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7 IBUWKEHUE HAHOCOB B PEKE

7.1 Buowi Hanocos
7.2 Onpedenenue pacxooa u cmoka HaHOCO8

7.1 Buabl HAHOCOB

IToBepXHOCTHBIE BOJOTOKHM BCETAa HECYT ¢ OO0 TO MM MHOE KOJMYECTBO TBEPABIX YACTHIL —
HaHOCOB. Peunbimu HaHocamu HA3bIBAIOTCS NMPOAYKTHI pa3pyLICHUS 3€MHOM KOPBI B BUJIE CHITY4YHX Ma-
TEpPHUAJIOB, NTEPEMEIAEMBIX IIOTOKOM BOJBI B peuHOM pycie. IIponecc pa3pymeHus ropHeIX MOpPOJ WU
MOYB BOJIOCOOPHOTO OacceiiHa BBI3BIBACTCS BBIBETPUBAHUEM, NEHYAALUEH 1 apo3ueil. M — Bszkas mac-
ca Ha JIHE PEeKH, 03ep WU MOpeH, o0pa3yroIascs U3 OTI0KEHUH MUHEPAIbHBIX WIM OPraHUYECKUX Be-
LIECTB.

Henyoayus (nar. denudatio — oGHaXkeHHE) — COBOKYITHOCTh MPOIIECCOB CHOCA M YIAJICHUS C BO3-
BBIIIIEHHOCTEN MPOJTYKTOB BBIBETPUBAHUS TOPHBIX MOPOJ C MOCIEAYIOIIMM UX HAKOIIJICHUEM B TOHMXKE-
HUSX pelbeda.

JUig MOCTYIIEHUs] HAHOCOB B PEKY HauOoJIblliee 3HAUEHUE UMEET 800HAs 3pO3usi — PYCIOBas U
CKJIOHOBasi. B pesynbrare CKIOHOBOH 3p0o3un 00pa3zyroTcst oBparu. Yacto mo KOJU4ecTBY BBIHOCHUMBIX
HAHOCOB CKJIOHOBAsl APO3UsSi UMEET MPEBATUPYIOIIEE MPOUCXOKICHNE B 00IIeM 00beMe HAaHOCOB 3PO-
3UMHOTO IIPOUCXOXKICHUS.

B 3aBHCHMOCTH OT pacCTOSIHMSI MEXAY PEKOM M 04arom 3pO3MH HAaXOJIUTCSI HUHTEHCUBHOCTbH 000-
raieHus peku HaHocamu. [Ipu GoibIIMX pacCTOSHUAX HE BECh HPO3UIHBIN MaTepuan OylneT JOXOAUTh
no pexu. Hanbosnee akTUBHO Ipoliecc 000raieHus: peKu HaHOCaMH KPYIHBIX (ppaKuil Ipy CKIOHOBOMH
9PO3HUHU IPOUCXOJUT BO BPEMsI IaBOJAKOB U ITOJIOBOAUM.

B nanpHelimeM uaET nporecc UCTUPAHUS BEIHECEHHBIX (pakuuii ¢ oOpa3oBaHueM 0ojiee MEITKUX
YaCTHULI, IEPEXOALINX BO B3BELIEHHOE COCTOSIHUE B IIOTOKE BOJIBI.

Pycnosas 3po3ua 3akmodaercs BO BpE3aHHUH JIOXKa PEKU B CTEHKH pycila U JHO PEKH.

Ilo xapakTepy IBHKEHUS B IIOTOKE PEYHBIE HAHOCHI JIEJISTCS Ha JBa BU/A: JOHHBIE Y B3BELICHHBIE.
/Jlonunvie Hanocwbl YBIEKAKOTCA MOTOKOM BOJBl M IEPEIBUTAIOTCS IO JHY IIyTEM IE€PEKATBIBAHUS WIIH
CKa4uKOOOpa3HBIMH NEepEMEIIECHUsIMU. B36euiennvlie HaHOCLl TIEPEJIBUTAIOTCS BCIIEACTBUE TYpOyJIEeHTHO-
CTH.

B 3aBucuMocTH 0T (ha3bl BOJHOTO pekuMa M THAPABINYECKUX YCIOBUH B PEYHOM MOTOKE HAHOCHI
MOTYT MEPEXOAUTDH U3 TOHHBIX BO B3BEILIEHHBIE, U HA00OPOT.

ITo yyacTuio HAaHOCOB B PYCIIOBOM IIPOLIECCE PA3INYAIOT:

- mpaH3umHwle, COCTOSIIINE U3 MEJIKMX YacTull quameTpoM meHee 0,1 MM, mepeHOCUMBbIE B OCHOB-
HOM CBOEH Macce MOTOKOM BOJIBbI K YCTBIO PEKH;

- pycrogopmupyrowue, COCTOSIIINE U3 YacTUl] quametpom 6osee 0,1 MM, TOCTOSHHO WJIM TIEpUO-
JUYECKH MEPEMEILAOIIMECS 110 JHY B 3aBUCUMOCTH OT T'MJIPaBIMYECKHUX YCIOBHM Ha JaHHOM y4acTKe
BOJIOTOKA.

OTI10’k€HMSI HAHOCOB B PEYHBIX pyciaxX 4acTo MPEACTABIEHBl CMECHIO YaCTHUL Pa3HOM KPYIHOCTH.
CpenHsist KpyIHOCTh OTJIOKEHUN XapaKTepU3yeTcsl CPeIHUM B3BELIEHHBIM JIUaMETPOM, HaXOJIUMBIM IO

bopmyne
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d =
100

rae di— cpenusisa apupMeTHIecKast KpyIHOCTD I-i ¢pakiuu, Pi— MporieHTHOE BECOBOE COACPKAHUE ITON
Ke (hpakiuu,

, (7.1)

p = Si100% : (7.2)
' G

Gi — Bec HaHOCOB I-i1 Ppakuuu, G — 00IIHIi BeC MPOOBLI HAHOCOB.

7 JBu:KeHne HaHOCOB B peke CrpaHuuya 1



©T.B. NaBpuneHkKo, caiit http://road-project.okis.ru 2015-11-08

I[Tpu ompeneneHny pa3MepoB MEJIKHUX YaCTUI] HAHOCOB YacTO TOJIB3YIOTCS MOHATHEM 2uopasiuye-
cKas KpynHOCMb, TIOJI KOTOPOH MOAPa3yMEBAETCsl CKOPOCTh PABHOMEPHOI'O MAJJCHUS TPYHTOBBIX YaCTHIL
B HEIMOJBIDKHOW cpejie, u3MepsieMasi OObIYHO B CM/C. Mex1y reOMEeTPpUYECKHM Pa3MepoM YacTHIbI
(MM) ¥ THIIPaBIUYECKON KPYITHOCTHIO W (CM/C) IMEETCs BIOJIHE orpesiesnienHas cBsasb (Puc. 7.1).
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Pucynox 7.1. — KpuBas cBsI3u MeX Iy CpEeAHIM ANAMETPOM YaCTHUI] ¥ THAPABINIECKOH KPYITHOCTHIO

Kak moxa3seiBarot Ha6J'IIO,[[eHI/I$I, Ha pCKax, JOHHBIC HAHOCHI B pYyCJIaX HC UMCIOT pOBHOﬁ IUIOCKOM

MIOBEPXHOCTH, a 00pa3yloT penbed AHA B BUJIE TPSAIOBBIX CKOIJICHHUM, CIEIYIOIINX APYT 3 APYTOM.
OOpazoBanue Tpsl SBISETCS CIEICTBUEM B3aUMOJEHUCTBUS TypOYIE€HTHOTO BOJHOTO TOTOKa C

JIETKOTIOIBMYKHBIM CHITTYYHMM MaTe€pHajioM, BBICTUJIAIONMINUM JI0ke peku (Puc. 7.2).
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Pucynok 7.2. — CMmerieHue rpssl 10 BpeMEHH

[Tpu TypOyneHTHOM pexuMe TeueHHUs HaOIroAaloTCs Mmysbcaluu ckopocTu. Ilepemenienne HaHO-
COB TaK)k€ HOCUT IyJbcupytouuii xapakrep (Puc. 7.3).
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Pucynox 7.3. — MexaHI3M ITepeMeIIeHNs] HAHOCOB
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CKOpOCTh TIepeMenIeHUs TPSIOBBIX CKOIUICHHH HAaHOCOB BO MHOTO Pa3 MEHBIIIE CKOPOCTH TIOTOKA
BOJIbl. UeM 0oJibliie pa3Mepsl IPsiJl, YeM KPYITHEE HAHOCHI, M3 KOTOPBIX CJIOYKCHBI TPSIIbI, TEM MEJICHHEEe
UX MOCTYIATEILHOE JIBIKCHHE.

B pycnax pek, rie mmpuHa MoTOKa 3HAYUTEIBHO MPEBBIMIACT €ro riyOuHY, TpeOHU TPsiT HE CO-
XPaHSIOT TEPICHIUKYISIPHOTO PACIIOIOKECHUS K HAIIPABICHUIO TeUeHHs BOJbI. OOBSCHSIETCS TO pas-
HOM BEJIMYMHOU CKOPOCTH 1O mupuHe noroka (Puc. 7.4).

Kocoe pacnionoxenue rpeOHs Tpsiibl IPUBOJUT K TOMY, YTO HAHOCHI, CKAaTHIBAIOIIUECS B MOJBA-
Tbe, TIEPEABUTAIOTCS BIOJB TpeOHs. B pe3ynbrarte B miane rpeOHU Ipsl IPHOOPETAIOT 3ar3arooopasHoe
OYepTaHHe, a BEICOTA TP 110 MX IUPUHE CTAHOBUTCS Pa3IMYHOM.

IInécosas nowuna

Ilepexam

Tlobouenw

Tlobouenw

IInécosasn nowuna

Pucynox 7.4. — JIBrKeHHE HAHOCOB B IIJIaHE

Kocoe pacnonoxenue rpeOHel 1 HEOJMHAKOBAsI BBICOTA TIPS/l CO3AAOT JOHHBIE TEUECHUS B CTOPO-
HY, IPOTUBOMOJIOKHYIO HAIIPABJICHHUIO JBUKEHUIO HAHOCOB.

7.2 Onpe)le.ﬂelme pacxoaa 1 CTOKa HAHOCOB

Pacxon M cTOK HAaHOCOB OOBIYHO YCTAHABJIMBAETCS OJHOBPEMEHHO C ONpEENICHHEM pacxojaa H
CTOKa BOJbI B peKe. DTU Oolepalii UMEIOT MHOTO OOIIEero U B METOJAMKE U3MEPEHUH, U B IMPUHIUIAX
00pabOTKU THAPOMETPUUYECKUX JAHHBIX.

[Ipubopsl, npeagHa3HaYeHHBbIE JUIS B3SATHUS MPOO IBUXKYIIUXCS B PEKE€ HAaHOCOB, HA3BIBAIOTCS Oa-
momempamu. C UX TOMOIIBIO OepyT IPOObI BOJIBI C LIETIbIO ONPEAETICHUs €€ MyTHOCTH, XapaKTepUCTUK
B3BEIICHHBIX HAHOCOB. baToMeTphl OBIBAIOT UIUTEIHLHOTO HAMIOJIHEHUS! 1 MTHOBEHHOT'O HAIIOJHEHHUSI.

bamomemp menogennozo nanonnenus — WATUHIP, TOPLBI KOTOPOTO MOTYT 3aXJIONBIBATHCS KPbILI-
KaMH I0J1 ISHCTBUEM MPYKUHHOTO MEXaHN3Ma (MBIIIETIOBKA).

bamomempuwi onumenvHoco nanonnenus MpeaHA3HAUYEHBI UIs1 0TOOpa MpoO BOJIBI C B3BEHICHHBIMH
HAaHOCAMHU: BaKyyMHBbI OaromeTp M OaToMeTp-OyThbuIKa. BaxyymHuli 6amomemp COCTOUT U3 HAcoca,
KaMepbl U BOJIOCOOPHON TPYOKHU C TPY30M.

mpyoxa
Hacoc Kamepa !

D 6 MM

Pucynok 7.5. — Cxema BakyyMHOT0 OatoMeTpa

N3mepenust mpoBOAST U CKOPOCTSIX TeueHus Boabl V=0,2+3,5 m/c. Ilepen B3siTueM mpoObI B Ka-
Mepe CO3Jal0T pa3pekeHue it 00ecreyeHus: CKOpocTH 3a00pa BOJIbI, pAaBHOM CKOPOCTH TEUEHUS BOJIBI.
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bamomemp-6ymuiika — eMKOCTb ¢ HIMPOKUM TOPJIOM, KOTOPAst 3aMOJIHSETCS B TEUEHHE HEKOTOPO-
ro BpemeHu. [Ipu HaKJIOHE JHUINA K TOPU3OHTY 25° o0OecreyrBaeTCss HAWIYUIINH BXOJ BOJBI U BBIXO/]
BO3/yxa U3 OyThulkH. BogocOopHast TpyOka — HaBcTpeuy TeueHuto. O0e TpyOKH HMEIOT CMEHHBIC HAKO-
HEYHUKU AUaMETpoM 1,5+6 MM B 3aBUCHMOCTH OT CKOPOCTH BOJbl. Takue 0aTOMETpPhI MPHUMEHSIOT Ha
PaBHUHHBIX pekax. HakioHHOE MosoKeHHe OYTHUIKH HE 00eCreYrBacT BO3MOXHOCTh 0TOOpa mpod Ha
HeOopImx TyouHax (Puc. 7.6).
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Pucynoxk 7.6. — Cxema O6aToMeTpa-OyThUIKH

[Ipu orGope AOHHBIX HAHOCOB HauOOJIEE CI0KHOM 3aauell SABJIETCS yCTaHOBKA OaToOMeTpa II0T-
HO TIPUJIETAIOIIETO KO JTHY.

B3BemieHHbIE HAHOCHI XapaKTEPU3YIOTCSI MYTHOCTBIO. MymHOCHb — 3TO KOJIIMYECTBO B3BEIICHHBIX
HaHOCOB (T) B 1 M° BOZIBL.

Perucrpanusi HaHOCOB TPOM3BOJUTCS Ha BCEX CKOPOCTHBIX BEPTUKAISIX BO BpPEMs H3MEPEHHIA
ckopoctu. IIpn 00paboTke TOYEUHBIX U3MEPEHUI ONPEAEISIIOT MYyTHOCTh B JTAHHOW TOYKE CEYEHUs, a
MIPU UHTETPAIMOHHBIX — CPETHIOI0 MYTHOCTh Ha BEPTUKAJIH.

CymmapHblii (2 Touku Ha riayoune 0,2h u 0,8 h)

[IpoOsI cnuBaroOT B 0J1HY OaHKY
Cnoco6bt /

B3ATHUA
mpo6
MYTHOCTH

OnHoroveuHblii (Ha rayoune 0,6h)

HuTerpannonHsblii - miaBHoe nepemereHue npudopa
10 TITyOMHE BEPTUKAJIH OT MMOBEPXHOCTH J0 JIHA PEKU
U 00paTHO

Pucynok 7.7. — CriocoOslI B3STHS TPOOHI

IIpu gacTu4HOM cHocoOe PEerucTpaluy B3BEUIEHHBIX HAHOCOB IOIYYAIOT eOUHUUHbIL PAcxoo
636EULEHHBIX HAHOCO8
G,=pV, (7.3)

Ke _
rjie P — MyTHOCTb , [P]=—5, V — ocpeaHeHHas CKOpPOCTh B TOUKE MOTOKA, M/C.
M

TakuM 00pa3oM, €TUHUYHBIN PAacXoJ]l XapaKTepu-
3yeT Maccy HaHOCOB, MPOXOJSIIYIO YEpe3 Y4acTOK KH-
K2
Moc
Hanee nng xkaxIoW BEPTUKAIU MOJIYYAOT SIIOPY
€AMHUYHBIX PACXOJI0OB B3BEIICHHBIX HAaHOCOB. [lnomanb
SIIOPHI PaBHA YOeIbHOMY PACX00) 836EULEHHbIX HAHOCOS,

T.C. MAaCCC HAHOCOB, MNPOXOAAIIUX 3a 1 cex qgepe3 ceye-

h, u

2
H BOTO ceyeHus miommaznpio 1 M“3a 1 cek: [G] =

0 r
(S8} 2

$
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HUeE, IIMPUHA KOTOPOTO paBHA 1 M, a BbICOTa — IITyOMHE peKu Ha BepTUKanu H:
H
G,, = [G,dh. (7.4)
0

K2
Pa3MepHOCTD y/1e/IbHOTO PacXo/ia B3BElIEHHbIX HaHocoB [G ] = ——
M .

VY nenbHBIN pacxoj, MPOCYMMUPOBAHHBIN MO BCEW MIMPUHE PEKU B, TaeT HaM maccoswvii pacxoo
636€UIEHHbIX HAHOCO8

G,, =G

.M Yo ’

B. (7.5)

Ke
Ero emuunie m3mepenns — [G, | ]=—.

Obvemnblil pacxod 636€UEHHBIX HAHOCOE8 T10J1y4acTCsd HCJICHUCM MaCCOBOI'0 pacxXxola Ha IJIOT-
HOCTbB P IIOTOKA BOABI, COACPKAIICTO HAHOCHI

G, = (7.6)

KomrgecTBo u CpoKHM TPOBEACHHSI U3MEPEHUI PACX0JI0B HAHOCOB YCTAaHABJIMBAIOT HA BCe (a3bl
THIPOJIOTUYECKOTO PeKUMa (ITOJIOBOIbE, JOXKIECBBIC TIABOJIKH, YCTOHUNBAS MEIKCHBD).

Jlnist ynmaBmuBaHUs TOHHBIX HAHOCOB IPUMEHSIIOTCS OOHHblEe OAmomempeoi.

Bce Oaromerpbl, OCHOBaHHbIC Ha TPUHIMIIC MEXaHUYECKOTO YJIABJIMBAHHS JOHHBIX HaHOCOB,
MMEIOT HU3KYIO TOYHOCTh: 50-25 % u naxe Huxke. [[puunHbl HU3KOW TOYHOCTHU CIEAYIOIINE:

1. JI7st moJTHOTO TIepexBaTa BCEX JIOHHBIX HAHOCOB 1O (POHTY MprOOpa OATOMETp JOJDKEH ycTa-
HABJIMBATHCS TUIOTHO Ha JHO. Ho BCieACTBHE HEPOBHOCTEH JIHA YaCTh HAHOCOB IMPOXOJIUT 0T OaTOMET-
poM. B ciydae cuiibHOTrO 3arity0sieHus — B IPUOOP MOMAAl0T U YaCTHUIIBI HETIOIBUKHOTO OCHOBAHUS;

2. Mumo BXOOHOI'O OTBCPCTHUA an60pa MpoOXOoaAT HAHOCHBI, KOTOPBIC ABHUXXYTCA OTACIIBHBIMU UM-
MyJIbCaMU, MTOJCKOKAMU;

3. MaccuBHasi KOHCTPYKIUS PUOOpa UCKAKAET 1OJIe CKOPOCTEH M COOTBETCTBEHHO PAacX0]] HAHO-
COB;

4. Tlone mpUAOHHBIX CKOPOCTEH U TYpOYJICHTHOCTD IO IIMPHUHE MTOTOKA MOTYT PE3KO MEHSTHCS, U3
4ero cieayeT pe3Ko HepaBHOMEPHOE MepeMeIeHUE HAHOCOB 10 IIUPUHE MOTOKA.
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