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reosiorn4ecxomMy obGcaenosanuio. [lamoTes MeToan OnpejesieHHA napa-
METpPOB HanelxeH, NMPOSKTHPOBAHHA MOCTOB M TpyO H NPOTHBOHAJEIHHIX
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I. OBIHE MNOJIO)XEHHUA

1.1. Haneabio wasmiBaeTcs cKomnenwe JAbAa, oGpasopapuleecs B pe3yjAbraTe BHl-
TeKaHHs Ha MOBEPXHOCTb PEUHbIX, FPYHTOBLIX HJIH MOA3EMHHIX BOA H HX MOCAOHHOrO

3aMep3aHH1.

1.2. Hanegu o6pasyioTcd no3gHeft OCEHbIO H 3HWMOH MNMpH NPOMEP3aHHH NOTOKA
peuHbiX H TFPYHTOBbIX BOA, KOrAa Ha HX NYTH BCTPEYAlOTCA Pas/iHYHbIE COMPOTHBJE-
HHA — MepeKaTh, Mep3JIOTHhe TMNepeMbBiYKH, 3aKYNOpKH AOHHLIM JIbAOM ;Ecnu B
OCHOBAHHUH HMeeTCR BOAOYNOp BBHAY BOJAOHENPOHHLUAEMbBIX MNMOPOA HJAH BEYHOH MEp3-
JOTH, TO B NMOTOKe PEYHBbIX HJAH TPYHTOBBIX BOJA CO3RaeTcd Hamop, NOA AEHCTBHEM
KoToporo o6pasylorca OyrpH ny4yeHHsA, MPOHCXOIHT HX pacTpecKHaaHHe, NepHOAH-
yecKOe BhiITeKaHHe BOAH HAa NOBEPXHOCTb, €€ pacTekaHHe d 3amepsaunne. Cosokyn-
HOCTb 3THX (PH3UKO-MEXaHHYECKHX fBJEHHH HA3bIBACTCA HaJeiHLIM MPOLECCOM.

13 B CCCP naneau pacnpoctpaiieHbl rsaBHBIM ofGpasoM Ha CeBepo-BocToke H
B BoctrouHo#t CubGupu B pafioHax ¢ CypoOBbIM KJAHMaTOM, CHJAbHO pPasBuTOH CEThIO
HeGONbLIWHX FOPHHX PeK H BOAOTOKOB, OTHOCHTEJNbHO HEOOJAbUIHM CHEXHLIM NOKPOBOM
H HerqyGOKHM 3ajleraHHeM BOAOYNOPOB B BHAE BEYHOH Mep3NOThi HJM IJIOTHBIX rop-
HBIX NOPOL.

1.4. Ha o6pasoBaHHe HaJeaeH, KpoMe NPHPOAHHX ¢akropoB, 6oablioe BuHAHHE
OKa3blBaeT CTPOHTEJLCTBO JOPOXKHHX COOPYXKEHHH, KOTOpoe Hapyuwaer ecTecTBEH-
HHil PEXHM NPOTEeKaHHs PeYHbIX H TPYHTOBHIX BOA, YTO 4acCTO NPHBOAHT K BO3HHK-
HOBEHHIO HaJleAHOro npouecca.

Kaaccudbukauna nanenes

1.5. Hasnean knaccHQHUUPYIOTCA N0 CACAYIOIHM (daKTOpaM:

A. Tlo ucTouHMKaM NHTaHHA HaJea¥ ObLIBalOT: 1) NOBepXHOCTHHIX BOL (peyHHE);

2) rpPYHTOBHX BOX pPHXJOH TOMIUH (FPpYHTOBHE); 3) NoA3eMHbIX BOA (KJAOueBbie);
4) OT TafHHA CHera; 9) CMELUAHHLIX BO/.

b. Ilo nponcxoxaennto Halean pasneafAlOTca Ha: 1) npHpoAHBIE, KOTOpHE BO3-
HHKAlOT M Pa3BHBAlOTCA B €CTECTBEHHBLIX MPHPOAHBIX YCJAOBHAX, 2) HCKYCCTBEHHO
Bhi3BaHHBIC, BO3HHMKAIOUIHE OT HapYWeEHHA BOLHO-TENJIOBOrO peXHMa BOAOTOKOB H
TPYHTOB IIpH AOPOKHOM CTPOHTEJbCTBE.

B. Ilo mecry oTnoxeHHa Hajeau OuBaioT: 1) pycsaosbie; 2) aorosnie; 3) KOCO-
ropHble 4 4) OTKOCHHE.

I Ilo pasmepam Hazeanm KaaccHpHUHpYIOTCA: Manbie o6beMom Ao 1000 M3:
cpeande — 1000—10 000 M3; Goabitne — 10000 — 100 000 M3; ouenwp Goabllige —
100 000 — 1 000 000 M3; rurantTckue — Goaee 1 000 000 M3

I. Tlo crenmenn onacHocT Hajend pa3fensioTca Ha® 1) HeonacHMe, He OKa3hi-
BalolllHe BPENHOro BO3NAEHCTBHA Ha HHIKEHEPHHE COODYKeHHA; 2) omacHblie, KOTOPHE
BHI3EIBAIOT HapYHIEHHE HOPMAJbHOH pabOTH COOpYKeHHH, 3) oYeHb oMacHble, mpex-

CT2BJAIOLIHE HENOCPEACTBEHHYIO Yrpo3y ABHIKEHHIO TPAaHCNOPTAa H YCTOHYHBOCTH
COOpYXeHHHl.

1.6. Caoxuble NPHPOAHHE YCAOBHS, B KOTOPHIX Pa3BHBAIOTCA HaJCAH, B coOge-
TAHHH C JAOMOJHHTE/bHbHIM BJHSHHEM Ha HX PasBHTHE AOPOMKKHBIX COOpYXeHHH, 06Y-
C/1aBJHBAIOT MHOrooOpasHe HaGal0faeMbiX B NONOCe AOPOrH NMPHTPACCOBHIX Haslefed.

[eneTnueckne TAnM Hanededl, HX MOP(ONOrHUECKHE XapaKTEPHCTHKH H NexoTepMHIeC-
KHH peXxum NpHBOAATCA B Taba 1.
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Ta6bnuumal
[etteTHUCCKHE THIBI H Moptbo.llormleclcaﬂ XapaKTepucThKa Hagaeaed

Moppoaoryueckne NpHIHaKy
Hafeau

Xapakrepuble cxemu 00pasopanus
HajeaH

Tun wanseaeh JleroTepmMuueCKkHit pexnm Hanean

Bosuukaior o6buHO cpasy e nocae
JeoCTaBa Ha pacusHlllacMbiX OT cHera
y4yacTKax NpPH CKaJbHOM JloXKe peKH

Hanenu o6pasyiorea B pycao-
BOH YaCTH BOZOTrIKA, H3JHBAACH
[TOTOKOM Ha TNOBEPXHOCTb PEYHO-

I. Hanean nomepxHocT-
NNX BOR

ro Jbja H peXe no AHY A0JHH.
B nJsiaHe NOBTOPAIOT OYepTaHHUA
pycia # aHa no.auH. [losepx-
HOCTb Jibja POBHAA WJH BOrHYy-
1as, OCJHOXHEHHAR MNepenagaMmy
H peAkHMu Oyrpami BCIyuHBa-
HHSL Abaa. Jlea nanefun TOHKO-
CAONHBIY, uYHCTHIfl, OGeJikli H ro-
Ay6oll, ¢ npocnofikaMH cHera H
BO3AYXA

(cxema fa); Ha nepexatax (cxema [0);
Ha OTMeNsAx, pacnjacTaHHbX rajeuHH-
KOBHIX pychaax, NPH 3aKynopxe pycen
FPYHTOM, AOHHBIM JbIOM H T. N. (CXe-
Ma [/8); npH yBeauueHMH PacXofOB BO-
aH B peke (cxema [z2). Ilehcteyior Ao
IOJIHOrO NPOMEpP3aHHA BOAOTOKA.
BPEMEHHLIX BO/IOTOKOB pOCT HaJjeaAH
NpeKpamlaeTcs K KOHILY RepBOofi mono-
BHHbLI 3HMMB. Haneau nocTogHHHIX BO-
AOTOKOB, Oc00eHHO obpasywiisecs no
cxeMe [0, ROCTHramoT OrpOMHLIX pa3me-
poB



Hanean noasaaorca: no cxeMmam
Ifa v Ilz nocae npomep3anHs rpyHra
A0 3epKana IpYHTOBHX BOA; NO CXxe-
maM //6 u [/I0 nocne mpomepsanusa no-
BEePXHOCTHOTO BOOOTOXKA; N0 CXeMe
Ifg ¢ nactynienHeM YCcTOMYHBHIX OTpH-
HaTeNbHbIX TeMnepatyp Bosayxa. llpu
Hg — hg<hun npexpamawr CBOIO pes-
TeJbHOCTb B NEPBYIO NOJNOBHHY 3HMUL;
npH Hy — hae>hun AefiStBYIOT BCIO 3H-
MY H AOCTHIaloT 3HAYYTENbHHX pa3me-

poB

Hanean obpasvorca Ha pac-
JUUWCHHBIX OT CHRra BpPEeMeHHBIX
pOpOrax H yvyacrkax pycen ¢
HEPYLISHHBIM MOXOpPAaCTHTEJb-
HLIM nokposom (cxema [la),
Y4yaCTKax C paonnacraHHbLIMH
rajeYHHKOBHMH DYCJAMH MAaAbIX
pek u pyubeB (cxema [16),
yuyacTKax pycesJ M JA0I'0B C pe3-
KO CYXKCHHBIM  IOAPYCNOBLIM
Tamikom (cxema [/8), ydyacTkax
pycesl H JOroB npH  CTeCHEHUH
NOAPYCJOBOrO noroka ¢yHaa-
MeHTOM TPpybnl (cxema [[2) nan
mMocta (cxema {/0). Umeior pas-
JUYHbIC pasMepbl B 3aBUCHMOCTH

II. Hanean rpyHTOBBIX
BOA PHIXN0A TOJULM

.4 OT TJAYOHHLI /1y 3aleraHust BO-
& FEBLEN R Joynopa, @dopmbt H Pa3Mepos
A1 170 BRI 2 nepexkarta (a), rayGuusl A npo-
2l , 7S] p, MEp3alus M COCTIBA FPYHTa Ta-

" % | AHKa, yKJAoHa J MCCTHOCTH, KOM-

CTPYKUMH (DYHAAMEHTZ HCKYCCT-
BCHHOIO COOpPYXKeHHA. Jlex na-
JEJAH 3ePHHUCTHIH, C BKJIOUEHHEM
oJiedeHenoro cHera, cnabo okpa-
UleH B UBET IPyHTOB, BMelllaio-
HIHX BOAIILIA NMOTOK




Tun naacaef

I1I. Haneaun nonszemunix
Bol (6Gonee ray6oKux BO-
AOHOCHHX YPOBHEH)

ITooponxeuue Taba. 1

XapakTepHue cxeMbl 06paszoBaHnus
Hanean

s TEXMORUYECHU 8

paznomel
2

Annwluu

ki R
7 2277
Abumenue nodiemnsix Hod/

MoppoaornyeckHe NpH3HAKH
HaleAHU

[1peobaanaior VAJHHCHHblE
(bOpMBl, BBLITAHYTHIC MO YKJOHY
pesibe(da, BHOJb .(OTOB H pyceJ
OTilyaloTes JHAMKTEJIBHBIMH
pagMepaMH no n.Jowagax H Moll-
HOCTH Jbaa, COOCHYHO eCcAH pa3-
BHBAIOTCA 34 CYeT HAaMNOPHBIX
(apTe3naHCKuX, TPELLHHHbIX )
BOJA, BRIXOAAWMHX TMNO TEKTOHH-
qeCKHM TpellHHaM H  pasJio-
MaM.

XapakTepHO HanWyHe  He3a-
MEeP3atoHX YYacCTKOB (NOJIHI-
HeH), 3pO3HPOBAHHHIX HaNeAHHIX
NoJIAH, HajleAHHX 6yrpoB, Kpyn-
HBIX OyrpoB MNy4yeHHA C JeAf-
HBIMH  aapaMH  (THAPOJAKKO-
JIUTOB) .

JieaoTepMHUYeCKHH peXHUM HaNeaH

Bo3HMKas OT Havep3aHMA BOAW HC-
TOMHUKOB MOA3EMHBIX BOH, XapakTepi-
3YIOLWIIXCA OTHOCHTENbHD MOCTOAHHBLIM
PCXKHMOM, 3TH HaNenH [EHUCTBYIOT BCIO
3uMmy, 00pa3ys HepeAKO 3HAYHTeNbHble
CKonJiesiia Jabna. llepuosx HHTEHCHBHO-
FO PAa3BHTHA HaNeAH HaulHaeTcsd, KOr-
A3 MpOMEP3aI0T MNOBEPXHOCTHbLIE BOJO-
HOCHbLI® NYTH, YTO coBlagaeT OOBIYHO
C MepHoAOM HAaCTYyIlNIEHHs Haunbonee
HU3KHX Temueparyp Bosiyxa. Hanean
HHOraa OBIBAlOT MHOrOJeTHHE



Jlea npenmyuwecrseHHO qucmﬁ,{
roNy6oH, KOCOC/AOUCThIA, 4acCTo
¢ HaaxuweMm OVrpoOB BCNyYHBa-
uua. U3 pcex THNOB Haaeged —
naubosee ontacHule
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aedseunsix fod

1V. Hanenu CMeLIaH-

HHX BOA Haun6onee wacro Berpeyaw-| Haaeau 9Toro THma Xxapakre- OCcoG6eHHOCTH peXHuMa H AHHAMHKH

IIHeCA cayuyau coueTaHusa cxem /|pusysorca coderainem Gopm u| OBPARENAIOTCA THNAMH BOA, MHTAIOUIHX
W /] B pa3sanuubiX BapHaHTaX |npH3HaKOB, THNHYHBIX ANA Hane-| HAJCAH

AeH pasJHyHbIX THNGB (NMOBepX-

HOCTHBIX, TPYHTOBSX H MNOA3EM-

HbIX BOA) ¢ npeodHnaganinem cre-

NCHH BHIPAaXEHHOCTH N0 AOMH-

HUpYiOllieMy B JfIHTAHHH THNY

BOJ



Bpeanme BO3BEACTBHA HaJjeAed Ha HCKYCCTBEHHble COOPYKEHMS

1.7. Hanean oKasHniBalOT Bpeubie BO3JNeflCTBHA Ha MCKYCCTBEHHhiE COOpYXEHHSH
H YacTO CO34alOT 3aTpyAHeHHsA MpPH HX 3Kcnjayarauud, Haneau Moryr:

1) 3akymopHBaTb OTBEPCTHA MaJIbIX HCKYCCTBEHHHX COOpYXKeHHA H 3aTPYAHATH
OpONYCK BECEHHHX BOA;

2) 3aTONJIATD MPOE3XKYI0 YacTb NOAXO0A0B K HCKYCCTBEHHHM COOpPYIKeHHAM H
3aTPYAHATh JABHXKEHHME TPAHCNOPTa;

3) nepeyBAaXKHATb I'PYHTH Y HCKYCCTBEHHHIX COOPYXEHHH H 3eMJAAROI0O NO0JIOTHA
AOAXOAOB, YTO OPHBOJAHT K NySEeHHI0O H AePOpPMALHAM KOHCTPYKUHH TpPYOG H MOCTOB,

4) H3MeHATb KOHQUrypauuio pycjia BOAOTOKA MPH CTOKe BeCEeHHHX BOA 1O Ha-
JIEAHOMY JbAY;

5) co3masare YCAOBHA AJNA Pa3MbiBOB KOHYCOB H 3eMJAHOr0 MOJOTHA MOLZXOM0B.

KpoMe HemoCpeACTBEHHOro BpPeAHOTrO BJHSIHHA, HaJleAH MOrYT KOCBEHHO CO3Aa-
BATb YCJOBHA AAa JAepopMauuy HCKYCCTBEHHHX COPYXEHHH M coKpailielns cpoka
HX cayXOH. IIpH OKOJMKe HaJeaHOro JbAa Y TPYyO HepelKo noBpexAaercs 3alURTHHHA
c¢/of GeToHa, apMaTypa OOHaXaeTCA H NOJABEpraetTcs KOpPpo3HH. I3TO COKpauaer
CPOK HX CHYXKOLL.

2. OCOBEHHOCTH H3bICKAHUA B HH)XEHEPHO-TEONOTFHUYECKHX
OBCJNENOBAHHUA NEPEXOAOB HYEPE3 BOAOTOKH C HAJIIEAAMHU

2.1. Ilpu u3pickauHaX aBTOMOOHJbLHHX HOPOr B HajleAHHX paitoHaX HeoOGXOAHMO
MeCTa YKJAAaAKH TpacChl CTPEeMHTHCR BLIOMpaTb € TaKHM pacyeToM, 4ToObi o6pasoBa-
HHe HaJjele#l Y HCKYCCTBEHHHIX COOPYXKEHHH H 3eMJAHOro IMOJNOTHA AOPOrH HCKJAIO-
YHTb COBCEM HJIH CAe/laTh ero MHHHMaabHHM. Pekomenayercsi paccMaTpHpaTb Ba-
pHaHTH 00X0Aa HaNefHHX Yy4aCTKOB, MpPON3BOASA HX TEeXHHKO-IKOHOMHYECKOoe cpaB-
HEHHE C Y4Y€TOM CTPOHTELCTBA MOCTOAHHLIX MNPOTHBOHAJIEAHHIX COOPYIKEHHH W
9KCnNyaTaUHOHHLWX 3aTpaT Ha 60pbly C HazseAsAMH.

2.2. Hanenn nporHo3HpyoTcs no MartepHadaM THADOreoJIOrHYeckHX ofcaenosa-
HHHA BOJOTOKOB Ha OCHOBe NOTEHUHAJbHHX (aKTopoR HaJjeaeoOpa3oBaHHs u CBefe-
HHH, NOJY4YaeMBHX OT CTAaPOXKHJOB 3a NpeAHAYilHe TOAH.

2.3. HanepeonacHuMH yyacTKaMH ABJAAIOTCA:

1) cKiOHHM CeBepHOH 3KCMO3HUHH € HerJyOOKHM 3aJleraHHeM BeYHOMEP3JbixX
FPYHTOB, HMeIOlllHe HAAMEP3AROTHHE BOAN;

2) rpynnoshié BHXOALI POAHHKOB NOA3CMHHX BOJA;

3) cHabHO 3a60JI04eHHBEe CKAOHRH;

4) ycTba BOAOTOKOB, OCOO0EHHO MeCTa CJIHAHMSA HECKOJbKHX BOJOTOKOB,

3) BOAOTOKH C pacnAacTaHHRIMH pyclaMH C¢ MaAbMH rayOHHaMH H BHICTYNAlO-
ILHMH M3 BOAW rpafaMH raieqHHxa;

6) nepekatbl O CKaNbHRMH BHCTYNAaMH U BaJyHaMH;

7) NOPOKHCTHIE YUYACTKH.

2.4. HeonacutiMH B oOTHOlIeHHH HanefeoOpa3oBaHuss H OJAaroNpHATHHIMA AJist
NPOKAAAKH TPACCH ABAAIOTCA:

1) BopopasienbHHe YH9acTKH;

2) CKAOHHI AHTHKAHHAALHLIX AOJHH;

3) 60pTa MOMOKJIHHAJNLHNX JOJHH € flageHneM NJIaCTOB B rAy0Ob CKJAONA;

4) cyXHe CKJAOHB U Teppachl I0XKHO® IKCNO3HUHH;

9) BOAOTOKH ¢ TAYOOKHMH Y3KHMH pYyC/aMH, 3apOCIUIHMH PaCTHTEAbHOCTLIO.

2.5. BoadTtoku pekoMenpyeTrca nepecekatb Ha NpAMbIX Y4acTKaX € KOHUEHTPH-
POBaHHHIM pPYCJOM, H30eras mnepeKaToB, OCTPOBOB, KOHYCOB BHHOCA, YCTheBHX Yua-
CTKOB PeK H HX NMPUTOKOB.

2.6. Ha BopOTOKax ¢ nporHosupyeMhM obpaszoBanHeM Hajdeped, Kkpome paGor no
H3LICKaHHAM NepexoA0B B OOMWYHHIX YCAOBHAX, AOJKHB OHTbL MPOH3BEAEHH Crhe-
BHaJibHHE THApOTeONOrHYecCKHe obcaegoBaHHUst M COOpaHB AONOJHHTEeNbHHE RaHHHE,
KOTOpble HEOOXOAHMH AASl NPOEKTHPOBAHHA HCKYCCTBEHHHX COOpPYXEHHH M NPOTHBO-
HaneZHpiX Meponpuatuii, [Ipn obcnegoBaHnn BOLOTOKOB HeOOXOAHMO 3a(PHKCHPOBATDL
BCe HCTOYHHKH MOA3EMHbLIX BOJA, a TaKie NOBEPXHOCTHHIE PY4YbH H TPYHTOBHE BOAM,
OnpeieSiHTh CTeNeéHb 3a0040YEHHOCTH CKAOHOB, HX VYKJOHMH H NOJIOXKEHHe BOAO-

yROpOB.
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2.7. B pesyabTate CcnepHaJbRHX OO6C/MEXOBAHHA BOAOTOKOB C NPOTHO3APYEMHIME
HaJeAAMH AO/MKHH OHTH COGpPaHH CAeAYIOLIHe AAHHHE:

1) ceemeunsa 00 oOpasoBaHHH HaJeRell H HX pasMepax B MNpeAHAYUIHE TOAH
NO ONPOCY CTAPOXKHJAOB H CAeAaM Ha MECTHOCTH;

2) npomoAbLHH FHAPOTEOJNOTHYECKHA pa3pe3 no AHY BOAOTOKAa HAH Jora (CHH-
Maerca B rpanvumax 300 M BHme mpegnosaraeMoro Mecta o006pa3oBaHHA Hajiead H
100 M HHXKe MecTa nmepexona);

3) nonepeyHnit rHAPOreoJOrHYeCKHA pa3pe3 B NpeAnonaraeMoM Mmecte o0pa3o-
BaHUA HaJeOH;

4) nomepeuHHil THAPOreoJOTHUeCKHH pa3pe3 Ha paccroggnu 25—50 M BHIUe
ApeanoNaraeMoro Mecra o0pasoBanus HaJean:

D) nJaan Jora B rOpH3OHTaNAxX B Macuutabe 1 : 2000 — 1 : 5000;
6) HCTOUYHHMKM NUTAHMSA HaJeleldi H HX MECTOHAXOXIEHHE;

7) pacxXoAH BOIH B OCEeHHHEe H 3HMHHE MeCANb{ MOBEPXHOCTHHIX BOAOTOKOB H
NOA3EMHEIX HCTOUYHHKOB;

8) kKosdduuHeHTH OOHABTPANHH, YKAOHH JIOTOB H CKJIOHOB, HCTOYHHUKH THTAHHA
ANA 00BOAHEHHHX JIOroB, MAowaaH ¢PHAbTPAUHH TPYHTOBHX BOXL;

9) noapofnas xapaKTepHCTHKa rpYHTOB pycCJa H CKJAOHOB Jora, peabeda H pac-
THTEJbHOCTH;

10) Temmnepatypa BOABI AAA OCeHHe-3HMHHX YCJOBHIA;

11) xHMuuecKni#i aHasiH3 BOAM;

12) rayO6HHa 3epKaJjla TPYHTOBHX BOJA B HagaJje NPOMeEpP3aHHs;

13) cpeaneB3BellleHHHA YKJOH BOJAOTOKaA;

14) cBeleHHA O HAJNHYKRH MEPEKATOB, HX PACNOJIOXKEHHe W Ppa3MepH;

15) nanHHe O nMpoMep3aHHA BOAOTOKA, YPOBHH BOAH MNepeR JeAOCTaABOM;

16) manHbie O CHErO32HOCHMOCTH, XapaKTepHCTHKAa BeTPOB H KX HampaBJeHHe.

CpeaneMecsgHne H abCo/OTHHE MHHHMYMB TeMnepaTypHl BO3AYyXa, CpeiHHe R
MHHHMAaJIbHbHEe TOJMIHAHL CHEXHOr0 NMOKPOBa, a TaKXKe AATH €ro BhiNajeHHs NPHHH-
MaIOTCA NO KAHMATHYECKOMY CNPABOYHHUKY AJA OMHKARIHX METEOCTAHILHH.

2.8. 'uaporeonoruyeckue o6cnefloBaHHA HAa HajeAeollacHHX BOAOTOKAX cJaeayer
NPOH3BOAUTD OCEHbLI0O MJAH B HadYajie 3MMH, Korja MOryt OHTb noaydeHnH HeoOXOHXH-
MHeE AaHHHe 00 OCeHHe-3HMHHX pacxoiax, NOAPYCJAOBHX M I'PYHTOBMIX BOAAX H Ap.

29. Ha Bogmorokax ¢ ofpa3oBaHHeM Hajeaedl mnocsie H3HICKaHHR Heo6XoAHMMO B
TeUeRHe 2—3 JIeT eXErolHoO B MapTe-afpesie NPOH3BOAHTL AOMONAHHTENbHHE o6caeno-
BAHHA C LEeNbI0 YTOYHEHHA YCAOBHH Hajeneo6pa30BaHHA CO CHEMKOH HaJNI@AHLIX TNO-
nedA. Ins npoeKTHPOBaHHA NMPOTHBOHANEAHBIX COOPYXeHHAA NNaH Jora HaA TaKHX BO-
AOTOKaX cHrMaerca B macmrabe 1 : 500.

3. ONPEREJERHE PACHETHBIX NAPAMETPOB HAJIEAENR

3.1. OcHoBHHMH mMapameTpaMH Hajdeaedt, KOTOPHE HCNOAL3YIOTCA NPH NPOEKTHPO-
BAHHH HCKYCCTBEHHHX COOpPYXeHHR H NpPOTHBOHAAEAHHX YCTPOHCTB CAyXaT: MOIL-
HOCTH BaNeAn (CpelHAs MO YYacTKy, CpeAHSd MaKcHMaJbHast H HanOonblasf), AJH-
Ha, naouiajbp H 00beM HaJNeAH.

PacuetHbie 3Ha4eHHs1 NapaMeTpoB HaJeledl YCTaHABJHBAIOTCA C YYe€TOM TreHeTH-
yecKoro THna Hajaean (cMm. Ta6a. 1), HHKeHEpHO-reOJOrHYECKHX YCJAOBHI HAaNeAHOro
y4acTKka H KOHCTPYKLUHH TPOEKTHPYEMOro HCKYCCTBEHHOTO COOpPYKeHHA Aas Haubo-
Jiee HeOGMarONPHUATHOR 3HMH.

Haseau noA3eMHBIX BOJ,

3.2. Pasmepn, o6beM H KOoHpHrypauua Hanenefi NMOA3eMHHX (KAIOYEBHIX) BOX
HAXOAATCA B APAMOM 3aBHCHMOCTH OT Ae6uTa HCTOYHHKOB, GOpPMH pedHORf AOJMHAHH,
KNMHMAaTHYeCKHX YCAOBHH H CYLUECTBEHHO MEHAIOTCA HO FOAaM.

2—446 9



PacueTHHe napaMeTpH KAIOYEBHX HaJefeidl onpeaensioTca mo dopmynam:

AHE) =3,2.1070pbyos t 7 + 1, Lho;

AHY =1,5A HY);

cp 3

AH™ =2,25AHY) ;

() . 3210 Qumax (1)
it Igo3 Mp

V) = 1,25Q,

rne A Hé;) ~— MOLLHOCTb KJIOYeBOH HaNeAH CPEAHAS MO Y4acTKy, M;

A HY) — cpeansin MakcHMa/bHas MOUIHOCTL Ha/lexH, T. €. CPeAHAs H3 3a-

MEpEHHHX B1OJb HaJieAHOr0 MacCHBa NO UEHTPY PYCAa, M;
AH (xy — HauGoMbllIasg MOUIHOCTbL HaleAH, M;

T — NPOAONXMTEJbHOCTL nepHoAa HaJjeAaeo6pa3oBaHHA (110 HZaHHBIM
METEOPOJIOTHYECKO# CTaHUHH), Y;
lso3 — Cpe€AHeNeKaaHast TeMnepaTypa BO3AyXa B HayaJe NepHoAa Haje-
neobpasoBanHA (N0 AaHHBIM METEOPONOTHUECKON CTaHuuu), °C;
1| — Ko3pduUuHeT, YYHTHBAIOUWIHA HEPaBHOMEPHOCTb NHTAaHHA HaJeAH,
paBHbIH OTHOIWUIEHHIO cpelHero aAefHTAa ( 3a mepHoA Hanaeaeobpa-
30BaHHA K MaKCHMAAbHOMY (Qmax B Havyale HepHoAa Hajgelde-
o6pa3oBanus;
Mp — CpeAHAs WHPHHA HAJEAHOrO Jiora, M;

hoc — CyMMa OCanKoOB 3a nepHol o6pa3oBaHHs HAJElH, M;
7O F)y) __ cootBeTcTBeHHO AMMMA, nAoWans, Oo6beM KJIONEBOH Hadenw:

gt
U — KOdpPHUHeHT, onpeenseMbii B 3aBHCHMOCTH OT TOJIUHHbBI CHEX-
HOTO MOKpPOBa B HayaJjie 3HMHEro nepHoaa:

ToamuHa cHexHoro mokpoBa, » . . . 0,10 0,15 0,20 0,25 0,30 0,35
Kospduupesr p . . . . . . . . 090 070 0,55 045 038 033

[Ipn o6pasoBauun Hanelneit no cxemawm III6 u Iils (cM. Tabn. 1) cTpoAT KpH-
BbHle pacnpeleseHusi CpellelleKaAHLIX TeMnepaTyp Bo3ayXa mo roaaM 3a 15—20 Jaer
H KpDHBHE TOJLIHH CHEXHOro nokposa. [lo kpHBLIM pacnpeneneHus temnepatyp onpe-
AeASIOT Havagao Hajeneobpa3oBaHHA, KOTOpOe COOTBETCTBYeT MEepBOR AeKajae ¢ Hau-
6osiee HH3KHMH TeMNepaTypaMH BO3AYyXa, H NPOAOKHTENbHOCTb NEpHOJa HajleaeoH-
pa3oBaHHA T, HCYHCAAEMOro or HadYanha HaneneoOpa3soBaHHA A0 JaTH nepexola cpel-
HeleKaAHKHX TeMNiepatyp Bo3ayxa uepe3 0° BecHo#l. 3a pacyeTHHE NPHHHMAIOT Mak-
CHMaJbHOe 3HaYyeHHe T H MHHHUMAJbHYIO BHICOTY CHEXHOrO NOKpOBa B Hauyajde 3WMHe-
ro mepHofa, BHYHCAEHHBE [0 rpadHKaM pacnpeaesieHHA TeMNepaTyp H TOAWHH CHEX-
HOrO MOKpPOBa RO rojam.

Hauany nanemeoGpasoBanua no cxemam IIla u Iilz coorBercrByer BpeMmdA nepe-
Xoha TeMmepatypH 4epes —3°C oceHblo (npHMep pacyeTa mapaMeTpoB KJIOYEBOH Ha-
Jeid NpHuBeAeHH B NPHNOXK. l.).
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Hanean  noBepxHOCTHBIX

BOA

3.3. MowHocTH Haaenedt mo-
BEPDXHOCTHBIX BOA (peyHuXx), 06-
pasywmuxca no cxeme la uai
npH coueranuu la u 16 (cm.

raba. 1), onpegeasior no dop-
MYyJaM:

AHE!;) =DJ + 1,1h,;
AHP 1 57 HP). (2)

max cp?
AHP =2,254 HR);

} (3)
rgpe A Hg;)r AHg'a)x, AHP
MOLUHOCTH PEYHOH HaJieAH COOT-
BETCTBEHHO CcpelHeH Mo YYacTKy,
cpelHell MaKCHMaJbHOH ¥ HaH-
Goabiueti; J — cpenHeB3BeilleH-
HHil YKI0H BOAOTOKa; D — na-
paMeTp, 3HaYeHHe KOoToporo omn-
peaensiorcsa no rpadpukam (puc. 1)
B 3aBHCHMOCTH OT BeJHUYHH N H
M, xorophHe BLIYHC/AAIOTCA MO
popmynam (3); Hs — raybuHa
flOTOK2 B Hayaje JeJoCTaBa;
hup — ray6HHA NpOMep3aHHA BH-
ille CTeCHEeHHOr0 Yyvyactka; Ap —
MOLIHOCTb BOAHOrO NMOTOKAa B 30-
He CTeCHeHH4.

3.4. [lapamerpwl HanendeH, 06-
pasyomuxca Ha TrOpHHX peKax
no cxeme /6 (y4acTku ¢ mepeka-
TaMH} W no cxeme /g (cm.
Taba. 1) (pacnjacraHHble raJeu-
HHKOBHle pycla ¢ MeaHAPHPYIO-

IUHKMH NOTOKaMH) onpeaensior
no CAeAyolHM dopmyaam:

N -_— ‘HB — hnp;
M = hy:(Hy — hnp);

Puc. 2. Ipadpuk ana onpenene-
HHA napamerpa K; B 3aBHCHMO-
CTH OT N B Hp — hygp

2#
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A HP) — 1,54 H{P).

max cp 3

AHP =2 954 Hf:g);

(4)

= —— (2.95.100 2’ V7).

t303

AH® = 1,1(z + hoo) l
y(P)— A Héll;) my, [P J’

rae 2 — ofilas MOILHOCTL ¢J108 HAAeAHON BOAM, BHILEAeN HA NOBEPXHOCTb, M;

r o o
2 — TOJIIHHA CJIOA HaNefHOH BOAMW, BHUEAWEH HA MOBEPXHOCTb NPH NpoMep-
3aHHH BOJAOTOKA Ha TAyGHHY hpp = 0,10--0,20 M;

tr
g03 -— CpeAHAsd TeMneparypa Bo3AyXa B Hayase HaaedeobpasoBaHua (mepsas Ae-

Kaja JaelocTaBa).

BeanyuHsl 2 0 2’ 3BHCAT OT YCAOBHA OOpasomaHus nHaneau. Ilpu oGpaszoBaunn
HaseiH 1o cxeme /6 (cM. Taba. 1) ux onpepensaldT no rpaduxam Ha puc. 3, npex-
BapHTE.IbHO BHYHCAHB 3HAYeHUs HApaMeTpPOB:

H;-hr;p- ‘28'
A = —— ——: B=>5:K,, ()
X, 0y d A

rae A, —ray6uua peKH Ha nepekaTe B Hadale JEAOCTaBa, M;

h'pp — rayGHHa npoMep3aHnsa PeKu Ha NepeKare B KoHle 3WMHEro mepHoAa (mpH
ONIpEACNICHUH 2), M;

g — YCKOpPeHHe CUJIbI TAMXECTH, M/c?;

K| — napamerp, onpepenaseMbfi no rpaguxy (pHC. 2) B 3aBHCHMOCTH OT
Ko3QpBiuneHTa WepOXOBaTOCTH JOXKA PeKH ny H BeJHYHHB (Hs — hnp);

Hs, hn, — napamerp, onpegeaseMbii no rpadHKy (pHC. 2) B 3aBHCHAMO-
CTH OT Ko3p(pHUHEeHTA EepOXOBATOCTH JIOXAa PEeKHd N2 H BENHYH-
Ut (Hz — Bup);

{; — KO3pOhUIHEHT TNOAHOr0O CORPOTHBJCGHHA [epeMbldku (MOABOAHOrO KOH-
Typa), onpeaenseMuil no popmyae:

H —h, H —hn _\?
(= 1.5_2.5(—5-——'1-"-)+(—3———5'l) ' )
/ HB"'hllp Hn""hnp

12
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Puc. 3. I'padrke ans onpefeneHds BeJHYHHH 2 1upH o6pa3oBaHHH HaNCAH NOBEPXe
HOCTHHX BOA mo cxeme I6 (cm. Ta6a. 1)
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Puc. 4. Tpapnxu ans onpeseneHHs BeAWUHHH 2 Npu o6pa3oBaHnd Ha/NeAH OOBEpPX-
HOCTHHX BOA no cxeMe Igé (cMm. taba. 1)



IlIpn o6pasoBannyu HanseaH no cxeme /s (cM. Taba. 1) 3navenwun z M 2’ onpepge-
asoT no rpaduxkam (puc. 4), BLIYKCIHB napaMeTphl

ZCKIW Ky
M =0,88 + 3 (Hyp— hnp) : (Hs — hnp), (8)

rae Ky — Ko3ppHUHEHT HanopHoN (HALTpalUH FPYHTA NEpPeMblykH;
ZC — K03)PULHEHT CONMPOTHBAEHHA TPYHTOBON NEpPeMbIYKH;

Hnp — raybusa npoMepsanusi Ha ydacTKe oOpa3oBaHusi HaJeaAd (Ha pacnjacral-
HOM pycJie BOAOTOKAa), M.

[Ipumep pacuera napaMeTpoB pedHO#t HaJeAH TNpHBeAeH B NpHAOXK. l.

Hanenu rpyHTOBBIX BOA

3.5. MoWIHOCTH HaJjeleil TPYHTOBHIX BOA, 00pasyliUXcs B pe3yabTaTe Hapy-
IWEHHA TNPHPOAHKX ychoBHAt (cxema [la) (cMm. 1aba. 1) uan npH  CTeCHEHHH BOAO-
HOCHOro cyios dyuaamentom Tpybn (cxema I/2), ompepensior no dopMmyqam:

A Hﬁ;’ = 1,1 (2 4+ 23 + hoc)s
AHG), =1,58 HY) ; (9)
AH® =2,254 H{)

2,=0,88%'V J (Hy — ho); (10)
2a= 203 VT (Hy— hy); (11)
>t=0,88 + i(f{:“_ h’::'f-)— ; (12)
=1 npu —h—':—":__h’:—ﬁl- > 0,17;
I R PET PO [
5 = l/ sin _I:I;T 180° npu He — hoce <0,17,

rae A, — rayOHHa 3a/eraHus BOAOYNOpa, M;
2L — KO3 (PHUHEHT CONPOTHB/ICHHA TPYHTOBOW MNepeMHBYKH, ONpelenseMHd MO
dopmyne (12);
0 — KoapduutenT, 3HaYeHHA KOTOPOro onpenenanTca H3 ycaosuit (13);

hect — rAyGHHA NpOMep3aHHA B eCTECTBEHHBIX YCJOBHAX (NPH hecy<hp B pac-
yeTax NMPHHUMAIOT fAecr = Ap);

hug — rayOHHA NOJIOXKeHHS I'PaHHUBN Mep3J/ioTH (KOHTYpa MOA3eMHON NepeMHY-

KH) MOA HCKYCCTBEHHBIM COOpYXKEHHeM HJH HA CTeCHeHHOM Y4acTKe
(cxemut Ila, Il2 B Taba. 1);

hs — ray6HHa 3afAeraHHA 3epKafna TPpyHTOBHX BOIA, M;

§’ — napamerp, onpeaenseMbifi B 3aBHCHMOCTH OT OTHOWIeHHS TAYOHHH 3a-
JIETaHHA 3€pKaJia rPYHTOBHIX BOA K rayOHHe 3ajeraHus BoAOYymopa:

bafHea . . + ¢« ¢« « « 003 005 0,10 0,15 020 025 030

O . . v v ¢ v e e . 02 035 047 060 067 073 080
14



Bennukna fxp 3aBHCHT OT XapakTepa H CTEleHH HapYLICHHA NPHPOAHBIX YCAO-
BHA H ONpeAeffAeTCA pacyeToM:

) npH pacyuCTKe CHera HJH CHATHH MOXO-TOPQAHOrO NMOKPOBA Ayp paBHO ray-
OnHe NpoMep3aHHA Ha Y4YacTKe ¢ HapyllieHHeM eCTEeCTBeHHLIX YCJOBHMH,

2) npu ycrpo#fictBe pyHAaMeHTOB TPYG
huy = har + hy,

rae h¢ — BHcoTa pyHaameHTa TPpyOH, M;

Rpr — rayOGHHa NpoMep3aHHd BOLOHOCHOTO cJ0R noa Tpy6of, onpenensemas pace
4yeToM, M (CM. NPHAOXK. 2).

3.6. MOILHOCTD NPHPOAHLIX FPYHTOBHIX HajdeAed, obpasyiowsuxca no cxeme [le
(cm. Taba. 1), onpenensior no GpopMmynam:

AHE = 1,1 (2 + hoc);

AHS, =154 HY; (14)
A H" =2,25A Hﬁ? :

A= 1:[S0I"(Hg — hpp)};
-~ (15)

2.0=0,8 + 3a: H,, (1€)

rae z — BeJHYHHA, o?enenﬂeuaﬂ no rpapuHkam (cM. puc. 4) B 3aBHCHMOCTH OT
napaMmeTpo A u B;

G — MaKCHMaJbHasl BHICOTA NepeKaTa, M;
n — K03pPHLKEHT, YIHTHIBAIOLWIHIK XapaKTep ABHXKEHHSA BOAHOTO ROTOKA.

[Ipn namHHapHOM ABHXeHHHM n = |, npu TypOyarentHom n = 0,5. Ilas norokos
MOLIHOCTBLIO A0 2—2,5 M, QHABTPYIOLLAX B MEJKO3EPHHCTHIX cpepax (CyfleCH, NMECKH),
XapakTepeH NaMHHApHBIA PeXXHM ABHXXEHHA.

3.7. MolliHoCTb NPHPOAHLIX TPYHTOBEIX Hajeael, obpasyiomnxca no cxeme [/6
(cM. Tabn, 1) Ha pacnaacTaHHBIX raJieYHHKOBHIX PyCJax BOAOTOKOB, ONpeAensioT no

dopmyaam:

AHS = 1,1 [5 D0J% (Hy ~ hup) + hoe :

AHG), =1,58HY) ; (17)
A H(r) = 2,255%‘3;
ZC = 0,88 +3(h"hnp)‘(Ha— hnp), (18)

rie 3¢ — onpeaenserca no dopmyne (18);
h — rayOHHa nipoMep3aHHA Ha ydacTKe ofpa3zoBaHud HajAeAH (pacnjacTaHHoe
pycao);
hgp — MOWIHOCTb JIEASTHOTO TIOKpOBa 3a NpelenraMH HaJelHOro ydacrka,

§ — onpepeaserca no ¢opmysam (13), HO BMeCTO /iyn H Hecr MOACTABJAIOT-
CA COOTBETCTBEHHO /it H hpp.
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3.8. IIpu oGpasoBaHHM Hanefefi B pe3yibTaTe HApYLICHHS NPHPOAHHIX YCAOBRMA
BOJAOTOKZ CTPOHTENbCTBOM MOCTa (cxema //0 no ta6a. 1) HX napamerpnl onpene-
AAOTCH N0 POPMYJiaM:

AHQ = 1,1 (5 +2 + hoo) + A HY:

cp ?
AH) =2,25AH]) ;
ZC = 0,88 + 3 (C — hecr) : (Hp — hecr): (18a)
€ = [’znp (leg —2) by + 2npp a h; 4 b Yon n.;,,,] : B, (20}

rRe A HS), HS)., AH© —cooTsercTsenno cpefusa mo yyacTky, cpenHss MaK-

CHMaJbHas H HaHO6O/bIIAA MOITHOCTH HafeAH, olbpa-
3ylollefica Tnepen cocpyxeHHeM (MOCTOM) 3a cuerT
BOJA NOBEPXHOCTHOrO BOAOTOKA H BOJA NOAPYCJIOBOro
TaJHKa, M;
2y, 23 — BEJIHUMHMH, onpeaensemule no ¢opmynam (10) u (11),
B Kortophx 2 BHuHcaserca no dopmyae (18a), no
§ BHuncaserca no dopmynam (13) u BMecTO hAunm
HOACTABANAETCA C;
¢ — rayOAHA NOJIOXKEHHSA Komy}:a MEpP3JI0CTHON nepeMud-
Ku nmoax MmocroMm (cxema [/d no taba. 1), onpene-
nseMan no ¢opmyne (20);
Nop — KOJNHYECTBO HPOJETOB MOCTA;
[cs — BEHYHHA NPOJAETOB MOCTA B CBeTY, M;
a — UWHPHHA Gosee raAyOGOKOro mpoMepsaHus BOKpPYr Onop,
paBHaa 0,5 — 1,0 m;
hu — rayOHHa npoMep3aHHsI TPYHTA B MNPOJNETAX MEXAY

onopaMH (onpeaendercs pacyeroM COrJjacHo MNpH-
N0XK. 2);

Non — YHACJIO MPOMEXKYTOUHHX ONOP;
h, — raybunaa npomep3aHAs IPyYHTa OKOJ0 ONOp, Ha INH-

pHHE a (npnaauaema h, =1,2 hu);
b — mApHHA OnNOP;
Yoo — r1lyOGHHA 3aleflKH Onop B BOAOHOCHHH cJoOf;

B — paccrosinve B CBeTY MeXAY OeperoBHMH ONOpaMH.

[IpumepH pacuerTa napamMeTpoB IPYHTOBHIX H CMEUIAHHHIX HaJjelZe NMpHBeAeHH B
BpRAOK. !

4. NIPOEKTHPOBAHHE HCKYCCTBEHHDBIX COOPY)XEHHA HA
BONOTOKAX C HAJIEAAMH

MpHHUHNNLI NPOCKTHPOBAHNHS M THIIHI COOPYKEHUHM

4.1. Ha BoporoKax ¢ HaneAAMM HCKYCCTBEHHHE COOpPYKEHHSi JOJXKHH OHTh
SanpoeKTHPOBAHH TaK, YTOOH HAJeAH He OKA3HBAJH HAa HHX BpeAHHX BO3JefACTBHMA
H He CO3KaBaJH 3aTPYAHEHHH NPH SKCOAYATAlBH B TeYeHHe BCEro CpOXKa cJyKOH.
ITO AOCTHraeTCA NpHMEHEHHEM pAalHOHAJbLHHX THIOB COOPYXEHH#, MaKCHMaJbHHIM
COXpaHeHHeM Ha Tmepexose NPHPOAHHIX YCJAOBHH, oOpraHusalHed 3HMHEro CTOKa,
CTPOHUTENLCTBOM MNPOTHBOHAMEAHHX COOPYXXEHHA H TPOBEAEHHEM MepompHATAR OO
6opube ¢ HaJieAsAIMH B NMEPHOA IKCAYaTALHH.

4.2. AcKkyccTBeHHEIe COOPYXKeHHA Ha BOAOTOKAaX ¢ HaJlelsAMH MPOEKTHPYIOTCHA Ha
OCHOBE AAHHHX HHXEHEPHO-THAPOreoJIOTHYECKOro o6C/AeA0BaHHA BOAOTOKOB H NpO-
FHO3HPOBAHHA HaJNeAHHX NPOLECCOB.

POrHO3HpOBaHHE HAJSAONO Dpomecca, KpoMe aHaNH3a AAHREX THAPOreoJorpyec-
Koro obcaenopaHHsd, MPOH3BOAMTCA NyreM pacdera rayOHEH npoMep3aHHs BOAOTO-
Ka B npeaesax HCKYCCTBEHHOrO COOpYXKEHHS H Ha mnpHjerapoieM K HeMy YyacTke.
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PacueT NPOH3BOAHTCA NO MeTolHKe, H3NOXeHHOH B npuAoX. 2. Ilo peayavraram
pacgera CTpoATCcA rpaduKH X04a NPOMEP3aHHA NOBEPXHOCTHOTO H IPYHTOBOrO HO-
TOKOB. [To HHM YCTaHAaBJHBAKTCA BEPOATHOCTb H pa3Mephl Pa3BHTHA  HAJCAHOTO
apomnecca.

Hcnoap3ys RaHHHe pacyera rayOGHHH npoMep3anus, no ¢opmynram paspena 3
OUpenejalOTCs napaMeTpHl HaneAH, MO KOTOPHM MNPOEKTHPYIOTCA THM H pasMepH
HCKYCCTBEHHOrO COODYXEHHA H HaMeyaloTcs MEPONPHATHA MN[0 NOpeAYNPEeXKIACHKIO
#aJeRHOro npoiecca HAH YMEHbUICHHIO MacuiTaba ero pasBHTHA.

43. IlpamensiemMble Ha HaJAeAHHX BOAOTOKAX THNH HCKYCCTBEHHHIX COOpYXeHR#R
fie BOMKHbI BHOCHTH GOJBIIHX HApYIIeHHH B €CTeCTBeHHH{i BOAHO-TENJIOBOH DPeXHM.
UYUrob6nl He BH3BaTb aKTHBH3AHRUIO HaJie[AHOrO Npouecca, CTeCHeHHe NMOAPYCJAOBOro mo-
TOK2a ¢yHAAMeHTAMH COOPYXXEHRH HOMXKHO OhTb MHHUMAJADHHIM H Ha MecTe Nepe-
X0xa HeoOXOAHMO MAKCHMAJAbHO COXPAHATb e€CTeCTBEHHHIC MPUPOAHLIe VCJIOBHA.

4.4. Ha BonoTokax ¢ NPHPOAHLIMH H NMPOTrHO3HPYEMBIMH HaNeAIMH PEeKOMEHAYeT-
CA NPOEKTHPOBATL CJAEAVIOMHE THNMH HCKYCCTBEHHHIX COOPYIKEHHH:

1) cBafiHO-3CTAKaZHWE MOCTH;

2) MOCTH C YBEAHYEHHHMR OTBEPCTHAMH;

3) npamoyroabuule xenezoberoHHHe TPYOH (KpomMe BOAOTOKOB ¢ NPHPOAHHIMA
HaneAAMH) ;

4) kpyravie TpyOH XKese306eTOHRHE H H3.rodppupoBaHHON cTaJH (KpoMe BOXO-
TOKOB C NPUPOAHLIMH HaseasmH) !;

5) npaAMOYroJbHEe CBAafHO-UMINTOBHE TPYOH;
5) MHOroApycHule Xene300eTOHHbie NPAMOYTroJbHHE TPYyOH;
7) MOCTHi M TPYOHl B KOMNJIeKCe ¢ YTEMJIEHHHMH JOTKaMH;

8) MocTH H TpYGH B KOMIJIEKCe ¢ MPOTHBOHAJNEAHHIMH 3arpakAeHHAMH H IO-
sICaMH.

Bui6op THMA HCKYCCTBEHHOI'O COOPYIKeHHA 3aBHCHT OT BOAHOCTH BOAOTOKAa, Mep3-
JIOCTHO-THAPOreOJNIOTHYECKHX YCJIOBHR, pa3sMepoOB HaleAH, XapakTtepa ee JeHCTBUA H
TPHHATOrOo NPHHNUNA NPOEKTHPOBAHHA.

4.5. OrBepeTHa HCKYCCTBEHHHX COOPYIKEHHH ONipefeNiioTC pacuyeToM Ha NpPOnyckK
maBoAKoB coraacHo CH 200-62 u nanegefl, ecnn nocaenHue npeaycMaTrpHBaercs npo-
fIYCKaTh yepe3 OTBEPCTHE MO NOBEPXHOCTH JEASHOTO MOKPOBA.

IIpn ruapaB/iHueCKOM pacdeTe OTBEPCTHS He YUHTHIBAIOT CPEe3KYy H pa3MhblB, Ha-
ZODHNIA B NONYHANOPHHIt peXHMR Ana TpyO me ponyckalorcd. OTBepCTHS Ha3HayaloT
#e Melee: AN KPYrAHRX M NPAMOYroAbHHX TPy6 — 2 M, AAS MOCTOB — 9 M.

4.6. Jlna MaKcuMalnbHOrO COXPAaHEHHS €CTECTBEeHHHX YCJOBHH MNpOTEKaHAS BO-
ROTOKa HeoOX0oAHMO CTPEMHTLCA He HApYWaTh B 30He HCKYCCTBEHHOTO COODYXKEHHSA
MOXOPACTHTENbHHN NOKpPOB H He AenaTh MmouleHne. [lpH HeoOXOZAMOCTH YKpenAeHHA
pycia 8 KOHCTPYKUHA YKpenfieHHS HaAO NMPeAYCMaTpHBATHh TERACH3OAALUHOHHBIH c/aof
@3 Mxa Hax roppa romuuHon 0,2—0,3 M B NJIOTHOM TeJe.

4.7. Mantie MOCTH peKOMEHAYeTCS NPOEKTHPOBaTh, KaK NpPaBMAO, HAa CBafinbIX
onopax (puc. 5). Tlpu HeBO3MOKHOCTH MOrpyxeHHs cBalt 3a6HBKOM MOXHO IpHMe-
aa1e 6ypoolcaanbie ¢Bav HJAH O6YpoonycKkHbie ¢ToA6H. Ecau B OCHOBaHHH 3aJeraloT
I(lyqnuacmg:) rPYHTH, ONOPH uenecoofpasHoO NPOEKTHPOBATb ¢ HAKJOHHHMHM CBafsMH
CM. pHC. D).

4.8. Cpau onop MOCTOB HeoGXoauMO Aenath H3 6eToHa ¢ MapKoi He nuxe 400,
XeJaTeNbHO KPYrAoro CeygHHS.

Ecar Ha peke Habagaerca cnalbHft JeROXOA HAW Kapuyexold, ¢ BepxoBo#l cTo-
POHH ONOPH pEeKOMEeHAYeTCS MpeAyCMATpPHBATL JeAope3HHe cBaH. [Ipn 3HaAYATeAbHOM
JAeA0X0ae TenO ONnop MOXKHO AeNaTbh B BHAE CTEHOK HAH MAaCCHBHHM, NPeANOYTHTEHb-
#0 Ha BHICOKOM CBaHHOM pocTBepxe, YTOOH MeHblIe CTeCHATb NOAPYCAOBHIA MOTOK.

49. Ilpu GnaronprATHHX TrPYHTAX KpYyrane M NPAMOYroJbHHe TPYOH cheAyer
NpOeKTHPOBATh 6€3 PYHAAMEHTOB Ha rPaBHAHO-NECYAHBHIX MOAYIUKAX HJAH JIeKAAbHHIX
dyunamenTnnx 6g0Kax (puc. 6) Tax, uTo6nl ray6HHA mpoMep3aHHS TPYHTA NOA TPY-
Ooft ne npesnmana ray6uHy RpoMep3aHus B OHITOBHIX ycioBHAX. Jlas 3Toro B OCHO-
SaHAA TPpyOH HEOOXOAHMO NPEAYCMATPHBATH TENNOH3OAALUHOHHBIE [TOAYIUKA.

' Ho nocaeaywoumero yrouHenns CHnIL.
3—446 17
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Puc. 5 KOHCTPYKUHA CcBafiHO-3CTaKaAHHX MOCTOB ANAS BOJAOTOKOB C HaJIeASIMH:

a — dacan; 6 — onopbl ¢ BEPTHKaAbHBIMH CBafsMH, 8 — TO Xe, ¢ HaAKJOHHbIMH; BM — Bepxan®
rpauMiia BeyHOHR Mep3noThl, ¥H — ypoBeHb HaneaH; A/ — cpeauss oTMETKa JAHA nora

COopHble 3neMeHTH KpYyranXx TPyO6 peKoMeHAyeTCs jenath AJAHHHOMEPHHIME
(anuHoft 2—95 M) C yyeToM AuaMeTpa TPYO H rpysonofAbeMHOCTH KPaHOB, NMpHMEHAE-
MbIX A8 MOHTaxa.

4.10 ToawHHy TenJOH30JAAUHOHHOH NOAYWKH nojd TpyGodA npH NpHMEHEHHR
ECTECTBEHHLIX TEeNJIOH3OAAUHOHHBIX MAaTepHANioB MOXHO onpeaeaarbh no popMmyam

He= — (hyx +hp— h o Qum 21
| ¥ ( nT + ,1) - ECT)I n= l'ru Qrp — b ( )
Ae hpr — raybGHHa npoMep3aHHS TPyHTa noA (yHAAMEHTOM TPYyObl 32 3HMHHA

NepHOA NMPH OTCYTCTBHU TERJOU3OAAHHOHHOM NOAYIIKH (onpeaensercs
no NPHAOXK. 2), M;
he — BHCOTa pyHAaMeHTa (BJHTH), M;
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Puc. 6 KoHcrpykuHsa Kpyrao# TpyObl Ha BOAOTOKAX ¢ HaJeIAMH:

1 — wacoiny,;, 2 — teno TpyoOul; 3 — OroNOBOK; 4 — YKpenneHRe pycha; 5 -— TENJOH3IONALBHAAS
NLAyWKa, 6 — 3ePKaN0 FPYHRTOBBIX BOHN; 7 — FpPaHHIla CE30HHOTO MpOMep3aHHR; 8 — BOAOHOCHMER
caoft; 9 — sopoynmop; I0 — pyHaaMeur; [/ — ykpenjieHHe OTKOCa HaChINH
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Rect ——r.nyﬁnua IpOMEpP3aHHA B €CTECTBEHHBIX YCJAOBHAX ¢ BepXOBOH CTOpO-

HH TpyOn (ompeaensieTcsl mo MPHJAOXK. 2), M;
Arn, Arp — KO3 DHUHEHTH TENJAONPOBOAHOCTH MaTepHala COOTBETCTBEHHO TeENJIO-
H30JALHOHHOH MOAYIUKH H TPYHTa B OCHOBaHHH (QyHIAaMeHTa TPYOH

B Mep3/ioM COCTOSIHHH, KKaja/M-4-rpaj,;
Qrn, Qrp — KOAHYECTBO CKPHTOH TEMJOTH JAbA000pa30oBaHHA B elHHUUE 00bEM3

MaTepHana COOTBETCTBEHHO TeMJIOH3OAAUHH (MOX, TOpPYd H 1. 11) I

rpyHTa, KKaJa/m3.
ToampHa TEeNnJOH30AAUHOHHON NOAYWIKH H3 HCKYCCTBEHHOTO TelJ/IOH30JALHOHHO-

TO MaTepHansa (neHonmnacta, MNOMHCTHPOJA) oOnpeAensieTca HCXOAA H3 YCJIOBHA
hm. < Recys re rAyOHHA MNpoOMEp3aHHA TPYHTA NOA cbyﬂnamemom TpyO6n 3a 3HM-

HHi NepHOA NPH HANHYHH TEMJIOM3ONAUHOHHOH NOAYWIKH hm paccuuTHBaeTcA 1o
METOAHKe NpPHAOXK 2 NpH

Rn = h(b:lr'"' -+ Hn=1|'|,

rae Ry, Ap — COOTBETCTBEHHO BHICOTA H KO3P(PHUHUEHT TenJaonpoBOAHOCTH ¢yHIAA-
MEHTa;
Hy, Ap — COOTBETCTBEHHO TOJIMMHA B KO3DODHUHEHT TemJONpPOBOAHOCTH TenJo-
H30RHPYIOLIErO C/04.

4.11. Ecan nogowBa ¢yHzaMenrta (TenNoH3ONALHOHHOH mNOAYWIKH) TPpyOH pac-
fIONIaraeTCsl HHKe 3UMHEro yYpoBHA TPYHTOBHX BOA, TO NPOEKTHPOBaTh TpyOy ¢ Ta-
KHM (YyHAaMEHTOM He PEKOMEeHAYeTCS. B 3toM cayuae uenecoo0GpaszHo 3ampoeKTHPO-

BaTh CBAHHO-WIHTOBYIO TpYOY MAH MOCT.

4.12. Ha cnaluix pyHTax H NpH HaAHYHH BEYHOMEP3NOro TPYHTA B OCHOBAHHH
MOXRO NPHMEHATb CBaliHO-MHTOBble TPyOHW Jlenrunporpanca (puc. 7). KOHCTPYK-
mHs Takux Tpy6 obecneyHBaeT MHHUMAJbHOE HapylueHHe eCTeCTBEHHOrO Mep3JIOTHO-
FHAPOJIOTHYECKOTO peXXHMa BOAOTOKOB. KpoMme Toro, mpH OTCYTCTBHH HH)XHeH OeTOn-
AOf MJIHTHI KOHCTPYKUHA TPYOGH yAoOHa AJA YCTPOHCTBA YTENAEHHOTO AOTKa H 0e3-

HaJeAHOro nponycka BOILOTOKa.
4.13. Ha Boaorokax ¢ NpHPOAHHMH HJAH NPOTrHO3ZHPYEMBIMH HaJleRSIMH HCKYCCT-

BEHHHE COODYXEHHsS NPOEKTHPYIOT MO OAHOMY H3 CJAEAYIOWIHX TpeX NPHHUHNOB:
1) cBoGoaHbifi MPONYCK HajeAH Yepe3 30HY HCKYCCTBEHHOTO COOPYXKeHHS;
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Prc. 7. KOHCTPYKUHA NpAMOYrONLHOH xKeje306eTOHHOH CBaMHO-IMHTOBON TpYOH

JIeHrRIipoTpaHca:

i — rHAPOH3ONANHRA; 2 — HacalkH; J — 3aKAafHbIE NNRTH, 4 — MAHTH NEepeKpLITHA, 5§ — 3aWIHT-

8uf caofi UEeMeHTHOTO pPacTBOpa; 6 — pacTHTeAbHLIfl uoxo-'ropqmaon chofi; 7 — menesoGetTon-

BHe CBaH HAK CTOAOH; 8 — yKpenjeHHe PACTHTEABHOTO C/0A NepeBAHHLIM HACTHAOM, MOKPHTHIM

KaMReM KpPYRHOCTBIO 15 cM; 9 — BEePXHASA TrpaHHUa BeYROA Mep3noTh; 10 — mebeHoaHast no-
AyWKa
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2) G6esHajelHbifi NPONYyCK BOAOTOKA;

3) 3ajepxaHHe HaJleAH BHILle HCKYCCTBEHHOrO COOpPYXKEHHH,

Bu6op npHHuUHNA NMPOEKTHPOBAHHA 3aBHCHT OT pa3Mepa HaJeAH H Xapaxkrepa ee
JeHCTBHA, MEP3JOTHO-THAPOIreOTOrHYECKHX YCJOBHH, peabeda MEeCTHOCTH, THNA H KOH-
CTPYKUHH NPOSKTHPYEMOTr0 MHCKYCCTBEHHOr0 COOPYXKEHHA H TeXHHKO-3KOHOMHYEC-
KHX cooubparKeHHH.

CroOoHbnIH NpPONYCK HakeleH uepe3 30HY HCKYCCTBEHHOTO
COOPYIKEHHR

4.14. CBobGoaHLIA MPONYCK HaJeAel 4Yepe3 30HY HCKYCCTBEHHOrO COOpYXKeHAS
NPHUMEHNETCA HA BOAOTOKAX ¢ OGOMbILMMH NPDHPOAHLIMH HaNEAAMH, KOrfa YCTPaRHTH
npruHHy 06Gpa30oBaHHA HaJIeAH HAH 3a4epXKaTb €¢ BHIUE COOPYXKEHHA He npeAcTaB-
JA9eTCS BO3MOMHBIM HJIH 3KOHOMHYSCKH Heliesecoo6pasHO. 3TOT NpHHUHMEN OCOGEeRBO
pallHOHaJEeH, KOrga MO pacYeTy Ha NpoONycK MNaBOAKOB TpebyeTcs CTPONTL MOCT
3HAUHTEAbHBX pa3MepoB, CMOCOGHHA OAHOBRPEMEHHO MNPONYCKATh HaMNeAHY:d) BOAY B
TeyeHHe Bcedt 3uMbl. [IpH 3TOM oTnagaer HeOGXOAHMOCTb CTPOHTENALCTBA RDOTHBO-
HaJIeAHHX COOPYXKeHHH H BHINONHeHHS paboT no Gopbbe ¢ HaleAbl0 NPH IKCHAYyaATaA-
uHH OCHOBHBIM TINOM HCKYCCTBCHHOTO COOPYIKEHHA B TAaKHX C/ly4asix SABASETCR
MOCT.

4.15. Tlpn cBoGoaHOM mponycke HaJjelled OTBepCTHE MOCTA HA3HAYalOT YBeJH-
YeHHHIM € PacyeToOM, YTOOH He CTeCHATb €CTeCTBeHHbhie YCJI0BHA NPOTeKaHHs BOAO-
toka. Ilpu pacyere He AOMYCKAalOTCA pa3MbiB pycJa, CPe3Ka TIPYHTA, YUYHTHIBAETCH
CTeCHEHHe NOAPYCJOBOro MNOTOKA ONOPaMH C HaMep3lUWM BOKPYr HHX TpYHTOM.
C ueapl0 yMeHblleHHsi KOJIHYECTBA OIOP NPH COCTZBJEHHH CXeMhi MOCTa pPEKOMEeH-
AyeTCs NPOoAeTH HA3HA4YaTh YBEJHYCHHHMH.

B HEKOTOPHX CAyYafAX B 33BHCHMOCTH OT MeCTHHX YCNOBHH H Xapaxkrtepa pe#-
CTBMSl HaJleAH AJIHHA OTBEPCTHS MOCTa MoOXKeT OHTHL MNPHHATA PaBHOH IUHpHHE Ha-
JIeAH.

4.16. Bricota noamocroporo rabapHra onpenensercs H3 YCAOBHA cBoGoOAHOrO
fnponycka HajedH H BeCeHHero naBoAka no ¢gopmyae

Hr=AHy, +-Ah+ Ahy,, (22)

rie AH, — pacaeTHas MOILHOCTb HaJNeAH, NPHHHMaeMasd paBHO# HauOoAbuIeR, a
Korida MOCT MOJAHOCTbIO MepeKpHBaeT WHDPHHY HalAeAH, TO PaBHOit CPeR-
Hel#t MaKCRMAJbHON;
Ah — BHCOTa, HeOOXOAHMAA AAS MPOMYCKa MO HaNeAH PacuYeTHOro pacXoia Be-
CeHHMX BOX;
Abgp — NpoOCBET OT YPOBHA BOJAN A0 HH32 NPOJETHOro CTPOEHHA, NMpHHAMAECMLIR
no CH 200-65.

OTMeTKH Ha/eIH M HH3a NPOJNETHOrO CTPOSHHA MOCTa ONpeRenfloTcs Cneayr-
wuM oOpasoM. [lo ocr MocTa CTPOSAT nonepeynoe CeueHHe HajdeaHoro Jora (cM.
puc. 5). Onepenensiior CpeaHION OTMETKY AHA Jora, npHbGasasior K Heid AHp H onpe-
BeJISTIOT OTMETKY HaJedH, a Nno Heli OTMETKY HH3a MPOJICTHOrO CTPOEHHA.

4.17. Koraa oxuaaercsl pacCTeKaHHe HaJeAH HeUOCpPeACTBEeHHO [0 3eMAAHOro
NONOTHA MOAXOA0B, CleAYeT NMOAXOAH OTCHNATL H3 APEHHPYWIUHX TI'pyHTOB. DpoBkKa
3eMJAHOTO 1OJiOTHA NMOAXOAOB AOJKHA BO3BHILATHCA HAR YPOBHEM HaJieAH Hauboub-
Hieid MOWHOCTH Le MeHee 0,5 M.

be3naneanbl#: nponyck BOAOTOKOB

4.18. be3snaseaHHiA nponyck BOAOTOKOB MNMPHMEHAETCA NPH OTHOCHTEJNLHO BLICO-
KOR TeMnepatype BOAM HCTOYHHKOB H 3HAUHTEJbHHX PaCXOAaX Ha BOAOTCKAX, Ha KO-
TOPHIX B OBLITOBHIX YCAOBHAX HaJelH He 00pa3yloTcs coBceM HIH 06pa3yloTcs He-
6oabumme. be3HaneAHB NPONyCK BONOTOKOB maeT Hauboauuinii spdekt B patfionax
CO 3HAYHTENbHBIM CHEXHHM MOKPOBOM H C HE CAHIUKOM HH3KOH CPeAHEMECAYHOH TeM-
nepatypo#i Hanbonee xojaoaHoro Mecsauna (Ko —25°C).

4.19. besnaneauuil NponycKk BOROTOKOB o6ecneudBaeTCs NYTeM KOHUEHTPANHE R
yTenjaeH#is pycsa nNpH NPOTEKaHWH B 30HE KCKYCCTBEHROIO COOPYXeHHA H HA OOR-
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X0AaX K HeMy H CO3laHHA ONTHMAJBHOrO peXHMa B uMHee Bpemda. Ias sroro B
3aBUCHMOCTH OT XKJIHMATHYECKHX H Mep3JIOTHO-THAPOTeONOIrHYeCKHX YyCja0oBufl BORO-
TOK3, a TaxXe OT pe3yJbTAaTOB TENAOTEXHHYECKOro pacyera MOrYT HpPHMEHATbCA
pasjiHdHHe CpeAcTBa.

[lpoTuBonasiefiHble MEpPONPHATHA H YCTPOHCTBA, NpHMeHseMbie NPH OesHajges-
HOM Nponycke BOKOTOKOB, MOKa3aHbl Ha cxeMax Taba. 2.

4.20. Pycna cnpamasiorces H yraybasiorca (cM. taba. 2, n. I, a u 6) ang ymens-
IWEHHST MHPHHB OXJIAaXACHHA BOJNOTOKa M YJAYYIHEHHA TAPaBJAHYECKHX RNOKa3arehel
NPH PacnAaCTaHHHX pycaax, MNPOTEKAIOWHX HECKOALKUMH HerJyOOKHMY PyKaBaMA.

epeKath NpH 3TOM YrJAYOJAIOTCA M BBIDABHUBAIOTCA ¢ OCHOBHMM pyciaoM. CnpsaM-
JeHBe y yrayOJeHHe NpPoOH3BOARTCAE HAa AaHHe 400—600 M BHIle HCKYCCTBEHHOIrO
coopyxenns ¥ 200—300 m HHXe.

4 2]1. Pycaa yTenasiOTCA Ha BOAOTOKAX, MPOTEKAICIUHUX KOHUEHTPHPOBAHHLIM MO-
TOKOM (B €CTEeCTBEHHHX YCAOBHSX HAM noche pabor no yrayOGaenuio) Yrenaartb
MOXXHO CHero3ajepxaHHeM (cM. Tabn. 2, n. 2 a) H yKJaAKOA Halx BOAOTOKOM YyTen-
anreas (cM. 1a6a.2,n.26). Haa pychoM HAH KaHaBON OCEHBIO YKIAAHBAOTCS XXEPAH,
Ha HHX NOJIMITHAEHOBAA TJEHKA HJH XBOPOCT M C HaBETpERHOH CTOPOHBI yCTaHaB-
JHBAIOTCA CHerosajepxxupawiiye UiHTH. B pafionax €0 3HaYyHTENbHHM CHEXHHM
AOKPOBOM 3TO AaeT OYeHb XOpollie pe3yJbTaTHl.

ITpuMmep npuMeHeHHS OTBOAA KJAIOUEBHX BOA YTeNNeHHOH KaHaBOA NOJ MOCT

fTOKa3aH Ha pHc. 8.

J70Mm
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Puc. 8. YtenaenHad xaHaga AAf OoTBOAA KJIOUEBOR HaNeNHON BOAM:

I — ckaon roproro xpeGra; 2 — EKJAI0O%: 3 — yTemNeHHas BOZOOTBOANA® KaHaBa: 4 — MOCT:
¢ — CHer; 6 — CHerosalep)XHBalolfe WATH; 7 — HanpaBiJeRHe FOCMNOACTRYIOIKEro Betpa; 8 — Mo~
AB3TAACHOBAS RACHKA; 9 — aAepeBAHHLIE HONEpEYRHbBE
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Ta6auna 2

[IpoTHBORANCAHMIE MEPONPUATHA H yCTpOiicTea,
npuMennemMnie NpH Ge3HaneanoM nponycke BOAOTOXOB

Ha3BaHHe yCcTpPOHCTB B HX KOHCTPYKTHBHAS cxeMma

Ha3znadyenne u ycaosug
NPHMEHEHHR

. Cnpamaenue, yrayG/ieHue H KOHUCHTPAUMA PY-

cen:
a) pycao Ao yr.aybjaeHns

0) pycno nocse yraybaeHus
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2. YrtenjeHHe pyceds:
a) cHero3agepIKanue
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O) NOKpHITHE XBOPOITOM H CHerosajepikaHhue

1 —anen; 2—chrer;, 3 — uiuthi; 4 — XBOPOCT;

Kepau

3. YTenJjieHune pycen NMOA MOCTaAMM:

a) yrTenseHHe CHEerom
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Ias yMmeHblieHHs WIHPHHH
OXJaXAeHHs BOLOTOKAa NpH
PaclJaCTaHHBIX pycaax, mpo-
TEKAMOWIMX HECKONbKHMH He-
rJIyOOKHMH pYKaBaMH

OAns 3amuTR 0T mpomep-
3aHHA BOTOTOK3, NPOTEKalo-
Ler0  CKOHIECHTPHPOBAHHLIM
HOWHPOKUM PYCI0M

Insa npepoTBpalleHHA ray-
60KOro mnpoMEpP3aHHA  MoA
MOCTOM H  BO3HHKHOBEHHS
MEP3NOTHON fepeMbMKH Ha
BOAOTOKAX € MNpPOrHO3HpPOBAa-
HHEeM HaJjedew



HaspaHae yCTPOACTB H WX KOHCTPYKTHBHE® CXeMa

[Inorommenne raba. 2

HasxaveHHe n ycaosus
NPHMEHEHHS

6) noxkpuiTHe nNJeRKO# (MAM XBODOCTOM) H CHe-
roM

T-T-I I-I u}/

"
-

w 7

,.Q:.,.\ Fr \Q.x

] — WHTH;, 2 — noKpuiTHe pycaa NPURO3HBIM CHe-
roM; 3 —Berep; 4-—cCHer; 8§ — iNJIH3TH/ICHOBaR

naeska (HJAH XBOpOCT); 6 — .Xepau

4. Yrennenne pycel B OTBEpCTHAX TPpVO:
a) 32KDLITHE OTBePCTHH MNASHKOH H  yTeflJIeHHe

CHErom

.‘-1.-
S N4

6) 3akpbiTHE OTBEPCTHH XBOPOCTOM h YTelJeHHe
CHEerom

\‘\‘\ y \"l" \‘.\" \1\1 \\:l Q'\\‘i \\‘1 ‘H“ \\‘\ \\"\' %‘\

I — nonusTHAeHOBAA NJIEHKA CO CTaAbHHIM 0O6pyueMm;
2 — cHer; 3 — crajapHOH 06Gpy4; # — XBOpOCT

5. Tennosaa Meauopauus nofiM Ha MNOAXO0AAX K
MOCTaM H TpyDaM

///// V-2

@ﬁ%ﬁ‘%%‘%“b%‘g
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5 J
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I — 3eMi9H0€ MOJOTHO MORS :i0B; 2 -- CHEro3auluT-

HHe WHTH;, J— rpaHHua CEe30RHOI0 NPOMepP3aHHuA;

4 — HanpasaeHHe NOTOKa IFPYHTOBHIX BOA; & — Bepx-
HAA rpaHHLia BeYHOH Mep3J0THl

.13 npenorspalitenns 3a-
1éKaHud 8 TPpYOy HalelH u
YMEHbUICHH A npoMep3aHu
pycaa

Ona npeaoTsvauienus ray-
60KOT0 NpOMSp3aHHA pycaa
noa Ttpybo#

Hdag ymeHblUleHHA npomep-
3aHMA TPYHTA H YJAY4YlIeHHA
CTOKa rpyHtOBnXx BOA. IlpH-
MEHAETCA  Ha HaJle AHBIX
yyacTkax npn Oaaronpusar-
HHIX CHEro-BeTpOBLIX YL J0-
BHAX
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Iponomxeune taba. 2

Hasnavyenne H ycaosus

HasBatne ycTpoOACTS H HX KOHCTPYKTHBHad CxeMa npHMEHeHHS
6. [ToanpyxkuBanue BOAOTOKOB Hns cosnamna nop Jsepd-
HbHIM MOKPOBOM BOSAYIIHOM
TOPMOHIONALHOHHON npo-
cnofikn. Ilpumenserca Ha He-
1 3 4 5 60ALIIAX  BOAOTOKAX  NpH
/ BO3MOXXHOCTH YCTpORCTBA 3a-
ER | Py AN MpYAbL
m ML o J W al w AN\Y ;\ .
| | A\
= — == — A\ \\\\ \-..:
S | 7 1 (7 S SR S X XS
! — nea Ha MOAHATOM YpPOBHE BOAM, 2 — cHer; 3 —
803aywWHasA npocaorka 20—30 cm; J — nepeMbiuka,
5 — noToK ana cnycka soaul
7. OTKPHTHE BOJOOTBOAHME KAHABH Ons orBoxa HerayGoKo 3a-
JeraioliiX BOA H OCYeHHSA
/ J MECTHOCTH
\‘a\f L _ 17/// > ’
\\\“ V/ MMg")’/ 7/
— 0
‘$
\\04'.&‘
A7\
I — yKpenseHHe OTKOCOB; 2 — CHer, 3 — aef
8. Yrenaennne BOAOOTBOAHBE KAHABM: HOaa orBosa KhlOUeBHX,
a) NOKPHTHE XBOPOCTOM H CHEroM NOBEPXHOCTHHIX H Heray6oKo

3aferaiollix rpyHTOBHX BOJ

I — xBopocr; 2 — chner; 3 — xepau; 4 — IMUTH: 5 —
yKpemjieine OTKOCOB; 6 — JIOTOK; 7 -— NOJH3ITH/IEHO-
Bafd njaeHKa
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IIpononxenye tTaban. 2

HasnaueHEe M YCAOBRSA

Hassanne ycTpPOACTB H HX KOHCTPYKTHBHAfN CXeMa npHMEREHRS
9. I'ny6okHe ApeHaXKHHe JOTKH s nepexsata H o0TBOAa
Ha 3HAYHTEJbHOE PaACCTOAHAE

5 FPYHTOBHX H NOA3EMHHX BOA

N
N
N

4

I ANLTS I

WRANYN AT IR

»
[ ]
B DASARMIZ L ZZADNSANNY 2778

N

L ]
Lk
il L

I — Xene3obetToHHas HAH JepeBAHHAA paMa; 2-—
3aKnaAlbie MAHTH HAH NAACTHHLI: J - - ApeHHpYIO-
HHM rpyHT; 4 — BOCKH; I -— cHer

10. Yrenaesnitie BOAOOTBOAHBIE JIOTKH: Ias COCPEIOTOYEHHOrO
a) OTKPHTHIH Xene300eTOHHHI JIOTOK NPONYOKa pPeuAblx W MNOAPY:-

JIOBHX BOJ HA MNOAXO0Zax K
VKpPEenJeHHI0O pycea y OTBep-
CTHH MOCTOB H TpYD

0) 3aKpuITH XKene306eTOHHHN JOTOX as COCPEeAOTOUESHHOr0
NPoONyocKa peuyduX H NOApYC-

§ 7 & NMOBHX BOJA MOA MOCTAMH B

S /‘ npegenax YyKpelJeHBH NOA-

- BOASIMIHX H OTBOAAWHX pYy-

.
A AR M LAl AL A e T LA T A L CEJI

S, D ood. o (H CF r t i"_ ¥ . U Uy g ) &

NP/, XY,
7 3 3 f’? s

\“‘._ ‘l'r!’“rljm‘f;

2 N\ N -.Q. ™

! — rpaBHii ¢ neckoM; 2 — NeHONNaIT, 3 — IPYHT;
4 — nep; 5 — OTKPHTHH JOTOK;, 6 — citer; 7 -—— goc-
KH; 8 — ywpenjeHwe pycaa;, 9 — 3aKputhiii JAOTOK
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Puc. 9. [Iaan pacnosoxe-
V4 HHA YTENJEeHHOro Xenes3o-

GeTOHHOro JiIoTKa andA 6e3-
\ Ha/leAHoro MNpomycKa BO-

bon \ AOTOKa TOA MOCTOM:

] : 4 ] — B0oAO3a0OpHHK; 2 — OT°
: KPHITHfl XKene30GeToHHBIA NO°
1‘1 J TOK; & = CHNerosazepXxusa-s
i

OTKPHITOrO H 3aKpLITOro NOT+
KOB

lomKe muth; 4 — BeTeP.
i 5 ~— sakputhifi Kenesofe-
i \ TORHW#A noTOK; 6 — BOAO*
I npHeMunK;, 7 — cHer [, 4,
I [, COOTBETCTBEHHO AJHEL
|
l
i
i
]
|
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4 22. Ilpu GnaronpHATHHIX CHEro-BeTPOBHIX YC/AOBHAX HeoOXOAMMO WIHDe HCNOJb-
30BaTh CHero3sajep)<aHue He TONbKO AR YTENVieHHS pyced H BOAOOTBOAHLIX KaHaB,
HO M yTelmJeHust pycea noa MocTaMH (cM. Taba. 2, n. 3, a, 6), oTBepcTHA TPYO (CM.

Taba. 2, n. 4a, 6) H AN TeNnoBOA MeNHOPalUHH HaJAeAHMHX YydyacTkos (cM. Taba. 2,
1. 9).

B psae cayyaeB xopollHe pe3y bTaThl AAeT MNOANPYXHBaHHe HeGOJBWIHX BOAO-
TOKOB OCEHbIO nepel HX 3aMmep3anneM. [locae o6pa3oBaHHA JAefaHOTO NOKPOBA
CMYCKaeTcs BoJa JO eCTeCTBEHHOrO YPOBHA, NMOAO JbAOM o6pasyeTcsi BO3AYIIHaA

npociotika 20—40 cM, KoTopasd BMeCTe CO CHEXHBIM MOKPOBOM XOpOLIO yTenjaser
BOAOTOK (c¢M Taba. 2, nm. 6)

4.23. bonabiioe 3HaueHHe AAA NpPeAOTBPAIUECHHA HajeleH HMeeT OCYIIeHHe MecCT-
MOCTH, 0CO0EHHO CHALHO 3a60oa04YeHHHX CcKAOHOB. Ha yuyacrkax ¢ Hernyb6okum 3ane-
raHHeM TIPYHTOBHIX BOA H BOJOYNOPAa NPHMEHAIOT KaHaBbl OTKpbiTHe (CM. Taba. 2,
. 7) RaH yrendeHHble (cM., Taba. 2, n. 8). [Iad nepexBaTta H OTBOAA IPYHTOBHIX

Bod Goaee ray6Gokoro 3ajeraHHs MOTYT NPHMEHATBCA T©AyGokHe jpeHaXXHble JIOTKH
(cMm. Ta6a. 2, n. 9).

4.24. [las OGe3HaneaHOrO ppomycka BOAOTOKOB yepe3 30HY HCKYCCTBEHHOro coO-
OPYXEHHA B pafloHaX ¢ HU3KOH TeMImepaTYpoR NPHMEHAIOTCA CheUHAJbHHE BOAO-
oTBOABKE JOTKH (cM. Taba. 2, n. 10), KoTopHe uenecoo6pa3Ho AenaTb H3 COOPHHX
XKeNel300eTOHHHX 32NE€MEHTOB ¢ YTenneHHeM TeHOMJNAacTOM, APEBECHHOH R APYrHMH
TEMJIOH30/NALHOHHNMH MaTepHaJsaMH. JIOTKH Moryr OHTb OTKpuiThie (CM. Taba. 2,
H 10a) u 3akpurble (cM. Ta6a. 2, m. 106). Jlorku 3araybasiiorca B pyclo H uepes
OTBEPCTHE HCKYCCTBEHHOrO COOPYXXEHHUs OTBOAHTCA BOAA B HH30BYIO CTOpOHY Oe3
3aMep33aHHA B TeuyeHHe Bced 3uMbl, MX nenecoobpa3so NpHMEHATb, KOrAa HaJeAHHIfA
MCTOYHHK HAXOAHTCA HA HeOO/bIIOM pACCTOAHHH OT HCKYCCTBEHHOrO COOPYXKEHHS H

eTKO BbipaXKeH, yT0o0Obl MOTOK HaNeAeobOpasyIoOlHX BOA MOXHO ObiJI0 COCPeAOTOUHTH
N NYCTHTb MO Y3KOMY JOTKY.
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Puc. 10. TlponoasHuil npoduap, MaaH U AETANH YTENJIEHHOTO JOTKa Xas Oe3HaJen-
HOTO MpOMycKa BOAOTOKA (K pHC. 9):

I — BONO33aGOPHHK;, 2~ OTKPHITHINI XXeNe300eTOHHHN JOTOK, 3 — SakphITHMfl Xene3o0eTOHHHR JoO-
TOK, 4 — BORONPUEMHHK; § — CHer; é =- rpyHar; 7 — rpaaan C NeCKOM; & — Jen; 9 -— NEeHONNACT,
10 — ykpenneHue pycaa y Mocta; I/ — BOCKH mnmunoﬁ 4 cM

IIpyiMmep nprMeHeHHs YTeNJeHHOTO JAOTKa AAs Oe3HalefiHOroO mpomycka BOAOTOKA
B CYPOBHX KJHMaTHYECKHX YCJNOBHAX nokasan Ha puc. 9 u 10. JKenesoGeTouuHil
NOTOK ceuenHeM 0,3X0,5 M 3arnybGieH B pycno BOAOTOKa, ¢ GOKOB YyTeilleH TNeEHO-
NAAaCTOM H 3aKPHIT KPHIUKOH W3 ROCOK ¢ MPOKJAAAKON H3 NMeHOmJaacta. ¥ HCTOUHHKA
cAeJaH H3 KaMHA BONO3a0OpHHK, a B KOHUE JOTKa BOAONpHeMHHK. C HaB2TPCHHOK
CTOPOHN B HauyaJe 3UMb YCTAHaBJAHBAIOTCA CHEro3ajep:KHBaioliiHe IIHTH, KOTOphle
CO3al0T HaJA JIOTKOM H DYCJIOM CHeXHbie OTN0XKeHHs BbicoTod 1,4—1,9 M.

YrenneHsnit JioToX obecneyupaer GesHaseAHblit CTOK MNOAPYCJAOBOIO MOTOKA B
TeYeHHe BCeH 3HMBbI, cpeaHeMecsiyHble TeMNpaTyphl KOTOpoH B AeKabpe H siHBape Co-

crasigor — 23°C. o ycTpolicTBa JIOTKAa Bbillle MOCTa €XerogHo BO3HHKa.Ja Ha-
Jlelb MOIMHOCTBIO A0 1,2 M.

4.25. YcrpoiictBa H MeponpHATHA AnA GesHalefHOrO Mponmycka BOAOTOKOB Npo-
EKTHPYIOTCA B KOMILIEKCEe C NMPOEKTHpPOBaHHEM HCKYCCTBEHHBIX COODPYXKEHHHA JOpOrH.

Pacuer 6e3HaNeAHOr0 MponmycKa 3aKJOUaercA B OnNpedeNieHHH pa3MepoB .JOTKOB
H KaHaB # HX YyTenJeHHA.

Hasa orBojaa HaleAHOH BOAB 4Yalile BCEro MPHUMEHAIOT 3aray0GJeHHbie B TPYHT
NOTKH (puc. 11) OTKpHTHe M 3akpurThie. IlpH TenaorexHHueCKHX pacyeTrax OTKPH-
THiX H 3aKPLITHIX JIOTKOB H KaHaB HCNOJb3YIOT CJAEAVIOUIHE YPABHCHHS

a)l 5)
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=
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Puc. 11 Cxemn 3arny6/eHHBIX

B FPYHT JOTKOB AnA (e3najenHoro
MpoNycka BOAOTOKOB:

a - OTKPBITOro; 06 — 3aKpbiTOro
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Temnepatypy t BoAW B JOTKE HA PacCTOAHHA X OT Hayana BOAOTOKAa BHYHCAA-
10T N0 popmynam:

t=M+ e~ K(t, — M); (23)
8430 Q J + btm!R-+<b
M = l : (24)
bE+Krb1
K< lbtgﬁjof:bbl)x \ (25)
tnp = M £y, (26)

rae e — OCHOBaHHe HaTypaJbLHOro Jorapudpma;
( — pacxoa BOROTOKa, M3/c;
J — YKNIOH JIOTKA HAH KaHaBH;

{sos — pacueTHas TeMiiepatypa BO3AYXa, KOTOPYIO MPHHEMAIOT: ANA OTKPHITRIX
JJOTKOB H KaHaB DaBHOM CpeAHeH MHHMMAJAbHOH 32 Hanbosiee XONOAHHMN
MEC#AIl; 5JIA 3aKPHTHX NOTKOB H KaHaB pPaBHOH TeMnepaTyDe BO3AYLIHOA
NPOCAOHKH MCEXAY MNepexkphiTdeM H BOAOH, KOTOpas onpenensercd #o
bopmyne (26);

K — napamerp, BuiyncageMbifi no dopmyne (25);
X — paccTosHHE OT HAyalla BOAOTOKAZ MJIM HCTOYHHKA HaNeaHOH BOAM O ee
3aMep3aHuf, M;
tap — TeMnepaTypa BO3AYUIHOA MPOCAOAKH MEXAY NepeKpuTHeM H BOAOH;

foos — CPEAHAST TeMnepaTypa BO3AyXa 3a HanGosee XOJOAHBIA Mecsl 3HMHEro

IEPHUOAA;

m — xoaddupucirt, onpeenseMuil no rpadpukam (puc. 12) B 32BHCUMOCTH
OT TOJLKL:IN €105 TeNICH3OMAUHH 1 KO3(pQHULNCHTa & TeMnepaTyponpo-
BOAHOCTH MAaTepHa/Jia MNepeKpHTHA, a TaKxXe BpeMeRA T NPHHHMAaeMo-
rO paBHHM | Mec, T. €. T = 720 y;

b — oTBepcTHE JIOTKA, M;

by — cMoueliiblii nepuMeTp JNOTKa, M;

[z — TeMneparypa BOAW HCTOYHHKA B Hadya.le JIOTKA H.JIH KadaBn B Haubojee
XOJOAHLIH MecCsili 3HMH;

R, @ — cOOTBeTCTBEHHO TEpPMHUECKOe CONPOTHBJEHHE H BeAHYHHA TEMJIONOTEeph,
onpenensiemble no dopmynam (27) — (29).
TemnepaTypa ¢ 3aMep3aHHd HAaNeAHOH BOABI NPH PA3JMHYHCH MHHEDANH3EIIHH:

MuHepanisauus

Mgll,, % . . . . . . 1,5 3,0 4,5 7,9 12,3
t, ﬂC - . . . « & e . —'019 ""_1 18 '_216 _414 — 715
Mutiepanusauus
CaCl:z, % e e e Orl l|3 2|6 5-0 9:0
., °C . . . . .. 0 —0,6 —1,2 =2,4 —4 .4
Munepaanzanua
Na l, % s e e e e 0,2 114 2!7 5r2 gil
L °C . . . .. .., 0 -0,7 —1,4 —=3,1 —6,0
Tepmuueckoe conportHsieHHe R H BeJHYHHA notepp P OyAyT:
1) Aaa OTKpHTOrO J0TKa (Yrayb/eHHOro B I'PYHT):
R E= l :ﬂl; ¢’ = Kr bl tp; (27)

2) AJaa 3aKPHTOro JMOTKa (yrayGJeHHOro B TPYHT H HMEIOWIEro MePeKpLITHE):

R=1l:ay; @ =K;bt, (28)
28



Kozpduuuenr K, tennonepenauu onpenensaercd H3 ypaBHeHHA

1 1 Ocr i
-+

K, dg her 04

(29)

3aeck o; — kKoahduuKeHT Teunonepesayd OT BOAH B BO3AYX, NpHHHMAeMHN NpH
MaJBX CKOPOCTAX  BO3AYIIHOrO H BOANHOTO  MOTOKUB  PABHBIM
50—70 kkan/(m?-u-rpagn);

Qa3 — KoadbduuHeHT Tenaomepeiayd OT BOAW K CTEHKe JIOTKa, 3aBHCALLRH
OT CKOPOCTH TeYeHHA B JNOTKe U 4HCNa PeHHONbACA, OPHEHTHPOBOYHO
papunfi 4—5 KKaa/(m?-4-rpan);

Oy — K03 PHUHEHT Tenjonepefadd OT BOAB K BO3AYUIHO#N NPOC/ofixe MEXAY
nepeKpuiTHeM H BOAOW, paBHuifi 50 kkan/(M?-4-rpax);

oy — KO3 PHUHEHT TenJionepeAadd OT CTEHKH JOTKA B I'PYHT, ODHenTi#pOBOY-
HO paBHH# 3—5 KKaa/(M%-y4y-rpan);

O¢r — TONMLINHA CTEHKH, M;

Act — KOSQQHIHEHT TENJAONPOBOAHOCTH MaTepuaja CTeHKH, KKaa/(M2-4q- rpan)

{r — TemnepaTypa rpyHtra B OHTOBHX YC/AOBHAX B HaHGONee XOMNOAHMT Me-
CAl Ha riayGHHe 3aJoXKeHHs JIOTKA.
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Puc. 12. 3aBuCHMOCTL MEXAY TOJMIHHOR <0 TenjoHsonsuud H, u koaddu-
IHEHTOM m
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Jlannaa MeToAHKa MO3BONAET NPH H3BECTHHIX THAPABJIHUECKHX B TenJoBHX Xa-
PAaKTEPHCTHKaX NOTOKa H 3aA2HHOA KOHCTPYKLUHH JIOTKA ONpele/HTh €ro AJAHAY C
Ge3HajlelHHIM NMPONYCKOM MOTOKAa HAHW NPH 3alaHHOA AJHHe X O0OCHOBaTb KOHCTPYK-

LHIO JIOTKA H €ro yTenJjeHue.
[Ipumep pacuera npuseaeH B NPHAOXK. 3.

3apepxkanHe Haaeael Bbillie HCKYCCTBEHHBIX COOPYXEHHI

4.26. 3agepxxaHHe Hajdedell Bhbillieé HCKYCCTBEHHOTO COOpYIKeHHA MPUMCHAETCA Ha
BOAOTOKaX ¢ MajabiMH pacxolaMH HaJeJHOH BOALI H HHU3KOH ee TemlepaTtype, NpH
ILHPOKHX W MOJOTHX JIOTax, MO3BOJAMUINX OAHHM-ABYMSl 3arpa)XAEHHAMH aKKyMmy-
JIHPOBaTh BeCcb 00beM HaNeAHOTO MNbAa, KOTOPHHA oOpasyerca 3a 3HMY. Oco6GeHro ue-
Jecoobpa3Ho 3afepiKaHHe HaNleleH B PaHOHAX C MAJdbiM CHeXHHM ROKPOBOM H HU3-
KON cpeaHeMecAayHO# TeMmepaTvpoit HauGojdee xonoahoro Mmecaua (Huxe —25°C).

pu sTOM MeTONe HaNeAHbIH MpOoIecC HCKYCCTBEHHO BO30GyXKAaeTca BhILle COOpY-
dKeHUsA H Hajsedb 3afepkKuBaeTcs Ha 6€30MacHOM PaCCTOAHMM.

IIna ucxyccTBEHHOrO BO3OYXAEHHS HaJeLHOro npoiuecca H 3anepXxauid HaseneH
B 3aBHCHUMOUTH OT KOHKDETHBIX YCJ/IOBHH MPHMEHAIOTCA pas3jiHyHbHe COOPYXKEHHA W

YCTPO#HCTBA, NMOKAa3aHHBeEe Ha cXeMax B taba 3.

4.27. CHexHoneasnsle Baan (cM. Taba. 3, n. 1 a) npHMEHAIOT KaK BpeMeHHOE
MEpPONpHATHe ANA 3afepXKUBaHUS HaJefed Heb6oJbUIMX pa3MepoOB HJIH Kak BCIOMO-
ratejqbHOe CPEACTBO K OCHOBHBIM NPOTHBOHAMEAHLIM COOPYIKEHHAM B CAy4YafAX, KOraa
HaJeAb o6pasyerc GoablIMX pa3mepos, ueM 06buHO. CHEXHO-NeAfHbie BaJjbl yCTpau-
BaloT BhicoToH 0,5—0,8 M B Hauane HajeaeoO6pa3OBalHA M3 YNJOTHEHHOrQ CHera,.
OONMHTOrO BOJOH AJIA COS13HUA JAeASHOH BOAOHENpOHHUaeMOM KOPKH, Koria ypoBeHb
HaTeKalollei HaJdeRH JOCTHTHET BepLHHL! BaJa, YCTPAHBAIOT CIEXHO-J1eXAHOH BaJ

BTOpPOTO fpyca.

4.28. T'pyHTOBHE BaJil BO3BOAAT H3 CJAGOAPEHHPYIOLINX FPYHTOB BHICOTOA A0
3—4 M. X npuMeHAIOT KaK NMOCTOSIHHLIEe MPOTHBOHANEAHHE COODYXKEHHA Aaf 3ajep-
KaHHA HaJedeldl 3HAYHTENbHHX pPa3MepoB.

Hanx pycaoM BOZOTOKa B IPYHTOBOM BaJie OCTAaBJAAIOT NpOeM AJHHON He MeHee

OTBEPCTHA HCKYCCTBEHHOTO COOPYXKEHHA AJNA nponyCcKka BeCeHHHX H JeTHHX Boji. Ha
3UMHHA NMepHOA MpOeM 3aKphBalOT CO0pHO-pa3bopHHIM 3a60poM Hau WwuTaMu. OTKO-
Chi Ba/la ¢ BEPXOBOH CTOPOHB YKpenJfalOT Ha BOAOHENPOHMIAeMOH npocJaofike (topd,
nieHka). OcoGeHHO XOpoluo AO0MXKHB OblTh YKpenJdeHbl TosIoBH Bajla B npoeme, rae
OHH YaCTO MOABEPraioTCAd pa3sMblBaM BECEeHHHMH H JETHHMH MaBOAKAMM.

JliHHa Basia AOJXKHA MOJHOCTBHIO MepeKphiBaTh HalleAHH Jor B 3asHcrMocTH oOT
cnocofa nmpou3BOACTBa paGoT H poAa TPYHTOB IUHPHHY BaJja TIOBEPXY HasHauYalOTCH
oT 1 A0 3 M, a 3anoxeHHe OoTKocoB — 1 : 1,5.

4 29 TlpornBoHasenHble 3a60pH NMPHMEHAIOTCA AAA 3afiepXKaHHA Hajaeleli BMec-
TO BaJOB, 4 TaKXe ARA 3aMONAHEHHS MPOEMOB I'PYHTOBHX BaJoOB.

HepepaHHbie 3a6opul (cM. Taba. 3, 0. 2a) CTPOAT B JeCHCTUH# MECTHOCTH H3 Ope-
BeH, OpycreB H.H A0COK JKeiesobGeroHiibie 3a6opH (cm Taba. 3, n. 26) zenatoT H3
COOPHHX nJuT ceueHHeM 63X 50 ¢M, KoTopbie BCTABAAOT B na3bl CToA60B HJAH HaBe-
IIKHBAIOT CNCUKHANbHLEIMH KpenjieHuaMH. B nadHeasax HaA pycaom BOACTOKa 3aNoJHeHHe
3a00poB BeCHOH pa3bHpaercs

BMecTO nepeBFHHBIX M XKeNe3006eTOHHLIX MOTVT NPHMEHATbCS NPOTHBOHaJeAHHE
3a60pH M3 AepeBAHHHX WHTOB, OOTAHYTHIX NMOJH3THNEHOBOH nNaeHKo#d (cM Talba. 3,
. 2 B) H H3 MeTaAJU4yeCKOH CeTKH (cM. Taba. 3, n. 2r). MeTtaanuyeckasa ceTka npu-
Mmensierca ¢ npocseramu 0,4—0,6 cM. 3a60pul ¢ Meraaanyecko# CETKOH 3KOHOMHYHH,
JerkH H yao0Hbl B 3IKCIIVaTaUHH, OCOGeHHO KaK COOpHO-pa3bophbie KOHCTPYKIHE

R 34aNNONHEeHHA HNPpOoeMOB BaaoOB

4.30. IlpoTHBOHateaHble WIHTHI NMPHMEHAIOTCS AMA 3aAEpPXKHBAHHA Hajeledl Kak
BpeMEHHOE MeponpusaTHe, AOTNOJIHUTETbHOEe K OCHOBHOMY, KOrja HamnpasJ/ieHHe JAe#cT-
BHA HaleAd H3MEHHJOCh M Tpebyercs 3alepXKaTh ee pacTeKaHue.

HinTet MOryT npUMEHSiTLCA AePEBAHHDLE, OOTAHYTHE NONHITHAEHOBONW NJMCHKOR
(cM. Taba. 3, 1 3a) H B BHAe pPaMOK H3 YroakoB ¢ METaMIHYeCKON ceTKo# (cM.

30



Tabauua 3

lipoTHBOHANEAHbIE COOPYKEHRA U YCTPORCTBA,
NpHMEHACMbIE NPH 3a0EPAHHN Haneaed Bmwe MOCTOB B TPYD

Ha3Bakne RNPOTHBORANEAHMX COOPYKEHHA N HX Ha3snaveume U ycaopns

KOHCTPYKTHBHAA CXxeMa NpUMeHeHNy
1. IIpoTnBOHaJeARLIE BaJH: Hns 3anepxaHHs Haneaen
a) CHeXHO-nefsHble B YAAJEeHHM OT HCKYCCTBEH-

HbIX COOpPYXEHHH H 3eMJif-
HOTO NOJIOTHA NOAXOROS.

. CHeXHo-neiHHe BaJibl
T ¥ > NPUMEHAIOT KAaK BpPEeMEHHOE
WA 77N 7RI AN ANNTANVI AN, MEpONDHATHEe ANA 3ajaepKa-
HHA HaJeaeit HeOOJbWIHX pa3-
MEepOB.

['pyHTOBHIe Bajbi NMPOEKTH-
PYIOT H CTPOAT B XOMILJIEKCe
¢ MOCTaMH H TpyOGaMH Kak
NMOCTOsAHHbIE  MPOTHBOHAJEH-
HHE COOpyXKeHuda, OOLIMHO ¢
MEpP3JAOTHLIMH HAH HaJeAHH-
MH NOSCaMH

I — nansepHuft nep; 2 — nnoTHsHA  cHer, OOJUTHIR

BOAOH; 3 — yKpenJleHHe C BOAOHENpOHHUAEMOH MpoO-

caoiikon (Topd, naenka); 4 — Ban M3 rpyHra; H —
c6opHO-pa3bopHbIil 3a60p B nposMe Bala

2. IlporuBonaneanbie 3a6opHi: Ina 3anepkarus daneaeft
BAAJH OT  HCKYCCTBEHHHX
COOPYXKEHHH H 3eMAAHOro no-
JOTHA, a TakKXe AAA 3aloJi-

HEHHS NPOEMOB TFPYHTOBHIX
BAJOB.

JlepeBsiuunie 3aboput crpo-
ATCA BMECTO TPYHTOBHX Ba-
JIOB B JIeCHCTOM MECTHOCTA.

XenesobeTounne 3a60pH
CTPOATCA B  KOMILJIeKCE C
MOCTaMH H TpyOaMH Kak

MOCTOAHHLWE MNPOTHBOHAJNEA-
HHE COOpYXKeHis.
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[Iporoaxenne taba. 3

Haspalihe NpoTHBOHAACANBX COOPYXKEHHHA H HX
KOHCTPYKTHBHAR CXeMma

Hasnayerne n ye108us
OpHMEHEHHS

6) Xene300eTOHHHE

B) C JCPeBAHHBIMHA UIMTaMH H BOJIOHENpOHHLLAL-
MO IIJIEHKOA

I — nanenuunii jgen; 2 — cBaH MAH ©10.16H; 3 — ne-

peBRHHBN 3a0op; 4 — Xesie300eToRULA 3a00p; &5 —

FPYHTOBON BaJ ¢ npoeMoM; 6 — nepeBsIHHbIE HIMTH

¢ NOMITHACHOBOH nNJAewKOH; 7 — meTaVIHYecKkHe
CeTKH

3. IlpomBonaneaHbie LIMTH:

a) nepeBAHHBHIE C¢ MOJHAITHJACHOBOM ILICHKOM

w 3
% 4 5
|'I,;' ,
r 7 % M8
N
AR A
" . u.‘:}x q\-}x -.."".1.,,.:";.l o ":R\""'_ . & "
LY

4 4
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3a00pH ¢ nepeBARHLIMM
HWHTAMU M METaARHICCKHMA
CeTKaMH NPHMEBAIOTCA AJS
3aNno0JHEeHHA MPOEMOB T'PYHTO-
BHX BajOB K3k JerxHe
c60pHO-pa3zbopuble KOHCTPYK-
UHH, a TakXe AANd YRepXkKae
HHA HajXehed 110 BCeH KPR
He JAora

Hdasa 3azepXaHAs  Haxe-
Aed.

[IpumenanT Kax sBpemeR-
HOe MEpONpHATHEe HAH Kax
RONONHHTE BHOE K OCHOBHO-
MY NPOTHBOHAJNEAHOMY CO-
OPYXeHHIO, KOraa Hajeab
MeHAeT HanpaBlleHHe  RAM
obpasyerca B 6oabIIHX pas-
Mepax



ITponoaxenne ta6a. 3

Ha3ssanne NpOTHBOHAACARNX COOPYNEeHHA M HX
KOBCTPYKTHBHAR CXeMa

Hasnrayenue W ycaosns
npuMeseBny

6) pamMbl K3 VTOAKOB C METAMIHUECKOR CeTKOMR

I — HanenHHR Ned; 2 — AepeBAHHNNA WHT C NOJH-

STHACHOBOR NACHKONA; 3 — AcpeBsnHHA noakoc;, 4 —

NJOTHHEA cHer, OONHTHA BOAOA; 5 — paMH H3 yroJ-
KOB C METaJN/JH4eCKOH CeTKOM

4. HanepHue nosca:

!

Hoasn  nospileHHA  HHTEH-
CHBHOCTH OXJaXACHHA Bhl-
\leAllleH Ha NOBEPXHOCTL Ha-
JIeAHOH BOAH H YCKOPeHHAN
nepexoia ee B Jen.

OHCTPYKUHA NOoAcCa BHOH-
paerca B 3aBUCHMOCTH OT
HaAHYHA MeCTHHIX MaTepHa-
a08
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IIpononxenne taba. 3

Hassanne npoTHBOHANCAHNX COOPYKEHHA H X
KOHCTPYKTHBHAR CXeMa

Hasnauenue n ycaosus
NIPHMEHCHUA

W

B) NMoAca ¢ nepenajami

J

Frwaweryryr
"y

\‘ \‘\\‘ \t\ *l-'-u-.'rr
S \1

I — HCTOYHHK HaJeA#;, 2 — HaJeAHHH noac; 3 — Ha-

AeAHHA nen; 4 — nporHBOHaJeAHHH BaA, 55— Ka-

MEHHOe MOMIeHHe, 6 — oTAe/JbHHe KaMHH, 7 — Non-

CTHAIOWHA <IoH; 8 — GeToHHAs naHTa ¢ BLHICTYnNA-
MH

5. MepsnoTHoie nosca:
a) Ce30HHble AJA TFPYHTOBHX BOT

6) ce30HHBIE AJIA PEYHBIX BOA
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Ona  cospauus  MepsJor-
HOH TMepeMbldkH B  MOTOKe
TPYHTOBHIX HJIK DPEedYHBIX BOJA
MU BHBORA HX Ha TNOBepX-
HOCTh B VAAJASHHH OT HCKYC-
CTBEHHBHIX COOpPYIKEHHH.

[IpuMeHaOTCA NpH Heray-
60KOM 3aJeraHHu BOAOYMNO-
pa H He0OJBIIHX pacxogax
HaJeaeo6pa3yloliHx BOA.

Ce3oHHbie nmosica TPHMEHA-
I0TCA KaK BpPEMEHHOe Mepo-
NPHATHE HJIM kaK JAONOJHH-
TEJBHOE K OCHOBHOMY, a
MPYHTOBLIe KaK NOCTOAHHOE



[Iponoakenne taba. 3

Hassague NPpOTHBOHBACAHNX COOPYIKEHHA H HX
KOHCTPYKTHBHaR CxeMma

Hazuavense u ycaosua
APHAMEHEHHS

I') TpyHTOBHE ¢ NPOAYBAEMEIM HABACOM

rocnodeml

é’emgw

(/A V4

0

N

N

/@

o,

S

ek

I — puixAn#K cHer; Z — NNOTHHIA CHer, OGJAHTHIT BO-
AOH; J— yAaNeHHH MOXOPaCTHTEALHBII NOKPOB:
4 — BOAOHOOHBIH CJ0OH; 9 — BOAOYNOP; 6 — rpaHuiia
CE30HHOTQ0 MPOMEP3aHHA; 7-— MEP3AOTHAA TepeMbly-
Ka NpH CAHAHAHR Ce30HHOH Mep3J0TH L BOAOYNOPOM;
8 — eCTeCTBeHHHI1 JIeAsHOH noxpos; 9— Ban H3
rpyura; /0 — nhoinagka oxsaaxizwus; I/ — npoay-
BaemMblf HaBec Haja KaHaBoW nosca, J/2 — rpaHHua
Ce30HHOTO npoMmep3anua;, I3 — sopoynop;, /4 — Bo-
BOHOCHBIH CJOH; [5 — OXJIaXK/NAI0UIHE VCTAHOBKH
C. . TaneeBa; /6 — Haneannit nea; 17 — npoTuBO-
HaJeAHBH 3a00p; /8 — 3aMOpPOXEHHLIM CJAOH rpyHTa

Has cospanng meps3aornoit
NepeMbiYKH B NOTOKE [PYHe
TOBHIX BOA H BHBOJA HX HA
OBEPXHOCTb.

ITpHMEHAIOTSA HA  OTKDHI«
THIX MECTaX ¢ CHJAbHHIMH BeTs
paMH, KOTAa HamnpapJeHHe
HX MNOCTOAHHO H COCTABAAET

C OCbI0O nosca yroan or 45 Ao
9,00

Hns

CO3AHMA  MEP3JIOT+
HOH TNepeMHYKH B TNOTOKE
HaneneoOpasvioOlluX BO4 K

BbiBOla MX HA NOBEPXHOCTH
B YAAJNEHHH OT HCKYCCTBEH«
HBX COOPYX2nMA.
[IpuMenstioTcas npM  3HauYH«
TeNbHOH TAYOHHe BOAOYMOpa
HAa HeOOMBUINX BOAOTOKAX,
NIPOTEKAIONUIEX B Y3KHX A0/
HaX ¢ KPYTHMH CKJIOHAMM
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Ha3sasue aporHBORAKEAHNX COOPYIKERHA H HX
KOHCTPYKTHBHAR CXeMa

[Mpoponkeune taéa. 3

Hasuayegne # ycaosns
NPUMEHEHUN

6. BoaoHenpouHulaeMHe 3KpaHH:
a) 3xKpa#el H3 rAHHB HaH Topda

=I0h =100M
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05-10M
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6) MNyHTOBHE 3KPaHH:

I — 3xpast H3 MATOH rAHHW WAN TOpDHa;, 2 — rpana-
Nd Ce30RHOTO nNpoMep3amA; S — zoaoynop; 4 —
RBPOTHBOHAACAHLIAA BaA;, 5 — nanemuuil sen; 6 — ne-
gean&aaa HIR MeTaAnndeckas UWHNYATOBAaA CTeHKA:

~ OpoTUBOHAJNeARHA 3a6op; 8 — woxopacrurenn-
Huli NORPOB; 9 — HaNeAHLt TNOAC:

10 — rpanaua
BewHOR MepazoTi
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Ina nepexsata noTOKa
TPYHTOBLIX BOA H BHIBOAA HX
Ha NOBEPXHOSIb BiAaJH OT
HCKYCCTBEHAHIX COOPYXeHHH.

JKpaHbl M3 TIHHH H TOP-
¢a npUMeHalOTCHE NPH HEray-
OokoM 3asera#Hu BOAOYHO-
Pa H HAaMHYHH MECTHHIX Ma-
TEePHAJMNOos.

NYHTOBLIE 3KPaHH JAeAas
I0TCH npH rayboxom 3aJjeras
HHH BOAOYMOpa.

Haxsepanmfi nosic yckopser
OXnaXAcHHe BOAH, BHBeAEH-
HOH 3KPaHOM Ha TIOBepX-
HOCTh



taba. 3, n. 36). Idns yCTORUHBOCTH HIHTOB C HH30BOfi CTOPOHH CTABAT MOAKOCH, HH3
WHTOB O0K/JAAABIBACTCA CHEXHHM BAJHKOM.

4.31. [IpoTtuBonaneAtnle BaNk H 3a00pH NDOEKTHPYIOTCA, KAaK NPaBHNO, COB-
MECTHO ¢ YyCTpoficTBamMH, BO30OYXKAAOMHMH HaJeAHHHA NpouecC M YCKOPAIOWHMH
OXJaXK1eHHe HaJexHod BOAHW (MEP3JIOTHHIMH H HaAeXHHMH MNOJCaMH, 3KpaHaMH).
Oanaxo Bajanl H 3a60pHl MOTYT NPEMEHATHCA H CAMOCTOATENLHO AJA 3a/epXKaHHA Ha
Oe30nacHOM pAacCCTOSSHHH pacTeKaiouwHXxca HaJereH.

4.32. Haneauble nosca nNpHMEHAIOTCA AJiS NOBLIIEHHS HHTEHCHBHOCTH OXJaXxje-
HHA BHUleAlleli HA MOBEPXHOCTb HaMleZHOH BOAK H YCKODeHHS MnepexoAa ee B Jel.

Hanreasn#i nosc mnpeacraBnser co60A pacyHilieHHBIH, CIVIAHHPOBAHHHA H NO-
leHHH VYYaCTOK, Ile TEKylias HaJleAHaA BOAAa pacnJaacTHBaeTCA TOHKHM CJIOeM H
HHTEHCHBHO oXxJaaxpaerca po (°C. ns nosuilleHHd WIEPOXOBATOCTH HA 3TOM Y4a-
CTKe AenaeTcst Habpocka OTAeNbHHX KaMHeA, yAapAscb B KOTOPbie HaJeAHHH NOTOK
ApOOHTCA K oxJaKAaerca OGHICTpee.

3amep3anue HadeaHoA BoAH K GoOpMHpPOBAHHE HaleAW NPOUCXOAHT HHIKE Ha-
JeAHOro nosca, KOTopHit Bcerga AOMXKEH OCTaBaTbCH OTKPHTHM.

Haaeadbe nosca moryr ObTb KameHHble (¢cM. Taba. 3, n. 4a) n GeroHHbe (CM.
Taba 3, n. 46), ecin HeT MecTHOro KaMHfl. B 3ToM cnyuae OeToHHHE TNAHTH Je-
JAI0TCA ¢ BHCTynmaMH aas Apobjends noroka. Jlpr 3HAUHTEILHOM YKJIOHE HaJjeAHHe
nosca AesaloT ¢ nepepanaMy Buicorodt 0,5 M (cM. Taba. 3, n. 4 B).

Ecan HCTOMHHK HaJleAH PacnoJiOXKeH AaJjeK0 H A0 HCKYCCTBEHHOTO (OODYXKEHHS
Pa3sMellaloTCA HaJleJHbl NOSAC H YYACTOK 3aMep3aHHf, TO 3aJePXKHBAIOHAH Baa HJAH
3a00p ycrtpauBath He Hamo. IlpH OAH3KOM DACRONOKEHHH HCTOYHYKA, Korka Ao
HCKYCCTBEHHOrO COOpYXeHHA HaAeAHLfi MOosiC H YYaCTOK 3aMep3aHHf He Da3Melia-
IOTCA, Ha YYacCTKe 3amMep3aHHA HeoOXONHMO AenaTh 3aAepXKHBAIOWHA 3a00p HAH Ban.

Haanenanuie nosca uenecooGpasHo UPHMEHATb HA HEOOMLLWIHX H MNEPHOAHYECKH Heit-
CTBYIOLLHX BOROTOKaAX.

[IpaMep npumeHeHHs HAJEAHOTO MOACA ANA 3aJepPXKaHHA HaNeAH Buitle TPYOH
NnoKa3aH Ha pHc. 13.

4.33. Mep3notHHe MNoAca NPHMEHAKWTCH AAA CO3XAHHA MEpP3JOTHOA NepeMbYKH
B NMOTOKE TPYHTOBHX HJH PeYyHHIX BOA 1 BHBOAA HX HA MOBEPXHOCTb B YAaJeHHH OT
COOpYXKeHuA. Mep3noTHHe nofca uenecoodpasHo MNPHMEHATH NMPH HaNeAAX ¢ He-
6oabitnm pebHToM OOLIUHO OHH AEN2IOTCH COBMECTHO C 3arpaAHTE/bHBLIM BaJIOM ¥
KaHaBOH A/NA OTBOJAA BOAH.

Mep3n0THHE Nofica OHBAKT CEe30HHBE, TPYHTOBBHIE H € OXJAXKHAWLIHMH YCTa-
HOBKAMH.,

4.34. Ce3oHHbHE MepP3/NIOTHHE MOACa AAA TPYHTOBHX Boa (cM. TabGa. 3, n. Sa)
NpeACTaBAAIOT CO00H pacyHUleHHHe OT CHera MOJOCH WHpHHOH 5—10 M CO CHeXHO-
JeAAHHM 3arpaguTe/bHHM BaJioM H KaHaBofi aas oroAa BoAMW. Iloa pacunuienHof
NOJ0COR M XaHABOH NpPOHCXOAHT Oonee rayGoxoe mpoMep3aHHe, rpaHHHA Ce30HHOTO
npoMep3anHs CMHKaeTCaA ¢ BOAOYNOPOM H B IOTOKE IPYHTOBHX BOA of6pasyercs ne-
peMbldKa. I'pYHTOBHE BOAH mepea NepeMHYKON BHIXOAAT HA NOBEPXHOCTb H OTBO-
AATCA KaHABOH B yaoGHOe MeCTO.

Ce30HHHE Mep3JoTHHE Nnosica AAA pedHunX Box (cM. Taba. 3, m. 56) COCTOAT H3
BHpYONeHHOH BO JbAY KanaBbl MHUPHHOH 2—4 M C pacuHUIEHHONR OT CHera noao0cod M
CHEXHO-JeAAHHM BaJoM. HToOH OHCTpee NPOMOPO3HTH BOAOTOK, KaHaBa DacKloJa-
raeTca Ha nepexkatax u orMmenanx H 3araybaserca na 0,25-—0,50 m Huxe ana pycaa.
Cesonublie Mosca NMPHEMEHSAIOTCA KaK BpPeMEHHOE MEDONPHATHE TOJbKO NpH Heray6o-
KOM 3aneraHiH BOZOYynopa.

4.35. I'pyHTOBHIC MEP3NOTHHE NOACA NPHMEHAIOTCA AAA BHBOAA HAa NOBEPXHOCTH
R 3aftepXanus nHanenefi rpynATOBHX BOA ¢ HeOGoAblIAM Ae6HTOM H nNpH rayOHHe 3a-
Jeraina sogoynopa He Goaee 2,5—3 M.

pyHToBHIA Mep3noTHHA nosc (tala. 3, n. 3 B) npencrasaser coloft KaHasy
HPHHOK 1—2 M, KOTOpas pneJdaerca nmonepex Jora ¢ TynbiM YriaoM Haja TajbBeroM.
C HH30BOH CTOPOHH KaHaBH YCTPaHBAaercsi 3arpafgHTeNbHBfi TPYHTOBOt BaA, a ¢
BEpXOBOH — pacUHUICHHAA OT CHera noqaoca wHpHHOA 5 m. Jlasa noaHoro aepexsara
NOTOKA IPYHTOBLIX BOA KOHOH KAaHaBhi Bpe3alorcs B 60pTa J0ra, a ee AHO AeNlaeTcs
¢ YKAOHOM He MmeHee 0,005,

4.36. Ilpn GaaronpHATHHX CHErOBETPOBMX YCJOBEAX MOTYT HPHMEHATLCE TPYHTO-
Bhie mOfSCa C npoiayBaeMuM BabBecoM (Taba. 3, n. § r). llimpana xasaBn mo ARy B
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Puc. 13. Cxema npHMeHeHHs HaJeAHOro mMosca H NPOTHBOHAJEAHOrO Baja AJA 3a-
JepXKaHHA HajeAH Bhiille TPYyOHL:

I — Kpynasie oTaelbHbie KaMHH; 2 — MOMIeHHe Ha NMAOILaAKe HaAeRHOro Noaca; 3 — MecTo BLl.

xoga HaneaHofi BoaM; 4 — HalNeAHMAA 0OosAC (naollaaKa oOXJNaKAeHHA); 5 - naowlagka dopMHpO-

BaHHA Haneau: 6 — MNPOTHBOHANCAHBIR TPYHTOBOHR Bai, 7 — HepeBAHHbIE pelleTyaThie TIHTH ¢
MOARITHACHOBOA MOACHKCA, & — CBaA; 9 — cHer, oGAHTHIR BOHOH

3TOM cJydae fgenaerca 2—4 M. Hax xanaBoh ycTpaupaercs HAepeBAHHBIA HaBeC C
KOHCONSIMH H BeTPOBHIMH IjuTaMH. Hasec 3awivinaer KaHaBy nosica OT 3aMOJiHEHHA
CHEroM MpPH CHeronaje, a WHTH CNOCOOCTBYIOT MPOAYBAHHIO BETPOBHM MOTOKOM.
BMecTo rpyHTOBOTO 3arpajuTe/BHOTO BaJla 34eCh YCTPaKHBaeTCA CNNaHUPOBaHHaA
NJAOHIaAKA ¢ KaMeHHOH HAaOpOCKOH ANA oXJaxKAeHH: H POPMHPOBAHHA HaJelH,

{pyHTOBHHE Mep3/IOTHBIA MOAC ¢ NpOAYyBaeMbiM HaBeCOM liesecoobpasHo ycTpaH-
BaTb Ha OTKPHITHX MeCTaX ¢ CUJAbBHHIMH BeTPaMH, KOrja HX TrOCMOACTBYIOLlee Ha-
npasaedHe MOCTOAHHO H COCTaBJSEeT C OCbIO NMOTOKA yroa ot 45 ao 90°

4 37. Mep3noTHHE NOfACa C OXNaXZAOIUUMH YcTaHOBKamu (Taba. 3, n. d5a) pe-
KOMEHRYETCA NPHMEHATb C paioOHaX C HU3KOH 3HMHEH TeMmepaTypod NpH 3HAUHTENb-
HOM ray6nue Bomoynopa (6oaee 2,5 — 3,0 M) HA BOAROTOKAaX, MPOTEKAIOMIHX B Y3KHX
ZOJMHHAX C KPYTHIMH CKJIOHaMH. Mep3noTHas nepeMbyYka B STHX TNoscax co3naercd
NPpOMOPAaXHBAHHEM FPYHTA CAMOHACTPAHMBAIWHMHCSA ABTOMATHYECKH ACHCTBYIOUIHMH
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oxnaxaaouHuMH ycraHokaMu C. M. T@aneeBa. YcTaHOBKH npeacrasiasior coboft
MeTaJJHYeCKHe 3aMKHYThie TpyOH, nOrpyXeHHbie B FpyHT A0 BOAOYNOpa H 3amoa-
HeHHHEe KepOCHHOM.

3uMoii B BepXHeH 4YacCTH YCTAaHOBKH, KOTOpasi OCTaeTCsl Ha MOBEPXHOCTH, Kepo-
CAH OGHCTPO oOJaxKAaeTcs, MJIOTHOCTb €ro YBEJHYHBACTCA H HNMPOHCXOAHT LHPKYAALHA
B HH)XXHefl YaCTH TeMmiiepaTypa OXJaXKIAEHHOro KepoCHHa Nepeiaercs IPYHTY, H BOK-
pyr yCcTaHoBK# ofpa3syercsa UHJHHAP MepP3JOTHOro rpyHra. Pacnosaras yCcTaHOBKH Ha
onpeieseHHOM PAaCCTOAHHH 110 JHHHY MEpP3JOTHOro Mnosca, H3 LHJIHHAPOB 3aMOpoO-
JKEHHOTO TPYHTZ MOXHO CO34aTh NepeMhYKY Ha NYTH TPYHTOBOro HOTOKA.

Korga BOAOYNOpPOM CJAYXXHT TrpaHHLA BeYHOMEP3JOro rpyHtra, CROCOOHOro npH
OTTanBaHHH K QHALTPAUKH, TPYHTOBHE Mep3NOTHbie ToAca yepe3 2—3 rojaa skcnaya-
TAlHH YaCToO He HRAKT HYXKHOro sdpdexkta. Mep3noThHeii MoAC ¢ OXAAXKAAOUWIHMH
YCTAaHOBKaMH B 3TOM OTHOLUEHHH HMeeT HecOMHeHHble mpeumymectBa. OH obecneuu-
BaeT B TeyeHHe MHOrHX JieT CO3JaHHe Mep3JOTHHIX MnepeMblyeK H 3IKOHOMHYEH MNpH
3KCMYATAILHH.

INpumep npHMeHeHHA OXJAXKIAAWOWIHX YCTAHOBOK H MeTaMiHYECKHX CEeTOK AAsA
3aflepXKaHHA HANEAH BHle MOCTa NMOKasaH Ha puc 14,

4.38. BoaonenponduaeMbe 3KpaHb NMPHMEHAIOTCA AJA NepexBaTa MOTOKA TPYH-
TOBHIX BOJ ¥ BHBOAZ HUX HA MOBEPXHOCTH BAAJAH OT COOpPYIKeHHH. JKpaubl uenecood-
Pa3HO NPHMEHATL BMECTO IPYHTOBHX MeDP3JOTHHX MORCOB, KOrjga YCTPOHCTBO NOC/EA-
HHX MOXKeT He AaTbhb HYXHOro addekra, HAn 3KOHOMHYECKH HEBLIMOZHO.

BoaouenpoHunaemule 3KpaHbl OOLIYHO VCTPAHBAIOTCA COBMECTHO ¢ NPOTHBOHA-
JeAHLIMH BalaMu nax 3a60paMH, HHOTAA C HaJeAHBIMH TOSNCaMu, IJKpaHH MOTryT
ObITb H3 rJHHBL, TOPpda, WINYHTOBLIX CTEHOK.

4.39. 2Kkpanb M3 rauHb Wan Topda (cM Taba. 3, nm. 6a) ycTpanBalOTCA TIpH
HernyboKoM 3ajeravud Boaoynopa (Ao 2—2,5 m). OuH npeacTaBasioT co6oit Tpas-
wexn wrpBHOR 0,5—1 M, BHpHTHIe nonepek HaJ€AHOTO Jiora H 3amnonHeHhble INIMHOH
A Topdpom. Hu3 3Kkpana Ha 0,3—0,5 M 3araybaserca B oaoynop. C HiA30BOA CTO-
pOHbl BO3BOAHTCH 3aJepXHBAWOWIHA Bal UAH 3a00p, KOTOpHle pachonaraloTcs Ha
paccTOTHHH He MeHee 10-KpaTHOA HMX BBHICOTH.

4.40. HInysroBme 3kpaHbl (cM. Ttaba. 3, n 66) penaior npH ray6okom 3ane-
raHud Bojoynopa (6oJiee 2,50 M). B 3aBHCHMOCTH OT pOAa TPYHTOB MOXET NpHMe-
HATbCA AEepEeBAHHBIA LIMYHT H3 MPOCMOJIEHHHX GPYCbEB HJH MeTaJiIHYeCKH#, KOTOpLI#
3abupaercd Ha 0,5 M HHXe MOBEepXHOCTH BcAaoynopa. BepXHue KOHUB WINYHTHH cpe-
32I0TCA Ha OTMEeTKe HHXXe MNOBEePXHOCTH 3eMJIH Ha TOJIUHHY pPAacTHTEJbHOIrO CJOA.
C HHU30BOI CTOPOHBl yCTpauBaeTCs 3aAeDKHUBAIOLIUA BaN UJAH 3260D.

4.41. [lna yCKODeHHST OXJAaXKAeHHS HaJieAHOH BOAW COBMECTHO ¢ 3KpaHaMH
MOIL'YyT yCTpanmBaTbCfi HajleAudie nosica (cM Taba. 3, n. 6B). Ha wupunry, paBunyio
noaytopHoll raybuHe 3aneraHMd BOAOynmopa, CHHMAaeTCs1 MOXOPACTHTENbHBI# NOKPOB,
M Ha 3TOM MeCTe YCTpaHBaeTCA HaleRHH#E mosc. BepTuKaabHBi 3KpaH nepexBaTH-
BAeT MOTOK TPYHTOBBIX BOA H BHIBOAHT HX Ha MOBEPXHOCTb, a HaMeAHMWH [OAC YCKO-
pAeT oXJaXJeHHe H GOPMHPOBAHHE HaJelH.

[Ipy Hanuuuk HajsegHOro mnosca M GOALUWIOM pACCTOSAHHH [0 HCKYCCTBEHHOTO
COOPYXEHHA 3allep)XHBAIOLHe BaJbl HHXe 3KpaKka MOTYT He [AejaThCA.

4.42. CoopyKeHHsT ANR 3aJepXKaHHS Hajeaell (Mep3loTHble H HalelHBle NOfCA,
BaJiH, 3a60phl, 3KPAHH) NPOEKTHPYIOTCSI B KOMILAEKCE ¢ HCKYCCTBEHHBIMM COODYXKe-
HHAMH JAoporH. Ilpn 3TOM THNBHI NPOTHBOHAJEAHBIX COOPYXKEHUH, HX pa3Mepul H pac-
noJioXKeune AOJNXKHB OHTbL Ha3Ha4yeHHl TaK, YTOOH BbLIBEICHHAS HA MOBEPXHOCTb Ha-
JIeAHAA BOLA NONHOCTHIO 3afiepXHUBANach H Mepexoauna B Jef Ha Ge3onacucMm aas
HCKYCCTBEHHOTO COOPYXEHHAl PaCCTOSHHH.

4.43. PacnosoxeHnne Mep3nOTHHIX TIOSCOB, 3KPAaHOB H HaAeAHKX TOSACOB BHIOH-
paeTcss B 3aBHCHMOCTH OT peabeda MeCTHOCTH, MEp3JIOTHO-FHAPOTeO0JOrHYeCKHX O0COo-
DeHHOCTEH Jora M HeOOXOAMMOTO pacCTOAHHA AJid NOJHOrO 3ajepiKaHHA HajelH
BAAJH OT HCKYCCTBEHHOTO COOpPYXKEHHS H 3eMJAAHOTO NOJIOTHA.

[IpoTHBOHaJeAHble BaAnl H 3a60pH AONKHH He TOJNbKO OTpaXKAaTh COOPYIKEHHS
OT HENOCPeACTBEHHOTO BO3AEHCTBHA HaJeAeH, HO H 3alIHINATh 3eMJASAHOS MNOJOTHO
ROAXOR0OB H TPYHTH B 30HE HCKYCCTBEHHOTO COOPYXeHHA OT H3OGHTOIHOrO YyBJAaXK-
HeHHA M OOGBOJHEHHA, 8 TaKXe OT BO3MOXHHIX Pa3MBIBOB NMPH CTOKe BECeHHHX BOA
no naxean. Hcxons ms #T0oro paccrosiine OT HCKYCCTBEHHOTO COOPYXKEHHS RO 3aaep-
XKHBaowmero Bana uam salopa masHawaercs He meHee 100 wm.
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Puc. 14. CxeMa npuMmeHeHusi oxhaxaawoinx ycranosok C, M. T'aneeBa u Metaannde-
CKHX CeTOK AJIA 3ajepXKaHHA HaJlelH Bhllle MOCTa:

]l — Bopoynop; 2 — 3aMOpOKeHHRHA BOAOHOCHKA CHOf; I — maomanxa (POPMHPOBAHHR HaRERH;

4 — Mep3aoTRHA MORAC ¢ OXAAXKAKIVIIHME YCTaHOBKaMH; 5 — NpOoTHBOHaNEAHLRA 3a060p ¢ Meran-

RHTeCKOA ceTKoR; 6 — ABYXTpyOHas oXAaxKpaloulaa YCTaAHOBKA; 7 — cBaf; § — paMa H3 YIOAKOB
¢ MEeTAANHYECKOH CeTKO#

MowmHocty Hanean y 3abopa onpeaenserca no dopMmynram pasgena 3 u TNPHHNA-
MaeTca DaBHOM cpelHed MakcHmaJbHOA. Brmcora 3abopa WaH Bana HasHavaeTcs Ha
0,5 M Bhllle OTMETKH HaJIeAH.

4.44. PazMepu HaMeAHbIX MOSCOB HA3H3AYAIOTCA HA OCHOBE TeMT0TeXHHYECKOro
pacuera. [ipu pacuere HajlefHOrO NosfCa HEOOXOAHMO pa3aluaTh ABA YuacCTKa:- yqa-
CTOK HHTEHCHBHOTO OXJIaXKAeHMA HalefHOH BOAH (HaJeAHHA MOAC); Y4aCTOK 3aMep-
3aHUA H (POPMHPOBAHHA HAJEAM.

Jdas Kaxaoro H3 YYacTKOB ONpeAesimiOTCA WHPHHA H AauHa. TayOGuHy nciora
Ha HaNECAHOM MOACe PEKOMEHAYETCSt MPHHHMATL OT 2 RO 5 CM, IIHPHHY — He MeHee
1 M u ckopocth moToka 0,5 m/c. [danHa noaca onpepensiercs H3 YCAOBHA OXJaxKjxe-
WHA TOTOKa A0 Ttemheparypei 0°C, a yuyacTKa 3amep3aHHa — H3 YCJAOBUA
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NONHOR aKKYMyJidllHH HaJNeAHo#i BoAH 3a 3HMY. ECAH NO3BOAAIOT MeCTHHE YCJAOBHA,

HaJeAHLINl moAc 1enecoo6pa3HO pacnoJaraTh OT HCTOYHHKA Ha paccTosHnH 50—100 M.
4.45. Ilpp npoeKTHPOBAHHH TPYHTOBHX MEpP3JOTHHX MNOACOB TAYOHHA KaHaBH

onpefe’igeTCA B 3aBHCHMOCTH OT rayOHMHB 3aseraHus Bojoynopa no gopmyne

hl‘l = Hll - hﬂpn (30)

rae hAg — ray6uHa KaHaBH Mep3J/iOTHOrO NOACaA;

Hy — ray6una 3aJjieraHHg BOXOYNOPA;

hop ~— rAyOHHa NPOMEP3aHHA NMOA MOACOM.

Fay6rva npoMep3aaHHsa FPpyHTA N[OA NOSACOM MOXeT OHTL onmpeaeneHa no ¢popmy-
JaM TMPHAOK. 2.

Ulupusa xanap rpyHTOBOro MEp3JOTHOFO NOSC2 Ha3Havaercs 70 ) no 2 M, a 3a-
JOXeHHe OTKocoB — 1:2. MeHbmasa WIHPHHA KaHaBH NPHHHMAETCH NPH ToMUIAHE
CHEXHOro nmokposa Mexee 0,2 M H ri1y6HHe 3ajeranis Bojoynopa A0 2 M, Odabuias
mnpgﬂa KaHaBH — NOpH CHEXXHOM MOKpose Gosee 0,2 M H ray6GuHe Bozoymopa O6o-
Jee 2 M.

4.46. IlpH npuMeHeHHH A7 MeP3JOTHHIX MOACOB OXJAXKAAWOUIMX YCTAHOBOK AHA-
MeTp LHJIHHApPA TPYHTA, HaMep3awillero BOKPYr OLHOA YCTAHOBKH B MNEpPBYI0 MNOJO-
BHHY 3MMBbI, onpezaenserca no ¢gopmyte

0.53
30000 = i

rae D — Anamerp UHAHHAPA, HaMep3aloillero BOKPYr OAHOH YCTaHOBKH, M;

3 — XONOAONPOH3BOAHTENLHOCTb OXJaXKAaWOLieH YCTAHOBKH 3a OAHY 3HMY, KO-
TOpas onpejensieTCsi pacyeToM B 3aBRCHMOCTH OT KOHCTPYKUHH OXJaX-
gamoiefi YCTAaHOBKH HJIH ONHITHHIM NyTeM, KKaJ;

h — rayOHHa NOrpyXKeHus oxJaaxKiawilel YCTAaHOBKH B T'PYHT, M.

Oxnaxaapouiye yCTaHOBKH pacnoJaraloT no OCH CTBOPa MEP3JOTHOrO mosca Ha
paccroauud 0,9D apyr ot appyra. HukHHe HX KOHUH HEeOOXOAKMO MNOrpyxXKaTh A0
BOAOYROpA.

4.47. IlpoTuBoxasneaHHe COOpPYXEHHRA peKOMEHAYeTcsi CTpOHTh Yepe3s 2 roja
nocje MOCTPOAKH HCKYCCTBEHHBIX COODYIKEHH.

ITocse NOCTPOAKA HCKYCCTBEHHHIX COOPYXKeHHA HeOOXOAMMH TilaTeNbHbie Ha6.110-
AEeHHA 33 pa3sBHTHEM HaJeAHLIX NPOLECCOB Ha BOAOTOKAX HAJf ydeTa BJHAHKA MPOHU3-
BeAEHHHX CTPOHTENbHHX paCor Ha AHHAMHKY pa3BHTH Hajaedeid. Ilocae 3Toro
y'mqar:mrca napaMeTpH Haneaeid H pabogne uepreXXH NPOTHBOHANEAHHX COOpY-
JKeHHUH.

4.48. Nanutle HabnlOmeHUAi 3a pa3BUTHEM HajJedeidl 3aHOCATCA B MACNOpTa HaJje-
Aefi (NpHJOX. 4) KOTOpPHE, eXeroaHo BeAyTCA Ha BCe BOJAOTOKH, € HaJNeASIMH.
B nacnopr Hajneas 3aHOCATCA AaHHHE O MOPQOJIOTHYIECKONM XapaKTepHUCTHKe B THA-
pPOreoNIOTHYECKOM peXXHMe BOAOTOKAa, XapPaKTepHCTHKE 3HMbI, THNE HaJIeAH H AHHA-
MHKe ee pPa3BHTHSA, BPEIHOM BO3ACHCTBHH Ha COOpPYXKEHHS, NMPHMEHABIUHXCH CHOCO-
6ax 60pbOH H HX 2P PEeKTHBHOCTH.

IIpn onacHHX HaZleAfX B KOHIle OCEHH B Jiorax yCTaHAaBAHBAIOTCA MepHHe Belil-
KH, MO KOTOPHIM ofpefenseTca POCT MOWHOCTH H o0beMa HaJeAH H COCTaBARIOTCA
NPOAOJLHEA H monepedyHHe Npodum.

D=2 (31)



NMPHAOKEHHS

[Tpunrowenue 1

lpuMepn onpeaeieHHs PacYe€THHIX NapaMeTpoB Hanened

llpumep 1. Heo6xoanmo onpenenuTb pacyeTHHe NapaMeTPH HaJdean KJOUYeBhIX
BOA, OOpasyolleficA B AoaHHe PeKH, cpelHsAs HIHpHHA KotopeHd 870 M. OGpasosanue
HaJlelH HayKHaercd B KOHUe HOA6psA, Korpa cpeaHe-AekajHasi TeMnepatypa BO3AY-
Xa noxuwxkaerca jpo muuyc 39,3°C. Hasean passusaercs no 20 mas (Aara nepexoaa
temnepatypst yepes 0°C). Ilepuoa naneaeoGpaszoBanua 4300 u, JIe6HT ucTOuHHKA B
HayajJe HaJeaeobGpasoBanus cocrapaser 0,65 M3/c, a cpeanuii aebur 0,545 m3/c.
ToausHa cHeXXHOro MOKpPOBa B HayaJje Haseaeobpaszosanus 30—35 cm. CyMma ocaj-

KOB 3a nepHox o6pasoBanusa Hanean 0,17 wm.
[lo popmynam (1) ompemensieM pacueTHble mapaMerpbl HaJjeAH:

A Hgg =3,2. 1075w tyos Tty + 1,1 Hge = 3,2-1075.0,325.39,3.4300.0,84 -+
+1,1.0,17 = 1,69 m;

AHY

max

= 1,5 AH{) =1,5-1,69= 2,54n;

AH® =2,258 H = 2,25.1,69 = 3,8 w;

32.103Q 32:103.0,65- 3600
e = Xmax e — 6 ;
Potnm mP 0.325'39,3'870 750M

FU — (%) mp = 6750-870 = 3,9 man. M3

V) =1,25Qc=1,25.0,545-3600-4300 = 10,5 MaH. m3.

Npumep 2. TpeOGyerca onpeaennTh MOWHOCTS MPUPOAHOH HaNeAH NOBEPXHOCTHHIX
BOA, KoTopaa obpasyerca no cxeme [6 Tabn. 1. CpeaHasa ray6HHa BOALI nepef Je-
JIOCTABOM Bhillle HaJeAHOTO Y9acTKa 3 M. I'ny6una Ha nepexkate 1,7 M. [ayGuHa
npoMep3aHHst BOROTOKA Rpp = by = 1,2 M. Cpeauss wupHHa pycaa pexku 50 wm.

CpennepsBelieHHbfi ykaoH sogotroka 0,001. KonHyectBo BHINajalomux 3a 3uMy OCax-
kop 0,08 M. CpeaHesexkaaHan TeMmnmepatypa BO3AyXa B NEpPBOH JieKaje J/€A0CTaBa
MuHYC 5°C.

MouiHocTs Hanllegu ompeaenserca no ¢opmyiaam (4) u (5) B Takoi nocieaosa-
TEJbHOCTH.

1. OnpenensieM 3HaueHHSA KOd3(pPHUHEHTA CONPOTHBIEHHA MOABOAHOrO KOHTYpa

M napaMerpa Ki:

Hy — hyp (H;—h:.p>2 (1,7—1,2
(v (i) () oot

Hﬂ""hnp Hn"'hnp
1,7 —1,2\2
+ (m) = 0,88 .

Ilpn Hy — hnp = 3—1,2 = 1,8 M 1 xo3¢dHUHEHTE WEpPpOXOBATOCTH N2 = 0,05 no
rpagukaM (cM. pHC. 3) noaygaem K; = 44,2.
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2. OnpenensieM 3HaueHHA mapameTpoB A n B:

4 Ho—tup _3_?_1;1:_1-_2]/.&&__,5.
K, G 44,2 0,88.0,001 '

IIpu A =15 u B=0,118 no rpapukam (cM. puc. 2) noayuyaem 2z —= 0,35.
3. OnpenenseM MOIMHOCTL HajeldH no popmyaam (4):

AH® =1,1(z+ hoc) = 1,1(0,35 4 0,08) = 0,475 m;

AH®) =1,50H® =1,5.0,475 = 0,71 w;

max

AH® =2,25A HP) = 2,25.0,475 = 1,07 m.

NMpumep 3. Heobxoaumo onpeaennTh MOIIHOCTb TPYHTOBONM HaJjeAH, KOTOopasd
o6pasyerca no cxeme fla taba. 1 B pe3y/braTe MOCTPONKH 3HMHHKZ H HapyllueHus
OLITOBLIX VCJIOBHH. Y4aCTOK, MO KOTOPOMY MNOCJEe PaCYHCTKH CHera H CHATHA pac-
THTEJBHOTO NOKPOBA TMPOJIOKEH 3HMHHK, HMeeT TnyOHHY 3ajleraHus Boaoynopa 7 M,
rAyOHHY TpOMep3aHHA B eCTeCTBEHHHLIX YCJAOBHAX 1,8 M H moa NONOTHOM 3HMHUKA
2,1 M. YpoBeHp FpYHTOBHX BOJA HAaXOAWUTCA Ha rayOuhHe 0,6 M. BoaoHocHHi caof
COCTOHT H3 rajedHHka (K® = 0,105 m/c). Yknaon cknona pasen 0,007. Koauyecrtso
BHMAJAMWHX 3a 3EMY ocaakos 0,10 M.

Mouihocte Halean onpegensem no ¢opmynam (9) — (13).

,6
1. Tlpwm e = 9.6 = (0,086 (cm cTp. 14) &' = 0,45.
Hy 7
hun""hec-r 211 — 1-3
2 n —TT———— || ———— .
pH Ho — Focr 7 1.8 0,058 < 0,17;

. 3 (hul‘l — hec'r) V 3 (2,1 — l ,8)
B = e l n = b4 TN ﬂ — ' .
l/sm Y 80 sin 7—1.8 180° = 0,70

3 (hun "'-"'he(ﬂ-)'1 3 (2,] — '.8)
=0,88 4+ ——————— =0, =t 1o = LU

4. Beanuuun z; H 29
2,=0,888V'J (H, — h;) = 0,88.0,45 1/0,007.(7,0 — 0,6) = 0,21 u:
2,= 303V J (Hy— hg) = 1,04.0,70Y0,007-(7 —0,6) = 0,39 u.

5. MoiHocTH Hajlenden:

A HE =1,1(z;+ 25 + ko) = 1,1 (0,21 + 0,39 + 0,1) = 0,77 u;
AHQ) = L5AHY) =1,5.0,77 = 1,15 w;

AH® =2,25 AHY) =2,25.0,77 = 1,73 m.
43



lMpumep 4. IlpoexTupyercs MocTOBOfi mepexol Ha ydyacTke BOAOTOKA, TAe BBH-
AY H3MEHEHHS TepMHYeCKOro pexuMma pPYCJOBOrO NMOTOKA H HAJHYAA Herayboko 3a-
Jieraiomero MHOAPYCAOBOTO MOTOKA, ABHXYHIErOoCAd B 3aMKHYTOM KOHTYpe MO BOAO-
ynopy, OXHAAeTCA NOofSBJeHHe PEYHON H rPYHTOBON Hajreleill COOTBETCTBEHHO MO CXxe-
Mam le u Ila (taba. 1). HeobxoauMue aas pacueToB KAHMaTHUECKHE H THAPOTeO-
JJOrHYeCKHe XapaKTePHCTHKH, YCTAHOBJICHHHE HA OCHOBAHHH aHa/JH32 AAHHHX MeTeo-
POJIOTHUECKOH CTAHLUHH H Pe3yJbTAaTOB H3bICKaHHH, HMEIOT TaKHe 3HAUE€HHA: [POJON-
AKHUTEJBHOCTD MOpPO3HOro mepuoaa 5000 y; cpeaHsas TeMneparypa BO3AYyXa 33 3HMHHIA
nepHoa MuHyc 20°C; XoMMyecTBO BHMAAAIOIUIHX 3HMON ocalkoB 0,1 M; CHeXHH# no-
KPOB NO MOCTOM B Havyaje 3WMB OTCYTCTBYeT; CpeAHAA rayOHHa BOAOTOKA BHILE
Moctosoro nepexoga — 0,35 m; cpeanas wHpHHa Jjora 80 M, a NOAPYCJAOBOro TaJUKa
(pycaa) 45 M; BONOYNOp 3anera€tr Ha rayOuHe 7 M; YPOBEHb TDYHTOBHX BOI HA riy-
O6une — (0,6 M; BOAOHOCHHIH CJIOIf MOAPYCJNOBOrO TaJiHKa CJOXeEH rajieyHHKOBHM Mare-
puaaom, T. e. Ky = 0,105 m/c; yxaon yyacrka J = 0,007.

PacyeraMH no MeToAHKe MPHJOXK. 2 YCTaHOBJEHO, YTO MAaKCHMa.JibHasA rayOuHa
NpoOMep3aHus B HauOoJiee XOMAOAHYIO 3HUMY B €CTECTBEHHHX YCJOBHAX Bhillle MOCTO-

BOrQ nepexoja cocrasasetr 1,8 M, moa mocrom 1,91 M, y onop h; =1,2.1,91= 2,3 m.

TpexnpoteTHblt MOCT (finp = 3, Non = 2) NPOEKTHpPYEM WIHPHHON B CBeTy 44 M
Ha 4eThipex omnopax, 6yroberoHusie pyHAaAMeHTH KOTOPHIX HMeloT IUIHPHHY 1 M H ray-
6uHY 3afeNKH B BOLOHOCHHH ciaofi 3,5 M. B npeaenax mocra ycrpansaeM MoOUieHOe

KaMHeM HCKYCCTBEHHOE pPYCJa0, B NpeRenax KOTOPOro MNOBEePXHOCTHHIA BOJOTOK pac-
faacTHiBaeTca # HMeer ToawuHy 0,15 M.

1. OnpenensieM cpeiHOl0 H HaHOO/NBLUYI0O MOWUIHOCTH PeyHOHi HaJeAH, KOTopad

6yier o6pa3oBHBATLCA CPasy e NOCje NMPOMEpP3aHHA pPACNNACTAHHOro B Npefenax
MOCTa PycC.10BOro noroxka (hgp = 0,15 M).

Ilo rpaduxy (cm. puc. 3) noayuaem npu Hy — figp = 0,35—0,15=02 M H n; =
= 0,04 H Kl = 1,07; ﬂpﬂ H[[p = hnp H 2; = 0,88; fnpu

A_.__(m__ﬁ,ag W B=—— —4.65

0,88-1,07 0,007 1,07

no rpajpuxkam (CM. puc. 2) noaydaem, g9ro z = (,25.
Toraa cpeaHsAss H HaHOOJIbINAA MOILHOCTH PEYHOH HaAeAH COCTaBAT:

AH®) =1,12=1.1.0,25=0,275 v; AHP =2,25.0,275=0,62 .

2. OnpeaenseM BeaHuHHy C, XapaKTEpH3YIOLIYI0 MOJNOXEHHE NOA3EMHOTO 3Kpa-
Ha COOPYIKEHHS:

C=1[3(14,0—2)1,91 +2.3.1.2,3 + 1.3,5.2] : 44 = 2,1 w.

BennunHa C OGoabllte rayOHHH 3aJieTaHHA 3epKana TPYHTOBHIX BOAa H Oo.abule
ray6uHN NpOMEp3aHHuf TFPYHTa B eCTECTBEHHBIX YCJOBHAX, NMO3TOMY HeH30exHO ofpa-
30BaHie TPYHTOBOH HallelX HAPH CTPOHTEILCTBE MOCTa pacCMaTPHBaeMOH KOHCT-
PYKUHKH.

3. OnpenesisieM MOLIHOCTD TPYHTOBO#l HaJeAH, (opMHpylowedcs 3a CUET BoOA
noapycaosoro tanuka, Ilpm hs : Hy = 0,6 : 7 = 0,086 nmeem §! = 0,45;

C_heu 2;]""],8
—_— e =0.038 < 0,17;
Hﬂ_'hec-r 7"""],8 <

3(2,1 —1,8)
B= H L ﬂ_ -
l/ sin — 8 180° = 0,70;

2t=0,88+3(2,1—1,8): (7 —1,8) =1,04;
2 = 0,88.0,45 1/0,007 (7 — 0,6) = 0,212;

2, = 1,04-0,70 V0,007 (7 — 0,6) = 0,39 .
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MOIEEOCTH rpYHTOBOINl HAaJeAH:

AHG =1,1(z +2)=1,1(0,2i2 + 0,39) = 0,66 n;
A H® =2,95.0,66 = 1,48 M.

4. Onpenensem no ¢opmyaam (19) MOIMHOCTH CMEIUAHHOA HaNEAR KaK CyMMY
MOUIHOCTEH PEeYHOH H TFPYHTOBOH HaJiellH, a TAK)Ke HaJeAH OT BLIMAJalolHX B 3HM-
HHA NepHoA OCaAKOB:

AHE) =0,66 40,275 + 1,1-0,1 = 1,045 v;

AH® =148 +0,62 +1,1.0,1 =2,21 uM.

Tpuroxenue 2

Pacuer rayOoHH npoMep3aHHs pedHOro ¥ rPyHTOBOro NOTOKOB
Y HCKYCCTBEHHBIX COOPYIXKEHHH

Tonmyny Hamep3anHs NMOBEPXHOCTHOTO HJIH TPYHTOBOTO MOTOKOB 3a JioGofl 3a-
A2HHHH NPOMEXYTOK BpPEeMEHH 3YMHErQo MnepHofa ¢ YYeTOM H3MeHAlolleHCsa Bo Bpe-
MEHH TeMIiepaTypnl BO3AyXa onpelensior no ¢opmyae

Ahy=2Va,Ar. (32)

3aech Ahy ~ ToJUHHA HAMEP3aHHA NOBEPXHOCTHOTO HJAH TPYHTOBOTO DBOTOKA;
£ — MHOXHTEJb, ofpeaeaseMHi no rpagukam (puc. 15) B 3aBH-
MOCTH OT napaMerpa A, KOoTopH#l BHuUHC/AAeTCA Mo ¢opmyne

__fra
2a, (Qr + 0,4 Cy t503)

Gn — KO3P(PHUHEHT TeMNepaTyYpONpOBOAHOCTH JIbR2R HAH Mep3foro
rpyHTa, M2/q, onpeaenseMuii no dopmyae

Ay = l“ : CH; (34)

Ax, Cu — COOTBETCTBEHHO KO3DODHUHEHT TEMIONPOBOAHOCTH H oObeMHaf
TEANOEMKOCTh JAbAR HJAH MEpP3J/Oro rpyHra, 3HauYeHHA KOTOPHIX
npuBeAeHH B TPHAOXK. O;

¢+ —3arparTh TenJa Ha (pa3oBHe Nepexolnb, KOTOpas paBHa TIpH
HaMep3aHuHd abaa 80000 kkan/m® a mpn Hamep3sa-
HHH FpYHTa onpepeaserca no ¢opmyie

Qr = 80 ek (we — 0y):100, {35)

Yek. ®c, ®@g — COOTBETCTBEHHO 00beMHBIH BeC CKeJieTa, CyMMapHas BAAXKHOCTb
H NpOUEeHT He3aMmep3aloliedl BOAM rpyHra (AnA NecYanuX H
rpaBHAHO-Ta/leYHHKOBHX FPYHTOB Wg = ();

Fs — cymMapHH#i TensoBoft MOTOK (B KKaJj/m?-4) K rpaHrue npomep-
3aHHA 32 NDPOMEXYTOK BpeMeHM At, onpeaenseMus no ¢op-

MYyJie

A= (33)

tep
Fr = ——————————— = (§ + Frp + Frp); (36)

Ro + Ry + R¢ + R,
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tep — CPeAHAA 3a NepHOA MNpPoMep3aHHA TeMneparypa BO3AYyXa, BH-
qyHcaseMas no popmyle

I
th = T Bl (A Tg +A’=2 A Ty + AT%) +O,5B,(A":2 + A :l); (37)

61, 80: — KoadppHuRenTHl, onpeaensemue no popmyaam

adimes 4o
8 = — 2 33=T: (38)
np

lsos — CPeAHAA 32 3MMHHH nepHOA TeMmmepatypa Bosagyxa (06e3 yuera
(@) 3HaKa MHHYC);
t max

sos . — CpeAHAa 3a HanOo/Nee XONOAHLIH MeCAll 3HMHEro mepHona TeM:

neparypa Bosayxa (6e3 yyera 3HaKa);
Top — NPOAOKHTENLHOCTD 3HMHEro rnepHoaa, 4;

a — MOp(¢OJIOTHYECKAA HAY KOHCTPYKTHBHAs XapaKTepHCTHKA (B M),
KOoTopasl omnpeae/serca 1o ¢opMyaam:

a) npy¥ NpoOMep3aHHH BOJAOTOKOB B €CTECTBEHHHX YCJIOBHAX
2 2 ‘
a = (B} + 4Hy ) : (8Hp); (39)

6) npH npoMep3aHHH NOAPYCJOBHIX MOTOKOB NOA KpPYriabIMH TpyGamH

a = I'rp6s (40)
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B) NpH RNPOMEepP3aHHA BOJOTOKOB NOJA MOCTaMH H RPAMOYTONLHHIMH TPYGaMH
a=2fsx, (41)

Bp, Hp — cooreercTBenso wHpuHa u rayGuHa pycha, M

rtpé — PajHyc TpyOHl, M;

f, X — COOTBETCTBEHHO NJOWIaAb M MEPAMETP CeYeRHS MOCTOBOrO nepexola R
NMPpSMOYroJiibHON TPYOH B CBETY;
Ro — TepMHYECKOe CONPOTHBACHHE TEMAOOTAAYE ¢ NOBEPXHOCTH r = @, OMNpes
aeaseMoe no ¢popmyae

Ro=a: (Aud); (42)

¥ — koapduurenr, onpesensieMuit no rpadpukaM (puc. 16) B 3aBHCHMOCTH OT
BEJHYHHB 2, KOTOpPas BBIYHCAAETCA HO POopMyaaM:

a) nNpH HeycTaHOBMBIUEHCA TeMmneparype (mepBhifi FOA 3IKCMIAYaTAUHH)

z2=ay, At: a% (43)
6) npu ycranoBuBlelicA TeMmnepaType

Z = ay Tnp : @3 (44)

Ra — TepMHYecKoe COMpOTHBJEHHE (PYHAAMEHTa HCKYCCTBEHHOrO COOPYIKEHHA,
onpepenseMoe no gopmyae

Ru=nh¢ : Ag; (45)

hy, Ap — COOTBETCTBEHHO BHICOTA H KOIP(PHUUEHT TENJAONPOBOAHOCTH PYHAAMEHTA;
Rc — TepMHUeCKOe CONMPOTHBJIEHHE CHEXHOro MOKPOBa, ompenesnsemoe mo ¢op-

MyJe
Re = Rey @ Acy; (46)
Bca, Ace — COOTBETCTBEHHO TOJMIHHA H KO3((PHUHEHT TENJONPOBOLHOCTH CHENKHOIO
NNOKPOBa;
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R — TepMHYECKOe CONPOTHBJICHHe CAOA JbJa HAM Mep3/oro rpyHra, o6Gpaso-
Bapllieroca Ha gaty AT, onpejeiseMoe nmo opmyJe

R.l=h.ll:l.ﬂ:l (47)

ha, Aa —— COOTBETCTBEHHO TOAHHA H KO3DDHUHEHT TEenSONpPOBOAHOCTH CJIOs JbAA
HJH MEep3Joro rpyHra;
{ — HHTEHCHBHOCTb CYMMAapHOR COJIHeUHON pajdallHH MOA JeAAHHM NOKpOo-
BOM, KOTODas 3aBHCHT OT TOJIIHHH JIEASHOTO NMOKPOBA K HHTEHCHBHOC-
TH paaHauuu, [na GoabviinHCcTBa pakoHOB BeJNIHYHHA { MaJa, H B npak-
THYeCKHX pacyerax ee MOXKHO He YYHTHIBATD.
B pesyiabTaTe ruApaBAHUYECKHX congo'mmeuuﬁ YacTb MeXaHWYECKON SHEPTHH NO-
TOKa TpaHCHOPMHPYETCA B TEHNJAOBYIO. JTO KOAHUECTBO Temaa onpenensercs no ¢op-

MyJe
Fep=21050 VT n, ¥V hi, (48)

rae Frp — KonudecTBO TpaHchopMHpYyIolleHicsi TEMMOTH;
J — YKJOH NMOBEPXHOCTH NOTOKA;

hs — riyOHHa BOAOTOKA.

B BOAHLIA NOTOK MOCTYMaeT TEMJO H3 I'PYHTA JIOXa peKH Frp, KOTOpOoe NpHHHMA-
IOT AAA padOHOB rAYOOKOro Ce3OHHOro npoMepsanus paBHbHM 2—4 kkaa/(M2-4-rpag)
H ANsi paHOHOB BE€4HON Mep3JOTH pPaBHHIM HYJIO.

[lo H3N0XKeHHOH MeTOAHKe MOCAeAOBATeJ]bHO, HAYHHAA C AATH TIEPeX0ola A0 TeM-
nepatyps yepes 0°C, npoH3BoAsAT pacyer MPOMEP3aHHA CHCTEMBI MOBEPXHOCTHH BOAO-
TOK — NQAPYCJNOBHA MOTOK B MpeAesaX HCKYCCTBEHHOTO COOPYXKE€HHR H Ha NPHJErao-
IHX K HEMY yuacrTKax. 3aTeM CTpPOAT rpadHKH Xola MNpOMep3aHusl, KOTOpHE
HCROJb3YIOT AJiA OLEHKH BepOATHOCTH MNOSIBJAGHHS HaJielH H ee pa3MepoB Y HCKyC-
CTBEHHOr0 COOpYXeHHA. MoluHocTe HaleAu onpeaensior no ¢gopmyaam pasa. 3.

lpumep. TpebGyerca paccuktaTh X0A NPOMEP3aHHA M AaTh [IPOTHO3 BEPOSITHOCTH
NOoABJIEHH® HaleAH Ha BOHOTOKE MOCJAe CTPOHTENbCTBA MOCTa oTBepcTHeM 4X2 M.
I'ay6una soaoroka 0,5 M. Ykaon soanoit nosepxuoctd — 0,003. Jloxke Bogoroka cio-
XKECHO KPYNMHO3EPHHCTHIM NECKOM ¢ NPHMeChIO TadbKH (We = 35%, Ycr = 1300 kr/m3.
Kosppuunenr ouavTpauun — 0,05 mic. Ha raybune 4 ™M 3aneralor TAHHHCTHE
TPYHTH, CAyXaulde BOAOYNOPOM.

Moctr npoekTHpyeM B pai#ione BeuHOH Mep3noThl. CpexHAsT TeMnepaTypa BO3AY-
Xa 3a sHBapp paBHa MmHHYc 32°C, a 3a sumHHfi nepnog — MHHYyc 21,3°C. Ilpoaoa-
XKHTEAbROCTb 3HMHEro nepHoaa 1Tgp = 6,5 mec = 4700 4. ToauHHa CcHeXHOro mno-
KpoBa MOJA MOCTOM PaBHA HYJIO, B €CTeCTBEHHHX ycnoBHAX (mo mecanam): X—I1 cu,
X1—4, XII—10, 122, 11—24, 111—27, 1V—6 cm. IlpoekToM opraHu3aundu CTpOH-
TeNbLCTBA TNpeAyCMaTpHBaeM COXpaHeHHe eCTeCTBEHHHX YCJOBHA C BEpXORN# CTOpO-
Hb! MOCT2, rjle pycao HMmeer pasmephi: Bp=6 M 1 fip, = 1,5 M.

OnpenenuM AHHAMHKY NpOMEp3aHHA NOBEPXHOCTHOrO BOAOTOKA H NOAPYCJIOBOTO
NOTOKAa MOA MOCTOM H C €ro BepXOBOA CTOPOHH B NMepBHHA oAl IKCNAYaTaUHH.

I. Ilpon3BoauM pacuer Hamep3aHHA JeAAHOrO0 HNOKPOBa NOBEPXHOCTHOrO BOAO-
TOKa MeXAY onopaMH Mocta, npuaas At =0, A1, =360 9; Re =0 ¥ Ry =0.

Mopdonorayeckasi HIH KOHCTPYKTHBHAfl XapaKTepHcTHKa no ¢opmyae (39)

a=(42+4.-23):(8-2) =2 M.
KosppuuHeHTH TeMNepaTyponpoOBOAHOCTH H TeNJIONPOBOAHOCTH MbAa:

ay = 0,004 M2/u; Ay, =2 kKaa/(M-u-Fpajn).

[To popmyne (43) onpenenneM BEANUYHHY
z=0,004-360:0,36.

ITo rpadpuxam (cm. puc. 16) nosyuaem W = 1,413. Toraa no ¢popmyne (42)
TepMHYECKOe CONPOTHBAECHHE TENMOOTAaYe C NOBEPXHOCTH

Ry =2:(2-1,413) = 0,71,
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Kos>dpdpunuentnt §, u 6, no popMynam (38):

4.32 4.392
8, = w= — = e N | ’ 8y = —— = ’ 7’
L 4700? 00-107% %2 = =00 0,02

CpenHAA 3a NepHOJA MPOMEpP3aHHA Temneparypa Bo3ayxa no dopmyae (37)

bep = --%— . 55 . 1077 (3603 4+ 0 + 0) + -%-0.027'360=4.8°C.

Tpanchopmupyiomuiica tennosoli norok no dpopmyne (48)

Frp = 2.105.0,003 V 0,003-0,5']3/6._2_5 = 10,4 kkaa/(Mm3.y4).

CyMMapHHI# TensioBofi MOTOK K rpaHHue npoMep3aHus no ¢opmye (36)

F;=4,8:0,71 ~10,4=6,8—10,4 = — 3,6 xkan/(M3.4).

KoaudectBo TpanchopMmupyioumeiica tenaorbl 6obllie KOJHYECTBA MOCTYNAIOLIEro
X0J104a, NO3TOMY NMOBEPXHOCTHHH BOAOTOK yepe3 360 u He 3aMep3aer.

[Mpumem Aty =720 v. Torna 2=072; ¥ =112, Ry=0895  Fyp=104;
tep = —0,95 + 9,72 = 877; Fr = 8,77 : 0,835 — 10,4 = —0,6.

[Mpn A1, = 720 4 Beanunna Fy 6AH3KA K HYAO, CReAOBaTeNbHO 4epes 720—750 g
HACTYNHT nepHoA nenocrasa. [Ipu Aty = 750 a4 (Hayanao aepocraBa) H Aty = 1500«
OyaoeM HMeTh:

z=0,004:1500:4 = 1,5 n ¢ = 0,88;
Ry=2(2-0,88)=1,14; F,=10,4;
tcp = o= (,333-55.10°7 (15002 4 1500.750 4+ 750%) + 0,5-.0,027 (1500 4 750) = 23°C¢
Fy=23:1,14—-10,4 =9,8.

[To dopmyne (33) mapamertp

9,8.2
A= 2.0,004-80 000 = 0,0306.

[To rpadukam (cM. puc. 15) muoxurem e = 0,176,
ITo popmyne (32) onpesensieM TOJMEHY HaMep3aHHA JbAA:

Ak, =2.0,176 V 0,004 (1500 — 750) = 0,61 M.

[IponsseaeHHut pacdeT noxasnbiBaeT, 970 4epe3 750 4 mocie Havajla JIeAOCTaBa
anu uyepes 1500 g mocne mepexopa temnepatypu uepes 0°C MoOXeT HaMep3HYTH chofi
apa toawnnoit 0,61 M. B uamem cayusae raybnna peku 0,5 M. Meropom uHTEpnO-
JANHH YCTaHaBJIHBaeM, 4YTO AJA NPOMep3aHHA BOAOTOKa rayOusofi 0,5 m norpebyer-
cs 600 u. 3arem HayHeTCA npoMep3aHie NOAPYCAOBOrO ¢GHABTPALHOHHOTO MOTOKA.

2. Ilponspoanm pacyer mpoMepsaHHA NOAPYC/NOBOTO NOTOKA.

IMpy We =35% u yex = 1300 xr/m® TennodusndeckHe XapaKTePHCTHKH IpPYHTa
JdOXa peKH:

Ay = 2,3 kKanf(M-4-rpan);

Cy = 475kxan/(M3-rpan) u a, = 0,00485 M3y,
Benay mannx ckopocreit ¢uavtpamnn (v = 0,05 M/C) MOXHO NPHMHATH:
F1p =0; Qy=80-1300-0,35 = 36 400 kkax/N3;
Qr+ 0,5 Cy tyos = 36400 + 0,5.475-21,3 = 40 460 xxan/ms,
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IMpu Aty = 1350 a4 0 Atz = 4700 4 nMeem At = 3350 4.

ITo dopmyne (43) onpegendeM z:

z = 0,00485-.4700:2% = 5,7 u no rpadukam (cM. puc. 16) noayuvaem ¢ = 0,7.

[To ¢popmyne (42)

Rq = 23 (2.3'0,7) = ].24;
tep = — 0,333-55.10~7 (47002 4+ 4700- 1350 + 1350%) + 0,5-0,027 (4700 + 1350) =
= — 55 4+ 82 = 27°C.

CyMMapHHA TennoBoit notok no opmyne (36)

97
Frm ——— —— — 18, 2.4,
T 1,24 + 0,5:0,5 8,1 kkaia/m?.4
18.1.2
A = e _ (),003.
Hapawerp 5.0.00485.40 460 _ 0%

[To rpadpHkam (cMm. puc. 16) noayuyaem & = 0,305
Toraa toauwuHa npoMepsanna NOAPYCNOBOro NOTOKA

Ahy,=2.0,305) 0,00485-3350 = 2,45 M.

O6uias ray6una npoMep3aHHs CHCTeMB MOBEPXHOCTHbiE BOJOTOK — MOAPYC/O-
BOH MOTOK

h=054+2,45=2,95 M.

Ha ocHoBaMHKH BHIOJHEHHHX pacueTOB NOCTPOHM TpadPHK Xoxaa npoMep3aHHst
NOBEPXHOCTHOrO M MOAPYCJAOBOro MOTOKOB Ha ydyacTKe MEXAY onopaMy MOCTa
(puc. 17, kpuBas [). AHajaors4HbIM OO6Gpa3OM, HO C YYETOM CHEXHOTO MOKpOBa H

g 1000 2000 Jo0g 4000 T,4

Puc. 17. Xoa mnpoMep3aHHAA NOBEPXHOCTHOTO

H MOAPYCJAOBOTO MOTOKOB:

] — noan MocroM Mexay OeperophiMH oOf0OpaMH;
2 — ¢ BepxoBo# cTOpoHH MOCTOBOrO fiepexoma 0o

30

OCH BOAOTOKA: 3 =~ NMOA MOCTOM BOAHSH ONOP

npu a = 3,70 BHNOJHEHHL pacyeTht
H mocTpoeH rpaduk npomep3aHHs
BOAOTOKa 3a MNpeaejsaMH MOCTOBOro
nepexofa (pHC. 17, xpusaa 2).

CoraacHo HCCJICIOBAHHAM
Cu61IHHUHCa ray6uHa Ce30HHOTO
npoMep3aHHsd TCPyHTa B Hemocpen-
cTBeHHO#t OaH30cTH OT ¢yHRAMEH-
TOB Ofl0p MOCTa HE3aBUCHMO OT HX
KOHCTPYKUHH NpHMepHo B 1,2 pa3a
Goabule TAYOHHHI Ce30HHOTO MPO-
mMep3aHus B npodere. C  yueToM
3THX JaHHHX MNOCTPOHM rpaduK
X0la TNpoMep3anMa BOJAOTOKAa TOA
MOCTOM BOJH3H OT Oeperosbix oOnop
(puc. 17, kpusaa 3). Kpusuwe [/—3
nokaseplBaloT, YTO MNOA MOCTOM BO-
ROTOK mnpomep3aer OuicTpee, 4YeM C
BEPXOBOii CTOPOHH MOCT3, H K KOH-
y 3HMHEro fepHojxa rpaHHua nrpo-
MEp3aHHA  JOCTHraer BOJOYROpA.
1o co3naeT HeoGxoAHMbBe YC/NOBHS
AJ BO3HHKHOBEHHA H Pa3BHTHA Ha-
JilelHOrO npolecca.



B paccMOTpeHHOM npHMepe HallelHHA NPolecC HaUYHET Pa3BHBATHCA NPHMEPHO
gepes 1350 4 nocne nepexoaa temmeparyput uepe3s 0°C u 6yaer mpoHCXOAHTH CHaga-
Ja 3a CYeT BOJA MOBEPXHOCTHOTO BOAOTOKA (B TeuenHe 250 4), 3aTeM 3a CueT MOA-
pycnosoro noroxa. Ucnoabsys nonydeHHHe JaHHHE NO AHHAMHKe HNPOMep3aHHi,
onpejienaseM NapaMeTphl CMeLIAHHOA HaaAedH no dopMmynaM pasjiena 3 H HaMeyaeMm
Heo6XoAHMbBIE NMPOTHBOHANEAHHE MEPONPHATHA.

[Ipn MaccoBHIX pacyerax Lenecoo6pasHO HCMOAb30BaTh DBM.

Hpunroxcenue 3

[Ipumep pacuera Ge3HajNeaHOro NPoNycKka BOAOTOKA
C NMPHMEHEHHEM 3AKPHITOro YTENAEHHOTO JIOTKA

Hannme aaa pacuera. asa Gesnaneanoro mponycka BOAOTOKA B OTBEpPCTHe MOC-
Ta NPOEKTHPYEM 3aKPHTHIH YTeNJAeHHHH XeJe300eTOHHHA JOTOK AJHHOK 100 M.
[Ipu HHXKeHepHO-THAPOreoNOTHYECKHX 00CAeAOBaHHAX ycTaHoBAeHOo: Q = 0,01 ™3/c;
J=0,005; = O,S“Cp. Cpeanss TemnepaTypa BO3AyXa 3a HauGoJiee XONOLHHLIA Me-
CAll (AHBapb) paBHA fpoz = —24,6°C. IlpoAOAXKHTE/NHLHOCTD MOPO3HOTO TMEPHOAA
4320 y. Cpeanss remnepatypa BO3JAyXa 3a Bech Mopo3Huii mepuox — 17,3°C. Tem-
nepatypa rpyHTa pycha B siHBape Ha riayOHHe 3af0oXKeHHf JioTKa cocrasiaser 0°C.

VI3 KOHCTPYKTHBHHX c000paKeHHfi NMpHHHMaeM: WHPHHY JotKa 0,9 M, rayGHRy
3aN0XKeHHd Jaotka | M,  TOAWIHHY creHox 0,12 M, Jlas O6eToHa JOTKa
Aer = 1,7 KKaaf(M-4u-rpan) u a = 0,0033 m?/u.

mapaB/iHYeCKHM pacdeToM YCTAHOBJIEHO, 4TO AJA NMPHHATON KOHCTPYKUHH JNOTKa
BhicoTa c/0g BoAW paBHa 0,05 M M cMoueHHH nepumerp — 0,6 M.

lMocaepoBateabHOCT pacvera, OnpelensieM Ko3pPHUHEHTH  TeNaonepenau
Kr, TepMHuecKoe conmpoTusiexnHe R M TenaonorepH P AAA 3aKPHTOro JoOTKa:

R=1:q,=1:50=0,02;

e 11 012 1
Kr_ g ACT 34_ O ],7 4

orkyaa K, =1,92; &o=K; 6,4 =1,92.0,6-0=0.
Onpenensem napaMerpn K u M:

K = (b:R+Keb)X (0,5:0,02+ 1,92.0,6) 100
B 36-108 Q - 36-105-0,01

= 0,073;

t=M+e™ " (ts — M);
O=M 4 =003 0,5—M), orkyna M =--6,15,

OnpenenseM TeMnepaTypy BO3AYIIHOHR NMPOCAORKH MeXAY HepeKpHTHeM H BOJAOWH

- 8430QJ 4+ (b: R) teos + P

- H

b:R'l'Krbl

8430.0,01.0,005 + 0,5:0,02¢505+0
0,5 10,02+ 1,92.0,6 ’

OTKYAa tnp _— 6,5ﬂ C*

OnpenenneM TONMUHHY TENJNOH3OAALUHM nepeKpHTHA. KpoiliKy J0TKa fAesnaeM H3
ABYX C€J10€B AOCOK TOMIOHHOA MO 4 CM C NPOKAALKOH MeXKAY HEMH CJOS TEeHONJacTa.
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Puc. 18. Ilpumetenne

3aKpHTOro JOTKa AJIA

Ge3HasleAHOrO MpoNyckKa
BOAOTOKA:

1 — Bopa; 2 — menesobee

TOHHBIAA JAOTOK; 3 — ROCKB
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[IpHHATH: AAA CHIPOH ApeBecHHH MAOTHOCTL 350 Kr/m3, ko3 duUHEHT Ten10npoBOA-
HocTH 0,40 kKaa/m-4-rpal, ymeabHas TtentoeMkocth 0,57 kkKaa/kr-rpaa. Ias neno-
naacra Koapduuuent rtenaonposoaHocty 0,05 kkaa/Mm-4.rpaa. O6beMHasa TenJoeM-
KOCTb 4 KO3(Q(HUHEHT TeMNnepaTypoONpOBOAHOCTH APEBECHHH:

Co6 = Cy 71 =0,57-350 = 200 kxax/(x3-rpax);
a=A:Cos = 0,40 : 200 = 0,002 Mm%/,
OnpenenseM ko3ppHUHeHT AAA NOAb30OBaHHS rpadHkoM (cM. puc. 12):
at = 0,0020.4320 = 0,86;
m = tapt lgo3 = 6,5 : 24,6 = 0,2605.
Ilo rpapuky (cMm. pre. 12) onpeneasem, 410 oflias TOJUIHHA TENJIOHIONALHIE
A3 ApeBeCHHH Oyaer coctasaath 0,68 M. Ho KpHUIKY JoTKa gdenaeM H3 ABYX CJ/IOEB

AOCOK 10 4 cM, a MeXAYy HHUMH YKNajAhiBaeM TNPOKAAAKY H3 neHomaacra. HeobGxoan-
Masd TOJUIHHA NPOKJAaIdKH

A 0,05
HIIEH - an AHEH - (0168— 0'08)0_-4_0 - 0:075 M.
Ap ’

[lpunaMaeM TOALUHHY NpOKJNAAKH NeHOMIAacTa pasHof 8 cwm.

Kpome KpHlIKH, JOTOK yrenaseM cHeroM. s 3TOro o©ceHbl0 C HaBeTpPEHHOMN
CTOPOHH N[O BOAOTOKY YCTaHaBJKBaeM IIHTH, a AJif YTEMJCHHA Dycsaa TOoJ MOCTOM
CRel' MNPHBO3HM CaMOCBaJaMH, CrpyXaeM ¢ MOCTA M MepeKHIbiBaeM noi MOCT
BPYYHYIO.

3anpoeKTHPOBaHHAA A/ Ge3Ha/ieAHOro MPONYCKa BOAOTOKA KOHCTPYKLHA JOTKa
8 OTBEPCTHH MOCTa NOKa3aHa Ha pHC. 18.

I1pu 0xcerue 4

Macnopr naaegu N . . . (popma)
Y mocta orBepctHeM 3X6 M Ha kM. 985 TIK 8459 M naiu y seMaenonorHa

HAa kM .....otrIK..... + 1o IK .. ... + aBTOMOOHABLHON 10POTH
Xapaxtepuctua watexn u ycaosus ee Nannsie swus 197576 r.

1. I'ne ob6pasyerca Aanexb B pycae pexu

2. Tun Raxenu CMen1aHHHX BOX

3. HcTouHnK nHTaHHA PeyHHe H nOoApYCJ0BHIE BOAH

o2
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13.

14.
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16.

17.

18.

19.
20.

21.

XapaKkTepHCTHKA HaACAH H YyCa0BUR ee
o6pasoBanne

MecTo BHXOAA HajenHoH BOAH
XapaKkTepuCTHKA FPYHTOB pycha

Peaved u pacTHTeALHOCIL Geperos

XapaKTepHCTHKA CKJOHOB JO0JIKHH

I'ny6HHa 3ajeraH¥a BOILOYROPa BHIUE
CTECHEHHOI'0 Y4aCTka H Ka CTeCHEH-
HOM

CpepHas rayOuHa BOAH B peke BHIOE
CTOCHeHHOI0 YYaCTKa H Ha CTECHEHHOM

XapakTepHCTHKA CTECHCHHOroO y4acTtxa

JdJaAHa creCHEHHOro yuyacrka

TayOuna 3epkaja TrpyMioOBHX BOA B8
HayaJie ApoOMep3IaAHHS

Faybnua npomep3aHHA Bbllle CTeCHEH-
HOT'O YYacTKa U Ha CTeCHEHHOM

YKJAOH BOAOTOKA HJAH LOTra
Pacxoa B ocesiHe-3HMHHA NePHOX
TemnepatTypa HaNeaHOH BOAM

CpenHeMmecsaylbe TeMnepa“ypn 8031y-
Xa

Ilata o6pa3oBaHHf H [iOJlIHHA CHEX-
HOr0 NOKpPOBA

XapaKkTepuCTHKa BeTpOB

Yrennenune pycna nmoa MOCTOM HAH B
Tpybe

Hawano ob6pasoBaums Hajeau

22. Konen nefcTBHA HaJeAN

23.

24.
25.

26.
27.
28.
29.

TomuuHa HAJCAHOrO JdbZa B KOHUE

3HMB
[IpocBer nos MOCTOM
[lTaoowaab HaJdeax

JAnaMerp H BHCOTA HaJAHHX Oyrpos
Hanenp o6pasyercs

pruna o6pa3oBaHHa 4aAean
Bpeanoe BaHAHHe aledH

[lpoaonxkenne npuaox. 4

Danuuie sumu 1975/76 r.

B pycie, 283 M BHIEe MOCTa

Fanbka, rpaBdi ¢ NESKOM H Bajay-
HaMH

[Tpasstit -— obpuiBHcTHH 6€3 pac-

THTENbHOCTH, JIeBHi — HNOJOTHH, 0O-
KPHIT MXOM H pelKuM LYCTapHHKOM
[TpaBuit — xpyrol, cyxoil. Jle-

BRIl — ntoaoruii, 3atonouen

OT nNOBEpPXHOCTH JAbJia BhLillle nepe-
kata — 1,6 M, Ha nepexate — 0.4 M

B HauaJe JelfocTaBa BHillle nepe-
xata — 0,55 M, #a nepekate — 0,18 M

CKalpHHil BHICTYM, ROXPHITHH KaM-
HeM

Baoap pexn 10 M

Ha nodimMe OT NOgepXHOCTH TFPyHTA —
0}65 'M

OT noBepXHOCTH JbJa BHIle nepe-
Kata — 1,2 M, Ha nepexare —2,6 M

0.010
11/X — 1,88 m3/c, 30/XI — 0,002 m3/c
Y ucrouynmka +05°C

XI—28°% XII—45° 1-—-48°% II—
42°

[Tepsuiit cuer — 20/IX -— 20 cuM; 1/1—
50 cm; 30/111 — 80 ¢cm

Penkne, caabsule

He yremasnocs. Tlog mocTOM cHera
He Oblj10

12 HOsOpA

10 mapra

MakcumanbHaa — 1,6 M,
0,8 M, y MOCTa— 1,2 M

Ot au3za 6anok no Jabja 0.9 M

Buime mocta — 20 840 M3, HHXe —
4430 m?

Oramerp no 20 M, excota 20 13 M
Exeroano
lpomep3anne pyciha Ba nepexarte

3akynopuBaetr orsepcrae. B mano-
CHe)XHbie 3HMB ROA MOCTOM OCTaercs

npocBeT 0,5 M

cpeaHan —
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ITponoaxxkenne npuaox. 4
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[Tpononxeune npuaox. 4

Npamensemble cnocobul Gopbbbi
(dopma)

3arpaTl

Hata Y1o caeaano no Gopnbe

C HAZEAbIO 3¢¢ERTH BHOCTD KOIH=

HauMEeHOBaLHHe Yyecrtso

HaMepuTean

C 8/1 | VYerpoacrso «kanas| Otsoi Boan ymenb-| PaGoune [Yewn-guu | 64
BO B0 AbAY H OTBOR HA+|MaeT 3aKyNoOpKy OT-
20/11 lnemnofi BOAW  moOA|BepcTMA, HO 3TOT CNO-
MOCT cob fesddexTHBEH.
[{enecoobpassio  ua-] AsTomMo- |[Mamr-y | 128
Jeb 3a/epXaTh Bbille Gnan
MOCTa

Hab6moneHHsa npoBOAHJ H NacHOPT COCTABHJ
JNOPOXHBA MacTep
ITodnuce

Harta . . . . . . . . . .
ITpusoxcenue 5

TennodninyeckHe XapakTepucTHKH rPYHTOB H MAaTepPHANOB

1. PacueTHbole 3HaveHHA TenJMOPHUIHYECKHX XAPAKTEPHCTHK MEeCYaHHX H TrJAHHHC-
THX TPYHTOB OonpefedlorT no ¢gpopmynam:

l‘!‘(l-l) = K(?tl( + Or] Wc -1 ll) "'o:l WC: (49)
' 4
C‘l‘ = 103 Tox (ch 4 _iac?- Cg) ’ ]
|} 4 W ) 4 9
c H H
Cu = 108 yex (Ccn: + 100 Ca+ 100 CB)
o) = Arguy * Crqu) » (21)

TAE Ar, Ax — KO3)QPHUHEHTH TENJIONPOBORHOCTH TPYHTAa COOTBETCTBEHHO B TaJIOM
H Mep3JIOM COCTOSAHHAX, xKaja/ (M -4-rpan);
Yﬁu — IJIOTHOCTb CKejleTa rpPyHTa; rfcmsd;
¢ — CYMMapHas BJaXBOCTh I'pPyHTa, %;:
Cec,. — YAeAbHAA TENJNOEMKOCTh CKeNleTa TpYyHTa, KOTopyro cJeiyer NPHHH-
MaTp Aaf: mecka — 0,19; cynmecn — 0,18; cyramnxa — 0,20; ranaE—
0,22; rymyca — 0,44; ropda — 0,47; apepecHHH — (,40;
Cs, Cu — OObeMHAA TENMJNOEMKOCTb FPYHTA COOTBETCTBEHHO B TaJIOM H Mep3J/iOM
COCTORHHA, KKaa[(m3-rpan);
Ca, Cy — ydesnbHBE TENNOEMKOCTH COOTBETCTBEHHO JbAa M BOAH, paBHHE
Ca=05n Cp =1 kKaaf/(xkr-rpan);
K — xo3¢PpunneHT, 3HaueHHA KOTOPOro NpHHEMAIOT Aas: meckos 1,5—1,7;
cyneceit — 1,4—1.,5; cyranagoB n raun 1,3—1,4 (mepBas uudpa ana
TAJALIX FPYHTOB, BTOpaf AJAA MEP3NAHX);
Wga — KOIHYECTBO He3aaMep3alolliedA BOAH B rpPYHTe, KOTOpoe AJA NeCUAHHX
H TpaBHHAHO-TAJICIHHKOBHX IPYHTOB HPAHHMAIOT PaBHHM HYJAIO;
Or, Oy — KOIPPHUHEHTH TeMNepaTYPONPOBOAHOCTH IPYHTA COOTBETCTBEHHO B
TaAOM H MEP3/IOM COCTOAHHAX, M2/d.
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Puc. 19. I'paduk pas onpeneieHHs KoddppHHACHTA TeNnAONPOBOAROCTH TOpda:
a—~—B TAnoOM COCTOAHHH; 6 — B Mep3NOM COCTOSHHH

ERPPPP
BNe/Zsa
[/
AT
VBB
y 1
SEEEEE

a) A
24

2,0
1,6

12

0,8

0,4

0

J 2 4 & 8 10 2 n
Bramwocmes, 7 sraxwHocmsé, /o

Puc. 20. Tpaduku ana onpeneseHdna Ko3pPHUHEHTOB TENJONPOBOAHOCTH rpaBHAHO-
NnecyanHX CMecemn:

G — B MEp3JIOM COCTOAHME; 06 — B TaJAOM COCTOAHHH

2. Ko3pPpHuHeHTH  TeNAONpoBOAHOCTH Topda onpeaensor no rpadpHxKam
(pHc. 19). O6beMHYI0 TENNOEMKOCTb H KOI(POPHLHEHTH TEeMIepaTypPONpOBOAHOCTH TOP-
¢a paccunthiBaioT no ¢opmyaam (50) u (51).

3. KoappuuneHT! 1ensONPOBORAHOCTH H OGBEMHYI0 TeNJOEMKOCTb TpPaBHiiHO-
necuaHbX cmecedl ¢ BRaXXHOCTbIO A0 12—14% onpeneasior nmo rpadpukam (puc. 20,
21) B 32BHCHMOCTH OT MJOTHOCTH rpynta H BAaxHOCTH. Koapbuunentn rtemnepary-
PONIPOBORHOCTH ofipeaeasior no ¢opmyae (51).

4. KoappuuHeHTH TensONPOBOAHOCTH NECYaHBIX, FPaBHIAHO-MECYAHHX H TaJleqHH-
KOBHX peYHHX OTAOXKEHHA B Mep3J/IOM COCTOSHHH onpeaeasior no taba. 4. O6veM-
HYIO TEN/NOEMKOCTb H KO3P(PHUHEHTH TEeMNEepaTypOonpOBOAHOCTH PEUHBIX OTJIONKeHH
paccyuThiBaloT 0o fopmyaam (50 m 51), npunnamas Cex = 0,17 KKan/(xr-rpan).
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BRaHOCTS, 7o BramHocms, 7o

Puc. 21 TIpadpnkn ansg onpeaeneHHs oO0beMHOH TenJIOeMKOCTH TpaBHAHO-NECUAHBIX
cMeced:

a — B Mep3NIOM COCTOAHHH; 6 — B TaJJOM COCTOAHHH

5. PacgeTHble 3HayeHHA TenmJOPH3HIECKHX XAPAKTEPHCTHK MaTepHaJOB, MpHMe-
HAeMbIX AJA BO3BeA€HHA YHIAMEHTOB HCKYCCTBEHHBIX COOpPYKeHHH, NPHHHMAIOT MO
Taba. 5, a kKo3hdpHUHEeHT TeMnepaTyponpoOBOZHOCTH onpepeasior no ¢opmyne (51).

6. KoapPpHuHeHTH TeNAONMPOBOAHOCTH MECTHBHIX TEMJOH3OMAUHOHHLIX MAaTEpHAJIOB
MpHHHMaIOT no TabJs. 6, a oObeMHYI0 TeNI0eMKOCTb H KO3 HUHEHTH TeMnepaTypo-
npoBogHOCTH no ¢gopmyaam (50) u (31).

Has abpa ko3dbdHuHeHT TENAONPOBOAHOCTH paseH 1,85 kkaa/(m-9-rpan)
n o6bemHyw TenaoeMkoctb — 450 kkaa/(m3-rpan).

Tabauua4

KospOBuNeHTH TeNAONPOBORHOCTH PeyHbIX OTNOKEHHIT

MaoTHOCTD BAaXHQCTb, % A,
CpyRTH ckeaera, Kr/nd Kiax/(M-4-rpax)
no 00bveMy ' no Macce
[Tecox peunoit 1520 10—15 7—10 1,95
» » 1520 22 15 2,10
» » 1520 31 20 2,25
» » 1520 40 28 2,40
» » 1585 27 14 2,40
» ¢ rpasdem 2050 14 7 1,82
» » 2050 20 10 2,15
» > 2100 — 30 2,950
lasntka ¢ mecKOM 2040 16 10 2,90
Fanbka ¢ ranpHOR 2040 16 10 3,00
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Ta6auuab

TenRodusnueckue XaPaKTEPHCTHKYN MATEPHANOB HyHAAMEHTOB
ACKYCCTBEHHBIX COOPYIKEHRH

Kosppnunent Tenao- | OGpemuas tensoem-

[aoTHocTh, | BAAKROCTD npoBO1IROCTH, KOCTB, KKaa/(M3-
MaTepHhanu K /M3 '! no Macce, KxaA/(M 4-rpag) /{(u?-rpaa)
%

TaAOro Iuepanoro Tanoro Inepanoro

JKenesoberTon , 2500 2—-5 2,0 | 2,2 l 500 490
LlemenTo6eTON 2200 3—-6 ;1,7—1,811,9—-2.0; 530 500
HleGenn 2000 10 2,3 2,9 510 500

» 2000 2—4 |1,6—=1,7}1,7—1,9} 400 380
Kpymuni#t rpasuil 2000 3-5 1.2 1,4 550 520
To Xe 2000 7=—10 1,7 2,1 570 530

Tadtnauuab

KosddruuenTol TenAONPOBOAHOCTH TENAOHIONAUMOHHBIX MATEPHAJAOB

KosppuuvenT renaonpoBosHO-

TenAOH30ARMUOBHHE MATEPHA Ath n"iﬁ?ﬁ? B uﬁ‘;’;‘;‘f; o CTH KK3A/(M-4-Tpal)
TaRA0TO I Mep3a0ro
Topd HapyuicHHOR CTPyK- 1000 250—350 I 0,45 l 0,6—0,8
TYPH, YIVIOTH2HHBIH
IlpeBecHHe ONHJKH 250—330 no 20 0,08—0,1 0,1-0,15
Hlnak xoreanusbiii 1o 25 MM 970 12—-35 — 0,55-1,05
» JOMEHHH » 38 » 1400 528 — 0,37—1,0

Orxoam BaaxHoit Apepe- | 300—400 40 - 50 0,2—0,25| 0,3—0,4
CHHH (l1enKa, BETKH, Cyubd)
B YMJIOTHeHHOM COCTOSAHHII

Hpepecuna csexenn py6kun | 800—850 50 0,3 0,4
llenonnacr 40 l — 0,05 0,05
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Ta6auna 7

Cpennas nAoTHOCTH CHEXHOro NOKPoBa, /Mt

Ilepnoaw
MecTHOCTD e
okTabpb—aexabpb l AHBAPb—MAaPT l anpeAb—Man
OTKphiTas 0,18 0,23 0,31
[Toxpuitas necom M 0,14 0,19 0,27

KYCTAPHHKOM

7. Kosthpuunenr TenNonpoBOAHOCTH CHEXHOro HOKPOBa ONPEASAAIOT PAaCYeTOM
no ¢opmyae b. B. IIpockypakosa

Aew = 0,018 + 0,87 p, (52)

rae p — CpeAHAR 3a paccMarpHBaeMbli NepHOZ NJAOTHOCTD CHEXHOroO MOKPOBa,
onpenensgeMad no HAaHHHIM METEOCTAHUHA (HAH OpPHEHTHPOBOYHO NO
Taba. 7), v/md.
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