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BBEJAEHHUE

3HAYUMOCTb TUAPOTEXHUYECKUX COOPYKEHUH B JTFOOOM BOJOXO035HCTBEHHOM
KOMIUIEKCE YPE3BbIUaiiHO BEJIMKA HAUMHAs OT IJIOTUHBI, BOJ03a00pPHOTO COOpYXKe-
HUS, BOJAOBBIIYCKA U JPYTUX COOPYKEHUH, OHU 00ECIIeUnBaIOT HOpMaIbHOE (PyHK-
LMOHUPOBAHKE JIFOO0I METHOPATUBHON CHCTEMBI.

Jlnig ycnemHo#i pa3paboTKi BOJIOX03SIICTBEHHOTO 00bEKTa HHXKEHED TOJKEH
yYMETh aHaJU3UPOBATh UCXOIHBIC YCIOBHS (penbed, TUAPOIOTHs, TeOJOTHs U Jp.),
3HATh KOHCTPYKLHH COOPYXEHUH, BO3MOXHOCTH NPUMEHEHUSI M TEXHOJIOTHUIO HX
BO3BEJICHUS, BIaJIETh METOJAMH pacyeTa BBIOPAHHBIX KOHCTPYKIHUH, MPOTHO3HPO-
BaTh MOCJEICTBHS, BBI3BAHHBIE X CTPOUTEIHCTBOM.

B meTtoanyeckoM mocoOuu B KpaTKod (hOpMe M3JI0KEHBI HEKOTOPBIE Y3KOC-
NeUalIbHbIE BOIPOCHl TEOPUH, MIPUBEAECHBI HEOOXOUMBIE CIIPABOYHBIE JAAHHBIE U
IpUMEpPBI pacueToB, Ha0O0JIee YacTO BCTPEUYAIOLIUECS B IIPAKTUKE MPOEKTUPOBAHNUS
TMIPOTEXHUYECKUX COOPYKEHHM.

1. KomnoHoBKa ruipoysJia

I'unporexunueckue y3isl (I'TY) ycTpanBatoT Ha pekax, 0ankax v JIpyrux
BOJOTOKAX C IIEJIbIO CO3JAaHMs BOJAOXPAHWINII, MPEIHA3HAYEHHBIX ISl OPOILLIEHUS U
0OBOJIHEHUS 3€MEIIb, TOMUMO 3THUX €€ BOJOXPAHUIHILE MOXKET ObITh UCIIONIb30-
BaHO TakK e JJis1 pbI00JIOBCTBA, BOJOCHAOKEHHUS, KYJIbTYPHO-OBITOBBIX, IPOTHUBO-
APO3HOHHBIX U JIPYTUX HYX].

Bonoxpanunuina st OpolieHus U 0OBOIHEHHUS 3€MENb SBISIOTCS BOJOXpa-
HUJIMIIAMH CE30HHOTO PEryJIUPOBaHUS.

[Tone3HbIi 00bEM 3THUX BOJAOXPAHMINIL B KAXKIOM CiIy4ae 00OCHOBBIBAETCS
HDKOHOMHYECKH U TEXHUYECKH C YUETOM UX XO34MCTBEHHOIO HA3HAYEHUS, a TAKXKE
pa3MepoB yiiep0Oa OT 3aTOIVIEHUS U IOJTOIJICHUS] TEPPUTOPUNA U OOBEKTOB.

KoMIioHOBKa ruipoy3ia, COCTaB U TUI BXOJSAIIUX B HETO COOPYKEHUI 3aBU-
CSIT OT IOIYCTUMOM (POPCUPOBKU YPOBHS BOJIbI B BOJOXPAHUIIHUIIE (IPEBBILICHHUE
OITY nax HITVY).

PekomeHnnyeTcsi mpyHUMATh, IO BO3MOKHOCTH HaUMEHbLIEE 3HAYEHUE ITOrO
MPEBBILICHUS, TAK KaK MPU 3TOM YMEHBIIAETCS MJIOLAAN 3aTOTUICHHS U TOATOILIE-
HUS; YMEHBIIAETCS BBICOTA IJIOTHHBI.

KoMroHoBKa ruipoy3ia nNpou3BOJUTCS B YBA3KE € CYIIECTBYIOIIMMH WA
MPOEKTUPYEMBIMU JOPOTraMHU B palioHe ero pacnosoxeHus. [1o rpeOHIo MIOTHHBI
PETYCMOTPETh YCTPOUCTBO aBTOMOOUIIbHOM 1OPOTH, HA3HAYEHUE U KJIAaCC KOTOPOI
JIOJKHBI OBITh B KaXKJJOM YaCTHOM Cilydae 0OOCHOBaHbI ¢ yueToM TpeboBaHui (9)
CHulI 2.05.02-85, yciioBHii 3KCIUTyaTalliy COOPYKEHHUI THAPOY3Ia.

2. OCHOBHbBIE pacyeTHbIE MOJIOKEHHS.
Harpysku u Bo3aeicTrBus

['mapoTexHuyeckre COOpPyKEHUsI, UX KOHCTPYKIIUU U OCHOBAHUS CIIEIYET
pAaCCUUTBIBATH 110 METOY MPEAECIBHBIX COCTOSHUU.

Pacuetsl HEOOXOIUMO MPOU3BOAUTH O IBYM IpyIIaM MpeelbHbIX COCTOSI-
HUM:



no nepgoti (MOJHAsE HEMIPUTOJHOCTh COOPYKEHUM, UX KOHCTPYKIUN U OCHO-
BaHMI K SKCIUTyaTalliy) — pacyeThl 00IIel MPOYHOCTH U YCTOMUUBOCTU CUCTEMBbI
COOpY’KE€HHE — OCHOBaHue, o011el (UIbTPAlMOHHON TPOYHOCTH OCHOBAaHUHN U
IPYHTOBBIX COOPY>KEHUM, TPOUHOCTH OTIAEIBHBIX 3JIEMEHTOB COOPYKEHUH, pa3py-
HIEHNE KOTOPBIX MPUBOJUT K IPEKPALIEHUIO SKCILTyaTallUh COOPYKEHHI; paCUETHI
nepeMENICHHS] KOHCTPYKIIH, OT KOTOPBIX 3aBUCUT IPOYHOCTh UJIM YCTOMYUBOCTh
COOPYKEHUH B LIEJIOM, U JP.;

no émopotl (HENPUTOJHOCTh K HOPMAJIbHOM SKCIUTyaTalluu) — pacueThbl OC-
HOBaHUI HA MECTHYIO IPOYHOCTbh; PACYETHI 10 OTPAHUYECHUIO IEPEMEILICHHUI U J1e-
dbopmaruii, 06pa30BaHUIO UM PACKPBITUIO TPEIIMH U CTPOUTEIBHBIX IIIBOB, HAPY-
IICHUIO MECTHOM (PUIIBTPAIIMOHHON MPOYHOCTH OTJEIBHBIX SJIEMEHTOB COOpYKe-
HUU, HE PACCMATPUBAEMOM T10 IPEAECIBHBIM COCTOSIHUSAM IEPBOU IPYIIIBI.

[Ipu pacyeTax ruIpOTEXHUUYECKUX COOPYKEHUM, NX KOHCTPYKIIMI U1 OCHOBA-
HUMN HAJJICKUT COOII0IAaTh Cieayollee yClioBrUe, 00ecTeurBaroliee HeI0NyIeHre
HACTYIUICHHUS NIPEJEIBbHBIX COCTOSHUM:

y F<Ry
Ic Cy

TAE Y/ = K03 DUIIMEHT cOYeTaHU HArpy30K, IPUHUMAEMBIN PAaBHBIM:
c

IIpHu pacdcTax 110 IpCACIbHBIM COCTOSHUAM HGpBOfI T'PpYyIIIbI — OJIsI OCHOBHO-
o COUCTaHuA HAr'pPy30K U BOSH@ﬁCTBHﬁ B IICpuUO HOpMaJIBHOﬁ 9KCILTyaTalluu
1,0

TO KC LA 1ICproga CTPOUTCIILCTBA U pCMOHTA

0,96

JJ1s1 0cO00T0 COUeTaHUsI HAarpy30K M BO3JICUCTBUI
0,9

MIpY pacyeTax no npeaeabHbIM COCTOSIHUSIM BTOPOW TPYMITBI
1,0

F — pacueTHO€ 3HaueHHE 0OOOIIEHHOTO CUIIOBOTO BO3ICUCTBUS (CUJia, MO-
MEHT, HanpsbKeHHe ), AeopMalliKi UK APYTroro napaMerpa, rno KOTopoMy npou3-
BOJMUTKCS OIICHKA MIPEICITLHOTO COCTOSIHHSI,

R — pacdeToB 3HaUueHHE 0000IIICHHON HECyIIel criocoOHOCTH, Iepopmaluu
WJIU APYToro IapamMerpa, yCTaHaBIMBA€MOI'0 HOPMaMHM MPOSKTUPOBAHUS,

v, - KO3 PUIMEHT ycaoBuil pabOThl, yYUTHIBAIOIIUNA TUIT COOPYKEHHUS,

KOHCTPYKLIMHU WM OCHOBaHUS, BUJ MaTepuasa, MpuOJMKEHHOCTh PACYETHBIX CXEM,
BU/JI IPEIEIIHOTO COCTOSIHUS U Ipyrue (akTopbl M yCTAHABIMBAEMBI I€HCTBYIO-
MMHU HOPMaTUBHBIMU JOKYMEHTAMH Ha IPOCKTUPOBAHUE OTAEIIBHBIX BUJIOB U/~
POTEXHUYECKUX COOPYKEHUM, UX KOHCTPYKLIMM U OCHOBAHUM;

y — KO3 (PUIMEHT HaJIEXKHOCTH 10 OTBETCTBEHHOCTH (Ha3HAYEHHIO) CO-
n

OpY’)KEHUSI, YIUTHIBAIONINH KalTUTAIBHOCTh U 3HAYUMOCTD MOCIICACTBUI MPU
HACTYIUICHUH T€X MJIM MHBIX MPEICIbHBIX COCTOSHHIA;

IIPH pacueTax Mo MpeAeIbHbIM COCTOSHUSM MEPBOU IPYIIIBI IPUHUMACTCS
JUTS KJIacca COOPYKEHUSI:



IIPU pacyeTax I10 MPEAEIbHBIM COCTOSIHUSAM BTOPOU IPYIIIIbI y CHERyeT NpH-

HUMAaTh paBHBIM 1,0
IIPU pacyeTe YCTOMYMBOCTH €CTECTBEHHBIX CKJIOHOB y CJEAyeT IPUHUMATh
n

KaK JJI KJIacca PsiIoM Pacioi0KEHHOTO MPOEKTUPYEMOTIO COOPYKEHHUS.
3HadeHune Kod(PPUIMEHTOB HAJICKHOCTH TI0O MATEPUATIOM ) U TpyHTaMm y
m g

MIPUMEHSIEMBIX JIJIsI ONIPEACIICHUS PACUETHBIX COMTPOTUBIICHUM MaTEPHAJIOB M Xapak-
TEPUCTHUK TPYHTOB, ycTaHaBinuBaroTcs o CHull Ha mpoekTupoBaHUE OTACIBHBIX
BUJIOB THJIPOTEXHUYECKUX COOPYKEHUM, UX KOHCTPYKIIMN U OCHOBAHUM.

B HEKOTOPBIX CiIyyasx pacyeTHbIC COMPOTHUBIICHUS MAaTepHUaiOB U TPYHTOB
OTIPEEIISIIOTCS TTOCJIE CTATUCTUYECKON 00paOO0TKH pe3yaIbTaTOB IKCIIEPUMEHTAIb-
HBIX HCCJICIOBAaHUIA.

PacueTtHOE 3HAUEHUE HArPYy3KH ONPEEACTCS YMHOKEHUEM HOPMATUBHOTO
3HAYEHUSI Harpy3KH Ha COOTBETCTBYIOIMMM KOA(DPUIIMEHT HAJIE)KHOCTH 110 HArpy3Ku

7

HopmaTtuBHbIe 3HaYeHUs HArpy30kK cieayet onpeaeantsh no CHull Ha npo-
EKTUPOBAHUE OTIEJIbHBIX BUIOB TMAPOTEXHUYECKUX COOPYKECHUN, UX KOHCTPYKIIUHU
U OCHOBAaHUMH.

3HadyeHne Ko3(PPUIMEHTOB HAIEKHOCTH 110 Harpy3Ke Y, IPH pacyeTax 1o

IIPEAETBHBIM COCTOSIHUSAM MEPBOU IPYIIIBI CIEAYET IPUHUMATh B COOTBETCTBUU C
00s3aTENbHBIM MTPUIIOKEHUEM 3.

PacueTsl rHAPOTEXHUYECKUX COOPYKEHUM, UX KOHCTPYKIIUA U OCHOBAHUH 11O
MpeNeSIbHBIM COCTOSIHUSIM BTOPOU IPYIIIBI CIETYET NPOU3BOIUTE ¢ KOd(hpuireH-

TOM HaIe)KHOCTH 110 HArpy3Kke y , a TaKkiKe ¢ K03 PUITMEHTOM HAJIEKHOCTH 110 Ma-

TepuajaM y , U TPyHTaMm y , paBHbIMH 1,0, 32 UCKJIIIOUEHUEM CITy4aeB, KOTOPHIE
m g

ycraHoBJieHbl B CHull Ha mpoekTupoBaHue OTAENBHBIX BUAOB THIPOTEXHUYECKUX
COOPYKEHUM, UX KOHCTPYKIIMM U OCHOBaHUMU.

Mertonsl pacuera ruIpOTEXHUUECKUX COOPYKEHUN YCTAaHABIIUBAIOTCS COOT-
BETCTBYIOIMMH HOPMATUBAMH IOKYMEHTaMU I10 ITPOEKTUPOBAHUIO OTAEIBHBIX BU-
JIOB KOHCTPYKIIMH U COOPYKEHUM.

PacueTr KOHCTPYKIIMII 1 COOpYKEHUI B HEOOXOAUMBIX CIIy4asiX CIeAyeT mpo-
U3BOJUTH C YUETOM HEJMHEHHBIX U HEYNIPYTUX AedopMaluii, BIUSHUAS TPELIUH U
HEOJHOPOJHOCTH MAaTEpUAIIOB.

Harpy3ku 1 BO31eUCTBUS Ha TUAPOTEXHUUECKUE COOPYKEHUS NTOAPA3AEIIS-
IOTCSl HA TIOCTOSIHHBIE U BpEMEHHBIE (JTTUTENIbHbIE, KPATKOBPEMEHHBIE U 0COOBIE).

I'maporexHrYecKue COOPYKEHUs CIEAYET PACCUUTHIBATH HA OCHOBHBIC U
0COObIE COYETaHUS HArPy30K U BO3/IEHCTBUH.

OCHOBHBIE COYETaHUS BKIIFOYAIOT IOCTOSIHHBIE, BPEMEHHBIE JUIUTEIIbHBIE U
KpaTKOBPEMEHHbIE HAarpy3KH Bo3aeicTBUsA. Ocob0e coueTanus BKIOYAIOT MOCTO-
SIHHbIE, BpEMEHHBIE JTUTENIbHbIE, KPATKOBPEMEHHBIE U OJHY (OHO) U3 0COOBIX
Harpy3oK Y BO3JCHUCTBUM.



Harpysku u Bo3aeiicTBUsI HEOOXOUMO IPUHUMATh B HauboJiee Hebaaronpu-
ATHBIX, HO PEAJILHO JUIsl pACCMAaTPUBAEMOI0 PACYETHOT'O ClIydasl COUE€TaHUS OTIEIIb-
HO JUIsl CTPOUTENBHOIO U SKCIUTyaTallMOHHOTO MEPUOOB U PACUETHOTO PEMOHTHOTO
clry4asl.

[Tpu npoeKTUPOBAHUM MTOCTOSHHBIX PEUHBIX THIPOTEXHUYECKUX COOPYIKE-
HUI pacyeTHbIE MAaKCUMAJIBHBIE PACXO/Ibl BOABI HAUIEKUT IPUHUMATD UCXOJIS U3
€KETOJTHOM BEPOSITHOCTH MPEBbIIIEHNUs (00eCTIeUeHHOCTH ), YCTaHABINBAEMOH B 3a-
BHCHUMOCTH OT KJIACCa COOPYKEHHMH Ul JBYX PACUETHBIX CIIy4aeB — OCHOBHOI'O U
OBEpOYHOTO — 10 Tadu. 4.1. [Ipu 3TOM pacdyeTHbIE THAPOIOTHUECKUE XapaKTepH-
cTukH crnenyet onpeaensts no CHull 2.01.14-83.

Tadnura 4.1

PacuetHbiCc ClIydau E}KCFO,ZIHaH BCPOATHOCTD ITPCBLIIICHHA P, %, pacucT-
HBIX MAKCHUMAJIBHBIX paCX0A0B BOABI B 3dBUCHUMOCTH OT KJIaC-

ca COOpPYKEHUs

I 1 I v
OcHOBHOM 0,1 1,0 3,0 5,0
[ToBepouHbIit 0,01* 0,1 0,5 1,0

* C yuetom rapantupoBanHoil nonpasku AQ, %, B coorBerctBuu co CHull
2.01.14-83.

Pacuernslil pacxoa BOJABI, OMJIEKAIINAN IPOITYCKY B MPOLECCE IKCILTyaTa-
LMW Y€pe3 MOCTOSHHBIE BOJIOIIPOIYCKHBIE COOPYKEHUS THIPOY3IIa, CIECTYET ONpe-
JENATh UCXOM U3 PaCUE€THOIO MaKCUMAJIbHOTO PacXxo/1a, IMMOIYYEHHOTO B COOTBET-
CTBUU C YYETOM TpaHC(hOpMaIUu €ro NPOCKTUPYEMBIMU JJI1 JAHHOTO THIPOTEX-
HAYECKOTO COOPYKEHUS WM JECUCTBYIOIIMMH BOJIOXPAHUIUILIAMYU U U3MEHEHHUS
yCoBUM (HOPMUPOBAHMS CTOKA, BBI3BAHHOTO XO3SIICTBEHHOM 1€ TEIHLHOCTHIO B
OacceitHe pekH.

IIpomyck pacyeTHOro pacxoaa BOAbI JUIsi OCHOBHOTO PACYETHOTO CIIydast
JIOJKEH 00ecrieunBaThCsl, KaK MPaBUIIO P HOPMAJIbLHOM MOATIOPHOM YPOBHE
(HITY) Bepxnero Obeda uepes:

HKCIUTyaTallMOHHbIE BOJOCOPOCHBIE YCTPOMCTBA MPH MOJHOM OTKPBITUH;

Bce ruApoTypouns 'DC;

IpYTHe BOIOIIPOIYCKHBIE COOPYKEHUS IIPU HOPMAJIBHOM PEXKUME UX DKC-
IUTyaTalyu.

[Ipomyck pacxo0B BOJBI OCHOBHOI'O PACYETHOTIO ciiydasi, B ToM yucie yepes
HeperyJupyemMbie BogocOpock! (0€3 3aTBOPOB), JOMYCKAETCS OCYIIECTBISATh U MPU
YPOBHSIX BepxHero Obeda, ornuvaroniuxcst ot HITY. Harpy3ku u Bo3aeicTBusi, co-
OTBETCTBYIOIIME YpOBHsM Bbllie HIIY, cienyer yuursiBaTh B COCTaBE OCHOBHOT'O
COYETaHUs Harpy3Ku BO3AEUCTBUM, a Ul COOPYKEHUH, IPEAHA3HAUYCHHBIX IS
O00pHOBI C HABOAHEHUSIMU, - TIPU COOTBETCTBYIOIIIEM OOOCHOBAHUH B COCTABE OCO-
00ro coueTaHusi Harpy30K U BO3JACHCTBHIA.

[Iponyck pacyeTHOro pacxona BOAbI Uil HOBEPOYHOI'0 PACUETHOIO CiIydast
HAJICKUT 00€CTIeYUTh MTPU HAUBBICIIEM TEXHUYECKU U SKOHOMUYECKH 0O0CHOBaH-
HOM (hOPCUPOBAHHOM MOAMIOPHOM ypoBHE (DPI'Y) Bcemu BOJOCITYCKHBIMH COOPY-
KEHHUSIMH TUAPOY3JIa, BKIIOYas 3KCIUTyaTalluOHHbIE BOJOCOPOCHI, THAPOTYPOUHBI



['SC, Bo103a00pHbBIE COOPYKEHHSI OPOCUTENBHBIX CUCTEM U CUCTEM BOJOCHA0XKE-
HUS, CYyJI0XOIHBIE LUTI03bI, PHIOONPONYCKHBIE COOPYKEHUS U pe3epBHBIE BOJOCOPO-
cel. [Ipu 3TOM, yUnTHIBasi KPATKOBPEMEHHOCTh MPOXO0KICHUS MTMKa MAaBOJKA, J10-
MTyCKAOTCA:

yYMEHBIIIEHUE BbIPaOOTKH AekTposHepruu ['IC;

HapyIlIeHHe HOpMaJIbHON PabOTHI BOI03a00PHBIX COOPYKEHUH, HE TPUBOIS-
Iee K CO3JaHUI0 aBapUIHBIX CUTYaIlui Ha 00BEKTaX — MOTPEOUTEISIX BOMIBL;

MOBPEXJIEHUE PE3EPBHBIX BOJOCOPOCOB, HE CHUKAIOILIEE HAZEKHOCTH OC-
HOBHBIX COOPYKECHUU;

IIPOITYCK BOJbI Y€pPE3 BOAOBO/IBI 3AMKHYTOTI'O IIONIEPEYHOTO CEUYEHHUsI IIPU TIe-
PEMEHHBIX PEKUMAX, HE IPOBOISAIINN K Pa3pyLIEHUIO BOJIOBOIOB;

pa3MbIB pyciia 1 OeperoBbIX CKJIOHOB B HIDKHEM Obede ruapoysia, He yrpo-
YKAIOIUN pa3pylIEeHHEM OCHOBHBIX COOPY>KEHUM, CETUTEOHBIX TEPPUTOPUH U TEP-
PpUTOPUI IPEANPUATUM, TOCIEICTBUSI KOTOPOTO MOTYT OBITh YCTpaHEHBI MOCTIE
IIPOIIYCKa ITaBOJIKa.

3. Pacyer oTMeTKH rpe0Hs MJIOTHHBI

Ouepranust npoduIs TIOTUHBI. 3EMJISTHBIC HACHITTHBIC TUTIOTHUHBI SIBJISTIOTCS
HanOoJIee pacIpOCTPAHEHHBIM TUIIOM TPYHTOBBIX IUIOTUH JJI TUAPOY3JIOB C HU3-
KUMHU U CPETHUMH HAIOPaMH U, KaK MPaBUIIO, UMEIOT BBICOTY HE 6oree 50-60 M.
OHu OBIBAIOT YaIllEe BCETO OJHOPOJAHBIMU, HO BCTPEUYAIOTCSI K HEOJHOPOAHBIE TIJ10-
TUHBL: C SKpaHaMH, sipaMu U AuapparMamMu. OuepTaHus NONEPEYHOr0 CEYEHUS
IJIOTUHBI 3aBUCHUT OT €€ BBICOTHI, IPOYHOCTHBIX CBOMCTB ITPYHTOB B TEJE TUIOTUHBI,
a TaK)Ke TEXHOJIOTUU €€ Bo3aehcTBUs. [lonepeunsiili mpoduiib MIOTUHBI ONIPEaeIIs-
€TCsl 3aJI0’)KEHHEM BEPXOBOTO M HU30BOTO OTKOCOB, HAIMYMEM Ha OTKOCAaxX OepM,
OTMETKOW U MUPUHON IPeOHS MJIOTHHBI.

IIpy npoeKTUPOBAHUY TUIOTUHBI, IIPEXKIE BCETO, ONPEACIAIOT OMMEMKY
2pebOHs, NICXOsl U3 IPUHUMAEMBIX B IPOEKTE OTMETOK HOPMAJILHOTO U (PUKCHUPO-
BAHHOI'O0 YPOBHEM BOJIbI B BOJOXPAHUIIMIIE, & TAKKE UCXOI U3 PACUECTHBIX 3HAUe-
HUM DJIIEMEHTOB BETPOBBIX BOJH M KOHCTPYKTUBHBIX OCOOCHHOCTEH rpeOHs IIIOTH-
Hbl. [IpeBbIllieHe OTMETKH TPEOHS TUIOTUHBI HAJl PACUETHBIM CTATUCTUYECKUM
YPOBHEM BO/JIbI B BOJOXPAHWIMIIE ONpeaensieTcs: GopMynon

d =4h + hH + a,

rac Ah — BeIcoTa BCTPOBOI'O HAIrOHAa BOJIHEI; h — BeICcOTa HakaTa BOJIHBI HA
H

OTKOC; @ — 3amac, mpuHuMaeMbiii He meHee 0,5 M.
Pacuetnbie 3Hauenus Ah u h onpenensiroT B COOTBETCTBHU ¢ TPEOOBAHHUSIMHU
H

CHulI 2.06.04-82.

Pacuetst o dopmysie ciieryeT mpoBOAUTH JIJISl ABYX PACUCTHBIX CITyYaeB:

1)ypoBenb Bozbl Ha otMeTke HITY mnu Beiiie Hero (OCHOBHOE COYETaHUE
Harpy30K 1 BO3JCHCTBHI);

2) ypoBeHb BojibI Ha oTMeTKe DPITY mpu npornycke MaKCUMaabHOTO TIOBEPOY-
HOTO pacxo/1a BOJbI (0CO00E CoUeTaHUE HATPY30K U BO3JICUCTBHI).

PacueTHy0 CKOPOCTh BeTpa B IEPBOM cityyae npuHumarot 1 % - Hoil Bepo-
ATHOCTH IPEBBILLICHUS, HAOIIOAAaEMYIO B TEUEHHE roja, a BO BTopoM — 50 % - Hol
BEPOSTHOCTHU MPEBBILICHUS, HA0II0aeMyI0 BO BpeMs (popcrupoBKH ypoBHs. [Ipu



OTIpeIeNIEHUH 3JIEMEHTOB BETPOBBIX BOJIH U BETPOBOTO HaroHa corsacio CHull
2.06.04 — 82 cnenyet npUHUMATH BEPOATHOCTH MPEBBIIICHUS IITOPMA JIJISI COOPY-
sxenuii I, Il ximacca 2 % u lll, IV — 4 %.

B kauecTBe pacdeTHON OTMETKH I'peOHS TUIOTHHBI MPUHUMAIOT OOJBIITYIO U3
OTMETOK

Z =7 +d ;
ep HRy Hny
Z =7 +d |,
ep pny pny
rne Z u qu - OTMETKH HOPMAaJIbHOTO U (POPCUPOBAHHOTO MOMOPHBIX
Hny ny
YPOBHEHN.

BBICOTy BCTPOBOI'O HAroOHa OIIPCACIIAIOT 110 3aBUCHUMOCTHU
2
Ah =K WDCOS &/ g(H+an),
8
rae K - xoodduuument, 3aBucsnmii oT ckopocTu Betpa; W — pacueTHas CKo-
8

pocTh BeTpa Ha BeicoTe 10 M Hajl ypoBHEM BOJIbI, M/c; D — nirHa pa3roHa BeTpoBO

BOJIHBL, M; (J — YCKOPEHHE CBOOOLHOTO MajeHus, M/c2 ; H — yCIOBHAs pacdeTHasI
rTyOrHA BOJIBI B BOJIOXPAHWIHIIIE; (g — YTOJI MPOAOJIBHONM OChIO BOJOEMA U

HarpaBJICHUCM T'OCIIOACTBYIOIIIUX BETPOB, I'pal.

Tab6mauna 5.1
W, 20 30 40 50
m/c
) 2,1-10 3,0-10- 3,9 4,8-10
-6 6 .10-6 -6

Pacuer no gpopmyiie mpoBoaat no ussectHbiM 3nadenusm W, D, H u «, nep-

BOHAYaJILHO ToJiorast 3HaueHue Ah, crosiiee B 3HaMeHaTeIe, paBHBIM HYJTIO BBHILY
€ro MaJIOCTH 10 CPaBHEHUIO C BEJIMYMHOU .

BbicoTy HakaTa BETPOBOIl BOJIHBI ISl -1 BEPOSTHOCTH MPEBBIIICHUS pac-
YETHOT'O IITOPMa BBIUYUCISIOT O (hopmyIie

h|_|j =h0 K,K K. K;K, K,

Bricoty BonHBbI 1 % - HOM BEpOATHOCTH MPEBBILIECHHUS, OTPEAECISIOT B TAKOU
MOCJIEA0BATEIBHOCTH.

1. Boruucnstor 6e3pa3zMepHbIe KOMIUIEKCHI

2
gt/W u gD\W
rae t — IpoJAOJKUTENBHOCTD ICMCTBUS BETPA, IPUHUMAEMas PU OTCYTCTBUU
dakTrueckux nanHbix 6 4 = 21600 c.
2. [To rpaduky /It KaXA0T0 U3 HAMJICHHBIX KOMIUIEKCOB OMPEEIISIIOT

SHAYCHUA orhocuTenpHbIX apamerpos gt/W u gh/W.

3. W3 HaiiieHHbIX IBYX Map 3HAYEHUI MapaMeTpoB BHIOUPAIOT
HAVMEHBIIIME U U3 HUX YCTAHABJIMBAIOT CPEIHIOI BBICOTY BOJHBI N 1 cpenHmii me-
PpHOJ1 BOJIHBI 7.

4.  BpIUUCHSIOT CPEAHION AJUHY BOJHbI



1=9712x).
S. BeicoTy BoiHbI 1 % - HOM BEpOSITHOCTH MPEBBIIEHUS, ONPEAEIISIOT O
dbopmyie
h, o = h Kj,
rae Kj — koo duiment, ycranaBauBaeMsbii 1o rpaduxy npu 1 % - HOil Be-
POSITHOCTH NPEBBIIIEHUS B 3aBUCUMOCTH OT 3HaU€HUs O€3pa3MEPHOTO KOMILIEKCa
gD\W2,
Koopduuunenter K, u K 3aBHCAT OT TMIIA ¥ OTHOCHTENILHOM IIEPOXOBA-
TOCTH KperuieHus otkoca (/N1 0p), UX MIPUHUMAIOT TI0 TaOJIHIIE.

XapakTepHBbIi pa3Mep MEPOXOBATOCTH I CIIEyeT IPUHUMATh PaBHBIM CpEJl-
HEMY JUaMETpy KaMHs NpU KaMEHHOM HaOpOCKEe WM PaBHBIM CPETHEMY pazMepy
OETOHHBIX, KeJIe300€TOHHBIX 0J10KO0B. [Ipu KpemeHnn oTkoca KaMeHHON Habpoc-
KO CpeHMM TuaMeTp KaMHs MPEABapUTENIbHO NpUHUMAIOT B ripeaenax 0,2 ... 0,3
M. [Tociie BbINOJIHEHHS pacyeTa KpemieHus 0TKOCa MPU HEOOXOJUMOCTH 3HAYEHUS
K, n K yTOYHSIOT IO IPHHATOMY PACUCTHOMY pasMepy KaMHs.

3navenus kodpduuuenta K, onpeacisior 1o Tabauie B 3aBUCHMOCTH OT

CKOpPOCTH BeTpa M Kod((HULIMEHTa 3a10KEHHSI OTKOca M = Ctg ¢, rae ¢ - yroiu
HAKJIOHA OTKOCA K TOPU30HTY.

5.2 3nayenue kodpduunentoB K, u K

KoHCTpyKIns KperuieHus oT- r’h, o K, K
Koca
Beronusie nin xene300eToH- - 1,00 0,90
HbIE TITATHI Menee 1,00 0,90
['paBuitHO-TaIEUHUKOBBIC, Ka- 0,002
MEHHBIE WJI OCTOHHBIE (3Kene300e- 0,005 0,95 0,85
TOHHBIE) OJIOKU ...0,010
0,02 0,90 0,80
0,05 0,80 0,70
0,10 0,75 0,60
Bonee 0,70 0,50
0,2
5.3 3navenus kodpPuunenta K,
CkopocTb BeT- 3aJI0)KEHHE OTKOCA
pa, M/c 0,4 0,4...2 3...5 5

> 20 1,3 1,4 1,5 1,6
<10 1,1 1,1 1,1 1,2

5.4 KoadduumeHt K ; pUHUMACTCS B 3aBHCUMOCTH OT yriia [ moaxoza
(GpoHTa BOJIHBI K MJIOTUHE:

B 0 1 2 3 4 5 6
rpaj 0 0 0 0 0 0




p

K

98

0,

96

0,

92

0,

87

0,

82

0,

0,
75

HMU IIPEABAPUTCIIBHO YCTAHABIMBAIOT 3HAYCHHC ITIOJIOTOCTH BOJIHBI ﬂhl 0%p-

3nauenne kodphumenta K  onpenensior mo rpaguxam. s monp30BaHus

i (O
5.5 Koapdunuent K,; y4MTBIBACT BEPOATHOCTH IPEBBINICHH | (%) o

HakKary.
Js 0, 1 2 ) 1 3 5
% 1 0 0 0
K 1, 1, 0, 0, 0, 0, 0,
Hij 1 0 96 91 86 76 68

Pacdet BbicOTHI HakaTa 1Mo GopmyJie BRIOIHSIOT MPEATOaras, 4Tto mepe
IUTOTHHOM NMeeTcs TiTyO0oKoBOIHAs 30HA (TayomnHa Bonbl H >0,54) w pu H = 2hq

4. [locne Beruncienus A no Gpopmysie HE0OXOIMMO MPOBEPUTH TPABUIBLHOCTD
npeanonoxenus. Ilpu rimyoune nepen coopysxenunem H < 2h1 o kodsdppuuuent K |

HEO0OXOIMMO MPUHUMATH JJIs1 3HAYCHUM MOJIOTOCTH BOJIHBI, YKa3aHHBIX B CKOOKaxX.

[Ipu ycTpoiicTBe Ha rpeOHE MIIOTUHBI BOJOHETPOHUIIAEMOT0 U YCTOUYUBOTO
raparera, OTMETKY €ro BepXa Ha3HAa4aroT C NPEBBILIECHUEM HAJl pACUETHBIM YPOB-
HeM Ha BeninduHy 0. YCTpoicTBO maparnera aeT BO3MOKHOCTh TPeOCHb TUIOTHHBI
BBITIOJIHATH HIKE, YTO COKpaIIaeT 00beM Tena IioTuHel. [Ipu 3ToM oT™MeTka rped-
Hs1 TUIOTUHBI HE JIOJKHA OBITh HM)KE HAMBBICIIETO YPOBHS BOJIbI PU MaKCUMaTb-
HOM TMOBEPOYHOM PaCXO/Ie BOJbI U B TOXKE BpeMs JoJKHA ObITh Bhitie HITY He me-
Hee ueM Ha 0,3 M 1 He HMKe oTMeTKU DITY.

3nauenuem d omnpeaenseTcs MpoeKTHas oTMeTKa rpeOHs. C ebio IpeaoT-
BpPATUTh OMyCKaHUE IPEOHS TUIOTUHBI HMXKE MPOEKTHON OTMETKH B TIEPUOJT IKCILITY-
aTallMy B pe3yJIbTaTe JJIUTEJIbHBIX OCAJ0K TeIa COOPYKEHUsI HEOOX0IUMO Mpey-
CMOTpPETh CTPOUTENBHBIN 3aI1ac, paBHbIA OKUIAEMOM IKCILTYaTAlIMOHHON OCAJIKE.

4. KoncrpyupoBanue npopuiist 3¢eMJIAHON IIOTHHBI

[[upuna rpeOHs MIIOTUHBI HA3HAYAETCS ¢ yY€TOM IPOU3BOJICTBA paboT, IKC-
TUTyaTallMOHHBIX TPEOOBAHUI U TPAHCTIOPTHOM cxeMbl. [Ipu oTcyTCcTBHM Mpoe3na
1o rpeOHIO €ro MIMPUHA JOJIKHA OBITH HE MeHee 3 M, a JUIsl BBICOKUX TUIOTUH — HE
MeHee 6 M. [Ipy HanmMuuK aBTOJIOPOTH, UJTHU KEITEZHOJOPOKHOTO IMyTH, UITU TOTO
WJIM IPYTrOTO OJTHOBPEMEHHO IIMPUHA TIOTUHBI IO TPEOHIO Ha3HAYACTCS B 3aBUCH-
MOCTH OT TabapuTOB JIOPOT, ONPELISIEMBIX COMMYTCTBYIOIUMUA HOPMATHBHBIMH J10-
kyMeHTaMu. KoHCTpyKIus rpeOHs IIOTUHBI ONIPEACIsSETCS KOHCTPYKITUSAMHU TIPO-
KJIaJIbIBAEMBIX T10 TPEOHIO JOPOT U MEIIEXOHBIX IMyTel, TUBHECTOKAMH, KaOelb-
HBIMH TPAHIIEAMU U T. 1. ECIIA TEJI0 MIIOTUHBI WM SIAPO CIIOKEHBI TNTMHUCTHIMU
IPYHTaMH, TO IPeOCHBb MOKPHIBAIOT 3alIUTHBIM CJIOEM U3 MIECYaHOTO IPABUHHOTO
IPYHTa, TOJIIINHA KOTOPOTO JI0KHA IPEBOCXOIUTH IITyOUHY MpOMEp3aHus TPyHTa
B JIAHHOM paroHe, 3TO MPEA0TBPAIIaeT MOPO3HOE MTyYEHHUE TIIMHUCTOTO TPYHTA U
TE€M CaMbIM 3aIMIIAET OT Pa3pyLIECHUS JOPOKHBIE IEPEKPBITUSL.



3a105K€HHs] OTKOCOB TJIOTUHBI OMPEAEISAETCS pacueTaMy YCTOMUYUBOCTH U 3a-
BUCHUT OT KOHCTPYKIIMH TIJIOTUHBI, PACUETHBIX XapAKTEPUCTUK MPOYHOCTH TPYHTOB
TeJIa IUIOTUHBI, YCIIOBUH AKCILTyaTallMy CyIIECTBYIOIINUX IUIOTUH. B KauecTBe aHa-
JIOTOB CJIEYET UCMOJIb30BaTh MPOrPECCUBHBIC KOHCTPYKIIMHU, CO3IaHHBIC B CXO/I-
HBIX TMPUPOAHBIX YCIOBHUSAX U3 IPYHTOB, OJU3KUX IO CBOMM ITOKa3aTelsAM (3€pHO-
BOMY COCTaBY, TPOYHOCTHBIM U JIe(OPMAIIMIOHHBIM XapaKTEPUCTUKAM) K TPYHTaM,
HCMOJIB3YEMBIM B MPOEKTUPYEMOM COOPYNKEHHUHU. B COOTBETCTBMY C HAKOIIIEHHBIM
ONBITOM B HACTOSILIEE BPEMS ISl 36MIISTHBIX HACBITHBIX IUIOTHH U3 NECYAHBIX U
TJIMHUCTBIX TPYHTOB Ha MPEABAPUTEIBHBIX CTAAUSIX MPOCKTUPOBAHUS MOTYT OBITh
PEKOMEHIOBAHBI CIEAYIOMINE 3AI0KEHUS OTKOCOB: ISl TVLIOTUH BBICOTOM 5 -15 M —
BEPXOBOM OTKOC 2-3, HU30BOM OTKOC 1,5-2,5; st minoTuH BeicoTou 15-50 M — Bep-
X0BOM 0TKOC 3-4, HU30BOM O0TKOC 2,5-4,0; 1715 10THH BhIe S0 M — BEpXOBOii OT-
koc 4,0-5,0, Hu30Boi1 oTKOC 4-4,5. bojee nojorue BEpXoBble OTKOCHl UMEIOT MECTO
IIPU HEOOXOIUMOCTHU MPUTPY3KH JJIMHHBIX TOHYPOB HWJIM IIPH YCTPOUCTBE IKpaHa
13 TPYHTA C HU3KUMU NMPOYHOCTHBIMU XapakTepucTukaMmu. [lomoruit HU30BOM OT-
KOC TOJTy4aeTcs Py HE0OXOIUMOCTH IIPUTPY3KU OCHOBAHUS JUIsl oOecTieueHus: 00-
el yCTOMYMBOCTH TUIOTHHBIL. [Ipy HaTMYUK B OCHOBAHUH CJIA0BIX TPYHTOB OTKOCHI
IJIOTHHBI MOTYT OBITH 00JI€€ TTOJIOTUMHU, YEM ATO YKa3aHO BBIIIIE.

Ha oTkocax miaoTHHBI MOTYT OBITh yCTpOEHBI OepMbl uepe3 15-20 M mmpuHon
He MeHee 1,0 M 111 ocMOoTpa M peMOHTa OTKOCOB IUIOTUHBL. bosee mmpokue 6epmbl
YCTPauBaIOT ISl CITY>KEOHBIX MPOE3A0B, MPOKIAJAKA aBTOMOOUIILHBIX U JKEJIE3HO-
JIOPOKHBIX MYTEH, I YKIIAJIKU CIIEHUAIbHBIX TPYOOIpOBOAOB U T. 1. {151 oTBOAA
aTMoc(epHBIX BOJ B OepMax MpeyCMaTpUBaIOT KIOBETHI WIIH JIOTKU. bepMbl Takke
YCTpPauBarOT B MECTaX COMNPSHKEHUS Teja MIOTUHBI C APEHAKHBIM OaHKETOM WJIU
nepeMbIYKaMH, BKIIFOYAaEMbIMU B MMPO(UIIb MIIOTUHBI

5.6 KoaddunmeHTs! 3a7105K€HUST OTKOCOB 36MJISTHBIX HACBIITHBIX TIJIOTHH

Tunel NI10THH 3aJ105)KeHHS] OTKOCOB TP BHICOTE TUIOTHHBI,
M

o 5 or5 no 10 or 10 mo 15

BEPXO- HU30- | Bep- | HU30- | BEp- | HU-

BOTO BOTO | XOBO- | BOTO | XOBO- | 30-

ro ro | BOro
OnHopoiHBIC O3 IpeHaxa:

TJIMHUCTBIC TPYHTHI 2.00 1.75 250 | 2.00 | 3,00 | 2,25

M€CYAHBIC TPYHTHI 2,50 2,00 275 | 225 | 3,00 | 2,25
OJHOPOJHBIE C IPEHAKEM:

TJIMHUCTBIE TPYHTHI 2,00 1,50 250 | 1.75 | 3.00 | 2,00

MeCYaHble TPYHTHI 2,50 1,75 2.75 | 2,00 | 3.00 | 2,00

[lecuanble ¢ CyTJIMHUCTHIM 2.25 200 | 250 | 2,25 | 3.00 | 2,50
HKpaHOM 0€3 IpeHaxa

[Tecuanbie ¢ CyTTMHUCTHIM 3.00 2,00 | 3.00 | 2,00 | 3.25 | 2.50
aIpoM 0e3 TpeHaxa

5.7 OcHOBHBIE MApAMETPHI MONEPEUHOTO MPOPHIISI ABTOMOOMIIBHBIX 10POT



Kareropus Hlupuna, m
JOPOTH npoe3ken o6ounH (b) 3€MJISTHOTO
qyacTu (A) MTOJIOTHA
I 7.5 3,75 15
Il 7.0 2.50 12
\Y/ 6,0 2.00 10
\ 4,5 1.75 8

6. ®WIbTPANMOHHBbIE PACYeThI

OuIbTPaMOHHBIE PACUETHI POU3BOJST C LENBIO:
- OIpeleJICHUE MOJIOKEHUS JENTPECCUOHHON KPUBOM,
- YCTaHOBJICHHE 3HAYEHUI IpaJMeHTOB U CKOPOCTEN (PUIBTPAIMOHHOTO
ITOTOKA
- ompezeseHus GUIbTPALMOHHOIO PACX0/Ia.

B cinyyae He06X0AUMOCTH NEPEUNCICHHbBIE TTapaMEeTPhI ONPENETSIOT
HE TOJIBKO B TE€JI€ IUIOTUHBI, HO U B €€ OCHOBAHUU U Oeperax — B 30HE IBUKEHUS
00X0HOr0 (PUIBTPALMOHHOTO TIOTOKA.
Jliig mpoBeieHUs! UIIBTPALIMOHHBIX PACYETOB MPEIBAPUTEIBHO HEOOXO-
JMMO YCTaHOBUTH PAaCUETHBIN MONEPEYHBIA MPO(UIIL COOPYKEHHUS, THII U MOJIOXKE-
HUE JIPEHAKHOTO YCTPOMCTBA, KO3(PPUIMEHTHI PUIBTPALlMU B OTAEIbHBIX dJIEMEH-
Tax Teja IOTUHBI K T 1 ee ocHOBaHwMe.
B OonbiMHCTBE cilydaeB PUIbTPALMOHHBIE PACUETHI HOCAT BCIIOMOTa-
TEJIbHBIN XapakTep U UCIOJIb3YIOTCA MPU pacueTax YCTOMYMBOCTH OTKOCOB IIJIOTH-
HBI, IPU pacueTax GUIbTPALUOHHON NPOYHOCTH IPYHTOB TeJla MJIOTUHBI, OCHOBA-
HUS 1 OeperoB, a TaKxke /1711 000CHOBaHUS HanboJiee pallMOHAIBHBIX Pa3MEpPOB
KOHCTPYKTHUBHBIX 3JI€EMEHTOB TUIOTUHBI (YIOPHBIX IPU3M, IPOTUBOPHIBTPALIUOH-
HBIX U APEHAXKHBIX yCTporcTB). Kpome TOro, pusibTpaiinoHHbIE pacuyeThl O3BOJIS-
IOT YCTaHOBUTH 3HAUYEHHUS MTOTEPh BOJIbI U3 BOJOXPAHUIIUIA HA (GUIBTPALUIO U B
cilydae He0OXOJUMOCTH HAMETHUTh T€ WM UHbIE MEPOIIPUSITHS ISl UX CHUXKEHUS.

6.1 Pacuer ¢puiabTpannu Yepe3 0JHOPOIHYIO 3eMIISTHYIO IIJIOTHHY
Pacuet ¢punbTpanmu yepe3 0THOPOIHYIO 3EMIITHYIO IJIOTHHY Ha BOJOHETIPO-

HUIIAEMOM OCHOBAaHMHM O€3 JIpeHaka v Npu oTcyTcTBUU Bojbl B HB.
[Ipu oTcyTCTBUUM BOABI B HUXKHEM Obe(e pacueTHbIE YPOBHU UMEIOT BUJIL:
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[IprpaBHMBaeM npasele YACTU YPABHEHUN HAXOAUM:

h= ,26105 +a20.
m,

[ToxcTaBsis BeIpakeHUE S B 3TO YpaBHEHHUE MOJTyIaeM:

h:\/zao [b+m2(H—a0)]+a§

2

O003Ha4MM TIpaByro yacTh yepes [l momyuum h=]1.
Toraa nonyunm: &r H,=-d,-D 2,31g H,
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T

BBoaum cokpaieHHoe 0003HaYeHHE:
H H —-d,—-D
2,3lg—H m__ = F, torma &8 = 1%
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m
O003HayaeM JIEBYIO 4acTh m—'ao =F (a0 ), a IPaByIO 4acThb
2
(Hm _do _D)E :Fz(ao)'
3anaBasch 3HAUEHUSIMU ao, PELIAEM YPaBHEHMUsI, TOOMBasCh paBEHCTBA
Fl(ao): Fz(ao)'
OpauHaTy 1enpecCMOHHOM KPUBOW ONPEAEISIEM IO YPABHEHUIO:

VY nenbHbIA PUIBTPAMOHHBINA PACXO]] PABEH:
_ RT "4,
8r= :
mZ
ITocTpouB AeNpPECCUOHHYIO KPUBYIO, BUAUM, YTO KPUBasl BBIXOAUT HA HU30-
BOI1 OTKOC Ha BEJTMYMHY, I03TOMY HEOOXOIMMO B T€JI€ INIOTUHBI HA3HAYUTh POTH-
BO(MIBTPAIMOHHOE YCTPOMCTBO. PacueT BhimoHseTces o nporpamme «Sharko

035» Ha KOMITbIOTEPE.



PacuerHas cxema ¢GuabTpauyu

© Yepe3 ONHOPOAHYIO 3eMJAHYIO IJIOTHHY Ha

BOAOHENPOHHLAEMOM OCHOBaHHH, Ge3 ape-

HaXXa ¥ MPH- OTCYTCTBHH BOAH B HHXXHEM
6bede.
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6.1 Pacuer puabTpanuu yepe3 oJHOPOJAHYIO 3eMJISTHYIO IJIOTHHY € sI/I-
POM M IPEHAKOM HA BOJAONPOHUIIAEMOM OCHOBAHUU NPH OTCYTCTBUM BO-
Abl B HU2KHEM Obede

B sToM ciyuae pacueT cBOAUTCS K MOCTPOCHUIO KPUBOU JACTIPECCUU 32 SIIPOM
U onpeaeneHunto GuiabTpalMoHHOro pacxona. Onpenensiercs riryonHa QuibTpanu-
OHHOTO MTOTOKA 32 SIIPOM 110 YPaBHEHHIO.
JHIFP2HT
kT
k

A

rae Hi — pacueTHas rnyOuHa BoJbl Tiepe] INIOTUHOM;, T — TiTyOrHa BOJAOIPO-

HULIAEMOTO CJI0sI OCHOBAHUSI.
3Has Benu4KHY N, yAeabHbIH GHUIBTPAIMOHHBIA PACXO/1 BEIUUCIISIOT O

YpaBHEHUIO
q =k (h+T)*-T?

h= [T?

M?/cyT Ha 1 M.

KpuBas nenpeccust CTpouTes 0 ypaBHEHUIO

X
—h |2
r=nl



Pacuernas cxeMa (UIBTPANMHA Uepe3 3eMJAHYIO MAOTHHY ¢ SIA-
poM M ApeHaMeM Ha BOJONPOHAIZEMOM OCHOBaHHH NPH. OTCYTCTBHH BO-
: ABl B HHUXKHeM Obede. ‘

6.1 Pacuer puiabTpanuu Yepe3 OHOPOIHYIO 3eMJISTHYIO IIJIOTMHY HA BO-
AONPOHUIIAEMOM OCHOBAHUM NP OTCYTCTBHM BOJbI B HUKHEM Obede ¢
IKPaAHOM, 0€3 JpeHaKa

Pacuetnbie popmyinel no H.H. [TaBnoBckomy u E.A. 3amapuny OyayT umerhb
TaKOMN BU:

q_ le_ho_z2

Kk 20,4,nsin @

hzﬁ_ E_hf
m, m

q__h-K

k  2(L-myh,

rae n= k—’” - OTHOIIIeHUE Kod(purmenTa GuiIbTpaluu rpyHTa Tea MIIOTUHBI

K KOO QUIMEnTY (PuIbTpanuu rpyHTa 5KpaHa; z = §,,c0s6 -IPOEKIUs CPEIHEH
TOJIIIMHBI 3KpaHa Ha BEPTUKaJb; S, = 0.5(5, + J,) - CpeaHss TOJIIIMHA dKpaHa; 0 -

yTOJI HAKJIOHA PKpaHa K OCHOBAHUIO IJIOTHHBI; h, - MTyOuHa (GUIBTPAIIMOHHOTO T0-
TOKA HEMOCPEICTBEHHO 3a 3KPaHOM.
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PacueTtnas cxema ¢punbTpanuu yepe3 3eMIISIHYIO ITIOTHHY € 9KPaHOM H T10-
HypOM 0e3 IpeHaka Ha BOJOIPOHHUIIAEMOM OCHOBAHUH TIPH OTCYTCTBUH BOJIBI B
HIDKHEM Obede.



6.3 Pacuer puabTpanuu yepe3 0JJTHOPOIHYIO 3eMJISTHYIO IUIOTUHY HA BO-
AONPOHUIIAEMOM OCHOBAHUM € IKPAHOM, 0€3 IpeHaka NPy HAJTUYUHN BO-
bl B HU2KHeM Obede

[Tpu Hanuuuy BoJBI B HIXKHEM Obede pacueTHbIe YpaBHEHUS IS JIOTUHBI C
DKPaHOM MMEIOT BUJ:

q _ H12 _hez _22
k  26,nsing
L L
—hy=—- |——(h. —h))?
hl hO m2 \/mzz ( e 0)
2 2
ﬂ — he _hl
k  2(L-m,h)
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3 e Z Zr WL
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O 0\ X=100 " f
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6.4 PacueTHas cxema GUIBTpAIH Yepe3 3eMIISIHYIO TUIOTHHY € 9KpaHOM Ha
BOJONPOHUIIAEMOM OCHOBAaHUHU 0€3 JpeHaka MPU HAIMYKU BOJbI B HUKHEM Obede.

/. PacueT yCcTOMYMBOCTH OTKOCOB

CratucTuyeckue pacueTsl IJIOTUHBI BKIIFOYAKOT TPOBEPKY YCTOMYMBOCTH
BEPXHEr0 U HU30BOI'0 OTKOCOB, a TAKyK€ SKpaHa M €ro 3alluTHOro cios. Huxke npu-
BEJICHbI OCHOBHBIE MTOJIOKEHUS pacuyeTa YCTOMYUBOCTH OTKOCOB MJIOTHHBI.

[Ipu npoBepke yCTOMYMBOCTH HU30BOI'O OTKOCA MJIOTHUHBI, COTJIACHO
CHulI 02.06.05-84, HeoOX0IMMO paccMaTpUBATh CIASAYIOIINE CIyYau:

A/ niepBbIil pacueTHBIN cilydail (OCHOBHOM): B BepxHEM Obede HOpMalIbHbIN
MOJANOPHBIA YPOBEHb, B T€JIE TUIOTUHBI - YCTAaHABIMBAETCA (PUIIbTpALIUS: IPU HAIH-
YUU BOJIbl B HUKHEM Obede TIIyOrHY €€ MTPUHUMAIOT MaKCUMaIbHO BO3MOKHOM
npu HITY, Ho He 6onee 0,2H, rine H — BricoTa OTKOCA,

b/ BTOpOI1 pacueTHsIi cayyail (OCHOBHOM) pU OTKPBITHIX BojiocOOpax (6e3
3aTBOPOB): MOJMOPHBIN YPOBEHb HUKHETO Obedha OnpeIesIFOTCS MaKCUMaIbHbIM
pacxo/IoM, OTHOCUMBIM K OCHOBHBIM COYETAHHUE Harpy30K U BO3ACHCTBUH,

C/ TpeTuit pacueTHbIN cirydaii (0coObIi): B BepxHeM Obede — hopmupoBan-
HBIN MMOJNOPHBIN YPOBEHB BO/IBI, B HUKHEM Obede TIIyOrHY BOJBI MPUHUMAIOT MaK-
cuMalbHOM, cooTBeTcTBYrOIEH DITY.

[Ipu npoBepKe yCTOMYMBOCTH BEPXHETO OTKOCA B KAYECTBE OCHOBHOM
pacyeTHOM MPUHUMAIOT CXEMY, Koraa Hab01aeTCa MaKCUMaIbHO BO3MOKHOE
CHW)KEHHE YPOBHS BOABI B BojoxpaHmmiie oT HITY ¢ nanbosnbieir BO3MOKHOM



CKOPOCTBIO, IPU ATOM YUUTHIBAIOT (PUIIBTPALIMOHHBIE CUJIbl HEYCTaHOBUBILIEHCS
¢unbTpanuu. PaccMaTpuBaroT Tak)Ke pacueTHBIN CiIydail CTpOUTENBHOIO EPUO/A,
KOI'Jla BOJOXPaHWIMIIE €LIe HE HAllOJHEHO, YPOBEHb BOJIbI B BEpXHEM Obede
HaxXOJUTCS HAa CaMOil HU3KOM oTMeTKe, HO He Huxke 0,2H, rne / — BpicoTa 0TKOCa, a
YPOBEHBb TPYHTOBOM BOJIbI COOTBETCTBYET yCTaHOBUBIIEMYCs. B kauecTBe 0coO0ro
Cllydasi IIPH pacyeTe yCTOMUYUBOCTH BEPXHETO OTKOCA YUUTHIBAOT YCIOBUS, BO3HU-
KAIOIIUE MPYU MAaKCUMAJIbHO BO3MOKHOM CHM>)KEHUH YPOBHS BOJBI B BOJAOXPAHUIIH-
e oT PIIY ¢ HanbomnpIeil CKOPOCThIO MPH yueTe (UIBTPAMOHHBIX CHUJI HEyCTa-
HOBHBIICHCS (DUIBTPALIUU.
Pacders! yCTOMYMBOCTH OTKOCOB IPYHTOBBIX IUJIOTHH BCEX KJIACCOB ClIE-

JyeT BBIIOJHATH JJIs KPYTJIO LWIMHIPUYECKUX MMOBepxHOCcTer casura. [lpu Hanu-
YUU B OCHOBAHWH WJIM TEJI€ IUIOTHHBI OCIA0JICHHBIX 30H (MPOCIOEK TPyHTa ¢ OoJiee
HU3KUMU IIPOYHBIMHU CBOMCTBAMU, IIPHU OLIEHKE YCTOMYMBOCTH SKPaHA WU 3alUT-
HOTO CJIOS U T.JI.) paCu€Thl BBIIIOJIHAT AJI1 IPOU3BOJIbHBIX IOBEPXHOCTEN CIBUTA.

[Tpu ucnoap30BaHUM METOAA KPYTJIOLMIMHAPUYECKUX ITOBEPXHOCTEN CIBUTA
BBIIIOJIHAIOT CJIETYIOLIUE OCHOBHBIE OIEPALIUN.

1. Ctposr o0nacTh HaXOXKIAECHUSI LIEHTPOB MOBEPXHOCTEN CABUTA.

2. IIpoBOAAT KpYINIOUMIMHAPUYECKHE IIOBEPXHOCTH CIBUTA.

3. Beruucnasior 3HaueHus Ko3(pPUUUEeHTOB YCTOMYMBOCTH OTKOCA ISl MHO-
YKECTBa MMOBEPXHOCTEHN cABUTa MO (hopmyie

Kyem = RI'F,

rae R, F—paBHoaelcTBYIOIIME MOMEHTOB CUJI COIIPOTHBIICHHSI CIBUTY M aK-
TUBHBIX CHJI OTHOCUTEIBHO OCH TOBEPXHOCTH CABUTA.

4. OnpeaenstoT MUHUMAaJIbHOE 3HaUeHue KodpduiineHTa yctTouunBoCTH Kiin

5. JlenaroT BbIBOJ 00 YCTOMYMBOCTH OTKOCA U MPABUIIBHOCTU MPHUHSITOTO €T0

3AJI0OKCHUA. OTKOC CUHUTACTCA YCTOfIqHBBIM, cClIn
Kmin > KH K C/KM,

rae K,— kodppuimeHT Haae)KHOCTH TI0 OTBETCTBEHHOCTU coopyskenus; C,
— K03 GUIMEHT, 3aBUCSIINI OT COUYETAHUs HarPy30K M PABHBIN JJI1 OCHOBHOTO
couetanus—1,0; ais ocodoro coueranus — 0,9; nJis CTPOUTETHLHOTO TIEPHOIA —
0,95; K,—xoaddunment, paBusiii 0,95 npu ynpoIiieHHbIX MeToaax pacdera u 1,0
— TIPU YJIOBJIETBOPSIOIINX YCIOBUSIX PABHOBECHSI.

HaiinenHoe 3nauenue He nospkHO npeBbimath KyKe/Ky 6onee uem Ha 10%,
€CJIM 3TO HE 00YCIIOBIEHO OCOOEHHOCTSIMU COOPY>KEHHUS.

J{nst mocTpoeHust 00J1aCTU HAXOXKIAEHUS LIECHTPOB MOBEPXHOCTEH CIBUTA
MPEIOKEHO HECKOJIbKO MeTo10B. OiuH 13 HanboJiee npocThix MeTo B. B.
daneeBa, B KOTOPOM PEKOMEHAYETCS IIEHTPhI KPYTIOUINHAPUIECKUX TTOBEPXHO-
CTeH cIBUTa pacmojiaraTh B KPUBOJIMHEHHOM YETHIPEXyTrObHUKE, 00Pa30BaHHOM
CJIEAYIOIIMMU JTUHUSIMU, TPOBEACHHBIMU U3 CEPEINHBI OTKOCA: BEPTUKAIIBIO U TIPS-
MOW

oA yrioMm 85° K OTKOCY, a TaK¥Ke JBYMs IyraMu PaguyCcoB ONpeIeIIsieMbIE B
3aBUCHUMOCTH OT 3aJI0’KE€HHS OTKOCA.

OO6sacTh IEHTPOB MOBEPXHOCTEH CIBUTAa MOKHO TAK)KE CTPOUTH IO PEKO-
MenaauusMm B. B. Apucrosckoro wiu M. M. ['puiuna.

[ToBepXHOCTH CBUTa HA MONEPEYHOM MPOoQuUIe MIOTUHBI MPEICTABISIET CO-
001 Tyry OKpyXKHOCTH paauyca R, mpoBeneHHy0 TakuM 00pa3omM, 4TOObI OHA Tie-



pecekaiia rpe0eHb IIIOTUHBI U 3aXBaThiBalla YaCTh OCHOBaHUS. [Ipu 3TOM rpanuiia
KpUBOM CIBUTa HAa MOBEPXHOCTH OCHOBAHUSI OOBIYHO HE BBIXOJUT 3a npeaensl 2Hy,
BO BHEIIHIOIO CTOPOHY OT MOJOMIBBI 0TKOCA. [Ipy HECBA3HBIX IpyHTaX OCHOBAHUS U
TeJa MIOTUHBI KPUBYIO CIBUTA PEKOMEHYETCsl POBOAUTH BOJIM3H MOIOIIBBI OTKO-
ca.

3HadeHus k03P PUITMEHTa YCTOWIYMBOCTH OTKOCA JIsI HEKOTOPOUW KPHBOM
CIABUTA BBIYUCISIOT A1 1 M JUIMHBI INIOTUHBI B TAKOW MOCIEA0BATEIBHOCTH.

1. O6nacTp, OrpaHUYCHHYIO KPUBOI CIBUTA U BHELTHUM OYePTaHUEM TUIOTH-
HBI (MaccuB O0OpyIIeHH), pa30MBaIOT BEPTUKAIHLHBIMU MPSIMBIMU Ha OTCEKH IIUPH-
Hoti b. Tlpu pacuere «Bpy4uHytO» yI0O0HO BenmunHy b mpuHUMaTh paBHOii 0,1R,
LEHTpP HYJIEBOI0 OTCEKa pa3MenaTh MOl HEHTPOM KPHUBOW CIBUTA, & OCTaJIbHBIE OT-
CEKH HyMEPOBATh C MOJOKUTEIbHBIMU 3HAKAMU MPU PACIIOJI0KEHUH X BBEPX IO
OTKOCY U C OTPUIATEIbHBIMA — BHU3 K MMOJIOIIBE IJIOTUHBI, CYUTAs OT HYJIEBOTO.

2. JIns KaKI0ro OTCEKa BBIYMCIISIOT SIN o ¥ COS a, TJIe @ — YroJI HaKJIoHa
HOJI0MIBBI 0TCeKa K ropu3oHTy. [Ipu b = 0,1R 3nauenwme sinct = 0,1 T, rne T— mo-
PSAKOBBI HOMEP OTCEKA C yUYETOM €r0 3HAKa;

3. OnpenensroT cpeaHue BBICOTBI COCTAaBHBIX YacTed Ka)JA0ro OTCEKa,
VMCIOIIHNX Pa3InYHbIC TNIOTHOCTH: N — CJIOsi TpyHTa Tena IUIOTHHBI TIPU  ecTe-
CTBCHHOW BJIAXXHOCTH, Ny — CJI0s TpyHTA Tena IUIOTHHBI PH HACBIIIICHUN BOJIOM;
hs — cost rpyHTa OCHOBaHWMSI TPH HACHIIIICHUU BOJOW; Ng — ciiost Boztbl. B kave-
CTBE€ CPEIHUX BBICOT IPUHUMAIOT BBICOTHI YACTEH, 3aMEPEHHBIE IO YEPTEXKY B
cepenuHe orceka. [lpy HaiMyuu 1O KpasM MaccuBa OOpPYIIEHHUS HEMOJHBIX
OTCEKOB MX AKBHBaJICHTHAs cpeaHssa BoicoTa h =w /b, rie @ — tutomanpe Henol-
HOT'O OTCEKa, orpezaensaeMas rpaduueckH.

hy[hy| g

Puc.7.1 PacueTHbie cXeMbl yCTOMYMBOCTH HU30BOI'O OTKOCA:

a — [IpU OTCYTCTBUU APEHAXka; O — COCTAaBHbBIE YACTU OTCEKA; B — TP HAJIU-
YUU ApeHaxa; I — Ul pacdera ¢ npumeHeHnem JOBM.

4. BpIUMCIAIOT MJIOTHOCTh TPYHTA Ka)A0Tro cJios o (popmysiam



rn=0=-n)y.,.k

Vo =@=1)(7.... = 70)

73 =Q=n)(7., —70)

T7€ Y1, Y2, Y3 - INIOTHOCTh TPYHTA TeJa TUIOTHHBI TIPU €CTECTBEHHON BIKHOCTH U TIPH

HACBHIIIEHUH €r0 BOJION, a TAK)Ke IPyHTAa OCHOBAHUS IPU HACBHIILIEHUH BOJIOH; N — IOPHCTOCTH
rpyHTa; K — K03 UIUEHT, 3aBUCSIIMI OT BIAXKHOCTU IPyHTa (IIPU BIAYKHOCTH, PABHON
12...18%, k=1,12...1,18); Yo — IUIOTHOCTb BOABI; Yr.r., Yr.o. - YACIbHAs IUIOTHOCTh YACTHUI] TPyHTA
TeJla U OCHOBAHMS TUIOTHHBI.

OU3NKO-MEXaHUIECKUE XapaKTEPUCTUKU TPYHTOB CIIEyeT YCTAaHABINBATH
MO JIaHHBIM HATYPHBIX UCCIEAOBaHU, a MPU UX OTCYTCTBUU JJIS MPEABAPUTEIBHBIX
pacueToB — NpUHUMATH 110 Tabuie 7.1.

5. OnpenenstoT NpUBEACHHbIE BHICOTHI OTCEKOB

hnp =h +hy, Ly, +hyly, + oyl y

rie ho — riryOuHa CIIost BOBI HAJl OTCEKOM.

7.1 OcpenHeHHbIE 3HaYeHUsT (PU3UKO-MEXAaHNYECKUX XapaKTEPUCTUK TPYHTOB

I'pynt Vnensnas | [lopucrocts | Y aenbHOE CLIETUIEHHE Yroi1 BHYTpEHHETO
IIOTHOCTD rpyHTa, klla TPEHMUs, TPal.
YaCTHII, €CTECTBEH- HACBIIEH- | €CTECTBEH- HaCbI-
/M3 HOH BJIaK- | HOrO BOJOW| HOM BiaXk- | IIEHHOI'O
HOCTH HOCTU BOJIOM
I'muna 2,74 0,35...0,5 | 3,0...6,0 |2,0...3,5| 20...26 12...16
0
CyrnuHok 2,71 0,35...0,4 | 2,0...4,0 1,5...3, 21...27 15...20
5
Cynech 2,70 0,30...0.4 | 0,5...1,3 |00,3...0, | 25...30 | 20...23
5 5
ITecoxk:
MIBIJIEBATHIN 2,70 0,38...04 | 0,2...06 |0,2...06 | 26...32 | 24...30
4
MEJIKHAH 2,66 0,38...04 | 0,2...04 0,2...,4 28...32 | 27...32
3
CpeaHuii 2,66 0,35...04 | 0,1...0,2 |0,1...0,2 | 35...38 | 34...37
1
KPYIHBIA U 2,66 0,35...0,4 0,1 0,1 38...40 | 35...38
rpaBeu- 1
CTBIN

YcraHaBauBaKOT CUJIYy TPCHHUSA, BOSHUKAIOIIYIO Ha ITOJ0IBC BCCIO MAaCCUBA

06py1HeHI/I$I, CYMMHUPY: COOTBECTCTBYHOIIUEC CUJIBI 110 OTCCKAM,

F=by,> h,cosa-tgp
YTroa BHYTPEHHEr0 TPEHUS (P 3aBUCUT OT BUAA TPYHTA U €r0 BIAXXHOCTH B
30HE KPUBOM CIBUTA, TPU OTCYTCTBUHU (DAKTUUECKUX JAHHBIX €r0 MPUHUMAIOT TI0
Tabnuie 3HadeHue ¢ OyJeT MOCTOSHHBIM Ha MPOTSKEHUH KaX0W COCTaBHOM Ya-
CTH KPUBOW CIBUTA, MPOXOASIIECH B TPYHTE TeJa IUIOTUHBI BBILIE KPUBOM AECIpec-
CUHU— (0, B TPYHTE T€JIa IVIOTUHBI HAYKE KPUBOU AEMPECCUU — (2; B OCHOBAHUU
IJIOTUHBI — (3.



[Toto6HBIM ke 00pa30M BBIUUCISIOT KacaTeIbHYIO COCTABIIIOINIYIO BECa
MaccuBa OOpyIICHUS
T =by, > h, sina
Cuity CIeTUIeHHs, BO3HUKAIOIIYIO Ha ITOIOIIBE MacCHBa OOPYIIICHHUs, OIpe-
JEJSIOT TI0 popMyIie
S=cl +c)l, +cil;,
rac CI, Cz, C3— YACIBHBIC CUCIUVICHUSA I'PYHTA TCJ1a IIJIOTUHBI IIPU €CTECTBEHHOH BIIA)KHO-

CTH ¥ IIPU HACBILICHUH BOJIOM, @ TAKIKE IPYHTA OCHOBAHUS, HACKIIICHHOTO BOJOH I, I2, I3 — mom-
HBI YT KPUBOM CABUTa, COOTBETCTBYIOLIMX YICIbHBIM CLEIUICHHSM Ci, C2, C3, BBIYUCISIEMBIE 110

dbopmye
| = 22RB1360°

rae [ — ueHTpaybHBIA yron (Tpan) KpYrJIONMIHMHIPUYECKOH IMOBEPXHOCTU CIBUTA,
onuparomuiics Ha ayry .

OUIbTPAIMOHHYIO CUITY YUYUTHIBAIOT Kak 00beMHY10. [Ipu oTcyTcTBUM Npe-
HaXxka
@D = Qly,

rae Q=bY (h,+h;) - mnomane durypst MEBDK; | = Ay/Ax - cpennmii rpa-
JTUEHT QUIBTPAILIMOHHOTO MTOTOKA; Ay - TIaJIeHUE ACTPECCUOHHON KPUBOI B Ipeie-
Jax MaccuBa OOPYILIEHUU; AX - pACCTOSIHUE, HA KOTOPOM MPOU3O0ILIO MaICHUE Je-
IIPECCUOHHOM KPUBOU Ha Ay .

JI71s1 IpeHUPOBaHHBIX TUIOTUH ONPENENSIOT JBE COCTABISIOIME (QUIbTPaLIH-
OHHOM cuiibl. [lepByro u3 HUX @1 BBIYUCIISIIOT IO OPMYJIE BBIIIE, TOIBKO TUIONIAb
Q B 9TOM clydae paBHa miomanu gurypsl MPP K, To ecTh 10 apeHaxa. BTopyio
COCTABJISIFOILYI0, UMEIOIIYI0 BEPTUKAJIBLHOE HAMPABICHUE, TPUOINKEHHO MOKHO
HAWTH CIEIYIONUM 00pa3oM:

D, = Q,l,y, = Q,H,y, /(B-1,), rne Q,- miomans purypst PBDP".

Boruucnstor 3Hauenue ko3 uimenTa ycrToiuMBOCTH OTKOCA

K., =(F+S)(T+®,IR),

rjae I — mievdo GUIbTPaIlMOHHON CUJIbI, PABHOE PACCTOSHUIO OT IIEHTPa KpH-
BOW CBHUra JI0 LEHTPA TSKECTH TIomaaun {2, KOTOPOE U3MEPSIOT IO YEPTEKY.

JI71st IIOTHH ¢ ipeHakeM GopMyiia UMEET BU]T

K., =(F+S)T +@r/R+d,r,/R), Ta€ 1 ¥ 2 — I71I€9H PUIBTPALUMOHHBIX CUIT

CDl 51 q)z.

3HadyeHue KodPphuireHTa yCTOMUUBOCTH OTKOCA CIIEAYET ONPEACIsITh s
JECSATKOB KPUBBIX CABUTA, IOATOMY PAacyUeThI 11€1€CO00pa3HO BHINOJIHATh HA DBM.
[Tonck KpUBOW ¢ MUHMMAJIbHBIM 3HAYEHUEM OCYIECTBISIOT METOAOM MOCIIEI0BA-
TeJIBHBIX IPUOIMKEHUH. [ TpeABapUTENbHO BEIOPAHHBIX PABHOMEPHO PACIIONO-
#eHHbIX 10... 15 neHTpoB KpUBBIX CABUTA ONPEAEIAIOT 3HaueHus Kyq,. B nanpHen-
1IEM LIEHTPbI KPUBBIX CABUra HA3HAYAIOT B OKPECTHOCTHU LIEHTPA C HAUMEHBIIUM U3
HaWJICHHBIX 3HAYeHUW. J[aHHBIN ITpoLeCC MOBTOPSIOT A0 HAXOXKAECHUS LEHTPA C MHU-
HUMAaJILHO BO3MOXKHBIM 3HaUCHHEM KO3(PPUITMEeHTa yCTOWYMBOCTH OTKOCA. Xapak-
TEp PACCMOTPEHHOT'0 MpoIEcca MOMCKA CBUAECTENBCTBYET O 11€JIECO00Pa3HOCTH
JIMAoroBoro pexuma GyHkuruoHupoanus BM.

[Ipu ncnonp3oBanun 9BM 15151 BBIYKCIIEHNS] MHOKECTBA 3HAYEHNU OTBEYA-
IOLUX PA3JIMYHBIM KPUBBIM CIBUTA, yIOOHO BBECTH MOCTOSIHHBIE OCH KOOPIMHAT.



Hywmeparusi 0OTKOCOB IIpH 3TOM HaYMHAETCsI OT OCH OpJUHAT. YTOJ HaKJIOHA T0-
JIOIIBBI J-TO OTCEKA K TOPU30HTY OINPEIEIISIOT 1o (hopMyJie
a; = aresin[(x, — (j—Db)/R],

rie X — abcrucca 1neHTpa KpuBOi CIBUTA.

Y CTOWYMBOCTD OTKOCOB KaMEHHO-HAOPOCHBIX TUIOTHH MTPUOJIMKCHHO MOKHO
OILICHUTH 10 opMyIIe:

K,,=t9¢/tga,

TJIC o - YTOJI OTKOCA IUIOTUHBI, @ - CPSIHHUNA yroJI BHYTPEHHETO TPEHUS Ka-
MEHHOM HaOpPOCKH.

Pacdet ycTOHYMBOCTH OTKOCOB KAMEHHO-3EMJISIHBIX TUIOTHH BBITTOJIHSIOT
aHAJIOTUYHO PACCMOTPEHHOMY PacueTy OTKOCOB 3eMIISTHBIX TUIOTHH.

by, > h, cosatgp+ ) cl
by > h,,sina +Ql I;

K

yem

, TAC KyCT = Kmin

8. O01mme Mo/10KeHUsI NPOEKTUPOBAHHUS
BOJOCOPOCHBIX COOPYKeHMH

BonocOpocHble cOOpYyKEeHHSI PU MIYXHUX IJIOTHHAX 00€CTIEUYnBaIOT cOPOC
MaBOJAKOBBIX BOJ. OHM MOTYT BXOJAUTH WJIM HE BXOJIUTH B COCTaB HAMIOPHOTO (hpOH-
Ta TUApoy3na. Jlo Hauana MpOeKTUPOBAHUS PEKOMEHYETCS O3HAKOMUTBCS C UMeE-
IOLUIUMUCS MyOJIMKALMSIMU 110 POEKTUPOBAHUIO U SKCIUTyaTallud BOAOCOPOCHBIX
coopyxeHuid. Cpey 00JIBIIET0 KOJUYECTBA OMYOJIMKOBAHHBIX Y4eOHO-
METOJMYECKUX pabOT B KAU€CTBE OCHOBHBIX PEKOMEHTYETCH.

[Tpu npoekTHpoBaHUH BOJOCOPOCHBIX COOPYKEHHIM HEOOXOJMMO PEIINTh
CJIEYIOIME 3aJJa4l: B COOTBETCTBUU C KJIACCOM BOJIOHAIIOPHOT'O COOPYKEHHUSI
OIPEAETUTh PACUETHYIO BEPOATHOCTh cOpOca pacxoja; ruApoJIOrHyecKUMU U BO-
JIOXO3STUCTBEHHBIMU pPacueTaMH YCTAaHOBHUTH 3HAUEHUS paCYETHOT'O COPOCHOTO pac-
X0/1a; HAMETUTh HECKOJIBKO KOHKYPHUPYIOIINX BaPHAHTOB BOJIOCOPOCHBIX COOPYXKe-
HUM. BKIIIOYaronmx pa3Hble TUIbI COOPYKEHHUM U pa3IMyHble TPacchl BOJocOpoc-
HOTO TPaKTa; YCTAHOBUTH OCHOBHBIE pa3Mephbl COOPYKEHUS 0 KKIOMY M3 Hame-
YEHHBIX BAPUAHTOB; ONPECITUTh MECTOTOIOKECHHS U Pa3Mephl OTIEIBHBIX COOPY-
XKEHHH ¢ y4eToM penbeda MECTHOCTH U T€OJIOTMUECKUX YCIOBUM; €r0 KOHCTPYHPO-
BaHUE; M0 KaXJA0MY U3 BIOPAHHBIX BAPUAHTOB BBINOJIHUTH YTOYHSIOLINE U OKOH-
YyaTeabHbIe IPOEKTHBIE MPOPAOOTKHU, BKIIFOUASI CMETHO-(DMHAHCOBBIE PAaCUYEThl; IO
pe3yIbTaTOM TEXHUKO-3KOHOMUYECKOTO CPAaBHEHUSI BAPUAHTOB BbIOPATh OCHOBHOM
BapuaHT BojocOpoca.

8.1 PacueTHble pacxoabl BOJI0OCOPOCOB.

B cootBercTBUU ¢ n3meHenusmu, BHeceHHbIE [ occtpoem CCCP B CHull
2.06.01-86 npu MpOEKTUPOBAHUH MOCTOSTHHBIX PEUHBIX TUAPOTEXHUYECKUX COOPY-
JKEHUH, paCUETHbIE MAKCUMAJIbHBIE pacxoAbl BoAbl onpeaenstoT no CHull 2.01.14-
83 ¢ yCTaHOBJIEHUEM HX €KETOJHON BEPOSITHOCTH NMPEBBIIICHUS B 3aBUCUMOCTH OT
KJIacca COOPYKEHUI JIJIsl OCHOBHOTO U TOBEPOYHOT'O CIIy4aeB COTIACHO TAOJMIIE.



PacueTHbIil pacxoja BOJIbI peKOMEHAYETCS ONPEALIIATh C yUeTOM TpaHchop-
Malliy 4acTH 00beMa NMaBoKa B BOJOXPaHWIHILIE.

[Ipu onpenenennn pazMepoB BoA0cOpoca HEOOXOAUMO PYKOBOJICTBOBATHCS
CHulI 2.06.01-81 ¢ yuyeTom m3meHeHuii, BHECEHHBIX B Hero ['occtpoem CCCP.
Tun, 4ucno u pa3Mepbl NOMEPEYHOr0 CEUEHUS BOJJOCOPOCHBIX COOPYKEHUM Ceny-
€T BBIOMpATh UCXO/S U3 MPOITYCKa pacye€THOTO PacxXo/1a BOJBI I OCHOBHOI'O CITy-
qas.

[Ipu onpenenennu pazMepoB BOAOCOPOCA YUUTHIBAIOT, UTO MPOITYCK pacyeT-
HOTO Pacxo/a BOJABI AJIi OCHOBHOT'O PacueTHOTO CIyvas JO0JDKEH ObITh 00ECIeUeH.
Kak npaBusio, npu HopMaabHOM HOJAMIOPHOM YPOBHE BEpXHEro Obeda uepes dKc-
IUTyaTallMOHHBIE PErYJIUpPYyEMbIE BOAOCOPOCHI C IOPOTOM, Pa3MEIICHHBIM HUXKE OT-
metku HITY; uepes Bce Typounsl I'9C; uepes Bce Apyrue BOJOCIYCKHBIE COOPYIKE-
HUS IPU HOPMAJIBHBIX YCIIOBUSIX MX SKCIUTyaTalluu.

IIpomyck pacxoaa Impu OTMETKAaX YPOBHEMN BOAbI, OTIMUHBIX OT HITY, nomyc-
KalOTCsl [IPH COOTBETCTBYIOLIEM OOOCHOBAHUH.

IloBepoYHBIii Cityyal IIpeayCcMaTPUBAET MPOITYCK pacXo40B BCEMU BOAOIPO-
MYCKHBIMU U BOJI03a00PHBIMU COOPYKEHUSIMU TUAPOY3Ja. B ToM uncie u pezeps-
HBIMU BOJOCOpOCaMHU MPH JIOIYCTUMOM B OCOOBIX YCIIOBHSIX YPOBHE BOJIbl. B aTOM
cilydae Jonyckaercs aedopmali pycia i Jaxe 4aCTUYHOE pa3pylIeHUe 0TI b-
HBIX YacTeil BCHOMOTaTEeIbHBIX COOPYKEHUN 0€3 MOTepH UX O0IIel YCTOMYUBOCTH.

8.2 BriOop BapuanTa BogocOpoca.

OpauH 13 HanboJee OTBETCTBEHHBIX BOITPOCOB MPOEKTUPOBAHUS, BBI3bIBAIO-
X HauOOJIbILIKE 3aTPyAHEHHUS], - BHIOOpP BapUaHTa U3 YUCJIa KOHKYPUPYIOIIHX.
Kax b1 13 HaMeyaeMbIX BAPUAHTOB JI0JKEH OCHOBBIBATHCS HA YUETE IPUPOIAHBIX,
TUAPOJIOTHYECKUX U UHKEHEPHO-TEOJOTHUECKUX YCIOBUM palilOHAa CTPOUTEILCTBA,

Tabmuma 8.1
Pacuyer- Knaccel coopyxenus
HBIE CIIy4yau I 1 Il \Y
OcHOB- 0,1 1,0 3.0 5.0
HOU
IToge- 0,01* 0.1 0.5 1.0
pOYHBIN

* C yuetom nonpaBku mo CHull 2.01.14-83
a TaK)Ke SKCIUTyaTal[iH POEKTUPYEMBIX COOPY KEHHIA.

OnTuMaIbHBIM BapUAHT MOXKET OBITh IPUHST Ha OCHOBE TEXHHUKO-
SKOHOMHUYECKOTO CPABHEHHUS PA3IMYHLIX BAPUAHTOB. IIpH TEXHUKO-
SKOHOMHUYECKOM COIOCTABIICHUH BAPUAHTOB BOJOCOPOCOB HEOOXOIUMO YUUTHIBATE
CTOMMOCTB HE TOJIEKO COOCTBEHHO BOIOCOPOCA, HO U MPUMBIKAIONIEH K HEMY YacTh
IUIOTUHEL. [ YMEHBIIEHUS! CTOMMOCTH BOIOCOPOCHBIX COOPYKEHHI PEKOMEHTY-
€TCsl pacCMaTpUBATh BO3MOKHOCTh YCTPOMCTBA B COCTABE BOJOXPAHMIIMIIHEIX Y3-
JIOB PE3€PBHBIX BOJAOCOPOCOB C Pa3MBIBHEIMHM I'PYHTOBBIMU BCTaBKaMH. Takue BO-
J0COPOCHI MOBBILIAIOT HAZEKHOCTH PA0OTEI COOPYKEHUS IIPH IPOITYCKE PACXOI0B




peaKoi MOBTOPSIEMOCTH U OJHOBPEMEHHO CHHXKAIOT CTOMMOCTb CTPOUTENILCTBA U
HKCILTyaTal BOJIOCOPOCOB.

[Ipu BEIOOpE BapuaHTa PEryIMPYEMOTO WM HEPETYIUPYEeMOro BojgocOpoca
PEKOMEHTyeTCsl YYUTHIBATh CJIEAYIOLIEe:

- HEperyJIUpyeMble OTKPBITbIE BOJOCOPOCHI Yallle BCETO SKOHOMUYECKH 1IeTie-
coobpasHbl pu pacxozgax Menee 100...200 m3/c, ycTpoiicTBe IIIOTHH Maoi Mpo-
TSHPKEHHOCTH M CPABHUTENIBHO OOJBIINX 00beMax TpaHCHOpPMAIIMK TaBOJIKOBOIO
pacxona mexay otMmetkamu HITY u OITY;

- aBTOMAaTUYECKHE BOAOCOPOCHI HE TPEOYIOT MOCTOSIHHOTO JEKYPCTBa 00-
CITY’KMBAIOIIETO TMepCcoHaa, 00€CIeunBaroiero padboTy MoaApeMHOTO 000pyI0Ba-
HUS 3aTBOPOB, UYTO OCOOCHHO BXKHO B PailOHAX C BHE3AMHBIMH U 3HAYUTEILHBIMU
MaBOJIKaMU; TAKOE JIKYPCTBO TPYAHO OPTaHM30BATh HA MaJIbIX U YAAJICHHBIX OT
HAaCEJICHHBIX MECT OOBEKTax;

- peryaupyembie BOJ0COPOCHI TTO3BOJISIOT MOIIEPKUBATH PACUETHBIN TOI-
MOPHBIM YPOBEHb BOJIbI B BOJIOXPAHWIMIIE U MOTYT 00€CTIEUUTh COPOC MaBOAKOBBIX
pacxo1oB 6e3 (hOpCUPOBKH YPOBHEH, TO €CTh 0€3 JOMOJTHUTEIBHOTO 3aTOIUICHUS
MpUJIeTalolel TeppuTOpun; Takue Bogocopockl Ha 10...15 % nemienne Heperynu-
PYEMBIX;

- HEperyJIUpyeMbIe BOJOCOPOCHI TPEOYIOT yCTpOHCTBa 00Jiee BHICOKUX TIIIO-
THUH, HO MOTYT UMETh MEHBIIINE Pa3MEPhI B CBS3U C YMEHBIIIEHUEM BCIIE/ICTBUE
TpaHchOpMaIK PACYETHBIX TABOJAKOBBIX PACXOIOB.

Br100op Tpacchl BOZOCOPOCHOTO TPaKTA. THI, KOHCTPYKIIHUS, @ B KOHEYHOM
UTOT€ U CTOMMOCTh BOAOCOpPOCA 3aBUCAT OT MOJIOKEHUSI TPACCHI BOJIOCOPOCHOTO
TpakTa. [Ipu BeIOOpE Tpacchl peKOMEHYETCSl YUUTHIBATh CIAEAYIONINE COO0Opake-
HUS:

- OCh BOJJOCOPOCHOTI0 TpaKTa 11eJ1eCO00pa3HO TPacCUpOBaTh 1Mo Oeperam Bo-
JIOTOKA U 10 BO3MOKHOCTH MEPICHANKYISIPHO TOPU3OHTAIISM;

- Tpacc BoJocOpoca JOJKHA ObITh 10 BO3MOKHOCTH MPSIMOJIMHEIHOMN 1
MMETh MUHUMAJIBHO BO3MOXHYIO MPOTSKEHHOCTb;

- B CJIy4ae KPUBOJIMHEIHOM Tpacchl BOJ0COpoca HEOOXO0IUMO MPETyCMOT-
pETh CIenuaibHble KOHCTPYKTUBHBIE MeporpusiThsi. O0ecneunBarone yCTonuu-
BOCTb COOPY’KE€HHS HA TOBOPOTAX;

- B CJly4yae HeJ0CTaTOYHOU MPOYHOCTH rpyHTOB. Crararomux 0epera BoJ0To-
Ka, IPU COOTBETCTBYIOIIEM 0OOCHOBAHUM JIOTYCKAETCSl TPACCHUPOBATH BOJOCOPOCHI
B TIpeJieliax Tuiey WM Tella TUIOTHUHBI;

- TIPU TPACCUPOBKE BOJOCOPOCHOTO TpaKTa MPEyCMaTPUBAIOT yIAJIICHUE €T0,
a 0COOCHHO BXOJIHOM YacTH, OT IJIOTUHBI BO M30€KaHNUE HEXKEJIaTeIbHOTO BO3/EH-
CTBUSI Ha HEE MOTOKA; MPU 3TOM HEOOXOIMMO 00ECTIEYUTh PAaBHOMEPHBIN MOIX0/T
MOTOKA K OTBEPCTHUSIM BOJIOCOpOCa U 0€30MaCHBIN 1JIs INIOTUHBI OTBOJI €T0 B HUXK-
HeM Obede.

[Ipu MpOEKTUPOBAHUM JaKE OJTHOTO THUIIA BOJOCOpPOCA PEKOMEHTYETCS
paccMaTpUBaTh HECKOJIBKO BO3MOKHBIX BAPUAHTOB €T0 Pa3MEILICHHUS.

8.3 KoHcTpyKIMH BOA0COPOCHBIX COOPY KEeHUIH

OTkpbITHIE BOA0COPOCHI. Cpenu BOTOCOPOCHBIX COOPYKEHUH, yCTpanBae-
MBIX IIPH HU3KOHAIIOPHBIX I'PYHTOBLIX IIJIOTUHAX, HIMPOKOC PACIIPOCTPAHCHHUC I10-



JY4YWIN OTKPBITBIE PETYJINPYEMBIE U HEPETYIUpYEMble BoocOpockl. VX oTianyaer
IPOCTOTA U KOHCTPYKTUBHBIE OCOOEHHOCTH, ITO3BOJISIFOIINE MAaKCUMAJIBHO UCIIOJIb-
30BaTh YCJIOBHSI MECTHOCTH U TMAPOY3JIA B LIEJIOM.

OTKpBITHIE peryjupyemMbie BOA0cOpockl. [103BOISAIOT NPOMyCKaTh 3HAYU-
TEJbHBIE PACXO/Ibl IPU MaJION (POPCUPOBKE YPOBHEN BOJBI M BOJOXPAHUIIUILIE;
cpabaThIBaTh BOAOXPAHWINILE B CPABHUTEIBHO MAJIbIE POMEKYTKH BPEMEHH; aB-
TOMAaTHU3UPOBATH MPOLECC ITPOIYCKA IMABOJKOBBIX U CAHUTAPHBIX PACXOJI0B.

[IpumMeHeHne uX OrpaHUYMBAETCS HEOOXOAUMOCTHIO TOCTOSIHHOIO MPUCYT-
CTBHS Ha TUAPOY3JIE 0OCITY>KMBAIOIIETO IIEPCOHAA; HEAOCTATOYHOM YPOBHE
HA/IC)KHOCTHU aBTOMATHU3AIMH YIPaBICHUS UX Pa00OTOMN, OMTACHOCTHIO 3aKJIMHUBAHUE
3aTOPOB MPU CEUCMHUYECKHUX BO3ACUCTBUX. [IpH MPOEKTUPOBAHUY PETYIUPYEMBIX
BOJI0COPOCOB HEOOXOAUMO IMPeyCMaTPUBATh COOPYKEHUS 110 3aLUTE OT JbJa U
IUIaBAOIIKX Tell. [Ipy KOHCTPYMPOBAHUM TaKUX YCTPOKCTB PEKOMEHYETCsI HC-
nosib3oBath TII 820-87 .BapuaHThl OTKPBITHIX PETYIUPYEMBIX BOJIOCOPOCOB Ha

pacuetHbie pacxonsl 20...50 M3 /c npu nepenajax S...15 m.

CoopyXeHHs COCTOAT U3 BXOAHOTO OT'0JIOBKA YJIOKEHHOTO Ha CBAHOE WIIN
TPYHTOBOE OCHOBAHHME M KOHIIEBOU muiomaaku. [anenrue sHeprum cOpoCHOro NoTo-
Ka MPOMCXOAUT B BOPOHKE pa3mbiBa. Eciu HET yciioBUil AJis1 yCTpOHCTBA KOHCOJIb-
HOTO niepenaa. [IpumenstoT racutenu B BUe BoI0OOMHBIX KoJioaieB. [Ipu BeiOope
BapUaHTa TacUTeNIel yUYUTHIBAIOT, YTO YCTPOUCTBO UX SKOHOMUYECKH 0OOCHOBAHO

npu pacxonax 6osee 50 M 3/c IPH MPOUYHBIX PAaBHBIX ycIoBHsX. COPOCHBIE Pacxo-
JIbl Ha TAKUX COOPYKEHUSIX PETYIUPYIOT IMIIIOCKUMHU METANINY€CKUMU 3aTBOPaMHU.
OO00py10BaHHBIMU MOABEMHHUKAMU C PYYHBIM WJIM DJIEKTPUUECKUM ITPUBOJIOM

8.4 OTKpbITHIE HeperyJaupyemMblie BoA0COPOCHI

ObecneynBaOT aBTOMAaTUYECKUI COPOC Pacxo/10B PU MOBBILIEHUH HOP-
MaJIbHOT'O MOJIMOPHOTO YPOBHSI BOJIbI B BojoXpaHmwiuile. B obmeM cirydan B coctaB
TaKUX BOJOCOPOCOB BKJIIOYAIOT MOJBOASAIIMI U OTBOISALINI KaHAJIbI, TOJIOBHOE U
compsirarolee coopyxenust. Takue Bo1ocOpOChl 5JKOHOMUYHBI, IPOCTHI B YCTPOH-
CTBE U 3KcIuTyatanuu. Ho TpeOyroT dhopcupoBku ypoBHEH B Bogoxpanwuie. Jis
YCTPaHEHHE YKa3aHHOTO HEJAO0CTaTKa MPUOEraroT K CO3JaHUI0 Pa3BUTONW BOJONPH-
€MHO yacTu. YTO B HEKOTOPBIX CIy4asix TPYAHO OCYIECTBUMO WM TpeOyeT 3Ha-
YUTENbHBIX 3aTpaT. MIMeronmecss KOHCTPYKTUBHBIE PEHIEHUSI TAKUX BOJAOCOPOCOB B
OCHOBHOM Pa3U4ar0TCs 0 KOHCTPYKLIHUU BOJOTIPUEMHON YAaCTH WJIM BXOJAHOTO
OroJiIoBKa. BeiensitoT coopykeHusi ¢ 00KOBBIM U ()POHTATIBHBIM 3200poM Bobl. C
KPUBOJMHENHBIMHU, TOJTUTOHATBHBIMH, KOBIIOBBIMU M TPAHILIEHHBIMU BXOJHBIMU
orosioBkamu. Haubonee 3(heKTUBHO MPpUMEHEHHE TaKMX BOJOCOPOCOB B BOJIO-
XpaHWIMILAX Majioi muprHbl. BogocOpock! ¢ 0orosioBKaMu B BUJIE MOJIUTOHAIBHBIX
BOJIOCJIMBOB MEPCIEKTUBHBI B INMPOKUX BOJOXPAHWIMILAX C MEJIKOBOIHOM MOM-
MOM.

[Tpu HeGONBIIMX pacXoJax U B YCIOBUSIX, AOMYCKAIOIINX BOPOHKU Pa3MbIBa
B HIKHEM Obede, conpspkeHne 6re(hoB Ha OOJBITUHCTBE JACHCTBYIONINX BOIOCOPO-
COB OCYIIECTBIJICHO MO TUITY OTOPOLIEHHON CTPYH.

J1loOUTbCSl yMEHBIIEHHUS BBICOTBI €10 (POPCUPOBKU MOKHO, IPUMEHEHUS
OT'0JIOBKM KPUBOJIMHEMHOTO OYePTaHUS WU TOJUTOHANIbHBIE BOIOCIHUBBL. CTOU-



MOCTb CTPOUTEIBCTBA COOPYKEHUI TaHHBIX TUIOB MPHU OJUHAKOBBIX YCIOBUSAX
NPUMEPHO OJIMHAKOBA. TeXHUYECKHEe pelIeHus] TaKUX BOJ0COPOCOB pa3paboTaHbI

VYkprumnpoBoxo3om Ha pacxojsl ot 100 1o 400 m3/¢ u nepenaasl 016 1012 M.

OroJioBKH C MOJIMTOHAJBHBIMUA U KPUBOJIMHEWHBIMU BOJIOCIUBAMU MOTYT
OBITh PACIOJIOKEHBI B TIOOO0M YacTH MJIIOTUHBI, HO Jy4IIni 3¢ (GeKT JocTUraercs Ha
BOJ0COPOCAX C BBIIBUHYTHIMHU B BOJAOXPAHWINILE OTOJIOBKAMHU.

Ha BogoxpaHuiuinax ¢ KpyThIMH U BBICOKUMH O€peramu, rie HeJlIomycTuma
3HauuTeNIbHasA (POPCUPOBKA YPOBHEHN, IKOHOMUYHBI OOKOBBIE TpaHILIEHHbIE BOJIO-
copocel. OHU pabOTaIOT B aBTOMATUYECKOM PEKUME, 00ECIIEUNBAIOT TOYHOE PEry-
JupoBaHue ypoBHeil. OJIHaKO MaJible YIEIbHBIE PACXOIbl BOJBI TPEOYIOT CO3AaHUS
MPOTSHKEHHOT'O BOJOCIUMBHOIO (ppoHTa. B npakTHke ruApOTEXHUUECKOTO CTPOU-
TEJIbCTBA MOJIYYUIN PACIPOCTPAHEHUE HEKOTOPBIE KOHCTPYKTHUBHBIEC PEILICHUS
TPAHILIEHUHBIX OTOJIOBKOB.

Pacuer TpaHieiiHoro BogocOpoca. IT0 COOPYKEHHUE COCTOUT M3 BOJOCIUBA
C IIMPOKAM IOPOTOM WIJIM BOJIOCIHMBA MPAKTUYECKOTO MPOoduiia, BOIOCOPOCHOU
TpaHIIEW U OTBOJAHOTO KaHaa.

[Topor BopocnuBa pacnosaratotr Ha otMetke HITY Brons 6epera BogoxpaHu-
muma Ha pacctosanu 20 — 40,0 m ot utotnHsl. Hanop Ha mopore Bogocnusa npu-
HUMAIOT B ipenenax H =0,75+1,0 m.

['unpaBnudeckuid pacueT TPaHIIEHHOTO BOJOCOpOcCa CBOAUTCS K OMpesese-
HUIO JJIMHBI BOJOCIMBHOTO TMopora L U mocTpoeHuio KpUBOW CBOOOIHOM MOBEPX-
HOCTH BOJbI TIO TPUOJIMKEHHOMY MeEToAay, npesioxkeHHomy mpod. E. A. 3ama-
puHbIM. Pacuer cineayeT BBINOIHATH Mpu mporrycke pacxoaoB Q; 0,5 Q u 0,25 Q.

JUIMHY BOAOCIMBHOTO MOPOTa ONPENENSIOT 1o (OopMyJie HEMOATOIIIEHHOTO
WJIU TOJTOIVIEHHOTO BOJOCIIHBA B 3aBUCUMOCTH OT XapakTepa CONPSKEHUS OTOKa
B HIDKHEM Obede.

Ecim h, >nH,, To BOOOCIMB MOATOIJICHHBIH, e€ciu h <nH, TO BOJOCIUB
HETOATOIUICHHBIH, e Ny — MPEeBBIIICHNE YPOBHS BOJBI HIXKHETO Obedha HaJl opo-
rOM BOJIOCJHBA, M; 7 — KOI(DPUIIMEHT MOATOIUICHUS, TpuUHUMaeMbiii ot 0,75
1o (0,83+0,87);

[Ipy HEMOATOIJIEHHOM BOJOCIIUBE JUIMHY BOJOCIMBHOIO TIOPOTa BHIYUCISIIOT
o gopmyiie

- Q
m\/ﬁHyz

rae L — mimHa BoJoCIMBHOrO mopora, M; Q - pacxos, coOpackiBaeMblii uepes
TpaHniuero, M%/c; m — xod>pULIUEHT pacxona, IPUHUMAEMBII MPUOIMKEHHO PaB-
HbIM 0,36; H — HaIop Ha MOpore BOJIOCIMBA, M.

[Ipy TOATOTUIGHHOM BOJOCIIMBE JIJIMHY BOJOCIMBHOTO TOPOTa HAXOMSAT IIO

bopmyie
L= 2
o2z

rae ¢ — ko3dduument ckopoctr; h — riryOuHa BOJBI Ha MOPOTe BOJOCTHBA

B KOHIIC BXOJIHOTO ydYacTKa (TIyOWMHA MOJATOIUICHUS), M; Z — Pa3HOCTh YPOBHEH
BOJIBI [IEPE]I IOPOrOM M HA MOPOre BOJOCIINBA, M.
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8.1 PacueTHas cxema BOJIOCOPOCHOM TpaHIIIEH.
['myOuHy BOABI MOKHO MPHUHSTH h=H —Zz, 00Jiee TOUHO MOXKHO OINPEAEINUTh
0 METOANKE, peKOMeHAyeMOol « TeXHUUECKUMH YCITOBUSIMU U HOPMaMU MPOEKTH-
poBaHusl rujipoTexHudecknux CoopyKeHUN».
Pa3HocTh ypoBHEH BOABI Mepei MOPOTOM M Ha MOPOre BOAOCIMBA MOXKHO

HAWTU U3 3aBUCUMOCTH
vV =¢,29z

['myOMHY HAMOJHEHUS U CPEIHUE YKIIOHBI HA OTAENbHBIX y4acTKaxX TPaHIIEH
ONpENEIAIOT, 3anaBasich LIIupuHON TpaHIIEn MO JHY U CPEIHEU CKOPOCTBIO Tede-
HUSI BOJIBL.

8.5 Pacuer Bogocopoca.

Ha HHU3KOHAIIOPHBIX T'MAPOY3JIaX 3aKPbITHIC BO,Z[OC6pOCI>I IMPUMCHALIOT B OC-

HOBHOM JUUISl TIPOITYCKA PACcX0I0B, He mpesbimaromtux 50...100 v 3/c. Cpean Taknx
BOJIOCOPOCOB HanboJee NIUPOKO PACIPOCTPAHEHBI KOHCTPYKIIMU CU(POHHOTO, KOB-
IIOBOTO U IIAXTHOrO TUIOB. [Ipu npoekTupoBaHuu BOAOCOPOCOB HEOOXOAUMO
PEeIyCMOTPETh 3aIUTY OT MOMAaHus B HUX IJIaBAIOIINX TEJl.

OTanyuTenbHble 0COOCHHOCTH BO1I0COPOCOB CM(OHHOIO THUITA — HE3HAYH-
TeJbHBIN MoABeM BOJIbI B Bogoxpanumuiie (0,5...0,8 m ) nag HITY npu cOpoce
MaKCUMAaJIbHBIX PACX0JI0B, YTO MO3BOJISIET YMEHBIIIUTD IJIOMIAb OTUYKICHHBIX 3€-
MeJTh TI0]T Yally BOJAOXPAHHUIIUIIA, a TAKKE BBICOKAsi COOPHOCTb COOPYKEHHM (KO-

s dunrerT cooproctu 56...63). CoopykeHuE BO3BOIAT U3 MATU TUTIOB YHUPHUIU-
poBaHHBIX u3nenuil. K HegocTaTkoM KOHCTPYKIIUHA COOPY>KEHHSI OTHOCUTCS TPY/I-
HOCTh 00€CIIeYeHUs BHICOKOUM CTETIEHH T€PMETUYHOCTH COCTMHEHUS HATTOPHBIX
TpyO B peasIbHBIX YCIOBUSX CTPOUTENHCTBA M DKCIUTYaTAIlMH, a TAKKE ITUKINYHOCTD
paboTHI.

OcCHOBHOI 371IeMeHT c(OHHOTO BOJI0COpOCca — TPyOOIIPOBO, 3aIPOEKTUPO-
BaHHBIN 13 3BEHBEB JKEIIE300€TOHHBIX HAMTOPHBIX TPYO. B 3aBUCHMMOCTH OT Tpedye-
MO MPOITYCKHOM CIIOCOOHOCTH COOPYKEHHsSI TPYOBI YKIaABIBAIOT B OJIHY, BE WU
TpY HUTHU. JIaHHBIN TUIT HAPACTAIOIIUM TaBOJIKOM M HEOOJIBIIION aKKyMYIUPYIOIIeh
€MKOCTHIO BOJIOXPaHHIIUIIIA.

Cpenu 3aKphITHIX HEPETYIUPYEMBIX BOAOCOPOCOB, yCTPAUBAEMBIX TIPU HU3-
KOHAIOPHBIX TPYHTOBBIX IUIOTHHAX, HAaN0o0JIee MUPOKOE PACTIPOCTPAHEHHE TTOTY-
YU TpyOUaThie BOJIOCOPOCHI C KOBIIOBBIM OTOJIOBKOM.



COpoc MakCHMaJIbHBIX PACXOJI0B MPOUCXOIUT MPHU MPEBHIIIICHAH YPOBHS
BepxHero Obeda (PITY) nHax ormerkoit mopora orosnoka (HITY) nns KBAT-1 —
0.55 m. Ing KBAT-4 — 0,82 m.

B 3aBHUCHMOCTH OT yCIIOBHI pa3MelIeHHs COOPYKEHUH, pacXooB, cios (hop-
CHUPOBKH U YHCIIa BOJIOTIPOBOIOB MPUMEHSIOT KOBIITH MPSMOYTOJILHOTO U KPUBOJIH-
HeltHoro ouepTanus. [lepumeTp orosoBka KOBIIIa, MapaMeTpbl TPYO U BOPOHKH
pa3MbIBa OMPEEISIOT THAPABINIECKUM PACUETOM.

[lepcriekTrBHBI TpyOUaThIe OECKOBIIOBBIE BOAOCOPOCH. OCOOEHHOCTH KOH-
CTPYKIIMHU BOJIOTPUEMHHUKA MIPEIOXPAHIIOT COOPYKEHHE OT 00pa30BaHUE B €T0 MO-
JIOCTH JIEASHBIX MPOOOK, YTO MOBBIIIAET HAJACKHOCTh PAOOTHI COOPYKEHHUS.

beckoBIIOBBIN BOAOCOPOC COCTOUT M3 BXOJHOTO OTOJIOBKA, BO3YIITHOTO
TUIPABINYECKOTO PETYISTOPa, BOJOMPOBOISAIICH YaCTH U BEIXOAHOTO OTOJIOBKA C
3apsAaHbIM KianaHoMm. CoopyskeHue paboTaeT B HAlIOPHOM PEXKUME U BBIMOJIHEHO
U3 CTAIBHBIX TPYO nuamerpom a0 1,4 m. [IpomyckHas ciocOOHOCTh OHOM HUTKU

coopykeHus 110 16 M3/c IIpU Nepenaae ypoBHen 1o 15 m.

['mnpaBaudecKnii pacdeT CBOAUTHLCS K ONPEICTICHUIO ITUPHHBI BOJOCIUBA,
MOTEPh HAIopa B TpyOax u pa3MepoB BOJIOOOMHOTO KOJIOIIA.

[[Iupuny BomOCIHBA, 0OSCIIEUNBAIOIIYIO0 HOPMAIBHBINA PEKUM PaOOTHI CO-
OpY>KEHHSI, HAXOAT 10 hopmyJie

b:#
oo

rae o, — KOO(Q(UIUEHT OATOILICHHUS, M — K03 duuuent pacxona; H, —

HaIriop Ha 1nmopore BoA0CInBa, M;
KOBCI)(l)I/II_II/IeHT IMOATOINNICHUSA IIPUHKUMAIOT B 3aBUCUMOCTH OT OTHOIICHUA

h N
", Te h, - BEICOTa MOATOIIEHHs, M; /1 — TIOJIHBIA HAIlOp Ha IIOPOre BOJAOCIMBA C
0

Y4E€TOM CKOPOCTH MOAXOAA, M.

Nmes o0111yI0 IUPUHY, YCTAHABINBAIOT LIMPUHY TOPLIOBOM U OOKOBBIX Ya-
cteit BogocnuBa. [lluprnHa TOp1ioBOM YacTu JOJKHA ObITh paBHA WM OOJIbIIIE
BXOJIHOTO (ppoHTA TPYOBI.

_Q

3amaBasich KOJIMYECTBOM TPYO U UX pa3MepaMHu, OMPEACIIIIOT CKOPOCTh 0=,
0]

IJIe ( — [UIOIAb )KHBOTO CCUCHHS TOTOKA B TPY0ax, M2 .
[TonHast moTepst Hanopa oNpeaeNsOTCA M0 32aBUCUMOCTU

2 2
hzzgg_g :( 6x +§8bk\” +é:mp +");_Q’

rae ¢, — Ko3()GUIMEHT CONPOTUBIEHHS TIPU BXOIE; { — KOO(DPHUIMEHT CO-
MPOTHBJICHHS [PH BBIXOAE; {,  — KOIPMUIMEHT CONPOTUBIICHAS HA TPEHHE IO

JTUHE TPYO.
KoadduimenT conporupienus npu Bxoje B TpyOy NPUHUMAIOT IPU OCTPBIX
kpoMkax ¢ = 0,5, npu maaBHom Bxoje 0,2, mpu BecbMa miaBHoM Bxoze 0,05.

KoadduimeHT conpoTuBienns npu BXo/i€ ¢ y4eTOM CKOPOCTH B TpyOe

Cox = g (Cey?,
v




€ v,_— CPEAHsAS CKOPOCTh TEYEHHS B CEYEHHHU HA BXOJE, M/C; U — CPEHSASA
CKOPOCTb T€YEHUS B JAHHOM CEUCHUU TPYOBI, M/C.
KoaddurmeHnT conpoTuBiIeHns MpH BHIXOJIE MO YPOBEHb HUKHETO Obeda
[0
Zeblx: (1 -_1)2’
(0

2

2
rac w,— Iaomanab >KUBOI'0 CCUCHUA ITIOTOKA B pr6e, M , @, — Iiomaab XH-

BOTO CEUCHHS [IOTOKA B BOJOGOHHOM KOJIOJLE IPH BBIXOZE, M2,
KoaddurmenT conpoTHBICHNUS Ha TPEHUE TI0 JUTHHE TPYyO paBeH:
- U1 TPYO
KPYTJIOTO MOMEPEYHOT0 CEUCHUS
Cmp =2¢l % =%I ,
- i TpyO
MPSIMOYTOJIBHOTO TIONIEPEYHOTO CEUCHUS

rae A — Ko3hGUIMEHT CONPOTHBIICHUS 10 JUTHHE B TpyOax, | — aimuHa TpyOs!,
M; d — tnamerp TpyOBI, M.

Ecnu monmueie moTepu Hamopa B TpyOax MpUMEpHO paBHBI HATIOPY, TO ceve-
HUE TPyO AOCTATOYHO IS MPOITyCKa PaCYETHOTO PacXo/ia.

JI1s1 rameHust SHEPrur MOTOKa B KOHIE TPyObl YCTPAauBalOT BOAOOOMHBIN KO-
JI0/Ie1] WJIK BOJIOOOIHYIO CTEHKY.

8.6 Pacuet cuoHHOT0 Bogocopoca.

CudoHnHbIi BOTOCOPOC OTHOCUTCS K COOPYKEHUSIM aBTOMATHUECKOTO JICH-
ctBus. Bomocnus cudona pacnonarator Ha otmeTke HITY. [lepennsist vacts TpyObl
MMeEeT PACIIUPEHHBIN BXO U JIJISl IPEIYIPEKICHUS 3aXBaTa BO3AyXa 3ariy0sieTcs
oA ypoBenb Ha 0,7 — 1,0 m.

B ko3sipbke cudona va ormerke HITY nenatot Bozmymiabie oTBepcTHs. UTo-
Obl B cu(OH HE Tomaiany TUIaBaIOIUeE TeNa, BXOJHOE OTBEPCTHE MPUKPHIBAIOT I'PY-
00i1 pereTKou.

Jnst mpuHyAUTENBHOTO BKItOUeHUsl cudoHa (3apska cudoHa) npeaycmar-
puBaerca TpyOa (C 3aBUKKOM ), Uepe3 KOTOPYIO MOXKHO OTKA4aTh BO3yX.

[Tpu ucteuennn u3 crdoHa 1Mo MOCTOSHHBIN YPOBEHB HUBIIYIO OTMETKY T10-
TOJIKA BBIXOAHOTO y4yacTKa cu(doHa pacrnoiaraioT He Oonee yeM Ha 0,5 M u He me-
Hee ueM 0,25 M 1101 ypoBHEM BOJIbI HIDKHETO Obeda. [Ipu nepemeHHOM ypoBHE BO-
JbI 32 CU(POHOM HEOOXOAMMO YCTPOUTH BOJAOOOIHBIN KOJIOIEII, 00eCTIeUnBaIOIINN
3aTOIJICHUE BBIXOJHOTO OTBEPCTHS CU(OHA B TEX XK€ MPeIesiaX, YTO YKa3aHO BBIIIIE.

Jlist mpomycka OOJBIINX PACXOI0B CTaBAT HECKOIBKO CU(OHOB (0aTapes cu-
(hOHOB), Y KOTOPBIX OTMETKH BOJOCIUBOB pa3HATCs HAa S - 10 cMm.

B ruapasmueckom pacuere cuoHHOTO BojocOpoca ObIBaeT aBa cirydasi: 1)
JUTSI 33JTAaHHOTO Pacxo/ia BRIOUPAIOT TUM CH(OHA, ONIPEAEIISAIOT MOMEPEUHbIE pa3Me-
pBI TpyOBI crdOHA, CKOPOCTH M BAKyyM B CU(OHE; 2) TP MPUHATOM TUTIE CU(OHA,
KOJIMYeCTBE TpyO B OaTapee U MOoNepeyHbIX pazMepax TpyO onpeaesstoT pacxo,
CKOPOCTb U BaKyyM.



B nepBoM 1 BO BTOpOM CITy4asix BBIMOJHSAIOT pacueT CONPSHKEHUS CTPYH, BbI-
xosiien u3 cudona, ¢ HIBKHUM ObedoM.

Pacxon cudona onpenensitor o popmye

Q = uw2gH, ,

rae u — xkod3ddurment pacxoaa cudona 0,70+0,85; w — momaae BEIXOTHOTO
ceueHus Tpyobl cudoHa, M2; H,— 1oJIHBIN HATIOP, OMPEICIAEMBIN C YYETOM CKOPO-
CTH MOJX0/1a, M; H — Harop, paBHbIN pa3HOCTH YPOBHEH BOJIbI MEPE]l BXOJAOM U Y
BBIXOZIa CU()OHA, M; b, — CKOPOCTh BOJBI IIPH MOAXOJE K BHIXOLY CU(OHA , M/C.

KoaddummenT pacxona onpenenstor 1uist IByX CIy4aes:

- IIPpH BBIITYCKC BOABI 11O YPOBCHD
1 :

SR

- TpHU BBIIYCKE BOJIBI B aTMOChepy
1

I+ & ’

[0
rac km = — - OTHOIICHHEC ILIOIIAAN BBIXOJHOI'O CCUYCHHUS K IIOIIAAHU ) KHUBOT'O
a)K

(4
CCUCHMA HMXKHETO 6BCCI)a; kn = — - OTHOLICHHUEC IIJIOITaaAN BBIXOJHOTI'O CCUCHUS K
(0

n

TUIOIIAH PACCMATPUBAEMOTO CEUCHUS; Y & - CyMMa KO3 HIMEHTOB COIPOTUBIIE-

HUSI MECTHBIX ITOTE€Ph COCTOUT U3 KOAPDOUITMEHTOB CONTPOTUBJICHUS BO BXOJIHOM Ce-
YEHUH, TTPU U3MEHEHUH IO TIOTIEPEUYHOr0 CeUeHHs cu(oHa; Ha 3aKPYTJICHHU-
SIX; B BBIXOJHOM CE€UEHUHU (YUUTBHIBACTCS TOJIBKO IMPHU BBIXOJE CTPYH BOJBI U3 CU(O-
Ha I10J] YPOBEHb HIKHETO Obeda) u JIp.

CKOpOCTh B BBIXOJHOM CEUEHHUH TIPH BBIITYCKE BOJIBI B aTMOC(Epy ormpee-

JSIIOT 10 popmyJie
0= 208, :
\/1+ S

[Tocne BBIYUCIIEHHS pacXxo/ia U CKOPOCTH OMPENIETISIOT BaKyyM B cUOHE, KO-
TOPBIi JomycKaeTcs He Oonbie sax, <8-8,5M Boa. Cr. Pacuer Benem no ypas-

HeHuto bepHysum, cocTaBIeHHOMY JUTsl KAKOTO-THOO0 CeYEHUs OTHOCUTEIBLHO TIOC-
Koctu cpaBHeHu# 0-0:

2
- P, P v
6aKk = —~—-=—=y+— @1+ ) &)—-H,
y o 29 2z

T7ie pg — aTMOC(EpPHOE TaBlIEHUE, M; p — JaBJICHHUE B PaCCMaTPUBAEMOM Ce-
YEHHUH, M; Y — PaCCTOSIHUE OT IIOCKOCTH CPaBHEHHUS JI0 IIEHTPA PacCMaTPUBAEMOTO
CEUeHHsI, M; U — CKOPOCTh B pACCMAaTPHUBAEMOM CEUECHUU, M/C.

Ecnu BakyyMm B crdoHe noaydaercs 00Jiblie A0MYyCTUMOTO, TO HEOOXO0AUMO
YMEHBIIIUTH TIOTEPH, TO €CTh MPHUIATh O0JIee MIIaBHOE OUYepTaHUEe MOBOPOTaM CU(O-
Ha.



8.2 Pacuernas cxema cudoHHOro Bogocopoca. 1 — Ko3bIpeK; 2 — BO3AYIIHOE
oTBepcTHe; 3 — rpebeHb cudoHa; 4 — rycek; 5 — BoJ0OOHHBIN KOJIOIEII.
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[Ipunoxenue
3amaHus K KypCcOBOW paboTe BBIMUCHIBAET PYKOBOJIUTEIh KypCOBOW pabOTHI

ITPON3BOJIBHOM ITOPAAKE BO n30exaHue MMOBTOPAOIHNXCA U3 I'0da B I'OJQ pa60T.

I'myOuna
Bosibl Ha | Kateropus
OTMETKE | JIOPOTH 1O Pacxon
HITY rpebHIo O0bem Bozo- BOJIOCOpOca
BapuanT | ['pyHT Tena miotuasl | (M) TJTIOTHHBI xpaammma (M°) | (M%/c)
MECOK MEITKO3epHU-
1 | cTeiid 86|V 9606895 142
2 | rmuHa 77\V 1998995 14,10
MECOK MEITKO3epHH-
3 | crhrit 77|V 1998995 14,7
4 | cymech 93 |1V 7607090 15,4
MECOK MEITKO3epHH-
5 | creIit 10,2 | IV 8808753 18
6 | cyrnuHOK 113 IV 7757422 35
7 | CyTIMHOK 10| IV 5784353 24
8 | cymech 109 | IV 8975830 30
9 | cyrinuHOK 95|V 9616891 15,1
10 | cyrmuHOK 97| IV 7054352 20
MECOK MEJIKO3EPHHU-
11 | cTeiit 104 |V 3559683 22
12 | cyrmuHOK 105 IV 2204256 15,7
MECOK MEJIKO3EPHHU- 0e3 KaTero-
13 | cTeIiA 8,8 | pun 2204105 16,3
14 | riouna 112 |V 7805342 24,5
15 | riuna 103 ] IV 2345407 18,7
16 | cyrmuHOK 89|V 2204105 15,7
17 | rinuna 111 ] 1V 7805342 18,7
MECOK MEJIKO3EPHHU-
18 | cThiit 79 | IV 2345407 22
19 | cynech 83|V 2204256 24
20 | cyrnmHOK 96 |V 5784353 14,7
21 | ruHa 10,2 | IV 8808753 245
MECOK MEJIKO3EPHHU-
22 | creiit 104 | IV 3559683 14,7
23 | cymech 97|V 9606895 14,10
MECOK MEJIKO3EPHHU- 0e3 KaTero-
24 | cTeIit 9,5 | pun 3559683 142
MECOK MEJTKO3ePHH-
25 | creiit 91 |1V 8808753 18,7
26 | cymech 108 | V 1998995 24,5
27 | cynech 112 |V 9616891 35
MECOK MEJIKO3EPHHU-
28 | cThIit 11 [ 1IV 3559683 16,3
29 | rmHa 89|V 8808753 18
30 | romHa 99 | IV 1998995 142
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