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Mpunoxerue 1 (cnpaBo4Hoe) K pykoBOACTBY «OnpeaerneHne NCXOAHbIX CEMICMUYECKNX KonebaHnii
rpyHTa Ans NpoekTHbix ocHos» OMPEOENEHNE MAPAMETPOB MCXOOHBIX CEVICMUYECKKX
KONEBAHUU TPYHTA C NCMONb30BAHNEM 3AMMCEN CUIbHBLIX OBVMXKEHAN

lpunoxeHue 2 (cnpaso4Hoe) k pykoBoACTBY «OnpeaeneHne NCXoaHbIX CENCMUYeCcknx konebaHumn
rpyHTa Ans npoekTHbix ocHoB» OLIEHKA U MEHEPALINA PACHETHBIX CEMCMNYECKNX
BO3OEVCTBMX METOOAMW, OCHOBAHHBIMW HA MOJENN PASINIOMA

MpunoxeHue 3 (cnpaBo4Hoe) K pyKoBOACTBY «OnpeaeneHne NCXoaHbIX CEMCMUYECKNX konebaHuin
rpyHTa A4ns npoekTHbIx ocHoB» OLIEHKA U MEHEPALINA PACHETHBIX CEMICMUYECKNX
BO3OEVCTBMX METOOOM, NCMONb3YHOLWWM CTAHOAPTHBIE CMEKTPbBI

MpunoxeHwne 4 (cnpaBoyHoe) k pykoBoacTBy «OnpegenexHue

NCXOAHbIX CEACMUYECKNX KonebaHuni rpyHTa Ans NPOeKTHbIX OCHOB»

ONPEJENEHVE BAITIbHOCT U MIMOLWALKW AN ECTECTBEHHBIX I TEXHOI EHHO-M3MEHEHHBIX
ycnosummn

lMpunoxeHue 5 (cnpaBoYHOE) K pyKOBOACTBY «OnpeaeneHne NcxoaHblx cemcMmyeckmx konebaHui
rpyHTa Ansti NpoekTHbIX ocHoB» AKCIMPECC-METO[, OLIEHKKM KOJTMYECT BEHHBIX XAPAKTEPUCT UK



CENCMUYECKNX KONEBAHUIA MPYHTA 3AOAHHOW BEPOSATHOCT U MPEBBILEHAA

lMpunoxeHue 6 (cnpaBo4HOE) K pykoBoACTBY «OnpeaeneHne UCXoaHbIX CENCMUYECKUX KonebaHui
rpyHTa Ans npoekTHbIx ocHoB» CMMCOK UCTOYHMKOB NHOOPMALINIA

lNpunoxeHue 7 (cnpaBo4HoE) K pykoBoacTBY «OnpeaeneHne UCXoaHbIX CEACMUYECKUX KonebaHumi
rpyHTa Ans npoekTHbIx ocHoB» NMEPEYEHb MATEPWANOB MO MYBUHHOMY CTPOEHNIO 3EMHbBIX

HELP

BO3 - BO3MOXHbI o4ar 3eMreTpsiceHUI

CMUCOK COKPALLIEHUI

OCP - perancHoe ceficMmnyeckoe panoHUpoBaHue

MATIAT3 - MexagyHapofgHoe areHTCTBO MO aTOMHOWM aHeprum

MP3 - makcMMarnsHoe pacyeTHOE 3eMETPSICEHNE

OWAD - 06bEKT MCMONb30BaHUSA aTOMHON 3HEPrun

N3 - NnpoekTHOe 3emneTpsiceHne
CHwul - ctpouTenbHbie HopMbI 1 Npasvna

CP - celicmnyeckoe parioHMpOBaHue

lunoyenmp
FunoyeHmp uHcmpymeHmarsnbHbIU

Funouenmp

OCHOBHbIE TEPMWHbI U ONPEOENEHUA

- TOYKa o4ara, B KOTOPOW HaYMHAETCS MPOLLEeCC ABVXKEHNS MO pasnoMy npuv 3eMIieTpsiceHmu;
XapaKTepuayeTcs reorpacyyeckumm koopamMHaTamm u rmybuHom ovara.

- TOYKa o4ara, B KOTOPOW HauYMHAETCS NPOLLEeCC ABVKEHNS MO pasnoMy, onpegenserca no AaHHbIM
CEeNCMUYECKNX CTaHLUIA.

- TOYKa o4ara, COOTBETCTBYOLLAA MaKpOCENCMUYECKUA MakCMMaribHOW NAIOTHOCTM BblAENMBLLENC
51 CEeICMUYECKOW SHEPrnW; onpeaensieTcst N0 MakpoCeNCMUYECKUM HaONAEHMSIM.

3eMnempﬂceHue MaKcumalsibHoOe pac4YemHo - 3eMIneTpAaceHne, Bbi3blBalollee Ha nnowlagke CTpouTenbCTea CoTpAaceHune MakcumarnbHoOn

e (MP3)
3emnempsiceHue npoekmHoe (I13)

UHmeHcusHocmsb (J) celicMuveckasi

Kone6aHue celicMu4eckoe epyHma Onsi
MPOEKMHbIX OCHO8

Ovaz

MHTeHcMBHOCTY 3a nepuog 10000 ner.

- 3eMIneTpsiceHMe, Bbi3blBaKOLLEE Ha MIOLaAKe CTPOUTENLCTBA COTPSICEHNE MaKCUManbHOM
MHTEHCUBHOCTM 3a nepuog 100 ner.

- UHTEerpanbHasi MakpocencmMmuyeckasl Mepa CeMCMUYECKOTO BO3AEWCTBUS, onpeaensiemasi no
CTaTUCTMKE NOBPEXAEHWIN 3TANOHHbIX 30aHWIA 1 COOPYXXEHU, peakuni NpeamMeToB, peakuum
nofewn, napameTpam ABVXKEHUS IPyHTa, MapaMeTpam oyara 3eMeTPsiCeHNs U pacCTOSAHNIO A0
nyHKTa HabnaeHUs, N3MEeHEeHUsIM Ha JHEBHOW NOBEPXHOCTH.

- CeicMorpamMmMbl U CMEKTpbl peakLum (akceneporpammbl A BENOCUMrpamMmmbl i avcnnorpaMmbl
X), COOTBETCTBYOLLME XapaKTEePHbIM Ans 3aJaHHOW nnowaaku Bo3aenctamsam npu M3 u MP3 an
2 50 %-HbIX 1 84 Y%-HbIX ypOBHEN 06ecne4eHHOCTH.

- obnacTb BHYTPW 3€MHOW KOPbI, A€ NMPONCXOAUT MPOLLECC HEYNPYToro pa3pyLUEeHUst FopHbIX
nopoz BCeACTBME «MTHOBEHHOM» Pa3psaki TEKTOHUYECKMX HAanpPsiKeHNIA.

Mapamempu3ayus celicMu4ecKo20 O8UXKEHU- ONncaHne ceicMorpammbl HABOPOM YMCIIOBLIX XapakTepucTuK. CyLLecTByeT TpU HE3aBUCUMbIX

A 2pyHma

lNopoda kopeHHasi

MpodomkumenbHocmb celicMu4ecKux
Kone6aHul
lMpoekmHble ocHOBbI

PaccmosiHue aunoyeHmpasnbHoe
PaccmosiHue kpamyaliwee do
nosepxHocmu pasJsioMa

PaccmosiHue anuyeHmpasnbHoe
CelicMu4yHOCMb paccesiHHasi unu ¢poHoeast

CuHme3uposaHue celicMozpaMM

Cnekmp peakyuu (omeema)

Criekmpbi HopMarsibHble

Crniekmpbl y3KOMosiocHbIe
CrneKmpbl WUPOKOMONOCHbIe
YckopeHue (ckopocmb, nepeMeweHue)

napameTpa celcMUYeckux konebaHuin, Kaxabii U3 KOTOPbIX MOXHO MacluTabupoBaTb, NpY 3TOM
He U3MEHSIA 3HaYeHWI Apyrux napameTpoB. Takumu napaMmeTpamm SBASTCA YPOBEHb
BO3aeNCcTBUIA, NpeobnagatoLasi Yactota konebaHuii, NpoaoImKMTENbLHOCTL konebaHuii. Bee
ocTarnbHble XapaKTePUCTUKN TECHO KOPPENUPYTCSA C OCHOBHbIMW NapameTpamu.

- ckanbHble UK Apyrne nNopoakl, XapakTepusyoLLmMecs CKOPOCTbIO pacnpoCcTpaHeH s nonepeyHbIX
(coBuroBbix) BonH He MeHee 700 m/c.

- BpEMsi, B TE4EHNE KOTOPOro aMnnmTyabl konebaHwin npesbilaoT oHOBbIe konebaHus 6onee
Yem Ha 10 %.

- UCXOAHble AaHHbIe U NOCTyNMpyeMble cobbiTusA Ana npoekTtuposaHua OMAD, narotosneHmns ero
o6opyaoBaHNs, CUCTEM N YCTPOWCTB, UX MOHTaXa 1 Hanaakn, CTpouTenscTea, obecneveHns ero
HOpMarnbHOro hyHKLMOHMPOBAHWUSA Ha MPOTSXKEHUM YCTAHOBIIEHHOMO CPOKa JKCMyaTauum.

- paccTosiHue OT Mo eHTpa A0 NyHKTa HabnioaeHus.

- LUMPOKO pacnpocTpaHeHHasi Mepa paccTosiHus. Kak nokasana npakTuka, 3710 4aeT MUHUMarnbHy
10 AMCNEPCUI0 SMMUPUYECKMX OAHHbIX.

- paccTosiHue OT 3NMUEeHTpa A0 NyHKTa HabnoaeHus.

- (POHOBbBIMY 3eMIETPACEHUSAMUN CUUTAIOTCA 3EMIIETPACEHNS HEBBLICOKMX MarHUTyA (06blYHO ¢ M <
4), KOTOpble TPYAHO CBSI3aTb C U3BECTHBIMW CEACMOreHepupyLWMMK CTpyKTypamu. Mpu
KOHCepBaTVBHOM MOAXOAE CHATAETCS, YTO (POHOBbIE 3eMMETPACEHNS MOTYT MPOU30NTK B Nto6om
TOYKe paccmaTtpusaemon Tepputopun. MoBTOPSAEMOCTb 3eMMETPSACEHUA, onpeaeneHHas ans sce
I TeppuTOpUK, B CpeaHeM B 5 pas Hke peanbHoOW. TakuMm 06pa3om, oL eHKka CEMCMUYECKOM
OMNacHOCTW, CBSA3aHHOMN C (POHOBLIMMW 3EMIIETPACEHNAMU, CBOOUTCS K YCTAHOBNEHWIO HANM4ms
3MNULLEHTPOB MUKPO3EMIIETPSICEHUIA B HENOCPEACTBEHHOWM GnM30CTM OT NIoLwaaKu.

- MaTemMaTuyeckoe MOAeNMpoBaHne celcMorpaMm (akceneporpamm, Benocurpamm, agucnrorpam
M), YOOBMETBOPSIOLLEE OXMAaeMbIM 3Ha4YEHNSIM OCHOBHbIX NapameTpoB konebaHuii (ypoBHio,
LUMpUHE UMMYnbca) U cnekTpy (NpeobnagatoLlen YacToTe U norapuddMUYEcKom LLMPUHE).

- COBOKYMHOCTb abCOMIOTHBIX 3HAYEHUI MakCUMarbHbIX aMMANTYL, COOTBETCTBEHHO, YCKOPEHWI (

), ckopocreit (¥ ), cMeLLeHWi () MMHEeRHOYMPYroi CUCTEMbI OCLIMAMNSATOPOB C OOHOM CTEMNEHbIo
cB06OAbI B 3aBUCMMOCTU OT COBCTBEHHOM YacToThl ocunnnaTopa v 3atyxanus 1 %, 2 %, 5 %, 10
% KpuTn4deckoro. TMMOBOW CNEKTP peakuumn, NPMBEAEHHbI B HOpMaXx, ABMSeTca orvbatoLen
MHOXeCTBa HOPMUPOBAHHbBIX MO YPOBHIO CMEKTPOB 1 NMO3TOMY CYLLECTBEHHO LUMpe cnekTpa
KornebaHuin OTAENbHO B3ATOrO 3eMIIETPACEHUS.

- UMeIoT norapudmMmnyeckyto LWMpKHY, 6nnakyto k cpeaHen: Rs =0,5 - 0,8 n coctaenstoT 1/3 Bcen
BbIGOPKM MUPOBbIX AAHHbIX.

- UMeloT WnpKHY MeHee Rs = 0,5 n coctaBnsatoT 1/3 Bcel BbIGOPKN MUPOBbIX AaHHbIX.

- UMetoT WnpuHy bonee Rs = 0,8 1 coctaenstoT 1/3 Bcelt BbIOGOPKM MUPOBbIX AAHHBIX.

- MMKOBOE YCKOopeHue (CKopoCTb, NepeMelleHre) 3agaHHon obecnedeHHoCTU Ha cBoboaHOM



epyHma ons MNMPOeKMHbIX OCHO8 NOBEPXHOCTWN.

YckopeHue Hyneeoz2o nepuoda - YCKOPEHWe crekTpa OTBEeTa B acMNTOTUYECKON (TBEPAOTENLHOM) 06rnacTu cnekTpa, kotopast
06bI4HO NEXUT B AvanasoHe YactoT bonee 33 'y,

Xapakmepucmuku ¢hazoebie - chasoBble yrmbl (ha3oBble CNEKTPb), XapakTepuayloLme gasoBble CABUMM CENCMUYECKMX
KonebaHuin Ansa pasHblX 4acToT.

LWupurxa cnekmpa (Rs) - pasHuua norapugmMoB YacTOT NPABOro U NIEBOro CKIOHOB crnekTpa Ha yposHe 0,5 ot

MakcumarsbHoro. Jlorapudmudeckas LWMpUHa criekTpa cnabo 3aBuCUT OT MarHUTyabl
3eMreTpsiceHusi U B cpeaHeM bnmska k Rs = 0,65. 3To CBOWCTBO YMEHbLLUAET NOrPELLHOCTU
3KCTpanonsuumn cnabbix BO3OeNCTBUi B 06MacTb CUMbHBbIX.

AnuuyeHmp - MPOEKLMS TOUKM TMNOLLEHTPA 3EMIIETPSICEHUST HA 3EMHYI0 MOBEPXHOCTb; XapakTepuayeTcs
reorpadMyeckMMm KoopanHaTamu.

1. HABHAYEHUE N OBNACTb NPUMEHEHUA

1.1. PykoBoacTBo no 6e3onacHoctn «OnpeaeneHve UCXoaHbIX CeicMUYeckux konebaHui rpyHTa Ansi NpoeKTHbIX OCHOBY  (Janee - PykoBOACTBO)
npeaHasHayYeHo Ans onpeferneHnsl napameTpoB ceicMuYeckux korebaHuit rpyHTa Ans NpoeKTHbIX OCHOB NPW 060CHOBaHUM CEACMOCTOMKOCTU
OWAD.
1.2. Uenb PykoBoacTBa - U3MNOXWUTbL BO3MOXHbIE NOAXOAb! K ONPEAENEeHN0  UCXOOHbIX CENCMUYECKUX KoneGaHuii rpyHTa Anst IPOEKTHLIX OCHOB, AaT
b OLLEHKY NMPUEMNEMOCTU U YCTaHOBUTb MPUOPUTETbI UCTIONb30BaHNS 3TUX NOOXOA0B B NPUIOXeHMsIX kK OMAD  pasnnyHbIX TUMOB U KOHKPETHLIM
uensam aHanusa nx 6esonacHocTu .
1.3. Beibop noaxoaoB., NonHoTa MCnonb3yeMoin MHGOPMaLUM , CTPOroCTb aHanm3a - 3T0 OTBETCTBEHHOCTb SKCMyaTUPYIOLWEN OpraHv3aLuu.
KoppeKTHOCTb MPUMEHEHHOIO NoaxoAa OLLEHUBAETCS B MPUBSI3KE K KOHKPETHOMY OBBEKTY, pasMeLLEeHHOMY B KOHKPETHbIX MHXEHEPH
0-TeONOrNYECKUX YCIOBUSIX .
1.4. PykoBOACTBO MOXET MPUMEHATHCS ONS aHanu3a AENCTBYHOLLMX , MPOEKTUPYEMBIX 1 coopyxaembix OVAD.

2. CEACMUYECKUE KONEBAHUA MPYHTA. METObI M noaxoab!
2.1. CelicMnyeckune BO3OENCTBUA NOAPA3OENSOTCA Ha CTaHAAPTHbIE U JIOKarnbHbIE.
2.1.1. CtaHgapTHble BO3AENCTBUS (MaKkcUMarbHble YCKOPEHUS!, KpUBbIe KOSh(ULMEHTOB AMHAMWUYHOCTU U COOTBETCTBYHOLLME UM
CMHTE3MPOBaHHbIE aKkceneporpaMmmebl) ONpeaenstoTCs HOPMaTUBHO AN Pa3NMYHbIX TUMOB FPYHTOBbIX YCIIOBWIA U MacLUTabupyoTcs ¢ y4eToM
WHTEHCMBHOCTW U MakcUMarnbHOro yckopeHus konebaHui rpyHTa Ha nnoLuagke.

2.1.2. JlokanbHble BO3OencTBus onpeaenarnTca C y4eTOM KOHKPETHbIX CEeNCMOTEKTOHNYECKUX U FPYHTOBbIX yCJ'IOBMVI pa3mMeLlleHna nnowankuy ¢
ncnonb3oBaHUeM aMNUpPUYECKUX, nNoJsysmnmpuyecknx n aHarmmTmn4eCcknx MeTtogos.

2.2. CeiicMuyeckue koneGaHus rpyHTa Ha noLiaake 3aBUCAT OT CrEAYHOLLMX OCHOBHBIX (hakTOpOB:

* NONOXEHWS aKTUBHbBIX PA3NIOMOB M MX NapaMeTpoB (ANvHa, rMy6rHa 3anoXeHWs, HanpasneHVe ABWKEHWSI, CKOPOCTb ABWXEHNS);

* nonoxeHwusi 30H BO3 1 nx napameTpoB (MakcuManbHas MarHuTyaa, rnybuHa ovara, MexaHuaM ovara, napameTpbl CEUCMUYECKOTO PeXuMa);
* yoaneHus NroLaaki oT LeHTpa akTUBHOIO pasnoma unu 3oHbl BO3;

* XapaKkTepuUCTUkM 3aTyxaHna UHTEHCUBHOCTU CENCMUYECKNX BOSNH U U3MEHEHUS CneKkTpasribHOro cocraea koneGaHui Ha nyTn pacnpocTtpaHeHusa
konebaHuin OT NoTEHUManNbLHOro oYara 3eMNneTpAceHna 0o nnowaaku;

* CeiCMMYeCKMX XapaKTepUCTVK FPYHTOBbIX YCMOBMIA NIoLLaAKM (CKOPOCTM pacnpoCTpaHeH!sl NonepeYHbIX CENCMUYECKUX BOMH, UX
KO3(PPMLINEHTOB AEMNEUPOBAHNS, NNIOTHOCTY Y MOLLHOCTY CHOEB rPYHTAa).

2.3. ins onpegeneHnst CeMCMUYECKUX BO3AEWCTBUIN JOMYCKAETCS UCMONb30BaTh M0G0 U3 NepeuncneHHbIX HUxXe MeToAoB (NOAX0A0B) UMK UX
KOMOUHaL W, KOTOPblE MOXHO O6bEANHUTL B TPU OCHOBHbIE TPYNMbI:

I. MeTogpl, Mcnonb3aytoLume 3anucu CUNbHbIX 3eMNETPSICEHNI MAKCUMarlbHOMO PACYETHOMO YPOBHS, MMEBLLMX MECTO Ha nnowaake, ( moodxod 1) nunm
MMEILLMECS] aHaroroBble 3anucy CUIbHbIX 3eMIETPSICEHUI (1100x00 2).

Il. MeToabl, OCHOBaHHbIE HAa MOAeNsx pasfomMa:

* TeopeTuyeckuin merog (modxod 3);

* NONyaMMMpuYecknin MeTof ( moodxo0 4).

1l. MeTogabl, ucnonb3ytoLme cTaHgapTHbIE CMEKTPbI:

* MeTOAbl CUHTE3NPOBaHKs (MOAENMPOBAHWSI, FeHepaL ) pacHeTHbIX aKCeneporpaMm 1 CrekTpoB AENCTBUS C YCTAHOBNEHHBIMU OLeHKaMu
napameTpoB ABWKEHWA rPYHTa NpW pacyeTHbIX BO3AENCTBUSIX BO BPEMEHHOM Unu (1) cnekTpansHoii dopme (modxod 5 ).

CelicMmnyeckne BO3AENCTBYS B 3aBYUCUMOCTH OT CTEMNEHMN U3YHYEHHOCTUN CEACMOTEKTOHNYECKUX U, TPYHTOBbIX YCIIOBWI NOLLAAKN MOTYT ObIThb
onpeaeneHbl NobbIM U3 METOAOB MMM HECKONbKUMU METOAAMU OAHOBPEMEHHO: HOPMATUBHbBIM, SMMIUPUYECKUM, MOMY3MIMPUYECKAM U
aHanuTnyeckum. JorkHbl GbiTb NonyYeHbl Hanbornee BEPOSITHbIE 3HAYEHUSI MAPaMETPOB CENCMUYECKUX BO3AEWCTBUIA U OLLeHKa UX
HeonpeneneHHocTU. MPUMEHNMOCTb KaXOoro 13 UCMosb30BaHHbIX METOAOB A0MMKkHa BbiTb 060CcHOBaHa.

2.4. Mpu BbIGOPE NOAXOAO0B K ONpefeneHnio ceicMmyeckux konebaHuii rpyHTa Ans NPOeKTHbIX OCHOB CrieflyeT pyKOBOACTBOBATLCA CrieflyoLyM:

(a) cneayer oTaaBaTh npeanovYTeHne noaxoay 1, ncnonb3yruemy 3annucu CUNbHbIX OBWXEeHU OT 3eMJ'IeTp$|CGHI/Il7I Ha nnowaake MakcumMmarsnbHoro
Pac4eTHOro ypoBHA, NOCKOJIbKY OHU Hanbonee yOooBNETBOPAKT peaanon nnowagke;

(6) npuMeHeHne NonyaMmnupu4eckoro Metoaa npeanovTuTenbHO Toraa, Koraa 3anuncen CUIbHbIX ABUKEHUIN HET, HO UMEIOTCA AaHHbIe O
napamMerpax pasnomMma 1 o pacnpeaeneHunm CKOpOCTeVI Mexay pasrioMmoM mn nnowaakoun. Micnonb3oBaHue noaxoga 4 no3sonser nonyyaTb
OOCTaTOYHO HaaeXHble pe3ynbTaTbl;

(B) €CIn CyLLEeCTBYIOT 3anuncu OBWKEeHUA Ha nnoLaake npu cnabbix 3eMNneTpACeHNAX, a Takke U3BECTHbl NapaMeTpbl pasfioMma, reHepupyroLiero
pac4yeTHOEe 3eMneTpAaceHne, To0 MOXHO NPUMEHUTb NOAX0A 3. OTOT noaxop 0YeHb NoneseH u NnpaKkTnu4eH ana oueHKN KOpoTKonepmnoaHbIX
KonebaHun, NOCKOJIbKY 3anunucu cnabbix COTpsACeHNN HEeCyT B cebe VIHd)OpMaLI,VIlO He TOJIbKO O MECTHbIX YCIoBUAX Niowagkn 1 HeOOQHOPOOHOCTAX
Ha NyTn pacnpocTtpaHeHusd BOJIH, HO U O CJII0)KHOM MexaHU3Me pa3pyLleHnuda B pasfioMe;

(F) €©CIN1 U3BECTHbI TOMbKO MarHNTyaa pacyeTHOro 3eMIeTPACEeHNsT U paccTosHWE [0 oYara, NpuMeHseTca noaxon 5. B aTom nogxone



ceicMMYeckne BO3OENCTBINA CUHTE3NPYHOTCA MO CTaHAAPTHOMY CMEKTPY peakuunn Ui cnekTpansHON NAOTHOCTU, NPOAOIDKATENBHOCTY U

orvbatoLlen, 3aBuCsLLE OT BpeMeEHU (Unu ¢hasaM, onpeaeneHHbIM U3 3anunceit). AT JaHHbIE ONPeaensitoTCA Ha OCHOBE MaTeMaTUYecKoro

aHanu3a 60sbLUIOro YMCna 3anucei CUNbHbIX ABVKEHUN;

(8) npu ncnonb3oBaHWKn nogxoda 2 (B criy4ae OTCYTCTBUSI KOHKPETHON MHopMaLMmn o nnoLlaake) Tpebyercst KOPPEKTHbIN OTOOP AaHHbIX.

Cnepyert cneguThb 3a AManasoHOM NeproaoB, B KOTOPOM 3anuncu HaaexHsbl. [Moaxon He MOXET y4eCcTb HU MECTHBIX YCIOBUIA, HU 0COBEHHOCTEN

ovara, H1 obracTu pacnpocTpaHeHusi BosiH. OH pekoMeHayeTcs ANs OrpaHUYeHHOro NPUMEHeHWs AN NoyyYeHust NpeaBapUTenbHbIX OLLEHOK.
3. OBLLME MONOXEHWA NSt ONPEQENEHUS CEACMUYECKUX KONEBAHUN MPYHTA AN151 MPOEKTHBIX OCHOB

3.1. Cxema anropuTma onpegeneHns NCXoaHbIX CEMCMUYEecKkux konebaHnii dyHTa ans NnpoeKTHbIX OCHOB NpuBedeHa Ha puc. 1.

B cnpaBouHbIx npunoxerusix 1, 2, 3 k PykoBoAcTBY NpYBOAATCS COOTBETCTBEHHO pekOMeHAaLUnW, OQHOMMEHHbIE HAa3BaHUSIM CNPaBOYHbIX
NPUNOXEHWIA:

* onpepeneHne NapaMeTpoB UCXOAHbIX CENCMMYECKUX KoNebaHWi pyHTa € UCMOIb30BaHUEM 3amnuceli CUMbHBIX ABVKEHWI;

* OLlEHKa Y reHepaL st pacHeTHbIX CEMCMUYECKUX BO3AECTBUI METOAAMM, OCHOBaHHBIMU Ha MOAENV pa3roma;

* OLlEeHKa Y reHepaL st pacHeTHbIX CEMCMUYECKUX BO3AECTBUIA METOAOM, UCTOMNb3YIOLWMM CTaHAAPTHBIE CMEKTPBI.

3.2. 3apgava onpepneneHus kone6aHuii rpyHTa Ans NPoeKTHbIX OCHOB MOXET ObITb pa3aerneHa Ha ABa aTana:

I. OnpepeneHue NapameTpoB ceicMmyeckoro konebaHusi rpyHTa Ha cBOGOAHOM NOBEPXHOCTM rpyHTa (pasgensl 3- 5 PykoBoacTea);

Il. OnpepneneHve napaMeTpoB pacUYETHOTO cencMmnYeckoro konebaHus rpyHTa Ans OTMETKM KOPEHHOM Nopofbl, NEPEKPLITON TOSLLEN
oTHocuTenbHO Bornee cnabbix rpyHTOB (pa3gen 6 PykoBoacTsa).
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Puc. 1. Cxema anroputma onpegeneHms UCXoaHbIX CEMCMUYECKUX BO3AENCTBUIA
3.3. PewweHue 3apgaum | aTana npegnonaraet onpeaeneHue:
1.) cericmmnyecknx konebaHui rpyHTa B CBOGOAHOM Nore Ha NoLaake pasMmeLleHns o6bekTa;
2.) YaCTOTHOW XapaKTepUCTUKN konebaHui rpyHTa;
3.) MakcMMarnbHbIX aMnnUTYL (YCKOpeHne, CKOpoCTb, NepemeLleHne) konebaHni rpyHTa;
4.) akceneporpaMm U CNekTpoB OTBeTa.

3.4. ins peweHuns 3aga4yu |l aTana gomkHa 6bITb NpoBeAeHa OLLeHKa UBMEHEHWIA XapakKTepUCTHK konebaHuii rpyHTa B Buae napameTpoB B TorLe
NMOACTMNAKOLLEro rpyHTa, TaKuX e, kak U Anst KOPeHHOW nopoabl.

3.5. Ecnv gnsa uenew aHanmnsa CencMoCcTOoNKoCTH TpebyeTcsa ncnonb3oBaTh ABa YPOBHS pacyeTHbIX 3emneTtpsicenun M3 n MP3, To ceicmuyeckue
konebaHus rpyHTa onpeaenstoTcs B KoM crlyvae MHOAMBUAYaNbHO U HEMOCPEACTBEHHO ANs KaXaoro yposHs. B aTom criyyae um
COOTBETCTBYIOT pasnuyHble Habopbl konedaHuin.

[onyckaerca NnpMHMMaTh ypoBEHb CecMUYeckunx Bosgenctanin ans N3 B ABa pasa Hke, Yem ang MP3.

3.6. VicxopHble cencmmnyeckme konebaHus rpyHTa Ans NPOeKTHbIX OCHOB AOMMKHbI ObITb MONyYeHbl Ars CBOOOAHON NOBEPXHOCTU U KOPEHHOM
nopoApl C Y4ETOM KOHKPETHbIX CEACMOTEKTOHUYECKUX TPYHTOBbIX YCIOBUI NIOLLAAKN.

3.7. DomxHbl BbITb ONpeaeneHbl BENMYNHbI TapamMeTpoB CENCMUYECKUX KonebaHuii rpyHTa 1 NosyYeHbl OLEHKM UX HeonpeaeneHHocTu. CnekTp
peakuun formkeH bbiTb onpegeneH Ang 3atyxaHns 5 % .

3.8. CnekTp peakuuu pekoMmeHayeTCca nepecyunTaTth Ans Lenev aHanmsa cencmoctonkoctn OMAS ans sHaveHun 3atyxaHuin 1 %, 2 % un 10 % c
YYETOM BIMSIHUSI BECOBbIX M MHEPLMOHHBIX XapaKTEePUCTUK COOPYXKEHWS, Pa3MeLLEHHOTO Ha FPyHTeE.

3.9. Habop akceneporpamm unu akcerneporpamma A1t MPOeKTHbIX OCHOB AOJPKEH ObITb ONpefeneH B COOTBETCTBUN C TPeOOBaHUSAMN U
Kputepuamu pasgena 5 PykoBoacTsa.

3.10. JormkHbl 6bITb ONpegeneHbl ABe OPTOrOHaNbHbIE FOPU3OHTanbHbIE Y OQHA BEPTUKANbHAs KOMMOHEHTbI konebaHui rpyHTa.

4. ONMPEOENEHME NAPAMETPOB CEMCMUYECKUX KONEBAHUWU MPYHTA
4.1. O6wme noroxeHUs

4.1.1. BannbHOCTb NOLWAAKW Ars €CTECTBEHHbIX M TEXHOTEHHO N3MEHEHHbIX )/CJ'IOBVIVI onpeaenaerca MaKpOCGVICMMHECKOVI WHTEHCUBHOCTbHO.



PekomeHpgauuu no ee onpeaeneHunio aaHbl B CNpaBoOYHOM MPUITOXEHUN 4 x PyKOBO,D,CTBy.

4.1.2. MakcumarbHble 3Ha4YeHNst napamMetrpos cencMmnyeckmx konebaHum FPyHTa OANA NPOEKTHbIX OCHOB (MaKCI/IMaJ'IbeIe rOpuU3oHTalnbHbIE U
BEepPTUKarbHOE YCKOpEeHUsa, CKOPOCTU U nepemMeLlleHna prHTa) OOJDKHbI onpefendaTbCAd B pedynbTate cneunanbHbIX M3bICKaHW Ha nnowazake.

4.1.3. B cnyyae npeAcTaBneHnsi CenCcMmnYeckux konebaHum rpyHTa Ans NpoekTHbIX OCHOB C MOMOLLbIO CreKTpa OTBeTa ero goopma MOXeT ObiTb
Kak cTaHJapTHON (He 3aBuCsILLEN OT NMoLwaaKkW), Tak U XapakTepHow (3aBucsaLlen oT nrowaakm). MoryT 6bITb NCNonb30BaHb! Kak
LLMPOKOMOJIOCHbIE CMEKTPbI, OTpaxatoLme CTeneHb HeonpeaeneHHOCT! JOMUHUPYHOLLMX YaCTOT UCXOAHOTO CEMCMUYECKOro konebaHus, Tak u
Y3KOMOSOCHbIE CNeKTpbl. [Mpy NCNoMnb30BaHMK Y3KOMOMOCHbIX CNEKTPOB LieHTpanbHas YacToTa AoShkHa capuratbes (pacwmpatbest) Ha 10 % B
06e CTOPOHbI ANs y4eTa HeonpeaeneHHOCTY NONOXEHNA AOMUHMPYIOLLMX YaCcTOT. Y3KOMOSOCHbIE CNEKTPbI MOTyT BbiTb pekoMeHA0BaHb! Ans
KOHKPETHbIX 0BLEKTOB C KOHKPETHOW reosiorvert Npu HannyumMmn HeobxoanMon cecmornormyeckon nHgopmaumm o nrowazake. LLinpokononocHsle
CnekTpbl cneayeT UCnonb30BaTh NpY pa3paboTke TUNOBLIX MPOEKTOB, KOTOPbIE MOTYT NPUBSI3bIBATHCS K CAMbIM PA3NNYHBIM FPYHTOBbLIM
YCMOBUSIM.

4.1.4. CTaHD,apTHbIe M LUMPOKOMOJIOCHbIE CNEKTPbl OTBETA AO/MKHbI 3a4aBaTbCA ONA PA3NUYHbIX TUNOB rPYHTOB B BUAE cemencTea KpUBbIX Ana
Habopa 3HayveHu 3atyxaHusi B 1 %, 2 %, 5%, 10 %.

4.1.5. Cnepyert onpeaenaTb pe30HaHCHbI nepuof cnekTpa T(, KOTOpbIi coBnagaeT ¢ BUAMMbIM MepuofoM T, COOTBETCTBYIOLLMM
MakcuMmarnbHoOW amnnuTyae konebaHuin rpyHTa. OH MOXET ObITb BbIMMCIIEH COMNMAacHO pekoMeHJaunsam npunoxeHus 4 k PykosoacTsy.

4.1.6. dopmy cnekTpa oTBeTa B ABOMHOM norapudmMmyeckom Maciutabe B nepBoM NpuBNMXEHNN MOXHO CUMTaTb CUMMETPUYHON OTHOCUTENBHO
pe3oHaHCHOro nepuoaa.

4.2. Ucnonb3oBaHne cTaHAAPTHLIX CNEKTPOB OTBETa
4.2.1. Bblbop crekTpa oTBeTa (ero hopMbl) Ansi NPOEKTHLIX OCHOB 3aBUCUT OT CTaauu pa3paboTku NpoekTa (TUMOBOM NPOEKT, ANsi KOHKPETHOM
nnowagkv 1 T.4.) U OT CTENEHN NOMHOTbI CENCMOIIorMyeckon nHdopmaLum, umetoLLeincs ans nnowaaku ctpoutensctea OUNA3. Ha ctagum
pa3paboTky TMNOBOrO NPOeKTa A0NYCKAaETCA MCMOMb30BaTh hopMy CTaHAAPTHbBIX CMEKTPOB OTBETA.
4.2.2. CTaHgapTHbIE CNEeKTpbl 0TBETA MOTyT ObITh MCNOMb30BaHbI NPY NPOBEAEHUM CENCMUYECKOTO aHanusa Ha aTane pa3paboTkv npoekTa Ans
KOHKPETHOW NnoLuaakv Npu ycnosuu, 4to TpebosaHus 4.1.3. PykoBOACTBA BbIMOSHEHbI. [ipyrie cnekTpbl OTBETA MOTyT ObiTh MCMOMNb30BaHbI NpU
yCroBux oTAenbHOro 060CHOBaHWSA UX MPUFOAHOCTY.

4.3. Topu3oHTanbHasAs KOMNOHeHTa

4.3.1. B kayecTBe CTaHOAPTHOIO CNeKTpa OTBETa roOpU3oHTarnbHbIX KOMMNOHEHT Ha CBOGOAHONM NOBEPXHOCTU AfS MHTEHCUBHOCTU 3eMIETPSCEHNS
9 6annos. no wkane MSK-64 pgonyckaerca npyH1MaTh CNeKTp, NPUBEAEHHbIN Ha pUc. 2, Npyu YCrnoBuyM 060CHOBaHWS €ro NPUroAHOCTY Ans
OaHHOro Cnyyass NpUMeHeHus.
4.3.2. CnekTpbl oTBETa ANt 06enx ropusoHTanbHbIX KOMMNOHEHT B 3TOM Cry4ae MOryT MPUHUMAaTbCA MOEHTUYHBIMM.

4.4. Be pTMKanbHas KOMMOHe HTa

4.4.1. MNpu MakcManbHbIX aMNNMTYyaax Ha ropu3oHTanbHoOWM cocTaensLlen meHee 250 cv/c 2 aMmnnuTyda BepTUKanbHOM COCTaBnsoLLen B
cpefHeM BOBOE MeHbLUE.
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YactoTa YckopeHue, M/Cz,
ry ’ npW OTHOCUTENbHOM 3aTyxaHuu, %
1 2 5 10
1 6,0 5,0 4,0 3,0
2 26,0 20,0 13,0 10,0
10 26,0 20,0 13,0 10,0
30 50 5,0 5,0 5,0

Puc. 2. CtaHaapTHbIe CNeKTpbl OTBETA FOPU30OHTAaSIbHbLIX KOMMOHEHT Ha CBOGOAHON NOBEPXHOCTM  Anst UHTEHCUBHOCTU 3eMneTpsiceHnst 9 6annos
no MSK-64

I'Ip|/| B0IbLUNX 3HAYEHNSIX aMnnnTyg OHM Ha4vnHarT cbnuxaTbesi 1 MoryTt ObITb oL eHeHbl No Tabn. 1. CooTHoLEHNE Mexay ypoBHAMU CMEKTpoB
ana BepTVIKaJ'IbHOVI n FOpM30HTaJ‘IbHOl7I COCTaBnALWNX TAKoe Xe, KaK arnd CoOOTBETCTBYHOLLUX ypOBHeVI kone6aHun rPyHTa.

Tabnuua 1

CoOTHOLLEHME Mexdy aMNnMTydammn yCKOPEHU Ha BepTUKanbHon £Vn rOpU30oHTanbHOM £ H koMmmioHeHTax

Y H owic 250 300 350 400 450 500 550
X v emic2 125 155 185 225 275 335 400



XH om/c2 600 650 700 750 800 850 900
¥ V, om/c2 470 545 625 710 800 895 1000

CTaHgapTHbLIN CNekTp OTBETA ANs BEPTUKaNbHOW KOMMOHEHTbI MOXET ObITb NOSy4YeH MaclUTabnpoBaHWEM CriekTpa OTBeTa A5 FOPU3OHTanNbHOW
KOMMOHEHTbI € Ko3adhdmLnMeHTOM 2/3 BO BCel 4YacTOTHOM obriacTu.

I'IpV| MCcnonb3oBaHUK CNEeKTpa OTBETA, XapakTepHOro Ang niowagku, ero d)opma AO0JDKHa paSpaﬁaTblBaTbCﬂ OTAENbHO Kak Ans BepTukansHoON,
Takun ana rOpMSOHTaﬂbHOVI KOMIMOHEHT.

4.4.2. OTHOLIEHWE YPOBHEN ABYX FOPU3OHTamNbHbIX KOMMOHEHT NOAYUHSETCHA NMOTHOPMAarbHOMY 3aKOHY C HYNIEBbIM CPEAHUM 3Ha4YEeHVEM U
CTaHAapTHbIM oTknoHeHnem 0,16 ea. norapudma (ecnu B3aTb OTHOLWEHWEe 6oree UHTEHCUBHOW KO BTOPOWN FOPU30HTanbHOM KOMMOHEHTE, TO
OoTHoweHne amnmTtya B 16 % cnyyaes He npesbiwaet 1,15, B 50 % cnyyaes He npesbiwaeT 1,65).

5. KPUTEPUU N METObl ONMPEOENEHNA AKCENEPOMPAMM

5.1. O6wme nonoxeHus
5.1.1. [Ing CMHTe3VpoBaHNsi akceneporpamMmm MOXeT ObITb MCMOMNb30BaH 0006LLUEHHbIN CNEeKTp peakuuy (MeanaHHble unu 84 % obecneyeHHOCTH),
nony4YeHHbIN B pe3ynbTaTe cTaTucTuyeckon obpaboTkv Habopa aHanorosbIx akceneporpaMmm, Nogo6paHHbIX AN CXOAHbIX CEMCMOTEKTOHUYECKMX
N TPYHTOBbIX YCIOBUN.

Ecnu pacyetbl NpoBoAsTCS TONMbKO Af1S OAHOW CUHTE3VPOBAHHOMW akceneporpammel, ToO He0b6xoaAMMO 060CHOBaThL KOHCEPBATMBHOCTb
NonyYeHHbIX pe3ynbTaToB.

5.1.2. B cnyyae 3agaHusi ceiicMmnyeckoro konebaHus rpyHTa B BUAE CreKkTpa OTBETA akceneporpaMmbl AOSHKHbI YOOBNETBOPATh KPUTEPUSIM,
coaepxalwmmces B pasgenax 5.2 n 5.3 PykosoacTea.

5.2. OnpepgeneHne napameTpPOB aKcesie porpaMmm, CBA3aHHbIX C MaKpoce NICMUYe CKMMU XxapaKTe pUcCTMKaMy nroLlagKkm
5.2.1. B pononHexue k apyrum TpeboBaHnaM, NPUBEAEHHBIM HIKE, akceneporpammbl AOMKHbI BbITb 0TOGpaHbl, MOANMULIMPOBaHbI, NGO
nonyyeHbl YUCNEHHBIMW METOAAMU TakuMm 0bpa3oM, YTOObI X BpEMEHHbIE NapaMeTpbl (AMUTENbHOCTL akceneporpamm, ormbatoluas konebaHuin)
1 amnnuTyaHble NapameTpbl (MMKOBOE YCKOPEHWUE, MUKOBasi CKOPOCTb, MUKOBbLIE NEepeMeLLEHNs) COOTBETCTBOBAnNM TeM, KOTOPbIe onpeaeneHsbl
AOns Nrowankv No ee MakpoCemncMUYECKUM XapaKkTepucTmKam.

5.2.2. Ornbatowiasn konebaHui - crnaxeHHast (PYHKLUS 3aKOHOMEPHOTO U3MEHEHUSI MKOBbLIX aMNNUTya BO BpemeHu. Ha puc. 3 npueegeHa cdopma
aMnnuTyabl ornbaroLmx konebGaHuin.

5.2.3. [nkoBble YCKOp€eHNA akceneporpaMmm OOJKHbI COOTBETCTBOBATbL YCKOPEHUIO HYNEBOro nepmnona cnekrpa oTeeta, NPUHATOro Ans
NPOEKTHbIX OCHOB.

5.2.4. [lnkoBOE yCKOpEHWE akceneporpaMmMbl onpeaensiercs Kak:
(a) makcumanbHoe 3HaYeHve yCKopeHui;

(6) abcontoTHOE 3HaYeHe BEKTOPHOWM CyMMbl 2 FOPU3OHTarbHbIX M BEPTUKaNbHOW KOMMOHEHT.
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Puc. 3. ®opma amnnutyapl ormbatoLen konedbaHui

MaruuTyna TalTe To/Te
8 0,08 0.46
7 0,12 0.50
6 0.16 0.54

Te = 10(0.31M-0,774)

T - 3aBUCALLAA OT MarHUTyadbl ANMUTENbHOCTL KonebaHun B cekyHay , npu T > Tg

aMnnuTyga BosgencTens He npesbiwaet 1/10 makcMmansHoOW amnnuTyapl;
T3 - BpeMsA HapacTaHWsa amnauTyd akceneporpammel;
Th - Bpems Havana cnaga amniuTyz akceneporpammel;
M - marHnTyga
5.3. Kpute pumn cuHTe 3upoBaHuA akceneporpamm
AkceneporpamMMbl AOIMKHbI YAOBNETBOPATL CreayoLWMM KpUTepusaiM:
5.3.1. MaTemaTnyeckoe cpeHee yCKOPEHWI HyNeBoro nepuoaa MHAMBMAYarnbHbIX akceneporpamm JOMMKHO 6biTb 60MbLUe UK paBHO 3HAYEHMIO

NMNKOBOIO YCKOPEeHWA; KaXXaasa nocneayrlan YactoTa AOoJhKHA OTCTOATb OT npeabl,qyw,elh Ha BeNMM4nHy MHTepBana, paBHYHO 10 % npe/:u:u:lyu_lelh
YacCTOThl.



5.3.2. B obnactu yactot o1 0,5 go 33 'y maTemaTnyeckoe cpeHee OTHOLLUEHMI 3HAaYEeHWIA CNeKTpa OTBETA (BbIYMCIIEHHONO Ha OCHOBE
MHAMBUAYanbHbIX aKceneporpamm) 1 CriekTpa oTBeTa Afs MPOEKTHbLIX OCHOB (OTHOLLEHUS JOIMKHbI ObITb BbIYMCIIEHbI AN BCEX YaCTOT, YKa3aHHbIX
B Tabn. 1) gomkHo 6bITh < 1.

5.3.3. Hu ogHa To4ka MaTemaTn4ecKkoro cpegHero CnekTrpoB OTBETA, BbIYUCIIEHHbIX ANA nHOMBUAOYallbHbIX akceneporpamMmm, He OO0JKHA nexaTb
Huke 10 % NPOEKTHOro CnekTpa oTeeTa. 3HaueHus CMEeKTpOoB OTBETa AOJDKHbI ObITb paccymMTaHbl C 4OCTATOYHO MalbIiM LWarom no 4actore.
PeKOMeH,ElyeMble HYacCTOTbl U MHTEPBasbl NpuBeAeHbI B Tabn. 2.

3HaueHus CneKTpa oTBeTa AOJDKHbI ObITb BbIYMCMEHBI AN YacToT B YKa3aHHbIX rpaHnUax MHTepBaroB U B MPOMEXYTOYHbIX TOYKaX BHYTPU
KaOgoro nHTepsarna ¢ COOTBETCTBYHOLMM LLAromMm npupatlleHua.

Tabnuua 2

YacToThl, pekomMmeHayemMble ONnA BblMUCIIEHUA CMEKTPOB OTBETa

YacToTHbIV AManasoH, MpupalueHue,
My 'y
0,5- 3,0 0..10
3,0-3,6 0,15
3,6-5,0 0,20
5,0- 8,0 0,25
8,0-15,0 0,50
15,0-18,0 1,0
18,0-22,0 2,0
22,0-34.0 3,0

5.3.4. [Mpy CUHTE3POBaHNN TPEXKOMIMOHEHTHBIX akceneporpaMmm HeobxoAuMo obecnedunBaTh UX CTaTUCTUHECKYIO HE3aBUCUMOCTb. [pu
UCNONb30BaHWUK aHaNoroBbIX akceneporpaMm He [ONYCKaeTCcsl UCMOMNb30BaHe OHOW akcerneporpamMmmbl sl XapakTepucTuku
TPEXKOMMOHEHTHOTO ABMKeHUs. CABUM BpeMeHU Hayana B O4HOWN BPEMEHHO peanusaumm He JOMMKEH paccMaTpuBaTbcs B kKayecTBe crnocoba
NonyyeHusl ApYrvx akcereporpamm.

CraTtucTnyeckasi HE3aBMCMMOCTb [BYX akceneporpamm  aq(t) u a2(t) noaTBepKaaeTcs BbluMcreHneM KoapdurLneHTa KOppensLum:

_ Elaylt) ~m Moy ) ~ )

Oz - .
a0,
roe E - MaTemaTu4eckoe oxuaaHue,
mq, mp - cpepgHve 3HadeHus a1 (f) n a(t),
o o - CTaHOapTHbIE OTKIOHEHUS!.

[lBe akceneporpaMMbl CYUTAKOTCA CTATUCTUHECKN HE3ABUCUMbBIMU, €Crn abCoMnoTHOe 3Ha4YeHne KoaddumLmneHTa KoppenaLlum He npesbiwaet 0,3.
6. PACYETHBIE CENCMUYECKUE KONEBAHWUS MPYHTA A1 OTMETKM KOPEHHOM MOPOAbI

6.1. CeiicmMuyeckue koneGaHus rpyHTa Ans OTMETKV KOPEHHOM NMopoAbl ONpeensioTcs Ha OCHOBE aHanv3a B3aMMOoAeNCTBUS IpyHTa 1
COOPYXEHUSs.

6.2. PacueTHoe celicMuyeckoe konebaHvie rpyHTa, nonyyeHHoe Ans KOpeHHoW nopoabl, AOIMKHO GbiTb COBMECTHO C CeiicMUYeckuM koneGaHuem
rpyHTa Ha cBOGOAHOM NOBEPXHOCTU IPyHTA.

6.3. PacuetHoe koneGaHue rpyHTa Ans KOpeHHo Nopoabl A0IHKHO ONpPefensThCs B 3aBUCUMOCTU OT MOAENW FPpyHTa, TUNa BOMH,
pacnpoCTpaHSOLLMXCS B IPYHTE NpY 3eMIETPSACEHUM, U TUMA rpaHuL, BbiGpaHHbIX ANS MOOENN «TPYHT-COOPYXEHME .

6.4. Mpy aHanM3e AMHAMMYECKOro NOBEAEHNS CUCTEMbI «FPYHT-COOPYXEHUEY» AOMYCKAETCs NPUHMMATbL rMNOTEe3y O BEPTUKaNbHOCTM
pacnpocTpaHeHUst BOMH CABWra U CxaTus B TOM Cryyae, eCnv Npy MOAENMPOBaHNM COOPYXEHMWSI B MOAESb BBOAMTCS (CryyaiHbiM 0Gpa3om)
OOMNOMHUTENbHBIA 3KCLLEeHTPUCUTET (5 % xapakTepHOro pasmepa COOpYXeHMWS B NIiaHe), YTO MO3BONSIET NPOBECTU MHXXEHEPHbIN Y4eT achdekToB
YCUINEHWSI peakL nii, CBSI3aHHbIX C BOBMOXHbIM B AEWCTBUTENBHOCTU HEBEPTUKANBbHBIM PAcNpPOCTPaHEHNEM CENCMUYECKUX BOSTH.

6.5. BeiuncneHus, onpegenstolme konebaHns Ha rpaHuLax B COOTBETCTBUM C M. 6.2 n 6.3 PykoBOACTBa, AOMMKHbI BbINOIHATHCS C
MCMoSb30BaHWEM MaTeMaTU4eckux MoAere U npoueayp, COBMECTHbIX C UCMOMb3yeMbIMy NMpU NPOBEAEHUM aHanM3a CUCTEMbI «TPYHT-
COOpYXXEHUEY.

6.6. B cnyyae 4acTnyHo 3arnybrneHHbIX COOPY>KeHWI AOMKHbI ObITb NPOBEAEHbI PACHETbl UIBMEHEHWSA aMMINTYAHOIO U YaCTOTHOTO COCTaBoB
cevicMuyeckux konebaHuii no rnybuHe pacnonoxeHusi pyHaameHTa. AMNNMTYObl YCKOPEHUIA CNekTpa OTBETA, BbIYUCIIEHHOTO B CBOBGOAHOM
nonynpocTpaHcTBe Ha rnybuHe dyHAaMeHTa, He AO0MKHbI NexaTb Hke 60 % COOTBETCTBYIOLLErO NPOEKTHOO CNekTpa OTBETa Ha NOBEPXHOCTU
rpyHTa.

7. OMPEQENEHUE XAPAKTEPUCTUK NMAPAMETPOB CEUCMWYECKUX KONEBAHWUA MPYHTA 3A0AHHOW BEPOSAITHOCTU MPEBBILLEHUA

I'Ipm OTCYTCTBUU NpeacTaBUTENbHOIO KONM4YeCTBa SKCNnepuMeHTarnbHbIX AaHHbIX O AMHAaMUYeCKMX napamMeTpax koneGaHui TPYHTOB Nnpwu
3eMneTpAaceHnax (D,I'IFI nnowaaoK NnepCnekTUuBHOro CTpouTenbCTBa 3TU AaHHble, KaK NpaBumno, OTCYTCTBYOT U HE MOIyT ObITb nony4eHbl B nepnoan
npoeeneHna NHXXeHepPHbIX VI3bICKaHI/1I2) BO3MOXHO NpUMeHeHne MeToanKu, No3BOMsAOLLEN HAMETUTD nyTn onpeneneHna ana KOHerTHOVI
nrowaaky cemcMmn4eckoro BO3aAenNcTBums 3agaHHoN BEPOATHOCTU NpeBbILLEHNUA B YCNoBuAX HEenorfHOM CencMonorn4yeckon

nHdopmaumm, He npuberas K 3anMcsiM cericmokonebaHnin CUnbHbIX 3eMINETPSCeHUI Ha uccneayemoi Tepputopun [33]. Mertog onucaH B
npunoxexHunn 5 k PykoBoacTsy.

B npunoxeHuu 6 k PykoBoACTBY NpUBEAEH NepedeHb MaTepruanos Mo rnyGMHHOMY CTPOEHUIO 3eMHbIX Heap, KOTOpbIE CeayeT NpUHUMaTh BO
BHUMaHMWe Npu onpeaeneHnum UCXOAHbIX CEUCMUYECKMX  koneBaHWi rpyHTa Ansi NPOEKTHbIX OCHOB.

lMpunoxeHue 1
(cnpaBoy4HoOe)
K pykoBoAcTBYy «OnpeaeneHne McxoaHbIX
cencMunye CKUX Koneb6aHni rpyHTa Ans NpoeKTHbIX OCHOBY .
ONPEOENEHUE NAPAMETPOB MCXOAHbIX CEMCMUYECKNX KOJIEBAHUU TPYHTA C UCMOJIb3OBAHUEM 3ANUCEU CUINbHbIX
ABWXEHUU



OTOT MeToA NpuMeHsieTcs B AByX cryydasx (cM. puc.1 PykoBoacTea):
1) Korda N3BeCTHbI 3anNUCK  CUIbHbIX 3eMINETPSICEHUIA Ha NNoLAAKe Ui PSIAOM C He, COOTBETCTBYOLMX ypoBHi0 MP3 nnm M3;

2) Korga noaxoAsiume 3anucu Ha noLlaake Unv psiqom ¢ Hel OTCYTCTBYHOT M TOMd@ UCNOSb3YTCS ApYrMe 3anucu CUnbHbIX 3eMIIETPSICEHNUI C
HOPMUPOBKOM UX MO MUKOBbIM 3HAYEHUSIM (aHarOroBble 3anncy CUMbHbLIX OBWXXEHWUIA TPYHTA).

Ha puc. 1.1 npepcraBneHa bnok-cxema onpeaeneHns NnapaMmeTpoB CEMCMUYECKMX konebaHui rpyHTa no 3anncsim CUnbHbIX ABVXKEHWIA.

1. UCNONb30BAHUE 3AMNUCEN CUNbHbIX 3EMNETPACEHUN HA NNOLWALKE
Ecnn nmetoTca 3anncy cunbHbIX ABMXXEHUIA (3eMNeTpsaceHnin) Ha nnowagke (HanpymMep, akceneporpamMmmbl), COOTBETCTBYoLME ypoBHI0 MP3, To
cnepyet oTaaTbh nNpeanovTeHme 3ToMy METoAy , MOCKOMbKY B HUX (B 3TUX 3anncsix) yuTeHa Bcs MHopMauus , onpegenstowas UCXoaHble
ceficMuyeckue konebaHws rpyHTa anst NPOeKTHbIX OCHOB.

1.1. Akceneporpamma nacnopTusnpoBaHa creayowmMmn JaHHbIMY

a) 0603HaueHusi cocTaBnsLLMx; 6) macluTab BpeMeHu; B) YCKOPEHWI B Bue OTPe3KOoB, COOTBETCTBYHOLLMX N0 AnvHe 1c 1 0,1g; r) CTpoYKow
npuBoAasTcs: 6annbHOCTb, AaTa 3eMNETPSCEHNS, ANULLEHTPallbHOE PAaCcCTOsIHWE B KUIIOMETPax U HoMep ceicMocTaHuum  (puc. 1.2).

[Ins 0603Ha4YeHMs1 Tpex cocTaensitoLLmMx konebaHuin NpUHATO , YTo OykBa B 03HavaeT BepTMKanbHYH COCTaBnsoLLyto, a Oyksa I - ropM3oHTanbHy
C yKa3aHWeM yrna B rpagycax Mexay HanpasrneHMeM perucTpupyemoro konebaHust U HanpaeneHWeM K anuueHTpy (puc. 1.2).

KonebaTenbHbIi NpoLecc SIBNsSeTcst Henepnoamyeckum kornebaHnem C nepeMeHHoW aMnnMTyaon u nepmodom. Meprogom cumtaercs yoBOEHHbIN
MHTEepBan Mexay CMeXHbIMN HYNEBbIMU  3HAYEHUSMU YCKOPEHWIA.

1.1.1. HayanbHbI  OTPE30K BpeMeHU 0BbIYHO MMEET OTHOCUTENBHO MeHbLUMe amnuTyabl. OH OTHOCUTCS K NPOAOSbHBIM - CEACMUYECKUM BOSTHAM.
Ero nHTepBan Tem annHHee , YeM Gornblue anuueHTpanbHoe paccTosiHue. Mpy Manbix PaccTOSHUSIX OT oYara HavanbHbIA OTPEe30K COCTaBMNsIeT
1-3 c. Mepwuoppl konebaHuii B HA4aNbHOM y4acTke OTHOCUTENBHO MEHbLUE .

1.1.2. Cpe,quuZ Yy4acCTOK 3anmcum nmeet HanbornbLune aMmnnuTyapbl yCKOpeHMIZ. OH oTHOCKTCH K nonepedHbIM BOJTHAM, OCITOXXHEHHbIM
BCTYyNNeHnAMu OBOMEHHbIX 1 NOBEPXHOCTHbLIX BOJTH . I'Iepmop,bl koneGaHuin Ha cpegHeM y4acTtke HeMHOro GonbluUe WNM Takue Xe, Kak U Ha
Ha4YanbHOM y4acTKe. I'Iepexo,q OT Ha4arnbHOro y4acTka K cpeHeMy ACHO BblpaXeH Ha 3anuncu.

1.1.3. KoHeuHbI y4acTok oTnnyaetcst 6onee AnMHHbIMK NepuogaMu . AMNNMTYAa YCKOPEHUI NOCTENEHHO U HeperynsipHO YMEHbLUIAETCS , Tak YTo
TPYAHO UKCUPOBaTb OKOHYaHWe KoneGaHuii. Mepexo oT cpeHero yYacTka K KOHEYHOMY SIBHO HE BbIpaXeH .

1.1.4. O6Lwasn npoJoMKUTENBLHOCTL KonebaTenbHOro npoLecca He oguMHakoBa U TeM GorbLue, Yem Gornblue 6annbHOCTE U 3MULEHTPanbHoe
paccrosiHue. KonebaHve npogomkaerca npubnuantensHo 10-40 c.

1.1.5. Yncno OTKNOHEHUI (aMnNnUTyA) Ha 3anucK o4eHb Benuko (6onee 100), YTO yYMThIBAETCSA NMPU CNEKTpanbHOM aHanmse.
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Puc. 1.1. Briok-cxema onpefeneHvsi napameTpoB CeNcMUYECKUX konebaHwii rpyHTa Mo 3anucsm CUIbHbIX ABVXEHWI



FNUYERIP

Puc. 1.2. Cxema 0603HaueHMs1 COCTaBMSOLLIMX, MPUHATAs Ha akceneporpaMmmMax
1.1.6. BepTukanbHas cocTasnsitoLLasi YCKOPeHUsi 06bIYHO UMEET HECKOSbKO MEHbLUME aMMnuUTyabl, YeM ropusoHTasnbHble (okono 60-70 %).

1.1.7. Obe ropm3oHTanbHbIE COCTaBNAOLIME, KaKk MPABUIO, COM3MEPUMBI U HET PEe3KO 3aBUCUMOCTM aMMNUTYA OT yrna Mexay HanpaeneHuem
konebaHvs 1 HanpaeneHnem Ha ANULLEHTP.

1.2. Mo akceneporpammam MOXHO ONpeaenuTb:

* aMNMUTYOHbIA YPOBEHb KonebaHwmi;

* NPOJOIKUTENBHOCTL KonebaHui;

* CrneKTpasibHbIi COCTaB KonebaHui.

1.2.1. AMNIUTyOHbIN YpOBEHb KonebaHuin.

Mo akceneporpamMmmamM amnnUMTYAHbIA YPOBEHb konebaHuii MOXeT ObITb 3afaH:

* MakcMMarnbHOW aMnnnTyaon;

* MakcuMMarnbHbIM pasmaxom konebaHwui;

* cpegHeKkBagpaTUYECKON aMnnnTyaon konebaHuii, paBHOWM KOPHIO KBaapaTHOMY M3 CyMMbl aMNNUTYA Ha NPeACTaBUTENbHOM y4acTKe 3anucu;

* crneKTparbHbIM YPOBHEM Ha (OMKCUPOBaHHbBIX Nepuoaax.

e

—3 —2
[Onsa nopasnstoLero 60nbLUMHCTBA akceneporpaMM COoTHoWeHne @ | e amax - aMMAUTYObl MakcUMarnbHOro yckopeHus n ¢ BennunHa
cpegHeKBagpaTUYeCKOro YCKOPEHUS, NEXUT B MHTepBarne 3HayeHun 2,41-2,47 [13].

Cne,u,yeT UMETb B BMAY, 4YTO C VIH)KeHepHOVI TOYKU 3pEHUA BEMUYNHA amgx MOXET BbITb HE npeancrasuTenbHa B Cny4yae eAMHNYHOro Bb|6poca

6onbLuon aMmnnnTygbl, nmbo korga nepuoan konebaHuin ¢ MakcMarbHoW aMI'IHVITy,EI,OVI NeXxuT BHE npenenos MakcuMmyma 4acTOTHOMN
XapaKTepucTukun kone6aHun COOpy)KeHI/IVI. Bcnencrteue aTnx, a Takke HEKOTOPbIX APYrnx CbaKTOpOB Koppenaunn Mexagy amagx U UHTEHCUBHOCTbHO

COMPOBOXAAIOTCA 3HAUYNTENBbHBIM pasbpocom, GnmskMm K BennumHe cpegHero 3HadeHust (63—100 %). OgHako B COMETaHWUM € AUTENbHOCTbIO
MakcumarnbHoM hasbl BENIMYMHA amax X T UMEET Bornee TecHyto koppensyuio ¢ 6anneHocTblo [ 14]. B kavyecTBe amnnuTygHOro napameTpa

CENCMUNYECKMX BO3AEWNCTBUI MCNONb3YHTCA Takke aMNMTyabl CNeKTpanbHbIX yeckopeHuin SA konebaHuit ocunnnatopa ¢ 5 %-HblM 3aTyxaHuem
Ha chmkcupoBaHHbIX nepuogax T =0,2cun T = 1,0 ¢, onucbiBaOLLMX BO3AENCTBUSA B KOPOTKO- M ANMMHHONEPUogHon obnactsix cnektpa [ 15].

1.2.2. MNMpooomknTenbHOCTb KonebGaHui.

MapaMeTpom NpoaoIPKUTENBHOCTU (ANMUTENBLHOCTH) konebaHwui Ha NPaKTVKe UCMOMNb3yeTcs LUMPUHA MMNYNbCa T, T.€. MPOMEXYTOK BDEMEHH, B
TEYEHNE KOTOPOro YPOBEHb KONEGaHUIN NPEBLILLIAET amayx /2 . Cxema “amMepeHvst amnnuTyabl ¥ WMPWHBI MMMNYrbca NnokasaHa Ha puc. 1.3.

MpeacTaBneHbl cryyam nNpocTbix No opme konedaHmi (puc. 1.3,a) 1 3anMcb BOMHOBOW rPpynMbl, Pa3geneHHon NPOMEXyTKOM BpemeHn At, B
Te4yeHne KOTOpPOoro a < amgx/2 (puc. 1.3,6). B cnyvae cnoxHbix konebaHwi Tuna (6) umnynbc cumTaeTcs eamHbiM nNpu At < 2c. Torga t = At + At +

Atp . B npotusHom cnyyae ( Af > 2¢) paccmaTpusaloTcsa ABa OTAENMbHLIX UMNYIbCa.

1.2.3. CnekTpanbHbIi cocTaB konebaHui.

MapameTpamu ceMcMUYeCcKMX BO3OEWCTBUIA, XapaKTepu3yoLLMX CNEKTParbHbI COCTaB konebaHui, paccmaTpuBatoTcs:

* Nep1oa, COOTBETCTBYHOLLMIA MakCUManbHON aMnnuTyae;

* cnekTp dypbe S(w);

* CNeKTpbl peakuuu, T.e. cnekTpbl yckopeHun SA(T), ckopocTtu SV(T) n cmelueHnint SD(T) ocumnnAaTopoB ¢ 5 % -HbIM 3aTyxaHUeM.

BblpaxxeHns ans cnektpos Pypbe 3anucbiBatoTcs B Buae [16]:

Sto)= [ (e,

= , (1.1)

rae f(t) - konebaTenbHbIN NPOLECC; W - KpYroBas YactoTa; S(w) - kKoMnnekcHas yHKLMA KPYroBov YacTOThl MOMHOCTbIO onpeaensercs
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Puc. 1.3. Cxema namepeHus LUMPUHLI UMMynbca:
a - Ans NpocTbIx kornebaHuit; 6 - ans konebaHun cnoXxHom opMbl
B cBoto oyepeab amnnnTyaHbIN 1 ha30BbIN CNEKTPLI ONpeaensaTcsa Yepes koadduumeHTbl A( w) n B(w)

I5(e)]=[4%(e) + B* (&),

(,u:m) =arcig @ .
(@ (1.3)

T

|

me
= lj(:)cos e, Ble)= lf(f)sm @it

st

B nHxeHepHbIX oLleHkax 60sbLUas YacTb onepaw Wil OCYLLECTBSETCS C UCMOMb30BaHWEM MOAYNs cnekTpa
dypbe.

, T.€. aMNJINTYOHOrO CnekTpa

1.2.4. CneKkTpbl peakuuu.

YpaBHeHue ABUXeHUS y(f) NTMHeRHOro ocLUUNMsSTopa ¢ OAHOW CTeNneHbHo cBoGoab! U 3aTyxaHWeM & Npu ABMKEHUN OCHOBaHWS (t) BopaxaeTcst
COOTHOLLEHVEM:

Fle)+ 2,8 (e)+ wivle) = —ale) (1.4)

)

rae wj - YactoTta COBCTBEHHLIX KONeGaHui He3aTyxalLllero ocuunnartopa. OTHOCUTENBHOE CMELLEHNE TaKoro ocumnnnaTopa y Moxet ObITb
3anncaHo B Bnae:

1 y _
yE=— x(f)e"“m") sin @l — 52)”2(3 —T)d‘r
@(1‘52)1127[ (1.5)

OTHocuTenbHast CKOpPOCTb ¥

¥

y=- J;’r’[ﬂe ) cosll - 21 (¢ - DdT+
N ‘32 7 [#(E P sin ll- &)t - Ddr
El— £ j
. (1.6)
ABcontoTHoe yckopeHue (-i; * jr.)

afl-2£)"
1 .f)m

+ 2535156(?)9'“;["’)' cos m(l - £ )m[z -TdT

(3+3) J '“5("1351'11 &J(‘l - 52)”2 f-Tdr+

(1.7)

CnekTpoM peakuun sBnsieTcs ormbaroLlas MakCuMarnbHbIX OTKIMKOB OCLUMNSATOPOB. [Mpy Manbix BenuunHax 3atyxaHus & uneH (1 - §2)1/2 "



BblpaXXeHne ana MakCumMmalribHOro OTHOCUTESIbHOIro CMeLeHna ocuunnaTopa y = SD MoryT ObITb 3anucaHbl B BuAe (CM. 1.5)2

S, = If(-..r)g“"*f"" sin @l1- &1 (e - Tt
= (1.8)
Toraa Ana mMakcuManbHOW OTHOCUTENbHOM ckopocTh (cM. 1.6)
Sv= wiSp (1.9)
CneKkTpbl peakummn CTPoATCS B ABOMHOM rorapmdmuydeckom maclutabe (puc. 1.4).

OHn MOryT BbITb paccynTaHbl NPSIMbIM METOAOM peLleHns ypaBHeHus ( 1.4) n nepec4eToM M3 OQHOTO CriekTpa B Apyron. Hanpumep, cnekrp
CKOPOCTW, PACCYMTaHHbIN YMHOXEHUEM Ha CO CrieKTpa CMELLEHWUI Unm geneHnem Ha w CreKkTpa yCKOPeHWI, Ha3biBaeTCA CNeKTPOM
ncesgockopoctu. OH OTNMYaeTcs OT onpeaeneHHoro NPsiMbIM CNOCOO6OM CreKTpa TEM MeHbLLE, YEM MeHbLLE 3aTyxaHue. 3HayeHus 3aTyxaHus
BonbLUMHCTBA CTPOUTENbHbBIX KOHCTPYKLMIA NexaT B uHTepsane &= 0,02 - 0,2 [17].
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Puc. 1.4. O6bpaseL cnekTpa peakumnmn TPEXKoopaANHATHON CeTke
CneKTpbl peakummn cucTem ¢ pas3HbiM 3aTyxaHunem, %: 0.2; 5; 10; 20. 3emnerpsacexune 5.11.71 r., Anscka
1.2.5. KoadhpuuMEHT OMHAMUYHOCTH.

OuHamuueckuii koaddpnuneHT paseH [18]:

& =c;f=(5), (1.10)

-2
rae “ﬁ@ - amnnutyda (ormbatoLlasi) 3anucu ycKopeHuin konebaHunin NMMHeHOro ocunnnsaTopa ¢ 3aJaHHoOM YacToTo — wQ W 3aTyxaHuem & npu
BO3aencTBumn konebaHunin x(t).

1
B nHXeHepHbIX pacyéTax HanbonbLUMiA MHTEepec NpeaCTaBrseT MakcMaribHoe 3Ha4YeHne B = 8 ; KOTOpPOE Ha3blBAeTCs KOIPPULNEHTOM
OMHaMUYHOCTU U xapakTepuayeT ahdekT CENCMUYECKOro BO3eNCTBUS Ha coopykeHue. 3HadveHne ' 3aBucuUT oT nepuoaa konebauuin T un
3aTyxaHusi £ AMNIMTYOHbIA YPOBEHb, T.€. MacluTab koaddumumneHTa B ycraHaBnuBaetcs AeneHvem ' Ha BENUYMHY MaKCUManbHOMO YCKOPEHUs!
amax konebaHuin ocHoBaHWA ocumnnaTopa (yckopeHust konebaHuin noyBbl). Tak ke UCNonb3yTCst KPUBbIE 3aBUCUMOCTU ANHAMUYECKOTO
KoadpdpmumeHTa oT nepuoga konebaHu B(T) Ans PUKCUPOBAHHBIX 3aTyXaHW (06bIYHO € NPUHMMAaETCsa paBHbIM 5 %) [4]. 3HaumMTenbHO pexe
MCMOSb3yTCS KpuBble B MO CKOPOCTAM U CMeLLEHUsM. B coueTaHnm co cnekTpamu peakuum uHamuyeckne koadhdmuMeHTbl Mo yCKkopeHusiM  fg,
ckopocTsiM By, U cMeLLeHUsIM B ONpeaenstoTCs COOTHOLLIEHUSIMU:

Ba= SAamax; Bv=SV/Vmax Bd = SD/dmax. (1.11)
2. UICMNONb30BAHUE AHANOIOBbIX 3AMUCEN CUMNBbHBLIX ﬂBVl)KEHV"h FPYHTA

B criyyae npyMeHeHus aHanoroBbIX 3anucei 3eMneTpsICEHW Ans YCNOBUIA NIOWAaKU pasmeLLeHnst oGbekTa 3T 3anucu HeobxoaMmo
nepecuntatb. MeToauka nepecyera OCHOBaHa Ha TEOPWUU PACTPOCTPAHEHUS NIOCKUX BOMH B FOPU30OHTarnbHO-CIIOUCTbIX NIMHENHO-HEYNPYrnx
cpegax[20, 21].

Pacuet akceneporpammbl koneGaHuii ans nnowaaky a(t) no aanveu  u(t), Nony4YeHHOR Ha pacrorioXeHHOW BHe NIIOLLAaAKN CeCcMMYecKom
CTaHL UM, CBOANTCA K PELLUEHUIO MHTETParbHOTO ypaBHeHUs NEPBOro poda Tuna cBepTku [22]:

K(t- 1) a (dr = u(t), (1.12)

rae sapo uHTerpana K(t) onucblBaeT BNUSIHAE CTPOEHUS cpelibl HA MYTW «ouar - CTaHUMs», «o4ar - NnoLakay, a Takke BvsiHue
pervcTpupyioLLeii annapatypbl. B cnektpanbHoi oGnactu  K(t) onncbiBaeTcsl COOTHOLLEHWEM:

K(w)=FK(t)=enS(w) 6 (w), (1.13)

rae F - onepatop npeobpasoBaHusa Pypbe; S(w) - YacTOTHas XapakTepuctuka ceicMmorpada; 6(w) - OTHOLLUEHME YaCTOTHBIX XapaKTepUCTUK Cpes
bl Ha NYTSAX pacnpocTpaHeHns BOMH MO Tpacce «ouar - ctaHuua» G1(w) v k nnowagke G2(w); € - KO3PPULMEHT, 3aBUCALLMIA OT TUna

perucrparopa, w? - cencmorpady; iw - Berocurpad; / - akceneporpad; n = W1/¥2, rae W1 - HanpaBneHHOCTb U3My4YeHNs N3 o4ara Ha CTaHUuIo,



Yo - 3 ovara Ha nnowagky. Ecnn MmexaHn3m oyara usBecTeH, BenMunHa ) MOXeT ObiTb paccuMTaHa. B npoTtmBHOM criydae BenunumHa  K(w)

onpeaensieTcsi C TOYHOCTLH0 [0 BEMUYMHBI 3TOro kKoaddmumeHTa . Yrobbl yMEHbLIMTL BRMSIHUE KO3dULMEHTA 1, CrieayeT BbibupaTh 3anucy kak
MOXHO Onvpke K nnowagke obbekra .

OnpepneneHve akceneporpaMmm konebaHwin Ha noLaake no  3anucsaM Ha CTaHL MM OTHOCUTCS K KIacCcy HEKOPPEKTHO NOCTaBMEHHbIX 3ajad, v
NMOVCK peLLeHNsi NPOBOANTCS B perynapuavpoBaHHoM Buae. MNMpumeHserca cneunanbHas npoueaypa perynsapusaimm, 3aknoyaroLascsa B nogoop
€ k03ahhprLMEHTOB C LieNnbio obecrnedeHunst perynspusnpoBaHHoro pelieHns ypasHenust (1.12). MatemaTnyeckoe obecrneyeHve B BUAE rOTOBbIX
BbIYMCNUTENBHBIX NPOrpamMm aetcs B paboTe [23]. Bonpoc 06 oTnmumsix B yCroBusix pacnpocTpaHeHnst CENCMUYECKMX BOMH CBOAUTCS K
onpeaeneHnio 3HavYeHnin KOMNeKCHon chyHKUMn 6(w) BolpaxeHus (1.11). MpakTuyeckuii MHTepec NPeacTaBnseT NyTb NOCTPOEHUS AMMUPUYHECKM
X nepefaToyHbIX OyHKUMIA  Ccpefbl C UCMONb30BaHWEM 3eMIIETPSICEHNIA U B3pbIBOB. OTW NepeaaToyHble XapaKTepUCTMKN CTPOATCA B BUAE
OTHOLLIEHWI CNEKTPOB CENCMUYECKNX KonebaHuin.

CnekTpbl 3anUcy cencMmyeckux konebaHui B NyHKTE C HOMEPOM | MOTyT 6biTb NPUGTIMKEHHO NpeACTaBneHbl B BUAE:
Ui(w) = giW(a) Gi(w) Si(w). (1.14)

rae W(w) - cnekTp nctoyHmka. OTHOLLEHME CNEKTPOB CUHXPOHHbIX 3aMMceil OOHOMO CEMCMMUYECKOro COBbITUS Ha ABYX CTaHuusx i = 1,2 bynert
paBHO:

Ul ol
Rn(mj_ 1( )=7?9L2|:m) 1( )
113 3TOro BbIpaxeHUs! BUOHO, YTO 3HAYEHMEe NepeaaTouHoi (PyHKLIUM cpeabl
q1,2(t) = Re{F1[61 2(w)}} (1.16)

MOXET ObITb ONPEAENEHO MO 3anucsiM crnabbix U CpeaHUX MO BENUYMHE CENCMMUYECKMX COBbITMIA B MONOCce YacToT, Ha koTopot U1 (w) n Uz(w)
XOpOLUO NpeAcTaBneHbl.
Ecnu B nyHKTE C YCNOBHBIM HOMEPOM /= 1, B KOTOPOM yAanocb NoslyunTb 3anncb CUMbHOMO 3EMIETPSACEHUSA N3 ONACHON CEMCMOAKTUBHOW 30HbI,

{2}
M B NYHKTE | = 2 Ha CTPOUTENbHOM NIOLLaaKe MMEKTCSH CUHXPOHHbIE 3anucu =h [:z) Heckorbkux 6onee crnabbix cemcMmmnyeckmx cobbituii ( n = 1,2,
...N) n3 Tol4 e o4aroBon 30HbI, TO POpMaribHO CBA3b MeXAy COOTBETCTBYHLLMMU 3anUCSIMU MOXET ObiTb BblpaXeHa B BUAE CUCTEMbI YPaBHEHMI

[ == D)
, (1.17)

rae cnektp agep R12(w) umeet Bua (1.15). PelleHne kaxaoro ns ypasHeHuUin cuctemsl (1.17) oTHocuTensHO  g12(f) MOXHO OCYLLECTBUTb Takum
e obpasoM, kak 1 pelueHve ypaBHeHns (1.12), T.e. nony4nTb ero B BuAe:

7l Solae.a)lh(@)s, (@)
U, (@5 (@)

" 1
Q’lz[Jf): —Ee
7 (1.18)

rae fu(m,a) - perynspuampyroas yHKUus. Yuntbeleas, 4to

1 npuHumasa M(w) = wZQ, MOXHO, BbIOpaB KOHKPETHOE 3HaYeHne napameTpa P, NOCTPOUTb PErynspusupyoLLyo GyHKL MO flﬂ(m’ cr)_
OTKIOHEHWSA B NONOXEHUAX MMMOLLEHTPOB 3eMIETPACEHWI, CrefoBaTeNbHO, U HEKOTOPLIE PasNYMA B NYTAX PacnpoCTPaHEHNs CEMCMUYECKNX

()
konebaHui, apeKTbl HENVMHENHOCTW U APYTe NPUYUHBI MOTYT NPUBOAUTL K TOMY, YTO OTAEMbHbIE 3HAYEeHUS 912 l:z) OyayT HECKOSbKO

oTnnYaTbcs Apyr oT Apyra. PesynbTupytollee 3HaveHne nepegaToyHon chyHKL MM ByaeT onpeaensiTbCs Kak cpefHee 3HaYeHne Bcex peanusawui

_ 1 ,
gult)= Ezﬁ?l(z)(f-)
el . (1.19)

Mpy ncnonb3oBaHMK 3aNUCen UHXEHEPHO-CENCMOMETPUYECKUX CTaHL M MHOrAa ObiBaeT TPYOHO OCYLLECTBUTL MX TOYHYHO NMPUBA3KY MO BPEMEHW.

i)
B Takux cnydasx, kak nokasaHo B [24], BbINOMHATb yCpeaHeHue crneayet nocne CMeLUeHUn yHKL N 912 [:3) Ha OTpesKn BpeMeHun T(m), npwu
()
KOTOPbIX HACTYNaT MakCUMyMbl  (PyHKLMM B3aVMHOW KOPPENAL MU AN Kaxaon U3 peanunsauumn 713 [f’) OTHOCUTENbHO OHOW U3 HUX.

OnuncaHHbIN BbllLe cnocob NoCTpoeHUst NnepeaaTouHbIX PyHKUUIA  HaKNaablBAET Ha HUX Psif, orpaHuyeHnin. PyHKU MM MoryT BbITb  onpeaeneHbl
TOMNbKO B Krnacce abCoMOTHO UHTErpUpyeMbIX U ByayT OnNUCkIBaTb TOMbKO BO3AENCTBUSA AeTarnel cpebl, CPaBHNBaEMbIX MO MUHENHLIM pa3Mepam
C ANMHaMM BOJSH M3 YaCTOTHOMO Avana3oHa, B KOTOPOM C JOCTATOYHOW TOUYHOCTbLIO U AETANbHOCTLIO  YAAETCs MONYYUTb CMEKTPbl CUHXPOHHBLIX
3anucen 3eMeTpsiCEHUn 13 MHTEPEeCyoLEen Hac CEMCMOAKTUBHOM 30HbI. TOYHOCTb OMMCaHUSA BO3OENCTBUM pasnuyHbIX AeTanen CTpoeHus cpeabl
OyaeT 3aBMCETb OT TOrO, HACKOIbKO YPOBEHb MOMNE3HOMO CUrHaNa Ha COOTBETCTBYHOLLUMX YacToTax OyaeT npeBbillaTb ypoBeHb MnoMexv. [detansHo
OMWCaHHbIV BbiLIE anropuTM 1 NpMMep €ero UCMonb30BaHusi NpeAcTaBneHbl B paboTe [21].

Brmskas meToamka, OCHOBaHHasl Ha TeX e BXOAHbIX AaHHbIX W NO3BONSAIOLAs TPOU3BOAUTL NEPECHET akceneporpamm, nosy4eHHbIX B OAHUX
rPYHTOBBIX YCIOBUSAX, HA MMOWAAKM C ApYrMM Gnin3 NnoBEpXHOCTHBIM pa3pes3oM, onncaHa B pabdote [20].

3apava 3aknoyaeTcsi B BOCCTAaHOBIEHUM CUrHana, NoaxoasLwero K NoAoLLBe CIOMCTON Mayku, U NONyYeHnn akceneporpaMm  Ha ceoboaHow
NMOBEPXHOCTU NMoLaakv. [Ans aToro  HeoBXoAMMO 3HaTb CMeKTp konebaHuii Ha cBOGOAHON NOBEPXHOCTU B panoHe CTaHLUKM (onopHas Touka)
Fy(w) v cnekTpanbHble XxapaKTepUCTUKN N3yYaeMbIX CITOMCTbIX Navek  Xy(w) B paioHe cTaHuun 1 yy(w) Ha nnowaake. BxogHon curHan

BblYMCNAETCA NO d)opmyne:



ea2¥
! Re J M}’(m}gmdm

Uy l:f) = 7 [533)

T (1.20)

CooTBeTCTByHOLLIAs akceneporpamma Ha nrowaake bynetr uMeTb BUA!

U e)= %Re wj ?((?)Y(w)e"“’dw

(1.21)

CnekTparnbHble XapaKTepuUCTUKN Cpefbl pacCuMTbIBaOTCA N0 MoaMMLMPOBaHHBIM chopMynam ToMcoHa-Xackenna anst IMHENHO -Heynpyrown
rOpu3oHTarnbHO-CNoncTon mogenm [25].

MeToavka nepec4yera akceneporpamMm Ha gpyrme royHToBble YCIoBUA MOXET NPUMEHATbCA TONMbKO NOocCne TwaTtenbHOoro aHanusa
SKCnepumMeHTanbHbIX akceneporpamm, pasgeneHma n VI,D,eHTVI(bVIKaLl,MM 3aperncTpnupoBaHHbIX BOJTH U UCMOJIb30BaHNA TOJIbKO 06bEMHO-BOSTHOBOW
yacTu 3anucu. C ocobon OCTOPOXKHOCTbHO crneayeT OTHOCUTBLCA K TaKOMY NepecyeTy , Koraa niowanky pacnosfioXeHbl B CyLLUEeCTBEHHO pa3finyHbIX
a3nMyTax OTHOCUTENbHO 3NULLEHTPOB BO3MOXHbIX SGMHGTpﬂCeHMVI .

Metog ocobeHHO adhdpeKTMBEH anst oNpeaeneHns ceMcMmnyecknx KonebaHuim Ha OTMETKE KOPEHHOM NoOpoabl, €CIM UMEKDTCA B HANMYmMm
aHarnoroeble 3anMcy, NomnyyYeHHbIE B CXOAHbLIX CECMOTEKTOHUYECKUX YCIOBUSIX HAa PbIXIIbIX FPyHTax. MonyyeHHble akceneporpammsl LenecoobpasH
0 Ucnonb3oBaTh Anst  NonyyYeHus 0606LLIEHHOrO CneKkTpa peakunn 3ajaHHoN 06eCneYeHHOCTN 1 MOCNeayroLLero CUHTE3MPOBaHNSA UCXOOHOM
akceneporpammbl.

3. NOABOP AHAIIOIOBbIX 3AMUCEN CUMNbHbLIX OBWXEHUN

[Ins nnaTtdopMeHHbIX TEpPUTOPUIA NOABOP aHaNoroBbIX 3aNnCen  CUNbHbIX ABUKEHWIN - 3TO OCHOBHOW METOZ, MOSTyYeHUS UCXOOHbIX CENCMUYECKMX
BO3aeicTBUIA (0600LLEHHbIE CNEKTPbI peakuuy rpyHTa pasnmyHon ob6ecrnedeHHOCTH) B YCIOBUAX HEMOIMHOW  CEACMONOrMyeckon nHopmasuu.

[ns xapakTepucTuku UCXOAHbIX CENCMUYECKNX BO3AENCTBUIA 13 6aHka JaHHbIX noadupaeTcs Habop aHanoroBbIx akceneporpaMm
3apermcTpMpPOBaHHbIX B CXOAHbIX CENCMOTEKTOHNYECKNX U TPYHTOBbLIX YCIOBUSIX.

AHanoroBble akceneporpamMmmbl UCNONb3YKOTCA ANA NOJly4YeHUA aHanoroBbIX CNEKTPOB peakunu, KoTopble B ,D,aﬂbHeI7ILIJeM CTaTUCTU4YeCKn
obpabaTkiBatoTcs.

Ha ocHoBaHMK cTaTUCTUYECKON 06paboTKN aHaNoroBbIX CNEKTPOB  peakLuy BblYMCATCS MeanaHHble U 84 % -Hol 0GecnedeHHOCTU 0GOBLLEHHbI
€ CMeKTpbl peakuum rpyHTa, KOTopble COOTBETCTBYHOT KOHKPETHLIM CENCMOTEKTOHNYECKMM U FPYHTOBBLIM  YCIOBUSIM NioLaakm pasvelleHmns OUA
3. Kpome Toro , BbluMcnsitoTcs Hanbornee BEPOSITHbIE MaKCUMarbHbIE YCKOPEHUSI U ANUTENBHOCTU, U OLLEHUBAETCS CTENEHb UX HEONpPeaeneHHOCT
n.

Ha ocHoBaHWu cBeeHU 0 MakcUMarbHbIX YCKOpEHUAX, 0606LLEHHbIX CneKTpax peakuuun rpyHta 3aaHHON 06eCneYeHHOCTU U ONMTENBHOCTH
konebaHumn CUHTE3NPYKTCA akceneporpaMmmbl , COOTBETCTBYHOLLME KOHKPETHbLIM CEeNCMOTEKTOHNYECKUM U FPYHTOBbIM YCIOBUAM.

[oCTOMHCTBOM JaHHOro nNoaxoJa sIBMSeTCs ero CX0ACTBO C NOAX0A0M , UCMOMb3yeMblM AN onpeaeneHvs CTaH4apTHbIX CENCMUYECKMX
BO3AENCTBUMN.

lMpunoxeHue 2
(cnpaBoy4Hoe)
K PyKOBOACTBY
«OnpegeneHne NCXoaHbIX CeiCMMYe CKMX KonebaHni rpyHTa A NpoeKTHbIX OCHOBY
OLIEHKA U FrEHEPALIA PACHETHbLIX CENCMUYECKMUX BO3OEUCTBUN METOOAMUWU, OCHOBAHHBIMU HA MOLEJIN PA3JTOMA

lMpu oLeHKe ¥ reHepaL MK pacHeTHbIX CEMCMUYECKUX BO3AEWCTBUN  (pelleHne NpsiMol 3adaqn) HeobxoauMmo:
CmofenvpoBaTh NpoLECC pa3pyLUEHUs B pa3fioMe  («MoZemNb pasnomay).

CMoZenupoBaTh U3ny4YeHne CefcMUYECKUX BOTTH B OGbEM  3eMHO Kopbl («dpyHKL UM [puHay).

3. YyecTb NokanbHble UHXEeHEPHO-Teonormyeckue yCrnoBus.

3apaya MoxeT BbITb pelweHa AByMA MeToaamMu: I'IepBbIVI YUCTO TeOpeTVILleCKI/lVI, rae BCe ABNeHusa onucbiBakTCA MaTteMaTn4eckn | BTOpOVI -
I'IOJ'IySMI'IVIpVNeCKMVI, rae oTaenbHble YacTu TeopUun 3aMeHeHbl 3KCNnepuMeHTaribHbIMU AaHHbIMUA.

1. TEOPETUYECKOE MOOENNPOBAHUE
lMpn TeopeTnyecknx pacyeTax MCNonb3yroTCA ABa Noaxoaa.

lMNepBbiii, AETEPMUHUCTCKUI, TpebyeT 3aJaHnsi B UCTOYHIKE NMPOCTPAHCTBEHHOTO U BDEMEHHOTO pacnpefeneHus NOABUXKMY, a Takke
NPOCTPaHCTBEHHOTO pacnpeaeneHuns CBOMCTB cpelbl (reOMeTpust, (U3nKo-MexaHuyeckue napameTpel) (puc. 2.1). B aTom crniyyae npumeHsieTcst
psa MeTofoB pacyeTa «yHKUUI [pUHa», KoTopble NO3BONSAT OLEHUTHL CMeLLeHWe B Touke HabnoaeHus. Mpy 3ToM Ans pacyeToB
BbICOKOYACTOTHbIX KonebaHui B GrivkHel 30He U B reTeporeHHow cpefie UCToNb3aytoTcs NyyeBble MeToabl. OfHaKo paccMOTpeHWE Moaenen
O[HOPOAHOTO pacnpeaeneHns NoABKKU He AAET XOPOLLMX pe3yribTaToB MpW pacyeTax BbICOKOYaCTOTHbIX KonleGaHUi, Tak Kak KOPOTKOBOITHOBbIE
[ABVKEHUS! (BbICOKOUACTOTHbIE KonebaHusl) onpefensitoTcs HEOAHOPOAHLIM pacnpeaeneHneM NOABMKKA U NoKanbHLIMW 3HAYEHUSIMU 04aroBbIX
napametpoB. Tak kak npefckasaTb AeTanbHOe NPOCTPaHCTBEHHO -BPEMEHHOE pacnpeaeneHne NoaBKeK B o4arax GyoyLuyx 3eMneTpsiceHnit
MPaKTUYECKN HEBO3MOXHO, MPUMEHSIIOTCH CTOXAaCTMYECKME 04aroBble MOAENM.
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Puc. 2.1. Briok-cxema onpegeneHus napaMeT poB CENCMUYECKMX KonebaHui rpyLia MeTogamMmm, OCHOBaHHbIMU Ha Modenu pasnoma”
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[ns pac4eToB KOPOTKONEPUOAHBIX ABVXEHUIA FPYHTa UCMONb3YIOTCA [ABa BuAa CTOXacTUYeCKkUX Modernen - 6apbepHasi mogenb  A. Manareopruy n
K. Aku 1 mogenb w? T. XoHkca 1 P. Mak-lyanpa (puc. 2.1).

B pamkax 6apbepHoi Modeny ouar paccmaTpyBaeTCs B BUAE MPSIMOYroNbHOM MIOLWAAKK, NMOKPLITON TpeLyHaMmy KpyroBoi  hopMbl OAMHAKOBOMO
AVaMeTpa, pasneneHHbIMU HeHapyLLEHHbIM  MaTepuanom. TpellyHbl pasMeLLeHbl HE3aBUCKMO U CRyYalHoO, U3MyYeHNE CeCMUYECKUX BOSTH
TaKMM UCTOYHMKOM ONMCbIBAETCS BbipaxeHusamu T. Cato u T. Xupocasa. CnekTp ®ypbe pe3ynbTUPYOLLETO ABMKEHUSI UMEET crydaiiHyto  asy,
YTO NO3BOJISIET OTHECTU BapbEPHY MOAENb K PA3HOBUOHOCTSM  CTOXaCTUYECKUX MOZENEN.

BapbepHasi Mofenb ONMCLIBAETCS NATHH OCHOBHLIMI NapaMeTpaMu : ANMHOM 1 LIMPWHOW NoLaakv (oyara), MakcuMaribHOW NOABVKKOM,
CKOPOCTb0 BCNapbiBaHWs U GapbepHbIM  MHTepBarioM. B aTol MoZenu sHaueHne BbICOKOYACTOTHOTO  Kpasi crekTpa Fiy 3aBUCKT OT pasMepoB
WCTOYHMKA U OPYTUX €70 NapameTpoB.

B mogenu w? 3HadeHne fm onpepensercs addekTom 3aTyxaHnss konebaHui B NPUNOBEPXHOCTHBIX OTNOXeHMsAX. B wz-Mo,uenm yCKOpEeHMs
konebaHuin mogenupytoTcsa 6enbimM LWyMOM B YacTOTHOM uHTepBane fQ - fm (rae/Q- yrnoeasa yactota cnektpa u dopma cnekrpa no k. bpyHy).

Mopgenb xapakTepuayercs BenMuMHaMu momeHTa M, copolueHHoro HanpsxeHnsa Ao 1 fn. C nomoLLbio 3TON Moaenu BbIno NonyyYeHo xopoluee
-2
COOTBETCTBUE 3KCTIEPUMEHTASIbHbIX M TEOPETUYECKUX 3HAYEHUIN amax M ® B MHTepBane marHutyn 4,0-7,7. [. Byp pa3sun o6e pacyeTHble Moaen

1 1 NPUMEHUI METOZ CryyariHbIX konebaHuii , paclumpms avanasoH mariuTya ot 1,0 go 7,0. Vicnonb3oBaHue w? - mogen ans pacyeToB
kone6aHwui ot oyaroB ¢ M > 7,0 CTAaHOBUTCS HEKOPPEKTHBIM BCEACTBUE HapyLleHns nodobus, T.e. 3aMEeTHOro yBenuueHusi koadpduumeHTa
dopwmbl Ky = L/W B obrnacty 60nbLUmnx MarHiTya.

[na pacyeToB konebaHui oT oyaros B BUAe 6apbepHO Mogenn u w2 - MOZENU NPUMEHAITCA ABa MeToAa pacyeToB - MeTod MoHTe-Kaprio n
MeTOop CryYanHbIX konebaHun.

Mpu ncnonb3oBaHMM 060MXx MeTOAOB cnekTp konebanni  R(f) paccmaTprBaeTCcs B 3aBUCUMOCTU OT CrieaytoLLmnx (pakTopoB:
R(f) = CS(HAND(HI(f), (2.1)
rae C - macwrabHbIn K03pMUMEHT; S - CnekTp B UCTOYHWKKE; D - 3aTyxaHue; | - peakuns npubopa B To4ke HabnogeHus;

Rﬂ‘}'ﬂ‘v

4o & ’ 2.2)

rme Rgj - pyHKUMA HanpaBneHHoCT;  F - adheKT BIaHNSA CBOBOAHOI NOBEPXHOCTY; V- YaCTb SHEPrUM, MPUXOAALLENCS HA FOPU3OHTATbHbIE
konebaHwusi; po W Vgp - MNOTHOCTb U CKOPOCTH PacrpOCTpaHEHUs MOMNepPeYHbIX BOITH B 04aroBoi o6nacTu, R - reoMeTpuyeckoe pacxoxneHue

BOSTH. OBbIMHO NpUHUMaeTea F=2nv= 1"\5. Ha pacctoaHusax go 100 km  ans o6bemHbIX BorH R = r ( r - runoueHTpanbHoe pacctosHue). [ng
paccTtosHuin 6onblie 100 kM , e MOryT AOMUHMPOBATL BOMHbLI Lg,

BE=afr

[ns 6apbepHo Mogenu BolpaxkeHWe Ans odarosoro crniektpa  S(f) [26]:

5(7)= N1+(N—I)M wFIPF . S )

]
(wT) , 2.3)
rae Soj(f) - cnekTp nHamMBMAyanbHoOro cybucTouHmka (kpyrosast TpewmHa ), N - obliee 4icno cybucTouHuKoB, T - NPOOOIMKUTENBHOCTD
BCMapbIBaHWs BCEMO pasnoma,
ag L2
PUF ) = [0+ (1 T T
2
Sos(f) =My , (2,4)

rae Moj - CENCMUYECKUIA MOMEHT CyBUCTOYHMKA.



Ona w? - Moaenm:
a4
S =4, i+ (71 47
fo = 4,9-108 g (AaiM) 13, (2.5)
Ao - B6apax, fo - BI'U, Vgo - B KM/C 1 MQ - B AWH. CM.

YunTbiBas HapyLueHne npuHumna nogobusa ans 6onbLumx 3eMneTpsaceHnii, HeobxoaMMO MCMOob30BaTh CreaytoLLye COOTHOLEHUS AN cnekTpa
NCTOYHMKA [27]:

S = My i+ if 170" J < S

S =M, AP i F M S A (2.6)
rae

Fa =49 10%, K - (aar a1, LM,

j_,q =4.9'106V5‘,K_3I4 [AJ.{MD:]IB;
Fa=a 90 KM Ad M M T M, oM
fs =49 mﬁ{/sagzm [L\JJ’MM)M.

[-'4d

(2.7)

3peck Mo - KPUTUYECKasi BENMUYMHA MOMEHTA, HauMHasi C KOTOpPO Hapyluaetcs nogobue. Criegyer OTMETUTb, YTO B 06NMacTu  CoxXpaHeHus!
nofo6us Ansa KkanugopHUIACKMX 3eMneTpsiceHnit K NpMHUMAanoch paBHbIM 4.

PakTop ycunenus A(f) konebaHwin cpefon, T.e. Tak HasblBaemasl crneumanbHas XxapakTepucTuka konebaHuin CnoUCTon  TOLWM, MOXET ObITb
paccyuTaHa ¢ npumMeHeHnem metoga ToMcoHa-Xackenna no nporpamme J1.U. PaTHukoBon.

WHorga ansa onpegeneHys A NCNonb3yeTcsl KOPPeKTUpYoLWmin daktop
o Cova £ O

rae nHaekc 0 - oTHOCKTCS K 00racTu ovara, j - TOYKM HabnaeHus.

dakrop D(f) 3aTyxaHUsi C pacCcTOSAHMEM 3amnuWCbIBAETCS B BUAE:

D(f) = exp[- mirl Q(HVIP(H), (2.8)
rde Q - YaCTOTHO 3aBUCUMBIN (haKTOp 3aTyxaHusi B cpede, PasHbii AN pasHbIx PermoHoB; P(f) - BbICOKOYACTOTHBI cpes dunbTpa ;
P(f) = exp(-mKof). (2.9)
HakoHeL, covnbTp  [(f) 3aBUCUT OT ycnoBuii peructpauun. [ins craHgapTHbIX akceneporpadoB BeipaxeHue anst I(f)
v

MG 210

mefr=25Ty, €=0,6, V=(2rf)2

Mocne onpeneneHus cnektpa R(f) npom3asoauTcsa crneaytolasi npoueaypa pacyetoB. [eHepaTopoM cryvariHbix ymcen (meton MoHTe-Kapro)
reHepupyertcs rayccoBckuin 6enbii Wwym co cnektpom  R(f), munbTpoBaHHbIM Yepe3 rnbTp kopobHaTon chopMbl € AnMTenbHOCTb0 Ty = 1/fg +

0,05 ana mopenu w2 v 1/fp + 0,05r ons mogmdmumnpoaHHon moaenu [28]. 3peck r - paccTosiHMe OT ovara.

Hanee npoussoautcs obpaTHoe npeobpasoBaHue Pypbe BO BpeMEHHYI 06nacTb, U NonyyarTcs BpeMeHHble yHKUMM  a(t), U3 KOTopbIX

-2
OLIEHMBAIOTCS BEMNUUMHBI amax M % . He MeHee 20 reHepupoBaHHbIX (PacYETHbIX) CUTHANIOB HEOOXOAMMbI 1S XOpOoLUel OLEHKN amax. CpeaHuii n
0 MaccvBy peanusauuii CNekTp NexuT Brm3ko K ICXOQHOMY pac4YeTHOMY CNEKTPY.

B merope cnyyaiiHbix BUbpaumn He TpebyeTcsa MCnonb3oBaHne reHepaummn cryydanHbix npoueccos. Cnektp R(f) BennumHbl y (YyCKOpeHue, CKopoCcT
b, CMeLLeH1e) onpeaenserca B COOTBETCTBAN  C MPUHLUMNOM, ONUCaHHbLIM BblpaxkeHneMm (2.1).

HyneBoW, BTOpPOW 1 YeTBepTbI MOMEHTHI M), M2, M4 3HEPreTUYECKON CNEeKTPanbHOM NIOTHOCTU PacCuYMTbIBaOTCS Mo dopmyre :
1 y & 1:2
w1, =—Jm AR T
T
, (2.11)

me w = 2nf

—2
Cpe,uHeKBa,qpaquHaﬂ BeENnn4ynHa ¥ onpepgenaeTca COOTHOLLIEHNEM:

-2 172
¥y o= (mo ’fTr) (2.12)
rae Ty (AnuTenbHOCTb konebanuit) = Ty,.

Ona onpegeneHua BennynHbl CNekTpa peakyn UCnonb3yeTca COOTHOLLEeHUE:
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rae To u € - neprog cobCcTBeHHbIX kKonebaHui 1 3atyxaHme ocuunnsaTopa y = Tw/TQ.

MaTtematuyeckoe oxuaaHme E(ymax) BENMMUMHBI Ymax PaccuUMTHIBAETCS C UCMOb30BaHUEM TOUHbIX NGO acMMNTOTUYECKVX (DOPMYT, 3aBUCSLLM
X OT NapameTpa € 1 yncna akcTpemymos N, rae:

e= mpl(moma)/2

)5 [

) (2.14)
CN
rae ! - GUHOMMHanbHbIA Ko3addULMeHT, paBHblid NI/I(N - 1).
BuipaxeHwue (2.14) ncnonesyercsa ana manbix Ni< 14,7, € - 8.
[nsa 6onbLlumx 3HayeHnin N npeanaraeTcs He TOYHOe, a aCUMNTOTMYECKOE PeLLEeHNe:
E(ymax) ={12 In(N)]2 + 2 In () 1/}, (2.15)

rae B Ka4ecTBe y peKOMeHAyeTcs KOHCTaHTa dunepa, pasHas 0,557216.

Mocne nony4yeHusa cnekTpa peaxkyum ¢ NnoMoLlbo MeToaa CJ'IyLlaVIHbIX konebaHuin 3agatoTcs CTaunoHapHble BpeMeHHble peanm3auun C 3agaHHbIM
=2

CMEKTPOM 1 BENUYNHON Ymax W g

YKaszaHHble BblLLE CTOXaCTUYECKUEe METOAbLI MOTYT ObITb KOPPEKTHO WCMONb30BaHbI 3a NpeaenaMmn GrivkHei 30Hb!. Ons GrvkHen 30HbI Gbina
npeanoxeHa MoaMukaLus BbILLEONNCAHHOMO METOAA C UCMOSb30BaHUEM pacyeTHOro cnocoba MoHTe -Kapno. OaHako B 3Ty Moaenb 3anoxeH
paa ynpoLLaloLLWX NPEANONOXEeHUIA, B YACTHOCTH, NPeANonoXeHNe 0 NOCTOSIHHOWM MO BCEMY O4ary CKOpPOCTM BCrapbiBaHusi. B To e Bpemsi
crnegyet OTMETUTL  GONbLUYIO YyBCTBUTENbHOCTb Pe3yrbTaToB PAcyHeTOB K UBMEHEHUIO CKOPOCTU BernapbiBaHus [29].

Kpome Toro, npymMeHsieTcs MeTo, OCHOBaHHbIN Ha NpeAcTaBneHuy  konebaHuii oT 6oMbLIOro ovara kak CyMMbl koniebaHuin  oT Marbix 04aros -
CyOUCTOYHUKOB.

CyLLlHOCTb METOoAa 3aKn4aeTcd B TOM, 4YTO ] Cy6VICTO‘-IHI/1KOB COBMECTHO C BpeMeHaMn Havana ux nenctens pacnpeneneHbl cnyqaﬁHo Cc
OD,HODOHHOVI BEPOATHOCTbLIO B T€4eHMEe MNONIHOro BpeMeHu pevicteua T un nany4vyaembie UM UMNYNbCbl UMEKT MacLUTabHbIN KOS(beI/ILlMeHT V.

MCTOYHMKM HaunHaloT Cpa6aTbIBaTb Cc 3aaep>|<|<0|?1 no Mepe yganeHua OoT rmnoueHTpa. Ha Hu3kunx yactoTax nany4vyeHue Cy6VICTO‘-IHI/1KOB KOrepeHTH
O C ypOBHEM CneKkTpa, nponopunoHarnbHbIM NPpon3BeaeHUIo V). Bbicoko4acToTHOE nany4yeHme He KOrepeHTHO , 1 YpoBeHb CneKTpa

W, < <
npornopLuoHaneH 7B pamkax mogenu XaHkca n Mak-l'yanpa n npeactaenenuns nogodbus cnektpos no K. Aku n [bk. BpioHy cnekTp cmelueHuin
Ha BbICOKMX YacTOoTax U3MeHSIeTcs No 3akoHy f-q. Torga:

IalE 12w f6
M, M,
Mﬂe Mﬂe

-mogerm a=2wnod=3][3]

(2.16)

rae Mo - MOMeHT ovara; Mg - MOMeHT cybucTouHuka. [ns w?

KonebaHusa paccuntbiBaloTCs kak «yHKLUK [pUHa» 1 cymMMupyloTcst B Touke HabnioaeHns. Onepaumu pacyeTta «yHKLum MpuHa» onvcaHsl B
dyHoameHTanbHon pabote K. Aku n T1. Puyapaca [26]. ABTOpbl MeTOAA NOCTYNMPOBAny HEKOTOPbIE CryvariHble pacnpeneneHnst cybncTo4HNKoB
No NOBEPXHOCTU NIOLWAAKN pa3pbiBa B COOTBETCTBUN C Npeanaraemon reomeTpuert paspbiea. PacnpegeneHne cybucToO4HMKOB AOMKHO ObITb
CBSA3aHO C NpeanornaraemMon HEOAHOPOJHOCTbLIO oYara, U, eCTECTBEHHO, pe3ynbTaT 3aBUCUT OT afeKBaTHOCTU TEOPETUYECKOro pacnpeaeneHns
peanbHOMY pacnpegeneHuno HeogHopogHocTen . Tak, Npu 3agaHnn pacnpegerneHnst CybucToYHNKOB MOXKHO NMPUHUMATL BO BHUMaHue
pesynbTaThl U3y4YeHUss pacrnpefeneHns y4acTKoB paspbiBOB MO MX AMNHE W BEMNYMHY MOABWKKW MPUHUMAaTL NPOMOPLMOHANbLHON ANMHE
cybpaspbiBa. OgHako cneayeT MMeTb B BUAY, YTO B KaXOAOM KOHKPETHOM  Crydae pacrpefeneHve napameTpoB MOXET OTNMYaTbCs OT CpeaHero
NN XapakTepHOro No MHOMMM Criy4asiM. Tak, pe3ynbTaTbl TEOPETUHECKNX U SKCMEPUMEHTanbHbIX UCCMEAOBaHMI NO3BONAIOT cAenaTh BbiBOA O
TAFOTEHNWN MaKCMMarnbHOW NOABUXKN Dmgx K LLEHTPY UCTOYHMKA U O cnaje 3HayveHnin D oo Hynst Ha kpasix pa3pbiBoB. OgHaKo B OTAENbHbIX
KOHKPETHBIX Cy4asix OTKIOHEHWE OT 3TON TEHAEHL UM MOXET OblTb  [OBOMbHO 3HAYMTENbHBLIM, Tak Kak onpeaensieTcst NpoCcTPaHCTBEHHLIMU
pasnMuMAMM NPOYHOCTHLIX CBOMCTB FOPHbLIX NOPOS, .

Cnenyet OTMETUTb NEPCMNEKTUBHOCTb pa3paboTaHHON TEXHOMNOMMM  pacyeToB konebaHuii. OgHako B HAcTosiLIee BpeMs U3 -3a crnaboro 3HaHus
CTPOEHUSI 04aroB peasibHbIX 3eMIETPSICEHNI  ONUCAHHBIE BbilLEe METOAbI TEOPETUYECKNX PACYETOB HE HaXOAAT LUMPOKOTO NMPUMEHEHWS.

2. NONY3MMNUPUYECKUA METO[

Monyamnupuyeckuin MeTog Bbin NpeanoxeH Xapuenom. B atom metoae B kayecTBe «yHKUMI MpyHa» MCnonb3yoTcs 3anmMcy  cnabbix
3eMIETPSCEHUI, YTO NO3BoNsAeT usbexarb HeOBX0AMMOCTU  BbIMUCNEHUS ATUX PYHKLMIA TeopeTnyeckmMmn Metogamu . MNonyamnupuyeckuii MeToa,
ABNseTcs Hanbonee NPakTUYHBIM  NPU oNpeaeneHn napameTpoB CENCMUYECKNX BO3OENCTBUIA Ha OCHOBE MOAENN pasnoma, HO Ansi ero
NpUMeHeHNs HeobxoaMMbl 3anucmn xoTs Obl cnabbix 3emneTpsiceHunii . KnioyesbiM BOMPOCOM NPMMEHUMOCTW NOMyaMNUPUYECKOro MeToAa ABNSeTC
A1 HanMune B UMEIOLLMXCA 3anncaX COCTaBNAIOLLMX, COOTBETCTBYIOLLMX Neprogam COBCTBEHHbIX KonebaHuin MPOeKTUpYyeMbIX COOPYXEHNA.

MeToa okasancs o4eHb NonesHbIM A OLeHKU KOPOTKONEpPUOOHbIX KonebaHuin, NOCKOJIbKY 3annucu cnabbIX MECTHbIX 3eMJ'IeTp$ICGHVIl7I coaepXaTt B
cebe MHCbOpMaLI,VIIO He TOJIbKO O MECTHbIX YCNoBUAX Niowagkn U NnpoCTpaHCTBEHHbIX HEOOHOPOAHOCTAX MeXay NnoLwaakon 1 o4aromM, HoO 1 o
CIIO)KHOM MeXaHu3Me paspyLleHusa B o4are.

lMNonyaMnMpuYeCcKUin MeTOA, NPUMEHSINCA U NPUMEHSIETCA B HACTOsILLee BPEMS B pa3nuyHbIX BapuaHTax. Hanpumep, KaHamopy cuHTesvpoBan
BOrHbI J1siBa ¢ nepropamm ot 2 1o 10 ¢ ¢ y4ETOM pasHuLibl B CEMCMUYECKUX MOMEHTAX MeXay CriabbiMu U CUMbHLIMY 3eMIIETPSICEHNUSIMUA.

MpMKypa npeannoXxun mMeton, OCHOBaHHbI Ha COOTHOLLEHUSAX MoAoous Ans napamMeTpoB O4aroBs, yTBepxXagasd, 4To AnvHa pasnomMa, WwnpuHa
pasfnomMa v ycpegHeHHas aucrnokauus nponopuuoHanbHbl Apyr Apyry, a cOpoc HanpsKeHW U CKOPOCTb CKONbXEHUS He 3aBUCAT OT pa3mMepoB



pasanoma. OH NpUMEHWUN CBO METOA AN BblMMCIEHNS CKOpocTel konebaHuii ¢ npeoGnagatolym neprogom okoso 10 c. B ero metoge npu
cyneprosuLmm 3anucer oT crnabbix MECTHbIX 3eMIIETPSICEHUIA B KAYeCTBE KO3(P(ULMEHTA UCMONb3YETCA OTHOLIEHWE CENCMUYECKUX MOMEHTOB
CUINbHOTO U Cnaboro 3eMneTpACeHnin .

TaHaka n apyrve yyeHble Ans MOAENMPOBaHUS KOPOTKONEPUOAHBIX KoNebaHWin CUHTEe3npoBany akceneporpamMmmel U nokasanu, 4to
KO3hpLMEHTOM Cyneprno3nLMn JOSHKHO BbITb  OTHOLUEHWE CEMCMMUYECKMX MOMEHTOB B CTeneHu 2/3.

B Poccun nonyamnupuyeckuini Metop B nocrieHee BpeMsi NpuMeHeH Ha KamuaTtke. 3aecb orpaHUMYeHHOCTb YMCna 3anucen CUSbHbIX  OBVKEHUI
KOMMeHcMpoBanach MUCronb30BaHNEM TEOPETUYECKUX MOZENEN, NpuyeM oTaAeNbHblE NapaMeTpbl 3TUX MoZenen onpeaeneHsbl No crnabbiM MecTHbI
M 3emnieTpsiceHuam (puc. 2.2). C aTou yenbio paspaboTaH NpocTon NpUBMMKEHHBIN METOA  PeLLEHMS NMPAMON 3a4aym NporHo3a napaMmeTpoB
KonebaHuin, B OCHOBY KOTOPOTO MOSIOXEH METOA, cryvanHbIx chyHKLMIA ; 3a4aHbl NapaMeTpbl MOAENM Mo UMEKLMMCSt Ha TOT MOMEHT Y BHOBb
nony4YeHHbIM OaHHbIM.

MepBbiM 3TAnom anropuTma Ans NPorHo3a NapaMeTpoB CUIbHBIX CeNCMUYECcKUX konebaHui rpyHTa sSIBNsieTcs pacyet cnektpa ®dypbe (puc. 2.2).
WcxoaHbIM B OCHOBHOM BapuaHTe anroputma odarosbiii cnektp Mo(f). Cnektp ®ypbe FSA(f) paccunTbiBaeTcst no dopmyne:

FSA(fIR,My) = (2 110)2C-Mo(fMw)-KR-KQ(h-Kg(-KH(f) (2.17)

rae C - macwwtabHbin koadpdmnuneHT; Mo(fiMyy) - o4aroBsbivi CNekTp (B YaCTHOCTM, MOXHO MCNOMb30BaTb MoAenb bpyHa); KR - YneH, yunTbisaoLm

1 reOMeTpUYecKoe pacxoxaeHve (cepnyeckoe) ¢ NoNpaBko Ha pasmep UCTOYHUKA (3aBucALLMI OT MarHuTyabl); KQ(f) - YneH, yumTeiBatoLwmn
noTepwu 3a CHET MOINOLLEHNSA N pacCcesHuns ; Kg(f) - ronpaeka K CnekTpy, yuutbiBatoLwasa kateroputo  rpyHTa (no CHul: |, Il vrm lIl; cooTBeTCTBEHHO:
CKanbHbIA, CPEAHWNI NN MATKUNA PYHT); KH(f) - HN3KOYaCTOTHBIV UNLTP , ONPEeAEnsLLMA Cpe3 CreKTpa Ha BbICOKUX YacToTax (napamerp fmax)-

BropbiM BaxHbIM 91IeMEHTOM pacyeTa SBMSETCA OLeHKa ANUTENbHOCTM  akceneporpaMmel. B kauecTBe xapakTepuCTUKU AIUTENBLHOCTU B MeToae
cryyYaiHbIx konebaHun ynobHo ncnonb3osath «3MdeKTUBHYIO (MPSAMOYrOfbHYI0)» ANUTENbHOCTL T - ANUTENBLHOCTL 3KBUMBANEHTHOrO N0 3HEpPru

1 CuUrHana c NpsMOYronbHOn ornbaroLlein 1 cpegHekBagpaTUYeckon aMnnnTyaon, paBHON cpeaHeKkBagpaTUYecKon aMnimuTyae UCXOOQHOTo CUrHan
a B obnacTtn makcMmarnbHbIx konebaHuin. [ns oueHKn NoNHOW ANUTENbHOCTU B CUCTEME «oYar-cpeaa-rpyHT» yaobHo ncnonb3oBaTtb
«CpeAHeKBaapaTUYHYO» ONMTENbHOCTb Tk, KOTOPas onpeaensdercs Kak BTOPON LieHTparnbHbIM MOMEHT OT KBagpaTa akceneporpammbl 1

ABnAeTca KOMGVIHaLl,I/IeVI BKNagoB o4vara , cpeabl N rpyHTa:

s foka  tokg (2.18)
Mepexop oT Tck k T ocywecTBnsieTcsa no dopmyne:
N = kttck-

KoachhpnumneHT kt MOXET NpUHMMAaTb 3Ha4YeHUs oT 2 (Ans akceneporpamMmmbl  C rayccoBou ormbatowleit) o 3,5 (ans akceneporpammbl ¢
NpsiMOYronbHoOM ornbatoLuen).
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Puc. 2.2. Briok-cxema anroputmMa MOAENMPOBaHWUSA NapameTpoB konebaHuin gyHTa
Pacuer nonHow «cpeaHekBaapaTUYHOMY ANUTENbHOCTY ocyLuecTensieTcss no cdopmyrne (2.18) cnepyowmm obpasom:

1) cuMTaeTca, YTO CUrHan B o4are UMeeT NPAMOYronbHY0 orvbaloLLylo  AnMTenbHOCTbIo TS, Tora: ek s = TS/3,5.

OnutenbHOCTbL curHana B o4are TS nponopuuoHanbHa pasmepy ovara: TS = Lg(Myy)/vs. KoadbdmumeHT vg MMeeT CMbICI CKOPOCTM paspbiBa B
ouare;

2) «cpepHekBagpaTUYHas» ANUTENbHOCTb MMMYNbCHOM peakunn cpefbl OLLEHMBAETCA MO AMMUPUYECKOil dopMyre:
Tck,m = T100°(R/100). (2.19)
MapameTp T10Q (anuTenbHOCTb Npu R =100 kM) AIBNsIETCA HacTpavBaeMbIM BXOAHLIM NapaMeTpoM anropuTMa.

Banucb cnaboro 3eMreTpsiceHus, NoMy4YeHHYI0 Ha CKanbHOM TPYHTE, MOXHO paccMaTpuBaTh Kak «yHkuuio MpuHax cpeabl . MoaTomy nsyyeHue
napameTpoB crabblx 3eMNETPACEHN NO3BONSET NoNyYaTh NapameTpbl CPeabl Ans UCToNb30BaHUs B pacyeTax napaMeTpoB CUMbHbBIX ABMKEHUN.

3aBUCUMOCTb ASIMTENBLHOCTU CnabblX 3EMNETPSICEHMIA OT PACCTOSIHUA  MOXHO UCMONb30BaTh NPU pacyeTe NosHON ANMTENbHOCTU  akceneporpamm
bl No coopmynam (2.18) wn (2.19). OcpenHeHHble ornbatoLme crabbix 3eMMNeTpPACEHUA UCMOMNb3YOTCSt B KAYECTBE OrmbatoLLmx «PyHKL MK MpuHa»
cpeabl MO MOLIHOCTM MNpW NMOCTPOEHUM MoZerbHbIX akceneporpamM. Mo ModenbHbLIM - akceneporpammam garnee paccyMTbIBalTCs
«cpepHeKsagpaTUYHas» 1 «MpAMOYrofibHas» ANUTENbHOCTH, a Takke AnuTenbHocTu TQ 5 (no AnTukaesy) U Tgo (no TpudpyHaky) 1
onpeaenstoTcs KoadULMEHTbI Nepexoaa OT «CpeaHeKBaapaTUYHON» ANMTENbHOCTM K ANIMTENBHOCTAM B ApYrix onpeaeneHusx. Ornbarowme
cnabbix 3eMNeTPSCEHN UMEIOT TaKkKe U CaMOCTOATENbHBIA MHTEpPeC Kak dhopma MMMYnbCca pacCcesiHHbIX BOMH B peanbHoN cpefe.



CornacHo onpeaeneHuno «cpe,quKBa,qpaTMquM» ANUTENbHOCTK, NPU pacyeTe TCK TpeGyeTCﬂ WHTErpnpoBaHne «xXBoCTa» 3anucu (KO,EI,bI) C BeCco

m 2. 310 NPVBOONT K CYLLUECTBEHHON 3aBMCMMOCTW pesynbTaTta OT CryvaviHbiX BoIOPOCOB B KOAE, YTO HexenaTenbHO. Yrobbl ycTpaHuTb aToT
achchekT, LenecoobpasHo oTcedb koAy OT rpynnbl NPsiMbIX BONH. Hanbonee npocTtoi MeToa, npeanoxeHHbin Paytvad T.I. (1981), B koTopom
cuMTaeTcs, YTo koJa HaunHaeTesa npu t =t + k-(ts - tp). 3HaueHue koadhduumeHTa k = 2, 6bINo onpeaeneHo No HachIWeHWI0 pocTa 3HayYeHun Tg

K,m C POCTOM K.

CyLLeCcTBEHHbIN BKNaA B 3annCb U TEM CaMbIM B pe3ysbTaT pacyera «CpeHekBaapaTUHHOM» ANIMTENbHOCTU COOTBETCTBEHHO BHOCUT TaKkke
MUKDPOCENCMUYECKUI LLYM. XapaKkTep UCKaXKeHU - PMKTUBHOE yBenuyeHue Tcg m. 3aBUCUMOCTb napameTtpa Tek,m OT R MOXHO

annpoKCUMMPOBaThL NIMHENHOW Moaenblo Buaa: lg Texkm =a+ b lg R, oTAenbHO Ans KaXKOon KOMMOHEHTbI M KaKOoro YacToTHOro uHTepsana. Mp

1 NOCTPOEHUU CpeaHMX ornbatoLLmx AoNyckaeTcsl NpeanonoXeHne , YTo copma ormbaroLleit cTabunbHa; To eCTb HOPMUPOBAHHAsA  hyHKLUSA
ornbatowen umeet sug F(t/ Term), v F(x) oguHakosa Ans BCcex paccTosiHMin. C paccTOAHUEM MEHSIETCA TOMbKO  MacluTab BpemMeHu, 3aaaBaembii

ANNTeNbHOCTLIO Ter m. Takoe NpeAcTasneHne NossosiseT onpeaeniTb orvbarolLyto no Beibopke HebombLIoro o6bemMa Kak cpeaHee
HOPMUPOBAHHbIX orm6arou_u/|x , NpuBeeHHbIX K eAUMHOMY PaCCTOAHUIO.

lNpunoxeHue 3
(cnpaBoyHoe)
K PyKOBOACTBY
«OnpeaeneHne UCXOAHbIX Ce ICMUYE CKUX Kore 6aHuin
. rpyHTa Ansi NPOE KTHbIX OCHOB»
OLIEHKA U TEHEPALIUA PACYETHbIX CEMICMUYECKUX BO3OEUCTBUUA METOAOM, UCMOJb3YOLWUM CTAHOAPTHBLIE CMEKTPbI

EOovHuYHas akceneporpamma ¢ TOYHO 3aA4aHHbIM CMEKTPOM peakLuM  MOXET reHepupoBaTbCesi ¢ y4eToMm [17]. EcTb MeTop reHepaunn pacyeTHow
akceneporpammbl, cnekTp peakuunn kotopont  SA(T, ¢ =0,05; no doopme COOTBETCTBYET KPUBOM AMHAMUYECKOrO KO3hpuLMeHTa B 4ENCTBYHOLLEM
CHulM II-7-81 [4]. AkceneporpaMmbl MOryT ObITb 3anvcaHbl B BUOE:

al(t)= 4| S B sin(at + )
il , (3.1)

rae A(t) - ormbatowas, a asoBble yrobl ¢4 NPEACTaBNsOT cobo paBHOMEPHO pacnpeaeneHHble B uHTepeane ot 0 4o 21T cnyyYalHble BENUYMHBI.
LLar no yactoTte Aw onpegensieTcs U3 ycroBusi rMagKoCTW CNeKTpa peakumm Kak (wj - wi-1/w j-1 = 0,06347. PacyeTbl NpoBOAATCS B UHTEpBane
nepwopos ot 0,05 go 3 c. B kavyecTBe nepBoro NpubnkeHns ans Bj1 NCNONb3yTCS 3HAYEHWSs, HEMOCPEACTBEHHO B3ATHIE C 3a4aHHON KPUBOM
B(T) ons cCOOTBETCTBYOLLMX 3HAYEHUI YacToT wj. Crneaytoliee npubnnxeHve :

, (3.2)
rae B(T) - kpueble CHulM,a B1(T) - KpuBas, Nony4yeHHas Npu NEPBOM LUAre uTepawumn.

Hy>kHasi TOMHOCTb COBMNageHUs pac4eTHOro CnekTpa C 3afjaHHbIM nony4yaercs nocne psga utepauun. NpumeHeHne nporpaMMbl  Ha NpaKTuke
nokasano, YTO OT/IM4USI PACHETHOTO CreKTpa OT 3agaHHoro Ha nepuogax T > 0,05¢ moryt gocturate 15 % nocne 10 utepauwii. B
KOPOTKONEeproaHOW obracTy BCNeACTBUE  Hanu4unsi cucteMaTuydeckux olwumbok ypoBeHb pacyeTHon kpusoi SBi(T) Ha nepuogax T — O He goxoguT
0o 3HaveHuss B(T =0) = 1. OgHako BnM30CTb pacHETHBIX 1 3a4aHHbIX KPUBLIX B MHXEHEPHOM MHTEpBare NepuodoB A0MNycKaeT NpakTUYeckyo
NPYMEHNMOCTb MeToAa.

0 0
. 23 (T) . ag (z)
[Ons nepexoaa oT 6a30Boii akceneporpaMmmbl K pacyeTHOM 3HayeHus! crieflyeT YMHOXWUTb Ha koabduumeHT K:

P AKX,
P (3.3)
CornacHo CHulla, K npuHumaetcsa paeHbim 0,1; 0,2; 0,4 onst pacyeTHON cencmudHocTn 7, 8, 9 6annoB COOTBETCTBEHHO:

0,12 £ K{ <1 yunTbIBaeT JonyckaeMble NMOBPEXOEHUS COOPYXEHUNA ;
0,85 < myp < 1,15 yumTbLIBAET NOBTOPSEMOCTb PACHETHLIX 3EMIETPACEHUI

BbiGop pacyeTHbIX CnekTparibHbIX KPUBbIX, YPOBHS YCKOPEHWUI U ANUTENBHOCTY KoneGaHwii creyet NpoBoaMTh C y4eTOM Heobxoaumon
obecneyeHHOCTH (CTENeHn pucka).

lMpunoxeHue 4
(cnpaBoy4HoOe)
K PyKOBOACTBY
«OnpepgeneHne
MCXOAHbIX Ce UICMMYE CKUX KorebaHnin
rpyHTa Ans NpoeKTHbIX OCHOB»
OMPEQENEHUE BANJIbHOCTU MNOLUAOKKU ONA B
ECTECTBEHHbLIX U TEXHOFEHHO-U3M EHEHHbLIX YCNOBUA

1. BannbHOCTb onpeaensercs MakpoCencMM4eckon MHTEHCUBHOCTbIO | B 6annax wkanbl MSK - 64.

2. lMpw oueHke | NICNONb3YIOTCA  pernmoHarbHble COOTHOLLEHNSA Mexay /, MarHuTygon M n pacctosiHuem Ao ovara r. OueHku / No aMnMprUyecKum
COOTHOLLEHUSIM OTHOCATCA kK 6a30BOMY  (3TanoHHOMY) rpyHTY. IHTEHCUBHOCTB / oL eHnBaeTcsa no  dopmyne:

I=1.5M - yigr +c, (4.1)
rae y, € - kKoL MEHTbI, XapakTepuayroLume 3aTyxaHne 6annbHOCTM B 3aBUCUMOCTM OT HanpasrieHWsl CeMCMUYECKOro nanyyenus . ans
HarnpaBreHus BKpecT CTPYKTYp ¥ =- 3,5-4,2, ¢ = 3,5 - 4,4 (B 3aBUCMMOCTU OT pernmoHarbHbIX 0COGEHHOCTEN); ANsi HanpaBneHus BOOMNb CTPYKTYpP
y=-3,0-3,4; c=2,5-3,3. na cpegHux pekomeHayetcs npuHnmartb y =- 3,5, ¢ = 3,0.

Ona M=4,75-7,5ur< 150 kM MOXHO MCNONb30BaTb hopmyrny :



/=(0,0075M - 0,08)r + 1,35M. (4.2)
3. NameHeHne nHTeHCHBHOCTU Alj 33 CHET MMAPOreosiorMyeckmx yCroBuii oLeHMBaeTcs no hopmyrne:
Al =167Ig(poVo o Vi) + Ye0:04h, (4.3)
rae P - NNOTHOCTb IPYHTa;
V - ckOpOCTb pacnpocTpaHeHnst BOMHbI CABUTa;
poVovpi Vi - celicmmnyeckne xectkocTu atanoHHoro (0) n nccnegyemoro ( i) rpyHTa;
h - ry6yHa 3aneraHns ypoBHS rPYHTOBbIX BOA;

Y - KO3hPULIMEHT, yUNTbIBaAIOLLMIA €r0 BIMSAHMWE.

4. MpupalleHre NHTEHCMBHOCTM C y4eTOM pe3oHaHca onpeaensercs no dopmyne:
Al =3,32ig(pVo Ipi Vi) + e 0:04h (4.4)

Mpv aTOM crneayeT NpUHUMaThL BO BHUMaHMWE, YTO NpUpaLleHne 3a CHeT pe3oHaHCca AOMMKHO YUYUTLIBATLCS AJ1S1 COOPYXKEHUIA, UMEHLLMX
COOCTBEHHbIE YaCTOTbI, ONM3kNe K pe30HaHCHON YacToTe.

5. PekoMeHayeTCs OLeHKY pe3oHaHCHOro nepuoaa konebaHuidi rpyHTOBOM TOMLWM NPOBOAUTL MO chopmyre:
Tpes = 4HIVs+(2n - 1)), (4.5)

e Tpea - PE30OHAHCHbIN NepUoA KorebaHni rpyHTOBO ToNWM, VS - CKOPOCTL PacnpOCTPaHEHUS NONepeUHbIX (CABUMOBbIX) CEACMUYECKUX BOSH,
n - gpopma konebaHui.

6. Pe3oHaHCHbIN nepuop crnekTpa:
g T(¥)=1gT(¥) 0,1
MOXeT ObITb BbIMMCIEH NO dopmyre:
IgTp= 0,15M+0,25lg R+ Cq+C2+0,2, (4.6)
rae R - rnoueHTpanbHoe paccTosHUE;

C1 - K03(pPULNEHT, KOTOPELI 3aBUCUT OT TUNa AedopMaL M B FpyHTE.

OH paBeH:

ans B3dpocoB C1=-0,10;
ansi B3bpoco-casnro Cq1 =-0,05;
Onsi CABUIOB C1=0,0;
ans cbpoco-casuro C1 =0,05;
ans cépocos C1=0,10;

C2 - k03(hMLMeHT, onpeaensioLmin BNMSHNE MECTHbIX YCNOBUN .
OH paseH: (- 1,9) - onga yckopeHuii u (- 1,5) - ana ckopocTen.

3HaueHus Ig T onpeaensaTcs SMNMPUYECKAM UINA PACYETHBIM  MYTEM; YYUTbIBasi MOrPELUHOCTb onpeaeneHns aTor BenvuuHel (10,2 ea.nor),

pacuyeTbl criedyeT Npou3BOAUTbL M AN 3HAYEHUA Ha rpaHuLax AoBepUTenbHOro nHTepsana, Ansg MP3 MOXHO NpUHSATL 3HaveHue T, paBHoe
nepuogy cobCTBEeHHbIX KONlebaHUn COOPYKEHUS.

lMpunoxeHue 5
(cnpaBoyHoOe)
K PyKOBOACTBY
«OnpepgeneHne
MCXOAHBbIX Ce ACMMYe CKUX Korle 6aHui
rpyHTa Ansi NPO€e KTHbIX OCHOB» . .
SKCMPECC-METO[ OLEHKU KONMNMYECTBEHHbIX XAPAKTEPUCTUK CEUCMUYECKUX KONEBAHUU TPYHTA 3A0AHHOU
BEPOATHOCTU NPEBbLILLEHUA

1. VicxoaHble AaHHble Ans NpoBeaeH st SKCNPECC OLeHOK :

1.1. Pe3ynbTatbl 06LLEr0 CENCMNYECKOro paioHMPOBaHNUst Tepputopun Poccum, ycTaHaBnNMBatoLLEro UHTEHCUBHOCTb COTPSICEHUIA B paioHe
cTpouTenbCcTBa B 6annax v cpegHuii nepros NoBTOPEHUSI  COTPSICEHUN;

1.2. JlaHHble nccrefoBaHUIM MO YTOYHEHUIO CEACMOTEKTOHUYECKUX YCIOBUIA TEPPUTOPUN NEPCNEKTUBHOIO CTpouTenscTea unu ACP,
yCTaHaBMUBaoLLMX MECTONOMNOXEHNE W TYOVMHY 04YaroB BO3MOXHbIX 3€MINETPSCEHUIA, X MarHuTyay, NOBTOPSAEMOCTb U MUHUManbHOe
anuLeHTparnbHoOe PacCTosHWE;

1.3. PesynbTaTbl CENCMUYECKOTO MUKPOPANOHMPOBAHUS NIOLAaAKM , ONpefensitoLMX pe30HaHCHbIE CBOMCTBA ee IPYHTOB, NpupaLleHus
WHTEHCMBHOCTM 1 aMNnnTyabl konebaHui» CKopocTU  pacnpoCTpaHeHUs MonepeyHbIX CEACMUYECKUX BOJTH;

1.4. BblGOpKM MaKcMMarbHbIX YCKOPeHUi koneGaHui rpyHTa Npy 3eMneTpsiceHUaX 3afaHHON UHTEHCUBHOCTY;

1.5. IMHamMmnyeckune 1 cnekTparbHble 0COGEHHOCTUN aKceneporpaMm CUMbHbIX 38MMETPSICEHNI U KX CMIEKTPOB peakLum B 3aBUCUMOCTU  OT
napamMeTpoB ouYara 3eMneTpsiceHnst (MarHuTyga M), anuueHTparnbHOro paccTosiHWs A U IpYHTOBBIX YCIIOBUI B MYHKTE perucTpauuu.

2. Pacuet ceiricmuyecknx konebaHuii rpyHTa.



HeI'IOCpe,ElCTBeHHOG conocTtasneHune akceneporpamMmm pasnnyHblX SeMJ'IeTpHCGHI/IIZ qpestMatho TPyOHO, NO3TOMY BOMNPOCHI NPOrHo3a ypoBHA U
CbOprI CEeNCMMNYECKOro BO3AeNCTBUA 3a4aHHON BEPOSATHOCTM NPEBbILLEHNUS paccMaTpUBAETCA NPUMEHUTENBHO K CNEKTpam peakuum rPyHTa.

MperMyLLecTBO 3TOro NoaxoAa 3akro4aeTcsi B BOSMOXHOCTM Ka4ECTBEHHOMO U KONMYECTBEHHOIO COMOCTaBMNEHUS MPOrHO3HbIX 1 HOPMAaTUBHbIX
CenCMMYEeCKNX BO3OENCTBUN.

. y ST . . . .
2.1. HopmaTueHoe celicMuyeckoe Bo3nencTemne al ) YYUTHLIBAEMOE MPY PacyeTe CeNCMOCTOMKOCTM 3OaHWUI U COOPYXKEHUIA MO CneKTpanbHo-
AMHaMUYecKol Teopum, onpeaensieTcsa no opmyne:

S.T)=a, 8(T) (5.1.)

rae T - nepvof coBCTBEHHbIX KoNlebaHWiM 30aHnii U COOPYXEHWIA;

e
4 - HopMaTuBHOe yCKOpeHue;

ﬁ(Tj - KO3PPULNEHT ANHAMUYHOCTH.

. - 5, T - .
2.2. YpoBeHb HOPMaTUBHOIO CENCMUYECKOro BO3OENCTBUS onpefensieTcs HopMaTMBHBIM yckopeHneM konebanui rpyHta , 0,1; 0,2 n 0,4g
NpuW pacyeTHON CEeNCMUYHOCTM MIOLLAAKN COOTBETCTBEHHO 7, 8 1 9 6Gannos. BnusiHne NnoBTOPSIEMOCTU COTPSICEHWIN B HOPMax YaCTUYHO
YUNTBIBAETCS KOIDULIMEHTOM Mikp.

2.3. dopma HOpPMaTUBHOIO CENCMUYECKOro BO3NENCTBUS 3a4aeTcs  KpMBOWM koaddmumeHTa guHammnyHocTu B(T), KoTopas He  3aBUCUT OT
WHTEHCUBHOCTM 3EMIETPSICEHMS U MOJTHOCTBIO ONPEAENSeTCs TUMOM IPYHTOBbIX YCIOBUNA.

YCTaHOBNEHHbIE C YYETOM COOTHOLIEHUS (5.1) HOPMAaTMBHbIE CEMCMUYECKUE BO3AENCTBUS BNU3KM K CPEAHUM U MOTYT 3HAUMTENbHO OTNIMYaTLCS O
T CMEKTPOB peakLunmn peanbHbIX akceneporpaMmm . ATo OT/IM4Me 0BYCNOBINEHO: pasHULLEel pearnbHbIX U HOPMAaTUBHbLIX YPOBHEW YCKOPEHUI Npu
3eMIETPSICEHNN 3a4aHHON WHTEHCUBHOCTM; OTNIMYMEM OPAMHAT NPUBEAEHHBIX CMEKTPOB  PeaKL U peanbHbIX 3eMNETPSICEHNI OT HOPMaTUBHOM

Kp1BOW KoadhdmLmeHTa anHamuiHoctu B(T). BeposiTHocTb o MPEBbILLEHNS| HOPMATUBHOTO YCKopeHUst %9 pearnbHbIM apJ npu semneTpsceHnmn
. P o
3a/]aHHON UHTEHCUBHOCTU J = 0,35; BEPOSTHOCTL  * #C MpeBbILLEHNS YPOBHS KPUBOW KOddULIMEHTa AuHaMuuHocTy B(T) ypoBHEM

|5, (7))

NpuBEeAEHHOTO CriekTpa peakumm pearnbHOro 3eMneTpsiceHnst NpuMepHo paeHa 0,5.

2.4. MonHasa BEPOATHOCTb P NPEBbILEHNST HOPMATUBHOIO CEMCMUYECKOro BO3OENCTBUSI NPU 3a4aHHON BEPOSITHOCTU pj 3eMNeTpACcEHNs
MNHTEHCUBHOCTBIO J B MEPBOM MPUBIMKEHNN MOXET ObITb OLleHeHa no dopmyne:

P =P P Prmy (5.2)

2.5. OueHUTb roaoBYt0 BEPOATHOCTb Pj MOXHO NO CPEAHEMY Neproay NOBTOPEHNS COTPACEHMI 3aAaHHON MHTEHCMBHOCTM T, peanonaras, 4to
XapakTep pacnpefeneHus 3eMneTpsiCEHNI  BO BpEMEHMW NOOUUHSAETCS 3akoHy lMyaccoHa:

Py=1-exp(- 1/Ty). (5.3)
Mpu poctaTouHo GonbluKx 3HaYeHUsiX T J BMECTO COOTHOLLEHMS (5.3) MOXHO UCMoNb3oBaTh GOree NPOCTOE COOTHOLLEHME:!
pj=1Ty.
B cnyyae HeobxogumocTu yyeTa cpoka cnyxObl obbekTa g dopmyny (5.3) MOXHO NpeacTaBnTb B BUAE:
Pj=1-exp(- to/TY).

2.6. BeposiTHOCTU npeBbileHNs HOpMaTUBHbIX CEACMUYECKUX BO3AENCTBUI AN 30H BO3HUKHOBEHUSI 3€MIIETPACEHUIA C NEPUOAOM NOBTOPEHUS
coTpsiceHun 1 pas B 100, 1000 n 10000 net coOTBETCTBEHHO PaBHbI:

10 17510 p1200 _q75.90-, 10000

Sa(T) Sa(T) Sa(T)

i - 175-107%;

BbluncneHHbIn YpPOBEHb BEPOATHOCTU NPEBbILLEHNA HOPMATUBHbIX CeNCMMYECKMX BOBD,BVICTBVIVI HWXe YypOBHSA BEPOATHOCTU NPOEKTHOro
3eMneTpsaceHns, CouamepmumM C ypoBHeM BEPOATHOCTU MaKCUManbHOIo pac4eTHOro 3eMneTpAaceHna n npesocxoauT KOHTpOJ'IbeII7I YpOBEHb
BEPOSITHOCTY COBLITUN Py.y.p.

2.7. insi onpepeneHusi ypoBHSA pacHeTHbIX CeMCMUYECKNX BO3AEWCTBUIN , BEPOSITHOCTb NPEBbILLEHUSI KOTOPbIX OyaeT Pgy-B< 106 roa‘1,
YUMTbIBAIOTCS:

* cMNbHeNwmne 3emneTpsiceHns bonee peakori NOBTOPSIEMOCTHU ;

* POCT YPOBHSI PACHETHbIX YCKOPEHWI MO CPaBHEHUIO C HOPMATUBHBLIMU
eV
* 06006LLeHHble  KpPWBbIE NPUBEAEHHBIX CNEKTPOB PeaKL U, NPEBbILLAILLMX YPOBEHb HOPMATMUBHbIX KPUBbIX .

2.8. Mexay ypOBHSIMU MakCUMarbHbIX yCKOPEHWI konebaHuii rpyHTa apJ, BEPOSATHOCTbIO NPEBbILLEHWS 3TOr0 YCKOPEHMUS! Pay HOPMaTUBHbLIM

s -
pacyeTHbIM ycKopeHueM ¥ npu 3afaHHOM MHTEHCUBHOCTM 3eMNETPSCEHNS J CyLLECTBYET KoppensunoHHas 3aBucumocTs [30] B Buge:

apJ= as [0,54 - 0,63 1og(-log(1 - ¥ &))] (5.4)



rae BbipaxeHue B kBafpaTHbIX ckobkax - koachduLmeHT 6esonacHocTn  Kgea, ob6ecneunBaoLLmin nepexos 0T HOPMaTUBHOMO CeCMUYECKOro
< 73 ~ ~ -

BO3dencTBUs ~ ¥ K BO3AEWCTBUIO ap] 3aAaHHON BEPOSITHOCTM NPEBbILLIEHUS Pa,

2.9. 3HayeHus koadbdumumneHTa 6esonacHocTn Kpeg, 0becneunsaloLme 3agaHHbIN YypOBEeHb BEPOSTHOCTY NPEBbLILLEHNS CEACMMNYECKOTO

Pz #Fhye =107

BO3AENCTBUSA, AaHbl B TaGN. 5.1, roe npuBeaeHbl 3HayeHust Kges 4Ans rra. npu PR(T) = 0,5 ANsl pasnnyHbIX NEPUOA0B NOBTOPEHNS

coTpsiceHnii T v CpoKoB Cryx0Obl obbekTa Q.

OueHka CbOprI CMEeKTPOB peakunn rpyHTa anda KOHKPETHbIX CENCMOTEKTOHUYECKNX U NHXEHEePHO-reosiorm4ecknx yCJ'IOBVIl;l npon3BoONTCA C y4HeTo
M:

* CMEKTPOB peaKL M aHasnoroBbiX akceneporpaMmM, PEKOMeHAOBaHHbIX ANs PasUYHbIX 30H CEMCMUYHOCTM TeppuTopun  [31];

* CMEKTPOB peakLun KanngOopHUIACKWX U APYIUX 3EMITETPSICEHUN .

Tabnuuya 5.1
3HaveHus koadhduLMeHToB Ge3onacHoOCTH
3HadeHust Kges Ans Py.y.s= 1076 ro,z:r1 npy Bm = 0,5
to, rogel T
100 1000 10000(4545)*
1 3,1 2,5 1,8
(1,8) (1,2) (0,6)
30 4 3,4 2,8
100 4,2 3,7 3,1
1000 4.4 4,2 3,7

F-=10 o
* B ckobkax npvBeaeHbl 3HaveHUst Kges, BbIYUCIEHHbIE ANt BEPOSITHOCTY NPEBbILLEHUS ~ 52 Ons nepuoga NoBTOPEHUs coTpsiceHuin 1 pas

B 100, 1000 n 4545 ner.

YpoBeHb MakcUMarnbHOW peakLum NIMHENHbIX OCLLMINATOPOB B 06nacTi H13KUX YacToT (MeHee 4 L) - ornbatowas  Sgra(T, &) CNeKTpoB peaku um
pearbHbIX 3eMIETPSACEHUA, HOPMUPOBAHHBIX HA MaKCKMaribHOe YCKOpeHue rpyHTa amax (puc. 5.1) [32]:

Sora(T0.8) = 2,55}((5/“4’[9'TD , (5.5)

e K& = 8/(5 + 3,3) + 0,4.

2.11. BblGOpOYHbIe OLLEHKN CPEAHNX KOIMDPULMEHTOB AMHAMUYHOCTU U CTaHAAPTHbLIX OTKIOHEHWI, BbINOSIHEHHbIE Af1S Pa3NUYHbIX 3HaYeHUi
COBCTBEHHbIX NEPUOAOB NIMHENHBIX OCLUMNATOPOB B Anana3oHe nepmogos 0,2 - 4 ¢, N03BONUIN YCTAHOBUTDL :

* YMeHbllUeHne cpeaHero saHa4veHus KOSq)CbI/ILlI/IeHTa ONHaMNYHOCTU C pOCTOM co6CTBEHHOTO nepuoaa NMHENHOro ocunnnAaTopa;

* 38BUCMMOCTb  CTaHZAPTHOTO OTKIOHEHMS @ OT COBCTBEHHOrO Mepuoaa MHENHOTo ocuMnnsTopa TQ U CPpedHero 3HaveHust KoaduuneHTa

5‘
ANHaMNYHOCTUN ‘ Ona 3aTyxaHua 5 %-Horo KPUTNUYECKOro B Buae:

]
o0 =(0,34 +0,3Tp) (5.6)
Fa
I
‘_
H 2 Te
Puc. 5.1. KoadbduLneHTbl AMHaMUYHOCT N MMHEHBIX OCLMNNATOPOB Npu 3aTyxaHun 6, pasHom 5%
1 - MakcumarnbHbI; 2, 3 1 4 - HopMaTUBHbIE AN FPYHTOB cooTBeTCcTBeHHO |, |l u lll kaTeropuin no cericmuyeckum cBoicTBaM; 5 - cTaHAapTHast

KpuBas cnekTpa peakuuu, pekomeHayemoro MAFATO ans ropmM3oHTanbHON cocTaenstoLuei konebaHuii; 6 - cpegHee 3HavyeHve k03U MeEHTOB
OVMHAMUYHOCTW, OLLleHEHHOE MO 3KCTPeMarbHbIM 3HaYeHWSIM 1 CTaHAAPTHOMY OTKIOHEHMIO

2.12. 3Ha4eHusa cpegHuX KO3ULIMEHTOB ANHAMUYHOCTLN AnNa  AvanasoHa nepuogos 0,2-4 ¢ npuBeaeHbl Ha puc. 5.1 (kpyBas 6) n
YOOBIETBOPUTENBHO COMMacytoTCsi C HOPMaTUBHBIMU KpMBbIMK - KO3dpdpmumneHTa auHamuyHocTtu B(T) ans rpyHToB |, Il u lil kateropuin no
CEeNCMNYECKMM CBOWCTBaM (kpuBble 2, 3 1 4 Ha puc . 5.1 COOTBETCTBEHHO). Ha 3TOM e pucyHke npuvBeAeHa CTaHOapTHas Kpusas



HOPMUPOBaHHOIO Ha MakcMMaribHOE YCKOPEHUE TpyHTa crekTpa peakuun (kpusas 5), pekomeHgoBaHHoro MAIAT3 ans ropnsoHTansHomn
cocTaBnsoLLeln Npu 3atyxaHum , 5 % [2].

2.13. KpuByto 00006LLEHHOrO CnekTpa peakuuy rpyHTa B 3aBUCMMOCTU  OT XapakTepHoro nepvoaa Tmax MOXHO 3anucathb B Buge [33]:

2
‘E‘ =exEp —[dlog %] l

(5.7)
rae Ti - nepvog konebaHuil rpyHTa; d- nokasaTerb 3aTyxaHusl.
2.14. BnusiHMe ckopoCTM pacnpoCcTpaHeHUst MonepeqHbIX CEMCMUYECKMX BOSTH Vg, M/C, Ha NokasaTerb 3aTyXaHUst OL,eHUBAETCst Mo hopmMyre:
d=-0,2+0,810g Vs. (5.8)
2.15. insa oueHkn popMbl 0606LLEHHOrO CNeKTpa peakuum rpyHTa  Ans KOHKPETHbBIX YCIOBUI HEOBX0AMMO MMETb CBEAEHMS O XapakTepHOM
nepuofe cnekTpa peakumm Tmagx Y CKOPOCTM PacrnpoCTPaHeHUsi MonepedHbIX CENCMUYECKVX BOMH Ha MIoLaake .
2.16. XapakTepHblin nepuop crnektpa peakuun [33] Tmagx NOMNyYaeTcs No aMnMpuYecKon 3aBUCUMOCTU:
log Tom (M AT, )= 0,08M + 0,16log A+log [Ty, - ! 59)
rAe: Tpes - PE3OHAHCHBIN NepUOA konebaHuil rpyHTa NIoLaaKY, ONPEAENSIeTCs SKCNEPUMEHTaIBHO UM PaCYETOM:
Tpes = 4h/Vs, (5.10)

rae h - MowHocThb cnosi, (M); Vg - CKOPOCTb PacnpoCTpaHEHUs MONepPeYHbIX CEeMCMMUYECKMX BOTH, M/C.

2.17. YpoBeHb NPOrHO3vpyeMoro CrekTpa peakunn Sppa ONPeaensieTcs 3HavyeHem koadduLneHTa 6e3onacHocTu Kgez, MakcumarnbHbIM

YCKOpPEHMEM TPYHTa % , YPOBHEM orubatoLlei cnektpoB Sor g (7,0), ycTaHaBnNMBaeMbIM AN XapaKTepHOro nepuoga cnekTpa peakuun Tmax (Mp
n Tj = Tmax) no gopmyne (5.5), n koachduumneHTom ocnabnenns Kocp, yUMTbIBaOLLMM pasHuLLy B YpOBHE CMeKTpoB Sy(T) peakunm XecTkmx
PbIXIIbIX FPYHTOB MPY OAMHAKOBBLIX XapaKTepHbIX Nepuoaax:

S

Sxpﬂ = Kﬁesgjgaza(Tmﬁ)Xom (511)

rae Kocn =-1,7 + 0,9 log Vg npu 100 m/c < Vg < 1000 m/c.

Mpu Vs = 1000 m/c Kocn =1, a npu Vg < 100 m/c Kgcpn = 0,1.

3 .
2.18. CpegHeMakcMarbHbIe YCKOPEHUS rpyHTa ¢ , omic?, npv 3eMrneTpsiceHNM 3aaHHON MHTEHCUBHOCTM J MOTYT ObITb OL,eHEHbI MO dopMyne
[31]:

%5 =0,829npn0,1cs T<05¢; (5.12)
0,4
%= T 2dnpnosc<T<15c. (5.13)

2.19. CpegHeMakcMmarnbHOe YCKOpeHUe NpaKkTUYeckn CoBnagaeT ¢ HOPMAaTUBHBIM PACHETHBIM YCKOPEHMEM MpY 3EMIIETPSICEHUN  3a4aHHON
nHTeHcusHocTM J npn 0,1 ¢ < Tj < 0,5¢.

2.20. VIHTEeHCMBHOCTb 3emneTpsiceHunst J Mpy U3BECTHbIX NapameTpax ovara (Mariutyga M, rmybuHa odara H) u anuueHTpanbHOM  pacCTosHMm A,
KoahhULLMEeHTaX ypaBHEHUS MUKPOCENCMUYECKOTO MOSIS &, b, C U FPYHTOBbIX YCNOBUAX Ha Molaake MOXHO OLEeHUTb Mo hopMyne
Makpocercmumyeckoro nonst [19].

MNpunoxeHue 6
(cnpaBoy4HoOeE)
K PYKOBOACTBY
«OnpepgeneHne
MCXOAHbIX Ce ACMUYEe CKUX Korle 6aHui
rpyHTa Ans NpoeKTHbIX OCHOB»
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