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NPEAJUCJITIOBHE

Hacroawen Mucrpykuuedd annyaupyercs «HHCTpyKnus
0 pacuyeTy M HPOEKTHPOBAHHUI0 (PYHAAMEHTOB JOMEHHBIX
neyeity M201-55/MCI1 MXII. KopeHHoii nepepaboTKe mok-
Beprea 1 paspen HMucerpykunu M 201-55 — Ha OCHOBAHHH
npenyoxkennd Hayuno-uccneaoBaTebCKOro HHCTUTYTA  OC-
HOBAaHUH U moja3eMHbIX coopyxkeHuid I'occtpoa CCCP  wuc-
noab3dyeMass B Hucrpykuuu M 201-55 nas cratuyeckoro pac-
yeTa HeCcylled IJIHTHI (pyHIaMeHTa TeOopHs YIPYroro ImoJy-
NpocTpaHcTBa 3aMeHeHa Teopueii nedopMaluil OCHOBaHHH
KOHEeYHOH TOJLIMHB. COOTBETCTBEHHO 3aMeHEeHBl (POPMYJIHl,
Ta0JuIBl U IPUMEPHI pacyera.

B toM Xe pasgene Ha OCHOBAHUM HAYYHO-TEXHHYECKOTO
oTueTa JabOpaTOPHUH KAPOCTOMKHX GETOHOB H KOHCTPYKUHH
HayuyHno-uccaenoBaTeabCKOro HHCTHTYTAa O€TOHA M XKeJAe30-
berona I'occtposs CCCP mepepabotaH B COOTBETCTBHH C IIO-
CAeHHUMH HODMATHUBHBLIMH TpeOOBAHUSIMU pacyeT XKapo-
CTOMKOro MaccuBa (pyHIAMEHTa Ha NMPOYHOCTh M PACKpPLITHE
Tpeliud. COOTBETCTBEHHO 3aMeHeHBl (GOpMYyJbl, TAaOJUUbLI H
NpUMepHl pacyeTa, a TakxkKe HCKJAIOYEeHbl HEKOTOpble rpa-
PUKH.

[lepepaboran I pasmen Mucrpyknuu M 201-55 B ¢Bsi3u ¢
HEOOXOAUMOCTBIO OTpaKeHUsI HOBEHIUHX TEXHHUUYECKHX pe-
IIEeHUN, NPEAJOKEHHBIX NPAKTUKOH NMPOEKTHPOBAHUA (PYHia-
MEHTOB COBpPE€MEeHHBIX JOMEHHLIX NIeYeH.

OCHOBHbIE pacCuyeTHBIE IOJIOKEHNUS VIHCTPYKLHH, Kacalo-
[IHeCss Hecylled NJUTH, NPHMEHHMBl Tak¥ke K (PYyHIaMeH-
TaM IIOJ ALIMOBBIE TPYObl U K JAPYTCUM KPYIJIBLIM HJAH MHOTO-
YrOJIbHBIM B IJIaHe (PYyHIAaMEHTAM BBLICOTHBIX COOPYKEHUM.

MucTpykuuss nepepaboraHa HA4YaJbHHKOM CTPOHUTEJBHO-
ro oraesa I'unpomesa uux. I'. JI. CkaxkeHUKOM 1@pH yuac-
TAU TJI. KOHCTPYKTOPA CTPOHTeJbHOro otiesna [unpomesa
H. 1. Ilnecceunoft, pykoBoaurteass cekropa HUM)KDB x-pa
TexH. Hayk A. ®. MunoBaHoBa, ¢T. HayuH. corp. HUMIKDB
KaHJA. TexH. Hayk b. A. AuabTHiy/iepa, pyKOBOAHUTENS Ja60-
patopuu HUHMOCII n-pa texu. Hayk npod. K. E. Eroposa
U cT. HayuHd. cotp. HHUMOCII xanxa. rexsH. Hayk T. A. Ma-
JINKOBOH.
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BenoMcTBeHHBIC BCH 001-71
M"':{';;I{i‘:,icmo ___ CTPOMTEJIbHbIE HOPMBI MYM CCCP
METEJ(IngBmH HHCTpYKIMS B3ameH
(MuHuepmer f10 NPOEKTHPOBAHHIO M 201-55
CCCP) (PYHILAMEHTOB [OMEHHBIX MGIT MXII
‘ neuen

1. IPUHUHIIBI IPOEKTUPOBAHMUA

1.1. OdyHnaMeHTEl COBPEMeHHBIX JOMEHHBIX neuell pado-
TAlOT B YCJOBHAX IIOCTOSHHOTO BO3JEHCTBHS 3HAUWTEJbHBLIX
TEXHOJIOTMUECKHX W CTPOUTEJbHBIX HArpys3oK M HepaBHOMEp-
HOTO BBICOKOTEMIMEepaTypHOro Harpesa.

Ycunusi, BO3HUKAaWUMe B (PyHaaMeHTe [OMEHHOH Ileun
OT YKa3aHHBIX CHJIOBBIX BO3AEHCTBUH NPH BecbMa OOJbLINUX
ero napaMmerpax, BBI3LIBAIOT 3HA4YUTEJbHble OO0beMHBIE
AehOopMaUKd ¥ CJHOKHOE HaNpsAKEHHOE COCTOSHHE COOpyiKe-
HHsl, 94TO TpedyeT U3bICKaHUsa 0COOBIX KOHCTPYKTUBHBIX (POPM

H COOTBETCTBYIOIUMX MaTepuasoB (yYHAAMEHTa, MO3BOJIAIO-
mux obecneyuTb HOPMAJbHBIC YCJAOBHS €ro IJUTEJbHOH 3K-
CILIyaTaluy.

DyHaaMeHT yCTPauBaloT U3 JBYX yacTei:

a) HHXXHeH HecylleHdl yacTd B BHAe MOIIHOH MOHOJIMTHOH
KeJs1e300eTOHHON IJIMTH ¢ pa3MepaMu IJIOLIaAd OCHOBAHHH,
onpene/sieMbIMH I'PYHTOBBIMM YCJIOBHAMU;

0) BepXHeH HeHecywled yacTH B BuHJe CIVIOLUIHOIO Mac-
CHBa U3 XapoCTOHKOro O6eToHA C YCTAHOBKOH y ero OOKO-
BbIX PpaHeid KOJbLEBOH apMarypbl, BOCOPUHHMAIOUIEN TeM-
nepaTypHbie ycuaus (npunoxesue [, puc. 8) |1, 2].

[Ipu ycTpoicTBe CnelHaJbHOH CHCTEMBl BO3AYIUHOIO OX-
JaxIeHHqa Jellald CHH3Y poJib XKAaPOCTOUKOIQ MacCHBa Kak
TEPMOHU3O/ATOPA HeCylleH INIHTBI, OCYIUECTBJASAEMOH HR
OOBIYHOTO XKeJse300eTOoHa, ynpoliaercsli, TaK KakK TeMiepa-
TYDHBI HarpeB MacCHBA IPU 3TOM 3HAYUTEJBHO COKpauia-
eTCH.

BHeceHa YrTBepKaeHa Cpok
Munpomesom MunucrepcrBoM UEePHOR BBEAEHN
Muuuepmera CCCP, meraaayprun CCCP 1 nexaOps
HUU)KB u» HHUOCII 1 wioang 1971 r. 1972 r.
locctnoga CCCP



OaHako 3aMeHa B 3TOM C/lyyae KapoCTOMKoro OeToHa
MaccuBa OOBIYHBIM HeIONyCTHMa, TaK KaK H3-3a INOCTereH-
HOTO (C pasrapoMm Jeunland) CHUXKeHHS 2PPEKTUBHOCTHU OT-
fopa TemnJsia, a Tak¥ke BCJeACTBHE CJAYYalHHOr0O pacCTPOUCTBA
CHCTEMBl OXJaXJIEHUS COXpaHseTCs BO3MOXKHOCTh Harpesa
MacCuBa A0 TeMIIepaTyphl BHIIIE AONYCTHMOH AJA OOBIYHO-
ro 6eToHa.

1.2. BricoTa MaccuBa ¢yHzaMeHTa, BHIIIOJHAEMOTO U3
)KapOCTOHKOro OeTOHa, omnpenensieTcsl TepMHUYECKHM pacue-
TOM HCXOAS U3 HeoOXoauMocTH obecreyeHHsT Ha BEpXHEH
MOBEPXHOCTH HeCcyluled Kenae300eTOHHOH IVIUTH (YHIaMeH-
Ta TeMIiepaTyphl He Bhile 250°C.

Pacyeramu ycTaHoBJIieHO, 4TO 3TOMYy TPeOOBAaHHIO YIOB-
JIETBOPSAET XKAPOCTOMKHUH MAaCCHB BBICOTOHM, PABHOU IpHUMEp-
Ho 0,25 ero nuamerpa.

Ilpn ycTpoHCTBe BO3AYIIHOIO OXJAKAECHHA JelalHd BhI-
COTa XAapOCTOUKOr0 MacCHBa MNPUHHUMAETCd MO KOHCTPYK-
THBHBIM COOOpaxkeHusIM TaKou xKe, Ho He 6oJiee 3 M.

Ecau nng tpebyeMoro CHHXKEHHsSI OTPHIBAIOIEH CHJIHL,
BO3HUKAIOUIEHd B MeYd OT BHYTPEHHEro AaBJIEHHS, BBICOTA
MacCHBa NOJIXKHA NpeBHINATh 3 M, TO KOXYX Ieud Heo0XO-
JAHMO 3aKpelJIATh aHKePYIOUIMMH YCTPOHCTBAMH II0 THIY
BO3JlyXOHarpepareJeH.

Ipumevanne Ecan npu skcuryaranyu JOMeHHOH meud Oyner
YCTAaHOBJIEHO HempepbBHOEe HapaCTaHHe TeMmepaTyphl B BEpXHEH 4acTH
Hecywesl nautel GdyHAaMeHTa ¢ JOCTHIKEHHEM CBOeNO MNpeJesbHOro 3Ha-
yeHud, pabora NOMEHHOH meuu AoJiKHA OBITH NpexpanieHa.

1.3. )KapoCTOHKHH MacCHB BBINIOJNHSIOT KPYIJIOH (HOPMHI,
AaMeTpoOM, COOTBETCTBVIOIUM pasMepaM TrOpHa neud, H
3aKJI0YalT B CTaJbHYI0 oboiMy. B kauecTBe OOOHMBEI HC-
MOJB3VIOT KOXKYX IeYyd, VAJHHAEeMBIH OO0 Bepxa Hecyllen
TJINTHL.

Ilpu Ha/MuYUWH JOHBIIIKA W CHCTEMbl BO3AYLIHOTO OX-
JaXKJAeHus1 Jelmaau CHH3Y YCTPOHCTBO 0OOHMBI He 00s3a-
TEJILHO.

1.4. CranbvHasa ofolima, SABJASKOILASCT NPOAOJKEHHEM
KOXYyXa JOMEHHOH Meud, NoJiKkHa OLITb CO BCEX CTOPOH OT-
KPBITON IJi1 BO3MOXKHOCTH PeryJsipHOro oCMOTpa ee U CBO-
€BPEMEHHOTO PEMOHTA, a TaKXKe IJsI BO3MOXHOCTY OXJaX-
JNeHHs OOKOBRIX MOBEPXHOCTEH MacCHBA.

1.5. [lna npenorepallieHusi BHIXOAaA Fa30B H3-NOJ KOXKY-
Xa IleyHn B aTMocdepy CcHapyxKu oOOOHMBI XKAapOCTOHKOrO
MaccuBa ycTaHaBJHBaOT ¢ 3a3opoM 100—100 mMm cranpHOe
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KOJIbLIO, BOETOHHPOBAHHOE B HHXKHIOIO KeJe300€TOHHYIO
INTY H BHIcTynamouiee Hax Hed Ha 300—400 mm. 3asop
3aN0JHAIOT OrHEYIOpHOA yrilepoaucTod Maccoit (HaGoika).

JInsg meued ¢ BO3AVIIHBIM OXJaKJAeHHEM Jelllagyu npej-
OTBpallleH’e BBLIXOJA Tra3oB obecleynBaeTCs HaJHUHEeM J0-
HBIILKA.

1.6. g nedein 6e3 BO3AVIIHOIO OXJaXKIeHHUS Jellaiu
MeXAy OO0HMOH M XapOCTOHKHM MAaCCHBOM YCTpPaHBaeTCs
3azop. Takoi 3a3op obecreuyuBaeT  CBOOOJHOE pA3BHTHE
TeMIepaTypHBIX JAepopMalMy MacCHBa 32 CYeT CXKHMaeMo-
CTH (NOAATJMBOCTH) HAaOOHKH, UCKJIOYAS HeNOCPeACTBEH-
HYIO Nepefayy TeMIepaTYPHBIX YCHJIHUH HAa KOXYX IEUH.

Beauunna teMneparypHBIX Ae(OpManuil mMaccHBa TpH
ero Harpese HAXOAUTCS B NPSAMOH 3aBHUCUMOCTH OT COJCP-
KaHUS B MaCCHBE KOJIBIEBOH apMaTyphl.

IHlupuny 3a3opa (caemoBaTesbHO, TOJLULIHHY HaboOMNKH),
JIOCTATOUYHYIO JJIS KOMIIEHCAUMHU NpUpalleHUs paadyca Mac-
CHBa NpPH Harpese, oNpelessioT IO NPHPaIleHUIO paauyca
MaCCHUBA .

Ar, = a: r20’8§ (roe 0,80 — Ko3(duueHT ycJoBHHE pado-
d

THI).

Hanpumep, npu ry=650 cu
151 apMaTtyphl kaacca A-11
0,85.2700.650

ry = = 0,7 cm.
2 100 000

CxHuMaeMOCTh HAaOOHKH NOJA HaBJjeHHeM paBHa npud-
Ju3uTesibHO 6—8Y%, BCcJemcTBHe dYero BeJHYHHA 3a3o0pa
nosxHa ObITh He MeHee 70—90 mm. C HEKOTOPHIM 3anacoM
BeJIHUHHY 3a3opa npuHuMatot pastou 100 .

HOns meyedl ¢ BO3AVIIHBIM OXJaxKIA€HHEM Jellaju YCT-
pPOHCTBO 3a30pa He 00s13aTeJbHO.

1.7. J)KapocTolikuii MacCuB W Hecyllas xKeJje300eToHHAS
MJAuTa (PyHAAaMEHTa HaxXOJATCH B Pa3HBIX YCJIOBHAX TeMIe-
paTypHOTO pexxuMa.

Bo nsfexanue TOBpPEeXAEHHS HeCYUIeH IJIUTH (QyHOa-
MeHTa TIpu AeopManusgXx KapoOCTOHKOrO MacCHBa MeXAY
HHUMH OCTaBJSIOT TeMIlepaTypHBLIH IIOB, 3aNOJHSAEMBIH CIie-
IHAJbHBIM OTHEYIODPHBIM MaTepHaJoM.

IIas 3TOM UeAH NPUMEHSIIOT KeCTKO-NIJIAaCTUYHHIH pacT-
BOp M3 KBaplleBOTO UHCTOro necka M 0eJOH OrHEeYHnopHOH
rVIMHB (KQ0JHH) HJH IPadUTOBYIO UbLJIb, HACKINAEMYIO CJIO-
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eM TtoJwpHOM 10 mm 1o TIIATENBHO 3aTepTOH MNOBEPXHO-
CTH KeJqe300eTOHa Hecylled IVIUThl QYHIaMeHTA.

1.8. HuxHasa nHecywiaga ninta gyHaaMeHTa UMeeT B ILia-
He CTYNEeHYaTyI0 (POpMYy BOCBMHYIOJABHHKA C KOHCOJBLHBLIM
pas3sBUTHEM IOAO0LIBbBI OCHOBAHUS,

Pasmepnl IVIUTH U ee apMUPOBAHUE OINpeAeNnsAoTCa Cra-
THUYECKUM H TEPMHUUYECKHM pacueTaMH B COOTBETCTBHH C YKa-
3aHUSIMHU Hacrosiuled MHCTpyKIuH.

1.9. KoJsibueByo apmatypy, ycTaHaBJHBaeMyio Y OOKO-
BOH IIOBEpPXHOCTH apPOCTOMKOIO MAacCuBa, NPOEKTHPVIOT B
leJiiX YMeHbIIEHHUSI PAaCKPBLITHSA TpellUuH B OeToHe M3 He-
CKOJMIbKHUX KOHHEHTPHYECKH pacIoJOMXKeHHBIX CeTOK (IpHJo-
xKenne 1, puc. 9).

Has1 KOJAbLEBOH apMaTypbl NPHUMEHSAIOT ropsayeKaTaHYIo
CTaJb NEPUOAUYECKOro Npodunas auamerpom 25—32 MM
knacca A-II, a BepTHKa/JbHbIEe CTEPXKHH CETOK TOTOBST H3
TaKO# e apMarypw kJjgacca A-II uau u3 xpyraofi apMary-
pHl KJacca A-I nuamerpom 16—20 mm.

PaccTossHHe MeXKIY BEpPTHKAJbHLBIMH U TOPH30HTAJbHBI-
MH CTEDKHSIMH CEeTOK MPHUHUMAIT paBHHIM 75—200 mm, pac-
CTOSIHHE MeXXIYy ceTKaMHi B cBeTy — 100—150 mxm.

CTBIKM apMaTyphl BBHIIOJAHSAIOT CBAPHBIMH.

JlonyckaeTcsi NpUMeHeHHe B KauyeCTBe apMaTypHl IOJO-
COBOH CTaJIu IIOLLAAbIO ceyeHHs He OoJiee 15 cm?.

KoJsblieByi0 apMaTypy MOHTHUPYIOT IPH NOMOIUY KOHAYK-
TOPOB M3 YrOJIKOB, YCTAaHABJUBAEMbIX Ha HHXKHIOIO HeCy-
VIO NJIUTY PYHAAMEHTA.

1.10. ApMmuposaHue ILIUTHI, OIpene/sieMoe pacyeToM Ha
NeHCTBHe BHEUIHMX HAarpy3oK H pPEaKTHBHOIO [aBJIEHHUA
'PYHTA, OCYIIECTBJSAIOT B BUJe IJVIOCKUX CBapHBIX CETOK, YC-
TaHaBJHWBaeMbIX Yy IOAOIUBHLI IWIUTH B HECKOJBKO SIPYCOB IIO
mJollagy OCHOBaHHsA (OCHOBHass apmarypa) U y OOKOBBHIX
rpaHed (TaHreHnuanbHag apmarypa) (OpujaoxeHue |1,
puc. 10).

Ilasi apMaTypel CeTOK NPUMEHSAIOT TOPsiyeKaTaHyIo CTaJlb
nepuoaAruyYecKoro npodunsa nuamerpom 32—45 mu.

PaccroaHue MexRJIYy CTepKHAMU CeTOK IIPHHHMAIOT paB-
HeIM 150—200 mm, paccTosiHMe MeXIYy CeTKaMH B CBETY —
150—200 .

CTBIKM apMaTyphl BLINOJIHAIOT CBAPHBLIMH.

ApmMupOBaHUE IVIMTHI, ONpeJe/sieMOe pacueTOM Ha TeM-
IlepaTypHEle BO3JEHCTBHA, OCYIIECTBAAIOT B BHAE KOJbLEBHIX
CBapHBIX CETOK U3 apMmartyphl kisacca A-II, ycranasiuBae-
MBIX BepPTHKAJbHO B NpeJesax BCeH BBHICOTHI IIJIHTHI.



YKa3aHus o KOJIbLEBOH apMaType aHaJIOrHyHhl yKa3a-
HuaM n. 1.9, Crnenyer TakXe PyKOBOACTBOBATbCH M. 2.3 H
pHucC, 9 npuaoxenus 1.

Y BepxHell NOBEepXHOCTH (yHIAMeHTa CTaBHUTCA KOHCT-
PYKTHBHAas apmarypa kjaaccoB A-II unam A-I1I. Ilnomans
CEYeHUS] KOHCTPYKTHBHOM apMaTyphbl [IO0JXKHA COCTABJAATDH
0,00—0,08% nuaowaazn ceuenna mauTh dynnaMenta. Illar
apMaTypsl He NoJiKeH npesbimiath 400 mm.

1.11. I'opu3soHTa/ibHbIe YCHIHS, NlepeflaBaeMble Ha IJIHTY
¢yHaaMenTa OT CTAaJbHHIX KOJOHH IIeYd B MeCTax HX Henoc-
PEACTBEHHOIO ONHMpaHus, BOCIHPHHUMAIOTCA KOJIbLIEBOW ap-
MAaTypoH, yCTaHaBJHBAeMOH B Inpelesax BepXHero ycryma
MJIUTHI.

JTa apMmarypa COBMeENlaeTcs ¢ KOJbIEBOH apMaTypoH,
paborawliueii Ha TeMnepaTypHblii Iepernag 10 pagdycy
[IJIUTHI.

J1J1s1 yBeJIMyeHUs CONPOTUBRJIEHHS OeTOHa MEeCTHOMY I aB-
JeHU1o noa 6ammMakaMu KOJOHH B MeCTax UX pPacnoJiOKeHUsd
YCTaHaBJAUBAIOT JIBA TOPH3OHTAJBHBIX Dsjia CETOK KOHCT-
PYKTHBHOH apMaTyphl.

1.12. KoHCTpYKTHBHEIE 3JeMeHThl pabouell IJIOLIAIKH
NeYy YaCTHYHO ONHPAIOTCA Ha HECYUIVI0 KeJe300eTOHHYIO
IJIUTy (yHAaMeHTa (IPU HENPOCAJOUYHBIX MJOTHBLIX I'PYH-
Tax).

KOHCTPpYKTHBHLEIE pelleHHs MJIOLLAIKH JOJKHBI 06ecneyn-
BaTb CBOOOJHBIN NOCTYI K KOXKYXY Ieuy.

1.13. a5t KOHTPOJI TeMIepaTyphl 3aKJaaAblBAIOTCA TPYyO-
KH, B KOTOPHIX Pa3MellaiTCss TepMOIlaphl.

TpyOru 3ak/JaAblBAlOTCS NPH OTCYTCTBHH CHUCTEMBl BO3-
NAVIIHOIO OXJIaXKJeHUs Jiellagd y BepxXHeH rpaHd HecylleH
VIUTHl QyHOAaMeHTa.

[Ipyn HanWuuu BO3AYIUHOrO OXJAXKIEHHA — B HHXKHEH
4yacCTH JeLlaIH.

Habmonenue 3a TeMIlepaTypoOH IPOH3BOLAT  COTJIACHO

«TpeGoBanussM no HaOJIOIEHMIO 3a TeMIepaTtypod (dyHnna-
MEHTOB JOMEHHBIX Meyeil» (CM. MPHUJOKEHHe D).

2. IPUHLUHUIILI PACYETA

2.1, Pacuer TeMnepatypHBIX YCHJHUN, BO3HHKAIOUIHNX B
XKapOCTOMKOM MAacCHBe H Hecylled IJNTe pyHIaMeHTa B pe-
3yJbTaTe€ HEPABHOMEPHOIO pacmpelesneHdUs] TeMnepaTyphl B
panyaibHOM HanpasJeHHU, NPOU3BOAUTCA MO METOLY mnpod.
B. . Mypamesa [3, 4] ucxons u3 CaeAYIONHX NOJOXEHHH:
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a) MAacCHB H IVIATY (YHIAMEHTA AeJsT [0 BHICOTe Ha
TP OTACJDbHBIX AHCKA, H3 KOTOPHIX HA TeMIepaTYPHBIHN j1e-
Pellal NmO paguyCy pPAacCCYHUTBIRACTCS TOJIBKO BEDXHHUU JUCK
MAaCCHBA H IVIUTHI;

6) naMeHenme TeMmeparypHbIX pedopManui MaccuBa
(MIHTHI) B PasAHUHBIX TOUKAX MX panuyca ogpf IpHHHMA-
€TCS 1O THHEHHOMY 3aKOHy (puc. 1), rxe agp— KO3 PHIH-
€HT CyMMapHOX TeMmepaTypHoj Jebopmauuu GeToHa ¢ yye-
TOM TEMNEPATYPHOH YCAAKH  (Ols.p=p.t—0l6.y), TPHHHUMAE-
MBIH 110 Taba. I; { — TeMnieparypa B °C:
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Pruc. 1. Pacuernas cxema pacnpemenenus CBo6oIHBIX
TEMIEPATYPHLIX AedopManuii 10 panuycy m BoicOTe
MaccHBa (MAUTEI) QYHIAMEHT A

B) BeJMUUHY VCHJUN B KOJbleBO apMaType HaxXoIAT B
SdBACHMOCTH OT JKeCTKOCTH MacCHBa (IMIMTHI) H  oOmpeje-
JAAIT C YHETOM ILTacTHUECKHX Aedopmanuii 6eToHa CKAaTOl
30HbI, & TakxKe pabOThl PACTAHYTOTO GETOHA, PACHOJNOKEH-
HOTO MeXK/1y TpellluHaMHu;

) MaccuB M INMTa (DYHIAMEHTA pu paboTe Ha HepaBb-
HOMEDHBIH HarpeB SIBJAAIOTCS CTATHYECKH HEOIIPEAEeJNUMbIM K
KOHCTPYKUHAMH,

KonudecTBo kosblieBor apMarypel ONpene/igioT MeTo-
10M MocCJien0BaTEeJNbHBIX NMPHOINKEeHHIT.

2.2, Pacuer XapocTORKOrO MacCCHBa W HeCymieH NAUTH
dyHIaMeHTa Ha TeMmepaTypHLI nepenay B paaHaJbHOM
HanpabJeHHH NPOH3BOAAT H3 YCAOBHSL OrPAaHMYEHHA pac-
KpBITAA TpemiunH. Ilpn stom neob6xozumo obecneunts B
MOJTHEHHE YCJIOBUA

Mt ‘F‘; Mr (1)

rie My — n3rubamonmnii MoMenr, BO3HHKAIOIIHMA B COYEHHH
OT HEPAaBHOMEPHOTO HaArpena:



M — n3rubaromuii MOMEHT, KOTOPH# MO¥XKeT OHTb BOC-
MPUHAT CEUYEHHEM TIipH NOCTHXKEHHH apMaTypoH
pacuyeTHOTO CONMPOTHBJEHHUS Ra.

Bennuuny wmaruOaromero wmomeHta M onpefensioT 1o

dhopmyiJie

M=m,F,R,ry(1 —0,58), (2)
rae Fa — mJomanb KOJMbleBOR apMaTyphl
Fﬂ — bro,

3fecb b — BbICOTA muCKa, B Npejpesax KOTOPOH pasMellaer-
cl apMmarypa Fa.; npuHuMmaercd pasHon 100 cx;
r'o — PacCTOsIHHE OT LeHTpa MacCHBA WJIH BEPXHEro yc-
Tyna Hecylled IVIUTHI AO LIeHTpa THKECTH KOJIb-
I€BOU apMaTyphl:

Fo — rﬂ.y — a4,
(M)
3fnech 75 y— paguyc MaccHBa WJHM BepXHero YCTyna HecCy-

M) 1le# nAWUTH PyHIaMeEHTA;

@ — paccTofsHHe OT HapyXHOM NOBEepXHOCTH Mac-
CHB2 MJH BEpPXHEro ycTyna IVIUTHL OO0 IIeHTpA
TAXKECTH KOJIbILEBOU apMaTypHi;

R, — pacueTHOe CONPOTHBJEHHE PACTIHYTOH apMa-
TYPBl IPU HOPMAaJbHOU TeMIlepaType; NpUHHMA-
ercsd no tab6J. 4 rmasel CHull 11-B.1-62* (npu-
JJoxxeHune 4):

£ — OTHOCHUTEJBbHAS BLICOTA CXKATOH 30HBI CEYEHHS,
onpenessemMas no gopmyJe:

1
, + 10”?‘15
3fieck L = 2M ; (4)
bry Ry Yo
Eﬂ
y = —— , (9)
Eg¢ Bs

E, — MoayJab yHNpYyrocTH apMatypHOH CTaJjd; NpHHHMA-
ercs no tabu. 32 raasel CHull 1I-B.1-62* (npuao-
KeHHe 4);

Es — HayaJbHHIH MOAYJAb ynpyroctu OeTtoHa; onpepenser-
ca no ta6a. 31 raasm CHull II-B.1-62* uau mno
ra6a. 4 raasel CHull II1-B.7-67 B 3aBUCHUMOCTH OT
Buga 6eToHa (mpuJjoxeHue 4);



B6 — KO3(ppHUHEHT, YUYUTHIBAIOIUMH CHHXEHHE MOILYJA
ynpyroctn 6eToHa NpH HArpeBe, NPHHHMAETCS 1O

Tabs. 1 B 3aBHCHMOCTH OT CpelHEH TeMNepaTyphl
C3KaTOH 30HHI;

Ky — HOpMaTHBHOE CONPOTHBJEHHe GETOHA CKATHIO IIPH

n3rubde; onpenensiercd no rabsa. 29 CHull 11-B.1-62*
(npuiioxenue 4);

Y6 — KO3(pPHUUEHT, YUYHTHIBAIOIIHA CHHXKeHHEe CONPOTHB-
JieHusa GeToHA CXKATHUIO NPU U3rulbe; npuHuMaeTcs Mo

TabJs. 1 B 3aBUCHMOCTH OT CpelHeHd TeMIepaTyphl
C2XKaTOH 30HHI;

m; — xo3pPpunueHtT YycaoBud paboOTh, YUMTHIBAMOIMH
BO3MOKHOCTb MOBHIIIEHHS] HANPAXKEHHUS B apMaType
Ip¥ OTKJAOHEHHWU HeNCTBUTEJbHOrO pacipeneeHust
TeMIepaTypbl OT pacuyeTHOrO B CJyuae HapyIlleHHA
HOPMAJIbHBIX YCJOBHH PalbOTH I€YH, a TaKKE IpH

MOBTOPHOM HarpeBe; 3HayeHWe m; NPHHUMAETCH
pasubiM 0,895.

Haa yno6ctBa no/ib3oBaHus B pacyeTax dopmyaon (3)

PH OMNpeJeJeHHH OTHOCHTEJIBHOH BBICOTHI CXKAaTOH 30HH Ce-
YeHHsI & HNpou3BeleHbI NpeoOpa3oBaHHA C BBEJIEeHHEM He-
KOTODPHIX YCJOBHBIX 0003HAYEHUN.

B pesyabrarte ¢opMysa (3) npuobGpeTraeT BUA:

t=H— ) H*— 4., (6)
’ Eﬂ
rpe H = 3,6/ + 1; = — O;
u Eg Be
10 RuYs
m; Ry ‘

Beanuuny usrubaroliero MoMeHTa M; onpeAensiioT 1o
dbopmyJie

M — L ro(1—0,58) L
Pt Pa _‘Pa
E.Fa @ 0,5Eb7Eg P
. To . ro (1—0,5§) — (7)
P¢ Vg Vg L
'E, F, +b,5§br0 E4 Bs



rae {Ps — Ko3¢duneHT, YUUTHIBAOIIHME HepaBHOMEPHOCTH
pacnpenenekuss nedopMmamuii y xpanHero BOJOK-
Ha CXaTOM 30HBI HA Y4aCTKE MEXAY TpellHHaMH;

npuHUMaeMuld pasHeM 0,9;
1

Pt

csobonnas TemnepaTrypHass KpHBH3HA JuCKa, OI-

penensiemas mo gopmyJe
1 %elt (8)
Pt 219
3nech Af — pacueTHHIH TeMIlepaTypHBIM mepenaj OT LeHTpa
AHCKa [0 KOJbILEBOH apMaryphbl, NIpHHHMAe-
MBIH PaBHEIM:
a) NpH OTCYTCTBHH BO3AYUIHOTO OXJaXKIeHHSA
HH3a Jeuanan:
A?=>500° nas1 ’xapocTOHKOro MacCHBa;
At =250° nna HecyIleH NJHTHL;
6) npd HaJHYUH BO3/YHIHOTO OXJa>KJIeHHS:
At=3b0° nast XKapocTOMKOro MaccHsa,.
JKapocToiikuii MaccHs (dyHaaMeHTa meud NPH pPasrape
Jemany MOKET moasepraThcs Harpesy mo 1100—1200°C.
OnHako B CBSI3H CO CHHXKEHHEM JKeCTKOCTH MacCHBa 33
cueT 00pa3oBaHusl TPEIIWH B PACTAHYTOH 30HE U PA3BUTUA
3HAUYUTEJbHEX yCAaJAOYHBIX H IJIACTHYECKHX HeopMauuH B
OeTOHE CXKaTON 30HH MAaKCHMaJIbHLIE 3HAUYeHHUS TeMIepaTyp-
HBIX VCHJIMH pasBuBaloTca npu Oojee HU3KON TeMneparype.
Coranacuo m. 4.3 raaset CHull I1-B.7-67 nns craTtuuecku
HeoNpeAeNHMBIX KOHCTPYKIIUH, BBHINOJHEHHBIX M3 3KapPOCTOMH-
Koro OeToHa Ha nmoprTJaHAlleMeHTe, TeMnepaTypa, pHu KoTo-
pOH TeMnepaTypHblE YCHJIUA NOCTUTralOT HanOOJbLIErO 3Ha-
yeHHs, npuHaTa pasHolt 500°C. Ilpu HAJUYHK BO3AYILIHOTO
OXJlaXJeHHs Hu3a JIeUlaAH pacyeT KOJbLUEBON apMaTypH
HeCylled MJINTHI He NMPOU3BOAUTCA, OHA YCTaHABJUBAETCA
KOHCTPYKTHBHO npu u 3> 0,0015.
06.p — KO3 GUIHEeHT cyMMapHO#H TeMneparypHo#l nedop-
Manuy 6erona; NpHHEMaercsa 1o rtabjs. 1 B 3aBu-
CUMOCTH OT BeJHuYuUHB Af. [Iaa Hecylled NJIHTHL
13 06nlyHOro 6etoHa KO3(GGUINEHT Csp NPUHHUMA-
eTCS PABHBIM 06 .
Pa — Ko3pdunvenT, yUUTHIBAOIIUR paboTy pacTAHYTOTO
GeTOHA MeXIy TpellHHAaMH; oIlpexejaeTcsa IO

dopmyae

M
P, =1,3—38 :4 (9)
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Tabaunua I
3HayeHua KoapdnuneHtos vs, Bg, Oe.p. U %g o

1 3HaueHue KO3dPHIHEHTa NDPH TeMIepaTvpe
Homep cocrasa dpun s paTyp

Harpesa B
OeTOHa (npH- Koabdpruuent | P
JIOXKeHHe 4) b

L 100 200 300 500
1, 2 6 0,85 0,7 0,5 —
gﬁ 0,8 0,7 0,4 —
11 Y6 ] ] 0,9 0,65
B ] 0,9 0,75 0,5
U o 9 8 7 5,6

' |

| I

[Ipumevanud: 1. 3Hauenus Ko3PPHUHEHTOB Qg.p U Og; PaBHLI
YHCJOBLIM 3HAUYEHHAM, YMHOMKEHHbIM Ha 10-5,

2. 3HaueHHa Ko3(PduuneHToB yv6¢ U Ps onpenensior no taba. 1: mpu
At=500° — anqa temnepartypsl, pasrok 0,80 Af, npu Af=350° u 250° —
i TeMnepartyphl, pabHoi 0,9 Af.

31ech S — KO3 (PHIHEeHT, XapaKTepH3YIOUIHA npoduap ap-
MaTyphl; NPUHUMAETCS PaBHLIM: IJd CTepXHeH
nepHoaHYeCKoro npopuasa S=1,1, AIg9 crepx-
Hed [V1aJAKOro npoguas S=1|;

Mgr — MOMeHT, BOCHpHHHMAaeMBlH OETOHHBIM CEYeHH-
eM 0Oe3 yuera apMaTypbl PacTAHYTOH 30HBI He-
NNOCPEACTBEHHO Iepej] NOosABJeHHeM TpelluH, OT-
HOCUTEJIbHO OCH, HODMAJIbHOH K MJIOCKOCTH H3-
ru6a U NpOXOAfILeH Yepe3 TOYKY NPHACKEHHA
pPaBHOAEHCTBYIOLEH YCHJHH B CXKAaTOH 30HE
CeyeHHs; olpelensaeTcsa o gopMyJe

Ms.x = 0,8 Ws.2 Yo.p Rp-
Tak Kak

We.» = 0,292brs.y, i We.r = 0,292brx,
TO

Mg, =0,234b1% Yo , RS, wnn Ms.. = 0,234 br% v6.p Rp, (10)

3eCb Rp — HOPMaTHBHOE CONPOTHBJAEHHe OeToHAa pacTi-

JKEHHIO;  npuHHMaerca 1o Ttaba. 29 raaBH
CHull 11-B.1-62* (npuioxkenue 4);
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Y6.p — KO3 DHUHEHT, YUHTBHIBAIOLWIHH CHHXKEHHe COIl-
poTuBJieHHss OeTOHA pACTSKEHHIO TIPH Harpe-
BAHUH;, IpuHUMaeTcs paBubiMm 0,75;
rs.y WIH Iy — CM. CTD. 8.

3HayeHue P, AOJKHO NpHHHMATLCH He GoJee 1.

2.3. B COOTBETCTBHM C NPHUHATHIM JHHEHHBIM XapakKre-
POM pacnpeneseHus] TeMNepaTypHHX AedopMallid B MaCCH-
Be (cM. puc. 1) u niaure ¢pyHaaMeHTa HalJleHHbIe IJIS BELX-
HErO JHCKa CEeYeHHsd KOJIBLEBOM apMaTyphbl MJIA HUXKeJexKa-
IIHX JHCKOB NPUHUMAIOTCA B CJAEAVIOLIHX pa3Mepax.

a) Ilpu remneparyprom nepenade At=500°.

YYHTLIBAs BO3MOXKHOCTb HarpeBa BepXHeld MOBEPXHOCTH
MaccuBa 10 f=1000 = 1200°C npu pasnejieHHH MacCHBa MO
BBICOT@ Ha TPHU AHMCKA, €ro CpedHU# JHUCK OyAeT HarpeBaThCs
10 Temneparypn, npesnimaiomei H500°C, mostoMmy cedenue
KOJIBLIEBOH apMaTypH AJil Hero NPHHUMAaeTcsd TaKHUM XKe,
Kak M JJIs BepXHero Aucka. Jlas HHXKHero JHCKa CeyeHHe
KOJIbILEBOK apMaTypsl yMeHbIaercs Ha 30%.

6) [Ipu remneparyproix nepenadax At=350° u 250°.

Ha¥inennsle 115 BepXHEro Aucka CeyeHHsI KOJbIEBOH ap-
MAaTYphl NP pa3feNeHHH MacCHBA HA TPH AUCKA YMeHbIIa-
IoTcqa Aasi cpennero Ha 20% wu nas Huxkuero Ha 50%,. as
HUKHEro AucKa Hecywed niauthl 10Opu Af=250° ceuenue
KOJIbILEBOH apMaTyphl

’ r
F,=0,0F, :
p.y

rae r — paguyc HAXKHEro JUCKA HeCyIleH MJNTHI;
rny— pagHyc BepPXHEro ycTyla IJUTH (BEepXHEro JUCKa);
Fa — naomanb KoJblieBOH apMaTypel Ha | M BepXHero

JHCKaA.

Ilpu pasnmesneHnu Hecyuled NJHTH Ha I'OPH30HTaJbHBIE
JUCKH JINHHU pasjiena cjelyeT COBMellaTh ¢ YCTYNaMH ILIH-

THl pyHIaMeHTa (pHC. 2).

Aunuy pa3denewus Hecywieu
naumsi QyRBaMERMO NI Jucki

Puc. 2. Cxema paspmenenns Hecymefi mjiuTH Ha TOPH3OHTAJbHBIE MHCKH
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2.4. MyuHuManabHLEIA IPOLUEHT apMUPOBAHHA NPUHHUMAeET-
ca paBueiM 0,15% (n=0,0015). i1 OKOHYUATEJIbHO TNPHHS-
TOrO APMUHPOBAHHA CEUEHHA HNpPOBepseTcs WHUPUHA PaCKpLI-
THS TPeIlHH B COOTBETCTBHH C mn. 2.5 HacTOflllero pasjeJa
HucTpykuun.

[Inomanp ceueHuss BEepTHKAJAbHOH apMaTypel NpHHHMA-
IOT paBHOH mpuMepHO 25% naomaanm ceyeHHSI KOJBbLEBOH
apMaTypHi.

2.5. IllupuHa pacKpHITHA BepTHKAJbHBIX TpPeUHH OT

TeMIePaTypPHLIX YCUJAHH B MaccuBe (IJIMTE) olpenesasercs
no gpopMmyJie

a. =, "zf e (11)

rJle Oa: — HANpsiKeHHe B apMaType, BbI3BAHHOE HOPMATHB-
HbIM TeMIlepaTypHBIM MOMEHTOM, IIPUHHMAaeMBIM
paBHeIM 0,9 ero pacuyerHoro 3Hauenus (M;: =
=0,9 Mt):
M,

Oy = . ,
wbry(l —0,98)

(12)

[r — paccTosiHHe MeXAy TpellHHaMU, ONpeleasieTcs IO

dhopmy.e
ZT — kan'ﬂ, (13)
0,32 + 1,54 un _
Ry = 2; 14
3J1ech L= T 055 (14)
n = Ea; U = F“.
Eg S
IIpu apMaType ofHOro auamerpa
U="Lo,
4

31eCb da — DHaMeTpP apMaTYPHOTO CTEPKHS;
S — nepuUMeTp CeYeHHUs] apMaTyphl MO HOMHHAJBLHO-
My nuamerpy 6e3 yuyera BLICTYIIOB pebep NepH-
OJHUeCKOro npoduns;
1 ~— KO3 PHULUEHT, 3aBUCAIIUN OT BHIA PACTAHYTOH
apMaryphbl; OpUHAMAETCA paBHBIM: JIJAd CTEpXK-
Hed mnepuopuueckoro npodpuaa n=90,7, aaqa
CTepKHel raaakoro npoduas n=1.
[Ipu onpeneseHHH TeMnepaTypHOro MoMeHta M; npuHs-
Ta MHHHMaJIbHAas KECTKOCTb CEYEHHs, OTBeuawmllas Harmps-
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XKeHHI0 B apmarype miR,. [loaToMy mosyueHHOe 3HAyeHHE
M; aBJsteTCI MUHHUMAJLHBIM.

Ecau 3TO 3HaueHwe TeMiepaTypHoro MomeHra M; mano
OTJIMYAeTCsl OT BEeJUUMHBI MoMeHTa M, ompenensiemMoro Mo
¢opmyae (2), To IIMPHHA PACKPBITHS TpPEILNH onpeeser-
Csl B COOTBETCTBHH C HaHjJeHHHIM 3HauyeHueM M;: =0,9 M,.

Ecau xe TemnepatypHuli MOMeHT M; 6oJee ueMm Ha 10%
MEeHbllle BeJHunHb M, TO 1A ompejesieHuss LIHPUHB PaCK-

PBITHS TPEIIHH ¢ JOCTATOYHOH JLJifg NPAKTHKH TOYHOCTBIO
3HayeHHe TeMIepaTypHOro MOMeHTa

M; = 0,5 (0,9 M+ M). (7a)

3uHauenue kosbduIUeHTa 1Pa, BXOoAAUlero B GopMyay
(11), BeiuncasieTcs no gopmyJie

‘WG.T

P, =1,3—3S (Oa)

-
r

M,

Hauboabinas nonycTumMasi IUHPHHA PaCKPBITUS TpellUuH
paBHa 0,4 mm.

Hns yMeHblIeHHsl WIMPHHBI PACKPHITHSI TPELIHUH cledyer
IIPUMEHSATh 10 BO3MOXKHOCTH HeOOJblUHe IuaMeTpnl apMa-
TYPHI.

2.6. Pacuer 3KapoCTOHMKOro MaCCHBa H HeCyUleH IIJIUTHI
¢yHILaMeHTa Ha TeMIepaTypHLIH nepenaj IO paguycy Io
dopmyaam (1)—(10) nmpousBOAST cAenywOHUM oOpasom:

a) pacder MacCHBa U IJIHTHl (PYHIAMEHTa BEAYT TOJBKO
JUIS y4acTKa BepxXHero AMCKa BHICOTOM 1 #, nmoaBeprarmronie-
rocfl BO3JEUCTBHIO TEMIlepaTypHOro nepenaga Af, npuHuMa-
€MOro B COOTBETCTBUHU C 11, 2.2;

6) nas NPHHATBHIX MApPKH U cocTtaBa OeToHa M BHAA ap-

MaTyphl OnpenensioT 3HaueHHa Ry , Rp , Es, Ra u Eq;
B) 3azaroTcsa Ko3dOdUIUEeHTOM apMUpPOBAHUA CeueHdd
F
H= 100r,
MHHHMAaJIbHBIM 3HayeHneM, paBHBIM 0,0015;

r) mo remneparype, pasHo#l 0,85A¢f mnpu Af=500" wu
0,9A¢f npu Af=350 u 250° ompenessioT 3HAYEHHSA KOIPQH-
IIUEHTOB Y6 H Ps;

1) BBIYHCJAIOT OTHOCHUTEJNBHYIO BEICOTY CXKATOH 30HHI §
rno opmyJe (6);

€) ompeneqsiOT BeanunHy usrubawoulero Momenta M no
dopmye (2);

14
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XK) onpenensior 3HaueHue Mg, 1o ¢opmyae (10) #u
3Ha4YeHHE Py 110 popmyJae (9);

r .
3) ONpeNesslOT 3HAaYeHHE —— , NOJb3YSACh (OpMYJOH
P¢
(8), npu 3TOM 3HayeHHE Qlgp HJH Ctg.y IPHHHMAIOT B 3aBHCH-

MOCTH OT Af;

W) ONpelessAl0T BEJHYHHY TeMIepaTypHOro MOMeHTa
M; o ¢opmyne (7);

K) NpOBepsIoT ycyaoBHe (1).

Ecan npu 3agadHOM MHHUMAaJbHOM apMUPOBAHHH Ceuye-
HHSI YCJIOBHe (1) He yaoBiaeTrBopsieTcsi, He0OXOOAUMO YyBeJH-

YHTb COJlepXKaHHWe apMaTyphl U IpH HOBOM 3HAYeHHH L NUB-
TOPUTb Pacyer.

J1isi IPHHATOrO apMHPOBAHUS CEUEHHS NMPOBEPSETCS IIH-
pPHHA PACKDPHITHS TPEUMH B COOTBETCTBUU C m. 2.5, Xapak-

TEp apMHDOBAaHUsI XXKapOYINOPHOI'O MAacCCHBAa INpencTaBJ/ieH
Ha pHC. 9 npHJIOKeHHH 1.

2.7. B coorBercrBun ¢ tpebosanuamMu CHull II-B.1-62*
pacyeT OCHOBAHMN (yHIAMEHTOB JNOMEHHBIX Ieuel, CJIOXKEH-
HBIX HECKAJIbHBIMH TPYHTAMHU, MPOU3BOAUTCH TNO BTOPOMY
npeaesbHOMY COCTOSHHIO (110 AedhopManHsaM).

Pacuer ocHoBanuii no gedopmanusaM coraacHo CHull
[1-B.1-62* npomnssBopuTca ¢ HCNONB3OBAHHEM TEOPHH YIIPY-
I'OCTH, €CJIH cpelHee AaBJIeHHE IOJ IVIMTOH dyHAaMeHTa P

H
OT BHEUIHHX HOPMATHBHBEIX HArpysok aN"+Qe-+Qrp He
NpPeBLIIACT HOPMATHBHOrO MABJEHHSI HA OCHOBAHUe R Ol-
peneaseMoro GopmyJaon

ZNH"I— QE "[— Qi‘lp < RH'

d (15)
R" = (Ad + B h)y, + Dc’,

raie A — rayOuHa 3aJsoxeHuns ¢dyHaaMeHTa OT NPHPOAHOTO

YPOBHSI I'pPyHTA HJHU OT IJIAHHPOBKH CPE3KOH [0
€ro MOJIOIUBLL B M;

d — AuaMeTp Kpyra, PaBHOBEJIHKOrQ MmO ILVIOHlagu MHO-
FOYTOJLHHKY, B M;

Vo — CpenHuii oObeMHBIH BeC BT/M°TPYHTA, 3ajeralolie-

0O OT NPHPOAHOTO YPOBHA TIpPYHTA A0 IayOHHBI,

Ha OJHY ueTBepTb AHaMeTpa HPeBOCXOASAILEeH YypO-

d
Belb 3aJ02KeHUa dyHanaMmenTa A + ek

P =

" — HODMATUBHOE YACJHLHOE CHEIJIEHHE TpyHTa [JIA
15



[JIMHHCTBIX TPYHTOB HJH HOPMATHBHBEIM Napa-
METp JIHHEHHOCTH AJs NECKOB, 3aJeraionux PH-

e IOJOWIBH (PyHAaMEHTA B npefesiax OAHOH

d
YETBEPTH €ro AHaMerpa ((T) , B TC/M?,

A, B, D — 6e3pasmepHnble K03QHIHEHTL, 3aBHUCALLHE OT
CpeHEro 3HAYeHWss HOPMATHBHOTO YIJia BHYT-
peHHero TpeHusi (" B epad) TPyHTOB, 3aJieraro-

IIUX HHXKe NOAOIIBH (yHZAaMEHTAa B mnpelejax

d
> IPHHUMAIOTCA 1O TabJ1. 2;

Qp— coBeTBeHHblll Bec (yHIaMeHTa (HOPMATHBHBIN)
B TC;

Qr» — BeC rpyHTa Ha o6pe3ax QyHJaMeHTa B TC

[Ipumeuanue. HopMaTnBHble AABACHHA IPH YCJIOBHH NOJIHOTO
HaChHIeHNA BOJOH TNEeCKOB MEJKUX MNPHHAMAITCA ¢ ydeToM Ko3(dHILH-
euta 0,8, a neCkos noljesarblX - 0,6.

2.8. HuxHio10 Hecylmiyio miuty ¢yHaaMeHTa pacCUHTHI-
BAOT HA NPOUYHOCTH W PACKPBITHE TPEIUUH OT BHEUIHEH Ha-
FPY3KH H PE€aKTHBHOTO JHaBJEHHS TpyHTa (CTaATHYECKHH
pacyeT) H OT BO3JEHCTBUA TeMIepaTypHOro nepenaja no
paguycy (TEpMHYECKHH pacuer).

BiaussHHEe TeMIepaTypHOro Iepenajga IO BHICOTE MJIHTHI
VUuTHIBACTCA yBeJuYeHHeM IJoLlaju apMaTyphl, ONpeaess-
€MOH H3 CTaTHUYECKOro pacyera Hecylled niauth, Ha 10—
15%.

B Tex cayuagx, xorga ajaa JOMEHHOH meyu HpeaycMar-
PUBAaETCAd YCTPOHUCTBO BO3AYIUHOIO OXJaxKJIEHHA HH3a Je-
laay, TeMIepaTypHbie BO3JAeUCTBUA Ha IAUTY PyHAAMeHTA
He VYHUTBIBAIOTCS.

2.9. CratuueckHid pacueT NJAWTHL (QyHAAMEHTa HYXKHO
IPOU3BOAUTh:

a) Ilo Teopum ynpyroctu ¢ noabopoM ceyeHHil no [ u
III nperesbHOMY COCTORHHIO XKeJe30O0ETOHHBIX KOHCTPYK-
UK (Hecyulass CIOCOOHOCTB M PaCKPBLITHE TPEULHH).

[Ipp 3TOM peakTHBHOe AaBJeHHEe TIPYHTA Ha IJIUTy Ha-
XONUTCH 1O TeopHH AePopMalUu CKHUMAEMOTO CJ0s KOHEey-
HOH ToJIuHHE [10].

Lluanuapaueckas KeCTKOCTb IJIHTHL  HaXOAHTCH IO
dopMyJe :

B, (1—0,58)H; (16)
31])3 % )

e 2 e e e
(1 vﬁ)(EaFa +v§H0E6
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C YYeTOM TPEUIMH B pacTAHYTOM 30He OeTOHAa U CTeNeHH
BBIKJIIOYEHHS ero U3 paboThl MeXAy TpelluHaMH, a TaKxke

C yY4eTOM HJlacTHUECKHX naedopmauxud OeToHa B CXKATOH
30HE.

Tabauuma 2

Kosdhduunentm A, B n D aas onpeleseHHAs HOPMATHBHOIO [JaBJEHHSA
Ha OCHOBaHHe R* pnpH noaowsax GyHZAMEHTOB B BHAE MHOIOYIrOJbHHKA
HJAH Kpyra 6oapuioro auamerpa (d>15 )

il i i Fir-—

__Kosdduuuental K dopmyse (15)

HopmaTHBHBIE SHaRCHHS YIJa

W—

BHYTPEHHEro TPEHHSA
(pH B 2pad A | B D
0 , 0 | 3,37
2 0,03 1,12 3,56
4 0,06 1,26 3,77
6 0,1 1,42 4
8 0,15 1,6 4 .25
10 0,2 1,8 4 5]
12 0,26 2,02 4,681
14 0,32 2,28 5,12
16 0,39 2,956 5,46
18 ‘ 0,47 2.9 5,84
20 0,57 3,38 6,25
22 0,68 3,71 6,71
24 0,8 4.21] 7,2
26 0,94 4.78 7,75
28 1,11 5,45 8,36
30 1,3 6,2 | 9
32 1,55 7,19 9.8
34 1,79 8,18 10,64
36 2,11 9,43 I 11,6]
38 2,5 10,98 12,78
40 2,93 12,7 13,95
42 3,46 14,86 15,39
44 4,11 17,7 | 17,04
45 | 4.49 18,96 17,96
l l

[Ipumevanune Koapdbuunentat A, B, D paa xkpymvieix dyuna-
MEHTOB npuBedeHsl B paborte [8].

B cBf3u ¢ H3MeHEHHeM BBLICOTHl H ApMHPOBAHHA IIUTHI
XKECTKOCTb €€ B Pa3HBIX CeuYeHHSIX HMeeT pasjHyHoe 3Ha-

YeHHe, OJHAKO AJfd pacyera HHIHHAPHYECKAST KECTKOCThb
NJAHTHI IO BCeH €€ IVIomagd NPHHHMAeTcd C HEKOTOPHIM
npuOJHKEeHHEeM NMOCTOSAHHON (YCpeAHeHHOoH).

YcpeAHeHHYI0 (UUAHHAPHYECKYIO) KECTKOCTb INIMTHI
Bi® onpeneasior no gopmyie

2 3ak. 278 17



28 ., (d, —d
BYP = 2 (4: “4), (17)

rae B, ;— OHWIHHAPHYECKAA XKECTKOCThb OTHEeJbHBLIX Y4acT-
KOB (KoJgel M OUJIHWHAPA) NJAUTHE, oOupeneise-
Mas no ¢opmyae (16), B Tem?;
dyi — HAPYXHBIH IMaMeTp i-TO KOJblla B M;
dp; — BHYTPEHHUH AHAMETP i-ro KoJbUa (AJAS LHJIHH]-
pa d3i=0) B M;
3HaueHHs BeJHUHH &, Pa, Ps, d B GopMynax (16)
U (17) orosopenni paHee;
ve — Koapdunuenr Ilyaccona aas Xkeqme3oberoHa,
paBubii 0,15;
v — K03 puuHedT YyOPYrocTH, IPUHHUMAEMBIA IO
n. 9.7 CHull 1I-B.1-62*.
6) Ilo meroay npenenbHOro paBHOBeCHsI, NPEAJIOKEHHO-
MY I-pOM TeXH. Hayk npod. I'Bo3nesbiMm A. A. [6].
[IpenenbHHIM cocTosiHHEM JIOO0ro cedyeHHsl NJAWTHL  SB-
JsieTCA BO3HHUKHOBeHHe B pe3yJibTaTe PAa3BHTHA KOJBIEBHIX
H palAuanbHBIX TPellHH NJaCTHYECKHX IUIapHHPOB (UMJIHHA-
PHYECKHUX IIAPHHUPOB TEKYYECTH) C IMOCTOAHHBIM IpeAe/b-
HBIM 3HaYeHHeM H3rubaromero MoMeHTa.
Huxe npuseneHsl caenyoillie TPU BO3MOXKHBIE CXeMH
oOpa3oBaHus TpewuH (puc. 3):

a) 5) 8)
A
¢
3
2)
Puc. 3. Bapuautel cxem 06pasoBaHus Tpe-

T'1UH

Q@ — CXeMaTHUYeCKuit paspes d¢yHIaMeHTAa:
! — nemanpb; 2 — xapocTofikuffi Maccus; 3 — He-
cyuias naura: 6 — mepBas cXema  paspylie-
HHA; 8 — BTOpasl cxeMa pa3pylleHHa; & - Tpe-
ThbA CXeMa pa3pyIIeHHs

1) o6bpa3oBaHue panuajbHBIX TpPellWH, HAYLIUX OT IEHT-
pa IJIUTH K ee nepudpepun (puc. 3,0):

2) oOpa3oBaHHe HA TpPaHHIE KAPOCTOUKOr0 MACCHBA
KONbIIeBOM TPEIIUHBl, a TakKXe palHaJbHBIX TpeIluH, HIY-
IHUX K nepudepuu mauTel (puc. 3,8);

18



3) obpasoBaHue TpellUH, AHAJOTUYHBLIX YKA3aHHLIM B
1. 2, HO B MeCTe U3MeHEHHS BBICOTHl IJHTHI (HA rpaHHlle
KoHcoJH) (pHc. 3,2).

[lepBasg cxeMa siBJsSIETCSI YaCTHBIM CJAYy4YaeM BTOPOH H
TPpeTberd CXeM, KOoTrAa paluyC KOJbLEBOH TpelHHB oOpalua-
€TCS B HYJIb.

[Innunapudeckyio KeCTKOCTb ITIJIHUTHL ONPENeNsoT IO
¢popmyaam (16) u (17).

a5 pacuera NMJIHTH PEeKOMeHAYeMBIMH MeToAaMH HeoO-
XOJAMMO YCTAHOBHTbL €€ BBLICOTY U INIONI[aib, KOTOpHIE OTpe-
AeJIIOT NpefBapHUTEJNbHEIM DPAacyeTOM, UCXO/JAd U3 IPEJIoNo-
KEHHUsI, YTO 3MI0pa PEaKTUBHOTO JaBJjeHHsd TIPYHTA TOJX
NOJOIUBOH IJIUTHl ABJAIETCH NPSAMOJHHEHHOM C paBHOMEp-
HBEIM pacnpelesjeHHeM JIaBJeHHUsI OT BHelIHeW Harpys3ku Io
BCeH Ijiomaau ocHoBaHHUA. I[IpUHATHIe 1npeABaApPUTEJIbLHBIM
pacyeTOM BBICOTA IIJIHTHl, 4 TAK¥e€ BBICOTA KOHCOJH Y e€e
3a/ieJIKH IIPOBepPSIOTCS HAa YCHJIHS, MoJydYeHHble U3 OKOHYa-
TeJBHOI'O pacuera.

2.10. ToammuHa cKHUMaeMOro CJOSI OCHOBAHUA IOA IIO-
nomBo ¢pyHaamenTHoi nautel Z° B coorBeTcTBHU co CHull

11-b.1-62* onpenensieTcsl U3 YCJIOBHA:
P, = 0,2 Pg 1,

raie Pg,y — HOpMaTHBHOE NPUPOJAHOe (ObITOBOE) [aBJeHHE
Ha Tay6uHe 2° OT MOAOWIBHEI (pyHAAMEHTAa;
3

P, —(P— Pg)| 1 — S (18)
V (8 +1)°
3J1€Ch Pz* — JOIIOJIHUTEJbHOE K IIPDHPOJHOMY 1Id4dBJICHHE B

TPYHTe OT HOPMATHBHBIX BePTHKAJbHBIX Ha-
rpy3ok Ha riybuHe 2’ oT moaouWBH (yHAAMEH-
Ta B Kac/cm?;

P — cpennee naBienne oT =N®4 Qp + Qrp Ha
YpOBHE MOAOLIBH (yHIAMeHTa B Kec/cM?,

Ps — HOpMaruBHOE NpUPOAHOE (OLITOBOE) AaBJEHHE
Ha ypoBHe NONOWIBH (yHAaMeHTa B Kac/cm?;
Ps=vhy (y — o6beMHBII BeC rpyHTta; Hho—
DACCTOAHHE OT NpHPORHOro peabeda HUIAH
YPOBHSI IIJIAHHPOBKH CPE3KOH JO [MOJOUIBHI

byngameHra).

v o V4
m; — 6e3pa3MepHBId KO3(PHUIIHEHT, PAaBHHIH — .
r
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C ZOoCTaTOYHON TOYHOCTBIO AJS KPYIIHX (yHAAMEHTHBIX
maut Goabioro nuaMerpa (d > 15 M) TommuHy cxuMae-
MOTO CJ0s OCHOBAHHs MOJ IOJOIIBOH IJIUTHL QyHRaMeHTa
MO HO IIPHHUMATh:

d
IS TVIMHUCTBIX TPYHTOB 2’ =

2
4

" (19)
(20)

2.11. Moayns apedopManuii ocHoBaHus Epp, onpenensier-
CA NyTeM HCIBITAHUS CPYHTOB MITaMIlaMH. B HeKOTOPHLIX
cJAy4adax AONyCKaeTcd oNpenendaTb MOAYJb AedopManuy no
Tabs. 13 CHull II-b.1-62* B 3aBucumocTH OT npocTeHdmux
CBOHUCTB T'PYHTOB.

2.12, CratudecKui pacder mIHTH (QyHIaMeHTa IO Te-
OPHH YIPYTOCTH BHINOJHAETCA B CJAEAVIOLIEH NOCJaen0Ba-
TeNbHOCTH:

A. Haxoautcs nokasatenp 'HOKOCTH IIHTHL N0 (Op-
MYyJie

JJ151 MeCUaHbIX TPYHTOB 2’ =

(1—vg) mEgr
S=3 T (21)
(1—5p) 6 11

rje 7 — pajuyC MJAUTH B M;

H — nauOosbmiag TOAIMMHA IIUTH B M,

L — MOLyJb YOPYIOCTH XKeJe300eToHa B TC/M?,

ve — Ko3dduuuent Ilyaccona pnsg xenesoberoHa, pas-
HeI 0,15;

Erp — Moayab gedopMauuii rpyHTa B TC/MZ;

vp — KO3 dunuenr IlyaccoHa gnasi rpyHTa;

m — Ko3¢dUIHeHT YCAOBHH pabOTH OCHOBaHHA; NOA
GyHZaMeHTaMu KPYIrJOro oyepraHus B IJIaHe C
d>15 mm=2,

[Ipu 0<S <<0,5 nauTa paccuUTeiBaeTCA Kak aOCOMIOTHO
xectkas; npu 0,5<S <10 nauta paccuuThHIBaeTCs KakK WMe-
I0Ilasi KOHEUHVIO JKEeCTKOCThb; npH S>10 nauta cuurtaercs
aOCoONOTHO THOKOW H pacCuuThiBaercsa (A ¢PYHAAMEHTOB
JNOMEHHBIX Iedell 3TO NMPaKTHUYECKU HCKJUEHO) MO OCOOLIM
YCJIOBHSAM.

B COOTBETCTBHH C NOJYYEHHBIM IIOKasaTejdeM THOKOCTH
onpenesilOTCA pacyeTHble YCHJAUA B HU3OTPOIHOU IIHTE AJA
[IEPBOr0 IpeJesbHOTO COCTOsHUA. MCXOoAs M3 3TUX YCHIIHH,
noabupaerca HeoOXOZHMOe KOJUUECTBO apMaTrypnl (rnpen-

BapHUTEJBHO).
b. BHoBL HAXOMUTCH NMOKAa3aTedh FHOKOCTH I[VIHTHL IIQ

dopmyse
20




3
mErpr

- (l — "'?*p) 4 Bch'

S (22)

B cOOTBeTCTBUH C NOJYUYEHHBIM (HOBHIM) 1oKasartesaeM
Fr’MOKOCTH ONpejesisloTCA pacyeTHble YCUJIHUA B IJIHTE:

0 pacyeTHbIM Harpys3kam JJis pacuera 10 NepBOMY Iipe-
AeJIbHOMY COCTOSAHUIO;

10 HODMATHBHBIM Harpy3kam [Js pacyeTa IO TPeTbeMy
npeaeNbHOMY COCTOSTHHUIO.

B. BuinosnsieTcss pacuer IVIHTBI IO HeCylled Cnocood-
HOCTH (mepBoe IpelesibHOe COCTOSIHHE).

['. Boinosugercss pacueT IVIMTBL IO PACKPBHITHIO TpeIuH
(TpeTbe npeaesbHOE COCTOSHHE).

/Kectkne orpannueHdss CHull mo nonmyckaeMoOH BeJHuH-
He PacCKpBITHS TPELUUH TPpeOYIOT NOBHILWIEHHOIO COJAepXKaHusd
apMaTypHl.

DTOMYy TpebOBaHUI0O B OOJLLINHCTBE CJAyd4aeB YIAOBJAET-
BOpsSieT KOJHYECTBO apMmartyphl, mopobpanHHOe No YCHUJIHAM,
ONpefeJIEHHBIM NpPeABAPUTESbHO OT pacCyYeTHHIX HAarpyaox
OAs1 NIePBOTO NPEAeJbHOro COCTOSIHHSI, HECMOTPS HA 3HAYH-
TeJbHOE [peBbIlIeHHEe 3TUX YCUJAHU HaA YCHJIHAMH OT HOD-

MAaTHBHBIX Harpy3oK MAJS TPEThero NpejesIbHOr0 COCTOSIHHA.
2.13. Pacuetr abCoOJIOTHO XEeCTKOH IVIUTH BeaeTcd Ha oce-
CUMMETPHYHYIO HarpysKy:

a) WHTEHCHUBHOCTBIO ¢, paBHOMEPHO pacrnpee/JeHHYI0 IO
KPYry C paguyCOM 7xp;
0) HHTEHCHBHOCTBIO ¢k, PAaBHOMEPHO pacnpelelieHHYIO

[0 KOJIbILY C HADYXKHBIM rg ¥ BHYTPEHHHM rx pafHyCOM.
JleicTBUTENbHBIE PACCTOSHHA OT lLeHTpa MJHTH IO pac-

CMaTpuBaeMOro <Ce€ucHud rx 3dMCHAKTCA INDHBCACHHBIMH

r
p ==—r-’-‘—'—. AHaJOrHYHO BBOJASATCA TNpPHUBEJEHHbIE PpaJHyCHI

r r
/11 HATPY30K 1O KPYIy & =—2L- 1 N0 KOJbHY Oj=__ ¥—
r r

o re .
HapyYXHbIH panxyc, %*-““-‘-TK — BHYTPEHHHH panunyc.

PeakTuBHBIEe AaBJjieHHs NOJ aOCOJIOTHO KECTKOH IJIMTOH
paauyca r, Jexalleid Ha CKHMaeMOM OCHOBAHHH TOJIIHIIOH
2’, He 3aBHCAT OT crocofa NPHJAOKEHHS OCEeCHUMMETPHUHOM
Harpy3kd H MOTryT ObiTb omnpejeseHhl 110 ¢popMmyJe

PP = qup: (23)
rie p — Oe3pasMepHbld Ko3((duIHEeHT, onpeneaseMbIi IO

2]



TabJ. 3 AJ49 TOYEK MJHUTHl C IPHBEAEHHLIM PaaMy-
r
X B 3ABHCHMOCTH OT OTHOLUeHUu§

COM p =
-
my = =3 ;
d
gtp— CpellHee [aBJeHHE OT PacyeTHBIX BHELIHHX Harpy-
30K Ha IVIUTYy B Tc/m?, paBHOE E{Y; [12].

Viaru6aromue MOMeHTH B a0COJIIOTHO KeCTKOH MJUTE pa-
nuyca r, Jexauled Ha CXUMaeMOM OCHOBAHHHU TOJNLUHHOH 2’
U Harpy:KeHHOH HArpys3Koil HHTEHCHBHOCTBLIO gP (OT pacuer-
HbIX BHENIHHX HAarpy3ok), PaBHOMEPHO pacHpeleseHHOH
[0 KPYTY pajauyca rxp, Haxoasrcd no dbopmysam:

pajHaJibHble M = r? qp [T/I,., (24)

TaHreHIHaJbHbIE M, = r2g° M, (25)

B stux opmyaax:
M, 1 M; — GeapasMepHble BEeJUYHHBI, ompeaesieMble [10

Tabd. 4—7, g TOYeK MJAHTBI C NpPHBELEH-
£S

HBIM pajHyCoOM p= B 3aBUCHMOCTH OT
r
22
OTHOLIGHHS /My = —- H NPHBEJEHHOTO paju-
r u
yca «= -“£ Kpyra, 00O KOTOPOMY IeHCT-

-
ByeT paBHOMEPHO paclpelejeHHas Harpys-

Ka HMHTEHCHBHOCTBIO ¢P [13].

[IlpuMmeuanusa 1. B ciayyadax KOria OTHOWEHHe MM, MEHSETCH
B npefenax 1<m;<(3, yCHWJIHA B XKECTKOH INIHTE MOXKHO ONPEIEJUThH
¢ moMolpeio Tabu, 7 (my= o ), yMeHbIIasd [OJYUYEHHLIE 3HAYSHHA B

cpenneM Ha 15%.
2. MsMmeHeHne m; B HHTepBase 3<mM; SN Ha 3HAYCHHUSIX YCHIAHN

IIDAKTHUYECKH HE C(Ka3blBAET A,
[lonepeuyHbie cuyibl B a0COJIOTHO KECTKOM IJINTE pajauy-

ca r, Jexalled Ha CXKHMaeMOM OCHOBAHHH TOJIUMHON 2’ W
HarpyKeHHOH Harpy3kod HHTEHCHBHOCTBIO ¢gP (OT pacCyeTHHIX
BHEIIHHX Harpysox), paBHOMEPHO pacnpejesieHHOH IO Kpy-
Iy paxuyca rxp, HaxoosaTcss no gopmyJie

Q=—4"rQ, (26)

rne Q — Oe3pasMepHast BeJHYHHA, onpeaenseMas Mo
Ta0s. 8—11, 119 TOYeK IJIUTHL ¢ IPHBEZEHHBIM

r
pPagHycoMp= - B 3aBUCHMOCTH OT OTHOIIEHHSH
r
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my

22

—————
el

JIEHHAd HAarpy3Ka HHTEHCHBHOCTLIC gP.
Tabnuuwa 3

¥ INPHBEJEHHOrO pajuyca a=

fkp

r

KpYyra,
0 KOTOPOMY IEUCTBYeT pPaBHOMEPHO paclnpeje-

3uavenna xoathdbHUHEHTOB p AJAS ONpejeNeHHs PEAKTUBHLIX [AaBJICHHH
OT IFPyHTa nof al6CoJqIOTHO XECTKHMH NIAHTAMH

|

y |
1
o 0,26 | 0,5 1 1,6 2 3 5 7 10 c0
0 0,931{ 0,874| 0,697| 0,59 | 0,549 | 0,516 | 0,504 | 0,501 | 0,501 | 0,5
0,1 0,981} 0,873} 0,697 0,597 | 0,551 | 0,519 | 0,506 | 0,504 | 0,503 | 0,502
0,21 0,93 | 0,867| 0,698} 0,601 | 0,557 | 0,526 | 0,514 | 0,611 | 0,511 } 0,513
0,3 0,928 0,859 0,7 | 0,609 | 0,667 | 0,539 | 0,528 | 0,525 | 0,525 | 0,524
0,4 | 0,924, 0,848) 0,704/ 0,621 | 0,584 | 0,559 | 0,549 { 0,547 | 0,546 | 0,545
05| 0,92 | 0,836, 0,713| 0,641 | 0,61% | 0,589 | 0,58 0,578 | 0,578 | 0,577
0,6 | 0,911| 0,826/ 0,73 | 0,674 | 0,65 | 0,634 | 0,627 | 0,626 } 0,625 | 0,625
0,7 | 0,901 0,824} 0,764| 0,729 | 0,716 | 0,706 | 0,702 | 0,701 | 0,7 0,7
0,8 | 0,89 0,846| 0,839} 0,834 | 0,834 | 0,834 | 0,834 | 0,833 | 0,833 | 0,833
0,85 0,901} ¢,882 0,913} 0,931 | 0,94 0.946 | 0,948 | 0,949 | 0,949 | 0,949
0,9 0,931 0,964 1,05 | 1,1 1,123 | 1,139 | 1,145 | 1,146 | 1,146 | 1,147
0,95 1,056| 1,198] 1,391 1,502 | 1,553 | 1,682 | 1,597 {1,624 1,63 | 1,601
| !

- N Ta6nuua 4
3uauenns M, u M; png aGconoTHo XKecTKMX maur npu m;=0,25

ol 0 0,2 0,4 0,6 0,3 !
My=M¢ M, M My My My | Mg Y My | Mt | Myl My

7 4

o,1 | 0,007 § 0,003 | 0,006 | 0,001 | 0,003 O 0,002 O 0,002 0| 0,001
0,210,021 } 0,014 ¢ 0,018 | 0,005 | 0,012 0,001; 0,008| O ¢,006)] 0] 0,004
0,3 0,037 | 0,03 0,034 | 0,013 1 0,025 0,004 0,017 O 0,012 O0{ 0,009
0,4 | 0,052 § 0,046 | 0,049 | 0,025 | 0,039] 0,008 0,028 0,001| 0,02 0| 0,015
0,5| 0,064 § 0,028 | 0,061 | 0,04 0,053 0,014/ 0,039 0,002| 0,028;{ 0| 0,022
0,6 0,07t | 0,066 | 0,069 | 0,05 0,061 0,023 0,049 0,003| 0,036 0| 0,027
0,7 0,072 | 0,069 | 0,07 0,054 { 0,064 | 0,033 0,053} 0,006| 0,04 { O { 0,03
0,8 0,064 | 0,06 0,062 | 0,051 | 0,058| 0,035 0,05 0,01} 0,039 0 0,029
0,91 0,046 1 0,044 | 0,045 7 0,038 ; 0,042 0,028; 0,037 0,013; 0,031, 0 0,023
1 0,016 { 0,015 ! 0,015 | 0,013 { 0,015 0,01 | 0.013] 0,005] 0,011f Ol 0,008

I —

|

3Hauenna M, u M,

Tabauma 5
nJast a0CoaOTHO KeCcTKHMX niant npum m;=0,5

il

ol o© 0,2 0,4 0,6 0.8 1
o Mr‘—":Mf Mr Mf Mr Mf My Mf My Mt My Mt
0,1 0,008 | 0,003 ] 0,005 | 0,001 | 0,003| O 0,002] O 0,002, 0] 0,001
0,240,022 | 0,014 | 0,018 | 0,005 | 0,012 0,0021 0,008] O 0,006 0} 0,005
0,310,038 { 0,031 { 0,035 | 0,014 | 0,026 | 0,004 0,018| O 0,013} 0 0,0!
0,4 | 0,054 | 0,048 { 0,051 | 0,027 | 0,041} 0,009 0,029} 0,001} 0,021} O 0,016
0,6 0,063 | 0,061 | 0,064 | 0,043 | 0,055] 0,016] 0,042} 0,003 0,03 | 0| 0,023
0,6 0,076 { 0,07 | 0,073 | 0,054 | 0,065 0,027} 0,052! 0,005/ 0,038) 0| 0,029
0,7 0,078 | 0,073 | 0,075 | 0,06 0,069 0,037) 0,058 0,009 0,043 0 0,032
0,81 0,072 | 0,068 | 0,07 0,068 | 0,065 0,04 | 0,058 0,014; 0,044, O | 0,032
0,91 0,066 | 0,054 | 0,064 | 0,047 | 0,051 | 0,034 0,045 0,017) 0,036 O | 0,027
] 0,029 | 0,027 | 0,027 | 0,024 | 0,025| 0,018 0,022 0,009 0,018 0 0,013
1 : ¢




- _ TaGaruga 6
3uavenus M, u M; naa aGcoNOTHO HKECTKMX NAHT NpH =1

o | 0,2 0.4 | 0,6 0.8
5 — — ,
3 I T IR S O O R I
| Mr | Mg | M| Mg | Me | Me | M, | My
.
x BS
- ! —
0,1 ]0,008]0,003|0,005{0,001|0,003|0 0,002 | 0 0,002
0,2 10,023/0,015|0,019]0,006)0,013|0,002|0,009]0 0,007
0,3 10,041 (0,033 0,03710,0150,028|0,005{0,02 |0,001]|0,014
0,4 10,058/0,051|0,055|0,03 |0,045|0,011 (0,032 0,002 0,024
0,5 [0,073{0,06710,07 |0,047}0,061|0,0190,046 0,004 | 0,034
0,6 [0,084{0,079|0,081/0,06 |0,073|0,031(0,059]0,007{0,044
0,7 10,089/0,084)0,087|0,068|0,079|0,042 | 0,067 | 0,011 | 0,051
0,8 |0,087}0,082{0,085|0,07 |0,078|0,047|0,068 (0,017 | 0,053
0,9 |[0,075|0,0710,073]0,0610,068]|0,043 | 0,06 ;0,02 [0,049
1 0,051 (0,049 0,05 |0,042|0,047| 0,03 | 0,041 0,014 0,033

QOLOOOOoOOOoOO0O

o Tabaunma 7
3navenusa M, n M; pna a6coioTHO XKECTKHX NJHT npu Mm; = Co

P

=

b0

s |

=

Pl

0,2

0,4

0

, 6

M,

My

M,

pple—

My

M,

L

My

OO~ ITld (O

-y b L -

mO OO OOOO M

0,008
0,024
0,043
0,062
0,079
0,092
0,1

0, 101
0,093
0,074

bl

0, 004
0,016
0,035
0,054
0,072
0,086
0,094
0,095
0,088
0,07

L]

0,005
0,02

0,039
0,058
0,075
0,089
0,097
0,098
0,09

0,072

0,002
0,007
0,017
0,033
0,051
0,066
0,076
0,08

0,074
0,058

0, 004
0,014
0,029
0,048
0,066
0,08

0,089
0,091
0,084
0,066

0, 001
0,003
0,006
0,012
0,021
0,035
0,047
0,054
0,052
0,04

F

0,003
0,0l

0,021
0,035
0,05

0, 065
0,075
0,078
0,073
0, 058

deniblh

|0
0
0, 001
0,003
0, 005
1 0,008
0,012
0,019
0,023
0,018

[

0,002
0,007
0,015
0,026
0,037
0,048
0,057
0,062
0,059
0,046

0,8 I

"!E[

QOoOOOOOOODOOO

]
el Sondn g ——

0,001
0,005
0,012
0,02

0,028
0,037
0,043
0,046
0,044
0.035

Tabauupa 8

3navenus Q A48 a6CONOTHO KECTKHX MJUT mpd 1y =0,25

¢
0 0,2 0,4 0,6 0,8
, |
0.1 - 0.024 | 0,011 | 0,006 | 0,003
0.2 0 | 009 | 0043 | 0.022 | 0.01
03 0 00092 | 0096 | 005 0,023
0 4 0 | 0.085 | 0.17 0.089 | 0042
0.5 l 0 00077 | 0154 | 0,139 | 0.065
0'6 0 0,067 | 0,133 | 0,2 0. 094
0.7 0 0,054 | 0.109 | 0.164 | 0 127
08 0 004 0,081 | 0,123 | 0.166
009 | 0 0,025 | 005 0.076 | 0. 104
0 00007 | 0014 | 0023 | 0035
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3navenus Q pns aGCONMOTHO XKECTKMX NJAHT mpH m;=10,5

Ta6tauupga 9

L

3

-

it

wilt

—

| | ? |
p |
0 0,2 0,4 0,6 0,8 1
: |
0,1 0 0,024 0,011 0,006 0,003 0
0,2 0 0,096 0,043 0,023 0,012 0
0,3 0 0,102 0,097 0,052 0,026 0
0,4 0 0,086 0,172 0,093 0,046 0
0,5 0 0,078 0,157 0,145 0,072 ‘ 0
0,6 0 0,069 0,138 0,208 0,104 0
0,7 0 0,067 | 0,116 | 0,176 | 0,142 | O
0,8 0 0,044 0,07 0,138 0,185 0
0,9 0 0,029 0,061 0,094 0,128 0
! 0 0,013 | 0,028 0,046 0,064 0
Tadbanuna 10
3HaueHnns @ aas aO0COMIOTHO MeCTKHX IWJIMT fpu m,=1
) \ '
P I
| 0 0,2 | 04 0,6 0,8 L
&
0,1 0 0,024 | 0,011 | 0,006 | 0,003 | 0
0,2 (! 0,097 0,044 0,025 0,013 0
0,3 0 0,094 0,1 0,056 0,03 | 0
0,4 0 0,089 0,178 0,1 0,054 0
0,5 0 0,083 0,166 0,156 0,083 0
0,6 0 0,075 | 0,15 0,224 | 0,12 0
0,7 0 0,066 0,133 0,197 | 0,164 0
0,8 0 0,056 0,111 0,166 0,214 0
0,9 0 0,044 0,088 0,13 0, 164 0
1 0 0,031 0,069 0,09 0,109 0

Tatnuna 11

3uHauenus Q paa aOGCONMIOTHO XKECTKHX MJHT TPH M= @

— O OO0 O0OO0O
W oo~ Ui (O —

|

N,

)

_——

0 | 0,2 0,4 0,6 0,8 |
| ' [ !
0 0024 | 0,011 | 0007 | 0,004 | ©
0 0.098 | 0,046 | 0027 | 0,015 0
0 0,095 | 0,103 | 006 0.034 0
0 0,092 | 0,18 | 0,107 | 0,06 0
0O | 0087 | 0174 | 0.166 | 0,094 0
0 0082 | 0,162 | 0.24 0.135 0
0 0.075 | 0.149 | 0.218 | 0,183 0
0 | 0,068 | 0,133 | 0,193 | 0,24 0
0 0.059 | 0,115 | 0.165 | 0,197 0
0 0.049 | 0,09 | 0133 | 0,15 0
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Ta6auua 12

3uauenns kKoapduuenToB £, pjasa onpepeaeHus P’

3nauends kosdduanHenTra X,

iy S — e ' — —
S 0,1 0,25 0,5 1 2 3 l 5 P
T a . — I
0,5 ] 0,96 { 0,88 | 0,68 | 0,45 | 0,38 | 0,35 { 0,35
] 1 0,97 { 0,89 | 0,71 0,54 | 0,49 | 0,48 | 0,47
2 1 0,98 ( 0,92 | 0,77 | 0,656 | 0,61 [ 0,6 | 0,6
3 1 1 0,98 | 0,93 | 0,81 | 0,71 | 0.69 | 0,68 | 0,67
5 { {099 | 0,95 | 0,86 | 0,79 { 0,78 | 0,77 { 0,77
10 1 0,99 l 0,97 | 0,92 | 0,88 | 0,87 | 0,87 | 0,87
| \
Tabnuna 13

3HaueHns kKoadpuunenTos P’ nas onpeleNeHHs PEAKTHBHBIX AaBJICHUM
OT FPYHTA NOJ NJAHTAMM KOHEYHOH XKECTKOCTH

3uaueHua P’

0,1 { 0,2 0,3 ‘ 0,4 | 0,5 0,6 0,7 0,8 0,9

p
| | |
—_— L S S R - — .
0 0,503| 0,513 0,531 | 0,556 | 0,580 | 0,633 | 0,69 | 0,763 | 0,859
0,1 0,506 | 0,616 0,633 | 0,558 | 0,591 | 0.635 | 0,691 [ 0,763 | 0,859
0,2 0,513} 0,623| 0,54 | 0,564 { 0,596 | 0,639 | 0,694 | 0,765 | 0,86
0,3 0,627 0,536( 0,552 | 0,575 { 0,606 | 0,677 | 0,7 0,769 | 0,862
0,4 0.648| 0,657} 0,571 | 0,592 | 0,621 | 0,659 | 0,709 | 0,774 | 0,864
0,5 0,58 | 0,587) 0,6 0,618 | 0,644 | 0,678 | 0,723 | 0.784 | 0,868
0,6 0,627] 0,633 0,643 | 0,658 | 0,679 | 0,707 | 0,745 | 0,798 | 0,874
0,7 0,701 | 0,705 0,712 { 0,722 | 0,736 | 0,786 | 0,783 | 0,824 | 0,885
0,8 0,833( 0,834 0,836 | 0,838 | 0,84t { 0,847 { 0,857 | 0,875 | 0,91
0,85 0,048 | 0,947 0,944 | 0,941 | 0,936 | 0,932 | 0,927 | 0,926 | 0,936
0,9 }1,145) 1,14 | 1,132 [ 1,12 | 1,103 | 1,081 | 1,054 | 1,022 | 0,988
0,95 1,56071 1,586! 1,566 | 1,537 | 1,496 | 1,442 i 1,369 | 1,272 | 1,138
| | \ I

H3rubawliyue MOMEHTE H noIepeuHble CUJALI B abCOJIOT-
HO XKeCTKOM MJHTe, JeXKalled Ha CXKXHUMaeMOM OCHOBAHHUH
TOJIIHHOR 2" 1 HAarpyKeHHOH HArpys3ko# HHTEHCHBHOCTBIO gP
(OT pacueTHHIX BHEHIHHX Harpys3ok), paBHOMEPHO paclnpe-

NIe/IEHHON 1O KOJIBIY C paiuyCaMH ry H rgx , ONPenensioTcs

KaK PasHOCTh COOTBETCTBYIOUIUX YCHJIMH OT Harpysok, XKei-
H

,
CTBYIOLIUX IO KPyraMm C NpHBeJEeHHbBIMH pajHyCaMHy o= _*
r

H G€2=

~
"‘p:uu

2.14. PacueTr 1JIUTH KOHEUHOH KeCTKOCTH, Jiexkaulell Ha
CXHMaeMOM CJI0O€ KOHEYHOH TOJINHMHBI, ITPOU3BOJUTCH MO
TEOPHH YVIPYTOCTH.
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Onpenenenue pacueTHolXx ycuaud B naute (M, M; u Q)
OT PaBHOMEPHO pacnpeleseHHOHM HArpy3KH 110 KPYTY H KOJIb-
Ily BBIIOJNHAETCS C NPUMEHEHHEM K OCHOBAHHID TEOpHH
YIPYyIroro rnoJylupoCTpaHCTBa B COOTBETCTBUH C IPHJIOKEHH-
eM b nyTeM pellleHH CHCTeMBbl IIeCTH YpaBHEHHH.

B sTOoT pacueT BBOAUTCA YBeJHUEHHHH MOAYJb JdedopMa-

Hui ocHoBaHHusl E 1p, onpefensieMbili 3 YCJIOBHS DaBEHCTBA
CpellHeH OCalK{ Harpy»KeHHOW IJIOIIAaAW MOBEPXHOCTH IIO-
JYNPOCTPaHCTBA M YIPYroro CJOSA KOHEUHOH TOJIIMHBI MO

dbopMmyJie

El = mEg —2_ (27)

rae Erp — Moayap JedopMauuu, onpeaenseMbld  COIVIACHO
ykasaHuam . 2.11;

Wcp — KO3P(PUIUHUEHT, OlIpeesaeMbli IJs1 Kpyra Io mpH-

JJOXXEeHHIO 7, B 3aBUCHMOCTH OT OTHOIUGHHA TOJI-

IMUHBL 2 CXKHMAaeMoro CJosi TPYHTA K pajfuycy
F

4
IIJIUTHL 1, T. €. OT —,

r
m — KO3 PHUIUEHT YCJIOBHH DPabOThl OCHOBAHHUA;, IIOA
GyHAAMEeHTaMH KPYIJIOro OuepTaHuss B ILIaHe C
AHaMeTpoM >15 M m=2;

Ocp — TOT XKe KO3(P(PHUHEHT NPH OeCKOHEYHOH TOJMIIKHE

<
CJKHMaeMoro cJosi FTpyHTa, T. €. NpH —=00 (CM.

.
NPUJIOKeHHUe 7).
PeakTHBHOe HaBJjieHHe MOJ IVIUTOH KOHEYHOH KeCTKOCTH
pajgudyca r, Jexauer Ha CKEMaeMOM OCHOBAHUHU TOJUIWHOH
2/ 1 Harpy:eHHOH paBHOMEDHO pacHpelesJieHHOH Harpys3Koi

HHTEHCHBHOCTBIO (op (OT pacyeTHHIX BHEIUHHX HarpysokK),
onpenensercda no popMmyJe

p° =P’ qip, (28)

rne P/ — GeapasMepHasi BeJHUHHA, ONpefensieMas mo Tab.
13 A/ TOuYeK IVIHTHI C NPHUBEACHHBIM  pPajgHyCOM

— r w
p = X B 3aBHCUMOCTH OT NapaMmerpa R, KOTOPHIH,
r

B CBOIO odepeAb, HaXoxuTcsi no TabJ. 12 B 3aBHCH-
MOCTH OT IlI0Ka3aTeJqs I'MOKOCTH IJIUTHL S H OTHO-

22
IHEHNSA My = —d_ .
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2.15. CTaTHYeCKHH pacyeT IVIUTH MO MeTOAY NpelesbHO-
r0 paBHOBECHA BBINOJHAETCA chaeAyloinM obpasoM. Pacmpe-
JieJieHue PEaKTHBHOTO AaBJeHHS TPYHTA NPHUHHMAETCH B CO-
OTBETCTBHH C 3IIOPOMH, IMOJYUEHHOH O TEOpHH YIPYTOCTH H3
pacyera NJHUTH, Jexalled Ha CXKHUMaeMOM OCHOBAaHHH KO-
HeYHOU TOJILIMHBL, 110 dopmyaaMm (23) u (28).

KpuBonnHeHHasg amiopa B LeJdX YNOPOIIeHHsA pacyera
3aMeHsieTCHd 3KBHMBAJEHTHOH CTYIEHYaTOH 3MIOPOH C pasJjny-
HOH HHTEHCHBHOCTBIO pPEaKTHBHBIX JaBJEHHH B npenelax
cpelHeld W KpauHux 30H. Ilpu 3TOM B nmpenenax KaxaoH u3
ABYX 30H INIUTBI pacnpejeseHde [1aBJieHHSI TPYHTa NPHHU-
MAaiOT paBHOMEpPHEIM (pHcC. 4).

Q. of
QY _ Qt '
S | N o8
”H
<
S N
S q_g
S o 2 - a_ \
o™ |
Sl d ]
2

Puc., 4. 3miopa peakTHBHBIX AaBJeHHH I'DYHTa OpH pacueTe (PyHAaMeHT-
HBIX IIJIHT IO METOAY NPEeAeJbHOroc paBHOBECHS

OpauHaTbl pPEaKTHBHOTO JaBJeHUS KpaHHHX U CpedHHX
30H IMIMTH 0603HAUAIOTCS COOTBETCTBEHHO uepe3 Bgop H

p
cqgP(tme g% = 2Y_ B 1c/M?) M wm3 YCJIOBHS paBHOBECHS

F
IVINTBl ONlpelensieTcd WHUPUHA KAaXIOH 30HH:

qu T dz- _ cgg’p 1t (d — 2a)? | b qg, n[d® — (d— 2a?2]
4 4 ’ 4
OTKY/a

d—20)=d |/ = =dks=2rk, (29
b—1

rie ks — BeJHYHHA T,
b—c

(d—2a) — nuaMetp cpefHedl 30HBI ¢ paBHOMEPHO pacIpe-

NeJIeHHBIM JaB/JCHHEM, PaBHBIM CJop, B M;
d — HapYXKHBIH JHAMETD HeCcylleH NJVIUTH B M.
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JnHuHa kpafiHell 30HHI
__ 4 (1 —ks)
r

ad

= r (1 — Ry). (30)

B cryneHuaTou 3MiOpe peakKTHBHOIO NaBJIEHHA OpIUHATa

cpefHel 30HBI CglRp, NMPUHMMAETCs paBHOH [AABJIECHHIO, Haii-
JEeHHOMY B LEHTpe MJIHUTHI.

B KpaiHHX 30HaX C y4eTOM MECTHHIX IIJTACTHUYECKUX Je-
dopmanui nox kpasmu pyanamenta (cm. CHull II-B.1-62*,
nmn. 5.10 u 5.14) HHTEHCHBHOCTh PEAKTHBHOIO I aBJIEHHS
NPHHUMAETCs pPaBHOH HAaBJIEHHIO, ITOJYYEHHOMY B TOYKax
MJAKTHl, Haxoasauuxca Ha paccrosuuyu 0,95 p OT HeHTpa K-
Thl, HO He OoJiee Ry no ¢popmyae (15).

C o0OpasoBaHHeM IJIACTHYECKHX IIAPHHPOB B KOJIBLUEBOM
H palualbHOM CeueHHUSIX IIJIUTA (pyHAaMeHTa NEepPexXOdUT B
COCTOSIHHE TNpeleJbHOI'0 PaBHOBECHs IOJ HEeHCTBHEM BHell-
HUX CHJI (AKTHBHBIX H PEAKTHBHBLIX) M BHYTPEHHHUX CHJI —
npeneJbHBIX YCUAHH TEKYYEeCTH B apMarype.

PacueTHnle (OpMYJB I8 HaxXOXKJIEHHS] YCHJHH B INIUTE
IPU Pa3JUUYHLIX CXeMax ee pa3pylueHHUs onpenesaeHsl U3 yc-
JIOBUSI PABHOBECHS BHEIIIHUX U BHYTPEHHHUX CHJI.

BeauunHy npepesbHbIX MOMEHTOB (IIOTOHHBIX) [IZ
= FaRaz onpeneaqioT mo ciaeayiomuMm dopmynam.

1. aa paspyuieHHus MJIHTH OT H3/10Ma €€ NocepenuHe —

o6pa3oBaHue pafuaJbHBIX TPELUWH, HAYUIUX OT LEHTpa IJIH-
Thl K ee nepudepuu (r+=0):

|

n | 9z 3 ’%
Tz=—{—-9-‘3-[(c-b)k3r3—|-br3]-—qﬁ -

r 3 3

——-—-—‘;’ (r®—rg) — Py ri —Pzrg} : (31)

2. lng paspyuwieHusi manTel o oO6pa3oBaHHON Ha I'paiu-
[le XAPOCTOUKOr0 MAacCuBa KOJLIEBOW TpellrHe B UAVIUM

OT Hee K nepudepHH paavalbHLIM TPEUWHHAM (rr=ry):

P
Tz = -_f-_{ Tep [(c—b)(kgr)ﬁ(kar—Br{,)—]—crg—l—

6
+ br2 (2r —3ry)] ‘é [72(2r — 3rg) + r3] —
—Pyry(rn—r)) —Pary (ra—ro) } (32)

3. lns paspyuieHus MIHTH 110 06pa3soBaHHOM Ha rpaHH-
I[€ €€ KOHCOQJIH KOQJIBLEBOH TpellluHe M UAYIIHM OT HEe K Me-
PHQEpUH paaHaNbHBIM TpellHHaAM (Fr="rx):
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P
Tz = ..._.'!...{ "5 le— ) (bg )" (2 —3rc) + c13 +

r

+br2(2r — 3r,)] — -_.g-%. [72(2r —3re) + r3] —

— Pyry(ry— 1) } (33)

YkasaHnuple 0003HAUEHHS NMPHHATHL [V KOHCTPYKIHH
IVIATH QyHAaMeHTa, peiICTaBJeHHON Ha pHC, b.

a) 4 3.; 5 b, e =
. - gj ) g-_‘ r; &
AT _ﬁm 5"“’“‘ ;
P AL A é | g%
f o) l | g‘? m =T F un““"“!
2 |y JHHRENT Y {2 8 p, A S° P
s aavrmd S UL R I Wit 18 g s
a a " T LI AL S et bttt o etben o .'““ImlﬂllﬂIHIIIHHI' Hils
% il I
gd-22 _ _| @ | —2
. _

1
S
I
.s

Puc. 5. Cxematuyeckuil paspes mauTtel (QyHzaMeHTAa TOMEHHOH Ieud H
CXEMBI TIPU pacderTe N0 METony NpeAedbHOrD0 PABHOBECHS:

g — cXemaTHueckuft paspes NJHThH QVHIaMeHTa ¢ HArpyskKaMH; 6 — nepBafl cxema
paspyluerus; g -— BTOpad CXeMa pa3pylueHHs; & — TPeThA cXeMa pas3DyUIeHHA

Yepes T o6o3naueHo ycuiile TekydyecTH B apMmartype Fu
(pannanbHOH HJM KOJBIEBOH) Ha eAHHHNY IJIMHB TpPellH-
Hbl (KOJIBIIEBOH WJIM PAJAHaJbHOH); MPU 3TOM IDPHHATO, UYTO
I''=T;=T; z— njieyo BHYTPeHHeH mnaphl; f — KO3hduIH-
€HT neperpysku.
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2.16. OnpenensieMyo cTaTHYeCKHM pacuyeTOM TaHreHIH-
aJbHYI0O H paJlHaJbHYIO apMaTypy 3aMeHSIoT I yAoOCTBa
APMHPOBAHMS IVIHTHL NIJIOCKMMH CBapHHIMH CeTKaMH, pac-
rojjaraeMbIMH B IBYX B3aHMMHO NEpHeHAUKYJASAPHHX Halpas-
JeHusx (npunoxenue 1, puc. 10).

Ha puc. 6 npexacrasnena cxeMa pa3GHBKH KeJie306€TOH-
HOM MJHTHI HA 30HHI.

Y
f
S SA———
Puc, 6. Cxema pa30GuBKH »
KeNe306LTOHHON  IUIHTHL o= /1
Ha 30HBI \ 5 _
. 56""""‘-‘5,* 4‘ 3
S o .
ocg=22°30" | S <
t'.-'Cz'-'-' 45° . ':
ﬂ;s: E?Ggaf cr‘f :' —
ﬁ-# - .QD 2 N

Il sona  J30Ha IS0HZ

CosMemasa B 3TOM cayuae pabouee HamnpasJieHHe apMma-
TYpbl CETOK C OCSMH KOOpPAMHAT, a HX HA4aJjO — C LUEHTPOM
NIUTHl GYHAAMEHTa, BeJHUUHBL YCUJIUH, NeUCTBYIOUIUX B Ha-
NPaBJeHHAX X U Y YKJIAJKH apMaTypbl CeTOK, AJd Jo0oH

TOYKH OMNpedeSiOT IO CJAeAYIOIIUM (QopMmyaaMm.
Harubariine MOMEHTHI:

My = M, cos?a + M,sin® a; } (34)
M, = M,sin? a 4 M, cos®a.
[Ipu M. =M,=Tz

MOJIyuaeMm:

M, =T z(cos?a -}-sin2a) =T 2; } (35)
M,=Tz(sin?a 4 cos?a) =T 2.
IlepepesbiBaroiiHe CHJIBL:
— 2 e
Q.‘Jr' Qr C?S %, } (36)
Q, = Q, sin%a.

Bo3MOXKHO apMHDOBaHHe [0 30HAM CO CJeAyIolleHd pas-
OuBKOH (pHC. 7)

Ilpumep apmupoBaHus Kene306ETOHHOH NAMTH INpHBe-
JE€H B IIPAJIOXKEHHH 1.
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| 30Ha — OT HapyKHOro Kpas IJuTHL 4O IPAHHIL KOH-
COJIH;
Il 30Ha — OT rpaHHUBl KOHCOMH A0 TPAHHUIBL KAPOCTOH-
KOTr0 MacCHBA;
[l soHa — OT rpaHuuBl KapOCTOHKOTO MacCHBa N0 IledTpa

IVINTHI.
Puc. 7, Cxema apMHpOBaHHS 3keJe30-
- OeTcHHOM nAUTHL QYHIAMEHTA
S I — apMatypa I 3oHEI; 2 — apmaTypa II 30-
3 Hbol; 3~ apMmatypa III 30HM
Q
3
£
S 304

g BOCHpHATHA TaHTeHUMAJAbHBIX YCHJHH, AeACTBYIO-
HIHX IIO NIEPHMETPY IVIUTH PYHIaMeHTa, YCTaHaBJAUBAIOT 10~
NOJHATEJbHYIO apMatypy, Oonpeae/sieMylo 1o pacuyery.

2.17. legopmannn necymeti nantel GyHAaMeHTa MOX HA-
FPY3KOH OT COOCTBEHHOI'O BeCa B pe3yJabTaTe YOpYroi Io-
AaTAUBOCTH TPYHTOB OCHOBAHHS INPOHUCXOASAT OJHOBpeMEH-
HO C BO3BeAEHHEM IIHTHI, OJlarofapsi 4eMy BO3HHUKAIOILHE
B HEH HaNpskKeHus OT COOCTBEHHOrO BeCca HE3HAUUTENALHH W
HMHU [PAKTHYECKH MOXKHO npeHeGpeub.

Beaencrsre 3Toro mpHu onpeResieHHH YCHIHH B INIHTE OT
BHEIUHEH HArpy3kd W PEakTHBHOro JaBJIeHHs TIPYHTa cob-
CTBEHHBIH BEC IJIUTHI HE YUHTHIBAIOT.

2.18. Ulupuna packpblITH BEPTHKAJbHBIX TPEIIHH B He-
CyIleHd IJIMTE OT YCHJIMH, BLI3BAHHBIX BHELIHEH CTaTHYeCKOH
Harpysko#l (peakTHBHBIM NaBJEHHEM TIPyHTA), OnpelessieT-
CA KaK AJs1 H3THOaeMBIX XKese306eTOHHBIX 3/eMeHTOB, B CO-
OTBETCTBUH C YKaszaHuamu CHull [I-B.1-62*,

PackpbiTHe TpPeIIMH JOJIKHO ONpeieJsiThes NMpPH IJIOLLA-
A apMaTyphl, NOJAYYeHHOH H3 CTATHYECKOro pacuyeTa (6e3
yueTa yBesHyeHus ee Ha 15%), Tak Kak ZaHHBIM pacyeToM
HE YUHTHIBA€TCS AOMOJHHUTEIbHOE PACKPLITHE TPELHH, BbI-
3pIBaeMO€  TeMIepaTypHbLIM  @epenagoM 10  BbICOTE
(cM. m. 2.8).

HauGonpwas nomycTiMasi mWMpHHA pacKpHITHS TPeH
pasHa 0,3 unm.

2.19. Ilpu npoexTtupoBauuu GyHaaMeHTa NTOMEHHOH neuw
J0/2KHA OLITh IpOBepeHa PacyeToOM BeJHYHHA €ro OCaKH,
RJs1 yero HeOoOXOJAHMO DYKOBOACTBOBATHCH VKAa3aHHSIMH
CHull I1-B.1-62*,
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Cpennss ocaiaka (yHaaMeHTa, Jexalllef0O Ha CKHMae-
MOM OCHOBAaHHHU TOJILIHHOH 2’, onpeneJisieTrcsli B COOTBETCTBHH
¢ YkazaHuaMu pabotsl (9] nmo dopmyse (37). IDTOT MeTox
BJISETCS 0000IeHHEM NMpHeMa BHIYHCJEHHA OCAJOK, IpHBe-
pedgoro 8 CHull I1-B.1-62*:

{=n K{ _Kf-—l
A=|Pdy —— | G, 37
Pa 3 @)
rie P — cpennee nasjeHHe 06e3 BhIYeTa OBITOBOIO MOJK INIH-
TOl (DyHIaMeHTa B Kac/CM?:
p_ ZN+ %+ Q&
F
E; — moxyap medopMauyu {-ro CJaOs TPYHTA B Kec/cm?,
K; — GespasMepubt K03()GUIHEHT Aas i-TO CJOS TPYH-

T4, KOTOPBIM BHIYHCJIEH B 3aBHCHMOCTH OT OTHO-
22’

eHns  — H npHuBeleH B TabJ. 14;

Tabauna 14
3uauenns Kosdouuuentos K; aas onpeaeareHus ocalok ¢ysjiamenros
2;1 o |o2 |04 |06 lo,s 1 1.2 1,4 ll,ﬁ [ 8

K |o |0,045 0,09 | 0,135 0,17910,233‘0,2660,308[0,348[0,382
1 I 3
|
__fldzl 22 12,4 (2,6 |2,8 |3 13,2 ’3,4 3,6 la,s 4
_ e — N B
K |0,43’7 0,461| 0,482| 0,501| 0,517{0,532|0,546(0,558|0,568|0,579
I |

G — nonpaBOYHBIA KO3((PHUUHEHT, YYHTLIBAIOIIUH KOH-
HEeHTpaUHl0 HanpsXeHHH B CKUMaeMOM  Cjoe

'pYHTA; 3HaueHHs 3ITOr0 KO3(duaHEHTAa AaHbl B
TabJa. 15.

m — ko3 GUIUeHT YCJAOBHH pabOTH OCHOBaHHS; MNOJ
¢yHIaAMEeHTaMH KpYIJIOrO OoyepTaHHs B ILIaHe C
nuameTrpoM >15 M m=2,

Cpennsis ocajika (¢yHIaMeHTa, Jexallero Ha CxKHMae-
MOM OCHOBaHMH TOJILIMHOH 2', MOXeT ObITb Tak¥Ke onpene-
JeHa B COOTBETCTBUU ¢ ykaszauusimu paborel [10] no ympo-
IIeHHOH dopMy.Je:

dP(l —v°
L Gl S (38)
E¢p
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Ta6aunpa 15
3nauenns kosbduunentrop G pas onpejeneHns ocanok (GyHAaAMEHTOB

- i

0< 2;' <0,5 G=1,5
0,5 < 2; <1 G=1,4
1< 2;'" <2 G=1,3
2 2;’! <3 G=1,2
3 2; <5 | G=1,1

rae Ecp — cpeHUN MOAYJb AedopManuu B Kec/cm? TPYHTOB,
HaXOASAIIUXCSI B IlipeAefiax CXKUMaeMOH TOJIILH
OCHOBaHHUS 2’, BBIUHUC/ASIEMBIH MO QopMyJie

i=n
2 mE; h
Ec . I==] )
P 3 hg y
V — 6espasmepHBIll KO3 (dHUHEHT, omnperesaseMbli
22
1o TabJ. 16 B 3aBUCHMOCTH OT OTHOUIEHHS ml_—-—-—-&

OJs OBYX BO3MOXKHEIX BapHUAHTOB YCJOBHH Ha
HHXXHeU Tpa”Hule CKUMaeMOH TOJIUH;

m — K03¢PHULUHEHT YyCJOBHM paboThl OCHOBAHHUA; IICH
(GyHLaAMeHTaMH KpPYIVIOrO QuepTaHWd B IJIaHe C
auaMmerpom >156 M m=2,

[lepBrie 3HaueHuss Koadduuuenra V oTHOCATCHA K CJaY-
4yarmw, Korja CXHMaeMbli CJOH TPYHTa JEXHT Ha TIJaJKou
HeCXKMMaeMoH 4acTH OCHOBaHHSI. BrTopele 3HaueHHs V’
JaHbl JJIs caydas IIOJIHOrO INPHUJIUIAHHS CKHMAaeMOro CJod
K HeC:KMMaeMOH 4acTH OCHOBAHUS.

[lo-BuaumMoMy, BTOpPO#l BapHaHT TPaHHUYHBIX YCJOBHH
O/HXKe K neHCTBUTENbHON paboTe ocHoBaHMsi. OJHAKO mep-
BbIH BapHaHT JaeT HEKOTOPBIH 3amac NPOYHOCTH KOHCTPYK-
ILHH.
Fcxonss u3 BeMWUMHBEI pacyeTHOR ocalku (yHIaMeHTa:
yCTaHaBJHBAIOT IMVOUHY ero 3aJIOKeHHsS, O ueM B IIPOEKTe
JOJIXKHBI OBITH JaHbI COOTBETCIBYIONUINE YKa3dHHUS.
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Tabauua 16

3Havenus xodpduumenros V M V' pas onpepenenus ocagox

dyuaamentos no ¢opmyie (38)

my V v’
0,25 0,11 0,09
0,5 0,21 0,18
1 0,36 0,32
1,6 0,46 0,42
2 0,52 0,48
3 0,6 0,57
o 0,67 0,65
7 0,7 0,69
10 0,73 0,72
079 0.79

Kpen ¢ynzaMeHTa B COOTBETCTBHM C YKa3aHHIMH pa-

6othl {11]  omnpenmeasiercas 1no dopmyae
2(1 —v2 )Z N¥e
tg @ = P , 39
g BELW (39)

rpe 2/NY — nojiHasg OQHOCTOPOHHSASS BepTHKAJbHAS pacyer-
Hasi Harpys3ka Ha OCHOBAaHHUE B KaC,;
E¢p — cpenuuii MonyJb AedhopMaUuy B Kec/cm? TPYHTOB,
HaXOOALUXCA B IpedelsiaXx CKHMAEeMOH TOJIIH
OCHOBaHHA 2’;

W — napamerp, omnpenensieMelii mo Taba. 17, B 3asu-
22’
CHMOCTH OT OTHOLIEHHS —

e — PacCTOSIHHE OT TOYKH INPHJIOKEHUS HATPY30K

2N® 1o uenrpa ¢pyHaaMmeHTa B CAM.
Ta6anuua 17
3Hauyenus napamerpoB W paa onpeneneHus xKpeHa QyHIAMEHTOB

22’ I
: 0,25 0.5 ‘

L e

f
W 0,95 057 | 04 |

1 l 2 l 0

0,34 1]3=0,33

Ocanku ¥ KpeH (pyHoaMeHTa, BhIUHCJEHHBIE MO (GOpMY-
aaM (37)—(39), He HOJKHBI HpeBBIIATH COOTBETCTBEHHO
30 cm u 0,004 (cm. CHull II-b.1-62%).

Ecau BolyHCHeHHBIE ocalKd U KpeH (PYHZAaMEHTOB Ipe-
BBIIIAIOT JAQMNYCTHMble BeJHUHHREI, HEOOXOJAHMO YCTPOHCTBO
CBaUHBIX OCHOBaHuH. Pacuer CjaenyeT NpoU3BOIUTH KaK 4
(GyHIaMeHTOB Ha eCTEeCTBEHHOM OCHOBAaHHH C MOAYJEeM [ie-
¢opManuu rpyHTOB, HaXOAALIUXCA HHIKE OCTPHS CBaH.
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3. MATEPHAJIDI

3.1. Jlng BHINOJNIHEHHSI HECYyIleH NJUTH (pyHAaMeHTa [0-
MEHHOH neyH NPHMEHSIOT OOLIYHBLIA TsxKeJblH OeTOH MAapKH
He HUXe 200 Ha nopTJaaHAueMeHTe MapKu He Huxe 400 c
3aMOJHHTENAMH, OTBeuarolluMu TpeOGOBAaHHAM K COCTaBaM
]l 1 2 «<HMHCTPYKIMH N0 TEXHOJIOTMH MPHUTOTOBJAEHHUS M IIPH-
MeHeHHI0 KapocToikux OeroHoB» (CH 156-67). Crpoius-
nat, 1967 (cM. Takke npunoxenue 4).

3.2. Ilna KapocToiikoro MaccuBa (PyHIaMEHTOB JOMEH-
HBIX Teyel NPUMEHSIOT XapocToHKHH 0eToH Mapku 300 Ha
NopTJAaHIUEeMEeHTe ¢ IIaMOTHOM TOHKOMOJOTOH HO0aBKOH H
C IIAMOTHBIM (MEJKHM H KPYHHBIM) 3aloJHHTeNeM (COCTaB
11, B yKazaHHOH B npeablayuieM OyHKTe MHCTpyKIMH, a
TaK¥Xe B NPHUJOXKEHUH 4).

Mapka noprnanaueMeHTa nodxHa OblTe He HuxXe 400.

ToHKkocTh moMoJsia go6aBKU AOJKHA OLITh TaKOH, UYTOOR
yepe3d cuto Ne 009 (4900 ors/cm?) npoxoaujao He MeHee
70% Mmarepuana.

B kauyecTBe MEJKOro W KPYIIHOTO LIAMOTHBIX 3aloOJIHHTe-
Jerd (mecok u IleOeHb) HCHOAB3YIOT OO HIAMOTHHIX H3Je-
Jaui, o6nanaminux NpouHocTbio He HHUXKe 150 kec/cm?, u3 Ko-
TOPOTO JNOJXKHBl ObITh yAaJieHbl NMOCTOPOHHHE NpPHUMeCH, Oll-

JAKOBdAHHBI€ H OCTCKJIOBAHHDIC Ya4dCTH.

IMpumepHBIl cocTaB XKapocTOHKOro deroHa
U pacxoj MartepuanoB B x¢ Ha 1 u3

MOPTHAAHAUEMEHT v v + v v o v o« o o o o o v v 350
TOHKOMOJIOTBIM HIAMOT . . & &+ v o o o o « o o« o . 120
IHAMOTHBIH TECOK v ¢ v v & & & & o o« « o o o o 650

» HWIEOCHD . . . . v e e e e e e e e 750

IHpu nonbope cocraBa xkapocTOHKOro 6eToHa, €ro IpH-
FOTOBJIEHUH H YKJaJlKe PYKOBOACTBYIOTCH «HHCTpyKIMEn 1o
TEXHOJIOI'HH NPHTOTOBJEHUS U NIPHMEHEHHIO XK apOCTOHKHUX Oe-
ToHOB» (CH 156-67). Crpounsnar, 1967 (a Takxe npuJo-
KeHueM 4).

3.3. [lns Haboek B (pyHIAMEHTAX AOMEHHBIX NEYeHd IpH-
MEHSIIOT OrHEyNOPHYIO YIJIEPOAUCTYI0O Maccy mno UMTY
3596-53. «Macca yrjepoaucTasy.

3.4. [lsia TOPU3OHTAJBHOTO HMIBA MeXKAY HecyileH KeJe-
300€TOHHOH NJIUTOH (yHIAMEHTA H XKAPOCTOHNKHM MacCUBOM
MPDHMEHSAIOT KECTKO-IJIACTHUHBIK pPAacTBOP CJEAYIOIIETO CO-
cTaBa (o o06beMYy): KBapleBbll YUCTHIH NECOK KPYITHOCTLIO
no 2 um — 80—85%; ormeymopunas rauna — 20—159.

3.9. KosbeByI0O apMaTypy XKapoCTOHKOro MacCuBa U He-

CYIUeH NJHTBI CJelyeT BBINOJHATb U3 apMaTypHOH CTaJlH
kaacca A-II.



INPHJTO)XEHHE I

OO6umHH BHA H XapakTep apMHpoBaHHs (PYHAAMeEHTA
neuyr oobemom 3200 u3

=7

=\1\\\
i

1 13100

ocd
JomaHHau

¢ nevu
-r

3300 | _ 9800 13100

T‘—)T(

Puc. 8. Paspe3 m nnan dyHxaMeHta KOMeHHOR neun o6beMoM 3200 x3
1 — Hecyulas KenesofeTOHHas n[aAHTA, 2 - MAcCHB H3 xKapocrtofkoro ©6eToHa
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Puc. 9. Xapakrep dDMHDOBAHHUA X apPOCTOUKOrO MACCHUBA
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'y 1k J
HpuuEn
ERF YN
BERF. 4N
nrae 9N
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R RN AN ATTITT
Y MY YIIIITL
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e

13700 310
o = g S

Puc. 10. Xapakrep apmuposauus Hecyumen HAHTH (yHaaMeHTA
(He H300paKeHa MONOJHHTEILHAS apMatypa o NepHMeTpy no-

AOIWIBBL IIATHI, BOCIPUHAMAKOWIAS TAHICHUHANbHNE YCHIHS)
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IIPHJ/IO/KEHHE 2

flpumepsl pacueToB XKaPOCTOHKOrN0 MaccHBa
H HecylleH NAHTHI (PYHAAMEHTA NOMEHHOH mneuu
Ha TeMlepaTypHBIH rnepenaj no paauycy

lIpumep 1. Pacuer XapOETOHKOI'0 Xej1e300€TOHHOrO MaccHBa (yH-
AaMeHTa. BosgymHoe oxJaxIeHHe JeIlaid CHH3Y He NIPEIyCMOTPEHO.

TpeGyercs ompefleqIUTh JVIOIAJAL KOJBUEBOH apMaTypel Ha 1 #
BepXHero AWCKa MacCcuBa.

3agaHo: r=0670 cm, ro=640 cu. BeroH — xapocroiikuii, map-
ki 300 Ha mopTaaHAUeMeHTe ¢ UWIAMOTHBLIMH 3aTOJHUTENAMH, coctas ll.
KoapueBasi apmarypa u3 craad knacca A-II. TeMneparypHblii mepemnan
At =500°.

3 mpunoxenus 4 ompepesasem:

E¢ = 0,18.108% xec/cm?; R‘; =21 «ac/cm?;

Rg — 960 EEC;CMz; Ra = 2700 KEC/CME;

E, =2,1.108 xac/cm?.

Kosdppuuuenr apMmMuposaHus npHHuMaeM papunim 0,00425.

Has remmeparypn, pasHoi 0,85 Af=0,85-500=425°, no Taba. |
onpenensieM sHavuenns yo u Po: y6=0,74; fs=0,5.

OTHOCHTENBHYIO BLHICOTY CXKaToi 30HH § onpemenseM mno GopmyJe
(6), npeaBapuTeabHO BHIYUCAHMB 3HAueHHS Koahduuuenros IO, J u H

Ry Vs  260.0,74

— = T == O *
10 m; R, 0,85-2700 084;

1 E,JO  2,1.108.0,084
"~ EsPBs  0,18.10%.0,6

0,2 O 0,2.0,084
H=3,6J/T-4- ] =3,6.1,63
T 7 T T 0,00425

E=H —VH*—4 J]=10,82— V10,822 —4.1,63 = 0,3.
HUanubaoumin moment M onpenensem no dpopmyse (2):

M=mynwbrogRyr, (1 —0,5E)=0,85.0,00425.100.645.2700 x
X 645 (1 —0,5.0,3) = 344,9-10% xec-cm = 3449 1c- M.

=1,63;

-+ 1= 10,82;

3nauenne Mg.r onpenenaeM no ¢opmynae (10) u sHauenuwe P, — 1o
dopMmyae (9):

Mg.o=10,234 br®ys  R)=10,234.100-6702.0,75-21 = 165,4 X

X 108 gec.cm = 1654 Tc.m;

Mg, 1654

—=1,3—8 _6T_13-1,1 . — 0,77.
ba=1,3—03 M 3449 0,77
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r'o
BriuncageM 3HadeHHe ;‘ , TONB3YACH popMmyaoh (8).
;
Hna sroro nepBoHaganbHO ompefieniseM no Tabha. | 3HadeHHe Koad-

¢HuuHedTa dg.p NpH {=>500°C:
ag , =5,5-107° 1/2pad.

-;"’— —0,5 ag, At=0,5.5,5.10" . 500 = 1375.10".
{
Temneparypuuii MoMent M; onpenensem no dopmyae (7):
r ro (1—0,5
Mool n(=05Y _
Pt Pa Vs o
Eap brg 0,5 & bry Es Po
—6 645 (1 —0,5.0,3)
= [1375.10 - T = —
. ) 0,77 )
2,1.109.0,00425.100.645
p—— o9
0,5-0,3.100.645.0,18.108.0,6
548,25
== 1375 - = 342 .8.10%8 gec.cm = 3428 T1C- M.

0,001338 + 0,000861
IIpoBepsieM ycaoBue o ¢gopmyae (1):
M;=3428 tc-m < M = 3449 T1c- .

OnpenensgeM HMIUPHHY PACKPHTHS TPeEILLHH.
Tax kak 3HaueHHe M; otinuaerca or M Bcero Ha

— 34493428
M—M 100 = 2 100 = 0,69,
3449
Gat OTIpefessieM B 3aBHCHMOCTH oT M ;=O,9 M;:
0,9 M; B 0,9-342800000
Gae= wbrl (1—0,58  0,00425.100.6458 (1—0,5.0,3)
== 2053 xac/cm?;
My 1654
-13—8 6T —-13—-1,1 ———— =0,71.
Yo =1, 0.9 M, 0,9.3428
IIpu apmatype nuameTpoMm 28 mum
d 28 2,1.108
= T = :—7 : _ ‘-—111,7;
V=774 =0 18.108
b 0,3241,54 p n - 0,32 1154-0,00425-11,7 B
' un (1—0,5 ¥ ~ 0,00425-11,7 (1 —0,5.0,3) B

———"9,33—2:7,33;
=k nU n=17,38.11,7.7-0,7 = 423 un;
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02y 2053
= 0,71 ———— 423 =0,3 : :
E, 1, =0,7 5 1.108 um < 0,4 um

Mpumep 2. Pacuer Hecyilled NAUTHI QyHAAMEHTA.

ar = VP,

BosaymHoe oxnaxkAeHHe JemlaAH CHU3Y He NMPEIyCMOTPEHO.

Tpefyercsa onpeAedquTh IJOMAAb KOJBUEBOH apMatypel Ha 1 M
BEpXHEro AHCKAa MJHUTHI.

3anaHo: Paauyc BOMCAHHOA B MHOTOYrOJIbHHK BepXHeH 4YacTH
MJIHTE OKPYXHOCTH r=917 cM, ro=2812 cx.

beron obnuumii Mapku 200; Kosnbuepas apMaTypa M3 CTaJH KJjacca
A-1II.

Temneparypruiii nepenanx Af==250°.

W3 npunoxXenns 4 onpepenseM:

Es=0,265.10% xac/cu?; R} = 16 Kec/cm?;

Rg = 180 KEC/C.ME; E& == 2,1 . 108 Kjgc/cmﬁ_

R, = 2700 xac/cm?;

3HaueHde Koadbwuunenra apMupoBaHHA NpHHHMaeM pasHuM 0,004.

Haa temneparypul, pasiofi 0,9 Af=0,9-250=225°, no ra6a. 1 on-
peflesiieM 3HaueHus Yy, Pos: y6=0,65; Ps=0,63.

OTHOCHTENBHYIO BLICOTY CXKaTo# 30HH § onpelenseM no dopmysae
(6), npenBapuUTeNLHO BHIYHCAHNB 3HaueHHd koxbduuneuron IO, J u H:

R:II Y6 180.0,65

0 = — = (,051;
m; R, 0,85.2700

E, IO 2,1.108.0,051
Es Bs  0,265.108.0,63
0,2 10 0,2.0,051

=3,6 J 4 — 1 ==3,6. —
H=23,6J - » + 0,64 - 0,002

+- 2,55 + 1 = 5,85;
E=H—)yYH —4J1=5,8—} 5,82 —4.0,64 =0,22.
Maru6aomusn momenr M onpeneasierca no dopmyae (2):
M=myp bR,ry (1—0,5E)=0,85.0,004-100-812.2700 X

% 812 (1 —0,5.0,22) = 538,7.108 gec-cm = 5387 1c-A.

3uayenne Me., onpenensem no dopmyae (10) u 3Hauenue Y, — 10
dopmyne (9):

Mg, =0,234 b r? yg  R%=0,234.100.9172.0,75-16 = 236,1 X

X 108 xec.cm = 2361 1c-M;

JI = = (0, 064;

+1=2,314

M
=1,3— 6T -1,3—1,1 = 0,82.
Va=13—=05 —p 5387 82
3JHayeHHe ;-:9 BBHIYHCAAEM moab3ysick Gopmyaon (8). Has storo mep-
’

BOHauaJbHO 1o Tabha. 1 onpepenseM 3HayeHHe KO3DPHIHeHTA Cg.:
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Qg ; = 11-10™° 1/2pad;

T 0,505, At=0,5-11.10""-250 = 1375.10 .
Pt '

TemneparypHblii MOMEHT OonpefenaM no popmyae (7):

M__‘:_Q_ ‘rﬂ (__1_:'""015 E) .
a Pt Pa Vs

E,nbro ' 0,5E bryEs Bs
812 (1 —0,5-0,22)

0,82 ] 0,9 e
2,1.10°.0,004-100-812 * 0,5.0,22-100-812-0,265-105-0,63
722,68

= : — 552.108 CM = M.
1375 0.0012 - 0,0006 5H Kec-cm = 5520 tCc-M

= 1375.10° x

[Tposepsiem ycaosue no Gopmyae (1):

M; = 0020 r1c-m ~ D38BT TC-M.

Jas npopepKy IUMPHHLI packpHITHA TpelldH no ¢opmyde (12) omnpe-
AessieM 3HaueHus Oa: U Ya No dopmynaam coorsercrseHHo (13) # (9).
IIpu 3TOM, MOCKOJbKY M; noutH paBHOo M, 3Ha4YeHHe Ca: ONPEALJIs-

eM B 3aBucuMocTH oT M; =09 M.
0,9 M, 0,9-552 000 000

Tt = b2 (1—0,58  0,004.100-812% (1 —0,5.0,22)
= 2116 Kec/cm3;
My . 2361
b, =1,3—38 M.; = 1,3~ 1,1~ =1,3—0,52=0,78;

IIpu apmatype & 32 mxu:

d 32 2,1.108
—— = —— =8 MM, n= - —7,98;
U=y =3 =8m6 n= 5100
Ky — 0,3241,54 p n o 0,32+ 1,54.0,004.7,98 .
'~ un(1—0,5¢) ~ 0,004.7,98 (1—0,5.0,22) -
= 10,99;
l.=KynU 11=10,99.7,98.8.0,7 = 491 mum;
2116
= P, —21 0,78 —— 491 = 0.39 #u< 0,4 KM,

E, 2,1.108
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[TPHJIOXEHHE 3

[IpumMep pacyera Hecyllled MIHTH QyHAaMeHTa
nojx AOMEHHYI Ieyb

1. McxonHbie AaHHpbIe

1. TeoMerpuueckne paamepnl PYHAAMEHTHOA NJHTBI U Paclojoxe-
HHe Harpy3oK JaHbl Ha puc, 11].

10009

QD
256000 ¥
- &

Puc. 11. Cxema dyHnaMeHTa AOMEHHOH MNEYH
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2. Harpyskn, gmeficrsyiomue Ha QYyHIAMEHTHYI0 NJIMTY, NpPHBedEHbI

B TabJuIAX.
| | | 5 PacueTHas uarpys-
e, Ka
=
Oﬁoﬂaliiea'IE- ; CocTaB W HawMeHOBaHHEe Harpy- HOE;!;THB- E éﬂﬂ
HArpysiH o naergﬁxa E | cyMmapHasi E:’:.‘E
€= B TC g-ﬂ
® B S x
l IR
Marepuaasl H IIHXTa . | 18610 .1,2' 22 332 —
g Bec koxyxa . . . . .| 1800 (1,1 1 980 —
Bec xapoctofixoro Geroua 938 |1,2 1126 —
Mroro, uepes Jgemannp . 21 348 25 438 165
JKCONNyaTalyoHHaS Ha-
TPY3KA HA NOJ JUTEHHOIO
g JABOpa H  NOANOMEHHUKA B
npegesax mJjowaad oOcHOBa-
HHSE (QYHIAMEHTA 987 (1,2 1184 3
N, Uepes ¥ovioHwsl ropsa .| 7 220 ‘1,15 8300 | —
Ni, Ng, | Uepea koJoHHn paBouel
Ny | IO ANKH . . 950 11,15 1092 | —
| Hroro P . 8 170 | 9392 | —
N., N;, | Uepea KOJMOHHH  paGoueh
Ne,  |mrowanku. Hroro Py | 1 116 !1,15| | 285 -
Beero . .tENH:: 2 NP = | —
= 31 621 = 37 299
— 1 .
Q Cob6eTBedHbIE Bec HAA-
? MeHTa d?y . .. 5906 1,11 6800 | —
!
2 | = (=
Harpyaka Ny | Na| N, N4 N N — o -
I 2;- 2"' =
— “ 7 I
HopmaTtusras . . ‘ lSOi 57 | 144 | 104 | 139 ‘ 211 | 1305 | 1087 | 1217
PacueTHasn .. | 149 67 I 165 ' 120 | 159 | 243 1500f1250, 1400
{
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Bce marpy3ku NpHHSTH NO 3afaHHI0 HA NPOSKTHPOBAaHUEe JOMEHHOH
neyu o6vemom 3200 a3,
3. PacueTnnie XapaxTepucTHKH Matepuanos. OcHoBabne PyHIaMeH-
Ta CJAOXKEHO H3 NAOTHBHIX MeJAKO3ePHHCTBIX MECKOB ¢ BKJIOYEeHHeM rpa-
BHS:
Vep = 0,3; VY = 1,8 7/m3; @t == 36°;
CH = 0,4 1c/m%;, E,p = 3800 rc/m2.
Beron mapku 300:
Ry = 160 xec/em?; R, = 260 xec/cm?; Rp = 10,5 kec/cm?;

Rg == 21 Kecfem®; vg = 0,15; Eg == 3,15.10° xac/crmd.

Apmarypa xaacca A-II:
Ry = 2700 Kec/cm?; E, = 2,1-10% gec/cm?,

1]. PacueT OCHOBAHUA HECYIIEH NAUTH
¢yupamenrta

1. IlpoBepKka HOpMATHBHOIrO JaBJeHHS Ha OCHOBaHHE. PacueT pegeM
no ykaszauuam n. 2.7 Mactpykunu!;

P < RH
. 3 NB L Qth;‘p 31 621 -+ 5906 1 1136F 38 663
- F "" 560,5 "~ 560,5
= 68,4 TC/M?;
h=5,5 M,
d = ‘/ L 4:560,5 ~ 26,72 m = 2672 cm.
) 3,14

ITo Taba. 2 «Huctpykuuny ansa ¢f=36° HaxomuM:
A=211; B=9,43; D=11,61; m==1;
R'=1 {[2,11.26,72+9,43.5,5] 1,8 + 11,61.0,4 | = 199,5 rc/m?;
68,4 1c/m3 < 199,85 Tc/M3.

2. TlpoBepxa ocapxku ¢ynpamentra. Pacuer BegeM No yKasaHUSM
n. 2,19 HMucrpyxuun. [Iaa Boiuncjdeduss 0CaikH BOCHOJAb3yeMCS YIIPO-
ueHHoH popmynon (38):

2

dp(l — vip)

Een

B HamieM ciyyae OCHOBAHHE CJOXKEHO H3 ORHOPORHOIO IPYHTA, NO-

3TOMy Ec¢p=mE;p. CormacHo ykasauusm n. 2.12 MHcTpyKuUuH, NpHHH-
MaeMm m==2,

Ecp =m Eyp = 2-3800 r1c/u? = 7600 1c/M® = 760 Kec/cm?,

rie p— cpelHee JasJjeHHe MO IJHTOH (PyHIAaMeHT4, BbIYHCJIeHHOe pa-
Hee (cM. p=08,4 Tc/M>*=06,8 Kec/cm?).

A =

,V-

| 3pecy H jganee uMeercsa B BHay HacTosilad <«MHCTPYKIHN 00  pacyeTy K
NPOEeKTHPOBAHUIO QYHAAMEHTOR AOMEHHLIX NeUueH»,
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3Hauenne Koadduumuenra V onpemenseM mno Ttaba. 16, B 3aBHCH-

22’
MOCTH OT m1= _d'-
d
Cornacno n. 2.10 Hucrpyknuu 2= 5+ C1EA0BATELHO:
2 2 2 d
= = = 0,667; V =0,208;
m=T 3 d 4
2672.6,8 (1 — 0,32
A == 76(0 ) 0,258 = 5,61 cm <30 cm.

Ocaaka xonycruMmagd.
[11. Pacuer Hecywen naute pyHaamMeHra

Hna ynpomenusi pacuera BOCbMHYroJbHasi minta ¢yHaaMeHra 3sa-
MeHAeTCA IKBHUBAJEHTHOW MO maomanu kpyraoit (d=26,72 ).
BrluncasieM pacCTOSSHAA KOJOHH OT UEHTpPA [(VIHTHL:

N[‘l - Nrﬂ I — 8,5 M
N, r=9,014 u I KOABLO;
NlNg !':9’22 M
N r=11,15 »
Ng r—=12,343 u II xoasro.
N, r—=12,37 #u
P A P, A

“-m_‘

e mewsmee o ARGV AT 2350 2

e rp =ZL..27H e _ |
!- | T )l‘fl="??57” - 4]
| . f3=72105ﬁ' . . )
oo e _ _ =13,36m
ad=26,72m

Tadnuya Hazpy3ox

222 I A N RN

Puc. 12. Cxema npHBEIeHHBIX HArpysoK JJs pacyera (yHIaMeHTa
JOMEHHON NeUH
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CrpynnupyeM Bce COCpefOTOYEHHLIE HAarpyskd OT KOJIOHH B JBa
KOJbLA U BHIYHCARM yCDeAHEHHHIE PafHYCH KoJjel 1o dopmydae

E’}Nz'
N,

Harpysky npHHHMaeM paBHOMEPHO pacnpefeneHHON N0 3THM KOJb-
naM. B pesysaprare BhIYHCIICHHH HMEEM:

re =8,57 »; I, =8,57.2.3,14 = 53,82 &;

rll— 12,05 3 111=12,05.2.3,14 = 75,67 &

2N
Py == = 170,4 Tc/m; Pg= 17 1c/M.

I
[K
Oxkonuate]bHO pacyeTHas cxeMa ¢QyHIaMeHTHOR OAMTH npeAcTaB-
JeHa Ha pHc. 12.
CobcTBenHublii BeC MAuTH, cordacHo . 2.17 HWHCTpykuHH, B pacuer-
HYIO CXeMy He BKJIIOYaeTcd.

Bce Boiunciaesns npoBseleHbl AMs pacdeTHbix Harpysok., IIpu mepe-
XOAE K HOPMaTHBHBIM HCHOAB3YeM KO3bhOdDuiienTo nepexona:

!'K:

2] 348
_Isona ;ﬁmﬂa - Sg”ﬁmzmz’ A o k= “ortng = 0,879
' i —
i r=45pm 8170
| ana Py Ry = '336? = (},87;
(‘/ f:=:f.3:36»]' 987
ISl Gy Ry = -11'—?4— = (),835;
+
R EEREE 1116
- - i RJA Pz k4= 1985 == 0,87
RIW
\; 2l B nepsoM npUOGJIHNKeHHUH
gé\‘%a - | | NPUHHMAEeM NJAHTY 32 H30TPOn-
NS Hoe TeJo. BrlunciaseM Mnokasa-
SISNIR > TeNh THOKOCTH TJHTHL 1o Gop-
B 3 M mysae (21) m 2.12. Mucrpyxuuu.
wd K
o S l—vg m E.p
S S=3 - re X
] — Vrp Eg
'3 NN r3
SR 2 - y i
L\Q N8 N " ’
e ~) H3
© \L 5 y
S S S| Nl T —— = e, rie H — MakcuManabpHast BHICOTA
‘ I I A - maatel; H=5,> #;
S s g_g 1—0150 7600
Puc. 13, dmopn cyMMapHBIX 3HAaue- - 1 —0,32 3150000
HHd M, 1 M;, BHlUHCJIeHHbBle 10 Tal- 13 363
aunaM aasg  abcoMIOTHO  KeCcTKOMN w ———— =0,111 < 0,5.
TUIUTHL h,5%
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CaenoBatelibHO, B MNepeOoM  npubauXKeHWd NJAWTY pacCYUThIBaeM
Kak abcoaoTHO Kecrkylo. OnpeleneHue YCHAWH [IPOMABOIAHMM [0 VKa-
3aHHaM 0. 2.13. MHCcTpyKUkH,

Ha mepsoM 3Tane pacuera AOCTATOYHO BHYMCIAHUTL TOJNBKO 3HAUEGHHS
paauanbHuix My H TaHreHuIManbHBIX M; MOMEHTOB.

CyMMmapHble smopsl M, u M;, noiyueHHble OT CJIOMKEHHS COOTBETCT-
BYIOUIHX 310D AJA OTAEMbHBIX 3arpyxKeHud, npuBefeHol Ha puc. 13.

[lo BhluHCAenHHM MoMeHTaM noAbepeM TpefyeMyli0 apMmarypy.

[Tonb6op meaem no CHull 11-B.1-62* u rabaumam <«HHCcTpyKUuu no
NPOCKTHPOBAHHIO }KeJNe300eTOHHBIX KOHCTPYKUHIT».

Had OTHENLHBIX 30H NOJAYyYaeM:

F, p = 158 cem?, F, p = 118 cu?; F;fl.,p = 152 oM.

ApMHupoBaHMe NPHHHMAEM TOCTOSHHBIM JJ51 BCeX TPeX 30H B BHJIE
ABYX pAAOB CeTOK u3 apMatyphl £ 36 All M oaHoro psila CeTKH H3 ap-
matypel &J 40 All. Llar crepXKHeli B CeTKaxX npHHHMaeM parHHM 200 mum
B ofoux HamnpasaeHHusx. Ilnomanp ceuyenus apMaTypel OpH 3TOM OyAeT
paBHa [y =164,6 cm*/no2. M.

3afaBlWIMCh APMATYPOH, BBIUMCJAMM HOBBIK MOKAa34aTeNb THOKOCTH C
Y4eTOM TPelluH B [JaHuTe Mo ykaszanusgMm . 2.12. Mucrpyxuuu.

[lunugapryeckye XKeCTKOCTH OTAENbHBEIX CeueHHWH IJIHTH OnpemeaHM
no hopmyae (16):

n B (1—0,5 &) HS
= 0. ' ’
100 (1 —v2) (1 —2) (_b Pa - Ps )
Fa E, v § Ho Eg

[loacraBass noCTOsAHHbBIE 3HAUGHASA AJSA KaXJA0ro ciayuad:
ve =0,15; Y5 =0,9; E,=2,1-108; £5=3,15-10%; v =0, 15,
NOJYYNM:

A (1—0,5 &) H?
s (0% — )
’ 2,1.108 F, 70,15 E Hy-3,15-108

(1—0,5 &) Hg-108
4,655 v, 1,862

_I__
F, & Hy
[locae BHIYHCVIEHHHE noJiyyaeM:
B;1=6,55.10109; B3, = 63,96.1010;
B,s == 16,53 . 101; B,z = 58,28.1010,
[locTpouM 3miOpy 3HAYUEHHH UUJAHHAPHYECKHX IKECTKOCTEeH, OTKJa-

JBIBAA WX 3HAYEHUA 110 AHaMeTPy PyHIaMEHTHOH NJANTHI.
Inopa 3HAYEHUH UHUJAHHIPUYECKHX KeCTKOCTEH

———

Vg S
S S
X 3
3
S o~
S N
Y ok,
3 8
dg =13
ot

dy 220,72
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YepeHEeHHYI0 LUAJIHMHAPHUYECKYIO XKECTKOCTh IJIWTHL ONpenedsieM [0
¢opmyne (17) HHCTpyKuuH Kak BHICOTY UHUJIHHAPA, 3KBHBAJEHTHOrO IO
o0beMy smiope 3nadeHuit Bgpi. [lag 3TOro pasfuBaeM 3MIOPY HA KOMbIO
H CPeAHHA UMIXHAP. 3HaueHde By HA 3THX yyacTKax NPHHAMAeM cpef-

Hee apH(pPMETHUECKOR:

2 2
BYCP __ 2 Eu i ‘(dH { :da i)
't O dz
N

6,95 + 16,53 *63,96 -+ 58,28

2

- 192

(26,722 — 192) -

X

I

26,722
X 1010 = 36,61 .1010 gac.cmd.

NMess 3HadenHe ycpeAHeHHON HHAHHAPDHYECKON KeCTKOCTH INVIHTHI,
BHIYHCIAHUM noKaizatedb rHbkocta po ¢opmyae (22) Hucrpykuus:.
3 2.380. 3
S:_______ It Erp r _ 380 1336 —— 1,36_
(1—vf) 4 BY®  (1-—0,3% 4.36,61.101

[Iposepsaem yeaosue (cM. m. 2.12 Uactpyxuun):
0,6<8=1,36<10,.

3HAYAT, IIKTY CAeflyeT PAacCYHTLIBATE KAK HMEOLIYI0 KOHEYHYIO XKecT-
KOCTb.

Onpenenerne ycuauit B TakoH nJuTe, coraacHo n, 2.14 HHcTpyk-
LI, BeleM IO NPUJOKEeHuI0 b.

B pacuer BBOZUM yBesiMUeHHHIH MOIYJBL YOPYTrOCTH IpyHTa no dop-
MyJae (27) HMHcTpyxuuu:

rp

p )
Ocp,

rae MmEry =760 r«:’ec/cmﬁ (cMm. cTp. 47 pacuera).

3Hayeuus ®¢p, H Wep ONpeNielisieM 10 NPHIOXKEHHIO 7:

mo—te = L2 s
Yy 8, 3 T

(cornacuo n. 214 Unctpyxunnu);
m;p = (0, 85.

[lo unrepnonsunu nas m;=0,666, w¢p=0,2776;

Y

Y =mE
Erpmr

0,85
E?fp = 760 = 2327 xac/cm?.

0,2776
COOTBETCTBEHHO YBeJHYEHHBI NOKa3aTeJdp THOKOCTH 6yIeT DaBew:
0,8
SY = § Pcp = 1,36 . 5_:4,164.
Wen 0,2776

[Ipuctynaem x onpemeleHuI0 M3ru6aiONIyX MOMEHTOB M IOIeDey-
HBIX CHJ
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CxeMy Harpysok NpeacTasiasieM B CJELYIOUEM BHAE.

By = 17mcim? B= 174, 5mcim ! “ 2

g, 152mgfn e

RLRRERMARRELLARRRRA AR 2

L INEBEEARENSEA AN A DR ERANA R RNV RA AR RN AN RUOUA RO R RURARE SRV U NR! JONORLITRHIONL 1IN
1

Puc. 14. 2n10pbl PeaKTUB-

HOrO JaBJeHHst TPyHTa H )

SMIOPH DACUYETHBIX YCHJANH
B NJUTE

ad — 3NI0pa PEaKTHBHOro MAgasn-
JIeHHSsT IpyHTa: O — 3niopa
pacyeTHbIX VCHJHH B NIJAUTE

-
.,
%Qrm}rgram;: ﬁE% 3 o &

Brlupcnenust  3Ha4e-
Huiit M,, My u Q or 3a-
I‘Dy}KeHHﬁ a1, Pl H P2 3e-
JUKU 110 0oDheMy, HO CO-
BeplHeHHO  HeCJAOXHBI H
6e3 TpPyda MOTYT OBIThH
BBINOJIHEHH II0 YKa3aHUAM
NPUJIOKEHHS 6.

Pelllenne cHCTEMBl HU3
IleCTH  ypPaBHeHHH  IpH
3TOM DEKOMeHIyeTCsl BLI-
IIOJIHATE Ha CYeTHO-peIld-
OLIUX MAallHHAaX.

DIIOPHI pacu4eTHLIX
VCHAUU  NIPUBEJEHHl  HA
puc. 4.

[1o BHIUHCACHHBIM
ycuausim M,, M; u Q He-
06X0IUMO IIPOBEDHUTH
npeaABapUTENLHO Ha3HAa-
YeHHLIE reoMeTpHyecKde
pasMepbl H AapMHDOBAHHE
NJATHL Ha NPOYHOCTL M Ha
packpbeiTHe TpeuiuH, Ilpo-
BEPKY IDOH3BOIHM IO 00-
muM  popmysaam  CHull
II-B.1-62%.

g04

/
/

628 5371

1202f | 1013

1066
!
1388 [ 4 1768

1544] | 1298

|
1 1595
B

| .
%ﬁ
&%

Ry Fa  2700-16+,62

Tak kak x= = = 27,76 < 2a’ = 2-32 = 64 cu,

RH b 160' 100

TO NPOYHOCThL CeueHHUs NMpopepsaeM no dopmyae

M < R, Fy (Hy— a’) = 2700-164,62 (H,— 32).
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Ceyenne I—I;
M=0629 rc-m 774 1C-M;
Ceyenue I[--II;

M= 955 tc-» < 1210 7C- M;
Ceyeune 111!

M = 1595 rc-m <2090 7c. m.
JCKH3 CeueHHUI

[IpoBepuM HeoOXOAUMOCTb pdacue€Ta Ha IONEPEUHYIO CHJAY N0 YCI0-

BUIO
Q< Rp b H,.
Ceuyenne [I1—IT:

Q=277,6 r¢ < 10,5-100-318 = 333 900 xec = 333,9 rc.
Ceuenune I[lHTa—Il]a:

Q=2363,1 Tc<C10,5-100-518 = 543 900 kec = 543,9 7c.

Caed0oBaTeAbHO, NONEpeyHaq apMmarypa No pacyeTy He Tpebyercsa.
[IInpuHy packpblTAS TpPemIMH NPOBepPsieM OT JHEHCTBUA HODMATHBHBIX

moMmenTod no dopmyaam CHafll 11-B.1-62*% Tlocne smkaanok nonyuaem
CACAYIOWYIO KAPTHHY:
Ceuenne [—1I:

a.p = 0,027 < 0,03,
Ceuenne I1—II:
arp = 0,029 < 0,03,
Ceuenue IHI--I]I-
an == 0,031 = 0,03.

CnenosaTenpHo, mioljagb apMmarypel nojobpaHa npasuiabHo. Opua-
KO HeoOXoauMa mpoBepKa Hecyllell cnmocOOHOCTH NAMTHI O METOAY NpE-
LeNbHOr0 paBHOBECHS.

Pacyer no mMeTtoay npeiesbHOro pAaBHOBECHA. DMIOPY PEaXTHUBHOTO
NaBJeHUSA rpyHTa NMPpUHHMaeM M3 mpeabiaAymiero pacuera (oM. puac. 14).

3aMeHsieM KPHBOJMHERHYIO 3IIOPY CTYNEeHUaTOH No yKaszaHuaM un. 2,15
NucTpyxuuy.

Viz npenviityiiero pacuera uMeem:
53,8

qu =66,6 rc/m2; quc:53,8 Tclm?; C= 66 6 = 0,8076;
80,6
qu B =80,6 TC/M2; b = 666 e 1,2096;
c—b=0,8076 —1,2096 == — 0,402;
b— 1 [,2096 — | 0,2096
kg = - = - == - = (0,722.
’ b— ¢ 1,2096 — 0,8076 ‘/ 0,402



Hlnpuua cpeauelt 30HHBI:

d—2a=d ky =26,72.0,722 = %
= 19,32 x. g
Hlupuua kpaiizest 30HH: S
26,72 — 19,32
{d == o ""——"—':=3,7 M.

[leppas cxemMa paspymeHus Bennuury npeaeabHoro 3Ha-
4eHHS MOMEeHTAa onpejendaeM Io ¢opmynae (31):

P 3
no|gq o T q
T 2= { - [(c—b) & r3+ b 3] - - (r® —rg) —
3 3 3
1 66,6
2 2 '
— Pyr{— P, rz} = 13.56 { - [(—0,402) 2.0,722°.13,36° + 2
155.7,278 3
X 1,2096-13,363] — 3 R (13,363 —7,273) — 174,5 X

% 8,572 — 17.12,052 } = 1414 1C-M/N.

Bropas cxema pas3pymeduns Benuunny HpefejasHOrO
3HauYeHHa MOMEHTa onpejensaeM no ¢gopmysae (32):

n qu .
TZ-—--’_ . [(¢c — b) (kar)2(2k3r-—3ro)—|—cr0+
4+ b2 (2r—3ry) ] — qg [r? (2"”"3"0)4—"3]‘*1311"1 (ri—ro) —

13,36 6
X (2-0,722-13,36 — 3.7,27) + 0,8076-7,273 - 1,2096-13,36% (2 X

I 66,6
— Pyry (rs— ro)} = { [(—0,402) 0,7222.13,362% X

3
X 13,36 —3-7,27)] — — (13,362 (2.13,36 —3.7,27) -+ 7,27%] —

—174,5.8,57 (8,57 —17,27) — 17 (12,05 —7,27) 12,05}=

— 950,8 Tc-M/H.

Tperbss cxeMa paspymednns. DBeauunHy npegeapHoOro
3HAYEHHUsT MOMEHTa onpelenasieM 1o ¢popMmyae (33):

n qu
Tz=— =~ [(c—b) () (Qksr—3r) +ery+

+br2 @7 —3rd)——o= [ @r—3r)+rd]—Pyry X

66
X(rz-——rl{)}_lglsﬁ' { 6‘6 [(— 0,402) 0,7228.13,363 (2.0,722 X
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% 13,36 —3.9,5) -+ 0,8076.9 53 +-

3
+1,2096-13,36% (213,36 —3:9,6)] — — [13,36? (2-13,36 —

—3.9,5) 49,53 — 17-12,05 (12,05 — 9,5)} — 482,9 TC-M/M.

ITo nosnyueHHuiM MoMenTaMm noAlepeM apMaTypy.
Ko/ngecTBo apMatyps, HeoGXOAMMOA IS NpeAOTBpAlEHHS pPa3phi-

Ba TPEUIMHH Ha MJHHY KOHCOAaHM (CM. TpeTbio CcXeMy pa3pylleHus),

paBHO:
350 -+ 250
70 Hep = X 300 cx:
.
B Ef.)¢ rFJ EE chp:300-——'32$ 268 CM,
200 o
& 3,86 = 1860 7c-M:
1 000
A, = M _ 186000 —0,042; vy = 0,9785;
bHZ R,  386.2682.160
M 186 000 000
= — == = 262,5 cM?.
Fav = S H.R, . 0,9785.-268-2700 -
Hal »u KOHCOJ2IIé!2 :
3,8’6 = 68,1 cu2/m < 164,6 cm2

KoanuecTBo apmaTypbl, HeoOXOOMMOH MOJasl NpeIoTBpalleHud pas-
phlBa TPELIMHH! RO TpPaHHLBl XKApPOYHOPHOro Maccusa (CM. BTOPYIO CXe-

MY pa3pylueHHs), PaBHO:

y PaccemarpuBaem u3rud Tas-
DOBOTO CEYEeHHA ¢ TOJKOH B pac-

a-7
s % ]
[\ ;F TAHYTOH 30HE, T. €. PACUET BelaeM

"" g KaKk AJf NpSIMOYTroOJbHOTO ceye-
e e - 3’[ g ¢ b=29223 cx.
“’ 223_| F86 M=Tzl=951.6,09 =

100

I""—'— 60 o == 5790 Tc-Mm;
Hy = 550 — 32 = 518 c#;
Ay = o739 009 000 = 0,0605; v = 0,9688;
223.5182.160 T T
579 000 000
Far =~ S688.518.2700 — 120 oM.

Tak Kak B KOHCOJBLHOH YacTH TPEUIHHH YXKe yioxeHo 26256 cmu?
apMarypel, Ha ocTaBIIeMCA Y4YacTKe TpelldHbl AJAHHOA 223 €M YKJIaIbi-

BACM: -
165,5

498 — 262,5 — 165,5 cx?, 2~
, cM2,  uan 2 23

= 74,2 cm?/m < 164,6 cMB/m.
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KonngecTBo apMaTypol, HeOOXOAHUMON JAS MNpPEIOTBPAINEHHS paspH-
Ba TPeLUHBl [OHepek BCel MAUTHL (CM. [HepBYH CXeMy pa3pyLIeHus)

paBHO:
M=Tzl=1414.13,36 = 18900 7c-m; hy; = 518 cu;

1 890 000 000
e - = 0,0464; =0,97 :
Ay = e =185 160 Y 6

F 1 890 000 000
* 0,976-518-2700

YuuThiBasg, UTO Ha VYYacTKe 10 XKAapOCTOHKOMO MaccHuBa yXe VJo-
XeHo 428 cm? apMaTypH, HAa OCTABHIEMCH YydacrTke TpPEUIAHB AJIHHOA

727 csm yxaanbiBaeM:

— 1382 cm2.

954
1382 — 428 = 954 cm?, nau - "o = 131 cm?/m < 164,6 cm®/m.
a-a
Kak BuaHo, noayueHHble 5’_?5 gl |

QJOIIANM  apMaTypbl  MeHbIle
NPUHHATHLIX 10 PAcCUETy B YIpyro#
cTafAHH (M3 YCJIOBHS MNpeaesbLHOo-
ro packpoitug Ttpeuan). Caeno-
BATEJbHO, IIPOYHOCTH CeYeHHIT
obecneyeua,

ITPHJIO)KEHHE 4
OcHOBHBIE HOPDMATHBHbIE H PACYETHBIE JaHHbIE
Nag OOBIYHBIX M XaPOCTOUKHX OETOHOB U apMaTypHl

HopmaTuBHbIE CONMPOTHBJIEHHS M HayadbHbIE MOJAYJAH YNPyroctu OeToHA
(n3 ta6a. 29 u 31 CHull 11-B.1-62* u rab6a. 4 CHull 11-B.7-67)

& HopMaTHBHOE CONPOTHRICHUE M HAYAJbLHHA

HamnpsaxeHHoe o MOLNVJBb YIIDYTOCTH B K2c/cm® TIDH TIDOEKT-
COCTOSIHHe, MoAyJab| DeToH o HO Mapke O6eTOHA TIO NIPOYHOCTH Ha CxKaTHE

YIOPYTroCcTH o 2 —
| O=| 150 200 250 | 300 400
CxaTHe oceBoe OO6bMHEI]

(npH3aMeHHas H Kapo- -

IIPOYHOCTD) cTONKu Rnp 115 145 175 210 280
CxkaTue npH uarube| To Xe Rﬁ 140 180 215 260 | 350
PacTaXeHne » Rg 13 16 18 21 25
HavansHuit mMoayab| OOGbMMHBIA | E 230 000 (265000 — 315000 | 350 000

yIapyrocTd JKapo- 0

cTolkuft | E p 130000 (150000 | 165000 | 180000 | 200 000

HopMaTHBHbE M PacYeTHHE CONPOTHBJEHHS W MOAYJM YNPYroCTH
apmatypbl (43 ma6a. 4 m 32 CHull 11-B.1-62*%)

L

HopmaTHBHOE PacueTHoe Mojayak

ApMaTtypa COEP“THB-’IEH“E COTIPOTHBJIEHHe| YNPYTOCTH
2 B Kecfem® | E B Keclems

R, B xacjemt | R, [ o I

—

]
Cranbk ropsiuekaTaHas KpyrJas
(rnankas) knacea A-1 . . . . .. 2400 2100 2 100 000
Cranp ropsagekatadad MepHOJH-
yecKoro npoduas kaacca A-II . . 3000 2700 2 100 000
To xe, Knmacca A-III . . . ... 4000 3400 2 000 000
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OCHOBHBIC NaHHBIe TAXKEJALIX OOBUYHMX W XKAPOCTOHKHX OeTOHOR
(u3 Ta6u. 1 Huacrpykuun CH 156-67)

P ——— T
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@ ' ! ' X
§§ 3 E’ 23R | Temneparypa - o
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Y B ] ©o8S | A% ¢ NOAX HArpysxkoh i B °C S n Q >
& o RS | a3 2o 2|2 xecjem B °C O _Tlow
g o A% | B |og U B @ 9
Ne | REO| 339 xR o | FouE  SP 5|9 Em
CocTaBa Ee® | RE g | sox! O ' ¥ O | gu T o
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2o | ES 2ea | Smo ¥ = g — 5 =§_:=
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| B TaxkenoM oObIYHOM OeToHe NPHPOAHLIA NECOK MPHMEHANIT B KAYECTBE MEJKOrO 2aMOAHHTeNs.
2 JIHOBHT He AOMXKeH COXEPXATbh CTPYKTYPHO-CROGOAHOro KBapiia.
* Corsacao npaMedanuio 2 K @, 1.2 CHulIl 11-B.7-67 Xenes06eTOHHbIE KOHCTPYKUHMH (YHIaMEHTOB, HaXONSIIHXCH B I'DYHTE H TOCTO-

THHO HarpeTelX B TeYeHHe BCEro CPoKa 3IKCOAyaTalliH, AONYCKaeTCA MNpPEeAyCMATPHBATBH H3 OOGLIYHOLO THXKEJOro OGommda IpPH TeMImepaType
no 300°C.



IHPH/TO)XEHHE §

TpeGoBaHus MO HAGJIOAEHUIO 3a TeMIEpPaTypoH
(yHaMeHTOB JOMEHHLIX Me4yeH

1. Ilpn npoexkTupoBaHWM MOMEHHBIX Teued B npoeKTax (PyHIaAMeHTOB
npefyCMaTPUBAIOT 3aKNAAKy B TeJ0o (PyHAaMmMeHTa TPyO H YCTaHOBKY
repmonap. Jaa xaxpofi TepMomape 3aKNaiBIBAIOT OTAEALHYIO TPYOY
COOTBETCTBYIOUIEH JUIMHBEL ¢ OTKDBITHIM KOHI(OM BHYTPb OGyHAaMeHTA;
npu 3TOM TpyObl, pacnosnaraeMble II0 OLHOMY PaJHyCy, CBapHBAIOT OJNHY
¢ apyroii. ¥ Buixona Tpy6 m3 ¢yHaaMedTa JOMKHBI OHITh 34anpOEeKTHDPO-
Bagbl KOJOAUH ceuenueM, ofecnedynBarOuiuM CBOGOAHBIH JOCTYN K KOH-
yaMm Tpyo.

2. 3aknanky Tpy6 M YCTAHOBKY TepMomap MNpPOU3BOIAAT CTPOHUTENb-
HO-MOHTaXXHEle Opragu3aluy, OCYIIECTBASIIONIHE CTPOUTENLCTEO JIOMEH-
HEIX Tleduelt, Npu yyactuu tpecrta [IpoekTMOHTaXNPHOOD.

3. 3aknagky Tpy6 M YCTAaHOBKY TepMonap Nnpou3BOAST OXHOBDPEMEH-
HO ¢ GeToHHpoBanneM GyHIAMEHTOB.

[TocTrarky rtepMonmap Has CTPOSIIIUXCA mMedell K Havaly OeTOHHPO-
BaHusl DyHAaMeHTOB ofecneunBaeT TPecT JHeprodepMer.

4. KoMuccua mo rnpHeMke JOMEHHBIX nedel B 3KCIJyaTauuiO NpoBe-
psieT BBHINOJIHeHHe pabOT 1o YCTaHOBKe TepMonap, 0 4YeM COCTaBAfCTCA
2KT.

. HauanpHuKH noMeHHBIX 1IeXOB 3aBOXOB oOeCneudBaloT ¢ TepBHIX
IHEeH BBOJA B JeHCTBHe meyell cHCTeMaTHuecKoe HAOMoOIeHHWe 33 TeMIe-
patypod (YHAAMEHTOB; B cjyuae oOHapyXeHUA HEeHCTIPAaBHOCTEH B TeP-
Momapax, cetd W npubopax nNpPHHAMAIOTCA Mephl K WX YCTPAHEHHIO B
KpaTuallind Cpok.

6. PeaynbraTH nabmopeHuilt 3a TeMmepaTypHHIM peXHMoM Gynaa-
MeHTOB ofpabartbiBaioT, H panusie 06pabOTKH 3aHOCAT B CrelHaJbHBIA
MypHaJa COIVIACHO npyaaraeMmoili Qopme.

OOPMA JXYPHA/JIA
JToMeHHEaa meyp No

JlaTta 3anvBKHU « » 197 .
Cxema pacnonosKenus tepmonap (njiam # paspes)

g Bcex BHOBb CTPOSAIRUXCA AOMEHHBIX nevye
. . I

Jara samMepa Marepuan tepmonapsl Temmepa- | 11PHMeuaHHe (yKasars,
TeMIIepaTyphl H HOMeD €e II0 CXeMme Typa B °C KaKHUM TpuBopoM
H3Mepsachk TeMreparypa)

Hayanrnuxk pomeHHoro texa — ————— (NOAMHCH)
Hcnonnurens . ~—— (MOAMNHUCH)
« » — 197 —r.
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ITPHJTO)KEHHE 6

Onpenenenye pacuetHoix yemani (M, M: u Q)
B NJUTE KOHEYHOH KeCTKOCTH

(npunaro no paGorte [7])

Pacuer nuutel XKoHeuHo#i KecTtkoctd (0,50 (S 10), HarpyxeHnno#
Harpy3KoH, PaBHOMEPHO pacnpefeJeHHOH No Kpyry pajgdyca rxp, MeHb-
Iero, YeM pajuyc IVIMTH 7, WJIH 110 KOJbLY NpPOH3BOAHTCH CJIeAYIOLIHUM

o6pa3oM.
1. Pemaercss cucreMa ypaBHeHHH, npHBefeHHad B Taba. 18.

Tabauma 18
— | | | CpoBoJiHHe
Ne I - B?;a?)ﬂ
YpaB- a, as s | Qe Ay Q1o q9acTH
HEHHSA ypasHe-
— . HHR
i
1 1 0,5 [0,3333] 0,25 | 0,2 |0,1667| G,
2 Ko K, Ks Kg Ksg Ky | Co+ T,
3 L, —1 1 |0,3333| 0,2 |0,1429| C, 4 T,
4 | —0,2 L —1 1 |0,3333]0,2 To
5 | —0,1429] —0,2 L, —1 1 10,3333 T,
6 —0,1111f —0,1429] —0,2 Lg -~1 ] T1o

Beanunun Kz; B L2; omnpefensiorca cjaefyIOUMMH PaBeHCTBAMM:

Ko = — 1,0000 — 0,67857 ¢; Kg = 0,2000 —0,04911 o;

K, = 1,0000 — 0,18452 o; Ks =0,1429 — 0,03190 o; (1)
K;=0,3333 — 0,08532 o; Ky =0,1111 — 0,02239 o;

Ly = —0,3333 4 0,22222 o; Ly= —0,3333 4 0,01161 o; } (2)
Ly =—0,3333 4+ 0,03556 ¢; Lg=—0,333340,00516 o;

3uauenns BeAHUHH C2¢ M Tai, BXOAAUIHX B cBOBGOAHBIE YJEHH, 3a-

BHCAT OT Xapakrepa HarpysKi.
A. Tlpu pasHOMepHO pacnpeleneHHONH Harpyske ¢gP (B Tc/M?) no

r

KPyry ODHBEJEHHOTO panuyca o= ‘;p snavyenuss Beauuud Co; u Ty che-

AyIomHe:
Co=qP a3, C, =@ gP a® (In a 40,1786 a2 — 0,8571);

Ce=0,2222 ¢ q°; Ty; =75, ¢ 4¢P . (3)

3HaveHHsd BEJAHUYHH T2¢ onpenpeastorca H3 rabu. 19.
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Ta6nauuna 19

BeanunHsl To; MJig onpenesieHda CBOGOAHBIX YJNCHOB YPABHECHWH
NpH paBHOMEPHO pacnpelcaeHHoiu Harpyske gP (B 7c/#?)

~

—

“4

Te

Ta

10

f
0,1 | 0,0017 I —0,0909 —0,4675 0,7391 —0,3955
0,2 | —0,0005 0,043 —0,6993 0,9564 —0,4741
0,3 | —0,0005 0,0299 —0,2374 0,0346 0,0594
0,4 0,0001 | —0,0084 0,1198 —0,5061 0,3241
0,5 0,0001 | —0,0071 0,079 —0,2305 0,1072
0,6 0 —0,0002 —(,0004 0,0178 —0,05
0,7 0 0,001 —0,0119 0,0437 0,0466
0,8 0 0,0002 0,0029 0,0105 —0,0108
0,9 0 0 —0, 0002 0,0008 —0,0008
1 0 0 0 0
b. Ilpu pasHoMepHO pacnpelefeHHoM Harpyske PP (B T¢/m) no ok-
DYXHOCTH NPHUBEIEHHOro pajgpyca o== %BHa‘IEHHH BeMHYHH Cas B Taq
CaeyIouiye:
PP pp
Co=2 -"-r--; Co = ¢ — a [0,7143 (a2 — 1} + 2 In a];
pp
Ce=0; To ;=0 @ __r" (4)
OHayeHHUS BEJHYHUH P2i ompeAeasiorcd mo tada. 20.
Ta6anuuma 20

Beanuuns po; AJst onpeAeseHHs CBOGOJHBIX 4YJAeHOB ypaBHEeHHH

IPU PAaBHOMEPHO paclipefeqeHHOd CHAOBOH Harpyske

.

% \ Ca Pa Pe Ps I Pto
0,1 0,0077 1,3767 | —3,0379 3,374 | —1,3932
0,2 —0,0455 1,1909 | —1,5387 1,1754 | —0,3688
0.3 —0,0128 0,0629 2,1894 | —3,4475 | * 1,6292
0,4 0,0209 | —0,5665 3,349 ——-4,24928 1,8031
0,5 0,0106 | —0,2477 0,9425 | —0,2865 { —0,156
0,6 —0, 0066 0,1833 | —1,2156 2.6433 | —1,4305
0,7 —0,004 0,1045 | —0,5893 1,0117 | —0,4004
0.8 0,0013 | —-0,0352 | 0,2328 | —0,5419 0,4095
0,9 | 0,0004 | —0,01 0,063 —0,1373 | 10,0946
1 0 0 | 0 0 0

i

B. Ilpy MoMeHTHOH Harpy3ke m (B TC), paBHOMEPHO pacnpeje-
rK
JEHHOH MO OKPYXKHOCTH MNpPUBENEHHOrO pajuyca a=-;— , 3HAQUEHHA Be-

JaUuH Co; B T clenyioliHe:

o9



Co=0; Co=0 vy (2 -+ 1,4286 a?); C4=0;

m

To;=09; @

m

re

JHayeHUd BeJHYHH O2i onpeleasiorcs no taba. 21.

()

Tabnuua 21

Beanuuusl 0,, AJ5 onpeaeJeHda cBOOOAHBIX Y/1eHOB ypaBHEHHH
Np# paBHOMEPHO pacnpeReNeHHOH MOMEHTHOH HArpyske

G T, Oy Gg P G0
0,1 | —1,006 | — 7,665 | 22.814 | —28,361 | 12,385
0,2 0,188 —14,567 40,85 —49 281 21,154
0.3 0573 | —11.593 | 922,236 | —26.432 | 10,232
0.4 0’03 0'793 | —19°185 | 33'558 | —16.972
05 | —0 938 6,03 | —32'565 | 46.719 | —21.516
0'6 | —0'056 1195 | — 3°675 | — 1.881 3,459
0,7 0,083 — 2,2H8 13,697 —27,154 | 15,002
0.8 0009 | — 0211 1003 | — 0,981 | — 0.567
09 | —0 011 0. 304 1193 4206 | — 2.901
1 | 0 /) 0 0 0

3a moJOXKHUTeJbHOe HanpapJeHHe RHEINHUX H3THOAWIIHX MOMEHTOB
NPHHHMAETCSI TakKoe, NPH KOTOPOM OHHM CTPeMSITCA U30THYTh BHYTpPEH-
HIOKO 4acTb IAUTHl BBIIYKJOCTBHIO BBEpX.

Heo6xoAuM0 NOMHHTb, 49T0 GopMmyanl (3)—(5) nas onpepeneHus
pequdHH Co: (Tak Xe Kak B (QopMyJanl 1as onpeleJeHHs BeluunH B,
CM. HHXKe) OTHOCATCH K CAyYalo Xee300eToHHBX IIHT (vi=1/6). Be-
JRUMHB T2i, P2i, O2. He 3aBHCAT 0T Kosbduumenra Ilyaccona; cinemoba-
TeqbHo, Taba. 19—21 npusejseHel AJsA pacuera MJIHT H3 Jo6oro mare-
puaJa.

He pekoMeHayeTcs NMPOU3BOAHTL HHTEpPHoJHpPOBaHue no Taba. 19—
21; 3HaueHHa @ cCJAeAyeT OKPYWIATH OPH pacyeTe A0 NEpBOro 3HAKA
ocJsie 3aMaToH.

[Ipn caoXHo#t Harpyske B cHCTeMe Taba. 18 JseBble yacTd clefyer
OCTaBUTb HeH3MeHHLIMH; B KauecTBe CBOOOAHHLIX UJEHOB ypaBHEHHU HYXK-
HO B3fITb CYMMBI (BOOOXHBIX WIEHOB YPaBHEHHH, COOTBETCTBYIONIUX KAXK-
JOH H3 COCTABJAIOWIHX HArpy3ok. MoxKHO TakXke AJAA HArJISIAHOCTH CO-
CTaBJATb U pelaTh CUCTEeMY IJd KaXJ0H OTAEJLHOH HArpy3kKn Nopo3Hb
C IMOCJaedYIOW UM CYMMHPOBaHHEM De3yJbTaTOB.

Harpyska ¢P (B T7/cm?), paBHOMepHO paclpenesyeHHas IO KOJbILY,
pPacCMaTpHUBAETCA KAaK CJA0XKHAasA HArpyska, COCTOSINAA H3 IOJIOXKHTe/b-
HOH HarpyskH ¢P 1o Kpyry IPHBEASHHOTO pajguyca Q) H OTpHUATeJb-
HOl — gP No KPYTy NpHBelJeHHONO pajzuyca oz (a;>az).

T x

2. [lng onpefefieHus B TOUKE € NPHUBCACHHEIM pPafgAycoM p== -’_—Ha-

THOAIOUWHX MOMEHTOB B paAHaJbHOM HaupasaeHud M. ciaeayer BOCIOJb-
30BaThCcAd (DPOPMYJIOH

1
M, =r? [(80#0,2917}1) + B4 -F—E—[—Bz In p 40,1979 (a; — qP)} X
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X p? -+ 0,0538 ay p* 4 0,0249 a4 p® + 0,0143 g, p8 40,0093 g, plo -+

+ 0,0065 ay, Pm] - (6)

B sroit Qopmyile, KaK ¥ B AAJAbHEAWHX, CACAYET TUPUHHMAThL P =0
BO BCeX CJAy4Yasix, Korjga Harpyska ¢® (B 71c¢/m?) orcyrcreyer: gP=—=0
TAKX¥e W NPH BBHIYHCJICHUN MOMEHTOB AJd ob6JacTH, CBOOOAHOH OT 3TOH
Harpy3Kd NPH ee pacnpeleseHHH [0 KPYTY NPUBELEeHHOro pajpuyca d.
Beanauna A onpegensercs paBeHCTBOM

A= 0,67857 a, + 0,18452 a, - 0,08532 a, 4- 0,04911 a,

— 0,03190 g + 0,02239 1. (7)

3naueHusa B, caegpyronue.
B cayuae marpysku g® (8 Tc¢/M?) no Kpyry npuUseZeHHOTO pajzHy-
ca o:

fm,u narpyakon (0 p J a)
By = (0,25 —0,2917 In a —0,052! a?) ¢P a?;
By = B, =0; (8)
BHe Harpyskn (o {p 1)
By=—0,0521 ¢? a%; By = —B;; By;=—0,2012 ¢? q2. (9)

B cayuae Harpysku PP (B Tc/#) 10 OKPYKHOCTH NPHUBEIEHHOTO
paguyca a:
BHYTPH OKDPYKHOCTH Harpysku (0 <{p<Ca)

PP
By = [0,2083 (1 — ¢?) — 0,5833 1n a} 0 By = By =0; (10)
BHE oxpymnocmpr;arpysm (o <p<c]) p
p
Bg=——0,2083——-;—- a®; By = — By; BZ=—0,5833-—;— a. (11)

B cayuae Harpysku m (B 7€) IO OKDYXKHOCTH NPUBEJACHHOT'O PalH-
yca o:
BHYTPH OKpyKHocTH Harpysku (0<psxca)

By = — (0,5833 -+ 0,4167 a?) ——; B, = B, — 0: (12)

re ’

BHE OKPYXHOCTH Harpy3ku (o <Cp<l)

Bo — —-0,4167

r a?; By = — B,; By =0. (13)

3HavyeHHs] HATYPaJLHHX Jiorapu(pmMoB npuselieHs B Taba. 22,
Tabaunuma 22

3HayeHnsa HaTypadApHbIX JOrapupmoB

p | Ing | p [ Inp
0,1 —2,3026 0,6 —0,5108
0,2 t —1,6094 0,7 —0,3567
0,3 —1,204 0,8 —0,2231
0,4 —0,9163 0,9 —0, 1054
0,5 . —0,6932 1 | 0
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3. TanreduManbHble MOMEHTBI B TOYKe C MNDHUBSIEHHHM paJguycoM

rJ{'
= —— BBLIUUCASIOTCH 10 popMyJe
r

I
My=r* |Do—0.2917 4Dy ~ 4 Dy In p 40,0938 (ay—q7) ¢* +
+0,0191 o P"“—0,00?S 4 7} PE—I—O,OOBQ g Ps—l—0,0024 (g Plo—l-

+0,0016 Q10 P‘u} . (14)
Jlnsg HarpyskHu gP (B8 Tc/m?):
npa 0 <P
Do = By; Dy=Dy=0; (15)
np AP K 1
D, = (0,2083 — 00,0521 a?) gP a?; Dy=— By; Djy= B,. (16)

Insg warpyaku PP (B 1c/m):
npr O<psca

Dy = By; Dy= Dy =0 (17)

npu oP< 1
Pp

D, = (0,4167 — 0,2083 a?)

HOas Harpyska m (B 7¢):
npu 0P

a, D1 = —— B]_; Dg = Bg. (18)

Do= Bg; D1==D2 "-=0; (19)
npy o< pKl
i m
Dy, = —0,41£6 q? v ; D1 =—B;; By=0. (20)
4. Tlonepeunnle CHABl B TOYKe ¢ NPHUBEIAEHHBIM PaAHYCOM p=ri BhI-
r

qncnmoméa no ¢opmyJe
Q=+ [7 10,5 (@ — qP) p - 0,25 az p° -+ 0, 1667 ag p® -+ 0,125 ag o7+

0,1 g 1 40,0833 ayg g1 21)

NpHYEeM IJis Harpy3KH P (B 7¢/m?):
npu 0 P

npu ¢ <p<< 1
G=—0,5 gP a?. (23)
Ina warpysku PP (8 7c/M):
npy 0P
G=0; (24)
np a<<psi
PP
Gd=— — q. (25)
r
Ilns Harpysku m (B 7¢) npu 0<Cp<C |
G =0, (26)
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Beiugcaedye 310D NPH CACKHON Harpyske Takxe selercda mo dop-
mynam (6}, (14), (21). Uaa onpexeneuna snadeHuit B, D, G cymMupy-
J0TCa GOpMYabl A 3THX BeJHUHH, COOTBETCTBYIOIIHE KaXKAOHK H3 CO-
crasasiomuXx Harpys3ok. Ilpn 3ToM KaXZoMy H3 KoJaeL, H& KOTOphle Ha-
rpy3ku pa30HBAaOT NJAUTY, OVAYT COOTBeTCTBOBATbL pPAa3jHUHBIE ypaBHe-
HHA Beanuun M. M: u Q.

INPH/IOXEHHE 7

3HaueHHe KO3 ODHUHEHTA Wep A KPYTINX IJIMT B 3aBHCHMOCTH
OT NpHBeJeHHOH MOIIHOCTH CXKHUMaeMoro cJos rpyara (2'/r)

Vg L

| |
y Al | . I
— 0 |0,25| 05/075| 1 | 1,5 3 | 25
| .‘ |
|
Kpyraas | 1 | |
MJHTA 0 10,1210,22(0,31{0,38|] 0,5]0,58 (0,63
| |
[Tpodosscenue
H )
zf
P 3 4 5 7 10 20 50 00
| |
! B ) 4 ;
Kpyraas
IJIMT2 0,66 0,7 |0,720,75] 0,78 | 0,81 i 0,83 | 0,85

[IpuMeuanHne 3HaueHns KosdpuuueuTos NpuHATLI o Ttaba. § paGorn |71,
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17. CHull II-B.1-62* «OcnoBauua 3ganuil u coopyxeHuir, HopMel
NPOEKTHPOBAHUSD.
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