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INPOEKTUPOBAHHUE KIOBETOB
1 OcHoBHBIE TpeOOBaHNS, NIPebsBJIsieMble K IPOEKTHPOBAHUIO KIOBETOB

Cucrema 1OpPOKHOTO BOJOOTBOJA COCTOUT U3 psAlla COOPY>KEHHUI M OTIEIbHBIX
KOHCTPYKTUBHBIX MEPOINPUATUH, MpeAHa3HAYEHHBIX [JIs MPEJOTBpAIlECHUs Tepe-
YBJIQXKHEHHS 3€MJISTHOTO TIOJIOTHA!

- BBIITYKJIOE€ OYEPTAHUE MTOMIEPEIHOTO TTPOPHIIS;

- OOKOBBIC KaHABHI (KIOBETHI);

- BOJIOOTBOJIHBIC KAaHABBI, OTBOSIINE BOIY U3 KIOBETOB B IMOHMKEHHBIC MECTa
WJIM BOJIOTOKH;

- HaropHble KaHaBbl, MEPEXBATHIBAIOIINE BOJY, KOTOpas CTEKAET MO CKJIOHAM
MECTHOCTH K JOpPOrE;

- MOCTBI, TPYOBI [T IPOIYCKa BOJIbI M3 OOKOBBIX KaHaB [1, 2].

1.1 Cay4yau ycTpoiicTBa KIOBETOB Y 3eMJITHOTO MOJIOTHA. BOKOBBIE ITPOJI0JIb-
HbIE KaHaBBI — Kl08embl YCTPAUBAIOT B BBIEMKaX M y HACHINIEH ¢ HEOOIBIIMMH pabovu-
MU OTMETKaMH (B yCJIOBUSX PAaBHUHHOM MECTHOCTH IPHU BBICOTE HACHIIEH HeE Ooiee
1,5 M, B yCTIOBUSIX MEpeceUeHHOI — He Ooiee 2 M). Y HachIlel KIOBEThI HApe3atoT Kak
C JABYX CTOPOH 3€MJITHOI'O IIOJIOTHA, TaK U C OJHOM HAaropHON CTOPOHBI, €CIU MOIIe-
peUHbIN YKIOH MecTHOCTH npeBbIaeT 20 %o. Citydan ycTpONCTBA KIOBETOB ITOKA3aHBI
Ha puc. l.

YcaoBuA AAF CO3AAHUA KIOBETOB
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Pucynok 1 — Ciryqan ycTpoiicTBa KFOBETOB y 3€MJISTHOTO TIOJIOTHA

B BojOHENpOHMIIAEMBIX MECYAHBIX, IIEOCHUCTBIX WU TPABEIUCTBIX TIPYHTaX,
oOecreunBaronnX ObICTPOE BIUTHIBAHUE BOJIBI B JIFOOOE BpEMS rojia, KaHaBbl Y HACHI-
1€l HE yCTpauBaroT.

1.2 TlonepeuHoe ceuyeHue KioBeTOB. [lomepeyHoe ceueHre KIOBETOB OBbIBAET
TPEYTOJbHBIM U TpaneuueBUAHBIM. EciiM 3eMJIsSIHOE MOJIOTHO BO3BOMST B CYyXHUX Me-
CTaXx C 00ECIEUYCHHBIM OBICTPHIM CTOKOM IOBEPXHOCTHBIX BOJ, @ TPYHTOBBIC BOJbI

NpoeKkTpoBaHMeE KIOBETOB CrpaHuua 1



©T.B. NaBpuneHkKo, cait http://road-project.okis.ru 2020-04-24

pacmojoXKeHbl TTyOOKO, TO OOKOBbIE KaHaBbl YCTPAUBAIOT B BUJE TPEYTOJbHBIX JIOT-
KOB. Ecii yclOBHS MOBEPXHOCTHOTO CTOKA HEJAOCTATOYHO YAOBJIETBOPUTENBHBI U
TPYHTBI €1a00 BOJOMPOHHUIIAEMBI, TO OOKOBBIM KaHAaBaM MPUIAIOT TParelrueBUIHOE
CEUeHue.

3a0’keHNe OTKOCOB JIOTKOB 3aBUCUT OT KPYTHU3HBI OTKOCa Hachllu. B cooTBeT-
CTBUM C HOPMaMH OTBOJA 3€MJIM OTKOCaM KIOBETOB MPUIAIOT TaKOW )K€ YKIJIOH, KaK U
OTKOCaM HAaCBITIEH ¥ BHYTPEHHUM OTKOCaM BbIeMKH [3]. OTKOCHI HAChINEel BEICOTOU 10
2 M ¥ BHyTPEHHHE OTKOCHI BEIEMKH UMEIOT KpyTu3Hy 1:4 Ha noporax |-l kareropuun
u 1:3 — Ha noporax V-V xareropuu (puc. 2, 3).
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Pucynok 2 — nonepeunslii mpoduis HACKITN BBICOTOM 10 2 METPOB
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Pucynok 3 — Ionepeunslit npoduiab BEIEMKH

['myOuHa KIOBETOB 3aBUCHUT OT BH/Ia 36MJITHOTO TOJIOTHA M BU/Ia CAMOTO KIOBETA.
TpeyrosnbHble JOTKM y Hachllle B 3aCyLUIMBBIX pallOHaX OOBIYHO HMMEIOT TIIyOHHY
0,3 M. TpamnenueBuHbIC KIOBETHI Y Hacbineil umerot rinyouny 0,3-0,5 M. B BriemMkax
riyOuHa KroBeTa (riyOrHa OT OPOBKHM 3€MIISTHOTO MOJIOTHA JIO THA KIOBETA) 3aBUCHUT OT
TOJIIIIUHBI IOPOKHOU OACKIBI U MOXKeT cocTaBiaTh 0,7-1,2 m.
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1.3 TpeGoBanusi K MPOJOJLHOMY YKJIOHY JAHA KaHaBbl. KroBEeTHI crioco0-
CTBYIOT OCYIICHHIO BEpXHEH 4acTH 3€MJISTHOTO TMOJOTHA B CBSI3U C UCIAPEHUEM BIIArd
C OTKOCOB KIOBeTOB. OHAKO MOJIOKUTEIBHOE IeCTBHE OOKOBBIX KaHAB CKa3bIBACTCS
JIMIIb TIPH OBICTPOM yIaJICHUH U3 HUX BOJIBI.

VY HachInell KaHaBbl Hape3aroT TMoclie uX Bo3BenaeHHs. [loaTomMy 31€ech YKIOHBI
JTHA KIOBETa OOBIYHO TMOBTOPSIOT YKJIOHBI IOBEPXHOCTH 3€MIJIM, HO OH HE JOJDKEH OBITh
MeHbIIIE 5 %o (Ha paBHUHHBIX y4acTKaX, KaKk UCKIOUeHHE — 3 %o). B mpoTUBHOM City-
yae Bojia OyIeT 3aCTauBaThCS B KaHABaX.

B BbleMKax KaHaBBI BBIMIOJHSIOTCA Cpa3y B IPOIIECCE €€ YCTPOMCTBa. 31eCh
YKJIOH JIHA KaHaBbl MOBTOPSET YKIOH MPOEKTHOW JuHMHA. Ha KpUBOMMHEHHBIX ydacT-
Kax MPOCKTHOW JIMHUW KPUBBIE 3aMEHSIOTCS oTpe3kamu 1o 100 M.

Bona u3 OOKOBBIX KaHaB JOJDKHA BBIBOAMUTHCS B IMOHIKEHHBIE MECTAa HE PEXe
yeM yepe3 500 M [4], orcrona cienyer orpaHHYSHHE HA JUTMHY BBIEMKH. 3arperiaeTcs
MPOITYCK BOJBI Yepe3 BHIEMKY U3 KIOBETOB Ha BBIMIEIEKAIIeM yyacTke Hachmu. [lepen
BBICMKOH BOJy HYXKHO OTBecTH [4].

[Tpu W3MeHeHn:u TMPOAOIHHOTO YKJIOHA KaHaBbl (B Cllydae M3MEHEHHUS YKJIOHA
3eMJTU WJIM TIPOEKTHOM JIMHUY B BBIEMKE) YKJIOH KaHaBbl HE IOJDKEH yObIBaTh. B ciy-
yae HEBO3MOXXHOCTH COOJIIOCTU JIaHHOE€ TpeOoBaHUE, TpeOyeTcsi OTBECTH BOAY U
Ha4aTh HOBYIO KaHaBY.

Iopsiiok NPpoeKTHPOBAHUS KIOBETOB CMOTPHUTE HA CJIeIYIOLIel CTpaHuIIe.
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2 llopsiioK NPOEKTHPOBAHUS KIOBETOB

2.1 HaHneceHue rpaHMIl KIOBETOB. /{7151 3TOro cHavajga Hy»KHO PacCTaBUTh Tpa-

HUIIBI TUTIOB TIONIEPEYHBIX Npoduiiedt (cM. Metoamueckue matepuaisl «llomepednsie

npoduiny). 3aTeM B CETKE YepTe)ka CHavala Hy)KHO HAaHECTH TPaHMIIBI KIOBETOB: TPO-
BECTU JIMHUU HYJIEBBIX paboT, T.€. JIMHUHU, PA3JIEIAIONIME HACKIIN OT BBIEMOK, U Ipa-

HHUIObI Y9aCTKOB C HACBIIIXIMUA BBICOTON HE Oojee 2 MCTPOB. AJIFOpI/ITM IMIOCTPOCHUA

pPaccMOTpPUM Ha IpuMepe JIeBoro kroBera. Cm. puc. 4. B sueiikax, rjae KioBEThl HE MPO-

EKTUPYIOTCS MOKHO Cpa3y HamucaTh «0e3 KIOBETOBY.
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2.2 3ajaHMe YKJIOHOB JHA KIOBETOB. 3a/1aJJUM YKJIOHBI JIHA KIOBETOB CHaudaja
B BbIeMKaX. B BbleMKe, B CHIIy €€ KOHCTPYKTHUBHOW OCOOEHHOCTH, 3aKJIFOUYAIOIIEHCs B
MOCTOSIHCTBE IITyOWHBI KIOBETA, YKJIOH JHA HA3HAYAIOT MO YKJIOHY IPOECKTHOW JIMHUH.
Otcrona crenyetr u TpeOOBaHHE K MUHUMAJIBHOMY YKJIOHY 5 %o, 0OecreunBaronemMy
CTOK BOJIbI IO KIOBETY. B miepBoii BeieMke — 3T0 YKJIOH 15 %o, BO BTOpOii — 19 %o.
JInsl KIOBETOB y HACBHINIEW YKIIOHBI BBIYUCISAIOT MO YKJIOHAM MecTHOCTU. Hampu-
mep, Ha ydacTke ¢ [1K 0+00 mo 1K 1+00 ykmon mectHOCTH cocTaBUT 14 %o!
H,-H, 17810-176,70
X 100
[Ipu HOBOM TiepesioMe MECTHOCTH CUMTAIOT HOBBIM ykiIoH. YyacTok 3a [1K 1+00
MMeeT OOpaTHBIN YKIIOH. YKIIOHBI U JIMHBI 3aMIMCHIBAIOT B rpady «YKIOH, %o, JUIMHA,

=0,014 .

M» (cM. puc. 5 ms neBoro kroBeta). UToObI HE TOTEPSATHCS HA MECTHOCTH OOKOM 3a-
MACBIBAIOT ILIIOCOBBIE TOUKU. Hampumep, nepexon m3 Haceimu umeer Mecto Ha [IK
1+36, moatomy Gokom 3ammcano uucio 36. Ecnu rpanunia KioBeta COBMAAaeT ¢ MOJI-
HBIM [TUKETOM, TO ITIOCOBYIO TOUKY HE MHUIIYT.
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2.3 BoluncjieHHe OTMETOK JHa KloBera. OTMETKH HAJA0 HAaYMHATHL CUMUTATh C
BOJIOPA3AEIbHBIX TOYEK WM OT BEpXa KIOBETA BHHU3. TaKOW TOYKOU SIBJISIETCS HAYAJO
ktoBeTa Ha [1K 1+36. B Hauane kioBeTa OTMETKY MOKHO 3a7aTh (OpMajabHO, OTHSIB OT
oTMeTKH penbeda riyouny kaHaBbl. [lycts Ha T1IK 1436 oTMeTka 3eMiu COCTaBIsIECT
176,86 M. KroBer, KOTOpBIH HampaBjIeH BJICBO MPOXOJUT Y HACHINH, TOAITOMY Ha3Ha-
guM ero riryouny 0,5 M, Torna otMetka gHa 176,36 M. 3Has ykIoH 5 %o 1 JyiuHY 36 M,
HaxoauM oTMeTKy 176,18 m. KroBeT B cTOpoHY BeIeMKH umMeeT riayouny 0,73 M, Torma
OoTMeTKa AHa coctaBut 176,13 M. Pacuérel BexyTcs aHamornyaHo.
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PucyHok 6 — BeraucieHne 0TMETOK KIOBETOB

MpoeKTnpoBaHMe KIOBETOB CtpaHuua 6



©T.B. NaBpuneHkKo, cait http://road-project.okis.ru 2020-04-24

2.4 Ha3zHayeHMe yKpeIuleHUs HA KIOBeTOB. [Ipy Oonblux yKiIoHaX JHA KIO-
BETOB CKOPOCTh MOTOKA BOJIbI MOXKET MPEBBIIIATH JOMYCTUMbIC 3HAUCHUS, YTO MOXKET
MPUBECTH K Pa3MbIBaM JHA U CTEHOK KIOBETOB. B 3TOM ciyyae mpenycMaTpuBaIOT
YKpEIUIEHHE JTHA U CTEHOK KIOBETOB. THITBI YKpPEIUICHUS M YKJIOHBI KIOBETOB, IIPU KO-
TOPBIX OHU UCIIONB3YIOTCS, IPUBECHBI B Ta0I. 1.

Tabmuua 1 — Tunel yKperaeHus: KIOBETOB

Vxnonsl, %o
Tun ykpermieHus
B necuanbix rpyHTax B cyrnuHHCTBIX rpyHTaX
bes ykpennenus o 10 Mo 20
3aceB TpaB 10 - 30 20-30
Mouienue 30-50 30-50
beroHHBIE TOTKM U TIepenabl Bonee 50 Bonee 50

3 OTBOa BOABI U3 KIOBETOB

Ha niponosibpHOM mnpoduiie OTBOJ BOABI M3 KaHABbI MOKA3bIBACTCS CICIIHATbHbI-
MU 3Haukamu (puc. 7).

R

Pucynok 7 — HaanpogunbHble 3HaKH, yKa3bIBaOIIME MEPOIIPUATHS 10 OTBOAY BOJBI U3 KIOBETOB.
CreBa HanpaBo — IBYXCTOPOHHUM OTBOJ, BOZBI, OTBOJ Ha JIEBYIO CTOPOHY 3€MJITHOIO IIOJIOTHA, OTBOJ
HAa TIPaBYI0 CTOPOHY 3€MIISTHOTO ITOJIOTHA.

HekoTtopsie cxembl 0TBO/Ia BOJIBI TOKAa3aHbI Ha puc 8-9.

|
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12,5 ?? ns

Pucynok 8 — JIByXCTOpOHHHUI OTBOJ BOJIbI W3 OECCTOYHOMN BIAIMHBI

PI/ICYHOK 9- OTBO)I BOABI M3 MEJIKOM JIOIIUHBI Ha MMpaByrO CTOPOHY 3CMJIAHOTO ITOJIOTHA
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