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PEKOMEHIAAINUHA

N0 NPOEKTHPOBAHNIO MOHOJIMTHBIX
XKeJie300eTOHHBIX NMePEKPHITHIA
CO CTAJIbHBIM
npoUIHPOBAHHBIM HACTHIOM

Mocksa
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Opnena TpynoBoro KpacHoro 3HameHu IleHTpaIbHBI HAYYHO-UCCIEHOBATEIBCKHIM

Hay4YHO-HCC/IENOBATENbCKMI HHCTUTYT ¥ NPOEKTHO-3KCIIEPUMEHTAIBHBIA UHCTUTYT
GeToHa 1 XeJle300eToHa [IPOMBILUTEHHEIX 3MaHUIA U COOPYXCHUI
(HAVXB) (LIHHU MU TIpomamanwmii)

PEKOMEHAOAALUMU

10 IIPOEKTUPOBAHNIO MOHOJIUTHBIX
XeJIe300€ TOHHBIX ITePEeKPhITUIA
CO CTaJIbHBIM
NpOPUIMPOBAHHBIM HACTUIIOM

Mocksa



YIK 692.522

PexoMeHnanmuy o NPOEKTHPOBAHHIO MOHOJIMTHBIX JKe/1e300eTORHBIX NePeKPLITHIl
€0 cramphbiM NpodumposantbiM nactwion/HUVDKS, ITHA W Ipomsnanmii. — M., 2007,
43 c.

PEKOMEHIOBAHDI k u3gaHuio peureHueM CeKUHH 6ETOHHBIX U XKene3obe-
TOHHBIX KoHcTpykumii Hayyno-texunyeckoro copeta HUMXKB Foccrpos CCCP.

COIEPXAT ocHOBHbIE IONOXEHMSA MO IIPOEKTHPOBAHUIO MOHONMTHBIX Xejie-
300€TOHHBIX MEPEKPHITHI ¢ MPHUMEHEHMEM CTATHHOTO MPO(WIMPOBAHHOIO HACTHAA B
KayecTBe onanyGKu M apMaTyphl.

PACCMOTPEHUDI Boiipock! pacyera mepeKpeITHiA 1 KOMOMHIPOBAHHBIX 6aI0K
IUTUT Ha CTaXMH BO3BENEHHUA U SKCIUTyaTalMH. YKa3aHbl TPEOOBAHUA K KOHCTPYMPOBA-
HHIO ¥ MatepuanaM. JIaHbI PUMepBI pacyeTa.

PA3PABOTAHBI HUUXB Toccrposs CCCP (n-p Texu. Hayk A.II. Bacuases,
KaHfl. TeXH. Hayk B.M. Topuroea ipu y4actum f-pa TexH. HayK B.B. Xyxoea, UHKeHEPOB
B HU. Henamvesa, 1. H. Jlazoecxozo) 1 UHWW pomsaanmit Focerpost CCCP (Kana. TexH.
Hayk P.U. Pabunoeuu, uaxenepsl I'.E. Xauyxoea, I'.I. Opaos) coBMecTHO ¢ YensOumc-
KUM NOJMTEXHUYECKHM UHCTHTYTOM (XaHz. TexH. HayK B.I. Koabacun, nux. A.A. Kea-
wa), JoneuxuM IMpomcrpoitHUUnpoexrom (urckeHepst A.A. boedanos, M.I. Kapnosc-
xuii, B.H. Kanmop), YensOGumckum MpomerpoitHUWnpoexToM (kanm. TexH. Hayk b.B. Ky-
uep), npoekTHHIM HHCTUTYTOM Ne 3 Munnpomctpos CCCP (kaun. Texu. Hayk A.4. Io-
donsckui, uHXeHepnt A.H. Panonopm, 10.3. T'easman), MOCKOBCKMM apXUTEKTYPHBIM
HHCTUTYTOM (KaHJ. TexH. HayK B.H. Ionocoe) 1 ITHUNIIpoeKTCTAIbKOHCTPYKUMS (KAHA.
TexH. Hayk J.JI. Apyman, unx. H.A. Ipuzopveaa).

Jina MEXeHepHO-TEXHUYECKUX PaGOTHUKOB IIPOEKTHBIX U CTPOMTENBHbIX Opra-
HU3AIIH.

3amevanmsi n DpelioXeHns N0 colepxkanuio Pexomennanmii mpockfa Hampas-
JIATh:

HWUWXB: 109389, Mockea, 2-a Hucmumymckas ya., 6

n INTHUMIIpomsnamwii: 127238, Mockea, [Imumpoeckoe wocce, d. 46.
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OCHOBHBIE BYKBEHHbBIE OBO3HAYEHHA
YCHIHA OT BHEHMIHMX HATPY30K B NONEPETHOM CCYCHHH 31EMEHTOB

M3rHOAIoIUii MOMEHT
MoTnepeyHas cuia
MPOMOJIbHAS CHJIA PacTsLKeHUs (CKaTus)

XapakTepuCTHKH MATEPHAIOB

pacyeTHOE COIPOTHBIEHHE OETOHA OCEBOMY CKATHIO

pacueTHOE CONPOTUBIEHUE GETOHA OCEBOMY PACTSDKEHUIO

PacyeTHOE COMPOTHBIIEHYE CTAILHOTO PO HITPOBAHHOTO HACTHIA PACTSOKEHMIO
pacyeTHOE COMpPOTHUBJIEHUE CTAILHOTO HMPOdITMPOBAHHOTO HACTHIIA CPeE3Y
pacueTHOe COMPOTUBIIEHUE CTEPXHEBOH apMaTyphl PaCTSXKEHHIO

pacyeTHOE COIPOTUBIIEHNE CTEPXKHEBOH apMaTyphl CXATHIO

PacyeTHOE COTIPOTHMBIECHHUE CTEPKHEBOM IOMEPEeYHOM apMaTyphl PACTSIKEHHIO
pacyeTHOe COMpPOTHBIIEHHE aHKEPHOTO CTEPXHS PACTSIKEHMIO

pacyeTHOEe COMpPOTHBICHUE CTATH MPOTOHA PACTSIKCHWIO, CXKATHIO M W3THOY,
coorsercryiomee CHulI 11-23-81 «CrajibHble KOHCTPYKIIME»

HAYJIBHBI MOIYIb YIIPYTOCTH GETOHA IIPU CXATHU U PACTSIKECHUU

MOIYJIb YIPYTOCTH CTATBHOTO MPOohIMPOBaHHOIO HACTHIA

MOZIYJIb YIPYTOCTH CTEPXKHEBOM apMaTyphl

MOZLYJIb YIIPYTOCTH CTJIH TPOTOHA

K03 GHUIUEHT YCIOBUA paboTHl CTAIBHOTO NpOoGIIMPOBAHHOIO HACTHIA

XapaKkTepuCTHKH CeYenHsi IUTMTHI

IIVPYHA IOJKM TaBPOBOIO CCYCHWs IUIUATHI, LIMPHHA OAHOrO rodpa CTAILHOIO
npodIMPOBAHHOTO HACTHIIA

[MAPUHA pedpa 1Mo HU3Y TaBPOBOI'O CEYEHUs TUIMTHI, IMMPUHA HUXHEH (omop-
HO#) I'paHM CTAIBLHOIO MpodWIMPOBAHHOIO HACTHIA

IIMpHHA pedpa MO BepXy TaBPOBOTO CEYECHMS IUTHTHI

IIVPHHA IUIOCKUX YIACTKOB CXAThIX ITOJIOK, PABHAS PaCCTOSTHHIO MEXAY KpasMu
BRIKpYXEK

BBICOTA TaBPOBOIO CEYCHUS TUIMTHI

BBICOTa CTAIBHOTO NMPOGUIMPOBAHHOIO HacTHNIA

BRICOTa GETOHHOM ITOJIKA TABPOBOTO CEYEHMS TUTMTHI

paboyas BRICOTa CEYCHMA, paBHAad PacCTOAHMIO OT CXaroil IpaHM GeToHa IO
DPaBHOIEHCTBYIOCH yCHIMI PacTsSDKEHUA B CTAIGHOM MpodMIMpOBaHHOM Ha-
CTUWJIE U CTEPXHEBOM apMaTrype

TOJIIMHA JINCTA CTAILHOIO NIPOQIIMPOBAHHOTO HACTHIIA

BBICOTA CXaToil 30HHI GeTOHA

paccTosHUE OT Y3KO# rpaHy npo¢WINPOBaHHOTO HACTIWIIA IO €T0 LICHTPa TSDKECTH
PacCTOSTHUSL OT PaBHOJEHCTBYIONIEH YCWIMII B CTEPXHEBOM apMaType COOTBET-
CTBCHHO B PaCTSAHYTON M CXaroif 30Hax A0 ONKaiineil Tpanu ceqeHus
HOMMHAIBHBINA THAMETP aHKEPHOTO CTEPXHS

TIPOJIET TUIATHI

IIOAIh BCETO OeTOHA B MOTIEPSYHOM CEYCHHY TUIMTHI

TUIOLNAAh CEYEHMsI CXaToi 30HBI OeToHa

IUIONIRAb CEYCHHSA OXHOrO ro)pa CTATLHOIO NpodWIMPOBAHHOTO HACTHIIA
TUTOINAM CeYCHMsl CTEPXKHEBOI apMaTyphl, PacIlOJIOXKEHHONH COOTBETCTBEHHO B
PacTAHYTOI M CXaTOi 30HaX, OT ACMCTBHA BHEUTHHX CWI

IUTOMIa/Ih CEYCHU TIONIEPEYHON CTEPXHEBOM apMaTyphl
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IUIOIEaAb IMPUBCACHHOTO CEHCHUA IUTUThI

ILTOIAnb CCUCHUS aHKEPHOTO CTEPXHSA

MOMEHT UHEPIMHK CTAIBHOTO Hpod)mmponam{oro HacThuna
COOCTBEHHBI MOMEHT WHEPIHM IUTUTHI

MOMCHT WHEPIIHH NMPHUBCACHHOIO CCYCHHUA TUTHTBI

Mporu6 TIMTH OT HArpy3Ku, OGYCHOBIEHHEIH Hedopmaimeil u3rnéa

XapaKkTepHCTHKH CeYeHHsi KOMOMHAPOBAHHOMH OanKl

IMHPHHA CeYCHUA KOMOHHHUPOBAHHON OGaIKH

BHICOTa KOMOMHMPOBAHHOMN Gankxm|

BBICOTA MPOTOHA

IIMpHHA IOJKHA COOTBETCTBEHHO 110 HH3Y M BEPXY IIPOTOHA
TONMIMHA COOTBETCTBEHHO HUXHEN U BepxHEil MOJIKU MpOroHa
TOMIMHA CTEHKH TPOroHa

IUTHHA TIpOJIeTa NPOTOHA

COOCTBEHHBII MOMEHT MHEPITUH IPOroHA

IUTOIIANb CEYEHH CTATLHOTO IPOTOHA

IUIOIIAAb CEYEHMS IOJKM TUIUTH B KOMOMHMPOBAaHHOM Ganke



1. OBIIHE ITIOJIOXEHNA

1.1. PexoMeHAAIUY PacTIPOCTPAHAIOTCS Ha IIPOEKTHPOBAHUE MOHOJMUTHBIX XeJe30-
OETOHHEBIX MMEPEKPHITUIN U MOKPBITHUN ¢ IPUMEHEHUEM CTAIBHOIO NTPOGWIXPOBAHHOIO Ha-
crina (CITH) B KayecTBe HECHeMHOI ONATYOKM ¥ BHELIHEH apMaTypbl IUTHTBL

1.2. ITpu npoextupoBanuy KoHCTpyKiii ¢ CITH Heo6xomuMo cobmonath Tpe6oBa-
Husg CHulT 2.03.01-84 «BeToHHBIE U XeNe300eToHHBIE KOHCTpYKimu»>*, CHull 11-23-81
«CranpHBle KOHCTPYKUHH» ¥ HacTosaummX PekoMeHmaimit.

1.3. MoHOMUTHEIE XKeNe300€TOHHEIE TIEPEKPHITHS CO CTAIBHEIM NpodITHPOBAHHEIM
HACTHJIOM PEKOMEHIYETCS TIPMMEHATDH NIPH BO3BEXEHUH MHOTOSTAXHBIX IPOU3BONCTBEH-
HBIX M OOLIECTBEHHBIX 3MaHU# B ITMPOKOM IMaa30He HArpy30K NpH HeCTAHJAPTHHIX HIa-
rax M TpoJierax KOHCTPYKIHi, OOJNBIIIOM YHCHE HPOEMOB M OTBEPCTHIA, IIPH PEKOHCTPYK-
OMH 3TaHUN M YCTPOMCTBE pabovMx IUTOINANOK, a TAKXKe MPH CTPOMTENbCTBE 3MaHM B
palioHaX, HEIOCTATOYHO 00eCTIeYeHHEIX COOPHBIM XKelie300€TOHOM.

He pomyckaercssi MCIONb30BaTh CTANBHON NMPpOdUMMpPOBAHHBIA HACTUI B KadecTBe
BHENIHEH apMaTypsl Xene300€TOHHOM TUTUTHI TIpHY TOBBILIEHHOMN BIAXHOCTH U XMMHYeEC-
KOIf arpeccHyl cpesl, a TAKKE IPpY JMHAMUYIECKUX BO3ACUCTBIAX ¢ KO3GdUIIMEHTOM acCuM-
Metpun ukina p < 0,7.

1.4. OraecToNKOCTS OXHONPOJIETHBIX IUINT TIEPEKPHITHIL C OTKPHITO# CHM3Y BHEIU-
HEel apMaTypoii B BUE CTATHHOTO ITPodhIMPOBAaHHOIO HaCTHWIA cocTaBisier 30 MMH, MHO-
TONPOJIETHEIX Hepa3pe3HbIX TUIUT MEPEKPHITHS MPH PacloloXeHUH BEpXHeH apMaTyphl HO
Bcelt muHe TpojieTa 45 MUH U BBIIIIE.

1.5. MoBonuTHEBIE TEPEeKPHITHA MOXHO ITPOSKTHPOBATh B 3AaHMAX ¢ KaTeropuei npo-
U3BOICTB A, B, B npy HayMyv¥ CIIpHHKICPHBIX YCTAHOBOK TTOXAPOTYIICHHA, 8 TAKKE TIpH
YCTPOMCTBE HECTOPAEMBIX ITOJBECHBIX IIOTONKOB HIIH OTHE3ANTUTHRIX IIOKPHITHI TOBSPXHO-
cru CITH. B 3nanusax ¢ kareropuei npou3sonacts I', I, E MOHOMUTHBIC MEPEKPHITHA TIO
TIPOGUIMPOBAHHOMY HACTIUTY JOITYCKAeTCSI MPHUMEHATD Ge3 YCTPOMCTBA 3aUIUTH M CIIPHH-
KIIEpHBIX YCTAHOBOK.

1.6. Orse3aImTHOe ITOKPHITHE HAHOCSAT B COOTBEICTBHH C TpeOoBaHMAMH «PykoBoacTBa
TI0 HAHECEHMIO OTHE3AIMTHOIO BCIyuMBaromerocs nokpsrrust BIIM-2» (M.: BHUMIIO MBJT
CCCP, 1977).

1.7. CrampHoll mpodIMpOBaHHBIN HACTHI, UCIIOAL3YeMbIii B KaYeCTBE apMaTyphl
Xene300eTOHHON TUIATHI, JODKEH OBITh OIMHKOBAHHBIM WIN MMETH APYIo€ ITOKPHITHE,
ofecrieunBaoLiee ero KOPPO3HOHHYIO CTONKOCTS.

2. MATEPHMAJIBI

2.1. /lnst MOHONTHBIX XeTe300e TOHHBIX TUINT, BhITIONHsAeMBIX o CITH, Moxuo mpn-
MEHSTD TSDKEJIbIe OETOHBI Ha OGBIYHOM I MEIKO3EPHUICTOM 3alIOJHHTENE KIACCOB I10 IIpoY-
HOCTH Ha cxatue He Hipke B 15, a Taxoke sierkue 6eTOHbI Ha ITOPHCTHIX 3aTI0MHUTENIX Kiac-
COB IT0 IIPOYHOCTH Ha cxarue He Hipke B 12,5. PacueTHble 1 HOPMATHBHBIE XapaKTepUCTUKU
6GeTOHOB ClieAyeT MPUHMMATh B COOTBETCTBUH ¢ yKasauwamu CHull 52-01-2003.

2.2, B xayecTBe BHEIIMHEW apMaTypEl MOHOIUTHEBIX Xee300€TOHHBIX IUTAT PEKOMEHITY-
€TCs MCIOJIB30BaTh CTALHOM IIPOMIUTMPOBAHHbIH HACTWI C BEIIITAMITIOBAHHBIMH pHdaMu.
Hactiun mMapox H80A-674-1,0 1 H80A-674-0,9, BrinmyckaeMmblit UenssOMHCKMM 32BOJOM
CTaIRHOrO NpodwmpoBaHHoro HacTwia MuHTsIXcTposs CCCP, mokasaH Ha puc. 1. Xapak-
TEpUCTHKA HACTWIA NpUBeIeHa B Tab. 1.

* B nacrosiuee spemsi peiicrsyer CHull 52-01-2003 «beronnnie # Xene306eToHHbie KOHCTPYKLIMH.
OCHOBHEIE TOJIOXEHHSI».



Ta6numa |
0O6o3HaueHue Yron Pasmepnt  |IDiomans| Macca 1 M {Cnipasounsie BenuuuHE Ha 1 M|{Macca

(Mapka) mpodwis| HAKJIOHa | CeUeHWS | CeYEHMSt UTHHBL | IWMPKHEL TPOGHTHPOBAHHOTO 1M
2 -
IpaHu d, 1, MMk, MM A,, cM* |npodunupo HacTwia KT
Tpag. BaHHOTO | yomenr | MomeHT | paccros-

HACTUNA, KT \yyepnun|conpoTueie-| Hue 10

I, em* | musa, cM3 | umentpa

TAKCCTH

I'Vx, u,xz Yc’ cM
HB80A-674-0,9 80,2 10,9 1(79,1] 11,3 9,4 167,51 |38,59{45,76] 4,297 1139
H80A-674-1,0 80,2 1 79 | 12,5 10,3 185,58 142,76] 50,7 4,288 |153

2.3. CrajbHbIE IPOTOHE! M3TOTABIHBAIOT U3 MPOKATHHIX JBYTABPOB WIH CBaPHBIMH U3
TIPOKATHOM TPOGWIBHOM JTHGO JTHUCTOBOY CTATH MapoK, IPEeAyCMOTPEHHEBIX VIS CTATbHBIX
KOHCTPYKIIMIA.

2.4. PacueTHEIe XapaKTepHCTHKY CTAIN IIPOrOHOB yctaHapmuBaoT o CHull I1-23-81.

2.5. PacyeTHbIE XapaKTEpUCTUKY CTAIH TIPOGIMPOBaHHOIO HACTIIA MPHHUMAIOT 10
CHullI I1-23-81 B COOTBETCTBMM C €€ MapKOil M KJIacCOM, YKa3aHHBIMHU B TEXHUYECKUX
ycnosuax (TY) wa CITH.

2.6. B xauecTBe JOIOTHUTENHHOM TMOKOM apMaTyphl TUIMTE PEKOMEHIYETCS apMaTypHast
CTalb, COOTBeTCTBYIOMAS TpeGoBanmsaM ['OCToB, cireAyoIurX BUIOB M KJIACCOB: CTEPXHEBAs
repuomrdeckoro mpodwra knaccoB A-II u A-IT1, nmposomounas ximacca Bp. BeprukamsHeie
aHKepHI, 3aKPeIUIIoINMe HACTII Ha OI0paX, AO/DKHBI GbITh BHITOJHEHBI 3 apMaTypHO# CTa-
T nepuoanyeckoro npodmist xaccop A-II u A-IIT muamerpom 12—16 MM. PacuerHble xapak-
TEPUCTHKH apMaTyYpHOI CTaIM NpuHMMalotTed B cooteercreru co CHulT 52-01-2003.

168

168,

674

Puc. 1. Cranpbhoif mpodwIMpoBaHHELl HACTHI, pEKOMEHIYEMBIi
JUI1 MOHOJHUTHBIX HEPEKPLITHI

3. KOHCTPYKTUBHBIE TPEBOBAHUA

3.1. I1epekphiTHE COCTOUT U3 MOHOMHMTHOM XeIe300eTOHHOM IUIATHI, GETOHHPYEMOit
nio CITH, xoTopsiit, mociie Habopa 6eTOHOM 3aaHHOI IIPOYHOCTH, UCIIONB3YETC B Kave-
CTBe BHeIHe# apMatyphl. IlmMTa MOXeET OImMpaThCs Ha CTAIbHBIC WM XeNe300€TOHHRBIC
TIPOTOHBI, 4 TAKXe Ha KUpNUYHBIE WM GeToHHBIE cTeHBl (puc. 2). LlenecoobpasHo mpu
ONMPaHUY TUATH Ha CTATHHEBIE IIPOTOHEI 06eCIeYMBaTh HX COBMECTHYIO paboTy (cM. 1.3.5).
B 3TOM ciry9ae MPOTOHHI PACCYMTHIBAIOT KaK KOMOMHUPOBAaHHBIE OaJIKu.

3.2. Tty NEpeKpHITHS MOXHO IIPOEKTHPOBATh 110 OAHONPONETHOM HWIH MHOIOMNpO-
JIETHOM Hepa3pe3HOM cxeMe.
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Puc. 2. KOUCTPYKTUBHEIE CXEMBI MOHONUTHOTO MECPEKPHITHS
no CITH
1 — nporoH; 2 — TJIMTa U3 MOHOJIMTHOTO GETOHa;
3 — cranbHolM NpodWIMPOBaHHEIA HAcTILT; 4 — ap-
MaTypHasi CeTKa; 5 — CTeHa (KMpIHMYHas WM
GeTOHHAA)

Puc. 3. KOHCTpYKIMSE MOHOIMTHOTO IIEPEKPRITHAL
ro CITH ¢ BepTMKaIEHBIMH CTEPXHEBHIMU
aHKepaMu
1 — MoHONMTHEIA GeToH; 2 — apMarypHas
ceTKa; 3 — cTanrbHO# NpodIMpoOBaHHbLH
HacTwI; 4 — BEPTHKANBHBLT aHKED;

5 — nporoH

3.3. JLiuHy TipojieTa IUIUTH peKOMEHIyeTCsl HasHavyaTh B npefaenax 1,5—3 M. Jorycka-
JOTCS GOMBLINE TIPONETHL IPH YCTPOMCTBE BPEMEHHHIX OTIOp Ha TIepUOT GETOHHPOBAHUS I
BHI3pEBaHUS OeToHa.

3.4. CranbHoif PodWIMPOBAHHBIM HACTWI, MCIIONB3YEMBINl B KadyeCTBE apMaTyphi
TIJIMTBL, JOJDKEH MMETh HaOeXHOe CICIUICHUE ¢ 6eTOHOM, YTO oOecIeyuBacTCs BIIITAM-
TIOBaHHBIMM IIpY IIpoKaTe pucdhamu, oGpasyoniMu IITOHKY Ha €ro TPaHsX, U ClelUalb-
HBEIMU aHKEPHEIMU YCTpOicBaMU.

B xavecTBe aHKEPHEBIX YCTPOICTB PEKOMEHIYIOTCS BEPTUKAIBHEIE CTEPXHEBEIE aHKeE-
PBI U3 apMaTypHOIl CTaJid, IIpHUBaprBaeMbIc B IIPOHECCE MOHTaXa Yyepes JUCT HacTHia K
BEPXHEH MOJIKE CTATLHOTO NPOroHa (puc. 3).

3.5. BepTukanbHbIEe CTEPXHEBHIE AaHKEPH!, BHITOMHAEMEIE 10 mmi. 2.6 1 3.4, IpuBapHy-
BAlOT IO BCeM IIporoHaM, ciyxaimm ornopamu CITH, oGecrieunBasi COBMECTHYIO paboTy
TIPOTOHOB € XKEJIE300CTOHHOM IUINTOM, a TAKXKe aHKePOBKY IO €ro KoHiiaM. B coorsercTBIM
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C THUM XPOBOIMTCSH MX pacueT Mo ni. 4.21 u 5.6 Hacrogmux Pexomennanuit. Ecii coBMe-
CTHasl paboTa MPOroHOB C IUIMTON HE YYMTBIBAETCS, TO YKCIO aHKEPOB ONpEAEIAIOT M3
pacyeTa IUIMTH 1o I1. 4.21 ¥ IPUHUMAIOT He MEHee OTHOTO B KaXI0M rodpe 1mo KOHIAM
CITH u He MeHee OTHOTO Yepes IBa rodpa Ha IPOMEXYTOUHBIX OIOpax IIPY HEIIPEPHIBHO-
CTH Ha HHMX HacTHja.

Paccrosaue ot ankepa no xpasg CIIH u rpaHu nmporoHa IoiaXHO OBITh HE MeHee
1,54 (rne d — nuameTp aHKepa), a MEXIOy OCSIMH aHKEpOB B OOHOM rodpe — He
MeHee 70 MM.

JUtMHY aHKepoB ClIeAyeT NPUHUMAaTh PaBHOM BEICOTE IUTATHI 32 BHIYETOM BEIHMIUHBI
3aIUUTHOTO CJIOF OT ToplLia aHKepa A0 IToBepXHOCTH OeToHa. IlIupuHa rodpa st ipHBapKu
aHKEPOB JIOJKHA ObITh He MeHee 50 MM.

3.6. B mosicHMTeIbHOM 3anKCKe K paboYrM YepTexRkaM HeoOXOMMMO YKa3bIBaTh IUIOT~
Hoctb npuMbikanusa CITH x rmporoHaM B MeCTax IpuBapKy BEPTUKANBHBIX aHKEPHBIX CTEp~
XHeH, obecnednBaloLIyIO IIPOYHOCTh CBApKU M OTCYTCTBHE MIPOXOroB HacTwia. Jlomycka-~
eTcs 3a3op He Gornee 0,5 MM.

3.7. IlpuBapka BepTUKATHHBIX AHKEPOB IIPOM3BOIUTCS B COOTBETCTBUM C TpeOOBaHH~
SIMH «PeKoMeHIaliit 10 TEXHOJIOTHH TIPUBAPKU BTaBp ITOJ (PIIIOCOM CTEpXKHEl H OIUHKO~
BaHHOTO NMpodUIMPOBAaHHOIO HACTHIA K CTAIBHBIM KoHCTpykumsmM» (M.: HUMKD, 1984).

3.8. CTHIKM JIUCTOB CTaJIbHOrO NpOoGWIMPOBAHHOTO HACTIIA IO JUTUHE CJIEAYeT BHI~
MOJIHATh Ha IIPOroHax BIIPUTHIK, 6e3 HaXJIeCTKH.

ITo mMprHe JAUCTHI CTHIKYIOT IyTeM HaxjecTKu 60okoBeIX rpaHeit CITH, coenu~
HAS X MeXAY co00i KOMOMHMpPOBAHHBIMH 3aKJenKaMu ¢ iaroM He Goiee 600 MM
(OCT 34-14-017—78, TV 67-74—75).

3.9. /Ing o6miero mwik MECTHOIO YCHIICHHS MTEPEKPBITHA JOIYCKAETCSl yCTAHOBKA IO~
TTOJTHUTENBHOM r'MOKOit apMaTypHl B BUIE OTHCIBHBIX CTEPXHEH, KapKacoB M CETOK, YIH~-
THIBaeMBIX B pacuere. HIDKHME MPOIoIbHEIE CTEPXHU pabodeil apMaTyphl YCTAHARITHUBAIOT B
rodpax CITH 6e3 0Oprisa 1o JyidHe mponera. PaccrosiHue OT KOHIIa THOKOM apMaTyphl 10
xoHna CITH Ha KpaiiHuX omnopax IOJLKHO ObiTh He Oonee 20 mMM. Ilpu HemoctatoyHOM
aHKepOBKe TMOKOM apMaTyphl IIpelyCMaTpUBaIOT JOIOJHUTEIbHEIE aHKEPHI B BUAE 1LANO,
BBICAXKCHHBIX TOJIOBOK, NMPUBAPEHHBIX B KPEeCT KOPOTHIMEHd. PacCTosSsHNE OT CTEpXHsS IO
CTEHOK CTaJIbHOTO ITPOMIINPOBAHHOIO HACTHIIA M HYDKHEH TIOJIKH JOJIXKHO OBITh HE MeHee
20 MM. B Hepa3pe3HBIX IUTATAX MEPEKPHITUSA YCTAHABIUBAIOT BEpXHHE IPOAOIbHBIE CTEPXK-
HH, pacriojiaras X B COOTBETCTBHH C 3MIOPoil MoMeHTOB. IIpu 3TOM JIomycKaercsi 0OphiB
CTepKHEl BepXHeil apMaTyphl B IpoJieTe, HO He ONrXKe YeM B YETBEPTHU IpojieTa OT OCH
OIOPBI.

3.10. IIpu orCyTCTBMM HAIONIOPHOM apMaTypHI IIPOCKTUPYIOT MPOTUBOYCATOYHYIO CETKY,
monoupas ee U3 pacyera 0,02 % rolany cedenus: GeToHa HaJ HACTHIOM, HO He MeHee
YeM CeTKa JIMaMeTPOM 3 MM 13 IpoBOJIOKH Bp-1 ¢ 11aroM crepxHeil B IBYX HalpaBIeHUIX
200 mM. CeTKM paciiofiaraloT ¢ OTCTYIIOM IIO BEpXHEH MOBEPXHOCTU IUIMTHI Ha BEJIMYUHY
3aIIMTHOrO CJIosA GeToHa, paBHOro 15 MM.

3.11. TomuuHy GETOHHOM MOJKM IUIMTHI HEPeKPHITHA Hal NPoGWIMPOBaHHBIM Ha-
CTHJIOM OIpeleISIOT IIYyTeM pacueTa IMPOYHOCTH M AePopMalivH, a TaKXKe, HCXOAS U3 TeX-
HHKO-2KOHOMMYECKUX coobpaxkeHui. OHa IoirkHa OBITh HEe MeHee 30 MM, a IpH OTCYT-
CTBHH B XOHCTPYKILMSIX I10JIa GETOHHOM CTSIXKM — He MeHee 50 MM.

3.12. IIpodunupoBaHHBIN HACTII PEKOMEHAYETCA OPHEHTHPOBATh IMPOKUMH rod-
pamu BHU3. [IpH oTcyTcTBUM rMOKoi apMartypsl gomyckaerca opueHtauus CITH y3kumu
MTOJIKAMU BHHM3.

3.13. TIpu ycTpoiicTBe OTBEPCTHI B TUTUTE CIEAYET NPEIyCMOTPETh AOTOIHUTEIBHYIO
apMmartypy A ycwieHus npuwierajomiux k CITH ydacTkoB NepekpbITUS U 60pTOBYIO OHa-
JIYOKY 110 KOHTYPY OTBEPCTHA, YTO 00ECHEeYUBAET BOZMOXHOCTDb BBIPE3KM HACTHIA.
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Ecmu pasMep oTBepcTUs TIoIepeK HacTHIa He mpesbimaetT 500 MM, TO peKOMEHIYET-
Cs YCUIMBATh IIEPEKPHITHE IIyTEM YCTAHOBKM B IIPUMEIKAIONINX K OTBEPCTHIO rodpax apMa-
TYphl B BUIE IIPOTOJBHBLIX CTEPXKHEH, 3aBOISA MX 33 OCH IIPOTOHOB, & TAKXKE B BHUJE ITOIE-
PEUHEBIX CTEpXKHEM, OKAMIISIOIIMX OTBEPCTUE, 3aBOMA MX 3a IIPEeNeNbl MOAPe3Ku Ha IaBa-
Tpu rodpa ¢ KaXmoii CTopoHkI. [IpoonbHYI0 apMaTypy BHIOHPAIOT U3 YCAOBHS €€ SKBHUBA-
JICHTHOCTH N0 MPOYHOCTH CEYCHHUIO BEIPE3aHHON YacTH NPOQWIMPOBAHHOIO HACTINA.

Ecmu pasmep oTBepctus nonepek rodp Hactwia 6einee 500 MM, To B KOHCTPYKIIMH
TIEPEKPBITHA 110 KOHTYPY OTBEPCTHSA JODKHBI IIPEAyCMaTPUBATHCS TONOJIHATENLHbIE 3JIe-
MeHTHl 0aJJOYHON KJIeTKM, Tepenalonie HArpy3Ky ¢ ociaGleHHOTO OTBepCTHEM YYacTKa
Ha 1porousl. IIpyu 3TOM KOHIIBI HACTHIA KPeIAT K OajikaM aHKEPHBIMU CTEPXKHIMM WIH
CaMOHapPe3aIoIMK OOITaMM.

3.14. IIpu coBMmecTHOI paboTe IUTUTH M OAIKH, YTO MUMEET MECTO IPU YCTPOMCTBE
aHKEpOB 10 II. 3.5 HacTosmx PeKoMeHIaIrit, IPOEKTHPYIOT «<KOMOMHUPOBAHHYIO OaJIKY»,
CeYeHHe KOTOPOY COCTOUT M3 CTANHHOIO IPOTOHA U CBA3AHHOM C HUM MOCPEICTBOM aHKe-
POB MOHOJIMTHO¥ Xe€JI€3006TOHHOM IUIMTHl C BHEUTHEH apMaTypoil M3 CTaIpbHOTrO Npodu-
JIMPOBAHHTO HACTWIIA.

3.15. Ha xpaithux onopax KOMOMHHPOBaBHBIX OaJIOK B C/Iy4ae HeOOXOIUMOCTH CTaBIT
yrnopsl (1. 5.6 HacTosux PekoMeHIaluii), IpUBAPUBAs X IO BepXHEH MOJIKe IPOTOHOB
TaKUM 00pa3oM, YTOOE! IT0 CBOSH BBICOTE OHM JOXOAMIM OO BEPXHEH MOBEpXHOCTH IUTUTHL H
ObUTH IJTMHOM HEe MEHEe IMMPUHBI IIOJKK TIPOroHa. YITOphl HE JOJKHEI UMETh BHICTYTIOB B
TUTOCKOCTH COIIPSDKEHUSI ¢ OETOHOM, CIIOCOOCTBYIONIMX PACKANBIBAHMIO OETOHA.

4. PACYET ILINTBI

4.1. TIpu npoeKTHpOBAaHIN MOHOJMTHBIX XKeIe300¢TOHHBIX IUIMT C IIPHMEHCHHEM
CITH pacueT BRITONHSIOT ISt ABYX CTamuii paGOTHI: BO3BCACHMS M SKCIUTyaTaLiu.

4.2. B cmaduu 603gedenus Hecyleil KOHCTPYKLIMEH SBIAETCA CTATHHOM IPOGIITHPO-
BaHHBI HacTWI. [Ipy pacyeTe onpeaesndioT ero MpOYHOCTh M XECTKOCTD KaK /UL CTATHHOIO
TOHKOCTCHHOTO M3rrbaeMoro 3JieMeHTa, paboTaloluero Ha Harpy3ky oT COOCTBEHHOM Mac-
CBl HACTWIa, MacChl CBEXEYIOXCHHOTO 0eTOHa M MOHTAaXHOM Harpy3Kd, BKIIOYAIOLIEH
Maccy 060pyIoBaHUs | JMIOMiEi B Mpoliecce BO3BEACHHUS NepekpuiTus (Taoi. 2).

Ta6numa 2

XapaxTepucTaka HopMartusHas Kosppunment
Harpyska Ha 1 M2, H MEPErpy3ku
Harpyska or coGcTBeHHOM MacCh TIo TY wmu I'OCT 1,05
HacTHIA
Harpyska oT Macchl CBEXeYI0XEHHOM ITo dopmyne
6eToOHHOH cMecH ¥(hy, + hj.)* 1,2

MoHTaxxHas Harpys3Ka:
MpH BEIIPY3Ke GETOHHOM 2500 1,3
cMecH U3 Oazieif BMECTH-
MocTeio g0 0,8 M3

IpH Moxaye OETOHHOM 500 1,3
cMecH 6ETOHOBONAMH

*y — IUIOTHOCTH OBETOHHOM cMecH; A, — TpUBEcHHAs TOMIIMHA GETOHA B MpelieNiaX BHICOTH CCYeHUsE
HacTuMa; h, — BLICOTA ITOJIKH TaBPOBOTO CEYCHMS ILTATHL.

TpuBenennas TommuHa GeToHa ki, (puc. 4) onpenemriercs o Gopmyie
h, = [(b + b") h,] /(25), ¢y



Tie S, — pacCTosiHMe MeXOy OCIMU rodpos HacTwia, CM.
4.3. Hpounocts CITH npoBepsioT 1 ONOPHBIX U MPOJIETHBEIX CEYCHMIt 10 yCiIo-
BUSM:

M/W_<R,; )
Q/Gth,) < R,, &)

rae M — MakcUMaTbHBIN M3ru0aIoInii MOMEHT OT PACYETHBIX HArpy3oK (1o I1. 4.2 HacTo-
smnx PexoMeHmanmif) Ha | M muMpHEE Hactia, Hm;
W, — pacyeTHBI! MOMEHT COIIPOTHBIEHHA Ha 1 M INMPUHBI HACTIWIA, ONpPENeIIsTeMBIit
10 11. 4.4 Hactostimx Pexomenpanmii, cm3;
0 — MakCHMAaJIBHOC 3HaYCHHE IMOIMEPEYHOM CHIBI OT PACYETHBIX HATPY30K, HPHXO-
Jsuieecss Ha 1 M IIMpHHBI HacTivta, H.

4.4. PacueTHsIit MOMeHT comporuBieHust CITH ompenensior B 3aBUCHMOCTH OT YPOBHS
HAIIPSDKEHUH G, B CKATHIX IOJIKaX rodpos ceyerud. IIp 3TOM yUWTHIBAIOTCS IIPHBEICHHAS
IMMPUHA IUIOCKMX YYACTKOB CXKATHIX IOJIOK (PHUC. 5) HacTWiA b, ;, KOTOPYIO BHIYHMCIISIOT 110
TIpUBENEHHOI HITKe GopMmyie, INIMHA CTEHOK M IIMPWHA PACTIHYTHIX TIONOK ro¢poB:

breg = (879/ \J5,,)1-192¢ /(b [0, )V, “*
The 0, — CcXuMaloulee Hanpsxenue B Hacrwe, MIla, B ieppoM IpUGIMKEHUH paccuu-
THIBAIOT, NMpuHUMad W, nio TY Ha mannsni Tun npoduna CITH wm o Ta6m. 1

s Mapok H80A-674-1,0 (0,9).

; ' | bb | |b . 51
T _..:.l.bl,. P2 TEMTL " 2 o2
L,". T .v‘ v 9 N ‘:\ P 2,
% .. IF B (M '_.J_-.. e | e | | | | ‘ ‘
. ,-'<.'.. HEENDATIRY U PR SHEL |
r r, r r

o CALINN =
b b
SH
Puc. 4. K omnpenenaeHHIO TpUBeIeHHOK Puc. 5. K onpefeneHnI0 UTMPHHBI TUIOCKUX
TOMUKHBI 6ETOHA Y4aCTKOB CXKATHIX TTOJIOK

IIupuHy MIOCKMX Y4ACTKOB CXATHIX IOJIOK HACTUIA b, ONPENIENIOT METOROM ITOCTIE-
OBATENBHOTO MPUOIDKEHUS, TI0Ka pasHUIIA MeXIy MOCASIHUM U MpPeNBIAyIINM 3Haye-
HUAMHE G, He OyneT MeHble 3 %.

4.5. Eciu ynoBieTBOpseTCS YCIOBYIE

o, = M/W, < 34,310 (1/b)?, ®)

TO PacyeTHHIE 3HAYEHMS MOMEHTAa CONPOTHMBICHMS NPUHMMAIOT mo Tabm. 1 [mis mMapok
H80A-674-1,0(0,9)] wm TY na CIIH.

4.6. g HactwioB Mapox H80A-674-1,0 u H80A-674-0,9 momycKaeTcss BRIYUCIISTE
pacyeTHOe 3HaYeHNe MOMEHTa COTIPOTUBIEHMS IT0 HOMOTpamMe (puc. 6), KOTOpas moCTpo-
€Ha C yYeTOM M3MEHeHuA b, B 3TOM ciyyae i CKaThIX Y3KMX IIOJIOK HACTWIA, a IpU
cobmoneHun yciroBus (5) ¥ WIS IIMPOKUX IOJIOK PACYETHBIA MOMEHT COIPOTHBIICHUS
CIIH npuHMMaeTcst paBHBIM MEHBIIEMY 3HAYCHUIO W, 110 TOPU3OHTAIBHBIM YIacTKaM HO-
MOTrpaMM W 1o Ta6m. 1.

Ecmu ycosue (5) He coOmonaeTcst, TO JUIAd ¢KaThIX mupokux nomok u CITH pacyer-
Hblif MOMEHT CONPOTHRJICHUS NPUHMMAIOT IO HUCXOISIIUM BETBSM HOMOIDaMMEI, YIU-
THIBAIOIIMM YCTOMYMBOCTE CXATHIX MOJOK HACTHIA, PABHBEIM MEHBILIEMY 3HAYCHUIO le U
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Puc. 6. HoMorpaMME! IS ompeie/ieH|S
MOMEHTOB COTpOTUBNIEHUA W,

W PacueT BHINOJHSIOT METOJOM IIOCIIENOBATEILHOTO MPpHOIVDKEHMs, TIOKa pasHULIA MEXIY
nocneanM U TIpeABLIYILNM 3HaYeHusiMu W, Oyzier He Gonee 3 %.

4.7. Tlpu pacyere mpormba HacTWIa Ha CTAAVM BO3BEICHMS NEPEKPHITHS NOJIKHO
co0MI0aaTECS YCIIOBUE

1=k, U@ P IINE L) + a<1/200 1, (6)

Tae j; — Tporu® HacCTWiIa IIOA Harpy3Koi B cepeaviHe KpailHero npojera, CM;
k, — KoobduLmeHT, onpeeisieMblii B 3aBUCMMOCTH OT CXeMbl PACKIIafKH HaCTWia
(mnst ogHomposeTHoro Hactuna 0,013, aeyxnposnernoro 0,0091, mis HacTwia €
YCIOM TIPOJNIETOB TpH U Oojee 0,0088);
¢" — HOpMaTWBHas Harpy3ka OT COOCTBEHHOW MacCH HacTHIa, MacChl CBEXeylo-
XEHHOro GeTOHa M MOHTAaXHOI HArpy3KU B COOTBETCTBHM C Tabm. 2, H/M;
[, — pacyeTHHIN MPONET HACTHUNA, CM;
I — pacyeTHBI MOMEHT MHEPLIMH PAacCMaTPUBAEMOIO CeYEHMA HacTWia, olrpele-
JgeMbIi 110 1. 4.8 wim 4.9 HacTosmx PekoMeHmayit;
a — SMIIMpHYEcKas BEIMYHHA, paBHasl [UISI MHOTONPOJIETHLIX HAaCTHIOB 2 MM, IS
onHonpoaeTHsix 0.
4.8. PacueTHplit MOMEHT conpoTHBieHud I, Bxomsuii B dopmyny (6), 3aBUCHT OT
YPOBHS CXHMAIOLIETO HANPSXKEHHs B IT0JKaX HACTWIA M OT HPMBEACHHOH LIMPUHEL b, ,
IIOCKHX YYACTKOB CXATHIX IOJIOK HacTWJIa, ofipeeliieMoii 1o ¢opMyiie

tea = (11317 Jo,)[L - 247t /(b \[5,)], )

Th€ 6, — HanpsXeHWe CXaTHs B HAaCTHIE, B NEPBOM INPUOIMKEHNMM MPUMHMMAETCS IO
HOPMaTHBHO! BeIHYMHE MaKCUMAIbHOrO M3rubaioumiero Momenra M, span
IpoJere.

IIpuBeIeHHYIO IUPUHY MJIOCKUX Y9aCTKOB CXaTbIX MOJ0K CITH BBIYMCISIOT METO-

JIOM TIOCJIEAOBATEIBHOTO MPUOGTVIKEHHS, TI0KAa Pa3HUIA MeXIy IOCHSAHUM M IPEIbIIy-

IMM 3HaYeHUAMH G, He OyeT MeHble 3 %. 1o mony4eHHOMY 3HaYEHHUIO Y, PACCUNTHIBA-

10T sz, KOTODBIM CJIe[yeT IIOIb30BaThCA JIPU OINpPeleIeHUH BEIMYMHBI 1.
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Ecmu ynoBieTBOpsieTCsST YCIOBHE

O < My g/ Wy, < 57,4:10% (1/)2, 8)

e M, oy, — HauGONBIIME U3rHGAIOMIMIA MONOXUTEBHbIA MOMEHT B IIpONeTe OT HOp-
MaTUBHOM Harpy3K¥l, IIpPH KOTOPOI olipenesercs Iporud, 6e3 yuera cober-
BEHHOM MacchHl IUTUTH, H-M,

10 I, npuHuMaroT 1o Tab. 1 [ana mapox H80A-674-1,0 (0,9)] wmu TY na CITH.

4.9. Jina "HactwioB Mapok H80A-674-1,0 u H80A-674-0,9 momyckaercs onpeneaTh
pacyeTHRIT MOMEHT HHEPLKMHM /, 110 HOMOTrpaMMe puc. 7.

IIpum cxaThix y3KKX mMojIKax [ IpuHUMaeTcs 1o Tabut. 1. DTo Xe 3HAYEHUE PACYETHOIO
MOMEHTA MHEPIIMH COXPAHAETCS IIPH CXAThiX IIMPOKUX TIONKAX, ECJIH BHITONHACTCS YCIO-
pae (8) m. 4.8 Hacrosimux Pekomenmammit. Eciu Xe 3T0 ycioBue He COOMOmaercs, TO
PacueTHHI! MOMEHT HHEPIIUH I, OIIpee/IioT 110 HoMorpamMe. IIpu 3ToM cHavasa nonbu-
palor W 10 HUCXOISLIUM BETBIM HOMOIDAMMBI ITyTeM IIOCIIeNOBaTEIbHOTO NPUOIILKe-
HHS, ToKA pa3HUNA C MPeIBIIYINM 3HaYeHeM He Oynetr MeHee 3 %. 3ateM Mo rmocienHe-
MY 3HAYECHHIO sz HaXOISIT G, ¥ COOTBETCTBYIOLIMIA 3TOMY HalpSKCHUIO PacUeTHBIA Mo-
MEHT MHepiwm .

4.10. B crmaduu sxcnayamayu HeCylie it KOHCTPYKIMCH SBISCTCA Xele300¢TOHHas TUTH-
Ta, B Kotopoit CITH ucnons3yerca Kak BHEIHAA paGouast apMarypa. IIpu pacyere IUTUTHI
CIEYET YIUTHIBATE ITOTHYIO PACYETHYIO HarpysKy Ha Hee, BKIIOYas COOCTBEHHYIO Maccy.

4.11. Pacder xene306eTOHHOM TUTHTEI, apMuposaHHoit CITH, mpu oTCyTCTBHH Halo-
TOpHO# pacueTHOH IMOKOI apMaTypel PeKOMEHAYETCsl BBIIONHATE KaK Ui OXHOIPOJIET-
HOMU KoHCTpYKITHK. IIpy 3TOM ONOpHBIE MOMEHTHE, BOCTIDHHMMAaeMble HacTHIOM Ha IIpo-
MEXYTOYHBIX OTIOpax, TAe OH ABMICTC HEIPEPHIBHAIM, TOIYCKASTCH YIHTHIBATh KaK BHe-
LITHIOIO HArpy3Ky, ONpeJe/As 3TH MOMEHTHI 110 CEYCHHUIO HACTWIA U PACYETHBIM COTIPOTUB-
JIEHHSIM JIcTa 0e3 yuyeta GeToHa (puc. 8)

B criyyagx ycTaHOBKM B ILTUTE HaJl OIOPaMM PacueTHOI TMOKOI apMaTyphl, yIOBJET-
Bopsrowel Tpe6opanusM 1. 3.9 HacTosMx PekoMennanuit, onpeaeisioT YCUIMS B IUIATE

W M3
L o} A HR0A-674-1.0(W, )
20050 F—F —1%

\

190 HRAGTEIL N

1801451 —HSOA-T74 (LN S SN o
I (W \ \.“\ \\

170 FH80A-674-0,9(Z) |- N Pt
160140 h ™

~~hd
150 "\\7

M

14035 =
130

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

Puc. 7. HomorpaMMbl 151 OTIpENEICHUA MOMEHTOB HHepimy [

KaK UL Hepaspe3Hod Xeae300eTOHHOM KOHCTPYKIMM, HOMycKas TepepacipeaciicHue
MOMEHTOB B COOTBETCTBMM C TPeOGOBAHUAMHM TPEITMHOCTOMKOCTH.

PacueTHblit IposeT XeNe300eTOHHOM TUIMTH IIPUHMMAIOT PABHBIM PACCTOSHMIO MEXTY
TPOTOHaMM B WX ocaX. TIpy IIMpoKWX onopax HOMYCKaeTcs YMEHBINaTh IPOJET, HO He
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MeHee YeM O BeNVYMHBI, PABHOU MpOJIETY B CBETY MEXIy TPaHSMM CMEXHBIX IIPOTOHOB
mwmoc 100 Mm.

4.12. 3a pacyeTHOE CEYeHHE IUTUTHI B TIpoJieTe NPUHUMAIOT TABPOBOE CeYeHMe LIpH-
HOM TIOJIKU bf> PaBHOH paccrosHuUIo Mexay ocaMu rodppos CITH, u BBICOTOH, paBHOM
Boicote CITH 1 Tomuuue cnos GeToHa Hal BepxHeH IrpaHbio HacTwia (puc. 9).

4.13. Pacyer Xeme306eTOHHOM IUTATHI ¢ BHEIlIHEeH apMaTtypoit B Bue CITH BBINOMHSIOT:

Ha NMPOYHOCTh HOPMATLHEIX M HAKIOHHBIX CCUeHUM TUmuTHl (. 4.12—4.19 Hacrog-
X PexoMenaanmit) 1 aHKepoBKY HacTwia (1. 4.21);

Ha cMsATHE pebep TUIUTEE TI0 TUIOCKOoCTH onop (1. 4.23);

o JecopManisaM — OmpeaesieHHIo mporuba (. 4.24 — 4.29).

Pacyer mmwTh Ha o6pa3zoBaHWe W PAacKpHITHE TPEIMH B pACTAHYTOH 30He OETOHA
cHu3y (c noBepxHocTd 3akphitoil CITH) He npoBomwrcs. st BepxHeil TOBEPXHOCTH OeTO-
Ha HAJOMOPHHIX 30H OH BHIIIOJHSAETCS TONHKO B CIYJasX YCTAHOBKU PacueTHON Hagomop-
HOI T'HOKO# apMaTyphl, CO34AIOLLEN HEPa3pe3HOCTh KOHCTPYKIINH, KaK UIT XeJie300eToH-
HOrO M3rubaeMoro aJIeMeHTa ¢ OOBIYHBIM apMupoBaHueM 6e3 ygera CITH.

b
N > -~
% <
b
q - b
” pd 1
) ! L ! <
M=RW M=RW <
mmxmxmﬂ‘rmmmm) {mmm
JL__I__,L L_______J J— Loe |
Puc, 8 PacyeTHast cxema IUIMTHI TP Puc. 9. PacueTHOE ceueHHe TUTUTH B IpOJIETE
OTCYTCTBHH T'MOKOI apMaTypEl B HATOIIOPHOM (BBILITAMIIOBaHHEBIE (B B CEYEHUHU YCIOBHO

30HE HE MOKA3aHbI)

4.14. TIpu pacuere MPOYHOCTH CEYCHUM IITUTHI HEOOXOMUMO:

Y4UTBIBaTh pabOTy MOHOJHUTHOTO GeTOHA M MPOMIIMPOBAHHOTO HACTWIA, CYMTATh
COTIPOTUBIICHUE GeTOHA PACTSIKEHMIO PABHBIM HYIIO, 4 CONPOTHRICHHE CXATHUIO — DaB-
HBIM PacYeTHOMY COIPOTUBJICHHMIO R, C pABHOMEPHBIM pacIpefeleHUeM HaNpPsSIKeHHH 1o
CXAaTol 30He CEYECHUT,

paccMarpuBath HanpspkeHus B CITH paBHOMepHO pacnpefiefieHHBIMH IO BBICOTE H
PaBHBIMU PaCYETHOMY CONPOTHRICHHIO JHCTOBOH CTamu R, ¢ BBEJECHUEM I HACTUIIA C
pudamu Kosddunuenta ycnopuit pabors v, = 0,8.

HanpsokeHus B THOKO# apMaType IPUMHMMAIOTCS PABHBIMM PACYETHEIM COIIPOTHUBIE-
HHSM R ¥ R, ¢ BBEIECHHEM COOTBETCTBYIOMMX K03((GHILMEHTOB YCIOBHIA paboTHL.

4.15. Pa6oyas BBICOTa Ce9eHMA ki, NOKHA ONpPENE/ATECS KaK PacCTOSHUE OT Kpaii-
HeW CXaTof IpaHW IUIMTHI A0 TOYKM NPIJIOXEHHS PaBHOACUCTBYIOLIEH pacTATHBAIONINX
YCHIUIA B CTAIPHOM DpOGUIAPOBAHHOM HACTIUIE U THOKOM apMatype.
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4.16. I'paHMYHOE 3HAYEHHE OTHOCUTEJIBHOM BBICOTHI CXKAaTOi 30HBI CEUEHUS IUIMTHI
HAX0JAT 110 opMyIre

Cr=0/[1 + R(1 — o/l,1)/c4], ®

Toe o — XapaKTepHCTHKA CXaTol 30HBI (M1 TXenoro 6erona w = 0,85—0,008R,; mrt
GeToHa Ha mopucToM 3amonHuTesre o = 0,8—0,008R,);
R — HawGonplas U3 BEIMYUH PaCYETHBIX COMPOTUBIIEHHM HGeTOHA PaCTIXKEHHIO Ha-
CTWIA WM TubKoit apmarypst, Mlla;
0,p— HAIIpsCKeHMe B apMatype (1. 3.12 CHull 2.03.01-84), MIla.
TTpu moaGope cedeHuit IWMTH pEKOMEHTyeTC CobMIoNaTh yenopHe x < & h . Ecu oHoO
He co0monaeTcst, To BEICOTY CXAaToil 30HBI IIPHU pacyeTe NMPOYHOCTH HOPMATBHEIX CEUeHHIA
IUTATHI ClIEAYeT IPUHUMATh PABHOM TPAaHMIHOMY 3HAYEHMIO X = Eh .
4.17. IIpoyHOCTs HOPMANBHBIX CEYCHWH TUIMTHL B IIPOJIETE 3aBHCHUT OT IIOJIOXCHUA
HEUTpaIbHOU OCH. BO3MOXHEI TpH CiIyyast pacyeTa.

Cayuaii 1. HeifrpanbHad och HaXOMUTCS B IpeAeiiaX TOMIWHBLL HOJNKY IUIMTHL U HE
MEPECEKAET CTEHOK NMpoduamMpoBaHHOTro HacTwia (puc. 10).

b
A *<y Tﬁﬁ'
4 s N\ RxA:
< t/ A;fﬂ/// RI u 3 ._I RA,
p— < —
= ( T TRy
< A, L
S| 3
N — &
A Al

Puc. 10. CxeMa ycHIMit B IPOJIETHOM CeYEHMM IUTATHI MPU PACTIONIOKEHUH HEATPAIBHON OCH B
IIpefesax TOMIIMHE IOJKU TUTHTHI

BBICOTY CXaToil 30HBI CEYeHUs TUIUTHI OIIPEOCIAIOT II0 YPaBHECHHIO
Rbbf X = YanAn + Rajls - RscA’s’ 10)

e ¥, — Ko3(hQUIMEHT yCIOBUI paGoThl MPoQWIMPOBAHHOTO HACTHIA KaK apMaTypHl B
HOPMA&JIBHOM CESYCHUM TUTHUTEL
[Ipu pacyere IIPOYHOCTY CEYESHMS IUTHTHI JOJDKHO COOIIONATHCS YCIOBUE

M, < Rb.(h,— 05 + R A" (h,— a’), 11

span

rme M

span
Cuyuait 2. HeiitpanbHasd oCh HAXOTUTCS B TIpeesiax BHICOTHI peOep IUINTEl U Iepece-
KaeT CTeHKU NMpodMpoBaHHOro Hactmwia (puc. 11).
BrICOTY CcXXaToil 30HBI TUTUTHI OTIPECTISIOT U3 YpaBHEHMS
R[b'x + (b,— b)) h/] +y,R, [4, +2t(x — k)] + R A=

=1,R, [47, + 2t (h, + hy— 0] + RA, (12)

— U3rubaolMii MOMEHT B paccMarpuBacMOM CCUYCHUH ILIUTHI, H-Mm.

toe A’,— Tnowans ceYeHust BEpXHEH MONKH OomHOTO rodpa HacTwia, cMm; A”, — TO Xe,
HIDKHEW TIOJIKU.
ITpu pacyeTe MPOYHOCTH CEYECHHS! IUIUTHI JO/DKHO COOIIONATHECS YCIOBHE

M, < RS, + VR[S, +1(x—h)2+1(h—x)?+ 8]+ RS, + RS, (13)

SpH v 24
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Puc. 11. Cxema ycuamii B IPONETHOM CEYEHHM IUIUTHL IIPH PACIIONIOXEHHUH
HEHUTPAJIBLHOHI OCH B IIpeAenax pebpa ceueHus

a b R,
T - x=h T
A -
7 > fa— R A
=
< ] L — 1R}
—} R A,
l————— 4 3 E"-_’YanA”n
W

Puc. 12, CxeMa yowiTiit B IPOJIETHOM CEUEHWH TUIMTHL TIPH PACTIONOXESHUHN
HeltrpanbHOM ocu B monke CITH

e S, — CTaTWYECKUi MOMEHT ILIOIIANM CEYESHMS CXKATOrO OETOHA OTHOCUTENHHO
OCH X, CM°;
S, > §”,— cTarMyecKue MOMEHTHI IUIOIaI¥ COOTBETCTBEHHO BEDXHEH M HIDKHEH
monok CITH oTHOCHTENBHO OCH X, CM3;
Sy 8’ — CTaTUYECKHe MOMEHTHI IUTOIIATH COOTBETCTBEHHO PACTSHYTOM M CXaTOM
apMaTyphl OTHOCHTEIBHO OCH X, CM°.

Cayyaii 3. HeitrpanbHast och HaXOAUTCS Ha YPOBHE BepXHe IIONKHM MPpOdUIMpOBaH-
HOT'0 HacTWIA X = hf (puc. 12).
Ilpu pacueTe MPOYHOCTH CEUECHMS TUIUTEI HOJDKHO COOMIONATHCS YCIOBHE

M, <O05Rb-H*;+ v R (A" h, + th) +

span

+RA, (h, — a) + R A, (h,— a’). (14)

Ecyv 1pu onpeieNIeHuH BBICOTHI CXKaTol 30HEI 1o dopmyne (10) x > A,, a mo dop-
myre (12) x < h;, TO IPOYHOCTH HOPMAJIBHOTO CEYECHHS ILTUTHI OIPEACIIAIOT IO CIIYYalo 3.

4.18. PacyeT IpOYHOCTH HOPMAIbHBIX CEYSHUI IUTUTH HA €€ IPOMEXYTOYHEIX OTO-
pax BHIIIOJHSAETCS TOJBKO B CIyYasX YCTAHOBKM pacyeTHON HaXOMOPHOM THOKOoM apMa-
TYphI, obecrieunBamonleit Hepa3pe3HOCTh KOHCTPYKIMH. [IpOYHOCTP HOPMAJIBHBIX Ceve-
HUH IUIMTHL OTIPEAENAIOT KakK I cedeHUH Xene300eTOHHBIX 3IEMEHTOB, apMIPOBaH-
HBIX THOKOM apmaTtypoit, mo CHwull 2.03.01-84 Ge3 yyera crajibHOTO MPOPIIMPOBAHHO-
T'o HacTHJA.

4.19. IIpo9HOCTh CEUEHUIA, HAKJIIOHHBIX K MPOAOAbHON OCH ILTUTHI MIEPEKPBITHSL,
PACCYUTHIBAIOT Ha AECTBUE IONEPEYHOM CUIBL. YTOJI HAKIIOHHOM TpellWHb IPpUHMMA-
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Puc. 13. CxeMa yCHIMii B HAK/IOHHOM CEYCHHMH Puc. 14. Cxema ycwitii Ipd pacyere no
IUTMTHI TIPH pacyeTe ero MPOYHOCTH Ha NIPOYHOCTH aHKEPOBKH
JNEHCTBUE TIONEPEYHOM CHUIB 1 — nporon; 2 — aHKep; 3 — CTa/MbHOMK

npo@UINPOBaHHEIA HACTH

eTcs paBHBIM 45° K ropusoHTanbHoi ocu (puc. 13). TIpu 3ToM IOMKHBI COOMIOAATHCA
YCJIOBUS:

O<17Rh2t+ 3R A, + O (15)
0<0,3¢,,0, Ry (b + "/ Dh,, (16)
tne 0,17R k2t —monepedHoe ycuine, BOCIPUHUMAEMOE CTCHKaMU HACTHIA B OJHOM
rodpe;
IR A, — CyMMa IIONepeYHbIX YCWINM, BOCTIPUHAMAEMBIX TIONICPEYHBIMM CTEP-
XHAMH, TepeceKaonMy HAKIIOHHOE CEUCHUE,
0, — MOMEpPEeYHoe YCWINE, BOCIPUHUMAEMOe OETOHOM;
9, U@,  — Koapdurments, npuruMaemsle o CHulIT 2.03.01-84.

ITonepeunoe ycunue Q,, BOCHPUHIMaeMoe G€TOHOM, OIpelesisioT Ho dopmymne
0, = {[9, (1 + 9+ @ )R,(b+ b)/2112}/h

Q, = {[9, (1 +9,) Rb+ b")/21}/h, an

e @ (1+ ot 0,) — ko3 dunmenTsl, mpuHuMaemsie o CHulI 2.03.01-84, sonu-
MBIC TIPU HaJIMYMU TIONICPEYHOM apMaTypHhl;
@, (1+9,) — koaddumentsl, mpuHuMaeMsle o CHull 2.03.01-84, sronu-
MBIE TIPY OTCYTCTBUH MOMEPEYHOM apMaTypHl.

4.20. Ilpu TMHaAMMYECKUX BO3NECUCTBUAX B pacyere Ha MPOYHOCTh HOPMAJIBHEIX U Ha-
KITOHHBIX cedeHMit Mt B dopmynsl (10) 1 (12)—(15) BBOAKMTCS JOTIOMHUTENBHBIA KO-
abbuumenT ycnoBuil paboThl, CHUDKAIOIIHNIA PacYeTHOE COIPOTHRIEHHE NPpOodIIMpOBaH-
HOTO HacTIUIa B 32BUCHMOCTH OT KO3(hpUIHMEHTa ACHMMETPUH LIMKIA, p: pu p = 0,7 y, =
=0,6;mpup =08y, =0,7;mpup=09y, =L

KoaddumenT ycnosuii paGoTsl, CHIDKAIOUIMIA PacYeTHOE COMPOTUBICHHE TMOKOM
apMaTyphl NpU AMHAMWYECKUX Bos3aeHcTBHAX, npuanMaercda o CHull 2.03.01-84.

4.21. Ilpoynocts aHkeposku CITH B GeToHe oIpeneidioT LIS KPaiiHUX HpONETOB
IUTMTHI, CIUTASA OT KOHIIOB 2JIEMEHTOB HACTIIA Ha CBOOOIHBIX OITOpax.

Pacyer aHKepOBKY BHITOJHSIOT U1 HOPMAJIBHOTO CEYEHMs TUTMTEL B MECTE HAMOOMb-
LIET0 U3rHOaIOIero MOMEHTA, B YETBEPTH IPOJIETa H B MECTaX IPHIOXEHNI COCPENOTO-
YeHHBIX Harpy3ok. IIpH 3ToM IOJDKHO COGMIONATECA YCIOBHE
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waan S (Tan + Tﬂf) zfl + manRsAszs’ (18)

rne T, — CONPOTHBICHHE aHKEPOBKM CIBUTY Ha Ofopax Io KOHIaM Hactivia, H;
an

Tnf — cormpotusneHre pudoB, pacrnonoxeHHbX Ha ctenkax CITH, casury, H;

Z,pZ,— DACCTOSTHUSA OT PABHOAEHCTBYIOLICH YCHIIHS CXXaTHsl B CEYEHMM COOTBETCTBEHHO
JIO PAaBHOAEHCTBYIONIEH YCHIMS PAaCTAXCHHS B CEYCHUHM HACTHIA U B THOKOM
apmatype, cM (puc. 14) npu onpenenenuu x no popmynam (10) u (12);

m,, — K03(pUIIMeHT YCIOBHIA pabOThl aHKEPOBKH CTEPXHEBOM apMaTypBI; IIPH paccTo-
STHHY pacCMaTpHUBacMOro HOPMATbHOTO CEYeHMst OT KOHIIA CTepxXHS L—A (cM.
puc. 16), papHoM wiu Goliee ITAHEI 30HBI aHKEPOBKM apMaTypHl, 1, = 1, Ipu
MeHbllieM paccTosiHum m,, = (L — h)/1,,.

ConpoTuBieHne aHKepoBKM T, MPUHUMAETCA MEHBIIUM U3 TPEX YCIOBUIL:

1) Tanl = klknanAanRsa’ (19)

e k; — Ko3(pdHLIEeHT, NPHHIMAEMBIH IIpH y4eTe COBMECTHOM paGoThl IUIUTHE C Gall-
Kol (k, = 0,8) u ipu pacyete Ganku 6€3 yyeTa COBMECTHOM paGoTHI C [UTHTOM
(e = 1);
k — xoadduikenT, onpeaengeMslii mo gopmyine

k =(4,753R,) /(1 + 0,154, )R, 1; (20)

n,, — YMCJIO BEPTHKAIBHBIX CTePXHEBLIX aHKEPOB B OMHOM rodpe Ha KOHIE HaCTHIIa;
Aa,l — IUIOIIANb CEeYCHMST OMHOrO BEPTHKAIBHOTO CTEPXHEBOrO aHKepa, cMZ;

DT, = RI 1 [03)

roe /,,t — miomansk Ce4eHUs HACTHNA, paccyuThiBaeMast Ha BeipeiBanHe CITH sokpyr
aHKepOB M ompejefiseMasd B COOTBETCTBUM C YHCIOM aHKEPOB M MIX Pacloio-
XEHHEM IIO pHC. 15;

)T, = R(b+ k). (22)

CornpoTtusineHue pudop Tnf onpenensior mo dopmyie
T".f= O,SR,,A,fn s 23)

i
e Anf — IIomagsk cMATHs GeToHa 110 GOKOBOIA moBepxHocTH ogHoro puda (wia CITH
Mmapox H80A-674-1,0 u H80A-674-0,9 pasna 0,5 cM?);
n,; — 4UCIO pudoB Ha cteHKax ogHoro rodpa CITH nmo miuse yyacTka HACTWIA OT
paccMaTprBaeMoro ceyeHUs 1o 6mmkaiinero KoHna (puc. 16).
IIpy Hamu4Ku B peGpax IUIATHI THOKOM apMaTyphl YUCJIO BBOAMMEIX B pacueT pugoB
TIPYMHUMAETCA IO JUTHHE yJacTKa, YMEHBIICHHOM Ha BBICOTY Ce€UeHMsl TUTMTEL
4.22. AHKepOoBKY r'mOKoi apMaTyphl npoBepsior mo CHull 2.03.01-84. Eciu nonHag
aHKepoBKa T'MOKOM apMarypel He obeclieYdBaeTcs, TO €€ pacyeTHOE COIPOTHRICHHE B
dbopMyne yMEeHBIIAIOT.
4.23. OnopHble KOHIBI pebep IUIMTH PACCUMTHIBAIOT HAa CMATHE (MECTHOE CKATHE).
IIpy 3TOM IOMXKHO YIOBNETBOPATHLCS YCIOBUE

N<0,5RA,. (24)
3meck N — omnopHasd peakims Ha oguH rodp, H;
Ay, — IUIOmaAb cMITUS (MECTHOIO CXaTHs), CM2, ompeensieMast o GopMyse
A, = ba,

foc
rie b — mupuHa pebpa IT0 HU3Y TaBPOBOTO CEYEHHUS IUTHTHI, CM;
a — JJIMHA IVIOLIAAKU ONUpaHusA, paBHas IIHPHUHE MPOTOHA, CM.
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a) 6) B)

H-

Puc. 15. K onpenenenuio V,,
1 — 6anka; 2 — HacTwi; d — nuaMerp aHKepa
(st cryqaes au 6 I, = 2a + 3d; pa cnyvas 6 U, = a, + a, + b, + 3d)

L !
7 1 t 1
) =iy ¢ 74’_“
T G P e
1.‘\annnn"do s
L—h 17 ny=4

Puc. 16. Pactionoxenue pucdos Ha creHkax CITH mo ero KoHnam

I — I — cedeHUE 1O MPOJIETY HACTIIA B MECTe HaMOOIBINETO U3rubalo-
IEr0 MOMEHTA, B YETBEPTH IIPOJIETA, B MECTaX NPWIOXECHHS COCPENO-
TOYEHHBIX CWI; [ — CTaIbHOM NpodunupoBaHHEIH HACTHN; 2 — BbiUl-
TaMIoBaHHbIC pUbBL; L — [UIHHA Y9acTKa pacToNoXeHus pudos Ha
CTeHKaX HACTIUIA, YYMTHIBACMbIX B PACYeTe €ro0 aHKEPOBKH II0
dbopmyre (23)

4.24. TTporu® 1ummTH IePEKPHITHS PACCIUTHIBAIOT 110 hopmyre
Jon = e T frga < 1/1501, 25)

e f, — TIporuG Xkele300eTOHHO IUIMTH IEPEKPHITHA OT ASHCTBHUS HATPY3OK B CTAIMEA
9KCILTyaTalluu (Oe3 yyeTa COOCTBEHHOM MacCEHI), CM;
Joqs— POTIONMHUTENBHELA IIPOTHG 2Kee306eTOHHOMN IUTUTHI BCIIEACTBUE ONATANBOCTH
aHKEPHBIX CBA3EH, CM.
4.25, Pacuer mporuba xee306eTOHHOIM IMTEL, apMupoBanuoii CITH, BrmomaseTca
1o ¢bopMyJIaM CTPOUTENBHON MeXaHMKU. TIpH HAIMYHMM pacyeTHOM HANOITOPHOM rMOKOM
apMarypsl, co3faloleil Hepa3pe3HOCTh TepeKPHITHS, PACYET IIPOTHOA PEKOMEHAYETCS BhI-
TIONIHATD KaK Ui Hepa3pe3Ho KOHCTPYKIIUM.
IIpu oTCyTCTBUM HAIOIIOpHONW THUGKOM apMaTyphl TIPOTHO XeNe300eTOHHOM IUTUTH
TIEPEKPEITHS ONPENeNIeTCs KaK U1 OTHOTIPONETHOI CBOGOMHO ONMPAIOMIECHC KOHCTPYK-
uuy o dbopmyiie

fre = /Dl 2, (26)
rae 1/r — pacyeTHas KpUBH3HA IUIMTHI Ha Y4acTKe C HaMOGONMBIIMM HM3rHOaIoIIUM MO-
MEHTOM;
s — Koa(hdHIMeHT, pacCYNTHBAEMEBI IO Ta6I. 3.
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Tabanwuwma 3

CxeMa TPIWIOXKEHUS HAIPY3KHA s
(14
&2 1/12
14 (14 G —a)24
m m 5/48
(F—2)
(T 9 18
/' ya—— Y

JIONOMHUTENbHBINA TPOTHO Xe1e3006TOHHOM IIIUTHE J g PEKOMEHIYETCSL OTIPENETIATE
KaK JUIL OJHOIMPOJETHOM GANKM ¢ MOMEHTaMU Ha omnopax 1o gopMmyne (26), mpuHuMasg
Koacddurmenr s = 1/8.

4.26. KpususHy, 3HaueH!e KOTOPOil BXOMWT B (GOPMYINHI A pacdera Mporuda, BHI-
qUCSIOT o dopMyne

1/r = (My,an®s,) /Uyea Ep®s ) Q@7
yi (S Mwan — HaubOoNbIUMIt M3rUGAIOINMIL TIONOKHUTENBHBIA MOMEHT B IPOJIETE OT HOP-
MaTUBHOM Harpy3Kd, IIDA KOTOpOil ommpemensgercs nporud, 6e3 ydera
COOCTBEHHOM Macchl IIMTH, H-M;
L, — MOMEHT MHEPUUN [IPUBEIEHHOIO CEYCHUS TUTUTEL B TIpoJeTe 1o 1. 4.28

# 4.29 "HacTosmmx PekoMeHparni, cm4;

®p> @5, — KO09GQOUUUEHTH, YIUTHIBAIOIME BIUSHWE COOTBETCTBEHHO KPATKOBpE-
MEHHOU M INWTeNbHON mon3yyectn GetoHa, npuHuMaemsbie mo CHull
2.03.01-84.
Ecmut ipu pacuere Iporu6a yIUTHIBAIOTCS. KPATKOBPEMEHHBIE U IUTHTEbHBIE HATPy3-
K#, TO pacyeTHas KPUBU3HA NMPUHHUMAETCS PaBHOM CyMMe KpPHMBH3H, ONpEAEIIIEMBIX
110 hopMyIie pasneabHO I U3ruba Harpy3KaMHi KPaTKOBPEMEHHOTO ¥ JUIMTEIILHOTO Jeifc-
TBUSL:

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

4.27. [lonoMHATENbHYIO KPUBU3HY 1/7,,,, OOYCNOBIEHHYIO IOAATIMBOCTBIO aHKEP-
HHIX, CBS3eif, TI0 KOTOPO# ONpeAesieTcss JOUONHUTEIbHBI MPOru0 IUIATHI, BREMUACIIIOT

no ¢opmyse
1/7,00 = kK'8/(0,751h,). (29)

3meck k' — x03(pPULMEHT, IPHHMMAEMBIA PaBHBIM 2 U1 OOHOIIPOJIETHBIX IUMT; 1,5 U 1 —
COOTBETCTBEHHO I KPailHUX M CPEMHUX IIPOJIETOB Hepaspe3HbIX WmT; 1,5 —

JUI CpeNHMX NPOJIETOB Hepa3pesHbiX IUTHT, SRysmomxest Kpaimvu mst CIIH;
A — CHBUT HACTWIA OTHOCHTEIHLHO GETOHA, PaCCUMTHIBaEMBIA Mo dopMyre
A=(M,, AN/ Telh, — 0,5%) - (4, + A)], (30)
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rae €, — KO3(Q UIMEHT KECTKOCTU aHKepa, ONpefensgeMblil o GpopMyiie
e, = 0,15n,,dE,; 3D

n,, — YMCJIO BEPTHKAIBHBIX aHKEPHBIX CTEPXHEH B OXHOM rodpe Ha paccMaTpuBae-
MOoii orope.
4.28. MoMEHT WHEPUMH NPUBEAEHHOTO CeYeHMS IUTUTHL B IIPOJETE CIEAYET OMpere-
JIITh OTHOCHTENILHO €r0 LIEHTPA TSOKECTH, NMPHHUMAas KO3(@UIMEHTE IPUBEICHMS IUI0-
Iam¥ ceveHMs apMaTyphl K IUIOMIami GETOHA o, M O, PaBHBIMY OTHOIUEHHSIM MOMIYJIeil
YIPYTOCTH:

a, = E/E; (32)
o, = E/E, (33)

IIpu pacueTe MOMEHTA MHEPLIMH IIPUBEACHHOTO CEYEHHS ILIHTHI IUIOINAAb PacTAHY-
TOro 0€TOHA MCKINIOYAIOT, T0JIarast BO3MOXHOCTh OOpA30BaHMS B HEM TPELIMH.

4.29. TlonoxeHue LEHTPa TLKECTH IIPHUBEACHHOTO CCYEHUS TUIMTHI, 3aHHMAEMOeE
OTHOCHUTENBHO KpaifHell cxaTolf rpaHu OeTOHA X, MOXHO OTIpEeNaTh o CAeayIomuM Gop-
MyJIam:

a) ecm HeiTpajgbHAsA JUHMS, Ha KOTOPOW HAXOMUTCSA LIEHTP TKECTH IIPHBEINCH-
HOIO CEYeHMsI, He mepecekaeT pebpa IUINTH, TO

X = ~(Lpg / b) + (A /) + (25 [ by), (34)
roe XA, — CyMMa NpHBEJCHHBIX IUIOMIANCH CEYEHMsS apMaTyphl, CM%;
S,eq — CTaTMYECKMI MOMEHT IUTOLIANM A,,, OTHOCUTENIEHO KpaifHeH CXaToi rpaHu

ceyeHMs IUTMTHI, CM3;
6) ecu HeHTpaibHasA JIMHUS IlepecekaeT pedpo IUMTH, TO

X = (g [ B) + 2y /B + (2574 / b), 35)

rne ZA’,; — CyMMa IPUBENEHHBIX IUTOIIANEH CEYEHHA apMaTyphI M IUTOIIAH CBECOB TaB-
POBOTO CeYeHMsI GETOHA ILUIKTHL, CM?,
S%,g — MATMYeCKHii MOMEHT ILTOIamu A’ ; OTHOCUTEILHO KpaliHeli cxaToil rpaHu
CeYeHMs IUINTHI, CM3;
B) eClM HelTpaTbHas TMHMS COBIIANACT C HYDKHEH IPaHbIo MOMKM IUIMTHL, TO X = hf
CymMMy NmpUBENEHHBIX IUTOIIAfieH ceYeHusd 24, U A’ ; BLIMUCIAIOT 1o HOopMyIiaM:

2“‘4)'ezi = Anan + Asa‘s + A,sas; (36)
SA = A0, + Aa, + Ao + A, (37)
Toe ,b — TUIONIANb CBECOB O€TOHA TAaBPOBOTI'O CCUYCHUS, CMZ',

a,, O, — PacCYMTHIBAIOT Mo popMynam (32) u (33) 1. 4.28 HacTosiuux PexoMeHIALMIA.

5. PACYET KOMBUHUPOBAHHOM BAJIKHA

5.1. Pacyer KOMOMHHAPOBaHHBIX 00K, KaK Y IUIATHI, BHIIONHSIOT BT ABYX CTamwii
pabOTHI: BO3BENECHUS M SKCIUTyaTalluu.

a) ¢ crmaduu 603éedenus (10 Habopa GETOHOM IUTUTHI KyOUKOBOU ripoutoctd 10 MITa)
CTATBHOM TIPOTOH PaCCYUTHIBAIOT B COOTBETCTBUM C TpeboBanmsamMu CHuII I1-23-81 «Cranb-
Hble KOHCTPYKIIMM» HAa HArpy3KH cornacHo ykasaHusaM rapsl CHull III-15-76 «beroH-
HbIE U XeJie300e TOHHbIE KOHCTPYKIIMY MOHONMUTHBIe». [IpH 3TOM pacyeTHOE COIPOTHUBIIE-
HHe CTAM TPUHHUMAIOT ¢ K03 duitmeHToM ycnosuit padotsl 0,9;
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©) & cmaduu 3xcnayamayuu KOMOWHMPOBAHHBIE OIKM PAaCCUMTHIBAIOT B COOTBET-
CTBHM C YKa3aHUSMHU HACTOSIHNETO paslelia.

5.2. Pacuer npouHOCTH KOMOWHMPOBAHHOW GalkW B CTANMM SKCIUIYaTallMy peKo-
MEH/IyeTCS BHITOIHATE:

a) IJiA MPOToHA, BXONSINETO B COCTaB KOMOMHMpPOBAaHHOU OANKHM, — KaK CTAJILHOM
KOHCTPYKIIUM B COOTBETCTBUM C yKasaHusMH riaBbl CHull 11-23-81 Ha Bo3meiicrsue u3-
rubarolnero MOMeHTa Msg ¥ TIPOAONbHOM cuibl pacTsokenusa T (puc. 17), ompenensgeMbIx
COITIacHO TpeGoBaHUAM M. 5.3 1 5.4 HacTtogmux PekoMeHIAIIMIA,

6) VIS MONKY IUIMTHL MEPEKPHITHA KaK GETOHHOM WIM XeJe3006TOHHOM KOHCT-
PYKUMHM — Ha BHEUIEHTPEHHOE CXAaTHE€ IO HOPMAJIBHOMY CEUEHHIO B COOTBETCTBHM CO
CHulIT 2.03.01-84 ot Bo3neHCTBIA HITMGAIOMETO MOMEHTa M, M OCEBOMH CHIIBI CXaTUSA
T, onpenensieMbIX COTMIACHO YKa3aHMUAIM 1. 5.3 u 5.4;

B) I COCAWHEHMS IUMMTHL C IIPOTOHOM (aHKEpPHBIE CBS3M) — B COOTBETCTBHH C
YKa3aHMSAMH I1. 5.6.

Q"\
K3

Puc. 17. Cxema ycunuii B KOMGHHHPOBAHHOM Ganke
1 — GeronHas NONKA TUIMATHL, 2 — aHKep; 3 — CTAIbHOM NPOroH

5.3. IIpomonpHBEe yCHIIMSA PAacTSDKEHHs B IPOrOHE W CXAaTHSA B IOJIKE IUTUTHL IO
HOPMaJIbHBIM CE€YEHUAM KOMOMHIPOBAHHON OAIKM IPUHUMAIOTCS PABHBIMH YCIIIMIO CBHTA
TIO MX CBSI3SIM:

T= VMo, (Bl + E L1, (38)

TI€ Vv — pPacCTOSHUE MEXIY IICHTPaMM TSDKECTH IIPOrOHA M IOJKH IUTUTHI, CM;
k, — xos3dunenT, YINTHBAOIMI BIMSHUE BUIA HATPY3KU M MOJATIMBOCTH CBS-
3eil MporoHa ¢ IUIMTOM, KOTOPHIM onpelensercs Mo Tabi. 4 B 3aBUCHMOCTH OT
XECTKOCTH TUTUTHL,
Y — BEJMYHHA, IolydaeMas mo dhopMmyne

Y= V(EAY + V(EA) + V/(E]T, + ElL). (39)

3nayenue koahduuuenra k, 8 dopmyrne (38) onpeaensior no Tabn. 4 B 3aBUCKMOCTH
OT BEIMYUHEI A, KOTOPYIO HaxondaT 1o dopmyre

A= e, (40)

3mech €, = (g,n,,)/;
&,, = kdE,,
e £, — NOTOHHBIA KO3(P@GUIHMEHT XKECTKOCTH;

€,, — K0()OUIMEHT XECTKOCTH BEPTUKATBHOIO aHKEpa Ha CIIBHT;
n,, — YHMCIO CTEPXHEBBIX aHKEPOB B OHOM ro)pe HaCTHIA;
u — mIar Mexmay ocsaMu roppoB HacTHIA, CM;
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k, — xosdduient ycnopuit paGoTH, TIpUHAMaeMblii paBHeM 0,13 npu opueHTa-
LUK HACTUIA IIIPOKUMHU ITOJIKaMU BHH3.
5.4. VzruGaiomue MOMEHTEI B TIPOTOHE Msg ¥ B IOJIKE TUTATE M, HaxXo#sT o Gopmy-
IaMm:

M, = (M~ TVEJ)/(EL, + E,lL); (41)
M, =M — TWELJ/E, + E,lL), (42)

rae v U T — Berancisor mo ¢opMyne (38) m. 5.3.

5.5. IilupuHy NONKYA TUTMTHI by, BBONUMYIO B pacyeT IPOJHOCTH HOPMAaTIbHBIX CEYCHMIH
KOMOMHIPOBaHHOM GaJIKi, OIpeesIOT B COOTBETCTBIH C yKaszanusMu CHulIl 2.03.01-84.

B 30ne oTBepeTHil B IUTMTE MIMPYHA €€ TIOJIKM YMEHbINAeTCS Ha BEJIMYUHY HOXPE3KU
otBepcTreM. OcnabeHne IUTMTH HOAPE3KOoi MOXHO KOMITEHCHPOBATh YCTAHOBKOM apMaTy-
PBL BIONH [IPOJIETa KOMOMHMPOBAHHOW GaNKyl, BKIIIOYAEMOM B paGOTy IMOJIKM IUIMTHL Ha
cXaTue.

5.6. IIpoyHOCTH COEAMHEHM IIPOTOHA C ILTUTOM 00ecreunBaercs Ipy COOMOAeHUY
YCIIOBHS

T = T, (43)
rme 7, — cHBHTraiollee YCWIAE, NpUXoIsiieecss Ha Haubojiee HANPSIKEHHYIO aHKep-
HYIO CBsI3b IIPOTOHA C IUIMTOM (KpaitHee OT omopH pebpo rutuThr), H;
T,, — TPOYHOCThL aHKepHOH cBaAsu, H.
Capuratoiee yewnie 7 BRIMHCIIAIOT 110 GopMyie
Ty = vRuk /IWE], + EL)], (44)

roe v, v, Esg, E,, Isg, I, u — NpUHUMAIOTCA 110 I1. 5.3;

R — onopHas peakimsa KOMOMHHpOBaHHOI Gamku, H;
k. — xo3ddupent, onpenenseMslit 1o Tabi. 4.

T

Taobnuuna 4

Tun Harpysku
Py 7
EE =

Al

k, npn k, npu k, npn k, npn

x=12 k. x=13 x=12 k. x=1 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 0,318 0,99
12 0,944 0,83 0,872 0,966 0,98 0,333 1
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Oxonyanue mabauyst 4

Twm Harpysku
bp p '1)
Ei 12
I/31/31/3 Y
A
k, ipu k, ipn k, ipn k, npn
x=1p2 k. x=13 x=12 k. x=12 k.
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

[MpovHOCTH aHKEepHOM cBa3n T, BEIGHPAIOT MEHBIIEH U3 TPEX YCAOBHIA BO3MOXHOIO
an Tb u Tbl) :
1) Mo MPOYHOCTH BEPTUKANBHBIX CTCPXHEBBIX aHKEPOB

T =m kp‘Rs antan> (45)

HcUepIaHus ee Hecylllelt criocoGuocTu (77,

rae  m, — Ko3)QUUMEHT YCIOBUHA PabOTHI (mp = 1 Ui IPOTOHOB, Haj KOTOPHIMH Ha-
CTWI HEeNpepHIBHBIN, U U1 TIPOTOHOB, HA KOTOPBIE OTIMPAIOTCS €ro KOHIIEL,
[IpY HUIMYUM HAJOMOPHON TMOKOI apMaTyphl, ofecrieyupaionieii Hepaspes-
HOCTb TUTUTBI TIEPEKPBITASE; 7, = 0,8 =14 MPOrOHOB HACTHIA, Ha KOTOPEHIE
ONMPAIOTCst €r0 KOHIIbI, TIPA OTCYTCTBHM PAacYETHON HAIONIOPHON apMAaTyphHI B
TUTATE);
n, — YHCIIO CTEPXHEBBIX aHKepoB B ofHOM ro¢pe CIIH;

kp — ko3 duImeHT, onpeaeadeMblii 10 Gopmyie

k, =4,753R, 40,56 + 5) / b, /1(1+0,34,,)(0,1n,, +0,9)R, ; (46)
1
:.- -1
. A

HE

///’%45/? /7//

- A

v
S| b
=

g

Puc. 18. K onpeneneHuI0O IUIOIATH MPOEKIMH Tea BBIKAIBIBAHNSA GeTOHA
Ha TOPU3OHTAIBHYIO IUIOCKOCTD A,
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2) 10 BBHIKANBIBAHMIO OETOHA BOKPYT aHKEPHBIX CTEPXKHEH
T,=1,7R,A,, “n
rie A — IUIOLIAAh NPOCKITMU Tejla BEIKANBIBAHMS 6eTOHA HAa TOPH3OHTAIBHYIO IDIOC-

‘ KocTh, cM? [4, = b’ (a, + 2h)) — h,(b—b)] (puc.18);
3) 1o cpe3y GeToHA aHKEPHBIMHM CTEPXHAMM BIOJb NMPOTOHA

T, = RA'n, (48)
rae A’, — Iomank cedeHus IUTMTH MO MpHHe oxHoro rodpa CITH, cM?;
A — YHUCIO IUIOCKOCTEM cpe3a Wit omHoro psana (n = 1), uia asyx u Goyee psANOB

aHkepoB (n = 2).

Ecmu ycnosue (43) He cobmonmaercs, To cleayeT IA00 YBEIIMIUBAThL JUaMETP aHKep-
HBIX CTEPXHEH M X YHCIIO, MO0 MOCTaBUTH YIIOPHI B COOTBETCTBHMM C YKA3aHUAMH II. 3.15
Hacrogimx PexoMermarmii.

5.7. Ecim nipy pOeKTpOBaHMA KOMOUHMPOBAHHBIX 0AJIOK IIPHESATHI YCIOBUS: 1) crans-
HBIE TIPOFOHHI BHIIONHSIOTCS M3 NpokaTHBIX npodwieii; 2) CITH opueHTHpoBaH MIMPOK¥-
MU TIONKaMY BHU3; 3) aHKCDHBIE CTEPXHU TUaMETpoM He Gomee 14 mM; 4) ycuime caBura
Ha OIIHY aHKEPHYIO CBsI3b 1) M €€ PoYHOCTh T, paccaMTaHHas COIacHo II. 5.6, pasmmda-
1o1cs He Gostee weM Ha 20 %, TO IMPOYHOCTH HOPMANBHBLIX CEYEHMI KOMOMHUPOBAHHBIX
GaJIoK FOIYCKAETCsl BHIYMCIATH 1O ¢GopMyNaM, NPUBEICHHBIM HIDKE, B 3aBHCUMOCTH OT
COOTHOIIICHH BEJIMYMH HeCyHIe#l CIIOCOGHOCTH:

a) CTAJIBHOTO IIPOI'OHA HA PacTsKCHHeE

Ny = Ry (49)
6) OeTOHHOH NOJK! IUMTH Ha CXaTHe
N, = Rbhs (50)

B) CBA3¢i IPOroHa C IUIMTOM HAa YYAaCTKE CABMTA OT OIODHL A0 PACYETHOTO CEYECHUS
T'=T(T,/T), (51)

rae T, T;, T,, — onpenenaiorcs 1o mi. 5.3 u 5.6.

Coryuait 1. Hanmensnieit BeudiHo#M sBnsercst Ny, ['paHuua cXaToil 30HbI CeyeHust
KOMOWMHMPOBaHHOHN OanKu IPOXOAMT B TOJIKE IUTUTHI (puc. 19, a).

BricoTy cxaToif 30HBI ONPENENSIIOT 10 (opmyste

X = N/(Ryby). (52)
B 3TOM ClTyYae IPOYHOCTD CeYeHMs O0ECTIEYNBAETCH MPH COBMONEHNY YCIOBMS
M < Rbpx (H — 0,5k, — 0,5%). (53)

Cayvaii 2. Hanmenpineit BenuuHoR sapiserca N, wm 7. I'paHuna CXaToi 30HEI
CeuyeHMs KOMOMHMPOBaHHOM Galku 1poxomut B mporoHe. Ilpu atom, ecmu N, < T, 1o
TIO)IKa IUMATEI HOMHOCTEIO cxata. [Ipu N, > T mojka IiauTel CXara JaCTHYHO Ha BEICOTY OT
BEPXHEH rpaHM, ONpeNeiaeMyIo o dopMye

x = N/(Rb,). (54)
Ecimm xe TIPH 3TOM YIOBJICTBOPSCTCSA YCIIOBUE
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Puc. 19. PacyeTHple CEYEHUS N CXEMbl YCHUIMIA VIS pacyeTa HOPMAIBHBIX CEUeHMI
B IpoJieTe KOMOGHMHUPOBAaHHBIX GaoK

a — mns cnydas 1; 6 — pa cnygas 2a; 6 — OIS cIy4as 26

N2 R (A, —24%), (5)

rae N — MeHblIad BEJIMYMHA U3 Nyu T
A’y— IUIOwWanb BepXHEH MOJIKK NPOTOHa, cM2,
TO IPaHMIIA CXAaTOW 30HEI IPOroHa pacronaraetcd B ero BepxHei mosike (puc. 19, 6). Bepxusis
TIONIKA B pacyeTe He YIUTBHIBACTCS.
ITpoyHOCTh KOMOMHUPOBAHHOM GATKH 10 HOPMAILHOMY CEYEHMIO 0GECIIETHBACTCA
TIpH COOMONEHNM YCIOBHUS
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M, < N(H— hy+8,/2—x/2) + R b5, x

span D4

X (hyy = 8./2 = 8/2) + RS (hyy — & — 8) [(hy — 87/21. (56)

Eciu N < ng(Asg - 2A’sg), TO TPAHMIIA CXATOM 30HBI MPOroHa MEePECeKaeT €ro CTEHKY
(puc. 19, 6).
Paccrosinye OoT BepXa IIPOTOHA JO TPaHHUIBI €ro CXAToi 30HBI HaXoIsT 110 dhopMyite

a=[4, — (N/R) — 2" (b, — 8))/25. (57)

B sToM cnyyae mpoYHOCTE KOMOMHMPOBAaHHOMN 6aliK¥l IO HOPMAJIBHOMY CEYEHHUIO 00¢eC-
TIEYMBAETCS TIPU COOJTIONEHUM YCIOBHS
M__<NH-h, +a—x/2) +R%,{[bsg§ (h —a—8:3/2)+
span 04 &N Usg
+ b’sgﬁ’ag (a— 6’s3/2) + [S(hsg - S’Ag - sg) (hxg + 523 — SSg — 2a))/2}. (58)

5.8. Y kpaitHero rodpa CTaIsHOrO IPOGWIMPOBAHHOIO HACTHIA KOMOHHUPOBAHHOM
GaIKM ClieyeT yCTaHaBIMBaTh FHYTYIO apMaTypHyIo ceTKy (puc. 20) ¢ paGoYuMu CTEpXKHSI-
MH BIONE fiporoHa & 8-10A-III yepes 100 MM Mo MIMEHE TIPONETa IUTHATHL

5.9. IIpoyHOCTH KOMOMHMPOBAHHBIX OAJIOK PACCUMTHIBAIOT IO UX CEYECHUSAM C MaKCH-
MaIBHBIM M3rHOAIONMM MOMEHTOM, B MECTE NPUIOXEHHA COCPEIOTOYSHHBIX CIJI M B YeT-
BEPTH TIPONETA.

5.10. Pacuer OIOpHBIX CeYeHMI CTAIBHBIX IIPOTOHOB Ha ACHCTBHE OMEPEUHOI CHIIBI
BBITIOTHAIOT KaK ¥ IS CTAbHEIX 6anok, HO 6e3 yueTa Xene306eToHHO#M Tl Ero Mox-
HO HE IPOBOIUTH IIpY COOMIONCHUN YCHOBHUSA

0<08h0R,. (59)

5.11. Jledopmaruio (TIporuGrl, YIIEI IOBOPOTa) KOMOMHMPOBAHHbBIX GAJIOK BBHIYMC-
JIS10T 110 GOPMYJIaM CTPOUTEIbHOM MeXaHUKH. IIpH 3TOM BXOAAINYIO B HAX KPHBH3HY OM-
PEMiesISIIOT IO peKOMEHIAIMSIM HACTOSILETO pasfena.

5.12. ITporn6 KOMOMHUPOBAHHOM GaJIKH paccyu-

4 Cerka  THIB2IOT 1O opmyie
Jr——
< Fre =t t fip (60)
.\l———
<~ rae f,, — mporub KOMOMHMPOBAHHON GAIKH B CTa-
— ' MY SKCIUTyaTaluuy Oe3 ydeTa cOOCTBEH-

HOM MACCHI IIEPEKPBITHS, CM;
fsg — TIporu® CTAIHHOTO MPOTOHA OT ACHCTBUS
2 COOCTBEHHOI MacCHI IEPEKPBITHS, CM.
TlomHyI0 BeTMYMHY KPUBU3HBI H3THOAEMEIX 3J1€-
MEHTOB HaxomAr 1o dopmyie

; Vr, = 1/r},+ 1/r, (61)

Puc. 20. Pacrionoxenue rHyTofl e 1/r; — xpvBH3Ha Ge3 yueTa NOJATIMBOCTH aH-
apMaTypHOI CeTKH Y KpaiiHero rogpa KepHBIX cBsizeit (1 /,.f =1 /,.1 +1 /’2)§
HacTiIa 1/r, — XpuBM3Ha, 0BYCTOBNEHHAT MONATIMBO-
CTBIO aHKEPHBIX CBSI3€il.
KpuBH3HAa OT KPaTKOBPEMEHHBIX HATPY30K M OT [UFMTEIILHOTO ACHCTBUSA ITOCTOSHHEBIX
U ITMTeNLHBIX Harpysok 1/r u 1/r, onpenensercs no dopmyie

1/r = (My g0, )/ UyeiEx93): (62)
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e @y, Py — ko3thduruenTs, npuauMaeMsie o CHull 2.03.01-84.

B pacter I, BBOLAT ceyeHue GeToHa byh, 1 ceueHHe MPOroHa, YMHOXEHHOE Ha
oo = Exg/ E, — oTHOLIEHWE MOMYJIsL YTIPYTOCTH CTaIy IIPOrOHAa K MOXYJIIO YIIDYTOCTH 6ETO-
Ha TUTUTEHI).

5.13. KpuBusHy, OoOyCIOBIEHHYIO ITOJATIMBOCTBIO aHKEPHBIX CBSI3€M, BBHIYUCIIAIOT
o dopmyre

1/, = k1/r 419, Byl /(9 Byl + @ EI)1-1). (63)

3HayeHus xo3dulmeHTa kf B 3aBHCHMOCTH OT XapaKTEPHCTUKHU XECTKOCTH Al U
BHUJIa 3arpyXeHHd IIpUBeJcHE] B Ta0I. 5.

Tab6bnuma 5

M 9 ip Py 4»
ngﬂIﬂIg A2

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
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Ipunoxcenue
IIPAMEPBI PACYETA
Pacuer CITH na cTaaum Bo3BeAeHMS

Ipumep 1. JlaHo: Hepa3pe3HOU TPEXIPONETHBIN HacTia Mapkun H80A-674-0,9 opu-
CHTHPOBAaH HIMPOKIMH TOJKAMH ropoB BHI3 (W " W 1o Tabi1. 1 HacTosmx PekoMeH-
HJamwmir). JnuHa nponera 3 M. Ha npoq)mupOBaHHbm HaCTHJl C MOMOIIBIO 6ETOHOHACOCOB
yKJagbIBaeTcsi MOHONMTHELA 6eToH. BeicoTa ciios 6eroHa Hax HacTwioM 20 cM. Msrubaro-
MUt MOMEHT B KpaifHeM IIpoJieTe OT pacYETHBIX HAarpy30K M = 4100 H-M, Ha cpemHe#
orope M = 5000 H-M. HopmaTuiBHaa Harpyska Ha 1 m?2 HachIa B CTagui BO3BEACHUSA
COC‘I‘aBIIﬂeT 3960 H. INonepeyHast cuiia OT pacueTHOI Harpysku 5470 H.

TpeOyeTca onpeneIiTh IPOYHOCTH M TIPOTHO CTATBHOIO MPOGMITHPOBAHHOTO HACTH-
Jia Ha CTaJlud BO3BEICHMA.

Pacuer 1. BorancaseMm mo dopMynam (2) 1 (3) NPOYHOCTH CTANBLHOrO npodmi-
POBaHHOTO HACTHJIa B TIPOJIETe U Ha OITOpe.

B nponere mo cxatoii (y3Koit) mojKe

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

TI0 pacTAHYTOM (IIMPOKOiL) MOJKE
c,= Mm”/lllf;2 = 4100/45,76 = 89,6 MIla < 220.

ITepen pac4eToM MPOYHOCTH CTATHHOTO MPOGHINPOBAHHOTO HACTHJIA HA OIIOPE MPO-

BepseM 110 YCIOBHIO (5) YCTOMYHMBOCTD CXATOM IIMPOKOM ITOJNKY;
=M,/ W;zs 34,3-104#/b,)2,

roe b,=9,3 —2r=19,3-2.0,5 = 8,3 cM (cM. puc. 5).

Taxum o6pazoM,

o, = 5000/45,76 < 34,3-10* (0,1/8,3)2 =109,3 MIIa > 49,39.
Ycnosue He cobmonaercs. 3HaYuT, Ha OIOpe CXarasl IIMpoKas ITOJIKa YaCTUYHO BHIK-

novaercs U3 paborel. ITostoMy sz OIIpeNeNaeM C YIETOM MPUBENCHHOM IIIMPUHBI CXATHIX
MOJIOK HACTWIA, KOTOPYIO HAXoguM 1o dopMyie (4):

breg = 879/ Jo,)[1 —192¢ /(B \Jo, )t = (879 //109,3) x
X[1—(190-0,09) /(8,34109,3)0,09 = 6,13 cm.

MOMEHT CONPOTHBIICHIS CTAIBHOTO MPOGIUTNPOBaHHOIO HACTH/IA TIPH YMEHBIIEH-
HOM HMIMpHHE CXATOM IONKH b, ONpelesIeTcs 0 MpaBhiaM COMpoMara (Wx2 = 43,4 cMd).

COOTBETCTRYIOIIEE 3HAYECHUIO W’x2 CXXUMaIOIIlee HallpsDKeHME B IOAKaX HACTIIA Ha
OIIOpe PaBHO:

¢’, = 5000/43,4 = 115,2 MIla.

IIpomoikaeM BBHIMMCIIATH 3HAYeHHA b,,;, U COOTBETCTBYIOLIEE €My 3HAUCHNE W
OnpegensieM HOBOE 3HaYeHHE b, , IO Gopmyrne (4):

broq = (879 /115,2)[1— (192-0,09) /(8,34/115,2)10,09 = 5,97 cMm.

- = 3
Tlo HomorpamMme pic. 6 IHAICHMIO b,,,, TOIKHO cooTBeTcTBOBATS W, = W7, = 42,6 CMC.
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TIpoBepuM pa3HOCTh MEXTY 3HAYCHUSIMUA W’x2 " W”XZ:
I W’x2 - W 2)/W’x2]~100 = [(43,4 — 42,6)/43,4]-100 = 1,8 % < 3.

X
CrnenoBate/bHO, OKOHYATEIBHOE 3HATEHHE MOMEHTA CONPOTHBIEHUA W, miprHMMA-
eM paBHBEIM 42,6 CM3, a COOTBETCTBYIONLIEE EMY CXMMAIONIEE HANPSDKEHUE o, =25000/42,6=
= 117,3 MIla < 220, T.e. MPOYHOCTh CCYCHHS Ha omope obecreyeHa.
2. OnpenesnsieM MPOYHOCTL HACTIIIA TI0 TIONepedHOM cuiie 1o ycinosuio (3):

O/3th, < R,

Ha mmpure 1 M nonepedHas cuia BociipuHuMaercs 12 crenkamu CITH: Z¢= 12-0,9 =
= 10,8 MM, h, = 80 mm, R = 140 MIla (pacuyernoe conporubierne CITH cpeay). [Tome-
peuHas cwia Q = 5470 H.

TakumM 06pazoM, IPOYHOCTH HACTHIIA

Q/5th, = 5470/10,8-80 = 6,33 MITa < 140.

CrnepioBaTenbHO, CeYeHUWE B CTaAWM BO3BeAcHUs OONamaeT MOCTAaTOYHOM HeCYIlei
CIIOCOOHOCTHIO.

3. OnpeaensgeM HaUGOMBLINIA ITPOruo MPoGHIMPOBAHHOIO HACTWIA B CTAINH BO3BE-
IeHud mo dopmye (6) n. 4.7 Hacrosmumx PexoMeHmanmii:

f, = Kg"I*/EL) + a.

i kpaitHero mponeTa TpexmponeTHo winTh k£ = 0,0088, a = 0,2 cm. Torma mporu6
HACTIJIA B CTAAUU BO3BEACHMS GYIEET COCTABIATH

£, = 0,0088[(39,6-300%)/(21-106-167,51)] + 0,2 = 0,99 < 1/200/ = 1,5 cm.

CnepoBarenbHo, xecTkocth CITH Ha cramym Bo3BeneHUa oGecrieueHa.

IIpamep 2. [laHo: Hepaspesnoi Tpexnponerusiit CITH mapkn H80A-6 74-1,0 opueH-
TUPOBaH Y3KMMHK ITogkamu rodpa BHM3. [mnHa mponera 3 M. Breicota crosg GeroHa Hafn
HacTwioM 10 cM. BeToH yKnagrBaeTCs Ha MOHTaXe C MOMOMIBIO Oameii. MakcHMaIbHBIM
U3THOAIOINM MOMEHT B IPOJIETe OT PacueTHON HarpysKu Msp,m = 618 xH-cM, oT HOpMa-
TUBHOM Harpy3ku 5900 H/Mm M = 500 xH-cM. PacueTHEIit MOMEHT Ha CpelHEH OIope

n,span

M,,, = 769 xH-cM. PacuerHas nonepedHast cuia cocrapisier 15 kH.
Tpebyercs mpoBepuTh IPOYHOCTE U XecTkocTh CITH B cTanum Bo3BegeHU.

PacuerT. 1. IIposepsieM ycnoBue (S):
G, = Mspan/sz < 34,3-10* (#/b)?,

rme b,=b—2r=93-20,5=28,3 cM (cm. puc. ).
TaxuM 0o0pazom,

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

Tak Kak ycloBHe He cobIomaercs, cxarsle mmpokue noaku CITH B npornete yac-
TUYHO BHIKIIOYAIOTCS M3 PabOTsl NpX GETOHMPOBAHWM, B COOTBETCTBMW C 3THM HACTHI
paGoTaeT MEHBIUMM CedeHUeM, YTO TIPUBOINT K YBEIMIESHHUIO G,

M ompenenenust GakTHECKOTO 3HAUCHUS G, BOCIIONB3YEMCS NPUBENEHHBIMU B
HACTOSIILMX PeKOMeHaIIMIX HOMOTPaMMaMH (CM. pHC. 6):

npu o, = 121,8 MIla W’ = 42,4 cM3;

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

mpu ”, = 618/41 = 150 MITa W = 40,5 cn’.
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TIpoBepsaeM pa3sHOCTE MOMEHTOB COIIPOTHBIICHHUA:
(W, — W)/ W", 1100 = [(41 — 40,5)/41]-100 = 1,2 % < 3.

Tak xaK pasHyvIia MeXOy NPeNbIAYIIAM M MOCHEAYIONIMM 3HAYCHHEM MOMEHTa CO-
MIPOTUBJICHHUS MeHbIle 3 %, OKOHYATEIRHO NPUHIMAaEM W = W _ =405 cm’.
TakuM oGpasoM, cxuMalolee HaIIPSTKCHAE B nponeTe B IIMPOKYX HOJNKaX G, PABHO:

c,~ ,1,,,,,/1’1"”3‘2 = 618/40,5 = 152,6 MITa < 220.

JUist onpelicieHUsT HAUIPSDKSHMIM PacTsOKEHUA B Y3KMX MOJKAX B HpONETe M0 HOMOT-
pamme ¢, = 152,6 MIla HaxomuM 3HaveHHe W Ono pasHo 40,7 cM3.

Cnenonamno pacTsaruBaionee Hanpmxe}me B NipoJieTe (B Y3KHX MOMKAX) COCTaB-
nser o, = 618/40,7= 151,8 MIla < 220.

PaccuntaeM HanpsokeHHs B oniopHoM ceyenum CITH.

B omopHOM cedeHUHM B 30HY ACUCTBHA CXUMAIOUIMX HAMPSKCHUI NONanaeT y3Kas
MoNKa, e TpeGylouas NpoBepKy Ha YCTOWYMBOCTD.

CxumMalolee HaNpsoKEeHNe Ha OIOpe PaBHO:

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

PacrarpBaloinee HaNpsOKeHWE B OMOPHOM CEYEHWH COCTABISET
o, = 768/50,7 = 151,6 MIla < 220.

2. ITo ycnosmio (3) onpenenseM IPOIHOCTh CTAILHOIO MPOQUINPOBAHHOTO HACTUWIIA
TI0 TIOTIEPEYHOU CHIe

O/zth, < R, = 15000/(12-80) < 15,6 MIla < 140.

CrexoBaTeibHO, HPOYHOCTb HACTW/IA Ha CTaJUM BO3BEIEHHS KaK B IPOJETE, TaK U
Ha omope obecrieyeHa.

3. IIposepsiem xecrkocts CITH Ha cTamuy Bo3BeneHUA.

PacyeTHblit MOMEHT MHepLHH [, BXOAAWIMI B GOPMY.Ty IS ONpeneneHus nporuda,
HaxoIUM ITo HoMorpamme (cMm. puc. 7). Ecimu cobmonaercs ycnosue (8), To MOMEHT UHED-
MY JIpUHMAMaeM 1o Tabl. 1 HacTosmux PexoMeHanumil, 9YTo COOTBETCTBYET TOPHU30HTAIb-
HO¥ yacTi KpuBoil [ HoMorpammsl. Eciu xe ycnosue (8) He cobmoaaeTcs, T0 pacieTHOE
3HaveHMe ], IPMHUMAEM 10 HUCXONSIIeH BETBH HomorpaMMBl. ITpu 5ToM cHavana onpee-
ngeM d)amqecxoe 3HaYeHUe MOMEHTA COTIPOTHRIICHHUS W

IMonbupaeM 3HaYCHUE W METOIOM nocnenoaa'renmom MPUOMIXKeHUA X0 TeX II0p,
ITOKa MX ITOCHIenyiouee 1 npeubmymee 3Ha4YeHus He OYIyT oTaMdaThesd Ha 3 %.

Tlo 3HaYeHMIO W onpeneNisieM BeTHUHHY DaKTHYeCKOro CXXMMAIOIIEro Harpsoke-
HUA O, U 110 Hei Haxoxmm MOMEHT MHepuuu /.

I'IponepxeM ycaosue (8):

M, o/ Wy, < ST,4:10%2/b)= 500/50,7 < 57,4-10* (0,1/8,3)% = 98,6 MIla > 83,2.

CrnenoBaTe/IbHO, YCIIOBME He BHIMONHACTCH.
OrmipenenseM 1o HOMOTpaMMe PUC. 7 pacueTHoe sHayeHue L. ITpu MoMeHTe COnpoTHB-
newuss W, = W', = 44,2 cM3 cXuMaloIee Ha NIPSKEHUE 0, = 98 6 MIla, a o*, = 500/44,2=
= 113,12 M.
3Ha4eHHIO G, [10 HOMOTPaMMe COOTBETCTBYET sz =W ”xz = 43 cMm2,
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[IpoBepseM pasHOCTE MOMEHTOB COLIPOTHUBICHUS:

[(W' — W)W, ] 100 = [(44,2 — 43)/44,21-100= 2,7 % < 3.
HpHHHMaCM W ﬁ/' =43 cM®.
OrnpexnensieM (,’palcmqecxoe CXKMMalollee HallpSKEHHUE:

s, = 500/43= 116,2 MIa.

Ipu o, = 116,2 MIla no kpusoii as I, (CM. puc. 7) pacueTHBIN MOMEHT HHEPUMH
paBeH 179 cm*.

ITo ycnosuio (6) onpenensem nporu6 HacTmwia:

S =k, @")/(E,L) + a < 1/200/ = 0,0088 (59-300%)/(21-105-179) +
+0,2 = 1,32 cm < 1,5.

CrenosarenbHo, XectkocTh CITH B cTagmy Bo3BeNeHUS JOCTATOYHA.

Pacyer nimyst MOHOJMTHOIO NEPEKPHLITHA
B CTAHH IKCIIYATAIANA
Pacuem npourocmu cenenuii, HOpmAAbHbIX K NPOGOALHOL OCU U32UOAEMO20 INEMEHMA

Ilpumep 3. Jlano: MOHOMMTHAS XKeJe300eTOHHAs TUIMTA C BHELIHE apMaTypoil M3
CITH mapxu H80A-674-1,0. 4, = 3,05 cm?, R, = 220 MIla, y, = 0,8, ¥, = 4,288 cm.
Hacrun opueHTMpoBaH MMPOKO# ToNKoii rodpa Buu3. beron xnacca B20. R, = 11,5:0,85 =
= 9,78 MIla. Vo, = 0,85 (xkoaddummenT yciaosuit paboThi, YUNTHIBAIOMIMI ITHTEILHOCTE
AefcTBHA Harpy3ku). PacyeTHbiit uarubaloimii Momert 5000 H-M. PacyeTHoe ceyeHuMe IIpHU-
HHUMaeTcst 1o puc. 21.

TpebyeTcsa NPOBEPUTh MPOYHOCTH CEYEHMUS IUIUTEHL B TIPOJIETE.

P a c 4 e 7. PacyeTHast XxapakTepHCTHKa CXATOM 30HBI GETOHA paBHa:

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

OmnpezensieM rpaHUYHOE 3HAYCHHME OTHOCHTEILHOM BHICOTH CXAaTOM 30HH GETOHA B
CEeYEeHUH:

Ex= o[l + R(1—o/1,1)/8,] =0,77/[1 + 220 (1 — 0,77/1,1)/500] =0,68.

I'paHnyHOE 3HayeHME BHICOTHI CXKATOM 30HBI OeTOHA BBIMUCIsIEM I0 dopMye
Xp = Eph, = 0,6811,28 = 7,67 cm,

e h, — paboyas Bbicota ceveHust (h, = Y, + h = 4,288 + 7 = 11,288 cm).
W3 ypaBHeHus (10) HaxoguM BBICOTY CXaTOi 30HBI OeTOHA:

x= (1R AN/ (Rb) = (0,8:220:3,05)/(9,78:16,86) = 537/164,89 = 3,25 cm < 7,67.

Tak xaK x < xp 4 x < h,, HEATpaNbHasA OCh PaCHOJIOXEHA B MOJKE CEYCHUS IUIUTEL,
I03TOMY MMeeT MecTo ciryyait 1 (M. 1. 4.17).
Pacuer Begem o ycmosuio (11):

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

span

CrnenoBaTelbHO, IIPOYHOCTb CEYEHUA obecrieyeHa.
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b,=16,86

o=
Y[:*gs

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

Ipumep 4. [JaHO: MOHOJIMTHASA XKeTe300eTOHHAs [UTMTA TIePEKPHITIE ApMHPOBaHa BHEI-
Heit apmatypoit u3 CITH mapku H80A-674-0,9. 4, = 2,75 cM2, R, = 220 MIla, vy, = 0,8,
Y. = 4,297 cm. HacTir opveHTHpOBaH MMMpPOKo# 1monkoit rodpoB BHU3. Beton knacca B15,
R, = 8,5 MIla, Vo, = 0,85. PacueTtHOE ceueHue IPUHUMAEM 1O puC. 22.

TpebyeTcs ONMpeNeTUTh HECYIIYIO CIIOCOOHOCTD TUTHTHI 110 IPOYHOCTH HOPMATIbHOIO
CEYEHHS B IIPOJIETE.

Pacye 1. Haxonum rpaHnyHoe 3HaYeHHE OTHOCUTETHHOM BEICOTHI CXATOM 30HMI & q
10 dpopmyne (9):

Er=o/[1 + R (1 — w/1,1)/8].

3mech
o,z = 500,
©=a— 0,008R,,
e R, =8,50,85=7,23 Mlla;
o=0,85,
OTKyIa

o = 0,85 — 0,008-7,23 = 0,792.
Takum 06pa3oM, MMOIyYaeM:
Ex= 0,792/[1 + 220(1 — 0,792/1,1)/500] = 0,7.

I'panyHOe 3HaYeHME BBHICOTHI CKXATOM 30HBI OeTOHA X, = & h , THe h, — paboyad
BBICOTa cevenus (h) =Y, + hf= 4,297 + 3 = 7,297 cm). 3Haunr, x, = 0,7-7,297 = 5,1 cm.
BricoTa cxXaToit 30HEI CeYeHHs paBHa:

x = (1,RA)/(Rb) = (0,8220-2,75) / (7,23-16,86) = 3,97cm.

Taxk xak x > hf, HeHTpaJibHas OCh IPOXOANT B IIpeiesiaX BEICOTH pedpa. CrenoBaTesb-
HO, UMeeT MecTO ciry4yail 2 pacdera (1. 4.17 macrosaumx Pexomenmarmii).
BricoTy cXaToil 30HBI CeYeHUs TUIUTH onpedeseM U3 ypasHeuus (12):

Ry[bx + (b~ b )y + v, R[4, + 28(x — h)l =y, 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 + 2.0,1 (8+3—x)] , orcroma x = 3,02 cm.
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Tak Kak, x = 3,02 cM < §,1, T.e. HeliTpanbHaA OCh TIPOXOMUT HAa YPOBHE BEpPXHEH
nonku CITH, umeer Mecto ciyyait 3 1. 4.17 HacToammx PekoMeHIaluil.
Hecyiyio criocoGHOCTh cedeHust IpoBepsgeM o yeiosuio (14):
M, an S 0’SRbbJ‘hZf + v, R (A% h, + thzn) =
=O,5-7,23-lg,86-32 + 0,8-220 (0,93-8 + 0,1-82) = 2984 H-m.

IIpumep 5. IIo gaHHBIM TIpUMepa 3 MPOBEPUTH HECYLIVIO CIIOCOOHOCTh MOHOIUT-
HOM Xene300€TOHHON IUIMTHI B IIpoJsieTe. PacueTHBIN M3rUbaloniuii MOMEHT COCTABJIAET
8000 H-m.

P a c g e 1. PaccMorperHnag B npumepe 3 Hecyinad crocobHocTh wiMTel 5467 H-Mm <
< 8000. s obecnieuenus Hecyuieit criocooHocTy 8000 H-M ripy Tex Xe pa3Mepax ceyeHus
IUIATHI CIEAYET MO0 BBECTH MMOKYIO apMaTypy, TG0 U3MEHMTE Fa0apuThl, YBEIMYNB BbI-
COTY IIOJIKU.

Bapuarm 1. BBomuM B ceyeHue rubkyro apmatypy 1 & 12 A-II (puc. 23). R = 375 MIla,
A, =1,13 cm2

b= 16,86

Y, = 4,288

Puc. 23. K mpumepy 5

Onpenensiem xp. Ecii B ceqeHUH TUTMTE KMEET MECTO CMEIIIaHHOE apMIPOBAHNE, TO
B 3HaMeHaTeIb GopMyNEl [UIA £, 3amUCHBACM HAMOObIIEE U3 3HAYECHUI PACUETHBIX CO-
TIPOTUBJICHU HACTWIA WIM THOKO apMaTyphL:

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

Torma
xp = E&ph, = 0,62:11,28 = 6,99 cm.
Haxomum BEICOTY CXaToii 30HEI OeToHA: x = (v, R A4, + Rﬁs)/(Rbbj) = (0,8-220-3,05 +
+375:1,13)/(9,78-46,86) = 5,82 < xp.

Tak Kak x < xp 1 x < hf, pacyer BelleM MO TIEpBOMY ciyyaio II. 4.17 HacToSIIMX
PexoMeHpamuii:

M = Rybpx (h, — 0,5x) = 9,78-16,86-5,82 (11,288 — 0,5:5,82) = 8040 H-m > 8000.
TakuM 06pa3oM, IPOYHOCTH CEYEHN B IPOJIETe 0OeCIIeYeHa.

Bapuanm 2. Ype;murBaeM TIONKY TUIMTH 0 12 cM. OnipelniernsieM BEICOTY CXATOM 30HbI
x, paGodyio BBICOTY CedeHMs! /i, U M3rubaommit MOMEHT M:

x = (Y,RA)/(Rb) = (0,8-220-3,05)/(9,78-16,86) = 3,26 cmM;
hy=Y +h=4288+12= 16,288 cm;
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M = Rbx(h, — 0,5x) = 9,78:16,86-3,26 (16,288 — 0,5:3,26) = 7879 H-u < 8000.

[puxnnmaem hf= 13 cm. Torma h, = 4,288 + 13 = 17,288 cMm.
3HaqyuT,

M=978-16,86-3,26 (17,288 — 0,5-3,26) = 8416 H-m > 8000.
CremoBartenbHO, MPOYHOCTL CEYEHHUS B MpoJeTe obecreyeHa.

PacyeT no npoYHOCTH HAKJIOHHBIX CeUeHHHA
K DPONOJLHOM och

IIpamep 6. MaHo: Xene300eTOHHAd IUMTa ¢ BHemHel apMatypoit u3 CITH mapku
HB80A-674-0,9 (R, = 220 MIla, 4, = 2,75 cm?). HacTin pacmiofoXeH IIMPOKON TIONKOMH
ropa Buu3. beron kinacca B 15 (R, = 7,65-0,85 =6,5 MIla, R,,=0,75-0,85 = 0,64 MIla, e
0,85 — KoadhduIMEHT, YIUTHIBAIOIUN IIUTENBHOCTD HPWIOXEHUS Harpy3ku). Pasmepn
MOTIEPEYHOro CeueH s AaHbl Ha puc. 21. PacyeTHas nomepeyHas ciia Ha OOUH rohp craab-
HOTO NpoduImMpoBaHHOro Hactwia Q cocrasiser 10 xH.

TpeOyeTcst ONpeaeTUTh IIPOYHOCTE HAKJIOHHOIO CEUEHHUS.

P a c gy e 1. [IpoBepsieM ycmoBue (16):

0<0,39, R,[(b + b)/2]h,
Koaddurment @, OTPELiEIIAEM TIO dopmyne (74) CHull 2.03.01-84:
(pb]_ = I_BR ]

rie P — KoaddymueHT, MpUHUMaeMBIH I Tsokenoro 6eroHa pasHeM 0,01.
CrrenoBatenbHoO,

95 = 1 — 0,01'6,5 = 0,93.

Pa6oyas BeIcoTa cedeHMA h, = h, + hf= 4,288 + 7 = 11,29 cm.
TaxuMm obpazom,
0 = 0,3-0,93-6,5 [(9,3 + 11,86)/2]-11,29 = 31 xH > 10.
CiieloBaTeNbHO, YCIOBHE YAOBIETBOPSIETCS.
OmpernenseM MonepeyHylo cuiy (,, BOCIPHHUMAaeMyIo 6eroHoM, mo dbopmyne (17)
Hacrosiux Pexomenpanumii:
0, = {l9p,(1 + @) Ry (b + b')/21 }/h.

Kospduumenr ¢, B coorserctru co CHull 2.03.01-84 mist Tsaxenoro 6eTona npu-
HuMaeM 1,5. KospdumeHnt ¢, pasen 0.
Torma

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

IIposepgemM ycnosue (15):
0<0,17R h 2t + Q,= 0,17-220-8-2:0,1 + 8,63= 14,6 xH < 10.

CrenoBarenbHoO, IPOYHOCTH CEYEHUSI IO ITOIEPEYHOI CIIE JOCTATOYHA.

Pacger no npoanoctn ankeposku CITH
B OeToHe IWIATH

TIpamep 7. [laHO: MOHOMUTHAS XeNne30GeTOHHAS IUIMTa ¢ BHelnHeil apmatypoi u3 CITH
mapku H80A-674-1,0. R, = 220 MIIa, A, = 3,05 cm?. HacTiI OPHEHTHPOBAH LUMPOKUM rod-
poM BHM3. AHKepHBIe ITHIPK & 14A-111 1o oxHoMy B kaxuoM rodpe (R, = 375 MIla, 4, =
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=1,54 cm?). Beron xiacca B20 (R, = 9,78 MIla ¢ yyerom Vo, = 0,85). Hactur onmpaetcst Ha
CTTBHYIO GasIKy ¢ LIMPUHOI NOJKY b, papHOi 100 MM. Harpyska paBHOMepHO pacripeiesicH-
Has. HanGonsImmit n3ru6arolniii MOMEHT B cepeuie mposiera cocrabider 4000 H-M. MoMeHT
B yerBepty posieta 3000 H-M. PazMepsl TomepeqHOro CeYCHMs MPUHSTHI IO pyc. 24.

TpeOyeTcst MPOBEPUTH MPOYHOCTh aHKCPOBKH HACTIUIA.

P a c ¥ e T. Belmonmsgem pacyeT B COOTBETCTBHH ¢ 1. 4.21 HacTosumux PexoMeHmanumii
IUTS TTONIOCHI TIEpEeKPBITHSL BAOH TIPOJIeTa IIMPHHOI B OAWH rodp.

OnpenenseM CONPOTHBIICHUE aHKEPOBKH HACTIIA CABHTY HA €ro KOHIAX, IPUHUMAS
MeHblIee U3 ycmosmit (19), (21), (22)

T, an| = klknanAthsa’ (21)

e xoadduivenT k= 0,8 (yauTsBacTCs COBMECTHasA paboTa IUIUTH ¢ HaIKo).
Haxomum gmcienHoe 3HaucHUe KoabdurmenTa k:

k= (475YRy ) /(1 +0,154,,\[R;, = (4,7539,78) /(1 +0,15-1,54)y375 = 0,42.
Beraucisem YCHIIMC CABWIa, BOCIPUHMMAEMOEC BCPTUKANBPHBIM aHKEPHBIM CTCpPXK-
HEM!
Top, = kikn Ay, Ry, = 0,8:0,42:1-1,54:375 = 194,04 kH.
PaccunTeiBaeM ycwive BHIpBIBaHIS HACTHIA BOKPYT aHKepa (U1 KpaiHero npoiera
CITH):
Tppy = Rolpt = 220-14,2:0,1 = 312,4 xH.

Jumnny mwromanky eeipbBanus CITH orpenesnsieM 1o ciy4aro a (cM. puc. 15):
=2a+3d=25+314=14,2 cm.

lan
Haxomum ycumue paspriBa CITH B 30He mpuBapKH aHKepa:
TM3 =R (b + h,)t=220(9,3 + 8)0,1 = 380,6 kH.

-1
b= 16,86

—'

\ 2\

1
o " |

! !
_I—‘ “ 1 | ) -]

Puc. 24. K npumepy 7
1 — craipHO# DpodwINpOBaHHKIH HacTWL, 2 — aHkep O 14 A-11I; 3 — nporon

—

- l@=zi_h,= 10[

g manpHeMIIMX pacyeToB IPUHMMAaeM MEHbIIee M3 YCHIUM: Ta,,l, TMZ, TMS, T.C.
Tanl = 194,04 xH.
Ilo dopmyne (23) onpenenseM YCHIME COBUTA, BOCIpUHUMaeMoe O6eToHOM pudoB:

Tp=05RA,; N .

rme A,,= 0,5 cM2
‘incno pudOB Ha JBYX CTeHKaxX OZHOro rodpa OT KOHLIA HAacTWia A0 PacYeTHOrO
CeUCHMs IIPUHMMAEM 110 puc. 16.
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B cepeanHe nponera
n=(0,5In,)/s = (0,5300-4)/5,9 = 101 pudp;

B YETBEPTM TIpojieTa
= (0,251n’"7)/s’ = (0,25-300-4)/5,9 =50 pudos,
rme § — paccrosHue Mexay ocsamu pudos. Insa mapku H80A-674-1,0 (0,9) s = 5,9 cMm.
Yewnre capura, BocIipuHuMaeMoe 6eToHoM pudoB B cepelHe MpoJieTa, paBHO:
T= 0,5-9,78-0,5-101= 247 xH.

Vewnve capura, BOCIIpUHUAMaeMoe 6eToHoM pu¢oB B YETBEPTH NPOJIETa paBHO:
Tn = 0,5-9,78-0,5-50 = 122 xH.
OrmpefelnisieM pacCTOsHUE Z, OT PaBHOAEUCTBYIOILEH YCHIMS CXaTus B GeTOHE JO

PaBHOIEHCTBYIOWIEH YCHINA pacTsKeHus B IMpodIMpoBaHHOM HacTuie. g 3TOro Bbi-
YKCIIAEM BBICOTY CXATOM 30HBI X:

x =(0,8RA,)/(R,b) = (0,8:220-3,05)/(9,78-16,86) = 3,26 cm.

Takum o6paszoM,
Z, =0t h— x/2) =4,288 + 10 — 3,26/2 = 12,66 cM.

ITo ycrnoBuio (18) mpoBepseM MPOYHOCTh aHKEPOBKU IO HaMOOJblIeMy MOMEHTY B
cepeayHe IpoJiieTa U IO MOMEHTY B quBepm npoJera:

span = (T + T, zn;
Mgy o = (194,04 + 247) 12,66 = 5584 Hm > 4000;
M, = (194,04 + 122) 12,66 = 4001 H-M > 3000.

spang, 251

CiteoBaTelIbHO, IIPOYHOCTh AaHKEPOBKY OGECIIedeHa.

Pacyer MOHONATHOH WWIATH NEepeKpbiTHA N0 AedopManuam

TIpumep 8. JlaHo: MOHOJIUTHAS Xee300eToHHas TumMTa ¢ apmarypoii u3 CITH mapku
H80A-674-1,0. R, = 220 MIla, 4, = 3,05 cM?, I, = 185,58 cM* Ha 1 M IIMPHHEI HACTHIIA, A
Ha nonocy b= 16 86cm I = (185 5816 86)/100 = 31,3 cm*. HacTi pacronoxXeH [IMpo-
KI/IMPI HOJIKaMn BHH3 h,= 12 cm. [Mporer wintet 3 M. Beron knacca B15, E, = 23-10° MI1a,

= 8,5 MIJa-0,85 = 7,23 MIla, M, = 4125 H-m (6e3 ygera coGCTBeHHon MACCHI TUTUTBI).

Tpebyercst onpeAeTIATD rlpomG TUTUTHI.

P a c u e 1. TIonHBIA NIpOrM0 IUIMTHI OIpeneisieM COITacHO YKa3aHusIM II. 4.24 1o

dopmyie (25):
Su=Fp ¥ [oug < 1/150L
Pacyer BegeTca s NPUBEACHHOTO CEYEHUA.
Kosddument npuseneHus HaxoauM 1o dopmyne (32):
a, = E,/E, = 2,1-105/23-10% = 9,13.
IIpuBeneHHas IUIOWIAAL CTATBHOIO MPOMIIHPOBAHHOIO HACTHIA
A= Ao, =3,059,13 = 27,85 cm?.

CraTuyecKuiit MOMEHT MIPUBEAEHHOTO CEYSHUsI HACTHIIA OTHOCHUTETBHO KpaifHel cxa-
TOY I'paHy IUTUTHI paBEH:
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Sy = Ana¥, + h) = 27,85(4,288+8) = 453,6 cM’.

OnpenensieM 1o popmysie (34) pacCTOsSTHUE LIEHTPA TOKECTH TIPUBEXSHHOTO CeYeHUST
TUIATHI OT KpaiiHeit CXaToii rpaHu DeToHa:

X = —(SApg / b7) +\Zhrea / b7)* +(2S,g / by) =
= —(27,85/16,86) + /(27,85 /16,86) + (2-453,6) / 16,86 = 5,87 cm.

BeryucigeM MOMEHT MHEPLMM TIPMBEIEHHOTO cedeHns I, 6e3 yuyeTa 6eToHa pacrsi-
HYTOH 30HHI:

Loy =% [3+al, + ad,(y. + hy —%)* =
=(16,86-5,87°) /3+9,13-31,3+9,13-3,05(4,29 + 12 — 2,87) = 4446 cm*.
KpususHy 1/r oT geiicTBUS HIMTEIbHBIX Harpy3ok 6e3 ydyera cOOCTBEHHO MacChl
IUTHTHL oTipeaessieM 1o dopmyne (27):
1/r = (Mn,span(pbz)/(‘[redEb(Pbl) = (4125-2)/(4446-23-10%-0,85) = 9,510 1/cm.
ITo dpopmyre (26) HaxognM NPOrub Xexe300eTOHHOMN TUIMTHI [, IpM s = 5/48 (cM.
Tabn. 3):
[ = (/ns? = 9,5-1073 (5/48) 3007 = 0,89 cm
Y JOTOHUTENLHBIA IIPOTU0 IUIUTHI MEPEKPHITHA OT ICHCTBUSA HArpy30K B IIPOLIECCE IKCII-
JTyaTaly npy s = 1/8 (0 aHAJIOTHH € 3arpy3Koif MOMeHTaM¥ Ha OIopax).
JOTIOTHHUTENBHYIO KPUBU3HY 1/r,;,, 0OYCIIOBIEHHYIO IOAATIMBOCTHI0 aHKEPHBIX CBS-

3eii, paccuMThiBaeM Io opmyne (29).
3HauyeHue Ko3duiMeHTa XECTKOCTH aHKepa BbiuncnseM 1o gopmyre (31):

g, = 0,15n,,dE, = 0,15-1-1,4-23-103 = 483 xH/cM.
OmpenenseM 1o ¢dopmyae (30) coBur HaCcTHIa OTHOCUTENLHO OeTOHA:
A= Mn’span/[sa(ho — 0,5x)] = 412,5/[483 (16,29 — 0,5-4,4)] = 0,06 cmM,

mme x = (0,8RA,) / (R,b) = (0,8:220-3,05) / (7,23-16,86) = 4,4 cm.
Brryucnsgem JOIIOJHUTEIIbHYXO KPUBU3HY IIJTHTHI:

1/r,; = KA/(0,75Ih) = (2:0,06) /(0,75-300-16,29) = 3,27-1073 1/cm.
PaccuurpiBaeM ITONONHUTEIbHBINA ITPOTUO TLTATHL:
Jota= (l/raa,d)sl2 = 3,27-1073(1/8)3002 = 0,38 cmM.
TaxuM obpa3oM, MOJHBLIA MPOrUO IIUTHI
S =fet foqa =089 +038=127cm <2

(2 cM — mpenenbHO TOIMYCTUMBIM Iporud, paBHBI 1/1501)).
CreoBaTelIbHO, XeCTKOCTh IUTUTHI obecredyeHa.

Pacuer KoMOMHIPOBAHHOM OAJKH

IIpumep 9. JaHo: KOMOMHHUpOBaHHAs Oajika, COCTOALNAsl U3 MOHOJUTHOMN Xeje3o0e-
TOHHOU IUTUTHI C BHELIHEN apMaTypOil M3 CTAIbHOrO NpoMhIIMPOoBaHHOIO HaCTHIA MapKy
HB80A-674-1,0 (R, = 220 MITa, 4, = 3,05 cM?). HacTu y/oxeH IIMPOKUMH ITOJKAMH BHUS.
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ITnuTa ormupaetcs Ha crajbHBIE TPOroHB. CoBMecTHast paboTa IUTMTHL C IIPOTOHaMM obec-
MeYrBaeTCs] BEPTUKATLHBIMH CTEpXXHEBRIMH aHKepamu. HIar mporoHos / paBeH 200 cum.

Imira: GetoH knacca B20 (R, = 11,5:0,85 = 9,78 MIla; R, = 0,9 MIla; E, = 27-10° MITa),
BBICOTA TIOJIKK TUTMTHI A, = 7 CM.

IIporou: 13562 (hg— 35 CM, b,=b’",=155cm; 3= 0,6 cm; §, —5’8— 1,05 cM;
A, = 54 o I = 11600°cu; R, = 230 Mmifa; E, = 2,1-105 MITa; [, = 600 Cw).

BepTI/IKaJIbeIC CTEpXHEBBIC aHKepm u3 rop;meKaTaHou apMaIypHoii ctarm xiacca A-II1,
d=14mm; A, = 1,539 cM2. B omHoM rodype IUIMTH IIpUBapeHs! IBa aHKepa. R, = 375 MI1a, mar
AHKEPOB U = 16,86 CM, PacCTOsSIHME MEXIY aHKepaMH B OTHOM rodpe a, = % eM, h,= 13 cm.
Pacuernas Harpyska 425,2 H/cM.

Tpebyercst ONPERETUTS IPONONIbHYIO CHTy T B CEUSHMSIX, HOPMAIBHBIX K TIPOIOIE-
HBIM OCSIM NPOTOHA U TIOJIKM TUTMTHI, M CABUTalomee ycunue 1), Ipuxofisieecss Ha Haubo-
Jiee HaIpsSKECHHYIO KpaifHIO aHKEPHYIO CBSI3b.

P acue T. OmpenensieM MaKCHMAJIBHBIA H3ruGalOIIHA MOMEHT B TIpoJieTe KOMOMHM-
POBaHHOM OaNKu:

M, . = ql?/8 = (425,6-600%)/8 = 19134 xH-cm.

span

IIupuHy TONIKKM KOMOMHUpPOBaHHOM Ganku b, cormacHo ykasanusaMm Ir. 3.16 CHull
2.03.01-84 nmpuumMaeM pasHoit 200 cM.

HaxommM o dopmyite (38) npomonbryio cwty T'B COOTBETCTBHH € YKa3aHMSIMHU ITIT. 5.2
u 5.3

T = vMk/WE, + ET)].

3mecp v — PaCcCTOAHHMC MEXIY IICHTPOM TSXCCTH ITPOIOHA M ITOJIKHM IUIMTBI, paBHOE:

v=[,/2+h + hy/2=17/2+ 8+ 35/2 =29 em;
(8,°)/12°= (200-7%/12 = 5717 cw;
y= 1/(EgA Y+ 1/(EA) + VW(E L, + EL) =
= 1/2,1-10554) + 1/(27-10%200-7) + 292/(2,1-10511 600 +
+ 27-10%5717) = 0,044-10~5 1/(MITa-cM2),

rme A, — IUTolladb MOJKK TUITH, cM2.
3HaveHMe k, HaxoxuMm 1o Tabx. 4. OHO 3aBHCHT OT Al
Bemmunny A BerauciaseM no dopmyne (40):

A=
rae €, — MOTOHHBIA KO3(DOUIHEHT XECTKOCTH, PABHBI:
8 = £lln an/ u.
Koeq)qmuuem KECTKOCTH BEPTHKAIBHOIO aHKEPa Ha CABHT olpeneiisaeM Ho dopmyie
e, = k,dE, = 0,13-1,4-0,27-105 = 0,049-105 MITa-cM2.

CrenoBaTenibHO,
g, = (0,049 10%-2)/16,86 = 0,0058-10° MITa,

OTKyIA

A = 4/0,0058 - 10° - 0,044 .10~ = 0,016 cu,
Al = 0,016-600 = 9,6.

3navenne xosdduuuenra k, mo tabn. 4 npuHuMaeTcs pasHbIM 0,914. Takum oGpa-
30M, TIpONONbHAA COBUTHMBaIOMas cuwia T coCTaBIsIeT:
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T = 29-19134-0,914/[0,044-1073-2,1-1075-11600 + 27 x
x 103-5717] = 445,038 xH.

OnpenenseM casuraiouiee yeunue T;, IPUXONAIIEECs Ha KPaiHIO aHKEPHYIO CBA3b.
OnopHas peakuus R = gl/2 = (425,2-600)/2 = 127,56 xH.

B 3aBucumoctH ot Al o Tabi. 4 HaxoIUM 3HayeHHe Koadduuuenta k. = 0,79.
Crsuratoiee yciwine T, paccyureiBaeM 1o ¢opmyie (44):

T, = vRuk [IME,I + EJ )| =
=29-127,56-16,86-0,79/[0,044:10~5 (2,1-105-11600 + 27 x
x 103-5717)] = 43,23 xH.

Ipamep 10. TTo faHHBM IpHMepa 9 oNpedeauTh IPOYHOCTL aHKePHOI CBA3H MPOTro-
Ha C TUIUTOM.

P a c 9y e 1. [IpogHOCTb aHKEPHOI CBS3M MPOTOHA C IUIUTOM CYHTAETCH 0OeCIe e HHOM
nipu cobmonennu yeiosus Ty < T, Ilpu sToMm T, IpMHKMAaETCsE MEHBIIEH U3 TPEX BENM-
wn: Ty Ty T

OrpeniensieM BeMYMHY Hecyiliel CTIOCOGHOCTH CBA3Y I10 aHKepam T’ 1o dopmyie (45):

Tan = mpk R.MA annan'

14

Koaddunment kp HaxomuM Io ¢opMmyiie (46):

k, =4,753R, 40,56 + 5') / b, /I(1 + 0,34,,)(0,1n,, +0,9)JR, ] =
= 4,75%9,784/0,5(9,3 +11,86) /8 /[1+0,3-1,539)(0,1-2 + 0,9)+/375] = 0,348,
CIBUTAIOLIEE YCHIHE
T, = 10,348-375-1,539-2 = 40,17 kH.
TTo popmyse (47) HaxoquM BETHIMHY HECYIUEil CIOCOOHOCTH CBSI3H 110 BHIKAJIHIBA-
HHIO GeTOHA BOKPYT aHKEPHBIX CTEpXHEH.
T,=17R,A,.
3neck A, = b(a, + 2h,) — h (V' —D),
rae & = 16,86 — 5 = 11,86 cm.
Orkyna
A, = 11,86 (7 + 2-13) — 8 (11,86 — 9,3) = 370,62 cm>.

CnenoBareibHO
T,=1,7-370,62-0,9 = 56,7 kH.

Brraucnsem no dopmyne (48) BenHUMHY Hecyllieidl cOCOGHOCTH CBS3H 1O Cpesy
6eTOHA CTEPXHSAMU BIOJb [IPOTOHA!

T,,l = R, A n.
3necs n = 2;

A', — mIoHiafb cedeHHs IUTHTHL O LIMPHMHE ORHOTO rodpa HacTwia, onpenesise-
Mag 1o ¢popmyse

A, = bh+ 0,5b + b)h, = 16,867 + 0,5 (9,3 + 11,86)-8 = 202,66 cm?.
Taxum obpazoM
T,,l = (,9-202,66-2 = 36,48 xH.
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CienoBateIbHO, MEHbIIAsl U3 TpeX BETMYMH
T, =T, = 36,48 kH < T} = 43,23 xH.

an

Tak xak T,, < T, (cM. npumep 9), I YCHWIEHNs] aHKePOBKU TUIMTH MO KOHIaM
6ayioK MmpeayCMaTpUBaeM YIIophi o . 3.15 u 5.6.

IIpumep 11. ITo naHHBIM NpuMepa 9 TpeOyeTCs ONMpeNeSTUTh IPOYHOCTh HOPMANBHOTO
ceyeHus.

P a c 4y e 1. [IpoyHOCTH HOPMANILHOTO CEYEHUST 3aBUCHT OT COOTHOILCHHUS BEIMYHH
Ny N, T.

BrrunicnsieM 1o ¢popmyiie (49) Hecyllyio CIOCOGHOCTb CTAIbHOIO IIPOroHa Ha pacTd-
KEeHHe ng:

Nbg= ngAsx = 230-54 = 1242 xH.
Hecyiuyio cnoco6HOCTb OeTOHHOI MOJNKHU IUIMTHI HAa CXATHE OlpedeiseM no GopMy-
e (50):
N, = Rbbbhf= 9,78-200-7 = 1369,2 xH.

Hecymyio crioco6HoCTh CBSi3eli MPOroHa ¢ IUIMTOM paccuuThiBaeM 1o popmyre (51):
I =TT,/ T,

rne T'= 445,038 xH, T, = 43,23 xH (cM. ipumep 9), T, = 36,48 XH (cM. npumep 10).
Takum oOpasomM,

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

Tak kak T < ng u T < N, pacdeT BelieM IO BTOPOMY Ciyyas M. 5.7 HaCTOSIIMX
Pexomenmauuii. 41s aToro nposepsieM ycioBue (55):

N> R (A, — 24') = 230(54 — 2:16,3) = 492,2 H,

rae

A’s‘g =&, = 105155 = 16,3 M2,

Ilpunumaem N menbieit u3 senvuyud N, u T'.

B maunoM ciiyde N = T = 375,549 < 492,2. CienoBaTeNbHO, IpaHUIA CXATOM 30HBI
IIPOTOHA IIepeceKaeT ero CTEHKY.

Pacuer BemeM o ciyyaio 26. [lpunumaeM N = 375,549 xH.

TIo ¢opmyine (57) omnpenessieM pacCTOSIHAE OT BepXa IIPOTOHA N0 IPaHHUIIBI €ro CXa-

TOM! 30HBIL:
a=[A,~ (N/R) — 2% (b, — §)]/28 =
= [54 — (375,549/23) — 2-1,05 (15,5 — 0,6)](2-0,6) = 5,3 c™.
IIpouHocTb ceyeHUS IpoBepsieM Mo ycnoBuio (58):
M, < N(H—h,+ a—x/2) + R{b ol — @ — 85g/2) +
+ OB (a— 8, /2) + [3(h, — &, —8) hy + &, — 8, 2a)1/2},
TA€ BBICOTA CXaToi 30HBI 6ETOHA
x = N/(R,b,) = 375,549/(0,978-200) = 1,92 cm.

Torna



M. s M= 375549 (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 — 1,052) 35 + 1,05 — 1,05 ~ 2:5,3)/2]} =
= 24810,8 kH-cMm > 19134.

CrenoBatennHO, NPOYHOCTL CEYEHHUsS oGecreyeHa.
Ilpamep 12. ITo naHHBIM NprMepa 9 Tpe6yeTC ONpeneUuTh NPporu6 KOMOMHMPOBaH-
Ho# 6anku. HopMaTHBHBI U3rMGarOLIMii MOMEHT OT ITIOCTOSTHHOM M BpeMEHHOI Harpy3oK

M, 0n 083 ydeTa COBCTBEHHON Macchl GasKM M IUIMTHL cocTasisier 132,75 kH-M.

P acyerT. IIporu6 xoMOGMHMPOBaHHOM Galky HaxoxuM mo dopmyie (60):
Ine=Fre t g
3pech
Jre = (Ur )2,
roe 1/r,, — nm}lg:g{ KPHBHM3HA KOMOMHUPOBaHHO OaJIKi, orpefensieMas 1o GopMy-
ne .

KprBusHy xoMOMHUpOBaHHOM Ganky 1 /rfor 9KCIUTyaTalIMOHHOM Harpy3ku 6e3 yuera
TONATAVMBOCTY aHKEPHHIX CBA3elt paccyuThIBaeM o gopmyne (62):

1/'}‘ = (Mn'spgn(ph)/(lrngb(pbl)'
Haxonim MOMEHT MHEPLNH MPHBEIACHHOTO CeYEHMs KOMOMHUPOBAHHON GaIKH:
L= “Isg + [(bbh3f) /121 + bbth 2+ aAsg(v -Y?),
rme o=k /E = 2,1-105/2,7-10% = 7,78;

v =29 cM (cM. ipumep 9);
Y, — HeHTp TAXKECTH NPUBEASHHOIO CEYeHMs, onpeensieMbiit o hopmyrne

Y. =8,/4.,= (aAsgv)/(bbhf+ O‘A.\‘g) =
= (7,78-54-29) / (200-7 + 7,78-54) = 6,69 cm.
Taxum obpasom,
I, = 1,78:11600 + [(200-7%)/12] + 200-7-6,69% + 7,78-54 (29 —
- 6,69)2 = 67732 cm*.
CnepnoparenbHO, KPUBH3Ha 1 /rf paBHa:
l/rf= (13275-2)/(67732-2,7-103-0,85) = 0,000031 1/cm.
Kpususny 1/r,, o6ycloBIeHHyIO MOAATIMBOCTBIO CBA3EH, onpeneciseM no dhopmyse
(63):
11, = ke (0, Eylodl @y, Eylly + 05, E )] — 1},
rae
I .= (b,,h3j)/12 = (200-7%)/12 = 5717 cm*,
3naveHue ko3 dHIHEHTa K, HaXOM|M IT0 TabJ1. 5 B 3aBUCUMOCTH OT Al [I0 HHTEPIIONA-

uuu. M = 10 (cMm. npuMep 9). KoadbdumeHT kf= 0,097.
CrienoBaTeJIbHO, KPUBU3HA, OGYCNIOBNEHHAS TOXATIMBOCTBIO aHKEPHBIX CBsA3eif, paBHa:

1/r,= 0,097-3,1-1075{[0,85-2,7-10%-346723/ (0,85-2,9-10%-5717 +
+22,1-107-11600)] — 1} = 0,21-107 1/cm.
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Taxkum 06pasoM, MOJIHAs KpHBH3HA KOMOMHUPOBAHHOMN Oaky
1/r=3,1-10"5+ 0,21-1075 = 3,31-1075 1 /cm.

HaxoauM moJHbIM HporuG KOMOMHHPOBAHHON 6KV B IIpoLlecce 3KCIUTYaTaluu:
[ = 3,31-1075(5/48)600% = 1,24 cm.
OnpegensieM IPOrud CTATHHOTO MPOIOHA OT AEHCTBMSA COOCTBEHHOM MACcChl M MacCh
TIEPEKPHITUS:
g = 5/384 [(gI)/(EL],
Ime ¢ — CyMMapHas Harpy3ka, ACHCTBYIOILAs Ha MPOTOH B CTAIUM BO3BEJICHNUS, paBHAs

89,1 H/cm.
ITonmygaem

S =5/384 [(89,1-600%)/(2,1-107-11600)] = 0,62 cm.

TTomsenii niporu6 6aiku f,,. paseH:
S = 1,24 +0,62=1,86 cM < f=2,5cm.

(o CHulI 2.03.01-84), T.e. mporu6 B ZOIMYCTUMBIX IIpefienax.
CrenoBaTeIbHO, KECTKOCTh KOMOMHMPOBAHHON 6ayKu obecreyeHa.
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