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YIK 691,328.2:666,982—462

PeKOMEH/J0BaHO K H3JaHUI0O CEKUHEeH TEOPHH XKeJje3o-
OeTOHa HAayIHO-TEXHHYECKOTO COBETA.

PYyKOBOACTBO 110 pacdery M INPOEKTHPOBAHUIO Keje30-
O6eTOHHBIX HANMOPHBIX NpPeZBapHUTEJbHO-HANPSXKEHHHX TPYO.
M., Crponnspat, 1977 38 c. (Hayu.-uccaex. uH-t 6GeTOHA
n xenezoberona I'ocerpos CCCP HUM)KD).

PYKOBOACTBO COAEPKUT OCHOBHEHIE NOJIOXEHHA IO pac-
YeTY H KOHCTPYHPOBAHHIO XKeqe300e€TOHHBIX HAMOPHLIX
peaBapUTEILHO-HANPAKEHHEX TPYyO, H3rOTOBJAEMEIX Kak
crroco60M BHOPOTHAPONPECCOBAHUA, TAK M MO TPeXCTyIeH-
YaTOW TEXHOJOIHUH.

B PykoBojcTBe npuBefeHH TpeOOBaHHA K OCHOBHEIM
MaTepuanaM [AJad H3FOTOBJEHHSA XKese300eTOHHHX Hanop-
HElX TpPYO, HaHB! pacueTHHIe (QOPMYJLI IO ONpefesieHHIo
TPEMXHOCTONKOCTH TPYO B YCIOBHAAX MX HU3TOTOBJCHHUA H
SKCTyaTauHH.

PyxoBOJACTBO IlIpefHa3HAUEHO [JIS WHXXEHEePHO-TEXHH-
YeCKMX pPabOTHHKOB NPOEKTHH X, MPOHU3BOACTBEHHHX H CTPO-
UTEJNbHEIX OPraHU3aLui.
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NIPEAOUCJ/JIOBHE

Hacrosmee PykoBoacTso cocraBiaeHo B pasButue raasn CHaII
11-21-75 «BeTounnie ¥ xene300eTOHHLIE KOHCTPYKIUEY.

B PyxoBojcTBe IpuBeleHH peKOMEHIAaLHM 110 PacueTy H KOHCTPYH-
DPOBAHHIO Xene3008TOHHRIX HANOPHHX INPeABapUTE]bHO-HAPAXKEHHBIX
Tpy6, 10 BHIOODY MaTepnanoB ANA WX H3roToBJeHHs cnocobom BrOpO-
r¥APONPECCOBAHNS, 2 TAKXKe 110 TPEXCTYIICHYATOR TEXHOJOIHH.

B PyroBoacTBe IpHBEJEHH PEKOMEHIAIMH TO IPOBEPKe HaIpsXe-
HHH, BO3HUKAIOMHX B CTEHKaxX BUOPOTHAPONPECCOBAHHHIX TPYO B MOMEHT
nepeiayn AaBJACHUE OT CIHMpaJbHOH apMaTyph Ha DeTon.

B PykoBojACTBE HO-HOBOMY pellleHO Ha3HadeHHe apMMPOBaHHA KOJb-
NeBBIX CEHUEHHH TPYO B 3aBHCHMOCTH OT pacloJIOXKEHHA HayaJa HaBHBKH
CIIHPAJLHON apMaTyDHL

OcHoBHEIE pacueTHREIE noqoxetnns PykoBoacTBa yuHTHIBAlOT Tpebo-
BAHHS HOBERIINX HOPMATHBOB Ha MNPOSKTUPOBAHME XKeJe300€TOHHHLIX
KOHCTPYKUMA H pe3yabTaThl 3SKCIHEPUMEHTAaNAbHO-TEOPETHYECKHX HCCIEAO-
Bagn#t TpyD, mpoBenenHux Kak B HHUV)KD, Ttak u B ApPyrHx HaydHO-HUC-
CJIeJOBATEILCKHX H IIPOCKTHO-KOHCTPYKTOPCKUX OpPraHHsaudsax.

PykoBojacrBo paspabGorano HHUI Gerona u xkenesoberona I'occrpos
CCCP (xaunx. texun. nayk A. H. Ilomos, uax. A. E. Ulmypnos) npn
yaacten HWICmA Tocerpos BCCP  (xaun. texn. mayxk A. A. UYeue,
C. W Kopayﬂg, NpeIJOXKABIINX AJS pacyeTa KOJbLEBOr0 CEUYeHHS TPYO
dbopmyan (22)—(25).

Bce saMeuamusa U DOXKeJAHUS NO COAEPKAHMUIO HACTOAMIEro PyKo-
BojcTRa npocuM HanpasasaTe B HVUW)KD no aapecy: Mocksa, 109389,

2-1 UrcTuryTcRast yi., KoM 6.
Hupexyus HHHU KB
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1. OBIHME OJIO)XEHHKSA

1.1. PyxoBoacTBo cocraBieno B passuThe raasel  CHull 11-21-75
«beToHHEle M Xene300eTOHHEIE KOHCTDYKLOMH®» M DaclpOCTPaHSETCS HA
IIDOCKTHPOBaHHE Xeae300eTOHHRX INIpeABapUTEIbHO-HANPAXKEHHLIX TPYO,
NpelHa3HauYeHHBIX A5 TPAHCHOPTHPOBAHHA XHUAKOCTEH MOA JaBJeHHEM.

1.2. Hacrosmee PyxkoBoacTso npexycMaTpHBaeT INPOSKTHPOBAHHUE
TPYD KOJBLEBOro NONEPEYHOr0 CEYEHHSH, H3TOTOBAAEMBIX cnocoboM BHO-
DOTHAPONIPECCOBAHNA MJH II0 TPeXCTYNEHYaTOH TexXHOJOTHH, KOTOpHE

MOTyT OBITB KaK CO CTaJbHBIM UMJIMHAPOM B CTEHKE CepleuHHKa, Tak U
Oez mero (puc. 1).

Puc. 1. JKenezofeToHHBIe NpeABAPHTENL-
HO-HANPAXEHHLIE HAaNOPHEIE TPYOH!

@ — U3roToBJsieMBEle cnocoboM BHOporun-
polnpeccoBauusl, 6 — H3ITOTOBRJASEMBIE IIO
TPEXCTYNeHIaTol Texnoaoruy O3 craib-
HOrO LHJHHAPA B CepleuHHKe;, 8 — TO
e, CO CTaAbHEIM OUJAKRHAPOM B Cepued-
Auke; | — OETOH 3aIUTHOrO CJos TPYyOh!;
2 — OponoJLHag HanoparaeMas apMmarypa:
3 — cnupaJbHasl HanparaeMasi apMmartypa;
4 — pasfenHTeNbHEIE CTaJbHBIE ITOJOCH!:
§ ~ WeNle300eTOHHMY CepPAEYHHK TPYORI:
6 — CTANRHOW IHJUHAD

1.3. Ilpu DpoeKTHPOBaAHMM XKeJNe300€TOHHBIX HANOPHBIX TPYO Hal-
JIXXUT PVKOBOJACTBOBaTbCA  ob6mumu tpebosanusamm raas CHull
I1-A.10-71 «CrponTelpHEE KOHCTPYKUMH # ocHoBanus. OCHOBHBIE HOJIO-
xxenua npoektuposanus», CHull 11-6-74 «Harpysku u BO3feficTBHE» H
VKA3aHASM HacTOAMero PyYKOBOICTBA.

[Tpumeuanue., Ilpr npoexktupoBamnm TPyD, NpeaHa3HAYEHHBIX
JUISL CTPOMTEJBCTBA TPYOONPOBOAOB, TPAHCNOPTHPYIOIHUX XKUIKOCTH, ar-
pecCHBHBIE MO0 OTHONmMEHHIO K OeToHy, HIAH NPOKJaAnBaeMhIX B paNOH2X
¢ ceCMHMYHOCTLIO cBHINE © 0ajn0B, a TakXKe B NPOCAJOTHLIX WJIH BEIHO-
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MEp3JBIX IPYHTaX, NOMHMO TpeGoBaHUH HactToslero PyKoBoAcTBa ROJXK-
Hb] BHTOJHATBCS VKa3aHUA, COAEepIKalllHecs B HOPMaTHBHLX JOKYMEHTax
10 COOPYXKEHHIO TpyOOmpOBOJOB, B YCJIOBHSX, NEPEYNCJCHHBEIX BHIIe.

1.4, B paboyux uepTexax Ha xeae3o0eTOHHbIE HamnopHue TPYOH!
AOJKHB YKA3hIBATLCS:

pasMeph! Tpy6 n geranefl pacTpyOHOTO H BTYJOYHOIO KOHIOB,

pacueTHOe BHYTPeHHee T[HIpaB/HuecKoe JHaBJeHHEe H YCJAOBHA YK-
JaLKH, Ha KOTOPhIe 3aNpPoeKTUPOBaHK TPYOhI;

TEXHOJIOTHS M3TOTOBJICHHA TPYD;

IpoeKTHAs Mapka OeToHa 1o NPOUHOCTM Ha CXKaTHe H pacTaAXKeHHe,

TpOYHOCTL OeToHa TPyOnl mMpH mepedavye YyCHIUR OT apMaTypH Ha
OeToH (IpH HM3NOTOBJEHMM BHOpPOrHApOMPECCOBAHHLIX TPYO) HIAM cepley
HHKa NIpH HaBHBKe Ha Hero HaNpAraeMo¥ cloupaJbHOH apMaTypH;

NpoeKTHAA Mapka OeTOHa BaUHTHOrO <Jjiog AJs TPyb, H3roToBside-
MEIX 1O TPEXCTYNeHYaTOH TEXHOJOTHH,

BUJ, KJacC, MapKa M JHAMeTp ApPMaTYPHOH NPOBOJIOKHM, Mapka H
pasMepnl CeueHUs CTAJbHOIO MNpoKaTa, NPHUMEHAEMOro AMs 3aKJagHLIX
AeTanel TpyO, JHCTOBOH CTaAW, HCIOJAB3YEMOH AJs TPYD, H3rOTOBJSe-
MEIX CO CTAJIbHBIM NHJIMHADOM, a TaKXe pPE3WHOBLIX KOJIEll, IpuMeHse-
MHX JJI CTHIKOBBIX COSIWHEHHN TpYD;

cxeMa ¥ NOpPSAfOK HCHbITaHus TPYyO uiam o6pa3uoB Tpy6 Ha 3aBole-
H3rOTOBUTEJE BHYTPEHHUM DHADOCTATHYECKHM JaBJCHHEM MK BHEIIHEH
JUHeHOH Harpy3ko#, NPHJI0XEHHOH BA0JL Tpex oO0pa3yiolUX LUJMHA-
pa, €CJH 3TO HUCHHITAHUE TPEAYCMATPUBAETCHd <COOTBETCTBYIOIUMM CTaH-
AapToM WK pabouuMH uepTexkaMu Ha TPYOw;

BeJMYHHbLl PACUETHOTO MPEAESJbHOT0 BHYTPEHHEr0 THAPCGCTATHYECKOro
Japjaenust (pr) WIH NPHBEAEGHHON BHEIHER TpEXJHHEeHAHOR Harpyaku
(Px), n1pH OpeBHILICHUY KOTOPHIX 06pa3yloTcss TPEUIUHBl B CTEHKax TPYO;
BeJIHIHHA BHYTPEHHEr0 TUAPOCTATHUSCKOrO JAaBJjeHUA (px), NPU KOTO-
pOM NPOBEPSETCS BOAOHENDOHMIIAeMOCTh OeTORA TPYO;

BeJMUUHA NPEABaPUTENbHOI0 HANPAXEHUS NPOAOJbROA U CIHPAb-
HOH apMAaTYpHI;

BeJHYHHB ONpPEcCOBOTHOrO JaBjeHHs (pPy) TPYD, HAroToBASEMbIX
cirocoboM BubporuaponpeccoBanud. Hdasg TpyO6, H3roTOBAAEMBIX MO Tpex-
CTYNEeHYaTOl TEXHOJIOTHH, YKAa3hBAaIOTCHA YCHJIHS HATHAMKEHHS CIUPAJbHOH
ApMaTypb! ¥ BEJHYHHE KOHTPOJHDYEMEIX YIJIHHEHHH NMPOLOJIbHLIX CTEPIK-
HEeH:,

AeTaNy AaHKePOBKM HAIpAraeMod apMaTypnl W 3aKJaJHHIX YacTew,

JlIeTaJdn CTHKOBOro cOejHHeHHA TpyO, BKJAIOUAS TePMETH3alUI0 €ro
PE3UHOBHIMH KOJBLAMH WJIH APYTHMM MPOBEPEHHBIMH cnocobaMy;

MEPOUPHATHH MO 3amute 6eToHa, a TAKKE apMaTyPH M 3aKJjaJdHbIX
JeTaJiel OT KOpposHH i TpyO, upeiHasHayaeMbIX AJd TPaHCIOPTH-
POBAHUA KHWIAKOCTEH, ArpeCCHBHLIX NO OTHOWEHHIO K OeToHy, WIH Tpo-
KJaAbBaeMbiX Ha TEPPUTOPHUSAX € arpecOUBHLIMY T'PYHTOBHIMM BOJAMH.

2. MATEPHAJIBI OJis1 U3IT'OTOBJIEHUSL TPYB

2.1. Ilpn npoexTupoBaHUK TPYO B 3aBHCHUMOCTH OT MX Ha3HauYeHUs
U KJjacca JOJXKHBI NPUHUMATLRCA OeTOHH NPOEKTHRIX MAPOK, YXKa3aRHHX
B COOTBETCTBYIOINNX CTAaHXAPTAX M TEeXHUUYECKUX VCJIOBHAX Ha TPYOHL.

2.2. TlpoextHHe Mapxu OeToHa AN TPYO AOMKHH YCTaHABJIWBATDH-
cd B COOTBeTCTBHMH ¢ ykasawnmamu raaBbkl CHull 11-21-75 mo npounoctu
Ha OCeBOe cxKartue R, Xrc/cM2; 1o NpOYHOCTH Ha OCEBOE pacTIKeHue
Rp“ , KrcfcM?; 1o BoJoRENpOHNNAaeMocTd B u no MoposocroixkocTH Mps.

2.3. )Kene3o6eTORHEIE  HATIOPHBIE  TPEABADPHTE/NbHO-HANMPSIKEHHLIE
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Ep%ﬁm JOJMXHBI HU3TOTOBJAATBCA M3 OeToHA TPOCKTHOM MapKH HEe HHUKE
00.

[Ipumeuvanue aa tpyO, mMewluux B CTeHKAxX CTaJdbHEE IH-
JUHJPE, paspellaeTcs NpHMeHeHWe OeToHa TIPOGKTHOM MapKH He HHXKE
300.

24. Hast 3amuTHOTO cJofd CcIIpajJbHOM HanpsaraeMou apMatyph
TPYO, H3TrOTOBASEMHEIX N0 TPEXCTYINEHUYATOH TEXHOJOIUH, AOJKEH npelry-
CMATPUBATLCA LEMEHTHO-NEeCYaHBl pacTBOD MJM MeEJKO3epPHHCTHIR Oe-
TOH NPOEKTHOH Mapky IO NPOYHOCTH Ha cxaTue He Huxe 300.

2.5. Matepuaan ajasg o0pas3oBaHus AHTUKOPPOIUOHHOW 3aLUUTHI HA
TpyOax, TpelHa3HAUYEHHBIX AJfA SKCIJIyaTaluy B arpecCuBHHIX cpejax,
DOMXHB HasHavaThes corjacHo CHull 11-28-73 «3amura CTPOHTEJIBLHBIX
KOHCTPYKIHHA OT XKOPPO3UHY.

2.6. IIna apMupoBaHMA XeJe300eTOHHBIX HaNOPHHX TPYO TpHMEHS-
eTCs apMaTypa CJAeAYIOUINX BUAOB;

JUIsT HanpAraeMod apMaTyphl;

BLICOKOTIDOYHAA apMaTypHasi nNpoBoJoka raajgkas khnacca B-II
(FOCT 7348—63) u nepuwoamueckoro mnpoduas xiaacca Bp-I1I (FOCT
8480 63) nmameTrpoMm oT 3 a0 8 MMm;

apMaTypHEle KaHaTk TpexnpoBoJiouHbie (TY 14-4-186-72) nuamer-
poM mnpoBoJoku [,2—1,6 MM u cemunpoBoJounble kaacca K-7 (I'OCT
13840—68*) muaMeTpoM mpPoBOJOKH OT 1,5 10 3 MM;

CTEepPXHEeBass TEePpMHUUESCKH YIPOUHEHHAHN TEePUOAMYSCKOro Npoduiis
apMmatypnas craaes kjaaccoB Ar-V m Ar-VI (I'OCT 10884—71) nmamert-
poM ot 6 mo 10 mm;

IJ5 HeHanpsiraeMoOd apMATYpPH CEepACYHHKOB TPYO NPHUMeEeHSeTCS
oObIKHOBEHHAsE apMaTypHas nposojoka KJaaccoB B-1 (I'OCT 6727—5b3%)
U Bp-1 nuamerpoM 3—5 MM um ropsgekaTanasi apMaTypHas ¢TaJb KJac-
ca A-III anamerpom 6—10 MM,

2.7. CranpHbple UWJIHHAPH AJS TPyO B 3aBHCHMOCTH OT UX JHAMET-
pa JOJXKHBLI HM3TOTOBJIATHCH U3 TOHKOJAWCTOBOM ctaiu Mapxku Ct3, OT-
pegatomet tpebopanusMm T'OCT 380—71* «Cranp yraepoaucrass oOBIK-
HOBEGHHOTO KAa4eCTBa».

Konneswpie obeyafixy TpyO H3roTOBJAIOT U3 NMOJOCOBOH CTAJM TOJIIHU-
Hou 4—6 MM, nocrtaBasemoit no 'OCT 1050—74 «Craap yriaepoxucrad,
KadgecTBenwuad, xkoucrpykuuouunaa», uiau [OCT 1530—66 «Crann mojo-
coBasl yYIepOAMCTas KaueCTBEHHAs KOHCTPYKIHOHHAS ropaueKaTaHas
B PYJOHAXY.

3. OCHOBHDLIE PACUETHBLIE NOJOXEHUA

3.1. )KenesobeTorHble HanopHele TPYOb! pacCUHTHIBAIOT IO NPEAEJb-
HbIM COCTOSTHHSIM KaK IHJHHIPHUECKHE, 3aMKHYTHIE TOJICTOCTEHHBIE 000-
Joukd. Pacuer Tpy0 NpOW3BOAAT Ha HArPY3KH, BO3HHKAWINHE Kax B
NpoLecce H3COTOBJIEHHUS M TPAHCUOPTHPOBaHUS TPyD, Tak ¥ B YCJOBHUMX
MOHTAXa, HCIOBITAHUEA ¥ dRcIyyatanuu Tpyd B TpyOonpoBoaax.

3.2. Harpysku, npuxoaqaunecs Ha xese3o0eTOHHBIE HAaNOPHBIE TIpel-
BapUTEAbHO-HAIIPSAKEHHBE TPYOR H COOPYKAEMbie M3 HHUX TOA3EeMHbIe
TpyOOTIPOBOAL, DA3AENAIOTCS HA INOCTOSHHEBIE, BpeMenHbie (KpaTKoBpe-
MEHHOIO H JIJUTEJBLHOI'0 JeHcTBHUS) M ocobhie.

3.3. K MOCTOAHHBIM Harpy3sxaM OTHOCSITCA:

a) cobcrBeHHas Macca TPyOHI;

0) BEePTHKaAbLHOE ¥ FOPUIOHTANBHOE AABJCHUE TPYHTA,

B) BO3JGHCTBHSA, BHI3LIBAEMBIE NPEABADHTENLHEIM HANPSMKEHHEM ap-
MaTYPHI;
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1} yeuads, nepenatponiyecss Ha pactpyd TpyOb! OT PeSHHOBOIO YHJIOT-
HUTEJBHOTO KOJbIla.

3.4. K BpeMEHHBIM AJUTENbHO ACHCTBYIOWHM Harpy3xkaM OTHOCATCS:

a) pacueTHoe BHYTPeHHee THAPOCTATHYECKOE JaBJCHHE XKHAKOCTH.

[IpumMeuanune. DBeanuuHy pacyeTHOTO BHYTPEHHEro [ABJIEHNA
JKUAKOCTH HaLJeXHUT NPHHUMATL B COOTBETCTBMH € pe3yJbTaTaMH THUI-
paBJMYecKHX pacueroB TpyOonponoda m ykasanumi CHull 11-31-74 «Bo-
JocHaOXeHue, Hapyxnbie ceTH U COOPYKEHUAD,

6) Macca TpPaHCIOPTUPYEMOH KHJIKOCTH,;

B) JaBJicHKe, nIepejalolieecs uepe3 TPYHT OT BPEeMEHHMX HAJHTEJb-
HO JeHCTBYIOILMX Ha MOBEPXHOCTH 3eMJIH Harpy3oK HJAH OT NOJABHXKHOIO
TpaHCIOpTAa B MeCTaxX, ([pedHa3HaYeHHLIX [JsA Npoe3Aa;

) TeMIepaTypHble BO3[AEHCTBUS, BO3HUKAIOIIHE B pe3yJbTaTe IPO-
gBJCHUS PA3HOCTH TEMIIEpAaTyp TpPaHCHOPTHPYyeMOH 10 TPyOONpOBOAY
KUAKOCTY YW OKPyXaluien ero cpennl,

J1) AaBJjeHHe TPYHTOBOHW BOJABLI IPH IIEPEMEHHOM €€ TOPH3OHTE.

3.5. K KpaTKoBpeMEeHHBIM HATPY3KAM OTHOCATCA:

a) ruipoJuHaMyUecKoe AaBJeHUE XUAKOCTH (r¥paBJHUECKUd yaap)
8 TpyOOnmpoBOAaxX, B KOTOPHIX He NPeAyCMaTpPHBaeTCsd YCTaHOBKA IPOTH-
BOYAAPHON annaparyphl;

6) BO3JeHCTBUS OT MOABHXXHbLIX HAIDY30K B MeCTax, He IpeanasHa-
YeHHBIX AJS NOCTOALHOIO Ipoe3aa;

B) BO3JeACTBHS, BO3HHKAIOIUE B IPOHECCE H3TOTOBJCHUA ¥ TPAHC-
NOPTUPOBAHHSA TPYO:

VCUJINS, BO3HMKAIOUIME B CTEeHKe TPyObl, H3rOTOBJASEMON CIOCOOOM
BUOPOrHAPONPECCOBAHUA, B MOMEHT Ilepefaud [aBJeHus OT CIHPaJbHOH
H TPOACJABHOH apmatypsl Ha OeToH;

VCUJINSA, BO3HMKAIOIIME B cepJeUHUKE TPYOBl, H3rOTOBJSIEMOH [0
TPEXCTYIIEHYATON TEXHOJOTHH, B Iponecce OOBHUBKH ero cnupaJjbHOH
NpeABapUTENbHO-HANPAKESHHON apMaTypou;

YCHINA OT COOCTBEHHOM Macchl TPYOnl NPH €€ TPaHCIOPTHPOBKE

3.6. K ocobniM narpyskam Ha TtpybOnpoBOABI OTHOCAT: BO3AEHCT-
BUS, BO3HUKAIONINE B CJAyyasix NpoKJaAkn TpyO B BEUHOMEP3JbIX, NIPO-
caJOuHBIX KM HaOyxaiomux TIPYHTaX, HA nojapalaThiBacMbIX K OIOJ3HE:
BLIX TEPPUTOPHAX H B patioHax ¢ ceHcMHUYIHOCTBIO DoJee 6 0aJioB.

3.7. Onpene/jcHue BeJUUUHB! HATPY30K, MNPHUXOASHIMXCA Ha TPYyOH,
npoussoautTca B coorBercTBUM ¢ raasod CHull I1-6-M4 n «Viacrpyriuuu
M0 ONPEACJCHHIO HAIPY30K Ha I0JA3eMHbLIe TpYyOGOIPOBOJALIY.

Ilpu pacuetre Tpy® AOJKHBEI IIPUHUMATHCA PacUETHRIE HATrPy3KH, I0-
AydaeMblie NYTEM YMHOMXEHHS HOPMATHUBHLIX HArpy30K Ha COOTBETCTBYIO-
mue Kod3(pOMIUCHTH NEePerpy3KHy, BEJAWUUHLI KOTODBIX TIpHBeaeHH B Mn-
CTPYKILHH,

3.8. TpyOnl JIOJKHBI pacCUHUTHIBATHCA HA HauwboJdee HEBBLIOJAHLBIE, IO
BO3MOXMHBIE COUCTAHHA HarPy30K H BO3ACHCTBHH, KOTODPLIE ONPEAEAIOT
¢ yaetoM raas CHull 11-A.10-71 n 11-6-74.

3.9. B Tpybax paccuuThBaioT HaunboJee HAUPANXKEHHBIE POAOCJbHBIE
(MepyanoHAJNbHEIE) ¥ mONepeuHble (KOJBlleBhIe) ceueHus (puc. 2).

[Ipu pacuere npoAOJBLHOrO <eueHHS JA0JXKHA OBbITb paccMOTpeHa
KaK IUJINHApHYECKas, Tak U pacTpyOHas dacTH TpyOHhl.

I[IpuMmeuwanue. [lpu pacuere pactpybHON uwacTy TpyOH MONOJHH-
TEJBbHO YYMTBHIBAXOT JaBjeHue, oO0ycaoBaenHoe 063KaTHeM Pe3HHOBOTO
VIJIOTHUTENLHOIO KOJBIlA B CTHIKE.

Pacuer pacrpyba OT JaBJEHHA DPE3UHOBOro YIJIOTHUTEJNLHOTO KOJb-
1a BO3MOXKHO NPOHU3BOAUTL KaK CTATUUECKH HEOMPEAENHMYID 3aMKHVTYIO
KPYroByio 000JI0UKY NEePeMEHHOr0 CeUEeHHH.
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Ilpy OTCYTCTBHH OIBLITHLIA MANHbIX, ONPEHEISIONIMX MaKCHUMaJbHEI
OTIOP DPE3MHOBOrO KOJIBILA, AOIYCKaeTcs pacueT pacTpyOHOH 4HaCcTH TPY-
Obl NMPOM3BOIAUTL HA JNONOJHHUTENBHOE JEeHUCTBUE 3KBUBAJEHTHOTO RBHVT-
PEHHEro AaBJeHHS 3 aT/cM JJMHBE TEPHMETPA OKPYIKHOCTH PE3UHOBOTO
YIJIOTHUTEJIBHOTO KOJIbIIA,

3.10. Ilpogoapueie cewenms Tpy6 (puc. 2) (ADBBI) paccuntniBa-
I0OT Ha o0pasoBanue TPEUIMH KaK KOHCTPYKNMIO 1-H KaTeropuy TpEIIH-
HOCTOHKOCTH, K KOTODPOH MpeAbABAAIOT TpeOOBaHUe Hegonymenusa odpa-
30BAHHA TPEHMUH H Ha INPOYHOCTh, Ha BO3AECUCTBHE OKPYIKHOI'QO H3TH-
Garouwero MomeHnra (M;) n npoxoawpHOil cuianl (Np), B COOTBETCTBHH C
TpeboBannamMu ni. 5.3 v 54 Hacrosero PykoBoacTra.
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Pic. 2. PaciueTHas cXeMa NDPOJOALHOIO H NONEPEYHOro ceueHuil KenezoberonHol
HARIIOPHOHN NpeABapHTE/bHO-HANPAXKEHHONI TpYyOn!
ABBI — apononbnoe ceucmume Tpyon; AIAL — nonepeunoe ceuenne TpyOu; Fp.
Fy~— naoluaib NpOfOALHCOIO M NMONepednore (KoJLUEBOro) cedeHmd CTeHKH TpyOwn;
Np; M; — nHopManbHble CHAB! H H3rubalomié MOMEHTH!, LelCTBYIOIHE B NMPOAOL-
HOM CceYeHAH; NHP;MHP-—TD XKe, AEACTBYIOLLHE § NomepeyHoMm (KOAbLEBOM) ceye-
unH; Fp Fyp -~ naowafbh HANPSTafMOl CHMpPAJbHOR M NPOJOJLHOR apMaTyphi;

A — TONIIKXHa CcTeHky TpyOwn; r — cpepnuil paanyc Tpyon

[IpumMedanue ToMUHHE CTEHOK XKeJe300€TOHHEIX HANOPHLIX
TPpyO pPEKOMEeHAyeTCq Ha3sHauaTbh HCXOHA U3 VCJAOBHg obecneyenHs Tpe-
OyeMOH TPEIIUBOCTOAKOCTH, NIPOYHOCTH, BOJOHENPOHHILAEMOCTH CTEHOK
TPYyO ¢ y4eTOM BO3ACHCTBHH, HCHLITHIBAEMBIX CTEHKAMHM TPyO0 KakK B TIpoO-
ecce uX U3TOTOBJCHUS, TaK M 3KCIJIyaTallKH.

3.11, Tpy6H co CTaNLHRM IUIHHAPOM C YYE€TOM BO3AEHCTBHS KpAaT-
KOBPEMEHHOH HArpy3kM (THADPABJHYECKOro yaapa) KONYCKaeTcsl paccdH-
THIBaTh KaK Keje300eTOHHBIE TKOHCTDYKIHMK 2-B KaTeropum TpemuHo-
CTOMKOCTH C KPaTKOBDEMEHHLIM paCKPRITHEM TPEemUH [MHKPHHOHR A0
0,1 MM npu yciaosum ofecCnedeHHst UX MOCJASAVIOMIEro HaleXHolo 3a-

KPBITHSL.



4. BEJINYUMHDL] TNMPEABAPUTEJIBHOTIO HANPS)KEHUS
B APMATYPE

4.1. Beauuunsl NPEABaPUTEALHOI0 HaNPAXKEHUA B apMaType, Kre/om?,
0e3 yyetra NOTeph, COOTBETCTBYIOLLME HYJICBRIM HaNpsSXKEHUAM B GeTOHE,
HOJXHB IPMANMAaTLLCHA, He 0oJiee:

AJS1 CIIUPAJBHON IPOBOJOYHONH apMaTYyDhl

0o << 0,75 RY; (1)
AJS TIPOAOJBHON NMPOBOJOUYHON apMaTyph!

0y < 0,65 R%; (2)
751 IPOROAbHOH CTEPIKHEBOH apMaTyph

60 \g 0,9 jo (2")

H
rie R ,-— HODMAaTHBHOE CONPOTHBJEHHE apMaTypH, Krc/cM2, MpHHHMae-

moe mo ranase CHull 1I-21-75 B 3aBHcHMOCTH OT AmaMerpa apMaTypH
H KJacca apMaTYpPHOH CcTadu.

Puec. 3. CxeMa OCYIEECTBJCHUS
APEeABAPHTENLHOIO  HalpiKe- 2) 5)
HUS CHOHpAJILHOR apMaTyPH B

TpybOax, H3roTOBAAEMBIX CIIO- .

coO0OM BHOPOTHAPONPECCOBAHNS

a — COCTOsiHHE T1I0CJe NpeaBa- I
PUTEJIbHOrO HanpsixKenuns; 6 —

TO JXe, J0 npeJABapUTeJdBHOrC
Hanpsaxenusa;, [ — oAkl Ly-
JRHAP cepleurHUKa; 2 — AbIP-
qaThid LKUJUHAP CepPACYHMKA;

J — PE3UROBHIH  UexoJ; 44— g
npokJaefixa JedTofl imBa obe- ~
yaeK HapyxXuHo# dopumpi;, 5— 1|
CTEPIKHHY [OPOAOJILHOII apMaTy-
PRI, 6 — BHTOK CIHpPaJLHOH
apMaTyYphI; 7 — cBeXeylo-
KEeHHKI OTBMODHUPOBAHHDIH _ G
6eToH; 8 — HapyxXHaa QopmMa; = A N " o
9 — cTSXKHBIE OOJATH ¢ Tapupo- A AR R i
BAHHBIMH NOPYIRKHHAMH; 10— T AR ERORR S
pedpo IKECTKOCTH HapVXHOM g @
¢opMul; // — BOJa nmoj AaBJe- ' 10

HHEeM (OnpeccoBoUYHBIM); A —

KOHTpOJUpyeMan BeJAHUYNHA

PAa3iBUXKKH HapYXHOHK (QOPMEI

4.2. Benuuudy TPeABAPHTENLHOIO HANPAMKEHUS CHUDAJBLHOH HATIPH-
raeMoift apmaTyps! Tpy0, H3ITOTOBJAAEMHX cnocobom BUOPOrMApoIpecco-
BaHUSA (pHC. 3), CUPeLLAAIOT N0 POPMYJIE

GEI = 0,9 m, pM:FZH) a "y (3)

rne 00— BeJIMUMHA HAUPAXKEHHMA B CHOUpaJbHOM apMaTrype, OllpeleJieH-

Hag € V4eTOM NOJOBHUHHON BEJUUYUHE! MOTEPh OT pejaKcalyy
CTaJy,

Py — OIIPECCOBOUHOE AaBJeHHE BOLB! 0] DPE3WHOBLIM UYEXJIOM BHVT-
peHue (hopMHl, Krefcm?;

Pa — TNOTEPH ONpPECCOBOYHOI'0 XaBJeHHs, Krc/cm?;

ra — PajAnyCc OKPYXKHOCTH, 10 KOTOPOH pacnoJjaraercsl LEHTDP TA-
JKECTH CIIHpaJbHOU apMaTypPHl, CM,

Fg—miomans CeUeHHs] CIAPaJbHOH HanparaeMod apMaTyphl, cMZ,
Ha | ¢M AJUHB TPYOHI;

Mo — KO2POUNYEHT TOUHOCTH HATANKEHHS CHUPAJBHOH apMaTyphl.




[Ipumevanwue. ITorepu onpeccoBOUYHOr0 MABJCHHA pp M KO3D-
(DUILHEHT TOUHOCTH HATAMKEHHS CIMPAJLHOR apMaTypsl My YCTaHaBJHBa-
0T ONKITHLIM NyTeM A KaXXJA0ro auamMerpa U KJjacca TpyoO.

[Ipy OTCYTCTBHM AAHHLIX NOTEPH ONPECCOBOYHOrO HABJEHUSI Pn AO-
flyCKaeTcss TNPWHMMATL PaBHBMH i tpy6: | xiacca npousocTd 9
IT—4; III — 3, a Ko3(hPHIUEHT TOUYHOCTH HATAKEHUA Mqo=].

4.3. Besnuuny HanpsikeHHWs CHHPaJBHON apMaTYphl, HaBUTOM Ha
CepaeyHUK TPYOBl, HM3TOTOBJSEMOHR IO TPEeXCTYNeHuaTOH TEXHOJIOTHH, OIl-

peaessiioT 1o dopMmyJie

Uﬁ:ﬂ'n—nﬂﬁi (4)

rne 6o — cM. 1, 4.1;
1 — OTHOLIEHHE MOAVYJAA YIPYroCTH apMaTyphl K HadYaJbHOMY MO-

IYJK ynpyroctn betoHa;
O¢ — BeJHUUHA HanpsxeHus B OeTOHe, KIrc/cM2, Ha HapYXHOH TO-

BEPXHOCTH CepACUHMKA, onpeenasieMasi nocde INPOSBAESHUS TO-
TEPb, MPOUCXOAAILUX A0 OKOHUaHUs 00xaTus OeToHa.

4.4, TloTepu npeABAPHUTENBLHOI0 HANPAMXEHUS B HanpsaraeMoi apma-
Type cASAYeT YUNTHBaTh:

a) 10 OKonuaHHus oOxarmust DeroHa OT:
peJaKcalMy HanpsaxXeHnu# HpoAOJbHOH apMarTyphl;
TOJOBHHHOM BEJHYNHBEl peJAKCaAlMP HanpaAXeHUH CcIUpadbHOV
apMaTyphl B BUODOTHAPONPECCOBAHHBIX TPybax;

6) nocse ob6xarusg OeToHa OT:
pejlakcalud HanpsaXXeHu#d ChOupaJbHOR apMaTypsl B TPy6ax,
U3TOTOBJSIEMBIX II0 TPEXCTYIEHUYATOH TEXHOJOTHMU M TMOJOBHHHOH
BEJMUUHE peJaKCalM¥ HalpPsSXKEeHUH CHUpaJbHOH apMaTyps! B
BHOPOTHAPONPECCOBaHHBIX TpyDax:

I0J3yuecTd OeTOHa, KakK OLICTpOHATEKaloled, Tak U  Ipo-
ABJAIOIMEHCHA B II03/THUE CDOKU;

ycajaku OeToHa;

cMATus GeTOHa NMOJA BUTKaAMHU CNHPAJbHOH apMaTyph;
HEOAHOBPEMEHHOro o00xxaTust 0eTOHa CchnUpaJbHOH apMmarTty-
pOH NpH ee HABUBKE Ha CEPACYHMK TPYObLI, H3rOTOBJSEMON 110

TPEXCTYNEHUYATOH TEXHOJOIHH.

4.5. 3HaueHusi TOTEPh TNpPEABAPUTE/NLHOIO HaNPSAKEHHWSsT B apMaTtype
onpeneasoT no tabJauie.

4.6. Ecau 1tpybGa 3sarpyxaercs panee ueMm uepe3 100 mue#r co Bpe-
MEHU ee HU3TOTOBJIGHUSI Ha 3aBOje, KakK, HaIpPUMED, IPH KOHTPOJbHHLIX
3aBOJCKUX MCNBITAHUSAX TPYD, TO BEJMUYWHY MOTEPh NPEABAPUTEILHOIC
HAUPSIKEHUA B apMaType OT noasyuectu OeroHa, onpefencuunyo no rtab-
JULE chaedyeT YMHOXHWTbL Ha KoadduuueHT «f», onpenenseMuit mo dop-

MyJie

p—=_2" (5)
100 }- 3 ¢

rde [ — BPEMA B CYTKaX, OTCUMTLIBAEMOE €O JHS NpeABapUTENLHOro o0-
xatug Oerona TPpyObl, NPy OINpEAeJCHHN IOTEPh OT IOJ3yUYeCTH
M CO AHS OKOHUauus OeToHHMpOBAHUA TPYOH (MJIH CEPACUYHHKA)
IDH ONpeAe]eHHH NOTEPh OT ycaAky OeToHa.
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[loTepH npelBapUTENLHOrO HaOpA:KEHHS, Krc/cm?, mpu

HaTsXKeHHU apMaTyphl B TPYGaxX, H3rotTomJIsieMhIX
MPaKTOpPB!, BBI3LIBAIOIMKEe IMOTEepd MnOpexBapu-|{ —. -

TEJLHOIO HANPSXEHHA apMaTyDhl |

0 TPexXCTYNSeHYATOH

BHODOrAADONPECCOBAHNEM TeXHOJIOI AN

I e Ee——r Nl R

YdeT 0oTepHd HaANpAXEHHA

Penaxcanusi HaupsiKeHHH apMaTypH:
a) IpH MeXaHHYECKOM crnocobe Ha-
TSKEHUS:

BHICOKONIPOUHOH apMaTypHOK 097
NIPOBOJOKH ¥ KaHaTOB; ’ H
CTEPXHEBOH apMaTypH R,

— 0,1 | 09 — (cM. npameu, 2)

0,1 04 — 200

6) npu 3JACKTPOTEPMOMEXaHHUYCC-

KOM crocobe HaTsAXKEeHUA:
BLICOKONPOYHOH apMaTypHOH
IIPOBOJICKH ¥ KaHaTOB; — 0,05 oy
CTEPIKHEBOH apMaTypH — 0,03 oy

A

Hedpopmauun aHKEpOB — —Z—-Eﬂi (cM. npumven. 3)

CMsaTHe OeTOHa NOJ BUTKAMH CHHDAJb- — 300 (cM. npumey. 4)
HOX apMaTypHI '

HeonnoBpeMednoe obxatue  OeTOHa, | — 0,5 1 oyl
IIPOUCXOAALIee BCJASACTBHE  HaBHBKHU

CIUpaJbHOHR apMaType Ha OeToH cep-
ACUHHKA TPYOR!

q

Og
- 495 —— npun —— < 0,6, uau
ledopmanmu Oetora OT OHCTpoHATE- R P 0 h

Kaiollell MoJI3y9ecTH |

CoupalpHOll ¥ NPOAOJb-
HOM

To xe
»

[IpoponsHOH

CnupanbHOH

>

ChnupalpHOH H TIPOAOJb-
HOH
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Ilpodoarscernue

IToTepu npeABapuUTERLHOro HANPAMEHHA, Krc/cm2, npnu
HATAXEHES apMaTyphl B TpyOax, H3TOTOBIASEMLIX

DaKkTOPH!, BBI3LHIBAWIHE NOTEPH OpeABapH- | -
TEJALHOr0 HANPSIXKEHHa apMaTYphl

| ¥Y4eT noTepH HaOpsaXKeHus

o TpeXcTYIeHuaTOoH
BHODOTHIApONDPEeCCOBAHUEM

TEXHOJAOTHRN
T - T - O Og o '
2565 - 1275 ('—-i — 0,6) Tnpu —-i-> 0,6
R, R
o 1]
1700 — 8.<0,6, wm [ To xe
! Rn Ry '
[lonsyyects GeTOHA o g
3400 {—— — 0,3} » ——>0,6
(R —03) > 7>
Ycanka OetoHa 150 »

[Ipumeuaunnsda: 1. B tabaune 0003HayeHO: Oy — BEJINYHHA [PEeABaPUTEJABHOIO HANpPHAXEHUN apMaTypH Oe3 yuera
norepb, Kre/cM2 (cM. m. 4.1); R, — HOpDMaTHBHOE CONPOTHBJEHHE HANpsraeMod apmarypsl, Krc/cm2; Fa — MOAYIb YHpYy-

TOCTU HanpsaraeMod apMaTypnl, Krc/cM2; Om — BEJAHYHHA KOHTPOJHUPYEMOrQO HaNOpsIXKeHHS B COHPaJbHOH HalpAraeMon ap-
mMaType, Krefem? (cMm. 0. 4.3); 1 — OTHOIIeHUE MOAYJAS VIPYLOCTH COUDPAJbHON HANDPAraeMOW apMaTyDH K HaYaJbHOMY MO-
AYJI0 YOPYrocTu OeTOHA; Wk — KO(P(DHUIECHT apMHPOBaHHS KOJbIEBOTO (NONEPeuHOro) ceueHuss TpyOH; o's ~— CKHUMAIOMICE
HanpsiXKeHue B OeTOHE B CTAaJAUM [PEJBAPHTENBHOTO 00XKaTus €ro HanpsaraeMo#u apMaTypoH € yYeTOM MOTepb, HPOHCXOAS-
HIMX A0 OKOHYaHHA 00xKaTHusl; ONpelessseTcsl HA YPOBHE IPUNONKEHHUS CHJbl 00)KaTHS B paccMaTpDMBaeMOM cedeHuH; Ro—
IPpOYHOCTh OeTOHa, Krc/cM?, K MOMeHTY o6xatusa TpyOml; A — ob6xaTHe mand, npoxgajoK, BTYJOK CMSITHe BBICAMKEHHEIX
rOJIOBOK W T. II., IPUHHMaeMoOe He MeHee 2 MM; [ — [JUHa HAUDPATaeMOro CTEpPXHS MEXIY VIOpaMH, MM.

2. Ecjad Bolyuc/aeHHbIe 3HayeHMs NOTEpb OT peJakcalnuy HanpsiXeHUH apMaTyphl OKa3nlBalOTCA OTPHUATEIBHBIMH, TO
X caeiyeT IPUHUMATL PAaBHBIMH HYJIIO.

3. Ilpu sJaexTpOoTepMOMEXAaHHYECKOM cnoco0e HaTAXEHHS apMaTyphl IOoTepH OT AedopMaluii aHKepOB B pacyeTe He
VYU THIBAKTCH.

4. He yuuThiBaerca B TpyGax co CTaJbHEIM IUJAHMHAPOM, €CJH HABHBKA apMaTYph! BHIOJHSETCH
10 5TOMY UMJIHHAPY.

HEHNOCPEACTBCHHO



5. PACYET TPYb NO OBPA3OBAHHKIO TPEHMINNH

I. PACRET NPONOJBHBIX CEYEHHH TPYDB

5.1. IIpoloNyHEIMH PacUETHHIMM CEYeHHAMN B TPybax ABJAIOTCH ce-
YCHHS B LISJBIrE U JIOTKE.

5.2. Pacuer nmo 00pasoBaHHIO TpEUIMH pacueTHHX ceueHuit TpyoOw,
HaxOAAlIeNdcs IO BO3XEHCTBHEM BHYTPEHHEr0 W BHEIIHEr0 AaBJEHHH,
[MPOU3BOJAUTCA IO {hOpMYyJie

Mg —_— RIJ 1 WT + 35, (6)

rie M § — MOMEHT OT BHEUIHHMX YCHJHA, DACNONOXKEHHHX {10 OAHY CTO-

POHY OT PaccMaTPUBAEMOrO CeYeHys, OTHOCUTEJILHO OCH, Ta-
paJVIeJIbHON HYJIEBOH JIMHHH M NPOXOJSINEHd Hepe3 SADPOBYIO
TOUKY, Hauboaee VyAaJeHHYIO OT PaACTAHYTOX 30HR, TpeIy-
HooOpa30BaHNE KOTOPOH IPOBEPALTCS, KIC-CM;

M?% — moment or ycunus obwartus Ny OTHOCHTENHLHO TOH K€ OCH,

KIC-CM, onpeaensieMulil mo m. 5.5;
Rp ,, — pacueTHOe CcONPOTHBJeHHe GeTOHa OCEBOMY DAaCTSAXKEHHIO,

Krc/cM2;

We — MOMEHT CONPOTHBJEHMS NPHBEASHHOTO CEUEHHI, ONpenenase-
MBI 1o 1. D.7.

5.3. MOMEHT BHEIIHHX YycHini M, OTHOCHTENBHO SADPOBOA TOUKH
onpeaenserca no gopMmyae

M:=MZ+NP(30N+rH)1 (7)

FAE egn — SKCHEHTPHUUTET BHENIHEr0 pacTATrMBAIOIIErO0 vVeanua Ny OT-

HOCHTEJbHO LEHTPA THXKECTH, NPHBEJCHHOTrO CEUEHHS CTEHKH
TpyOBI, onpeaessieMblil 10 n. 5.6;

fg — PACCTOSHNE OT UEHTPA THKECTH [IPUBEJACHHOTO CEUEHHA 0
AAPOBON 'TOYKM HauboJee YAAJEHHOH OT pacTAHYTOH 30HK,
TpenRo00pa3oBalNe KOTOPOH NpOBepAETCS, CM;

M; — pacueTHHI w3rnOalOWKUi MOMEHT OT AEHCTBUY BHEUIHUX HA-
IPY30K, onpejesieMbld 1o 1. b.4, xrc-cm;

Np — pacueTHOEe pacTATHBAKINES VCHJAUE, KIC, BOZHHKAIONIEE B CTEH-

Xe TPyGM OT THAPCCTATHUCSCKOI'C NABJICHAN XUAKOCTH, onpe-
gensieMoe no (popMyJe

Np=pryb, (8)

rae p — pacueTHoe BHYTPEHHEE IHADaBAMYECKOe [aBJEHHE, KIc/cM2;
Fy — BHYTDPEHHHH pajgHyc TPyOH!, CM;
b — mupuARa pacyeTHOro NPOAOJLHOTO CEUeHHSI CTEHKH TPYOH, CM.
5.4. Beanuuny pacueTHOro H3rubaOMEro MOMEHTa, TC-CM, B TPO-
HOJBHOM CEYEHMH B INEJbIre HJM JOTKe TPYOH OT BO3HEHCTBHS pacder-
HHIX JUHEHHLIX SKBUBAJEHTHLIX HATDY30K OHDEAESNAIOT MO (PopMmyJe

rae Ppp — cymMMapHasi JuHEHHAS! NPHBEAEHHAA pacUeTHAd BEPTHKAJNbHAS
Harpysga Ha €AWHALY JJNEL TPYDOH, NpANOMeHH2S BIOJb
BEPXHe# M BHXHeHA 00pasyomux UUJIRRAPA TPYOH, TC/M;
r — CpeHRH paguyc TPyOH, M;
b — To ®e, yTo B M. D.3 nacrosmed rAaBHL.

13



[IppuMevanue DBeauunnn BepTHKaJbHHIX HPUBEACHHHIX HACPY-
30K BHIUMCASIIOT B COOTBETCTBHH C YKA3aHUSIMKH, KOTOpble CONEPKUT
«MHCTPYKIUS IO onpeaeseHUI0 Harpy3oK Ha NOA3eMHble TPyOGonpoBOALIY.

5.5. Beauunna M 5 onpenensiercs no popmyJe

7 |
Mog = No (&0 +75), (10)
riae Ny — ycuave npeliBapUTEJbHOIO OO0XATHS CeYeHHUH CTEeHKH TpyOnl,
KIC, paBHOe
No = mg Ogg FH;

rs — TO K€, 4To B . D.3;
2y — SKCUEHTPHULUUTET, CM, CHJIH 00XaTHa Ny OTHOCHTEJbHO UEHTPA

TAXECTH, NIPUBEJACHHOIO CEUEHNA, PaBHLIH

7
eﬂn‘:yu,'p——é_‘ : (11)

Fg; my — TO Xe, uTO B 1. 4.2;
Opz — BEJUUMHA HAIPSAXEHHUS B CHHPAJBHOX apMaType € YUETOM

BCEX NMOTEepb, Krc/cM?;
Yn.r — PACCTOSHHE OT BHYTPEHHEH TIpaHU N0 UEHTpPa TAXKECTH NPO-
TOJBHOTO NMPUBEAEHHOTO CeUEHHUN CTEHKH TPYOH, CM;
h — phicoTa (TOMIIKHA) CTEHKH OOBHBAaEMOro CepAeYH¥Xa B TPY-
0ax, H3roTOBJSAEMBIX [0 TPEXCTYNEHYATOH TEXHOJOIUY, HJIIH
BHICOTA CTEHKH BHOPOIMAPONPECCOBARHON TPYOLI, CM.
5.6. SKCUECHTPHUIUTET €yn pACTATHBAIOMIEro ycuiaus Ny OT BHYTpPEH-
Hero THAPOCTATHYECKOr0 NABJECHUS XHWAKOCTH ONPEACHSiETCS OTHOCHTE/b-

HO HEeHTpa TAXKEeCTH IIPUBEJAEHHOro ceyenud no gopmyJe

9ﬂN=yu.T“"}'( 11-11_'%__0,5)‘ (12)
n ry
rje == — Qo =_-7 ;
Fy ”:2;

ra — HapyXHbIH pajguyc TpyOH, cM;
ry — TO e, 4To B 1. b.3;
Yn.r — TO 2Ke, 4YTO B I. D.D.
5.7. ITonoxenue AAPOBOH TOYKHM OTHOCHTEIbLHO USHTPA TANKECTH MPH-
BeJEHHOr'0 CEYeHUsl OnpeaenaeTca:
a) ec/JH YAOBJAETBOPAETCS YCJOBHE

Rp W
€N — €0 S —— (13)
Ng
o Mopmy.Jie
rY = W : (14)
F 4 2nFg
6) ecan ycaoBue (13) He yaoBaeTBOpAeTCH,
no Gopmyde
Wo
Ty = . (15)
; FII. C

14



B dopmyaax (13)—(15) o6o3nauyeHo:

W, — MOMEHT CONDOTHUBJEHUA NPHUBEIGHHOIO CEUEHHUs JJd DacTAHY-
TOIO KpaeBoro BOJOXHA, cMd;

W. — MOMEHT CONDOTHBJIEHHSI TPUBEAEHHOrO CeYCHWUA OJs pacTAHY-
TOrO BOJIOKHA, M3, omnpeaensieMbli ¢ yuYeTOM HEYIpYIHX
cBOficTB 6eTOHAa M NpUHMUMaeMBIt paBHbiM W.=1,75 W;

Fn.c — mJolans NPpUBEJEHHOIO CeucHHsI CTEHKH TPYOH, cM?;
F — nnomane cevenus OeroHa (0Oe3 yyeTa NJIOMIAAH apMaTyphl);

Fg — TO Xe, uTo B 1. 4.2 NpeAllecTBYIOUIEH TJIaBL;

n— TO Xe, uTo B 1. 4.3;
Rp [~ TO Xe, 4TO B IN. 5.2;

eo; Nog — 10 Xe, uTO B 11. 5.5;
€oN — TO e, UTO B II. D.6

p.8. as BuOpOrMIpPONpPECcCOBAHHHIX TPYD MAONXKEH TIPOHU3BOAHUTHCS
[OBEPOUHBIE pacyeT pagHalJbHBIX HaNpAXeHWH, BO3HHUKAIOIHX BHYTPH
CTeHOK TPyO, HA YPOBHe PACHOJOXEHUS CHHPAJBHOM apMaType, B MO-
MEHT Neperady yCHJIUHM OT 3TO¥ apMaTypel Ha 6eToH.

BenanunHy pacueTHOro pajuajbHOrO HAOPAXKEHUA Cr, KIFC/CMZ, BO3-
HUKAIIIET0 BHYTPH CTEHKM BHOPOTHAPONPECCOBAHHOHR TPYOBI BO BpEMS
nepefayd yCUans OT NpeABapATEIbHO-HANIPSXKEHHON CIIMPAJIbHON apMary-
PHl Ha OeTOH, CJeAVeT ONnpeleqasiTs 1o (hopMy.ae

S
S —d

rie $ U d — COOTBETCTBEHHO INar HABMBKM YU JUAMETD CEYeHHs apma-
TYPHOH NPOBOJCKH, CM;
Pa — PABHOMEPHO pacnpeleyeHnoe JaBJieHye, BO3ACHCTBYIOLLEC
Ha TPYOy Xax YUpYIrufi KpyroBOH IMJIMHAD M BLI3HIBAIONIEC
HanpsXeHHe B 30HE PAcCHOJOXEHUS CHUPAJbHOM apMaTyphl,
3HAYEHHE KOTOPOro onpejensercda o GopMyJie

0, = A p,, xrc/cm?, (16)

Pa = 0,9 (py — Pn), (17)
A — k03 dULneHT, onpefcnseMulil 10 dopMyJe
1
A=— ; (18)

B
1+m1"‘é' (1+%C)

3nauenus ko3ddunuentos B, C, & m; onpeieasiorcd no GopMyaaMm:
1,2 ¥34-0,72

B ;
vi—1
0,72 v2 11,9
c= VT L2 (19)
vo — |
b E Fy
Eﬁ.crﬂ
- Eﬁ.c
1 ="
Eﬁ.a C



B ¢opmyaax (17) — (19):

Ty
vl—_ "
ra
Fa
Yo = —
Ty

Yi: 72 — ko3 anneHTH OTHOIUEHUA pPajJUYCOB;
ras; 'y — TO XK€, 4TO B II. 1.6;
Px; Pus Tas Fa— 10 3Xe, uT0 B 1. 4.2:
Eg.c; E¢.n.c — MOAYJIH ynpyrocty OETOHA COOTBETCTBEHHO
CepJCUHNKA M 3allUTHOro <o TpyoOml,
Krefem?;
Ea, — Moaysib yNPYrocTH CIHPAJbHOR apMaTyDH,
Krefem2,
0.9. U3 ycnoBua obecneueHHs HEOTPHLIBHOCTH O€TOHA 3allHTHOTO
CJ09 OT cepleyHuKa TPyOwl BeaHYHHY O, Krc/cM2 cleayer IPpHHUMATH:

R
Uf "<*~:\* Kp — (20)
TAE Rg -— HOPMAaTHUBHOE COINDOTHBJICHNE oeTona 3alliuTHOro CJA0d TPYV-

6L na oceBoe pacTAXxeHue, onpejensemoe no n. 2.11 CHull
[1-21-75 B MoMeHT nepelaud YycHJAHMH OT CIMpaJLHON apMa-
TYpH Ha OeTOH;

K — ko3 $uinueHT KOHUSHTPANHH HanpsXeHu# B OeToHe TPYOH,
NPUHAMAaeMbIi paBHLEIM 2,0 njas Tpyd aumaMerpom mo 1000 mwm,
a JJjs Tpy6 60apmiux auamerpos — B.

I1. PACYET KOJIBILEBbLIX CEYEHHUH TPYEB

5.10. PacueT KoJplUEeBHIX ceyeHHH TPy6 INPOA3BOIUTCA HA BO3AeHCT-
BUS H3rnbarmUx MOMEHTOB M TPOJOJBHEIX VCHIUH, BO3HHKAIOWHAX OT
pacueTHRIX KOMOWHAUMA HATpY30K, JAeHCTBYIONIHX B Npornecce H3roToBJe-
HA4, TPAHCIOPTUPOBAHUA, MOHTAXKA U 3KCNaAyatauwu Tpyo.

[IpamMeuanne. Ilpy noaysenun pacuetoM o6xaTHd GeTOHA KOJb-
IIEBOTO CeueHHs NPOJOJLHONA MpeJIHANpPSAMKEHHOA apMaTypoH MeHbIIe
15 KRrc/em2 coenyeT YCTaHOBMBLIEECS HaATpPAMEHHME CKAaTHA B STHX ce-
YeHHSIX NMPUHHUMATL PABHEIM ‘15 Kre/em2,

5.11. Pacuer koJpleBnXx ceqenufi TPYOH AN ceplleuHHKa (B caydae
H3roToBJeHnss Tpy® N0 TPEeXCTYNERYATOR TEXHOJOTHH) HA HANPSXKEHHA,
BO3HUKAIOMME TNOok BO3AEHCTBMEM H3rnlaoinero MomesTa oT youiauit o0-
KaTHA NPOAOJBLHBIX CEUYEHHH B TIPOIECCE HABUBKY CHHDAJBRHOK HAIpi-
JKEeHHOHN apMaTyphl, IPOU3BOAUTCA 10 hopMye

ME < RsWy+ Mig (21)

3 |
rie Mgog — MOMEHT BHEMIHUX YCHJIHE OT 06XKaTHs NpPOAOJABHOTO ceue-

HAA TPYOR HMAM cepleuRyMka HaBHBAEMOH CHUPAJbHOH Ha-
NPAXKEHHON apMaTypOHd, BLIYHCIASEMBIN:

npu mare BuTKoB s << 0,23 V rh em, mo dbopmyne

M":ap;rh; (22)

B

16



Ipy HIare BUTKOB s>0,23VuTﬁ-cm, no dopmyJe
M:=ap, (rh-1,83s%); (23)

Re ~— pacueTHOe COOPOTHBJICHHE HA pacTaKeHue OeToHa, 06xKaToro
B NMONEPEYHOM HaNpaBJeHWH, Krc/em2, onpenenaseMoe no ¢op-
MYyJe

2
Rs = Rpy [1+o,285'—‘i-—1,28(-°—'i) ]; (24)
Ry Ry

Wi — MOMEHT COIIPOTHBJIEHHSI MNPUBEACHHOr0 INONEPEYHOTO CEYCHMS
HOJOCKY INVDHHOH 1 cM IIO cpelHel OKPYXKHOCTH KOJbla TPY-
OBl IJS1 KPAWHEro PACTSIRYTOT'O BOJIOKHA, ONpelelsieMbld ¢ yue-
TOM Heynpyrux cBo#cts OetoHa, cm¥;

M f,lﬁ — MOMEHT PaBHOJACHCTBYIOHICH YCHJIHH B NMPOMOJbHOH HanpAraeMoH

M HEHaNnpAraeMoy apMatype Ha 1 CM JUINMHB cpPefHed OKPYXHO-
CTH TIONEPEYHOro ce4eHuss TPYyDOH OTHOCHTEJNHRHO OCH, HOPMAaJb-
HOH X INIOCKOCTH HM3ruba M NMPOXOASIUEH 4Yepe3 sSAPOBYIO TOUKY,
HauboJee YIAJNCHHYI0O OT PACTAHYTOH 30HKL, TPEIMUHOCTOUKOCTD
KOTOPOU TPOBENALTCH,;

Y — -
NN [T

3% 08 (2 16 2z 2% 28 dJ2 g6 HKhow

Puc. 4. TI'padbug aas omperenevus krosthdunveHTa a

aarr /»';—\I_L_A__p.—'—;ﬂ
408

f

i ‘ )

| !
0o ar 08 12 16 2 24 28 dz &6 4 By

Puc. 5. T'pagux aaa onpejenenus KozdduuueHra «a

a — 6e3pa3MepHBEIR K03((PHUUUCHT, NPAHAMAEMHBIA B 3aBUCUMOCTH OT
NOCAEIOBATSJIBHOCTH HABUBKH CIOHPAJBLHON apMaTyphl, pasme-
' poB TPYOHl M TEeXHOJNOTHM &€ M3TOTOBJICHHMSI no puc. 4 uau 5;

P, — 9KBUBAJIGHTHOS DPABHOMEPHO pacIpeie/eHHOE AAaBJCHHE OT CIH-

pPaNibHOR HaNpAXKEeHHOH apMaTyphl Ha HAPYXKHOH NOBEPXHOCTH
TPyOhl WM CEPASUHHKA, Krc/cMm2,

7



r; h — cOOTBETCTBEHHO, CPEAHMH pajauyc TPYOH WIH cepIAEYHHKa Y TOJ-
U[MHA UX CTEHKH, CM;
Rp,, — TO Xe, uro B M. B.2:

O — HAIpsKeHusg obxaTus GeToHa TNPOAOJBHOrO CEUEHHH TPYOL!
¥ ee CcepAcUYHUKA, onpelenseMoe Oe3 yueTta notTepb, B CTalHHU
npeABapUTEJbLHOr0 00XKaTHd, Krefem?;

Ry — npounocTr GeToHa Ha cxatue B TpyOe HJIM CepJEUHHKE X MO-
MEHTY TNepefauy VCUWJIMH OT CIUpaJbHOH HaNpsXKEeHHOH apMa-
TYPH Ha OeToH, Krc/cm2.

[Ipumeuanue. Ha puc. 4 u 5 c603HageHO:

| — nmHa MeHBIEro no pasMmepy obxartoro wam HeobXKaTOro yya-
CTKa TPYOHR HJH CEPJCYHHKA, CM;

l6 — BAJuHA BTYJOYHOrO yuacTka TpyOHl, CM,

1,31
a9

Vrh
5.12. Koaddunuenr a npu pacuere TpyO, M3TOTOBJAAEMBIX IO TDEX-
CTYNECHUYATON TEXHOJOT¥M, NJS CTaAWX OKOHUAHUA HABUBKH CIWPaJLHON

HaNpPSIXKEHHON apMaTyphl NPURUMAIOT no puc. 4 B 3aBHCUMOCTH OT HAJIU-

HBl HeoOXKaToro yyacTka.
Koa(ppunuent ¢ B claydac HaBHBKM CIHUpPaJbHOH HaNMpSIKeHHOH ap-

MaTyphel Ha CEPACYHHK OT OJHOrQ U3 €ro TOPLOB Ha BCIO UIMHY NPHHU-
maerca paBapiM 0,009 15 y9acTKOB IWJIMHAPAYECKOH YaCTH CEpAeyHH-

ka 2V rh or Kxaxzaoro U3 TOpUOB.

s ocrannHoll yacTy cepreunuxa a=0,047.

B cayuae, Korna HaBuUBKa CNUpaJbHOH HaNPSAXKEHHOH apMaTyphl Ha-
yuHaeTcs Ha paccTodadud [g oT BTyJjounoro topua tpySn (IpM HaJauuwu
HeoOXKAaTOro BTYJIOUHOT'O y4acTka), XKoa(dp(hHIMeHT a NPHHUMAIOT IO rpa-
UKy, TPUBEIEHHOMY HA pHC. D.

I BuGpornaponpeccOBaHHbIX TpyO KO OHUIMEHT @ NPUHHAMAIOT IO
puc. 4 B 3aBUCHUMOCTH OT AJUHBI BTYJOYHOrO KOHIIA, BHIMOJHEHHOr'O B
Hepa3beMHOM KoJiblie (hOPMHI.

5.13. Benuuuny sKBUBAJIEHTHOrO DPaBHOMEDHO pacnpeaeleHHOTro JaB-
JIEHHS OT CIUPAJIbHOH apMaTypHl B TpyOaX, H3rOTOBJNAEMEIX 1O TPEXCTY-

MEeHYaTON TEXHOJOTHY cJeVeT ONpeaeadaTb no dopmyJe

' F. (0 —n og — 300
Py = a { : ) ; (26)
Ta
B BubporuapornpeccoBaHHbeIX Tpy6Gax no dopmyJe
’ F Og—n0o "—0,50' "'—'O"c
o= fn(00—n06—0.501—0) (27)
Ta
B dopmynax (26) u (27) obGo3naueno:
ra; Fu-— TO Xe, yto B I1. 4.2:
0g, Og, N — TO Xe, uto B 11. 4.3;
— NOTEPH MNpPeABAPHTEJNBHOrO HANPSIXKEHHA B CHHPAJBHOA ap-
MaType oT cMaTHA OeroHa noj BurkaMm 300 xre/ocm?;
0; — NOTEPH OT peJaKcalWU HanpsXeHUuR B CHHpaNbHOR apMma-
TYpe, Krefem?;

K
09 — HanpdiXXeHWe B BHTKAX CIHUPAJBHONR apMaTyphbl, PacHoJlOKeH-

HOH Ha BTYJOYHOM KOHIE TpYOH, Krcfem2, kKoTopoe NPHHH-
MaeTcss B 3aBHCHMOCTH OT OIIPECCOBOYHOrO XABJEHUST IS
Tpy6 & 900 MM, paBEEM 2500 m cBrme — 3000 xrc/cm?

K= (25)
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[Mpr unanpsaKeRWUH COUPAJBHOH apMaTyphl 3JEKTPOTEpPMOMEXaHHye-
CKUM cnocofoM 3KBUBaJEeHTHOE PaBHOMEDHO paclnpejeseRHOS AaBJeHHE

p, Onpeie/siercs M3 YCAOBHS IOJHOIO YYeTa HalpsXKeHHH, BbI3BaH-

HBIX MeXaHUYeCKUM HaTsaxXKeHHeM apmaTrypbl M 60% HanpsxeHuit, BO3-
HUKAIOWMX 33 CUeT 3IJCKTPOHArpeBa, INOCKOJAbKY NpH HABHBKE HMeEeT
MECTO MeJJeHHOe OCThIBARHE TTPOBOJIOKH.

5.14, PexoMeHZyercsi B BUODOTHApPONPECCOBAHHHIX TPy0ax KoJxye-
CTBO NpPOJAQJBHOH NpelBapUTENLHO HaNpPSXKEHHOH apMaTyphl ONpeAe/ATh
no QopMyJie

— 0'6.1{'@.1{ - (28)
01850011'}:311

rAe Og.x — HanpfAXeHue OeTOHA B KOJBIEBOM ceueHud TPyOHl Iocje ne-
pefayd YCHJIHA OT CNHpAJLHOH apMaTyphl, Krc/cM2, ompeje-
JisseMoe nmo gopmyJae

Os. « = 0,2 3 — R¥; (29)

O — YCTAHOBUBIIeeCsT Hampsaxeuue B OETOHe MPOAOJBHOTC ceue-
HUSL TPYOHI, Krc/cm?2;

Rg —T0 Xe€, uTo B 1. 5.9.

[Ipmmewanme. Bo Bcex chayuasx Os.x B BUOPOTHAPONPECCOBAH-
HBEIX TpyOax M0JXHO OHTh He MeHee 15 Krefem2.

6. TPEBOBAHUA K KOHCTPYUPOBAHHUIO TPYD

O0mue nojaoxxeHus

6.1. IIpy mpoeKTHpPOBaHHHN KeJe3o0eTOHHBIX HANOPHEIX TPYO cleny-
eT MPHUHAMATH ONTHUMAaJIbHBIE DPAa3Mephl TOJIIWHBI CTEHKM, UCXOAS U3 pa-
*YeTa Ha TPEUMHOCTOHKOCTb, VYCA0BUs obecreuenuss TpebyeMon BOIO-
FenpounnaeMocTh OeTOHA W ydYeTa TEXHOJOIMM H3rOTOBJEHHS TpYO.

6.2. IIpuMeHUTENbHO K TEXHOJOTHH W3roTOBJACHUA TPYO cjaelyeT mpe-
nycMmaTpuBaThk Haubodee shdeKTUBHEIE BUALI apMaTyYPHOH CTaJH H IO-
BhHINIGHHBIE XAPaKTEpUCTHKH OeTOHa 110 BOACHEINDPOHHIAEMOCTH, TIPOUHO-
CTH Ha CXKATHUE U DacTaXKeHHue.

Apmuposanue Tpyo

6.3. )Kene3zoberounpie HanopHele TPyOLl 0e3a craJbpHOrO UHJIHHAPA
BHYTDH CTEHKH TIPEAYCMATPUBAIOTCS C TPEABAPUTEILHO-HAMNPSIXKEHHBIM
apMHUPOBAHHEM B IPOAOJBHOM U TIOIEPEYHOM HalpaBJeHHAX.

6.4. HepanpsraeMas npoxoJpHas apMaTypa B BHJE OTASNLHEIX CTEp-
JKHEeH HJIH KapKacoB JONYCKaeTCs B oCOOBIX cJaydasx, Korjga 3TO SKOHO-
M.mgcm OTPaBAAHO IO TEXHOJOTHUYECKWUM CcOO00paXKEHHAM H3TOTOBJICHUSA
TPYO.

6.5. CnupanbHy0 npeABapHUTEJbHO-HANPHMKEHHYIO apMaTypy caeny-
eT pacnosaraTb O0JiMxKe K HapPYXKHOH INOBEPXHOCTA TPYOH C YCJAOBHEM
ofecneyenust TOMIMHB 3ANIUTHOTO cJ0oA OeTOHa coryacHo TpeDoBaHHAM
n. 6.19 gacrosmero PyxkoBoJcTBA.

6.6. IIponosibHYI0 NpenBapHTENLHO-HANPSAXKEHHYI0O apMaTypy DeKo-
MEHAYETCS PacnoJaraTh B CepefiHHE BHICOTH (TOJMIIMHEBI) CTEHKH TPYOH.

[IpumMeuwaHnne B BUOPOrHApPONPECCOBAHHBLIX TPYOax NPOAOJBHYIO
NpeABapUTEILHO-HANIPAXKEHHYIO apMaTypy cjaelyeT pacmoJsaraTh BHYTPH
APMaTYpPHOI'O CHHPAJLHOTO KapKaca, MOCKOJBKY NpPOIOJNbHAS aPMaTypa
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B X Tpydax noaxKHa (bHKCHPOBATH B INPOEKTHOM INOJOMEHHH apMa-
TYPHMH KapKac, o6padyeMulit CNUpanpHbIMH BHTKAMH U PasneNATeNbHbI-
MH NTOJIGCAMH.

6.7. B BubporunponpeccoBaRHuX TPyOax AAs (PEKCHPOBAHMS IOJO-
KEeHHST BUTKOB CIHPAJbHOH apMaTypn! NPHMESHAIT pPaseJuTeNbHBE TI0-
Jocel (puc. 6), HM3roToBAAEMBle U3 TOHKOR cradasHol monaocwr (I'OCT
b03—71%) pasmepom 20X0,5 mm mam 30)X0,7 mm.

L T
?..-'_,r.,f,hu IR

/
/

E '
EITIEITITITN
— e C

Puc. 6. PaagenntenbHas mojdoca AJR apMaTyDIbix KAapkacos BHOpOruapomnpecco-
BaHHEIX TPYO (paaMepn! B MM)

@ —C OAIlM SHA3BUKOM: O — ¢ IOByYMd #3bIMKaMH: ¢ — DBLICOTa BEILITAMIIOBAHHOIO
A3biYKa; 4 — ZJHHA A3BIYKa; § — liar si’hIYKOB (COOTBETCTBYEeT mary BHTKOB CcOu-
pPanbHOM HanpaAraeMo#t apMaTyphl)

6.8. [llar (paccrosnue B OcCsIX) TMpEeABAPUTENLHO-HAMIPAKECHHOA CIH-
paJibHOH apMaTypel B Keje300eTOHHLIX HANOPHBIX Tpybax ycTaHaBJH-
BACTCH PacUETOM.

MunuManLHEIA IIar HAaBWBKHM TIPHHUMaeTcs AJas TPyO, H3rorosJse-
MBIX TI0 TPEXCTYIEeHYaTO#l TexHosoruu, 2d; aas Tpyd, @3roTaBIHUBAEMBIX
criocoboM Bubpormgponpeccosanud, 104-d; aaa Tpyb co cTaJbHHIM IHU-
JUHHJAPOM, 15 MMm.

MarcuManpHBIA IIar HaBUBKH AOJMEH ObiTh: AN TPYO, H3roToBJse-
MBIX IO TpexcrynesyatTolt tTexnosoruu, 10 d; mnas mpy0d, H3NOTOBJSEMEIX
cnnocobom Bubpormapompeccopanus, 0,56 (hA—a); aAnag Tpy6 €O CTANLHBIM
nuamagpoM, 50 mm; (d — amaMeTp apMaTypHOfl TIPOBOJIOKH, MM; h —
TOJIAHA CTEHKH® TPYOR, MM, & — TOJINUHA 3alHTHOro cJos OeToHa,
MM).
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6.9. Ilpy onpegenennu TpebyeMOK IJIOLIAAH CEUSHHS CIIHPAJIBHOM
HaOpPAraeMon apMmaTyps B Tpy6ax, H3roToBasgeMunx cmocofom BHOpO-
rHApOTIpeccOoBatns, CJeAyeT VUHTHIBATH MAaKCHMAaJbHO AONYCTHMYIO Be-
JJUUMHY OIPECCOBOUHOIO JaBJICHMUSI.

[Ipmmeuanue QO0pynoBasue, mpeyCMOTPEHHOES THUTIOBHIMH INpPO-
eKTaMM 34BOJOB, PAacCUHTAHO HMa MakcumalpHoe nasnaenue 3,4 MlIla.

6.10. Kpafiaue BUTKH CIHpaJBHON apMaTypH B KOJHYeCTBe 4—5 mMIT.
JOJXKHE! ObITh HABHUTH ¢ MUHUMAJBHEIM IHATOM.

Ha xonuennix yuactkax Tpy0d 6e3 cTaJpHHX KOJell CnupanpHas Ha-
nparaeMas apMarypa Ha 20 MM He JOXOAMT A0 TOpPHa TPYOHI.

6.11. AnkepoBKY MPSABAPUTE/bHO-HANPSAMKEHHON CIMPaNLHON apMa-
TYPH B TpyOax, M3roTOBAAEMHX TO TPEXCTYINERUATOR TEeXHOJOIHH, cJie-
JyeT NIPOU3IBOAUTE T MOMOLILIO CHEIHANBHBIX YCTPORCTB:

4) NpMKATHEM HAYAJbHOrO KOHI2 TMPOBOJIOKH BHATKAMH CIHpAJH WM

crnelansHoR maactuHoft (puc. 7, a);

Puc. 7. PeroMerayeMble aHKepHEBIE YCTPOHCTBA AJS 3aKpenJgeHUsi KOHIOB CHUPaib-
HOM HanparaeMo¥l apMaTypel TPYO, RIrOTOBASECMEIX IO TPEXCTYNERYATOIl TEXHOJ0-
THY (Pa3Mepri B MM)

@ — dHKEDOBKa, OCYyLLeCTBJsleMasl 3a’KaTHeM BHTKaMM CHHpaJid KOHIA HABHBAEMON
ApMATYDPhE!; 6 — aHKepPoBKa, OCYMECTBAAEMas 3a3KUMHBIMH OoJTaMHu; 8 — aHKepOoB-
Ra, OCyWeCTBAsICMan saXXaTHeM KOHNa ChHpaJdm ¢ HOMOINBIO OAacTHH: & —- aHKe-
DOBKa, OCyliecTsaseMas C NOMOULLYO NeTAH, 3a0eTOHHDPOBAHHOH B CepIeYHHK TPY-
Ont; 0 — aHKEpOBKa CHHPaJbHOrO KapKaca, OCYLIECTBANREMAS] € [MOMOUILIO 3aXKUM-
HElX NaacTuH; !/ — navajo cuwmpain; 2 — KoHen CIIHpadH; 8 — BHTKM NPOBOJOKYH C
ocnalb/leHHn HaNpAXeHHeM; 4 — MOJMOCKH H3 JHCTOBON CTaJiA; 5 — 3aXUMHOIM}
Gont; 6 — anKkep cedeHHeM 25X25 cM: 7/ — meTasn, 3aaHKepeHHad B Gerod: 8 — mnJa-
CTHHE ceqeHHueM 5X25 MM
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6) npuKaTHeM O0JTOM MJH NPOCTEHUIUMM IJIALIEYHLIM 3aXMMOM, 3a-
paHee YCTAHABJAWBAEMBLIM B KOHCTPYKIHMIO, HO 0€3 BHICTYIJIEHHA 3a IIpe-
IeNbl TOJIIUHB 3augurdoro ciaos (puc. 7, 6);

B) KpelJieHHeM CIIMpajJbHON apMaTypel K paHee 3a0eTOHHPOBAHHBLIM
B CepAcYHUK TPpYyOB! cHellNaJbHBIM YCTPOUCTBOM B BHAE MeTe/b, INJACTHH
u ap. (puc. 7, 8, 2).

Kpenaenue aBYyX KpPa#HMX 3aMKHYTHIX BUTKOB CIIHPAJbLHOH apma-
TYPHOH 3aroTOBKM B TpyDax, M3roTOBJSEeMBIX crmocofoM BHOpONMIApONpEC-
COBaHMS, CJAGAVET IPOH3BOIUTL C IOMOIILI0 3aXUMHBIX TJACTHH pa3Me-
pom 50X256X5 MM m3 craam Ct3 mo I'OCT 380—71* (pme. 7,0).

6.12. AmxepoBKka npeABapyUTEJbHO-HANDIXKEHHOH IIPOAONLHON apMa-
TYPH H3 BHICOKOINPDOYHO¥N NPOBOJOKU MEPHOAHMUYECKOrO Npoduisg HUJIH ap-
MaTypHEIX KaHaTOB B TPyOax He Tpebyercs, €C/AU MPOYHOCTb OETOHA IIPH
obxarud He MeHee 70% MNpPOeKkTHOH, a TOJIHHA SANUIHTHOIO CJI0S OeTo-
Ha He Menee 20 MM.

6.13. CnupanpHaa nanpsaraeMasi apMmatrypa nepei HaBHBKOH ee Ha
CEPICUHUKU TPYO, M3rOTaB/AMBASMBIX 110 TPEXCTYIEHUYATOH TEXHOJOTHWH,
WIM H4 POTOP HABMBOYHOrO cTaHKa IJs1 TpyO, GOpPMyeMBix <CNocoOoM
BuGporuponpeccopanus, AOJAXKHA OHTh MNOATOTOBJEHA B KOJHYECTBE,
KPATHOM €€ pacxojy Ha OAHY-ABEe TPpyOn (B 3aBHCHMOCTH OT AMaMeTpa
TPYOR!).

[ToaroToBKa mpOBOJIOKH BKJKYAET B CeOs:

3aUUCTKY M CBAPKY BCTHIK /M BHAXJECTKY KOHUOB apMaTypHOH
IPOBOJMOKY, B3ATHIX U3 ABYX OJHODOJHRIX OYXT;

NPOBEPKY KauecTBa CTHIKOBOTO COSAMHEHHS;

TMepPEMOTKY Ha cheuunanpuyio 600uny.

3akaaaHeie aeTany

6.14. B cepaeunnxax TpyO, H3roTaBJIUBAEMBIX IO TPeXCTyleHUYaTOH
TEXHOJIOTHY, B MeCTaX mepexojia MPOAOJLHBIX CTepXKHed U3 IHUIAHUHAPH:
YeCKOM YacTH B pacTpyd MOJXKHB YCTAHABJAHBATHCA CTAXHBIE KOJbIA,
KOTODhIe (DHKCHPYIOT PACTOJOXKEHUE CTePXKHEH B IIPOSKTHOM IMOJOXKESHHU.

Konba H3roTaBjJuBAOT M3 BHICOKOMPOUYHOM IPOBOJOKHU MU ropsue-
KaTaHOW apMaTYpHOM CTajJHM M YCTAaHAaBJWBAIOT HX B 3aBHCUMOCTH OT

CCODEHHOCTEH TEXHOJIOIMH TIDON3BOACTBA TPYH.

6.15. B Tpybax, H3TOTOBJSIEMBIX [0 TPEXCTYIEHYATOH TEXHOJOIHUH,
NOJXKHBI OblTh NPEeAYCMOTPEHHl CTaJbHBIE MOAKJIANKH, YCTaHaBJARBaeMble
Ha HAPYXHYI0 NMOBEPXHOCTL PacTPyOOB CepleYHHKOB TPyO AN IIPenyil-
pPeXJeHUST BO3MOMKHOIO COCKaJb3bLIBAHUS HABUBAEMBIX BUTKOB CIIHpaJb-
HOM apMaTypHhl.

IIpokaajiky Moryr OBITH BHINOJHEHLI M3 OTPE3KOB TIPOBOJOKU MepH-
OAMyeckoro mpodmas guaMmerpoM 6—8 MM, OTAGIBLHBIX TIOJOC M3 YIJe-
POAUCTOA CTaJ¥ HJK TPOBOJOKH auamMeTpom 1,6—2 MM, ycTaHaB/IuBae-
MOM nyTeMm OOBMBKM HA pacTpyd cepleuHura TpyOH .

6.16. B BubporuaponpeccoBanHbulXx TPyb6ax Ha KOHNAX apMaTypHOTO
Kapgaca YCTaHABJAHBaiOT TIIACTHHYATHE 3aXHMbl B UeThIpex Mectax (BO
B3aUMHO TPOTUBONOJOXHOM HaNpaBJeHHHM JApPYyr OT Apyra), KOTOphIe
COSIMHSIOT JBa IIOCASAYIOMHUX 3aMKHYTBHIX BHTKA € JABYMS IpeXbIIYIIHU-
MU BHTKaMu (cM. puc. 7, 3).

6.17. B Tpybax, u3roToBJAsSIEeMBIX IO TPEXCTYNEHUYaTOH TeXHOJIOTUH,
MOXET NPeAYCMaTPHUBATLCS APDMATYDHBIH XOJABLEBOH KapKac, BHITIOJHSE-
MBI M3 OOLIKHOBEHHOR apMaTypHOH OPOBOJOKH ([IMAMETD M UHCJAO BUT-
KOB ONPENeSIOTCS pPacyeToM).

22



6.18. K s3akaagHeIM JeTajigM OTHOCATCA aHKepHBIE YCTPOHCTBA, 3a-
KJaainiBacMble B 0OeTOH CEpPIACUHHUKOB TPyO, HU3TOTOBJASEMBIX IO TPEXCTY-
NEeHYaTOH TEeXHOJOTHH.

ToamumHa 3alUTHOrO CJOS

6.19. Toammua samuTHOro <¢Jos 0eToHa A9 XKeae3oOeTOHHBIX Ha-
IOPHLIX TPyO YyCTaHABJHMBAETCS ¢ YYETOM YCJAOBHH 3SKCIJyaTalUUH HUX B
TpyOONpoBOJEL.

B tpy6ax, mpeanasHaueHHBIX K 3KCIJAVATAIIHM B YCJIOBHUSAX OTCYTCT-
BUSI arPeCCHBHOM K OeTOHY CPEeXbl, 3allUTHHH cJof GeTOHA AOJKeH OBITh
TOJIIUHOA He Menee 15 MmMm.

[Ipumevanusa: 1. Ha TpyOnl, H3roToBasieMEle Mo TpexcTymeHua-
TOU TEXHOJIOTHH, TIPH HAHECEHUM 3allUTHOr0 CTJO0S1 TIYTEeM HaMasK® HJHu
BUODHUPOBAHUS MHHMMAJBLHAS TOJIIMHA CJIOS VBEJHWYNBAGTCH HA D MM.

2. Ilpm MuEEMaJpHOH TOJINNHE 3aIIUTHOrO CJOS MHHYCOBHIH J0-
NyCK HEe pa3pemaeTcs.

6.20. B tpy6ax, H3roToBAfgeMbIX clocofoM BHOPOrwIpompeccOBaHuUd,
NePBLIA M TIOCJASHHUA BUTKH COUPAJLHON apMaTypbl MOJXHE OTCTOATH
OT TOPHEBONW TIOBEPXHOCTH TPYyOH Ha paccTofnum He Oonee 20 MM,

6.21. Topusl npoROJBHLIX NPeABaPHTENBHO-HANPAXKEHHLIX CTCPXKHER
flocJie uMX OOPe3KH AOJKHBI OBITH 3amMIIeHBl OT KOPPO3HMH CIeldanb-
HEIM AHTUKOPPO3UOHHBIM 3aNIUTHHIM MOXPHITHEM.

6.22. AmxepHnle YVCTPOHCTBAa M KOHIE aHKEpPyeMOH HanpAraeMmo
apMaTypbl JOJMXHBLI OBITh HAaAEKHO 3AMMHUINEHH! OT KOPPO3WMH COOTBET-
CTBYIOUIHMHU NMPOTUBOKOPPOSHOHHEIMHU COCTaBaMH,



ITPHJTO)KEHHE

Mpumep pacuera TPYObI

Tpebyercst paccuuTaTh xKejne300€TOHHYIO HaNopHyio TPyOy AnaMmer-
poM (Dy) 1000 MM c mpeABapUTEeNbHO-HANDPSXKEHHO! CIIMpAJbHOA K NpO-
AOJLHOR apMaTypoH, H3rOTOBJAAEMYIO Mo ciocoly sBHOPOruApoipecco-
Bauus u3 berona mapxu MBO0.

Tpyba mpeanasHauaeTcs JAJiS HATOPHOTO BOJOBOJA € PacUeTHHIM
BHYTPEHHUM THJApaBAMUecKuM naBaednem 1 MIla.

TpybonpoBon yKJAaAHBaeTCs B TPAHIIEI0 OTKPHITWM crocofoM Ha
eCTeCTBEHHOE OCHOBAHME C VJAVUUIEeHHHIM crtocofoMm onupanus. [ayOuna
VKJQJK¥ OT TOBEPXHOCTH 3&MJIM J0 Bepxa Tpydnl 2 M. ¥YpoBeHb TpyH-
TOBHIX BOJ ‘HAXOAWTCH Ha rayOude 3,5 M. 'pyHT OCHOBAHUA U 3aCLINTKH —
CYTJTMHOK MATKHIA.

Harpy3ku H-18 unm HK-80 or Tpamcnopra Ha noBepXHOCTH 3€MJIM
PaCCYUTRIBAIOTCH HAa OCHOBaHWE <«WHCTpYyKIMM MO omnpeleseHUI0 Harpy-
30K Ha NOA3eMHBIe TPYOOIPOBOIEIY.

Juuna ™pyo6ur 5000 mm. Paccrosnue MexAy aHkepaMH IPOAOJALHOH
apMaTtypnl 5180 mm.

Coenunenne Tpy6 B TpyOONpoBOAE — rHOKOE, ¢ NPHMEHEHRHEM YTI-
JOTHHTENLHBIX KoJiell. TOJMINMEA CTeHKR TPYOR 75 MM.

CnupajpHas apMaTypa M3 BLICOKONDOYHOH CTaJLHOHA IVIalKOR Npo-
Bosiokd kyaacca B-II (F'OCT 7348—63). IlpononbHas apmatypa U3 mpo-
BOJIOKH BHICOKOMPOYHON nNepuoiuueckoro mpocduasa aacca Bp-1I (TOCT
8480—63).

OnpenennaeM BHEIIHHME BEPTHKAJbHEIE Harpy3KkH, ASHCTBYIOMINE Ha
TpyOy, corjacHo «VIHCTPYKIMHM N0 ONpPEJeNIOHHI0 HaTPYy30K HA [OHA3eM-
Hile TPYOOTPOBOLLIS.

Onpenenenrie pacYeTHLIX BEPTHKAAbHBIX HArpyaok
OT JAaBJeHHsl TPYHTA

PacyeTHYIO BEPTHKAJLHYIO HArPY3KY OT XABJACHHS IDYHTA ONpeje/s-
eM mo GopMmyJiam:
a) NPy ykjaajaxe TpyO B TpaHUISHO

Q; = 1,2 ¥rp H B Kyp ¥; (30)
6) npn ykaamgke Tpys B HACHUID
Q;=l,2vaDHKH. (31)

Ecau ynoBaerBopserca yenaoBae BKrph>DgKa, 7O BMecTO dop-
mydant (30) caenyer monab3oBaThen dopmynol (31).

B panHoM caygae 1,2 — xosdduinueHr mneperpyskH; ‘Yrp=1,85—
00beMHBIM Bec rpyHTa 3achImky, T/M3, KoTOpbif TpHEHMaeM mo Tabia. 3
ana xareropun rpyerta I'-IV; H=2 — rnyOura sanoxenus TpyOH, cuH-
Tag OT Bepxa TpyOm, M (cornmacmo 3axanmio); Dy —HapyXHH# aua-

mMeTp TPyOm, M, paBunil Dg=0Dy+2h=10004-75-2=1150 mM; B=
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=3,13 mupuna Tpasiiew Ha ypoBHe Bepxa TPyOH, M, NpUHHMaAEMas

10 CHHTPII [11-30-74; Kr.p=0,869 — xo3(p(pUIHEHT, 3aBUCAIIUA OT OTHO-

UICHUS B__ ¥ OT KaTeropuu IPYHTA 3aCbiNKH, TMIPUHHUMAaSMBIA B COOT-
cp

BETCTBUH ¢ Tabia. 4; Bop=4,13 — mupuna tpaHiuew Ha YPOBHE cepelH-
HB! PACCTOSIHAA MEXKJAY NOBEPXHOCTBIO 3eMJH H BepXoM TpYOml, M; P —
K03(PULUUEHT, VIATHBAOWHA pasrpysky TPyOR T'PYHTOM, HAXOASHMIMMCA

B Na3yxax MexX/JAy CTeHKaM#u Tpanilenm u TpyOONpOBOAOM, ONpPeAesaeMEIN
no ¢popMmy.e l

= - © (32)
1+ 2
Py Dy D
H
Ecan xosgdunneHT P nogayyaercss MeHbIIE BeJHUHHEI 'E* , TO OH
Dy
MPUHHEMAETCA PAaBHBLIM BeJHUUHE B - B nandom cJayyae 3TO YyCJOBHE

BLITONHACTCH;

Ka — k03 uinenT, 3aBucAmME OT BHAZ TPYHTA OCHOBAHMS M OF
cnocoba onupannus TPyOH, onpefneldaeMull Aasd Bcex TPyD, KpoMme CTaJb-

H H
HHIX ¥ TIOARSTHJACHOBHZX, TIDH — < 0,5 TaruM, Kak npu — ={),o;
Dy Dy
H H
upu —2= 2,5 no taéa. 6 u npm 0,5 {B— <26 mo (opmyJe
H it
’ Dy \?
K,= 1,04 [KH——O,O4—(KH—-1) (-2—?{) ] ; (33)
Ke=1,45 npunumaeMm mo TalOa. 5 pas yraa ommpanus 20=90°.

D.. \2
[Tpn (ﬁ!) > | B pacueTax cJeAyeT OPHHMMATL 3T0 3HAYEHHE DaB-

HbIM eAUAHIE;

Pyp — mapaMeTp, XapaKTEPHU3YIOUMIHA JKECTKOCTh TrPYHTa 3achIlKH,
onpefensieMuid no dopmyJe

Prp —_— 0, 125:Erp; (34)

Pp — mapaMerp, XapakTepPH3VIOWIHHA KecTKoCTh TpyOonposoja, oOIll-
pelrensieMu#t no thopMmyle

__2E, (1)3_ _2.3,5-108 ( 7.5
o 107,5

3
- — - — 8.
(1—) \D, (1—0.17)2 ) 245 rrc/cm?; (35)
Erp=25— Moayas nedpopmandam rpysHrta, IpEHHMaeMH#l no Ttabua. 3,
krefom?; Egx; v — Mogysn ynpyrocty ¥ Koshdwnment Ilyaccona MaTe-
prana tpy6omposoxa 3,5-10° u 0,17; § — ronmuna crenxu TpybH, cM;
De=107,5 cpeannit AMaMETp NOMEPEYHOrO CeyeHUs TPYyOH, cM; YDg=
=(,9815 yacTe BEpTHKAJNLHOTO IHaMETpPa, PACIoJNaraeMas BRIIHE IJOCKO-

CTH OCHOBaHMs (OHa TpaHIleH), M, a ¥ — Ko3ddbHUNUEHT BHICTYNAHHS
TPyOONpOBOAa N3 OCHOBAHHS.

[MopcrasuB nafaenHnie 3Hauenus B popmyan (31) u (32) noaywaem:

1
’lp_-—"'— ——— -:=0'951;
0,1 L | A
|, ,0:1%5:25 313115

245 98,15
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: 1,15\2
K, = 1,04[1,45--0,04—-(1,45—-1)(5) ]:1,43.

HODM&THBH&H BepTHI{aJIhHElH Harpyaa{a OT HdAaBJIcHHUA l"p}fH‘Ta paBHa
" =1,2-1,85-2.1,15.1,43 = 7,302 Tc/M?.

Onpeaenenue pacuyeTHOM BEPTHKAJABHOM HArpy3KH
OT COGCTBEHHOM Macchl TPyOonpoBojaa
B Macch! TPAHCMIOPTUPYEMOH KHAKOCTH

a) Ot coOCTBeHHOH MacCh TPYyOONpOBOAA

D+ D 141,15
“2‘ i =1,1.3,14.2,5.0,075 +2 =

T=1!1ﬂYT6 "

= 0,7 Tc/M2; (36)

n=1,1 — koapPuuuent neperpysku; 0=0,076— Toauuna CTEHKH TPY-
6onpoBoaa, M; Dy u Dp — BHYTpeHHuE M HapyXHBIH AHaMeTPH TpyOoO-
NpoBOAa (CM. BHIEe); yr=2,0— 00beMHHHA BeC wMaTeprana TPyOOIpO-

Boxa (cM. tabua. 14), tc/m3.
6) OT MaccH KHIKOCTH

It 3,14
Qu=1,1 TYHD§=1,1 Tl-lﬁ=0,863'rc/m3; (37)

ve=1 o6beMHH} Bec BOALI, mc/M3.

Onpenesnenne pacueTHbIX TOPHU3OHTAJLHBIX HArpy3ok Ha Tpydy
OT OOKOBOro HABJEHMS TPYHTA

a) Ilpu yxnagxe tpy0 B TpaHIIco
Qs = 0,9 ypp H Dy Ay = 0,9-1,85.2.1,15.0,15 = 0,575 Tc/m?. (38)

6) Ilpn yxnanxe Tpy6 B HacCHIIb
” D 1,15
Q&=0;9RW(H+'?H')DH}».H=0,9-1,85(2+—_2“) 1,15.0,3 =

= 1,48 tc /M2, (39)
rae Ar U Ag — KO3(bUIUEHTH, ofpefesseMue 1o TabJ. b.
Onpepenenne pacueTHOR BepTHKAJLHOH
¥ TOPH3OHTAJbHON HarpyskKu,
AedcTBYIOLWIEH HAa TPYOONpPOBOA OT ABTOMOOHJBHOrO
M FYCEHHYHOro TpPaHCNopTa
a) Bepruxanabuast Harpyska
Qs=nqaDgp K, =1,1.2,55.1,15.1.1,43 = 4,62 1c/m2.  (40)
6) 'opnaonTanspHas Harpyska
(41)

Qﬁ = qa DH u' z"ﬂ =_2:55' 1 ’ 15' l '0;3 —_— 0,88 TC/Ma,
rae n=—14 — koapdunyenT nueperpysxkyu AJs aBTOMOOHJILHOA HATrDY3KH,
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n=1,1 — 10 Xe, AA9 T'YCEHWUHOM HArpysKH, \=1 — AUHaMHYECKHUH KO-
sbdULUEHT, 3aBUCSIUAA OT IMyOuHE yKAaAku f, NpUHHMAaeMB# PaBHbLIM

enunune ajag H>=1 M; ga=2,55 t/m no taba. 10.
OupenensieM BepTHKaJbHYIO 3KBHBAJEHTHYIO NPUBEACHHYIO BHEIIHIOW

Harpysky OT JaBJCHUS TPYHTa ¥ TPAHCIOPTaA MO (hopMyJe
Pyyn=p1Q,=0,5.0,86 (4,62 }-7,302) = 5,125 tc/m, (42)

rae B=0,5-— xo>(ppuunenT npHBeAeHUs HArpPy3KH, NPHHAMAEMLIA IO
1a6sa. 15; n=0,86— ko3bdpuuuenT, yIATHBAOIKA OOKOBOE JaBJEHUE

IPYHTa, IpUHUMaeMbulil 10 TabJ. 6.
OnpegensseM BepPTHKaJbHYI0O 3KBHBAJECHTHYIO NPHBEACHHYIO BHEI-
HIOI0 HArpy3Ky OT COOCTBEHHOR MacCH TPYORl M MAacChl HaNOJHHTEIS MO

dhopMmyie
Py =pnQs=0,325.0,86 (0,863 - 0,7) = 0,437 1c/™, (43)

rie §=0,325 — ko3 dUINEHT NUPHUBEIEHUA Harpysky, NPUHAMaEeMHH IO
Tabn. 15.

Onpeaeaecnie pacueTHbIX YCHANH,
NEACTBYIOIUX HA NPOAOJbHOE CeuCHHe TPYOb!

OcHoBHOe codeTaHHe HArpy3ok (HaBJeHHE T'DYHTa, OT COOCTBEHHOH
Maccu! TPYOH M XHIKOCTH)

Pyp = 3,14 4- 0,437 = 3,58 1c/Mm.

MNsmbanmuid MOMEHT ¥ HOPMaJLHYIO CHJIY onpeledaseM no (popmy-
JaMm (8) u (9) macrosmero PykoBojcTBa

M; = 0,318 Py, r b; (44)

B namHoMm cayuae: p=10 — pacyeTHO¢ BHYTpPEeHHEE IMAPOCTATHYE-
C(KO€ AaBJieHue, Krcfem?2; ry=50 — BHyTpeHHUA (VCIOBHHIA) paguyc Tpy-
ORI, CM;

h 7,5
r=ry+ 5 =50 4 —==53,75=0,5375

CpeAHWi pajuyc TPyOnl, M.
[logcraBuB 3HaueHUuss B popMyan (44) u (45), nonayyaeMm:

M;=0,318.3,58.0,5375-1 = 0,612 tc-M/m™;
Np=pryb=10.50-100 = 50000 = 50 tc/Mm.

Jlono/nuuTenpHOe CcoveTaHHe HArPy3oK (XaBJeHWe TPYHTA, OT TpaH-
CriopTa, cCOOCTBEHHOR MacChl TPYOR M KUIAKOCTH):

Pyp = 5,120 4- 0,437 = 5,562 1c/m;
M;=0,318-5,562.0,53756.1 = 0,95 Tc.-M/M = 950 Krc.cm/cm;
Ny = 50 Tc/M.

Pacuernoe BHYTPEHHEe JaBJICHHEC B JAONOJHHTCABHOM COUYETAHUU Ha-

'PY30K NPHHATO ¢ Kod(pdpuuuexrom 1.
Hanb6onee neBHIrogAHHIM iisi pa6oTel TpyOonmpoBoga 6GyJeT AONOJHH-
TEJbHOE COYETaHHE HArpPy3O0K, T. €. NPHU ACHCTBUH KPATKOBPEMEHHOH Ha-

I'PY3KH OT TPaHCIOPTA.
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Pacuer Tpybet HA TPeuwlUHOCTOUKOCTy 8 cTAdUL 3KCnAyarayuu

Onpeaenene reOMETPHYECKUX XapaKTEPHCTHK PacueTHOTO MNPOL0Jb-
HOI0 CEeUeHUS CTEHKH TPYOHL.

ITpurumaeM s=22 — mar HaBUBKH HampAracMoff CINHpaJiLHOR ap-
Matypn, MM (n. 78); d==b MM — AmMaMeTp HamnpsraeMoi cIHUpaJbHON
apMaTyphl, MM.

[Tnomans manpsiraeMoft CHUPaJbLHOR apMaTyphi, cM2/cM, B pacuer-
HOM CedeHHuY TPYOBl ONpeneasieM no dopmy.ae

f. 0,196
F,—-% — 2" _ 0,089I, 46
= X 089 (46)

rae fa=0/196 — njomanap ceueHns, ¢M2, apMaTYpHOH NPOBOJOKH JWa-
METPOM D MM.

Koadhdvunnestr apMupoBaHHS NPOAOJBHOIO CEeUeHHs TPYOLI onpeje-
JsIeM o (hopMyne

F,  0,080!
—TH — ,, 47
b=n = 175 = 019 (47)

B pawnoMm cnyuae: b=1 — pacueTHas mupHHA OPOAONBHOTO ceue-
HUSA CTEHKHU TPYOH, oM; A=7,0 — TOJIINHA CTEHKH, CM.

[Tnomank mpuBeAEHHOrO CEUSHHUN OmpeaessieM no dopMmyJe

F. .=bh(l+np), (48)
e n=ot = _ 55
A = Eq = 0.36.108 >’ OTHOIIEHHE MOAYJIA VIPYIOCTH

apMaTyphl K HauaJbHOMY MOXAYJIO0 YyNPYIoCcTH OeToHa.

B pamnoM caywae: E,=2-10% — MoayJp YyupyrocTu apmaTyphl,
kre/em2 (taba. 29 CHnIl 11-21-75); E¢==0,36-10% — HauanpHH# MOAY/L
yupyroctu 6etona, xrc/em? (rada. 18 CHull 11-21-75).

[loacrasasieM uncnennwe 3nauenns B (QopMmyay (48), moaywaem

F. .=1.7,6(1+45,56:0,0119) = 8 cm?/cmM.

Ctamuuecknii MOMEHT NPOJAOJBHOTO NPHBEACHHOTO CEUYEHHS OTHOCH-
TEJILHO €r0 BHYTPEHHEH rpaHy onpejpelisieM no gopmyne

b h2
Sﬁ.n: o

+nFg(h—a’). (49)

[Ipunumaem q'=1,8 — paccrosiHne OT HapyXHOH rpamm 6eTOHa 10
HeHTpa TAXKECTH HanpAraeMod COWpaJLHOd apMaTypHI, CM.

IloacraBuB 3naucHnsa B popmyay (49), nonydaem

~1.7,52

Sg.n="—g — 5,560,081 (7,5 — 1,8) = 30,95 cu®/cu.

Paccrosinue OT BHYTDeHHEH TI'paHH TIPOAOJLHOrO NPHBEAEHHOTO Ce-
YEHUS A0 £r0 LUeHTPAa TAXKECTH ompeleaseM IO (opMyJe

Sg , 30,95 . -
Yy, = — =——=13,87cM. )
i FILB 3
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MoMeHT HHEepHUH MPOAOJALHOIO TMPHUBEACHHOIO CEUeHHA OTHOCHATE/b-
HO OCH, TPOXOJAANIEH Yepe3 ero LUSHTP TAXKECTH, onpejesndeM Mo ¢gopMyJe

_ bns h \2 .
J“-““'}?"“”’(-’!u.r-*é‘) +nfy(h—y, ., —a )=
1.7,58 7,5\2

=+ 1-7,5(3.37—7) -+ 5,56-0,0891 (7,6 — 3,87 —
—1,8)2 = 36,92 cm?/cM. (51)

MoMenT COnpoTHBJAEHHSA NPOAOJLHOrLO NPHBELEHHOIO CEUEHHA CTEH-
KH TpyOR! IJs1 BHYTPDEHHEH I'paHH ¢ y4eTOM nJjacThueckoil paborm 6ero-
Ha OInpejeJsieM o (hopMmyJie, IPUBEJSHHOX B I1. 5.7

Wr=1,75W,, (92)
rge Wy — MOMEHT CONPOTHUBJICHHA NPOJOJBHOrO NPUBEAECHHOIO CEUeHHSd
TPYOR! AJis1 paccMaTpHBaeMOd IpaHH, ONpPEASAAeMEIHd N0 GopMyae

Ts o 36,92

Wﬂ — = = _
Yo . v 3,87

IloncraBuB 3naueHus B hopmyny (H2), nonayuaeM
W.=1,75-9,64 == 16,7 cm3,cMm.

JKCISHTPHIHNTET TPHIOMKESHUA CHJAB 00XKAaTHA OTHOCHTEJIbHO IeHTDPa
TAXECTH MPUBEJEHHOTO CeyeHUs ompejensem mo dopmyae (11), npuse-
OEeHHOI B 1. 5.0

= 9,54 cm3/cuM (53)

h
eo=Yy — o =3,87T—— =0,12cm. (54)

IDKCHEHTPULLUTET INPAUJOMEHUI PABHOLEACTBYIOLICH DPaCTATUBAIOIIEIC
YCUJIUS OT BHYTPEHHEr0 TUAPABJIMYECKOTO JIaBJEHUs OnpejeseM To
popmyae (12) n. 5.6

Iny
eoN =Yy Ty (l—-a ——0,5). (55)
r 502
.Y _ :
B nannoM cayuae @& =- = = (), 756;
- 57,52
ry 97,5
= = = = 1,15 8 Iny=1In1,15=0,1397,
Y= T 50 4 iny=1n

rae ra=ry-+h=>50--7,5=>57,5 HapyxHHHI paguyc TpPyOH, CM.
IloacraBuB 3uauennss B3 popmyay (55), noayuaem

0,1397
— 18 — T Wy — 12 y
eq v = 3,87 50(1__0”756 05) 0,243 cM

Onpepenerue pennuyuHbl 00xaTHs
pacueTHOro NpPojaoJbHOr0 CevyeHusl CTCHKH TPyOhl

[lpunumaem op 32 BeJAHYUHY NPEABAPUTENLHOTO HANPSIXKEHUST B CIIU-
pajJsHOH BmampsiraemMol apMatype no . 4.1:
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B npamnoM cnyuae R; = 17000 — HOpDMATHBHOE COTPOTHBJIEHHE ap-
marypsl xaacca B-II, krc/em? (taba. 20 CHull I11-21-75).
[Togcrasus 3nauenus B popmyay (96), noayuaem:
0y = 0,75-17000 = 12750 xrc/cm2.

[Torepn oT penakcaluy HaTPSXKEHHM B CHOUMDAJbLHOH apMmaType on-
peflessieM mo ¢opMydae, NpuBeAeHHOR B Tabj. Hacrosamero PykoBoactBa.

Op 127560
= 2 — 0,1 ={0,27T——— 2750 =
01 (0, 7 o 0, )0'0 ( 27 17000 0,1)1 0

d
— 1307 kre/cm2. (97)

Tpebyemoe nHanpsxenue B CIUPAJILHON apMaType € YYETOM IQJOBH-
HEl IOTEph OT PeNaKCalBHd CTaJdH COCTABJACT

Gy = 0y — 0,5 0 = 12750 — 0,5-1307 = 12 097 xrc/cm?. (58)

OnpeneluM BeJHUHHY ONPECCOBOYHOTO JaBJeHHs MO dopmydae (3),
npuBeneHHon B 1. 4.2.

Ua_____oing_(fM‘—Pn) l"".ad” (59)
Fy
OTKY/A
oy F,
= : Y
P 0,9 m. r, Pr (997)

B nannom cayuae:

pu =4 — BeJYYHHA TOTEPb OTPECCOBOYHOI'O AABJIEHHS, KIc/cM2, mpy-
HUMaeMan mo 1. 4.2;

Myp=1 — KO3 DHUIUEHT TOUHOCTU HATANKEHHUS CHUPAJLHOM apMarty-
PbI, MIPHHUMAEMBIH 110 11, 4.2;

ra — pajguyc OKPYKHOCTH, IO KOTOPOW pacClofaraercsi UEeHTP TsiXKe-
CTH CHHDAJIbHOH apMAaTYPh!, ONpejeasieMbll 110 (opMy.Jie

ta=ry+h—a=504+7,6—1,8=2"55,7cum.

[TogcTaBus cOOTBETCTBYIOMME 3HaueHua B Hopmyay (59), no-
JAYUUM:

12097 -0, 0891
— ~ 14 =>=2 2,
Pwu 1.0.9.55.7 - 6 xre/cM

[IpoBepsieM yci0oBMEe HEOTPHIBHOCTM OeTOHA 3amHUTHOrO <CJOsl TO
dopmyne (20) m. 5.9.

RH

p ¥
K
rue Rg — HOPMATHUBHOE COIPOTUBJIEHUE OTOHA OCEBOMY pPAacCTSAXEHHUIO,

krc/em2 (taba. 11 CHull 11-21-75);
0r — BeJIMYAHa pajuajbHOTO HaMpAXKEHHA, Krc/cm?2, ompenensemast Mo
¢opmyae (16) m. 5.8

Or S (60)

S
= — A p,; 61
G, s—d Pa (61)
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K=2,5 — ko2 ¢uupeHT KOHUEHTPAIMH HANPSAXKecHAN B GeToHe, MPHHATHLIA

no 1. 5.9;
A — Ko3pdHIMenT, onpeAeasieM no gopmynae 18, mpHBeleHHOH B
n. 5.8
1
A= ~ — . (62)

B
L +my —— (1+£C)

OnpenensieM BeJUUHHL KO3GDIUIHEHTOB, BXOAAIINX B 3Ty (HOpPMYJy
(cMm. . 58):

— T — A— 1’032; 63

Y1 o 557 (63)

== = = 1,114 ; 64

Yo o 50 (64)
2-109.0,0891

k= Eolfu —— == 0,0097 , (65)

Eg. ra  0,33.108.55,7

raie Eg.c=0,33-10°— navaapHbi MOAYJL yHpyrocTH OeToHa cepledyHM-
Ka TpyObl, Krc/cM2, K MOMEHTY Nepefayd YCWJIHH OT apMaTypnl Ha Oe-
TOH, UMEIOUIHA NPOUHOCTD, PpaBrVIO 80% npoexTHOH, cornacuo CH 324-72.
[Ipuaumaem m;=1,1 — xo3ddHunueHT OTHOWIEHUST HAYAJLHBLIX MOIY-
Je# ynpyrocty 6eToHa cepJieUHUKa M 3AIMMTHOIO CJIof.
Briuucasem xoadduumentol C; B; A:

0,72 y3 1,2 0,72-1,1142 + 1,9
C = 5 = ; = 8,7 :
Vo — 1 1,1142 — ]
1,2.y¢40,72  1,2-1,0322 10,72
P=ETT T T nmmoa 0T (66)
]
A= — —— —= 0,192,
30,7
141,1 87 (1 +0,0097.8,7)
HaBaeuue p, onpenessieM no «popmyde (17) n. 5.8
Pa=0,9(py—pn) = 0,9 (26 —4) = 19,8 xkrc/cm2. (67)
[loacraBasisi cooTBETCTBYIOMIKE 3HAUeHus B dopmyay (61), Haxoaum
2,2
= 0,192.19,8 = 4, 2,
G, 29005 92.19 4,92 Krc/cm
HeoTpriBHOCTDL 3alllWTHOrO cJos OeToHa obecrneyena
19
4’92<;é’ T. e. 4,92 7,6 Kkrec/cm?,

OnpexpensieM HauvaJbHOES VCHJAME, Mepejpalomeecss Ha OETOH OT CIU-
paJsHON apMaTyphl

N, = 0y Fy=12097.0,0891 = 1078 krc. (68)
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OnpejedsaeM Hanpsxenue B OeToHe HA YPOBHE HOJOXEHHS UEHTPA
TSDKECTH CIUPaJbHOA apMaTyphl

; Nog N, geoy 1078 1078.0,12-1,83
g = I = — —

Fo o Js o 8 36,92
= ]28,5 krc/em?2, (69)

rae y—h—a'—yn..=7,5—1,8—387=183 cM — paccrosiune OT LEHTpA
TAXECTH IPOAOJBHOrC I[PHBEJCHHOIO CEUEeHHUS [0 MOJOXKEHHUA UEHTpa
TAXKECTH CIHPAJLHOU apMaTyphl, CM.

OnpenendM BeJUUWHY TIOTEPb IPEABAPUTENBHOTO HANPSXKEHUA B
CIIHpPaJIbHOM apMaTtype, BbISBaHHOe Aedopmainueir OectoHa OT OBICTpOHaA-
TE€Kalomiell MoJa3y4ecTH 1o TabJjaune

Og 128,5
Oy = 425 = 425 = 121 3, 70
9 R, 150 Krc¢/cM™ (70)

nie Ro=450 — npouynocTh GETOH4 K MOMEHTY €ro 00KaTuUs CHHpaJbHOM
apMaTtypo#i, kre/eMm?, npurgrtas no Muacrpykuuu CH 324-72.

[loTepu HanpsKeHuss B apMaType OT logasydectd OeTona onpeaeds-
eM mo Tadbauue

Cg 128,5
Gq = 1700 =2~ = 1700
° R, 450

[loTepn HanpsixeHus B apMaType OT ycaAxy OeTOHa NPHHAMAEM
o TabJjauue:

— 485 kre/cm?. (71)

o4 = 150 Krc/cm2.
Hanpsxenne B ¢nupajdnpHOf# apMaType ¢ YUETOM BCEX HOTeph DPaBHO:
Goe = 12 750 — 1307 — 121 — 485 — 150 = 10 687 xrc/cm2,

Cuory obxaTtusi 6€TOHA MOCJE TIPOSIBJECHUS BCEX IOTEPh HaNPAMKEHUH
B apMaType ¢ YYeTOM K03(DODUIUEHTA TOYHOCTH MNpeABaPUTEABHOI'0 Ha-
IPSKEHUA (Mqo) onpenensieM no dhopmyse

No = my Gog Fy = 1-10 687-0,0891 = 952 kre, (72)

rie My=l —xKo2(pdUIKHEHT TOUHOCTH HATIKEHUA CIOHUPAJbLHON apMaty-
PH, IPUHUMAEMBIH O 1I. 4.2.

[IpoBepsieM YCJIOBHe, ONpefendioilee PacloJOXKeHHe SAPOBOH TOUKH
ceyeHust no . 5.7

Rp 1 ¥r

Ny

eo y — 0 < (73)

[loacraBue COOTBeTCTBYyIOLIEEe 3Hadenue B Hhopmyny (73), HaxomauMm,
YTo ycJaoBHe M. 5.7 yIOBJETBOPSIETCH:

20-16,7
952

OnpenensieM mpuaoxkeHue cuiabl Ny B ycJOBHOM SAPOBOH TOUYKe ce-
uyeHus no gopmyae (14), npusegenHoit 8 n. 5.7
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We 16,7
F+2nF, 17,411 2.5,56-0,0891

rape F=bh — Fg=1.7,5—008901=7,411— nnomans ceuenudss OeToHa
Ge3 yuera apMaTyph, cM2,

Y = = 1,988 cm, (74)

fIpoBepka TPEIHMHOCTOUKOCTH
PACYETHOT'0 NPOAOGABHOIO CEUEHHNl CTEHKH TPYOL

MOMeHT BHEIIHHX YCHJHMA OTHOCHTE/NbHO SIIPOBOR TOYKH Olpeje/seM
no ¢opmyae (7), npusefedHon B 1. 5.3

M) = M; 4+ Ny (eg 5y -+ r3) = 950 - 500 (0,243 - 1,988) =
= 2065,5 Krc-cMm/cm. (75)

MomeHT cuarl 00XKaTHA OTHOCHTEJbHO SAPOBOM TOUKH OIpeRe/AeT
no dgopmyae (10)

26 = No(eg +rY) =952 (0,12 1 1,988) = 2000 krc-cm/cm.  (76)

TpelmiuHoCTONKOCTh PACIETHOrO IPOJAOJBHOTO CEUEHUS IIPOBEPAEM 0
dopmyane (6), npusenenHo# B m. 5.2

M3 < Rp 1y W + Ml . (77)

[TogcraBuB 3nauenus B dopmyay (77), noayusaem 2065,5<20X
X16,7--2000=2334 usn 2065,5<2334.
TpeminnoCTORKOCTD CTEHKH TPYOH 0OeciieueHa.

Pacuer KoableBoro (momepeuHoro) ceueHus TPyOL!

1. OnpesenieAne BeJHYUHE! PACYETHRIX TPOJAOJbHBIX YCHJHH, BO3HHU-

KaOIUX NPH U3rOTOBJEHUN TPYOLI.

Beanuuny wuarupbaomero MOMEHTa B KOJbleBOM (MOTlepeyHOM) ce-
qeHUH® TPYOH!, BO3HHKAIOMIEN0 BO BpeMsl Nepelauy YCHJIMHE OT CNHPab-
HO{ apMaTyph Ha 6eTOH, olpefelsieM Ilo (gopMmyae (22), npuBedeHHOH

B 1. 5.11 '
M =ap,rh, (78)

roe a==0,0075 — ko3thHUUHUEHT, KOTODPHLIH onpeaesseM 10 rpadury
puc. 4 npn 3navennax K/=0,0656-15,5=i1,016.
B nanmoMm cayuae

1,31 1,31 .
= = — —=0,0656 cm™

Vrrn V'53,75-7.5

$s=2,2<0,237pp , tne 0,23 /53 75.7.5 = 4,62 cm.

/=15,6 — pauua pepa3beMHON YacT¥ BTYJOUHOTO yyacTka TpyOw,
CM; P, — BEJHYHHA 5KBUBAJEHTHOTO PaBHOMEDHO pacupelesIeHHOrO AaB-

JIeHHst OT CNHPaJBLHOH AapMaTyphl, onpeaeiaseMas no Hopmyne (27)
m 5.13

» Fy(6p—nog—0,50, — 0
pa=-‘*(°-—-“r 1= %) (79)
a

[Toacrasns 3nagenus B dopmyny (79), nonyuaem
» 0,0891 (12750 —6,06-128,5—0,5-1307 — 3000)

Pa 5.7

— 13,3 krc/em?,
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B mangom cayuae
E, 2.10¢
E¢  0,33-108

- = 06,06 — oTHOwWeHMe MOAVJS  YOPYrocTH ap-

MaTypsl K HAUaJBHOMY MOAYJIO YIPyrocTH GeToHa; oo, =3000 xrc/cm?

IpeABapHUTEJpHOE HaNpskKeHHe B BUTKaX CIHPaJLHOM apMaTyphl, pacno-
JOMKEHHOE Ha BTYJIOYHOM KOHIE TPVOBI, NPUHHUMAaeMoe Mo m. Hi3.
[lopcraBus 3navenus B popmydy (78), nonyuaem

m? = 0,0575-13,3-53,75-7,5 = 308,3 xrc-cMm/cM.

Pacuer no o6pa30BaHNI0 KOJBIEBBIX TPEIUIMH B CEUCHUH TPYOBI INpO-
M3BOAUM 1o dopmyse (21) n. 5.11

M: < RgWy + M2, (80)
2
h

rie Wx=1,75 b 6.0. _ yoMment COIPOTHUBJIEHHS! TIONEPEUHOrO CeueHMSd
3

NMOJIOCKU IIUpHHOHA 1 cM, onpeieSleHHOH C YUYETOM HEYIPYruX CBOWCTB
6eToHa, cM®/cM; Rg — pacueTHOe CONpPOTHBJeHHEe GeTOHa, 062KaToro B 110-
[IEPEUHOM HanpaBJeHUH, Krc/cMm?2, onpepensemoe no 1. 5.11

B namHOM caydae AJsi nepBOro NpHOMMXKEHUS NPUHUMAEM BHICOTY
ceuyeHusa heg.q =~ h=7,0 cM, Toraa

7,52
W.=1,75 Eé — 16,4 cM3/cMm ;

o Og \2 128,5
= R 14-0,286— —1,28(— | =1911+40,28- —
Rs= Ry [ 1+0.28 7 (R ) = 1o 1028

128,5 \2
—1,28( ) ]——= 18,53 Krc/cm?. (81)

450

MowmenTt paBHoAelcTBYIOWEH yCuaun oOKaTusi OonpeaeauM u3 gop-
myael (80), nogcraBuB B Hee COOTBETCTBYIONINE 3HAYCHUS:

g = M. — RgW, = 308,3 —18,53-16,4 = 4,4 xrc- cm/cM.

Beanunny manpdxenus B OeTOHE Ha paccMaTPHUBAEMOM YHACTKe Of-
peaeauM no gopMyJe

M2, 4,4-6

%6k = e T 1.7,52
[IpoBepsiem nmo dopmyae (29)

0g..=0,2 04 —RE =0,2.128,56—19=256,7 xrc/cm?2 .

IIpuanmaem o5=15 ®rc/cm2 coryiacuo m. 5.14

[lnomaaes xoabieBoro (momepeysHoro) ceueHHss TPyObl onpeaesum
1o gopMmyJie

= 0,47 < 15 Krc/em2. (82)

n (D% —D2) 3,14 (1,152 — 1,02)

Fe (o —. = — (0, 2532 M2 =
0. K A n

— 2532 cm2. (83)
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BeauuuHy pacTATHBAIOLIEr0 YCHJAUS B KOJbLUEBOM (momepevyHoM) ce-
YeHHH TPYOHI, ONPEedeanM N0 (GOPMYJIe

Nyp = Og.x Fg, = 15-2532 = 37980 xre. (84)

[Ippuanmaem d=05— guameTp HampaAraeMol NpPOAOJbLHOH apma-
TYPH MM; Oon=0,60 R -— BelWYMHy NpPEeABAPHTE/JLHOIO HANpPSKEHHU
POJOJBLHOM apMaTyphl NpuHUMaeM 1o 1. 4.1,

B nanmom ciyuae R, =16000 xrc/cM2 — HODMATHBHOE CONPOTHB-

Jepue apMmatypul Kaacca Bp-II (cM. taba. 20 raasst CHull I1-21-75).
[loacrasuB 3naueHusa B popmyay, nodayuaeM

Oony = 0,65:16 000 = 10 400 xrec/cm?.

[IpuauMaeM, uTO NOTEPH NPEABApPHUTENLHOTO HANPSAXKEHHUA B IPO-
NONbHOK apMaTtype coctaBisiioT 15%, Torna sBeJwuMua npexBapHTEbHOTO
HanpaxeHus OyaeT paBHa

Ogo = 0,85-10 400 = 8830 xrc/cMm?.

BennunHa cuabl 06XaTUS OT OJHOFO apMATYDHOTO CTEPXKHST COCTaRB-
JISIET:

N = fan 08 = 0,196.8830 = 1733 xre. (85)

OnpenensieM TpedyemMoe UHCAO CTEPKHEH NPOAOJLHOR apMaTyphl IO
(bopMyJIe

’

N, 37980 :
m=— = = 21,9 ~ 22 mr. 86
N, 1733 . (80)

[IpHUMaeM m =22 — 4UCJ0 NPOJAOJbHBIX HANPATraeMHIX CTepXKHEH,
PaBHOMEPHO paclpefeseHHLX M0 NepHMeTPY KOJBIEBOr0 CEUeHHUS TPYOH.
B xauecTBe HEHANPAraeMOH NPOJOJBHON apPMaTypH CJAEAYET YUUThI-
BaTb pasAeJHUTeJbHBIE NoJocH cenennem 200,7 MM B 18 miT.,, paBHOMED-
HO pacnpefesieHHbIX M0 MEePHMETPY KOJbIEBOTrO CEUYeHUS TPYOH!.
[Inomans HanpsraeMol apMaTypbl COCTaBJAET:

F, y=mfan=22.0,196 = 4,3 cM2. (87)

To xe, Ha 1 M AJHMHBI cpeJHEeR OKPYXKHOCTH KOJBIEBOTO CEeYeHUsT TPYOH!
, F., . 4,3

F. = — == = 0,0127 cm2/cmM (88)

Hem 9mr  2.3,14.53,75
[Tiaomans HeHanpsraeMof NPoaOJBHOR IOJOCH COCTABHUT:
F, ,=1ifg=18-0,07(2,0—0,6) =1,76 cm2. (89)

To Xe, Ha 1 ¢M AJUHB CPEAHEH OKPYIKHOCTU KOJBIEBOI'0 CEUEHHS
TPyOn

r 1,76
poo_anm

am - 9mr  2.3,14.53,75
[Inomaas KOABLEBOrO NPHUBEAEHHOTO CCYEHHS TPYDRI ompelessieM

o (hopMyJie
Fg n.x= Fﬁ.x_l'nFH.n"I_n&Fa.n:
= 2532 4+ 6,06-4,3 -+ 6,36-1,76 = 2569 cm2. (91)
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To xe, Ha 1 cM JJHHBEI CpeAHEHd OKPYKHOCTH KOJbLUEBOTO CeUeHUS
TPpYORl

Fg . =bh+nF, +nF, =1.7,5+46,06.0,0127 +
+ 6,36-0,0052 = 7,61 cm2/cM. (92)

CTaTtudecKkuii MOMEHT KOJABUEBOro HPHBEAEHHOIO CEUEHUS ONpereis-
eM 1o hopMmyJe
b h2

S;.H.Kz +nF:1.n(&""aﬂ)+naF;.n(h_aﬂ)::

1.7,52
= —5  +6,06-0,0127 (7,5 —2,5) +6,36-0,0052 (7,5 —

—2,1) = 28,69 cm3/cMm. (93)

Paccrossnde OT BHYTPEHHEHR I'paHH KOJBLEBOIro IPHBEeJEHHOrQ ceye-
HHS [0 ero lieHTpa TAXKECTH OoIpedessicM Mo dopmyJie

So 28,60

= —3 = — 3,77 cM. 94
yu' o Fﬁ. I. K 7,6l - 4

DKCUSCHTPUIUTET NPUJOXKEHUS CHJIbLl 00XXKaTHSA OTHOCUTRJbLHO LEHTpAa
TAMXKECTH NPUBEICHHOIO CCUEHHA OnpelelsIeM IO (popMyJie

h 7,5
Cox = Y. 1. x — T = 3, 77—-*5-—-002 CM . (95)

Ilotepn Hanps>KeHHs B IPOJAOJLHOA apMaType onpegenaseM 1mno ¢op-
MyJaaM Ta0JMLbL:
OT peJlakCalUy HANPAXKEHUH apMaTyph

Oo n 10400
Oyrq=10,27 — 0,1 = [ 0,27 -—0,1]10400 =
in ( RY )U" n ( 16000 )
— 785 Kre¢/cm?; (96)
OT JAedopMalUud aHKepOB
A 2
Oy = T E, = 5-1-562 108 = 800 xrc/cm2, (97)

rae [=D5180 — paccTosiHMe MeXAY AaHKepaM# IIPOXOJbHOA apMaTypH
B MM (COrJiacHO 3aJaHHI0).

Hanpskenne B NPOAOJbLHON apMaType IIOC/le NPOABJACHHUSA IEPBHIX
TOTEPhL PaBHO:

Oop— 01— Oa g = 10400 — 785 — 800 = 8815 krc/cm®. (98)

Yeuave obxatvda 6eTOHa ¢ YYETOM IEPBHIX IOTEPhL OlpeAensieM 1o
bopmyae
Nog=(Opg— 0y g—0Oaq) F, , =38815-4,3 = 37904=37,904 1c. (99)

To xe, Ha 1 cM JJIUHAL CPeAHER OKPYKHOCTH KOJBLEBOr0 CEYeHus
TPyObI

Ny, = Oon F, = 8815.0,0127 = 112 krc/cw. (100)

K H.O
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Hanpsixxenue B GeTOHe nocJe NPOSBJAECHUS MEPBLHIX NOTEPh ONpene-
JsieM Mo (popMyae

Now 37904
—_ o ———— — 14,75 grc/cM2. 101
068 = F . . 2569 e/ (%)

MoMeHT ot cuanl 063KaTHA ONpeReauM Io topMmynae

’ 7,5
Mg = Ny (€0 x + 1) = 112 (0,02+—g-)=142,2 kre/em. (102)

[loacraBuB 3nauennsa B dopmyay (21), noayuaem
308,3<C18,63:16,41142,2=446, 1. e. 308,3 <446 xrc-cm/cm.
YcnoBHe TPEMIMHOCTOAKOCTH KOJBIEBOTO CEHeHNS TPYOH oGecHeueHo.
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