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I3 suxopucmanusm meopii cnekmpie po3pooieHo aHanimudHi 3a1edcHOCMI, Wo 0ONOMA2aomb NPOGOOUMU PO3PAXYHKU
YACMOMHO20 PO3NOOLNY eHepeil IMNYIbCHO20 HABAHMAICEHHS HA MACUE Y NPUSUOIIHIN 30HI NIACMA.

KuiouoBi ciioBa: eHeprisi, iMITyIIbc, IUIACT, CHEKTP, 4aCTOTA.

C ucnonvzosanuem meopuu cnekmpos paspa6omal-tbz anaiumuveckKue sasucumocmu, no3eoidoujue npomsodumb pacuemaul
uacmomHozco pacnpe()eﬂeyuﬂ IHepeUU UMNYTIbCHO2O HACPYIHCEHUS HAd MACCUB 6 npu3a6012H012 30He niacma.

KiioueBbie clioBa: SHEPTHs, HMITYJIbC, IUIACT, CIIEKTP, YaCTOTA.

The analytical relations are developed using the theory of spectra, which allows us to calculate the frequency distribution

of impulse load energy in bottomhole zone.
Key words: energy, impulse, layer, spectrum, frequency.

[Tix wac mpoBeneHHs IMITyJIbCHOI 0OpPOOKM MacuBy y IIpH-
BUOIHIN 30HI TIACTa 3 METOIO CTBOPEHHS IITYYHOI TPIilMHYBa-
TOCTI Ta TONIMIIEHHS (UIBTPAiifHAX BIACTHBOCTEH MOPiA-KO-
JIEKTOPIB BayKJIUBE 3HAYECHHS MA€ PEKUM HABaHTAXKCHH:, a caMe
O30 CHEPril HABAHTAXKECHHS 110 Jiara30HaX 4acToT. [Jist po3-
MIMPEHHs 00JIacTi IMITYJILCHOTO 00pOOJICHHS MacuBY HEOOXiTHO
(hopmyBaTH Taki HaBaHTaKEHHsI, 00 OCHOBHA YacTHWHA €HEpril
Oyrma 30cepemKeHa B HI3bKOMY JTiala30Hi 9acToT, TOMY IO TaKi
4acTOTH 31 301TBIICHHSAM BiICTaHI BiJ Mykepena 30ypeHHs 3raca-
FOTh MCHIIIOO MIPOFO TIOPIBHSIHO 3 BUCOKUMH YacToTamu [1].

Jluist BLOOpY HalOLIIBII ONTUMAIIBHOTO PEKUMY IMITYJILCHOTO
HaBaHTA)KEHHS HA MAaCUB JIOCIIIIMMO PO3IIOALT EHEPrii 1o PiZHUX
Jiara3oHax 4acTOT y TIPOIECi PO3IOBCIOMKEHHS IMITYJIbCHOTO
30ypeHHS 10 TipCHKOMY MacHBY.

Hexaif immynbcHa 71, 10 TeHEPYETHCS B TPOLIECi i IpUBaH-
HsT BUOYXOBOI PEUOBHHH, OITUCYETHCS (PYHKITIEFO:

o(t) = Gmf(t). @

3rigHo 3 poOOTOR [2], CrieKTpaIbHA MIITBHICTh BHOYXOBOT it
(1) Bu3Ha9a€eTHCS 32 HOPMYIIOFO:

) S(0) =[S(jo)
ne S(jo) = cmjf(t)exp(—jmt)dt; j= J-1- ysIBHA OJIMHULIA.

i

Eneprito BuOyxoBoi xii, mo onucyerscs 3anexHictio (1),
MPEACTaBUMO y BUTIISI [2]:

W(w) = n’lTSz(w)dco. @

Josst eneprii BUOYXOBOI i1 7, 1110 MPHITAJa€ HA TICBHUH 1H-
TEpBaJ 9acTOT ;... (0,, BA3HAYAETHCS SIK BiTHOIICHHS BH3HAYEC-

HUX IHTETPATiB: . 5
n= J.S2 (m)dm/ISz(m)dw.
(o 0

Posnozin eneprii iMIMyIIbCHOI A1ii IO Pi3HUX Jliarna3oHax yac-
TOT PO3IJISTHEMO Ha MPUKIIAJI, KOJH Jisl 331a€ThCs 3TIAHO 3 BH-

pazom
o(t) =5, exp(~1/0), 3

ne 0 — mapameTp 4acy, SIKUi 3aJIeKHUTh BiJl (Pi3UKO-MEXaHIYHUX
BIIACTHBOCTEH T'pCHKOI OPOJIH, C.

I3 ypaxyBanHsaM Bupasy (3) 3HaleMO CIEKTPAIbHY IIiJb-
HICTB:

S(jo) = GmTexp(— 1/0)exp(~ jot )dt = c,nTexp(— (1/6 + jo) t)dt =

exp(-(10+jo) ) _ o,
" (/0 + jo) |0 10+ jo’

S(o) = S|(jo)| = (1/927@2)‘2

BigmoBinHo mo Bupasy (2) eneprito immyinbcHOi aii (3)
MPEICTaBUMO Y BUIJISIL
0 2
W)= o,
n31/0° +o
Jlomo eHeprii, 10 npunajgae Ha NEBHUI Jiara3oH 4acTor,
BH3HAYAIOTh 13 BUPA3y:

‘¢ do T do 2
n= =~ (arctgbw, —arctgbw,). @
£1/92+m2/1[1/92+c02 Tc( £ gho). @
[MapameTp yacy 0 y Mipy pO3MOBCIOIKCHHS IMITYJIbCHOT Tii
BiJl JpKepelia BUOYXy BU3HAYaIOTh 13 3aJ1exHOCTI [3]:

n
0= B(LJ pc, C,
r3

JI¢ p — OIUIBHICTH TiPCHKOI MOPOAN; ¢ — MIBHAKICTH PO3IOBCIO-
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Puvc. 1. Po3nopain goni n eHeprii imnynbcHOI Aii 3anexHo Big yactotn fHa
BiacTani: 1 —r=50r;2-r=10r,;

JUKCHHS! TTOB3JIOBKHIX XBWIIb; B, | — IapaMeTpH, 110 3aJieKaTh
BiJl THITY T'ipCHKOT IOPOJIH.

Jlns npuknany: s Banasaky (p=2 390 kr/m*; ¢=3 880 m/c)
3HaYeHH: MmapaMeTpa 0 Ha pi3HHUX BiICTaHAX BiJ JpKepena BHOY-
Xy MPHUBEICHO B TaOI. 1.

Tabnuuysa 1
3HaueHHA O Ha pi3HKX BifCTaHAX Big Axkepena Bubyxy
r/rs 1 10 20 30 40 50
0,c | 0,62:10% | 0,88'10° | 4,410° | 7,04-10° | 10,6:10° | 13,64-10°

ne r/ry — BITHOCHA BiJICTaHb BiJ JpKepena BUOYXY; 73 — pajiyc
3apsny.

Pesynpratn po3paxyHKIB 4acTOTHOTO pO3MOIUTYy A0 7
eHeprii BHOYXOBOTO HAaBaHTa)KCHHS Ha PI3HUX BiICTAaHAX BiJ
JoKepera BUOyxy 3a ¢popmynoro (4) i3 ypaxyBaHHAM JaHUX TaOII.
1 3BeneHoO B TAOI. 2.

Tabnuys 2
YacToTHWIN po3nodin fosi n eHeprii BUOYXOBOro HaBaHTaXeHHs Ha
Pi3HMX BiACTaHAX Bif AXepena BMbyxy

BisHoCHa BiacTaHb r/r; [ona n eHeprii B giana3soHi yacror, Ny,
Bif, [)Kepena HaBaHTaxeHb | 0-50 [50-100 [100-150[150-300]300-500
1 0,120 | 0,114 | 0,100 0,210 0,150
10 0,170 | 0,150 | 0,120 0,210 0,120
20 0,600 | 0,180 | 0,070 0,074 0,030
40 0,813 | 0,091 | 0,031 0,032 0,013
50 0,850 | 0,070 | 0,025 0,025 0,010

3a manumu TadI. 2 MOOyHOBaHO Tpadiku PO3MOALTY HOMi 1
eHeprii iIMIyIBCHOI IIii 3a5ekHo Bix yactotu f (puc. 1) i mapa-
MeTpa yacy 0 (puc. 2).

I'padiku pric. 2 MOKa3yOTh, MO I KOXKHOTO 13 Jliara30HiB
YacTOT iCHY€ ONTHUMajibHE 3HA4YEHHs rapamerpa 0., IpH KO-
My 71 JIOCSATa€ MAaKCHMAJILHOTO 3HAUCHHs, TOOTO BHXiJX eHepril
BUOYXOBOI [Iil MakCHMaJlbHUH. BH3HaYMMO HOTro aHaTiTHYHO.
Jis 11p0T0 3HAXOMUMO TIOXITHY BHpa3sy (4) 3a mapameTrpoM 0 i
MIPUPIBHIOEMO T1 10 HYJISL:

®, oy _
1+ (00,) 1+(00 )

®)

I3 cniiBBiTHOIICHHS (5) 3HAXOIUMO

1 1
Oy = 72 = ET ©)
(wlwz) 27'5(f1f2)

BUAOBYBAHHA HAOTU I TA3Y

. I3 BHPa3sy (6) 3HaxogmMoO 3HaueHHs 6, [UIA PI3HUX
Jliana3oHiB yacToT (Tadi. 3).

Tabnuys 3

3HaueHHn 0, Ans pisHKX AianasoHis yactoT
fiefa, Ty 1...20 20...50 | 50...100 | 100...150
0, € 3,56:10° | 5,03-10° | 2,25:10% | 1,3:10%

OTXe, TpHUBaAITICTh BUOYXOBOI'O HABAHTAXKCHHS, III0 XapaK-
TEpU3Y€EThCS MapaMeTpoM 0, CyTTEBO BIUIMBA€ Ha YaCTOTHHUH
po3nozia eneprii BuOyXoBoi /i1 Ha rpCbKUN MacuB (JIUB. pHC. 2).
Le#i mapameTp 3MIHIOETBCS 3aJIEKHO BiJ| BiJICTaHi 10 JpKepela
BuOyxy. Ha manux Bincransx Bin mxepena BuOyxy (1..10) 7,y
CTEKTpi MPUCYTHI O1bII BUCOKI acToTH (10 500 I'm). Ha 6inb-
mmx Bifgctauax (40...50) 7, ocHOBHa eHepris BUOyXy 30cepemke-
Ha Ha yactoTax y maianasoHi (0...50) I'u (quB. puc. 1).

Po3misiHeMO OubI CKIaIHUI BUI BHOYXOBOIO HaBaHTa-
JKCHHs. Y po0oTi [4] mpeicTaBiIeHO MAaTEeMaTUYHy MOJICIb BU-
OyXOBOTO IMITYJIbCY, IO Ji€ Ha CTIHKU IIOPOXKHIHH 1 OTUCYETHCS
(YHKIIEIO BUTISAAY:

o(t)= o,k (exp(~ at/t, )~ exp(~ mat/t,)), 7

JIe ! — Yac HapOCTaHHS pPaJiaJIbHOI KOMIIOHEHTH IMITYJIbCy O
10 MaKCHMAIIbHOTO 3HAYEHHS G, C; k, :[exp(— oc)—exp(ma)]’l;
a=In m(m_l)’l, m>1; m — TapaMeTp, M0 PETYII0e TPUBAIICT
IMITYJIBCY.

BHKOpHCTABIIN MPUBEICHUN BHILE aJTOPUTM PO3PAXYHKY,
OJICPKUMO 3aJICKHICTD JUIsl BU3HAYCHHS JTOJIi /1 CHEPTIi miJ yac
BHOYXOBOTO HaBaHTaXXCHHs BUIISAY (7):

2 m ,t, o, 1 O, o,
n==——|| arctg—"- —arctg——~ |- —| arctg—== —arctg—= | | (8)
T m-— o o m mao. mao ) |

VY po6orti [5] npuBeaCHO 3aICKHICTD I BU3HAYCHHS ITapa-
MeTpa f, Jisl PI3HUX TiPCHKMX MOPi:
t, =aQ" +br, )

ne a, b — excriepuMeHTaNBHI KOE(IIIEHTH, 10 3aJekKaTh Bij
TUTTY TipchKoi mopomu; O — Maca 3apsay BP, xr; » — Bizcrans
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Puc. 2. Posnopain goni n eHeprii imnynbCHOI Aii 3anexHo Big napameTtpa
yacy 0 y pianasoHi yactot: 7 - 1...20 Iy, 2 - 20...50 Iy, 3 - 50...100 Ty,
4 -100...150 Iy BignosigHO
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BUAOBYBAHHA HAOTWU I TA3Y
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Puc. 3. Po3nogin goni n eHeprii imnynbcHOI fii 3aneXHo Big yacToTu fHa
BigcTaHi: 1 —r=100r;; 2 -r=10r,

BiJ JpKeperia HaBaHTaKCHHS, M.

3anexHicTh (9) i3 BUKOPUCTAHHAM 3Ha4eHb KOC(INi€HTIB ¢
i b, 3rigHO 3 [5], Mae BUTIIAI:

ans BamHsAKy £, =0,8-107°0" +0,0973-107 7,

I MapMypy ¢, =1,0-107° 0" +0,5084-107 r;

U1 rpaHity ¢, =0,5-10° 0" +0,0483-107r,

I3 BukopucTanHusaM 3anexHocti (8) moOynoBaHo Tabdm. 4,
JIe TIPUBEACHO PO3PAXYHKOBI MaHI YaCTOTHOTO PO3IONLTY 71
eHeprii BUOYXOBOro HaBaHTAXEHHS BUILANY (7) y BamHAKY
Ha Biacrausax 10751 1007, npu m=2 1 O=1,0 kr (r; =0,054 m).

Tabnuys 4
YacToTHWI po3noain aoni n eHeprii BUOYXOBOro HaBaHTaXKeHHsA y
BarHAKY Ha Pi3HMX BifCTaHAX Bif Axkepena Bnbyxy

iz Jonsa n eHeprii y giana3oHi yacror, Ny,
M" 0..50 50... | 100... | 200... | 400.. | 800... | 1200... 1600...
100 200 400 800 1200 1600 1800
10 | 0,033 | 0,018 | 0,052 | 0,101 | 0,183 | 0,149 | 0,115 0,085
100 | 0,285 | 0,196 | 0,270 | 0,210 | 0,078 | 0,012 | 0,003 0,001

3a manuMu Tabn. 4 moOymoBaHO TpadikW PO3MONITY HOJi 7
eHeprii IMITyJIbCHOT JIiT 3aJ1€XKHO Bij yacToTH f (puc. 3).

Bucnosok

Opnepxani aHaixiTH4HI 3a1exHOCTI (4) 1 (8) maroTh 3Mory
MIPOrHO3YBATH YAaCTOTHHUI PO3MOALN eHeprii BUOyXoBoi Aii, 1o
JIOIIOMara€e akKTHBHO KepyBaTH MPOLECOM IMITYJIbCHOTO HaBaH-

‘2';“"":&" | o

TaXXCHHS 3 METOI0 CTBOPEHHS IITYYHOI TPIIMHYBATOCTI 1 I10-
JinmeHHst GiapTpaiifHuX BIACTHBOCTEH MOPIJI-KOJIEKTOPIB Y
npuBHOIiHI# 30HI MUTacTA.

1. OpykoBaHbii M.®. [elicTBue B3pbiBa B TOpHbIX nopodax /
M.®. OpykosaHbiii, B.M. Komup, B.M. Ky3HeuoB. - K.: Hayk. pymka,
1973.-184c.

2. XapkeBuu A.A. CnekTtpbl 1 aHanu3 / A.A. Xapkesuu. — M.: ®usmar-
rm3, 1962. - 236 c.

3. OkcaHnu WU.®. 3aKoHOMEpPHOCTU APOOGNIEHMSI TOPHbBIX MOPOA
B3PbIBOM 1 MPOrHO3MpPOBaHME TPaHyIOMETPUYECKOro coctaBa /
N.®. OkcaHwny, MN.C. MupoHos. - M.: Hegpa, 1982. - 165 c.

4. EppemoB 3.U. OcHOBbI TEOPMM 1 METOAbI B3PbIBHOMO ApOo6ieHns
ropHbix nopog / 3.1. Eppemos, B.C. KpaBuos, H.WN. MaunHa [n ap.]. -
K.: Hayk. aymka, 1979. - 224 c.

5. Muxaniok A.B. TopnefnnpoBaHne 1 NMNYNbCHbIA MMAPOPA3PbIB
nnactoB / A.B. Muxaniok. - K.: Hayk. gymka, 1986. — 208 c.

Hazopnuii Bonooumup Ilempoeuu

Hoxmop  mexuiunux Hayk, npogecop, 3a-
gioyrouull  6iodinom  Incmumymy  eeoqhizuxu
im. CI Cybbomina HAH Ykpainu. Ocseima 3a
daxom — mexarik. OCHOBHUL HANPAM HAVKOBUX
oocniocelb — po3pobKa HAGMOBUX Ma 2a308UX
pooosuy, mpybonposioHull Mpancnopm, Ha-
@moeazocxosuwya.

/Menuctox lean leanosuu

Kanouoam mexuivnux Hayx, cmapwiuil Ha-
yKkogutl cnigpobimuuk Incmumymy  2eogizuxu
im. C.I. Cy6oomina HAH Ykpainu. Oceima 3a
@axom — mexanix. OCHOBHUTI HANPAM HAYKOBUX

00CidAHCEHb — IMNYIbCHI MemOoou Ni08UUeHHs
0ebimy 8ud00y8HUX CBEPONOBUH.

Llsenixina

Temana Adamiena

Hayxkosuii CcnigpoOimHuK Vxpaincokoeo
HAYKOB80-00CTIOH020  THCIUMYmYy — NPUPOOHUX

easzie. 3a paxom — ximix. OcCHOGHUL HaAnpsm
OILILHOCII — XIMIUHA 0OPOOKA NPOOYKMUBHO20
naacma.

Hadrorasosa ranysb YkpaiHu. 2014. Ne 4





