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O6LleTeXHNYECKME 3aa4M U NMYTU UX PeLeHWs

nepemeLLrBaHNO 6POAALLEA MacChl. ITa 0COo-
GEHHOCTb MO3BO/IUT MepemMeLLaTb COCTaB Mo
TO4YKam cbopa OTXOLOB HenpepbiBHO. Eule
OLHWM MPEVMYLLECTBOM KOMJ/IEKCa ABMSETCA
BO3MOXHOCTb CHabXeHus buorasom v 6uo-
y06peHNAMN HEOOXOAMMbIE PalioHbl Ha Ny TH
CNefoBaHNs cocTasa.

OfHOI 13 rnaBHbIX 3a4a4, KOTOpble Heo6-
XOAUMO PeLlnTb, — 3TO COefMHEHME CUCTEM,
obecneunBaroLLmMx CTabuibHYHO paboTy Beei
YCTaHOBKM B Lie/I0M. PeLumnTb npo6iemy nomo-
ryT rmékme MyMTbl U COEAVHUTENN C TUOKUMI
KOHCTPYKLMSMN.

4 JloKOMOTUB

Mcxoas 13 MUHMMaIbHOIO KOMMYECTBA XKe-
NEe3HOA0POXKHbIX NIATPOpPM B COCTaBe MOOGU/b-
HOIN 61MOra3oBoli YCTaHOBKM PEKOMEHYETCS UC-
M0/b30BaThb TOKOMOTVBbI FPY30MOAbEMHOCTHHO
6onee 380 T.

3aksioyeHve
1. MepepaboTKa OTXOA0B SIBNAETCS OAHON
13 BaXKHENLLMX NPo6/1eM COBPEMEHHOIO MUpa.

2. Vicnonb3oBaHve 61MorasoBbiX YCTaHOBOK
ANs peLleHns 3Toli Npobnembl ABISETCS nep-

YK 625.041.1

A. ®. Konoc, [I. B. KptokoBckumn

CMEKTUBHBIM 1 3KONOTMYECKM YUCTbIM CNOCO-
60M yTUNN3aLMM OTXOA0B.

3. MonoxuTenbHble 3NDEKTDI:

3.1. Mony4eHwne 6uorasa, NPUrogHOro ANs
MCNONb30BaHUA B MPOMbILLEHHOCTW. [ocne
OYUCTKK, 0boralleHms 40 NPUPOAHOro rasa
ero MOXXHO Nnofaeath B 0OLLYHO ra30ByHO Maru-
cTpasb.

3.2. MonyyeHne 61oyn06PEHNIA BLICOKOIO
KayecTBa, KOTOpPble MOXXHO MCNO/b30BaTh B
N60I 0TPac/IN CeNIbCKOro X03AACTBA.

4. inA yCTaHOBKW METaHTEHKa Ha YXeNe3HOo-
[OPOXKHYHO NNaT(OPMy He HY)XKHO BHOCUTb Cy-
LLLeCTBEHHbIX M3MEHEHWIN B €70 KOHCTPYKLMIO.

5. CospgaHvie Mo6uIbHON 610ra3oBoii ycTa-
HOBKMW Ha Xene3HOA0POXKHOM X04y SBNsAeTCS
060CHOBaHHbIM ¥ MEPCNEKTUBHLIM NyTeM pas-
BUTMS BLUOrasoBoi OTpacu.

Brbnuorpahuyecknii Cnmcok

1. AnbTepHaTVBHasA 3HepreTnKa [3NeKTpoH-
HbIli pecypc]. — Pexkum goctyna: http://altenergo.
radiushost.ru/biogaz.htm.

2. Web-canT Wikipedia [9N1eKTPOHHbINA pe-
cypc]. — Pexxum poctyna: http://ru.wikipedia.org/
wiki/%C1 %E8 %EE%E3 %E0 %E7.

3. DHeprocbeperaroLme TeEXHONOrMN 1 arpe-
raTbl Ha XXMBOTHOBOAUECKMX (hepmax / . BapoTtdn,
M. Pagpan. — M. : Arponpomusgar, 1988. — 228 c.

MeTepGyprcKunii rocyapcTBEeHHbI YHUBEPCUTET NyTeli COO6LLEHMS

OCOBEHHOCTU KOJIEBATEJIbHOIO NMPOLIECCA
rPYHTOB HACBIMEN, ONUPAIOLLINXCA HA TOPDAHOE
OCHOBAHME, NP1 ABNXXEHUW NMOE30B

PaccmaTpuBaoTCA 3aKOHOMEPHOCTU PacrnpoCTpaHeHUs KonebaHuid rpyHTOB YKeNe3HOLOPOXHOI0
3eM/ISHOrO MOMOTHA, ONMPAIOLLErocs Ha TOpgsHbIE TPYHTbI. Ha 0CHOBE MHOTOUYMCNEHHBIX 3KCMepy-
MEHTOB, NPOBELEHHbIX aBTOPAMU CTaTbi, MOMYYEHbI KONMMUYECTBEHHbIE aHHbIE BUOPOAYHAMUYECKOTO
BO3/ECTBYSA, NepesatoLLerocs Tey 3eMSHOro NosoTHa U TOPSIHOMY OCHOBaHUIO. VI3yueH XapakTep
KonebareslbHOro NPOLecca rPYHTOB HAChINW 1 OCHOBAHWS, NOTyYeHbl 3aBUCUMOCTM 3aTyXaHWs KoneGaHuii
Mo rny6uHe 1 B NOMEPEYHOM OCU MyTW HanpasneHum. Mo AaHHbIM 3KCNePUMEHTa/IbHbIX MCCNeL0BaHWI
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nony4yeHa aHa/IMTUYeCKadA 3aBUCUMOCTb A/14 pacHeTa aMnINTy KonebaHWii B 060 TOUKE 3eMNISHOIO

NON0THa, onNMparLLerocd Ha TOquFIHOG OCHOBaHWE.

HacbIMb, 3eM/SHOE NOMOTHO, TOPC), OCHOBaHME, aMMIUTYAa, KoNebaHUs, 3aTyxaHue KonebaHwuii, HecyLas

CNocobHOCTb, BUOPOAUHAMUKA.

BeegeHne

Kak 13BeCTHO, HaCbIMW >ee3HbIX A0pOr,
BO3BefeHHble Ha 6010Tax, LWMPOKO pacnpo-
CTpaHeHbl KaK Ha 3KCryaTupyemblX, Tak U Ha
BHOBb CTPOALLMXCH XeNe3HOLOPOXKHBIX JIMHUAX
Hallel cTpaHbl. MpOTHKEHHOCTb 3a60/104EH-
HbIX YYaCTKOB MYTU B CEBEPHbIX U HEKOTOPbIX
3anagHbIX parioHax coctassnseT oT 10 go 40%
OT OOLLeV NPOTSHKEHHOCTI. 3eM/ISIHOE MOJOTHO,
BO3BeeHHOe Ha 60/10Tax JAeCATKM NIET TOMY Ha-
3af], Ha CEroAHALUHWIA eHb 4YacTo He OTBeYaeT
COBPEMEHHbIM YC/I0BUSM PaboTbl, KOTOPbIE C
Ka>K[bIM rOZIOM YC/IOXHAKOTCA B CBA3U C POCTOM
0CEBbIX Harpy3oK 1 CKOPOCTel ABMKeHNS. He-
PELKO HAaCbIMK, YCTPOEHHbIE Ha TOPPAHOM OC-
HOBaHWW, Jal0T B TEYEHWNE NPOAO/IKUTENIbHOIO
BPeMeHM 0CaKu, COMPOBOXAAKOLLIMECA B paje
C/lyYaeB 3HAYMTE/IbHbIMU AehopmaumaMm, Ha-
pyLUAKOLWMMUN [BUXKEHWE NOE3M0B.

MHOroneTH1e NHCTPYMeHTa/IbHble Hab/o-
[EHNSA B HATYPHbIX YCNOBMAX 3a paboTol 3eM/s-
HOro NOJIOTHA U ero OCHOBaHWUSA CBUAETE/IbCTBY-
tOT O TECHOW B3aMMOCBA3M MEX/Y XapaKTepom
[ethOpMUPOBaHNSA HACbINen N CKOPOCTbHO ABM-
YKEHWS M0e340B, BENIMUMHON OCEBOIA Harpy3Ku.
MpUYMHON TOMY SBNSETCA BO3HNUKHOBEHWE MYy/b-
caLyn HanpsHKeHWIA B Tesle 3eM/ISHOro NooTHa
MpwW NPOXoLe Noe3a, B pesysbTare KOTopbIX Npo-
NCXOAUT CMeELLIeHMe YacTul, rpyHTa. Mpu geid-
CTBUW BMOPaLMN HAOMKOAAETCSA CHUYKEHME NPouY-
HOCTHBIX 1 [e(OpMaTMBHbIX XapaKTepPUCTUK
TPYHTOB, CraratoLyx 3eM/ISHOe MOoJI0THO W ero
OCHOBaHWe [2, 4, 5]. B pe3ynbTarte npun npoxoge
rnoes3pa HacbIrb paboTaeT B «0CNabneHHOM» CO-
CTOAHUM, T. €. NPU MOHWKEHHbLIX MPOYHOCTHbIX
1 fedopMaTUBHBIX XapaKTepucTukax. Vccne-
[l0BaHMEM Ko/ebaTeNlbHOro npoLecca rpyHToB
3eM/IIHOTO MOJIOTHA N ero OCHOBAaHWSA, a Takxke
3yYeHVieM BNVSIHUSA BUOPALIMM HA MPOYHOCTHbIE
V1 AethopMaTBHbIE CBOMCTBA MPYHTOB 3aHMMa-
JIOCb MHOXECTBO COBPEMEHHbIX YUeHbIX [1, 2],

OfHaKo Nofo6HbIX paboT B OTHOLLEHWM TOPS-
HbIX FPYHTOB MPaKTUYECKN HET.

KonebaHus rpyHTOB XeNne3HOL4OPOXHOro
3eM/ISHOTO MO/0THA UMEKOT CTOXaCTUYECKMiA
xapakTep. OCHOBHble XapaKTepucTMKM Koneba-
TeNIbHOrO NpoLecca NU3y4varoTcs OMNbITHLIM MNy-
TeM C UCNOMb30BaHWEM TEOPUW BEPOSTHOCTEN
I MaTeMaT14eCKoii CTaTUCTUKN. BbifBneHwe 3a-
KOHOMEPHOCTEN pacnpoCTpaHeHNs KonebaHui
B FPyHTaX HacbIMei, onvparoLmxcsa Ha Topgs-
HOE OCHOBaHWe, NO3BO/IT PELLUTD 3a/a4y O He-
CyLLIei COCOBHOCTM 3eM/IIHOIO MOJIOTHA, ONK-
patoLLLerocsa Ha Topg, ¢ Y4ETOM UHEPLIMOHHbIX
CWN U CHDKEHMS NPOYHOCTHBIX XapaKTepuCTMK
FPYHTOB NpwW AeNCTBUM BUOPOAMHAMMNYECKMX
HarpysoK.

1 XapakTepucTuKa 3KCNepUMEHTaIbHOTO
yuacTKa

ViccnefoBaHe OCHOBHbIX XapaKTepUCTUK
KonebaTeNbHOro npoLecca rpyHToB HacbInu 1
ee 0CHOBaHUA, C/IOXKEHHOTO TOP(AHLIMU TPYH-
Tamu, ocywectsnsanock Ha MK 472+00 nepe-
roHa 'py3mHo — CocHoBo HanpaeneHna CaHKT-
MeTepbypr — MNpro3epcK. BbicoTa HackINM Ha
IKCNepuMeHTaslbHOM nonepevyHuke — 3,0 M.
MOLLHOCTb TOP(AHOTO C/OSA MOJ HaCbIMbI —
2,8 M, CTerneHb pasfiokeHus Topa — 45-55 %.

BepxHee cTpoeHue NyTu npeacras/ieHO
penscamn P65, ckpenneHnsa tuna Kb65, wu-
puvHa Konen — 1520 mMM. bannactHaa npusma
ogHocnoiHasA. Cnoii webHa nog Wwnanon Ton-
WIMHOW 45-55 cM. MccnefoBaHUA BbIMOJHS-
JINCb BHE 30HbI CThIKA.

B KauyecTBe perncTparopos KosiebaHmii rpyH-
TOB 3eM/IIHOTO MOJIOTHA Y TOP(IAHOIO OCHOBA-
HUS ObIIN UCMONBb30BaHbI CENCMONPUEMHUKM
MOJIEKYNAPHO-3/1EKTPOHHOIO NPUHUMNa Aen-
cTBus MTSS-2003. MNprbopbl JaHHOTO TUNa
npefHa3HayYeHbl 415 perucTpauum konebaHuii
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rPYHTa B TPEX OPTOrOHa/IbHbIX HarNpaBIeHUAX.
VX npumeHeHme No3BONAeT (PUMKCMPOBATbL am-
NANUTYAbI C YacToToM oT 1 Ao 300 Iw.

2 VccnefoBaHune pacnpocTpaHeHus
KoniebaHWin B Tese 3eM/ISHOMO MoJI0THa
N TOP(HSAHOM OCHOBaHUU

MpuHUMNnanbHaa cxema perucrTpayun
Konie6aHuii rPyHTOB 3€MJ/ISHOTO NOMOTHA U
TOP(AHOrO OCHOBaHWA NpYBeLeHa Ha puc. 1.
YCTaHOBKa 1aT4MKOB B NMpoLiecce 3KCrnepuMeH-
Ta npoussogunack yepes kaxable 0,5-1,0 m,
Mo rnybuHe 3eMIFHOTO NOMOTHA U TOP(AHO-
ro OCHOBaHWSA, Ha4yMHasa ¢ ypoBHA 0,45 M nog
MOAOLUBOI Wnasbl. pn 3TOM MakcMMasibHast
rny6uHa, Ha KOTOPYHO Obl/IN NMOMELLEHbI CEIAC-
MOMPUEMHNKW, cocTaBuia 6,1 M. Pernctpaums
amnnTyn KonebaHWn ocyllecTBnsnach He
TONbKO B MOAPE/LCOBOIA 30HE, HO 1 B NoMepey-
HOM OCW MyTW ceveHnn. [ns aToro cemcmonpu-
EMHWNKWN YCTaHaB/IMBa/ICb Ha OTKOCE U B Tese
3eM/IAHOT0 MOJIOTHA, Y OCHOBAHMA HacbInu,
3aTeM B MOMEPEYHOM OCU MYTU HanpasIeHUN
yepes Kaxkapble 4 M.

AHann3 3anuceii KonebaHuin rpyHTOB Hacbl-
My 1 TOPAHOr0 OCHOBaHMSA MPY NPOX0AE Mo-
e3/la N03BONSET BbIAENUTb Psif 0CO6EHHOCTEN
KoniebateslbHOro npowuecca rno CpaBHEHUIO C
HacbINAMUK, onuparoLnumMncs Ha Teepoe Mu-
HepasbHOe OCHOBaHMe.

Hannune B 0CHOBaHUM HacbInel cnabbix
TOP(SHLIX FPYHTOB 06YC/I0B/IMBAET PE3KOE YBe-

Janee gepe3 4.00 M
0 32 M OT TOpIa MIaIE!

| a00

—

4.00

Topd, crenens pasnoxerns 45-55%
v7.00
ITecox Memxmit

NYEHVe BUOPOANHAMMYECKOTO BO3AEMCTBUSA Ha
TPYHTbI 3eMIIHOIO NoM0THa. Ha puc. 2 npuse-
[eHbl 3aBUCUMOCTMN aMMINTYA, KONleGaHuiA rpyH-
TOB OCHOBHOW M/I0WaAKN 3eM/ISHOIO NoJsoTHa
OT CKOPOCTW ABMXXEHUSA IPY30BbIX U Naccaxup-
CKMX NOe370B.

MpAmble 1 1 2 COOTBETCTBYIOT 3HaYEHUAM
pe3yNbTUPYOLWMUX aMnanTys KonebaHuin npu
[ABWXEHUN Tpy30BbIX (nokomoTus BJ1-10) n
NacCaXXMPCKMX (MacCaXXMPCKMA BaroH) noes-
[0B A/ HacbIMen, onuparoLLMXcs Ha Topgs-
HOoe oCHoBaHWe. NpsAMble 3 1 4 NOCTPOEHbLI N0
pesy/nbTartaM 3KCMePUMEHTOB, NPOBEAEHHbIX
Apyrumn asTopamu [3, 4], U COOTBETCTBYIOT
3HaYeHNAM pe3ynbTUPYIOLWMX aManTyL, Ko-
nebaHuii B ypoBHe OCHOBHOW MIOLLAAKN 3eM-
NIAHOTO MO/I0THA, ONMparoLLLeroca Ha TBepaoe
OCHOBaHWMe, Npu NPoxoLe COOTBETCTBEHHO rpy-
30BbIX M MaCCaKMPCKMX NOE3L0B.

3HaveHNsa pesybTUPYHOLLMX aMMNTYL KO-
nebaHuin rPyHTOB OCHOBHOW M/OLLAAKN 3eM-
NAHOrO MOMOTHA Ha TOP(AHOM OCHOBaHUM
B 2,2 pasa (lokomoTums BJ1-10) n B 1,95 pasa
(Maccaxmpckuii BaroH) 60sbLUe pe3ynstTupy-
tOLLLEV aMNAnNTYyAbl KonebaHWiA Ha OCHOBHOW
nnoLaaKke 3eMa4aHOro nosoTHa, onupatoLLe-
roca Ha TBepAoe ocHosaHue. Mpu ckopocTu
80 KM/4Y 3Ha4YeHVe pe3yNbTUPYHOLLEN aMnin-
TyAbl KonebaHuin rpyHTOB OCHOBHOW nowaj-
KW HacbIny Ha TOP(AHOM OCHOBAHWM Mpu 4BK-
YKEHUW rpy30Boro noesga (nokomotus BJ1-10,
nnHMA 1) coctasnseT 590 MKM, Npu ABUKEHNN
MaccaXXmpcKoro noespa (MacCcaknpCKmin BaroH,
NNHNA 2) — 370 MKM.

I I
420

Puc. 1. Cxema yCTaHOBKM CeiCMONPUEMHMKOB
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Puc. 2. 3aBUCMMOCTb aMnInTYz, KonebaHuid rpyHTOB OCHOBHOW M/IOWAAKM 3eMISHOTO NOMOTHA OT
CKOPOCTV ABVXKEHWS FPY30BbIX (NOKOMOTMB BJ1-10) 1 naccamnpckmx (NaccakMpCKumin BaroH) noesaos

Mpw n3yyeHnn KonebatenbHOro npouecca
TPYHTOB 3eM/IAHOr0 NOJI0THA U er0 OCHOBAHWSA
HEO6X0AMMO BbISBUTb XapaKTep 3aTyXxaHus KO-
ne6aHnii B TOPU30HTa/IbHON N BEPTUKa/IbHOM
NNOCKOCTAX. Ha puc. 3 nokasaHbl 3aBUCKMMO-
CTU pe3yNnbTUPYHOLLMX amMMnnTyL, KosiebaHuiA oT
rNyOWHbI OTHOCUTE/IbHO OCHOBHOM N/IOWaKN
HacbINu Npu ABUXKEHUWN TPY30BbIX M0OE340B
(nokomoTmB BJ1-10) ¢ pa3nnyHoOiA CKOPOCTbHO.

KpuBble 1, 2, 3 annpoKCUMUPYIOT AaHHbIE
9KCMEePUMEHTOB, NPOBEAEHHBIX MOA, PY30BbIMU
noeszgamu, cnegoBaBLLMMKM CO CKOpOCTAMU 40,
60, 80 KM/u. TonyyeHHble KpyBble NPUBIMKa-
FOTCH K 3KCMOHEHTaM, a UMEIOLLIMECH OTK/IOHe-
HUA TOYEK OT HEKOTOPOrO CPeHEro 3Ha4YeHus
NeXar B npefenax AornycTumoi norpeLHoCcTy
ANA N3MEPeHNs AUHAMUYECKUX MPOLEeCCOoB.
BcreacTsue 3TOro no ycpeaHeHHbIM AaHHbIM
nocTpoeHa Kpmsas 4. [ina OLeHKM 3aTyXaHus
Ko/ieGaH1in BBE/IEH NOKasaTe/lb 8 , PaBHbIiA OT-
HOLLIEHNIO PEe3yNbTUPYIOLLMX aMMNTYL Kone-
6aHuI, 3aperucTPUPOBaHHbIX Ha HEKOTOPOWA

rny6VHe Z OTHOCUTE/IbHO OCHOBHOW NJIOLLaAKN
(A), K amnnutygam, 3aperncTpmpoBaHHbIM Ha
OCHOBHOIA N/OLLA/IKe 3eMNSHOTO NOMOTHA (A ).
[Nna KoNMYecTBeHHONo N Ka4eCTBEHHOIO CPas-
HEHWA Ha puc. 4 NPeaCcTas/ieHo CoMnocTas/eHne
N3MEHEHNA KOI(MLIMEHTA O [N HACkINEi,
ONUparoLLLMXCA Ha TOpPAHOE OCHOBaHMe (Kpu-
Basd 1) 1 ANs HacbInei Ha TBEPAOM OCHOBaHUM
(KpuBasda 2).

3aTyxaHue KonebaHmin no rny6buHe 3emns-
HOro MoJIOTHa, OMKMparoLLerocs Ha Top®, npo-
NCXOAUT 3HAUMTENbHO criabee, Yem Ha HacbInsXx,
ONMpParoLLMXCA Ha TBEPL0E MUHEPa/IbHOE OCHO-
BaHue. Tak, Ha rny6uHe 1 M 3Ha4eHns amnu-
Ty[ KONebaHUn rpyHTOB 3eM/ISSHOrO NOMOTHa,
OnuparoLLerocs Ha Topg), CHUKarTCA Ha 22 %
OTHOCWTE/IbHO KoNebaHuin, nepefaroLmnxcs
OCHOBHOMW NJioWwaaKe 3eMISHOMO NOsI0THa; Ha
rnybuHe 2 M CHKEHWE aMNnNTYg, KonebaHuia
cocTtasnseT 40 %, B TO BPeMs KaK [/151 HaCbIMen,
ONMparoLLXCA Ha TBEPL0e MUHEPasIbHOE OCHO-
BaHWe, Takoe CHWKeHWe amnnTyf, KonebaHui

1 TopdsHOE OcHOBaHHE

AMILTUTY B
KoJIEOaHUI, MKM

3eMASHOS HOAOTHO.

0 1 2

3

4 5 6 7

I'myGuHa oT ypOoBHSI OCHOBHOM IIJIOIMIAAKH, M

Puc. 3. 3aTyxaHue aMnanTyzs KonebaHwin no rnyoriHe 3eMISHOTO NOIOTHA Y TOP(AHOTO OCHOBaHUA
npwv ABYXXEHUN rPy30BbIX N0e3408 (JlokomoTus B/1-10)
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Puc. 4. 3meHeHVe KoadduLmeHTa 8, Ans HacbINei, onmpatoLLmMXcs Ha Topd (1)
N ANs HaCbIMen Ha TBEPAOM OCHOBaHUN (2)

Ha rnybuHe 1 m coctasnget 39 %, a Ha rnyou-
He 2 M — 60 %. Takum 06pa3om, Ham4mne cos
TOP(AHOIO rPyHTa NPUBOAUT K TOMY, YTO BEpX-
HWe C/OK 3eM/IIHOT0 NOJIOTHA HaMHOTO cabee
paccevBatOT 3HepPruo KonebaHwin, nepeaasas
HDKeNeXallnm rpyHTam CyLLeCTBEHHYHO UX
4acTb.

Ha rny6uHe 4,4 m, 4TO COOTBETCTBYET YPOB-
HIO TOp(ha, 3HaUeHVe pPe3ynbTUPYHOLLLEA aMNn-
TyAbl KonebaHmin paBHO 150 MKM Ans rpy30BbIX
noes3aos, UTo cocTasnseT 30% OT aMnNANTYL, KO-
nebaHWiA, NepeaaroLLXCs OCHOBHOWM N/oLLaAKe
3eM/IAHOrO NOMOTHA. [paKTNUYeCcKn NoHoe 3a-
TyXaHvie KofiebaHnin NPOUCXOANT Ha rybuHe
CBblLLe 6,1 M, B TO BPeMs Kak A/15 HacbInei Ha
TBEPLOM MUHepa/lbHOM OCHOBaHUW BUGpaL
NpPaKTUYeCKN NOJIHOCTLIO 3aTyXakT YyXe Ha
rnyouHe 3,5 m.

Ha ocHOBe pe3ynbTaToB IKCNEPUMEHTOB MO-
NyyeHa aHa/IMTUYeCKasa 3aBUCUMOCTb A1 pac-
yeTa amnanTys KonebaHnin Ha pas/InyHou rny-
OW1He A5 HaCbIMel, ONMparoLLMXCca Ha TopthsiHoe
OCHOBaHWe:

A =Ae, (1)
rae 8, — KOAPMLMEHT 3aTyXaHns KonebaHui
no rnybuHe, No pesynbTaramM 3KCNepUMEHTOB
paBHbIf 0,17 1/Mm.

M0 fAaHHbLIM 3KCNEepUMEHTa/IbHbIX 3aMepoB
ornpegeneHbl amnInTyabl kKonebaHuin no no-
BEPXHOCTW OTKOCAa HacbINW 1 Mo 0CHOBaHWIO
3eM/IFHOro NonoTHa (puc. 5). Kpmsble 1, 2, 3
COOTBETCTBYHOT MPOX0AaM rpy30BbIX M0e30B
(nokomoTumB BJ1-10) co ckopocTamm 40, 60,
80 KM/4, KprBas 4 NOCTPOEHa NO YyCpeAHEHHbIM
[aHHbIM.

Xapaktep nosy4yeHHON 3aBUCUMOCTU CO-
OTBETCTBYET APKO BbIP@KEHHOIN 3KCMOHEHTE C
Ha/IMumeM [ByX 30H MHTEHCMBHOCTM 3aTyXaHWs
amnnntyg. MNepsas 30Ha Haxo4WUTCA B Auana-
30He N3MeHeHUA paccToaHuA oT 0 Ao 18 M 1
COOTBETCTBYET MHTEHCUBHOMY 3aTyXaHUI0 KO-
nebaHwnii. Bo BTOpOI 30He Hab/1HOAAETCS OYEHb
cnaboe 3aryxaHue aMnanTyz rno 3asUCcrMoCTH,
67IM3KOI K MPAMOIMHEHOIA.
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Paccrosinue ot TOpLa mmnajibl, M

Puc. 5. 3aTyxaHne aMnanTya KonebaHuii nonepek ocu NyTu
npwv ABYXXEHUN rPy30BbIX N0e3408 (JlokomoTus B/1-10)
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[N OLEHKM 3aTyxaHns KonebaHmuii nonepek
MyTW BBELEH NokKasate/b 6 paBHbIli OTHOLLIE-
HUO Pe3yNbTUPYHOLLINX amnnmy,u, KonebaHui,
3aperncTpnpoBaHHbIX Ha HEKOTOPOM PaccTos-
HWW OT TOpLA LWNanbl (A) K amniuTyaam, 3a-
PerncTpMpoBaHHbLIM Ha OCHOBHOI nnowasaxe
3eM/IIHOTO No/10THa (A ). Ha purc. 6 nokasaHo
N3MeHeHWe rnokasarens 6y [)19 HacbInein, onu-
paroLmxcs Ha Topdy (MMHWSA 1), 1 ANs HacbInen
Ha MWUHepaibHOM OCHOBaHUW (NMHUA 2). 3a-
TyXaHue KonebaHuii B NonepeyHoM OCu nyTu
Harnpas/eHNN A4J1 HacbINei, ONMPaKOLLMXCH Ha
TOP(), NPOUCXOANT 3Ha4MTENbHO crabee, B pe-
3yNbTaTe Yero pasmep rnepsoii 30HbI A1 HaCbl-
rnei Ha TOp(hsIHOM 0CHOBaHWM B 1,6 pa3a 60/1b-
LLIE MO CPaBHEHMIO C aHa/TOYHbIMU HaCbINAMMU,
OMUPaKLLMMINCH Ha MUHEPA/IbHBIV TPYHT.

Ha ocHOBe pe3ynbTaToB 3KCMNEeprMeHTOB
noslyyeHa 3aBMCMMOCTb, M0O3BONAIOLLIAA YCTa-
HOBWTb 3HaYeHNsA KOI((PULMEHTOB 3aTyXaHuWs
KONe6aHnii B Kol 30He: 85 = 0,05 1/m 1 &% =
= 0,02 1/m. [py 3TOM aHaIMTUYECKAs 3aBUCK-
MOCTb A/19 ONpeseneHns amnanTyz KonebaHwii
Ha pa3/IMYHOM PacCTOAHMN OT UCTOYHWNKA MeeT
CregyroLwmii BUA:

A=A _e—612~f(y)—6§~(y—l,35)+63-hi; ©)
0 ipu y <1,35;

f(y)=1(y—135) mpn1,35<y<18,00;
16,65 tipu y >18,00;

1

_ 0 mpu y<0,5-b
i (y—O,S-bm)~tgoc npu y>0,5-b

1

rae A, — pesynsTupytoLias amninTya koneta-
HWIA Ha OCHOBHO NNOLaAKe 3eMISHOro NoJoT-
Ha B CEYEHMM y TOpLa LNasbl, KM; 85, 83 — KO-
3phmUMEHTbI 3aracaHns KonebaHuii B NepBoii 1
BTOPOVA 30He 1/M; 8, — KO3((IMLINEHT 3aracaHus
KonebaHuii B OTKOCHOW YacTW HaCbIMNu, PaBHbIiA
0,08 1/M; h — BbICOTa OTKOCa HacbINu Haf pac-
CMaTpMBaeMOi TOUKOIN, M; O — Yron Hak/loHa
OTKOCA K TOPU30HTY; b — LIMPUHA OCHOBHOI
NNOLLAAKN, M.

PacnpocTpaHeHne KonebaHwuii B Tene 3eM-
NAHOO NOOTHA U ero TOP(SHOM OCHOBaHWU
MPOMCXOAMT OLHOBPEMEHHO B BEPTUKA/IbHOM
N FOPU3OHTA/IbHOM HanpaBfeHUAX, MO3TOMY
BbIpXKEHMWE [/ pacyeTa aMmnnTyz KonebaHuii
NPUHUMAET CNeayHOLLMIA BUL:

Azy _ AO_e(fz-slfeslz.f(y)75§~(y71,35)+53-hi)- 3)

ConocTasneHne pesynsLTaToB pacyeTa aMm-
nAnTya KonebaHuii no gopmyne (3) ¢ ycpes-
HEHHbIMW 3HaYeHUAMW, MOyYeHHbIMW 3KCre-
PUMEHT&a/IbHO NPK Pas3/INYHbIX CKOPOCTAX ABU-
YXeHVA Noe3a0B, MOoKa3bIBAET XOPOLLYHO CX04M-
MOCTb PacyeTHbIX 1 3KCNePUMEHTASIbHbIX AaH-
HbIX. HanbosbLLIas NorpeLwHoCcTb CoCTaBseT
7% W UMeeT MeCTO Ha rnybuHe 1,8 M OT YpOBHS
OCHOBHOIA M/ioLaakun. Takum 06pasom, anmnpok-
CUMALMIO 3KCNePUMEHTa/IbHbIX [aHHbIX 3aBU-
CUMOCTbIO (3) cnegyeT NpuU3HaTb YMECTHOM.

3aK/1oUeHumne

Ha 0CHOBE OMbITOB BbISBNEHLI OCHOBHbIE
3aKOHOMEPHOCTM PacnpocTpaHeHus Koneba-
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Puc. 6. 1ameHeHMe KosqnqmumeHTaE) QNS HACbIME, ONMpParoLLNXCS
Ha Topd (1) 1 ANs Hacbinei Ha TBep,u,owl OCHOBaHUN (2)
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HWI B rPyHTax 3eM/ISHOro Mo/I0THA U Top(s-
HOro 0CHoBaHUs. Hannume B OCHOBaHWM Ha-
CbIMei cosi TOpsAHOTo rpyHTa 06yCNoBIMBa-
eT pe3koe yBenmueHvie BU6POAMHAMNYECKOTO
BO3/ENCTBUA Ha FPYHTbI 3eM/ISHOIO MOJIOTHA.
3aTyxaHue konebaHuin No rny6éuHe HacbInu,
onupatoLLeincs Ha Topd, NPOUCXOAUT MeHee
MHTEHCMBHO, YeM Ha HacbINsX, ONUPatoLLMXCS
Ha MUHepasibHbIN rPyHT. BepxHue crioun 3em-
NAHOTIO MON0THA CNnabee paccenBatoT 3HEPTr U0
KonebaHWii, NepefaBas Ha HUKenexalue cy-
LEeCTBEHHYHO UX YaCTb, YTO NPUBOANT K MpPO-
HUKHOBEHWNIO KonebaHuii B cnaboe TopdsiHoe
OCHOBaHMue.

WccnenoBaHve konebaresibHOro npouecca
B 3eM/ISHOM MO/1I0THE 1 TOP(SHOM OCHOBaHMUM
MO3BO/IN/O NOMYYUTb aHANIMTUYECKYHO 3aBU-
CUMOCTb /151 pacyeTa aMnanTyp konebaHuii B
Nt06OIN TOUKE 3eM/IFHOIO MOOTHA U ero Top-
(hsIHOrO OCHOBAHWS.
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CaHkT-TNeTepbyprcknii rocyiapCTBEHHbIN apXUTEKTYPHO-CTPOUTE/bHbIA YHUBEPCUTET

NCCANEAOBAHUE HACAAKA-TOMOTEHN3ATOPA
HA TA30BYIO ®OPCYHKY ABUTIATEJ1I1 BHYTPEHHEIO CTOPAHNA

O606LLEeHbI pe3y/nbTaTbl TEOPETUYECKOrO UCCNEeA0BaHNSA ABVXKEHWA ra30BbIX CTPYIA BHYTPU Hacaf-

Ka-roMOreH13aTopa Ha rasoByto OPCYHKY [BUTaTeNIl BHYTPEHHErO CropaHus. MpueeaeHbl BEMUMHBI
rpafuveHTa, AUBEPreHLMM N poTopa NOTOKA Fa3oBbIX CTPYI B Kamepe CropaHus gpurarens. PaspaboTaHa
nporpamMma, No3BoNsOLLAs aTb XapaKTePUCTIKY BUXPEBOI COCTABNSIOLLIEN NOTOKA ra3oBbiX CTPYiA B /t0-
60ii TOUKe Kamepbl CropaHust ABUraTess MpX YCTaHOBKE HaCafika-roMOreH13aTopa Ha rasoByto (OpCyHKY.

ra3oBblii ABUraTe/b, ra3oBasi POPCYHKa, ra30B03ayLLIHas CMeCh, Haca0K-rOMOreHI3aTop, BEKTOPHbII
aHanus.
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