBIEHHUIO Rp ¢ paBHOMEpPHBIM pacrpeieseHHeM HaIpsLKEHUH 1Mo ckaToil
30HE CEUCHUS;

paccmaTtpuBaTh HanpsbkeHus B CIIH paBHOMepHO pacripelesieHHBIMH 10 BBICOTE H
PaBHBIMH PACYETHOMY CONPOTHBIICHHIO JIMCTOBOW CTamu Rn ¢ BBemeHHWEM JUIsi HacThia C
pudamu kodpdunumenTa yciaosuit padotst yYn=0,8.

Hampspkennst B THOKOM apMaType MPUHUMAIOTCS PaBHBIMH PacdeTHBIM CONPOTHUBICHHSIM
Rs 11 Rsc ¢ BBeZIeHHEM COOTBETCTBYIOIINX KO3 PHUIIMEHTOB yCIOBUI pabOTHI.



4.15. Pabouast BeIcOoTa ceyeHUs: ho MOMMKHA ONpENENATHCS KUK PACCTOSIHUE OT KpaitHen
CXKaTOM rpaHu IUIMTHI 10 TOYKH MPUIIOKEHUSI PABHOICHCTBYIOIIECH pacTATUBAIOIIUX YCUIIUNA B
CTAJILHOM MPOGUIMPOBAHHOM HACTHJIE ¥ THOKOM apmarype.

4.16. I'panuyHO€ 3HAYEHUE OTHOCUTEIBHOW BBICOTHI CXATOMW 30HBI CEUCHMS IUIUTHI
HAXOJAT 1Mo popmyre

En=0ll+RA-0/1)/ o), 9)

Ie @ - XapaKTEePHUCTHKA CXaToi 30HBI (i Tspkenoro 6erona w=0,85-0,008Rp; mns 6eTona
Ha mopuctoM 3amnonHutene ®=0,8-0,008Rp); R - HauOosiblas W3 BEIHMYMH PACUCTHBIX
CONMpOTUBIIEHNN O€TOHA pACTHKEHUIO HacTWia uiu ruOkoil apmarypel, Mlla; osr -
HanpsbkeHue B apmarype (1. 3.12 CHull 2.03.01-84), MI1a.

[Ipu mombope ceveHuit INThI PEKOMEHIYeTCsl coOronaTh yeiaoBue X<¢rho. Eciin oHO He
co0JII0/1aeTCA, TO BBICOTY CXKATOM 30HBI MPHU pacdyeTe MPOYHOCTH HOPMAIbHBIX CEUEHUU
IUTITHI CJIeyeT MPUHUMATh PABHOM IPAaHUYHOMY 3HAYECHHIO X=CRNo.

4.17. IlpoYyHOCTP HOPMAJIbHBIX CEYEHUH IUIMTHI B MPOJIETE, 3aBUCUT OT TOJOKECHUS
HelTpanbHOU ocH. BO3MOXHBI TpHU CiTydas pacuera.

Cnyuait 1. HeirpanpHas oCh HaxXOAUTCS B Mpeaenax TOJIIWHBI TMOJKH IUIUTHI U HE
nepecekaeT CTeHOK MpoduInpoBaHHOro Hactuia (puc. 10).
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Puc. 10. Cxema ycuiuii B IpOJETHOM CEUEHUH IIJIUTHI TP PACIIONIOKEHUH HEHTpaIbHOW OCH
B IIpeJienax TOJIIMHBI TOJIKU TUIUTHI

BBICOTy C)KaTOM 30HBI CEUCHMS IIIUTHI OMPEACIIAIOT 110 YPABHCHUTIO

RbbfxzyanAn-i_RsAs_RscAls’ (10)
rA€ yn - KOOPOUUUEHT YCIOBHM pabOThl NMpodMIMPOBAHHOIO HACTUJIA Kak apMaTyphl B
HOPMaJIbHOM CEYEHUU IUIUTHI.
[Tpu pacuere NPOYHOCTH CEYEHUS TUTUTHI JOJIKHO COOTIOAATHCS YCIOBUE
M., <R,b; x(h, —0,5x) + R, A (h, —a'),

span

(11)

r7ie Mspan - M3rubarONMii MOMEHT B pacCMaTpPUBAEMOM CEUEHHUH IIIUTHI, H-M.

Cnyuait 2. HeliTpanbHasi och HaXOAWUTCS B MpefesiaxX, BHICOTHI peOep IUIUTHI U MepeceKaeT
CTEHKH NpOopMIMpOBaHHOTO HacTuia (puc. 11).

BbICOTY €aTO# 30HBI IUTUTHI ONPEAENSIIOT U3 YPABHEHUS

R,[o'x + (b, —b")h, |+ 7,R,|A", +2t(x—h, )|+ R A" =
=7n Rn [A”n+2t(hn + hf - X)]+ Rs As’ (12)
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rae A’n - MIOW@AAbh CEYCHUS BEPXHEH MOJIKKM OJHOTO Trodpa HACTHIIA, cM?, A’’h - TO Ke,
HIDKHEH OJIKH.

2
Ar I’ﬁ’, Rl,
F W A
” o —RopA g
W ’
< N < o Ry A,
e A "-’-"rd :ﬂ‘;l
X e e —ln Iy Tn RuAne
" ﬂ:, A ¢ { — 1= e BnAres
= nt i =} KRy As
r T r S— '--rfl ﬁﬂ."ﬂ.
Re b L

Puc. 11. CxemMa ycuiuii B IpOJCTHOM CEUYCHUH ILTUTHI IIPH PACIIONIOKEHIH HEHTPAIbHOW OCH
B IIpeiesiax pedpa ceueHust

R
b red [

) TR

N b A I . o T R by
——---RS A‘
) g == = T Ry An
Ax i

Puc. 12. Cxema ycunuii B IpOJE€THOM CEUEHHUH IUTUTHI IPU PACIOJIOKEHUN HEUTPAIBHON OCH
B nmoiike CITH

HpI/I pacueTe NMPOYHOCTHU CCUCHUS IIJINTHI TOJIKHO CO6J'II-O,[[8.TBC}I YCIOBUEC

] 2 2 " [

M gan < RoSpe + 74 R, [+t (x —h )2 +t(h = )2 + 5" [+ RS, + R, S',,, (13)
rzie Sbx - CTATHYECKUH MOMEHT TIJIONIAM CEUEHHs CKATOTO OETOHA OTHOCUTEBHO OCH X, CMS;
S’n, S”'n - cTaTUYEeCKHEe MOMEHTHI TUIOIIAAN COOTBETCTBEHHO BepxHel u HumxkHel nonok CITH
OTHOCHTENBHO OCH X, ¢M>; Sex, S'sx - CTaTMUeCKHe MOMEHTHI ILIOMAIH COOTBETCTBEHHO
PacTAHYTOM U CKATOM apMaTyphl OTHOCHTENHEHO OCH X, CM,

Cnyuait 3. HeifrpanbHasi ocb HaXOAWTCA HAa YPOBHE BEpXHEH MOJKU NMPO(PHUINPOBAHHOTO
HacTuia X=hs (puc. 12).

[Tpu pacuere NPOYHOCTH CEYEHUS! TUTUTHI JOJKHO COOTIOAATHCS YCIOBUE

2 " 2
M., <05R,bh"t +7 R (A", h, +th%) +

span
+RsAs(hn _a)+RscAs(hf _a)' (14)

Ecnu npu onpeenieHun BHICOTHI ¢xkaToi 30HbI 10 dopmyste (10) x>ht, a mo dpopmyite (12)
x<ht, TO TPOYHOCTH HOPMAITBHOTO CEYCHUS ITUTHI ONPEACISFOT IO CIIyYaro 3.

4.18. Pacuer mpoOYHOCTH HOPMAJIBHBIX CEYEHUW IUIMTHI HA €€ MPOMEKYTOUHBIX OIMOpax
BBITOJIHSACTCSI TOJIBKO B CIy4asX YCTAHOBKHM PAacueTHOW HAJOMOPHON THOKOH apmarypsl,
obecrieunBaroIeil Hepa3pe3HOCTh KOHCTPYKIMH. [[pOYHOCTh HOPMaIbHBIX CEUEHWUU TUIATHI
ONpEeNeNAIOT Kak JJIsl CEUeHUH Kene300€TOHHBIX HJIEMEHTOB, ApMUPOBAHHBIX THOKOU



apmatypoi, mo CHull 2.03.01-84 6e3 ydera cTanbHOTO Npo(UIMPOBAHHOTO HACTHIIA.

4.19. IIpo4yHOCTH CEUYEHUN, HAKJIOHHBIX K TPOJOJIBHOM OCH TIUIMTHI TEPEKPHITHS,
pPacCUMTHIBAKOT HA JIEWCTBHUE MOMEPEUYHOM CHIIBL. YTOJI HAKJIOHHOW TPEIUMHBI ITPUHUMAETCA
paBHBIM 45° K TOpu3oHTaIBHOM ocu (puc. 13). [Ipu 3TOM I0KHBI COOTIOIATHCS YCIOBHSL:

Q<0l17R,h 2t +3ZR A, +Q,; (15)

Q<03¢,¢,R, (b +b'/2)h,, (16)

rae 0,17Rnhn2t - momepednoe ycuiue, BOCIPHHUMAaEMOE CTCHKaMU HAcTWJIa B OJTHOM rodpe;
2RswAsw - CyMMa IONEpPEUYHBIX YCHUJIHMM, BOCIPUHUMAEMBIX IONEPEUHBIMU CTEPKHSIMH,
NepeceKaroIuMU HaKIOHHOE ceueHne; Qp - monepevyHoe yCuiue, BOCIPUHIMAaeMoe OETOHOM;
@w1 ¥ b1 - K03 dunmentsl, npuarMaemsbie mo CHull 2.03.01-84.

|
T37A
A ole

2 ?5"—'ﬂr

b}

IRywAsw

-

Puc. 13. CxemMa ycunnii B HAKIIOHHOM CEYEHMH IIIUTHI IIPU PACUETE €r0 IPOYHOCTU Ha
JEHCTBHE MTONIEPEYHON CHJIBI

[Toniepeunoe ycunue Qp, BocmpuHUMaeMoe 6E€TOHOM, ONPEAEISIOT o Gopmyre

Qb :{[¢b2 (1+¢f +¢n)Rbt(b+bl)/2]h20 }/h

N
Q, = {£0e @+ 0, )Ry (b +17) /2] %/, (17)

rae gp2(ltesten) - koaddummentsl, npuaumaemsie mo CHull 2.03 01-84, BBOgMMBIC TpH
HAJIMYUU TIONIepeYHOi apMmatypbl; ¢bs(l+egn) - kodddunmentsl, npuaumaemsie no CHull
2.03.01-84, BBOgMMEBIE ITPH OTCYTCTBUH TONIEPEYHOI apMaTypHl.

4.20. Ilpm nuHAMMYECKMX BO3ACHCTBHUSX B pacdyeTe Ha IPOYHOCTb HOPMAIbHBIX U
HAKJIOHHBIX ceueHud TuThl B Gopmynsl (10) u (12)-(15) BBOAMTCS MOTONHUTEIBHBIN
KO3 PULHEHT yCIIOBUI paboThI, CHIDKAOIU I pacueTHoe COIIPOTHBIICHUE
npoUIMPOBAHHOTO HACTUJIA B 3aBUCUMOCTH OT KOA(pUIIMEHTa aCUMMETPUHU LUKJIA p: IpU
p=0,7 y1=0,6; nipu p=0,8 y1=0,7; npu p=0,9 y1=1.

Koaddumuent ycrnoBuit pabGoThl, CHIKAIONIMN pacyeTHOE COMPOTHUBICHHUE THOKOM
apMaTypbl IPU TMHAMHYECKHX BO3AEHCTBUIX, puHUMaeTcs no CHull 2.03.01-84.

4.21. IIpounocts ankepoBku CITH B OeToHe ompenenstoT A KpailHUX MpPOJIETOB IUIUTHL,
cunTas OT KOHIIOB JIEMEHTOB HAacTUJIa HAa CBOOOIHBIX OIMOpax.

Pacyer aHKepOBKHM BBINMOJHSIOT A1 HOPMAJIBHOTO CEUEHUS TUIUTHI B MeCTe HauOOJIbIIEro
U3ru0aroIero MOMEHTa, B YETBEPTHU IpOJIeTa M B MECTaxX MPUIIOKEHUS COCPEIOTOUYEHHBIX
Harpy3ok. [Ipu 3ToM 10KHO cOOII01aThCS YCIOBHE

Mspan = (Tan +Trif )Zn + manRsAszs’

(18)

rae Tan - CONPOTHBIICHHE AHKEPOBKM CABUTY Ha ONOpax IO KoHmaM Hactuia, H; Tre -
conpotuBienue pudos, pacronoxeHHbix Ha cteHkax CIIH, casury, H; zn, Zs - paccrosiHus ot
PaBHOJICMCTBYIOIIECH YCUJIUA CKaTUS B CEYEHWHM COOTBETCTBEHHO 10 PABHOACHCTBYIOIIEH
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YCHIIMSL PACTSOKEHUST B CEUYCHMM HACTHIAa W B TUOKOM apmatype, cMm (puc. 14) mpu
onpenenenuu x o dopmynam (10) u (12); Man - K03 UIUEHT YCITIOBUIT pabOTHI aHKEPOBKH
CTEp)KHEBOM apMaTryphl; MPH PACCTOSIHUM PACCMATPHUBAEMOT0 HOPMAIBHOTO CEYEHUS OT
KoHIa crepskus L-h (cm. puc. 16), paBHOM miam Oojiee JJIMHBI 30HBI aHKEPOBKH apMaTyphl
Man=1, Ipu MeHbILEM PacCTOSTHUU Man=(L-h)/ian.

R,
' 5w
2—-‘
- o O—e 03
ke = e —_—
\ Tan* Ty
! 3 Rs Ag

Puc. 14. Cxema ycunuii mpu pacyeTe 1mo MpouyHOCTH aHKEPOBKU
1 - nporon; 2 - aHkep; 3 - cTalIbHOI NPOQUINPOBaHHBII HACTUII

COHpOTI/IBJIeHI/Ie AHKCPOBKHU Tan MNPUHHUMACTCA MCHBIIIHUM U3 TPEX yCHOBHP'I:
1) Tanl = klknan Aan Rsa’ (19)

rae Ki - koaduimeHT, NpUHUMAeMbId MIPU y4eTe COBMECTHOW pabOThI IJIMTHI C OalKOM
(k1==0,8) u mpu pacuere Oanku Oe3 ydera coBMeCTHOH pabotel ¢ muroit (Ki=1); Kk -
K023 unmeHT, onpenenseMsiii o popmyIe

k=(475R,)/|(1+015A,,)JR,, | (20)

Nan - YUCJIO BEPTUKAJILHBIX CTEPKHEBBIX aHKECPOB B OJTHOM r0(1)pe Ha KOHIIC HAaCTHJIa, Aan -
miaonaab CECUCHUA OJJHOT'O BEPTUKAJIBHOI'O CTCPKHEBOI'O aHKEpPa, CMZ;

2) Tanz = Rnilan t, (21)

re i ant - mIoImans ceueHns HacTUIIa, paccunThiBacMast Ha BbipbiBanue CITH Bokpyr aHKepoB
U olpesiesisieMasi B COOTBETCTBHH C YHCIIOM aHKEPOB M UX PacIoyIOKEHHEM 10 pHcC. 15;

3) Tan3 = Rn (b + hn )t (22)
Conporusienue pudos 7rif OpeneistoT no hopmyie
Toie =05R, ANy, (23)

rze Arif - TUTOIAAb CMATHUSL OeTOHa 10 OOKOBOM MoBepxHOCTH ofHoro puda (s CITH mapok
H80A-674-1,0 u H80A-674-0,9 paBHa 0,5 cM?); Nrif - uiciio pudoB Ha CTEHKAX OJHOTO rodpa
CIIH no muHe ywacTka HacTuia L oT paccMaTpuBaeMoro cedeHust A0 OpKaiIiero KoHIa
(puc. 16). Ilpu Hamuuuu B peOpax MIUTHI TMOKOM apMaTyphl YHCIO BBOJAMMBIX B pacyeT
prQOB IPUHUMAETCS 10 JIMHE yYacTKa, YMEHbIIIEHHON Ha BBICOTY CEUEHHUS IIITUTHI.



a) _ | 8l _ 8

Puc. 15. K onpeneneHuro I ‘an
1 - Ganka; 2 - Hactui, d - TuameTp aHkepa (U1t CTydaeB a U 6 1 ayn=2a+3d; s ciydas 6 i 'asn=ar+az+ha+3d)

4.22. AnxepoBky rubkoii apmatypsl nposepstor mo CHull 2.03.01-84. Ecnu monnas
aHKEpOBKa THUOKOW apMaTypbl He OOeCHeuMBaeTCs, TO €€ pacueTHOE CONPOTHBIICHHE B
dbopMyIe yMEHBIIAIOT.

4.23. OnopHbie KOHIBI pedep MIUTHI PACCUMTHIBAIOT Ha cMsTHE (MecTHOe cxkatue). [lpu
3TOM JOJKHO YIOBIETBOPSTHCS YCIOBUE

N <05R,A,.. (24)

3nech N - onopHas peakiust Ha oauH rodp, H; Aiec - rutomanb cMsaTust (MECTHOTO CxKaTHs),
cM, omnpenensiemas mo popmyie

Aioc=Dba,

rae b - mumpuHa pebpa Mo HU3Y TaBPOBOTO CEYEHHS IUIMTHI, CM; & - JJIMHA IUIOMIAJKH
ONMpaHUs, paBHas IMIMPUHE MPOTOHA, CM.
4.24. TIporu6 minThl NEPEKPBITUS PACCUUTHIBAIOT 110 (popmyIie

fm = frc + fadd S1/150| (25)

rae fic - mporu® xene3o0eTOHHOW IIMTHI TEPEKPBITHS OT JACHCTBUS HArpy30K B CTaIHU
sKCIuTyaranuu (0e3 ydera COOCTBEHHOW Macchl), CM; fadd - JOMOJHHUTENBHBIA TPOTHO
XKene300eTOHHON TUINTHI BCJIEACTBHE MOAATIAMBOCTH aHKEPHBIX CBA3EH, CM.

4.25. Pacuer nporuba sxene300eTOHHON IUNTHI, apmupoBaHHoi CIIH, BbImonHseTcs 1o
dopmynaM cTpouTeNbHOM MexaHUKU. Ilpu Hamuuumm pacueTHOM HaJONMOpHOW THOKOU
apMaTypbl, CO3JAIOLIEH HEepa3pe3HOCTh MEPEKPBITUS, pPacyeT Mporuda peKoOMEeHAYeTCs
BBITOJIHATH KaK I HEPa3pe3HOH KOHCTPYKIUH.

[Ipu oTcyTcTBHUM HAJOMOPHON T'HOKOW apMaTypbl MNpPOTUO >KeIe300€TOHHOM IIUTHI
HEPEKPBITHS ONpeAeseTCs KaK A OJHOMPOJIETHON CBOOOJIHO OMMPAIOIIEHCs] KOHCTPYKIIUU
o ¢popmye

frc = (1/ r)SiZ, (26)

rae 1/r - pacyeTHas KpUBU3HA TUIUTHI HA YYacTKE ¢ HaUOOJIBIIMM M3TMOAIONIMM MOMEHTOM; S
- K03 GUIIUEHT, pacCUUTHIBAEMBIH 10 Ta0JI. 3.

JIOTIOTHUTENBHBINA MPOTUO JKENe300€TOHHOM TUTUTHI fadd peKOMEHTyeTCsl ONpeAessiTh Kak
JUIsL OJHOTIPOJIETHOW OaJKM C MOMEHTaMu Ha omopax 1o ¢opmyne (26), nmpuHHMAs

ko3 durnment s=1/8.
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Puc. 16. Pacnionoxxenne pugos Ha crenkax CITH no ero koHam

1-1 - cedeHue 1O MPOJIETY HACTHIA B MECTE HAUOONBIIIET0 H3THOAIOIIEr0 MOMEHTA, B YETBEPTH NPOJIETa, B
MECTaxX MPHUIOKECHHUSI COCPEIOTOUYCHHBIX CHIT; 1 - CTaNbHOM NPOGHUINPOBAHHBIN HACTII, 2 - BHIIITAMIIOBAHHBIC
pubsl; L - minHa yyacTka pacmoioeHus pudoB Ha CTEHKAX HACTUINA, YIUTHIBACMBIX B PACUETe €ro aHKEPOBKH

o opmyie (23)

4.26. KpuBu3Hy, 3HaueHHE KOTOPOW BXOAUT B (opMynbl i pacdera mnporuoda,
BBIUHCIISIIOT TI0 (hopMyIie

1/r= (M n,span(DbZ) /(I red Eb(pbl)’ (27)

rne Mnspan - HaWOONBIIMKA W3TUOAIONIMIA IOJIOKUTEIBHBIA MOMEHT B IPOJIETE OT
HOPMAaTUBHOM HArpy3KH, MpU KOTOPOil onpeaensieTcs nporud, 6e3 yuera coOOCTBEHHOM MacChl
ATkl H'M; lred - MOMEHT WHEPIIMH MPUBEICHHOTO CEUCHUS IUTUTHI B TIposieTe 1o . 4.28 u
4.29 macrosmmx Pexomenpmanmii, cm®; @bl, Qb2 - KOOPPUIMEHTHI, YIYUTHIBAIONINE BIUSHUE

COOTBETCTBEHHO KPaTKOBPEMEHHOM U JUIMTEJIbHOW MOJ3ydyecTH OeTOHAa, NMPUHUMAEMbIE I10
CHul1 2.03.01-84.

Tabmuma 3
Cxema NpuII0XKEeHHsI Harpy3Ku S
4P
— 1/12
T »
(3-02)24
m m
(——) 5/48
(IR g 1/8
8 2

Ecnu npu pacuete mporuba y4uThIBarOTCS KPATKOBPEMEHHBIE U JTUTENbHbIE HArPY3KH, TO
pacueTHasi KpMBH3HA NPUHUMAETCS PaBHOW CyMMe€ KPHMBH3H, ONpeleNsieMblX Mo (opmylie
pa3zenbHO A7 U3ruda Harpy3kaMu KpaTKOBPEMEHHOTO U JUTUTEIBHOTO JeHCTBUS:

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

4.27. JlOMOJHUTENbHYIO KPUBU3HY 1/ladd, OOYCIOBIEHHYIO IMOJATIMBOCTBIO AHKEPHBIX
CBSI3€d, 1O KOTOPOW OMpENeNsieTCs TOMOJHUTEIbHBI TPOTHO TUIMTHI, BBIYHCISIOT 10
dopmyne

1/r, =k'A/(0,75ih,). (29)

3nechk K’ - k03¢ duimeHT, npuHUMAaEMBbIii paBHBIM 2 ISl OJHOMPOJIETHBIX HT; 1,5 u 1 -

COOTBETCTBEHHO ISl KpalHUX M CPEQHMX IPOJIETOB HEPa3pe3HbIX IUIUT; 1,5 - mist cpeqHux

MPOJIETOB HEPA3pe3HbIX IUIUT, sgBistommxcs kpaiHumu s CIIH; A - caBur Hactunia
OTHOCHUTEIILHO 0€TOHA, PACCYMTHIBAEMBIiA 110 PopMyIIE:

A=(M n,spanAn ) /[ga (ho -05x)- (A"' + AS)]’ (30)
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1€ €a - KOO UIMEHT )KECTKOCTH aHKepa, ONpeessieMblii 1o Gopmyrne
&, :O,lSnandEb; (31)

Nan - YHMCIIO BEPTUKAJIbHBIX AHKEPHBIX CTEPKHEH B OJHOM rodpe Ha paccMaTpuBacMOn
orope.

4.28. MoMEeHT MHepLUU MPUBEJCHHOIO CEUEHUs TUIUTHI B MPOJIETE CIIEAYET OINpenemsTh
OTHOCHUTEIIFHO €ro IICHTpa TSKECTH, MpPUHUMAs KOI(PPUIIMCHTH MPUBEACHUS IUIONIAIH
CEUEHHUS apMaTyphl K IUIOMIA U OETOHA O U Os PABHBIMU OTHOIICHUSM MOJYJIEH YIIPYTrOCTH:

a, = En / Eb’ (32)

a, = Es / Eb' (33)

ITpu pacdyere MOMEHTAa MHEPLMM NPUBEICHHOIO CEYECHMs IUIUTHI IIOIANb PACTSIHYTOIO
0eTOHA UCKITFOYAIOT, IoJIaras BO3MOXXHOCTh 00pa30BaHUs B HEM TPEIIHH.

4.29. TlonoxeHue LEHTPA TSKECTH MPUBEICHHOIO CEYEHHs IUIUTHI, 3aHUMAcMoOe
OTHOCUTEJIbHO KpailHel caTol IpaHu OE€TOHa X, MOYKHO OIpPEAEsATh IO CIEAYIOLUUM
dbopmynam:

a) eclid HeWTpanbHas JMHUS, HAa KOTOPOW HAXOAWUTCA LEHTP TSKECTH HPHUBEIECHHOTO
CeueHMsl, He MepeceKaeT pedpa MIIUTHI, TO

_ 2
X__(ZAred /bf)+\/(ZAred /bf) +(28red /bf)! (34)
rae Ared - CyMMa TIpHBEIEHHBIX IUIOMAedl CedeHHs apMaTypsl, cM2, Sred - CTATHUYECKHMIA
MOMEHT IOIIAM Ared OTHOCUTENLHO KpaiiHeil c;kaToil IpaHy CeueHHs TLIUTHI, CM°,
0) ecnu HeHTpaJibHAs JIMHUSA [IEpeceKaeT pedpo IIIUTHI, TO

X=—(ZA' 10) +|(EA 4 1D)? + (25", /D),

red red red

(35)

rne XA’ed - CyMMa MpPHUBEICHHBIX IUIOMIAJCH CEYCHHsS apMaTypbl M IUIOMAJHA CBECOB
TABPOBOTO CEYEHHs OETOHA IUIMTHI, ¢M’; S'ed - CTATMUECKMH MOMEHT TLIOMAMM A 'red
OTHOCHTENBHO KpalHell c:kaToi IpaHy CeueHus MINTHL, CM,

B) €CJIM HeHTpasbHasl JIMHHS COBIAAACT C HIDKHEH IPaHbIO MOJKH IUTHTHI, TO X=h.

CyMMy NpHUBEACHHBIX IOl ceUeHUS XAred U ZA 'red BBIYUCIISIOT 11O (OpMYyJIaM:

ZAred = Anan + Asas + Als as; (36)

ZA'red = Anan + Asas + A's as + A'b ' (37)

rme A’b - TIOmAnb CBECOB OETOHA TAaBPOBOTO CEUEHHMS, CMZ;
dopmynam (32) u (33) n1. 4.28 HacTosmux Pekomenmarmid.

5. PACYET KOMBUHUPOBAHHOU BAJIKA

5.1. Pacuer KOMOWMHMPOBAHHBIX OadOK, KaK W TUTHTHI, BBIMOJTHSIOT I JBYX CTaauid
paboThI: BO3BECHUS U SKCILTyaTallUH.

a) B cmaouu 6o3sedenus (10 Habopa GETOHOM IIUTHl KyOukoBoi nmpouynoctu 10 Mlla)
CTAIbHOM TPOTOH pACCUUTHIBAIOT B COOTBETCTBHH ¢ TpeOoBanmsimu CHull 11-23-81
"CrasibHble KOHCTpYKIMH. HOpMBI NpOeKTHpoOBaHHs" Ha HArpy3ku COIVIACHO YKa3aHUSAM
rnaBel CHull 111-15-76 "BbetoHHBIE U ke1€300€TOHHBIE KOHCTPYKIMH MOHOJMTHBIE". [Ipn
3TOM PAaCYETHOE COMPOTUBIIEHUE CTAJIU MPUHUMAIOT ¢ K03 uumenTom yciaosuit padotsi 0,9;

0) 6 cmaouu skcnayamayuy KOMOMHAPOBAaHHBIE OAJKH PAaCCUUTHIBAIOT B COOTBETCTBHUH C
yKa3aHUSMH HacCTOSILEro pasena.

5.2. PacueT npoyHOCTH KOMOMHUPOBAHHOM OAJIKH B CTaIMU SKCILTyaTallud PEKOMEHIyeTCs
BBINOJIHATH:

On, Qs - PACCUUTBLIBAKOT II10
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a) Ui TIPOTOHA, BXOJIIET0 B COCTaB KOMOMHHPOBAaHHOW Oalku, - KaK CTaJbHOU
KOHCTPYKIIMA B COOTBETCTBUU C YykazaHusmu mnaBel CHull [1-23-81 nHa BO3#ciicTBHE
u3rubaroiiero MomMeHTa Msy U TIPOJIOJIbHOM Cuibl pacTsokenust 1 (puc. 17), onpenensemMbix
corjlacHO TpeboBaHUsM 1. 5.3 U 5.4 HacTosmMX Pexomenamuii;

0) 7S TIOJIKY TUTHTHI MEPEKPHITHS KaK OSTOHHOU MM KelIe300€TOHHOM KOHCTPYKIIMH - Ha
BHEIICHTPEHHOE C)KaTHE 110 HOpMaJIbHOMY cedueHHuto B cooTBeTrcTBHM co CHull 2.03.01-84 ot
BO3JICHCTBUS M3rnbaromero MomenTa Mp 1 oceBoii cuitbl cxxatust 7, OnpeAensieMbIX COTIACHO
yKa3aHusM 111 5.3 u 5.4,

]
M )
u pan
M H <
NI 7 I....) Y K
e .

Puc. 17. Cxema ycunuii B KOMOMHUPOBAaHHON Oaske
1 - GeToHHAs TONKA IUTATHL; 2 - aHKEP; 3 - CTaIbHOM MPOTOH

B) JUISL COCTMHEHUS ITUTHI C IPOTOHOM (QHKEPHBIC CBSI3M) - B COOTBETCTBUU C YKa3aHUSIMU
m. 5.6.

5.3. TlpomoyibHBIE YCWIHMS pPACTSDKCHHS B IPOTOHE W CXKATHUA B IMOJIKE IUTUTHI II0
HOPMAJIbHBIM CEYEHUSIM KOMOWHUPOBAHHOH OajiKu MPUHUMAIOTCS PAaBHBIMH YCHIJIMIO CIBHUTA
10 UX CBSI3SM:

T =Mk [ (Egy 1y + ol o)} (38)
rae Vo - PacCTOSIHHE MEXIY IEHTPaMH TSDKECTH MPOTOHAa W IMOJKH IUTMTHI, cM; ki -
KOA((UITMEHT, YIUTHIBAIOIINN BIMSHUAE BHJIA HATPY3KH M TOJATIIMBOCTH CBS3CH MPOTOHA C
TUTUTOM, KOTOPBIA omperensercs mo Tabn. 4 B 3aBUCHUMOCTH OT >KECTKOCTH TUIUTHI, ) -
BEITMYMHA, TIoJTydaemMas 1o hopmyse

2
e :1/(EsgAsg) +1/(EbArs) +V /(Esg Isg + Eb I rs)' (39)
3nauenue kodddummenta ki B hopmyse (38) ompenensiror mo taba. 4 B 3aBUCHMOCTH OT
BEJIMYUHEI A, KOTOPYIO HAXOJIAT 0 (hopMyIie

A=\er (40)

3}1605 SWZ(Eannan)/U;
San:kad Eb.

/1€ &w - TOTOHHBIA KO3(DPUIIMEHT KECTKOCTH; Ean - KOID(PUIIMEHT KECTKOCTU BEPTUKATIHLHOTO
aHKepa Ha CJBWT; Man - YUCIIO CTEP)KHEBBIX aHKEPOB B OJIHOM TO(pe HACTUJIA; U - IIar MEXIy
ocsmu TOGpOB HAcTUIa, cM; Ka - KO HUIIMEHT yCIIoBHI pabOThI, TPUHUMACMBbI PaBHBIM
0,13 mpu opreHTaMN HACTUJIA IIUPOKUMHU TTOJIKAaMH BHU3.

5.4. Usrubaroniyie MOMEHTHI B IPOroHe Msg U B MOJIKE IUIUTHI Mp HaXoa4T 1o popmynam

Msg :|_(M _TV)Esglsg J/(Esglsg + Eblrs); (41)

sz[(M _TV)EbIrs]/(E +Eb|rs)l

sglsg

(42)

rae V u T - BeraucisroT 1o gopmyse (38) m. 5.3.


file:///E:/Program%20Files/StroyConsultant/Temp/916.htm
file:///E:/Program%20Files/StroyConsultant/Temp/905.htm

5.5. lllupuny monku TIATHL Dp, BBOJMMYIO B pacueT MPOYHOCTH HOPMAIBHBIX CEUYCHHI
KOMOWHHUPOBAHHOM OAJTKH, ONIPEACIIAIOT B COOTBETCTBUH ¢ Ykazanusmu CHull 2.03.01-84.

B 30He oTBepcTHil B IUIMTE LIMPHUHA €€ IOJIKM YMEHbBIIAETCS HAa BEIUYMHY IOAPE3KU
otBepctueM. OcnabiieHue MIUTHI MOAPE3KO MOXKHO KOMIIEHCHPOBATh YCTAaHOBKOM apMaTypsl
BJI0JIb MTPOJIeTa KOMOMHUPOBAHHOW OallKu, BKIIIOUYaeMOi B pabOTY MOJIKH IUTUTHI HA CXKaTHE.

5.6. IIpo4yHOCTH CO€IMHEHMsI NMPOroHa C IUIMTOW obOecneunmBaeTcs IMpH COOJIIOJCHUU
yCIIOBUS

Ty <Tons 43)

rae Ti1 - caBUTaoIIee yCUIUE, IPUXOJsieecs: Ha HauOoJiee HAIPsyKCHHYI0 aHKEPHYIO CBSI3b
NPOTOHA C IJIUTOH (KpaiiHee oT onopsl pedpo minThl), H; Tan - IPOYHOCTH aHKEPHOH CBSI3H,
H.

Cnpuraroriee ycuiue T1 BEIYUCISIOT 110 popMyie
T, =VRuk, /|y(E,, 1, +E, 1.0} (44)

rae V, v, Esg, Eb, lsg, Irs, 1 mpuHuMatorces o m. 5.3; R - onmopHas peakiusi KOMOMHUPOBAHHOM
6anku, H; K. - koaddunuenr, onpeaensemsiii mo tad. 4.

Ta0nuua 4

Tun Harpy3ku

Y. [

ki mpu x=i/2 K. ke ipu x=i/3 | ki mpu X=i/2 K. Kt mpu 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

[TpouHocTh aHKEpHOH CBSI3U Tan BBIOMPAIOT MEHBIIEH M3 TpeX YCIOBHH BO3MOXKHOTO
ucueprnanus ee Hecyied criocoOHOCTH (T 'an, Tb 1 Th1):
1) o MpOYHOCTH BEPTUKAJIBHBIX CTEPKHEBBIX aHKEPOB
Tlan = mpkp RsaAannan’ (45)
rae Mp - kKo3hduuueHT yciaoBuid paboTel (Mp=1 UIs NPOrOHOB, HaJ KOTOPBIMHU HACTHII
HENPEpBIBHBINA, W Ul IPOrOHOB, HAa KOTOPBIE OINHPAOTCS €ro KOHIBL, NpH HAJIUYUHU
HAJOMOPHOM THOKONH apMaTyphl, OOecrneunBarollell Hepa3pe3HOCTh IUIUTHI MEPEKPHITHS;
mp=0,8 118 NPOroHOB HACTWIA, HA KOTOPBIE ONMPAIOTCA €ro KOHIBI, IPHU OTCYTCTBUHU
pacueTHOW HAJOMOPHOW apMaTypbl B IUIUTE); HMan - YUCIO CTEP)KHEBBIX AHKEPOB B OJHOM
roppe CITH; kp - koadduruent, onpenensemsiii o popmysie

K, =4.75YR, 4050 +5)7h, [a+03A,)0n,, +09 R, } (46)
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2) 1o BBIKAJBIBAHUIO 0€TOHA BOKPYT aHKEPHBIX CTEPIKHEH

Ty, =17R, A, (47)

rac Ac - IIomanab IMMPOCKOHUU TEJIAa BBEIKAJIBIBAHUA OeToHa Ha TOPU3OHTAJIBbHYIO IIJIOCKOCTD, CM2

[Ac=b(ac+2ha)-hn(b -b)] (puc. 18);

Puc. 18. K onpenenenuro miomaay mpoeKIuy Teja BhIKaIbIBaHUs O€TOHA Ha
TOPU3OHTAIIBHYIO TIFIOCKOCTH Ac

3) o cpe3y OeToHa aHKEPHBIMH CTEPIKHSIMH BIOJIb IPOTOHA
Ty =R, A, (48)

rie A’c - WIOmAAb CeYeHMs IUUTHI MO mupuHe oaHoro rodpa CITH, cm?, n - uwmcmo
TUTOCKOCTEH cpe3a /st oiHoro psija (N=1), ans [ByX U OoJiee psaoB aHKepoB (N=2).

Ecnu ycnosue (43) He cobmtogaercs, TO cleayeT Ju00 yBEIUYMBaTh TUAMETP aHKEPHBIX
CTep)KHEH M WX YHUCIIO, JHOO IMOCTAaBUTh YIOPHl B COOTBETCTBHHM C yKasaHWsMH 1. 3.15
HacTosmux Pexomenaanui.

5.7. Ecnu mnpu NpOEKTHPOBAHMM KOMOWHHPOBAHHBIX OajJOK MPHUHATHl YCIOBUs: 1)
CTaJIbHBIE TIPOTOHBI BBINOJIHAIOTCS W3 HpokaTHbIX npoduiueit; 2) CIIH opuenTHpoBan
HIMPOKUMH TOJIKAMHM BHU3; 3) aHKEpHBbIE CTEpKHHU AUaMeTpoM He Oonee 14 mMm; 4) ycunue
C/IBUTa Ha OJIHY aHKEpPHYIO CBSI3b 11 M €€ NMPOYHOCTh Ian, PACCUMTAHHAS COTJIACHO M. 5.6,
paznuuatorca He ©Oonee yem Ha 20 %, TO TMPOYHOCTH HOPMAIBHBIX CEUYEHUHN
KOMOWHUPOBAHHBIX OaJOK JOMYCKAeTCsl BBIUYUCIATH MO (OpMyNaM, NMPUBEAECHHBIM HIXKE, B
3aBHCUMOCTH OT COOTHOLIEHHSI BEIMYMH HECYIIeld CIOCOOHOCTH:

a) CTAJIbHOT'O IIPOTOHA Ha pacTsKEHHE

Ng =Ry Ay (49)
0) 0ETOHHOM MOJIKU TJTUTHI HA CKATHE
N, =R,b,h;; (50)

B) CBsI3€ll IPOrOHA C INIMTOW HA y4acTKE CIIBUTA OT OIOPHI 10 PaCYETHOIO CEUEHUS

TI:T(Tan /Tl)i (51)



rae 7, T1, Tan onpenensirorcst mo nm. 5.3 u 5.6.
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Puc. 19. PacueTHble ceueHns U CXEMbI YCHIINHN I pacyeTa HOPMaJIbHBIX CEUEHUN B IpOJIeTe
KOMOHWHUPOBaHHBIX OAJIOK

a - st caydast 1; 6 - mist crydas 2a; 6 - 1S cyvas 20

Cnyuait 1. Haumenbpiieit BenuumHoW siBisieTcst Nsg. ['paHumia cxatoil 30HBI CEUEHUs
KOMOMHHPOBAHHOW OAJIKM POXOAMT B MOJKeE IUTHI (puc. 19, a).
BricoTy cxaToit 30HBI ONPeAeIAIOT o Gpopmyie

x=N, /(R,b,). 52)

B atom CJIydac MMpoOYHOCTb CCUCHUA obecneunBaeTCs npu CO6J'IIOI[CHI/II/I YyCJIOBUA

M gpan < RyBX(H — 0,50, —0,5x).

(53)

Crnyuait 2. Hanmenbiieit BenuunHo# srsietcst Np vnn 7. ['paHunia cxxatoit 30HbI CEUeHUs
KOMOWHUPOBAaHHOUN Oanku mpoxoauT B mporoHe. [Ipu stom, ecnmu Np<T’, TO moiKa TUIHTHI
nonHOCThIO cxkata. [Ipu Np>T’ monka miaMThl c)kaTa YaCTUYHO Ha BHICOTY OT BEpPXHEH rpaHH,
omnpenensieMyto mo hopmyie

X:N/(Rbbb). (54)



Eciu ke Ipu 5TOM yIOBJICTBOPSIETCS YCIOBHE
N 2Ry, (A, —2A ), (55)

rae N - menbmas BenuuuHa u3 Np u 77, A'sg - TIomaab BepXHEH MOJIKK MPOroHa, CMZ, TO

IpaHMIla C)KaTOW 30HBI MPOTOHA pacrojaraercs B ero BepxHei monke (puc. 19, 6). Bepxuss
HOJIKA B pacyeTe HEe yYUTHIBACTCH.

[TpouHOCTE KOMOMHUPOBAHHOH OalKH MO HOPMAJIbHOMY CEYEHHUIO 00ECeYnBacTCs IMPH
COOJIIOICHUH YCIIOBHS

M gan SN(H —hy, +8', /12— x/2) +Ryb, 5, x

span

x(hy, =8y 12-5", 12)+ R S(h, =&, —~5,,)(hy, 8", )12} (56)

Ecimn N<Rsg(Asg-2A’sg), TO TpaHHUIlA CXKATON 30HBI MPOrOHA MEPECEKaeT ero CTEHKY (pHC.
19, 6).
PaccrosiHre oT Bepxa MporoHa JIo PaHuIlbl €ro CXKaTOM 30HbI HAXOJAT 10 GopMyIie
a=|A, —(N/R,)-25", (b',—0)]/ 25. (57)
B osrom cmydae mpodHOCTP KOMOMHHMPOBAaHHOM Oallki 10 HOPMAJIbHOMY CEUYCHHIO
o0ecrieyrBaeTCs IPU COOJTIOJICHUN YCIIOBUS

M gan SN(H —hy +a-x/2)+R{ b 5, (h, —a-5,/2)+

span
+b', &' (@=3'y, 12) +[5(hy, — 5"y, )(hy, + 3", 5, —2a)]/2 }, (58)

5.8. Y kpaiinero rodpa cTraapHOr0 MPOPMIMPOBAHHOTO HACTHIIA KOMOMHHPOBAHHOW OaJIKH
clleflyeT YCTaHaBJIMBATh IHYTYIO apMaTypHYo ceTKy (puc. 20) ¢ pabouuMu CTEpP>KHSAMH BOJIb
nporona @ 8-10A-111 uepe3 100 MM 1o JyTMHE MPOJIETA TUTUTHI.

5.9. TIpoyHOCTb KOMOWMHHUPOBAHHBIX OaJlOK pACCUMTHIBAIOT IO MX CEYEHHUSIM C
MaKCHUMaJbHBIM H3THOAOIIM MOMEHTOM, B MECTE MPUIIOKEHHUSI COCPEOTOUCHHBIX CHII U B
4YeTBEPTHU NpoJieTa.

5.10. Pacuer OMOpHBIX CEYEHHMH CTaJbHBIX NPOTOHOB Ha JEWCTBHE IONEPEYHON CHIIBI
BBITOJIHSAIOT KaK M JJIS1 CTAIBHBIX 0alloK, HO 0e3 y4eTa jkene300eToHHON MmiauThl. Ero MoxHO
HE MMPOBOJIUTH TIPU COOIIOCHNUN YCIOBUS

Q<0,8h,, AR, . (59)

5.11. dedopmanuio (mporudsl, yriibl HOBOPOTa) KOMOMHUPOBAHHBIX OaOK BBIYUCISIOT MO
dopmynaM cTpOUTENbHON MeXaHUKHU. [Ipr TOM BXOJSIIYIO B HUX KPUBH3HY OIPEENSIOT 110
PEKOMEHIAaLMsAM HACTOAIIETO pa3zena.

Ay Cemka

—

k"'n. Ay

Puc. 20. Pacionoxenne rHyToi apMaTypHO# CETKH y KpaiHero rodpa HacTuia

5.12. [Iporu6 KOMOMHHPOBAHHOW OAJTKM PACCUUTHIBAIOT 1O (OpMyIIe



fmc = frc + fsg’ (60)

rae frc - mporud KOMOMHUPOBAHHOW OAJKK B CTAJMU KCIUTyaTallMu 0e3 ydera cOOCTBEHHOU
MacChl MEPEKPBITHS, CM; fsg - IPOrud CTaIBHOrO MPOroHa OT AEHCTBHS COOCTBEHHOH MacChl
HEPEKPBITHS, CM.

[TonHyto Benn4uHy KpUBHU3HBI U3TN0AEMBIX AJIEMEHTOB HaXOAT 10 (hopmyiie

1/r,,=1/r, +1/r,, 61)

rae 1/rf - kpuBH3HA 0€3 ydeTa MONATIMBOCTH aHKepHbIX cBsized (1/re=1/ri+1/r2); 1/ra -
KpUBU3HA, 00YCIIOBJICHHAs TOJATIIMBOCTHIO AaHKEPHBIX CBSI3CH.

KpuBH3HA OT KpaTKOBPEMEHHBIX HArpy30K U OT JUIUTEIBHOTO JCHUCTBHS IMOCTOSIHHBIX U
JUTUTENIBHBIX HArpy3ok 1/r1 u 1/r2 onpenensiercst no gpopmyie

1/ r= (M n,span¢b2) /(I red qu)bl)’ (62)

TZIe ¢b2, Pb2 - KodpuumeHTs!, mpuarnMaemslie mo CHwull 2.03.01-84.

B pacuer lred BBOIAT ceuenue OeroHa bphf m ceuenme mporona, yMHOXKEHHOE Ha «
(0=Esg/lEp - oTHOWICHWE MOIYJsl YIPYrOCTH CTajld MPOrOHAa K MOJIYNIO YIPYrOCTH OeToHa
TLUTUTHI).

5.13. KpuBusHy, OOYCIIOBICHHYIO TOAATIMBOCTHIO AHKEPHBIX CBS3EH, BBIYUCISIOT 10

dbopmyie

1/ r,= kf 1/ r {I_(DblEb I red /((oblEb I rs T Pp2 Esg I sg )J_l} (63)

3naueHust kodddunuenta Ki B 3aBUCHMOCTH OT XapaKTEPUCTUKH KECTKOCTH Al U BHUIA
3arpyeHusl IpUBEJCHbI B Ta0I. 5

Tabmuna 5
. {IIOImm P T
Al A_____Aq' ‘_0____2\ ‘!r__L‘s
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
Ipunosxcenue
[TPUMEPLEI PACUETA

Pacuer CIIH Ha cTaguu Bo3BeaeHUA

IIpumep 1. Jlano: Hepa3pe3HO#l TpexmposneTHslii Hactun wMapku H80A-674-0,9
OpueHTUpoBaH MMHUpokUMH Mosnkamu rogpoB BHU3 (Wxz m Wxi mo Tabn. 1 Hactosmmx
Pexomennanwmii). [Inuna npomera 3 M. Ha mnpodunmpoBaHHBI HAcTHI C MOMOIIBIO
OETOHOHACOCOB YKJIA/IBIBAETCSI MOHOJUTHBIN OeToH. BricoTa cios 6eroHa Haj Hactuiom 20
cM. Marubatomuii MOMEHT B KpaifHEM IpPOJIETE OT PACUETHBIX Harpy3ok Mspan=4100 H-m, Ha
cpenneit omope Msyp=5000 H-mM. HopmatnBHas Harpyska Ha 1 M? HacTWia B CTaJuM
Bo3BeaeHus cocTaiseT 3960 H. [Tonepeunas cuna ot pacueTHoit Harpy3ku 5470 H.

TpebyeTcst onpenenuTs MPOYHOCTh U MPOTHUO CTAITBHOTO MPO(UINPOBAHHOTO HACTHIIA HA
CTa/InY BO3BEJICHUSI.

Pacuer 1. Bprumcasem 1o Qopmymam (2) u  (3) MNOPOYHOCTH  CTAIBHOTO
npodIMPOBAHHOTO HACTHIIA B IIPOJIETE U HA OTIOpE.

B nmpostere mio cxxaroii (y3Koii) ToJike
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O'n:Mspan/Wx1:4100/38,59:106 MIla < 220,
10 PACTSAHYTOM (ITUPOKOI) IMOJTKE
O'n:Mspan/Wx2:4100/45,76:89,6 MIla < 220.

[lepen pacueroM NPOYHOCTH CTANBHOTO MPO(PHUIMPOBAHHOTO HACTHJIa Ha OIOpe
MIPOBEPSIEM 10 YCJIIOBHIO (D) YCTOMYUBOCTD CKATOM IIMPOKOM MOJIKH;

O'n:Msup/Wx2 < 34,3 104(t/bi)2,
rae bi=9,3-2r=9,3-2:0,5=8,3 cm (cm. puc. 5).
Takum oOpaszom,
on=5000/45,76 < 34,3-10%(0,1/8,3)>=109,3 MIIa > 49,39.

YcnoBue He coOmronaercs. 3HAYUT, HaA ONOpE CKaTas IIUPOKas IOJKa YacTHYHO
BbIKJIIO4YaeTcs u3 padorel. Ilostomy W2 ompenensiem ¢ yd4eToM NpPUBENCHHOW IIMPHHBI
CKAThIX TOJIOK HACTUJIA, KOTOPYIO HaXxoauM 1o Gopmyiie (4):

by = (879/ o, 1-192t (b, [, ) | = (879//109,3) x
<L - (192 0,09) /(8,3,109.3),09 = 613 cu.

MoOMEHT COMpPOTUBIIEHUS CTaJbHOTO NPO(PHIMPOBAHHOTO HACTWJIA MPU YMEHBIICHHOMN
IIMPHHE CKATOH MOIKH Dred Onpenensercs no npasuiam compomata (W xo=43,4 cmd).

CootserctBytoiee 3HaueHUIO W'y coxUMaloIiee HanpssbkeHHe B MOJIKaX HACTHIIA Ha OTOpe
paBHO:

0’n=5000/43,4=115,2 MI]a.

[TpoaosKaeM BBIYHUCIIATH 3HAYCHUS Dred M COOTBETCTBYIONICE eMy 3HaYeHHE Who.
Onpenensiem HOBOE 3HaueHue Dred 10 hopmysie (4):

b,y = (879//1152)[L— (192 0,09) /(8,3,/115,2) |p,09=5,97 cn.

ITo HOMOTpamMMe pHC. 6 3HAUEHHIO Dred TOKHO cooTBeTCcTBOBATE Wio=W " 'x2=42,6 cMm>.
[TpoBepuB pazHocTh Mexay 3HaueHUAMH W 'xo 1 W 'x2!

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

CrnenoBarenbHO, OKOHYATENbHOE 3HAUEHHE MOMEHTa comnpoTuBieHuss Wy HmpHHHMaeMm
paBHBIM 42,6 cM°, a COOTBETCTBYIOIIEE €My CKMMaIoIee HampskeHne on=5000/42,6=117,3
MIla < 220, T.e. IPOYHOCTH CEYEHUS Ha ONOpe oOecreyeHa.

2. OnpenensieM MPOYHOCTH HACTHIIA TT0 ONEPEYHON CHIIE 110 YCIIOoBHIO (3):

Q/ZthnSRns

Ha mmpune 1 m nonepeunas cuna BocrpunuMaercsa 12 crenkamu CITH: 2t=12-0,9=10,8
MM, hn=80 MM, Rns=140 MIla (pacuetnoe comporusinenue CITH cpesy). [lonepeunas cuna
Q=5470 H.

Taxum 06pa3oM, MPOYHOCTH HACTHIIA

Q/2thy=5470/10,8-80=6,33 MIla < 140.

CrnenoBarenbHO, CEYEHHE B CTaAUM BO3BEACHHS OO0NaNaeT JOCTAaTOYHOW HeCyIei
CIIOCOOHOCTBIO.

3. OnpenensieM HauOONBIIHKI MPOTUO MPOPUINPOBAHHOTO HACTUIIA B CTAJUU BO3BEACHUS
o ¢opmye (6) m. 4.7 Hactosux Pexomennaruii:

fn:k(qni4/En Ix)+a.

Jlns xpaiinero mpoJjera Tpexmnposernoit mmtel k=0,0088, a=0,2 cm.
TOFI[a HpOI‘I/I6 HaCTuia B CTaJUuU BO3BCACHUA 6YI[CT COCTAaBJIATH



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

CnenoBatennHo, )xecTtkocTh CITH Ha cTagun Bo3BeneHus oOeciieueHa.

Ipumep 2. Jlano: wHepaszpe3Hoir TtpexmponerHeidi CIIH wmapku H80A-674-1,0
OpUEHTUPOBaH Y3KHUMH NoJKaMu rodppa BHu3. [[nuna nposera 3 M. Boicora ciost 6eToHa Haj
HacTiiioM 10 cM. beTroH ykiianpiBaeTcss Ha MOHTaXe C MOMOINBIO Oanedl. MakcuMabHBIN
U3ruOaIIKUKA MOMEHT B TIPOJIETE OT pacYeTHOM HArpy3Kku Mspan=018 kH:-cM, oT HOpMaTUBHOMI
Harpy3ku 5900 H/M Mnspan=500 kH-cm. PacueTtHslit MomMeHT Ha cpenHeil onope Msyp=769
kH-cMm. Pacuernas nmonepeunas cuia cocrasisier 15 kH.

Tpebyercst mpoBepUTH MPOUHOCTH U xecTkocTh CITH B cTaanu Bo3BeneHUS.

Pacuer 1. IIpoBepsiem ycimosue (5):

O'n:Mspan/sz < 34,3 : 104(t/bi)2,

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

on=618/50,7 < 34,3-10%(0,1/8,3)?=121,8 MI1a > 49,4.

Tak kak ycioBue He coOnromaercs, cxarbie mupokue moinku CITH B mponete gacTuaHO
BBIKJIFOYAKOTCA U3 pa6OTbI Ipu 6eTOHI/Ip0BaHI/II/I, B COOTBCTCTBHUHU C O3THUM HACTHUJI pa60TaeT
MCHBIIUM CCUCHUCM, YTO IIPUBOJUT K YBCIIMYCHUIO On.

I[J'I}I OIIpCaACIICHUA CI)aKTI/I‘{eCKOFO 3HAYCHHUA oOn BOCIOJB3yEMCsSa TPHUBCACHHBIMU B
HacTosMX PexoMeHausax HoMorpaMmmamu (cM. puc. 6):

pu on=121,8 MIIa W 'xx=42,4 cMm®;

npu on=618/42,5=141,5 MITa W " 'xo=41 cm>,;

pu on=618/41=150 MITa W’ ’x2=40,5 cm°.

IIpoBepsiem pa3HOCT MOMEHTOB COIIPOTUBIICHUS:

[(W”’x2-W " "x2)/W " x2]100=[(41-40,5)/41]100=1,2 % < 3.

Tak kak pa3HMIIA MeXAY NPEIblIyIIUM W MOCIHEAYIOUMM 3Ha4YeHHEM MOMEHTa
COTPOTHBJIEHUS MeHbIITE 3 %, okoHuaTenbHO mpuHuMaeM Wxo=W " xo=40,5 cm>,
TakuMm oOpa3om, CxKHMaroIlee HapsKEHUE B IPOJIETE B IMIMPOKUX MOJIKAX On PaBHO:

O'n:Mspan/W’ ’ ’x2:618/40,5:152,6 MIla < 220.

Jlist onpesieNieHns HalpsDKEHUH PACcTsHKEHUS B Y3KUX IMOJIKaX B MPOJIETE MO0 HOMOTpaMMme
on=152,6 MIla naxoaum 3nauenue Wyi. OHo paBHo 40,7 oMe.

CrnenoBarenbHO, PACTATHBAIOIICEe HANPSDKEHUE B MPOJIETe (B Y3KHUX IOJKAX) COCTaBIISET
0s=618/40,7=151,8 MIla < 220.

Paccunraem Hanpspokenus B onopHoM ceuenun CITH.

B onopHOM cedeHnn B 30HY JEHCTBUS C)KUMAIONIUX HAMPSKEHUN TOMAgaeT y3Kas MOoJIKa,
He TpeOyromas MPOBEPKH Ha YCTOWIUBOCTD.

CxuMaroliee HanpsHKeHHe Ha OTIOPe PaBHO:

on=769/42,76=179,8 MlIla < 220.
Pacrarusaroniee Hanps>KEHUE B OIIOPHOM CEUYEHUH COCTABIISAET
0s=768/50,7=151,6 Mlla < 220.

2. Ilo ycnosuio (3) ompezaesnsieM MPOYHOCTh CTAIBHOTO MPOQMIMPOBAHHOIO HACTHJIA IO
MIONIEPEYHOM CUIe

Q/Zthn<Rns=15000/(12-80) < 15,6 MITa < 140.

CrnenoBarenbHO, MPOYHOCTh HACTWIIA HA CTAJWU BO3BENCHHA Kak B IIPOJETE, TaK M Ha
orope obecreyeHa.

3. IIposepsieM xectkocTh CITH Ha cTaguu Bo3BEICHMUS.

PacuerHbiif MOMEHT wuHepuuu lx, BXomsummii B QopMmyny ans ompeaeneHus mporuoa,



HaxoauM 1o Homorpamme (cm. puc. 7). Ecnu cobmonaercs ycnosue (8), To MOMEHT HHEPILIUH
npuHuMaeM 1o Tabn. 1 Hacrosmux PexomeHparuii, 4To COOTBETCTBYET TOPHU3OHTAIBLHOMN
qacTH KpuBOU |x HOMOrpammbl. Eciam ke ycinoBue (8) He coOmromaeTcs, TO pacyeTHOe
3Ha4YeHue Ix NpUHMMaeM @0 HUCXOIAUIeH BeTBM HoMorpammsbl. Ilpu 3ToM cHauana
ornpenenseM (paKkTHUECKOE 3HaYeHHE MOMeHTa conpoTuBieHuUs Wya.

[Tonbupaem 3Hauenne Wxz METOI0M IOCIIE0BATEIBHOTO MIPUOJIMAKEHUS 10 TEX MOp, MOKa
UX MOCIIEAYIONIEe U peAbIaylIee 3HaUeHNs He OyayT oTaudarbes Ha 3 %.

ITo 3nauenuto Wy, onpenensieM BeIMYUHY (PaKTHUECKOTO COKUMAIOIIETO HANPSDKEHUS on U
10 HEil HAXOAUM MOMEHT WHEepUuH |x.

[Tposepsiem ycnosue (8):

Mn,span/ Wz < 57,4+ 10%(t/bi)?>=500/50,7 < 57,4-10%(0,1/8,3)*=98,6 MIla > 83,2.

CnepnoBarenbHO, YCIOBHE HE BBIMOIHSICTCS.
OmpenensieM 10 HoOMorpamme puc. [/ pacuerHoe 3HaueHue Ix. Ilpu momente

conpotuBiieHuss  Wixo=W 'xo=44,2 cM®  cxEMaromee HanpspkeHue on=98,6 Mlla, a

0'n=500/44,2=113,12 MlIla.
3HaueHHIO 0n 10 HOMOrpaMMe cooTBeTcTBYeT Wio=W ' o=43 cMm?.
[TpoBepsieM pa3HOCTH MOMEHTOB COIIPOTUBIICHMUSL:

[(W'x2-W " 'x2)/W 'x2] 100=[(44,2-43)/44,2]100=2,7 % < 3.

Hpuanvaem Wyo=W " ’xo=43 cm®.
OnpenensieM (pakTHYecKOe CKUMAIOILee HAIPSKEHHE:

0n=500/43=116,2 MI]1a.

ITpu 0n=116,2 MIla o kpuBoi s Ix (cM. puc. 7) pacueTHbIE MOMEHT UHEPITUU paBeH 179

oM.

[To ycnoButo (6) onpeaenseM nporud HaCTHIIA:
fa=kn(q"i*%/(Enlx)+a < 1/200i=0,0088(59-300%)/(21-108-179)+0,2=1,32 cm < 1,5.
CrnenoBarenbHo, xectkocTh CITH B cTanuu Bo3BeneHus: JocTaToYHA.
PacuyeT mauTHI MOHOJIMTHOTO MEPEKPBLITHS B CTATUM IKCIJIyaTaAllUH

Pacuem npounocmu ceuenuti HOpMaNLHBIX K NPOOOILHOU OCU U32UOAEMO20 ITeMenma

Ipumep 3. Jlano: MOHOJIUTHAs >KeIE300€TOHHAS TUTMTA C BHemHeW apmarypoit u3 CITH
mapku H80A-674-1,0, An=3,05 cm?, Rn=220 MITa, y=0,8, yc=4,288 cM. HacTui opueHTHpOBAH
MIPOKON Tonkoi rodpa BHU3. beron kmacca B20. Ry=11,5-0,85=9,78 MIla. yp2=0,85
(ko3¢d¢uneHT ycioBuil paboOThl, YYWUTHIBAIOUIMM JUIMTENBHOCTh JAEHCTBHS HArpyskH).
Pacuernbrit narudaromuii MomeHnT 5000 H-m. PacuetHoe ceuenne npuanMaetcs mo puc. 21.

Tpebyercs npoBepUTh MPOYHOCTH CEUEHUS TUIUTHI B IPOJIETE.

PacueTt. PacueTHas xapakrepucTuka cxaToi 30HbI O€TOHA paBHA:

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

OrmpenenseM TpaHWYHOE 3HAYEHHE OTHOCHUTEIBHOM BBICOTHI CXKAaTOW 30HBI OETOHA B
CEYCHUU:

Er=W/[1+Rn(1-W/1,1)/osr]=0,77/[1+220(1-0,77/1,1)/500]=0,68.
FpaHI/I‘-IHOC 3HAYE€HHE BBICOTHI CKATOU 30HBI 6€TOHa BBIYUCIISIEM I10 (I)OpMy'J'Ie
Xr=Crho=0,68-11,28=7,67 cm,

rae ho - pabouast Beicota ceuenus (ho=Yyc+hi= 4,288+7=11,288 cm).
N3 ypaBuenus (10) Haxoaum BBICOTY C)KaTOM 30HBI OE€TOHA:

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



Tak kak X<Xr 1 x<hf, HelTpasbHAs OCh PACIOJIOKEHA B MOJKE CEYECHHS IUIUTHI, [I03TOMY
umeer Mecto ciaydai 1 (em. 1. 4.17).
Pacuer Benem mo ycnosuto (11):

Mspan<Rbbsx(ho-0,5x)=9,78-16,86-3,25(11,288-0,5-3,25)=5178 H-m > 5000.

CJICI[OB&TCJIBHO, IMPOYHOCTH CCUCHUA obOecrieucHa.

by = 16,66
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Puc. 21. K npumepy 3
b, = 16,86

Puc. 22. K mpumepy 4

IIpumep 4. [laHo: MOHOJMTHAs >KeJIE300€TOHHAS TIJIMTA TEPEKPbITUS apMHUpPOBaHA
BHemTHe# apmatypoit m3 CITH mapxu H80A-674-0,9. An=2,75 cm?, Rn=220 MIla, y=0,8,
Yc=4,297 cm. Hactun opueHTHpoBaH HIMpOKOM mojikoi rogpos BHU3. beron kiacca B1S,
Ry=8,5 MIla, yn2=0,85. PacueTHOE ceueHre MpUHUMAEM TI0 pHUC. 22.

Tpebyerca ompeaenuTh HECYUIYI0 CHOCOOHOCTh IUIUTHI IO TMPOYHOCTH HOPMAIBHOTO

CCUCHUS B ITPOJICTE.
Pacuer. Haxomum rpaHU4HOC 3HAYCHUC OTHOCHUTEIBLHON BBICOTHI CXKATOM 30HEI fR 10

bopmyue (9):
ER=W/[1+Rn(1-w/1,1)/osR].
3nech
osr=500,
w=a-0,008R,

rae Rp=8,5-0,85=7,23 MIla; a=0,85,
OTKy/a

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

Takum 006pa3om, moaydaeMm:



¢r=0,792/[1+220(1-0,792/1,1)/500]=0,7.
['paHudHOE 3HAYCHHE BBICOTHI CXKATOM 30HBI OeToHa XR=ERNo, Tne ho - pabouvas BbICOTa
ceuenust (No=yc+h=4,297+3=7,297 cm). 3Hauur,
Xr=0,7-7,297=5,1 cm.
BricoTa c:kaToil 30HBI CEYEHHUSI paBHA:
X=(ynRnAn)/(Robf)=(0,8-220-2,75)/(7,23-16,86)=3,97 cm.

Tak kak x>hf, HeHTpanbHas OChb MPOXOJHWT B IMpelesiax BbICOThI pedpa. CiemoBareibHO,
UMeeT MecTo citydait 2 pacuera (1. 4.17 Hactosmux PekoMmennamnmii).
BhICOTY C)kaToii 30HBI CEUCHHMS TUTUTHI OTpeIessieM U3 ypaBHeHus (12):
Ro[b x+(b-b )he]+ynRn[A n+2t(X-hg) ]=ynRn[A " "n+2t(hn+he-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+2-0,1(8+3-x)],
orcroga x=3,02 cm.
Tak kxak x=3,02 cm < 5,1, T.e. HEUTpaJIbHAasI OCh MPOXOJIUT HA YPOBHE BEPXHEU IOJIKH

CIIH, umeet mecto cimyuait 3 1. 4.17 nactosaumx Pekomenanmii.
Hecyryto criocoOHOCTh ceueHust mpoBepsieM 10 yciioBuio (14):

Mspan<0,5Rub2e+ yaRn(4 “nhn+th?n)=0,5-7,23-16,86-32+0,8-220(0,93-8+0,1-8%)=2984 H-m.

Ipumep 5. [lo manHBIM mpuMepa 3 MPOBEPUTH HECYHIYIO CIIOCOOHOCTh MOHOJHTHOM
JKe1e300€TOHHOM TUTUTHI B IpoJieTe. PacueTHbiil n3rudaronuii MomeHT coctasisier 8000 H-m.

Pacuer. Paccmorpennas B npumepe 3 Hecymas cniocoOHocTh muThl 5467 H-m < 8000.
Jns obecnieuenust Hecymeit cnocoonoctu 8000 H-Mm mpu Tex ke pa3smepax CedeHHUs ITUTHI
cieayer MO0 BBECTH THOKYIO apMaTypy, JIMOO HM3MEHUTh TabapuThl, YBEIHMYHUB BBICOTY
TIOJIKH.

Bapuaum 1. BBomum B ceuenue ruoOkyto apmarypy 1 @ 12A-11 (puc. 23). Rs=375 MIla,
As=1,13 cMm?.

Omnpenensiem xr. Eciu B ceueHUM IUIUTHI UMEET MECTO CMEIIaHHOE apMHUpPOBaHUE, TO B
3HaMeHatenb (GopMynbl Juis R 3aluChiBaéM HauOoJiblllee W3 3HAYEHUH pacdyeTHBIX
COINPOTUBIIEHUI HACTUJIA UM THOKOM apMaTypBbl:

&r=wW/[1+Rs(1-w/1,1)/500]=0,77/[1+375(1-0,77/1,1)/500]=0,62.
Torna
XrR=¢rNo=0,6211,28=6,99 cm.
Haxonum BeIcOTY ckaTol 30HBI O€TOHA!
X=(ynRnAn+RsAs)/(Robf)=(0,8-220-3,05+375-1,13)/(9,78-16,86)=5,82 < Xr.

Tak kak x<xr u x<hf, pacyer Bemem mno mnepBomy ciy4aro 1. 4.17 HacTOSAIIMX
Pexomennanuii:

Mspan=Robrx(no-0,5X)=9,7816,86-5,82(11,288-0,5-5,82)=8040 H-m > 8000.

Taxum 00pa3oM, MPOYHOCTH CEUECHUS B MpoJieTe oOecreyeHa.
Bapuanm 2. YBennuupaem nonky miautel 10 12 cM. OnpenensieM BBICOTY CKaTOM 30HBI X,
pabouyro BBHICOTY cedeHus No 1 n3rubarommuii MoMeHT M:

X=(ynRnAn)/(Robr)=(0,8-220-3,05)/(9,78-16,86)=3,26 cu;
ho=yc+hr=4,288+12=16,288 cwm;
M=Robx(ho-0,5%)=9,78-16,86-3,26(16,288-0,5-3,26)=7879 H-m < 8000.

[Mpunumaem h=13 cm. Torna ho=4,288+13=17,288 cm.
3HauuT,



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

CJ'IG,Z[OBaTeJ'IBHO, IMPOYHOCTb CCUCHHUA B IIPOJICTC obecreyeHa.

bf b ’6, 85
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Puc. 23. K npumepy 5

Pacuer no MPOYHOCTH HAKJIOHHBIX ceyeHMii K l'[pOI[O.TIbHOﬁ OoCH

IIpumep 6. [lano: xenezoberoHHas mauTa ¢ BHemHed apmatypoi u3 CITH mapku HS0A-
674-0,9 (R=220 MIla, A=2,75 cm?). HacTun pacronoxkeH IMPOKOi MONIKoil rodpa BHHS.

beron kmacca B15 (Rp=7,65-0,85=6,5 MIla, Rux=0,75-0,85=0,64 MIla, rage 0,85
KOX(P(UIIMEHT, YYHUTHIBAIONIMK  JUIMTEILHOCTh  NPHWIOKEHUS  Harpy3ku). Pa3mepbr
MIOTIEPEYHOT0 CEYCHUs JaHbl Ha puc. 21. PacyerHas momepedHas cuia Ha OJUH TOdp
CTaJIbHOTO TipodmrpoBaHHOro HacTmwia Q cocrasnser 10 kH.

Tpebyertcs onpenenuts NPOYHOCTh HAKIIOHHOTO CEYCHUSI.
Pacuer. [IpoBepsiem ycnosue (16):
Q<0,3¢p1Rp[(b+b)/2]ho.
KoadummenT onpenensiem o popmyne (74) CHull 2.03.01-84:
Po1=1-fRy,

rae S - koapduuueHT, IpUHUMaeMbli 1715 Tsbkenoro 6etoHa paBHbM 0,01.
CrnenoBaTeiabHO,

¢p1=1-0,01-6,5=0,93.

Pa6ouas Beicota ceueHus ho=hc+h=4,288+7=11,29 cm.
Takum oOpazom,

Q=0,3-0,93-6,5[(9,3+11,86)/2] 11,29=31 xH > 10.
CJ'Ie)IOBaTeJ'IBHO, YCIIOBUEC YAOBJICTBOPSACTCH.

Onpenensiem monepeunyro cuiy Qp, BocnmpuHHMaeMmyk OetoHoM, 1o Qopmyne (17)
HacTosmux PexoMenmanmii:

Qu={[gba(1+¢n)Rur(b+b /2] o} /h.

Koadpouuuent ¢ps B coorBerctBuM co CHull 2.03.01-84 nns T1sbkenoro OeToHa
npunumaeM 1,5. Koapduunent ¢n pasen 0.
Torna

Qv={[1,5-0,64(9,3+11,86)/2]11,292}/15=8,63 kH.
[Tposepsiem ycnosue (15):

Q<0,17Rnhn2t+Qp=0,17-220-8-2-0,1+8,63=14,6 xH > 10.

CJIC,Z[OB&TGJIBHO, MMPOYHOCTH CCUCHUA I10 HOHGpG‘-IHOfI CHJIC JOCTAaTOYHAa.
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Pacuer nmo npounocTu ankepoBku CIIH B 6eToHe niuThI

IIpumep 7. JlaHo: MOHOJIMTHAs >KeIE300€TOHHAS ILIMTa ¢ BHemHeW apmarypoit uz CITH
mapku H80A-674-1,0. Rn=220 MIla, Ay=3,05 cm?. HacTua OpHeHTHPOBAH MIKPOKHM rodpoM
BHM3. AHKepHBbIe WTHIPH O 14A-1ll mo ogHOMYy B KakaoMm rodppe (Rse=375 Mlla, Aan=1,54
cm?). Beron kmacca B20 (Rp=9,78 MIla ¢ yuetom y2=0,85). HacTun onmpaercs Ha CTalIbHYIO
Oanky ¢ mmpuHON mojku b, pasuoit 100 mMm. Harpyska paBHOMEpHO pacIpeaciicHHasl.
HaunbGonpmmii u3rubaronyii MoMeHT B cepeaune nposiera cocrasisier 4000 H-m. MomeHT B
yeTBepTH nposeta 3000 H-M. Pasmepbl monepeyHoro cedeHus: mpuHSATHI 10 puc. 24.

Tpebyercs npoBepUTh MPOYHOCTH AHKEPOBKH HACTHJIA.

Pacuer. Bommonusiem pacuer B coorBercTBUU C M. 4.21 Hactosimux Pekomenpaumii amns
MOJIOCHI TIEPEKPBITHS BIIOJIb TIPOJIETA ITUPUHOMN B OAUH Todp.

OmnpenensieM CONMPOTHUBICEHWE AHKEPOBKM HACTHJIA CIBUTY Ha €ro KOHIAX, NMpUHUMAs
MeHblee u3 ycaouii (19), (21), (22)

Tan1=K1knanAanksa, (2 1)

riae kodpduuuent ki=0,8 (yunThiBacTCsi COBMECTHAsI pabOTa IUTUTHI C OAJKOI).
Haxonum uncnenHoe 3HaueHue ko3 uuuenta K:

k=(475/R.)/(1+045A, JR.. = (4753/9,78) (1 + 015-154)/375 = 0,42.
Brruncisem YCHIIME CABUI'A, BOCIIPUHUMACMOC BEPTHUKAJIIBHBIM aHKCPHBIM CTCPKHEM
TanlzklknanAanRsa:0,8 : 0,42 -1-1 ,54 -375=1 94,04 kH.

PaccunthiBaeM ycuine BBIPbIBaHHMS HACTHIIA BOKPYT aHKepa (IJisi KpailHero mnposera
CIIH):

Tan2=Rniant=220-14,2-0,1=312,4 xH.
Jmuny mtomanku BeipeiBanus CITH onpexnessiem mo ciy4aro a (cM. puc. 15):
lan=2a+3d=2-5+3-1,4=14,2 cm.
Haxonum ycunue paspsiBa CITH B 30He nmpuBapku aHkepa:
Tan3=Rn(b+hn)t=220(9,3+8)0,1=380,6 xH.
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by = 16,86

!
~
x "
L g
£ '=
!
7
: b;, =10

Puc. 24. K npumepy /

1 - cranbHOH npoduIMpOBaHHEINH HacTW; 2 - aHKep @ 14A-11l; 3 - mporon

Jnis  nanpHEHIIMX pacueToB MPUHUMAaeM MeHblee M3 yCewinui: Tani, Tan2, Tan3, T.€.
Tan1=194,04 xH.
I[To popmyie (23) onpenensieM ycusme CABUra, BOCIPUHIMaeMoe OETOHOM pU(OB:

Trif=0,5RpAritNrif,
rie Arr=0,5 cm?.



Yucno pudoB Ha IBYX CTEHKaX OJHOTO rodpa OT KOHIIA HACTHIIA IO PACYETHOTO CEUCHHS
MpUHUMAaeM 110 puc. 16.
B cepenune nposera

nrir=(0,5in if)/s "=(0,5-300-4)/5,9=101 pud:
B YETBEPTH MPOJIETa
nrit=(0,25in if)/s '=(0,25-300-4)/5,9=50 pudos.

rjae S’ - paccrosiHue Mexy ocsimu pudos. s mapku H80A-674-1,0 (0,9) s'=5,9 cm.
Vcunue csura, BOCIPHHAMAEMOe 6ETOHOM pU(OB B CEPEMHE MPOJIETA, PABHO:

T:ir=0,5-9,78-0,5-101=247 xH.
Ycunue caBura, BocnpuHuMaemMoe 6eToHoM pu¢oB B UETBEPTH MPOJIETa PABHO:
T1ir=0,5-9,78-0,5-50=122 xH.

OmnpenensieM pacCTOSIHUE Zn OT paBHOJCHCTBYIOIIEH YCHIIMS CKaThs B OETOHE [0
PaBHOJCHUCTBYIOIIEH YyCWIMA pacTshKeHHuss B HpoduiMpoBaHHOM Hactuie. s 3Toro
BBIUNCIISIEM BBICOTY C)KAaTOM 30HBI X!

x=(0,8RnAn)/(Robr)=(0,8-220-3,05)/(9,78-16,86)=3,26 cwm.
Takum oOpaszom,
Zn=(Yc+he-x/2)=4,288+10-3,26/2=12,66 cM.

[To ycnoBuro (18) mpoBepsieM MPOYHOCTH AHKEPOBKU [0 HAMOONBIIEMYy MOMEHTY B
CepeMHe MPOJIETa U TI0 MOMEHTY B YETBEPTH IPOJIeTa:

Mspan<(Tan+Trif)Zn;
Mspano5i=(194,04+247)12,66=5584 H-m > 4000;
Mspano,25i=(194,04+122)12,66=4001 H-m > 3000.
CrnenoBarenbHO, IPOYHOCTh AHKEPOBKH OOecIieyeHa.
Pacyer MOHOJMTHOH IVIUTHI MEPEKPLITUSA 110 AedopManusam

IIpumep 8. lano: mMoHosiuTHas ’xene3o0eToHHas IumTa ¢ apmarypoil u3 CIIH mapxu
H80A-674-1,0, Ri=220 MIIa, As=3,05 cm? 1,=185,58 cm* Ha 1 ™ IIUPUHBl HACTUJIA, A Ha
nonocy b=16,86 cm 1,=(185,58-16,86)/100=31,3 cm®. Hactun pacCIONIOKEH MIUPOKUMHU
nonkamu BHU3 h=12 cMm. Iponer mauter 3 M. Beron kmacca B15, Ex=23-10% MIlIa, Rp=8,5
Mlla-0,85=7,23 MIla, Mr=4125 H'm (0e3 yduera cOOCTBEHHOI MacChl IIIUTHI).

TpeOyercst onpeAenuTs TPOTUO TUIUTHI.

Pacuer. IlomHblii mporu® MmiuThl ONMpEAEseM COTVIACHO yKa3aHusM I1. 4.24 mo ¢opmyre
(25):

fmzfrc'l'faddf 1/1 50'

Pacuer Benercs s NpUBEIEHHOTO CEUEHMUS.
Koaddunment npuseneHus Haxoaum 1o Gopmyse (32):

an=En/Ep=2,1-10°/23-10%=9,13.
[IpuBenenHas maomaas CTATHHOTO MPOGUINPOBAHHOTO HACTHIIA
Ared=An0in=3,05-9,13=27,85 cm?.

Cratndeckuii MOMEHT MPUBEICHHOIO CEYEHUs HACTWJIAa OTHOCHUTEIBHO KpallHEH CoKaTou
T'PAHU IUIATHI PABEH:

Sredc=Ared(Yc+hr)=27,85(4,288+8)=453,6 cm>.



Onpenensiem 1o ¢dopmyne (34) paccTosiHHE IEHTPa TSDKECTH MPUBEIACHHOTO CEUYCHUS
TUTUTHI OT KpaitHel c)kaToi rpaHu OeToHa:

X =—(SArq /0;) +[(ZArq 10,)? + (25 4 Ib;) =

red

——(27,85/16,86) ++/(27,85/16,86)° + (2 453,6)/16,86) =587 c.

BbruncnsieMm MOMEHT MHEPLHUU MPUBEACHHOTO ceueHus lreg 6€3 yuera 6eToHa pacTSHYTOMN
30HBI:

l oy =bX*/3+al, +0A, (Y, +h, —X)° =
=(16,86-5,87°)/3+9,13-31,3+9,13-3,05(4,29 + 12 - 5,87)* = 4446 cu”.
KpuBusny 1/r oT neicTBUS AIUTENBHBIX HArPY30K 0€3 ydera COOCTBEHHOW MAaCChI TUTHTHI
ompezensieM 1o Gpopmyie (27):
1/r=(Mn.span@b2)/ (IredEb @p1)=(4125-2)/(4446-23-10%-0,85)=9,5-10" 1/cm.
ITo dpopmyie (26) Haxoaum mporud sxene300eToHHOM TIUTHI fre Tpu S=5/48 (cM. TabI. 3):
fie=(1/r)si?>=9,5-10°(5/48)300%=0,89 cm

U JIONOJHUTENbHBIM MPOru0 IUIUTHI MEPEeKPHITHS OT JEHCTBUS HArpy30K B IIpolecce
IKCIUTyaTaIuu mpu S=1/8 (1o aHaJoTuu ¢ 3arpy3Koil MOMEHTaMH Ha OTopax).

JlononHuTenbHYyI0 KpUBU3HY 1/ladd, OOYCIOBICHHYIO MOAATIMBOCTHIO aHKEPHBIX CBS3EH,
paccuuThiBacM 10 Gopmyie (29).

3HaveHre K03 GUIMEHTa )KECTKOCTH aHKepa BerarciisieM 1o Gopmyste (31):

£a=0,15n,n0Ep=0,15-1-1,4-23-103=483 xH/cm.
Omnpenensiem no ¢opmyne (30) cABUT HACTUIIA OTHOCUTEIBHO OETOHA!
A™Mn span/[€a(ho-0,5x)]=412,5/[483(16,29-0,5-4,4)]=0,06 cMm,
rae x=(0,8RnAn)/(Robs)=(0,8-220-3,05)/(7,23-16,86)=4,4 cm.
BrrumcrsieM A0MOIHATENBHYIO KPUBU3HY TUIATHI:
1/rada=k ’A/(0,75iho)=(2-0,06)/(0,75-300-16,29)=3,27-10" 1/cm.
PaccunteiBaeM JOTIOTHATEBHBIN MPOTUO TUTATHI:
fada=(1/rada)si>=3,27-1075(1/8)300°=0,38 cm.
TakuMm oOpa3om, MOJHBIN MPOTUO MIUTHI
fm=frc+fadd=0,89+0,38=1,2 cm < 2

(2 cM - mpeneNibHO OMYCTUMBIH TTPorud, paBHbIi 1/1501i).
CrenoBatenbHO, )KECTKOCTh TUIUTHI 0OecTieyeHa.

Pacuer koMOMHMpPOBaHHOI 0aIKH

IIpumep 9. [Tano: KoOMOMHUpPOBaHHAS Oalika, COCTOSINAS U3 MOHOJIUTHOM KeJ1e300€TOHHOM
TUTATHI C BHEIITHEW apMaTypol U3 CTAIbHOTO MpOQIMpoBaHHOTO HacThia Mapku H80A-674-
1,0 (Ri=220 MIIa, 4n=3,05 cm?). HacTun yjnokeH IIMPOKAMH TIONKaMH BHHU3. IlmuTa
OTPAETCs Ha CTalbHBIe MPOroHbl. COBMECTHAs paboTa TUIUTHI C IPOTOHAMHU 00ECTICUNBACTCS
BEPTHKAILHBIMH CTeP’KHEBBIMU aHKepamu. Lllar mporonos i pasen 200 cMm.

[Tnura: 6eron kmacca B20 (Rp=11,5-0,85=9,78 MlIla; Rp=0,9 Mlla; En=27: 10° MIIa),
BBICOTA IMTOJIKH IUTHTHI h=7 cM.

[poron: 13552 (hsg=35 cM; bsg=h’sq=15.5 cm; d=0,6 cM; Jsg=0sg=1,05 cM; Asg=54 cm?;
lsg=11600 cm*; Rsg=230 MITa; Esg=2,1-10° MI1a; isg=600 cm).

BepTukanbHbie CTEp)KHEBBIC aHKEPHI, U3 TopsYeKaTaHOW apMaTypHO# cranu kiaacca A-l11,



d=14 mm; Aan=1,539 cm?. B oHOM rodpe MIMTH HpUBAPEHHI Ba aHKepa. Rw=375 MIla, mar
aHKepoB U=16,86 cM, paccTosHHE MEKIY aHKepaMH B OAHOM rodpe ar=7 cM, h==13 cm.
Pacuernas narpyska 425,2 H/cwm.

Tpebyercs ompenenuTs NPOAOIbHYIO CUIY | B CEUEHHSIX, HOPMaJIbHBIX K MPOAOIHHBIM
OCSM TPOTOHA M TIOJKH IUIMTHI, U CIBUTAIOLIEEe yCWIME |1, TpUXOAdAlIeecs Ha Hauboiee
HANPSDKEHHYIO KPaHIOK aHKEPHYIO CBA3b.

Pacuer. OmpenensieM  MakCHUMajJbHBI  WM3rMOAIONIMA ~ MOMEHT B IIpoOJIETe
KOMOWHHUPOBAHHOM OaJIKH:

Mspan=0]i%/8=(425,2-600%)/8=19134 xH-cm.

[upuny moaku KOMOMHUPOBaHHOM Oanku bn cormacHo ykasanusm 1. 3.16 CHull 2.03.01-
84 npunumaem pasnoii 200 cm.

Haxonum o dopmyne (38) nmpoosibHy0 crily T B COOTBETCTBUHU C YKa3aHUSAMU MII. 5.2 U
5.3:

T=VMspanki/[y(Esglsg*+Enblrs)].
371ech V - pacCTOSTHUE MEKY LIEHTPOM TSDKECTU IIPOrOHA U MOJIKHU IUINTHI, PABHOE:
v=h/2+hn+hsg/2=7/2+8+35/2=29 cm;
Is=(bbh®)/12=(200-7°)/12=5717 cm*;
y=1/(EsgAsg)+1/(EnArs)+V?/ (Esglsg+Eblrs)=
=1/(2,1-10%54)+1/(27-10%-200-7)+29%/(2,1-10°11600+27-10%-5717)=
=0,044-10°1/(MIIa-cm?),

rzae Ars - IUTONIA/Ib OJIKHU IUIATHI, CM2.
3unauenue ki Haxoaum 1o Tadi. 4. OHO 3aBHCHT OT Al
Bennuuny A Beraucisiem o gpopmyie (40):

A=\e.y,

/1€ &w - MOTOHHBINA KOAPPUIUEHT )KECTKOCTH, PABHBIN:
ew=&aNan/U.
KoaduimeHT xecTKOCTH BEpTUKAIBLHOTO aHKepa Ha CABUT OIPEJIENsieM 1o popMmyJie
£a=Ka0E»=0,13-1,4-0,27-10°=0,049-10° MIIa-cm?.
CnenoBaTeiabHO,
ew=(0,049-10°-2)/16,86=0,0058-10° MIIa,

OTKyJa

1=4/0,0058-10° -0,044-10"° =0,016 1/ cx,
2i=0,016-600=9,6.

3nauenne kodp¢unmenta ki mo tadbn. 4 npuaumaercs paBHbiM 0,914. Takum oOpasom,
IPOJIOJIbHAS CABUTAIONIAst CHuIa ] COCTABIISCT:

T=29-19134-0,914/[0,044-105-2,1-10°-11600+ 27-10%-5717)]=445,038 xH.

OmnpenensieM caBuraromiee ycuinue 71, MPUXOAsIIeecs Ha KPaiHIO aHKEPHYIO CBSI3b.
Onopnas peakuust R=qi/2=(425,2-600)/2=127,56 xH.

B 3aBucumocTH ot Ai 1o Tab1. 4 HaxoauM 3HaueHue kKodddumnmenta k:=0,79.
Casuraromiee ycuiue 11 paccuuTbiBaeM 1o Gpopmyie (44):

T1:VRUk1/[y(Esg lsg+Ebl rs)] =
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=29-127,56-16,86-0,79/[0,044-10°5(2,1- 10%-11600+27-10%-5717)]=43,23 H.

IIpumep 10. ITo ganubM npumepa 9 onpenenuTb MPOYHOCTh AHKEPHOM CBSI3U MPOrOHA C
TJIMTOM.

Pacuet. [IpouyHOCTh aHKEPHOU CBSI3M NMPOTOHA C TUIMTOM CUMTAETCS OOECIICUCHHOW MpH
coOmonenuu ycnoBusl T1<Tan. IIpu 3T0M Taun IpUHUMAETCS MEHBUIEH U3 TPEX BEIMUUH: T 'an,
To, To1.

OnpezensieM BeTHMUNHY HECYILEH CIIOCOOHOCTH CBS3H 10 aHKepaM T 'an 1o popmyiie (45):

T ’an:mpkpRsaAannan-

Koaddunuent kp Haxoaum o popmysie (46):

k, =4,75R, 4/05(b+b’)/h, /|1+0,3A,,)(01n,, +09)\R,, |=

= 4,75%/9,78‘{/0,5(9,3+11,86)/8/[(1+ 0,3-1,539)(0,1- 2+o,9)\/375]= 0,348,

CIBHTAIOIIEE YCUITHE
T’an=1-0,348-375-1,539-2=40,17 xH.

[To gopmyne (47) HAXOAUM BEJIUYMHY HECYIIEH CHOCOOHOCTH CBSI3U IO BBIKAJIBIBAHUIO
0eTOHA BOKPYT aHKEPHBIX CTEPHKHEM.

Tp=1,7RntAc.

3IIGCI) Ac:b ’(ao+2ha)'hn(b "b),
rae b’=16,86-5=11,86 cm.
Otkyna

A.=11,86(7+2-13)-8(11,86-9,3)=370,62 cM2.
Ciie1oBaTeIbHO
Tp=1,7-370,62:0,9=56,7 xH.

Beraucnsem mo ¢gopmyne (48) BenmnunHy Hecyled CIOCOOHOCTH CBSI3M IO cpe3y OeToHa
CTEp>KHSAMU BJOJIb IPOrOHA:

To=RptA cn.

3nece N=2; A’c - TUIOMIa[b CEYEHHUs IUIMTHI IO MIMPHHE OJHOTO Ko(pa HACTHUIA,
omnpenensieMas 1o popmyrie

A’c=bth#+0,5(b+b )hn=16,86-7+0,5(9,3+11,86)8=202,66 cm?.
Takum o6pazom
7$1=0,9-202,66-2=36,48 xH.
CrneoBareIbHO, MEHBIIIAS U3 TPEX BEITMYNH
Tan=Tp1=36,48 kH < T1 = 43,23 kH.

Tak xak 7an<T1 (cMm. mpumep 9), /Uid ycUJIEHUS aHKEPOBKM IUIMTHI IO KOHIIAM Oallok
npeaycMaTpuBaeM ynopsl 1o mi. 3.15 u 5.6.

IIpumep 11. [lo ganubM mpumepa 9 TpeOyercs ONpeneauTbh MPOYHOCTh HOPMAIBHOTO
CEYEHUS.
Pacuer. [IpoyHOCTHP HOPMAILHOTO CEYEHHS 3aBUCUT OT COOTHOMIECHUSI BeTUIUH Nsg, Nb,
T

Brraucnsiem o gpopmyne (49) Hecynyro ciocOOHOCTbh CTalIbHOTO IIPOrOHA Ha PACTSKEHUE
Nsg:

ng:ngAsg:230 -54=1242 xH.



Hecymyio crocoOHOCTE OSTOHHOW MOJIKM IUIMTHI HAa CXKaTue ompenenseM 1o ¢Gopmyse
(50):

Np=Rpbphs=9,78-200-7=1369,2 xH.
Hecyyto criocoGHOCTE CBA3€H MPOroHa C IUTMTON paccuuThiBaeM o gopmyiie (51):
T'=T(Tan/T1).
rae T=445,038 kH, 7=43,23 kH (cm. nmpumep 9), Tan=36,48 kH (cm. ipumep 10).
Takum o0Opazom,
T'=445,038(36,48/43,23)=375,549 kH.

Tak kak T'<Nsg m T7°<Np, pacuer BeaeM IO BTOPOMY CIydar0 II. 9./ HACTOSIIMX
Pexomenpanmii. J{jst Toro mposepsieM yciosue (55):

NZng(Asg-ZA ,sg):230(54'2 : 16,3):492,2 kH.
rae
A ,sg:5 ’sgb ’sg=1,05 . 15,5:16,3 CM2.

[Tpuaumaem N mensbineit u3 penmuund Np 1 T

B pannom cimywae N=T'=375,549 < 492,2. CnenoBaTenbHO, TpaHUIA CXKATOW 30HBI
NPOTOHA MEPECEKACT €ro CTCHKY.

Pacuer Benem no ciyqato 26. [lpunumaem N=375,549 kH.

[To dopmyne (57) onpenenseM paccTOSIHHE OT BepXa IPOTOHA JI0 TPAHMIIBI €ro CKATOH
30HBI:

a=[Asg-(N/Rsg)-20 'sq(b ’sg-0)]/120=[54-(375,549/23)-2-1,05(15,5-0,6)]/(2-0,6)=5,3 cm.
[TpoyHOCTH CeUYeHUs MPOBepsieM Mo ycinoBHio (58):
Mspan<N(H-hsg+a-x/2)+Rsq{bsgdsg(hsg-a-0 'sg/2) +
+b 'sg(8-0 'sg/2) +[5(hsg-0 'sg=dsg) (hsg+J 'sg-Isg-28)1/2) },
rJIe BBICOTA C:KATOM 30HBI GETOHA
x=N/(Rtbp)=375,549/(0,978-200)=1,92 cwm.
Torna
Mspan<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]1=24810,8 kH cm > 19134,

CrnenoBartenbHO, MPOYHOCTH CEUEHUS OOecIeueHa.

IIpumep 12. [1o nanubM npumepa 9 Tpedyercs onmpenenuTb Nporud KOMOMHUPOBAHHON
6anku. HopMaTHBHBIN M3rnbaromuil MOMEHT OT OCTOSSHHOW M BpeMEHHON Harpy3ok Mn span
0e3 ydera cOOCTBEHHOM MacChl OaIKU U TUIUTHI cocTaBiseT 132,75 kH-m.

Pacuer. [Iporud xoMmOrHMpOBaHHOW Oanku HaxoauM 1o Gopmyse (60):

fme=frc+Hsg.
31ech
frcz(llrrc)Siz,

rae 1/rr - momHas KpHBU3HA KOMOWHMPOBAaHHO Oaiku, onpenenseMas o gopmyse (61).
KpuBusny komOuHHMpoBaHHOW Oanmku 1/rf OT 3KCIUTyaTallMOHHOM Harpy3ku 0Oe3 ydera
NOJATIIMBOCTH aHKEPHBIX CBS3CH paccuuThiBaeM 1o (gopmyse (62):

1/rf=(Mn,span(0b2)/(|redEb(ﬂbl)-



Haxoaum MOMEHT MHEPIMH NPUBEIEHHOTO CEUeHHsT KOMOMHUPOBAHHOM OaIKH:
Ired:alsg+[(bbh3f)/12]+bbhfy2c+aAsg(V‘y2(;),

rne a=Esg/Ep=2,1-10°2,7-10°=7,78; v=29 cm (cm. mpumep 9); Yc - LEHTP TSKECTH
TIPUBEICHHOTO CEYEHHs, ONPEeAEMBIii 110 GopMyIIe

Ye=Sred/Ared=(aAsgV)/ (DohstaAsg)=(7,78-54-29)/(200-7+7,78-54)=6,69 cwm.
Takum oOpaszom,
le=7,78-11600+[(200-7%)/12]+200-7-6,69%+7,78-54(29-6,69)>=67732 cm*.
CnenoBartenbHO, KpuBU3HA 1/If paBHa:
1/rf=(13275-2)/(67732-2,7-10%0,85)=0,000031 1/cm.
KpuBusny 1/ra, 00ycIoBIeHHYIO TOAATIAMBOCTBIO CBsI3€H, onpeaenseM o dpopmysie (63):
1/ra=kel/re{[@b1Eblred/ (pp1Eblist@n2Esglsg)]-1},
rie
Irs=(boh®)/12=(200-7%)/12=5717 cm*.

3nayenue koddduipenta Kr Haxoaum o Tadil. 5 B 3aBUCMMOCTH OT Al [10 HHTEPIIOJISILINH.
Ai=10 (cm. mpumep 9). Koapdunment ke=0,097.
CrnenoBarenbHO, KpUBU3HA, 00YCIOBICHHAS MTOJIATIMBOCTHI0 aHKEPHBIX CBSI3€H, paBHA:

1/r2=0,097-3,1-10°{[0,85-2,7-10°-346723/(0,85-2,9-10°-5717+

+2-2,1-107-11600)]-1}=0,21-10° 1/cm.

Taxum 06pa3oM, MoTHAsE KPUBU3HA KOMOWHUPOBAHHOM Oasiku
1/r=3,1-10°+0,21-10°=3,31-10° 1 /cm.

Haxonum nonnsiii npornd KoMOMHUPOBAHHOM OaJIKK B MPOLECCE IKCILTyaTalllu:

fr=3,31-10°(5/48)600°=1,24 cm.
OmnpenensieM nporud CTaJbHOTO MPOrOHa OT JEHCTBUS COOCTBEHHOW MAacChl U MacChl
NEPEKPBITHSL:

fsg:5/384[(q i4)/(Esg|sg)] .

rie - cyMMapHasi Harpy3ka, JeMCTBYIOIas Ha IIPOrOH B CTaJAuU BO3BeACHMs, paBHas 89,1
H/ewm.
ITonyuaem

fse=5/384[(89,1-600%)/(2,1-10"-11600)]=0,62 cM.
[Monuenii nporu6 6anku fme paBen:
fme=1,24+0,62=1,86 cm < f=2,5 cwm.

(mo CHuII 2.03.01-84), T.e. mporu6 B IOMyCTUMBIX Mpeaesax.
CrnenoBarenbHO, )KECTKOCTh KOMOMHUPOBAHHOM Oajku oOecreveHa.
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