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NPEAHCJIOBHE

YBeauyeHHe oO0beMOB TPAHCIOPTHOrO CTPOUTEIbCTBA U B TOM
yHeJ€e COOpYyxKeHHe rOPHBIX TOHHeJed /51 OCBOEHHsE HOBBIX HPO-
MBILIIEHHBIX paHOHOB B 30HAX BLICOKO# ceHcMuWyHOCTH Tpebyer
NPOEKTHPOBAHHUS HaleXKHbIX KOHCTPYKUMH, paboraromux O6e3
NOTepH Hecyued CcrnocoOOHOCTH B YCJAOBUAX BO3MOXKHBLIX 3eMJie-
TPACEHUH.

B coorBercTBMH ¢ npukazamMu MHUHTPAHCCTPOA U NpOrpam-
MOH pabor I'ockomHayku Ha 1976—1980 rr. mo peumieHHi0 Hayy-
Ho-TexHuueckKol npobaembl 0.54.10, cBsizanHoli ¢ pa3paboTKOH
HOBLIX MNPOCPECCUBHLIX KOHCTPYKUHUH, olecneduBaIONUX BbICO-
KO€ KauecTBO CTpouTesbcTBa DAM B CIOXKHBIX HHXKEHEPHO-TeO-
gorgueckux ycjaosusax, LIHHUHMCom coBmecTHO ¢ psAaoM opraHu-
3alluil BuepBble pazpabdoraHa Hacrofwas HMHcrpykuus no yuery
CEeHCMHUYECKUX BO3JAEHCTBHU IPU NPOCKTHPOBAHHU TOPHBIX TPAHC-
IOPTHBIX TOHHEJEH.

B WMucTpykuuu perJgaMeHTHPYIOTCS BONPoCchH  0OOCHOBAaHHS
0aJJIbHOCTH CTPOUTEJbHBIX IJOILAJAOK TOHHEJEH, yuera OTBerT-
CTBEHHOCTH TOHHEJDbHBIX COOPYXKEHHH, paccMarpuBalOTCHd 0CO-
OEHHOCTH HMHXKEHePHBIX H3bICKAHMH [Jf CeHCMOCTOHKOTO CTPOH-
T€JbCTBA TOHHENEH, NAI0TCA PEeKOMEeHIAalHH MO KOHCTPYKTHBHBIM
peuleHHsAM M MeTOAHKAaM pacueta TOHHedeHd Ha CeHCMHuyeckKHe
BO3/I€MCTBHS U JIDYTHe BONPOCHI.

MucTpykuuw cocrtaBuad kKaHia. Texd. Hayk H. $1. Jlopman
(LLHHUKMC)—pykosoaurtens pabothl, pasgeanl 1, 2, 3, 9, 10,
npunoxenus 1, 4, 5; noxkrop TexH. Hayk H. H. Poruesa
(Tyalll)—pasnea 4, npunoxenusa 3, o5, 6, 7; JOKTOp TeXH. HAVK,
npod. H. C. byawnues (Tyallll)—paszgen 5, npunoxenue 8&;
unxxenepsl A. B. UHepunimies (I'nmaBtpancnpoext) u B. K. Me-
JeHKO (/IeEMeTporunpoTpaHC) —ONbITHOE IPOEKTUPOBAHHUE,
BHeJApeHHe MNOJoXKeHu WHCTPYKIMM B NPAKTHKY IIPOEKTHPOBA-
nust ToHuened BAM; unen-xopp. AH ¥Y3CCP T. P. Pamnos,
KanaugaTtel TexH. HayK A. A. Muanxoaxaes, 1. H. My6apaxkos,
T. K. A6aynnaes, I'. M. Oranecor, unxkenep III. IOapamen
(MMuCC AH ¥Y3CCPj)—pa3zgea 7, nn. 10.1; 2.7, npunoxenue 9;
yiaed-kopp. AH I'CCP Il. I'. Hanersapunze, nuxk. I'. B. XomMme-
puky (MCMuC AH T'CCP)-—npunoxenue 2; Kanau1aTbl TeEXH.
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hayk B. E. Mepkun, . H. Koann (LHHWUHC)-—pasnen 6;
uaxk. B. I'. Cobosnes (JleHMerporunporpauc)—pasaena 8; KaHA.
Texd. HayK A. K. Kasumos, umx. B. B. Csurug (JIUHU)KT),

npod.| . H. Kapuusanse|, xaua. texu. nayk JK. B. Merpesenu

(I'TIM um. B. W. Jlennna)-—npoBejaenne MOAEJLHBIX HCCHEL0-
BaHHH Il 00OOCHOBAHUA psjla MOJIOXKEHNH pasjaenos 8, 9.
HayuHoe  penaxktupoBanne  MHCTPYKUHH  OCYILLECTBJEHO
H. C. byabiuesniM, M. H. Hopmanom u H. H. dorueBoii.
3aMedaHusd M NPeNJOKEHHUS NMPOCHM HANPaBJSTh IO agpecy:
129329, Mockea, ya. Koasckas, n. 1, HHUUC.

Jam. dupextopa uucruryra . /. XACXACI'HX

Jas. ordenenuem TORHerel u merponoauresos J. C. AGEHIHKOR



BenoMcrBeHHble CTPOITEIbHBLIE BCH 19338l
HOPMHI MHHTpaHCcCTpOH

MuHucTepcTBo —_—— .
tpaHcropTHoro | HMHCTpykuua no yuery cedcMHue-
CTPOUTENBLCTBA §| CKHUX BO3JeHCTBHII NPU NPOEKTII-
DOBAHHH TOPHBIX TPAHCNOPTHHIX

TOHHe el

Buossb

1. OCHOBHbBIE NOJIOKEHHA

I.1. Hacroamasa Wnerpyknusi paspaborana B pasBUTHE
riaB CHull 1o cTtpoutenbcTBy B celicMHUECKMX paloOHax H MPO-
eKTHPOBAHHUIO KeJEe3HOJNOPOXKHBIX H aBTOJOPOKHBIX TOHHENEH.

1.2. Uuctpykuus NpeanasHaueHa [AJs NPOEKTHPOBAHHUA TOH-
HeJIbHBIX KOHCTPYKIHMH M yCTaHABJIHMBAeT chelHaJbHble TPe6o-
BaHUsI K NPOEKTHPOBAHMIO, ofecreunBamplide CeucMOCTOHKOCTh
3JIEMEHTOB 00Je/]I0K, NOpPTaJoB, MOANOPHBIX CTEHOK H APYTHX
KOHCTPYKUHMH NPH 3eMJIeTPSICEHUAX pacyeTHOH OaJ/IJIbHOCTH.

1.3. IIpoeKTEl TOHHEJBHHIX COOpPYXKeHHH cJjaeayeT paspalda-
ThHIBATb HCXOASl U3 pPacyeTHOH CEeUCMHUHOCTH TOHHEJLHBIX KOH-
CTPYKIUH, YcTaHaBAHBaeMoi 1o ta6ba. 1.

1.4. CeiicMuyHOCTL palioHa MJAH NYHKTA CTPOHTEJLCTBA Clle-
nyer onpeneaatrb no ykazanussM riaBs CHull no crpounresisn-
CTBY B CEHCMHUYECKHX paloHax.

1.5. YTouHeHHue CEHCMHUYHOCTH IJIOIMAJAKH CTPOUTENLCTBA
B 3aBHMCHUMOCTH OT MECTHBIX HHIKEHEpPHO-T€OJOTHUYECKHX YCJOBHUH
IPOBOAUTCS HA OCHOBAHMH KapT CEHCMHYECKOr0o MHUKPOPaAHOHMU-
poBaHUA UJIM MHKDPOPAHOHUPOBAHHUSA, NPOBOAUMOTO € NOMOULIBLIO
HHCTPYMEHTAJIbHBIX HaOawaeHHH. PesyjabTarthl CEHCMHYECKOTO
MHKPODAHOHUPOBAHUSA JOJIKHBI SABJSATBCA COCTaBHOH 4YacCTblO
3aJ1aHUS HA NPOEKTHPOBAHHUE.

1.6. ad MHKPOPAHAOHHPOBAHHUA 3arJyOJeHHBIX VYaCTKOB
TOHHEJIbHOTO INepexoJa B HHXKEHEePHO-TeQJIOTHUYECKOH XapaKTepH-
CTHKe TPYHTOB II0 Tpacce TOHHeJs, onpeaesieMOH B Mpolecce
H3bICKAHHH, HOMNOJHUTENbHO K TpebGOBAHHUAM HNeHCTBYIOIHX HH-
CTPYKLUH N0 HHKEHEePHO-TEOJOTHYECKUM M3bICKAHUAM JOJKHbI
ObITh OTPAYKEeHB! C1eIyiollie JaHHbIe:

— il il

1 ]

Brecerist Beecolosuix Tei:;?ggg:{ii{bi*nrﬁgiigf:l?em CpOK BBCIEHHA
HAy4YHO-HCCJeI0BaTe/b- JD POR BBC.A

MHUHHCTEPCTBA TPAHCHOPT- B JeHCTBHE—

CKHM HHCTHTYTOM

Horo crpourenbcersa CCCP 15 auBaps
TPAHCTIOPTHOTO _CTPOTI- ] okrabps 1981 r 1982 r
teabersa (HHUIHNC ' '

(H ) ITpkas Ne 54




a) MOUIHOCTb HAaIJAaCTOBAaHUH TPYHTOB, OKPYXKAKLIUX TOH-
HeJlb, U KODEHHBIX TPYHTOB, a TaKxXe HX CeHCMHYecKas KecCT-
KOCTb (MpOH3BeJleHHe CKODPOCTH PacClpoCTPaHEHUS] CeHCMHYECKHX
BOJIH Ha IJIOTHOCTD) ;

6) cTaTUCTHYeCKHe XapaKTEepHUCTHKH KojaeDaHHH MacCHBa
(CKOpOCTh pacnpocTpaHeHusi CEHCMHYECKHX BOJIH, npeobJanaio-
LUK [TIePUOM, OXujaemast aMIJIUTYa);

B) HaJu4yHe M XapAKTePUCTHKA TEKTOHMUECKHX HapylIeHHH
B PalioHe CTPOUTE/bCTBA;

') aKTUBHOCTb MW HAaIPAaBJ€HHOCTb TEKTOHHYECKHX JIBH-
YKEeHHM;

/1) KPyTH3HA M YCTOHYUBOCTb CKJOHOB, KOCOIOPOB H BO3-
MOXHOCTbL BO3HHUKHOBEHHSI B HHUX OIOJI3HEBHIX SIBJIEHHH.

Tadtnunwpwa |

i .
PacyeTtHas cedCMHUYHOCTh TOHHEJLHBIX KO-

CTPYKUHA NpH CeHCMHUHOCTH NJCILaAKH
KOHCTDPVRIIHH CTPOUTENbCTRBA, OGaaan!

el Py e —

6 7 |8 g
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il — - - -

I. Tounean AJHHOIU coeline H500 M l
Ha KeJMe3HmXx jgoporax [-i1 H
I1-it kaTeropuh, a Takxe 0colo OT- | ,
BETCTBEHHBLIE TOHHEIH I TOHHEJIb- T
Hble COOpy:KeHls . . . . . . . 7 8 9 . 9

2. Tounean mpausoid 500 M H Me-
Hee Ha XKeJesHblXx joporax [-it W | ]
II-i1 kateropud U ¢rpime H00 M Ha
OCTAJBHBIX JOPOrdx, a Takmxke OT- i
BETCTBEHHbIE TOHHEJNbHbIE COOPY-
KeHHHA (CTBOJBI LUAaXT, HOAXOTHDLIE
BHIDA0OTKH,  HCIOJAb3yeMBe A4
TOHHeJell 1  TOHHEIbHBIX COOpPY-

KEeHHH) . . . . . . L. — 7 ﬂ 8 9
3. Ilopranbnbie NOANOPHbLIE

CTEHbl 11 TOHHEJbHLIE COODPY KEeHHS,

PaclnoI0AeHHble DHE TPACCHI

(IITOIBHH W T. IL}, paspyilueHuHe
KOTOPBIX NpH MNOBbLILICIIHON ©OaJib-
HOCTH [Ie OTPa3UTCH Ha IeJOCTHO-
CTH COOpY:KeHIH no nu. 1 1 2 nan-
poll Ttad.a, . . . . . . . . . — — i i 8

ITpusmevanuqa 1. llodgdarie «miaowmiagka CTpoHTENLCTBAY O3HA-
yaeT: A9 NPHNOPTAABHAIX YYACTKOB-—MeECTOMNOJOXKEHe MOpTasaon, 1.4
TOHHEJS—IOPOAHLIH Maccus II0 TpacCe TOHHEIBHOrO nepexona.

2. PacueTdyr celCMHYHOCTb KOHCTPYKIHIT TOHHETEH [AONyCcKaeTcs
VTOYHSATh HO COIVIACOBAHHIO C YTBepXKaawilell NPOCKT HHCTaHUHeH Ha
OCHOBAHHH CllellMaJbHbIX HCCAEAOBaHHII H CpaBHEHHH CTOHMMOCTH Ba-
PHAHTOB C VUYETCM BO3MOMKHBIX MOCJIEACTBHIT 3eMJeTpsiceriil.



1.7. Tlopsimok npoBefeHHsT CEHCMHYECKOr0o MHKPOPAHOHHUPO-
BaHUs ompejensieTcsi B COOTBETCTBHHM CO CIellMaJbHOH HHCTPYK-
IIHeH N0 CeHCMOMHKPODPAaHOHUPOBAHMUIO.

1.8. Ilpyn npoekTHpOBaHHWM TOHHEJeH MPOTAXKEHHOCTHIO O00
u OoJiee METPOB, PAaCHOJOXKEHHBIX B pauOHaX, CEHUCMHUYHOCTH
KOTOPBIX NpeBbiliaer 9 6annaoB, cjaeayer paszpabartbiBaTh JA0NOJ-
HHTEJIbHBIE aHTHCEHCMUYECKHEe MEepONPpHATHS, AJiA Uero lenaeco-
o6pa3HO TPHUBJEKATh ClHENUaJu3upOBAHHBIE TNPOEKTHLlE H Ha-
YUHO-HUCCJAe0BATEJbCKUE OPTaHHU3allUH.

1.9. B npoekrax ToOHHened s paHOHOB CEHCMHUHOCTBIO
8 6annoB u OGoJee cieayeT NMPeAyCMATPHUBATh VCTAHOBKY CEHCMO-
METPHUUYECKOH anmaparypsl, a TakxKe YCTPOHCTBO IOMEL{EHUN HH-
)KEHEePHO-CEUCMOMETPUYECKUX CTAHUUU MU CMOTPOBBIX IIPHUCIIO-
cobJieHUH [J1 perucrpaumu KoqaeOaHHK 3JeMEHTOB OO0JedKH H
OKPY3Karollero Maccusa.

2. PASMEILEHHE TOHHEJIEH
H KOHCTPYKTUBHBIE AHTHCENCMHUYECKHE MEPOIIPHATHA

2.1. Ilpu BLIGOpe Tpacch TOHHEJAbLHOTO Mepexoja cJeayeT
OTA4BaTbh MPEAINIOUTEHHE BapHaHTaM, IIpeAyCMaTpUBAICLIUM 3a-
JIOXKEHHEe TOHHEeJEH B OJHOPOAHBIX IO CEeHCMUYECKOU KECTKOCTH
rpyHrax, usberatb yJyaCTKOB TNOBBIUIEHHOH TPELUIHHOBATOCTH,
C pPe3KUM H3MEHeHHeM Tonorpaduu Hajg TOHHEJEeM, 30H TEeKTOHH-
YEeCKHX Pa3/IOMOB, YacTO INPUYPOYEHHLIX K NEepeBaJibHLIM CeJJIO-
BUHaM, a TaK¥Xe CKJOHOB, OCOOEHHO CJ0XKeHHBIX cJabbilMU U
HECHEMEHTUPOBAHHLIMHU IPYHTAMHU.

2.2. Ilpy npounx paBHBIX VCAOBHAX CJEIyeT OTAaBaTh
npeanouTeHue Bapuantam ¢ OoJsiee TAYOOKHM 3a/0XKEHHEeM
TOHHEeJIeH.

2.3. Ilpy npoeKTHPOBAHUM TOHHEJbHBIX KOHCTPYKLHH cCJ1e-
AyeT IpeaycMaTpPHUBaATb KOHCTPYKTHUBHLIE AHTHCEHCMHUECKUE
MEPONPUATHUS B COOTBETCTBHU C OOINMMH NpHHUHNAMH obecre-
YEeHHS] CEHCMOCTOMKOCTH, U3J0XKEHHBLIMH B CTPOUTEJbLHLIX HOPMAX
H NpaBUHJAaX MO NPOEKTHUPOBAHHWIO COOPYKEHHUI LI CcelcMuye-
CKHX PaHOHOB.

2.4. Ilepeceyenne TOHHeNEeM JeHCTBYIOIHX TEKTOHHYECKHUX
AUCJIOKAIMH CJeayeT OCYIIECTBJATh BKPECT HUX IIPOCTHPAHHUIO
C IIpUMEHEHHEeM COOTBeTCTBYIOUIMX KOHCTDPYKTHBHBIX peLIeHHUH.

2.5. B celicMHUeCKH AKTHBHBIX pAaWOHaX NPU pPACUETHOH ceH-
CMHYHOCTH 7 H OoJee 6anyoB 06s3aTeJbHO NpUMeHeHHe 00e-
k. IIpu pacueTHOH CEHCMHUHOCTH TOHHeJeH 8 U OoJsiee 6anjioB
006513aTeNbHO I[pUMeHeHHe 3aMKHYTOH o0jaetKd. KoHCTpykuus
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o0esqiKH [OJKHA BLIOUPATBCST B COOTBETCTBHH ¢ HHXKEHEPHO-
reoJOTHYECKUMHU  YCJIOBHAMH  MECTHOCTH H  OOOCHOBLIBAeTCH
pPacyeToM.

2.6. Ilpy pacyeTHOH CEHCMHUUYHOCTH TOHHEAd 7 6aNJIOB B Ka-
yecTBe IOCTOSIHHOM 00/Jes KM B NMPOYHBLIX PYHTAX JONYCKAETCS
npuMeHeHue HaOpbi3r6eToHa B cOueTaHHU ¢ aHKepamMu. KOHCT-
PYKIIUA aHKEpPOB [HOJKHa obecrneuyuBaTh HUX CLEINJIEHHe C TIPYyH-
TOM ITO BCe€H INJIHHE H HMeTb PaBHYIO JOJrOoBeYHOCTh ¢ OETOHOM
001e/1KH.

2.7. [lass KoMneHcallud INpPOJAOJAbHBIX AeopMauuH 0061enKH
110 OJIMHE TOHHEJHd CJeAyeT YCTpauBaTh aHTHCEHCMHUECKHe LIBHI,
paccTosiHue MeXIy KOTOpPhIMH [, M, onpepenasiercs 1o GopmyJe

L

Ecng 1
424 (1)

rae ¢;—CKOpPOCTb {I1p0J0JIbHBIX CEHCMHYECKHX BOJH B TPYHTe,
M/C (npusoxkenue 1);
[y—npeobaagawilii  TepHOL CeHCMHYECKHX  KoJebaHHi
MaccuBa, onpelessieMbli B NpolLecce H3bICKaHud, C;
A—B03MOXHAfA MakCHUMaJpHasd  aMIJUTyla KoJjeGaHHH
MacCCHBa, CM, oOlpejendemMas B IpouUecce M3LICKAHUU
HAH JJIT  TpeaABapuTe/bHBIX pacueToOB 10 rpaduky
puc. |;

O—NolycKaeMoe KOHCTPYKIMEeHd 1IBa IIpOAOJbHOE CMelle-
HHE CMeXHBLIX YYaCTKOB TOHHEJS OTHOCHTEJbHO APYT
apyra, cM.

[ITpumveuanunsa 1. [lpyu oTcyTCTBHH KOJHUYECTBEHHBIX Xapakre-
DHCTHK pacCTofiHHe MEXAY aHTHCeHCMHYeCKHMMH UIBAMH B cJalLIX IPyH-
Tax chaeayer UpHHHMATh pPasHbiM 20 M, B cKaJpHBIX—30 M.

2. MakCHma/bEbple pPacCTOSIHHA MeXJY aHTHCEHCMHUYECKHMH ILIBAMH
He NOJXKHB npeBbimiaTe 40 M ans8 OeTOHHBIX U 3Kele300eTOHHBIX MOHO-
JHUTHBIX OO/€JO0K, NPH 3TOM CJlefyeT COBMellaTb aHTHCEMCMHYECKHIT LIOB
¢ JehopMaiHOHHbBIM,

2.8. KOHCTPYKIIMSA AHTHCEHCMHYECKOr0 1IBA JOJ2KHA JAONYyC-
KaTh B3aUMHEBIE NPOJOJbHBbIE CMEUleHHsI CMEXKHBIX Y4aCTKOB 00-
AeqaKu npu Jedopmauusax 06e3 CHIOBOrO BO3NEHCTBHS JEMEHTOB
oO6nejKM APyr Ha Apyra. B cayuae HeoBXoauMOCTH CiaefyeT Ipe-
1yCMaTPUBATh MEPONPHATHS 110 THUAPOHUIOJALUU HJAU OCYIIEHHUIO
00/1eJ1KH TOHHEe 4.

2.9. B Mecrax nepeceyeHuss TOHHeJeM TeKTOHHYECKHX Tpe-
[HHH CJeAyeT YyCcTpauBaTb [AOMOJHHUTEJbHBIE AHTHCeHCMHUecKHe
IIBBI.

2.10. B mecrax npuMbIKaHHA K TOHHeNl0 KaMep H APYruX



f10/I3€MHbIX BbIpa0OTOK (APeHaKHble U BEHTHUJSALHOHHbIE HLITOJIbL-
HH H NIP.) MEXAY 3THMH COODPYXKEHHSIMH H TOHHeJeM JOJXKHbI
TIpeayCcMaTpuBaThCsi aHTHCEHCMHYECKHE IUBBI, KOTOPbi€ MOFYT
OBbITh COBMeEIUeHbl ¢ AePOopMAalHOHHO-OCAAOUYHLIMH HIBAMH.

2.11. YyacTkH TOHHeJsI B 30HE TEKTOHHUYECKHX TPEUIHH,
IpUJIeraolue K aHTHCEHCMHYe-

CKAM (ZePOpMaHOHHBIM) IIBAM, A MM

CllelyeT VYCHIHBATb KOHCTPYK- 8y =--..Il.l'
THBHBIM apMHpoBanueM. O6y0 60
JJHHY VYYaCTKOB YCHJAEHHST 00-
JeNKH OPHeHTHPOBOuHO onpede- &0
JISI0T Ha 'OCHOBE aHaJ H3a JaH-
HBIX HHIKEHEPHO-Te0JIOTHYECKHX, anp

THAPOTEOJIOTHYECKHX H CelcMo- '
TEKTOHHUYECKHX  HU3BICKAHUH H "
7

VTOUHAIOT AONOJIHHTEJbHO B TIe- ?09
pHOX CTPOHTENBLCTBA. """l"fi"
2.12. B kene3z0beTOHHBIX - VAV 4RV dip

KOHCTPYKUHMAX B KayecTBe pado- ""!‘l"‘“
yell (pacyeTHo#) apMartypsl cie- '?
Ayer TDHMEHSTb CTEDPXKHEBYIO m’ ""II"
apMaTtypy H3 cTaaHd KJjacca

Ac-II mapxku 10I'T puamerpom ’

10—32 MM no I'OCT 5781—75h. l

Jlonyckaercs npuMeHeHue ap- a "

1,0
MaTypHou craau kKaacca A-[lI " llllll"
mapku  25['2C  pmuamerpom A1 (VLT

6—40 M no T'OCT 5’581-——-—75. 0’5 '/‘..““““

b kauecrBe HepacCueTHOH apma-
TYpPbl pa3peliaercs TPHUMEHSThH .Illllll“
5781—75 wu TOCT 380—71*

mapok  BCrt3cn2, BCt3nc2,
BCr3l'nc2, BCtden2 n BCrdne2.

ctanb A-1 u A-II mo T'OCT
Mapku cranei a5 3akJaaj- a1 62 0F 05 66 08 10 T.¢
HBIX 2JEMEHTOB KeJie300eTOHHBIX
KOHCTDyKUHH — CJACAYyeT NPHUHH-  pye 1. CooTHolleHHe AMIJIHTYI
MaThk MO HOpMaM TIPOEKTHPO- cMemedHud A ¥ nepuHofoB Iy TpH
BAHUA KeJNe300€TOHHBIX KOHCT-  KOJeOaHHAX  TPYHTA, BBI3BAHHDBIX
- ¥ 3EMJACTPACEHRHAMH HHUTEHCHBHOCTLHID
PYKHHHA. 6—9 6ananos
2.13. Ilonepeynoe ceyenne
00e0K  Ha  IIpHJeralolux
C 06eHX CTOPOH K TEKTOHHYECKHM TPEeUIMHAM YYacTKax CJAenyer

yBeuuHBaTh B cpennem Ha 109%. JnuHa Takux yyacTKOB JOJK-
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Ha OwIThb B npegesax o HauboJabliuX noNEpeuHbLIX pa3mMepos
BuIPpa0OTKH.

B TexHHUeCKOM NpOeKTe€ MpeaBapUTeNbHOE KOJUYECTBO yuya-
CTKOB HA3HAYalOT MO JaHHHM HHXKEHEePHO-TeOoJOrHYeCKUX H3bI-
CKaHU# ¥ YTOUHAKT N0 HX (PAKTHYECKOMY MECTONOJOKEHHIO:
B Mpolecce NPOXOAKH oONepekawlux pa3BeJOyHbIX IITOJEH;
CKBAXHH U T, II.

2.14. Tlpu ycrpoicTee 064€J0K HE3aMKHYTOTO MONEPEUHOTo
CeyeHHda cJaeayer OO0€CMeYUTb KOHCTPYKTHBHYIO 3aJeJIKy HHXK-
Hed YacCTH CTEeH.

2.15. B padoHax ceicMu4yHOCTBIO 8 H 9 6aJJIoB Ha NPHAOP-
TaJIbHBIX YyUYacTKaX TOHHeJIeH, rje HaJderamwluasg ToJla TPYHTa
MeHee TpexX HauOOJbIIMX pa3MepOB IMONEPEYHOro CEeYeHHs BLI-
paboTKy, clelyer NpUMeHATh kKene3doberonHble ofaenku. B oco-
00 CJA0KHBIX HHMKEHEePHO-T€0JIOTHUECKHX H TFHAPOTreOJIOTHYECKHX
YCJOBHUAX TMPH COOTBETCTBYIOUIEM OOOCHOBAHUH JOIYCKaeTCA
npuMeneHne o0eIOK H3 YYyryHa.

2.16. DaeMenThl CcOOpHLIX 064€/i0K HeOOXOAMMO COEAHHATH.
MexXAy cOOOM CBSISSIMH pACTSXKEHHUS B IJIOCKOCTH IONEpeyHOTso
CeyeHUs TOHHeNA (aPMHPOBAHHE CTHIKOB, CBAPKa 3aK/JalHbI%
JacTed B paaHaJbHBIX ¢ThIKax xKeJie300eToHHOi OaouHOH 06/1e-
KH, YCTaHOBKA OOJTOBRIX COelHHEHUH H T. 1.).

3. OCHOBHbBIE NOJIO)KEHHSA 110 PACYETY.
HATPY3KH U BO3JENCTBHA

3.1. Pacyer TOHHeJBLHBIX 00JeJIOK Ha ceHCMHUYeCKHe BO3JeH-
CTBUSl CJeJyeT NPOBOIUTBL IO NepBOH TIpyllle INpeldeJbHBIX CO-
CTOSTHUH.

3.2. PacueTbl NpoBOAATCA HA OCHOBHBIE COYETAHUS HATPY30K,
ocoOble ‘COUYETaHUS HArpy3ok, COCTOSINIHE U3 MOCTOSAHHBIX, AJAH-
TeJAbHBIX, BO3MOXHBIX KPATKOBPEMEHHBIX U OOAHOH H3 OCOOLIX
(KpoMe celiCMHYECKHX) Harpysok; ocoboe coyeTanue, cocCrosiiee
H3 IOCTOSHHBIX, AJIUTENLHBIX HArpy30K H CEHCMUUYECKOTro BO3-
JEeHCTBHS.

3.3. PaccuuTbiBaTh KOHCTPYKIHMH TOHHeJE€H Ha CEHCMHYECKHe
BO3JAEUCTBHA CJielyeT C yU4eTOM CBOHCTB OKpyXKawliux OOAENKY
FPYHTOB H KOHCTDPYKUHH OOJe/IKH METOLAMH TEOPDHH YIPYroCTH
UJIK CTPOUTEJNLHOU MeXaHUKH.

3.4. Ilopsimok pacueroB ¢ yyeTOoM celicMHYECKHX BO3/JACHCTBHMH
C.1eLYIOUHH:

YTOUHSIIOT CEMCMHUYHOCTL MJOIIAJAKH CTPOHUTENbCTBA TOHHEJ A,

BLIOMPAKOT pacyeTHYI) CeHCMHYHOCTb KOHCTPYKUHH TOHHEAS
corslacko tabJa. 1;
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TOHHEJIb pPa3bHUBAlOT HA OTHAeJbHble YYAaCTKH B 3aBHCHMOCTH
OT HWHIKEHEPHO-TEOJIOTHYECKHX U THAPOreoJIOrHYEeCKHX YCJ/JAOBHH
H TMIOB MNpHMeHsieMOH OOJenKH OJA KaXXAOro H3 YYacTKOB,

BRIOHPAIOT METONHMKY pacyera KaXXKJAoro y4yacrKka Ha CeHCMH-
yecKoe BO3jJelcTBHE B cOOTBETCTBHH ¢ N. 3.15 Hacrosimed Huer-
PYKIUHMH,

onpefessloT pacueTHhie YCHJHA B 3JeMeHTax oO0HeJiKH, Mop-
TajJaX OT CTATHUYECKHX U CEHCMHYECKHX BO3JIEHCTBHH;

MPoOBEPAIOT HECYUYVIO CHOCOOHOCTh (MPOYHOCTh) KOHCTPYK-
IIMH 00/1eJIKH H MPOYHOCTh KOHCTPYKIUH MO MAKCHMAaJbHBIM YCH-
JIHAM, ONpele/isieMbiM B pe3yJbTraTe CpaBHEHHA pacyeToB, BbIIO/J-
HEeHHbIX COrJacHO II. 3.2.

3.5. O6aenky TOHHeJdeH TJAyOOKOro 3aJOMXeHHS (3aJ0MKeHHe
HIEJAbITH CBOJA He MeHee TPeX MaKCHMAaJbHBIX HONEepedyHbiX pas-
MepoB BbIPAaOOTKHM) pPACCUHMTHIBAIOT Ha JI€eHCTBHE CeHCMHYECKuX
BOJIH CXKATHA-PACTHAKEHHST H CABHIa C VYETOM BCE€X BO3MOXKHBIX
HanpapJeHUH UX JeHCTBHA B IIJIOCKOCTH IONEpPEeYHOro cedyeHHsd
TOHHEJ14.

3.6. Pacuer wapHupHBIX o00J€/I0OK y4YaCTKOB TOHHEJNEH TIJYy-
OOKOTro 3aJI0JKeHHUs HOIycKaeTcss INPOU3BOAMTL HAa AEHCTBHE KOH-
TAKTHBIX HAlNPAKEHWH, ONpelessieMblX MeTONaMM TEOpPHH YIIpY-
rOCTH KakK JJisi MOHOJIMTHBIX OOHeJIOK, a OoNpejesieHue yCHJIHII
NPON3BOJAUTE METOAAMH CTPOHTEJLHOH MEXaHUKH € YUYeTOM IIap-
HUPOB U T. I

3.7. B cayuae, ecan pacuer oOHesIOK HA CTaTHUYECKHE HArpys-
KH BeJeTCss METOJaMH CTPOHTEJbHOH MeEeXaHHWKH, Harpy3Ky OT
CEUCMUYECKOro BO3NEHCTBUS ONpeessiioT MEeTOJOM TECPHH YIIPY-
FOCTH H CYMMHPYIOT €€ CO CTaTHYECKOH Harpy3KoH.

B cayuae, ecnu pacuer o6aesioK BeleTcs METOLAMH TEOPHH
YNPYTOCTH, HaNpsi>)kKeHHOe COCTOSIHHE OT CTATHYECKHX H OT CeH-

CMHYECKHX BO3JAEHCTBHH ONpefesioT OTAeJbHO H CYMMH-
PYIOT HX.

3.8. Pacuer 001e/0K y4acTKOB TOHHeJeH MeJKOro 3aJsoxe-
HUS NPOBOJMTCSI HAa JEHCTBHE HHEPIMOHHBIX CHJ OT MAacCC TPYHTA
H COOCTBEHHOro BecCd KOHCTPYKLUHH IPH BEPTHKAJLHOM H TIO-
PH3OHTAJIbHOM HAIpPaBJAEHHUAX CEMCMHYECKOro BO3JEHCTBHA.

3.9. Pacuer noprasbHBIX NOANOPHBIX CTEH MPOBOJAUTCS HA
JI€HCTBHE TOPH3OHTAJNBHOH COCTABASIOUIEH HHEPLHOHHBIX CH.JI
OT MaccCbl TPYHTAa H COOCTBEHHOIO BeCa KOHCTPYKIHH.

3.10. Ilpu pacuere TOHHeJeli Ha 0cO60e COUETAHHE C YUETOM
CEHCMHYECKHX BO3JNEeHCTBUH KO3(D(HUIHEHT COUeTaAHHSI ng NPUHH-
MaeTcsl paBHbIM 1.

3.11. Pacyernble 3HaueHMsI HHepLHOHHBIX HArPy30K OT COO-
CTBEHHOrO Beca KOHCTPYKIHH M OT MAacChl T'PyHTa cJellyeT olnpe-

2 3. 1389 11



nejsate B coorBerctBuM ¢ ryasod CHull mo crpourenscrsy
B CeHCMHUUYECKHX panoHax.

3.12. MHTeHCHBHOCThL TOPH30HTAJBHOIO HHEPLUHOHHOIO AaB.e-
HHA TPYHTA HaA NPUTOPTAJIbHBIE IOAMNOPHBIE CTEHBl AOMVCKAETCS
onpeneJIATh N0 QopMysaM

Doy =2k V'Y npu 0<y <0,0H; \ 5

Peiyy=2k.v' (H—y) npn 0,0<y < H, J (2)

rae k. —kos3pbhunueHtT ceiicmMuynoctH, pasublid 0,025, 0,05 n 0,1

APH pacueTHOH cecMHUUHOCTH 7, 8 U 9 BannoOB COOTBET-
CTBEHHO;

v —pacueTHoe 3HayeHHe OOBEMHOH MacChl TPYHTA 3aCHINKH,
T/M3:

H-—ToaliuHa pacyeTHOro ¢JOH TpPyHTA, NIPHHUMAEMasag pas-

HOH PACCTOSIHHIO OT NOJOWBHI (PYHAAMEHTa TOAMOPHOM
CTE€HBI O paCyYeTHOU NOBEPXHOCTH TPYHTA.

3.13. Ilpn pacuyere TOHHENEH Ha MHEUCTBHSI CeHCMHYECKHX

BOJIH CXNKATHSI-PACTHAXKCHUS U CABHIa CEHCMHYECKiie HOpMa.lbHbie
(657u 6\77) u gacareabusie (ti7y/) HANPSIKEHHS, BO3HHKAIOILHE
B MaCCHBe Ha O@CKOHEU:HOCTU IT0 MPOU3BOJLHBIM B3aHMHO-IEpPHEH-

r

AUKYJASPHBIM HanpaBJICHHAM X 11 Yy , CJIeAYeT onpeaensiTh IO
opmyJiam

(o) 1

o) =+ ke, Ty, (3)
(o) 0 (=)
Cyr = 1—vg Ixl (4)
0o !
Tfyf})pf= j-Q——;chcg Tﬂ, (5)

rjie¢ €;—CKOpPOCTb pacnpoCTPaHEHHs IPOJOJBHBIX (CXKaTHf-pac-
TSIXKEHHS1) BOJH, M/C;

Co—CKOPOCTb PACNpPOCTPAHEHHS IONEePeUNbIX (CABUIH) BOJH,
M/C; |

To—npeobaagamoUuiuii nepHox KoJieOaHHH YACTHH NHOPOAHI, C;
vo—KO3(puuuenT Ilyaccona rpyura.

IIpumMevanuda 1. HOnaa npenBapuTeJbHBIX pacueTos B Cayuae
OTCYTCTBHA [JAHHBIX O XAapaKTepHCTHKAX TPYHTOB, PEKOMEHJYyeTcs IHC-
NoJIb30BaTh JaHHble TAOMHIB NPHJAOKeHHS |.

2. IIpn pacnosioKeHHH TOHHEAS TAYOGOKOro 3aM0XeHHS B OAHOPO-
HBlX 10 CEHCMHYECKOH JKECTKOCTH CKaJbHRIX TPYHTAX NPH HAAHYHH
IKCIICPHMEHTAJIbHBIX JAHHBIX BO3MOMXKHO YMeHbIUeHHe KOo3(p(PHUHEHTS

cedHemuyaoct A0 0,5%: npH ravouue 3aq0xkeHnus ToHHeas B 100 M »
gonee.
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3. JonyckaeTcss onpenessitb pacuyeTHbie CeACMHYeCKHe HamnpsXKeHHs
B MacCHBe II0 MacCOBOH CKOPOCTH KoJeOaHuH 4YacTHI, IPyHTa, B COOT-
BETCTBHH ¢ NPHJIOKEHHEM 2.

3.14. Ilpu pacuere HA NPOUYHOCTb JE€MEHTOB KOHCTPYKLHH H
OCHOBAHHH TOHHEeNEeH MOMHMO KO3Gh(HIHEHTOB YyCAOBHH palboOTHI,
NMPUHUMACMbBIX IJIsI KOHCTPYKUHH, 3KCIAYaTHPYEMBIX B HECEHCMO-
ONMacCHBIX pauonax, BBHIYy KDAaTKOBPEMEHHOCTH JE€HCTBHS CEHCMH-
YeCKOH HATPY3KH U B 3aBHCHUMOCTH OT MaTepHaga KOHCTPYKIHH
H COeIUHEHHH M THIA OCHOBAHHU BBOJAHUTCA AOIMOJHHTENbHBIA KO-
SPPUIHEHT YCJOBHUH PaOOTHl Myp, ONpEJesiEMBIli B COOTBETCT-
Buu ¢ ryasoin CHull no crpourenncTBy B CEHCMHUYECKHX
pPaHOHAX.

3.15. PaccuuTbIiBAIOT 3aMKHYTble MOHOJIMTHBIE OOJEJIKH MpPO-
H3BOJBbHOTO OUYEPTAHUA TOHHEeJeH IJyOOKOro 3aJ/i0XKeHHsi B COOT-
BCTCTBHH C pasjesnoM 4, MHOTOCJAOMHBIE OOJEJNKH TOHHeJed Kpy-
[OBOTO OYEpPTAHUA-—C pasnesoM O, HaOpLI3rOeTOHHbIE OO0dEJKH
C aHKepaMH—cC pasienoM 6, Kpyrosbie 00JeNKH TOHHEJeH MeJ-
KOTO 3a/ioKeHHd~—C pasfenoMm 7, o01ej KM HEKPYroBOTO oyepTa-

HHSL TOHHEJIeH MEeJKOrO 3aJI0eHHSI—C pas3neqnoM 8 HacTosied
HucTpykuum,

3.16. Ilpu wnanuuuu Bokpyr o6aenkd ocaabJeHHOTO HJH
VKpenJieiHoro (Hampumep, ueMenTauyei, CMOJNU3AUHCH, OUTYMHU-
3aulied) CcJlos1 TPYHTA ¢ MOAyJAeM JAedhOopMaiuH, OTJHYHBIM OT
MOAYJs Je@opMauuyd OCHOBHOTO MAaCCHBA, a TaKxXKe CJ0s TPYyHTa,
3aKpeIIEHHOT0 aHKepaMH, pacyeT KPYroBhIX 00JeJJOK MPOBOAUT-
cd MO pasjeny o, a IJd pacuera HEKpyrosnlx 001e/IOK ompee-
JAs1€TCsT NMPHBEAEHHBIM MOJAYJb JedOopMalHUd NOPOA (HpHIOKE-
HHE 3), @ CaM pacuet NPOBOJHTCH B COOTBETCTBHH C pasmesioM 4.

3.17. Ilepeuens ajaropuTMoB H NporpaMM JAJs pacyeTa TOH-
HeJIeH Ha CeHCMHYECKHEe BO3JAEHCTBHS IIPUBEIEH B NPUJOKEHHH 4.

4, PACYET BAMKHYTbIX MOHOJIHTHBIX OBAEJOK
NPOHU3BOJIBHOIO OYEPTAHHUSA TOHHEJIER
FNYbOKOIo 3AJIO)XEHHUA

4.1. O0aacTtp NpUMeHeHHsT NOJOXKEeHHH HACTOsIUIero pasgena
XapaKTepH3yeTcsl CAeAVIOUIMMH YCJAOBUSAMU:

a) JAJiiHa IPOEKTHPYEeMOTO0 COOpPYXKeHHsI TIPEBOCXOAHUT ero
monepeyHbie pasMepbl He MeHee YeM B O pas;

0) rayOuHa 3aJI0XKEHHUst TOHHEe/sT MPEBOCXOAHT HaHOOJbUIHH
pa3Mep ero nonepeuyHoro CceuyeHus He MeHee yeM B 3 pa3sa;

B) JUIHHA YOPYTrHX BOJH CABHMra ¢ npeo0JajalollidM TMePHO-
J0M KOJieOaHHH YacCTHI TPpyHTa NMPEBOCXOXUT HAHUOOJbIUMH TOTe-
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peunbiii pa3mep BhpabOTKH He MeHee yeM B 3 pasa, T. €. Aedop-
MalHOHHbIE XapaKTEPHCTHKH MaCCHBA TPyHTA TAKOBbLI, UTO BHI-
NOJMHAETCH YCJOBHE

Egng
20 ¢ (1 + vp)

> D?, (6)

rae Eg—wmoayab negpopmauny rpyura (re/m?);
y—oO0bemMHas macca TpyHTta, T/M3;
T'y—npeobaagaomuii nepuon kosaeGaHuil yacTHlL T'PYHTA, C;
g—YyCKOpEeHHe CHJABI TAXKeCTH, M/c?;
D—HauGoablIvil TIONePeuHblit pa3Mep BbHIPAOOTKH, M.
r) He HMeeTcsl OJIN3KO PACHOJIOKEHHBIX COOPYKEHHH Ha pac-
CTOSIHUH meHee 2D.

4.2. TlosloKeHHsI HACTOAWIRTO pasjeda BO3MOXKHO HCHOJb30-
BaTh [Jisg HPUOJHXKEHHOrO pacyera HAOpLI3rOETOHHBIX OOHEJOK,
B TOM UYHCJAE€—B COYETAHHH HX C aHKepamH, NpH BbIIOJHEHHH
ycaoBuk 1. 4.1, a Takxke A0 paspabGOTKH cheinyasbHOH METOJAHKH
AJsi pacyeTa cOOPHBIX O00JEJOK TOHHEJEH rayGOKOT0 3a/0:KeHHH.

4.3. MaccuB rpyHra MopeJHpyeTrcss JHHEHHO-AeOopMHpPYe-
MOH, OAHOPOIHOH, H30TPONHOH Cpejol, MeXxaHH4YeCKHe CBOHCTBA
KOTOPOH XapakTepU3YIOTCH CPeIAHUMU BeARUUHAMU MOAyJAf [Je-
dbopmannu £y n kKoapdunuenra ITyaccona wvy,.

44. O0aeJKY pacCMATPHBAIOT KaK 3aMKHYTYIO0 KOHCTPYKIHIO
3aJ1a1IHOH TOJLLIHHBI M KOH(HUTypauuH, paboTawILyd B YIPYroH
CTaZHH B YCJOBHSIX TIOJIHOTO KOHTAKTa € MAaccABOM IO BCEMY
IePUMCTPY.

4.5. O0nenKy pacCUHTBHIBAIOT B YCJAOBHAX IJIOCKOH AedopMa-
ILIHY, T. €. paccMaTpuBaeTcad JMAEHCTBHEe celicMHUeCKHX BOJH, pac-
NPOCTPAHAIOMUXCH B INJOCKOCTH IIONEepeyHoOro CeYeHHUs Coopy-
JKEHHSI.

4.0. Pacyer 00ae/KiM NPOBOAUTCS 11a OCHOBAHHH OLEHKH HAaWU-
0o0.1ee HebOJAarolpPUATHOrO HANPsKEHHOIO <COCTOSHUS B KaXKAOM
HOPMAJIPHOM (paluanbHOM) ceueHUH o00JeJKH M3 BO3MOXKHBIX
npy JIOOBIX COUETAHUAX OJAHOBPEMEHHO AeHCTBYWOLINX Ha 004e!1-
Ky BOJIH CxKaTHS-PACTA2XKEHHs M BOJIH CIABHUra H JIOObIX HX Ha-
NMpaBJeHUsAX B NJOCKOCTH TONEPEYHOr'0 CEUEHHS COODPYKEHUS.

4.7. Ouenka Haunbo/ee HeOGIATONPUATHOrO HaNpPS2KEHHOr0 CO-
CTOAHHUSI B KaKA0OM HOPMAaJbHOM (pajHa/JbHOM) CEYEHHH NPOBO-
OHTCH NYyTEM OTLICKAHHA IKCTpPEMaJibHBIX 3HAUEHHH HOPMAaJIbHBIX
TaNFE€HUHAJbHBIX HANPAXKEHHUH ¢y B HAaHHOM CE€YEHHH H COOTBET-

CTBYIOLIIUX HM HaNpaBJE€HHUH PACIPOCTPAHEHHUS M CCUETAHHMN Nei-
CTBHUS BOJIH CKATHS-PACTSIXKEHHUs] U CJABHTA.
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4.8. HanpsaxenHoe cocrosHue OOHeNKH OT JACHUCTBHA HAJIHH-
HOM, TIPOU3BOJIbHO HANpPaBJEHHOH (B IIJIOCKOCTH MOMEPEYHOIO
CeYEHUs] TOHHEJsI) BOJHBI CXKaTusg (MPOAOJBHOH BOJIHBI) Ok
OonpeNensdioT Ha OCHOBAHHH pCIIeHUS IIIOCKOH KBa3HCTATHUECKOH
KOHTAaKTHOH 3aJayd TEOPHH YHPYIrOoCTH MAJA KOJbLUa HPOH3BOJIb-
HOH (POPMBI C OJHOH OCbI0 CHMMETPHH, MOAKPENJIAIOLIEr0 BbLIPE3
B JHHEHHO-IEPOPMHDPYEMOH Ccpelle ¢ NPYyrUMHU JaepOpMalHOHHBI-
MH XapaKTepHuCTHKaMH, palboTawllero COBMECTHO C OKpyiKalo-
HleH Cpelol B COOTBETCTBUU C pacCueTHOH cxeMOoHl (puc. 2).

Puc. 2. PacuetHaa cxema K onpejgene-
HHIO HaNpAXEeHHOro COCTOAHUA ob6aes-
KU OT NPOJOJBHHEIX CEeHCMHUECKUX BOJIH

Hanpsxennoe cocrosgHue Ha OeCKOHEUHOCTH NMPHHHUMAIOT CO-
raacHo 1. 3.13 B BUJe

] . Y

P = chCITO, S~ . ’ (7}
2 i 1——*"30

roe k.—K03(pOdOHUHEHT CeHCMHUHOCTH;

C;—CKODOCTb DAaCHPOCTPaHEeHHs VYIPYruxX BOJH CKaTHA

(pacTsAKeHHS), ONpEAeNSIOAsCad HeloCPeACTBEHHBIMIU
H3MEpPEHHUSAMHU HUJM BbIYUC/AeMad N0 (popmyJie

— bog l——-Vo ) .
c‘"']/ M) (1—2%) ° ()

[ITpuMevanne., [lad npeaBapHTeIbHbLIX pPacyeTOB JONYCKEeTCH
HCHOJbL30BATh AAHHble NIPHAOXKeHHS 1.
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4.9. HanpsizkeHHoe COCTOsiHHe OONEJKH OT JAEHCTBHS JJHH-
HO#, HanpaBJE€HHOH MO IMPOH3BOJbBHBIM YIVIOM ¢ K BEPTHKAJb-
HOH OCH CHMMETPHH BbIpAOOTKH BOJIHBI CABHra (TOIllepeuHol BOJI-
HBI) Ocpp ONPEAGNSIOT HAa OCHOBAHHMH PEIIeHHs KBa3HCTATHUECKOH

KOHTAKTHOH 3ajayH, pacyeTHass cXeMa KOTODPoil NpuBeleHa Ha
pHC. 3.

Puc. 3. Pacuyerdas cxema K olpelede-
HHIO HAanpsAXEeHHOro coctodHusdg oOjei-
KH OT NONepeutuiX CeHCMHYECKHX BOJIH

Kacarte/bibi€¢ HamnpskeHuss HA OECKOHEYHOCTH B COOTBeT-
CTBHUHU € 1. 3.13 UMeloT BeJTHYHHBL

Q= 5= keyeaTo, (9)

rje Co—CKOPOCTb pACnpoCTpaHEHHsa  YyOPYTUX BOJIH  CABHra,
' ofnpeenseMas no gopmyse

-

I's S
1/ _ Eog
= 27(1+%)’ - (10)

11T 10 JaHHBLIM NPUHJI0XKeHud 1.

4.10. IKcerpeMaapHple 3HAUYEHHsT HANpAXKeHHH o, oOlpeae-

JSIOT HAa OCHOBAHHH pelleHHs CAEAVIOIIHX YPaBHEHHH NJs KaxK-
A0T0 HOPMAJBHOIO (paanasbHOrO) ceyeHuss o6e1KH

da

0 ggo

0, —==0, (11)




/e
(12)

Ooen)» Obreas) —COOTBETCTBEHHO HOPMAJIbHbIE  TaHTEHLHAJbHBIE

HaNmpsAXKeHUs: B JAHHOM CEUEHHH OOHEJKH OT JEeHCTBHS BOJIHEI
C}KaTHA H BOJIHBI CHBHra, HanpaBJEHHBIX IIOJA YIJIOM @ XK BEpTH-
KaJbHOH OCH CHMMETPHHU BLIPabGOTKH.

B pesyabTate pelieHHs YKa3aHHBLIX ypaBHeHHH (B KauecTBe
Oy NPHHHUMAIOT HX BLIpaXKeHHs HAa BHEIUHEM H Ha BHYTPEHHEM

KOHTYpE IONepeyHoro ceueHusi oOAeNKH) MNOJYyUaloT YyeThipe 3Ha-
yeHHUST HAMpPsSiX)KeHHH ¢ B Ka)KJOOM CeYeHHH. 3aTeM JJid KaxkAoro

CeyeHHs] KOHCTPYKUHH ONpeAedsioT Te COUueTaHHs NEHCTBHsS BOJIH
01 WJIH Gg H Te YIJbl HX NAJEHHA a;, A2, KOTOPbie COOTBETCTBYIOT
HauOONBIIUM CXKHUMAKOIIHM (OTpHLATENbHBIM) H HaubOIBIINM
pacTArdBaIoIUM (NIOJOKHTENbHBIM) HATPSIKEHUAM O .

4.11. HaunGoapmue cxKHMaple H pacCTATHBAOUIHE HaMp#A-
JKEHHSI Oy B KaXXJIOM CEYEHHH NPHHHUMAIOTCS 3a pacuerHble. YcCH-

auss M u N, COOTBeTCTBYIOLLIHE ITHM HamNpPSKEHHAM, BLIYUCASAIOT
JJS KaXJIOTO CeUeHUs HMEHHO IIpH TeX COUeTaHUAX IEeHCTBUSA
BOJIH pa3HOro Xapakrepa H TOM HX HAlpaBJE€HHH, NMPH KOTOPHIX
NOJIYyYEHBl 3KCTpeMaJibHble 3HAUEHHs HaNpAXeHHH o.

4.12. Ecov o0HesKa He NpUHAaHKepeHa K TPYHTY M IIPOCKTH-
pyercss ¢ ponyiieHHeM oOpasoBaHHust TPemiHH, TO 3a pPacCyeTHHIE
NpUHHMAT 00e 3mwopbl yeHaun M u N, coorBercTByloliye HaH-
OO0JIBIIMM CXKHMAKIIUM M PACTATUBAIOLLIHM HANPAKEHUAM J,.

4.13. Ecan 001enky npoektHpyotr 6e3 AONMYIIEHHS TPEUlHH
M €CJH OHA JpHaHKepeHa K I'PYHTY HJH BBINOJHEHa M3 HaOphI3r-
0eToHa, TO 3a pacCyeTHble HA CXKaTHe Il pacTs:xKeHHe MPHHUMAIOT
3MOPH VCHIAHA M 1 .V, COOTBeTCTBYyIOLIHME HANPSIXKEHHAM 0y,

MaKCHUMaJIbHBIM 110 aO0COJIOTHOH BeJIHUKWHE, B3sIThle CO 3HAKaMU
KIJTIOC» H KMHHYC».

4.14. Pacuetnble 3mopul yeuaud M u N CyMMHPYIOT C YCH-
JUAMH OT APYrHX BHAOB MAEHCTBYIOLLHX HArpy3oK H HCIOJb-
3YIOT IJisd NPOBEPKH NPOUHOCTH CEeUeHHH Ha CKATHE H Ha pac-
TAXKEHHE. | '

4.15. Pacyer Kpyrosbix 004eqoK NPOBOASAT MO AaJrOPHUTMY,
TIPUBEAEHHOMY B IPHJIOXKeHHH O, pacuer 001es oK HEKPYroBOro

nonepeyHoro CeuyeHHs TPOBOASAT IO aJTOPHTMY, NMPHBEAEHHOMY
B NIPHJOXKEHHH 6. -
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5. PACYHET MHOTOCJOHHBIX OBJAEJAOK TOHHEJIEN
KPYIroBOI'O OYEPTAHMUH

5.1. Tlonoxkenua Hacrosulero pasjena cjejlyeT HCI0Jb30-
BaThb JMJisI pacuéTra MHOTOCJOHHBLIX OONeJOK TPAaHCHOPTHBLIX TOH-
HeJICH KPYIJIOro MOMNEepedyHoro ce-
YeHHs TyyOOKOIO 3a/JI0OKEHHA H
CTBOJIOB B YCJIOBUSIX, VKA3aHHBIX
B I 4.].

0.2. Meroauka pacuyera
OCHOBLIBAETCS ~ HA  HCXOHHBIX
MPEANOChIKaX, VKAa3aHHBIX B
nm. 4.3—4,6, 4.8 u 4.9.

Pacuernass cxema mnokaszaHa
11a puc. 4 u npexacrasasger cobon
MHOT'OCJIONHOE KPYroBO€ KOJIBbILO,
HAapPYXKHBIH CJOH KOTOPOTr0 MO-
AeMHpyeT MaocHB rpyHra. Pa-
AUYC T'PYHTOBOTO cjaos K, TMpH-
HHMaeTcss paBHBLIM rayOHHE 3a-
T02KeHHUS BbIPaOOTKH.

PacueTHbie HallpaXKeHus,
[IPDHJIOKEHHbIE K BHEIIHEMY KOH-
TYPY CeYeHHsT TPYHTOBOTO CJIOA,

94

Puc. 4. Pacuernasg cxema K onpe- onpeneadiorT no gopmyaam
JENeHHI0 HaupsizKeHHOTO0 COCTOA -
HHSL MHOrocaofinoft o6nenku p=pg+ p2 COs 20,
. 13}
g=gy5Iin 20, (15)
37ech
- p V (3-— 4vy) (I — 2v)
p{} 2(]___.\,0) ! pi&""" p Q(l‘—“#g) (]4}
g2=—Pa.

Beauunna p onpenensiercda coriaacuao m. 4.8.
0.3. JKCTpeMaJsibHble 3HAYEHHUS HalpsKeHHH o, HA BHEUIHEM

H BHYTPEHHEM KOHTypax KaxkIoro cjoss 00aeJKH HMewT MEeCTo
npu 3HayeHnax O=0, 8=90°. Haubonabiiue cCKUMAIOUHE H
pacTAruBawIue HANPAMKEHUS 0y B YKa3aHHBIX CEYEHHAX NPHUH-

MAaOT 32 pacyeTHHIE.
[IpoBepka MPOUYHOCTH CJIOEB TPOH3BOAUTCSA B YIPYTro#d CTaAuH.
PacueTHble pacCTACHBAIOLIHME HANPSXKEHUS HENOCPEJCTBEHHO
CPAaBHHUBAIOT C pacCyetrHLIM COIPOTHBJEHUEM MarepHanaa o00-
TeJAKH.
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[IpoBepka mpoyHOCTH MaTepHaJa O004eJIKH Ha cxKaTHe Hpo-
U3BOJAUTCA C YyueToM OOBeMHOr0 HANPSAMXKEHHOTO COCTOSIHUSA IO

popmyJe

F—sing | -
5 — ———Ta | <R . 1o
b 1+sin o 4 Rnp ( )

Tjle o,—pacueTHble pajUaJibHble CXKHMAIOLUIHE HaNnpsaXeHHd
B paccMartrpH3aeMOM CeYeHHH (IpH pacCTAPHBAIOUIHX
pagHaJbHBIX HANpPsKeHUAX B QOPMYJY NPENCTABIAETCS
g,=0), cM;

(—YyTOJl BHYTPEHHEIo TpeHus MaTtepHaga oOIeNKH, rpa,u,
Ryp——pacueTHOe CONPOTHBJECHHE MaTepHana obaenku (nmpHs-
MeHHasl TPOYHOCTB), Kre/cM2.

0.4. Ecau npoektupyemasi MHOrocjaodHass o0aenka rpuaHke-
peHa K TrPYHTY, TO 3a paCyeTHOe NMPUHUMAIOT MAKCHMAaJbHbIE IO
a0COTIOTHOH BEJIMYHHE HANPAXKEHHA Oy, B3AThble CcO 3HakKaMHu

«ITKOC» U «MHUHYCY.
5.5. PacueTHble HaNpsi:KeHHS Oy CYMMHPYIOT C HaNPSIKEHMUS-

MH OT APYrHUX BHIOB JEUCTBYIOILHX HArpy30K H HCIOJAB3YIOT
JJI TPOBEPKH NMPOYHOCTH MaTepHasa OOJEJKH NpH DPA3NUUHBIX
COYCTAHHSIX Harpy3oK.

0.6. Pacuer MHOroc/ioMHBIX O0J€/J0K NPOU3BOAHTCS MO aJro-
pUTMY, IPHBEEHHOMY B NIPHJAOXKEHHHU 8.

6. PACHET HABPbBI3I'bETOHHDBIX OBAEJOK C AHKEPAMH

6.1. TlpeaBapurenbHbiii BbIOOP KOHCTPYKUHH H Ha3HAYCHHE
1apaMeTrpoB HAOpnI3rOeTOHHOU o00ne/dKH ¢ aHkKepaMHd (IJHUDI
AHKEPOB, pAacCCTOTHUA MEXKAY HHMH, TOJIMIHHLI HAaOpbi3r6eTOH-
HOTO MOKPLITHA H T. 11.) IPOHU3BOAAT Ha ocHoBaHuu HHcerpykuuu
10 NPHMEHEHHI0O AHKePOB H HAOPBI3rOeTOHA B KdyecTBe BpeMeH-
HOM Kpend BHIpaOOTOK TpaHCnopTHBIX ToHHened (BCH 126—73
MuUHTpAHCCTPOH).

[Ipounocts 00neaKH MPOBEPSAIOT pacueTOM C VUCTOM CeHCMHU-
YeCKMX BO31CHCTBHH B COOTBETCTBUHM ¢ Iit. 6.2 H 6.3.

6.2. Habpuiar6eToHHyto KpyroByw o0O6JeJKy C aHKepaMu
pacCMaTpHBAIOT TPH pacueTe KaK MHOTOCJOHHYIO KOHCTPYKIHIO,
B KOTOPOH BBIACJAIOT CJAeAVIOUIHEe CJIOH:

CJOH TIPYHTA, 3aKpelvVIeHHBIH aHKepaMHu, TOJUIHHA KOTOPOTro
npuHuMaercsa pasHod 0,8 [, rae [—AJHHA aHKEPOB, M;

cJoi HaOph3rOeToHa, apMHPOBAHHBIH CETKOH, CTepXKHAMHU
¥ T. M., NIPHHAMAEMbIH paBHBIM TOJIIIHHE apMaTyphi;

cJ10H coOCTBEHHOro HaOpLI3arbeToHa.
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Pacuer 0O0A€JKH NPOHU3BOJAUTCA B COOTBETCTBHH C pas,j\e-

JIOM O.

[Tpumeuanue. Moaynp HNedopMauud clos TPYHTA € aHKEpaMB
NpHHHMAIOT paBHHIM [,2E,, rae Eg~—moayab aedopMaliu rpyHTa.

6.3. HaGpbeI3ar6eTOHHYI0O HEKPYroByK OOAENKY C aHKepaMu
pacCYUTHIBAIOT B COOTBETCTBUH € pasfejoM 4 KaK MOHOJHTHVIO
3aMKHYTYI0O KOHCTPYKUMIO (C TOJUHHOH HaOpHI3rO6ETOHHOIO IO-
KPBITUA), IpHUeM JJI MacCchBa NPHHHUMAIOT 3HaueHHe NpUBe-
JEHHOTO MOAVYJIA AeopMalHu E0 onpeneaseMoe 10 INPHI0-
JKECHHIO 3.

7. PACHET KPY¥TI'OBbLIX OBAEJOK TOHHEJIEHN
MEJIKOTO 3AJIO)KEHUA

7.1. Pacuer npousBOAUTCS HA OCHOBAHHM pPCLUGHHS AHHAMH-
YeCKOH 3aJlaul O TIONEPECUHDLIX KoJeDaHHSIX CTepXkHEeBOU CHCTEME,
COCTOAIIEH U3 YIPYrOCOGTHHEHHLIX MeXKAY CcoO0OH 3JeMEeHTOB,
B JINHEHHO-Je(OopMUpYyeMOl cpene (puc. b).

SIS ISTRSIAISHAS IS

“x

= o

|
!
|
|
l
f

Y

Puc. 5. Pacuerhass cxemMa K OIpene/eHHIO

HANPSKEHHOID COCTOSIHHSL OOZEeJKH Toj

JEUCTBHEM  TNONEPeyHOro JIMHAMHUYECKOTro
BO3J€HCTBHS

7.2. B KayecTBe BHRIIHEH HATPY3KH NPHHHMACTCH BO3ACHCT-
BHe, HalpaBJieHHOe NEePHeHAUKYJISIPHO NPOJAOJIbHOH OCH TOHHEI,
ABJsA0LIeCCs CJACACTBHEM T'OPH30HTAJBHOIO NepeMelleHUss TPYH-
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Ta BO BpeMeHH (MMIyJbCHBHAS HArpy3Ka, CHHycoujaaJabHas Ha-
rpy3Ka, akcejgeporpaMma u T. 1.), Ug(?).

7.3. JKeCTKOCTh y3JI0B COeIUHEHHH 3.1eMeHTOB (6/0KOB) 00-
AeJKH MeXOy COOOH XApaKTepusyercss KOIPPHIHEHTOM A, KOTO-
pPbii SBJSICTCS OTHOIIEHHEM JKECTKOCTEH IIONepeyHoro Ce4eHHs:
yv3.Ja U Marepua.ia o0J1eJK4.

3HaueHne Kosdduuuenrta A caeayer INpHHHUMATbh AJd LIap-
nupHoH obnenku 0,3, aas cO60pHOil 00/1e/IKH C MEpPeBA3KON 1IBOB
H IOpH HaJ uuuu OO0JTOBBIX coenuvHeHUH 0,0, st MOHOJUTHOH 00-
geqaku 1.

7.4. Hopmaabubie (W) U TanreHuuaJsabphusie (V) nepeMelneHus
TOUEK CpeAHeH JUHHH NONEepPEeUuHOro CeueHHust o0JeJKH H COOTBET-
cTBylomHie MM Harubampinpe MoMeHThi M H NPOJOJbHBIE YCH-
nug N onpenessioress IO aJropuTMy, NPUBEIEHHOMY B IIPHJIO-
KEHHU. Y.

8. PACYHET OBAEJIOK HEKPYIOBOI'O OHEPTAHHUSI TOHHEJIEH
MEJIKOT'O 3AJMOXEHHUA

6.1. TpeboBanus Hacrosuero pasiena pacnpoCcTpaHdTCy
Ha pacyeT O0JesJ0K TOHHEJEH HeKPYyroBOro OUYepTAHHUs] MEeJIKOTo
3aJ10KeHNA UJIH UX YYACTKOB NPU PACCTOSHHM OT IIEJbII'H CBOJA
JI0 TIOBEPXHOCTH He OoJee TpexX HauOOJBIIUX NMONEPEUHBIX pasMe-
POB TOHHeJIS. - |

8.2. llopanok  pacyera onpepenserci B COOTBETCTBHH
c nmn. 3.3 u 3.4.

8.3. Harpy3ku Ha 0O0JeJIKy ONpPEAC/SIOT Pa3dejgbHO HJSI BED-
THKAJbHOIO W TOPU3OHTAJBHOTO HANPAaBJEHHH CEHCMHUECKHX
BO3JEHCTBUH:

a) TOPH3OHTAJbHYI0O M BEPTHKAJBHYIO COCTABJSIIONIHE Celi-
CMHUYECKOH Harpys3kud OT cOOCTBEHHOTO BeCa O0JeJKU BHIUHCJSIOT
10 hopmyae

SH:QHkC! (16)

rie Q—Bec 3JjJeMeHnta 00JeJKH, OTHECEeHHbIH K TOUKe R

§) HHTEHCHBHOCTbL TIOPHU3OHTAJBHOIO HHEPLUOHHOIO JaBJie-
HHA TPYHTa Ha 00JeAKYy B npenae’lax BbICOTBl CTEHBI OOHEJKH
OTIPEee 0T 0 (POpMYyJIe

Y

Pery) == PyRotg (45D+ _5') ’

/

rie p,-—akKTHBHOE JaB/JeHHe IPYHTA, Kre/cm?;
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B) TOPH3OHTAJbHYIH COCTABJSIIOWIYIO HUEPUHOHHOH Macchl
rpyHTa 3aChIIKH HAJ TOHHE/JAeM B IipeAenax mnpoJera BbIpabOTKH,
NPHAOKEHHYIO K BepXHeH uyacTu oOjaenky, onpeneisdior no ¢op-
MyJie

Pc :\’Hlf:

rae [—iuuupuHa BeIpaboTKH, M;
H—paccrosinue OT JHEBHOH TIOBEPXHOCTH, M;
[—Ko3(pULHEHT TpeHHUst TpyHTa 1o obHeKe.

') HHTEHCHBHOCTb BEPTHKAJbHOH COCTaBJASIOWEH g2 omnpe-
JeJA0T o GopMyJaam

g®" =yHk, (ot Beca nmojHoro croada Hipyura

HaZx TOHHEIEM )
WJTH

T =yh k., (IpH BO3MOXKHOCTH CBOLOOOpaA30BaAHHA,
rae h;—BbICOTA CBOJAA).

8.4. IlpousBoaurca pasjgeabHOe CyYyMMHPOBAaHHE TOPHU3OH-
TAJIbHBIX CHJA OT COOCTBEHHOrO BeCa M HHEPIHOHHBIX MacCC T'PYH-
Ta (nepBoe cOYeTaHHE) H BEePTHKAJIbHBIX HArpPy30K OT coDCTBeH-
HOrO B€Ca M HHEePUHUOHHBIX MAacC rpyHTra (BTOpOE coueTaHue),
BLITOJHACTCH JABAa CTAaTHYECKHX pacuera Mo MepPpROMY H BTOPOMY
COUETAHHIO H NPOBEPHAETCH NMPOUYHOCTL CEUEHHH O0MeJKH.

9. NPOEKTUPOBAHUE TNMOPTAJIOB
W NPHNOPTAJIbHBIX NMOAMNOPHBIX CTEH

- 9.1. KoncrpyupoBaTh M pacCCUMTBIBATH MOPTaJdbl  Cleyer
B COOTBeTCTBHH ¢ TpebGoBanusiMd raasbl CHull nmo npoexkrupo-
BAHHIO KEJe3HOJOPOXKHBIX M aBTOAODOXKHBIX TOHHEJ e, TNop-
TaJbHBIX TOANOPHBLIX CT€H B COOTBETCTBHH ¢ TPeOOBAHUSAMH
HOPM TIO MPOEKTHPOBAHUIO MOANOPHBLIX CTEH AJS TPAHCHOPTHOTO
CTPOHTEJbCTBA, YKa3auuMdaMu pasjeta 3 ¥ JaHHOTO pasjena Ha-
crodued MucTpykinu.

9.2. TlopTaab TOHHEMeH B CEHCMHUYECKHX paloHaxX B 3aBHUCH-
MOCTH OT KDYTH3HBI OTKOCOB, TPEUIMHOBATOCTH, KpPenocTH H
VCTOHUUBOCTH TI'DYHTOB CKJOHA TOPHOrO MacCHBa, a TaKXKe (O-
CTOAHHUA TOIXOJA0B K TOHHEJI PEKOMEHAVETCs MPOEKTHPOBATH
BPE3HBIMH, HAKJOHHBIMH ¢  JOOOBOH  MOJNOPHOU  CTCHOI
(puc. 6,a, 6) HAU BBLIHOCHBIMH € HCKYCCTBEHHOH 3aCBLINKOH AJis
YVIIOTaXXUBAaHUAg 1000B0Oro otrkoca (puc. 6,8) B cjayyae HEYCTOM-
UHBOCTH CKJIOHOB.
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9.3. Tlopraanl TOHHRJEH C.aedyeT NPOCKTHPOBATb, Kak Ipa-
BHJIO, XKe1e300eTOHHBIMU., [lonyckaercss npuMeHeHHe OCTOHHBIX
MOPTAJ0B Ha NJOHIAAKAX CEMCMHUUHOCTLIO He OoJgaee 7 6a/iioB
IPH YCTOHYHUBBIX CKaJBHBIX I'PYHTAX. /[000BbLIe NMOANOPHBIE CTEHBI

f

-+ I
i-'l' "‘
llllll

)

4

Puc. 6. KoHcTpykunu mnopraJsioB ToHHEJeH B celicMuye-
CKHX DaHoHaX:

a@—BpPe3HoOH; 6—C HARJOHHOI J0OGOBOH INOAINOPHOI CTEHOl;
8—BBLIHOCHOII

CleAyeT KOHCTPYHPOBATHL M3 Kejge3zo0eToHa ¢ YCTPOHCTBOM
Orpa’XAaLICro mapanera, BO3BbIUIAIOLIETIOC HAM MOBEPXHOCTHIO
OTKOCA He MeHee ueM Ha | M.

9.4. IlpunopranabHble HNOANOPHBIC CTEHbBl MOTYT BBINOJHATHCS
KaK H3 XkKeje300eToHa, Tak u U3 6eToHa.

9.5. Ilpn Ha3HaueHHU pacCHoOJOKEHHsI NOPTAJOB BBLICOTY NOA-
MOPHBIX CTE€H Yy OTKOCO3 INPHNOPTAJbHBIX BLIEMOK CJeayer TpH-
HHMAaTh N0 AaHHbiM Taba. 2. [IpH HeBO3MOXKHOCTH BHLINOJHEHHS
TAKHX TpeOOBaHHH HeoOXOAMMO VNOJAXKHBATH OTKOCH HJH BHI-
HOCHTh MOPTA.I.

0.6. [lna noanepauuag OTKOCOB IPHNOPTAJbHBX BBIEMOK
B 3aBHCHMOCTH OT HCIHOJb3YEeMOT0 MaTepHasa U xapakrepa Ha-
KJOHA TMOBEPXHOCTH, a TAKXKE BLICOThI CTEH CJeJyeT TPUMEHSATH
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MaccuBHble OeTOHHBIE H OO0JerdyeHHble Keae300eTOHHbIe KOHCT-
DYKILUH MOJXIMOPHBIX CTE€H. THI NPOEKTUPYEMOU CTEHBI, €€ KOHCT-
PYKIHIO H pasMepnl CI1eayeT Ha3HayaTh HAa OCHOBAHHH TEXHHKO-
3KOHOMHUUECKOI0 aHaJiH3a BAapHAHTOB, COCTABJAEMBIX C YUETOM
MECTHBIX UHIKEHEPHO-Ie€OJOTHYECKHX, MEeP3/J0THO-TPYHTOBLIX, CeH-
CMHUYECKUX U APYIiHX YCJIOBHH.

Tabaunua 2
MartepHnaan PacyeTHass ceHCMHUY- | _—
NOAMOPHBIX HOCTh IJIOLLANKH, BthOTgTeEo,ufimmhm
CTEH 0anJsl | .
7KenezoberoH S (9
9 10
beroH 8 19
9 8

9.7. IlpunopraJjbuble IOANOPHLIE CTEHBI CJAEAVET pPasiedisiTh
Ha JJIMHE CKBO3HBIMH BeDTHKAJbHLIMHM IIBAMH (BKJAwOYasg (PYH-
JaMEHT) Ha CeKUHH pasMepoM He OoJiee 15 M, a B paHoHax Ceu-
CMHYHOCTBIO 8 M 9 bannos—ao 10 M.

[IIBer caenyer pacmnojarath Tak, uToOBl TI0AOHIBA KaxKIOH
CeKIIMH Onupaacb Ha OAHOPOJHBLIK (1O CTEeNeHH CKHUMACMOCTH)
'PYHT.

9.8. Ilpu pacyere HOPTAJOB U MNPUOOPTAJBHBEIX IMOANOPHBIX
CTeH Ha YCTOUYHBOCTH IIPOTHB ONPOKHUIABIBAHHUS C YYETOM CEH-
CMHYECKOTO0 BO3JEHCTBUA KO3(PPHUIHEHT YCJAOBUH pabOTH NpH-
HUMAalOT JJ9 CeueHHHu: a) O2TOHHBIX KOHCTPYKUMH—O,79;
6) no nogowBse QPYHAAMEHTOB MEJKOr0 3aJ0XKeHHS JAJiS IPYHTOB,
CBSI3AHHLIX C KO3(bhuumuedToM KoHcucteHuun B<<0,25—0,75;
0,25<B<0,00—0,55; B>0,50—0,40; ckanapubix—0,75, 1ecBsa3-
HBIX C Pa3HOU CTEIEHbIO BJIa}KHOCTH-—O DO, HECBA3HBIX, CpeaHeH
miotTnoctu—~0,40.

9.9. B panonax cedCMHYHOCThIO 9 6aJ/LIOB A5 NpegoTBpalie-
HUS HeOJ1aronpUATHOrO BJMSHHS MNOAATJAUBOCTH OCHOBaHHS HA
CEHCMOCTOHKOCTh IIPHUIIOPTAJNBHOU IMOAMOPHON CTEHKH CJeayeT
(PYyHIaMEHT CTeHKH NOBOAUTH A0 CKaJbLHOTO HJH TMOJYCKAJbHOTO
TI'PYHTA HJIH HCKYCCTBEHHO VIJIOTHAThH OCHOBaHHE.

9.10. BHyTpeHHel rpasuu NpUNoOpPTaJbHOH CTEeHHI CJAEAYEeT IpPHU-
1aBaTb HAKJOH B CTOPOHY OTKOCA BLIEMKH.

9.11. Jipenaxnpie ycTpoHCTBa A5 OTBOAA BOJABI MH3-3a IIPH-
IIOPTAJAbHBIX IMOANOPHBIX CTEH CJeAyeT HPOEKTHPOBATbH B COOT-
BETCTBHH C TPeOOBAHUAMH HOPM I10 NMPOEKTHPOBAHHIO MOANOPHbLIX
CTeH O] TPAHCHOPTHOrO CTPOHTENBLCTRA.
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0.12. Tun HUXKHero CTPOEHHs NYTH, IPHUMEHAEMBIH B TOHHE!E,
C1e/lyeT NMPeyCMaTPHUBATL M 32 NPENEJOM NOpTasia Ha paccTos-
HUH He MeHee 10 M.

10. OPTAHU3AUUA HH)XEHEPHO-CEACMOMETPHYECKOH
CJAY)bbl HA TOHHEJAX

10.1. OcHOBHBLIM Ha3HaueHHeM CO3JaHUsl WHIKEHEPHO-CEUCMO-
METPHYECKOH CJYXKOBI Ha TOHHEJAX $ABJAETCA NOJIyueHHe KOJIH-
YECTBEHHBIX [AHHBIX O mapaMmerpax KoJeOaHHH KOHCTPYKILHH
TOHHEJEH H OKPYZXKalWero rpyHTOBOr0 MaCCUBa IJIs HCIOJIB30-
BaHUs 3THX JaHHBIX IIPH MPOEKTHPOBAHHH aHaJOTHUYHBIX KOH-
CTPVKILHH.

10.2. Ilporsa:xkennbie TOHHENM B palHOHAX CEHCMUYHOCTBIO
8 banyoB u 0oJiee O0OOPYAVIOTCA HHXKEHEPHO-CEHCMOMETDHYECKH-
MH CTAHUHUAMH OJiA 3aluCU CMElleHHH, CKOpOCTeH H YCKOPEHHH
9J€MEHTOB O0JeJIKH U OKDPYXKAIOUIero MacCCHBa BO BpeMs 3eM.e-
TPACEHHH.

10.3. IIpoekT wuHKEHEepPHO-CEeHCMOMETPHUUYECKON CTaHUUU JOJ-
JKeH HMeTh OOIIYI0 CXeMYy pa3MelleHUs] H3MEePHTEJbHbIX NYHKTOB
U PEFUCTPHPYIOLIEr0 KOMIeKCa, MOJHBIH nepeueHb oOOpyaoOBa-
HUSA M NpHOOPOB, CTPOUTENBHYIO YaCTh, BKJWOUYAOULYIH padouue
yepTeXXH pa3MelleHUs H KpemieHus npubopos, BCIIOMOTATENb-
Horo obopymoBaHus, KalOeJbHblX JHHMH, a TakKxke YepTeXH
OCHOBHBIX H BCIIOMOTATEJbHLIX MOMEILeHHH.

10.4. O06mnit MopsANOK NPOCKTHPOBAHUS U YCTAHOBKH CEUCMO-
MeTpHuYeCKHX NMpubopoB u 0O0OPYAOBAHUSI Ha HHIKEHEPHO-CEHCMO-
METPHYECKAX CTAHIMAX PErJIaMeNTHPYIOTCS HHCTPYKUHMAMH IO
OpraHu3anuy CTAaHUHH HHXKEHEPHO- ceHcmomeTqueCKOH CYKOHBI
IJsT perucrpanuy kosebaHui 3naHUH U COOPVKEHHH NpPU 3eMiie-
TPSCEHUSAX.

10.5. TIpoekTHpOBATL HHXKEHEPHO-CEHCMOMETPHYECKYIO CTaH-
U0 CJAEAVET MO0 TeXHUUYEeCKOMY 3aJanuio, ¢ 00fA3aTejibHLIM CO-
rJ1aCOBaHueM Opranusalnyeld, Ha KOTOPYIO BO3Jjaraercd sKCIIya-
TAllUA CTAHIUM.

10.6. Kaxkpasa HHKEHEPHO-CEHCMOMETPHUECKas CTaHUuA Ha
TOHHEJIAX JIOJI)KHA UMETh, KakK MUHHUMYM, TPH HU3MEPHTEIbHDBIX
IYHKTAa—Y MOpTaJa, B TOHHEJe W HaJ TOHHEJeM B MeCcTe HaMu-
OoJibllIel TJIYOHHbBI 3aJ02KeHHUSA TOHHEe/IS.

boabmioe KOAHUECTBO KOMIJIEGKTOB CEHCMOMETPHUECKOH arl-
napartypbl MOXKeT OBbITb 3aNPOCKTHPOBAHO U YCTAHOBJEHO B TOH-
HeJadX, NepeceKarlUx HAIaCTOBAaHHUSI TPYHTOB PA3JIMUYHOH CEH-
CMUUYECKOH KECTKOCTH, NpH HaJH4YHH [JEHCTBYIOUIMX TEKTOHHYE-
CKHUX MOJBHXKEK H B APVIHUX CIAyUasiX HA OCHOBAHUH CIELHAJIbHOTO
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TEXHHKO-3KOHOMHYECKOIO H CEHCMOJ0rHyeckoro o00CHOBAHHS
IIPOBEIEHHOTO Ha CTaJAHH TEXHHYECKOI'O NPOEKTa.

10.7. B usMeputesbHOM INYHKTIE B TOHHEJEe OJLHOBPEMCHHO
JOJXKHBl  (DHKCUPOBATLCHA KOJieODaHUS 3J1CMeHTOB O00JeIKH H
OKPYZKalollero Maccuaa.

10.8. Ecann ToHHeNb HMeeT HEeCKOJbKO THIIOB KOHCTPVKIHH
0O eJIOK, 1eaecoo0pasHd YCTpauBaTh U3MEPHTEIbHbBIE NMVHKTHL Ha
KaxJa0M TUle 00aeoK.

10.9. CeiicMOnpHeMHUKH YCTaHaBJHBAIT Ha paOOuYHX IJ0-
agKkax, HOpeACTaBAAIOMMX CcO00H ropH3OHTaJabHblE OeTOHHbIE
[IOCTAMEHTHI, KECTKO HNpHKpenaseMble K o0faenke (AJaa (UKca-
ILHH  KoJebGaHuH oO0xenku), u 3araybasemble Ha 0,0—1,0 M
B I'PYHT (/151 QuUKcauud KonebaHUi TPyHTA).

10.10. KoucrpyktuBHoe o(OpMJIeHHEe H3MEepPHTEJbHbLIX MyHK-
TOB AOJXHO 00ecrneydBaTh HaJeXKHOe COUJEHEHHE CeHCMOIIpUeM-
HHKOB C O0j1eIKOH H TPYHTOM, CBOOOAHLIA J0CTYyIl K npHOOpam
IJIT UX MOHTaxKa H HaJaJKH, HaAeXHVI0 3alluTy anmnaparypbl
OoT QUAbTpAIlMH BOIAbLI M MAaJEHHUS KYCKOB I'PyHTAa U OOJENKH, a
TAKXKe COOTBETCTBYIOULMH TeMOEepaTypHbIH H BJAXKHOCTHLIH pe-
KUM JJIS1 HOpMaJibHOU padoThl anmapaTyphl.

10.11. Annmaparypa AJ9 H3MepHTEJbHOTO II PErHCTPHPYIOLLe-
ro KOMIIJIEKCA COCTOUT M3 MAarHWTHO-3JEKTPHUECKUX M Tbe30-
JE€KTPHYECKIX CEHCMONDHEMHHUKOB (AAaTUUKOB) M OCUHJIIOIPA-
(>0B € raJbBaHOMETPUUYECKOH perucrpanuei.

10.12. Pacxoaer Ha nmpuobGpereHHe CeHCMOMETPHUECKOH arra-
paTypbl U Ha BBLINOJIHEHHE CTPOUTEJbHO-MOHTAaXKHBIX pabOT, CBA-
3aHHBIX C €€ YCTAaHOBKOH, JOJXKHBI NIPEAYCMATPHUBATLCH B CMeETax
HAa CTPOHUTEJbCTBO COOPYIKEHHUH.

10.13. Dkcnnyartauuio  ceACMOMETpPHYECKOH  anmapatTypht
B TOHHEJE CJIeAyeT OCYUIeCTBJSATh oA HAA30pOoM PabOTHHKOB pe-
THOHAJbHOW CEHCMOJOTHYECKOH CIyKOHI.



ITPJIOXEHWY



CKOPOCTH ceHMCMHYECKHX BOJH, HOpMaldbHble H KacCaTeldbHbie

Kare- Ko3db-
FOPHA CTenenb buny- G}?:’:M'
TD}'ﬁE} KDENnoCTH I'DYHTHI eHT Macca
TOB T'PDYHTOB Kpe- 3
CHull vy nocti Y, T/M
1
D o . - 1
- l
| B Buicuien HaunboJsice Kpenkhe, IVIOTHRIE I BA3KHE 20 {2.8—3,0
CTeleHH KBapuuTsl H  6aszanbThl. HcekaAlOyHTeNbHBIE |
KpenkKye 10 KPellOCTH APYrue rPyHTH
) *r
I1 OyeHp QueHb KpenkKHe TIPAHHTOBBIE, KBaplLEBBLIH 15 |2,6=2,7]
KpenKie nopgpup. QOuenb gpenkut rpanur. KpeMmuu-
CTHIH cJjaaHeln. Campie KpenkHe MECYAHUKY M |
H3BECTHAKH
111 | Kpenxkite TliorHble TPaHHT H TPAHHTOBLIE TPYHTHL 10 |2,5~—2,6
Oyenp Kpenkde [neCYaHHKH | H3BEeCTHAKH.
Kpenxu# xoHrjgomepaT. Ouyenp KpenkHe xe- |
JIe3Hble PYABI
IIa » Kpenkne uspectuakd. Hekpenkufi rpanur, 8 2,0 |
Kpenkye necuannkud. Kpenkuin mpamop. [lo-
aomiut. Kosuenann
IV | JloBoJabHO OOLIKHOBEHHBI necyaHHK, xKeJle3Hbie PYALI 6 2.4
Kpenkye
V Cpenneil Kpenkuit ramuucToifi  caanen., Hexpenknil 4 2,8
KPenocTH | mecyaHHK M H3apecTHSIK. MArkuii kouriomepar
Va To xke Pa3gooOpasuble Hekpenkue caanunl. I1iaor- 3 | 2.5
HBIH MEepresb '
%
Vi Hosoapio MsargHit caanenr, Markuft uasectusk. Med, 2 2,4
MSITKHE KaMeHHad COJb, THIC, MEepP3Jnfl TPYHT, ad-
Tpauut, OOHIKHOBeHHBIH Mepresb, paspylleH- |
Hblfl [IeCYaHHK, CUEMEHTHPOBAHHAS TraJbKa, I
KaMEeHACTBIH TPYHT
Vlia To xe IHie6enucToii rpyHT. PaspyuieHHnlit cha- 1o [1,8—=20
Hey, Chexasmasica raibka H weGenn. Or- |
BepAeslIas riuHa. Kpenkui xamMeHHbIH yronb
VII Msarkue nmupa  naorHag. CpeaHHit  KaMeHHBIH 1.0 | 1.8
yroab, Kpenkmit nanoc. TaunucTHft rpyuT
Viil » Jlerkasi fnecuanad ramHa, Jjecc, rpasuil. 08 | 18
Msirku#t yroas f=0,6 — 1,0 1
IX—X| Coinyune H Ilecok-ochinu. Meaku#t rpasui. Hacwinnas [0,1—05 1,7

NJALIBYHHbBIE
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ITpuaroxenue I

HanpsXKeHHd B HeHApYIleHHOM MaccHBe JJisi pa3’H4YHbIX TPYHTOB

HopMaJdeime W KacaTedbHHe HanpsxKeuus B rpyure {re/m?)

Ckopoceres | CKOpocCTh IpH yTOYHeHHOH ceiicMHYHOCTH B Oankax
IPOAOJb- nonepeu- — —
HOH BOA- | HOR BOA- 7 8 9
Hbl C}, HbI CE! T T
KM/ KM/C ::r'r , ! 1.&"}' , ﬁ.ﬁ:f 1.1:"' y G.r p 't:x 7
S e e l c———
l 5,0 3,3 107—1151 64—069 133—142 1 67—85 176—188 1 105—112
1 k
0,6 { 3,3 99—103 | 59—61 123—128 | 73—76 163—169 | 97—102
ai | | i_i
35—45 | 2,1—2,7 { 60—80 | 36—49 | 73—99 | 44—59 | 96—131 : 57—78
| |
| | _
24—3,0 | 1,4—1,8 41—50 24—30 ‘ 5162 30—37 67—82 4(—49
2.0—26 | (,2—15 32—42 [6—25 40~—H2 2431 Hh3—068 32—4 1
1,5—~2.3 {0,9—14 ’ 28—43 17—26 30—ad 21—33 46—73 27—44
14—19 |08—1,1 | 24—32 | 14—19 | 30—40 | 18—24 | 39—53 | 23—32
1,3—2.1 0,812 21—34 [2—20 26—43 1620 35—Hb 21—33
F
1,2—-19 1 0,7—1,1 15—26 9—15 18—32 11—19 24—43 13—80
1.1—17 0,6—1.0 | 14-—21 l 8—12 1727 1 10—106 22—34 | 3—Y0
| |
I, 1—1,6 0,7—1.0 —_ —_— — —_— — | —
0,3—0,5 | 0,2—0,3 — — — _ o —
|'
! I
4* 29



Il pusrosxcernue 2

Onpenenende pacueTHbIX CEHCMHYECKHX HAUDSIKEHHI
B MAacCHBe MO CKOPOCTH KoJeOaHHsi 4acTHW rpyHTa

[Ipu pacyere TOHHeJEH HAa JLEHCTBHE CEHCMHUYECKHX BOJH CXKATHA-PACTSIKe-
HHSI W CIBHTAa, CEHCMHYECKHE HaNpAXEHHA, BO3HUKAKWIHE B MAacCHBE Ha
CeCKOHEYHOCTH 1O MNPOH3BOJbHBIM  B3aHMHO-NEPNCHAHKYJIAPHEIM  HaNpasJe-

nus X! u !, Bo3aMOXKHO onpeaeaats no dopmyvaam (3, 4, 5) nHacrosiues
HMHcTpykumn.

oo 1
*;3 "'-:ifg'? V,

FAE g—YCKOpPEHHe CHJIbl TAXKECTH, M/c?;

V—ckopocTs Koniebanus 4acTHIL TPYHTA TNPH HHTEHCHBHOCTH 7, 8 H

9 6annoB, onpenenseMas B INpoUECCe H3BICKAHHH HJIH OPHEHTHPOBOYHO
Mo RaHHKIM TabJHLLL.

CropocTh KoJeDaHua
YyacTHIl rpyHTa B 3a-

Kateropud rpyH- BHCHMOCTH OT YTQOuY-
TOB MO CROACTBAM XapaKTepUCTHKa TPYHTA HEHHON Cﬁ‘ﬁ‘-‘}MH‘I‘
CefICMHYHOCTH I-IQ-::TH.tM.:c
7 | s | o
I CkaJbHple TPYHTH, TpelluHoBarbie, | 0,04 | 0,08 | 0,12
KopeHnHsle H3BEPXKEHHLIe, MeTaMoppHyeckHe H
OCaJOuHble;, T'PAaHHTLI, THEeHChI, H3BECT-
HSKH, necyaHuKH, KOHIJIOMep aThl I
T, I

[lonyckanbHble TPYHTBI: Mepred,
OKaMeHeBIIHe IVIHHbLl, TJAHHHCTLIEe Mec-
UAHHUKH, Ty, PAaKyMEUHHKH, THICH
H T. 1. Kpynaoo®/ioMouHble MNJAOTHHIE

I'DYHTH

3 | I'nuHB, cyrawdkd, cynecd, ueckH, | 0,08 | 0,16 | 0,24
AamoBuann. | KPYIHOOO/JOMOUHBlE TPYHTH

HBiE




[Tpuironcenue 3

OnpejencHue npHBeJeHHOTro MOAYJA AedopMaliud TPYHTA
AJS pacyeTa HEKPYroBblXx 001ed0K

I, Tlocae HaxoxkaeHHs  Koad¢duuueHTOB, OTOOpaXalomHX  QYHKILHH
ag, ..., Qg AAWIHEX npeobpa3oBaHHe BHEUIHOCTH €IHHHYHOH OKPYIKHOCTH HAa
RHEIIHOCTh BHYTPEHHETO KOHTYPA HOMEPEYHOrO CeyCHHUS 06,1C KM (¢cM. npua. 6),

peuraeTcsl ypaBHeHHe H-f cTenelnH OTHOCHTEJIbHO RI
*5 *4 %3 P, = B
QR+ (@ —h) Ry 4 aR” + a3R " + ayR|{ + a; = 0. (1)

* iy
B kauectBe R; Oepercs KOpeHb 3TOro ypaBHeHHs, OOJBIIMA elHHHIHI
2. OnpenensieTcsd NPUBEJEHHbI pajiuyc BoIpabOTKH

R:auRi‘ ‘

3. Pemaercst ypasuenne (l), rae Bmecto hy, Gepercs hg—paccmﬂﬁne OT
Haya/ja KOOpJAHHAT MO BEPXHEH TOYKH 30HB C XapaKTepHCTHKAMH E’, v (cMm.

pHcyHOK). B KauecTse R, bepercs JeHCTBHTEJBHBIH KOpeHb ypaBHenus (1),
Goapmuil eauuuubl. Onupelensiercs NPHBEJEHHHH pAaAUYyC 30HBI C XapaKTepH-
cTHKaMu E7, v/

R!=agR£ .

CxeMa K ONpEJEeNEHHIO ’ |
MPHBEAECHHOIO MOJMIYJIA F, v
- R
nedopMallyl  TPYHTOB

4. TlponsBogarcsa BuluHcaeHHs koadduinenros 6, B u A

R E(l+v) 2(1 —v)®?

R P = Eo(1+v") " 1 — 2V 4824 B(1 — 82)

O. 3HayeHHe NPHBEACHHOro Moayas AedopMauuH onpenensercs mno ¢op-
MyJie

B —free . 1=0
np 1+ (1 — 2v/) 82 — 24(1 — v')
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[Tpuroxcerue 4

[lepevyenn aaropuTMOB H nporpaMm no pacuyery obGaeNok TOHHeNMeit HA ceHCMHYECKHe BO3JEHCTBHS

HasHauenye aJITOPDHTMOB
H nporpaMm

Pacuer kpyropuix 00-
aenok Traybokoro 3alno-
JKeHHUA

Pacyer oGnesioxk He-
KPYroBoro MoONEepPevyHoro
CeHeH HS

To ke

Pacuer MHOT'OCJIOH -
HHIX KOMOMHHPOBAHHBIX

- 001enox KPYTOBOI'O

oyepTaHHs

Pacuer o0penok kpy-
roBoro ouepTaHHs Medn-
KO0 3aJI0KeHH s

To xe

ABTODHI
AJITODHTMOB

dopman . 4.
(LLHHUHC)
Hhoruepa H. H.
(TynllH)

dotrHera H. H.

byaumues H. C.
Onoesinnbii A. T
(JITI)

Viuianxom-
waes A. A.
MyGapaxkos 4. H.
(HMuCCj

AsTOpH!
nporpamMm

TynakoB B. H.

(HUAOCT)

Kumnuues B. /JI.
A,

Jigumna A.
(JIMI'T)

["apanuyk B. T.

(HHUHOCIT)

Jlesun Y. E.
JIgumna A. A.

(JIMTT)

S3miK
IPOTpaMMbl

ANTO/]

OGOPTPAH

B kxomax

GOPTPAH

My6apakon S1. H’ ATITOJ

(MMuCC)

JleeuH WM. E.

(JIMI'T)

L4J

BOPTPAI

Tug 29BM

MHP

EC

Haunpu
Haupn-2

EC

M-222

Opranxsanumy,
uMeioliie
NnporpaMMhbl

UHUNUC,
HUHWOCIT

J1eHMeTpo-
THIIPOTPAHC

HHHNOCIIT

J1eHMeTpo-
FHAPOTPAHC

HMuCC

JleHMeTpo-
rHOPOTPAaKC



ITpuroxcenue 5

AJropuTM 4 npHMep pacyera o0061eNoKk TOHHeJdeR
KPYroBOor0 O4YEPTAHHS Ha CEHCMHYECKHEe BO3IXEeHCTBHSA

. McxoaubiMH JaHHBIMH IJIS1 pacyeTa SABJSIOTCH:
ry, F2—BHYTPEHHHH H BHEUIIHHH PajAHyCH MONEPEYHOro ceueHHsi 00/JeJKH, CM;
Eo, vo—moayap aedopMmaunn v xoad¢uurent [lyaccona rpyHTa;
E,, vi—Moayas nedopmanun n kosddunuent Ilyaccona matepuana o6Aenxu;
y—OO6BEMHAas Macca rpyHra, Krfcm2;
-~ k¢—KO3(DPHIHEHT CEHCMHYHOCTH;
To—npeobnafaromnii nepruoj KojeGaHHE YaCTHI TPYHTA, C.

2. OnpeneasioT OTHOCHTRILHYIO TOJINHHY OOAeNKH ¥ KOMOHBAUHH Hedop-
MAIHOHHLIX XapaKTEePHCTHK MaTepuaja obgelJkn u nopoan no dopMyaam

ro I — vy B Eo(l1+vy)

-~ I_E I —B 1 420
a— . » — ’ oo w . l: —_— . —_— __f'
QV 5 .y 1+%1‘t e ] —a; s=1

3. BuiuHc/A10T BCIOMOTATENbHEIC BEAUYHHB N0 GOPMyaaM

o t—d dt—dRIRY —1)
T 1—2d(1—R3) T (t+ SRINARY + 1)+ 3tdRI(RT — 1)
o (AR§ + D)(d + IR} 4 SAPRY(R} —1)?

" (t+ SRI)(ARS + 1) + 3tdRI(R3 —1)?

B=1-—a,+ 32? , F=d—ta;+3c3; A=(d—ta;)R}+3¢3R1.

4. OnpenensorT 3HaYEHHS 3KCTPEMaJAbHLIX HOPMAJbLHBIX TAHTCHIMAJIbHBIX
Hanpsi:keHuii B 06aeNKe OT eIMHHYHOR HATPY3KH IO (hopMyJaM

SOpuyrp T T (1 +%e F 46A'/m'2;

1 4 < 4d — 1)ey — d+t _ e
UBHHem:“_*( _: )X r( '_}t'j'l”“" s (4F“’B)QV1+Q2-

5. M3 uerblpex 3naueHHl HanpsKeHHil, NMOJYYEHHBIX H3 COOTHONIGHHI m. 4,
oulOnpaoT HauboOJbLIEEe OTPHUIATENBHOE (CIKHMAawlee} H ONpeaensdiorT KOoH-
TAKTHbIe HaANpsXKeHUs

| + & Cr— bt 4l o~ m—
. X FBQY1+0Q
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H Ge3pa3MepHble BEJIHUHHB YCH/IHH

] 2
M = (Rl — I) 3 —G .
— 19 [ BBy TP BBnem] ’
—1
N = AT —
= 5 [GBBHYTp “BBHem] ’

npuueM B QopMy/ie n. 5 AJ9 ONpene/ieHus 0, i B dbopmyaax n. 4 a0 onpe-~

AeJeHUs] HanpsxEHUH, MOACTaBJASIEMBbIX B BLIPayKeHUS JAasd ycuauil, OGepercst
TOT 3HAK Ilepefl BTOPHIMU CJAAraeMbpIMH, UPH KOTOPOM HOJY4YeHO HanOoablilee
OTPUIATEAbHOE 3HAYCHHE Oy .

6. AHAJOMHYHO IIO/IYYalOT KOHTAKTHbIE HaNpsKeHHs o, H ycuaua M u W,
COOTBETCTBYWOIIHE HAHOONBWIEMY [TOJOXKHUTENBRHOMY 3HaUeHHIO oy (pacTATHBA-

0LEeMYy HalpAKEHHIO),

7. B pe3yJbTaTe IOJYYAIOT IO JBE pPAaCueTHbLle PAaBHOMepPHBLIE 3IMIOPbI YCH-
JiHH, COOTBETCTByIOIUe HauOOMBUIMM CHHUMAOUINM [ pacTArHBAIOUUM HaNpPs-
XKeHUAM Op B KaX/I0M CeueHUU olleNKH,

8. Ecan o6jesika He NPHAHKEpPeHA K TPYHTY H NMPOEKTHPYETCs ¢ AOonylle-
itveM o0pa3oBaHuAd TpeliuH, TO NoJyueHHble 00a BapHaHTa PAaCUYETHHIX YCHIUM
HCIOJIL3YIOT [/ TNPOBEPKH INPOYHOCTH CEYEHHH INPH CXaTHH U NpH pacTi-
KEeHHUH,

9. BeJHUMHLI KOHTAKTHHIX HANPSXKEHHH ¢, ONPele/sioT YMHOXeHHEM [O-

JYYeHHBIX Nno ¢opMysaM m. O 3HA4YeHHH HA BeJHYHHY p, H3rubalwiux MoMeH-
TOB—-Ha prib, npolOJNbHBIX CHI—Ha prib

B ‘ B Eog 1"_'\’0
p—_ﬁchCITﬂr €1 = T (1 +v)(1—2v) °

rae b—e/HHHDA AJHHBLI B NPOAOJBHOM HANDABJEHHH COODPYXKEHHS.

[TonyyenHble 3HAYGHHS YCHJIHH OT CeHCMHYeCKHX BO3JAEHCTBHH CYMMH-
PYIOT C YCHAUAMH OT APYrHX BHAOB HATPY30K H NPOBOASAT JPOBEPKY MPOYHO-
CTeH CeyeHHH,

10. Ecan ob6aeaky npoektupyior 06e3 JonyuieHHss oOpa30BaHHS TPELUHH.
HAX UpHAHKEPEHHOH K TPyHTY, TO B KauecTBe pacyYeTHHLIX NPHHKMMAIOT 3HaAYe-
HUsE YCHJIMH, COOTBETCTBYIOLIHC HAMPSIKEHHUSIM ¢ , MAaKCHUMAJbHBIM no a0co-

JIOTHOR BeNHuHHe, OTH YCHJHS NPHHHMAKIOT CO 3HAKAMH «ILIIOC» H «MHHYC» ¥
CYMMHDVIOT ¢ YCHJIHAMH OT APYTHX BHIAOB HATUpPY30K,

11. B 1aba. 1 v 2 HacTOsmiero npuJOXKEHHA JaHbl NpHMeEpLl onpejese-
HUus Oe3pasMepHLIX BeJUUMH HANPSXKeHWW H YCuau#k (B A0AaX OT p) ANY psja
KPYroBoiX OOJ€JOK Pa3/IHYHOIO JAHAMeTPa H TOJUHHLL (n=rg/ri}, a TakKe Ma-
repuada (£;vi), pacnosoxeHHbX B I'PYHTAX ¢ pa3JHudbIMH 3HayeHHAMH Ep w
vo. IIph sToM B TabJs. 1 nanbl MakCHMAaJbHBIE CXKHUMAIOHNIHE HANPAKEHUS H YCH-
7s, a B Talba. 2—MaKCHMAJIbHbIE PACTATHBAIOIHNE HANPAKEHHA W YCUIWA.

MTpurMep. Beronnas MoHonuTHaa obaenka (E;=3150000 t/m2%; vi=0,15)
HapyXHelM gvaMeTpoM 9 M H TtoamuHoH 0,40 M (n=1,1), pacnonoxeHdas

B rpanoauoputax (y=27 1/M% vo=0,23; Eo=400000 t/m% -g—-o:{},li?) Ads e~
i
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BsiTuOanaphoro semaerpsiceduss (npu 7,=0,5 c}: ¢, =1290
Toraa no taba. |

M= =-— 202 1M:

4,37pr2b
103

N=—1,27Tprib=— 144 7;
no rada, 2
3,03prib

iM:: —_—— —
103

= 1,04 T™M;

N——-O,15prb=17 T.

Mfc, p=275 1/M™M2
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- OTnollenie

Ornomieyne Moayasg aedopmanuu

RHelllHeTO
PacyeTiinle pajgnyca l
HATIDAKOHR 001enKun
I YCHIIHA K BHYTDeEH- 0.04 0.08 0.12 0.16 0.2 0.4
HEeMY naj—i- ‘
- . & I
105 —122 | —094 | —0,77 l —0.66 | —057 | —0,35
o 1,10 —136 | —1,17 | —1,02 | —090 | —0,81 | —0,54
p 1,20 —192 | —1921 | —1.12 | —1,04 | —0,97 |~—0,72
1,30 —101 | —107 | —1,05 l —1.00 | —0.96 | —0,76
‘ B - | l a —
l 1,05 ' —231 | —189 | —158 | —13,6 | —11.9 | —7,35
“Gpieur 1,10 -—10,1 ‘ —10.,8 —10,1 , —0.27 | —8,52 l —D5,96
p | 1,20 —031 | —398 | —488 | —509 | —5,07 | —4,28
‘ 1,30 i +97 —1.17 | —251 | —3.08 | —3,34 | —3,32
1 | |
n | *
1,05 —312 | —2392 | —188 | —15,9 | —13,8 | —8,32
___EQUH‘YTQ- | l 510 l "'"_24,5 ‘ —_1 8,4 "—'1 5,3 "'—13,3 '_'“1 1,8 "'"'7,89
P | 1,20 —994 | —16,1 | —133 | —11,6 | —10,4 | —7,14
1,30 I —913 | —154 lﬂm’? —11,1 | —9,94 { —691
!
— ‘ —
1,05 —179 | —090 | —062 | —0,48 | —0,39 | —0,20
M 1,10 —120 | —633 | —4,37 { —3,36 | —2,74 | —1,45
;s 1,20 —738 | —404 | —282 | —218 | —i78 |—9,52
1,30 | —1808 | —106.7 | —765 | —50,0 | —49,5 | —26,9
B | s
| 1,05 —136 | —105 | —0,87 l 074 | —0.64 | —0,39
N 1,10 —173 | —146 | —1927 | —1,13 | —1,02 | —0,68
Pre | 1,20 —227 | —201 | —182 1 —1,67 | —1,55 | —1,14
1 .30 979 | —049 | —298 | —2,12 ; 199 | —1,53




{

1,4

0,6 08 | 2
—0,25 \ ~ 0920 | —0.16 | —0.14
—041 | —033 | —027 | —024
057 | 047 | —041 | —035
0,69 ‘ —053 | —046 | —0.41
—5,32 —4.17 —3.43 —2 91
—456 | —3,70 | —3,11 | —268
356 | —303 | —263 | —232
294 | —260 | —23I t 208
_598 | --467 ’ —383 | —3.95
_575 | —460 | —384 | 399
553 | —454 | —2385 | —335
—544 | —451 | —387 | 3,39
i ¥
—0,14 | —0,10 l 0084 —007
—099 | —075 | —061 | —051
655 | —501 | —407 | —3.49
187 | —14.4 ‘ 117 | —9.88
028 | —022 | —0,18 | —015
—052 | —041 | —035 | —0.30
~091 | —076 | —065 | —057
—192 | —107 | —092 | —082

—0,12
—0,21
—0,31
—0,36

—2,63
—2,35
—2,08
—1,88

—2,82
—-2,88
-—2,97
—3,02

—0,06
—{0,44
—2,95
—8,05

—0,13
—0,26
—0,00
—0,74

FPYHTa X Moavmio pedopMmallie MartepHana olOnenxkn LEG/E,

]

1,6

—0,10
—(,18
—0,28
—0,33

—2,24
—2,10
—1,88
—1,72

—2,49 |

—2,56
—2,66
—2,73

—0,053 |

—0,39
—2,60
~—7,04

—0,12
—(,23
—0,45
—0,67

Tabauwa 1

1.8

—0,094
—(,16
—{0,26
—(,30

—2,01
— 1,90
—1,72
—1,89

—2,23
—2,31
—2,42
-—2,49

—0,047
—0,34
—2,32
—6,74

—0,11
—{0,21
—0,41
—0,61

2,0

—(0,085
—0,15
—{,24
—{),28

AR | —— T —

—1,82
—1,73
—1,58
—1,47

—2,02
—2,10
—2,21
~—2,28

?W‘W

—0,042
—0,31
—2,10
—6,10

~—{),096
—0,19
—0,38
—0,060
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OTHOLIeHHe OTHouleHHE MoAyasg pedopmanuu
BHCECHIHEIO v . e P e
PacueTlbie paxuyca
HATIDAXKEOHH T 00 aeNKH
W yomaus | K BHYTPeH- 00+ | o008 | o012 | ol6 0,2 0.4
' HeMy f= — 1
- | | B
|
I 1,05 —0,005| 0064 | 0,087 | 0094 | 0,091 0,077
3 1,10 014 { —0048| 0001 | 0,030 | 0,046 0,070
P 1,20 —045 | —029 | —-021 --0,16| —0,12] —0028
1,30 —0,78 | —0.55 —0,43l —0.36 ---*-0,31| —0.16
e v l N e i y———— —
1,05 —201 0.86 171 | 2,01 | 2,08 1.77
S8snen 1,10 " —,77 —1,96 —0.,b8 0,10 0,43 0,99
I 1.20 —9,19 | —432 | —249 —1,541 —0,96( 0,14
l 1,30 —975 | —515 | —3.26| —2,23| —1,59] —0,28
R B I | _
|
1.05 492 | 430 | 401 | 373 | 3,46 | 947
T— 1,10 7.09 4 43 365 | 327 | 3,01 295
p 1,20 119 6,32 464 | 381 | 3,31 9295
1,30 12,6 7 46 545 | 440 | 3,75 { 239
1.05 1,44 0,72 048 | 036 | 029 0,15
Mo 1,10 107 | 532 | 353 | 264 | 2,00 1,05
P, 1,20 68,1 354 | 238 | 178 | 142 7,03
1.30 167 4 94,6 654 | 49,7 [ 40,0 200
1,05 0,073 0,13 014 | 014 | 0,14 | 0,11
N 110 0,066 0.12 015 { 0,17 | 017 0,16
Dr.0 1,20 0,20 0,20 02t | 023 023 024
1,30 0,42 0.35 033 { 032 032 032
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FPYHTa X MOAyJI0 aedopMallid MaTepHana ob6heldkH Eo/E;

il appin e —

Tabauua 2

.6 0.8 1.0 1,2 1.4 1,6 1.8 2.0
0,062 | 0051 0043 | 0037 | 0033 | 002 | 0027 | 0021
0067 | 0061 0054 | 0049 | 0045 | 0041 | 0037 | 0035
0002 | 0015 0021 | 0023 | 0024 | 0024 | 0024 | 0023

—0,10 | —0,071 | —0,051 [ —0,038 { —0029 | —0023 | —0018 | —0015
| 43 118 [.00 0,87 0.76 0,69 0,62 0.57
0.97 0.88 0.79 0,71 0.65 0.59 0,54 0,50
0.41 0.49 0.50 0.49 0.47 0.44 0,42 0.40
0.10 0.25 0,32 0,34 0.35 0.34 0.34 0.33
1.90 1,53 .99 111 0.97 0.87 0,78 0.71
1 81 1 51 1.30 114 101 0.91 0.83 0,76
1.81 153 | 1,33 1.18 1.06 0.97 0.89 0,82
1 87 1 57 1 37 121 1.09 .00 0.91 0.85

| ) )
0008 | 0073 | 0059 | 0049 l 0,042 | 0037 | 0033 | 0030
0,70 0,53 0,42 0,35 0.30 0.97 0.94 0,91
466 348 | 978 9,39 1.99 1.74 1,54 [ 39
13.9 0,88 7 87 6.54 5 60 4 89 434 | 390
0.083 | 0068 | 0057 | 0049 | 0043 | 0039 | 0035 | 0032
0,14 0.12 0.10 0003 | 0083 | 0075 | 0069 | 0063
0,22 0.20 0.18 0.17 0.15 0.14 0.13 0.12
0.30 0.97 0.25 023 | 02 | 020 0.19 018

Vg

39



Il pusroxnenue 6

Ofumiuit aaropuT™M H npHMepPb! pacuyera 00AENOK HEKPYIOBOTO NONEPEHHOro
CCYeHHR] Ha ceHcMHYyeCKHe BO3JACHCTBMSA

. McxonHbIMH JaHHBIMU JJf pacyeTa gBJAIOTCA 3afaHHble ¢dopma
pasMepsl NMONePeyHoro ceueHua OOMeNKH H BeJHYHHH

Ey—Moayis nedopmauuu rpyura, Kre/cm?,

vo—K03(ppuuuedT Ilyaccona rpynra;

E\—monyde fedopMauun MaTtepraia obaedky, krefcm?,

vi—KOa¢uinent Ilyaccona matepuana obnenku;

v—o00'beMHAasA Macca rpyHrta, Krc/cms;

R ¢ —KO03((HILHEHT CEACMUYHOCTH;

To—npeobnagaWuit nepuos KoygedauHi 4acTHIl IPyHTA.

2. PacyeT COCTOUT H3 TpEX 3TAINOB:

HOCTPOEeHHEe KOHQOPMHOro 0TOOpaKeHHs;

onpejeseHne KOpHEeH OCHOBHBIX CHCTEM YDABHEHMH;

onpeAeNeHHe PACYETHBIX HANPSKCHRHA H yCHAHH B OGxenKe.

3. IlepBpit  3Tan—mnocTpoeHue  KOHGOPMHOIO  OTOOpPAXKEHHS—COCTOUT
B QONPeAC/ICHHH KOI(PQHUHEHTOB ¢y, ..., G4+ PYHKUHH BHAA

| 4 |
z=w()=R(¢+{ ) ¢,t),

e |

peasidayioled KoH(popMHoe npeoOpa3oBaHMe BHEIIHOCTH OKPYMKHOCTH paiHyca
R <1 B muockoctd § B obsacth, 3aBuUMaeMyio KOJbIOM 3aJaHHOA GOpMBl H
Cpe/loR B MJOCKOCTH 2, TakuM oOpa3oM, 4rToObl eJHHHUHAS OKPYKHOCTL mepe-
lJ1a B JIHHHIO KOHTAKTA.

4. IlocTpoesne xOHGpOPMHOrO oTOGpAKeHHsT OCYUIECTBJAETCS B ABa {IpH-
€Ma: CHAYANA OTLICKUBaeTCs (PYHKIIHA BHAA |

b
- 1_
z=&f(§1)= xa.ﬂ\’;l ‘J’

y ==()

peasH3yomas oTo0pa)kKeHHe BHEIIHOCTH €AMHHYHOR OKPYKHOCTH (B NIOCKO-
crn §)) Ha BHEIIHOCTh BHYTPEHHEro KOHTypa NONepedHOro ceveHus (B mJOC-
*

KOCTH 2), MPH 3TOM OKPYXHOCTh pajinyca R;>1 nepexofuT BO BHEIIHHHA KOH-
TYp; Aajiee NIPOH3BOAST npeobpasoBanne, cCOCTOSILIEE B TOM, UYTOOBI OKpyXK-
HOCTE paguyca R;>1 B miaockoctH §, Nepelsia B €AHRHYHYIO OKPYKHOCTD

B nmaockoctH L. IIpH sToM BHemmuit KOHTYp mnomepedyHoro ceueHusi nepeffer
B eXMHHYHYIO OKPYXKHOCTb, a BHYTpPeHHHH—B OKPVXKHOCTL  paAHyca

5. OrofpakeHne BHEIIHOCTH eAHHHYHOH OKPYIKHOCTH HA BHEIWIHOCTH BHYT-
pPeHHEro KOHTYpa TOINEepeuyHoro ceueHHs 0O0AeaKH MoXKeT OblThb BBLINOJAHEHO JIO-
GbiM M3 H3BECTHHIX CNOCOG0B. B npHaoxeHHH 7 AaeTcs ONHCaHHE rpagoaHanH-
THueckoro cnocoba I1. B. MenentseBa. B pesysaprate noayyaloT 3HAUCHUA KO-
3¢ PUIHEHTOB Qy, Ay, ..., Q5.
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e
6. Has onpelenenus paguyca OkpyxHocth R;, KoTopas npH OTo0parennH

NIepexXOAHT BO BHEIIHHH KOHTYpP IONEPEYHOro cedeHHs OOAENKH, pemamoT ypas-
HeHHe NATOH CTENeHH BHIA

QDRTS + (a;, — }'11){\"'?:4 + ﬂzR‘:g - 513}‘??2 T thT + az = (),

rje hj—paccTosiHHE OT HayaJa KOOPAWHAT, fBJASIOUIEroCs LEHTPOM ONHCAHHOH
OK0JIO BHYTpPEHHETO KOHTYpPa OKDYMKHOCTH, A0 TOUKH TepeceyeHus
BHEILHEr0 KOHTYDPA ¢ BEPTHKAJbLHOH OChIO OX,

¥ o o ©
B kauyectBe R; Oepercs JAEHCTBHUTE/bHBII KOPEeHb YpaBHEHHWS NATOH cTemne-

I, OOJBIIUA €JMHHIILL.
7. Kosdduuuestsl (YHKUHH, peanu3yluied IochaeLyloiiee OToOpaXmseHne,
ONpPeLeNaoT N0 POopMyaaM |

RZQGI/RI; gf-:ﬂ£+1Ri+1f!ﬂg (1{:1,..., 4),
{

rie Rij= —
1

8. Bropo#i atan—onpejeleHue KOPHeH OCHOBHBIX CHCTEM YPaBHEHUH-—CO-
CTOHT U3 CJIEAYIOIHX ONepanui:
a) onpenesasoT BEeJHUYHHbDI

. E1(1+'\’U)
Eo(1+v))
¥ HAXOUAT BXOASLIYE B DaCUETHbIC COOTHOINEHHS KOMOHMHAUMM YyApyTUX IO~

C1O0SHHBIX MaTepHa/ja OOAENKH H OKpyXaiolied BHpPaOOTKYy rpyHra no ¢op-
MyJam

B

y %o==3 — 4vg;, ®1=3 — 4V

[ == L+ %P , d:IHﬁ , [=1—-d, s=1—£
1 43¢ 124

6) onpeaeasioT BCHOMOTATEJIbHbLIE BEJHUYHHL 10 (OPMYJiaM

I —R? npu [ =1
w; = { 0 npu i=2

gio[1—RY™?H) npu i =3,...,6

wh —igi=1,...,4), w; =0@=1,...,5), w; =0 ({=6),

4
M . % 1 .
W; 5= ijwi__jﬂ (i=2...,12)
J=1
0 npui=1,2
0
w.== g —
I b s
Llewi+’;_3 npu i =3,..., 14
)‘—
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=¥ gy (=01, 4
J=1

b} COCTABJSIOT MAaTPHLY CHCTEMBl HECSITH JIHHEHHBIX ypaBHeHHI (cHCTe-
Ma 1) BUaAa

4
Y €mpiCy + )Jamﬁa =dy (m=1,..., 4);

v =] Y o |

4

Hlml.,,c + Lamvmmd (m=1,..., 6).
' v-l

Ko QHUHEHTH TNPH HEH3BECTHHIX ¢, B NEPBHIX YETHPEX YpaBHEHHAX
OCNPEACNSIOT N0 (opMyIaM

— N Wm4v+6 ~-—R2m+—— npu m =-x
L . = % a

—NW, 406 TPH m==

Koag¢uinestet NPH HeH3BecTHHIX a,(v=1, 2,..., 6) ncpBuix ueThipex
YpPaBHEHHH OonpellefsioT H3 COOTHOLIEHHH

a, y =tws — d{(hyws+2hws); a, | =tw; — d(hyw;4-2hws);
ﬂg’ 1 ={Ws — d(hawa-i-?fhw?); ah;, 1 =Wy — d(hawsﬁ'?h-iws):
a9 =2 ({ws — dh,ws); @ o =2(twe¢ — dhqw,);

g o =2(fw; —dhsws); ay o =2(lwg— dhsw,);

"'th:w;-ee (i=1,...,4; j=3,..., 6).

KoadhuuuesTs! INIPH  HEeH3BECTHHX ¢,(v=1,..., 4) B oCTaJibHLIX IIECTH
VpaBHEHHAX BLIUHCISIIOT 1O (popMyJie

’

Cm,v T IIam"ﬁ-—d’i‘lelJ

KoshpuuuenTs IpH HeH3BecTHHIX a,(v=1,...,6) nocsegnux uieeru ypas-
HeHHNE oapellendioT no gopMyam

a;.‘l =1‘R1"'2 LS — d(hgws+2hw,) +Hwy — ha(l—]»d}?fg) .

!
al;‘)

.?L'

=2 |tws - dhyw, — hy{1+dRT?)] 5

0y | =tws — dhyw — hy{I1+dR7Y)

ay o =tRT* +5 — 2dhws;

!
“1'3“—“1 1“‘"‘11 = a; ¢ =10;
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! 4 ! ]

(

—2m
, S npu m==%F,
{ R T P (m=3,..., 0):

.'Ikh__
" 0O npu m=£R

r) cucTeMy YypaBHeHHH | pemaror jABaxjbl co CBOOOAHBIMU uWienamH
rpynn la u 16, BoiuHc/AsieMBIMH 1O (ODPMYJIaM:
I'pynna cBoOoaHBIX yleHoB la

dl:d(d

) m_a’)djhjw _ip(m=2, 3, 4);
J=1

d; =h1(l+dR1H2) —["d(hlfﬁ)';}—l—?hgt‘ﬂg):
dy=ho{I+dRT*) +dhyws; dy=hs(I+dRT");
dy=h,(1+dR7®), d] = di=0.
I'pynna cBoboaHbBIX 4aeHoB 16
dp = — dw,, - ; dy = — (1+ arR;'?) — dw,;

B pesyabraTte 1noJyd4alT COOTBETCTBEHHO jABE Tpyrfsl KopHed la u 10;
1) COCTABJAIOT CHCTEMY YPAaBHEHHH 2, KO3(D(QHIHEHTH MATPHIBI KOTOPOIL
IOJYYAlOTCA U3 COOTBETCTBYIOUIMX KO(P(HUHEHTOB MaTpHIB cucreMbl 1 1o

popMyIam:

g’ = Cm,y — 2 (l - dR%m)f/d npu m=~v(m=1,..., 4}
allll = ——ay | + 2twg; a}lg = — Qy o + HW;;
agi = — Qg | + 2tw;; a£‘2_+a2,2+4tw6;
ay=—as+ 2tws; a3 =—az o + dwy;
ai‘l = — a4y { + 2tw,; afllg = — @y 9 - W

il =, 2t (R )] ¢ alll a4 (R )]

Al = ay 4 +2 twy+he(1+dRTH)] 5

v atll — . 111 :
dy 5 = aggr 3,3 (13 3? a—14 ﬂ4.-.:'1'

el B 4

111 o LI
A5 5 = "55=%5——_‘366
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Octanpibie KO3((HUHEHTH. MaTpPHOBI 2 OCTAIOTCH TeMH Ke, 4YTO B CHC-
-TeMe 1;

€) CHCTeMY YpaBHEHHMH 2 peluaioT cO CBOOOJHBIMH uneHaMHW rpynnsl 16,
!
3a HCKJWOUEHNeM yrieHa d;, KOTOPbIH A0JKeH ObITh BBIYUCIEH 110 (popmy.Je

dy=1+dR|~ — dws

B pesyabraTte peHIeHHS CHCTeMbl 2 TNOJYYAKWT TPEThI0 FPYNINY KOpHEeH—
€1(2),..., ¢4(2), a1(2),..., as(2).

Ilonyuennsie Tpu rpynnnt kKopHed la, 16 m 2 aBasioTcd OCHOBOH IS
ONpeAc/IeHHA HanpsKeHUH H YCUAMH B 00jeJKe.

9. Tpernii 3tan pacyeTa—oinpejesieHHe HaNpPAXKEHHH H YCUAUH B 004ed-
Ke—BKJIOUadeT cJ/elylolllde ornepanuH, BHINOJHSW0OUIHEeCT cHaya a npu O=07
4 3aTeM ¢ H3MeHeHHeM yraa © c 3agannblM HiaroM o 180°:

a) BBIUHCASIOT 3HAYEHHS

Al(la)=a1(la)}13+2*a2(la)h4, Ag(‘lﬂ)ial(la)hq,
A (16) =a, (16) ha+2a2(16) ks, Ax(16) =a,(16) ka4,
A1(2)=a1(2)hs+20a0(2Yhy, Ay(2) =ay(2)hy;

0) onpenensiroT BeJTHUYUHDI

! 9
A;(la):—;—yvcv(la) cos (v—1)0 4+ EwAv(la) CoS (v 1) 8 —
v =] yy
? : t—d
— M va, (la)cos (v+ 1) © 4 ¥ vhcos(v+1) 64 —=,

v=1 y==]

(e =8

2
! 1 b | > - .
Bl(la):7 _-1v ¢,(la) sin (v—1) © — }__&w,ilt_,(la) sin (v+1) ©

. 4
—|_ E Y, a-.:(la) sin (\)+1) @-——-— Xt_,' hfuﬁiﬂ (_v_{_l) (—').,,

ya=1 y=]

4 2
A(10) = 1 M ve, (16) cos (v— 1) O+ EvAv(IG) cos (v+1) © —
va=]

d ~
; |
- X va, (16) cos (v+1) — cos 20;
v=]

4 2
V' ve, (16) sin (v—1) ©— Y vA,(16) sin (v+1) O+

fo 1
BI(IO) = —a—"
"'.F=1 "J':I

6
+ Y va,(16) sin (v+1) O+sin 26;
v=1
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! 1 ?1 2"1
4@ =—— ) ve, (2 sin(v—1) 0 — Y vA,(2) sin (v+1) B+

v=] v==]

O
4 Zv a,(2) sin (v+1) 6 —sin 20;

Y= ]

4 2

f 1 -.,
Bi2)=— Mve, (2 cos (v—1) @— Y vA (2) cos (v+1) O+
v oea | ¥ o= ]

6
-+ E va,(2) cos (v+1) © — cos 26;

v o ]

B) [ipH 3HAUEHHSIX o6=1 M p=R| BLIUUCAGIOT BEIHUHHEI

! 4
(i=1— Vg, o7 leos (v+1) O, di + ¥ vg, o Isin (v+1) 6,
y = | v=1
4 6
ax(la) = Y've(la) p" leos (v—1) @—1 Y va,(1a)p7 " cos (v+1) B+
Sy | v =]
2 ;
+d Y vA(1a) ;7" eos (v+1) ©+d Y vk pT eos (v+1) 6,
| y = | v =]
4 6
bi(la) = }_: ve (1a) p”sin (v — 1) O41 X va,(la) g™ " sin (v+1) 8 —
Y == ] v =1

2 4
— d )_]" vA (la) g lein (v+1) — d Z‘th o Isin (v+1) 6,

SES | ‘H==1

4 0
a;(lﬁ) = }.: v ¢, (10) p"""_lcos (v—1) 0 —{ }_: va (16) p“”"'lcos (v+1) O+

o= ] ve=]
2
+d ¥ vA16) g cos (v+1) © —d p~cos 26,

v}

4 6
by(16) = ¥ ve,(16) p""'sin (v+1) ©+2 ¥ va,(16) 7" "lsin (v+1) 6 —

yu=1 v -]

2
—d E v A (16) s " lsin (v+1) O+4 v~ sin 20,

Vel |
4 6
ay2) =— Y ve, @ lsin(v—1)0—¢t Y va,(2) s sin (v+1) 6 —
y = ] ve==]
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2
—d YV vA,@ e " lsin (v+1) 8 —dp~%sin 26,

v=1
, ; 6
by(2) = Vv e,(2)p Teos (v—1) 8 —1 Y va,(2) 7" Teos (vi1) O —
y =] v=1

2
—d }_: vA (2) p‘""’"lcas (v+1) © —dp “cos 20;

y=1]

) ONPCACIAKOT COCTaBJSIOIINE HANpAKeHHOro cocrosnua o(la), o{16),
g(2) no dopmyaam

7 ’ [ 4 ! l ! 4 ! r
¢, A+ 4B, | ¢, B, — d| 4,
0, == e T —— |
: 2 2 * pb E 2
¢° + 4, ’le ¢,° -+ 4, o =1,
‘ S di" !
. B ic,a, 1+ d b, ]
BHeW 79 79 T
¢;” + 4, —1

4

“OBuyTp =

'c;a; A~ a';bé ’
¢ +d)° P = Ry

4

e ! r 4
C TMOJACTAHOBKOH BXOAAWIMX BeaWund A,, By, a,, 0y COOTBETCTBYIOIHX.
rpyna la, 16 u 2;
/1) BBIYHCJASAIOT BEJUYHHDL

= Y0
|.=_._-.-

0 = 12w
l ~— "1"0 2(1 — ”JU)
H OIpeAe/iAI0T 3HadeHHusd SKCTPEMAJIbHBIX HOPDMAJIBHBIX TAHICHIHAJABHDLIX Hda-

NpAXEHHH Ha BHYTPEHHEeM H BHEHWIHEM KOHTypax IMON2peyHoro ceueHuss o0-
JeJKH 110 QopMyaaMm;

(1) I+ & o~ o e .
A= Sgguyrp =7 %smyrp(12) -+ Q ]/(1 + Q) [5 puyrp(16) + % puyrp@ ]
(@) - T e . .
B= o BHYTD A % BH}'T[J(IH) — ]/ (I n Qﬂ) [USBH}’TP(Iﬁ) - Gg HH}'T[J(Q)] g
(1) I+ & S VAN .

C — Gﬂ BHeéell — 4_ Gﬂ BHEH_I(Ia) + (" V(I + QQ) [Gﬁ Bﬂem(lﬁ) + GBBHEHI(Q)] d

(2) 14§ S A
D = ogpyem = 4 % prew(13) — @ V(l + Q2)[G§HHE}!H(16) = ﬂgauem(g)] ;

e) u3 3nauenuit A, B, C, D BubupawT Haubonpliee oTpuHLaTe bHOE H HaH-
OoJiblIee MOJIOKHTEIBHOE.
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Ecan nau0oJbIIMM TOrO HJH HHOI'O 3HAaKa OKaxKeTcsd 4ucio A, 1O omnpene-
JISIIOT COOTBeTCTBYIOIHMA eMy YroJl HajeHHsl BOJH «; no ¢opMmyJe

Oa 2)—a 16
a1=-—%-arctg ¢ BBHyTp( ) BBHyTp( )

ey .

Q g BHyTp( 16) + gy Bﬂyrp(?‘)

1 HAXOAAT HAUPSIKEHHS Oy, Tog, O guoyy B A0JAX BEJHUHHBI p H3 COOTHOWIEHHI

| + ¢
4

g = g(]a).}.éa(lﬁ)(écos 2a; — sin 2a;) +

+Q o (2) (Q sin 2a;+cos 2a;).

Ecam nanboapmiuM okaxercs 4YHcao C, 10 auas onpefelieHds: HanpsKeHHH
o Ty Ygpuyrp B MOCJAETHION dopMyay ciaeAyeT NOACTABUTHL 3HAYEHHE YIJja Q,

BBIYHC/IEHHOE 110 (POPMYNIE NYHKT <«e» B KOTOPOH BMECTO BEIHYHH Ofuyuyrg
HCTIONb3OBaHbl BCAWUYHHBL O e -

Ecan HauOoAbIUMM TOTO HAM HMHOrO 3HaKa OKaxkercsl uncao B, 1o omnpe-
JeJRIT COOTBETCTBVIOUIHN VIO

T

3 HaNPSKCHHUS Oy, o0, O pyey OTPCARIAIOT H3 COOTHOILEHHI!

[ +§ ~ >
0= ——0(la)-+Q 6 (16) (Q cos 2a; — sin 20s) +

+Q g(2) (@ Sin 2as+COS 2ay).

Ecan xe nanboablIuM OKaxketca uucjao D, TO npu onpejeseHHH g Hc-
1O/Ib3YIOT 3HAUEHHE Gy, BBIYHCJEHHOE C NOACTAHOBKOH BMECTO Ogypyvrp BEJIH-

WHH  Ogyeye TaNPSAXKERUS Oy, T,0 Ogpuyrp ONMPEALNRIOT IO NOCAeHEH (op-
P‘Jy.ﬂe.

B pesyapraTe mONYYaOT MO JABE SMIOPH HANPSiKEHHH O, 7,6 Ogpuey
9 guyrpr COOTBETCTBYIOIIMX HAHOOJBINM  CKHMAOWUM  (OTPULATE]bHBIM) 1
HauOOMBMIUM  PACTATHBAWIWMM ([IONOXKHUTEBHBIM) HOPMaJbHBIM TaHI€HILHAJb-
HBIM BanpsixKeHHeM B 00je/Ke, KOTOPbBIE MOI'YT BO3HHKHYTbL HPH COBOKYIIHOM
JEHCTBHH BOJIH CXKATHS H CABHra,

K) onpeiensitor 0Oe3pazMepHble KOOPAMHATHL TOUYEK BHYTPEHHEro H BHeEIU-
HEr0 KOHTYVPOB IIONEPEUHOro ceueHHus 00/eJKH 1o dopMyaam

X, o= 4R pcose-l—ig p—vCcosvB|fu=R,y |
41,97 R
dg v =]
4
Yi,9 = |psin O X&P“"Si“"’e p=Ry 1
Y o |
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H OTHOCHTEJBHYIO TOJIIHHY O00Je/KH

0=V (X2 — 1) 2+ (42 — 41)?

3) Aas o0OHX MOJYYEHHBIX BAPHAHTOB HANPSNKEHHOTO COCTOAHUS 00HeaKH
onpepeasaior de3pasMmeprnle Beanundbl M 0 N no gopmysaam

03 d

M=1 [0 sy — “Bnens] » V== [ gonyrp + Bomen|

u) yroa O usMmepstor or 0° a0 180° ¢ 3agaBHbIM W aroMm, Hanpumep yepes
15°, u MOBTOPSIOT TPETHUH 3Tan pacyera.

10. TlonyueHuble YCHJUS COOTBETCTBYIOT HAHOOJBMINM  CHHMAWIIHM It
PaCTATUBAIOIIUM HANpsKeHUsM og B O00ZeJjKe B IPENOJ0KEHUH, YTO pacTsi-

ruBamulasi HopMaJsibHaf Harpy3ka Ha KOHCTPYKUHIO He nepenaercs. Hcronanszo-
BaHHe 3THX JABYX BApPHAHTOB YCHJ/HI PEKOMeHAYeTcH A NPOBEPKH NPOYHOCTH
CCUCHUP NPH CXKATUU H PACTSAKEHUH, ec/l o6jerKa NPOEKTHPYETCH ¢ JOnviie-
HHeM O00pa30BaHUST TPEIIHH,

Ecan npeamnogaraercs, 4To objenka paboTaer COBMECTHO € OKPYXAKIIUM
MACCHBOM TPYHTA M IIPH HAJWYUH HOPMAJIbHOTO PACTAXKEHHS HA KOHTAKTe (Ha-
npuMep, o00jAenKa NPHAHKEPeHA K MOPOAe, BHINMOJAHEHa H3 Ha0pbiarbOeroHa HIH
IipoeKTHpYyeTCcsA 0e3 JonyuieHUs oO0pas3oBaHHSA TPEINMH ¢ MAKCUMAJbHBIM 3amna-
COM HNPOYHOCTH), TO H3 NOJAYUYEHHBIX JABYX JAJS KaxXKJAOTO BHUAA HANPIKEHHR
¥ YCHJHUH 3110p BLIOUPAIOT T€, KOTOPhie COOTBETCTBVYIOT HAIPSKEHUAM Op B 00-

Aeqke, HanOoabIUM MO aOCOMIOTHOH BeauduHe, 3a pacueTHble NPHHHMAIOT Kak
NJist IPOBEPKH NPOUHOCTH CEUueHHH INPH CKATHH, TAK U NPH PACTAXKEHHU, YKa-
3aHHble 2HI0PHl YCHJIHH, B3ATHIE CO 3HAKAMH «ILTIOC» B «KMUHYCH»

11. PacueTunie 3HaueHHs HANPSXEHUH YMHOMKAKOT HAa BCJIHUHHY

l
= - ke 7 017,
1Y 5 ¢ Cidg

IJle C;—CKOPOCTb PacHpPOCTPAHEHHS YNPYTUX BOJH CxKaTUg (pacTaxesus), Xa-
pakTePH3YIOUIAsl COOTHOUIEHHEM

f5) g [ — w |
C: — 0 0 :
=V Sy

Jubo onpepesisieMass HENOCPEACTBEHHL'MU HU3MEPEHHAMH B MacCCHBE,

g—YCKOPEHHE CHJIbI TSAXKECTHU.

PacyeTHble 3HaYeHHs H3ruOaOUHX MOMEHTOB M YyMHOXAOT Ha BEJIHUHHY
1rR2b, a npoaonabubix cual N—Ha pRD, rae b—epuuuua AJUHLL B NPOLOJBLHOM
HANPABJCHHH COOPYXKCHUS.

12. Ecan Tpebyercs npoBeCTH pacueT pasdedbHO HA JACHCTBHE BOJHBLL CXKa-
TS HJM .BOJHBL CABHWra, NMajaiolled nOJ 3aJaHHBIM YIJIOM G K BEPTHKAJbLHOH
OCH CHMMETPHH BHIPAOOTKH, TO CJACAYET BOCIOAL30BATLHCH (OpMyJdaMH

Tew = _:E c(la)+ [a(lo) cos2a ~4 s (2)sin2a],

I\

Oers=Q [0(2) cos 2a — ¢ (16) sin 2al,
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FA€ CHMBOJOM ¢ 00O3HAUYEeHb! BCE HANpSMKeHHS OT eAHHHYHON HArpysKe. ¥YCH-
(M1 ONpeAe]AINT uepe3 HanpsikKesHHsg no ¢dopMynam n. 9,3 JAAHHOTO NPUJIO-
JKEHN4, |

13. [lpumepnt

13.1. Otnanounntéi Bapuaut pacuera.
Vicxonpuple paHpble:

Eoy=176-10% r1c/M2, E=220-10* 1c/M2, v;=0.25 vi=0,16, £k.=0,1,
To=0,5 ¢, y=25 /M3, 1;=9,25 M.

PopMa ¥ pasMepnl NONEPeYyHoOro cevenus obienxku Aanbl Ha puc. 1.

14 85 M

Puc. 1. CxeMa o01eJxku 1Js OTJIan0Y-
HOT'O BapHaHTa pacuyera

Kos¢pduuuenTs oTobpaxKawlye q)yuﬁuml (MOJyYeHbl COrJIACHO AaHHOMY
TIPUJIOKEHHIO) HMEIOT BeJHYHHBL:

ay=6,900833, a,=0,149705, a,=1,171667,
a3==0,221667, a,=-— 0688333, as=10,253628.

Pacuernsle 30i0pbl YCHUJIHH NpHBeJeHbl Ha pHC. 2 (@—wu3rubaioliHe MOMEH-
Tl B TM, O-—IpoJoabHble cHIbl B T). CHOWHBIMHA JHHHAMHA NMOKA3aHbLl YCH/IHA,
KOTOphie, OYAY4H B3ATBIMH €O 3HAKAMH <«IJIIOC» H «MHHYC», COOTBETCTBYIOT
MAKCHMAJBHBIM CHKAMAIOWHM H paCTATHUBAIONIEM HAanpAXeHHIM O B 00aeJKe

B IIPEANOJIOXKEHHHN NOJHOr0O KOHTaKTa €€ ¢ MacCHBOM TpYHTa H [pH HaJH4YHH
DacCTArHBAIOLIHX HOPMaJdbHBIX KOHTAKTHBIX HalpaxeHHH. [IyHKTHpOM MOKa-
3aHbl YCH'IHy, COOTBETCTBYIOIIHE MAKCHMAJBLHBIM pPacTArHBarOiiMM Hanpaxe-
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HHUAAM Oy B o0JenKe, B MNPeANONONKEHHH, UYTO HODPMaJbHAs pacrATHBAOLLAd

Harpy3ka '‘Ha KOHCTPYKLHI0 He nepenaercss (YCWausi, COOTBETCTBYIOUIHE MaK-
CHMAJbHbLIM CXKHMAOUIUM HANPSAKeHHIM, B 3TOM cJvuae Te, KOTOphe TOKa-
2aHbl CIVIOIIHBIMH JIHHHUAMH).

q) 0)

- 794 .
M(Tm) -294 N17)
-303
-124 28
-321
A-~307
~265
-239
-235
-259
~354
RE T e

Puc. 2. Pacuernnie 3smiopm ycuant (HarudamwlBx Mo-

MEHTOB H MNPOJOJbHBIX CHJ) AJ8 OTJAZOYHOTO BapHAaH-

Ta pacdycTa (3HAYEHHS OPJAHHAT AYHKTHPHOH H CIUJIOLI-
HOM JIHHHAMH CM. B TEKCTE)

BesHunHb HOPMAJbHBIX JAaBJeHH]I Ha 00AEIKY O, /P 1 KacaTe/JbHBIX Ha-
TpsKeHHik T q/p Ha KOHTaKTE 00eAKH ¢ TPYHTOM B TOYKAX, HAXOASLUIHXCH

Ha nepecedyeHny, TNOKAa3aHHBLIX HA pHC. 2, CceyeHHH ¢ BHEUIHHUM KOHTYpPOM, a
TaK)Xe BEJHYHHbl TOHEPeYHBIX CHJI @Q/p B CceueHMsIX, pacnoJOXEHHBIX Nocpe-
JHHE - MeXAY TNOKa3aHHmMH Ha pHe. 2 (Ha ocu cummerpun Q=0), naHH
B TabauLe.
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L

No

ITpu noauoMmM KoHTakTe

EnHHHOHble KOHTAKTHLIC HANDSKEOHHS H TONEpeyHbie CHJB

IIpH HEBO3MOXKHOCTH pealiH3allHy

CCYeHHH pacTArupammeRl Harpy3Ku
TP , “06'P I Qp | P ©0 8P Qlp
' ! n | i | -
1| —056 0 0,15 0 |
2 | —054 —005 | 001 —0,02 0,07 0
3 ] —052 | —005 | 0 —0,05 0,15 | 0
4 } —0,50 0,04 —0,02 0,06 0,23 0,01
5 | —042 ; 0,12 0,01 0,11 —0,23 0,02
6 | —0,3I 0,08 0,04 0,09 —0,11 0,01
7 | —025 | —0,02 0,03 0,02 0,04 0
8 —0,22 — 0,13 001 | —0,05 0,17 —0,01
9 —0,29 027 —0,01 —0,11 0,27 —0,02
10 —0,61 021 | —o0,14 0,03 0,25 —0,02
11 —0,55 0,26 : 0,06 —0,01 —01 | 0
12 | 03I 0,19 | 010 | —0,15 —0,08 0,01
13 | —0,27 o | 00l ~016 | 0 0

3HAK «MHHYC» Yy KOHTAKTHBIX HAUPAXKEHHH, NPOAOJbHBIX H IONEPEYHBIX
CHJT O3HAUAeT CHKATHE, V H3rU0AWUIHX MOMEHTOB—OTHOCHTEALHOC DacTAXKeHue
BHEUIHETO BOJIOKHA.

Takum o6pa3oM, B JAHHOM cJiy4yae, VUHTHIBAs, YTO HArpyska p=>57,3 rtc/m?
KOHTAKTHBIE HANPSIKEHHS] O, COCTABJIAIT BeJIHYHHbl 1o 3,5 Krc/em? H, ecin

CUUTATb, UTO 3TH BEJHUMHH He IMPEBHIUAIOT CLEMeHUss 00JeJKH ¢ TPYHTOM
(1IpH OTCYTCTBHHM APYIHX BHAOB Harpys3ok) H o0Aenka npoekTtHpyercs 0e3 Jo-
niynieHuss oOpa3OBaHUS TPEHIMH WJIH [PHAHKEePEHHOH K TPYHTY, TO B Kaue-.
CTBE PacyeTHBIX HYXKHO npuHduMath yceuauda M u N, paundsie Ha puc. 2 CIVIOLI-
HBIMH JIHHUSIMH, CO 3HAaKaMH «ILUIHOC» M «MHHYC». 3TH YCHIAHSA OTPAXKaT Kak
MaKCHUMaJlbHble C2KHMAaloIiHe, TAK M MAaKCHMaJibHble PacTATHUBAIOLULHE HanpsaMKe-
HHSL O B oOgenke oT ceficMHyeckHX Bo3JeicTBui. [Ipu 3TOM pacdeTHbie AaB-

JeHHss Ha oO0JleJKy, KacaTeJbHble HANPSXKEHWUd HAa KOHTAKTE H MNOIepeurble
CHJABl B CeueHMsX oO0jeJKH OyAyT Te, YTO AdHbl B MepBOH uacTH TabaHubl,
TAKKE CO 3HAKAMH <«ILIIOC» M «MHHYyC». LEciau xe o0Iejka He npHaHKepeHa
K TPYHTY H NPOCKTHPYETCA ¢ JONyilieHHeM 0oOpa30BaHMA TPEUIHH, TO pacuyer-
NBIMH AJSL HPOBEPKH NPOYHOCTH 0OOJEJKH Ha cXaThe SBIAI0TCH 3niopl M u N
13 pHC. 2 (CNJOLIHBIe JHHHUH) W () M3 NepBOH yacTd TaOMMIBl, a HA pacTdxKe-
Hue—3mopl M u N u3 puc. 2 (nyHkTHp) U (—u3 BTOpOH yactd TabJaHIDL
B sTtOoM caydae Takxke BO3MOXKHO NOABJIEHHE pPacTANdBAOIINX HOPMAaJlbHbIX
KOHTAKTHBIX HamNpAXeHHH, HO He MO BCCMY NEepHMETPY IONEePEeyHOro CedeHHs.
a JUIlb HAa ero yacTH, npHueMm He npesbliaromiux 0,7 krc/cM? (KOHTaKTHBE
HaUPAXKEHHS O, [p U KacaTe/bHbIE HANPSIKEHHS T,q/p, COOTBETCTBYIOU(HE Mak-

CHMAaJbHBIM PACTATHBAIOIWIHM HaNnpsMXKEeHUAM Oj, [AaHbl BO BTOPOH Yactl
TabJInuUbl).
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'}43 _225

Puc. 3. Snopu ycunuit (CojomwHag JAHUSA H NYHK-

THP) B o0JeNKe NPU JMeHCTBHH BOJHBL CXKaTHA, 1na-

parowest mox yraom 120° k wanpasiaennolt Bgepx oOCH
CHMMeTPHH

Puc. 4. 3mopw YCHAMA (CNNIOWHAS JHHHA H NYHKTHD)

B ofOJenke



Ha puc. 3 npusegenbl B KayeCcTBE H/LIIOCTPAUHH 30OpH  yeuiauii N
(cnaomHas JHHHA) U1 M (nysKTHpP) B o0jeKe NIPH JeACTBHH BOJHB CXKaTHA,
rajaiomen noA yriaod a=120° x HanpaB/JeHHOH BBEPX OCH cuMMeTpuH (yroa «
OTCYHTBIBAETCH NPOTHB YacOBOH cTpedkH). Ha pHe, 4 AaHnl amiopw NPOAO.ib-
HbIX CHJI N (cnyiominas JHHHSA) H H3rHOaoluHX MoMeHToB M (nyHKTHp) OT
najawimel nox yrnom o= 120° BoJHbB CABHrA.

Kak BHAHO M3 puc. 3 H 4, 3MOPH YCHIHA HE HMEIT OCCH CHMMETpPHH,
TaK KaK HailpaBJe€HHE pacnpoCTPaHeHHs BOJIH HE COBIaJaeT HH C BePTHKAJbIO,
HHY C I'OPU3OHTAJBIO.

13.2. O6aenka Ke1e31040POKHOIO TOHHES.
Hcxoanble KaHHbBIE:

Ei=315-10# 1c/M2, wv,=0,15, Ey=7-.10% 1¢/M2, vy=03, v=263 /™%
=01, To=05 ¢ 6=0,5 M.

14,9
I
f

A
0,%

‘q

|
|
I
|

Ppc. 5. PacyerHbie 3M0OPbl YCHJAHHE B 00€/Ke Ke-
JIe3HOAOPOXKHOTO TOHHend., PacuiidpoBKy opaH-
HAT CM. B TeKCTe

PacueTHne 3MI0OPBl YCHJAHH NPHBEAEHBI HA PUC. 5 (CrJIOIIHBIE JHHHH—YCH-
JHfl, COOTBETCTBYIOLIHE MAaKCHMAJbHLIM CXKHMAIOIMHM, OYHKTHP~-MaKCHMA.Ih-
EBIM PACTATHBAIOUIMM HANPSIKEHHAM O B obgenke).
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{Ipuromentie 7

[locTpoenue KOH(POPMHOTO OTOOpAKEHHS
rpadro-ananutTHyeckum cnocobom [I. B. MenentoeBa

CTpoAT KOH(pOPMHOe orobpazKeHHe sl onpeleneHust K03GhDHUHEHTOB OT-
o0paxalolieii GYyHKIHH dg, 4y, ..., ds XapaKTepH3VIOUIHX (GOpMYy MONEPEdHOTO
ceyeHHS OOJCJAKH M HUCHOJb3yEeMbIX B Kaue-
CTBE HCXOAHBIX MAHHBIX JJisT MALIHHEOFO
pacueta Ha IBM wmanofl MOUHOCTH.

JLJs1 HaXOXACHHA YKa3aHHBIX KO3(h@u-
IIMEHTOB  BBIIOJHAKT  Clejyouue orne-
pPaLHH:

. BoiuepyuBaror B macurabe (1 : 100,
B cjayyae HeDOJBIIMX pasMepoB BupadoOT-
ku—I1 : 5() NOJOBUHY  CHUMMETPHYHOTO
BHYTDEHHErO0 KOHTYpa MHOIEPEYHOro ceye-
nust obgenkd. Havano xoopausHar pacno-
JararxT BHYTPH KOHTYpa Ha BEPTHKAABHOH
OCH CHMMETPHH, BJAOJb KOTOPOH Hanpas-
asercd ock O—X (puc. 1) u coBnagaer
C LIEHTPOM OKPYMXKHOCTH, OMNUCAHHOH BO-
KPYI KOHTypaA.

2. TTosoBHHY CHMMETPHUHOTO KOHTYpa
pasbuBator Jayuamu 0, I,..., VI, ucxoxas-
HIEMM H3 HauaJa KOOpAHHAT HA € uvacTtelt
(1ydu npopoaATr noi yriaom 30° apyr
K ApYTY).

3. U3 TOoro XKe 1eHTpA UPOBOASAT
OKPYXKHOCTH, Kacampllyecsl KOHTypa H3HYT-
pu (UX MOxKeT ObITb HECKOJBKO), H, €CJH
OAUH JIyU pnepeceKaeT JBe OKPYKHOCTH,
TO JJAS CJAEAYIOUIerc MOCTPOEHUS BbhIOH-
parT OKPVIKHOCTL OOAbLIIero pajguyca.

Puc. 1. CxemMa K OThICKa-
HHIO KO3(P(PHUIHEHTOB OT-

" J_' ¥ .« . o -
00pax aiouen (pyHKIHHU KWIO‘?E;HIE_IIBE;X O;ESKSI{&'XOH;I);ZEJ{H{)% 01{5 -’I(‘; 'KEIE;
CPAQIo-aHATUTHICCKUM ’ru a ¥ Kacamw ﬂPjIyMI/ICH KOHTVDA ;{3H. TDH
criocobom II. B. Me- yP I, yp yTD

OKDYZXKHOCTHAMH, KaK Ha AiHamerpax, CTposT
BCIIOMOTlaTe/NbHbie  OKPYXKHOCTH, Hepece-
Kalouiue KOHTYP B JABYX TOUYKaX.

0. M3 aByX Touek nepeceyeHdsi BuIOHpawT HaHboJdee yJajdeHHYI0O OT Ha-
qaja KOOPAHHAT, Y U3 Hee Ha COOTBETCTBVIOUIHH Jyu ONYCKAWT HephedfuKy-
adap. PaccrogHHe 3TOH TOYKY 10 Jyya o603HayalT Upn, a AJHHY Jyda OT Ha-

yaJa KOODAMHAT O TMepecedeHHsl C NEPHEHJHKY/JIAPOM OOO3HAYAIOT Uy q

) +3
0. 3uayenud u.},;) YUTAIOT HA IlIKaJjJe I[PO3payHO# najeTtkH (pHC. 2), BbI-

YepDUYEHHOH Ha KaJsbke B Macuitale oAHO jeleHHe—| cM, ecJd KOHTYD BBIUED-
ued B Macmitabe 1: 100, n oano genenne—2 cM, eci KOHTYp AaH B mMaciutabe
} : 50. ITanerxy Hak/JgaabBalOT Ha uYepTek TaKuM o0pa3scM, 4ToOsl LiKaJa u
coBmazajsa ¢ f-HBIM JIYYOM, a MIKaJda U-—C NepPHneHIHKYJASPOM, ONYINEeHHBIM
Ha JAYY U3 TOUKH HEPECeUeHHd BCIOMOraTelbHOH OKPYIKHOCTH ¢ KOHTYPOM.

[Ipumevanusn 1. Beanuuunl U(()U) H véﬂ) PaBHbI HY.IIO, MOITOMY

0
B KayecTBe u{(;. ) u uféﬂ) NPHHHMAIOT JUIHHB COOTBETCTBYIOIUHX Jy4eH OT

pa4gaja KOOpAHHAT A0 NEpPecedeHHs] ¢ KOHTYPOM.
2. Bce HeoO6xoauMble rpadHyeckHe NMOCTPOECHHS 110KA3aHBl Ha pHc. L.
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7. Pemalor cHcTeMy ceMH YpaBHeHHH OTHOCHTEJNBHO HEH3BeCTHBIX af,el),
Y KOTOpoOil B KauecTBe CBOOGOAHBIX WIeHOB OepyT H3MEpeHHLIE BeJHYHHM uf’.

MatpHila cucTeMB VPaBHEHHH JAJ8 oOnpeAeseHUs a},o) JaHa B Talbauue.

8. Kopun cucreMbl ypaBHeHuit 1. 7 Jai0T nepBoe npubiaumxenue kKoaddH-
1IHeRToB oTOOpaxKawined (HyHKIHH.

0 ~U
1 -2-F4-5-6-7-8-9

wd S|
=,
S
= "
<
S
N
NS
r

- QE LISV ECLL ICOZ6L QL Yt HaZL o6 8L 38 ¥ EC

u

Puc., 2. Ilanerka pJad onpenedsendsd 3Ha-
. (}
yeHHd U,

. 0
9. HalieHHble H3 PELICHHSA CHCTEMSB! 1. 7 BEJIHYHHBL af,i )/ffz=0, ...,06) nox-

. {’l .
CTaBdafloT B GopMyay A/ onpedeseHHA vf,,), HMEILYI0 BUA

b
- . » n . ﬂ
(0) __ v _(0) "
v, = — 2 n.’ sin R
v =)



Kos¢ppHunesTet oTobOpaxawmeit OQGYHRKIHH f Cuo60o11.-

T D ] D [P P | O] | e
1 1 1 1 1 ! 1 I ul?
] 0,866 0,5 0 —05 | —0866 | —1 | u?
! 0,5 —05 | —1 | —05 | 05 1 1 uy
1 0 —1 0 1 0 | —1 | u®
1 —05 | —05 1 —0,5 | —05 1 ﬁ ul”
1 —0,866 0,5 0 —05 | 0866 | —I ul?)
L —1 1 —1 | 1 —1 | —1 ] u,g})

10, Huast HaXO0XACHUHA CJACAVIOULSro nPUOJIHKeHHS Y pos AYHVI) fnaJjger-
H o

KY €O IIKaJamMH 4 v (puc. 2) HaAKAALBIBAIOT HA COOTBETCTBYIOUIHH JYy4, NOC/e
yero nepefiBHXKEHHEM WKaJbl ¢ BAOJAb Jdyya JoOHBAIOTCA TOrQ, 4T1o0Hl TOJY-

0 o
UCHHOE 3HaYeHHUe vf,,_) 0Ka3aJI0Ch Ha IepeceueHHd KOHTypa co WwKa.oit v. llpn

TAKOM TOJIOXKEHHH NaJeTKH Ha WKaJe # YHTAIOT 3HAYCHHS u_f,,_l).

[IpuMevanue DBeaHulHbl u[(}” U ugl) OCTAITCA TIPEHHHUME.

11. BHOBE NMpPOH3BOAAT onepauuu nm. 7, 9, Ho B kKauecTtBe CBOOOAHBIX U.le-
HOB CHCTEMBI 1. 7 O0€PYT 3HAYEHHS u.,g”, ui”, e ué”.

12. YxasaHHbiM 00pa3oM ONpeAeNdioT BTOpoe npHOanxKeHne xko3dduixeH-
TOB oTobpaxalomen GyHKIHH U T. [I.

13. Onepanud npoAoJXKawT A0 TeX NOpD, NMOKa INOCTPOCHHE CIeAYIOHIEro
HPHOJHXKeRUSE He OyJeT BHOCHTHL CYUIECTBCHHOH MONPABKHM B BEJIHUHHBL Up.

[Ipumeuvanue. Kak mpaBwio, Aaf peanbHBIX OuepTaHHi 0One-
JOK AOCTATOUHO TpeX NPHONHIKEHHUH.

14, IlpoBepKy COOTBETCTBHAl NOJYUYEHHOrO KOHTYpPA HCXOAHOMY OCYLIEeCTB-
NA10T 1o GopMysiaM JJis KOOpPJAHHAT TOYEK

o 6
X = Z apcos (1 —n) B, y= }: apsin (1 —n) ©.
n=0

n=0

15. Pemwalor cHCTeMy YpPaBHEHHH II. 7 OTHOCHTEJbHO KOIPPUIIIEHTOB Qp,
CNPEeREIAIOT BEJAHYHHBL U, H KOODAHHATHL TOYEK, OTOOPaXKEHHOTO KOHTYpa NHO
nporpamMme Ha OBM.

I TI. B. Meaeunrpesn. IlpubanwxkeHnbie BounciaeEns, M., DusMmar-
ru3, 1962,

ob



I[Ipuromenue §

AJTOPMTM H NPHMepbl pacyera
MHOTOCJOHHBIX KPYroBbiX OO0AEJOK TOHHE/eH

O6aesKy paccMaTpHBAOT Kak (n— 1) cJOHHOe KOJABWO; n-11 c.ioii—0ec-
KOHEYHO TOJICTBIH MACCHB.

3agaBaeMbie pacyeTHbE HArPy3KH HEPaBHOMEpHbLI 1O YIy O, orcuuTbiBae-
MOMY OT OCH, NpoxojslieH uepes MaKCHUMYM paAHaJbHOH Harpy3KH

Or = o+ P COS 20;

Trg =Q2 $in 2@,

rjge O, 1 T,;—paAvajbHas H KacaTejdbHasl COCTABJAIOUHE HATrPy30K;

Do, P2 W Q%?—napameTpbl Harpysok (3a7aloTcsl HIH BBIYHCJSIOTCH [0 IIpHBe-
JeHHBIM ¢opMyJiam).

[Ipn pacucte 00JeNOK, CJAOH KOTOPHIX HEOAHOPOAHBl MO MEXaHIYECKHUM
CBOMCTBAM, HanpuMep, OETOHHBIC C apMaTYpOH THOKOH MM KeCTKONI HJIH CJIOH
¢ peOpHCTBIMH TIOOHHIAaMH, YUMTBHIBAIOT HEPABHOMEPHOCTb pacupeleteHust Ha-
IPpAKEeHUH 10 ceyeHH0, HeoJHOPOAHOCTL MATEPUANOB B KAKAOM CJAOC AAPaAK-
Tepudyercsd Koa(pHUHEHTOM (CTENeHbi0] apMHPOBAHHUS, KOTOpash OUPeACAdeTCs
OTHOHIGHHEM IUJIOHIAAH CEUEHHA apMaTypbl K IJIOLIAAH CCUeHHS ¢/jI0a. Eciu
BHYTPEHHIIM cJa0eM OOfenKH ABRJSITCA Pebpuctole TIOOHHIY 6¢3 3al0/HEeHHS
NPOCTPAHCTBA MeKAY pedpaMH, TO CTeNeHbr aPMHPOBAHUS BBHIAESJEHHOIO CJ0A

pcbep onpenesiioT OTHOLIEHUEM IIOAJAH cedeHHs pedep K IMIOILATI Me3K1Yy-
pebepHOre npocTpaHcTBa u pebep.

Hcexoorneie Oannble 0as pacuera

1. CBolicTBa TPYHTA B MaccCluBe:

Eqy—Mmonyab aedopmanuy, Krefem?,

vo—KO03¢duuuent Iyaccona;

y—oObemMuas Macca rpyHTa, Kre/cms;

ko —x 03D (PUIUCHT CEeHCMHYHOCTH;

To—npeodiialalo i nepHoa, KoJieOaHHuil YacTul, TPYyHTA;

C]—CKOPOCTb  PACHPOCTPAHEHUs] YIPYTHX BOJH CKATHA—PaCTAKEHHS,
cM/c, onpeaeasiior o gopmyne

_ V 980E (1 — vj)
(I +vp) (1 —2v,)

2. Hanuoie no odjenxe:

n—1—KOJHYECTBO CJ0EB;
Rj—paanycol KOHTYpoB caoeB (=10, l,. —1);
Aj—crenesp apMHPOBAHHA CJIOEB (I'—l 2, ooy b —1);

E! F”-—-Monyﬂﬂ fedopMalyil MartepuasioB cjaoeB (Kre/cm?):
E,IE —OCHOBHOI'0 MaTtepHaJa;
E? —apMaTypH;
v;—Ko3bdunuenrtnl Ilyaccona marepnanoB cioes.
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3. CepcMByecKue BO3ACHCTBHS®

]
PP o= e heverTo
e 4n (1 —-'\?o) ) ’

P = Poc)/ (1 —2%) (B —4+) .
4, Hopaaok pacuera:
Ei = Ei-(l ah A;) + ElilAi

F; i=1,2,...,n—1;

2(1 4 v;)

RI"‘“I X; + 1 | X; + 1
=1, 2...,n— 1.

1@z}, Brryy {Twt)s {O1) —xBanpatHele MaTpuubl (3X3).

3{,1_-0 %2_}—{;—( 9(5}*—!—30 +3)+2
- ]
053—_1—!5 (C —— 3(;1 --—36 ~—3)+Q

P ) I 3 4 2

3 = 0; tﬁégw"“;"(ci — 3¢; — 3¢; ——'3)—-4
EY 1 £ 4 2
Do :ﬁ;(c‘ —3¢; + 3¢; + 3) — 4;

Uit A-TO OECKOHEUHOTO ¢10s1 KO3 (HUHEeHTH «, [

N . _ oy A N
oy = —2; ayy=0; ajg="0;

afy = 0; agy = —3(x, + 1) + 2; aly =3(x, + 1) — 4;

ag; = 0; E§2 =8(x, + 1) —4: aly = —3(x, + 1) 2;

Efl = 0; 65!2 = 6(x, + 1) —ng = 0,



B3 =0; Bl =—6(xn + 1); B55=0;

A= o} B = By} i=1, 2,...,n

I

[

Egng_{‘_{.(&? +3¢; +3¢;— 1) —4;

_. 1,

o 1 -
‘ —_— . i — 6 r 4___ ‘2_‘ _ [ .

- 1
oy = — g (36 + 36, —3¢; +1) +2;

c?

ol i i L ,_I' A
Bil:D. ’ 312*—0, ﬁ13_'0;
A

— - 9 ~ 9
i : 2( 34 9 T
Boy = 0; 552:‘1:1‘;9;'(3%+20:+3), ?‘23“-*‘*[_[—;

o 7 2 4 4
B = 05 Brp = '_6(30 +1); 8 133:E05;
" — 1 -i___O. -—i __O
TII““E! TQ"' }113-— ;
v y 2 4 9 ~; 2
Tél:o? 622_—[_1—(335‘1‘201—!‘3): 723271'0
. -'! 2 ! 4
¢ {

c?(c? -+ 3) .
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k‘i:[mAi+l . Df +Ffo-—-l]-—le+IT

tae 1<i<n — l--npu pacuere o6aej KH COBMECTHO C MACCHBOM;

pf:kfpf-l-l
1
Py
i
pr=1 Ps
Qﬂ
9
K 2c; o (45?4— l)cf . 4c?
I =TT S = e S g
A U Y i i
So1 7= Si15 S99 = — 819 Soy = — Sy3;
2
,: ¢; -+ 1 i ¢; + 6¢ + 1 . 2(c =2 —1)
Sy m——— gl R . S A ST
31 2 932 2 2 0 T3 2 2
Y S S i Qi i
S41 7= 831y Sy = — 830 83 = — Sz3;
4 9
A PPN SR S S _____#Q(ci'l—?ci“l).
11 31 b0 = S39, i3 = (02 1)2 *
?_
AT S B P i .
o1 = Uy; Ly =119, log = — tj3;
i i
t,-;___ _bil_tg__sl?_ti_f,,
31 = 5 32 3> 133 7 913
C; ¢}
A R A ' i
Ly =1tg) lyg = — 3y ly3 = — lgy;

5, Hanpa:xkenus B ajlementax 004eJKH

E{:! J }(j=1,2) (i=1,2,...,n—1).
|

iHb

3HAYKH «BC», «BO», «HC», «HO» yKa3blBalT CEUYEHHA, B KOTOPBIX Onpeie-
JiSIIOT HanpsiXKeHHsi: «B»—Ha BHYTPEHHEM KOHTYpPE€ CJOf; <«H»—Ha HAPYXHOM
KOHType CJ0d; «Cc»—B CcBoAe (HO OCH HeHCTBHA MAaKCHMAJbHOH HArpyskH);
«0»—B OOKaXx (10 OCH, NepIeHAUKYJASAPHOH HaNpaBJeHHI0 JAefCTBHA MAaKCH-
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MaJbHON Harpyskn). Bepxuu#i HHAEKC «J» YKa3blBaeT Ha MaTepHaJ, B KOTOPOM
ONpeleAslOT HaNPAXKEHHS: Hanpumep [=]-—0eTOH, j=2-—apMarypa; [(—HO-
Mep C.104.

R ) . N
E’}——‘:f | (501) - Py + (tp) Py
i
(1 <k <4
(1<!<3)

oS4 §F 21

Puc. 1. KoHcTpyKIHSE MHOTOC/JOHHOH
KOJIbIIEBOH OO IenKH:

I-—cnofi Ge3 3anoJHeHHN: 2, 5—CJOH CIHHKH

HYTYHHBIX TIOOMHrogs, J3——csaoil GertoHa; 4—

cs0ii komMOHHUpoBauHRIE (pedpa TIOGHHIOR
H OCTOHHOe 3a00JIHeHHEe)

6. Ilpumep pacuera o0jesiKH, cOCTOHLIEH M3 HABVX CJ10€B YyryHHHIX THOOUH-
I0B C 3an0JHeHHBIM O€TOHOM MeXI1V HHUMH, pHc. l.

CBoficTBa rpyHTa B MaccHBE:

MOAYIb AedopMmaunn—7000 krc/em?;

KoapdHuuuent Ilvaccona—0,30;

oObemBas macca (,00262 xre/cm?;

KO3 ¢HuueHT ceicmMuysocti—0,};

npeobaanawiiii nepuoa kogebanunn T,—0,5 c.

{lapaMmerpns 061eaKN npuBejsenn B tadna. 1.

[lapaMeTpnl HATPY30K Ha cjaou 00J4€JKH MpHBeAeHB B Tabu. 2.

ONIOpPL HAaONpsAXKEHHH B HIEJbIle CBOJAA H HA TOPH30HTAJBHOM JHAMETpe

E ceueHuax no pebpam ¥u MexpelepHOMY 3arnoJiHeHHI0O B Kr/cM? IOKas3aHbI
HA pHC. 2.
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O s DNDOCD M O

OTHOlLlleHHe TfIJIOINZ-

Paauyc oeH nonepevHoro ce- Mogayau nedopmanun, xre/cem?

CM

yedua pDeBep (apwua-
TYDBI} KO BCEMY

caoio FofFy 23 Es
474 0 1000000 | 1000000
471 0,1 | 240000 | 1000000
447 0 240000 240000
377 0 | 1000000 | 1000000
374 0,1 0 1000000
350 |

Puc. 2. 2niopsl HanpsiKeHUH nO CeYeHHUsIM MHOro-
CJAOMHOH OOAEeNKH:

a—cedeHHe B IIeJbire cpomga No pebpaMm; 6—To Xe MO

MexXpeGepHOMY 3AIOJNHEHHIO, 6—CeYeBRHe Ha TODPH30H-

TaJbHOM ApHaMeTPe no pebpaM; 2-—10 XKe N0 MeXKpe-

GepHOMY 2ANOAHEHHIO («ILJJIOCY» —CHKATHE, EMHHYC»~—
- pacTsixKeHHe)

Tadoaunpga 1

Koathdunvent
liyaccona

0,25
0,15
0,25
0,25
0,15



N o9

R o~ I 7 I O b |

[TapaMeTpul 11arpy3ok, Krc/cMm?

Po

1,1656
1,0722
0,8873
0,2691
0,1208

P2

- 0,1663
—,0789
—0,7343
—(0,9499
—0,4559

Q2

—1,0841
—2,0519
—3,0466
—2,0446
—1,0206

Tabauna 2

IipgMeuaHHe

Buemuysaa
Harpy3ka



[T puroancenue 9

AJITOPHTM H nNpHMeEp pacyeTa
KpPYroBuiX O0Je/OK TOHHEJeH MeJKOro 3ajoKeHus

I. Ucxonupie nasyble:

1

0= —— —IIOTHOCTb MaTepHaJsaa o0AeJKH, T c2/M4;
&
h—roJsuiuda obJaenKky, M;

R—pajuyc cpelHeldl JHHHUH INONEPEYHOro ceueHMs o0JeldKH, M;
vi—Ko3(¢puuueHT Ilyaccona marepuana obgenxy;
Ei—Mmoayan pedopmaniu martepuana obaenxu, rc/m?;
D—pHemuul anaMerp OOJeJKH, M;

H—rnyOuHa 3an0XKEeHHS TOHHEJISI, M;

A—KO03ddhHIHEeHT, onpenensieMbld corJlacHO pasjeny 7;

¢, B—Kko3hpdunueHTs, NPHHUMaeMble 110 TabJHIE;

v-—0oOBeMHasT Macca rpyura, 1/m3,

f—KoahdhuuenT Kpernoctu rpysta o IIpoToibsiKOHOBY;
n—aUCcao GJIOKOB B KOJiplte OOXEJIKH;

m-—salaBaeMoe YHC/J0 YYacTKOB JAejeHus O/0Ka o0Aesky;
U—CKOPOCTh YAaCTHI TPyHTA, M/C, OnpeneseMass M0 NPUAOKEHHK 2

Hacrosiet Mucerpykunuy,

Koabhduunenro
I'DYHTHL T
a B, xr/cm®
CynecH, I'MIHHUCTHIA TPYHT, JIECC, TPABHH, CYIJIHHKY
TBEPABIC M TJHHUCTBIE . . . . . . .« . . . 3,04 3,39
CpenHiie KPYNHO3EpPHHCTHIE TIECKH, MEJKHIT IMeCoK
C APeCBOM . . . . . . . ..o 3,13 0,50
IHeuepateie cypmecd, 1J1aCTHUHBIE, CYTVIHHKH 1I0JY-
TBEPAHE . . . . . . . . .. ... 1,13 0,50

2. BRiuncasioT BCIOMOTATEAbHBIE KO3PPHUHEHTH 1o ¢opmysiam:

E . _h £, .
0 — h— = =, %= ay
P1 R o1 €3(1 —vi)
D 4 HU.BH
D
=2 (172
= Gag e ’
Up
Gg = 2f 1 H3kyp; ky =10 5 4 B;
RR
km l h 3 ==
(4 b 2= =
T G VY
h ]
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R*¥YV a, + a, ! kR*(1 —*.r'?)]/_;zl - a,

3. Boiuncasor GyHKUHM P(f) no ¢opmy.e

t Iz' o a
D(t):jfjﬂ(f) sin[c LT (t—-'t)jldfc;

P
R

O

"
3

3nech ig(f)—yckopeHHe TpyHTa, 3aBHCSIEE OT BUJAA BHEIUHEro BO3Iel-

CTBHSI {CM. IPUMEpP pacuera);
T—NapaMeTp HHTETPHPOBaHHSIL.

a
~042
/
/
l
\
\
\
-0485 ®
y N(6t) [1]
) =~
) - “"1_:'9&5
;73468 N
/ \
. \
¢ /4] 38 ,_,,R/' \
\ Ag
Tf.55,55’ e }- +-]5]‘02
¢ 1314 )
\ /
\ /
A\ /
N 753 .
""'"- o ""'_8!,,54

ONIOPLl MOMEHTOB (a4) H NPOLOJb-
HEIX cua  {(6) B Kpyraod cOOpHOH
obredke



2+
4. BRIYHCIAIOT c0Ss O=cos —— (i — |)
nm

2T
W sin O=sin —— (i — 1), rae i=1,...,mn+1.
nm

O. OnpenensiioT 3HaueHUs TNepeMelleHHH K cHJIOBBIX (akTOopoB no ¢op-
MyJdaM

W(B,1)=A-B(t) cos 6;
V(B, ) =A.B(t) sin 6;

'}

2R P
N(B,{y=B-8() -cos 8.

M(8, 1) = (1) cos 8;

6. [Ipumep pacuera.

[Ipon3ssenem pacuer cOOpHOH OOAeNKH TOHHENH KPYFOBOFO OuepTaliHd H3
K eJe300ETOHHBIX 3JIEMEHTOB.

Vicxonnble XaHpple:

01=0,25 T c?/m* h=04M: R=4,3M; vi=015; v4=0,3; £,=3,15- 108 1/m2;
A=05; B=3350 1/m% [=08; y=18 1/m%; H=30 m; a=3,04; D=9.0 w;

2w
O= —(—1); i=1,...,mn+1; m=7, n=7 3a BHCUHIOK® Harpy3kKy IPH-
mn

HUMaeMm NPAMOVYIOAbBBIH HMIVJLC B BHJE

U
~— npu <i<?
i£o(l) = 1o P :
O npu >4,

1ae v=0,16 M/c—ckopocThb XkoO/de0aHHii yacTHLE MNOPOJAbl, COOTBETCTBYIOMIAN
seMaerpacerno 8 6annoB  (cM. TaGauLy NpHIOKEHHsa 2);
t=0,1 c~—npoLoJKHTEeIBbHOCTh UMNYJILCA.

Maxcumajibable 3HayedHsl IepeMelIleHUWHd ¥ YCUJAMH NPH YKa3asHbIX JaH-
HBIX nodydawnt npu =006 ¢. Inwopel M n N noxasanbl Ha PHCYHKE, OTKyla
BH/IHO, YTO

A"1mﬂx=0,49 TM, Aimax:"“‘ 157,02 T.



OrNJIABJIEHHE

Tlpegucnopne . . . . . . . . . .

L.
2.

10.

OCHOBHLIe TIOJOXKEHHS

PazmellleHHe TOHHEJEH W KOHCTDYKTHBHBIE aHTHCEH-
CMHYECKHEe MepOonpUsTHS

. OcHoBHBLIEe TOJOXKeHHA Mo pacueTy. Harpyski u Bo3-

JeucTsusa . . . . .

Pacuer 3aMKHYTHIX MOHOJIMTHBIX 001€/J0K NPOH3BO.Ib-
HOrO OuepTaHHA TOHHedCH DPAYOOKOTo 3a.10KeHH

PacyeT MHOroCJOHHBIX OOJeJ0K TOHHE1eH KPYroBOro
OUEPTAHUST . . v o« o e e e e e e e

Pacuer nabprisrOeTOHHBIX 00J€J0K € aHKepaMu

Pacuer xkpyrosmx o004e/M0K TOHHEIEHl MEJIKOTG 3a-
JIOYKEHUS

. Pacuer 00x1eJg0K HEKPVIOBOIO OYePTaHUA TolHeseH

MEJ/KOTO 3ad02eHusd e« e e e e e

. 1lpoexTHpoBaHHe mnopTatoB U IPHOOPTAABHEIX [OA-

MOPHBLIX CTEH . . . . . . . .

Opradusauus HHKEHEPHO-CeHCMOMETPHYECKOH  CAV K-
OBl Ha TOHHEJSIX

IIpuaoxeunn 4.

1. CKopocTH ceHcMHYeCKHX BOJH, HOpPMAabHble U Ka-
careqpHbie HanpsKeHHH B HEHAPYVUIEHHOM MacCHBe
1751 Pa3JUUYHBIX T'PYHTOB

2. OnpeneneHde pacyeTHHIX CeHCMHYECKHX Hanpsxe-
HHY B MAaCCHBE TI0 CKOPOCTH KoOj1eO0aHUst uWacTHIL
FPYHTA

3. Onpenenenile TPHBENEHHOrO MOIV.IA JHedhopMauHH
FPYHTA 419 pacyeTa HeKPVIOBBIX 007110k

4. Ilepeyenn ajqropuraos H OPOrpaMu I0 pacyery o-
JA€JA0K TOHHeNdell Ha celicMIYeCKHe BO3I1eiiCTBHS

5. AsropuT™M M npnmep pacdera o04el0K TOHHeTefl

KPYTOBOTO oOuepTaHHd Ha ceHcMHYeCKHe BO31eH-
CTBHA

6. O6muil  aaropuT™ § npHMepbl pacyera 001elN0K
HEKDYIOBOTO IIOHEPEYHOrO CeyeHHUsl Ha CelcMiye-
CKHC BO3JefCTBHSA .
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7. IlocTpoenne KoH¢popMmHoro otobpaxenusa rpado-
aHanHTHueckuM cnocobom I1. B. Menenteera . . 34

8. AlropHuTM M TpHMepHl pacueTa MHOTOCJIOHHLIX
Kpyroeosix o0neJoK ToHHedew . . . . . . . . of

9. AITOpHTM H INIPHMeEp pacyeTra KPYroBbIX 001e/0K
TOHHeJeH MeJKOro 3aJ10xeHus . . . . . . . b4
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byMara nnucuaa 60841/
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