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K.T.H. Tyrait f.A., Omitauk E.O., Maiictpenxko I'.B.,

KuiBchkuii HallioHAILHUN YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTYPH

ICHYIOUI MATEMATHUYHI MOJEJII I METOIU ®LJIbTPAILIIMHOI'O
PO3PAXYHKY IIPOMEHEBUX BO/IO3ABOPIB I IPEHA’KIB.

Jaemvcs  awmaniz cyuacHux mamemamuynux mooeneu I QinbmpayitiHux
PO3PAaxyHKie npomeHesux 60003aOopie i OpeHadcie. 3asHauaemvcs, WO Cy4acHi
Memoou po3PaxyHKy po3poOieHi Ha OCHO8I 3HAYHOI cXxemamu3ayii peanrbHO20
ni03eMH020 NOMOKY 5K 8 NIAHI MAaK i no 2iubuHi i momy nompeodyioms 3HAUYHO2O
VOOCKOHAIeHHS [ YMOYHEHHSI.

Knouosi _cnosa: npomenesi 60003abopu, openadci,  Ginempayiinutl

PO3PAXYHOK, Memoou, 86000HOCHUU NIACM, B000MOK, B000UMUE, eKBIBANICHMHUL
paoiyc, pinemp-npomins, Opena.

CrnpobaM HayKOBOTO OOIPYHTYBaHHSA 1 pO3pOOKHM METOAIB (IbTPALiitHOTO
pPO3paxyHKy NPOMEHEBHUX BOJ03a00pIB 1 JpPEHAXIB IPUCBIYCHI POOOTI BEIHMKOI
KUIBKOCTI SIK BITUM3HSHUX TakK 1 3apyOKHUX BUCHUX 1 criemiamicTiB [1-11] Ta iHmmX.

Pe3ynbpTaTi mociipkeHb BKa3aHUX aBTOPIB 0a3yHOThCS Ha OCHOBI MOOYJIOBH 1
peanizailii B OCHOBHOMY aHaJITUYHUMHU METOJaMHU JIOCUThH NMPOCTHX, HAOIMKEHUX
MOJICJIeH IPUTOKY MiJ36MHUX BOJ JIO IPOMEHEBUX copy (B0103a00piB 1 IPEHAXKIB).
BpaxoByroui oOMexeHI MOXKJIMBOCTI IIUX METOJIB, OTPUMAaHI1 PO3B’S3KH JTO3BOJIMIN
OOTPYHTYBAaTU METOJM PO3PAXYHKIB MEPEBAKHO JJIsI CIIPOLICHUX CXEM BOJOMPHUTOKY
1 TigporeoyioriyHUX yMoOB. Hmkye nTpUBOAATBCS JAesSKl HAWOLIBIT BiIOMI B
crieIiaigbHIN JTITepaTypl METOU PO3PAXYHKY.

Y  BITUM3HSHIA TPAKTUIIl HAWOUIBIIE TMOMIMPEHHS OTPUMAId  METOIU
bUIbTpaitHUX PO3paxyHKIB MPOMEHEBUX JAPEHaXIB 1 BOJ03a00piB, pO3pOOIICHI
PazymoBum I'.0. [8,9].

Ha ocHoBi aHamiTH4HUX pO3B’s3KIB 3a1ad (purbTparii 10 oxHiel abo cucrem
TOPU3OHTAJIBHUX JIPEH B HEOOMEKEHOMY 1 HAIMIBOOMEXEHOMY B IJIaHI OJTHOPITHOMY
BOJIOHOCHOMY TUIACTi KIHIIEBOI TOTYXHOCTI PO3pOOJIEHI 1HXEHEPHI MOJei
b1IBTpaIitHOTO PO3PAXyHKY MPOMEHEBUX IpEeHaXIB (BOJ03a00piB), sIKI MPUBEICHI B
MoHorpadii [8].

Tak, nns BU3HAYEHHS BUTPATH MPOMEHEBOTO BOJ103a00pPY, pPO3TANIOBAHOTO
0111 BOJOTOKY UM BOJAOWMHUIIA B OJTHOPITHOMY BOJOHOCHOMY IUTACTI TIPH YCTaJICHIM
Gb1IbTpallii TPONMOHYETHCS HACTYITHA 3aJICKHICTh
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a KoedillieHTH # 1 y TPUAMAIOTBCS i3 3ampornoHoBaHuX rpadikiB n=fl —,— | i
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r, b L o .
y=f2,—,— | [8], me N - KimbKicTh TPOMEHIB B0OJ03a00py, PO3TAIIOBAHHX
m m m
pIBHOMIpHO TO Kpyry. 3anexHicTh (1) pekoMeHIyeTbcsi BUKOPHCTOBYBATH MpPHU
ymoBax 0,8 > B >0,2, I— >1, L <50, ne b — BifcTaHb BiJ MOKPIBII IIacTa J0
m m m

IpoMeHs, M — TOTYXHICTh IuiacTa, L — BiacTadbs BiJg BOA03a00py /10 TPaHUIlL
xuBlieHHs, | — moBxkuHA mpomeHs, R; — omip OeperoBoro BOJIOHOCHOTO iacta. [lpu
3HaYHOMY BiJIaJICHHI B003a00py Bija rpaHuilb skuBieHHS (L >50) po3paxyHku
MOXKHA CYTTE€BO CHPOCTHTH, 3aMIHUBIIM pEaJTbHUIA TPOMEHEBHHA B0/103a0ip
€KBIBAJICHTHUM TIO BOJIOTIPUTOKY JOCKOHAJIMM BEPTUKAIBHUM KomojiszeM. s
BU3HAYCHHS PaJlycy TaKoro Kojojs3s Fe B poOoti [8] mpomoHyeThcs HacTymHa

dbopmyia

(2)

e o - BIACTaHb BiJ NIIOMIBU Ijacta 10 mnpomeHsa. Ciif BIAMITUTH, 10 B
JTITEPATYypPHUX JDKEpESax MPOMOHYIOTHCS 1 1HILI, MEHII TOYHI (POPMYJIH MPUBEICHHS
IPOMEHEBOTO JIPEHAXY 10 BEJIMKOTO KOJOA3S pajlycoM [ .

VY Bumaaxky MiJpyclIOBOr0 MPOMEHEBOrO0 BOA03a00py pPO3paxyHKH JeOITy
TAaKOX BU3HAYaIOTHCA MO (opMydi, B sKiil 3aMicTh onopy R; mpuiimaerscest omip Ry,
110 BU3HAYA€ThC 13 HOpMyIn

Ry = (V, -V, 3)
IN
7e Ui BU3HaueHHs mapametpiB Vo i Vi B poboti [8] mpuBOASTECSA JOCUTH CKIIAIHI
dopmynu. Tyt N — KUIBKICTh TPOMEHIB, PO3TAIIOBAaHUX IIiJl PYCJIOM PIYKH
(BomoiimMuIIa).

[Ipun po3paxyHKax CHUCTEM MPOMEHEBUX BOA03a00piB (IpeHaxiB), IX YaCTO
NPUBOJATH JI0 CKBIBAJEHTHUX CXEM TOPU3OHTAIBLHOTO KUIBIIEBOTO JPEHAXKY,



620 Micmobyoyeanns ma mepumopianvHe NAAHY8AHHSA

TOPU30HTAIBHOTO JIHIMHOTO JPEHaXy 1 BEPTHKAIBHOTO IPEHaXY (KOJOJIS3S)
[6,7,22].

[IpomeneBuit Bo03a01ip (ApeHaX) Mpallroe, K MPaBUiIo, B HAIIPHOMY PEKUMI 1
€ 3arorieHuM. Lleit ¢dakT oOyMOBIEHHM MaMMHU JdiaMeTpaMH MPOMEHIB-IpEH 1
Oe3TpaHIIetHIM cIocoO0M OYIiBHHUIITBA. Y 3B’S3KY 3 IIUM HaJ MPOMEHEM-IPECHOIO
Ma€ MicIlle HaBHCAHHS KPHUBOI Jienpecii, BETUYMHA SKOTO HAOIMKEHO PO3PaXOBY€EThCS
K

= to, @
e ( — BUTpaTu mpomeHs-ApeHu Ha 1 mor.m., 7 — BOJOMPOBIAHICTH BOJOHOCHOTO
rOpu3oHTy, @, — GUIBTpAIliiHUN Omip, KU 3aJeKUTh BiJ BIACTUBOCTEH 1 OyJA0BH
BOJIOHOCHOT TOBIIII, TIPO 110 Oy/I€ CKa3aHO HIDKYE.

Butpatu nirounx TpOMEHEBHX JpPEHaXiB 3 PIBHOMIPHO pO3TAIllOBAaHUMU
IIPOMEHSIMH YaCTO PO3PaXOBYIOTHCS SIK CyMa BUTPAT HE3aJEKHO BiJI IIFOUUX OKPEMHUX
JIPEH-TIPOMEHIB. SIKIIO JpEeHaX MPOEKTYETHCS 3 PI3HOIO JOBXKHHOKO MpOMEHiB, i, 1 3
PI3HHMH KyTaMU MK HUMH, 6, 1 1151 pizHuIs He niepeBuirye 20%, To A7 CIpOIICHHS
PO3paxyHKIB pi3HA JIOBKHWHA 1 KyTH IPUBOISATHCS JI0 CEPEAHBOTO 3HAUCHHS

N 0
| 0 - 360 | (5)

| - NP
S\ * N

ne |l 1 6., —BiANOBiIHO cepenHs NOBXKHHA FOPU30HTAIBHUX paJlialIbHUX IPOMEHIB-
CBEPJUIOBHH 1 KyT Mk HUMH, N — guciio mpomenis, | =1,2,...,N.

B 3arasbHOMY BHUMOaAKy BUTpaTa OKPEMOTO IIPOMEHEBOIO  JIPEHAXKY
(BOJ103a00py) BHM3HAYAETHCS B 3AJEKHOCTI BiJ BEJIWYUMHU 3HUKEHHS PIBHA Y
BOJ030IpHOMY KOJOJs31, JOBXKHUHHU, 4YHUCHA, JAlaMeTpy 1 TJIMOMHM 3aKJIaJaHHs
GbIBTPIB-IPOMEHIB  (ApEeH), a TaKoX 13 BpaxXyBaHHSAM TIeOJIOTIYHOI OYyI0BH
BOJIOHOCHOT TOBIIII, 1110 APEHYETHCS.

OnHi€r0 3 ICHYIOUMX PEKOMEHJAIld MO BU3HAYEHHIO BUTPATH OJMHOYHOTO
IIPOMEHEBOr0 BOJ103a00py  (peHa)Ky) 3 pPIBHOMIPHO pPO3TAIIOBAHMMHU B IUIaHI
MIPOMEHSIMH JJIsI CXEMHU OJTHOPIAHOT BOJOHOCHOI TOBII 1 ycTaylieHOi (uIbTparii, 13
HEOoOMeXeHO1 00J1acTi MPUTOKY MPOIOHYETHCS Taka HAOIMKEHA 3aJICKHICTh

Q- 2,7kSkN
| | +1%2 +4m? (6)

lg—— + 2yl
91ar V9o

€ M — TOTYXKHICTb BOJOHOCHOTO IUIAaCTa, S — TIOHIDKEHHS PIBHA (Hamopy) Ha
BOJ030IpHOMY KOJOJsA31, / — JIOBXKMHA MPOMEHIB, I — pajaiyc (GUIbTPIB-IPOMEHS
(mpenn). Koedirientu y 1y OepyTtbes 13 Tabnuii 1.
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Taomung 1

ms, 2 4 6 8 10 20
Koedimient vy

3 0,63 0,66 0,7 0,71 0,72 0,75

4 0,48 0,52 0,57 0,60 0,63 0,64

6 0,33 0,38 0,4 0,45 0,47 0,52

8 0,28 0,33 0,36 0,42 0,45 0,51
KoedimienT vy

- 0,5 50 6,2 7,0 8,0 10,0

®opmyina (6) 3aCTOCOBY€EThCA MTPU PO3TAlTyBaHHI QUIBTPIB-IPOMEHIB (APEH) B
b

cepelHii YacThH1 BOJIOHOCHOTIO TjIacTa (O 25 < —< 0,75) 1 3HAYHINA BIAJAI IX BIX
m

TPaHUIll HOTO KUBJICHHS (% >5 IE >3- 4), ne L — monBiiiHa Biggadb 10 KOHTYPY
YKUBJICHHS.

B Oaratbox po0OOTax NPHUBOAATHCS HAOIMKEHI METOOU PO3PAXYHKY
IPOMEHEBUX JIpeHaXiB (BOA03a00piB) 3 PIBHOMIPHUM pO3TalIyBaHHSM IMPOMEHIB 1
pPI3HOI JOBXKMHH, a TaKOX CHCTEM B3a€EMOJIIIOYMX TMPOMEHEBHUX JPEHAXKIB,
PO3TAIIOBAaHUX HA 3HAYHUX BIJCTAHSAX OJUH BiJl OJHOTO.

Jnst ymoB HeycrtaneHoi (uibTpamii Jjisl pO3paxyHKIB MPOMEHEBHUX JIPEHAXIB
PasymoB I'.O. 3ampomnonyBaB Jekiibka ()OpMyJ Ha OCHOBI BIIOMOIO PO3B’A3KY
Xantyma M. 1 [lonagonynoca [13] 11010 HEyCTaIE€HOTO BOJOMPUTOKY 10 paalaibHOT
CUCTEMHU T'OPU30HTAJIBHUX CBEPAJIOBUH 3 PIBHOMIPHO PO3MOJLIEHOIO MO iX JIOBKHUHI
IHTEHCUBHICTIO B HaIIpPHOMY IUIacTi OOMEXEHO1 MOoTy»XHOcTi. Tak, s Bigomoi
CXEMH «BEJIMKOTO KOJIOAS35» palycoM I, JUIsl BEIMKUX BIAPI3KIB Hyacy

2
r
(t >10 % j BUTpaTa NPOMEHEBOIO JPEHAXY PEKOMEHAYETHCS BU3HAYaTH IO

HACTYMHIN popMyi:

o_ ATkSH.N ,

(N Inr +1,6ﬁe)’ (7)
= g H g lkm
H;? | i

ne H, — rmbuHa IPUPOIHOTO MOTOKY; 0 — KoedimieHT m’e30mposinHocti, M2/ 100y,
S — MOHIKEHHS Ha KOHTYP1 ApeHaxy, M; K, M, u - BianmoBigHo KoedilieHT (iabTparii,
HOTYXKHICTh Ta KoeQIillieHT BOJOBiaAaui rpyHTa (mopoau) ruiacta; | — goBkHHA
npomensi, M. Ilpu 1pomy 3HmwkenHs PI'B wa Bigcramsx r >175] Big Bici
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BOJI0301PHOTO KOJIOJSA3S1 MOYKHA HAOJMKEHO BHM3HAYATH IO BIAMOBITHUM (GopMyiam
JUTSL BEPTUKAIBHOTO JIPEHAKY.
binbim  TOYHMIT PO3paxyHOK BOJOMOHMKEHHS B MEXax [POMEHEBOTO
B0/103a00pYy MOKHA OTPUMATH I10 Takii hopmyri
N
S, =5 2 S F(0). ®
1e Sp — BOAOIOHIDKEHHS B TOYIN Aj, pO3TalIOBaHOI Ha OICEKTpHCI KyTa MIX JBOMA
Oynb-sskumu  nipomeHsiMu.  Dynkmis Fs(t) nporaOynboBaHa s JEAKHX CXEM
IPOMEHEBOTO JIPEHAXY 1 IpUBeJeHa B poboTi [14].

B okpemux poOOTax BHCBITIEHO NHUTaHHS BpaxyBaHHS HEPIBHOMIPHOCTI
IHTEHCHUBHOCTI MPUTOKY IO JOBXHHI TpoMeHiB [4, 6, 7]. Tak, B po0oTi [7] oTpumaHo
TEOPETUYHUN PO3B’A30K JUIsl BHU3HAYECHHS BUTPATU IPOMEHEBOTO JPEHAXy B
OJIHOPIIHOMY HANOpPHOMY IUIACTI 3 KPYrOBUM KOHTYPOM JKUBIIEHHS, B SKOMY
IHTEHCUBHICTh MPHUTOKY 3aJaBajach 3MIHHOIO MO JOBXWHI NpPOMEHIB (y BHUIVIAII
TPHOXUJIEHHOI MapaboJiiuHoi 3alieskHocTi). KpiM Toro, y BkazaHuX BHIIE poOOTax
MPUBENICHI PO3B’S3KU B HAOJIMXKEHIM MOCTAHOBI[l OKPEMHUX 3aJlad BOJOMPUTOKY 0
MPOMEHEBHUX BO/03a00PIB 3 PI3HOIO KUIBKICTIO MPOMEHIB, HA OCHOBI SIKMX 3HAMIEH1
3HA4YEeHHS Pailycy e €KBIBAJICHTHOTO JOCKOHAJIOTO KOJIOIS3S.

B poGoTi [4] po3risimaeThess cXeMa CHMETPUYHOTO MPHUTOKY J0 MPOMEHEBOTO
B0J03a00py 3 CHMETPUYHUM pO3TallyBaHHSAM IPOMEHIB. MeToauKa po3B’s3KY
3BOJIUTHCS JJO TOrO, IO KOXXHUU MPOMIHb PO30OMBAETHCSA HA P AUISTHOK, B MEXKax
AKUX 1HTEHCUBHICTh MPUTOKY MPUHMAETHCSA MOCTIHHOIO, TOOTO, MPUTOK 0 MPOMEHS
B IIUIOMY BiAOyBaeTbcd MO CTyHiHYaTOMYy 3akoHy. Jlist po3B’si3Ky JaHOl 3aaadl
BUKOPHCTaH1 BIJJOM1 METOJIU JIKEpPEN-CTOKIB Ta cyneprosulli. [Ipu nupomy BTpaTu
HAINopy IO JIOBXHWHI MPOMEHIB HE BPAXOBYIOTbCS, TOOTO, HAIOPU B MEXKAX KOXKHOI
JUJISTHKY PiBHI Mk cCOOOI0 1 BIJIMOBIAAIOTh HAMOpPY Ha MoBepxH1 PpinbTpy. Po3B’s130k
JAHO1 3a/laul JJOCUTh TPOMI3JIKHUN 1 YCKIAIHIOETHCS MO Mipl 30UIBIIEHHS KUJTBKOCTI
npoMmeHiB. B pe3ynbTaTi OTpUMAHOTO TEOPETUYHOTO PO3B’SI3KY po3polieHa
METO/IMKa HAOJIMKEHOTO BHU3HAYEHHS NPHUTOKY 10 MPOMEHEBHUX BOA03ab0piB. I3
BpaxyBaHHSIM HEPIBHOMIPHOCTI MPUTOKY IO JOBXKHHI TPOMEHIB 3alpONOHOBaHA
BIJIMOBIJTHA KOHCTPYKIISI MPOMEHEBOro (QuUIbTPY 13 3MIHHOIO IO JOBXKHHI
nepdopalliero Ta BUKOHAHO 11 po3paxyHOK. HaGmmkeHud TEOpeTHUUHHI pPO3B’SI30K
3a/1a4l yCcTalleHoi PuabTpalli 10 TPOMEHEBOr0 BOA03a00py B OJHOPIAHOMY IUIACTI 3
KPYrOBUM KOHTYPOM >KMBJIEHHA OTpuMaHO B po0OoTi [16]. Lleil po3B’s30Kk JOCHUTH
JE€TAJIbHO BUCBITIEHUH 11010 BOJOIPUTOKY 10 OJUHUYHOL APEHU AJIsl PI3HUX CXEM B
JEKUTBKOX poboTax [11, 17]. BukopucroByoun meron (iabTpaIlifHUX OMOPIB
npu b=05m, orpumano wHaOmwKeHy GOpPMYIy s BU3HAYCHHS BHUTPATH
OJIMHOYHOTO (iIbTpa-mpoMeHsi (ApeHH) 1 CUMETPUYHO PO3TAIIOBAHUX B ILIaHI
(b1IBTPIB-MPOMEHIB (APEH) KIIBKICTIO N(l <N < 4)
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0= 21kmS
|nB+m|nL (9)
| NI 2n7r,

Jie TapaMeTp A BU3HAYAETHCS 13 TaOmwmii 2.

Tabmuns 2
Tabmuug 11s1 BUBHAYEHHS [apaMeTpa A
N 1 2 3 4
Mn) 4 2 1,86 1,78

Kpim Ttoro IllectakoBum B.M. po3pobnena Mmeroauka ix (HUIbTpaLiiHOTO
pPO3paxyHKy, IJisg ACSKUX CXEM IMPOMEHEBHX BOJ03a00piB 1 BOAOMPUTOKY JO HHUX
[11]. Dns ymoB ycTasieHoi (imbTparii HaOJMKEHI METOIU PO3PAXYHKY BOJIOIPHTOKY
70 MPOMEHEBUX BOJI03a00pIB 3alPOIOHOBAHO TakoK B poborax Jlammmua 1O.B.,
Awnmninosa B.€. Ta inmmx [2, 4].

B pobGori [17] mnpomnoHyeTrbcs HAcTynmHa METOAMKA T1IPOreoJOrYHOTO
pPO3paxyHKy OJIMHOYHOT'O MPOMEHEBOTO JPEHAKY:

1. CroyaTKky BU3HAYa€ThCA 3arajibHa BUTPATa MPOMEHEBOIO JIPEHAXY IO
(dopMyIIl «BEIIUKOTO KOJIOAA3S 3 [

2. KoxHna JnpeHa-npoMiHb po30HMBAa€eTbCsl Ha S pIBHUX BIIPI3KIB 1
3aMIHA€THCS. KOXKHA 13 HHUX €KBIBAJIGHTHOI BEPTUKAIBHOIO CBEPAJIOBHHOIO,
PO3MIIIEHOIO TTOCEPEANHI BiApi3Ka.

3. Po3paxoByeTbcs  BUTpaTa KOXKHOI  €KBIBAJEHTHOI  BEPTUKAIBHOI
CBEPAJIOBUHU 13 BpaxyBaHHSM TOT0, 10 MMOTOHHUI MPUTOK BOJH JI0 IPEHU-TTPOMEHS
3MIHIOETHCS M0 1i JJOBXKHUHI 1O JIHIMHOMY 3aKOHY.

4, OcTaTOYHO BUKOHYIOTHCS PO3paxyHKW MoHWkeHb PI'B B noBunbHIN
Toull Twiacta. llpu 1bOMYy NpPOMEHEBUH JpeHaX pO3IJIAJAEThCA, SIK CHCTEMa
B3a€EMO/IIFOUNX BEPTUKAJIBLHUX CBEPJIJIOBUH.

AHanoriyHa METOJMKa 3aCTOCOBYETHCA 1 ISl PO3PAXYHKY CUCTEM NMPOMEHEBUX
B0J103a00piB (JIpeHaXIB).

B psiai poOIT po3MNISIHYTO TaKOX YUCEIbHUM PO3B’A30K 3a/Jaul HEYCTaJeHOI
dinpTpanii 70 TPOMEHEBOr0 BOA03a00py B HEOOMEXKEHOMY B IUJIaHI OJHOPIAHOMY
HAallOPHOMY ILJTACTI HA OCHOBI METOAY CKIHYEHUX eneMeHTiB. [lokazano, mio
BEJIMYMHA BUTPATH BOA03a00pYy, pO3paxoBaHa TAKUM METOJIOM, HE IMEPEBUIILYE
BEJIMUMHU BUTpATH, BU3HaYeHOi MeTooM EI'JIA, B mexkax 10% [18].

B poborax [3,5,17] Ta IHIMX NpuBEACHI ACSIKI pPE3yNbTaTH JIOCIITHKCHb
¢UIBTpaLIITHOTO MPUTOKY A0 MpoMeHeBUX Boao3zabopiB MerogoM EI'JIA. Ha ocHoBi
OPOBEIECHUX JOCIIKEHb 3alpONOHOBAHO JI€AKlI MpaKTU4YHI pEeKOMEeHJauli 1
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EMITIPUYHI 3aJICKHOCT1 JIJI1 BU3HAYEHHS BHUTPATH MPOMEHEBOTO BO03a00py, SKi
MOXKYTh MaTH OKpeMe Mpu3HaueHHs. Pa3oM 3 TuUM, i JIOCHIIKEHHS JTO3BOJISIOTH
OI[IHUTU BIUIMB HEPIBHOMIPHOCTI MPUTOKY MO JIOBXKHHI MPOMEHIB 1 CTBEPKYBaTH
PO HEOOX1HICTH 11 BpaXyBaHHs MPU PO3poOIIi iIHKEHEPHUX METOIIB PO3PAXYHKY.

3MICTOBHUI aHali3 METOMIB PO3PAXyHKY BOJONPUTOKY JO TPOMEHEBUX
apeHaxiB (Boj03abopiB) 3pobieHo B poOoTi [Maiictpenko I'.B. Maricrepcbka
pobora]. IlpoanamizoBaHo (oOpMynIH pI3HUX aBTOPIB IMOJ0 BU3HAYCHHS BUTPATH
IIPOMEHEBOTO JPEHAXy B TMOPIBHAHHI 3 pEATbHUMHU BUTPATAMH TPHOX AIFOYUX
IIPOMEHEBHX BOJ103a00piB. byno nociimkeno ¢gopmyiu po3paxyHKy pi3HHUX aBTOPIB,
a came: mo KoOkki A €KBiBaJE€HTHOI BEpPTUKAIBbHOI CBepAsioBUHU, MO Kokki 3
IPYIOI0 BEPTUKAIBLHUX CBepasioBHH, 1Mo YiTpini, mo Bibepy, mo ®anbke, 3a
IxonoBum, Ansesepom, Hepinrom, Mykxepmxu, Bapra Ta OcTpoBCbKUM.

Ax Oyno 3’sicoBaHO, pe3yJbTaTH PO3PAXYHKIB MO ojepkaHUM (opmyiiam
Jal0Th JOCHUTh HAOMMKEH1 pe3yibTaTH. Bulblll TOUHUMM BUSIBUIMCS PO3PaXyHKH, B
SIKAX TIPOMEHEB1 B0J103a00pH MOPIBHIOBAJIMCH 3 PIBHOACOITHUMH iM BEPTUKAIBHUMU
cBepyioBuHaMH. Lle BianoBigHO hopmynn, orpuMani Kokki jis oHI€T CBEpJIOBUHI
1 JUIsl TPYIIH CBEPJIJIOBUH, a Takoxk (popmynu Uitpini, Bibepa, Hepinra.

3 eMmipuyHuX (opmys OUIBII TOYHUMHU BUSBHIMCA PO3paxyHKU Mo Danbke,
IkonoBy, Anpebepy, Mykxepmxku 1 Bapra (mpyruit mertom). Jleski 301abIIEeHHS
BUTpaTH oJiep:kaHo 1o (Gopmyii OCTPOBCHKOr0, MPOTE 3HAYHE PO3XOHKEHHS Oyi0
onepxkano o ¢popmyinam Oddepxaysepa 1 Bapra (B gekinbka pas).

TakuMm 4YMHOM, B IIIJIOMY IO HaBeJ€HUM (OpMyJaM TOYHICTh PO3PAXYHKY
IIPOMEHEBUX BOJ103a00pIB IOCUTh HEAOCTATHS 1 3HAXOAUTHCS Aech B Mexax = 50%.

3po6iieHnii KOPOTKUIM aHalli3 ICHYIOUMX MPOMO3UIINA 1 METOIIB PO3PaXyHKY
BOJIOTIPUTOKY JI0 IPOMEHEBHUX JPEHaXIB (BO/103a00PIB) 03BOJISIE€ 3pOOUTH HACTYIIHI
BHUCHOBKH:

1. B ocHOBHOMY p03p00JieH1 1 MpeaCTaBICHI MPOCTI CXEMU BOJOMPHUTOKY [0
3HAYHO CXEMATH30BaHUX TEXHOJOTIYHMX CXEM IPOMEHEBHX CIIOPYA 1 BiIMOBIIHO
obmacreil ¢inpTparii: HEOOMEXeHWH 1 HamBOOMEKEHWNW B IIIaHI BOJOHOCHUM
OJIHOPIIHMI TJIACT, MPUTOK 3 KPYTOBOIO TPAHUIICIO JKUBJICHHS.

2. Maibke BCi ICHYIOYM METOJIU pO3paxyHKy Oa3yrThCs Ha KOHIICMIIii
PIBHOMIPHOT 1HTEHCUBHOCTI MIPHUTOKY IO JOBXKHHI MPOMEHIB, TOOTO, HA TPaHUYHIHI
YMOBI JIpyroro pojay Ha KOHTypax japeH. Pazom 3 Tum, HallOUIbIIMKA 1HTEpeEC
NPE/ICTaBIII€ BUBYEHHS MPOMEHEBHX JPEHaXiB (BOJ103a00piB), Ha SKUX 33JIa€THCS
3HaueHHs Hanopy (PI'B), To6TO, rpaHUYHUX YMOB MEPIIOTO POy 1 TPAHUYHUX YMOB
OUIBIII CKJIATHOTO BUJY, IO JO3BOJIE BPAaXxOBYBATH TiJIPaBIiKy MOTOKY BCEpeIWHI
IpeH-poMeHiB. ToMy NUTaHHS YAOCKOHAJIEHHS METO/IB PO3PAXYHKY BOJOIPHUTOKY
70 TIPOMEHEBUX JpeHaXiB (BO/103a00piB) 3 BUKOPHUCTAHHIM 1 peanizailicro OiIbIl
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3araJlIbHUX MaTeMaTUYHUX MOJICICH SIBISIOTHCA aKTyaIbHUMH TIpH BHUPINICHHI
MOCTaYaHHS HACEJICHUX MICT TUTHOIO BOJIOIO 1 3aXUCTY TEPUTOPIM BiJ] M1ATOTIICHHS.

3. B 3ampomoHOBaHMX MeTOJaX pPO3paxyHKY HEJIOCTaTHhO BpaxoBaHi
B3aEMOMIN HI epekTH 1 BINIMB Jii MDK CO0OI HEIOCKOHAIUX JPEH-NPOMEHIB B
cucremax 3 mpomeHsiMu N > 3 1 B3aram ¢iabTpaniifHa HeJJOCKOHATIICTh MO CTYIICHI
PO3KPUTTS BOAOHOCHOI TOBIII TPOMEHEBUM JPEHAKEM YU BOJI03a00POM.

4. OpnepsxkaHi METOJIU PO3PAXYHKY IMEPEBAXKHO CTOCYIOTHCS 1 PO3POOJICHI MPpHU
po0OOTI MPOMEHEBUX CIIOPYA B OJHOPIAHOMY HaIipHOMY BOJOHOCHOMY IutacTi. [Ipu
IbOMY Maii’Ke TIOBHICTIO BIJICYTHI METOJIH PO3PAXYHKY ITIPYCIOBOTO MPOMEHEBOTO
IpeHaxy 9 BOJ03a00Dpy.

5. JIOmiIBbHO 3aCTOCOBYBAaTH METOIM YHCEIBHOTO MOJICTIOBAHHS, IO
JI03BOJIUTh PO3B’S3yBaTH MPOCTOPOBI 3adadi BOJOMPHUTOKY JIO TIPOMEHEBUX
BO/103a00PiB (ApEeHAXKEH).

Cunmucok Jgireparypu.
1. AopamoB C.K. Ilom3emHbie IpeHaXM B TPOMBIIUICHHOM W TOPOJICKOM CTPOHMTEIBCTBE. M.,
Crpoituznar, 1973 r., 234 c.
2. Tlonomapenko FO.B., Aunwmios B.E. JlyueBoit apenax 3actpoeHHbIX TeppuTopuii. M., Henpa,
1989.- 200 c.
3. XKepnor U.E., lllecrakoB B.M. MoaenupoBanue ¢puiabTpauu noa3eMHbIX Boj,, M., «Henpay,
1971 1. 224 c.
4. Jlanmua 1O.C. I'mapaBiaudeckuil pacueT JIy4eBBIX B0/03a00poB. Tpyabl KOOPAMHAIIMOHHBIX
coBeanuii o ruaporexuuke. JI. «Queprus», 1967 r., Boim. 35, ¢ 63-72.
5. Jlammmua }O.C.,JInuxko H.K., Hacrenxko A.Jl. HccnenoBaHue BOJOIOHIIKCHHS CHCTEMOM
Jqy4eBbIX BoJo03a0opoB Ha KaxoBckoil opocutensHOW cucteme. Tpyasl KOOPAMHALMOHHOTO
coBemanus no ruaporexauke.Jl., « Queprus», 1967 r., Boi.35, ¢.306-315.
6. Mydraxos A.IL. IIpurok moazemMHbIX BOJ K JyueBomy Bogo3zabopy. Tpyast BHU BOATEO.
B c6. «Bonozabopusie coopyxenus», c. 10-15. M. 1983.
7. Hacbepr M.B. HccnenoBanue ¢uiabrpanuu B Jy4eBOW BOJ03a00p C YUETOM HEpaBHOMEPHOMH
MHTEHCUBHOCTH MPUTOKAa BOJBI MO JJMHE JIyded M HMX B3auMOJeicTBHs. ABTOpedep.qucc. Ha
COMCKaHHe yd.cTeneHu kaHa.TexH.Hayk. Tpyast HUMOPC, Tounucu, 1983 1., 28 c.
8. Pazymos I''A. [IpoexTrpoBaHHE W CTPOUTEIHCTBO TOPU3OHTAIBHBIX BOJI03200POB U JIPCHAKEH.
M., Crpoitnzgar, 1988 - 240 c.
9. Pasymos I'.A., ITnotaukoB C.B. OnbIT yCTpOHCTBA JTy4YeBBIX BOJ03a00poB. «BogocHabkeHne U
caHUTapHas TexHuka», 1974 . Ne 9, c. 8-11.
10. YynkoB H.A. Pacuer miaxTHBIX KOJIOALEB C TydeBbIMU GrutbTpamu. Tpyast BHUMT uMa, Ne.35,
M., 1960 ., c.77-84.
11. [lTecrakoB B.M. Pacuer (GuABTPallMOHHOTO BOJOMOHM)XEHHUS C TIOMOIIBIO JIYYEBBIX
B0/103a60poB. OcHOBaHUs, PYHAAMEHTH M MEXaHUKa TpyHTOB. M., 1962 r. Ne 1, ¢.23-25.
12. Oneitauk A.4. I'eorunponnnamuka npenaxa. Kues, Haykosa qymka, 1981 1., 283 c.
13. Hantush M.S. Hydraulik of wells. Advances in hydroscience, 1964, v.l. - p.281 - 432.
14. PexoMeHaIMy 1Mo TMPOEKTHPOBAHUIO W pacueTaM 3allUTHBIX COOPYXKEHUW M yCTPOWCTBA OT
MOATOIUIEHUS MPOMBILIEHHBIX MJIOAA0K IrpyHTOBEIMH Bogamu. BHUU «BOAI'EO», M., 1979 r.,
327 c.
15. PexoMeHaanuu mo pacyery BoJ103a00pOB MOJ3E€MHBIX BOJ MPH HCIOJIB30BAaHUM O€3HANOPHBIX

BOJIOHOCHBIX TOPHU30HTOB JIJIsI CEIBCKO-XO3SIMCTBEHHOTO BojocHaOxeHus. Munck, [THW KHBP,
1983. - 102 c.



626 Micmobyoyeanns ma mepumopianvHe NAAHY8AHHSA

16. CmpirynoB I'.U. IlpumeHeHHe KOJOMANEB C TOPU3OHTAIBHBIMHU JIYYEBBIMH (GUIBTPAMH st
BoJonoHMKeHUs. M., «ueprusi», 1975 ., 103 c.

17. Oneiinuk A.Sl. Pacder nOMOTHUTENBHBIX (PUIBTPAIIMOHHBIX COMPOTHUBICHUN TOPU30HTATBHEBIX
APCH, HCCOBCPIICHHBLIX APCH HW HCCOBCPHICHHBIX CKBAaXWH B ,Z[ByXCHOfIHOM J1acTe. prﬂbl
KOOPJMHAIL.COBEIIAHUM 110 TuapoTexHuke. JI. "Dueprus" Beim.35, ¢.87-98.

18. Radojkovic M., Pecaric J. Three-dimensional boundary element model of groundwater flow to
ranney wells. Hydranlic Eng. Software Proc.International Conference, Portoroz, 1984. — p.4/63 —
4175.

AHHOTAN U
JlaH aHanu3 CYIIECTBYIOIIUX MaTEeMaTUYECKUX Mojesied W (QUIbTPallMOHHBIX
pacyeToB JIYYEBBIX BOJ103a00pPOB M JpeHa)keh. YKa3bIBA€TCS, YTO CYIIECCTBYIOIINE
METOAbl PacueToB pa3paboTaHbl HAa OCHOBAHUHU CYIICCTBEHHOW CXeMaTH3aIluu
peagbpHOro MOA3EMHOT0 IMOTOKA KaK B IUIaHE, TaK M 0 TIyOMHE U TTOATOMY TPEOYIOT
3HAYUTEJIBHOTO YCOBEPIIICHCTBOBAHUS U YTOUHEHHS.
KiroueBbie cioBa: yueBbie BOA03a00phl, IpeHaXH, (PUIbTPAIIMOHHBIN pacyer,

METOJIbl, BOJIOHOCHBIM IJIACT, BOJAOTOK, BOJOEM, SKBUBAJICHTHBIA paauyc, GuibTp-
Jy4H, IpeHa.

Abstract

The analysis of the modern mathematicul models and filtration calculations
of the runney intakes and drainages is presented.

It is shown the modern methods of the calculations are developed on the base
of the substantial schematization of the real underground flow as in plane fo in depth
and demand of the pronounced improvement the revision.

Key words: ranney intakes, drainages, filtration calculation, methods, water
bearing layer, stream flow, reservoir, eguivalent radius, filter-ranney, drain.
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