[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

OMO: Knowkos 0pt CREPIFIICTEPCTBO HAYKU Y BBICILIETO OBPA3OBAHUS

[lomxHocTb: PekTop

[ata nognucanus: 25.09.2026 10:35:24 POCCI/H\/JICKOI\/JI CDEI[EPAHHH

YHukansHbli nporpammibli knio€DenepaabHOE To¢yapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
3beb265d5d589e7f4c954946f3ad99ale70ac12 YUpPEKICHHUE BBICHIICTO 06pag()BaHH;1

«TIOMEHCKHUHW HHAYCTPUAJBHBIA YHUBEPCUTET»
CrpouTebHbIH MHCTUTYT

Kadenpa Bogocnabxenus
Y BOJIOOTBEICHUS

BOJOTBEJAEHUE

MeToauueckue yka3aHHs K BBIIIOJIHEHHUIO KypCOBOIO ITPOEKTA
no aucruruinae «BogooTBeneHue»
g ooydaromuxcs HanpasiaeHus 08.03.01 CtpourenscTBo
npo¢uias BonocHabxeHne u BOAOOTBEICHNE
Bcex Gopm o00yueHus

Cocrasutens 10. A. Heanmwuwiun,
KaHOuOam mexHu4ecKux HayK

TromeHn
™My
2020



BonooTBenenue: METOIMUECKUE YKa3aHUSI K BBIMOJHEHUIO KypCOBOTO MPOEKTa
no auctuiuimHe «BogooTBeaeHue» s oOydarontuxcs HampasieHus 08.03.01
CrpoutensctBo npoduiib BomocHadxkeHne u BogooTBeAeHUE Bcex Ghopm o0y-
yenus / coct. FO. A. VBaHwomuH; TroOMEHCKUN UHIYCTPUAIbHBIM YHUBEPCUTET.
— Tromens: U3natensckuit uentp bBUK, TUY, 2020. — 48 c. — Tekct: Hemno-
CpPEIICTBEHHBIM.

MeToauvecknue ykazaHds PacCMOTPEHbl M PEKOMEHJOBAaHbl K H3IaHUIO
Ha 3ace1aHuu Kadeapsl BOAOCHA0KEHUS U BOJOOTBEACHHUS
«28» okTs16ps 2020 roxa, mpotokoi Ne 3

AHHOTAIIUA

Meroandeckue ykazaHusi pa3pad0TaHbl Ha OCHOBAHWU pabodei mpo-
IpaMMBbI TI0 JUCHUIUIMHE BogooTBeeHNE 1711 00yJarouxcs HalpaBIeHUs
08.03.01 CrpoutensctBo npoduins BomocHabxeHne W BOJOOTBEIACHUE
BceX (popM 00yUueHMUs.

Metoauyeckue ykazaHUs COCTABJICHBI C YYETOM HM3MEHEHHH W J0-
MOJTHEHUM, BHECEHHBIX B JICCTBYIOIIME HOPMATHUBHBIE JOKYMEHTHI. [Ipu-
BEJICHBI AJITOPUTMBI OIPEJIEICHUS PACUETHBIX PACX0I0B CUCTEMBI, pacueTra
OBITOBOM M JOXKJICBOM CeTel KaHaJIM3alluM, YKa3aHWs IO BBITOJHEHHUIO
rpaduyeckoil 4yacTH MPOEKTa.

Meroandeckue yka3aHUsl COAEPKAT MPUIIOKEHUSI CO CIIPABOYHBIMU
JTAHHBIMU, TAOJUIIEI AJIS BBITIOJTHEHUST PACYETOB M CITUCOK JIUTEPATYPHI, HE-
00X0IMMOM TSI BBITIOJTHEHUST KYPCOBOTO IMPOEKTA.

[Ipemraraempie METOAMYECKHUE YKA3aHUS CITOCOOCTBYIOT Pa3BUTHIO Yy
oOy4aromuxcst mpopecCHOHATBHBIX KOMITETEHIUI:

— CIIOCOOHOCTHU BBINOJIHATH Pa0OThI [0 MPOEKTUPOBAHUIO CUCTEM BO-
JOCHA0>XKEHUS U BOJIOOTBE/ICHUS;

— CIIOCOOHOCTH BBINIOJHATH OOOCHOBAHHME MPOEKTHBIX PELICHUH CH-
CTEM BOJIOCHA0XKEHHSI U BOAOOTBEICHNUS;

— CIIOCOOHOCTH OPTaHMU30BBIBATH PAOOTHI MO TEXHUYECKOMY OOCTYKH-
BaHHIO, PEMOHTY, PEKOHCTPYKLIIMM M TEXHHUYECKOMY IEPEBOOPYIKE-
HUIO CHCTEM BOJOCHA0KEHHS U BOJOOTBEICHHUS.
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BBEJAEHUE

PocT HaceleHHBIX TYHKTOB, M WX HOBOE CTPOMUTENIBCTBO CBSA3aHO C
YCTPOMCTBOM HMH)KEHEPHBIX CHUCTEM BOJOCHA0KEHHUS M BOJOOTBEIEHUA. YPO-
BEeHb OJIarOyCTpOMCTBA HACEJICHHBIX IYHKTOB M, B YACTHOCTH, 3[aHUI ompe/e-
JSI€TCSl B 3HAUUTEIIBHOW CTENEHU UX TEXHUYECKUM COBEPIICHCTBOM.

PaznenpHas cucteMa BOJOOTBEJICHHUS — CUCTEMA, NMPU KOTOPOH yCTpau-
BAIOTCA JIB€ WM 00JIE€ CaMOCTOSATENIbHBIX KaHAJIU3AIMOHHBIX CETH: CETh JJIS
OTBEJICHUS XO35IUCTBEHHO-OBITOBBIX M YaCTH MPOU3BOACTBEHHBIX CTOYHBIX BOJ,
JIOTYCKaeMBbIX K COpOCY B CHUCTEMY TOPOJCKON KaHAIM3AIMHU; CETh ISl 3arpsi3-
HEHHBIX MPOU3BOJCTBEHHBIX CTOYHBIX BOJ, HE JOMYCKA€MbIX K COBMECTHOMY
OTBEJCHHUIO U OYMCTKE C OBITOBBIMU CTOYHBIMHU BOJAMH; CETh JIJISI OTBEACHHUS C
CENUTEOHBIX TEPPUTOPUIN U MIIOMIAJ0K MPEANPUITHIA T0KIEBOr0, TAJOro U IO-
JMBOMOEYHOI'O CTOKa, KOTOPBIN TMepesl cOpOoCcOM B BOAHBIA OOBEKT MOJIBEPraeTcs
ouncTtke [34].

B pamkax nucuurmuabel «BomooTBeneHuey» npu 00y4eHUH MO MpOpUITIO
«BonocHabxeHre 1 BOJOOTBEAECHUE, B MPOIIECCE BBIMTOJIHEHUS KypPCOBOIO MPO-
exrta 1o paszaeny «CeTu BOJOOTBEICHUs» Oyaylliue BbITYCKHUKH FOTOBSITCS pe-
1aTh 3a7]a49¥ B 00JIACTH OTBEJICHUS CTOYHBIX BO/I.

KypcoBbIM OpOEKTOM MPEAYCMOTPEHO MNPOECKTUPOBAHUE YIUYHBIX (XO-
3SIUCTBEHHO-OBITOBOM U JOXKJIEBOM) CeTel pa3fesibHON CHUCTEMBbI BOJOOTBEE-
HUSL.



1 COCTAB 1 OBBEM KYPCOBOI'O ITPOEKTA

KypcoBoli mpoekT cOCTOMT M3 pacyeTHO-IIOSICHUTENIBHOU 3aIllUCKU, IIPU-
MepHbIM 00BbeMoM 25...30 cTpaHull U rpaduuecKor 4acTd, BBIMOTHIEMON Ha
mucte ¢popmara Al (841x594).

[{ens KypcOBOTO MPOEKTUPOBAHMS — BBIPAOOTATh y OOYYArOMIETOCS MPO-
dbeccroHanbHBIC KOMIIETEHIIMA TIO TMPOCKTUPOBAHHUIO CETEH BOJOOTBEICHUS
HACEJICHHOT0 MYHKTA.

Copaep:xaHue MOSICHUTSIILHON 3aITMCKU:

3ananue; Coaepxxanue; Benenue; OcHoBHas 4acTh; 3akitoueHue; Cru-
COK HCTOJIb30BAHHOW JTUTEPATYPHI.

Bo BBeneHnu 00CyXIaeTcsi BaXKHOCTh PEIIAEMBIX B KYPCOBOM IPOEKTE
3a/1a4, MPUBOJIATCS OCHOBHBIE TEXHOJOTMYECKUE IMapaMETPhl CUCTEMBI.

B ocHOBHOM pazjiesnie KypcoBOTO MPOEKTa B COOTBETCTBUM C COJIEPKAHU-
€M JIaHHBIX METOJIMYECKUX YKa3aHU MPUBOISATCS pacdyeTbl 1 0OOCHOBAHUS MO
BCEM MPUHSATHIM PEIICHUSIM:

— TpPAacCUPOBKA CETEH XO35UCTBEHHO-OBITOBOM U JOXK/I€BOM KaHAIU3AIIUH;

— PpacueTHOE HaceJICHHE B pallOHax ropojia, CyTOYHbIE U paCUETHBIE PacXo-
Il CTOYHBIX BOJ PaliOHOB TOpoAa, KOMMYHAQJIBHBIX OOBEKTOB, OOIIe-
CTBEHHBIX 3/JaHUN U MPOMBIIIJICHHBIX MPEANPUATHN, PACUETHBIE PACXOIBI
CTOYHBIX BOJ| HA y4aCTKaxX CETU BOJOOTBEACHUS,

— HavaJbHBIC TJIYOWHBI 3aJI0)KEHUS U THUIPABIWYECKHE MapaMeTphbl ydacT-
KOB CeTH (quaMeTp, TUAPABIWYECKUN YKJIOH, HAIlOJIHEHHE, CKOPOCTH),
OTMETKH JIOTKA M TJIYyOMHBI 3aJI0’KCHHMS Hadajia W KOHIA JJIS KaKJI0TO
y4acTKa; BBITIOJIHIETCS pacyeT JIoKepa;

— IS TOKJEBOU CETH BOJAOOTBEICHHUS — PACcXOJIbl CTOYHBIX BOJ U THUIpaB-
JUYECKHUE TTapaMeTPhl KaXJI0TO y4acTKa CETH.

B 3akitoueHun XapakTepu3yercs CUCTeMa BOJOOTBEICHUS B LIEJIOM, IIPU-
BOJISITCS OCOOCHHOCTH CHCTEMEL.

B crnucke ucnonap30BaHHON JTUTEPATYphl OTPAXKAIOTCA JIMTEPATYPHBIE UC-
TOYHUKH, HA KOTOPHIE B MOSCHUTEIHHOMN 3aMMCKE UMEIOTCS CCHLIKHU.

Pa36uBky Tekcra Ha riaBel U naparpadsl, 0QOpPMIICHHE CCHUIOK Ha JIUTE-
paTypHbIE UCTOYHHUKHU, opopMieHHE TaOIUI] U (POPMYI CIENYyET BBIMOJIHATH B
coorBercTBUU ¢ ['OCT 2.105-95 [4]. Bce nucThbl MOSICHUTENBHONW 3alUCKHU CO-
MIPOBOXKAAOTCS paMKoi (cieBa — 20 MM, CBEpXy, CHHU3Y, ClIpaBa — 5 MM) C YKa-
3aHUEM HOMEPOB JIMCTOB U pacCMaTpUBAEMOI0 pasjena.

CocrtaB rpaduueckoit yactu (puc. 1.1):

— CXEMa XO3IMCTBEHHO-OBITOBOM M JOXKICBOHM KaHAJIIM3AIIMOHHOM CETH,
HAaHECEHHAas Ha IeHIUIaH ropojia ¢ yKa3aHUEM PACUETHBIX YYaCTKOB U HOMEPOB
y3JI0B, JUAMETPOB U JUIMH TPYOONPOBOJIOB, KOMMYHAIBHBIX U MPOMBIILICHHBIX
00BEKTOB, MECT PACIIOJIOKEHUS TUIOMIAIOK OYUCTHBIX COOPYKECHH, HACOCHBIX
CTaHIIM, JIOKEPOB, BBITyckoB B MaciuTade 1:10000;




— Tipo(HUIIM TIIABHBIX KOJIJIEKTOPOB XO3SHCTBEHHO-OBITOBOM CETH BOJOOT-
BEJICHUS U JOXKJEBOM ceTu B MaciuTabax: ropu3oHTalbHBI — 1:10000, BepTH-
KaeHBINA — 1:100;

— KOHCTPYKIHS (IO corjaco-
BaHUIO C PYKOBOJMUTEIEM) CMOT-
pPOBOTO WJIM TEPEmagHOTO KO-
1 4 Py 6 nonua (Tuia”, paspesbl) B Mac-
k5 ) mrabe 1:20 (1:25) ¢ npuBs3Koif K
- penbedy MECTHOCTH M COCTaBJIC-
HUEM cnerupuKanum
OCHOBHBIX 3JIECMEHTOB C Y4E€TOM

?
2 3 8 FOCTOB;
L= | ’7

— cneuudukanus Tpyodompo-
BOJIOB XO03AHCTBEHHO-OBITOBOU U
JI0KICBOM KaHaJIM3allu;

— DKCIUIMKauusg KOMMYHallb-
HBIX U TPOMBIIUIEHHBIX OOBEK-
TOB, & TaK)K€ OCHOBHBIE TEXHU-
YECKHUE TTOKA3aTEIN CUCTEMBI.

[Tocne nonyyeHus 3a1aHus
HEOOXOJIUMO MPOaHATU3UPOBATH
HUCXOJHBIE JAaHHBIE, 0CO00E BHU-
MaHue oOpaTUTh Ha Teorpadude-
CKO€ MECTO PACTOJOXKECHUS 00b-
€KTa, XapakTep TPYHTOB, YpO-
BEHb I'PYHTOBBIX BOJI.

Ilpesicoe, uem npucmynumeo K bINOJIHEHUIO paA30ea Kypco6020 NPoeK-

ma neooxooumo uzyuums mamepuan CIl, CHullog, yueonukoe u opyzoit nu-
mepamypuwl [34, 14, 15, 16, 18, 20, 22, 24].

Puc. 1.1. PekomeH1yeMass KOMIIOHOBKa
aucrta: 1 — 'eH. miaH HaceNIeHHOro MyHK-
Ta; 2, 3 — [Ipodusis rimaBHOro KOJUIEKTOpa
XO03SIMCTBEHHO-OBITOBOM M JOXKIEBOM Ka-
Hanmu3auuu; 4, 5 — Pa3zpes u mian Konaoj-
1a; 6 — Crnenuduxaiys TpyoOIpoBOJIOB U

AIIEMEHTOB KOJIOAUA; 7 — DKCIUIMKALIHS
KOMMYHaJIbHBIX 00BEKTOB; 8 — TexHuye-

CKHE MOKA3aTENN CUCTEMBI.

2 XO3MCTBEHHO-EBITOBASI CETh BOJJOOTBEJIEHUS

[IpeumyiiecTBamMu pa3faeinbHOM CHUCTEMBbl KaHAJIU3allUU SIBISETCS BO3-
MO>KHOCTb BO3BEICHUS B JIB€ OUEPEAN: B HaUajIe — XO3IMCTBEHHO-ObITOBAas CETh,
3aTeM, M0 MEpE Pa3BUTUSA TOpoja — JOXKIEBas, a TaKkKe OTCYTCTBUE pa3eiv-
TEJIBHBIX KaMep U JIMBHECITYCKOB, CPABHUTEILHO HEOOJIbINAss CTOMMOCTh OYHCT-
HBIX COOPYKECHUM.

XO03sIICTBEHHO-OBITOBAasl CE€Th BOJIOOTBEACHHS — CIYXHUT I TIpUeMa
CTOYHBIX BOJ OT HACEJICHHS, KOMMYHAJIbHBIX OOBEKTOB M OOIIECTBEHHBIX 371a-
HUN (00bEKTOB HHPPACTPYKTYPHI), @ TAKXKE 110 PA3PEIICHUIO IKCIUTYaTUPYIOIIEH
OpraHu3alMKi CTOYHBIX BOJI MPOMBIIIJIEHHBIX MPEANPUITHI, U UX TPAHCIOPTH-
POBKY 3a MpeeIibl HACEJIEHHOTO MMyHKTA.



2.1 TpaccupoBKa X031liCTBEHHO-0OBITOBOM CeTH BOJ0OTBEACHUS

[Ipu HauepTaHUM TPACCUPOBKU HEOOXOIUMO CTPEMHUTHCS K 00ECIICUCHUIO
CaMOTEYHOI'O JIBM>KEHMSI CTOYHBIX BOJ MO TpyOaMm Ha TEPPUTOPUHU BCETO Hace-
JEHHOTO MYyHKTa, a TaKK€ K MHHUMH3AIMH OOBEMOB 3€MIISIHBIX PadOT mpu
CTpPOUTENBCTBE ceTH. Kak mpaBuio, HampaBlIEHHE JABUKEHHUS CTOYHBIX BOJ B
TpyOax JOJHKHO COBIMAJIaTh C €CTECTBEHHBIM YKJIOHOM MeCTHOCTH. B Hanbonee
HU3KOM MECTE HACEJIEHHOIO ITYHKTa HAMEYAETCsl IJIaBHBII KOJUIEKTOP. Y INYHbIE
KOJUIEKTOPBI TPACCUPYIOTCS MO HAIMpPaBICHUI0O MAaKCUMaJIbHOTO YKJIOHA 3€MJIH,
NEPHEHANKYJISIPHO K TOPU3OHTANISIM, IO HAIIPABJICHUIO K TJIABHOMY KOJUIEKTOPY.
Crnenyer m30eraTh MHOTOKPATHBIX MEPECEUEHUI KOJUIEKTOpaMHU pPEK, OBpParos,
nopor. HadanpHble y4acTKH, MO BO3MOKHOCTH, JOJIKHBI UMETh MaIYIO JJIMHY.
Ha muiane ropoga kaHaldM3allMOHHYIO CETh HAHOCST YEPHBIMU JUHUSMU. ToJ-
[IMHA JIMHUY [TOKa3bIBa€T 3HAYMMOCTh KOJUIEKTOpa. J[1OKepbl U HAMOpPHBIE KOJI-
JIEKTOPBI BBIYEPUUBAIOTCS JBOMHBIMU JUHUAMU. OKOJIO HACOCHBIX CTaHLMUN IH-
mercs 'HC — rnaBHas HacocHas craniusi wiu PHC — pailonnass HacocHas
CTaHIMA (C yKa3aHUEM IMOPSAJIKOBOTO HOMEpPA CTaHIMK). MUHUMAIIBHOE PaccTo-
STHUE OT TPAHMIIbI KUJIOM 3aCTPOMKHM 1O HACOCHBIX CTAHIMW W OYUCTHBIX CO-
OpyXKeHUI HEO0XO0IMMO PUHUMATH 0 Tadmmie 7.1.2 [32].

B nosicCHUTENBbHYIO 3aMCKY IPUKIAABIBAETCS CXEMa TPACCUPOBKH, Ha KO-
TOPOM Tak)Ke JOJKHBI OBITh MOKAa3aHbl pa30MBKa Ha IUIOIIAIN CTOKA (paccMoT-
peHo B 1. 2.6), MECTOMNOJI0KEHHE KOMMYHAIbHBIX U MPOMBIILIEHHBIX OOBEKTOB,
BEJIMYMHBI UX PACUETHBIX PACXOJIOB C YKa3aHUEM TOYKU cOpoca B CETh BOJOOT-
BEJICHUS.

2.2 PacyerHOe HaceJIeHHE

PacyeTHbIM HaceneHUEM HAa3bIBACTCS YHUCIO JKUTENEH, KOTOpble OymyT
IIPOKMBATh B TOPOJAE WJIM HACEJIEHHOM ITyHKTE K KOHIy pacyeTHOro mnepuoia
(20...25 ner). [1nomanp KUI0M 3aCTPORKH KaXKIOTO pailOHa HAXOJAT CyMMUPO-
BAHWEM IUIOMIAJIEN KBApTAJIOB, MUKPOPANOHOB. PacueTHoe Hacenmenue N, yedn,
JUISL K&KJ0T0 paiiloHa ropoja HaXxoJAT B COOTBETCTBHUH C yKa3zaHusmH c. 19 [15],
c. 64 [20], c. 133 [22] mo dopmyse:

Ny =p; F; - B, (1

r7e p; — IUNIOTHOCTh HACEJICHUS [-TOTO pailoHa, 4ei/ra; F; — MIomaab KUJIoN 3a-
CTPOMKH i-TOTO paiioHa, ra; f — k03 PUIIMEHT, YIUTHIBAIOIINI 3aCTPOUKY KBap-
TaJIOB 3IaHUSIMA OOIIECTBEHHOTO HA3HAYCHUSI.

[TonyuyeHHOE 3HauYeHUE KaXJIO0ro paiioHa okpyrisiorT a0 100. s
HAXOXKJIEHUsI OOIel YHMCICHHOCTH HACEJICHHS, OKPYTJICHHBIE BEJIMYHMHBI CKJIa-
IbIBatOTCs. JlJIsI HEKOTOPBIX PAalOHOB PACUETHOE HACEIICHUE MOXKET IMTPUBOJIUTH-
C4 B 33/IaHUU.



2.3 CyTouHble pacxobl CTOYHbIX BOJ PaiilOHOB ropoaa

B cooTBeTcTBUM €O cTENEHbIO 01aroycTpoiicTBa npu y4ére paiioHa CTpo-
uTenbcTBa 1o tabnuue 1 [1] onpenensercs HopMa BOAONOTPEOICHUS (C yUETOM
N3menenns Ne 4 x CII 31.13330.2012) st kaxa0T0 pailoHa ropoja, YUCICHHO
paBHasi HOpPME BOJOOTBE/ICHUs. B COOTBETCTBUU C MCXOJIHBIMU JTAHHBIMU OTIpE-
JeJSIeTCsl 3HAaYeHUEe CYTOYHOI'O PacxXoja CTOYHBIX BOJ| pailOHOB ropojia, BCEro
HACEJIEHHOro NMyHKTa, . 47 [14], c. 65 [20], 8 M*/cyT. [Ipu onpeneneHuu cyTou-
HBIX PacxoJi0B CTOYHBIX BOJI PailOHOB ropojia CJIeIyeT YUYUTHIBATH PACXOJIbl Ma-
JBIX IpeanpusaTui, m. 5.1.5 [34].

Takum 00pa3oM, CYyTOUHbBIE PACXOJbI CTOYHBIX BOJ paiioHOB Q'¢yr, MP/CYT,
BBIYHCIIIOT TI0 (hopmyie:

C (11..12)-q,- N

Q(IéYT - 1000 ’ (2)

/i€ ¢, — HOpMa BOJIOOTBEICHUSI, JI/(CyT-4e).

CyTO4HBI pacxoJ CTOYHBIX BOJ TOpOAa HAXOAUTCS CyMMHPOBAaHHEM
Pacxoi0B CTOYHBIX BOJI pAaHOHOB. 3aTeM OINPEACISAIOTCS CPEAHIE YaCOBBIC U Ce-
KYH/IHBIE PaCXO/Ibl.

2.4 Pacxoabl CTOYHBIX BOJ KOMMYHAJIbHBIX 00bEKTOB
M 00IIIeCTBEHHBIX 3MaHUI

CocpenoToueHHbIE PAcX0/ibl CTOUYHBIX BOJ — 3TO PAcXOJbl 3JaHUNA KOM-
MYHQJIBHOTO WJIM OOIIECTBEHHOTO HA3HAYCHUS W TPOMBINUICHHBIX MPEIIpHs-
TUW. DTU pacxXo/bl AENATCA HA JABE KaTErOPUU: BXOAAIIME (IJ1s1 HACEIeHHUs], 1O~
CTOSIHHO MPOKHUBAIOILIETO B TOPOE) U HE BXOMSIINE B HOPMY BOJOMOTPEOJICHUS
(roCTUHUIIBI, BOK3aJbl U Jp.). He BX0oI4T B HOpMY TakKe pacXo/ibl CTOYHBIX BOJI,
MOCTYMAOIINE OT rapaxeil M KEeMIUHroB. MecTomoynoxeHue 3TUX OOBEKTOB
00yyJaroummMcst ONpeesieTcs CaMOCTOSTENBHO.

CornacHo m. 8.2.3 [3], CYTOUHBIA pacxoji CTOKOB CJIEAYET MPUHUMATh
PaBHBIM CYTOYHOMY PacXoAy BOAbl O€3 yueTa Ha MOJUBKY TeppuTopuid. B ciy-
yae pacrnoJjiokeHuss HaceneHHoro nyHkra B Il u IV knumatnueckux painionax,
IIPU pacyueTe CyTOYHBIX PACXOIOB BBOIUTCS MOBBIMIAOIIMNA KOIPHHUIIUEHT IO
npui. A (tabn. A.1) [3]. CnenoBaTenbHO, CyTOUHBIE pacXoabl 00BEKTOB (Feyr,
M3/cyT, mo 00meMy npasuiy (LIIKOa, OONBHUIA, JETCKUH Cal U T.IL) HAXOMIAT
o popMmyiie:

S _ qucl),gL ) Ui (3)
Cemi = 1000



rae U; — unciio BogomnoTpeOuTeneil o0bekTa (CyTodHash MPOU3BOAUTEILHOCTD,
IIPOITYCKHAsl CIOCOOHOCTB, KOJIMYECTBO MECT, YHCIO OIION); Lot — HopMma pac-
X0JIa BOJBI Ha OJTHOTO BOJOTOTPEOUTENSI B CYTKH CO CPEIHHM 3a TOJ BOJIOIO-
TpedeHueM, J/cyT, npui. A (tabn. A.1) [3].

CyTouHbIN pacxoa NPeAnpUsITHI OOIIECTBEHHOTO MUTaHUs (CTOJIOBBIX):

tot . .
_Qm,u n Ui

Qeyri = 1000 ’ )

i€ 1 — YUCJO OJII0 Ha OJHOTO MOCETUTENS, KaK MPaBUIIO, MPUHUMAETCS OT 3 110
5; U;— gucio BogonorpeduTenelt (4uciao noceTuTesne, 00CIyKUBaeMbIX CTOJIO-
BOH 3a JICHB), Yell:

Ui=T'NCT't: (5)

rae T — yaenbHOe YKCIIO0 MOCETUTENEH Ha OJTHO TI0CaJ0YHOE MECTO, ues/dac; Ne;
— YHCIIO TIOCAIOYHBIX MECT B CTOJIOBOW (IIPUBEICHO B 3aJaHWM); ¢ — BPEMsI pa-
OOTBI CTOJIOBOM C TIOCETUTEIISIMHU, Jac.

Cyrounslii pacxoa 6anu (mpadeuHoi) HaxoautTes 1o gopmyne (3). Ilpu
ATOM YHCIIO BOJOTOTpeOuTENeH HaXoaAuTCs 1Mo Gpopmyrie:

Ui:n't, (6)

rae ¢t — BpeMs paboThl OaHW WM NPAYedHOM, Yac; n — KOJMYSCTBO YCIIOBEK,
TIOJIL3YIONTUXCSI OaHEH B Yac MM 9acoBas MPOU3BOJAUTEIBLHOCTD MPAYCUHOM (110
3aJIaHMIO), KI/4ac.

PacueTHbIE pacXobl CTOYHBIX BOJ ¢y, JI/C, OTIPENEINIAIOT IO popMyIIe:

S
. QcyT,i K

t-3,6 @

CIp,i

rae ¢t — BpeMs paboTsl 00bekTa, yac; K — K03 PHUIIMEHT YacOBOM HepaBHOMED-
HOCTH (OmpefessieTcs Kak OTHOIIEHHWE MaKCHMAaJIbHOTO YacOBOTO K CpEeIHEMY

pacxony).
Pesynbrathl onpeaenennst pacxo10B 00bEKTOB CBOJIATCS B TAOIHITY.



Tadmuma 2.1
Pacxo/1p KOMMYHAaJIbHBIX 00BEKTOB M OOINECTBEHHBIX 3aHHI

Enunanna s
Ne | Haummenoma- | U, Lot ’ ;
l u3Mepe- Imu> | 4 yac e K | P
n/n HHUE en n/cyT M3/cyT n/c

HUSA
Bxopsiye B HOpMy BOJOOTBEACHUS

1. baus
2. [Ipaueunas
EQcym =
He Bxoasmue B HopMy BOJOOTBEICHUS
['ocTunuma

2qp =
JI1s nanbHEHIUX pacueToB HEOOXOAUMBI CyMMapHbIE CyTOYHBIE PACXOIbI

00BEKTOB, BXOJSIINUX B HOPMY BOJOOTBEACHUS 2 Qeym U CyMMa PaCUETHBIX pac-
X0JI0B BCEX OOBEKTOB 2 ¢p.

2.5 Pacxoabl CTOYHBIX BOJ NPOMBIIIJICHHBIX NPeInpuATHIA

JIJIst TPOMBITIUICHHBIX TIPEANPUATAN OMPECISIIOT CYTOYHbBIE, CMEHHBIE U
pacyeTHBIE PACXOJbl TEXHOJIOTHUECKUX, OBITOBBIX M IYMIEBBIX CTOYHBIX BOJI.
[Ipu oTcyTCTBMM HaA TEPPUTOPUU TPEANPHUSATHS IOMOTHUTECIBHBIX OOBEKTOB
(cToJsioBast, aIMUHUCTPATUBHO-OBITOBOM KOPMYC U T.II.) CYTOYHBIM pacxos Q%T,
M>/CcyT, ompeaenseTcs mo Gopmyie:

CYyT __ ACYyT CcyT cyT
m = Qrexut Qoo T Cryur- (8)

CyTOUHBIN pacxo]l TEXHOJIOTMYECKUX CTOYHBIX BOJ HAXOIUTCS CyMMUPO-
BaHHEM CMEHHBIX. CMEHHBIE PacXoJibl TEXHOJOTMYECKUX CTOYHBIX BOJ MpE.-
npusATUS Q' yexn, MP/CM, TIPUBOAATCA B 3a1aHUM (110 CMEHAM), TM0O B 3aBHCHMO-
CTH OT THIIa TPOU3BOJICTBA ONPEAEIAIOTCS 0 popmyie:

Q'f‘eXH = ZMl ) qH’ (9)

rae M ' — cMeHHas IPOM3BOIUTEIBHOCTD MIPEANPHUSITHS, €1I.; ¢, — HOpMa Ha €JIH-
HHUILYy TPOAYKIMHU, IpHHUMAETCs 1o [27], M>/ex.

CMeHHbIe pacXobl OBITOBBIX CTOYHBIX BOJI HAXOSIT YMHOKEHUEM HOPMBI
BOJIOOTBE/ICHUSI HA KOJMYECTBO PabOYMX B CMEHY, 3THU PACXOJbl OMPEIEISIOT
OTJIEJIBHO JJISI TOPSIYUX U XOJIOIHBIX [IEXOB:

;25 Ny 0
QXO.}I_ 1000 ) ( )
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_ 45N}

Qtop="Tg00 " (11)
. 25-XN! + 45 - XN! . .
Qxon = 000 | = Z(Qon+ Qrop) (12)

rie Q'or 1 Qspp — PACXOJ] OBITOBBIX CTOYHBIX BOJ[ B I-TYIO CMEHY B XOJIOJHBIX U
ropsAYMX LEXaX COOTBETCTBEHHO, M>/cM; 25 U 45 — HOpMa pacxoia BOII B XO-
JIOTHBIX M TOPSYMX II€XaX COOTBETCTBEHHO, J/4en; N, u N, — Kom4yecTBo pabo-
YHX B i-TYI0O CMEHY B XOJIOJIHBIX U TOPSIYUX LIeXax, 4ell.

CyTO4YHBINA PacXoj| AYIIEBBIX CTOYHBIX BOA, (s, MP/CM, OLpEIEISETCS
CyMMHPOBaHHEM CMEHHBIX. [Ipr 3TOM CMEHHBIN pacxojl OMPEAENAIOT B CIEAY-
IOIIEH MOCIeI0BATEIIEHOCTH:

— IO KOJIMYECTBY pabounX, MPUHUMAIONINX Y1, © HOPMATHBHOMY KOJIH-
YEeCTBY UEJIOBEK Ha OJHY AYIICBYIO CETKY OMPEICNISIOT KOJIHMYECTBO IYIICBBIX
CETOK;

— Ha OJIHY JYIIEBYIO CETKY TMojaeTcs pacxo 375 nuTpoB 3a 45 MUHYT pa-
OOTHI Ay1IIa;

— 001U pacxo/] CTOYHBIX BOJI B CMEHY OIpPENEIUTCS YMHOKEHHUEM KO-
JMYECTBa AYIIEBBIX CETOK U HOPMBI BOA0OTBeAeHUS (375 n/ceTKy):

N,ﬁ-l‘[x_l_NFi-l'[F
n,-100 n.-100)

Qlyw = 0,375 (13)

rae I1, u 11, — npoleHT, MONb3YIOIIMXCS TYIIEM B XOJOJHBIX U TOpsiUUX LIeXax;
Ny U N, — KOJMYECTBO YEJIOBEK HAa OAHY AYIIEBYIO CETKY, B XOJOJHBIX L€Xax
MPUHUMAETCS paBHBIM S...15, B ropsiuux — 3...7.

Pacuer cMeHHBIX pacxoJ0B BeAeTCs B TaOJIMYHOM PopMme.

Ta0muma 2.2
CMeHHbIE pacXoJibl HPOMBIIIIIEHHOTO NPEAIPUSATHS

mexHs Hs Obim> N(), oy

Cwmena 1\%/CM Hexa | N, uen n/qqen 1\%/CM O h%/ycM
1 XOJI. 25
' rop. 45
) XOJI. 25
' rop. 45
3 XOIJI. 25
' rop. 45

B tabmuue: Ny; = N;XII — KOIUYECTBO YENOBEK, MPUHUMAIOIINUX IYIII;
m — KOJMYECTBO QYLIEBBIX CETOK (IPUHMMAETCS OOJBIIMM U3 TPEX PACCUUTAH-
HBIX ), IIT:

11




_Ni- DL NI

= 14
7. -100 | m,-100 (14)

m

Bce pacuerHbie pacxoIbl CTOYHBIX BOJ ONPEACISAIOTCS I MaKCUMAallb-
HOM CMEHBI:
— TEXHOJIOTUYECKUX CTOYHBIX BOA ¢, ", /c:

QmaX.CM ]
TeXH — TEeXH T

dp t-36 y (15)
— OBITOBBIX CTOYHBIX BOJI q,f”””, a/c:
Sor _ 25 . N;naX.CM . KX + 45 . NrmaX.CM . Kr‘ (16)
P t-3600
— AYWEBBIX CTOYHBIX BOJI qpay“‘, a/c:
- 1000 . QmaX.CM
% =I5 eg (17)

rae K; — k03¢ uInueHT HepaBHOMEPHOCTH TEXHOJIOTHYECKUX CTOYHBIX BOJA (IO
3aJIaHNI0; TIPU OTCYTCTBUU JAHHBIX B PaMKax KypCOBOTO MPOEKTa MOXKHO TMPH-
HATH paBHOMEpHBIN pacxon); Ky = 3 u K. = 2,5 — ko3 PuiiueHTsl HepaBHOMEP-
HOCTH I XOJIOJHBIX M TOPSYUX I[EXOB; ¢ — MPOIOJDKUTEIILHOCTh CMEHBI, Yac.

PacyeTHbIil pacxol CTOYHBIX BOJ, MOCTYMAIONINI B CETh BOJOOTBEICHUS
OT NPOMBIIIJIEHHOTO TPEANPUITHS ¢, ", J1/C:

G = G+ T gy (18)

CMeHHbIe pacxobl HEOOXOIUMBI JIJIs1 COCTABICHUS TaOIUIBI CyMMapHOTO
IIPUTOKA, & PACYETHBIN PACXOJ NMPEANPHUATHS YYUTHIBACTCS IPHU ONPEIEICHUU
TUAPABINYECKUX ITAPAMETPOB CETH.

2.6 PacueTHbIe PACcXo/bl CTOYHBIX BOJI JIS YUYACTKA CETH

KBapranel pa30uBaroT Ha IUIOMIAAN CTOKA IyTEeM JENIeHUS OMCCEeKTpuca-
MU, COCIMHSIONMMHU TOYKH TiepecedeHust ouccektpuc. KommuecTBo turomnianei
CTOKa JIOJDKHO COOTBETCTBOBATH YMCIY MPUJICTAIONINX YIWYHBIX KOJIEKTOPOB.
KaxxgoMy KkBapTamy MNpHCBamBaeTCs MOPSAIKOBBIN HOMEpP PHMCKOW IUPOH,
IUIOMIAN CTOKA BHYTPU KBapTayia 0003Ha4aroTcsi OykBamu. KBapTasibr HEOOIb-
IIOW TIUPHUHBI TIeJIeCO00pa3HO pa30WBaTh MO TMOHMKEHHOW TPaHU, TPU ITOM
YHUCJIO YYaCTKOB MOKET HE COBNAAATh C KOJIMYECTBOM TUIOMIAICH.

12
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Puc. 2.1. Cxema TpacCUpOBKHU CETH BOJIOOTBEACHUS
¢ pa30MBKOM Ha IJIOIIAN CTOKA.

CeTb BOJIOOTBECHUS pa30MBAETCAd HA YYaCTKHU, Y3JIbl CETH HYMEPYIOTCS.
VY311b1 IPOCTABISAIOTCS MPU U3MEHEHUHU Pacxoja, Mpyu W3MEHEHUHU HaIpaBiIeHUs
yuactka. [1o xoy ABMXKEHUS CTOYHOM >KHAKOCTH HyMepalus JO0JKHa BO3pac-
Tath. Kak npasuio, JiuvMHa HadaibHOTO ydacTka Ha 20...30 MeTpoB MEHBIIIE CO-
OTBETCTBYIOLIETO pa3Mepa, MPUJIETaloIIero K y4acTKy KBapTasa.

Ha cxeme cetu (puc. 2.1) oT KaX10ro KOMMYyHJIBHOTO 00BEKTa WIIH 3/1a-
HUs OOIIECTBEHHOTO HA3HAUCHUS, & TAKKE MPOMBINIJIEHHBIX PEANPUITAN yKa-
3BIBACTCSI OTBOJI CTOYHBIX BOJ[ B CETh BOJOOTBEIICHUS, HA BBIHOCKE IMHUIIETCS
3HaYEHHE PACUE€THOTO PacXoia CTOUYHBIX BOJ.

JIyist KaXX0ro paioHa OmpeaenseTcs MOIyJb CTOKa ¢y, J/(c-ta), mo ¢op-
MyJie:

_ QcyT -2 Qéc}?TM'

_ 19
@©="54.36-F (19)

KOM .

rie Qem — CYTOYHBINA PAcXo[ CTOYHBIX BOA paiioHa, M’/cyT; L0/ — cymMMap-

HBI CYTOYHBINA PacXoj CTOYHBIX BOJl 0OBEKTOB paiioHa, BXOIAIINX B HOPMY BO-
JIOOTBEICHUS, M3/cyT; F — miomanp :Kuinou 3aCTpovKy pailoHa, ra.
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3atem B TabnuaHOU opme (Tabmuiia 3) BRIUUCTSIOTCS TIOMIATU CTOKA U
CpeIHUI pacXoi CTOYHBIX BOA ¢y, J1/C, IO OpMYIIE:

dep = Yo f (20)

/e f — 3HaueHue TIOINIaN CTOKa, Ta.

Tab6auna 2.3
Cpeanue pacxo/bl CTOYHBIX BOJI C TUIOIIAICH CTOKA

udp momam Tliomans, ra CPGHHHHP;Cpacxon,
q," =
4" =
LF, = chp =

Ob6mrast dhopmyna st ompeeieHUs] PaCYeTHOTO Pacxo/ia CTOYHBIX BOJT
IUIs yJacTKa CeTH ¢p, J1/C, BBINIAIUT CIEIYIOLUM 00pa3oM:

qp = chp Ko + chocpl (21)

rae 2q., — CPEAHUM pacXo CTOUYHBIX BOJ HA yYaCTKE CETH OT KUJIOM 3aCTPOUKM,
a/c:

Xqep = qu + 46 t+ G (22)

I7i€ ¢, — MyTEeBOM pacXoj] CTOYHBIX BOJI, MOCTYIAIOIIUNA B KaHAIM3ALUMOHHYIO
CeThb B Mpejiesiax JaHHOTO y4acTKa, JI/C; g5 — OOKOBOM pacxXoj CTOYHBIX BOJ — 3TO
pacxoj, MOCTYNaIoIINK OT IPUTOKA, Ji/c. BeuduHsl myTeBoro u 60KOBOro pac-
X0/1a OMPEACNSAIOTCS W3 TaOMuIbl 3, IS MPUJIETaloldX K JIAHHOMY Y4YacTKy
IJIOIIA/IEN CTOKA; ¢, — TPAH3UTHBIA PACXOJ CTOYHBIX BOJ (Pacxoj OT BbIIIENE-
KAIMX YIaCTKOB), B HEKOTOPBIX CIIydasx OOKOBOU M TPAH3UTHBIA OOHEAUHSIIOT,
n/c; Ky — xoaddunuent ooIeil HepaBHOMEPHOCTH, Ompenesnsercs no Tadmure 1
[34]; 2qcocy — CyMMapHBII COCPENOTOYEHHBIN PacX0] CTOYHBIX BOJ HA y4acTKe
CETH, JI/C, TO €CTh COCPEIOTOUYEHHBIN PACX0]l JAHHOTO M BCEX BBIMICTIEKAIIHX T10
XOJly NBVKCHHS YUACTKOB.

JIst BceX y4acTKOB PACUETHBIE PACXOJbI OMPENCISIOTCS B TAOIUIHOU

dbopwme.

14



Ta0muma 2.4
PacueTHbIC pacXo/bl CTOYHBIX BOJI

Cpeniite pacxogL, /e Pacxogc | CocpemnoToyeHHBIE Pacxo-
Ne yu. ’ Ky TUTOIIA/IH, bl J1/C qp, N/
Gn gotgm | 2qe e qn q5tqm | 2qeoe
1 2 3 4 5 6 7 8 9 10
Konnekrop 1-4

1-2

2-3

3-4

B Tabauue rpada ams OOKOBBIX CPEJHHX PACXOJ0B OMYIIEHA, PACXOJbI
CTOYHBIX BOJI OT IPUTOKOB YYUTHIBAIOTCS B TPAH3UTHOM pacxoze. U3 tabnuribl 3
3aHOCSITCSl BEJIMYMHBI MMyTEBBIX PAcXO/0B, TPAH3UTHBIA pacxoi — 3TO cymMMmap-
HBIA pacxoj MPEeAbLAYIINX y4acTKOB, PacXoJbl CYMMHUPYIOTCS. 3aTeM MO BEJH-
yHe 2¢cp omnpenensercs kodpduuuent obmei HepaBHomepHoctu Ky. Pacxon
CTOYHBIX BOJ C IUIOIIANH (epagha 6) ompenesnsioT YMHOKEHHEM CyMMAapHOTO
cpenHero pacxomna (epaga 4) Ha KOIPIUIIMEHT HEPABHOMEPHOCTH (epagha J).
Pacuernbie pacxoapl KOMMYHaIbHBIX 00BEKTOB (Tabimma 2.1) ¥ IPOMBIIUICH-
HOro mpeAnpusTus (onpenenenHoro no ¢opmyne (18) 3anocsates B cocpenoro-
YEeHHBIE MyTEBbIE PACXOJbl YUaCTKOB (epaga 7), K KOTOPHIM OHU HPUCOCTUHS-
forcst. [lpuHmun pacdyera cocpeOTOYEHHOTO pacxoja Ha y4acTKe aHAJIOTWYEH
pacueTy cpenHero. PacueTHblil pacXxoa CTOUHBIX BOJ, coriacHo dopmyde (21) —
3TO CyMMa pacxoJI0B € IUIOIIAIN U CYMMapHOT0 COCPEAOTOYEHHOTO Pacxo/ia.

Jlanee BBIOJHSETCS MIPOBEPKA pacu€THOIO Pacxo/ia MOCIEHEr0 y4acTKa.
CrenyeT MOMHMTH, YTO MOCIEAHMM YYaCTOK CETH MPOIMYCKAeT PAacXoj] BCETO
paifona unu ropona. [Ipu pasnune ymcen MeXIy pacxoJaMU Ha IOCIEIHEM
yuactke cetu (nepen ['HC), onpeneneHHbpIMU B TaOIMYHOM opme U 1o popmy-
ae (21) ne 6onee 1 a/c pacuer cunTaeTCs MPaBUIBHBIM, U EPEXOJAT K BBIMOJ-
HEHUIO CJIETYIOIIEro Tarna NpoeKTUPOBAHUS.

2.7 HauvajabHas rjiyOMHA 3aJ105KeHUS

HavanbHas riryOnHa 3aokeHusi — 3TO IIyOuHa, Ha KOTOpPOW BHYTPUKBAp-
TaJIbHasl CEThb BOJOOTBEACHUS MOAXOAUT B MECTAX MPHUCOCAUHEHUS K YIUYHON
cetu. Hauanvnasa 2nybuna 3anoixicenus onpeoensiemcsa moavKo 0711 HauyaabHblX
yuacmkos!

HavanbHas rinyOuna 3anoxenus Hy, M, onpezaensercs no gopmynam 1
[16],3.15[15],3.37[14], 7.1 [22] umu c. 42 [17]:

rac hmin — MHUHHUMAJIbHAsA FHY6I/IHa SAJIOKCHUA, IIPUHUMACTCA HUCXOIAA U3

n. 6.2.4 [34], M; i — YKJIOH BHYTpUKBapTaJIbHOU ceTH, 1. 5.5.1 [34]; [— nnuHa, 1o
NEPICHANKYJIAPY, OT TUKTYIOIIETO 3/IaHUs 10 Hadayia yJIWdHOU CeTH, M; Az —
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pa3HUIla OTMETOK B Hayajie yJIUYHOW CETH U B MECTE PACIOJIOKECHHS TUKTYIO-
1iero 37aHusi, M; Ad — pa3Hulia AMaMETPOB YJIMYHON U BHYTPUKBAPTAILHOU ce-
TEH, M.

IIpr OTCYTCTBHM HNaHHBI O BHYTPHUKBAPTAJIBHBIX CETAX HACEJIICHHOTO
IIyHKTA, €€ YKJIOH U JUaMETp MPUHUMAIOTCS PaBHBIMH MUHUMAJIbHBIM. J[amerp
YJIUYHON CETH B MEPBOM MPUONMKEHUH, TAK)KE€ NMPUHUMAETCS PABHBIM MHUHU-
MaJbHOMY, OJIHAKO, MPU pacxojaX CTOYHOM KUAKOCTH Oonee 14,6 n/c ciemyet
UCIIOJIB30BaTh YK€ (DAKTUYECKUN TuaMeTp Ha y4acTKe, OMpeeTeHHBIN 1mo [25]
WJIU JaHHBIM 3aBOJIOB-U3rOTOBUTENEH TPYOOIIPOBOAHOM MPOTYKIIUH.

2.8 T'mapaBau4eckuil pacyer ceTH BOAOOTBEICHUSA

[lenssMu rUAPABIMYECKOrO pacyeTa XO35SHCTBEHHO-OBITOBOM CETH BOJO-
OTBEJICHUS SBJISIOTCS:
— OmpeJleeHne JUaMeTpOB TPyOOIPOBOIOB HAa y4acTKaX CETH;
— OIpeJeIeHHEe OTEPh HAlopa Ha y4acTKax CETH;
— ONpeJelIeHNe OTMETOK U TIIyOUH 3aJ10KEHUS CETH.

2.8.1 OnpenesieHune JUaMeTpPoOB TPYOONIPOBOJAOB U MOTEPH
HANOPA HA YYACTKAX CETH

JUIsL Ka)K0r0 y4acTKa CETH MO M3BECTHOMY PAacYETHOMY pacxojy CTOY-
HBIX BOJI OIIpeeNsieTcsl [uaMeTp TpyoornpoBoaa D, HanoiaHenue h/D, CKOpoCTh
0 ¥ TUJPABIMYECKHU YKIIOH i. PacdeT BRIMOMHAIOT Mo Tabmuiam [25], rpadukam
wi HoMorpammam. [Ipu MCrosib30BaHMU MOJMMEPHBIX TPYyO pacder ciemyeT
BBINIOIHATH 110 [21, 23, 25, 29, 30, 31]. Cneayer yuuThIBaTh PEKOMEH IALINU 3a-
BOJIOB-M3rOTOBUTENIEH MPU TUAPABINYECKOM pacuere.

JuameTrp ompenensieTcss Mo 3HAYEHHMIO pacyeTHOro pacxona. Juamerp
TpyOONpOBOJIa CIEAYET COrJacoBbIBaTh C COPTAMEHTHBIM 3HAYEHUEM TaOJIUIL
1.2...6.5[26] unu rnaBa 9 [22].

Cornacho 1. 6.1.7 [34], maTepuan TpyO, NpUMEHSIEMBIX B CHCTEMaX KaHa-
JIN3allUU, JTOJDKEH ObITh CTOMKHUM K BIIMSIHUIO CTOYHOM KUJKOCTH U K Ta30BOM
KOPPO3HH B BEPXHEU YacTu KOJEKTOPOB. IIMpoko mpUMEHSIOTCS TOJIMMEPHBIE
TpyOBbl — TMOJUATUIICHOBBIC, MOJUBUHUIXJIOPHUAHBIC, ABYXCIONHBIE TOPPUPO-
BaHHBbIE. DTH TPYOBI TOCTATOYHO T€PMETHYHBI, 00JIaJal0T MaJON IIEPOXOBATO-
CTBIO, HE HY>K/IAFOTCSl B TUIPOU3OJISILIMH, YCTOMYHBBI K BO3JEHCTBUIO TPYHTOBBIX
U CTOYHBIX BOJ, JIETKO COeIUHSAIOTCS. C XapaKTepuCTUKaMHu MOJUMEPHBIX TPYO
MO>KHO IMO3HAKOMUTBCS B cnenuanbHoil smrepatype [12, 13, 19]. Taxxe uc-
MOJIB3YIOTCSL OCTOHHBIE M KeNe300eTOHHbIE TPYObl. B CIIOXKHBIX TPYHTOBBIX
YCIIOBUSIX IPUMEHSIOTCS CTAJIbHbBIE, YYyT'YHHBIE TPYOBI.

CKOpOCTh, HAllOJIHEHUE U YKJIOH OMpPEACIAIOT U3 Ta0yull, rpa@uKoB WU
paccumnThiBaetcs 1o ¢popmynam. [Ipu atom cobmoaaroTes cieayronre TpedoBa-
HUSL:
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— MUHUMAaJbHBIN TuaMeTp yaudHout cetu D = 200 mum;
— HAaNoOJIHEHHE HA YYacCTKe HE JOJIKHO MPEBBIIIATh HOPMATUBHOT'O, TaOIHIIA
2 [34], n HaxoAUTCS B IMAIla30HE:
03 << (h ) (24)
) — D — D , )
— CKOPOCTbH JBIKEHUS CTOYHBIX BOJ Ha y4acTKE CETH VL, M/C JIOJDKHA TMOJ-
JIEPIKUBATHCS B CICAYIONINX TIpeIeax:

Umin Sv < Umax (25)

/1€ Upin — MUHUMaJIbHAsS (CaMOOYHIIIAIONIAs) CKOPOCTh, Tabnuia 2 [34], M/C; Upmax
— MaKCHUMaJlbHasi CKOPOCTh, 1. 5.4.2 [34], m/c.

Hns nmamerpa D = 200 mm muHUManbHbI yKIIOH { = 0,007. B ciyudae,
KOI'/Ia MpU MPUHATOM Ha y4yacTke nuamerpe D = 200 mm CKOPOCTb JBHKEHHUS
CTOYHBIX BOJI COCTABJISIET MEHEE MUHHUMAIbHOM (KaK MPaBUIIO, JJISl YYaCTKOB C
HEOOJIBIITUM PACXO0/I0M), TO TAKOM Y4acCTOK CUMTAETCS HepacdeTHhIM. J[ms He-
PACUETHBIX YYacCTKOB HE OINpPEJEINSAECTCS] CKOPOCTh U HAaloJIHEHUE. B Takowm ciy-
yae TpyObl BBIPAaBHUBAIOTCS MO “miesbire”. CKOPOCTh ABUKEHHUS CTOYHBIX BOJT
M0 y4acTKaM CETH JI0JhKHA HapacTaTh. B mpOTUBHOM cilydae 1Jii KOMIIEHCALUH
CKOPOCTHOT'O Haropa clieflyeT MpeayCcMoTpeTh nepenan Ah = 2-3 cm.

[Tocne ompenenenus TUaMETPOB, 3HAYCHUW CKOPOCTEM W HAIOJHECHUU
noJA0UpaeTCsl TaKOW YKIJIOH, KOTOPBIA MOXKET 00eCleyuTh MPOMYCK JaHHOTO
pacxojia co CKOpoCcmuvlo He MeHee CamMoouYuaruiell U HanoJIHeHuil He 0o/1ee
Hopmamuenozo. HaiiieHHbIe 3HAUEHUS 3alIMCHIBAIOTCS B TAOJIMIlY THApPABIHYE-
ckoro pacuera. OCHOBHBIE NTPUEMBI U MPaBUJIa pacyeTa OE3HANOPHBIX CETEH M3-
noxeHsl B [34, 15, 16, 19, 20, 22].

3areM onpenensoTca NOTepy Haropa Mo UIMHE /;, M, IO U3BECTHOU (op-
MyJi€:

hy=il, (26)

rjae / — anuHa ydacTka yJIU4HOU CeTH, M.

OIHOBPEMEHHO C OIpPENESICHUEM JIMaMETPOB OMPEIEISETCS MOJIOKEHUE
TpyOOINPOBOJIOB B BEPTHUKAJIBHOMW IIOCKOCTH — OTMETKH JHA (JIOTKa) U Bepxa
(menpirk) TpyOBl, YPOBHS BOJBI B TPYOOIPOBOE, ITyOHHBI 3alioxkeHus. Pacuer
KaXKJIOTO KOJUIEKTOpa HAYMHAETCSA C HAYaJIbHOTO Y4acTKa, JUIsl KaXKJ0oro ydyacTka
3aMoJIHAETCA Cpa3y BCs CTPOKa B TAOJIUIE TMAPABIMYECKOro pacyeTa (TaOJIMIIbl
3.8 [14], 3.8 [20], 5 [16]). Coenunenue Tpyd B KOJOAIAX MPOBOJUTCS B COOT-
BETCTBUU ¢ ykazaHusimu [34], c. 70 [20], c. 61 [14], c. 61 [15].
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2.8.2 OnpenesnieHne 0TMETOK M IIyOMH 32J105KEHHUS CETH

JIJist Ka)a0ro y3J1a CeTH Ha TEeHIJIaHEe TOpOo/ia ONPEAeIIIeTCsS OTMETKA 3€M-
JIM ¥ 3aHOCUTCSl B COOTBETCTBYIOIIYIO Tpady. OTMETKa JIOTKA B Hayaje ydyacTka
OJI,, M, onipefieNigeTcs B 3aBUCUMOCTH OT THUIIA y4acTKa Mo (popMyJiam:

a) HAYAIbHBLI YUACMOK:

O.HH = 03H - HH, (27)
rae Hy— HavyanbHas riayOnHA 3aJI05KEHUS JAHHOTO YYacTKa CEeTH, onpeenseMas
BI.2.7.

0) He HauabHBLIL YuacmokK npu pasencmee ouamempos D; = D;:

OJl; = OJIL™"PeA — AR, (28)

rIe Oﬂ?in'np “ . MHHHMAJIbHAS OTMETKA JIOTKA B KOHILE NPEIBITYIIEro y4acTKa
(BBIOMpaeTCs M3 BCEX MPEABIAYNINX MPUMBIKAOIIUX YYacTKOB), M; D; — nua-
METP TPEIBIIYIIEro Y4acTKa, KOTOPhIM UMEET MUHHUMAJIbHYIO OTMETKY JIOTKA,
UMEHHO TI0 HEMY CIIEAYyeT BBIPOBHATH JAHHBIA y4acTOK, M; D, — AWaMeTp NaH-
HOTO y4yacTka, M; Ah = h, — h; — pa3HuUIIa TOJIIIUHBI CIOEB BOJIbI (HAIIOJIHEHUH)
TpyOOTNIPOBOJIOB Ha COOTBETCTBYIOIINX YUACTKaX, M.

6) He HaAUAIbLHBLIL YUACMOK npu Hepasercmaee ouamempos D # D;:

Oy = OJI ™A — AD, (29)

rae AD = D, — D; — pa3Huiia [uamMeTpoB, M.

Nunexcom “1” o0o3HavyaeTcss MPEIbIAYIIMK Yy4acTOK C MHUHHMMAaIbHOMN
OTMETKOM, MHAEKCOM ‘2” — pacCUMThIBAEMBIM y4acTOK. BHE 3aBUCHMOCTH OT
BUJIa y4acTKa OTMETKa JI0TKa B KoHile ydactka OJIk, M, onpenensercs mo ¢op-
MyJi€:

O.HK = O.HH - hl' (30)

rzie h; — MOTepU Haropa Ha YYacTKe CETH, M.
OtMmeTtku Bojibl B TpyOompoBoae OBy u OBk, M:

OBy = OJx + h, (32)

r7ie /1 — HanoJiHeHue (TOJIIIKMHA CJI0Sl BOJIBI B TPYOOIIPOBOJIE), M.
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[Ipu HEOOXOAMMOCTH HAXOXACHUS OTMETOK IIEIBITH HEOOXOIMMO K CO-
OTBETCTBYIOIIEH OTMETKE JIOTKA (Hayaia Wid KOHIIA) MPUOABHTh JTUAMETP TPY-
oomnpoBoja:

Ol = OJ1 + D (33)

['myOuHBI 3a5105KeHUs B Hayaje W KOHIIE y4acTKa OINpeAeNsioTcs o ¢Gop-
MyJiaMm:

Hy = 03, — OJl, (35)

rae O3, u O3, — OTMETKHU 3€MJIM B HaYaJle U KOHIIE y4acTKa, M.
[To dopmyne (34) ompenensieTcss TiyOMHA TOJBKO JUISI HE HAYalbHBIX
ydacTkoB. MHAEKCH “H” U “K” — COOTBETCTBEHHO “Hayano’” U “KOHeIl” y4acTKa.
JIJ1st yCBOGHHSI METOAMKY THUAPABIMYECKOTO pacueTa Ha HA4aJlbHOM dTare
PEKOMEHIYeTCsl Il KOJUICKTOPOB BBIYEPUMBATH CXEMbI Mpoduiiel, KOTOpbhIe
MOKAa3bIBAIOT 3aBHCUMOCTh MEXKTy OTMETKaMH U TITyOWHAMH.

Ecnu B xoHIIE yyacTka riayOrHa

@D @ Hx < hwin, TO Ha y4acTKe MEHSIOT
N YKJIOH TakuM oOpazom, uToObl Hy =
Amin. IIpu 5TOM U3MEHSIETCS HAIIOJIHE-
HHE U CKOPOCTh, BOBMOKHO M3MEHE-

Hol | e 2 HHUe (YMCHbIIICHUE) THaMeTpa.
=06, - [penenvHas riryOMHA 3aj0Ke-
\oﬂ\i\i 1 ou, | |, HAA CETH BOTOOTBEACHUS H, — 310
N ‘ = e MaKCI/IMaJIBHOU BO3MOXKHasl TJIyOHHA
=~ IPU OTKPBITOM MPOKJIAAKE CETH, C. 19

i B - - [16], c. 161 [22], c. 57 [15], ecnu B
KOHIIE ydacTka rinyouna H. > H,, to
HEOOXOJMMO YyCTpaumBaTh KaHaJIM3a-
[IMOHHYIO HACOCHYIO CTaHIUIO, Clie-
nyromui nociie HC yyactok paccuu-
THIBAETCS, KaK Ha4aJIbHBIH.

[Tocne 3aBepiieHUs THAPABIMYECKOTO pacuera YTOUHSIETCS MECTO Pacro-
JIO’KEHUSI IFOKEPOB, HACOCHBIX CTAHIIMM, mepenaanbix koyoAues. [lo pesymnbra-
TaMm pacuera (Tabis. 2.5) BeryepunBaeTcs Npoduiib riIaBHOrO KOJIJIEKTOpa OBITO-
BOH cetu (puc. 2.3).

Puc. 2.2. PaGouas cxema aJisi TUIpaBIIv-
YECKOro pacuera y4acTka KOJUIEKTOpa
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Tabmuma 2.5
BemoMocTh THAPABIMYECKOr0 paciyeTa ObITOBOM CETH BOJOOTBEACHHMS

Bricora Hanonne-
. OTMETKH 110 PacyeTHBIM yJ9acTKaM CETH I'mybuna 3anoxe-
Pacuetnsbiit HUs [loteps
Ne Juamerp | CxopocTb .| Havna HUSI JIOTKA TPYOBI,
pacxon gp, h/d VYKIIOH i Haropa IIOBEPXHOCTH IIOBEPXHOCTH KHC
y4dacTtka d, MM v, M/c I, m . J0TKa TPYOBI M
a/c B JOJISIX h,m h=ixl,m 3eMITU BOJIBI
JaMeTpa HayaJlo | KOHEIl | HayaJo | KOHeIl | HavyaJjo | KOHeIl | Hayajo | KOHell
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Konnexmop 1-6
4-6 35,94 350 0,81 0,47 0,17 | 0,0035 270 0,95 49,90 48,40 43,58 42,64 43,41 42,47 6,49 5,93 T. 6
I'nasnwuit konnekmop 5-I'HC
5-6 8,18 200 - - - 0,007 280 1,96 49,40 49,40 - - 46,95 44,99 2,45 4,41
6-10 45,44 350 0,82 0,56 0,20 0,003 320 0,96 49,40 49,15 47,50 46,54 47,30 46,34 2,10 2,81
10-23 83,88 500 0,95 0,46 0,23 0,003 336 1,01 49,15 49,35 46,42 45,41 46,19 45,18 2,96 4,17
23-26 158,80 600 1,05 0,53 0,32 | 0,0025 320 0,80 49,35 49,00 45,40 44,60 45,08 44,28 4,27 4,72
26-THC 167,18 600 1,06 0,55 0,33 | 0,0025 50 0,13 49,00 48,95 44,60 44,48 44,27 44,15 4,73 4,80
AN
5100 [lpoekmHas ommemka Hu3a uau
' I A A nomka mpydsl, M s
n 2|2 M~ T
= :: 3 :\:‘ g”: : ~a [lpoekmHas ommemka o
777 ™~ = 3] 3emMau, M =
4900 P77 N
I Hamyp+Has ommemka
4800 3eMAU, M 2
X
47,00 0dosHaveHue mpydsl "
I u mun u30A54UU =
46,00 -
OcHoBarue )
—
45,00 I Yxnow, %o ; Gauna, M )
X
44,00 PaccmosHue, M *
4300 = Homep kosodua, Q\
’ I mo4ku, yena nobopoma “\
42,00 60
Puc. 2.3. IIpodwib rmaBHOTO KOJIIEKTOpa OBITOBOM CETH BOJOOTBEICHUS Puc. 2.4. bokoBuk Tabauibl mpodusis
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2.9 Pacuer grokepa

[lepen HauasioMm pacd€Ta BBIUEPUYMBAETCS CXE€Ma JIOKEpa C yKa3aHUEM OT-
METOK MOBEPXHOCTH 3€MJIM, TOPU30HTOB BBICOKMX M HU3KUX BOJ B PEKE, BXOI-
HOM M BBIXOAHOU Kamep TpyOornpoBosioB. KoHCTpyrnpoBaHue AroKepa Mpou3BO-
JISIT B COOTBETCTBUU C 1I. 6.6.1...6.6.6 [34].

Kax npaBumo, nrokep mpokiIaabIBalOT B ABE HUTKHU. J(nameTp TpyOompo-
BOJIOB JIOKEpa B MEPBOM MPUOIKEHUH OTNpeAessieTcs: o TabmuiamM [25] wm
4yepe3 ypaBHEHHE HEPA3PHIBHOCTH MOTOKA TIPH CKOPOCTH Uiy > 1 M/c. [IpuHUMA-
eTcsi OnvpKaiiliiee MEHbIIIee COPTaAaMEHTHOE 3HAYCHHE JUaMeTpa. 3aTeM IMPOr3BO-
JTUTCSI IEPECUET CKOPOCTH

[Ipu pacxomax CTOYHBIX BOJ, HE 00ECTIEUUBAIONTNX MHUHHMAJIbHBIE Pac-
YETHBIE CKOPOCTH, OJHY M3 JBYX JIMHUU CIIEAyeT NPUHUMATh pe3epBHOM. U3
BEpXHEH KaMephl JloKepa WiW Hu3 OJbKaWiero KojoAama mnepei JIKepoM
yCTpanuBaeTCsl aBapUKUHBIN
BBIITYCK C OTNIOMOMPOBAHHOM 3a/IBHXKKOM.

B tpyOGomnpoBojie Arokepa onpenenstoT YKIOH, ucxonas u3 ¢popmyisl [le-
34, U TIOTEpH Hamopa no maiuHe. [lorepu Hanmopa Ha MECTHbBIE CONPOTUBIICHUS
MPUHUMAIOTCS B COOTBETCTBUU ¢ Tabmwmmamu 11.4, 11.5, 11.6, 11.7 [22]. OtmerT-
KM JIOTKa TpyOOIpOBOJa BO BXOJIHOM M BBIXOJHOM KaMmepax JroKepa OyayT OT-
JUYaTHCS IPYT OT Apyra Ha CyMMapHYIO BEJIMUYUHY MMOTEPh HAMOPA.

O3H 03k

BB [HB

4 e
= \ / 4

O/

(—200

>0, 7-15mM
>05-10m

xd ]
i W i
Puc. 2.5. PacuetHas cxema arokepa: I — MOKpasi kamepa; 2 — cyxas kamepa; 3 —
MOABOASIIUIN KOJJIEKTOP; 4 — IIUTOBBIE 3aTBOPbI, 5 — TPyOOIPOBOIBI IFOKEpa

[Ipu aBapuu omnpenensitoT MOTEPU HAMOpa MPHU MPOIMYCKE BCETrO pacxoja
M0 OJTHOM HUTKE, 3aTEM OMNPEAECIISIIOT BEIWYUHY IMOJIOpa BO BXOJHON Kamepe
nrokepa cetu. Eciii BeMurHa MOAHSATHS BOJIBI B KOJIOJIAX CETH (IIOJIOP) mpe-
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BBIIIIACT HOPMY IS TAHHBIX MECTHBIX YCJIOBHM, HEOOXOJAMMO yMEHBIIATh OT-
METKY JIOTKa TpyOOIpoOBO/ia B BEIXOAHOM KaMepe, Wil MPUHSAThH PEIIeHUE O pa3-
MEUIEHUU KaHAM3allMOHHON HACOCHOW CTaHIIUU.

IIpumep pacuera q0Kepa

McxonHble TaHHBIE:

[Tpuxonsamuit k 0kepy pacxon g, = 20,08 a/c. OTMeTKa 3eMJIM B MECTE
pACoJIOKEHUSI BXOJHOM Kamephl 03,° = 27,20 m, BbIXOIHOU Kamephl 032 =
27,25 m. OTMeTKa JIO0TKa mpuxopsmero komwekropa OJ1,° = 24,26 m. JlanHble

h
M0 MOJBOJSIIEMY KoOJUIeKTOpYy: auameTp D = 250 mm, HallOJHEHUE i 0,55,

CKOpPOCTB
v=20,71 m/c, ykion i = 0,0035. Wupuna pycna b = 90 m.

Heobxoammo 3anpoeKkTupoBaTh JHOKEP.
Penienue:

[IpenycmaTtprBaeM ArOKep B JBe HUTKH. Toraa pacxo/ 1o OgHOM ¢y, JI/C:
Gun = qp/z - 20'08/2 = 10,04 /. = 0,001 M°/, (36)

Huametp nrokepa d, M, B IEpBOM MPUOIIKEHUU:

4 - 4-0,01
d=J i =\/ =0,113 m. (37)

TV  o|314-1

bmwxkaitimmii MeHbIiee copramenTHoe 3HaueHue d. = 100 mm. CoriacHo
m. 6.6.3 [34], MUHUMAJIbHBIA TUAMETP TPYOONPOBOJIOB JOJKEH OBITH HE MEHEE
150 mM. /lnameTp arokepa mpu MpOITyCKe BCEro pacxojia Mo 0JJHOMY TpyOoIrpo-
BOAY:

4-q,  [4-0,02
d \/n-vmm \/3,14- g = 0160w (%)

[TpunsTeiii nuametp arokepa d. = 150 mm. TlepecunTbiBaeM CKOPOCTH 0,
Mm/c:

C4eq,  4-002
VT dZ T 3,140,152

=1,14 M/ (39)

Cornacho [25], ko3 dUIMEeHT MIepOoX0BATOCTH ISl HAIIOPHBIX TPYOOIpo-
BOJIOB KpyTJioro ceuenusi n = (,013.
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I'mppaBmmueckuit paguyc R, m:
dc
R=—-=00375m (40)

Koaddpumment Illesn onpenensiercss mo ¢opmyie MaHHUHTa (BO3MOXKHO
onpenenenue no Gopmye akaa. H. H. [TaBmockoro):

1
— _.R1/6 — . 1/6 — _ 41
C - R 0,013 0,0375 44,50 (41)
['unpaBnuueckuit ykion no ¢popmyiie lesu:
v? 1,142
| = = ’ = 0,0175. 42
"TTZ-R 44,502-0,0375 42)
HOTCpI/I Haltopa 1o AJINHC:
h =i-L=0,0175-100=1,75 m, (43)

rae L — nnuHa TpyOOnpoBOIOB IIOKEPA, M; B paMKaxX KypCOBOI'O IPOEKTa 00JIb-
1I€ UIUPUHBI pyciia BoAHOTo o0bekTa Ha 10...20 MeTpoB.

MectHble notepu Hanopa (tadmunst 11.4, 11.5, 11.6, 11.7 [22] — npome-
KYTOYHBIC 3HAUCHUS HAXOIUM UHTEPIOJISAINEH):

hex — TIOTEPH HA BXOJ B TPpYOY, cocTaBistot 0,0359 m;

Newy — IOTEPH HA BBIXOJ U3 TPYOBI, cocTaBistoT 0,0095 wu;

Nnos — TIOTEPU HA 4 TIOBOPOTA HA 20°, cocraBnsor 4:0,00108 m = 0,0043
My

h, — moTepu B 3aJIBMXKKE onpenestores no ¢popmyse Belicbaxa (bopmyna
(11.15) [22]) u cocTaBmusitoT 0,0046 m;

CyMMapHble OTepU Haropa B JIOKEPE, /1, M:

h, = b + Zh, = 1,75 + 0,0359 + 0,0095 + 0,0043 + 0,0046

= 1,80 m. (44
OTMeTKa JIOTKa B BI)IXOIIHOﬁ KaMcepe:
O = O/13 — h, = 24,26 — 1,80 = 22,46 M. (45)
[ToTepu npu aBapun BO BXOJIHOM Kamepe Arokepa Oy yT paBHBI:
Hay =4+ h, = 4-1,80 = 7,20 m. (46)

Bo BxoaHOM Kamepe 0Opa3yeTrcs Momnop:
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Hypop = Hay — By = 7,20 — 1,80 = 5,40 m. (47)

OTMeTKa BOJIbI BO BXOJIHOU Kamepe:

h
OBy = OJI4 + (5> -D = 24,26 + 0,55 0,25 = 24,40 m. (48)

OTtMmeTKa BOJbI BO BXOI[HOﬁ KaMCpeC IIPpH aBapuu:
OB,, = OBy + Hy,, = 24,40 + 5,40 = 29,80 m. (49)

OtMmetka 3emiu (27,20) B MecTe pacroioKEHUs BXOJIHOUW KaMepbl HIKE
aBapuitHO oTMeTkH BoAbI (29,80), To ecTh BO3MOXKEH U3JIMB CTOYHBIX BOJ. Pac-
CMOTPUM B KayeCTBE pELICHUSl 3aHMKEHUE JOTKa TPyOOINpoBOJia B BBIXOJHOM
KaMepe COOPYKEHHUS:

Oy = O3 — (OB, — 034) = 22,46 — (29,80 — 27,20) = 19,86 M.  (50)
['myOuHa 3a10KeHUs B HaYaje OTBOJSLIETO KOJIEKTOpa:

Hy = OBﬁ — (0Nl — Ad) = 27,25 — (19,86 — (0,40 — 0,15)) (51)
= 7,14 m.
rae Ad — pa3Huiia TMaMeTpOB OTBOJSIIIETO KOJUIEKTOpa U AIOKEPA, M.

Takum oOpa3om, MpOKIaAKa CIETYIOIIEro 3a TIOKEPOM Yy4YacTKa CETH B
CaMOTEYHOM PEXXHMME, COTJIACHO TOJYYCHHBIM OTMETKaM, HEBO3MOxHa. Heol-
XOJIMMO TPEyCMaTPpUBaTh HACOCHYIO CTAHIIMIO MOCJE JIIOKEepa WU NEpes HUM.
[Tpu BBIOOpPE HEOOXOAUMO PYKOBOJCTBOBATHCS PE3yJIbTaTaMU T'UIPABINYECKOTO
pacuéra, pacuy€Ta JIIoKepa, pacrnoyOKEHUEM APYTUX HACOCHBIX CTaHIIUH.

2.10 OmnpenesieHne T0MOJTHUTEIBHOTO MPUTOKA
NMOBEPXHOCTHBIX M TPYHTOBBIX BO/I

CornacHo tpeboBanusiM, m. 5.1.10 [34], coopyxeHuss KaHAJIM3ALUU
JOJDKHBI OBITh PACCUYUTAHBI HA MPOIYCK CYyMMapHOTO PAcUYe€THOTO MaKCUMAallb-
HOTO Pacxojia U JOMOJHUTEIBHOTO MPUTOKA TIOBEPXHOCTHBIX U TPYHTOBBIX BOJI,
HEOPTaHW30BAHHO TOCTYIAIOIIETO B CAMOTEYHBIC CETH KaHAIHM3AIlUU Yepe3 He-
TJIOTHOCTH JIFOKOB KOJIOAIIEB M 32 CUeT MHPUIBTPAIIMHA TPYHTOBBIX BOJA. Pacuer
CBOJUTCA B TaOuIly (Tadin. 2.6).

Homepa y4acTKoB, WX JUIMHBI U PacueTHBIC PAaCcXOJbl CTOUYHBIX BOJI TIepe-
HOCSITCSI U3 BEIOMOCTH THIPABINYECKOro pacuera (epaghul 1...3).

3aTreM BBIYUCISETCS CyMMapHasl JIMHAa TPYOOIpPOBOIOB OT Havajia KaHa-
JM3AIMOHHON CeTH JI0 KOHIIA pacueTHOTO ydacTka (epagha 4), BKIOUAS ITTHHBI
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BCEX MPUTOKOB K PACYETHOMY y4YacTKy (I y4eTa JJIMHBI BHYTPUKBAPTATLHOM
ceTu OepeTcs yABOSHHasl IJIMHA MPUTOKA).

Tabauma 2.6
I[OHOJIHI/ITCJIBHBIﬁ IMPHUTOK IMMOBCPXHOCTHLIX M 'PYHTOBEIX BOJ
. JTUHA N _
No Timusa PacueTHbIit CIéTI/I or Jomonautenbupiii | Cymmapnsii | IlpomyckHas
acrka | L M pacxon HAauANa TNPUTOK pacxon CIIOCOGHOCTH
yq ' Q/h H/C L KM qczd, H/C qz, _]'I/C qmp’ H/C
1 2 3 4 5 6 7

Benuunna momomHUTENHHOTO TIPUTOKA (44, JI/C, (epagha 5) onpenensercs
o ¢opmye (1) [34]:

Qaa = 0,45-L-\/mg, (52)

rae L — oOmias 1yiMHa CaMOTEYHBIX TPYOOIPOBOJIOB /10 PACCUUTHIBAEMOTO CO-
opykeHus (cTBopa TpyOOnpoBOJa), KM; My — BEIMYMHA MaKCUMAJIbHOTO CyTOY-
HOT'O KOJINYECTBA OCAIKOB, MM, orpezensieMast o tadmure 4.1 [33].

CyMMapHBbIil pacdeTHBI MaKCUMaJIbHBIA Pacxof, C y4eTOM IPUTOKaA (s,
a/c, (epagha 6) onpenensercs o hopmyiie:

ds = qp + qaa- (53)

[IpoBepOYHBIil pacyeT caMOTEUHBIX TPYOONPOBOAOB Ha MPOITYCK YBEJIU-
YEHHOI'0 Pacxo/ia JOJDKEH OCYIIECTBISATHCS NpU HamoJHEHUH (),95 BBICOTHI
(epagha 7). To ectb HEOOXOAUMO W3 TAOIUI] THAPABINYECKOrO pacyera [21],
[25] nnu Apyrux BhIMKMCATh 3HAUEHHUE pacxoia (MPOMYCKHON CIIOCOOHOCTH) IpU
HarnojaHeHud 0,95 v 3HaYEHUH ONPEAEIEHHOTO PaHee THAPABINYECKOrO YKIIOHA.

Ecnu gp < gz — HEO0X0AMMO BBIOpATh CIEAYIOIIEE COPTAMEHTHOE 3Haue-
HUE JMaMeTpa WM NPOJOXKUTh €ro ¢ OOJIbIIKMM YKJIOHOM. 3aTeéM H3MEHEHMS
BHOCSTCS B P€3YJIbTaThl TUAPABINYECKOTO pacyueTa.

Ecmu qp = g — pacy€r 3aBeplieH, YCIOBUE BBIIIOJIHEHO.

2.11 Tabuauuma cyMMapHOIo NPUTOKA CTOYHBIX BOJ
HA HACOCHYIO CTAHLMIO

CrouHbIe BOJBI OT Pa3IUYHBIX KaTETOPHUI BOAONOTPEOUTENEH MOCTYAIOT
B KaHAJM3AalMOHHYIO CETh, 4, CIEAOBATEIbHO, U HA HACOCHYIO CTAHIMIO HEPAB-
HOMEPHO B Te€4YeHHUE CYTOK. JlJisi onpeneneHusi NeUCTBUTEIBHOIO CyMMapHOIro
(MakCHMMaJIbHOTO) pacxo/ia COCTaBIsETCs Ta0IMIIa MPUTOKA CTOYHBIX BOJI MO Ya-
caM CyTOK.

Pacuer BeIIONIHAETCA B CIEAYIOIIEN MOCIEA0BATEIBHOCTH:
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Onpenensiercs CyMMapHbIA CPEIHUN CYTOYHBINM pacxoj XO3SMCTBEHHO-
OBITOBBIX CTOYHBIX BOJI OT YKHJIOM 3aCTPOMKH ISl BCEX PalilOHOB, 0OCITY-
YKUBAEMBIX IJJaBHOM HACOCHOM CTAaHUUEN Oeym.

Omnpenensercsd CyMMapHbIM CyTOUHBIA pacxo] KOMMYHaIbHBIX 0ObEKTOB
U OOILECTBEHHBIX 3/1aHUl (0€3 yyeTa TOCTHMHHII, BOK3aJOB U IMPOMBIII-

KoM .

JIEHHBIX IpenpusaTuil) 20,

CpenHuii pacxo/l CTOUHBIX BOJ OIpesesnseTcs no Gopmyiie, gy, j/c:

i QcyT —2 Q?}?TM.
Qv ="2436

(54)

N3 tabnuiel 2 [34] mo 3HaYE€HHUIO CPETHETO pacxoaa HaxoasT Koddduim-
eHT 00I1Iei HepaBHOMEPHOCTH K.

[To Bennuune K (TabmuyHoe 3HaueHue Kod(hduiMeHTa MPUHUMAETCS
OMVKAUIITNM K PACCUYMTAHHOMY BHIIIE 3HAYCHUIO) U3 Ta0umil 3.6 [24], win
5.5 [22], BBINKUCHIBAIOT BETUYUHBI IPOLEHTOB PAacX0I0B I KaXA0ro Ya-
ca CyTOK.

. Pacxox CTOYHBIX BOJ Ul KaKIOTO 4aca ONPENCIIAIOT 0 GOpMYIe ¢y,

M3/
i (QcyT - ZQE}?TM) * Yotac (55)
q‘{ac 100% .

Pacnipenenenne cTOYHBIX BOJ MO YacaM CYTOK B MPOIEHTAX JJisi KOMMY-
HaJIbHBIX M IIPOMBIIIUICHHBIX 0ObEKTOB BBITTMCHIBAIOTCS U3 TAOJIMIIBI HA C.
163 [17].

Taomuma 2.7

HpI/ITOK CTOYHBIX BOJ HAd HACOCHYIO CTAHIIHUIO

Yacel
CYyTOK

OT JKHUJIOU
3aCTPONKH
Ko =...

Kommynansnsiii | KoMmyHaneHbll | KoMmMynanmeHeld | KomMmyHanbHbII
00BexT Ne [ 00BEKT M2 ... 00BeKT N ... 00BeKT Ne n

% wm % wm % M % o % M

1

2 3 4 5 6 7 8 9 10 11

0-1

23-24

Hroro:

100 100 100 100 100

IIpooonscenue madauyol 2.7

[TpoMBINITIEHHOE MTPEATIPUSITHE .
> CymmapHBIi pac-
Yacsr X034HCTBEHHO-OBITOBBIE
TEXHOJIOTHYECKHUE IylIeBbIC XOJI BOJBI
CYTOK ropsiaue nexa XOJIOHBIE IIeXa
M % M % M M M %
1 12 13 14 15 16 17 18 19
0-1
23-24
Hroro 300 300 100
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Ha ocnoBanuu Tabmuisl (rpada 1 u 19) crpourtcs cryneHuaTsii rpaduk
NPUTOKA CTOYHBIX BOJ Ha HACOCHYIO CTaHIMIO MO YacaMm cyTok. Ha rpaduke
yKa3bIBAIOTCS MUHUMAJIBHBIN 1 MAaKCUMAJIbHBIE YaC MPUTOK CTOKOB.

8,00

Qmax=6,88%
7,00 s

=

£ 6,00

=]

=

S 5,00

=

<]

= 4,00

=]

g

2 3,00

=

Z 2,

o o o
ti.ﬁ‘?‘w‘a*‘a—‘}f‘aﬂ

' =3

Hacel CYTOR

Puc. 2.7. Ctrynenyatsiii rpa@uK MPUTOKA CTOYHBIX BOJ HA HACOCHYIO CTAHIIUIO

[TonyueHHble TaHHBIC MO MPUTOKY CTOYHBIX BOJ| SBISIOTCS HUCXOIHBIMHU
JUISL pacyeTa TJIaBHOM HACOCHOM CTaHIMU, @ UMEHHO OIpeJIeJICHUs €€ IMOIauHu.

3 JOXKIAEBASA CETb BOJOOTBEJIEHUWA

[lepen HavamoM BBIMOJHEHHSI 3TOW YacTU KypCOBOTO MPOECKTHPOBAHUS
HEOOXOMMO M3yYUTh T€HEpAIbHBIN IJIaH HACENIEHHOTO MyHKTa U €ro penbed,
PacCroJIOKEHUE YIHI] U MPOE3JI0B MO OTHOIICHHUIO K BOJOTOKaM (WM APYTUM
oObekTaM, BbIOpaHHBIM B KadyeCTBAa MPUEMHHUKA CTOYHBIX BOJ), YTOOBI HaWTH
KpaTJaiiife myTH OTBO/A aTMOC(EPHBIX 0CATKOB JOKAECBOU CETHIO.

3.1 TpaccupoBka 10xK1eBOM ceTH BOA0OOTBEACHUS

Tepputopust HaceneHHOTO MecTa pa30uBaeTcs Ha OaccelHbl KaHAIN30Ba-
HUS, TIPH 3TOM YUCIIO OACCEHHOB YCTaHABIMBAETCSl B COOTBETCTBUU C pelibeoM
MECTHOCTH, BO3MOKHBIMH MECTaMHU BBIITYCKa B BOJHBIN OOBEKT.

TpaccupoBka 10XXKIeBOW CETH HAYMHAETCS C BBIOOpa HAINpaBJICHUS TJIaB-
HOTO KOJIJIEKTOPA, KOTOPBIH 11e71eco000pa3Ho pacroiararsb:

— TP BBIPAXKEHHOM penbede — B MecTax MOHMKEHHs penbeda (Mo TaibBe-
ram);
— TIpH IIOCKOM penbede — B cepeinHe OacceiiHa cToka.

VYuuHBIE KOJUIEKTOPHI MPUMBIKAIOT K riaaBHoMy. lllupoko pacmpoctpa-
HEHBI NEPIICHANKYIISApHAs U TepecedeHHast CXeMbl TpacCupoBKU. [Ipu pa3duBke
KBAapTaJIOB Ha IJIOLIAJN CTOKA CJIENYeT yUYUTHIBaTh pesibed) MECTHOCTH, TaK Kak
NepBOHAYAIBHO CTOYHBIE BOJbl HAYMHAIOT JBM)KEHUE MO MOBEPXHOCTH. Pa3ouB-
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Ka MPOU3BOAUTCSA MO OCSIM YJIHI] (IOPOTH, MPOE3/Ibl U IJIOMIAIA BKIIOYAOTCS B
IPaHMIlBI TUIONIAACH CTOKA). YUAaCTKU IO XOJY JBMXKCHHUS CTOYHOM YKUIKOCTH
HYMEPYIOTCS TI0 aHAJIOTUU C OBITOBOM ceThio. OCHOBHBIE NMPHUHIIMIBLI TPACCH-
POBKH TTOAPOOHO M3JI0keHBI B [15, 20, 22, 28].

Cxema TpacCHUPOBKH JIOXKJIEBOM CETH BBIHOCHUTCSA B IOSICHUTEIIBHYIO 3a-
MHACKYy, HAa CXEME€ YKa3bIBAIOTCS TUIOMIAIN CTOKA, MECTa BBIMYCKOB JIOXKICBBIX
CTOYHBIX BOJI, JIOKAJIbHbIE OUUCTHBIE COOPYKECHHUSI.

3.2 OmnpenesieHHe METEOPOJOrHYECKUX TAPAMETPOB

Pacuer noxneBoi ceTM OCHOBaH HAa METOJAE IPENECIbHBIX MHTEHCHBHO-
cteil. J{ns onpesenenus: pacueTHBIX PacX0J0B CTOYHBIX BOJI HEOOXOAUMO TpEI-
BapUTEIBHO OIPENETIUTh pAJ mapaMmeTrpoB u kod3dduimenton. [lapamerp, xa-
PaKTEepU3YyIOINNA UHTEHCUBHOCTb AOXAs AJI1 KOHKPETHOM MECTHOCTH, 1. 7.4.2
[34]:

lgP ]y (56)

A= - 20™ - [1

d20 + lgm,
I7I€ ¢20 — UHTEHCUBHOCTD JOXAS MPOAOKUTENbHOCTRI0 20 MuH 1ipu P = 1 rop,
onpeaensaercs no pucyHky b.1 [34]; n — nmoka3aTens CTENeHu, ONpeaeasaeTcs 1o
tabmune 8 [34]; m, — cpenHee KOJIMYECTBO JOXKJEH 3a ToJl, IPUHUMAETCS 10
tabmure 8 [34]; P — nepuroJi OJHOKPATHOTO MIPEBBINIIEHUS PACYETHON WHTEHCHUB-
HOCTH JOXs, TOJIbI, ONIPEACIIAECTCS B 3aBUCUMOCTH OT 3HAYEHUS ¢2 110 TaOIHIIe
9 [34]; y — moka3arelb CTeNeHU, IPUHUMAEMbIN o Tadaute 9 [34].

Pacxonpl 10KI€BBIX BOJ B KOJUIEKTOpax KaHanuzauuu (,, Ji/c, onpeaens-

etcst o popmyne (11) [34]:

Zmia AV - F

Qr = 12001
T

(57)

T1e Znia — cpeaauii kodpumment croka; F — pacdeTHas IIoaab CTOKa, Ta; ¢, —
pacdeTHast IpOAOKUTEIBLHOCTD JOXK/ISI, MUH.

Cpennunii K03QPUIIMEHT CTOKAa ONPEEISIeTCsS KaK CpeIHEeB3BEIICHHAS Be-
JUYMHA B 3aBUCUMOCTH OT 3HAYCHHMU Z; JUIS PA3IUYHBIX MOBEPXHOCTEH BOJO-
coopa:

2(f-Z)
Xf

Pacuer cymmbl npousBeAeHUi Tiomaaeil Ha KOd(PPUIUMEHTH U CyMMBbI
IO MPOU3BOIUTCA B TAOIMYHON (hopMme.

Zmid = (5 8)
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Taodmuma 3.1
OmnpejerneHre CpeIHEB3BEIICHHOr0 K03 uIreHTa mokposa

HanmenoBaHnne nmoBepXxHOCTEM 7 Z =7
BOJI0COOpa
Bononenponuiiaemeie
[IlebenouHbIC
[ pyHTOBBIE
3eseHbIe
Uroro: 2f - 2(f*Z;)

IIpu 5TOM 3HaueHHE TUIOIIAIN IMOBEPXHOCTEH BOAOCOOpa IMOICTABIACTCS
B JIOJISIX €IUHUIIBI, KOA(PUITMEHTHI MOKpOBa HAaxXOAATCs 1o Tabnuiam 13 u 14
[34].

PacuetHasi mpoOAOIKUTENBHOCTh MNPOTEKAHUS MOXKIEBBIX BOJ f,, MHUH,
ompenensercs: coraacHo 1. 7.4.5 [34] mo ¢popmyie:

tr =teon T tean T tpi (59)

TA€ t.on — BPEMSI OBEPXHOCTHOW KOHIICHTPAIUU (MPOJOJKUTEIIBHOCTh MPOTE-
KaHUs JOKJEBBIX BOJ JI0 YIMYHOTO JIOTKA WM KOJUIEKTOpa), MUH, OIIPEACIISIET-
¢4 coryiacHo 1. 7.4.6 [34]; t.qn — BpeMs IPOTEKAHUS JOXKAEBBIX BOJI MO YJIMYHBIM
JIOTKaM J10 JOKJIeNpUeMHUKa, MUH, onpeaeisiemas no gopmyse (14) [34]. Kax
npasuiio, cocrasisier 0,5...1 MuH; #, — BpeMsl POTEKaHUs JOXKIEBBIX BOJ IO
TpyOam 0 pacyeTHOTo CTBOpa, onpeaesiemas mo gopmyse (15) [34].

PacueTHbIil pacxo/ MOBEPXHOCTHBIX CTOYHBIX BOJ JIJISi THAPABIUYECKOTO
pacyeTta HOXAEBbIX cered (,, J/C, MOXKHO MPEACTaBUThH, KAaK MPOU3BEICHUE
YAEJIBHOTO Pacxo/ia JOKAEBbIX BOJI HA 3HAYEHHUE IJIOMIAJAN CTOKA!

Qr = Qyy - F. (60)

Beimonnue noactanoBky Gopmyi (57), (59) B dopmyny (60) u mpousBeas
HEOOXOIMMBIE COKPAIIEHUS, TOJTYIUM 3aBUCUMOCTb:

Zmid - A2
Qyp = 1,2n-0,1 (61)
(tcon ttean + tp)

®opmyna (61) nokas3pIBaeT 3aBUCUMOCTD YAEIBHOTO pacxoAa OT BPEMEHU
NpOTEKaHUA JT0XKIEBBIX BOA MO TpyOoam Oyy = f (1,). JIJ11 HECKONBKUX 3HAUYEHUN
t, oT 0 10 60 MUHYT OIpeNensA0T COOTBETCTBYIONIME 3HaueHus (J,y. Ha ocHoBe
NOJTy4YeHHBIX 3HaueHul (mpumep B Tabxa. 3.1) crpoutcs rpaduk Qynkumii. [Ipu-
Mep Takoro rpaduka rnokasaH Ha pucyHKe 3.1 TaHHBIX METOJUYECKHX yKa3aHUH.
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Tabmmma 3.1

t,, MuH | Oy, n/cTa s 35,00
0 29,44 X 30,00 K
N
5 20,18 25,00
10 15,82 20,00 -
15 13,20 15,00
20 11,44 10,00
30 9,18 5,00
0,00
40 7,6 0 20 40 60
50 6,78 1, mun
60 6,06 Puc. 3.1. I'paduk ynenpHOTO pacxona.

B cnygae, ecau momans croka cocraBisier S00 ra u Gonee, B hopMyy
(57) un, xak cnencrtsue, B popmyny (61) cneayeT BBOAUTH MOMPABOYHBINA KO3(]-

¢dunreHT K, yYuTHIBAIONINNA HEPABHOMEPHOCTH BBITIAJCHHS JOXKIS O TUTOIAIM,
n. 7.4.4 [34].

3.3 T'mapaBiauvecKuii pacyer M0 AeBOM CETH BOJOOTBEACHNS

[Tepen pacu€Tom 10KIEBOM CETU JOJDKHBI OBITH BHITIOJHEHBI TPACCUPOBKA
JTO’KJIEBOM CeTH (710 BBITYCKOB B BOJHBIN O0BEKT), pa30MBKa CETH HA PacuETHbHIE
y4acTKH, pa30uBKa OacceilHa KaHAJIM30BaHUS HA IUIOMIAJM CTOKA; OIMpPEIEIICHbI
CpeIHEB3BEIICHHbIN KOA(h(UIIMEHT MTOKPOBa, MapaMeTPhl ¢z, 1, M, y; HallJeHa
pacyeTHasi MHTEHCUBHOCTBH JOXAS NJis 3aJlaHHOTO HACEJIEHHOTO ITyHKTA; IO-
CTPOEH rpaduK yAeIbHOI0 pacxoja, BBIYMCICHBI IJI0MIAI1 CTOKA.

Tabmuma 3.2
[Inomiamu cToka i1 JOKAEBOM CETHU
Mudp mmomanu | [Inomans croka, ra

['MapaBIMuecKuil pacueT OKICBOW CETH BOJOOTBEICHHS BEIETCS B Tal-

JTUYHOU (hopMe, B CIICAYIOUICH MOCIEI0BATEILHOCTH:

1. PacueTHbIC y4acTKu TPYNIUPYIOTCS B KOJUIEKTOPHI. [locieHiuM paccuuThI-
BAIOTCS TJIaBHBIC KOJUICKTOPBI PAOHOB.

2. OmpenensieTcs pacueTHas IUIONMIAAb CTOKA JJIs y4acTKOB. [lmomaab, ¢ KOTo-
pOIi CTOKH TIOCTYMAIOT HETMIOCPEICTBEHHO HAa PACUYCTHBIN YIacTOK, CUUTACTCS
IyTEeBOH, IJIOMIAJH BBIMIEICKANINX YIaCTKOB — TpaH3UTHBIC. JIJIT TOCe-
HUX YYaCTKOB TJIABHBIX KOJUIGKTOPOB 3Ta IUIOIIAh JOJDKHA COOTBETCTBO-
BaTh IJIOMIAN CTOKA, OOCTYKHBAEMOTO BCEHl CEThIO OacceiiHa.

3. JIouHBI pacYeTHBIX YYaCTKOB CHHUMAIOTCS C TPACCHPOBKH, BBITIOJHEHHOW B
Mmacmrabe. HeoOXomuMo MOMHUTH, YTO JJIMHA HAadajdbHBIX YYaCTKOB He-
CKOJIbKO MEHBIIIE COOTBETCTBYIOIIETO pa3Mepa KBapTaia.
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4. CKOpOCTBIO IBUKEHHUS HA y4acTKe 3aJat0TCsl, MPU 3TOM OHA JOJKHA OBITh
0o0JIbllIe MUHUMAJILHOM, corjlacHo Taomuie 2 [34]. s HadaJlbHBIX ydacT-
KOB MOXXHO mpuHuUMath v = (0,7 m/c. [lo Xoay IBWXEHHUS CKOPOCTh OT
y4acTKa K YYacTKy JIOJbKHA Bo3pacTaTh. MakcuMallbHasi CKOPOCTh HE
JOJDKHA MPEBBIIATh 1,5 m/c.

5. Bpems npoTekaHusi CTOYHBIX BOJ Ha Y4YacTKE f,, MUH, ONpPEAEsAeTCs IO
dbopmyne (15) [34] unu:

P (62)

rae L — AnvMHa pacyeTHOrO y4acTKa, M; 0 — CKOPOCTh JIBUYKEHUSI CTOYHBIX BOJI Ha
ydacTke, M/C.

Bpems mpoToka Ha yyacTke CyMMHPYETCS ¢ HauOOJBIINM BpEMEHEM Po-
TOKa M3 MPUMBIKAIOLINX BBILIEIEKAIIUX yyacTKOB. Ha mocneqnux ydyacrtkax ce-
TU (OT MOCIEAHETO y3Ja A0 BBIMYCKa B BOJHBIN OOBEKT) BpeMs MIPOTOKA 3aHYIIS-
eTCsl.

6. Ilo Bpemenu mpotoka u3 rpaduka, MIOCTPOSHHOTO HAa OCHOBE (DOPMYJIBI
(61), onpenensieTcs 3HaUEHUE yIEIBHOIO pacxona Q.

7. Tlo dopmyne (60), moacTaBiss BMecTO F 3HauCHHS OOCTYKHBAaEMbIX
TIonIanel cToka F; ompenesnsieTcsl pacueTHBIM pacxoa JOXKACBBIX BOJ HA
ydacTke ceTd. JlmamMeTp U THIpaBIMYECKUN YKIOH ONPEEISIFOTCS U3 Tao-
JII] THAPABIAYECKOTO pacyeTa JJIsi COOTBETCTBYIOIIETO MaTepuaia Tpy-
OOMPOBOJIOB MO 3HAYEHUIO pacxona (O, U CKOPOCTH v. JMamMeTpsl U YKIIO-
HbI TPyOOIIPOBOIOB TOJKHBI OBITh PABHBI UM 00JIe MUHUMAJIBHBIX, II.
5.3.1 um. 5.5.1 [34]. IIpu 3TOM IOIKHO BBIIOJIHATHCS YCIOBHE:

< 0,10, (63)

rne O, — OPOIYCKHas CIIOCOOHOCTH TpyOoIpoBoaa (Ounxkaiiliee K pacueTHOMY
TaOJIMYHOMY 3HAYEHHIO Pacxoja Mpu BHIOPAHHOM JHaMETpe U 3aJJaHHOU CKOpO-
CTH), J/C.

[Ipu HEBBIMOTHEHNHN YKAa3aHHOTO BBIIIE YCIOBHUS MEHSIOT CKOPOCTh TeUe-
HUS HAa YYacTKe W MOBTOPSIOT pacuér, MoKa pa3HUIA MEXKy PacueTHbIM U Tao-
JUYHBIM 3HaUYC€HHEM He Oynet B npeaenax 10%.

Crnenyer MOMHUTB, YTO TPyOONPOBOABI JOKIEBOM KaHANU3ALMKU MPOEK-
TUPYIOTCSl Ha TMOJHOE 3aI0JIHEHUE, NP HEOOXOAUMOCTH YMEHbILICHUS TUpaB-
JMYECKOTO YKJIOHA CJeAyeT NPUHUMATh HAIlOJIHEHUE MEHbIIIE €IUHUIIBI.

8. Omnpenenstorcs MOTEPU HAMOpa Ha y4acTKax ceTu, 1o ¢opmyiie (26).
9. Ecnm ycnoBue m. 7 BBIMOTHSAETCS, MPUCTYNAIOT K OMPEICICHUI0O OTMETOK

U TIIyOMH 3aJI0)KCHHS aHAJOTUYHO aJTOPUTMY XO3SHCTBEHHO-OBITOBOM

cetu. HauanpHas rimyOnHa 3a7105KEHUS I YIUIHBIX YYaCTKOB JIOKICBOM
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CeTHU JOJIKHA MpUHUMAThCes 1o 1. 6.2.4 [34], c. 130 [20], c. 79 [28]. Tpy-
OBl BHIPABHUBAIOTCS T10 “IIIENBITE”.

Taomuma 3.3
BenoMocTh rupaBiInyecKoro pacyera J0KIEBOM CETH BOJOOTBENECHNUS
No [iommaam cToka, ra . BpeMmst IpoTeKaHusi, MUH Owr | Ot
, M v, M/C
ydacTka | MyT. Tp. z Ha y4. | Tpen. z n/c n/c
1 2 3 4 5 6 7 8 9 10 11
IIpooonocenue mabauyol 3.3
. OTMETKH, M
D, i Onp, A, % ixL, 3eMIIn IEIBITH HU3a TPYObI [ryGurst, M
MM n/c M
H K H K H K H K
12 13 14 15 16 17 18 19 20 21 22 23 24

Ha ocHoBanuu Ta6J'H/II_IBI TrHAPaBIMYCCKOTO pacqéTa BbIYCPYMUBACTCA IIPO-
(1)I/IJII> IJIaBHOI'O KOJUJICKTOpA I[O)KI[@BOﬁ CCTHU BOAOOTBCACHUA.

4 KOHCTPYUPOBAHUE CETEM BOJOOTBEJEHUSI

B nanHOM paszmene KypcoBOro mpoekTa 000CHOBBIBAETCS BHIOOp MaTepu-
ana Tpy06. s Bcex TpyOONpOBOOB OMKMCHIBACTCS CIIOCO0 coeauHeHus Tpyo. B
COOTBETCTBUM C XapaKTEPOM I'PYHTOB, YPOBHEM T'PYHTOBBIX BOJ OINpPEAEIISIeTCS
TUIT OCHOBAHUS MO TPYOBbl, MPUBOJIUTCS €r0 CXEMaTUYECKasi KOHCTPYKIus (T10-
NEpPEeUHbI pa3pe3 Mo ceueHuto TpyoornpoBona). KpaTtko omuchiBaroTCs KOH-
CTPYKIIMHM KOJOJUEB, TIOKEPa, 0KICTPUEMHUKOB, BBIITYCKOB CTOYHBIX BOJI B
BOAHBIA 00BEKT. ONMUCHIBAIOTCS Y3JIbI MEpeceUeHus: TPyOOIpOBOJAOB CO CTEHKA-
MU COOPYKEHUH.
B taGnuunom Buje npu BeIOOpe MaTepHaia TpyO TpyNIUPYIOTCS YYaCTKH
C OJIMHAKOBBIM JMAaMETPOM U MaTepHaOM TPyO, OMpenenseTcs ux cyMMapHas
JUIMHA, yKa3biBaeTcss HopMaTtuBHbId JoKyMeHT (I'OCT, TY u 1.1.) Mo KoTopoMy
u3rotoBjieHa Tpyoa. OTnenbHO paccMaTPUBAIOTCS MaTEpUalIbl KOJJIEKTOPOB XO-
31ICTBEHHO-OBITOBBIX, JI0K/IEBBIX CETEH BOJOOTBEACHUS, HATIOPHBIE TPYOOIPO-
BozbI (o1 'KHC no KOC) u TpybonpoBoab! arokepa
Tabmura 4.1
Marepuain TpyOorpoBooB ceTeit BogooTBeaeHus K1 u K2

Ne yuacmros | Juamemp, mm | Mamepuan | XL, m | TOCT unu TY

XO035MCTBEHHO-OBITOBAS CETH BOAOOTBEICHUS

JloxaeBasi ceTh BOJOOTBEICHUS

TpybonpoBoab! Ar0Kepa
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[Ipu mpoexkTrpoBaHWU CceTel KaHAIW3AIMK HEOOXOIUMO TIOMHHTH O
HaJMYUU HAa TEPPUTOPUM TOpoAa APYrMX MOA3EMHBIX KOMMYHHMKALMN W THIA-
TEJIBHO POpadaThIBATh MECTA MEPECEUECHUS U MapaLIeTbHON MPOKIAIKU CEeTEH.
B KypcoBOoM mpoekTe paccMaTpHUBAarOTCS BCE MECTa NEPECEYEHUN XO3SUCTBEH-
HO-OBITOBOW M JIOXKIEBOU CETEH BOJOOTBEICHUS, IPYTHMX KOMMYHUKaIMi. Pac-
CTOSIHUE MEXy TpyOONpOBOJAAMH XO3IWCTBEHHO-OBITOBOM M JTOXAEBOM KaHa-
JU3allid TI0 TOPU3OHTANMU (B CBETY) JIOJDKHO COCTaBiiATh HE meHee 0,4 M, co-
rmacao CIT 18.13330.2016. MunumManpHOE pacCTOSTHUE MEXKIY TPyOOIpoBOIa-
MU IO BEPTHKAJIH (B CBETY) AOJDKHO COCTaBIATh HE MeHee 0,2 M, . 6.12 [2].

Tabnuma 4.2
OTMETKH B MECTaX MEPECEYEHUs] CETEN B IUIAHE
briTOBas ceTh JloxxeBasi CETh
No yu, OTMmeTKHn No yy, OTMmeTKHn
OJI = OJI =
Ol = Oll =

VYuyactku nepecekatorcsi (He mepecekarorcs). Tpedyercs 3ariryOieHue Xo03si-
CTBEHHO-OBITOBOM (JTOJK/IEBOM CETH) HA .... M.

Ilpu He00X00UMOCHU BHOCAMCA U3MEHCHUS 6 pe3yjibmanbl zudpawm-
uecKo20 pacuema cemeil 60000MEEOCHUAI.

5 I'PAOUYECKASA YACTDH KYPCOBOI'O ITPOEKTA

['paduueckas yacTb BBIMIOJHSIETCS CTyAEHTOM Ha jaucte popmarta Al, B
COOTBETCTBUM C MpaBujiaMu opopmiieHUs paboyeill TOKyMEHTAllUd Hapy>KHbIX
ceTel BoJOCcHAOKeHMs] W KaHanu3auuu [7]. [IpumepHass KOMIOHOBKa JHUCTa
npecTaBiaeHa Ha pucyHke 1.1.

5.1 IlnaH cereii BOA0OOTBEeACHUSA

IInan ceret BomoOTBedeHHMs BhIIOJHSAeTCS B Macmrade 1:10000. Ha
IJIaHE YKa3bIBaeTCs penbed) MECTHOCTH, PACIIONIOKEHUE KOMMYHAIBHBIX U 00-
LIECTBEHHBIX 3JaHUM, IPOMBIIUIEHHBIX NPEANPUATUHI, PACIIONIOKEHHUE CETEN XO-
3IMCTBEHHO-OBITOBOM M JOKIEBOM KaHAIU3aIlMH.

Wompner: Ly B 7,7] Bosne nnana ceren pasme-
D, mm % [[AeTCA KUY B BHUIE BBIHOCKU C

) 290 340 pacumppoBKON yKa3bIBAEMbIX 3HA-

400 / 330 YyeHUU. B COOTBETCTBUM C KIIHOUOM,

&3 S0 30 Ha IJIaHE CeTeH JUIa  KaXJaoro

300N(/ 300 250 y4acTKa YKa3bIBAC€TCS YHCICHHOE

“So 3HAQYEHHE €ro PacuyeTHOMH JTHHBI U

muamerpa (pucyHok 5S.1). Taxxe
MOKAa3bIBAIOTCS KAaHAIM3ALUOHHbIE

Puc. 5.1. IIpumep HaHECEHUS HA TUJIaH
CEeTel pacueTHBIX JJIUH U JUAMETPOB
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HAaCOCHBIE CTaHIIMU, AIOKEPBI, OUUCTHBIE COOPYKEHHUSI CTOUYHBIX BOJ, BBITYCKH
OYMINICHHBIX CTOYHBIX BOJ B BOJHBIM 00BEKT. Ha miaHe pexomeHIyeTcs HaHe-
CEHHE CETEeW pa3IMYHBIMH THIAMU JUHUN, HAIPUMEp, XO35HUCTBEHHO-OBITOBAS
CEThb — CIUIOLIHOM JIMHUEW, a JOKIAEBasA CETh — IITPUXOBOM.

5.2 TIpoduian KoNJIEeKTOPOB

[TpononpHBIE TPOGUIN KOJJIEKTOPOB KaHAJIM3aIMOHHBIX CETeH M300pa-
KAIOTCSI B BHJIE PA3BEPTOK MO OCSM TpyOompoBoaoB. TpyOompoBoabl n300pa-
KAIOT IBYMS JTUHUSMU. BOKOBUK TaOMHIIBI TSI TIOJ36MHOM MPOKJIAJAKU BBITIOJ-
HSIOT, COTJIaCHO pucyHKY 2.4. [Tpumeps! poduieli mpeacTaBieHbl Ha PUCYHKaX
Ha npodunsax nanocsr:

MTOBEPXHOCTH 3€MJIM — TOHKOM CIJIOIIHOM JIMHHUEN;

YPOBEHb I'PYHTOBBIX BOJ — TOHKOW IITPUXITYHKTUPHOUN JTUHUEH;
MIOIA/IAIOIINE B PA3BEPTKY APYTHE MOJI3EMHbBIC HHKECHEPHBIC KOMMYHHUKa-
LM,

— JaHHBIE O TPYHTaX, B COOTBETCTBUHM C Tabiauiamu 3 u 4 [6];
MIPOCKTUPYEMBIH TPYyOOTPOBO/I, KOJOIIBI, MOJI3EMHBIE U HAJ3EMHBIC Ya-
CTH COOPYKEHUM, CBA3aHHBIE C IPOCKTUPYEMBIM TPYOOIIPOBOIOM.

B rpaduueckoit yacTu KypCOBOTO MPOEKTa BBIMOJHAIOTCS MPOQPUIHN I1aB-

HBIX KOJIJIEKTOPOB XO3HCTBEHHO-OBITOBOM U JOXKIAEBOM CETEH.
5100

50,00

49,00

48,00

47,00

46,00

45,00

44,00

Mz 110000
Me 1.7100 43,00

4100 42,00

EN)

lpoexmHan omMemikd HU3Q UM
AoMKE mpydst, M

k2

146,19

flpoermHaA omMemka
3eMAU, M

HamypHas ommemka
3eMAL, M

49,40 T48,40T 4695
434014340 1T4730
4915 T4315
49,35 14935 14508
49,00 49,00 144,27
48,95--48,95 - 44,157

OGosHavenue moydst Tpyda HA Toybu demorias Toyba xenezodemoxnan
U mun UIoA[LUU FOCT 18599-200110CT 20054-82 (1992} FOCT 6462-88
© 200 @ 350 @ 500 ‘ @ 600

flecwanas nodywka h = 150 mm

OcHoBarue

s e

9 i
Sknow, Joo; dauna, v 28000~ | 32000~~7 | 33600~ | 370,00 i

|
PaccmosHue, M 280,00 320,00 336,00 320,00 50,00
|

Homep konodya,

|
5 @ 10 23 26 FTHC
movku, y2aa nobBopoma | | ] [ |

Puc. 5.2. O6pa3zer] BbIIIOJIHEHHOTO MPOQUILS
X03511CTBEHHO-OBITOBOU CETH BOMOOTBEICHUS
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4850 149,50 | 44,89
49,65 149,65 144,361
48,00 L4800 44,074

49,25 1492517

4855

Toyda demonmas
FOCT 20054-87 Tpyda xenesodemornas (OCT 6482-88
D400 @500 | D900

OcrioBarue ffecuanas nodywka h = 150 rm

- S T — ¢ 78
S, ey EBTEE, B PO e | TEOD. e | FTEGD 320,00 70,00~

Odo3Haserue mpydsi
U mun usonayuuy

Paccmoariue, M 280,00 320,00 336,00 320,00 170,00

Homep konodya, o 6 10 4 17 8
moyky, yana nobopoma | | ] ! I |

Puc. 5.3. O6pa3zelr BBITOIHEHHOTO MPOdUIIS
JIOKIICBOM CETH BOJJOOTBEICHHSI

5.3 KoHcTpyupoBaHue KoJ0ALEB

KoHcTpynpoBaHre KOJIOALIEB BBIOJIHAETCS B COOTBETCTBUU C YKA3aHUS-
MU 1. 6.3.1...6.4.2 [34]. ¥Y3en K NpOEKTUPOBAHUIO KOJIOAIA BBIOUpAETCSI, IO CO-
[VIACOBAHMIO C BEAYLIUMM IPENOJABATENIEM, HA OCHOBE UTOTOBOTO T'MApaBIIAYE-
CKOTO pacuera. DJI€MEHThI U KOHCTPYKIUK puHuMatrorcs o [11] u [35].

[TocnenoBaTenbHOCTH KOHCTPYUPOBAHUSI CMOTPOBOTO KOJOIA!

1. JIns BBIOpaHHOTO y3Jia HEOOXOJUMO BBITUCATh OTMETKY 3€MJIH, TMAMET-
PBI U OTMETKH BCEX TPYOOIPOBOIOB, KOTOPBIE MPUMBIKAIOT K KOJIOIILY;

2. Tlo m. 6.3.1 [34] BeIOUpaeTcs nuameTp padodeit 4acTu;

3. IlnuTy ocHOBaHUSI pacroiaraloT Ha OTMETKE, HUKE MHHUMAIbHOWU OT-
METKH JIOTKA, MPUMBIKAIOIINX K KOJIOALY TpyO, He MeHee 30 MM OT Mu-
HUMAJLHOM OTMETKH HU3a TPYO M0 HAPYKHOMY JAHAMETDPY;

4. Ha nnuTe OCHOBaHUS yCTpauBaeTcs HAOMBHOW JIOTOK, BBICOTa KOTOPOIO
ompeenseTcs mo Gopmyiie:

h, = Dyyay + 6 + 100 + 30, (64)

T71€ Diax — HAMOONBIINK TUAMETP TPYyOOTIPOBOIa U3 MPUMBIKAIOIINUX K KOJOAILY
Y4acTKOB, M; 0 — TOJIIMHA CTEHKHU TPYyObl, M; /(00 — paccTosiHUE OT Bepxa TPYyObl
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JI0 TIOBEPXHOCTU JIOTKA, M; 30 — paccTOSHUE OT MUHMMAJIbHONW OTMETKH HH3a
TpyO A0 MIUTHI OCHOBAHUS, M.

5. Ha norok yknaaplBalOT KoJiblla paboyell yacTu, A Bepxa KaKIIoro
KOJIbI[A OMpPEAESIOT OTMETKU (C YyYeTOM CJIosi LIEMEHTHOI'O pacTBOpa
MEXTy KOJbIIaMH B [ cm);

6. Ilpu pgoctwkeHUr BBICOTHI paboueil yacTu > [,8 m yKIaAbIBAIOT TUIUTY
NEPEKPHITHUS;

7. OcraBiieecsi pacCTOSHUE 3aMOJHSIOT KOJIbLIAMU TOPJIOBUHBI JHAMETPOM
D =0,7 m;

8. Mex 1y mociaeIHUM KOJIBIIOM TOPJIOBUHBI U BEPXOM KOJIbIA PACIONararT
OMOPHOE KOJIBLIO;

9. PaccrosiHre Mexay BEepXOM KOJOAIA U MOCIEAHUM KOJIBIIOM TOPJIOBUHBI
3aIOJIHAIOT OETOHOM HJIM KUPIUYHOM KJIaIKOH.

JIisi mepenagHOro KOJOJla CHayana OIpeaesseTcs BbICOTa Mepenana u
ero TUIl. 3aTeM MPOBOJUTCA COOTBETCTBYIOIIMHA pacyer, KOHCTPYUPOBAHHUE B
aHAJIOTMYHOU TocienoBarenbHocTH. [Ipu pasmepax B miaHe Oosbliie, yKa3aH-
HBIX 110 [11], BMECTO KOJIO/ILIEB YCTPAUBAIOTCA KAMEPHI.

[Ipumep nocTpoeHuss CMOTPOBOT'O KOJIO/ILIa CO CMEHOM AMaMeTpa KOJUIEK-
TOpa.

HcxonHble JaHHbIE:

OTMmeTKka 3eMJId B MECTE PACIOJIOKEHUs Koioaua cocrasisier 45,200 m.
[Mpuxopsumii Ha oT™MeTke JioTka 40,800 m, TpyOompoBoa umeet auametp 200
mm. [nametp TpyOs! mocne xkonoamna 250 mm, ormetka otka 40,750 m. TpyOs
nosaudTHIeHOBBIE. TonmuHa cTeHOK TpyO 20 u 22 mm COOTBETCTBEHHO.

Heo0Oxoaumo 3anpoekTHpoBaTh KOJIOIEI.

Pewenue:

KoHcTpyknus kojonaua mpuHsATa M3 COOpPHOro »xene3o0eTroHa. MuHU-
MajbHasi OTMETKa NMpUMBbIKaoImux Tpyo coctaniseT 40,75 M. C ydyeToMm TOJNIIHU-
HbI CTEHKH TPYOBI (22 Mmm), a TaKKe C y4eTOM J00aBOYHON BBICOTHI (30 Mm)
YKJIa/IbIBa€M IUIUTY JHUINA (BEPX IJIUThI) HA OTMETKY:

Zp P = Ollppin — (81p + her) = 40,75 — (0,022 + 0,03) = 40,698 M. (65)

TounuHA MIXWTHI THUIA COCTABISIET 12 cM, MO3TOMY OTMETKA HU3A IUIH-
TBI:

Zie = 70 P* — 8., = 40,698 — 0,120 = 40,578 m. (66)

Ha nnurte nuuma ycrtpamBaercss HaOMBHOHM JOTOK. BbricoTa HaOMBHOTO
JIOTKA:

h; = Dpax +6 +0,1+ 0,03 =0,25+ 0,022+ 0,1+ 0,03 = 0,402 M. (67)
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Puc. 5.4. O6pa3zen; KOHCTPYUPOBAHUS CMOTPOBOTO KOJOLIA!
1 — cTeHOBOE KOJBIIO, 1 = 90 cm; 2 — HAOUBHOM JIOTOK; 3 — KOJIBIIO TOPJIOBHUHEI,
h = 90 cm; 4 — MTa NEPEeKPHITUH; S — TJIUTA JHUIIA; 6 — ONTIOPHOE KOJIBIIO;

'/ — HOpOKHAas IUIUTA.

Ha notok yknaapiBaroTcsi Kosblia pabouedt yactu kosonma. Ilpu stom
HY>KHO MPUHSTH TaKO€ KOJIUYECTBO KOJEI, YTOOBI BhIcOTa paboueit yactu > 1,8
M. [To [11] BbIcOTa KOJIEL ¢ yueToM cTshkku coctasisieT 90, 60 u 30 cm. OcHOB-
HbIE pa3Mepbl U Macca 3JIEMEHTOB MIPUBEICHA B IPUJIOKEHUH JaHHBIX YKa3aHUM.

OTmeTka Bepxa TpyO, IPUMBIKAIOIIUX K KOJIOIILY:

Zg,"" = 40,800 + 0,200 = 40,750 + 0,250 = 41,000 m.

OTtMmeTKa BEpxa HaOMBHOTO JIOTKA:

ZBepx _ ZBer

JIOT

ny

+ h, = 40,698 + 0,402 = 41,100 m.

(68)

(69)

Takum 00pa3om, cymMMapHasi BBICOTA KOJICI[ JOJDKHA OBITH paBHA WU
6omnpmie 1,8 M, To mpuHATO /1Ba KoJiblia BeIcOTOM 90 cM. OTMETKa Bepxa MepBOTO

KOJIbL1a:

ZBer _ ZBepx

1k

JIOT
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OTtMeTKa Bepxa BTOPOTO KOJIbIa COBIAJAET ¢ OTMETKON HHU3a TUIUTHI Tie-
PEKPBITHS:

zims = 720 = 77 P* 4+ hy = 42,000 + 0,900 = 42,900 m. (71)

Tonmuua mmTel nepekpbiTust — 15 cm. OTMeTKa Bepxa:

7ot = zmms 4§ = 42,900+ 0,15 = 43,050 m. (72)

I -
OTtMmeTKa BEpXxa IEpBOIro KOJiblid rOPJIOBUHBI:

ZPPX = 7P L p = 43,050 + 0,900 = 43,950 m. (73)

ir I

OTtMmeTKa BC€pXa BTOPOI'o KOJIbId TOPJIOBHUHLI:

Z;P = 77" + h,. = 43,950 + 0,900 = 44,850 m. (74)
[IpuHrMaeM BBICOTY KpBIIIKK JitOKa — 11 cM; mpuHATa AOpOXKHAS TUIUTA
[1/] 6 BeIcOTOI 22 cM. Toraa HU3 AOPOKHOM TUIUTHI (BEPX OMOPHOTO KOJIBIIA):

7o = 70 — Nyox = 45,200 — 0,220 = 44,980 M. (75)

OK

Hus OIIOPHOT'O KOJIbLIA:

Zhus = 75°P% _ p o = 44,980 — 0,070 = 44,910 m. (76)
OcraBuieecst HenocTatomue paccrosiuue (44,990 — 44,910 = 0,060 m) 3a-
MOJTHSETCSI O€TOHOM MJIM KUPIUYHON KITAJKOM.

5.4 CocraBjienue cnienupuKANUNA ¥ IKCIJINKAIMT

B pamkax KypcoBOro IHpoeKTa COCTaBJS€TCs creuu@ukanys Ha KOH-
CTPYKLIUHU 3alIPOEKTUPOBAHHOIO KoJsioAna 1o ¢opme [5], oObeauHeHHas crienu-
dbukanys TpyOONPOBOJAOB XO3SIICTBEHHO-OBITOBOM U JOXKJIEBOM CETEM BOJOOT-
BEJICHUS, a TAK)KE KCIUIMKALUSA 00BEKTOB, COPACHIBAIOLINX B CETh COCPENOTO-
YEeHHbI pacxoj (KOMMYyHajbHbIE, OOIIECTBEHHbIE 3/1aHUS U IMPOMBIIIJICHHbIE
OPEANPUATHSA ).

[Ipu 3anonmHeHNM crneuu(UKAIMK CHAavyana 3aHOCATCS TPYyOOIPOBOIBI.
OOwas ;uiHa TpyO OJMHAKOBOTO AMAaMETpa J0JDKHA OBITh KpaTHA JJIMHE OJIHOM
TpyOBI (Kak mpaBuio, 310 3, 6 uiu 12 metpoB). [Ipu 3amonHeHnn SKCIITUKALUU
BHOCSITCSA 3HAYEHUSI CYTOYHBIX, YACOBBIX U CEKYHAHBIX (PAaCUETHBIX) PACXOIOB
CTOYHBIX BOJ] 00BEKTOB. Takke yKa3bIBae€TCs IUIOIIAJh CTOKA, HA KOTOPOH
HaxoAuTca 00bekT. [Ipumep 3anmofHeHUs cHeUPUKAIUN U HKCIUTMKAIMKN TpU-
BEJICH HA PUCYHKaX 5.6 u 5.7.
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Ha dopmat (A1) B TabnuuHoli (hopMe BBIHOCATCS OCHOBHBIE TOKa3aTEIn

Puc. 5.7. O6pa3zer BHIMOTHEHUS IKCIUTAKAITIT

5.5 Texuuyeckue napamerpbl ceTu

paboOTHI CUCTEMBI BOJIOOTBE/ICHHS:
r'OJIOBOM PAacx0J] CTOUHBIX BOJ, M/200;

qucCjiao

yAENbHBINA PacXo]i CTOUYHBIX BOJ HA OJTHOTO XKUTEJS (C Y4ETOM MpOMITpe-

JKUTEJICH, yer.;

OpusTHd U OOBEKTOB,
a/(cym-uen);
oO11ast IJIMHA ceTell BOJIOOTBEACHUS, KM.

HE BXOJSIIMX B HOPMY BOJIOOTBEICHUS),
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11 | TY 2248-001-73011750-2005 | Tpyda “KOPCHC ” ©
ON/0D 200 SN 16 5070 2,22 n.mM.
12 ~ L = - // - [ON/0D 250 SN 16 |1470| 3,37 n.mM.
13 = AL = - // - DON/0OD 315 SN 16 |3018| 5,20 n.mM.
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HNPUJIOXKEHUSA
Ipunoocenue A
Onpenesnenue pacxoaoB CTOYHBIX BOA [15, 20]

B HEKOTOpBIX Cilydasx MCHOJIB3YIOT YIPOIICHHYIO METOAMKY OIpesesie-
HHS paCX0JI0B CTOUHBIX BOJ| IS yYaCTKa CETH.

OmnpezeneHre pacxoa0B METOIOM JUTHH:

CyTouHBIH pacxoa cTOUHBIX BOA () NEPEBOJAT B JI/C U ONPEAEISIOT Be-
JUYUHY ¢, J/(C'M):

Qy
= Zam A.l
qu ST (A.1)

rae 2L — cymmapHasi 1JIMHa Y9acTKOB CETH BOAOOTBeAeHUs, M. [Ipu aToM 1yinHa
Y4acCTKOB C “JIBYCTOPOHHHUM NHUTaHHEM  yABauBaeTcs (Y4acTOK C “IByCTOPOH-
HUM TNUTaHUEM — 3TO Y4YacTOK, Ha KOTOPBIA COPACBHIBAIOT CTOKH KBapTasbl C
JIBYX CTOPOH).

Pacxopn nnst yyacTtka CeTH ¢p, J1/C, ONPEAENsIoT 1o popmyJie:

4, =9, L (A.2)

rae L — nnvHa y4dacTka, M.
Pacxon 1y1s yyacTka ¢ “AByCTOPOHHUM NUTAHUEM :

9, =29, L. (A.3)

3aTeM cpeaHue pacxoJibl MO0 y4acTKaM CYMMHUPYIOTCS, 1 HAXOJIUTCS pac-
YEeTHBIN pacxoj 1o ¢opmyie (21).
OmnpenenaeHue pacxo0B “‘II0 HACCICHUIO :
ITyTeBbie cpemHue pacxoabl CTOYHBIX BOJI JUISl y4acTKa CETH MOXKHO OIle-
HUTH 10 KOJIMYECTBY HACEJICHUS, 00CITYKUBAEMOTO PACCUNTHIBAEMbBIM YUYaCT-
KOM:
1. Omnpenensiercs MyTeBOM pacxo]l CTOUYHBIX BOJ ¢cp, J1/C, AJIs1 yHacTKa CETH:

N-gq,
qcp =

= dx A4
24 -3600 A4)

rae N — 9ucio KuTeneil, 00CTyKMBAEMbIX JaHHBIM YYacTKOM CETH, Yel;, ¢, —
HOpMa BogonioTpedsienus o [1], i/(uen-cyT).
2. CpenHue pacxoabl CYMMHUPYIOTCS [0 y4acTKaM CETH, U PacueTHBIN pac-

XO/I ONIPENETSIOT IO OOBIYHON METOAMKE.

JlinHa yyacTKa JI0JKHA OBITh TAKOM, YTOOBI IPOMYCK IyTEBOTO pacxoja B
HEM HE BIUSJI HAa YBEIWYEHHUE AMaMeTpa TpyOompoBoja Oojiee, 4eM Ha OAWH
pa3Mep Mo COPTaMEHTY MO CPAaBHEHUIO C MPOIYCKOM TOJBKO TPAH3UTHOTO pac-
X0/a.
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Ipunooscenue b
CopraMeHTHBbIE 3HaYeHNs TPYO U3 PA3JIMYHBIX MATEPHAJIOB

I'OCT 20054-2016 TpyOb1 OeToHHBIE Oe3HANIOPHBIE [I]
Dy, mm 200 300 400 500 600 800 1000
40 55 75 85 95 120 145
Ocmenxuy MM 35 50 65 75 85 105 125
30 45 55 65 75 95 115; 105
I'OCT 6482-2011 TpyOsI xesne300eToHHbIC Oe3HAOPHBIE [10]
Dy, mm 400 500 600 800 1000 1200 1400 1600
Ocmenruy MM 50 60 60 80 100 110 110 120
TI'OCT 18599-2001 TpyObl HaMOpPHBIE U3 NMOJUITHIIEHA [§]
Do | BRI R B| 28§ 3 8888|8888
Jcmemcu, o) [oM] [oN [\ o~ %) S o DN A X+ <) (=) " ~
P el O B S I T N RSN IR N B B B BT P
TY 2248-001-7301150-2005 Tpyost KOPCHUC [12]
DN/OD, mm 200 250 315 400 500 630 800 1000
Dy, mm 176 216 271 343 427 535 678 851
TY 2248-001-96467180-2008 Tpyost PRAGMA [13]

Duapyrs 200 | 227 | 250 | 285 | 315 | 343 | 400 | 458 | 500 | 573 | 630 | 688 | 925 | 1140

MM

Dasym, 176 | 200 | 221 | 250 | 277 | 300 | 349 | 400 | 437 | 500 | 549 | 600 | 800 | 1000

MM

Ipunoowcenue B
N3nenns xesie300eTOHHBIE AJIs1 KPYTJIBIX KOJIOAIEB KAHAJIU3AUMU
(no I'OCT 8020-90 [11] u, coenacho cepuu 3.900.1-14 [35])

lTauma druwa

— Pasmepsi, MM Macca,
di | de | & H m
fIH 10 1500 | - | 100 | 045
MH15 | - | 2500 0,95
= f1H20 5000 ~ | % 148

de

46




(merHobBoe konbyo padoveu
kamepsi uAu eopnoBunsl kosodya

flauma nepexpsimus

7

] = 7
de

1 - ruwa (monexo 8 naumax
30120 u 21 25)

[— Pazmepst, M Macca,
di de ] H m
KCZS 280 013
KCZS ah (e A 890 0,38
KC10.3 280 0,20
KC10.60 71000 | 1160 | 80 | 590 0,40
KC10.9 890 0,60
K139 1250 | 1410 | 80 | 890 -
K(15.6 530 0,66
1o 3 1500 | 1680 | 90 590 100
K(206 280 0 98
KC209 2000 | 2200 | 100 | 590 148
K(C20.17 890 2
K251 2500 | 2700 | 100 | 1190 | 242
OnopHoe k6AbUO
- Paszmepst, MM Macca,
di de ] H m
KO6 | 580 | 840 | 130 70 0,05
Paszmepsl, mm Macca
Mapra .
di de a H m
fir 1o 1160 | 150 0,25
fir 13 1670 | 275 0,45
s 0 400 | 150 0,68
ZI 5 1680 | 200 0,68
35| 1000 240 0,53
1 zo| 700 200 128
224 1000 | 2200 | 500 | 160 113
3120 650 -
irrizs 700 200 2
ZMZ5 &80 500 169 -
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VYueOHoe n3zganue

BOJOOTBEJAEHHUE

MCTO,Z[I/I‘{CCKI/IG YKa3aHHs K BBIIIOJIHCHHUIO KYPCOBOI'O ITPOCKTA

CocraBurenb
NBAHIOIINH FOpwuiit AnnpeeBny

B asmopckoti peoaxyuu

[Tognmucano B nmedath X X. XX. XXXX. ®opmar 60x90 1/16. I1eu. u1. 3,00.
Tupax XX k3. 3aka3z Ne XXX.

bubnnoTeuHo-u31aTENbCKUN KOMITIIEKC
(benepaibHOr0 rocyapCTBEHHOT0 OIOKETHOTO 00pa30BaTEIbHOTO
yUpexACHUS BBICIIET0 00pa3oBaHus
«TrOMEHCKHAN MHIYCTPUAIBHBIA YHUBEPCUTET.
625000, Tromens, yi. Bonogapckoro, 38.

Tunorpadus 6ubIMOTEUHO-U31aTETHCKOTO KOMITJIEKCA.
625039, Tromens, yn. Kuesckas, 52.
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