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A.M. KANMKOXXKHUW, kaHamaaT TexHiYHUX HayK
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MonTaBCbKMI HaUiOHANbHUI TEXHIYHUI YHiBepcUTeT iMeHi KOpia KoHapaTioka

OUIHIOBAHHA BIANOBIAHOCTI TABJIULb MNAPABIIIYHOIO PO3PAXYHKY
BOAOBIABIAHUX TPYB CYYACHUM MATEPIAJNIAM TPYB

PosansHymi  ocobnueocmi  po3paxyHKy KaHani3auilHux Mepex 3a
0oromozoro pisHuUx gpopmyr i mabnuup [2, 3, 4]. lNpoaHanizoeaHo dimempu mpyo6 i
IX HaroeHeHHs Mpu reeHUx eumpamax cmiyHoi eodu. [ns criecmasreHHs
mabnuub 2idpasrniyHo20 po3paxyHKy 80008i08IOHUX MEPEX MPOBEOEHI NpaKmMuyYHi
po3paxyHKU Mmepexi 80008i08e0eHHS Marsioeo Micma, sIKe po3mauwosaHe Ha
mepumopii YkpaiHu ma 3pobsieHO 8UCHOBOK Wo000 yOOCKOHasleHHs mabrnuupb
2idpasniiyHo20 po3paxyHKy KaHanizauiHux Mepex 8 3anexHocmi 8i0 Mamepiany
mpy60orpoeody.

© Kamoxuuit A.Il., 3yopuuesa JIJI.,

2016 149



KnwouyoBi cnoBa. BOAOBiABiAHA Mepexa, CTidHa Boaa, rigpaBnivYHUN
pO3paxyHoK, Tabnuui rigpaBnidyHOro po3paxyHky, giameTpu, Tpyou.

PaccmompeHbl ocobeHHocmu pacdema KaHasiu3aUyuoOHHbIX cemel ¢
MOMOWbK pasnuyHbix opmyn u mabnuy [2, 3, 4] [lpoaHanu3uposaHbl
oumempom mpy6 U UX HarofHeHUs fnpu orpeodesieHHbIX 8bimpamax CMmMoYyHoU
800bl.  [ns  conocmaseneHus  mabnuy — 2udpasniu4eckoz2o  pacdema
godoomeodswux cemel  nposedeHbl  fpakmuyeckue  pacyembl  cemu
800oomeedeHuUsT Mario2o 2opoda, pacriofioXXeHHO20 Ha meppumopuu YKpauHb! u
cdesaH 8b1800 OMHOCUMEIbHO ycoseplweHcmeosaHus mabnuy 2udpaesnuyeckKkoao
pacyema KaHa/u3auyUOHHbIX cemel 8 3asucumocmu om Mamepuarsna
mpy6ornpoegoda.

KnioueBble cnoBa: BOOOOTBOAsLWLAS CETb, CTOMHas BoAda, rMapaBnnyeckuin
pacxopn, Tabnuubl rmapaBnnUYecKoro pacyeTta, gnaMmeTpsbl, TPyObl.

The article describes the features of the calculation of sewer networks using
a variety of formulas and tables [2, 3, 4]. Pipe diameters and analyzed their filling
under certain vytratah wastewater. For comparison tables hydraulic calculation of
drainage networks conducted practical drainage network calculations of a small
city, located on the territory of Ukraine and the conclusion regarding the
improvement of tables hydraulic calculation of sewer networks, depending on the
pipeline material.
Key words: sewerage networks, wastewater, hydraulic calculation, tables of
hydraulic calculation, diameter and pipes.

NMocTtaHoBKa npobGnemu. Npu NpoeKkTyBaHHI BOOOBIABIOAHMX MepeX, Micns
TpacyBaHHs, BIgNOBIganNbHUM eTanoM € rigpasniyHMMA po3paxyHoK. Big Toro,
HaCKiNbKM [OOCKOHANo BWKOHAHWM rigpaBnidHUA  po3paxyHOK Ta nigibpaHi
MaTtepianu Tpyb, 3anexuTb ynopsiakosaHa poboTa Bei€l kaHanidauinHOT CUCTEMN.

AHania ocTtaHHiX pocnimkeHb Ta nyo6nikauin. KowTopucHa BapTicTb
Mepexi BOOOBIABEOEHHS 3anexuTb Big Bubopy Tabnuub rigpaBniyHOro
po3paxyHKy BogoBiABIiAHOI mepexi [7,196]. MNosBa cyvacHux maTepianis Tpy6
notpebye 3miH y Tabnuusx rigpasniyHOro po3paxyHKy BOAOBIABIOHUX Mepex
[8,35]. EkcnepumeHTanbHi Ta aHaniTMYHI  NIATBEPLXKEHHS  edeKTUBHOCTI
3aCTOCyBaHHA HaMbinbLL NOWMpeHnX Tabnuub rigpaBnivyHOro po3paxyHkKy nogaHo
B opkepeni [9,44].

BuaineHHa He po3B’A3aHUX paHiwe 4YacTuH npobnem. CyyacHun cTaH
CUCTEM BOAOBIABEAEHHA Ta nosiea Tpyb i3 HOBUX MaTepianis noTtpebye
yOOCKOHarneHHs MeToAiB rigpaBniyHoOro po3paxyHkKy Ta BHECEHHSA OedAKUX 3MiH B
Tabnuui rigpaeniyHOro po3paxyHKy Ta OO0 HOpMaTuBHOI nitepatypu. Lle nutaHHa
pO3rNafaeTbCa i BUPIWYETbCA Yy CBIiTNI 3HWKEHHA BapToCTi OydiBHMUTBA W
eKcnryaTauil cuctemM BOOOBIOBEAEHHS.

MeTta crtatTi. 3aBoaHHAM UbOro aHanisy € po3rnag MOXMAMBUX TEeXHIYHUX
pileHb Ans 3abe3neyeHHs OBrpyHTOBAHOro NPOEKTyBaHHS abo PEKOHCTPYKLUIiT
MepeXxi BoaoBigBeAEeHHS.
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Buknag ocHoBHoro matepiany. [igpasniyHMi po3paxyHOK BOAOBIABIOHOI
MepexXi BUKOHYHOTb AN BU3HAYEHHA JiameTpiB Tpyd Ons TpaHCNoOpTyBaHHA
CTIYHOT PianHW, yXUniB, LUBNAKOCTI TeYil Ta CTYNeH HanoBHEHHS TpybonpoBoaiB.

Ana rigpaBniyHOro po3paxyHKy KaHanidauinHUX Mepex BUKOPUCTOBYHOTHCSH
dopMynun ansa piBHOMIPHOrO pyxy piavHu. B pesynbTaTti po3paxyHKy NOBUHHI 6yTu
BU3HAYeHi HACTYMHi HEBIQOMI:

- piameTp Tpybonposoay KaHanisauii, d;

- CepefHs WBMAKICTb NOTOKY V B KaHanisauinHin Tpyoi;

- rigpaBnivyHun yxun i,

- CTyniHb HanoBHeHHs h/d, ae h — BucoTa CTiYHOI Boau B TPYOi.

[na po3paxyHKiB 3anexHo Bif MOCTaBMEeHOro 3aBOaHHS BUKOPUCTOBYIOTHCA
ABi HeBiAOMMX BenuuuHW. HanvacTiwe ue CTyniHb HamnoOBHEHHS i rigpaBnivyHum
yXun.

[Ana egekTuBHOI pobOTM CaMOMNMBHOI KaHanisauii maoTb 6yt goTpuMaHi
Aeski ymoBu. HaWronopHIWO 3 HUX € HEMNOBHE 3anoBHEHHA KaHanidauinHol
cuctemn. Tobto Tpybu He NOBMHHI BYyTM HanoBHeHi BwepTb. [eska 4vacTuHa
NPOCTOPY MOBWHHA 3anuwiaTucs BiNbHOW. Taka BMMoOra nepegbadeHa TEXHIKOH
Besnekn. HagBHICTb AeAKOro NOPOXHBOro NPOCTOPY B TpybonposBoadax kaHanisauil
noTpibHa A1 MOXMMBOrO HaKOMUYEHHST OTPYNHUX, BUOYyXoHebe3nevyHnx Ta iHWmux
rasis. Takox BiflbHMM NPOCTip B TpybonpoBoai kaHanisauinHoi CUCTeMU LO3BOMSAE
BesnepeLlkogHO NPOXoaAUTN TBEPAUM i rabapuTHUM npegmMmeTam, sKi noTpanunun
Tyon. Tob6To BiNbHUM NpoCTip B TpybonpoBoAi — LEe CTBOPEHHA A04AaTKOBOI
NPOMNYCKHOI 30aTHOCTI Ha BMNAaAOK NiABULLEHHS PiBHA pPigMHM abo X iHLWOro BMICTy
KaHanisadlii.

BignoBigHiCTb CTyneHs HanoBHEHHs diameTpam Tpyb BkasaHa B Tabnuui 6
mpkepena [1,41]. Yum OBinblwe giameTp, TMM Binblue BenMyMHa MakCUMarbHOro
HaNOBHEHHSA TpyOu.

[na rapanTii HOpmanbHOI poboTM CcamMOnMMBHOI BOOOBIABIOHOI Mepexi
HeoOXxigHO Tak nigbupaTu rigpasniyHnn yxun Tpyou, wob 3abe3neunTtn pyx pignHm
3 CaMOOYMCHOIO LWBKUAKICTIO [1,41].

lNgpaBniyHMn yxun KananisauiiHnx Tpy® [O03BONSiE 34INCHIOBATU SIKICHUN
npoxig BMICTY KaHanisauinHol cucTeMu. AKWO [aHa BenuyuHa po3paxoBaHa
rPaMOTHO, TO MMOBIPHICTb 3acMidyeHHs1 TpybonpoBoay MiHiManbHa. [1aHui dakTop
BaXxnmeum ans 6e3nepebintHoi poboTun BCiEi cuctemu.

Mpwn rigpaBniyHOMY poO3paxyHKy KaHanisauiMHOl CUCTEMU  BaXKnMBO
AoTpumMmyBaTUcs geskux npasun. Bea ginsaHka Tpybonposoay noBuvHHA OyTu Mo
MOXIMBOCTI MakcMmaribHO piBHOMIipHOW, 6e3 6yab-akux nepenagis BuUCOT.
LIBMAKICTE NOTOKY Ha HACTYMHIW AinsHUi noBuHHa OyTu piBHOW abo pgello
GinNbLLOD HiXXK Ha nonepenHin AiNsHUi, WO 003BoNsAe 3abeanedyBat CaMOOYMCHY
3[0aTHICTb KONEKTopy.

Bci Ui po3paxyHKM He TiNbKW CKNagHi i BUMaratoTb BUTPAT 3HAYHOI KiNbKOCTI
yacy i TpydoBMX pecypciB. a e i eBPUCTUYHOro nigxoay NpoekTaHTa OO pPilleHHs
3agau.
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[na BupiweHHs gaHoi npobnemu 1M onTuMisauil NPOAYKTUBHOCTI pO3yMOBOI
npaui, ©6ynu cknageHi cneudianbHi Tabnuui Ans  rigpaBniYHOrO PO3paxyHKy
BOAOBIOBIOHNX MeEPEX, AKUMMN i KOPUCTYOTLCA NPOEKTAHTH.

Bci pospaxyHkoBi po60TK BeAyTbCA 3rigHO 3 BUMOraMu, siki npea’ siBNstoTbCA
npoektaHTam. Lli Bumorn cnpamoBaHi Ha po3pobKy npaues3gaTHO HaginHoi
BOLOBIABIOHOI MepeXxi.

[Ana nopiBHANbHOrO aHanidy obpaHo Tabnuui TpbOX PIi3HUX aBTOpIB
[2,156;3,53;4,44].

Mo-nepwe, Tabnuui BIgPI3HATLCA TWUM, WO MNpPUM OAHAKOBUX AiaMeTpax
pPEeKoOMEeHOYETbCSA AeLLO Pi3HMI CTYNiHb HAanoBHEeHHs (Tabn.1).

Tabnuuys1
MopiBHANLHI AaHi TAGNUYHMX 3HAYEeHb HAaNOBHEHb

3HayeHHs1 peKOMeHLOBaHMX HaANOBHEHb B Tpybax Ans nobyToBoi kaHani3auii
3rigHo gpxepena [ 2]

d, Mm 125 150-300 350-450 500-900 1000-2500

h/d 0,5 0,6 0,7 0,75 0,8

3HayeHHs1 peKOMEHLOBaHMX HaANOBHEHb B Tpybax Ans nobyToBoi KaHani3auii
3rigHo pxepena [ 3]

d, Mmm 110 125-250 280-400 450-900 1000-1200

h/d 0,5 0,6 0,7 0,75 0,8

3HayeHHs1 pekoMeH0BaHUX HanoBHeHb B Tpybax aAnd nobyToBoi KaHanisauii
3rigHo gpxepena [ 4]

d, Mmm 125 160-315 400 500-800 1000-1200

h/d 0,5 0,6 0,7 0,75 0,8

Hani po3rnsagaemo BigMIHHOCTI Y MeToAMLI PO3PaxyHKYy.

Tabnuui [2,156] cknageHi 3a dopmyrnow akagemika [1aBnoBCbKOro Ans
3HayeHb KoediuieHTa LWOPCTKOCTI CaMOMSIMBHUX KOJIEKTOPIB, $Ki BUKOHaHi 3
Kepamikm, 6eToHy i 3anizobetoHy n= 0,014 [2,3].

Hani Tabnuui [2,156] po3paxoBaHi 3a popMyramMmu HacTynHUMn popmynamm
NpW 3HaYeHHi 3aranbHOro NnonpaBoOYHOro KoediuieHTa k’=1, Wo npu3BoauTb OO
3aBULLEHMX 3HAYEHb BUTPATHU i LUBUOKOCTIi ab0 3aHMKEHUX giameTpiB Tpyb, 3a sKux
MOXYTb BUHUKATWN aBapinHi cutyauii [5,121].

BigHocHa wBMAKICHA XxapakTepucTuKa, WO 3anexuTb Bid CTyneHs
HaNOBHEHHSA Tpyou

B=k {ﬂju’“.
i
Wenakictb pignHn y TpyoOi
v =BW_/i,
ae W, — wBnakicHa xapakrtepucTtuka Tpyou npn HanoBHEHHI BLLEPTb.

Tabnwuui [3,53] cknageHi came ans caMonsIMBHUX TPyOONpPOBOAIB, BUKOHAHMX
i3 nnacTmacoBux Tpy6.

Mpu cknagaHHi Tabnuub BUKOpUCTaHi hopMyIu:

q=w-v,

i=[4,/(4R)]- [v*/(29)],
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ae i — rigpaBniYHUA yxun; g — NPUCKOPEHHS BINbHOTMO NagiHHS, m/c?; A -
koedilieHT rigpaBniyHoOro TepTta Tpyo:
ﬂ"r[ = K ) ﬂ’I:‘!

ae A_— koediuieHT rigpaBniyHOro TepTsa rnagkux Tpyo.

A_npu Re < 100 000 cnig Bu3HayaTu 3a popmyrnoto bnasiyca.

A_=0,3164/Re"**
Mpn Re < 100 000 - 3a popmynoto MNpanartna-Hukypaase.
% =2 1g(Re,/2_) — 0,8.

Ana cknagaHHa Tabnuub [4,44] 3a OCHOBY B3ATI Ti XX hopMynn, WO i Ans
cknagaHHa Tabnuub [3,53]. lNpoTe ygoCKoOHaneHi y BU3HA4YeHHi koedilieHTa
rigpaBniyHoOro TepTa MnacTMacoBux TPyO Npu HEBENUKUX HamnoBHEHHAX. 3a
OCHOBY B3ATi XapakTepuCcTUKn pyxy pianHu came y Tpybax «Kopcicy.

q=wv

_ A

4R 2g’

A, =K-4_

Re =v-4R/v,
Je v — 3HA4YeHHs KIHETUYHOI B’A3KOCTI piguHW. Lle 3HaveHHs 3anexuTb Big
TemMnepaTypu CTiYHUX BOL. Hanpwuknag, npu Temneparypi 20°
v =1,03-10"°M%/c. KoedilieHT rigpaBniyHOro TepTs ANS 30HW [iApaBmhivHO
rnagkux Tpyo npu TypOyneHTHOMY pycCi piguHM BU3HA4YaeTbCs 3a (POPMYIIOH
Bnasiyca.

[na cniBctaBneHHs Tabnuub rigpasfiyHOro pos3paxyHKy BOOOBIABIOHMX
Mepex NpoBefeHi NpaKkTUYHI po3paxyHKN Mepexi BoAoBigBeLEeHHS Marnoro Micta,
sIke po3TalloBaHe Ha TepuTopil YKpaiuu [7,195]. HaceneHun nyHKT cknagaetbca 3
2-0X paWoHIB, sIKi BiOPI3HAIOTLCSA KINbKICTIO XUTeniB Ta CTyneHem GnaroycTpoto.
Cuctema kaHanisauii posginbHa. NobyToBi i NPOMUCNOBI CTiYHI BOAM CKMOAKTLCS
B OOHY KaHanisauivHy Mepexy. [0noBHMM KONekTop noAda€e CTiYHy BoAy Ha
rofIoBHY KaHanisauinHy HacOCHY CTaHLito, Aani Ha KaHanisauinHi oYnCHi cnopyau.
BukoHaHO TpacyBaHHA BOAOBIABIAHUX Mepex. [igpasniyHMiA  pO3paxyHoK
BOOOBIABIOHOI Mepexi BUMKOHaHWA 3a [OMOMOrol KOMMIOTEPHOI nporpamm
Microsoft Excel. Bca mepexa obpaxoByBanacs Tpu pasu 3a pisHuMn Tabnuusamm
[2,156;3,53;4,44]. Y Tabnuui 2 nokasaHo 3icTaBneHHs giameTpis Tpyb (d), yxunis
BOOOBIABIOHOI Mepexi (i) Ta rmumbuHu 3aknagaHHa (h) Ha npuknagi ronoBHOMO
konektopy 0—9 BigHOCHO BUTpaTK CTiYHOI BOAM [8,33].
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MopiBHANLHI AaHi TAGNMYHUX 3HAYEeHb
niameTpiB, yxuniB Ta rmMbuHuU 3aknagaHHAa Tpyo

Tabnuys 2

Ne | ButparTa, [4] [2] [3]
3/n n/c
d,mm i h,m dmm | | h,m dMmm | | h,m

0-1 17,33 250 4 1.922 250 5 1922 | 200 | 5 | 2.128
1-2 41,76 315 | 3,2 | 3.718 350 3 | 4016 | 315 |3.2| 4.177
2-3 82,55 400 | 2,5 | 5.070 400 3 | 5253 | 450 | 2.2 | 5.524
3-4 | 111,90 500 2 5.593 500 2 | 5756 | 500 | 2 | 5.940
4-5 | 127,26 500 2 3.173 500 2 | 3.415 | 560 |1.8| 3.547
5-6 | 193,31 500 2 3.903 600 2 | 4302 | 630 |1.6| 4.260
6-7 | 216,27 630 | 1,6 | 3.394 700 | 15| 3.689 | 630 | 1.6 | 3.672
7-8 | 399,62 800 | 1,3 | 5.727 800 | 13| 5.828 | 800 |1.2| 6.264
8-9 | 399,62 800 | 1,3 | 4.910 900 |1.1| 5.089 | 900 |1.1| 5.524

Binbw getanbHi pesynbTatn OCNIAKEHHS BUKNaaeHi B [8,33].

BucHoBKM:

Bci Tabnuui po3paxoBaHi 3a hopMyniammn piBHOMIPHOrO pyxy piauHu. MNpoTe B
Tabnuusx [2,156] ons pospaxyHKy ANs CaMOMSIMBHWUX KOMEKTOPIB MPUAHATUIA
KoediuieHT wopcTkocTi n =0,014. TobTo gaHi Tabnuui OOUINTbHO BUKOPUCTOBYBaATU
npu 3acTOCyBaHHi KepaMiyHuX, OeTOHHMX 4M 3anizobeToHHMX Tpyb Aansa
BOLOBIABIOHOT Mepexi.

Tabnwuui [3,53] po3paxoBaHi 3a opMynamu Npy BUKOPUCTaAHHI KoedilieHTa
LWOPCTKOCTI Anga nnactmacosux Tpyb. OTxe, KopucTyBaTtucs UMK Tabnuusmu
noTpibHO Npn NobyaoBi Mepexi 3 NnacTMmacoBux Tpyo.

Tabnwuui [4,44] yoocKkOHaneHi y BU3Ha4YeHHi KoeqilieHTa rigpasfiyHoro TepTs
nnacTmacoBux Tpyb npu HeBeNMKMX BUTpPaTax. 3a OCHOBY B3SITi XapaKTEpPUCTUKN
pyxy piauHu came y Tpybax «Kopcic». To6To gaHi Tabnmupb gouinbHo obupaTtn npu
pO3paxyHKy CUCTEMW BOLOBIABEAEHHA SAKY MnaHyTb GyayBatu i3 rodppoBaHuMx
KaHanisauinHmx Tpyo cipmn «Kopcicy.

3anponoHoBaHo B HOBiM pepakuii mkepena [1,210] BHECTU YTOYHEHHS |
BpaxyBaTu, WO CydacHi maTepianu BoOOBIABIOHMX TPyO NoTpebytoTb BHECEHHS
3MiH 0 KNnacu4Horo rigpasniyHOro po3paxyHky.

HaBepeHi pekomeHgauil ©OaxaHo BpaxoByBaTM MNpU MNPOEKTYBaHHI Ta
PEKOHCTPYKLIT Mepex BOA4OBIABEOEHHS.
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O.M. KBAPTEHKO, kaHangaT TeXHiYHNX Hayk
HauioHanbHWI yHIBEpCUTET BOAHOIO rocnogapcTea Ta NpUpoaOKOPUCTYBAHHS,
M.PisHe

IHTEHCU®IKALIISA POBOTU CTAHLIN 3HE3AJI3HEHHA BOAU, AKI
NMPALIOIOTb B FPABITALIMHOMY PEXUMI

[lposedeHO aHania cy4acHo20 cmaHy cmaHUyil 3He3asni3HeHHs 80O0u.
PospobrnieHa knacucpikauyis memodie iHmeHcucpikayii ix pobomu, a makox
gu3Ha4yeHi onmumarnbHi  napamempu pH-Eh  cepedosuwa,  KpynHocmi
inbmpyro4020 3a8aHMakeHHs, weudkocmeu pinbmpysaHHs. 3a pe3yrbmamam
oocridxeHb HagseOeHi MexHOsI02iYHi cxemu ma obriaOHaHHS cmaHUuili Ha SIKUX
6ynu ernposadxeHi 3anpornoHogaHi Memodu iHmeHcugbikauii ix pobomu.

KnrouyoBi cnoBa: iHTeHcudikauia poboTK CTaHuin  3He3ani3HeHHs,
3anizobakrepii, 6iopeakTop, rigpoaBTomMmaTnyHa NpommBeka inbTPiB, CUGOH.
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