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AHoTauisi. B ganiit po6oTi Ha OCHOBI OTPHMaHWUX HAMH paHille po3B’sA3KiB cUCTEMH Au(epeHITITHIX
PiBHSHB, IO ONKMCYIOTH PyX PIAWHY 31 3MIHHOIO BUTPATOIO B HAIIIPHUX IPCHAKHUX TPYOOMPOBOIAX, SKi
MPALIOIOTh PU TOPU3OHTAILHOMY PiBHI MMOBEPXHI IPYHTOBHX BOJI, 3alIPOTIOHOBAHO METOANKY OLIIHKH
BIUTUBY BEJIMYMHM MTOXHOKH, SIKa BHOCHTHCS B PO3PaxXyHKH JaHUX TPYO Y BUIIAIKY HAsBHOCTI TIOXHITY
OCTaHHBOTO. AHAIII3 MPEICTaBICHO B Oe3po3MipHOMY BuTisdi. Brums moxwry PI'B Ha pesynbratu po-
3paxyHKY OI[IHEHO 3a JIOTIOMOTOI0 BeJIMYMHHU 3MiHH BiIHOCHOI BUTPATH B KiHIIEBOMY Iepepisi 30ipHuKa
1 y3araJpbHEHOTO mapameTpa 30ipHO1 1peHu 4, SKUii BpaxoBye 1i KOHCTPYKTHBHI 1 (QUTbTpaIliiiHi Xapak-
TepucTUkd. OTpUMaHi PO3paxyHKOBI GOPMYNIH TOCUTH HPOCTi 1 3py4Hi Y BUKOPUCTaHHI. 3alponOHO-
BaHa METO/IMKA JIO3BOJISIE BU3HAYUTH MEXI, B SIKHX MOJKHA KOPUCTYBATHCH JUISl PO3PaXyHKY JIPEHAKHUX
TPYOOIPOBO/IIB CIPOLIEHUMH 3AJICKHOCTSMH, SIKi PEKOMEHTYFOThCS [l 3aCTOCYBAHHSI IIPH TOPU30OHTA-
JHHOMY PiBHI IPYHTOBHX BOJ Ha MaiinaH4uky Meniopauii. [Ipu oMy ozpasy BU3HaYaeThCs MOXHOKA,
10 BHOCUTHCS B PO3PAXyHKH B pe3yJIbTaTi MPUUHATOTO CripolneHHs. [ infocTpalii oTpuMaHux 3aie-
JKHOCTEH B po0OOTI MpUBEIEH] BiANIOBIIHI rpadiky.

KuarouoBi ciioBa: 30ipHHIA qpeHKHUN TPYOOIIPOBIT; TipaBIidHui KOoeillieHT TepTs; KoedimieHT ¢i-
neTparii; GiapTpaniiHuii ommip; piBeHbh IPYHTOBHX BOJI; 3MiHHA BUTpaTa PiAMHU.

BCTYII KUIBKICTh TEOPETUYHHUX 1 €KCIIEpUMEHTAIIb-
HUX poOiT [5-8]. Po3paxyHKy * naHUX Tpy-
OOTPOBO/IB, IO MPAIIOIOTH MPU HASIBHOCTI
noxwity PI'B, 3 Hamoi Touku 30py, mpui-
JIEHO HEJOCTaTHhO yBAaru.

Sk BigoMoO, /U151 3HUXKEHHS PiBHSI IPYHTO-
BUX BOJl Y BCTaHOBJIEHUH TEpMiH 1 CTBO-
PEHHS ONTHUMAJIBHOTO BOJIOTICHOTO PEXUMY
IPYHTY AJii BUPOILYBaHHS CLIbCHKOTOCIIO-
JapchbKOi TMPOJYKIIi 3aCTOCOBYETHCS CHC- META I METOAN
TeMa MeniopaTuBHUX 3axoiB [1-4]. ['omoB-
HUM €JIEMEHTOM TaKOi CHCTEMH € Mepexka
NPEeHaXHUX TPyOOIPOBOIB, B TOMY CKJIaJl
THX, 10 TMPAIOIOTh B HAMIPHOMY DPEXHMI.
[Ipn npomy, B 3aJ€XKHOCTI BiJl MICLIEBHX
YMOB, PiBeHb I'PYHTOBUX BOJ MOXe OyTH K
TOPU30HTAJILHUM, TaK 1 MaTH IEBHUI MOXUIT
BIJIbHOI MoBepxHi. Po3po0iii HamipHuX ape-
Ha)XHUX TPYOOIPOBO/IIB, SIKI IPAIFOIOTH TIPH
TOPU3OHTAIILHOMY PpIiBHI TPYHTOBUX BOJ
(PI'B)  npucBsueHO  NOCHUTh  BEIIUKY

Meroro maHoi poOOTH € BHU3HAYEHHS
YMOB, IIPU SKUX Y BHIQJKY HasBHOCTI IO-
xuty PI'B, MokHa KOpUCTYBaTHCh METOIU-
KOIO /ISl pO3paxyHKY OCHOBHUX TiipaBiliy-
HUX XapaKTepUCTUK HaMipHUX 301pHUX Ape-
HOXHUX TPyOONpPOBOJIB MpHU HOro BiACYT-
HocTl. BaxumBuM pe3ynabTatoM aaHoi po-
00TH € BU3HAYCHHS BEJIMUMHU ITOXUOKH, KA
BUHUKA€E TAKOMY BUIAJKY.
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PE3YJIBTATHU TA ITIOACHEHHA

Cxema poboTH HaripHOTO 30ipHOTO Ape-
HQ)KHOTO TPYOOINPOBOJIY TMpPH HAsIBHOCTI
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MOXUJIY TMOBEPXHI IPYHTOBUX BOJ TIPUBE-
JieHa Ha puc. 1.
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Puc. 1. Cxema poOOTH TOPH30HTATIBLHOTO 30ipHOTO JPEHAKHOTO TPYOOIPOBOAY MPH

HasBHOCTI moxmity PI'B

Fig. 1. Scheme of the horizontal collecting drainage pipeline operation in the presence

of the ground water level slope

Po3paxyHok nmapamerpiB 30ipHUX JpeHa-
JKHUX TPYO, K1 IPOKJIa/IEHI B TAKUX YMOBaX,
3HAYHO CKJIQJHIIIMKA Y MOPIBHAHHI 3 po3pa-
XYHKOM TpYO, 1110 TPAIIOIOTh PU TOPU30H-
TJIBHOMY pIiBHI IPyHTOBMX BojA. OJHaK,
kot noxwi PI'B He3HauHMi 3a BEIMYHUHOIO,
HOro BIJIMBOM Ha NapamMeTpu IOTOKY B
npeni moxna 3HexTyBatu [9]. IIpu 1pomy
00’eM HEOOXITHUX PO3PAXYHKIB CYTTEBO
3MEHUIYEThCS B MOPIBHSAHHI 3 PO3PaXyHKOM
TpyOOINpPOBO/IIB, SIKI MPALIOIOTH TPHU HasIBHO-
CT1 MOXUJIY TOBEPXHI IPYHTOBUX BOJ, IPO-
KJIaJIeH1 3 IOXUJIOM.

be3ymMoBHO, mpH TakoMy CHpOIIEHHI B
PO3paxyHKH BHOCUTHCS MTEBHA TIOXHOKA, Be-
JUYUHY SKOI 3BHYAfHO HEOOXiJHO OIliHIO-
BaTH. Hibkdye NpOTNOHYETHCS METOAMKA 3a
SIKOIO MOYKHA OIIIHUTH 11 BEJTMUUHY.

3a KpuTepil OIIHKKM NpUHMEMO BEJH-
YUHY BUTPATH B KIHIIEBOMY mepepisi 30ip-
HOT0 HaripHoro Tpy6omnposoay. [lpu nsomy
MaKCHUMajbHEe 3HAUYEHHS MOXWIIYy MOBEPXHI
PI'B npu sikomy, HE NEPEBUILYIOUHN 3aaHy
JIOIyCTUMY MTOXUOKY O y BU3HAYCHHI KiHIIe-
BOI BUTpaTH, TPyOHU MOKHA PO3pPaxOBYBaTH,
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SIK TOPU30HTAJIbHI, Oy/1eMO Ha3UBaTH IPaHU-
YHHUM ITOXHIIOM Lp.

IIpu 3Ha4YEHHSX peanbHOrO MOXWILY, IO
NepeBUIy€e rpaHuuHuil (I>1), Tpyou ciifg
BITHOCUTH JI0 MOXUJIBHUX, JUIS SIKUX HEXTY-
BaHHSM BIUIMBY MOXWJIY Ha TAPOJMHAMIYHI
XapaKTepUCTUKH MOTOKY B IPEH1 HETIPUITYC-
tumo. Ilpu | < I, — TpyOu Oynemo BijHO-
CUTH 10 MAJIONOXWIBHUX 200 TOPU30HTAIb-
HUX, IS IKMX BIUIMBOM ITOXUJTYy MOYHA 3HE-
XTYBAaTH.

[Tpuiimemo, 110 U1 IPeHaXHOTO TPyOo-
MIPOBOAY BIUIMBOM IMOXWJIY MOHA 3HEXTY-
BaTH, SIKII0 BUKOHYETHCSI yMOBa

Q.; £Q.(1-3), @)

ne Q.; — BHTpaTa B KiHIII 30ipHOTO JpEHaXK-
HOTO TPyOOIIPOBOAY, KU MpaIIOe Py Ha-
sBHOCTI TToxmwiy PI'B; Q. — Te x came ms
30ipHOTO APEHAXHOTO TPYyOONpPOBOAY MpHU
TOPU30HTAILHOMY pPiBHI MOBEPXHI I'PYHTO-
BUX BOJ; O — 3a/laHa JIOIMyCTUMa BEIMYMHA
MOXHOKH (JI0J11 OJTMHUIII), IKOO MOKHA 3HE-
XTyBaTH NPU BU3HAUYEHHI BUTPATU B KiHIlE-
BOMY TIepepi3i 30ipHHKA, IO MPAIIOE TPH
HasBHOCTI moxwiay moBepxHi PI'B, 'y



lMpobaemu sodonocma4vaHHs, 800o8idsedeHHs ma 2idpasniku, sun. 40, 2022

MOPIBHSHHI 3 BUIIAKOM, KOJH BiH OyJe ro-
PHU30HTAIBHUM.

Buxopucrasmu MiJCTaHOBKY
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3asiexHICTh (1) B 6€3po-

@)

ne Q 1V —Butpara i cepeHs MBUAKICTD
PyXy BOAM B JIOBUIBHOMY TI€pepis3i TpyOu;
() — mTo1Ia BiNOBITHOTO TOMEPEYHOTO T1e-
pepizy TpyOou.

Benuuuny \7,”. B CITiBBiHONICHHI (2) Ta-
KOX MOXXHAa TPaKTYBaTH SIK MaKCHUMAalIbHO
MOJKJTUBY BIJJHOCHY IIIBHJIKICTb, SIKa MOXE B
OyTu B KIHIIEBOMY Iepepi3i HECKIHUEHHO
JIOBIOTO JIPEHAXXHOTO TPYOOIPOBOAY IpH
HasiBHOCTI moxmity PI'B (1#£0).

3BijicH, BETUYMHY JOITYCTUMOI MMOXUOKH
B 0€3p0O3MIpPHOMY BUIJISI/II OTPUMAEMO:

3)

BennuuHy BiIHOCHOT IIBUAKOCTI B KiHIIe-
BOMY Iiepepi3i 301pHHMKa ITPU HAsBHOCTI IO-
xuity PI'B Mo’kHa BU3HA4UMUTH 3 KyOiduHOTO
PIBHSIHHS BUJLY, OTpUMaHOTo B po6oTi [10]
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Bennunna BiZHOCHOI HMIBHIAKOCTI B KIHII
JPEHaKHOTO TPYOOIPOBOY Y BUIAJKY ToO-
pusoHTansHoro PI'B mpu mpomy Bu3Haua-
€TbCS 13 CHIBBIHOIICHHS:
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3anexHicTp (7) micis HeCKJIaaHUX Tepe-
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BpaxoByroun ocTaHHI CITiBBITHOIICHHS
BEJIMYUHY TPAHUYHOTO MOXWIY [, MOXHA
PO3paxoByBaTH 3a 3AJICKHICTIO:
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BIUIMBOM TOXHJY PiBHSI MOBEPXHI IPYHTO-
BUX BOJ (B MeKax NPUMHATOT MOXUOKHU ) Ha
XapaKTepUCTUKH POOOTH 301pHOTO ApeHaXk-
HOTO TPYOOTIPOBOIy MOYKHA 3HEXTYBATH.

I HaBmaku, npu
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MOXMWJI Tpeba BpaxoByBaTH.

Ha puc. 2 nmpuBeneHi BimnoBinHi rpadi-
yHi iHTepnperaiii ymoB (10) i (11). Ha
HBOMY 10 OCi abcIHC BiKIaJeHa BETUIHHA
napametpy E, skuii BpaXxoBYe€ TiipaBiiyHi 1
¢biapTpaliiiHl XapaKTepUCTUKU JPEHH, a Ta-
KO>X ITOXWJI PIBHS MOBEPXHi IPYHTOBUX BOJI.

BUCHOBKHU TA PEKOMEH JAIIIT

B po0oTi Ha OCHOBI ITPOBEACHOTO aHANI3Y
nudepeHLIHHNX PIBHSIHb, 1110 OIUCYIOTh PyX
piaiMHU B HamipHUX 30IpHUX JPEHAKHUX
TpyOOIPOBOIaX, sKi MPAIIOIOTh TIPH HasB-
HOCTI TOXWJIY piBHS I'PYHTOBHUX BOJ,
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Puc. 2. I'padik 1u1a BU3HAYeHHS TPAaHUYHOI Be-

myuay noxuiy (10), (11): 1-
6=0,01;2-6=0,03;3-6=0,05, 4-
$=0,07;5-6=0,1;6-6=0,15; 7-—
5=0,2

Fig. 2. Graph for determining the limit slope
value (10), (11): 1 -6=0,01; 2

-0=0,03;3-6=0,05,4-6=0,07; 5—
0=0,1;6-06=0,15,7-6=0,2

pPO3pO0JIEHO METOJMKY BH3HAUEHHS BeEIH-
YHHHA TIOXHOKH, sIKa BUHUKAE TIPH PO3paxy-
HKY BUTpPaTH B KIHIIEBOMY Iiepepisi, B mopi-
BHSIHHI 3 pe3ylbTaTaMd OTPUMAHHMHU 3a
CHPOILEHO0 METOIUKOIO. JIJIs OIIIHKHM OTpH-
MaHUX PE3yJIbTaTiB MPUBEIECHO BIJIMOBIIHI
rpadiku.
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Assessment of the slope influence on the pressure collecting drainage pipelines characteristics
Andriy Kravchuk, Oleksandr Kravchuk

Abstract. A methodology for assessing the influence of the error value, which is included in the calcu-
lations of pressure drainage pipelines in the case of a groundwater surface slope, is proposed in the
paper. It is based on the previously obtained solutions of the system of differential equations describing
the liquid movement with variable flow rate in pressure drainage pipelines that operate at the horizontal
level of the groundwater surface. The analysis is presented in dimensionless form. The influence of the
groundwater level slope on the calculation results is estimated using the value of the relative flow vari-
ation in the end section of the collector and the generalized parameter of the collector drain A, which
takes into account its design and filtration characteristics. The obtained calculation formulas are quite
simple and easy to use. The proposed method allows to determine the limits within which simplified
dependencies for the calculation of drainage pipelines can be used, which are recommended for use at
the horizontal groundwater level on the land reclamation site. At the same time, the error introduced
into the calculations as a result of the adopted simplification is immediately determined. Corresponding
graphs are presented in the paper to illustrate the obtained dependencies.

Keywords: collecting drainage pipeline; hydraulic friction factor; hydraulic conductivity; filtration re-
sistance; groundwater level; variable flow rate.
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