MPOCTPAHCTBEHHBIE PACYETHBIE MOJENA
Fhana || 3 AHMIA. PACHETHBIE HATPY3KM

§ 1. CrexTpancHbli METOA AMHAMUUECKOR TEOPHM
CEHCMOCTORKOCTH

IunaMuueckas TeopHA celcMOCTOAKOCTH NOCTOAHHO
conepiencTayercs. CoBeplUICHCTBYIOTCA He TOJNBLKO MOJeNH 3/aHuil,
HO M MOZeqH ceflcMHYecKHX BO3NeHcTBHA HA HHX.

Panblle B KauecTBe MOLenH 3LaHHA TNPHHHMAloCck abCoJOTHO
JKECTKOR Teno, a ceficMHYeckHe Bo3feficTBHA NpeACTaBIANNCE B
BHe TIPOCTOTO rapMonkueckoro koaedawna. Temepp sTa ynpouieh-
Has MOLeNEb 3aMeHeHa APYroil — KOHCOJABHEIM CTEDMHEM ¢ COCpelo-
TOYEHHEIMH WIH pacnpeleJeHHHMH MaccaMH, 4T0 [aJ0 BO3MOK-
HOCTBL yHeCcTh WHIMBHIYAILHHle IMHAMHUECKHe CBOfcTBA koneSaHuil
anAHRH,

BamueiM 3TaNOM B PABHTHH TeOPHH  CefCMOCTORKOCTH GBUIO
cosfaHKe HOROR MOJenH cefiCMHYECKHX BO3JeAcTBHA — cnexTpon
woAehannil, yuHTHEBaKOMed peanbHuil Xapaxktep woaebaunii rpyHTa
NpH 3eMIETPACEHHH H ero ocofeHHOCTh BO3MeHCTBHA Ha nuHefinbil
OCHISITOP: YMeHbIIeHHe AMIVINTYL CHI HHEPUHH NP YBEMHUCHHI
nepuoia cofcTBeHHWX KoneGanuf. B peayabtare nosBMAHChL pe-
KOMEHAAUHK 10 MPOCKTHPOBAHHIO 3AAHHA ¢ NOBLIIEHHOH MOAaT/IH-
BOCTBIO BEPTHRA/ILHEIX 3IeMeHTOR. ;

CnexTpanbHulil MeTol, paspaloTaHHEIN 18 cHCTeM ¢ OLHO# cre-
nensio cEoGOLH, HeTpyAHO Guilo 0000UIHTE 8 caydas KodebaHwi
KOHCOALHOTO CTEPMKHA C COCPENOTOMEHHBIMH HAH pacnpefegeHib-
MH MaccaMi. JIAA 3TOTO BOCHOMIBIOBANHCH MOAeNbE) MeToda MpH-
BEIEHHA, KOrJA yNpyroe Telo ¢ KOHeYHHM HIH GecKOHedHWM WHE-
oM CTemeHell CEOGOIH 3aMEHAA0CH JHHeHHEIMH OCUHAAATODAMH —
MACCAMH, NOJBelleHHEIMH HA Npy#HHaX. [IpuBeTenHble MACCH BH-
YHCAAIHCH H3 PABEHCTBA KHHETHYECKHX, a NpHBeJeHHLe MECTKOCTH
Npy#HH — H3 PABeHCTBA NMOTEHIHAJILHHX 3UepTHR yOpyroro Teda
ocnuaaaTopa. 3o OO ONpefleleHHHIM  TOCTHMEHHEM, TaK Kak
BOEPELE YIAJOCh B OIHOM pacdeTe OJHOBPEMEHHO YHeCTh pealb-
Hble MOZEAH 3aHHA H CellCMHUeCKOTO BO3AeicTBHA,

Oanako COBPeMEeHHE CHeKTPAJLHLIH MeTol HMEeT DAj CyULecT-
BEeHHEX HegocraTkoB. Tak, onpelefenne ceficMHYeCKHX HaTpysok
BrnoanAeTea no dopuyne
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k. — kosdpruHenT celicMHUHOCTH;
B; — KO3 HIHERT IHHAMHYHOCTH;
X;(x,) — opaunarel Gopm cobersenHbx Kogaebanuii;
(), — Bec Macc, CKOHUEHTPHPOBAHHLIX B YPOBHe NepekprITHil.

Coraacuo dopmyie (1), bo sHHMaHHe NpHHHMATCR QOPMEL KO-
aefannii, NPH KOTOPHIX NEpPeKpeITHe NEPEMENAeTcA NOCTYNATeNAbHO
Kak aGCoMIOTHO JKecTKHH AHcK. JIAA MHOTHX THOOE 3IAHHA TakHe
(opMBEL B «UHCTOM? BHIE He CYLIECTBYIOT.

Qopuyna (1) AepnAeTcA HacTHHIM caydaem Gonee obumx dop-
mya, npuseienHux B ra. 111 nactoameii padore. Ona npurogna ana
VYETA JHIb DIHOTO MOCTYMATENBHOT0 BHAA Koaebanuii ajpanmi,
HMEIOIHE PerylapHY CTPYKTYpY Mo AAHHe (3TaHHA paMHOH KOH-
CTPYKTHBHOHA CXeMBI, KpyNMHODaHenbHbe), Mcnoasiosauue e Gop-
Myast (1) ans obwefi oneHKH cefcMOCTORKOCTH TaKHX 30aHuii He-
peiKo NPHEOAHT K OmHOKe, TAK KaK APYyrHe COCTABAAIONHe Cefi-
CMHYECKOH HArpy3KH, He yYHTHIBAeMBIE PACYETOM, MOTYT GHTE TOTO
ke nopsaka. Tak, HanphuMep, cefcMHYeCKHe HATPY3KH, NPHXOLA-
IHecH Ha KpalHHe paMbl KapKaca NpH KPYTHAbHBIX KOJeOaHHAX,
B PALE CAY4AEB NPEBHILAIOT HATPY3KH, BO3HHKAIOMIHE MpPH NOCTYNA-
TeJILHBIY KOJAe0aHHAX.

Bee pacderhble qopMyasl CNEKTPANBHOTO MeTOLA NOJAYYEHHE B
Npennoo#enis GecKOHeUHo GOMBUIOH CKOPOCTH pACHpOCTpaHEeHH:
celicMHYecKol BOMHM. B feficTBHTENBHOCTH e CKOPOCTH H [IJHHE
BOJIH MEHAITCA B BecbMa WHPOKHX npegeaax (c= 1005000 m/cex,
A=30-400 M) u y¥e NpH ANHHe BOJHH MeHee 250 m HeoGXoIHMO
PACCMATPHBATH BONPOC O HECHHXPOHHOCTH [ABHIKCHHS OTIENbHBIX
YUACTKOR OCHOBAHHA 3JaHHA *. JTO MOMHO NPHOIHAEHHD YYerTb
cnocoBaMH, HaI0MKeHHBIMHE B § B HacTOALLER TIaBbl.

He MeHee BaKHBIM BONPOCOM ABAAETCH YIET Pe30OHAHCHBIX KOJe-
Ganufi NOBepXHOCTHOTO cA0A rpyHTa. MasecTHo, nanpumep, uto aM-
NAHTYAE KodeGanufl sToro caos MoryT B 4—8 pas npeeswuaTe KO-
aebanns kopernbix nopoi. ChaenoBaTelbHo, Npexkie, yem HCCAEL0-
BaTh KoJelaHua AHReNHOrO OCHHANATOPE, HeoOXOLHMO paccMoT-
perb KonefaHHA NOBePXHOCTHOTO CJIOA IOJ BO3JeHcTBHeM celcMH-
YecKOH BOJHEL

[pu onpesefeHHHX COOTHOWIEHHAX TOMLIHHE CHOA H LAHHGB cefi-
CMHYECKOH BOJHBI MOTYT NpPOABHTBCS pe30HAHCHHe Konefanusn, 3ro
OTHOCHTCA K BO3AeHCTBHIO O0OBEMHBIX H MOBEPXHOCTHMX BOJH.

* YKazauuan NpHuNHA He WBIAETCH EAWNCTBEHHON, BHSWBAIONeH HepaBHO-
MEPHOCTE TOASA CeRCMBYCCKHX KoAeDaHHit IPYHTA BIOM SMaHMA
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Takum ofpasoM, B pacueTHHX COeKTpax NOMMHA OHTB yuTeHa
BOZMOMHOCTE CONMIKEHHA NepHoLoB coBCTBEHHMX Koaebamuii caos
TPYHTA, ceficMHYecKOl BOTHE H COOPYMKEHHA.

OaHako TPYIHOCTH Ha 3TOM NYTH emie Benukd. [Ipasuabuee Bui-
IEHIN0KEHHOR PACCMOTPETh B BEPOATHOCTHOR NOCTAHOBKE, MPUHAB,
HANPHMEP, MOIENb CeACMHYECKHX BO3NeHCTBHH, NpelIoMKeHHYID
. Xaysnepom [35], B BHAe TPyONsl CHHYCOHAAJLHLIX HMOVABCOB CO
CAYHATNHBIM PACTPENENEHHEM N0 BPEMEHH.

B cnekTpankHOM MeTOme HCXOIAT H3 BO3MOMHOCTH pasieicHHH
nepeMeHHbIX B CHCTeMe YPABHEHHH B YacTHHX NMpoH3BoAHBIX. Takoe
pasjieqeHne He BCErld BO3MOMKHO, OcOGEHHO NPH yyeTe CKOPOCTH
pacnpocTpaHeHHA CeHCMHUECKHX BOJIH H NPH Pas[elbHOM YueTe He-
yOpyrux cBoficTs 3LaHHi M rpyHTa.

§ 2. CnextpansHas kpusas kostuuHenTa
AWHAMMUYHOCTH

CpapHuM CHeKTpPalbHBE KPHEEHE KO3(QHIHEHTOB AH-
HAMHYHOCTH, BHIYHCJIEHHLX BEPOATHOCTHHM cnocofom [2], aaa asyx
XapaKTepHBIX 3eMAeTPACEHHA: ¢ SNHUEHTPaMH B ropoie H B 22 xa
oT Hero (puc. 14), Oas fiepporo cayuas XapakTepeH CPABHHTEIBHO
OJHOPONHEI CHeKTpadbHef cocTab. CoekTpaibHble KpHBbie Kosg-
(PHUHEHTOB AHHAMHYHOCTH, MOCTPOEHHHE [JiA PA3AHYHBIX YYACTKOB
ceficMOrpaMMbl, NOYTH COBNAAAIOT OaHa ¢ Apyroii, Bo Bropom ixe
c/lyyae MAKCHMYMAaM CHeKTPaibHHX KPHBEIX COOTBETCTBYIOT pas-
nMH4Hbie npeofaajalome nepuoin xoaeGanui: 0,4—05 u 1,0—

1,5 cex. OAHAKO BeJAHYHHB CaMHX
= T S L S o MAKCHMYMOB Ma/o OTJIHYAKTCH H
T | fo——  mpuMepHO paBibl 3,7—3,9.
3 r Kpusbie xosdduunenror auna-
g

4

MHYHOCTH, BRIMHC/JACHHBIX [OJ# pas-

2 ! N 3
1 NG |IN] JAHYHBIX  3eMaeTpsicednfi cuaof 7
e =l 6annoe, NpHBeIeHE Ha % L
' | T ] pHBE, Ha pue. 15
il

I 3,.'16(:13 XapakTepHblM MOMEHTOM fIB-
07 04 06 48 10 12 1% JALTCH HEOLHOPOAHOCTE CHEKTPaib-
Megpuod Konefioms 3Fanus T, con HOTO cocTaka. B Be/HYHHAX e MaK-
CHMYMOB GOABIOTO pasfpoca HeT.

Puc. 14, Kpuewe xcsddrunentos CpaeHeHue STHX KPHBEIX ¢ HOpMa-

IAHEAMETI0CTH: THBHOH MO3BOMAET CASIaTh CABLY-
! — gopmarAsnan;  2—d — nan IHEK .
¥YHACTEOR AKCCACPOTPAMMEL 2 IOLUHE BEIBOMIB: =
MaKCHMYM HOPMATHBHON KPHBO#H
3aHHIKEH;

npeoGiafaioiine NepHOAL KoaeGaHHii TPYHTOB NPHHATHL CPABHH-
TeNbHO HeGOBIIHMHE, YT0 XapaKTePHO TOIbKO LIS TIOTHEX PYHTOB.
Hrax, Helb3s MPHSHATL HOPMaJbHbIM pacuer 3AAHHA Ha CEHCMH-

* Beuncaenna sunoanens vax. O. T1. Accayaenxo (OHCH).
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HECKHE BO3AeHCTEHA M0 KAKOA-THEO OfHOMH, faxe yiyuyllennof cnek-
TpaisHoil Kpusoil. HeoGxoammo pas Kamaoro ceficMuveckoro patio-
HA HMETh CEPHIO KPHBHIX, YYHTHIBAWIIHY PA3AHYHEe HHTErpajbHEIX
NPH3HAKOE 3eMJAETPACEHN (BLILeJCHHe IHEPTHH, SMHHLEHTPabHOe
PACCTOSIHHE H XADAKTEPHCTHKH CBOHCTE 3eMHOH KOPH u TpyHTa B
nanHoM pafioHe).
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Puc. 156. Kpusue i TOE [ H:

I—4 — 233 pasnex semAeTPRCEHAN; 5 — HOpMATHEHaN.

Heapas HrHOpHDOBATB TaKie HEOLHOPOLHOCTH CHEKTPANLHOrO
COCTaBa /1A OONBUKHHCTEA 3eMaeTpacernil. B cBA3H ¢ 3THM H0JM-
Ha OBITH He OAHA «pacueTHaf» KPHsag koadduumenTa IHHAMHUHOC-
TH, 4 HECKOJIbKO. B pasHble MOMEHTH BpeMeHH HA NPOTHKEHHH Of-
HOTO 3eMJIETPACEHHA MepHoan npeofiafalmux koaeSaHnil rpyHTra
MOTYT OKa3aThed GJHIKHMH K 1060My nepHoly COGCTEEHHBIX KOJe-
Ganmit spanna. Ilpoctpancteennsie dopubul KoaeOaHuit oxamyTcs
TOr1a Hanbolee CYUIECTBEHHBIMH NPH OUEHKe TPOYHOCTH TOH HANW
HHOH uaCTH coopyenna. JIAs BRICOKHX H THOKHX snamnii 3TH hop-
MBI MOTYT GLITH HeYCTORYHBBIMH, NMOSTOMY BO3MOMHEI CpPHB MX H
pesknii mepexos na Gonee HH3KYI0 YAacTOTy KoseGaHHit © BechMa
YEeJAHYeHHBMH AMIVIHTY AMH.

Takum ofpazom, m0Gas H3 KPHBLIX KO(MHIHENTA NHHAMHUHO-
CTH, I KOTOPOR OKamyTcd ONH3KHMH NMEpHOLH Npeofiazaiomux
Komebanill rpynta B coGCTBERHBIX KoJeGaHWii 37aHHA, [OJMHA
GLTh pacuerholl. B ¢BfAsH © 3THM CclelyeT NPOHIBOAHTH He OAHH
pacuer, a HecKONbKO, MPOBEPSA Ha pe3oHaHC AOOYK NPOCTPaHCT-
BeHHYIO opMY KoseSaHHM, KOTOpas YUHTHEAETCA B pacuere ¢ Mak-
CHMAJBHLIM 3HAYEHHEM Kos(uuHenTa nHHaMHuHOCTH. [lpyrue
hopMBEl YUHTHBAIOTCA N0 TOH 3Ke KPHBOH, HO C MeHBIIHM JGETTS
uHenToM AuHamuuHOCTH. OlUEHKa TPOYHOCTH  OTAeNBHBIX HacTeil
BAAHHA AOJKHA NPOHIBOAHTECA NO orHOAIONEl BHYTPEHHHX YCH-
JIH{, NOCTPOEHHOHR Ha OCHOBE PaCUeToB.

o
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Muewmefica B HacToAUee BpeMsi HAQOPMAIMH 0 3eMISTPACEHHAX
HEJOCTATOURO, 4To0L MOMHO OBUIO PeKOMeHI0BATh OHppepeHulpo-
BaHHHle HCXOANBE PACULTHHE NaHHEE LI KAMA0T0 celilcMHUECKOTO
pailona W [JIfl Pa3nHYHBX HHTErpaibHEIX NPH3HAKOB 3eMmaerpsce-
HHil, X0T 1Heo0X0AHM0 BHECTH KODPEKTHBbI B HEKOTOPLIE HOPMATHE-
HEle [AHHEE, NOCKOAbKY OTAelbHbie COOPYMKEHHH, PACCYHTAHHHE B
COOTBETCTEHH ¢ HHMH, MOTYT OKa3saTbesi HecellcMOCTORKHMH.

K TakuMm coopyeHHAM OTHOCATCA KADKACHBe 3[1AHHA MOBHILEH-
wolt sraxmHocTH. CoracHo HOpMam, ueMm Bbillle 3TAHHSA, TEM MeHD-
me AefiCTBYIOUIHE HA HHX ceficMuueckne Harpysku. [Las sTux sia-
HHfl IHHAMHYeCKHR Ko3(HIHeHT CHIGKASTCA 10 MHHHMATbHOR
penuunHE, passoli 0,8, Takoe spieHde Momer OHTH TONbKO B TOM
caIy4ae, KOrAa HMEeTCs TapaHTHA, uTo NepHoq coOCTEeHHLIX Koje-
Gaunil coopymenua OGyler HamHoro Ooabme npeodaanawilero ne-
puona konebGanuil rpynta. Ho, kax BuaHo M3 puc. 14, 15, Takol
rapanTHH HetT, ocofeHHO ec/H TPYHTE HemaoThbie. HenooleHka Bbl-
WEyKA3AHHOTO OGCTOATENLCTBA MOMKET NPHBECTH K paspylleHHuM
3panuil Bo BpeMs 3eMaerpacennil. HanecTHp HEeCKONBKO TAKHX MMpPH-
mepoe. Tak, npn semaerpscenHax B r. Mexuko, HAXoguBilesca HA
GOMBIIOM PACCTOAHHM OT INMHUEHTPOB, Haubolee CHABHEM Paspy-
WeHAAM NOABEPIAHCE KapKACHGIC 30aHHS, PaclojoMenHbie B pa-
fioHax co crabuMH rpyHTaMH, MHOTHe cleuHa HCTH OCHOBHOR TpH-
HHHOH paspylleHHil CUHTAKT Pe30HAHCHHe KoJeQaHHfA, NPH KOTO-
PHIX ceflcMHYECKHE HATPYSKH MOIYT & 3—4 pasa NpeBOCXOIHTE HOD-
MaTHBHbIE *. )

Momno pekoMeHAORAaTh [Ba BAPHAHTA YAYULIEHHA METOAHKH
pacuera Ha CefCMHYECKHe BO3LeHCTBHS BEICOKHX KADKACHLIX 3[14-
HHIL,

Mepewit papuant [IpoH3BOONTCA AHAAHZ  HMEIOUHXCA
aKceaepOrpaMM 3eMJIETPACEHHH, i HEKOTOPHe H3 HHX NPHHUMAKT-
©fl B KauecTBe pacyeTHHX 3ITAJOHOB 1A PAITHUHELX CeHCMHYECKHX
pafionos. OueHKa BeauyHn cefiCMHUECKHX HATPY30K  BBINOJHSETCA
Ha OCHOBE PACYETOR, BLIMOJHEHHBIX C NPHMEHEHHEM AKCENepOrpaMu |
3JeKTPOHHO-BHYHCANTENBHEX MAIIHH,

Bropofi sapuanT B pacuere HCNONBIYIOTCA OJHOBPEMEHHO
TPH HODMATHEHEE KPHBLIE C Ipeo0aalalonuMy NepHolaMu koaeba-
wuit rpynta — 0,4; 0,8 u 1,2 cex (puc. 16). Bropas u TpeTbs KpHEbLIE
noAyHens H3 NepBoll MyTeM CABHMKKH €& MAKCHMAJAbHEIX 3HAYeHHE™®,

Ilna snamnit ¢ neprofom cofcTBerHmx  KomeOanui T<04 cex
pacyeT AOJKEH BHIOJAHATLCA C HCNOJNLIOBAHMEM JHIIL [epBOfi KpH-
sofi f. B ocTanbHblX cAyuanx OH AHAJOTHYEH OTHICKAHHIO HEBBIMOA-
HOTO 3ArPYKEHHs C MOMOULBIO JHHHE BIHAHNA,

[Mopaniok pacueTa caeLymOILHA:

* Hopmst He YYHTHBRIOT BOSMOKHOCTH COTHMENNA YACTOTHEIX XAPAKTepH-
CTHK KoJeGannil [PYHTA o 3Aa8HI NOBRIICHHON ITARHOCTH,

** Breprule NpeiAOHenHA GbLIHN CIedand apTopasi w1966 r. » nayuso-tex-
HHMECKHX OTHCTAX, NpencTasaennmx 8 Toua3HHMIIT u UHUHCK.
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BEMHCARIOTCA NEPHOIB HECKOABKHX NMePBHIX TAaBlbIX KodeGaHui
MPOCTPAHCTBEHHBIX KOHCTPYKUNMA. [lo rpadmky puc. 16 onperensior-
€5l COOTBETCTRYIOIUIHE 3THM NepHOLaM KO3(M{HUUHEHTH AHHAMHUHOCTH

Il o 1 gl .
pl:g?,---;l,ﬁ'},,‘.:%]‘ﬁ...,
BEIHCASIOTCS CEliCMINECKHe HATpysKH S, 8. . SIS L.
o ol 4
1, S2, ... AR KakAoH H3 MPOCTPAaHCTBEHHBIX hopm Koaebanui

H COOTBETCTBYIOLIHE HM BHYTpEHHHe YCHJAMS B KOHCTPYKUHAX 314a-
HRAA,
OOpefedaoTed Cpelide KBAAPATHYECKHE 3HAYeHHA BHYTPEHHHX

yemmmt N'=VX(NE NU= VIV = VE (NTTys,
[lo Hum cTpoATCA orudamiiHe SNOPH BHYTPEHHIK VCUIH, KOTOpEIE
ABAOTCA PACUeTHHMH NPH NMPOBEPKE NMPOUHOCTH CeveHHH.

1] L ]
Puc. 16. Kpusue ko- ,§? f| ;

spdHUHERTOR OHHE- W\ | |
MHUHOCTH ANA KATEro- \
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B snurtepatype no ceficMOCTONKOCTH  3JaHuii He YNOMHHAeTcAa O
cnenH(HYecKHX OCODEHHOCTAX PE30HAHCHLIX  KOAeOAHHH 31aHHA.
KoneGanus 31amusa npH 3eMJCTPACEHHH HECTALMOHAPHHW M0 PEXH-
my. [losTomy afneck HMEWT MecTo He pesoHaHCHBIE KoeGaHus, a ne-
PEXOAE Yepes peOHAHCH, NOCKOABKY CNeKTp BHeMIHHX Bo3eficTBui
nepemenntifi. [Ipn goctaTouno GeICTPOM NMPOXOMIEHHH Hepes pPeso-
HaHc (B CBASH ¢ MePeMeHlOCThIO BO BPEeMeHH CIeKTPA BHEUIHHX BO3-
IeHCTEHIL H OTHOUHTENBHMX JKECTKOCTHRIX XapaKTepHCTHK COOpPHOro
COOPYHEHHA) aMOANTYIH KoleSaHHA BO3IPACTAIOT, HO Ble e OKa-
3bIBAIOTCH 3HAYHTEJNbLHO MEeHLUIHMH, YEM [PH YCTAHOBHBIIEMCA pe-
30HAHCE.

Hatypitbie HCOMTAHHA 313aHHA ¢ NOMOWBI BHODAUMOHHEIX Ma-
WIHH MpH HENpeprBHO BO3pacTaoulell HArpysKe MNOKA3EIBAIOT, 4TO
UACTOTH COOCTBEHNbIX KoMeOaHHA, a CJel0BATENbHO, H JKECTKOCTh
KOHCTPYKIHH B IeJI0M, HeNPephlBHO VMEHLIIAKTCH RO BPeMenn H
3ABHCAT OT YPOBHA HANpPAMEHHOrD COCTOAHHA. 3T0 NPOHCXOLHT
BCNEJCTEHE OTHOCHTENBHBIX CABHIOB COOPHBIX 3J€MEHTOB H KOHLEH-
TPALHH MIacCTHYeCKHX HedopMalHi B MecTax HX 3aMOHONHYHBAHHA,

* llpaBuanuel Npu oNpeleNeNHE PACHETHHX  YCHAMA HCXOAHTL 13 MakCH-
MAMBHHIXY OUEHOK MYTEM CYMMHpPOBAHHT afCOMIOTHRX  3HAYeHHT }'CIMHJ"L BBEIYHC-
JENNBX AR K200 NPOCTPAaHCTBEHNOR opME B OTIeABHOCTH.
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Takum obpa3oM, pacuer 3[aHHA MO HECKOJBKHM CHNEKTPaJbHBIM
KPHBBIM CJELyeT PACCMATPHBATL KAK NPOBEPKY NPH NPOXOMAEHHH
ero uepez pesoHnaxc BOausn mwboii cobcTBeHHOA wacToTe. [Tpume-
HHTEJLHO K 3[aHHAM NOBHIUIEHHOH 3TaMHOCTH Pacder mo HoOpMam
MOMKHO TPAKTOBATh KAK PACHET Ha NPOXOMIeHHe depe3 peloHaHC
BOMH3H TOABKO BHICIIHX COGCTBEHHHWX 4acTOT, YEro HeJOCTATOUHO
I OUEHKH HEBBIMOAHOTO COCTOAHHA.

§ 3. Hepgocratkm HOHCONBHOW pPacueTHOR cxemel

Kampnaa momeas, ABAAACE YNpOLLEHHHM nojgofHem
3[AHHA, OTPaMKAeT TOIbKO OCHOBHHIE CBOMCTBA €ro0 KOHCTPYKTHBHOM
CXEMEL

B pacueTHbiX MOjeasX Macca KOHUEHTPHPYETCS B YPOBHAX nepe-
KpuITHA. 3To, Kazanoch Gbl, rpyfoe ynpolieHHe He BHOCHT, 0HAKO,
cyllecTBeHHBlx OmMHGOK B pesyAbTaThl pacdera. MomHo NoKasaTth,
HCINOAb3YA METOAB TEOPHH BEPOATHOCTH, YTO HETOMHOCTH B BhiGOpe
TOUEK KOHIEHTpalHH Macc He BeAyT K omuGkam Gonee 1% B onpe-
feqeHHH YacTOT; HecyllecTBEHHO MeHAKTCA NpH 5TOM H GOpMblL KO-
aebannii,. OWHOKH BO3PACTYT, ecAH NPOH3BECTH  KOHUEHTpPALHIo
MAacc H MecTKoCTell Mo AJHHe 3[1aHHA (MOJAedb KOHCOJAbHOTD CTEPH-
us). [Ipi 3TOM TepAIOTCS BeCbMa CyUlecTBeHHble THHAMHUECKHe CTe-
NeHH cBoBONLW 30aHHA, a clefoBaTelbho, 0 dopMbl Koselanui, uto
CHABHO HCKaMAET He TOABKO KOJAHYECTBEHHO, HO H KadecTBEeHHO pe-
3YALTATH pacdera.

B ocHope nHHAMHYeCKOTO MeTOAa pacyeTa 3MAHHA JemHT Npei-
NOCHIKA 0 HeaedOpMHDYEMOCTH TEPEKPHTHA B CBOell MAOCKOCTH.
Ona Guiia NpHeMIeMON, KOrAa MepeKpeITH BHIMOAHAIHCH MOHO-
AHTHEIMH, @ TlonepeyHble AHAadparMbl, ABJAAIOLIMECH ONOPAMH /s
MepeKpHTHI, CTABHAHCE HA GAH3IKOM DACCTOAHHH OJHA OT ApYToOi.

B cospemenHoM ceficMOCTONKOM CTPOHTENBCTBE NDHMEHAETCA H
CTAHOBHTCA npeobaaganuiuM cOOpHLA KeaezobeTon.

Has cGopHLEX MepeKpuTHEA, a B pafe ciyuaes W 117 MOHOJHTHBIX,
BHIIEYKA3AHHAS NPeANOCLIKA CTAHOBHTCA HeNpHeMJeMoil, uTo 1ot-
TBEPHKAANT SKCNEPHMEHTANbHBE DAHHME HCCAELOBAHHE TOPH3OH-
TanbHOH MecTKOCTH COOPHHX MepeKpHITHH H HATYpHHEe HCOLTAHHA
KoneGanui 30aAMA. AHaNH3 TNOCAENCTBHA 3eMJAETPACEHHA TaKmKe
CBHIETeJLCTBYET 0 HeoGXOIHMOCTH yYeTa NOAATJIHBOCTH NepeKph-
THIt B CBOEM MIOCKOCTH.

INpocTpancteennaa pab0Ta 3J1aHHA NOYTH Beerfa NPOABASeTCH,
Hpaxe ec/H NpeiNocHiKa o HefedOPMHPYeMOCTH NepeKpuiTHH OKa-
sbiBaeTcs npuemuemoil. LlenTpw  secTkocTeli u Macc B 3jaHun
NpaKTHYECKH HHKOrAa He COBNAJAIOT, H OHO, MOMHMO MOCTYNAaTelb-
HBIX Kojefanuil, copepmaer elile W BpawarenbHsie. [Ipu sTom ne-
PeKpHTHE NOBOPAYHBAETCA B CBOeli MIOCKOCTH M BHI3WBAeT Hepas-
HOMepHOe MO JJHHe 3MaHHA pacnpeiejedde BHYTPEHHHX YCHAHHA H
meopmaunii BePTHKaALHBX 3deMentoB. PacueTHas cxema B BHAe
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KOHCOMLHOTD CTEPIKHA He JaeT BO3MOKHOCTH CHeJaTh NPaBHALHOE C
YUETOM [IHHAMHUECKHX XapakTepHCTHK SIaHHA onpefenenne cedi-
CMHYeCKOR HATDYSKH M paclpelefende ee MeXIy BePTHKATBHEIMH
aaeMentamu. Haxomen, faxe cHMMeTpHUHOe (¢ CHMMETPHUHEIM
PACTIOAOMEHHEM MAacc M MKecTKocTell) 3faiHe HCOBLITHIBAST Bpalla-
TelbHble (KPYTHAbHEIE) KoneGannd 3a CueT HepABHOMEPHOCTH NOIA
ceficMuueckHX Koaefanuil rpynTa.

CywecTBylOIWAA METOINKA DACYETA H NPOEKTHPOBAHMSA 3[AAHHA B
cefiCMHYeCKHX DafOHAX, OCHOBAHHAN HA KOHCOJbHBIX  PACHETHBIX
cXeMax, He pellaer BadHeIX BONPOCOD KAKOBO ONTHMAaNbHOE COOT-
HOWEHHe Memly NIHHOR M MHPHHOH 31aHHA, JHECTHOCTAMH paM,
NepekpelTHE B AHadparM KecTKOCTH; CKOJIBKO AOM#Ho ObiTh IHA-
parM U KaKOBO paccTOAHHE MEKIy HHMH; KAK OTpamalorcs Ha
npocTpancTEenHol pafoTe paaiaHuYHHE CNOcOOH 3AMOHOJTHYHEAHHA
cOOpHLIX MepekpHTHA H T. M. APXHTEKTYpPHO-IVIAHHPOBOYHAS KOM-
NOHOBKA, 0COOEHHOCTH KOHCTPYKUHE W MaTepHAJI0B NPOACJBHEIX
3MIEMEHTOB TAKMe BIHAIT Ha HaNpsAMeHHOE cOcTOAHHe 3gaHuil. Pe-
WHTE 3TH BONPOCH MOMHO HAa OCHOBe HOBEIX PACUETHHX CXeM, B
KOTOPHIX 31aHHe PACCMATPHBAETCA KA4K NPOCTPAHCTBEHHHE Kapkac
€ NepekpuITHAMH, NeQOPMHPYIOMMMHCA HJIH MOBOPAYHBAIOUIHMHCA
B CBOCH NJIOCKOCTH.

Hosas Meroiuka onpenenenns ceficMHMECKHX CHI Ha OCHOBe Npo-
CTPAHCTBEHHOH PacueTHON CXeMH NO3BOMAET BCeCTOPOHHe HCCHeno-
BATL BONPOC O PALHOHANLHOM NPUSKTHPOBAHHH 3IAaHHA, a B HEKo-
TOPEIX CAYY8AX M NEpecMOTPETH HMelollHeca B pale pador pexo-
MEHIALHH O DALUHOHANBHLIX ceficMOCTORKHX KOHCTpykuHax. OcHosu
NpOeKTHPORAHHA 3[aHHA B ceficMHYecknx paionax [16] paapaBora-
HBEI HCXOA H3 NAOCKOH pacyeTHod cXeMBl H CHIpaBej/iHBEL, CJIefl0-
BATeNLHO, B TOM YAacTH, rfie pedb HAET 0 PALHOHAABHOM pAacHpene-
JIEHHH Mace M ecTKOCTed mo BeicoTe 3fgaHHuil. Bonpoc o pauuonans-
HOM paclipefe]eHHH MAcc H JMecTKOCTell BIOAb 3LaHHA OCTAETCA OT-
KPEITHIM.

Teoperuyeckie H 3KCIEDPHMEHTANBHEE HCCAeNOBAHHA NOKA3LIBA-
10T, 9TO 11 CHMMeTPHYHLX B MJaHe 3JaHHi CYUeCTBYIOT TPH BHAA
cofereenubix Konebanui (puc. 17): mocTymaTtenbHbie, KPYTHALHLIE
H HarkOueie *. B HeKOTOPLX clydadx, HANPHMEp, AAA HecHMMeET-
PHUHLIX B [J1aHe 3JaHHil, NPH HecOBNALEHHH LEHTPOE MAcC M MKECT-
KocTefl, 3TH KoneGaHHA MOTYT OMTh COBMECTHRIMH (KPyTHABHO-NG-
cTynaTeNLbHLE, KPYTHALHO-H3THOHBE, NOCTYNATENLHO-H3rHOHEE H
T

[Mpn noctynateabHux KodeGanuAX NepeKpuiTHA He IedopMEpY-
I0TCSA B CBORH INIOCKOCTH, MOSTOMY 3JaHHe «BeleT celfi» Kak cHCTe-
Ma € 1 cTeNeHAMH cBOGOINH H WMEET A MacToT cOGCTBEHHHX KOJe-
Ganni (n — uucno sTamedi). Kamnofl yactore cooTeeTcTByer cRost

* Haspanus BHIOB KOJeDaHii OTPANAIOT XapaKTep RMepeMellleHHii MepeKpal-
Tl B IPOCTPAHCTRE.
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tdopma kosneGanuil nonepeunsx paM. B sToM ciyuae MOdenb B BHAE
KOHCOJIBHOTO CTEPIKHA, XOTH BHelWIHE H He [OXO0MAas Ha Mpo-
CTPAHCTBEHHYIO CHCTEMY, BOOJHE JOCTOBEPHO OTpamaer cBoficTaa
nocaenen.

INpr KpyTHALHEX KonefaHuax 3a ofo0uleHHble KOODAHHATEL NpH-
HHMAIOT YIVIE NOBOPOTA NEPeKPBITHI OTHOCHTENBHO BEPTHKATLHOR

Puc. 17, [lepeMenienna mepekprITHi
3AAHNAA NPH KoaeOaHuax:

@ — NOCTYNATeALUBEX; = KPYTHABHEIX,
& — HSTHOHEIX.

ocH. YUkeno crenesell cpofonH, Kak H NPH NOCTYNATEIBHEX KOMe-
GanuAx, PABHO UHCAY sTameld spawna, Popumel KoneGanni BepTH-
KaJbHLIX 3JeMEHTOR TakiKe coxpaHfioTcd, OTanuHe sakTioyaercs
aumWe B dopMax koaebanuii NepexpuiTHii. Ho Mogenn 3jaHHs B BH-
[1& KOHCOJILHOTO CTEPXHA B IaHHOM Cay4Yae HeNPHIOLHA,

Tpu uarnbpex KoaeGaHHAX 34aHMe npeictasaser cofofi mpo-
CTPAHCTBEHHYIO CHCTeMy ¢ OCKOHeUHBIM wWHCJAOM CTeneHedl cpofo-
aul. Kampoi ¢opMe KoneDaHHi BepTHKANBHLIX 3JIEMEHTOE 3/aHHA
MOMKET COOTBETCTBOBATh DecKOHeuHoe uncao dopm KoneDanHl ne-
peKpEITHIL, AeOPMEPYIOIHXCA B cBoefl nacckoeTH. B stom caydae
MOJeb KOHCOMLHOTD CTepAHA TaKMKe HeNpHroina.

3aaHHA, PECYAAPHOCTE CTPYKTYPE KOTOPHX MO AAHHe HApyIIeHa,
HANPHMED, YCTPOHCTBOM BEPTHKAJbHBIX AHA(parM MECTKOCTH, HME-
10T HHBe dopMul Koaebanui (pue. 18). 30ech, B OTAHYHE OT Mpeibl-
AYWEro chydad, mocTynaTedbHbie KoJAe0aHHs NPOCTO HEBO3MOMKHIL

Harpyzkh, cOOTBeTCTBYIOIIHe Geays/ionoit NOCTYNATelbHO-HIrNG-
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Hoit dropme KoneBaHuit NMepeKpHTHI, MOAYYAIOTCA MeHblle TeX, KO-
Topeie onpefeasiores no dgopuyae (1), pekomennosannoi CHull
II-A. 12—62. Ho chumenHe ceficCMHYECKOR HATDY3KH He BCerja MpH-
BOJHT K YBeqHYEHHIO 340aca NPOUHOCTH, NOCKOABKY NOBLIIEHHASA
nehopMaTHEHOCTE NEPeKPHITHI B CHOel IIOCKOCTH MOMKeT NPHBECTH
K 3arpyske nanbodee NelOPMHPOBAHHEIX BEPTHKAJIBHEIX 3JeMeH-

L)

Puc. 18. [lpocrpancTsenneie opMH MOCTYNATELHO-HATAGHEE KoaeGannit kap-
KACHOTO 3MEHHA PAMHO-CHA3CHON CHCTEMEL
@ — Oesysaosan; & — ysacman.

TOB, NpeBEIIAKIEA B 2—3 paza 3arpysky, OnpejeiseMyo 0o mioc-
koil cxeme. Kpome Toro, HopMamp He YUHTHBaOTCA AONOMHHTEIb-
Hble COCTABAAIONINE CeHCMHYECKOR HATDY3KH, COOTBeTCTHYOLlel
BHICIIHM (opMam KoJeDaHHH MepekphiTHE, HANPHMEp, NOCTYNATENb
HO-KPYTHILHLIM.

Hrak, KOHCONLHAA pacueTHAA CXeMa He JaeT NpPasHILHOTO Npei-
CTABAEINA O CHEKTpe 4acToT H QopMax coOCTBeHHBIX KoMeOaHHi
34aHHI, KOTOPHT, B OTAHYHE OT CHEKTPA KOHCOMBHOH Ganaku, rycrof,
¢ GAHIKHMH B Jame coBnagawmuMi vactorami. Hanpumep, mpak-
THYECKH MOTYT COBNALATH YACTOTH NOCTYNATENBHHX H KPYTHJABHLIX
KoMe0aHul 31aHHH PasAHIHBIX KOHCTPYKTHEHBX CXeM.

[as nporsseHHEx B NUIaHe 34aHHH, HMEOWHX B CpefHeR 4acTH
AP0 JKECTKOCTH, OKA3bIBAKTCA BecbMa OJH3KHMH H YacTOTHL KOJe-
fiannil, coOTBeTCTRYIOWHe HATHOHEM (opMaM NepekpuiThil, B cBAzn
C STHM AOMMHB OLITE NepecMOTPeHL He TONMbKO JAeTepMHHHCTCKHE,
HO H BepOATHOCTHHE METOLH pacyeta sgauii, B paborax no sepo-
STHOCTHHIM METOQAM pacuera 31aHHi Ha Do3fgeficTBHe 3eMaerpsce-
HHAl WAH NOPLBOB BETPa He YUHTHBAETCA BIaHMHAA KOpPpPEIAlHA
MEMIY OTAeJbHHMH OG00WEHHBMH KOOpPAHHATAMH, JT0 [OMYCTH-
MO, €CIH YACTOTHl CHCTeMul He GIHIKH Mexay coboii. Bepoathoct-
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