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ITPABUTEJIBCTBO MOCKBbI

MOCKOMAPXUTEKTYPA

PYKOBO/JICTBO
O MPOEKTUPOBAHUIO JIPEHAKEM
3IAHUM U COOPYKEHUM

2000

1. Pazpaborano OAO «Mocnpoekt» (nax. Kuckun JI.K, Yepnsime E.H., KoBsisie B.M.).

2. IlogroroBneHO K UW3AaHUIO YTNPABICHUEM TNEPCHEKTUBHOTO MPOCKTUPOBAHUS U
HOpMaTHBOB MockomapxutekTypsl (MHK. Morun B.A., [Iumanos 10.5.).

3. YTBepKIEHO U BBEAECHO B JelcTBUE yKkazaHneM MockomapxuTekTypsl ot 20.11.2000 Ne 48

COJEPKAHUE

Beeaenune
O01acTh IPUMEHEHNS

OO0mras yacTn

Tune! gpeHaKen

Wcxoauble JaHHbIE I IPOSKTUPOBAHUSA IPEHAXKEN. 3

OO01me ycaoBHs BIOOpa CHCTEMEBI ApeHaxka. 4

T"onoBHOM JApeHaXK

CucremMaTnuecKui IpeHaK

KoJplieBo# apeHax

[IpucTEeHHBINA ApSHAX

ITmacToBBIN IpeHaX

JpeHaxx 1T0JI3¢MHBIX KaHAJIOB

JlpeHaxx IpUIMKOB M 3arIyOIEHHBIX YaCTEN MOABAIBHEIX TOMEIIEHNI
Jpyrue BUIBI IpeHaKeH

Tpacca apeHaxa

IIpooabHEIH IpoduIs ApeHaxkKa

PaccTranoBka cMOTPOBBIX KOJIOJIIEB

Y cTpoMCTBO BEINYCKOB

CoBMelIeHHE JIpeHaKa ¢ BOJJOCTOKOM

TpyObt

JpeHupyromue KOHCTPYKIHMHY U QUALTPEI ApeHaxkei. 10
Tpy6odhuasTphl

Komoamel

ITecuanple IPU3MBI

Konoansl-hmibTphl

KoHcTpyKIIMS I1aCTOBOrO JipeHa)ka

HacocHble cTaHuy (YCTaHOBKH) JUUIS OTKAYKH JIPEHAXKHBIX BOJI
[Ipunoxenus:

IIepeueHb HOPMATHBHBIX U JIPYTUX JOKYMEHTOB, Ha KOTOPBIC MMCIOTCS CCBIJIKH
Puc. 1 JipeHaxx coBepiieHHOro tuma. 15

Puc. 2 JipeHak HECOBEPIICHHOTO THIa. 15

Puc. 3 Cxema rogoBHOI0 JApeHaka

Puc. 4 CxeMbl 3aChIIKU TpaHIIEH ¢ GUIBTPYIONIEH NPU3MOH ApeHaka HECOBEPIICHHOIO
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THIIA

Puc. 5 KoMOMHHUPOBAaHHBIN JpeHAXK ¢ BEPTUKAIBLHBIM CAMOM3IMBAIOIIMMCS KOJOILIEM
Puc. 6 Cxema 6eperosoro apeHaxa. 16

Puc. 7 CxeMa cUCTEeMaTHYECKOro ApeHaxka. 17

Puc. 8 Cxema KoableBOIo ApeHaxa. 17

Puc. 9 CxemMa miacToBOro apeHaxka. 17

Puc. 10 Cxema nIpoKJIaJK1 ApeHaka HaJl BOJOCTOKOM

Puc. 11 TpyOa acOecTOLlEeMEHTHAs C BOJAONPHEMHBIMHM OTBEPCTHSIMU M C 3aJIEIKOU
CTBLIKOB

Puc. 12 Tpy0a HONMBUHUIXJOPUIHAS C BOJONPHEMHBIMU OTBEPCTUSIMU M C 3aJICJIKOU
CTBLIKOB

Puc. 13 Tpyba rodpupoBaHHas U3 OOIUITHIICHA HU3KOIO JIABJACHMS ¢ BOJOIPHEMHBIMHU
OTBEPCTUSIMH 3aBOJICKOTI'O M3TrOTOBJICHMS

Puc. 14 TlpucTeHHBIM JpeHaXX ¢ NPUMEHEHHEM ITOJMBUHWIXJIOPHUAHBLIX TPYO Ha
OETOHHOM OCHOBAHHE M IPEHAXKHON 000JI0YKH «JIpeHn3)

Puc. 15 IlpucTeHHBIH OpeHaXk ¢ NMPUMEHECHHEM acOECTOLIEMEHTHEIX TPYO Ha CBalHOM
OCHOBAaHHMHU C 3aCBLIIKON Na3yX IIECKOM

Beenenune

Jlo HacTOAImEro BpPEMEHHM IPOEKTHBIE OpPraHU3aliy, OCYLIECTBIIAIOIIME IPOECKTHUPOBAHME
JPEHaXHBIX CcUCTEM (Hanee aApeHaxeil) B I. MockBe, pyKOBOACTBYHOTCS «BpemMeHHbIMU
YKa3aHUSIMH 10 TPOEKTUPOBaHMIO JApeHaxed B r. MockBe (HM-15-69)», pazpaboTanHbIMU B
1969 r. «MocnpoekTom-1» 1 «MOCUHKIIPOEKTOM.

3a BpeMsi NPaKTUYECKOTO HCIIONb30BaHUs «BpeMeHHBIX yKa3aHWil» TOSBUWINCH HOBBIC
KOHCTPYKLIUU JIpEHaXKei, OCHOBAHHBIE Ha NMPHUMEHEHUH COBPEMEHHBIX MaTEepHaliOB, HAKOILJICH
KaK [OJIOKUTENbHBIH, TaK ¥ OTPULATEIbHBIA ONBIT NPOCKTUPOBAHUS M CTPOHUTEIHCTBA
JpeHa)kel, YTo 00yCIaBIUBACT HEOOXOAUMOCTh Pa3pabOTKH HOBOTO HOPMATUBHOTO JJOKYMEHTA.

O061acTh IPUMEHEHUS

«PyKkoBOACTBOY» IMpelIHa3HAUEHO IS UCTIOIb30BaHUS MPU MPOSKTUPOBAHUHU U CTPOUTEIHCTBE
JpEHaKe 37JaHUl, COOPYXEHUM M KaHAJIOB IMOJ3EMHBIX KOMMYHHUKAIIUM, PaCIOOKEHHBIX B
MUKPOpANOHAaX JKUJIOW 3aCTPOMKH, a TAK¥KE JJIS1 OTACIBHO CTOSIIUX 3JaHUN U COOPY>KEHUH.

«PyKOBOACTBO» HE pacHpOCTpaHAETCs HAa MPOEKTUPOBAHME JOPOKHBIX IpPEHaXel MEeITKOro
3aJI0’KEHUs, TPAHCHOPTHBIX M JPYTUX COOPYKEHHMM CIENUalbHOrO Ha3HAUYEeHMs, a TaKXkKe Ha
BPEMEHHOE BOJIOMIOHMKEHHUE MPU MPOU3BOACTBE CTPOUTEIBHBIX PaboT.

O6mias yacth

J1ist 321U ThI 3ar1y0JICHHBIX YacTel 31aHui (MOBAJIOB, TEXHUYECKUX MOATIOIUN, TPUSIMKOB U
T.Il.), BHYTPUKBAPTAJIbHBIX KOJUIEKTOPOB, KOMMYHHUKAIIMOHHBIX KAaHAJIOB OT MOJTOIICHUS
TPYHTOBBIMU BOJAaMHU JOJKHBI TpeaycMarpuBaThesi ApeHaxku. KoHCTpykuuu apeHaxedl u
YCTPOMCTBO TUAPOUIOISALUNN MMOJ3EMHON YaCTH 3IaHUM U COOPYKEHUM JTOJHKHO BBITOJIHATHCS B
COOTBETCTBUU CcO CHuMM 2.06.15-85, CHwM 2.02.01-83*, MICH 2.07-97, «PexoMeHIanusaMHA II0
IPOCKTHUPOBAHUIO THAPOU3OIISALUH MOA3EMHBIX YacTel 3JaHUi U COOPYKEHUI», pa3pabOTaHHbBIX

HHWUIInpom3nanuii B 1996 rony u tpeboBanusiMU HacTosimero «PykoBoacTBay.

HpOGKTI/IpOBaHI/Ie z[peHaxceI‘/'I CJICAYCT BBIIIOJHATH HAa OCHOBAHHWU KOHKPCTHBIX JAaHHBIX O
THAPOTCOJIOTMICCKUX YCIIOBUAX MCECTa CTPOUTCIILCTBA O6’LCKTa, CTCIICHU arp€CCUBHOCTU
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HNOJ3EMHBIX  BOA K  CTPOMTEIbHBIM  KOHCTPYKLMSAM, OOBEMHO-IJIAHUPOBOYHBIX U
KOHCTPYKTUBHBIX PEIICHUN 3aIIMIIAEMBIX 3JIaHUA M COOPYXKEHH, a Takke (PyHKIMOHAIbHBIM
Ha3HA4YCHHUEM 3THUX IIOMEILCHUM.

[IpoTuBOKaNUIUIApHAs TUAPOU3OISIIKSA B CTEHaX M 00OMa30uHasi WIM OKPACOYHAs W3OJISAIUSL
BEPTUKAJIBHBIX  IIOBEPXHOCTEM  CTEH,  CONPHUKACAIOIIUXCA  C  IPYHTOM,  JIOJDKHA
IIPEAYCMAaTPUBATHCS BO BCEX CIIy4asX HE3aBUCHUMO OT YCTPOMCTBA IPEHAXKEH.

YceTpoiicTBO ApeHakel 00513aTeJIbHO B CJIy4asiX PacroJIoKeHH

II0JIOB TIOJBAJOB, TEXHUYECKUX IOATNOINM, BHYTPUKBApTaIbHBIX KOJUIEKTOPOB, KaHAJIOB IS
KOMMYHHKAIUI U T.II. HUJKE PACUETHOIO YPOBHS MOA3EMHBIX BOJ WJIM €CJIH IIPEBBIIICHHUE I10JI0B
HaJl pacueTHBIM YPOBHEM IOJI3eMHBIX BoA MeHee 50 cMm.;

MOJIOB AKCIUTyaTHUPYEeMbIX IIOABAJIOB, BHYTPUKBAPTAJIBHBIX KOJJICKTOPOB, KaHAJIOB st
KOMMYHHKAIMI B TJIMHUCTBIX M CYIVIMHUCTBIX I'PYHTaX HE3aBHUCHUMO OT HAJWYHS TMOJ3EMHBIX
BOJ;

IIOJIOB ITOABAJIOB, PACIIOJIOKECHHBIX B 30HC KAITMJIJIIPHOTO YBJIAXHCHUA, KOI'/la B IMOJABAJIBHBIX
MOMCIICHUAX HC JOIMYCKACTCA MOABJICHUS CBIPOCTU;

ITOJIOB TEXHUYCCKHUX l'IOI[l'IOJ'II/Iﬁ B INTMHUCTBIX U CYITIMHUCTBIX I'PYHTAX IIPU HUX SaFJ'IY6J'IeHI/II/I
bonee 1,3 M OT HHaHHpOBOqHOﬁ IMMOBEPXHOCTHU 3€EMJIM HE3ABUCUMO OT HAJIN4YHUA ITOA3EMHBIX BO;

MOJIOB TEXHUYECKUX IMOANOJMUNA B MNIMHUCTHIX U CYTJIMHUCTBIX TPYHTAX MPHU UX 3ariayOJieHun
MeHee 1,3 M OT IUIAHUPOBOYHOM MOBEPXHOCTH 3€MJIM MPU PACIOJIOKEHUU TI0ja Ha
byHIaMEHTHOW IIUTE, a TAaKKe B ClydasX, €CId C HaropHOW CTOPOHBI K 3JIaHUIO MOAXOJAT
II€CUYaHbIC JIMH3BI UJIU C HaFOpHOI\/'I CTOPOHBI K 3JaHNUIO PACIIOJIOKCH TAJIbBCT.

Jns uckimoueHus: OOBOJHEHUS! TPYHTOB TEPPUTOPUN U TIOCTYIUIEHHMSI BOABI K 3JaHUSM U
COOPYKEHHSIM, KpOME YCTPONCTBA ApeHakel, HE0OX0MMO MpelyCMaTPUBATh:

HOPMAaTHUBHOE YIUIOTHEHHE IPYHTA MPH 3aChINKE KOTIOBAHOB U TpaHIIEH;
KaK MPaBUJIO, 3aKPBIThIE BHIITYCKU BOJIOCTOKOB C KPOBIIU 3/IaHUIA;

BOJIOOTBO/SIINE OTKPBITHIE JIOTKU ceueHueM=> 15%x15 cMm. ¢ npoaoabHBIM YKIOHOM, > 1 % npu
OTKPBITBIX BBIITYCKaX BOJOCTOKA;

YCTPOMCTBO OTMOCTOK y 3AaHMN MMpUHONW > 100 cM. ¢ aKTUBHBIM NONEPEYHBIM YKJIOHOM OT
31aHui > 2 % 10 1OpOT WK JOTKOB;

TepMETUYHYIO 33/IeJIKy OTBEPCTUH B HAPYKHBIX CTEHaX U (PyHIaMEHTaxX Ha BBOJAX U BBITYCKaX
WH)KEHEPHBIX CETEH;

OpPraHM30BaHHBI TOBEPXHOCTHBIH CTOK C TEPPUTOPUU MPOEKTUPYEMOro OOBEeKTa, He
YXYALIAIOUIUI OTBOA JOKIAEBBIX M TAJBIX BOJ C MPUJIETAIOLIEH TEPPUTOPHH.

B cnywasx, korga wu3-3a HHM3KMX OTMETOK CYIIECTBYIOIIEH IOBEPXHOCTH 3€MIIM HE
MPEJICTABISIETCS BO3MOXKHBIM O0ECHEYHUTh OTBOJA TOBEPXHOCTHBIX BOJ WIM JIOCTUTHYTH
TpeOyeMOoro MOHUKEHUS MOJ3EMHBIX BOJ, CIEAYET MPeyCMaTPUBATh MOJCHINKY TEPPUTOPUU JIO
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HEOOXOAUMBIX OTMETOK. [Ipy HEBO3MOXHOCTM CaMOTEYHOIO OTBOJAA JAPEHAXKHBIX BOJA OT
OTZEIIBHBIX 3laHUM U COOPYKEHUHN WIH TPYIIIbl 3MaHUN CIENYET NPeNyCMaTpUBaTh YCTPOKUCTBO
HACOCHBIX CTAHLUN [TEPEKAYKY JIPEHAXKHBIX BOJ.

[IpoexTupoBaHue qpeHakel HOBBIX OOBEKTOB CIEAYET BBIIOIHITH C YUETOM CYIIECTBYIOIIUX
WJIU PaHee 3aIIPOCKTUPOBAHHBIX IPEHAXKEH IPWIETAIOIUX TEPPUTOPUH.

[Tpu oOmieM MOHMKEHUM YPOBHS MOA3EMHBIX BOJA HAa TEPPUTOPUU MHUKPOPAHOHA OTMETKH
NOHM)KEHHOTO YPOBHS IOA3EMHBIX BOJ cCienyeT Ha3HadaTb Ha 0,5 M HMKE IIOJIOB MOJBAJIOB,
TEXHUYECKUX ITOANOIUM, KAaHAIOB JUIsI KOMMYHUKALM M APYTHX COOpYKeHHH. B ciydae
HEBO3MOXXHOCTH WJIM HEIeNeCOOOPa3sHOCTH OOILIero IMOHMKEHHsSI YPOBHS TOA3EMHBIX BOJ
JOJKHBI NIPEAYCMATPUBATHCS MECTHBIE JPEHAXH Ul OTIAENbHBIX 3[JaHUI U COOpYKEHUH (Min
TPYIII 31aHHHN ).

MecTHbIe JpeHaXKH, KaK TPaBHIIO, JIOJDKHBI YCTPauBaThCs B CIy4asX 3HAYUTEIHHOTO
3ariayOJIeHHsT TOA3EMHBIX JTaXEH OTIENbHBIX 3JaHUNd TPH HEBO3MOXHOCTH CaMOTEYHOTO
yAQJICHHS IPEHAXHBIX BOJI.

Tunoel apeHaxen

B 3aBHcHMOCTH OT pacroyioKeHHs ApeHa)ka MO OTHOIICHUIO K BOJOYIOPY JAPEHaXH MOTYT
OBITH COBEpIIEHHOT'O WJIM HECOBEPUICHHOIO TUTIA.

JlpeHax COBEpPIICHHOTO THIIA 3aKJIaIbIBACTCs HA BOAOYIMOpe. [ pyHTOBBIE BOJABI MOCTYIAIOT B
JpEeHaXX CBEpXy U ¢ OOKOB. B COOTBETCTBHM C 3TUMH YCIOBHSMH JPEHAXX COBEPIICHHOTO THUIIA
JIOJKEH MMETh IPCHUPYIOIIYIO OOCHIIIKY CBEPXY U ¢ OOKOB (CM. puc. 1).

JlpeHa)k HECOBEpIIEHHOI'O THUIIA 3aKJIaAbIBACTCS BBILIE BOJAOYNOpa. ['pyHTOBBIE BOABI
MOCTYIArT B JPCHAKU CO BCEX CTOPOH, MMO3TOMY APCHUPYIOLIAA OGCBIHKa JOJI’KHA BBIITIOJIHATHCA
3aMKHYTOH CO BCEX CTOPOH (CM. pHC. 2).

Hcxonunle JaHHEBIE JUIS OPOEKTUPOBAHUS APEHAKEN

I[J'I}I COCTaBJICHHS IMPOCKTA APCHAKA H€O6XOI[I/IMI>I CJICAYIOIIUC NAHHBIC U MaTCPUAJIbI:
TCXHUYCCKOC 3aKIIIOYCHUC O THAPOTCOJIOTNYCCKUX YCIIOBHUAX CTPOUTCIILCTBA,

miaH tepputopun B MacmTade 1:500 ¢ CyIIecTBYIOMIMMU W TPOCKTUPYEMBIMHU 3MaHUSIMH U
MOJI36MHBIMU COOPY>KEHUSIMU;

MIPOEKT OpraHu3alKH peibeda;

IUIAHBI 1 OTMETKH IT0JI0B IOBAJIbHEIX ITOMEIICHHUI U ITOAIIOIHN 3TaHHI;
IUTaHBI, pa3pe3bl U pa3BePTKH (PyHIaMEHTOB 3aHUN;

IUTaHBI, TIPOJIOJIbHBIC PO(UIIN U pa3pe3bl MOI3EMHBIX KaHAJIOB.

B TexHMYECKOM 3aKIIOUYEHHH O THAPOTr€OJOTMYECKHX YCIOBHUAX CTPOUTENHCTBA JOJIKHBI
OBITh JTaHBI XaPaKTEPUCTUKH TOJ3EMHBIX BOJI, T€OJOTO-TUTOJIOTHYECKOr0 CTPOCHUS y4acTKa U
(bU3UKO-MEXaHUUYECKUX CBOWCTB TPYHTOB.

B pasnene xapakTepuCTUKHU TOA3EMHBIX BOJI JIOJKHBI OBITh YKa3aHBI:
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IMPUYIUHBI O6p330BaHI/I5[ N UCTOYHUKU ITUTAaHUA ITOA3EMHBIX BOJ;

PEXHUM MOJI3EMHBIX BOJ M OTMETKHU IMOSBUBIIETOCS, YCTAHOBUBILIETOCS U PACUETHOTO ypOBHEM
MOJI3€MHBIX BOJ], @ B HEOOXOUMBIX CIIydasix BbICOTA 30HbBI KAWJIISIPHOTO YBIIAXXHEHUS TPYHTA;

JAHHBIE XMMHYECKOTO aHalW3a W 3aKiIiouYeHHe 00 arpecCMBHOCTH IIOJ3EMHBIX BOJ IO
OTHOIIEHHIO K OETOHAM U PaCTBOPAM.

B reonoro-nuronornyeckom paszzene naetrcs o0Iriee onMcaHne CTPOCHUS y4acTKa.
B xapakrepuctuke GpU3NKo-MeXaHHUYECKUX CBOMCTB IPYHTOB JOJKHBI OBITh YKa3aHBI:
IPaHYJIOMETPUUECKUI COCTAB IIECUYAHBIX TPYHTOB;
KO3 PuIMeHTH PUIBTPAIUK MTECYaHBIX TPYHTOB U CYIIECEH;
KO3(PHUITMEHTHI TOPUCTOCTH U BOJOOTIAUH;
YroJI €CTECTBEHHOTO OTKOCA M HEeCyIasi CIOCOOHOCTh TPYHTOB.

K 3axiroueHunto JOKHBI OBITh MPUIIOKEHBI OCHOBHBIE T€OJIOTHYECKHE Pa3pe3bl U «KOJOHKH
TPYHTOB I10 6ypOBBIM CKBaXuHam, H€O6XOI[I/IMBIG IJId COCTABJICHUA T'COJIOTUYCCKUX PA3PE30B IO
Tpaccam JApeHaxen.

[Ipn HEOOXOAMMOCTH, B CJHOXKHBIX THIPOTCOJOTHYECKHX YCIOBUSX JJI IPOCKTOB
JIPESHUPOBAHMS KBApTajJOB W MHUKPOPAHOHOB K TEXHHYECKOMY 3aKIIOYCHHIO JIOJDKHBI OBITH
MPUJIOKEHBI KapTa THIPOU30THIIC U KapTa pacpOCTpaHEHUsI TPYHTOB.

B cnyyae ocoObix TpeOOBaHWN K YCTPOWCTBY JApEHa)ka, BBI3BIBAEMBIX CIEHU(PUISCKUMHU
YCIOBHUSMH SKCIUTYaTallMU 3alUIAEMbIX TIOMEIIEHUI U COOPY>KEHUH, 3T TpeOOBaHUS JOIKHBI
OBITh W3J0KEHBI 3aKAa3YMKOM B KayeCTBE JIOTIOJHHUTENBHBIX MCXOMHBIX MAaTEpPHAIOB UL
MPOEKTUPOBAHUS IPEHAKEH.

O061Me yeaoBUs BEIOOPA CUCTEMBI IPEHAXKA

Cucrema apeHaka BbIOMpaeTcsi B 3aBHCHMOCTM OT XapaKTepa 3alldIacMoro oOBbeKTa H
TUPOT€0JIOTHYECKUX YCIOBUH.

[Ipn mpOeKTHPOBAaHMHM HOBBIX KBAapTAJOB W MHKPOPAHOHOB HAa TEPPUTOPHUAX C BBICOKHM
YPOBHEM OJ3EMHBIX BOJ JOJKHA OBITh pa3paboTaHa o0Imas cxema JpeHaxen.

B coctaB cxempl JapeHaxkeld BXOMAT CHUCTEMBI JpeHaxei, oOecrmeunmBaromye ooree
MOHWKEHUE YPOBHS IOJ3EMHBIX BOJ Ha TEPPUTOPUM KBapTaia (MHUKpOpalioHa), U MECTHBIC
z[peHam/I JJIA 3allIUTHI OT IMOATOIIJICHUS ITOA3EMHBIMHA BOJIaMU OTACIIBHBIX COOpy)KeHI/II\/'I.

K npenaxam, obecrieunBaroiuMm oO0IIee MOHMKEHHUE YPOBHS TPYHTOBBIX BOJ| OTHOCSITCS
JPEHAXU:

TOJIOBHOM MM OE€pPETOBOM;
CHCTEMaTUYECKUH.

K mectHBIM APCHAKaM OTHOCATCA APCHAXKU:
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KOJBIIEBOI;

MIPUCTEHHBI;

ILIACTOBBIM.

K MecTHBIM JpeHakaM OTHOCSTCS TakKe APEHaXH, IpEeAHAa3HAuYEHHBbIE Ul 3alllUuThl
OTJEIIBHBIX COOPYKCHUM:

JIpEeHaX IMOJ3EMHBIX KaHAJIOB;
JIpEeHaX NPUIMKOB;

JIOPOKHBIN IPEHAK;

JPEHaX 3aChIIIaeMbIX PEUEK, PYUbEB, JIOTOB U OBPAaros;
OTKOCHBIW U 3aCTEHHBIN IPEHAXKH;

JpEHaX IMOJ3EMHBIX YaCTEH CYIIECTBYIOLIUX 30aHUH.

[Tpu OGnaronpUsITHBIX YCIOBUAX (B MMECYAHBIX TPYHTAX, a TAK)XKE B NECUAHBIX MPOCIOMKaxX Mpu
OONBIIONW TUIOIIAAM WX PACIPOCTPAHEHHs) MECTHBIE JAPEHAXXH MOTYT OJHOBPEMEHHO
CIOCOOCTBOBATh O0IEMY HOHMUKEHUIO YPOBHS MOJ3EMHBIX BOJI.

Ha Teppuropusx, rae noa3eMHbIe BOABI 3aJIE€raloT B [IECUAaHbIX IPYHTaX, CIEAYeT IIPUMEHATh
CHCTEMBI JApeHa)kel, obecnieunBalomye oo1ee MOHWKEHNE YPOBHS MOI36MHBIX BOJI.

MecTHblE OpeHaXu B ITOM Cllydae CIeAyeT MPUMEHATh I 3alUThl OT MOATOIUJICHUS
TPYHTOBBIMH BOJIaMU OTJEIIBHBIX 0CO00 3arTyOJICHHBIX COOPYKCHHIA.

Ha Tepputopusix, rie moa3eMHbIe BOABI 3aJIETAlOT B TJIMHHUCTBIX, CYTJIMHUCTBIX U JPYTUX
TpyHTax ¢ MaJloil BOJOOTAaueH, HEOOXOAUMO YCTpauBaTh MECTHBIE JPEHAKU.

MecTHble «pOGUIAKTHYECCKUE)» JPEHAXHW HYXKHO YyCTpaWBaTh TakKKe IPU OTCYTCTBUHU
HaOJIOJaEMBIX TMOJ3€MHBIX BOJ IS 3alIUThl TOJ3EMHBIX COOPYKECHHM, pacrojaraeMbix B
TJIMHUCTBIX M CYTJIMHUCTBIX TPYHTaX.

Ha Tepputopusix co CIOHUCTHIM CTPOCHHEM BOJOHOCHOTO IIAacTa CIEAYyeT yCTpaumBaTh Kak
oO1Ire cucTeMbl JpeHaxel, Tak U MECTHbIE APEHAXKH.

OO0mue cuctembl ApeHaxa cleayeT yCcTpauBaTh ISl OCYIIEHHsS OOBOJHEHHBIX IMECUaHBIX
IIPOCIIOEK, 10 KOTOPHIM BOJIa MOCTYIAET Ha IPEHUPYEMYIO TeppUTOopuio. B 3Toii cucremMe MOryT
OBITH HCIIOJIB30BaHbI TAKXKE OT/IEIbHBIE MECTHBIE IPEHAXKHU, Y KOTOPHIX PaJnyC JENpPecCHOHHON
KPUBOH 3aXBaThIBAC€T 3HAYUTENBHYIO IUIOMIAJb TEPPUTOpUHU. MECTHBIC IPEHaXH HEOOXOIUMO
yCTpauBaTh [Jisi MOJ3EMHBIX COOPYXKEHUM, 3aKIaJbIBAEMBIX Ha Y4acTKaxX, IJI€ BOJOHOCHBIMI
IUTACT HE TOJIHOCTBIO OCyIIaeTcs OOIIe CUCTeMO#l JpeHaka, a TakKe B MECTaXx BO3MOXKHOTO
MOSIBJIEHUSI BEPXOBOJIKH.

Ha 3acTpoeHHBIX TEppPUTOpHUAX, NPU CTPOUTENBLCTBE OTACIBHBIX 34AHUM U COOPYKEHUH,
HY)KJAIOIIUXCA B 3allUTE€ OT IOATOIUICHUsS IPYHTOBBIMM BOJAMH, JOJDKHBI YCTPAaWBaThCS
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MecTHbIe JApeHaxH. [Ipu NpPOEeKTUPOBAHUM U CTPOUTENIBCTBE ITUX JIpeHaXKel HEeoO0XOIMMO
YUUTHIBATh UX BIUSHHUE HA COCEHUE CYLIECTBYIOIINE COOPYKEHHUS.

T'0J10BHOW IpeHaX

JUist ocyIIeHus: TeppUTOPHUil, MOATOILIIEMBIX IIOTOKOM TOJ3€MHBIX BOJ[ C 00JIACThIO TUTAHUS,
PacIoIOKEHHON BHE 3TOW TEPPUTOPHH, CIIEAYET YCTPAaHBaTh FOJOBHOM ApeHak (CM. puc. 3).

["010BHOM JpeHax HY>KHO 3aKJIaJbIBaTh 110 BEPXHEH, 10 OTHOLICHHUIO K TTOJ3€MHOMY MOTOKY,
rpaHulle ApeHupyemoil tepputopuid. Tpaccy ApeHa)ka Ha3HAYAIOT C YYETOM pa3MENICHUS
3aCTPOMKH H MPOBOIAT, [0 BO3MOXKHOCTH, B MECTax ¢ 00Jiee BLICOKMMH OTMETKaMH BOJIOYIIOpA.

['osioBHOM JpeHa)k JOJKEH, Kak MPaBHIIO, NEpeceKaTh MOTOK MOA3EMHBIX BOJ MO BCEH €ro
ITUPHUHE.

[Ipy nwMHE TOJIOBHOTO JpEeHa)ka, MEHbBIICH IIMPUHBI TOJ3€MHOrO0 TIOTOKA, CJEIyeT
yCTpauBaTh JOIMOJTHHUTEIbHBIC APEHBI 1O OOKOBBIM TPAaHHIIAM JPEHUPYEMOW TEPPUTOPHH C
EJIBIO MepeXxBaTa MOA3EMHBIX BOJI, TOCTYHAIONINX COOKY.

[lpr HerayOOKOM 3alleraHuu BOJOYIIOpPa TOJOBHOW JpEHaXX CIEAyeT 3aKjaablBaTh Ha
MOBEPXHOCTH BOJIOYIOpa (C HEKOTOPHIM 3ariyOJIeHHEeM B HETO) C IIEJbI0 TOJHOTO IepexBara
MOJI3EMHBIX BOJI, KaK JPEHaK COBEPIICHHOTO THUIIA.

B tex ciydasix, Koraa He IpeICcTaBisieTCss BO3SMOXKHOCTH 3JI0KUTh JPEHAXX Ha BOJOYIIOpE, a
10 YCJIOBUSIM JAPEHUPOBAHHS TPEOYETCs MOJHOCTHIO TIEPEXBATUTH MOTOK MOJ3EMHBIX BOJI, HUXKE
JIpEeHaXka YCTPauWBaeTCs DKpPaH M3 BOJOHEIPOHHUIIAEMOTO IIIMYHTOBOTO PsiAa, KOTOPBIA JOJKEH
OBITH OITYIIIEH HUKE OTMETOK BOJOYIIOPA.

[Tpu rayOokoM 3ajieraHuM BOJIOYIOpa TOJOBHOM JpeHa)k 3aKJaJbIBalOT BBIIIE BOJOYIOPA,
KaK JPEHaXX HECOBEPIICHHOTO TuIa. B 3ToM ciayyae HEOOXOIWMO TMPOU3BECTH pacueT
JIETIPECCUOHHOM KpUBOM. Eciin ycTpOolCTBOM OJHOM JIMHUM TOJIOBHOTO JIPEHAXKA HE TOCTUTAETCs
MMOHWKEHUE YPOBHS MOJA3EMHBIX BOJ JIO 3aJaHHBIX OTMETOK, CIIEAYET IPOJIOKUTH BTOPYIO
JUHUIO JpeHaka MapajuleIbHO TOJIOBHOMY JpeHaxy. PaccrosHue wMexay IpeHaxamu
ONPENENAETCS PACUETOM.

Ecnu 4acTh BOJOHOCHOTO TIACTa, PACHOJOXKEHHAs HAJ JIPEHAXKOM, COCTOUT M3 IECYaHbIX
TPYHTOB ¢ KO3 PHUIHEHTOM (DUIBTpAIMA MEHEEe 5 M/CYTKH, HIDKHSS 4acTh TPAaHIIEH JpeHaxa
JIOJDKHA OBITH 3achlllaHa MeCKOM ¢ KoddduimeHToM GuabTpanuu He MeHee S M/CyTKH (CM. pucC.

4).

BricoTa 3aceimku neckom cocrasiser 0,6 - 0,7H, roe: H - BeicoTa OT HU3a TpaHIIeHn ApeHaxa
10 HCITIOHU>KCHHOI'O pacquHoro ypOBH}I IIOA3C€EMHBIX BOJ.

IIpu ciomcToM CTPOSHHMM YacTH BOJOHOCHOTO IIIACTa, PACIIOIOKEHHOTO HaJ JIPEHAKOM, C
YepeJOBaHHEM IIPOCIOCK TIIeCKa M CYIJIMHKOB, 3aChIIKa TpPAHIIEH JpEHaka TIIeCKOM C
K03 unreHToM QUIBTPALUK HE MEHEe 5 M/CYTKU JOJDKHA OBITh pou3BeaeHa Ha 30 cM. BbIIe
HETMOHM)KEHHOT'O PACYETHOTO YPOBHS MOJI3EMHBIX BOJ.

3achlllKa IMECKOM MOXET IMPOU3BOAWUTHCS HA BCIO IIMPHUHY TPAHIIEHW BEPTHKAJIBHOM WIIU
HAKJIOHHOHM mnpu3Moii, ToimuHoi He meHee 30 cM. [[ns roloBHOro ApeHa)ka COBEPILIEHHOIO
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THUIIA, KOTJa BOJAOHOCHBIN IJIACT HE UMEET INIMHUCTBIX, CYTJIMHUCTBIX U CyIECUaHbIX MIPOCIIOEB,
NECYaHyl0 NPU3MYy MOXKHO YCTpauBaTh TOJBKO C OJHOW CTOPOHBI TpaHIIEH (CO CTOPOHBI
IIPUTOKA BOJIBI).

Ecnu ronoBHOM JpeHak 3aKiIaJbIBaeTCs B TOJIIE CPABHHUTEIBHO cIa00 BOJOMPOHHULIAEMBIX
TPYHTOB, IOACTWJIAEMBIX XOPOLIO BOJOIPOHULIAEMBIMM TIPYHTAMH, CIELYyEeT YCTpauBaTh
KOMOWHUPOBAHHBIM JpPEHaXX, COCTOSIIMNA W3 TOPU3OHTAIBHOM JpeHbl M BEPTUKAIBHBIX
CaMOM3ITUBAOIIMXCS KOJIOIIEB (CM. pHC. 5).

BepTukanbHble KONOALBI AOMKHBI COOOLIATHCS CBOMUM OCHOBAHHUEM C BOJONPOHUIIAEMBIMU
TpyHTaMH BOJOHOCHOIO IUTacTa, a BEpPXHEW YacThl0 C BHYTPEHHUM CIIOEM OOCBHIIKU
TOPU30HTAJIBHOM JIPEHBI.

s ocymieHus npuOpexHbIX TEPPUTOPHUI, TOATOIIIEMBIX B CBSI3U C MOJAMNOPOM TOPU3OHTA
BOJIbI B PEeKaxX M BOJOXPAHWIIMINAX, CIEAYET YCTpauBaTh OEperoBOil IpeHax (CM. puc. 6), T1e
obo3HaueHus: MI' - MexeHHbIH ropu30HT Bogoema, [ TIB - ropu3oHT noanepTsix BoA BogOeMa.

BeperoBoii apeHaxk mpokiIaabIBacTCs MapalieIbHO Oepery BoJ0oeMa U 3aKJIa/IbIBACTCS HIDKE
HOpMabHO Toaneptoro ropusonta (HIIT') Bogoema Ha BeTHUUHY, OTPEICIIIEMYIO PACUETOM.

B HeoOX0AMMBIX CiTydasix TOJIOBHOM M OE€peroBoil IpeHaxu MOTYT NIPUMEHATHCS B COYETaHUHN
C ApYTMMH CUCTEMaMU JPECHAXKA.

CucreMaTH4eCcKUil ApeHaX

Ha TeppuTopusix, Tie TPYHTOBbBIE BOJBI HE MMEIOT SICHO BBIPAXKEHHOTO HAIPABJIEHHs ITOTOKA,
a BOJOHOCHBIM IUIACT CJIOKEH IMECYaHBIMH TPYHTAMH WM HMEET CJIIOMCTOC CTPOECHHE C
HE3aMKHYTBIMHU TECYAHBIMH TPOCIIOSIMH, CIEIYET yCTpamBaTh CHCTEMATHUYECKHUN IpeHax (CM.
puc. 7).

Paccrosnue MCKAY APCHAMH-OCYIIHUTCIAMHU CHCTCMATHYCCKOI'0 [JpCHAXa U F.HyGI/IHa ux
3AJIOKCHUA ONIPCACIIAIOTCA paCdCTOM.

B ropoackux ycioBuSX CHUCTEMAaTHYECKUN APEHAX MOXKET YCTPAaWBaThCsd B COYETAHUU C
MECTHBIMHU JpEeHakaMH. B 3ToM ciryyae npH NpOeKTUPOBAHUU OTIEIbHBIX JAPEH CIEAYET PEIIATh
BO3MOXKHOCTb WX OJHOBPEMEHHOI'O MHCIIOJIb30BaHUSI B KayeCTBE MECTHOIO JpPEHAXa,
3alMIIAIOIIETO OTAEIbHBIE COOPYKEHHS U B KA4ECTBE AJIEMEHTOB CUCTEMAaTUYECKOrO JpeHaxa,
o0ecreuyrnBaroIero oouee NOHMKEHNE YPOBHS I'PYHTOBBIX BOJ Ha IPEHUPYEMOM TEPPUTOPHH.

[Ipu 3anokeHUM JApPEeH CHCTEMAaTHYEeCKOro JpeHaka B TONIIE TpyHTAa co ciaboii
BOJIOIIPOHUI[AEMOCTBI0, TIOJICTUJIAEMOI0 XOpOILO BOJOIPOHULAEMBIMH T'PYHTAMH, CIEAYET
OPUMEHSTh KOMOWHUPOBAHHBIM  JpeHaX, COCTOSALIMI M3 TOPU3OHTAIBHBIX JPEeH C
BEPTHKATHHBIMH, CAMOU3TMBAIOIIUMHCS KOJIO/IIaMH (CM. pHC. 5).

Ha Teppuropusix, MOATOMISEMBIX MOTOKOM TIPYHTOBBIX BOJ, O0JIACThb MHUTaHUS KOTOPBIX
3aXBaThIBACT TAKXKE U APEHUPYEMYIO TEPPUTOPHUIO, CIEAYET IMPUMEHSITH COBMECTHO I'OJIOBHOM U
CHUCTEMAaTUYECKUM IPEHaXK.

NormaCS® (NRMS10-04869) WWW.normacs.ru 21.05.2010 14:11



PYKOBOZACTBO MO NPOEKTUPOBAHMIO APEHAXKEe 34aHNI U COOPYKEHUI 9

KosbplieBoii 1peHax

Jns 3amuThl OT NOATOIUIEHUSI TPYHTOBBIMUA BOJAAMH IMOABAJIBHBIX MOMEUIEHUA W MOAIOIUN
OTACJIBHO CTOSINIMX 3[IaHUU WJIM TPYMIbI 3IaHUH, TP 3aJI0KEHUH X B BOJOHOCHBIX MECYAHBIX
IpyHTaX, CIIEAYeT YCTParBaTh KOJIbIIEBbIEC APECHAKHU (CM. pHC. 8).

Konb1ieBsie [peHaku cieyeT YCTpanBaTh TakKe ISl 3alIUTH 0000 3aryOJIeHHBIX TTOBATIOB
B HOBBIX KBapTajlax M MHUKpPOpallOHAaX MPH HEAOCTATOYHOW TIIyOMHE TOHIKEHUS YpPOBHS
TPYHTOBBIX BOJ] OOIIIEH CUCTEMOM ApeHaxa TePPUTOPHUH.

IIpu xopomiell BOJOIMPOHUIIAEMOCTH IIECYAHBIX TPYHTOB, a TAK)K€ IPHU 3aJ0KEHUH JPEHAXKa
Ha BOJOYIIOpPE, MOXKHO YCTpauBaTh OOIIMIA KOJIBIEBOW APEHAXK JJIsl TPYIIIBI COCETHUX 3MaHUM.

[Ipu sicHO BBIpaXKEHHOM OJIHOCTOPOHHEM MPUTOKE T'PYHTOBBIX BOJ JIPEHAK MOMKET ObITh
YCTPOEH B BHJI€ HE3AMKHYTOTO KOJIbI[A IO TUITY TOJIOBHOTO JIPEHAXa.

KonplieBoli apeHak HAIO0 3aKiafbIBaTh HIDKE IMOJIa 3alMIIAeMOTr0 COOPYKEHHUS Ha TIyOuHY,
OTIPENICTIAEMYIO PACUCTOM.

[Tpu GonbIION IMIUPHUHE 3JaHUS WM MPH 3alUTe OJHUM JPEHA)KOM HECKOJbKUX 3/1aHuH, a
TaKkke B ciydae OCOObIX TpeOOBaHWN K TMOHM)KEHHMIO TPYHTOBBIX BOJ MO 3aIIMIAEMbIM
COOpYKEHHEM, INIyOMHA 3aJI0KEHUs JpeHa)ka MPUHHMMAETCS B COOTBETCTBUU C pPacyeToM, B
KOTOPOM JIOJDKHO OBITH OIPENENIEHO MPEBBIIICHHE MOHWXEHHOTO YPOBHS T'PYHTOBBIX BOJ B
LIEHTPE KOHTYpa KOJIBLIEBOIO JpEeHaka HaJ ypOBHEM BoAbl B JpeHe. llpu HemocTaTouyHOM
rIIyOuHE 3a7I0’KEHHSI PEHAXKa CIIEAYET YCTpauBaTh MPOMEKYTOUHBIE IPEHBI «PACCEUKI.

KomnbieBoil apeHax ciaeayeT MpoKiIaAblBaTh HA PACCTOSHUM S - § M OT cTeHbI 31anus. [lpu
MEHBIIIEM PACCTOSHUM WM OONBIIOM 3ariyOJeHUH ApeHaka HEOOXOIUMO TPUHSATH MeEpbl
MPOTUB BBIHOCA, OCTA0ICHHS M OCAJIKH TPYHTA MO PyHIAMEHTOM 3aHUS

IIpucTeHHbBIN IpeHaX

Jns 3amuThl  OT TPYHTOBBIX BOJ MOJBAJIbHBIX TOMEHMIEHWH W MOMANOJIWNA 3[aHH,
3aKJa/IPIBAEMBIX B TJIMHUCTBIX M CYTIJIMHHCTBIX TPYHTax, CIEAyeT YCTpawBaTh MPHUCTCHHBIC
TPCHAXKH.

[IpucteHHble «IPOPUIAKTHUECKHE» JPeHAKW HEOOXOJUMO yCTpauBaTh Takke U TMpU
OTCYTCTBHM TPYHTOBBIX BOJ B 30HE MOJBaJOB U MOAMOJHM, YCTpauBaeMbIX B TIUHHUCTBIX U
CYTJIMHUCTBIX TPYHTaX.

[Tpu cnorcToM CTPOEHHH BOJOHOCHOTO IUIAcTa AJIS 3alllUThl MOABAJIOB W MOAMONUNA 31aHUN
CleyeT YCTpauWBaTh INPUCTEHHBIC WM KOJIbLIEBbIE JAPEHAXH B 3aBHCUMOCTH OT MECTHBIX
YCIIOBHUU.

Ecmm OTACJIBHBIC YaCTHU 34aHU pacCliojlararoTCda Ha y4aCTKax C pa3JIMYHbIMU I'€OJTOTHYCCKUMU
YCJIOBUSAMH, HAa OTUX YHaCTKaX MOXXHO ITPUMCHATH KaK KOHBHCBOﬁ, TaK U HpHCTCHHBIﬁ APCHAXU.

[IpucTeHHbIi gpeHax MPOKIIAIbIBAIOT 110 KOHTYPY 3/1aHUs C HApYy>KHOU CTOPOHBI. PaccTosiHue
MEXIYy JIpeHa)KOM U CTEHOW 3[0aHHUs Ompelensercs IMPUHOW (YyHAAMEHTOB 3JaHUS U
pa3MenieHueM CMOTPOBBIX KOJIOIEB ApeHaxa.
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[IpucTeHHBIM ApeHaX, Kak MpaBWiIO, JOJDKCH IPOKIAAbIBATBCS HA OTMETKaxX HE HMKE
MOJIOLIBBI JIGHTOYHOTO (PYyHAAMEHTA WIM OCHOBaHMS (DYHIaMEHTHOM IUIUTHI.

[Ipu Oonpmioil rIyOMHE 3al0KeHHS (YHIAMEHTOB OT OTMETKHM TI0JIa TOABaJIbHOTO
MIOMEIICHUSI TPUCTCHHBIA JPEHaXk MOXET OBITh 3aJ0)KEH BBILIE MOJAOIIBHI (PYHIaMEHTOB IpHU
YCJIOBUHU MIPUHATUSA MEP IPOTUB IIPOCAAKU IPEHAXKA.

YCTpONCTBO NIPHUCTEHHOIO JApEHa)ka C IPUMEHEHHEM COBPEMEHHBIX  IIOJUMEPHBIX
(GWIBTPYIOIIMX MaTepHUajoB, B YaCTHOCTU C MPUMEHEHHEM O0OJOYKH «J/IpeHu3», yMeHbIIaeT
CTOMMOCTb CTPOUTEILCTBA 3@ CUET IKOHOMUMU I1E€CKa.

O6onouka «J[peHns» cOCTOUT U3 NBYXCIOWHON KOHCTPYKITUHU: JINCTA CIICIIMATILHOTO MPOGUIIsS
U3 MOJIMMEPHOr0 Marepuaia (MOJMATHIICH, MONUIIPONIIICH, TOIUMBUHIWIXJIOPUI) U HETKAHHOTO
T€OTEKCTUIILHOTO (PUIBTPYIOIIETO MaTepuala, CKPerIieMOro Mex, 1y co00il ¢ MOMOIIbIO CBAPKH
WA BOJIOCTOMKOTO KiIes. JINCTBI 0007104KH «J{peHn3» COeANHSAIOTCS IPYT € APYTOM BHAXJIECT.

TexHoIorus MpUMEHEHMsI JaHHOT0 MaTepuaia ykazana B MMacTpykuuu BCH 35-95.

IImacToBBIN IpeHaX

JInst 3aIUThl OT MOATOIUICHUSI TPYHTOBBIMH BOJAMH MOJBAJbHBIX MOMEIICHUN W TOIMOJIUI
3[JaHU#, YCTPaMBaeMbIX B CIIOKHBIX THAPOTCOJOrMYECKUX YCIOBHSAX, KAK-TO: B BOJOHOCHBIX
jacrax 60Hbm0ﬁ MOIITHOCTHU, HIpHU CIOUCTOM CTPOCHHUH BOAOHOCHOI'O IJIaCTd, MPHW HAJIUYUH
HAIMOpHbIX MOJA3CMHBIX BOA U T.II., a4 TaKXC B CJIydac HeI[OCTaTO‘-IHOI\/'I 3(1)(1)GKTI/IBHOCTI/I
[PUMEHEHUS KOJIbLEBOIO WIIM IIPUCTEHHOI'O APEHaXa, CAEAYET YCTPAauBaTh IJIACTOBBIE IPEHAKU
(cM. puc. 9).

B BogoHOCHBIX 1u1acTax OOJNBIION MOIIHOCTH CIEAYET MpelBAPUTENIbHO MPOU3BECTH pacueT
BO3MOXKHOTO MOHWXEHUS YPOBHSI MOJ3EMHBIX BOJI B IIEHTPE KOHTypa KOJBIEBOro ApeHaxa. B
Clly4ae HEIOCTaTOYHOI'O CHUXXEHHS YPOBHS TPYHTOBBIX BOJ| HAJ0 MPUMEHHUTH IUIACTOBBIN
JpEHaX.

[Ipy CcHOXHOM CTPOEHMM BOJOHOCHOIO IIIacTa C M3MEHEHHMEM €ro CocraBa H
BOJIOTIPOHUIIAEMOCTH (B IUTAHE U pa3pese), a TAaKKe MPU HATMYUK OOBOJHEHHBIX 3aMKHYTBIX 30H
Y JIMH3 II0J1 I10JIOM IIOJBaJIbHOTO IIOMEILECHMS, YCTPAauBAIOTCS IUIACTOBBIE IPEHAXKU.

[Tpy HaTMYMU HANIOPHBIX MOA3EMHBIX BOJ CJIEIyeT MPHUMEHSATh KOJBIIEBON WM ILIACTOBBIM
z[peHaX( B 3aBUCHUMOCTH oT MCCTHBIX FI/II[pOI‘eOJIOFI/I‘-IeCKI/IX YCJIOBI/Iﬁ C paC‘IeTHBIM
000CHOBaHUEM.

Jns 3amuTel  OABAJIbHBIX IOMEIIEHUH M COOPYKEHUM, B KOTOPBIX [0 YCIOBHUSIM
IKCIUTyaTallMy HE JOIYCKAeTCs MOSBIIEHUE CBIPOCTHU, IPU 3aJI0KEHUU 3TUX MOMELICHUH B 30HE
KaIIWJUISIPHOTO YBJIQKHEHUS IPYHTOB CJIEIYET YCTPanuBaTh MJIACTOBBIE JPEHAKHU.

[InacToBble «IPOPHUIAKTUYECKUE» JPEHAKU [UId TaKUX IOMELIEHUH U COOpYKEHUl,
YCTPauBaeMBbIX B INIMHUCTBIX U CYTJIIMHUCTBIX TPYHTaX, PEKOMEHYETCS IPEAYCMATPUBATh TAK)Ke
U TIPU OTCYTCTBUHU HAOIIOIaEMBIX MTO3EMHBIX BOJ.

[TnacToBble IpeHa)kH yCTpauBarOT B COUYETAHMU C TPyOUaThIMU JpEHakaMH (KOJbLEBBIMH U
IPUCTEHHBIMH).
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Jlnsg  compspKeHHs IUIacTOBOTO JIpeHa)ka C HAapyKHBIM TpyOuyaThIM JIPEHAXKOM  depe3
(byHaaMeHTHI 3JaHNS TPOKIIAABIBAIOT TPYOUAThINA ApEHAXK.

Jns mognonumii 3maHui ¢ QyHIAMEHTAaMHM Ha CBAWHBIX POCTBEPKAX, IJIACTOBBIM JIPEHAXK
MOKHO YCTpanuBaThb B COUCTAHUU C OI[HOJIHH@ﬁHBIM APCHAXKOM, IMMPOKJIaAbIBACMBIM I10/] 3JaHUCM.

JIpeHa)X TOA3EMHBIX KaHAJIOB

Jnst 3amuThl OT MOATOIUIEHUS T'PYHTOBBIMM BOJAMM KAaHAJIOB TEIUIOCETU U KOJUIEKTOPOB
NOJ3EMHBIX COOPYKEHUN MPU MPOKJIAIKE UX B BOAOHOCHBIX TPYHTaX HEOOXOAMMO yCTpauBaTh
JIMHEWHBIE COMTYTCTBYIOIUE IPCHAKH.

«[Ipopunakruyeckre» (COMyTCTBYIOUIUE) IPEHAXH CIEAYeT YCTpauBaTh B TIJIMHUCTBIX H
CYIJIMHUCTBIX IPYHTaX.

ConyTcTBYIOIMHA ApeHax Hano 3akinaapBaTh Ha 0,3 - 0,7 M HIKE MOAONIBBI OCHOBaHUS
KaHaua.

ConyTCcTBYIOLIUN ApEeHAX CIAEAYyeT MPOKIAAbIBATh C OJHON CTOPOHBI KaHaJla Ha PACCTOSIHUU
0,7 - 1,0 m ot HapyxHOW rpanu kaHana. PacctosHue 0,7 M HEOOXOIUMO Ui pa3MeElICHUs
CMOTPOBBIX KOJIOJIIEB.

[Ipu ycrpolicTBe NPOXOAHBIX KAaHAJIOB JPEHAXK MOKHO MPOKJIAJBIBATH MO KaHAJIOM IO €ro
ocu. B aTom ciiydyae Ha JIpeHake CielyeT YCTpauBaTh CIIELUAIbHbIE CMOTPOBBIE KOJOJILBI C
JIOKaMHU, 3a/IeJIaHHBIMU B THUILE KaHAaJa.

B cnyuae 3a5105keHUS] OCHOBAaHHUS KaHaIa HA TNIMHUCTBIX U CYIJIMHUCTBIX TPYHTAX, a TAKXKe Ha
IeCYaHbIX TPyHTax ¢ Ko3pduuuentom punbpTpanuu MeHee 5 M/CyTKH, MO OCHOBaHUEM KaHaa
HE00XO0/IMMO yCTpanuBaTh IMJIACTOBBIN APEHAXK B BHJIE CIJIOLUTHOTO MIECYAHOTO IJIacTa.

[TnacToBbI ApeHaX MOJDKEH OBITh COSNUHEH C IPEHUPYIONIEH OOCHIITKON COMYyTCTBYIOIIETO
TpyOUaToro ApeHaxa.

[Ipu ycrpoiicTBe KaHAIOB B TJIMHUCTBIX M CYTJIMHHUCTBIX TPYHTax, B TPYHTaX CIIOMCTOTO
CTPOCHUS, a TaKKe B MECYaHBIX IPyHTaX ¢ KO3(pduuueHToM QuiabTpanuu MeHee 5 M/CyTKH, C
00enX CTOPOH KaHala JOJDKHBI OBITh OTCBHIMAHBI BEPTHKAIbHBIC WM HAKJIOHHBIC MPHU3MBI U3
necka ¢ ko3 uuueHTom GUIBTpAIIKM HE MEHEE 5 M/CYTKH.

[lecuanple npu3MBl TNpeNHA3HAYAIOTCSA JUISI NIpUeMa NpUTEeKaromeid ¢ OOKOB BOIBI U
YCTPauBaIOTCs AHAJIOTMYHO NIECYaHBIM IIPU3MaM I'OJI0BHOI'O U IIPUCTEHHOIO JIPEHAXKEH.

JIpeHaX IPUAMKOB M 3ariayOJIEHHBIX YacTel MOABAJIbHBIX IIOMEIICHUH

JpeHaxx mpUsAMKOB M 3ariyOJIEHHBIX YacTeW MOJBAIBHBIX IMOMEUIEHUN JTOJDKEH PelaThCs B
KOKIOM CiIydae B 3aBUCHMOCTH OT MECTHBIX T'HAPOT€OJIOTUYECKUX YCIOBUH U MPUHATHIX
KOHCTPYKIMU 3JaHUM.

Jlist TOM 11e7TM MOTYT OBITH PEKOMEHIOBAHBI CIEAYIOIINE PEIICHUS:

3ary0JeHre HHM30BOTO y4yacTKa JApeHa)ka, KOrja 3ariyOJieHHbIE TMOMEUICHHS M MPHUIMKH
PacCIOJIOKEHB] Y HU30BOM €0 YacTH, CUUTAs 110 TEUEHUIO BOJBI B APEHAXKE;
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olmiee MOHMW)KEHHME JpeHaxka MpU 3aJT0KEHUH [peHa)ka M 3allUIIaeMOro COOPYKEHHUS B
MecYaHbIX IPYHTAX;

paszeneHue OOIIETO JpeHa)ka Ha OTHENbHBIE YacTH C CAaMOCTOSITENbHBIMH BBINYCKAMU;
YCTPOMCTBO JONOJIHUTEIBHBIX JIOKATBHBIX IPEHAKEM.

[Ipu npeHUpOBaHMM OTHENIBHBIX NPUSIMKOB U 3ariyOJCHHBIX IOMEIIEHUNH HEOOXO0AUMO
o0patuth 0cob0€ BHMMaHHE Ha MEpONPHUATHS MPOTHUB BBIHOCA TPYHTA HM3-TIOJ (PyHAAMEHTOB
3/1aHMUSL.

[Ipu ycTpoiicTBe KOJBLEBBIX JpeHakel (GyHIaMEHThl 3/aHds MOTYT OBbITh 3aJ0XKEHBI
HECKOJIbKO BbIlIE ApeHaxa. [IpeBbiieHne (GyHIaMEHTOB 3/1aHUs HaJ APEHAKOM U PACCTOSHUE
JpeHa)ka OT 37aHUs JOJDKHBI OBITh MMPOBEPEHBI C YYETOM YIJa BHYTPEHHETO TPEHUs TpyHTa IO

dbopmyre:

B H-i
mux=b+_+
2 1Z@ e

|\ - HAUMEHBILIEE PACCTOSHHUE OCH JIPEHBI OT CTEHBI 37[aHUS B M,
b - ymmpenune pyHnamMeHTa 30aHHS B M,

B - mupuHa 1peHaxxHOM TpaHIIEH B M,

H - rmyOuna 3am0eHust JPEeHsbI B M,

h - r1yOuHa 3anoxenus GyHIaMeHTa B M,

¢ - yroJl BHyTPEHHEr 0 TPEHUsI IPYyHTA.

[Ipn 3anoxeHun apeHaxa HIkKe (yHIAMEHTa 3JaHUN C IENbI0 HUCKIIYeHUs cyddo3un
TPYHTOB, 0C000€ BHHUMAaHHE CJEIyeT OOpaTHTh Ha NPABWIBHBIA TOAOOpP W YCTPOWCTBO
JPEHAXXHBIX OOCHIIIOK, Ha Ka4eCTBO 3aJICJKU IBOB M OTBEPCTHI B KOJOMIAX, a TaKKe Ha
MEPOTIPUATHS, UCKITIOUYAIOIINE BEIHOC TPYHTA IPU Pa3pbITHH TPAHIICH ApeHaXkKa.

[Tpu OGonpiION BeNWYMHE MOHMKEHUS TOPU30HTAa TPYHTOBBIX BOJ MOA (yHIaMEHTaMU
(CyIIECTBYIOUIMMH U MMPOECKTUPYEMBIMHU) CIIEAYET MPOU3BOIUTH pacueT 0Ca KU IPYHTA.

[Tpu ycTpoiicTBe nepenanoB Ha JApeHake B Mpeeax 30Hbl BIUSHUS HIDKHEH JPEHBI, TaKKe
CIIeIyeT MpelycMaTpuBaTh MEPOIPUITHSL, IEPEUNCIICHHBIE BBIIIE.

[lepenagapie KOMOALBI JOJDKHBI YCTPAauWBaThCA C TILATENbHOW 3a/€7KON BCEeX UIBOB U
OTBEPCTHI.

JlokanpHbIE IpEHAXXW U1 OTHAEIBHBIX IPHUAMKOB DPEKOMEHAYETCS YyCTpaWBaTh IO THILY
IIJIACTOBOT'O JIpeHaXa.

JIpyrue BUIEI IpeHaXKEN

B HekoTophIx ciydasx TpeOyemMoe MOHI)KEHHE YPOBHS TPYHTOBBIX BOJ MOJXET OBITh
JOCTUTHYTO CUCTEMOM OOILIero JPEHUPOBAHHS TEPPUTOPUU (TOJOBHBIM M CHCTEMATUYECKHM
JPEHAXKOM).
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,Z[peHanm MOTYT IIPOKJIAaAbIBATECA COBMECTHO C BOJOCTOKAMH (CM. puc. m)

IIpu 3acellike pedek, pPy4ybeB, JIOTOB M OBPAroB, SIBIIAIOLIMXCS €CTECTBEHHBIM IPEHAKOM
TPYHTOBBIX BOJ, MOMHUMO KOJUIEKTOPOB JUISI OTBOJA IOBEPXHOCTHBIX BOJ HEOOXOAUMO
yCTpauBaTh APEHAXHU [UIsl IpUeMa TPYHTOBBIX BOL.

Jpenaxxam nomkHa ObITH oOecrieyeHa CBSI3b C BOJOHOCHBIM IUIACTOM C O0EUX CTOPOH
BOJIOCTOYHOTO KoyuieKTopa. [Ipu 0onbIIoM mpUTOKE MOA3EMHBIX BOJI, a TAKXKe MPH 3aJI0KECHUH
KOJJIEKTOpPA Ha TJIMHAaX M CYIJIMHKAaX, MPOKIAAbIBAIOT JABE JAPEHbI, pacmojaras uUX 1o o0e
CTOPOHBI KOJIJIEKTOPA.

IIpy ManoM HpPUTOKE TPYHTOBBIX BOJ U PACIOJNOKEHUM BOJOCTOYHOI'O KOJUIEKTOpa B
MIECYaHbIX TPYHTAX MOYKHO INPOKIIAABIBATH OJHY JAPEHY, pacmojarasi €¢ cO CTOPOHBI OOJIBIIETO
MpUTOKa BOABL. EciM mpu 3TOM mecdanple TPYHTHI UMEIOT KOADPHUIMeHT GuabTpanuu MeHee 5
M/CYTKH, TIOJ OCHOBAaHHEM KOJIJICKTOpA JOJDKEH OBITh YCTPOEH IUIACTOBBIA ApPEHAK B BUJIEC
CIUTOIITHOTO TUTACTA WJIM OTJEIIBHBIX TPH3M.

HpI/I BBIKJIMHWBAHHUH BOJOHOCHOI'O IIaCTa Ha CKJIOHAaX M B OTKOCax HCO6XOI[I/IMO yCTpanBaTh
MEPECXBATBIBAIOIINEC APCHAXKU.

[lepexBaThiBatoMe JPEHAXKU 3aKJIaAbIBAlOT Ha TiyOMHE HE MEHbIIeH ueM TiyOuHa
IpoOMep3aHusl U YCTPAauBAIOT UX 10 THITY TOJIOBHOTO JIpEHaXa.

Kor/:[a BOAOHOCHBIC CJIOM BBIPAXKCHBI HEACHO W MOA3CMHBIC BOJbI BBIKIIMHHUBAIOTCSA I10 BCEH
ImIom@aayn OTKOCa, YCTPanuBarOT CICHUAJIbHBIC OTKOCHBIC APCHAXKH.

HpI/I yCTpOﬁCTBe MOAMOPHBIX CTCHOK, B MCCTAaX BBIKIIMHUBAHUSA IMMOA3CMHBIX BO, YCTPpAUBAKOT
3aCTCHHBIA JIpEHAX. 3aCTOMHBIM JApEHaXX TMPEACTABISICT COO0OM CIUIONMIHYIO 3aChIIKy W3
GuUIBTpyIOIIEr0 MaTepuaia, yJI0KEHHOro 3a cTeHKou. I[Ipm HeOonbIoi IjMHE 3aCTCHHBIN
JIPEeHaX MOXKeET ObITh yioxeH 0e3 TpyOsl. [Ipu 3HaunTENbHON JUIMHE PEKOMEHIyeTCs YCTpanuBaTh
TpyOUaTHIA IpEHAXK C IPEHUPYIOIIECH OOCHIITKOM.

Jnst ymaBnMBaHUS POJHUKOB, BBIKJIMHUBAIONIMXCS HA CKJIOHE, YCTPAaWBAIOT KaNTa)KHBIC
KOJIOIIBI.

OTKOCHBIE M 3aCTCHHBIE APCHAXKW M KallTa>XHbIC KOJOAUbLI JOJKHbBI MMCTH oOecIieueHHbIE
BBIITYCKH BOJIbI.

Jnst 3amThl CYIIECTBYIOMIMX MOJBAIBHBIX MOMEIIECHUI W MONOIUN 3JaHUN TUN JIPEeHaKa
BBEIOMPAIOT B KAKJIOM KOHKPETHOM CITydae, PyKOBOACTBYSICh MECTHBIMH YCIIOBHSIMH.

B necuanbix IpYHTax yCTPauBaOT KOJILIICBLIC U I'OJIOBHBIC JPCHAXKU.

B MIMHUCTBIX U CYTMTUHUCTBIX TPYHTaX MPU INIyOOKOM 3aJI0KEHUH (DYHIAMEHTOB YCTPAaUBAIOT
IIPUCTEHHBIE [PEHAXXHW, IPU YCIOBUH, YTO TAKOE PELICHUE JIOIYCKAeTCs KOHCTPYKLUEH
(GyHIaMEHTOB U CTEH 3aHUS.

[InacToBBIM JIpeHaX yCTpauBalOT B CiIydae, KOTJa B MOABAJE MOXET OBITh YCTPOCH BTOPOI
1o Ha 0oJiee BHICOKUX OTMETKax. B 3TOM ciydae MeXIy CTapbIM M HOBBIM IIOJIOM HaCHIMAIOT
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cioi (UIBTPYIONIETO MaTepraia (KpyImHO3EPHUCTOTO TIECKa C MPU3MaMu TpaBUs WU MIEOHS) U
COCIMHAIOT €r0 C HApYKHBIM TPYOUaThIM JPEHAKOM, KaK U B OOBIYHBIX [IACTOBBIX APEHaXKaX.

[Tpu mpoeKTUPOBaHUM U CTPOUTEIHCTBE JPEHAXKEH Yy CYIIECTBYIOIIUX 3/1aHUM JTOJKHBI OBITh
IIPEyCMOTPEHBI MEPBI IPOTUB BBIHOCA U IIPOCAJAKH TPYHTOB.

PaspeiTue TpaHiien IpeHaka B 3TUX CIIy4asX CJeIyeT BECTHM KOPOTKHUMH 3axBaTKaMHU C
HEMEJJICHHOW YKJIaJKOW JpEeHa)ka U 00paTHOM 3aChITKOW TPaHIIICH.

Tpacca apenaxa

Tpaccsl KOJIBLIEBBIX, IPUCTEHHBIX U COIYTCTBYIOIIUX IPEHAXKEN OIMPENEIAIOTCS MPUBI3KOU K
3aIMINAEMOMY COOPYKEHHUIO.

Tpaccsl TOJIOBHBIX M CHUCTEMAaTHYECKUX JPEHAXEH OIPENeNsloTCd B COOTBETCTBUU C
TUAPOreOJIOTHYECKUMU YCIOBUSMHU U YCIIOBUAMU 3aCTPOMKH.

[Ipu 3amokeHUM IpeHaka HUXKE IMOAOIIBHI (YHIAMEHTOB COCETHHX COOPY)KEHUH U cereit
paccTosiHUA MEXAY HHUMH JOJDKHBI OBITh IPOBEPEHBI C YYETOM YIJIa €CTECTBEHHOTO OTKOCa
IpyHTa OT Kpasi MOAOIIBHI ()yHJAMEHTA COOPYKEHHsI (MJIM CETH) JI0 Kpasi TpaHILEH JpeHaxa (CM.

dopmyny).

ITpononpHbIi 1poduis ApeHAKA

I'myOuna 3amoxeHus qpeHakei 10JKHA ObITh He MEHbIIIE INTyOWHBI IPOMEp3aHus TPYHTA.

['myOuHa 3amokeHHsl TOJOBHBIX, KOJBLEBBIX M CUCTEMAaTHUECKUX JpEHaXel ompeaessercs
THJIPABINYECKAM PAacUueTOM U 3ariayOJieHHEeM 3alUIaeMbIX 3JaHHi U COOPYKCHUH.

['myOuHa 3ajmo’KeHUsT MPHUCTEHHBIX U COMYTCTBYIOIIMX JApeHaxel ompenensieTcss B
COOTBETCTBHUH C TITyOMHOM 3aIIUIIAEMBIX COOPYKEHUH.

[IponosibHBIE YKIOHBI ApeHaxa pekoMeHayeTcs: mpuHumaTh He MeHee 0,002 11 riIMHUCTBIX
rpyHToB U 0,003 1151 mecyaHbIX TPYHTOB.

HawnOomnpIime yKIOHBI IPEHAXKEH CIIeIyeT ONPeneisiTh, UCXOIs U3 MAKCUMAIILHO JTOITYCTUMON
CKOPOCTH T€UEHHUS BOJIBI B TpyOax - 1,0 m/cek.

PaccTtaHoBKa CMOTPOBBIX KOJIOJIIEB

CMOTpOBI:IG KOJIOAUBI CICAYCT YCTAaHABJIMBATH B MCCTAX IMOBOPOTOB TPACChl U H3MCHCHUA
YKJIIOHOB, Ha IICpCMIaiaX, a TAKXKC MCKAY 3TUMHU TOUKAMU ITPU OOJIBIINX PaCCTOAHUAX.

Ha npsmbIx ydacTkax JpeHa)ka HOPMaJbHOE PAacCTOSHUE MEXIYy CMOTPOBBIMM KOJOALIAMU -
40 m. Haunboupliee paccTossHUE MEXKTy CMOTPOBBIMH KOJIOALIAMH JIpeHaxa - 50 M.

Ha noBopoTax npeHaxka y BBICTYIIOB 3[JaHUI U Y KaMep Ha KaHajax yCTPOWCTBO CMOTPOBBIX
KOJIOAIEB HE 00s3aTeNbHO, MPHU YCIOBUH, YTO PACCTOSIHME OT IOBOpPOTa 10 OJMKaiIiero
cMoTpoBOoro kosoama He Oomee 20 M. B cimydae, korga Ha ydacTKe MEXIYy CMOTPOBBIMHU
KOJIOJILIAMH JPEHAX JIeJIaeT HECKOJIBKO MOBOPOTOB, CMOTPOBBIE KOJIO/IIBl YCTAHABIUBAIOT Y€peE3
OJIMH MOBOPOT.
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Y cTporCcTBO BBITYCKOB

Balinmyck BoJbI U3 ApeHaKEU POU3BOIAT B BOJOCTOKH, BOJLOEMBI U OBpary.

[Ipucoenunenune apeHaxed K BOAOCTOKaM, KaK IPABUIIO, CIEAYET OCYLIECTBIISTH BBIIIE
HIETBITH BOJOCTOKA. B ciyyae mpucoequHeHus JpeHa)ka HUXKE LIENBIrd TPpyObl BOJOCTOKA, Ha
y4yacTKe BBIIyCKa JpeHaka HeoO0XOJuMO TMpeAaycMaTpuBaTh oOpaTHblM kiamaH. He
PEKOMEHIyeTCsl TPUCOECINHEHNE JPEHAXXa K BOJOCTOKAM HUXKE YPOBHS BOJBI B ITOCIEIHUX IPHU
IIEpHO/Ie MTPEBBIIICHUS 3 pa3a B IOI.

[1pu BBIITyCcKE B BOAOEM JIPSHAX JTOJKCH OBITh 3AJI0’KEH BBIIIE TOPH30HTA BOABI B BOJJOEME BO
BpeMsi TaBojka. [IpM KpaTKOBPEMEHHOM TIOBBHIICHHH TOPH30HTa BOJOEMa JpPEHAX B
HEOOXOJUMBIX CIy4asX MOXKET OBITh 3aJ0KEH HIDKE IaBOJAKOBOTO TOPH3OHTA IPH YCIOBHU
000pyI0BaHUS BBIITYCKA IpeHAXka 0OpaTHBIM KJIarlaHOM.

VYcTheBO yyacTOK JApPEHAXHOTO BBITYCKAa B BOJOEM JIOJDKEH OBITh 3ariyOlieH HIKe
TOPU30HTA BOJBI HA TOJIIMHY JIEASHOTO TOKPOBA C YCTPONHCTBOM MEPENaHOr0 KOIOIIA.

[Ipy HEBO3MOXHOCTH YCTpPOMCTBa BBIITyCKa BOJBI W3 JpEHa)ka CaMOTEKOM HEO0OXOJUMO
MPEyCMOTPETh HACOCHYIO CTAHIUIO (YCTAaHOBKY) MEPEKAaUYKU APEHAXHBIX BOJ, pabOTaIOLIyI0 B
ABTOMAaTUYECKOM pPEXKHUME.

CoBMeleHNe IpeHaXKa ¢ BOJOCTOKOM

[Tpu npOCKTHPOBAHUHU IPEHAXa CIECAYET PACCMOTPETh BapUaHT MPOKJIAIKHA €r0 COBMECTHO C
BOJIOCTOKOM (CcM. puc. 10).

[Tp nocraToyHOW TIIyOMHE 3aJ0XKEHHUS BOJOCTOKA JPEHAX CIEAyeT pacroyaraTh HaJ
BOJIOCTOKOM B OJHOW BEPTHKAIBHOH IUIOCKOCTH C BBITYCKOM JPEHAXKHBIX BOJ B KaXKIBIN
CMOTPOBOHW KOJIOZCII BOJAOCTOKA. PaccTosiHMe B CBETy Mexay TpyOaMu JpeHaka U BOJOCTOKA
IIOJKHO OBITH HE MEHEE 5 CM.

B ciiyyae HEBO3MOXKHOCTH U3-3a TITyOHHBI 3aJI0)KEHHSI PACTIOJIOKUTh APEHAX HaJ BOJOCTOKOM
CJIeTyeT OCYIIECTBIIATH MapauIebHYIO YKIAIKY IpeHa)ka B OJTHOM TpaHIllee C BOJOCTOKOM.

TpyOb1

s ipeHaxa ciaeayeT NpUMEHSTh acOeCTOLEMEHTHBIE TPYOBI.

HckiroueHre COCTaBIISIOT JAPEHAXKH, 3aKJIa/JbIBACMbIC B TOA3EMHBIX BOJIaX, arpecCUBHBIX K
0eTOHaM W pacTBOpaM Ha MOPTIAHIIEMEHTe. B 3ToM citydae [uis ApeHaka cielyeT PUMEHSTh
MJTACTMACCOBBIE TPYOBHI.

JlomycTuMble MakCHUMaJIbHBIE TIIYOMHBI 3aCHINKHU JI0 BepXa TPyOUaTOro ApeHa’ka 3aBUCIT OT
pacyeTHOrO COMPOTHUBJICHUS HECYIIETro TPyHTa, Marepuaia TpyO, CIOCOOOB YKIAJIKH TpPYO
(ecTecTBEHHOE WJIM MCKYCCTBEHHOE OCHOBAaHWE) M 3aChIIKM TPAHIIEH, a Takke IPYrux
(daxTopoB.

Heo6xoaumMble naHHBIE O TPUMEHEHHIO acOECTOLIEMEHTHBIX TpyO nMmerorcs B anbbome CK
2111-89, a mo rutactMaccoBeIM TpyOam - B annsbome CK 2103-84.
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Bononpuemnsie oTBepcTus B TpyOax cieAyeT ycTpauBaTh B BUJAE IPONUIIOB MIMPHHOHN 3 - 5
MmM. J{rHa nponuia 10JpKHA ObITH paBHA MOJOBUHE auaMeTpa TpyOsl. [Iponmiibl ycTpauBaioT ¢
o0enx CTOpPOH TPyOBbl B IIaAXMAaTHOM MoOpsAaKe. PaccTosHue Mexay OTBEpPCTUSMH Ha OJHOU
ctopoHe - 50 cMm. MiMeeTcs BapuaHT C MPOCBEPIMBAHUEM BOJONPHUEMHBIX OTBEPCTUI (CM. pHUC.
11, 12).

[Ipu yxnaake Tpyd HEOOXOAMMO MPOCIEANTH, YTOOBI MPOIUIIBI OKA3hIBATUCH COOKY TPYOHI;
BEPX M HU3 TPYOBI JOJDKEH OBITH 0€3 MPOIUIIOB.

AcOecTorieMeHTHBIE TPYOBI COSAMHSIOT My(TaMH.

[Ipu npumenenun nOMMBUHUIXIOPUIHBIX TpyO (IIBX) BomompuemHble OTBEpCTHS
BBITIOJTHSIFOTCS aHAJIOTUYHO acOecTOleMeHTHBIM TpyOaM. ["'odpupoBanHas apeHakHas TpyOa U3
nommdTrieHa (ITH/T) BeimyckaeTcest ¢ rOTOBBIMU BOJAOIPUEMHBIMU OTBEPCTUSIMHU (CM. prc. 13).

JpeHupVyIOIMe KOHCTPYKIIMUA U QUIBTPEL IPEHAXKEHN

Jlpenupytoiue 0OCHINKH, B COOTBETCTBUU C COCTABOM JPEHUPYEMBIX TPYHTOB, YCTPAUBAIOT
OJHOCJIOMHBIMH WJIN ABYXCIOWHBIMH.

[Ipu pacnonoxkeHUH ApeHa)ka B MECKaX I'PaBENIUCTBIX, KPYIMHBIX U CPEIHEH KPYIMHOCTH (TIpH
cpeaneM nuamerpe yactull 0,3 - 0,4 MM U KpymHEe) yCTpauBarOT OJHOCIOHHBIE OOCBHINKH U3
rpaBus WU ICOHS.

[Ipu pacmonokeHnn IpeHaXka B MecKax CpeHel KPYITHOCTH CO CPEAHUM TUaMETPOM YaCTHII,
menpuM 0,3 - 0,4 MM, a Takke B MEIKHUX M INbUIEBATHIX MECKaX, CYNECSX U MPU CIOMCTOM
CTPOCHHH BOJOHOCHOTO IUTACTa, YCTPAMBAIOT JBYXCIIOWHBIC OOCHIIKKH (cM. puc. 20).
BHyTpeHHU# C10# 0OCHINKH yCTPAauBAIOT U3 IICOHS, @ BHEITHHUI CJION OOCHITIKH - U3 MECKa.

Martepuansl ~ OpeHUPYIOUIMX  OOCBIMOK  JOJDKHBI  YAOBJETBOPSATH  TPeOOBAHUSAM,
IpeIbABISIEMBbIM K MaTepHaliaM JJsl TUIPOTEXHUYECKUX COOPYKEHUH.

JUsist BHYTpPEHHETO CII0s APEHUPYIOIUX 0OCHIIOK MPUMEHSIOT I'paBuii, a IpU OTCYTCTBHH €TO -
meOCHb M3BEPKEHHBIX TOPHBIX MOPOJ (TPaHUT, CUEHUT, Tab0Opo, numapur, O6a3ansT, nuabdas u
Ip.) WIH ke 0c000 MPOYHBIE PA3HOBHIHOCTH OCAIOYHBIX MOPOJ (KPEMHHUCTHIC W3BECTHSIKU H
XOPOIIIO CIIEMEHTHPOBAHHBIC HE BEIBETPUBAIOIINECS IECIAHUKH).

Jlyis BHEIIHEro cJiosi OOCHINOK MPUMEHSIOT MECKH, SBIIAIOMIMECS MPOIYKTOM BBIBETPUBAHUS
U3BEPKEHHBIX MTOPO/I.

Marepuansl 1711 APSHUPYIOUTNX OOCHIMTOK JTOJIKHBI OBITh YMCTBIMU U HE coaepxkarthb Ooiee 3-5
% 1o Becy yactul ¢ nuamerpom mexee 0,1 mwm.

[Toxbop coctaBa APEHUPYIOMIMX OOCBHIOK MPOU3BOIAT IO CIEHHUATBHBIM TpapukaM B
3aBHCUMOCTH OT THUIA (PUIBTPA U COCTaBa APEHUPYEMBIX TPYHTOB.

Jpenaxu cineayer ykiaablBaTh B OCYLICHHBIE TPaHIIEU. B IeCYaHbIX IPYyHTAX INPUMEHSIOT
BOJIOTIOHIDKEHHE HrinopmibTpaMu. Ilpu 3amokeHWu JpeHa)ka Ha BOJOYIOpE NPUMEHSIOT
BONOOTIMB C YCTPOMCTBOM CTPOMUTENIBHBIX JPEHAXKEH, 3aMOPaXKMBAHHE WM XUMHUYECKOE
3aKpEIJICHUE TPYHTOB.
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TpyOsl ApeHa)keld HECOBEPIIEHHOTO THIA YKJIAABIBAIOT HA HWXKHHUE CJIOW JAPCHUPYIOIICH
O6CI:IHKI/I, KOTOPBIC B CBOKO OUCPCAb, YKIIAAbIBAOTCA HCIIOCPCACTBCHHO HAa IHO TPAHIIICH.

Jns  gpeHaxel  COBEpLUIEHHOTO THMA OCHOBaHUE (IHO  TpaHIUEH) YKpeIIsieTcs
BTPaMOOBaHHBIM B IPYHT LIeOHEM, a TPYOBI YKJIAABIBAIOTCS HA CIIOU MIECKa TOJILIMHOM B 5 CM.

B cnalbIx rpyHTax ¢ HEIOCTATOYHOM HECYIIEeH CITOCOOHOCTHIO IPEHAX JTOHKEH OBITh YIIOKEH
Ha HCKYCCTBEHHOE OCHOBAHUE.

Jlpenupytoiue oOCHINKHA MOTYT UMETh MPSIMOYTOJIbHOE WM TparelnenjainbHoe ouepTaHue B
MOTIEPEYHOM pa3pese.

OOCBINKY NPSIMOYTOJIBHOIO OYEPTAHUS YCTPAUBAIOT C MOMOIIIBIO HHBEHTAPHBIX LIUTOB.
OOchInKH Tpanenen1aIbHOTO OUepPTaHus HAChINaloT 0e3 UTOB ¢ oTkocamu 1:1.

JIByXcnoliHbIe APEHUPYIOLIHE OOCHITKA PEKOMEHIYEeTCs AeNaTh NPSIMOYTOJIbHOTO OUYepTaHUs
C IOMOILIO UHBEHTAPHBIX LIUTOB.

TonmmHa 0AHOTO CJ10s APSHUPYIOIIEH OOCHIKY JOJKHA OBITh HE MeHee 15 cM.

Tpy6oduabTphl

B3amen yctpoiicTBa JapeHaka H3 TpyO C TpaBUIHO-IIEOCHOYHBIM (QUIBTPOM IS
NpOoPMIAKTHYECKUX JAPEHAXKEH MOTYT OBITh NPUMEHEHbI TPyOO(PHUIBTPHI M3 MOPUCTOTO OETOHA
Wi apyroro marepuana. OOnacTb W YCIOBHS NPHUMEHEHHUS TPyOO(QMIBTPOB ONpEAEIIeTCS
CTIeUATIbHBIMU YKa3aHHUSIMU.

Kosoamsl

Ha Tpy0OuaThix apeHakax yCTpauBarOT KOJOIIIBI.
Jlis mpenoxpaHeHus OT 3aCOPEHUs KOJIOALBI JOKHBI ObITh CHa0KEHbI BTOPHIMU KPBIIIIKAMHU.
[lepenagapie KOMTOIBI HA APEHAXKE JOHKHBI UMETh BOJJOOOIHYIO YacTh.

Ilecuanrle IPU3MBI

[Ipun mpoknaake apeHa)ka B IMECYaHBIX TPyHTaX ¢ KodduimeHToM (QruibTpaniuu MeHee 5
M/CYTKH, a TaKK€ B TPYHTaX CIIOMCTOTO CTPOCHUS, YaCTh TPAHIICH HAJl IPEHa)KOM 3aChIMaroT
NECKOM. 3achlllaHHas TecyaHas Ipu3Ma J0JDKHA UMETh KOdQPHUIUEHT QuibTpanuu He MeHee 5
M/CYT.

3achINKy NECKOM TPaHIICH, pa3pabOTaHHOM B MECYaHbIX IPYHTaX, MPOU3BOAAT Ha BeicoTy 0,6
- 0,7H, rne H - BbicOTa OT JHA TpaHIIEH 1O YPOBHS IOJ3EMHBIX BOJ, HO HE MeHee 15 cMm. Hajg
BEPXOM JIPEHUPYIOIIEH 0OCHIIKU. B TpyHTaX CIOMCTOr0 CTPOEHHS TPAHIICIO 3aCHIMAIOT MECKOM
Ha 30 cM. BbIIIE YPOBHS MOA3EMHBIX BOJI (CM. pHC. 4).

Konoausl-puisTpel

IIpy HEOAHOPOIHOM CTPOCHHUH BOJOHOCHOIO IIACTA, KOI/IA TOPU3OHTANIBHAS IPEHA IIPOXOJAUT
B BEpPXHEM MeEHee IPOHUIAEMOM CJIO€, a HHXKE pacloJIoKeH Oosiee MPOHHIIAEMBIN CIIOM,
yCTPauBalOT KOMOMHHMPOBAHHBIA JPEHAX, COCTOSAIIMN M3 TOPU3OHTAIBLHOW JPEHBl H
BEPTHUKAIBHBIX CAMOHM3IIUBAIOIINXCS KOJIOEB-QUIBTPOB (CM. pHC. 5).
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[TpoxoaKky BEpPTHKAJIBHBIX KOJOALEB-(QUIBTPOB MOXKHO BBIIOJIHUTH TUAPABINYECKUM
croco0oM (TOrpy>KEHHEM C MOMOIIBIO MOAMBIBA) WM OypOBBIM criocoboMm. B atux crmywasx
KOJIOAUBI-QUWIBTPEl B KOHCTPYKTMBHOM OTHOILICHWH YCTPAMBAIOTCA AHAJOTHYHO TPyO4aThIM
KOJIOALIAM  BEPTUKAJBHBIX JpeHaxed. YcTbe (BEepXHHM KOHEI TpyO4aTroro KOJIOJIA)
pacrioyiaraeTcsi HU)KE OOILIero HEMOHM)KEHHOTO YPOBHS IOA3EMHBIX BOJA M 33/1€JIBIBACTCA B
JHUILE CMOTPOBOTO KOJOAUA ApeHaka. OTMETKa ycThs TpyO4aTOro KOJIOALA JOJIKHA OBITH
BBIIIIE OTMETKH JIOTKA TOPU30HTAIBHON JIpeHbl Ha 15 cM. [Ipu HeOombmIoN TITyOnHE YCTaHOBKY
KOJIOALEB-(PHIIBTPOB MOXHO IPOM3BOJIUTH OTKPBITBIM crnocoooM. Jlins 3Toil menu co jaHa
TpPaHIIEH TOPHU3OHTAIBHOIO JPEHa)Ka OTKPBIBAIOT KOJIOALBI, B KOTOPBIX YCTaHABIUBAIOT
BEPTUKAJIBHO TPYOB!I (acOECTOIIEMEHTHBIE HJIM IUIAaCTMACCOBBIE), 3alOJHEHHBIE T'paBUEM WIH
mebHeM. [IpocTpaHCTBO  MeXAy  BEpPTHKAJbHOW TPyOOH H  TPYHTOM  3arOJHSIOT
KPYIMHO3EPHHUCTHIM NecKoM. HrXHMI KOHEI BepTUKAIBbHOM TPYObl BXOIHUT B CIOW I'paBUS WIX
meOHs Ha JHE Kojojna. BepxHuii KOHeI TpyObl CONpsraeTcs ¢ BHYTPEHHUM CJIOEM OOCBINKH
TOPU3OHTAJIBHOM JIPEHBI.

KOoHCTpYKIIHS IIACTOBOrO JApCHaXKa

[TnacToBBIi JpeHax TPUMEHSIETCS IS 3aIIUTHI TIOIBAJIOB 31aHUH, IPHSIMKOB U KaHAJIOB B TEX
CiTy4asix, KOT/la OJIMH TpyOUaThIil IpeHax He TaeT HEOOXOIUMOTO ApeHupyomero sddexra.

IInactoBbIit APCHAX YCTpauBaACTCA B BUAC CJIOA IMECKA, OTCHINIAEMOTI'O 110 JHY KOTJIOBaHa IO
3aHUEC WM TPAaHIICH IJId KaHaJia.

Croif mecka B MONepeyHOM HampaBJICHUH MPOPE3AI0T MPU3MaMU U3 TPaBUS WIH LIEOHS.

[TnacToBbIil ApeHa)k HEOOXOOUMO IMPEIOXPAaHUTh OT 3ACOPEHHUS BO BpPEMsI CTPOMTEIHCTBA.
[Ipu ycTpoiiCTBE TOJOB M OCHOBAaHMM MOKPBIM CIOCOOOM (C TPUMEHEHHWEM MOHOJIUTHOTO
0eToHa M LIEMEHTHBIX PAacTBOPOB) HEOOXOIMMO 3aKPBITh IUIACTOBBIA JApPEHAX H30JIHUPYIOIIUM
MaTepuaioM (IepraMuHOM H T.I1.).

['paBuitHbIe (MM 1I€0CHOYHBIC) TIPU3MBI JIOJDKHBI UMETh BHICOTY HEe MeHee 20 cMm.

Paccrosiane mexny npusmami - 6 + 12 M (B 3aBUCHMOCTH OT TUPOTEOJIOTHUECKUX YCIOBUM).
[IpoknaneiBatoTCs MPHU3MBI, KaK MPaBHIIO, B CEpeIUHE MEXKAY MNONEpeYyHBbIMU (yHIaMEHTaAMU
3aHUS.

[Ipu OonBIIOM TPUTOKE BOABI WIIM Ui OCOOO OTBETCTBEHHBIX COOPYXEHHUH IIaCTOBBIN
JPEHaX MOXKET OBbITh JIBYXCJIOHHBIM IO BCEHl IUIOIIAAN C HUKHUM CJIOEM U3 IIeCKa U BEPXHUM -
W3 TpaBUs WU ICOHS.

IIpn Mano¥ MmUpUHE 3alUIIAEMOr0 COOPYKEHHs M OIPAHMYEHHOM IIPUTOKE BOIBI, B
YaCTHOCTH TIOJI IMOA3EMHBIMUA KaHAJIaAMH, IJIACTOBBIM JPEHAXX MOXET OBITh YCTPOCH M3 OIHOTO
CJIOS IIECKa WX U3 LICOHA.

TOJIH_II/IHa I1IJ1aCTOBOI'O ﬂpeHama Imod 3JaHUSIMHU OOJI2KHA GBITB HEC MCHEC 30 CM, U IIOJ
KaHajaMH - He MeHee 15 cM.

B oraenbHBIX ciyyasx, mpu OOJIBIION IUIOIIAAM JApeHaXka WIM OCOOBIX TpPeOOBaHMSIX K
MOHMKEHUIO 30HBI KalWJULIPHOTO HACHIIIEHUS, TOJIIMHA U KOHCTPYKIHS IJIACTOBOTO JpEHaXa
OIIPEIETISIOTCS PACUETOM.
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[TnacToBBIN JpeHaXx JOKEH BBIXOAUTH 32 HAPYKHBIE CTEHKU COOPYKEHHMSI, @ B HEOOXOMMBbIX
CIIy4asiX - OTCBINAThCS 10 OTKOCY KOTJIOBaHA (TpaHILEN).

[nacToBBI JOpeHaX JOJDKEH OBITh COCAMHEH C TPYOYaThiM JIPEHAXKOM KOJBIIEBHIM,
MPUCTEHHBIM WJIA CONMYTCTBYIOIINM.

[Tpu G0BII0M TITOIMIAIN TTOA3EMHOTO TTOMEIICHHSI CIISYET MPOKIAABIBAThH TOMOJHUTEIbHbBIE
TpyOUaThI€ IPEHBI MO TIOJIOM MTOMETIICHHUS.

B noanonesx 3aaHWi, BO3BOJMMBIX HA CBAaWHBIX OCHOBAHMSX, IMJIACTOBBIA APEHAX MOMKET
OBITh YCTPOCH B COUYETAHWU C OJHOJMHEHHBIM TPYOUaThIM JIPEHAXKOM, PACIOIOKEHHBIM TI0JT
MOAIOJIbLEM

Hacocurble cradmnuu (YCTaHOBKH) UIA OTKAYKHU IPEHAKHBIX BOJ

I'myOuna 3a7M0KeHUS TOA3EMHBIX TIMOMEIICHUHA JKHIBIX H OONISCTBEHHBIX 3JaHUN H
COOPYXEHHMH HE BCErla IO3BOJSET HANPABUTH JIPEHAXKHBIE BOJBI CAMOTEKOM B JIMBHEBYIO
KaHaIM3auuio. B 3ToM ciiydyae HE0OXOIMMO YCTPOWCTBO JIPEHAXXHBIX HACOCHBIX cTaHIwmi. [Ipu
MPOEKTUPOBAHUHU JIPEHAKHBIX HACOCHBIX CTAHIIMK CIIEAYET PYKOBOJICTBOBATHCS CIEAYIOITUM:

YCTPOMCTBO OTIENBHO CTOSAILIUX HACOCHBIX CTAHUMH (YCTAaHOBOK), KaK IPABHJIO, SKOHOMHYECKH
Helleaecoo0pa3Ho, T.K. 3aTpaThl HA UX CTPOMTENBCTBO M IKCIUIyaTaluio OynyT 3HAYUTEIHHO
00JIbIIe, YeM BCTPOEHHBIX B MO/IBAJIbHBIEC TOMEILICHUS;

HAaCOCHBIE YCTAaHOBKHM, B OCHOBHOM JIOJKHBI pacrojiaraTbCsi B 3JaHUSX, JPEHAXHBIE BOJbI OT
KOTOpBIX HAaNpaBUTh B JIMBHEBYIO KaHAIM3AIMIO (BOJOCTOK) CAaMOTEKOM HE MPEICTaBIIAETCS
BO3MO>KHBIM;

[Ipy TEXHUKO-’KOHOMHYECKOM OOOCHOBAaHMHM BO3MOXHO YCTPOWCTBO OJHOW HACOCHOM
CTaHIIMM TEpeKauku JApPEHAXHbIX BOJ OT HECKOJbKUX 3aaHui. Ecnmu 3manus  Oyayr
IMPUHAJIEKATh Pa3HbIM BIAJENblaM, JUIsl PElIeHUs 3TOT0 BOIMpPOca HEOOXOAWMO MOJYYHUTh
COOTBETCTBYIOIIUNA TOKYMEHT O JOJIEBOM Y4YacCTHH B CTPOUTENBCTBE M JKCIUTyaTalluu OOIIen
CTaHIINH NepeKadyKku, 0QOpMIICHHBIN B YCTAHOBICHHOM TOPSIKE.

[Ipu pemenun Bompoca O pa3MEIIEHWH HACOCHBIX CTAHLUUN MEpeKauykd APEHAXHBIX BOJ
MPUOPUTETHBIM SIBIISIETCS COOJIOIEHUE TOMYCTUMBIX YPOBHEH IIymMa M BHOpaIlMM OT HACOCHBIX
arperaroB ¥ TpyOONpPOBOIOB B KBAPTUPAX >KUIIBIX TOMOB U OOILIECTBEHHBIX MTOMEIICHUSIX.

HacocHbIe ycTaHOBKH HE TOJKHBI PacIoyIararbCs: MO KUIBIMU KBapTUPaMH, NIETCKUMH WA
IpyNIOBBIMU KOMHATaMM JETCKHUX CaZoB M scied, KiaaccamMu o0Lieo0pa3oBaTeIbHBIX LIKOJ,
OONBHUYHBIMM ~ IIOMEIIEHUSMHM, padOYMMM  KOMHATaMHM  aJIMUHHCTPATUBHBIX  3JIaHUH,
ayJUTOPUSMHU YUeOHBIX 3aBEICHUI U APYTUMHU MOJOOHBIMHU TTOMEILEHUSIMH.

B nmpoekrax HE0OOXOOMMO IMPOU3BOAUTH COOTBETCTBYIOILIME PAcUEThl 10 IIyMY M BHOpanuw,
ONpeNeNsomue BbIOOp TEXHMYECKMX  MEpPONpHUATUH, O0OEeCneyrBalOIUX  BbINOJIHEHHE
TpeOOBaHUH IO JOMYCTUMBIM YPOBHSM IIyMa M BHOpalMM B JKWIBIX M OOIIECTBEHHBIX
MIOMELICHUAX 3JaHUM COINIacCHO ¢ MICH 2.04-97, nocobuit Kk MICH 2.04-97 «IIpoexTupoBaHue

3alMTHl OT IIyMa W BHOpalMHd HHXKECHEPHOrO OOOPYAOBAaHHUS B KHIIBIX M OOIIECTBEHHBIX
spanusx» W «l[IpoexkTupoBaHME 3BYKOH3OAIUHM OTrPAKIAIOMINX KOHCTPYKIMH KHIBIX H
0OLIECTBEHHBIX 30aHUI.
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Pacxoapl npeHaXHBIX BOJ, HANPABISIEMBIX B HACOCHYIO CTAHIUIO, JOJDKHBI OMPEICISITHCS
KOHKPETHO I K&KJ0T0 00BEKTA.

Kak npaBuio, Kk ycTaHOBKE CIIEyeT IIPElyCMAaTPpUBaTh 1Ba HACOCHBIX arperara, u3 KOTOPBIX
oJuH pe3epBHBIN. [Ipn 000CHOBaHUM JOMYCKAETCS YCTaHOBKA OOJBIIOIO KOJIWYECTBA HACOCOB.
[Ipu orpaHuueHHON IUIOMIAAM TOMEIIEHUS JUIl pa3MEIlEeHUs HACOCHOW CTaHIMM Haubojee
1es1eco00pa3Ho MPUMEHSTh OTPY>KHBIE HACOCHI.

JlpeHakHAs HACOCHAsl CTAHIHUS TMEPEKauyKd JODKHA HMETh CICIHUAIbHOE TOMEIICHHE,
HEOOXOAUMOE [UIs pa3MEIICHUs] MPUEMHOI0 pe3epByapa, HACOCHBIX arperatoB W JAPYyroro
000pyIOBaHUS.

JlocTyn K HacoCHOW CTaHIMHM JOJDKEH HMETh TOJBKO TIePCOHAN, OOCTYKMBAIOIIUI
YCTaHOBJICHHOE 000pYyIOBaHUE.

PaboTta HacCOCHBIX CTaHIMI JOJIKHA MTPEAYCMATPUBATHCA B AaBTOMAaTHYECKOM PEKHUME.

BmecTuMOCTh MPUEMHBIX PE3EPBYApOB CIEAYET ONPENEIATh B 3aBUCUMOCTH OT PacyeTHOTO
CEKYHJHOTO pacxoja IPEHAXHBIX BOJ, MPOU3BOIUTEILHOCTH BHIOPAHHOTO HACOCA WJIM HACOCOB
M JIOIYCTUMOM YacCTOThl BKJIFOYEHUS JJIEKTPOIABHUIATENISI HACOCA, HO HE MEHEE S5-MUHYTHOU
MaKCHMAaJIbHOW €ro MPOU3BOIUTEIBHOCTH (ISl OTEYECTBEHHBIX HACOCOB). MaKCUMAaIIbHOE YHCIIO0
BKJIIOUEHUN B Yac JJI1 HACOCOB HWMIIOPTHOIO MPOM3BOJCTBA JOJDKHO YKa3bIBaTbCA B
TEXHUYECKON MTOKyMEHTaIlluu (UPMBI MPOU3BOAUTENS. B cllydae OTCYTCTBHSI ITHX JaHHBIX
CJIEAYET CAENIaTh COOTBETCTBYIOLIMI 3aIIPOC.

s yMeHbIIeHUsT YaCTOThI BKJIFOUEHUS HACOCA MOKET MPEIYCMATPUBATHCS NTOOYEPEIHAS] UX
pabota. B aTom citydae cienyer npeaycMOTpPETh 3-Hid pe3epBHBIN HACOC, KOTOPBIH AOMyCKaeTCs
XpaHUTh Ha CKJaJe. YYUThIBas, 4YTO JAPECHAXKHBIE BOJBI, KaK IPAaBWIO, YCIOBHO-YUCTEHIE,
BO3MOXXHO HE€ MpeaycMaTpuBaTh CIELUAIBLHOrO TPyOOmpoBoaa Uisl B3MYYHBAHHUS Ocajika B
pesepByape. JlJis 3arpsA3HEHHBIX BOJI UM MIPU HEOOXOAMMOCTH PETYIMPOBAHUS PACX0Jla CTOKOB,
NepeKaurnBaeMoro HacocaMu, clieAyeT NPeayCMOTPETh yKa3aHHBIN TPyOOIpOBO/I.

Jns aBTOMaTH3alMM ¥ JUCIETYEPU3AlMN pa0OThl HACOCHBIX arperaTtoB B IPHUEMHOM
pe3epByape HACOCHOM CTaHIMH HA3HAYAIOT COOTBETCTBYIOIINE YPOBHU BOJIBI.

YpoBHU BKIIIOYCHHS Pa00YEro U Pe3epBYapHOT0 HACOCOB JOJDKHBI Ha3HAUATHCS HUKE JIOTKA
noBoIAIIero Tpyobonposoaa. [lpy 3TOM ypoBEHb BKIIFOUEHHS PE3EPBHOTO HAcOCa Ha3HAYaeTCs
BhIIIIE paboyero, T.K. OH JIOJDKEH BKIIOYATHCS HE TOJNBKO MPU aBapUHOW OCTAaHOBKE pabodero
HAacoca, HO W TPH YBEJIWYCHUU IPHUTOKA BOJBI M COOTBETCTBCHHO TOBBHINICHHH €€ YPOBHS B

pesepByape (T.e. eclii POU3BOJUTENLHOCTh pab0Yero Hacoca MEHbINE YBEIMUYEHHOTO MPUTOKA
CTOKOB).

B cnydae ganpHeMIero nmoBbIICHUST YPOBHS BObI U3-3a aBAPUHWHOW OCTAaHOBKU HACOCOB WJIU
MO JAPYTUM MPUYMHAM Ha3HAYAeTCs] BEPXHUM aBapUilHBIM YpOBEHb, IPHU JTOCTHKEHUU KOTOPOTO
MOJAETCS ABAPUMHBIA CUTHAIL.

BepxHuii aBapuiiHbIH YPOBEHb OOBIYHO MPHUHUMAETCS Ha OTMETKE JIOTKA IOJBOISIICTO
TpyOomnpoBoOa.
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YpoBEeHb OTKIIIOYCHHS HACOCOB AOJIDKEH HAaXOJUTHCS Ha PAaCCTOAHUN HE MCHEC 2DBX oT HH3a

BCAaCHIBAIOIIETO TPyOOmpoBoJga (BXOISIIETO OTBEPCTHSA), a BXOJHOE OTBEPCTHE MJOJDKHO
pacnonararbscs He MmeHee 0,8DBx oT qHa pezepByapa.

OTh mpaBWwiIa HEOOXOAMMO COONIOAATh ISl  ONArompwsiTHOTO TMOJABOJA BOJBI K
BEPTHKAITHPHOMY BCACHIBAIOIIEMY TPYOOIIPOBOY M BO M30€KaHUU TOMAaHMsI B HETO BO3IyXa.

HuwxHuii aBapuiiHBIA YpOBEHb MPUHUMAETCS B MPOMEXKYTKE MEXAY YPOBHEM OTKIIOYEHUS

HACOCOB U BXOJHBIM OTBCPCTUCM BCACBIBAIOIINUX TPY6OHpOBOI[OB.

HpI/I INPUMEHCHUN K YCTAHOBKC JIOIIOCTHBIX TOPHU3O0HTAJTBHBIX HJIM BEPTUKAJIBHBIX HACOCOB
HCO6XOI[I/IMO YUUTBIBATE TCOMETPUUCCKYIO BBICOTY BCACBIBAHHA HACOCOB.

Kasxprit Hacoc 0JKEH MMETh CBOM BCACHIBAIOIIUHN TPYOOIIPOBOI.

BcacriBarorue TPyOOIIPOBOIBI JTOJKHBI OBITH T€PMETHYHBIMU. HaubGonee
NPEANOYTUTEIEHBIMH SBISIFOTCS CBAPHBIC COCAMHEHUSI.

s mpenoTBpaieHusi 00pa3oBaHUS BO BCACHIBAIOLIEM TPYOOIIPOBOJE BO3IYIIHBIX MEIIKOB
TpyOOIIPOBOJ MIPOKJIAABIBACTCA C MOIBEMOM B CTOpOHY Hacoca (ykioH He menee 0,005). Ilo
3TOM ke MPUYMHE IPU MEPEXoJie C OJHOr0 AMAMETpa Ha JAPYroil Ha TOPU3OHTAJIBHBIX ydacTKax
MPUMEHSIOT TOJIBKO «KOCBIe» TIepeXOoJlbl C TOPHU3OHTAIBHOW BEpXHEW oOpasyromein
(9KCIEHTPUYECKUN TTePEXO/T).

Hamopabie TpyOOIIpOBOIBI MTOCIIE YCTAHOBKM Ha HUX OOPATHBIX KJIAllaHOB W 3a/IBIIKEK, KaK
MpaBuyIo, ciaeayeT 0ObEeIUHSTH B OJIUH TPYOOTIPOBO/I.

[Tpu npuMeHEHUH MOTPY>KHBIX HACOCOB HIXKHUN YPOBEHb OTKIIIOUEHUS TOJKEH IPUHUMATHCS
HE HIDKE YKa3aHHOM B TEXHUUYECKOH TOKYMEHTAUH (PUPMBI-TTPOU3BOIUTENS.

Ilpumeyanusa:

1. Ha puc. 14 u 15 mpeacraBieHbl NPUMEPHl PEIICHHUs] MPUCTEHHOTO ApPEHaXa ¢ MPUMEHEHHEM
npeHakHoi obonouku «APEHW3» u npenaxa Ha cBalHOM OCHOBaHMH C 3aCBIIKOM Ma3yX MECKOM.

2. MCTOZ[I:I THUAPOrCOJIOTHUCCKUX W THUAPABIMYCCKHUX PpPacCyYCTOB J:[peHameﬁ PCKOMCHAYCTCA
HCIIOJIB30BAaTh U3 UICTOUYHUKOB, IPUBCACHHLIX B ITPUJIOKCHUU.

3. PucyHKku B TPUIIOKEHHWW JaHBI B Ka4€CTBE WLTIOCTPAIMH M HE JOJDKHBI pacCMaTpPUBAThCS, Kak
o0s3aTeapHbIe KOHCTPYKIUU

IMPUJIOKEHUA:

IlepedyeHp HOPMATHBHEIX U IPYTHX JOKYMEHTOB, HA KOTOPEIC MMEIOTCS CCBIIKH

CHwN 2.06.15-85 «/HxkeHepHas 3alUTa TEPPUTOPUI OT 3aTOIICHUS U TOATOIIICHUIN»

[Tocobue x CHwuMN 2.06.15-85 «IIporHO3bI TMOATOIJIEHHWS W pacyeT APEHAXHBIX CHUCTEM Ha
3aCTPAUBAEMBIX U 3aCTPOCHHBIX TEPPUTOPUIX»

CHuM 2.02.01-83* «OcHOBaHUS 3JaHUN U COOPYKEHUI»

MICH 2.07-97 «OcHoBaHus, pyHIaMEHTHI U MTOJI3EMHBIE COOPYKEHHSI»
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«PexoMeHlaluu MO TMPOEKTUPOBAHUIO TUIPOU3OJSLMM TMOJ3EMHBIX 4YacTed 3JaHuil u
coopyxkenuity HHUUIIpom3ganuit, 1996 r.

BCH-35-95 «HCTpYKIHS 1O TEXHOJIOTHMH MPUMEHEHHS MOJMMEPHBIX (PUIBTPYIOMIUX 000JI0YECK

JUTSL 3aIUTHI MOA3EMHBIX YacTell 3aHUil U COOPY>KEHUH OT MOATOIUICHUS TPYHTOBBIMH BOJAMU,
HUWM1Mocctpoit

Anpoom Ne 84 MncTuTyTa MOCHHKIPOCKT «JIpeHaxH AJsl OCYIIECHHS TOPOJICKUX TEPPUTOPHIA U
3alIUThI TOJI3EMHBIX COOPYKEHUI»

Anp6oMm CK 2111-89 Mucturyra MocurkipoekT «llog3emMHbie Oe3HamoOpHbIE TPYOOITPOBOABI U3
acOeCTOIIEeMEHTHBIX, KEPAMUYECKHUX U UYTYHHBIX TPYO»

Ans6oMm CK 2103-84 Mucturyra MocurkipoekT «llog3emMHbie Oe3HanmOpHbIE TPYOOIIPOBOABI U3
TJIACTMACCOBBIX TPYO»

CripaBOYHUK MPOEKTUPOBINUKA «CIIOKHBIE OCHOBaHUSA U pyHAaMeHTH» M., 1969 r.
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Puc. 1 JlpeHax coBeplIEHHOTO THIIA
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Puc. 3 Cxema rojoBHOro apeHaxa
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Puc. 6 Cxema 6eperoBoro npeHaxa
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Puc. 8 Cxema koab1I€BOTO JpeHaxa
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Puc. 10 Cxema npokiiagku IpeHa)xa HajJ BOJOCTOKOM
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PYKOBOACTBO MO NPOEKTUPOBAHMIO APeHaeli 34aHNI U COOpYXKeHM
Puc. 13 Tpyba rodpupoBaHHas U3 MOJUITHICHA HU3KOTO TABJICHHS C BOJIOTPHEMHBIMH
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Puc. 15 IIpucTeHHbIH qpeHaxx ¢ MPUMEHEHUEM acOECTOLIEMEHTHBIX TPYO Ha CBAaifTHOM OCHOBAaHUU
C 3aCBIMKOM Ma3yX NECKOM
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