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BBenenue

Jlo HacTOAIIETO BpEMEHU NPOCKTHBIE OPTaHU3ALMH, OCYILECTBISAIONINE MPOCKTHPOBAHUE
JPEHAXHBIX cUCTeM (nanee ApeHaxei) B T.MOCKBe, pyKOBOJICTBYIOTCS " BpeMEHHBIMU yKa3aHHUSMHU I10
POCKTHPOBaHMUIO ApeHaxkeit B r.Mockse (HM-15-69)", paspaboranusivu B 1969r. "Mocnpoektom-1"
1 "MoOCUHXIPOEKTOM".

3a BpeMs IIPaKTHYECKOI'0 UCIIOJIb30BaHus 'BpEeMEHHBIX yKa3aHUN' IOSBUIMCH HOBbIE KOHCTPYKIIMH
JpeHa)kel, OCHOBAaHHbIE Ha IPUMEHEHUN COBPEMEHHBIX MAaTE€PUaIOB, HAKOIUIEH KaK MOJI0XKHUTEIbHbIN,
TaK M OTPHULATEIBHBIA ONBIT MPOEKTUPOBAHMS U CTPOMTEIHCTBA JPEHAXeH, 4yTO O00YCIIaBIMBaeT
HE00X0AUMOCTh pa3pabOTKH HOBOI'O HOPMATUBHOIO JOKYMEHTA.

O6nacTh MpUMEHEHUS

"PyKkoBOACTBO” MpeaHAa3HAYECHO JIS WCIIOIh30BaHMS MPH MPOCKTUPOBAHUH U CTPOUTEIHCTBE
JIpEHaXXeW 37aHUM, COOPYKEHHH M KAHAJIOB IMOJI3EMHBIX KOMMYHHKAILIMM, PACHOJIOKECHHBIX B
MHUKPOpANOHAX JKHJION 3aCTPOMKH, a TAK¥KE JJIS1 OTACIBHO CTOSIIIUX 3[JaHU U COOPY>KEHUH.

"PyKkoBOACTBO” HE pacmpoCTpaHsAETCS Ha MPOCKTUPOBAHHUE JTOPOXKHBIX APCHAKEU MEIKOTO
3aJI03KEHUS, TPAHCIIOPTHBIX U IPYTHX COOPYKEHHH CIIeIMaTbHOTO HA3HAYCHMSI, & TAKXKE Ha BPEMEHHOE
BOJIOTIOHIKEHHE TTPH TPOU3BOJICTBE CTPOUTEIBHBIX PadoT.

OO0masa yacth

J11s1 3aIMKThI 3arTyOIeHHBIX YacTel 3aanuii (IT0ABaI0B, TEXHUYECKUX MOIMOINH, IPUIMKOB | T.II.),
BHYTPHUKBAPTAJIbHBIX KOJUIEKTOPOB, KOMMYHUKAIIMOHHBIX KaHAJOB OT MOJATOIUIEHUS TPYHTOBBIMHU
BOJaMH JIOJDKHBI TIPEIyCMaTpUBaThCs ApeHaxku. KOoHCTpyKnum apeHaked W yCTpONCTBO
TUAPOU3OJISLMY MTOA3EMHON YacTH 34aHUN U COOPYKEHHUH JOJKHO BBITIOJIHITHCSA B COOTBETCTBUU CO
CHulII 2.06.15-85,CHull 2.02.01-83*, MI'CH 2.07-97, PekomeHIanusIMu IO MPOCKTUPOBAHUIO
TUAPOU3OJISIIUY TIOJ3EMHBIX YacTel 31aHuil u coopyxkeHuil”, pazpadoranasix [[HUUIInpom3nanuii B
1996rony, u TpeboBaHUAMHU HacTOsIIETO *PyKkoBoACTBA.



[IpoexkTrpoBaHue ApeHa)Xkeil CIEAyeT BBINOJHATH HA OCHOBAHWUM KOHKPETHBIX IAHHBIX O
THJIPOr€0JIOTHYECKUX YCIOBHSX MECTa CTPOMTEIbCTBA OOBEKTA, CTENEHU AarpeCCMBHOCTH MOJI3EMHBIX
BOJI K CTPOUTEIBHBIM KOHCTPYKIHSM, OOBEMHO-TUIAHUPOBOYHBIX M KOHCTPYKTHUBHBIX PELICHUN
3alMIAeMbIX 3JaHUH U COOPYKEHHUH, a TakkKe (PYHKIIMOHAJIbHBIM Ha3HAUYCHUEM ATHUX ITOMELCHHH.

[TpoTuBOoKanuIApHas TUAPOU3OJALUS B CT€HAX U OOMa304Has WIM OKPACOYHAS H3OJISIIHS
BCPTUKAJIBHBIX HOBerHOCTeﬁ CTCH, COIpHUKACAIOMUXCA C TPYHTOM, NOJIKHa HNPCAYyCMAaTpUBATHCA BO
BCEX CJIy4asix HE3aBUCUMO OT YCTPOMCTBA APECHAXKEH.

YeTpoicTBO IpeHaxeit 00s3aTeNbHO B CITydasX PacioJIOKEHUS:

IIOJIOB IMOABAJIOB, TCXHHNYCCKUX HOHHOHHﬁ, BHYTPUKBAPTAJIbHBIX KOJIJICKTOPOB, KaHAJIOB JIA
KOMMYHHKAIUI U T.II. HUKE pacYeTHOTO YPOBHSI MOA3EMHBIX BOJ WJIH €CJIH MPEBBIIIEHUE MTOJIOB HaJ|
pacdeTHBIM YpOBHEM MOI3eMHBIX BoJ MeHee S50 cm;

IIOJIOB DKCILIYaTUPYEMBIX IIOABAJIOB, BHYTPUKBAPTAIbHBIX KOJUIEKTOPOB, KAHAJIOB MJIA
KOMMYHHKAIUH B ITIMHACTBIX U CYTJIMHUCTBIX TPYHTaX HE3aBUCUMO OT HAJIW4UA TOA3EMHBIX BOJ;

IIOJIOB IMOABAJIOB, PACIOJOXEHHBIX B 30HC KAIIWJIJIAPHOTO YBJIAXHCHHA, KOTAa B IOJABAJIBHBIX
MOMCIICHHUAX HE NJOIYCKACTCA HOABJIICHUS CBIPOCTH,

MOJIOB TEXHUYECKUX MOJIMONIUN B TIIMHUCTBIX U CYTIIMHUCTHIX TPYHTAX MPU UX 3ariayOlieHnu Oosee
1,3 M OT mIIaHUPOBOYHOM IMOBEPXHOCTH 3€MJIM HE3aBUCHMO OT HAJIMYHUS MOA3EMHBIX BOI;

II0JIOB TEXHUYECKUX MO0 B INIMHUCTBIX M CYTIIMHUCTBIX IPYHTaX MPU UX 3ari1yOJIeHnu MeHee
1,3 M OT MIaHMPOBOYHOM MOBEPXHOCTHU 3€MJIM TIPU PACTIONOKEHUH 110J1a Ha (PyHITaMEHTHOM IIIMTE, a
TaK)Ke B CIIy4asiX, €CJIU C HATOPHOM CTOPOHBI K 3/1aHUIO MTOAXOIAT IIECUaHBIC JTMH3bI HJIU C HArOPHOU
CTOPOHBI K 3/IaHUIO PACIIOJIIOKEH TaJIbBET.

Jns uckimoyeHus OOBOJHEHHS TPYHTOB TEPPUTOPHM M IMOCTYIJICHUS BOJBI K 3MaHUSM U
COOpY’KEHHSIM, KpOME YCTPOICTBa ApeHaXkel, HE0OX0AUMO MPeyCMaTpUBaTh:

HOPMAaTUBHOE YIUIOTHEHHE IPYHTA MPH 3aChINKEe KOTJIOBAHOB U TPaHIIEH;
KaK MPaBUJIO, 3aKPBIThIE BHIITYCKH BOJIOCTOKOB C KPOBIIU 3/IaHUM;

BOJIOOTBOJISIIIIME OTKPBIThIE JOTKU cedeHneM 15x15 cm ¢ mpomonbHbIM ykioHoM 1% mpu
OTKpBITBIX BBIHyCKaX BOJOCTOKA,

YCTPOMCTBO OTMOCTOK Y 37aHui mupuHoi 100cM ¢ akTHBHBIM MONEPEYHBIM YKIOHOM OT 3JJaHUN
2% 1o 7opoT WU JIOTKOB;

TEPMETHUYHYIO 3a/IeJIKy OTBEPCTHH B HApYKHBIX CTeHaX M (yHIaMEHTaX HAa BBOJIaX M BBITYCKax
VH)KCHEPHBIX CETEM;

OpraHU30BaHHBIN MOBEPXHOCTHBIN CTOK C TEPPUTOPHH MPOEKTUPYEMOT0 00BEKTA, HE YXYAIIAIOIINN
OTBOJ IO’KJIEBBIX U TAJIBIX BOJ C IPHUJIETAIOIIEH TEPPUTOPHH.

B ciyyasix, korna u3-3a HU3KMX OTMETOK CYLIECTBYIOIIEH MOBEPXHOCTH 3€MJIM HE MPEICTaBISAETCS
BO3MOXXHBIM O0ECIIEYUTh OTBOJ MOBEPXHOCTHBIX BOJ[ WM JOCTHTHYTH TPEOyeMOTO MOHWKEHUS
MOJI3EMHBIX BOJI, CJI€IYET NMPeAyCMaTpUBATh MOJCHIIKY TEPPUTOPUHN A0 HEOOXOIUMBIX OTMETOK. [Ipun



HEBO3MOKHOCTH CaMOTEUHOI'O OTBOJIa APEHAKHBIX BOJ OT OTAENbHBIX 3/IaHUM U COOPYKEHHM WIu
Tpynnbl 3JaHUIl cleayeT MpeaycMaTpuBaTh YCTPOWCTBO HACOCHBIX CTAHIUM TMEpPEKayKu JPEHaKHBIX
BOJ.

[IpoexTupoBaHue ApeHaKE HOBBIX OOBEKTOB CJICAYET BBHIIOIHATH C YUETOM CYIIECTBYIOUIUX WU
paHee 3anpOeKTUPOBAHHBIX JPEHANKEN MPUIIETAIOIINX TEPPUTOPHUI.

[Tpu oOmieM MOHMXEHUU YPOBHS MOA3EMHBIX BOJ Ha TEPPUTOPHUH MHUKpPOpailOHa OTMETKH
IMMOHMWKCHHOI'0 YPOBHA IOA3CMHLBLIX BOA CICAYCT HA3HAYATh Ha 0,5 M HHXKE ITIOJOB IIOABAJIOB,
TEXHUYECKUX MOAMNOJIMM, KaHAJIOB Il KOMMYHUKAlMd W APYrUX CcOOopyXeHuiul. B ciyuae
HEBO3MOXKHOCTH WJIM HEIEIecOO00pa3HOCTH OOIIET0 MOHFIKEHUS YPOBHSI MOA3EMHBIX BOJ JTOJIKHBI
IpeyCMaTPUBATHCS MECTHBIC IPSHAXKH JUTS OTACTBHBIX 3IaHUN M COOPYKCHUH (MIJTK TPYIII 31aHUiA).

MecTHble IpeHaky, KaK MPaBUiIo, JOJDKHBI YCTPAUBAaThCA B CIIy4asX 3HAYMTEIBHOTO 3ariyOJsieHus
MOA3EMHBIX 3TaXKeH OTAEIbHBIX 3IaHHUI MPU HEBO3MOKHOCTH CAMOTEUHOI'O YAAJICHUSI IPEHAXKHBIX BOJ.

Tunel npeHaxen

B 3aBUCHMMOCTH OT pacrHojOXKEHHs JpeHaka MO OTHOUICHHIO K BOJOYNOPY APEHaKH MOTYT OBITH
COBEPILUEHHOIO UJIM HECOBEPILIEHHOIO THIIA.

JIpeHaxk COBEPIIEHHOIO THIA 3aKJIaJbIBaCTCS Ha BOAOYHOpe. [pyHTOBbIC BOJBI MOCTYMAKOT B
APCHAXK CBCPXY U C 60KOB. B cooTBeTCcTBHU C 3TUMU YCIOBUAMHU APCHAXK COBCPIICHHOI'O TUIIA JOJIZKCH
UMETh JAPEHUPYIONIYIO OOCHINKY CBEPXY M ¢ O0KOB (cM. prc.l).

JIpeHaxk HECOBEPIIICHHOTO THUITA 3aKJIa/IbIBACTCS BhIIIE BOMOYNOpa. [ pyHTOBBIE BOBI MOCTYIAIOT B
APCHAXKU CO BCCX CTOPOH, MO3TOMY APCHUPYIOIAA OGCBIHKa JOJI’)KHA BBITIOJIHATHCA 3aMKHYTOﬁ CO BCEX
CTOpOH (cM. puc.2).

Ncxonupie gaHHbIe U1l TPOCKTUPOBAHUS JPEHAXKEN

Jlnst cocTaBiieHHs POEKTa peHakKa HEOOXOMUMBI CIICAYIOIIUE JaHHbIC U MAaTEPUAIIBI:

TEXHUYECKOC 3aKII0UYCHHUE O THAPOrCOJIOTHYCCKUX YCIOBUAX CTPOUTEIILCTBA,

miaH tepputopun B MacmTade 1:500 ¢ cymiecTByromumMu U TPOCKTUPYEMBIMU 3[aHUSAMH U
MOJA3EMHBIMH COOPYKEHUAMU;

MPOEKT OpraHu3aIuy penbeda;

IUIaHBI 1 OTMETKH MOJIOB IOABAJILHBIX IIOMEIICHUHN 1 MTOAIIONNN 31aHNM,

TUTAHBI, pa3pe3bl U pa3BepTKU QyHIAMEHTOB 3/1aHUN;

TUTAHBI, POJIOJIbHEIE MPOQIIIN U pa3pe3bl MOJ3EMHBIX KaHAJIOB.

B TexHMYeCKOM 3aKIIFOUEHUH O THIPOTEOIOTUIECKUX YCIOBUSX CTPOUTENHCTBA JOJKHBI OBITH TaHbI
XapaKTePUCTUKH TTOA3EMHBIX BOJI, T€OJIOTO-TUTOJIOTHYECKOTO CTPOCHUSI ydacTka U (DU3UKO-

MEXaHHUYECKUX CBOKCTB (DYHTOB.

B paznene xapakTepuUCTHKHU TOI3EMHBIX BOJ TOJIKHBI OBITh YKa3aHBI:



IMPUYIUHBL 06p3.30BaHI/ISI U UCTOYHUKU NMUTAHUS TOA3CMHBIX BO,

PCKUM MOA3CMHBIX BOJ U OTMCTKHU ITOABUBLIICTOCH, YCTAHOBUBILICTOCA W PaCUYCTHOIO ypOBHeﬁ
INOA3€MHBIX BO/J, a4 B HCO6XOI[I/IMBIX CJIy4asax BbICOTA 30HBI KAITUJUIAPHOI'O YBJIQXKHCHM A I'PYHTA,

JaHHBIC XUMUYECKOT0 aHaJIM3a U 3aKII0UYCHHE 00 arpeCCHBHOCTH MOA3EMHBIX BOJI 10 OTHOIICHHIO K
0EeTOHAaM U paCTBOPAM.

B reonoro-nuronornyeckom paszene gaercs oouiee onucaHue CTpOSHUs yJacTKa.

B xapakrepuctuke (pu3NKo-MeXaHHUYECKUX CBOWCTB IPYHTOB JOJDKHBI OBITh YKA3aHBI:
IpaHyJIOMETPUYECKUN COCTAB MECYAHBIX TPYHTOB,;

KO3 PHULIHEHTH! PUIBTPAIIIH [TECUaHBIX TPYHTOB U CyIIECeH;

KOA((HUITMEHTHI TOPUCTOCTH U BOJOOTAAUH,

yToJl €CTECTBEHHOTO OTKOCA M HECYIIasi CIOCOOHOCTh I'PYHTOB.

K 3akmio4eHnio JOJKHBI OBITh NMPHIJIOKEHBI OCHOBHBIE T'€OJIOTHUECKHE pa3pe3bl U "KOJOHKH"
IPYHTOB IO OYpOBBIM CKBa)KMHaM, HEOOXOAMUMBIE JUIsl COCTaBJIEHUS T'€OJOIMUECKHX pa3pe30B IO
TpaccaM JApPEHaXKEH.

[Ipu HEOOXOIUMOCTH, B CIOXHBIX THUIPOTEOJOTHUECKUX YCIOBHUSAX IS MPOEKTOB IAPEHUPOBAHUS
KBapTAJIOB M MHUKPOPAWOHOB K TEXHHYECKOMY 3aKIIOUEHHUIO JOJDKHBI OBITh HMPUIIOXKEHBI KapTa
THJIPOU30THUIIC U KapTa pacIpOCTPaHEHUs TPYHTOB.

B citydae ocoObIx TpeOGoBaHMIA K YCTPOHCTBY JApEHaXKa, BHI3BIBAEMBIX CIIEHU(PUIECKUMHU YCIOBUSIMH
9KCIUTyaTalluy 3alUIAeMbIX TOMEUICHUH U COOPY)KEHUH, 3TH TpeOOBaHMsI JOJKHBI OBITh M3JI05KEHBI
3aKa34MKOM B KaueCTBE JOMOJHUTEIbHBIX HCXOAHBIX MaTEPUAIOB JJIs IPOCKTUPOBAHUS JIPCHAKEH.

OO0ume ycnoBus BEIOOpA CHCTEMBI IpeHaXKa

Cucrema npeHaxa BBIOMpPAeTCsl B 3aBUCHMOCTH OT XapaKTepa 3aIlMIIaeMoro OObeKTa H
THJIPOr€0JIOTHYECKHUX YCIIOBH.

[Ipyn mpOEKTHPOBAHWM HOBBIX KBAPTAIOB W MUKPOPAHOHOB Ha TEPPUTOPHSX C BBICOKUM YPOBHEM
MOJ3EMHBIX BOJ JIOJDKHA OBITH pa3paboTaHa o0Imas cxema JIpeHaxeu.

B cocTtaB cxembl apeHa)kedl BXOIAT CHUCTEMbI ApeHakel, oOecreuyunBaromue odliee MOHMKEHUE
YPOBHSI TIO/I3EMHBIX BOJI Ha TEPPUTOPUH KBapTaia (MUKpOpaioHa), U MECTHBIC APCHAXKH IS 3aIUThI
OT IOATOIUICHHUS II0J3EMHBIMUA BOJAMU OTAEIBHBIX COOPYKECHUM.

K npenaxam, obecnieunBaroniim o01iee NOHWKEHNUE YPOBHS TPYHTOBBIX BOJI, OTHOCSTCS JPEHAXKH:
TOJIOBHOU WM OEperoBoi;

CUCTEMATUYECKUIA.

K MecTHBIM IpeHakaM OTHOCSITCS IpEHAXKU:



KOJIBIIEBOH,
MIPUCTECHHBIN;
IJIACTOBBIN.

K MmectHBEIM APCHAKAM OTHOCATCA TaAKXKC APCHAXHU, MPCAHAZHAYCHHBIC JIA 3allUThl OTACIIBbHBIX
COOPYKEHHUIA:

JIpeHaX MOJ3EMHBIX KaHAJIOB,

JIpEHaX MPHUSIMKOB,

JIOPOKHBIN IPEHAK;

JIpEHaXX 3aChIMACMBIX PEUCK, pPYYbEB, JIOTOB i OBPAroB.,
OTKOCHBIA U 3aCTCHHBIN IPEHAXKH;

JPEHaX MOJ3EMHBIX YaCTEHl CYIIECTBYIOIMIMX 3JaHUM.

[Ipu GmarompusATHBIX YCIOBUAX (B MECYAHBIX TPYHTAX, a TAK)Ke B IMECUAHBIX MPOCIOWKAX TPHU
OOJIBIIION TUTOIIAIN UX PACIIPOCTPAHCHHUS) MECTHBIE IPEHAXKH MOTYT OJJHOBPEMEHHO CIOCOOCTBOBATH
o01IeMy MOHMKEHUIO YPOBHS MOJ3EMHBIX BOJ.

Ha teppuropusx, rae moja3eMHble BOJbI 3ajJeraloT B IECUAHBIX TPYHTaX, CIEAyeT MPUMEHATH
CUCTEMBI IpeHaXkel, oOecreunBaronne 00Iee MOHNKEHIE YPOBHS TIOI36MHBIX BOJ.

MectHrbIE APCHAXU B 3TOM CJIydac CICAYCT MPUMCHATH JJI 3allIUTEI OT MMOATOIIJICHUA 'PYHTOBBIMUA
BOJIaMH OTJIETBLHBIX 0C000 3arTy0JIeHHBIX COOPYKECHHM.

Ha teppuropusix, rae Noa3eMHbIE BOABI 3aJI€TAI0T B INIMHUCTBIX, CYTJIMHUCTBIX U JPYTUX TPYHTaX C
MaJIoi BOIOOTAauYeH, HEOOX0AUMO YCTPauBaTh MECTHBIE APEHAXKH.

MectHble "TipoduIakTHYecKue” IpeHaKh HY)XHO YCTpauBaTh TAKXKE MPH OTCYTCTBUHU
HaOJII01aeMBIX MTOA3EMHBIX BOJ 7Sl 3aLLUTHI TOA3EMHBIX COOPYKEHHH, pacrojaraéMbIX B INTIMHUCTBIX U
CYIJIMHUCTBIX TPYHTax.

Ha Ttepputopusix co CIIOMCTHIM CTPOEHHEM BOJOHOCHOIO IjlacTa CJIeAyeT yCTpauBaTh Kak oOIue
CHCTEMBI ApeHa)Kel, TaKk U MECTHBIE IPEHAXKH.

OO01re cuCTeMBI IpeHaka CiIelyeT yCTpauBaTh JJi OCYIICHHsI 0OBOJIHEHHBIX TIECUaHBIX MPOCIIOEK,

[0 KOTOPBIM BOJIa IMOCTYNaeT Ha JIPEHUPYEeMYIO TeppuTopHuio. B 3Toil cucreme Moryt OBITH
UCIIOJIb30BAaHbl TAKXKE OTIEJIbHBIE MECTHBIE JIPEHAXHU, Y KOTOPBIX PAaJUYC JIENPECCHOHHON KPUBOUN
3aXBaThIBACT 3HAUUTEIBHYIO TUIOMNIA/Ib TEPPUTOPUN. MeCTHBIC APEeHAXH HEOOXOAUMO YCTPAUBATh IS
MOA3EMHBIX COOPYKEHHH, 3aKJIaJbIBAEMbIX HA YYacCTKAaX, IJl€ BOJOHOCHBIM IUIACT HE MOJHOCTHIO
ocymaercs o0IIel CUCTEeMON ApeHaka, a Takke B MecTaX BO3MOKHOTO MOSBJICHUS BEPXOBOIKH.

Ha 3acTpoeHHBIX TEpPpUTOPUSAX, NPU CTPOUTENBLCTBE OTIAEIBHBIX 3JaHUM U COOPYKEHHH,
HY)KIAIOMMUXCA B 3aI0MTE OT MOATOIICHWS I'PYHTOBBIMH BOJAMH, JOJDKHBI YCTPaWBaThbCA MECTHBIE
npeHaxu. [Ipy IPOEKTHUPOBAHUU U CTPOUTENBCTBE ITUX JpEHaXeH HEO0OXOAMMO YUYUTHIBATH HX
BJIIMSIHUE HA COCETHUE CYLIECTBYIOIINE COOPYKCHHUS.



[NosoBHOM ApeHax

Jnis ocyuieHus TeppUTOPHM, MOATOIUIAEMBIX HOTOKOM IOA3EMHBIX BOJ| C OOJAcCThIO IHUTAHUS,
pacIo0KeHHON BHE 3TOW TEPPUTOPHUH, CIIEAYET YCTPauBaTh FOJIOBHOM IpeHax (cM. puc.3).

I'omoBHOM npeHaxk HYXKHO 3aKJIa[bIBaThb 110 BEPXHEH, 110 OTHOUICHUIO K IOA3EMHOMY IIOTOKY,
IpaHuLe ApeHupyemon teppuropun. Tpaccy ApeHa)xa Ha3HA4alOT C yYETOM PA3MEILECHUS 3aCTPOUKH U
IIPOBOJIAT, IO BO3MOKHOCTH, B MECTax ¢ O0jiee BBICOKUMH OTMETKaMH BOJIOYIIOPA.

I'osmoBHOM ApeHaXK NOJKEH, KaK IPAaBUIIO, IIEPECEKATh ITOTOK IOJ3EMHBIX BOJ, I10 BCEH €ro IIUPUHE.

[Ipu pynvHE TOMOBHOTO JApEHa)ka, MEHBIIEH MIMPUHBI MOJ3€MHOr0 IMOTOKA, CIEAYET YCTpauBaTh
JOTIOTHUTEJIbHBIE JIPEHBI M0 OOKOBBIM TI'paHULIAM JPEHUPYEMOW TEPPUTOPHH C IIENIbI0 MepexBaTa
MOJI3EMHBIX BOJI, MOCTYMAIONIUX COOKY.

[Tpu HermyOOKOM 3alleraHuy BOJOYIOpPa TOJIOBHON APEHAXK CIIENYET 3aKJIaAbIBaTh HA MOBEPXHOCTH
BOJIOYTIOpa (C HEKOTOPBIM 3ariyOJICHHEM B HETO) C IIEJIbIO MOJIHOTO MepexBaTa MOA3EMHBIX BOJI, KaK
JPEHaX COBEPILIEHHOIO THIIA.

B Tex cnywasx, xorja He NIPEACTAaBIIAETCS BO3MOXKHOCTH 3aJIOKUTh JPEHaX Ha BOJOYIOpE, a IO
YCIIOBUSIM APEHUPOBAHUS TPEOYeTCs MOJHOCTHIO MEPEXBATUTh MOTOK MOA3EMHBIX BOJI, HIDKE JpeHaxa
yCTpauBaeTCsl SKpaH M3 BOJOHEIPOHMIAEMOIO IIMYHTOBOTO Psijia, KOTOPBIA MOJDKEH OBITh OMYIIECH
HIKE OTMETOK BOJIOYIOpA.

[Tpu riyObokoM 3ajieraHuM BOJOYIOpa TOJOBHOW ApPEHaXX 3aKiIaJbIBalOT BBIIIE BOAOYIOpPa, Kak
JIPEHaX HECOBEPIIEHHOTO TUMAa. B 3TOM ciiydae HEOOXOIUMO TPOU3BECTH pacyeT ACTPECCHOHHOMN
KpuBOH. Eciu ycTpOHCTBOM OJIHOW JIMHUM TOJIOBHOTO JPEHAa)ka HE JOCTUTAETCA IMOHM)KEHUE YpPOBHS
MOA3CEMHLBIX BOJ OO 3aJJdHHBIX OTMCTOK, CJICAYCT HNPOJIOXKUTH BTOPYIO JIMHUIO APCHAXKA MMapaJUICIILHO
TOJIOBHOMY JIpeHaxKy. PaccrosiHre Mexay ApeHakaMH ONpeeNsieTcs pacueToM.

Ecnm 9acTp BOJIOHOCHOTO TIIacTa, PACHONIOKEHHAs HAJl JPEHAXKOM, COCTOUT U3 TIECYAHBIX IPYHTOB C
k03¢ dureHToM (GUIBTpAUU MeHee S5 M/CYTKH, HIDKHSISI YacTh TPAHIIEH IpPEHa)Xa JOJDKHA OBITh
3achllaHa Mmeckom ¢ ko3 dunuenrom GpuapTparmu He Menee 5 M/cyTku (cM. puc.4).

BricoTa 3aceimku meckom cocrtaBisieT 0,6-0,/H, rae: H - BeicoTa OT HM3a TpaHIIeW IpeHaka 0
HCITIOHUKCHHOI'O paC‘-IeTHOI‘O ypOBHSI IIOA3C€EMHBIX BO.

[Ipu crmoncToM CTPOGHUMHM YacTH BOAOHOCHOTO IUIACTA, PACIIOJNIOXKEHHOTO HaJl JIPEHAXOM, C
YepeJOBaHNEM IPOCIIOEK MECKa U CYTIIMHKOB, 3aChIIKa TPAHIIEH JpeHaXka MEeCKOM ¢ K03 PUIIMEHTOM
¢GunbTpanuu He MeHee 5 M/CyTkH J0JDKHA ObITh HpomsBereHa Ha 30 cM BhIIIE HEMTOHWKEHHOTO
pacyeTHOTro YpOBHS HOJ3EMHBIX BOI.

3achInKa NECKOM MOKET MPOU3BOJIUTHCS HA BCIO IMPUHY TPAaHIIEHW BEPTHUKAIBHOW WM HAKJIOHHOM
npu3moid, TommuHoi He meHee 30 cMm. I TOJIOBHOTO JpeHa)ka COBEPIICHHOTO THIIA, KOTAA
BOJIOHOCHBIH TIJIACT HE UMEET TJIMHUCTBIX, CYTJIMHUCTBIX U CYIIECYAHbBIX MPOCIIOEB, MECYAHYIO MPU3MY
MOYKHO YCTPauBaTh TOJILKO C OJIHOM CTOPOHBI TpaHIIeH (CO CTOPOHBI IPUTOKA BOJIBI).

Ecnu ronoBHO# IpeHax 3aKi1aAbIBaeTCs B TONIIE CPABHUTEIBHO ¢1a00 BOJAONPOHHUIIAEMBIX TPYHTOB,
MOJICTHJIAEMBIX XOPOIIIO BOJONPOHUIAEMBIMUA TPYHTaMHM, CIIEAyeT yCTpamBaTh KOMOHHHPOBAHHBIN
APCHAK, COCTO}IH_[I/II‘;I u3 FOpI/I?)OHTaJ'IBHOﬁ APCHBI U BEPTUKAJIBHBIX CAMOU3JIMBAIOIIUXCA KOJIOALICB (CM.
puc.5).



BepTukanpHbie KOJOMIBI TOJDKHBI COOOIIATHCS CBOMM OCHOBAaHHUEM C BOJONPOHHUIIAEMBIMHU
TPYHTaMH BOJJOHOCHOTO IJIaCTa, a BEPXHEH YacCThl0 C BHYTPEHHUM CIIOEM OOCBIIIKH TOPU30HTAIBHOM
JIPEHBI.

Jnist ocymieHust MpHOPEKHBIX TEPPUTOPUH, MOATOIUISIEMBIX B CBSI3U C MTOJIMOPOM TOPU30HTA BOJIBI B
peKax U BOJOXPaHWIIUINAX, CICAYeT YCTpauBaTh OeperoBoii apeHax (cM. puc.6), rae o6o3nauenus: MI"
- MEKEHHBIN TOpU30HT BojioeMa, ['TIB - ropu3oHT nmoanepToix BoJ BOAOEMA.

beperoBoif apeHax MpokiaabIBaeTcs MapajulebHO Oepery BoJOeMa W 3aKJIaJbIBAECTCS HIKE
HOpMalbHO ToanepToro ropuzonta (HIII') Bomoema Ha BeTHMUUHY, ONPEACIIIEMYIO PACUETOM.

B HeoOXomuMBIX Cilydasix TOJOBHOW M OEperoBod IpeHaXH MOTYT HMPHUMEHSTHCS B COYETAHHM C
JPYTrUMU CUCTEMAaMH JIpeHaxa.

CucreMaT4ecKuil ApeHax

Ha Tteppuropusx, rae rpyHTOBble BOAbI HE MMEIOT SICHO BBIPAXKEHHOI'O HAMpaBieHHUS IMOTOKa, a
BOJIOHOCHBIH ITACT CIIOXKEH MECUaHbIMU TPYHTAMU UJIM UMEET CIIOUCTOE CTPOEHUE C HE3aMKHYTBHIMU
MIECYaHBIMU MPOCIIOSIMH, CIICAYET YCTPAUBaTh CUCTEMATHYSCKUI IpeHax (cM. puc.7).

PaccTosHue Mexny npeHaMH-OCYIIUTENIIMUA CUCTEMAaTUYECKOTO IpeHaka 1 TITyOnuHa X 3aJI0KEeHUs
ONPENIETSAIOTCS PACUETOM.

B ropozckux ycinoBUsX CUCTEMaTHUECKUN JPEHAX MOXET YCTPauBaThCs B COUETAHUU C MECTHBIMU
JIpeHaxamu. B 3ToM ciydae mpu NpOEKTUPOBAHUM OTIEIBHBIX JPEH CIEAYET PEIIaTh BO3MOKHOCTh HX
OJIHOBPEMEHHOI'O MCIIOJIb30BaHMsSI B KAUECTBE MECTHOIO IPEHaXKa, 3alUIIAIOIIEr0 OTIEIbHbIE
COOPYXKEHHMSI U B KayeCTBE AJIEMEHTOB CHCTEMAaTHYECKOro ApeHa)ka, oOecredMBaroliero ooriee
NOHM)KEHUE YPOBHS IPYHTOBBIX BOJ Ha IPEHUPYEMOUN TEPPUTOPHH.

ITpu 3aM0)KEeHUHM JPEH CHCTEMATHYECKOro JIpeHa)ka B TOJIIE I'PYHTa CO CiIaboi
BOJIOTIPOHMIIAEMOCTHIO, ITOJICTHIIAEMOTO XOPOIIIO BOIOIIPOHUIIAEMBIMU IPYHTAMH, CJIEAYET IPUMCHSThH
KOMOWHUPOBAHHBIM ApPEHaXX, COCTOSALINN M3 TOPU3OHTAIBHBIX JIPEH C BEPTUKAIHHBIMH,
CaMOM3JIMBAIOIIUMHUCS KOJIoAIaMu (CcM. puc.5).

Ha TeppuTopusix, MOATOIIAEMBIX MOTOKOM TPYHTOBBIX BOJ, 00JIACTh MHUTAHHS KOTOPBIX
3aXBaThIBACT TAKXKE U IAPCHUPYEMYIO TEPPUTOPHIO, CIEAYET NPUMEHATb COBMECTHO T'OJIOBHOM H
CHCTEMaTUUYECKUHN JPEHAK.

KounbnieBoii npenax

Jnst 3amUTRl OT MOATOIUICHUS TPYHTOBBIMH BOJAMH IOABAJIBHBIX MOMEIICHHH W TOATOIUN
OTJENbHO CTOSIIUX 3JaHUM WIM TPYNIbl 3AaHUM, MPU 3aJ0KEHUH WX B BOJIOHOCHBIX TECUYAHBIX
IpyHTaX, CIIEAyeT YCTParBaTh KOJIbIEBbIE ApeHaku (cM. puc.8).

KonbueBble npeHaku clieyeT ycTpauBaTh TakKe IS 3alllUThl 0CO0O0 3aryOJICHHBIX MOJIBAaJIOB B
HOBBIX KBapTajlaX ¥ MUKpOpaioHax MpU HEJOCTATOYHOM I1yOMHE MOHMKEHHSI YPOBHS I'PYHTOBBIX BOJ
oO1eli cucTeMol ApeHaka TEPPUTOPHH.

[Ipu xopomieli BOAOIPOHHUIIAEMOCTH IE€CYAHBIX I'PYHTOB, a TAaK)K€ IpPH 3aJ0KEHWHM IpEHaka Ha
BOJIOYTIOPE, MOKHO YCTPAaUBaTh OOIINI KOJIBLIEBON APEHAXK IS TPYIIBI COCETHUX 3/IaHUN.



[Ipu sicHO BBIpa)KEHHOM OJTHOCTOPOHHEM MPHUTOKE TPYHTOBBIX BOJ IPEHAX MOXKET OBITh YCTPOEH B
BHJI€ HE3AMKHYTOI'0O KOJIbIIA I10 TUITY T'OJIOBHOT'O JIpEHaXa.

KonplieBoli ApeHak HAJ0 3aKiIaJbIBaTh HIDKE TOJIa 3aIlUIIAEMOTO COOPYXEHHUs Ha TIyOWHY,
ONpENIETAEMYIO PACUETOM.

[Tpu GompION MMPHHE 3aHUS WK TIPU 3aIIUTE OAHUM JAPEHAKOM HECKOJBKUX 3/IaHHM, a TAKXKE B
cilydyae 0COOBIX TpeOOBaHMI K MOHM)KEHUIO T'PYHTOBBIX BOJ IO 3aLIUINAEMbBIM COOPYKEHHUEM,
JTyOWHA 3aJI0’KEHUS IpeHa)ka MIPUHUMAETCS B COOTBETCTBUU C PAacueTOM, B KOTOPOM JIOJIKHO OBITH
OINPECIICHO IPEBBINICHUE MOHWKEHHOTO YPOBHS TPYHTOBBIX BOJ B LIEHTPE KOHTypa KOJIBLIEBOTO
JpeHaka HaJl ypoBHEM BOJbl B apeHe. [Ipy HemocTaTOYHOH TiIyOMHE 3aJ0XKEHHS JApeHaxa CleayeT
yCTpauBaTh IPOMEKYTOUHBIE IPEHBI ~ PACCEUKH’ .

KompiieBoli qpeHak ciaeayeT MpOoKIaabiBaTh Ha PACCTOSTHUU 5-8M OT cTeHbl 31auus. [Ipu MmeHbIeMm
paccTossHUM WM OONBIIOM 3ariayOJIeHHH JApeHaka HEOOXOTUMO MPHUHSTH MEpPHI MPOTHB BBIHOCA,
0CJIa0JICHUS U OCAJIKU TPYHTA MO (GYHAAMEHTOM 37IaHUs.

[IpuctenHnbIi peHax

Jst 3a1M Tl OT TPYHTOBBIX BOJI MOIBAIBHBIX MOMEIICHUN U MOIOINN 31aHUH, 3aKJ1aIbIBAEMbIX B
JIMHUCTBIX U CYTJMHUCTBIX TPYHTAX, CJIEAYET YCTPauBaTh MPUCTEHHBIEC IPEHAXKH.

[Ipucrennslie "mpodunakTuueckue” ApeHaXn HEO0OXOAWMO yCTpauBaTh TAKXKE W NPH OTCYTCTBUHU
PYHTOBBIX BOJl B 30HE IIOJBAJIOB U MOJIOJUM, yCTPanBaeMbIX B INIMHUCTBIX U CYTIIMHUCTBIX TPYHTaX.

[Ipu ciioncTomM CTpOEHNWH BOJOHOCHOTO TIJIacTa JJIs 3aIIUTHI TIOIBAJIOB W MTOATIONUHN 3/IaHUN CIeayeT
yCTpauBaTh MPUCTEHHBIE UM KOJIbLEBbIE APEHAXKU B 3aBUCUMOCTU OT MECTHBIX YCIIOBUH.

Ecimu OTACJ/IbHBIC YaCTHU 3JaHHA PACIIOJararoTCsa Ha y4YaCTKax C pas3IMYHbIMUA T'COJIOTMYCCKHUMU
YCJIOBUSAMH, HA OTUX YHaCTKaX MOXXHO ITPUMCHATH KaK KOHBHCBOﬁ, TaK U HpI/ICTeHHBII\/'I APCHAXHU.

[IpucTeHHbIl ApeHaX MNPOKIAABIBAIOT MO KOHTYPY 3JaHUsl C HApYXKHOW CTOpOHBI. PaccTosiHue
MEXIY JPEHAXXOM M CTCHOH 3/1aHUs ONpenessieTcs ITMPUHON (QYHIAaMEHTOB 3/aHUS U Pa3MEIICHUEM
CMOTPOBBIX KOJIO/ILIEB IPEHAXka.

[IpucTteHHbI ApeHaX, KaK MPAaBUIIO, MOHKEH MPOKJIAIbIBATHCS HAa OTMETKaX HE HUKE MOJOIIBbI
JCHTOYHOTO (DyHIaMEHTa WJIM OCHOBAaHUS (DYHIaMEHTHOW IIUTHI.

[Ipu Gonpmol riyOuHe 3amokeHHus (QYyHIAMEHTOB OT OTMETKH I0Jla MOJBAIBHOTO MOMEIICHUS
IPUCTEHHBIM ApeHak MOXKET OBbITh 3aJI0KEH BbIIIE MOAOIIBBI (YHAAMEHTOB IPU YCIOBHM IPUHATHS
MeEp MPOTUB MIPOCATKU APEHAXKA.

VYCTpoiicTBO NMPUCTEHHOrO ApeHa)ka ¢ MPUMEHEHHUEM COBPEMEHHBIX IMOJMMEPHBIX (PUIBTPYIOLIIUX
MaTepHayioB, B YaCTHOCTH C NpUMeHeHHeM o00o0ouku ~J[peHu3”, yMEeHbBIIAeT CTOMMOCTh
CTPOUTENILCTBA 33 CYET YKOHOMHH TECKA.

Ob6onouka " JI[peHn3" COCTOMT W3 JBYXCIOHHOW KOHCTPYKIMH: JIUCTA CHEHMAIBHOTO MpOoQuiIs U3
HOJMMEPHOr0 MaTepuaia (MOJUITUIICH, TOJUIPOIUIICH, MOJUBHHWIXIOPHI) ¥ HETKaHHOTO
€OTEKCTHIILHOTO (PMIIBTPYIOIIETO MaTepHaa, CKPEeIiieMOro MeKay co00i ¢ OMOIIBIO CBApKU MIIH
BOJIOCTOMKOTO KJjes. JIuctel o6onouku ” JIpeHn3” coenmuHSIIOTCS IPYT C IPYTOM BHAXJIECT.

TexHomorust MpUMEHEHMs TaHHOTO MaTepuaia ykazana B Mactpykuun BCH 35-95.



[ImacToBbIil ApeHax

JIst 3a1MThI OT MOATOIJIEHUSI TPYHTOBBIMHU BOJIaMU TTOABAJIbHBIX TOMEIIECHUN 1 TTOANOJINIA 3JaHUH,
YCTPAaUBaEMBIX B CIIOXKHBIX THAPOTCOJIOTMUECKUX YCIOBUSX, KAK-TO: B BOJOHOCHBIX IIACTaX OOJBIION
MOIITHOCTH, TIPH CJIONCTOM CTPOSHUH BOJOHOCHOTO TJIacTa, MPY HAJTUYHH HAMIOPHBIX MOA3EMHBIX BOJ U
T.OI., @ TaKKe B Cllydae HeOCTaTOYHON 3(PPEKTUBHOCTH MPUMEHEHHS KOJIBIICBOTO WU MPUCTECHHOTO
JpeHaka, CJeIyeT yCTPauBaTh MIIACTOBbIE ApeHaku (cM. puc.9).

B BomoHOCHBIX TuTacTax OONBIIONW MOILIHOCTH CIEAYyeT MPEeABAPUTEIHHO MPOM3BECTU pPacCUeT
BO3MOYKHOT'O TOHMKEHUSI YPOBHS MOA3EMHBIX BOJI B LIGHTPE KOHTYpa KOJBLIEBOrO JipeHaxa. B ciydyae
HEJ0CTATOYHOTO CHUKEHHS YPOBHS IPYHTOBBIX BOJ HAJI0 MPUMEHUTD IJIACTOBBII JIpEHaX.

[Tpu c10KHOM CTPOEHUHU BOJOHOCHOTO IUIACTa C U3MEHEHHUEM €0 COCTaBa U BOJONPOHUIIAEMOCTH
(B maHe W pa3pes3e), a TAaKXKe NMPH HATWMYNH OOBOJHEHHBIX 3aMKHYTBIX 30H M JIMH3 MOJ MOJOM
MOABAJILHOIO MIOMEILEHHUS, YCTPAUBAIOTCA IJIACTOBBIE IPEHAXKHU.

[Tpu HaMMYUK HAMOPHBIX TTOA3EMHBIX BOJI CJIEIYET MPUMEHSTh KOJIBIIEBON WIIH IIACTOBBIN IpEeHaX
B 3aBHCHMOCTH OT MECTHBIX THAPOTEOIIOTUYECKUX YCIOBUN C pACYETHBIM 0O0OCHOBAHUEM.

JI1st 3a1UThl MOABAIBHBIX IOMELIEHUN U COOPYKEHUMN, B KOTOPBIX I10 YCJIOBUAM JKCILTyaTalluu HE
JOITYCKAeTCsl TOSBICHUE CBIPOCTH, IPHU 3aJ0KEHUU JTUX MOMEIIEHUH B 30HE KaIWUIIPHOIO
YBJIQXKHEHUS TPYHTOB CIIEIyEeT YCTPAauBaTh IJIACTOBBIE IPCHAXKH.

[TnacroBble "nmpodunakTuueckue” ApeHaku I TAKUX MOMEIEHHH U COOPYKEHUH, YCTpauBaeMbIX
B IJIMHUCTBIX U CYIJIMHUCTBIX TPYHTax, PEKOMEHAYeTcs MpeAaycMaTpuBaTh TakXke M IpU
OTCYTCTBHH

HaOJII01aeMBbIX MTOA3EMHBIX BOI.

[InacToBble ApEHaKH YCTPAaUBAIOT B COYECTAHUH C TPYOUaTHIMU JpeHakamd (KOJBIEBBIMH H
IPUCTCHHBIMH).

Jnist compshKeHHs TUIACTOBOTO JIpEHaXka C HApYKHBIM TPyO4aTbIM ApeHakoM uepe3 (yHIaMeHTHI
3aHMsI TPOKJIA/IbIBAIOT TPYOUaThIM JpeHaxX.

Jnst moamonmid 3maHuii ¢ QyHAAMEHTAMU Ha CBAaWHBIX POCTBEPKAaX, TJIACTOBBIA JAPEHAXK MOKHO
yCTpaI/IBaTL B COUCTAHUU C OHHOHHHCﬁHBIM ,Z[peHa)KOM, npoxnantaeMHM 1o4a 3JaHHUCM.

JpeHax nmoa3eMHbIX KaHaJIOB
J1s1 321U Tl OT MOATOIUVIEHUS! TPYHTOBBIMU BOJIAMH KaHAJIOB TEIUIOCETH M KOJJIEKTOPOB MOJI3EMHBIX
COOPYKEHHI MpH MPOKJIaJKe X B BOJOHOCHBIX TPYHTaX HEOOXOIMMO yCTpauBaTh JIMHEHHBIE

COMYTCTBYIOIIHNE IPEHANKHU.

"IIpodunakruueckue” (COMyTCTBYIOIINE) IPEHAXHU CIEAYyeT YCTpauBaTh B TIIMHHCTBIX H
CYINIMHUCTBIX ITPYHTaX.

ComnyTcTBYyIONMHN ApeHaX Haao 3akiaaasiBaTh Ha 0,3-0,7M HIKE MOIOIIBRI OCHOBAHUS KaHAJIA.
ComnyTCTBYIONUH APEHAX CIeAyeT MPOKIAIbIBaTh C OHOM CTOPOHBI KaHaja Ha paccrosiuuu 0,7-1,0

M OT HApYy>KHOW rpaHu KaHama. PaccrosiHue 0,7 M HEOOXOaUMO AJIs pa3MEIIEHUST CMOTPOBBIX
KOJIOZLIEB.



I1pu ycTpoiicTBe MPOXOAHBIX KAaHAIOB APEHAX MOYKHO MPOKJIAI6IBATh MO KaHAJIOM II0 €ro ocH. B
3TOM CJIydae Ha JIpeHaXke CIIAyeT yCTpauBaTh CIEUUAIbHBIE CMOTPOBBIE KOJOALBI C JIIOKAMHU,
3a/1eJTaHHBIMH B JTHUINE KaHAA.

B ciydae 3anokeHHs OCHOBaHMS KaHala Ha TJIMHUCTBIX M CYIJIMHUCTBIX TPYHTaX, a TaKKe Ha
HeCYaHBbIX TPYHTaX ¢ KodddunmeHToM ¢uibTpanuu MeHee 5 M/CyTkH, NOJ OCHOBaHMEM KaHala
HEOOXOMMO yCTpanBaTh IJIACTOBBIN APEHAX B BHJIE CIUIOIIHOTO ITECYAHOTO ILIACTA.

[TnacToBBI ApeHAXX TOJDKEH OBITh COCAMHEH C APCHHUPYIOMIEH OOCHIMTKOW COMYTCTBYIOIIETO
TpyOUaToro ApeHaxa.

IIpu ycTpoiCTBE KaHAJIOB B ITIMHUCTBIX U CYTJIMHUCTBIX IPYHTaX, B TPYHTAX CIOUCTOIO CTPOCHMUS, a
TakKKe B MECUAHBIX IPYHTaX ¢ KO3 duuneHToM QHIbTpaiuu MeHee 5 M/CyTKH, ¢ 00eHX CTOPOH KaHaa
JOJI?KHBI GBITB OTCBIIIaHbl BCPTUKAJIBHBIC HWJIM HAKJIOHHBIC MPHU3MbI U3 IICCKA C KOBq)(bI/II_II/ICHTOM
bunpTpaiuu He MeHee 5 M/CyTKH.

[lecuanbie mpu3MBI MTpeTHA3HAYAIOTCS ISl TPHEMa MPUTEKaromel ¢ O0KOB BOABI H YCTPaUBAIOTCS
AQHAJIOTUYHO MECYaHBIM IPU3MaM TOJIOBHOTO M MMPUCTEHHOTO JIPCHAXKEH.

JIpeHaxx MPUSIMKOB M 3arTyOJICHHBIX 9acTEH MOBATBHBIX TOMEIICHUN

JpeHax MPUAMKOB U 3arTyOJICHHBIX YacTEH IMOBATBHBIX MIOMEIIEHUHN JOJKEH PEIIaThCs B KaXKI0M
ClIy4yae B 3aBUCUMOCTH OT MECTHBIX THIPOTr€OJIOTMYECKUX YCIOBUHI U IIPUHATBIX KOHCTPYKIUHN 31aHUMN.

J1ist 3TO# 11eH MOTYT OBITh PEKOMEHOBAHBI CIEAYIONIUE PEIICHHUS

3aryy0JeHre HHU30BOTO y4acTKa JApeHaXka, KOrja 3ariyOJeHHbIe MOMEIIEHUS U NPHUSIMKH
PAcCIOJIOKEHB] Y HU30BOW €r0 4acTH, CUUTAasl 110 TEYECHUIO BOJBI B IPEHAKE;

oO1iee MOHMKEHUE JpeHaxa MMPH 3aJI0KEHUH IPeHaXka U 3allUIaeMOr0 COOPYKEHHS B IIECYaHBIX
TpyHTaXx;

pazaenenue o0Iero IpeHaxka Ha OTACNbHBIC YaCTH C CAMOCTOSITEIIbHBIMU BBIITYCKaMHU,
YCTPOMCTBO JOTOJHUTEIBHBIX JIOKATBHBIX IPEHAKEM.

[Ipu npeHHpPOBAHUU OTIENBHBIX NMPHIMKOB M 3ariyOJCHHBIX MOMELICHUH HEOOXOIUMO OOpaTHTh
0c000e BHUMaHKHE Ha MEPOIIPUATHUS IIPOTUB BBIHOCA I'PYHTA U3-110J (yHAMEHTOB 3/1aHUSI.

[Ipu ycTpoiicTBe KONBLEBBIX IpeHa)ked (QyHIaMEHTHl 37aHHs MOTYT OBITH 3aJI0’KE€HBI HECKOJIbKO

BhIIIIE ApeHaxa. [IpeBpiieHne GyHIaMEHTOB 3/1aHUs HAJ IPCHAXKOM U PACCTOSHUE JIPEHaKa OT 3/1aHUs
JIOJDKHBI OBITH TIPOBEPEHBI C YYETOM YIJIa BHYTPEHHETO TPEHUS IPYHTa 10 (GopMyIie:

IMMH - HAaMMEHbIIEE PACCTOSHUE OCH JPEHBI OT CTEHBI 3[JaHUs B M,
b - ymmmpenne pynnamenra 3naHus B M,
B - mmpuHa qpeHa)kHOU TpaHILEu B M,

H - rmyOnna 3a50keHus JPEHBI B M,



h - rnyouna 3anoxenus GpyHaaMeHTa B M,
¢ - yroJl BHyTPEHHETO TPSHHS TPYHTA.

[Ipu 3anoxkeHnn apeHaka HWKe (yHIAMEHTa 3JaHUN C ILETbl0 HUCKIIOYeHHS cy(do3uil TpyHTOB,
0co0oe BHUMaHHE CIIeyeT OOpaTUTh Ha MPaBHIILHBINA OJ00p M YCTPOUCTBO JPEHAKHBIX OOCHITIOK, Ha
Ka4eCTBO 3aJICJIKH IIIBOB M OTBEPCTHUH B KOJIO/NAX, @ TAK)KE HA MEPONPHATHUS, HCKITIOYAIOIIHE BBIHOC
IpyHTa MPU pa3pbITUH TPAHIIEH ApeHaXKa.

[Ipu Gonpmiol BenTUYMHE MOHMKEHHS TOPU30HTA TPYHTOBBIX BOJ MOJ (pyHIaMEHTaMu
(CyIIECTBYIOIIUMHE U TIPOSKTUPYEMBIMH) CJICTYET MPOU3BOIUTH PACUET OCAJKH IPYHTA.

[Tpu ycTpoiicTBe nepenanoB Ha IpeHa)ke B MpeaeIax 30Hbl BIUSHUS HIKHEH JIPEHbI, TAKXKe CIeayeT
MpeayCMaTpUBATh MEPOIPUATHUS, IEPEUNCICHHBIE BBIIIIE.

IIepenagubie KOJIOALBI JOJKHBI YCTPAaUBATHCS C TIIATEIBHOM 3aJ1€IKOM BCEX IIBOB U OTBEPCTUM.

HOKaHBHBIe ,Z[peHa)KI/I JJIA OTACJIIBHBIX HpI/IﬂMKOB peKOMeHI[yeTCH YCTpaI/IBaTB 10 TI/IHy I1J1aCTOBOI'O
JpEeHaXxa.

Hpyrue BUAbI IpeHaxKei

B HekoTophix cimyyasx TpeOyemMoe MOHUKEHHE YpPOBHS TPYHTOBBIX BOJ MOXET OBITh JOCTUTHYTO
CHCTEMO# 00IIIero IpeHUPOBaHMsI TEPPUTOPHUH (TOJIOBHBIM U CUCTEMATUYECKUM JIPEHAKOM).

JIpeHaku MOTYT MPOKJIAABIBAThCS COBMECTHO C BogocTokaMu (cM. puc.10).

[Ipu 3ackilike pedek, pyybeB, JIOTOB U OBPAroB, SIBISAIOLIUXCS €CTECTBEHHBIM APEHAXKOM I'PYHTOBBIX
BOJI, IOMHMO KOJUIEKTOPOB JJIsi OTBOJA IOBEPXHOCTHBIX BOJ HEOOXOJMMO YCTpauBaTh APEHAXH IS
IIpYEeMa IPYHTOBBIX BOJ.

Jpenaxam noimkHA OBITh 0OecrieueHa CBSI3b ¢ BOJIOHOCHBIM IIACTOM C 00EUX CTOPOH BOJOCTOYHOTO
Kosutektopa. [1pu 601b110M IPUTOKE MOJI3EMHBIX BOJI, a TAKXKe MPH 3aT0KEHUH KOJUIEKTOpa Ha TJIMHAX
U CYTJIMHKAX, MPOKJIAABIBAIOT JABE IPEHBI, pacnojiaras ux mo 006e CTOPOHBI KOJIJIEKTOPa.

[Ipn ManoM IPUTOKE TPYHTOBBIX BOJ U PACIOJIOKEHHM BOJOCTOYHOIO KOJUIEKTOpA B IIECYAHBIX
IpYHTaX MOXKHO MPOKJIAAbIBATh OJHY JIPEHY, paclojaras €e cO CTOPOHBbI OOJBIIEr0 MPUTOKA BOJBI.
Ecau mpu 3TOM mecdaHble TPYHTHI UMEIOT KOA(PQHUIMEHT (QuibTpanuu MeHee S M/CyTKH, IMOJ
OCHOBAHMEM KOJUIEKTOPA J0JIKEH OBITh YCTPOEH IUIACTOBBIN JpEHaX B BU/IE CILIOLIHOIO IUIACTA WIIN
OTJEIIbHBIX IIPU3M.

HpI/I BBIKJIMHUBAHHUKW BOJOHOCHOI'O IIIIaCTa Ha CKJIOHAX M B OTKOCax HCOGXO,Z[I/IMO YCTpanuBaThb
MEPECXBATBIBAOIINEC APCHAXKU.

[TepexBaThiBaroIKe JPEHAXKU 3aKJIaAbIBAIOT HA TTIyOMHE HE MEHbIICH ueM IiyOruHa IpoMep3aHus U
YCTPaUBAIOT UX O TUITY TOJIOBHOTO JPEHAXKA.

Korna BomoHOCHBIE €0M BBIpaXXKEHBI HESCHO M TOJ3EMHBIE BOJABI BBIKIIMHUBAIOTCA IO BCEM
MJIOMIAM OTKOCA, YCTPAUBAIOT CIICIIUAIbHBIE OTKOCHBIC JPEHAKH.

[Ipu ycTpoiicTBe NMOIMOPHBIX CTEHOK, B MECTaX BBIKJIMHUBAHUS MOJ3EMHBIX BOJl, YCTPauBaIOT



3aCTEHHBIN IpeHaX. 3aCTEHHBIN APEHAXK MPEACTABISET COOON CIUTONIHYIO 3aChINKY U3 QUIBTPYIOIIETO
MaTepuaa, yIOKEHHOTO 3a CTeHKOU. [Ipy HeOOoIbIION AJTMHE 3aCTEHHBINA JPEHAK MOKET OBITh YIIOKEH
6e3 TpyObl. Ilpu 3HAUUTENBHOW JUITMHE PEKOMEHIYETCs yCTpauBaTh TPYOUaTBI OpEHaX C
JIPEHUPYIOMIEH 0OCHITTKOM.

ﬂJ’IH YyJaBJIWBaHHA POAHHUKOB, BBIKIIMHUBAIONIUXCA HA CKIIOHE, YCTPAWBAIOT KAIITA)KHBIC KOJTOAIBI.

OTKOCHBIE ¥ 3aCTCHHBIE APECHAKU U KaNTaXKHBIC KOOI TOHKHBI UMETh 00€CTICUCHHBIE BBITTYCKH
BOJIBL.

Jns 3ammThel CYyIIECTBYIOIIMX IMOABAJIBHBIX NOMEUIEHWW W MOAINOJIWN 3JIaHUM THUIl JpEHaXa
BBEIOMPAIOT B KAKJIOM KOHKPETHOM CITydae, PyKOBOACTBYSICh MECTHBIMH YCIIOBUSIMH.

B necuaHbIX rpyHTax yCTpanBarOT KOJIbLEBBIE U TOJIOBHBIE JPEHAXKH.

B TMUHUCTBIX U CYTVIMHUCTBIX TPYHTaX MpH [IyOOKOM 3alloKeHUU (YHIaMEHTOB YCTPauBaIOT
NPUCTEHHbIE PEHAXH, IPH YCIOBHUHU, UTO TAKOE PELICHUE JOMYCKAeTCS KOHCTPYKIMEH GyHIaMEHTOB U
CTEH 3/1aHUs.

[TnacToBeIif JpeHaX yCTpauBaloT B clyyae, KOTJa B MOJBAJIe MOXKET OBITh YCTPOEH BTOPOIl 1O Ha
Ooyiee BBICOKMX OTMETKax. B 3ToM ciiyyae MeXIy CTapblM M HOBBIM IOJIOM HACHINAIOT CIOW
GubTpyromiero MaTepuaia (KpyrnmHO3EpHUCTOrO MECKa ¢ MPU3MaMH TPaBUs WM IIEOHS) U COSTUHSIIOT

€ro ¢ Hapy>KHBIM TPyO4aThIM JPEHAXKOM, KaK U B OOBIYHBIX TIACTOBBIX APEHAXKaX.

[Ipu NpOEKTUPOBAHUU U CTPOUTENBCTBE APEHAKEH y CYIIECTBYIOIIMX 3JaHHNA JOJKHBI OBITh
IIPElyCMOTPEHBI MEPBI IPOTHUB BBIHOCA U IIPOCAAKU TPYHTOB.

PaspeiTHe TpaHmen OpeHaxka B ITHX CIIydasx CIEAYeT BECTH KOPOTKHMHU 3aXBaTKaMHU C
HEMEUICHHOW YKJIAJIKOU ApeHaka 1 00paTHON 3aChIIKOM TpaHIIEH.

Tpacca npenaxa

Tpaccsl KONBUEBBIX, IIPUCTEHHBIX U COIYTCTBYIOIIUX JAPEHAXEH OINPENCISAIOTCS IPUBA3ZKON K
3aIIUIIAEMOMY COOPYKEHHUIO.

Tpaccel TONOBHBIX M CHUCTEMAaTHYECKHX APEHAXEH OMNPENEIAIOTCS B COOTBETCTBUH C
TUAPOTreOJIOTHYECKUMU YCIOBUSMHU U YCIIOBUAMU 3aCTPOMKH.

[Ipu 3anokeHUU IpeHaka HUXKE MOJOLIBBI (PYHIAMEHTOB COCEIHUX COOPYKEHHH U ceTei

PacCTOSHUS MKy HUMH JIOJDKHBI OBITH TPOBEPEHBI C YYETOM YIjla €CTECTBEHHOI'O OTKOCA TPYHTA OT

Kpast HOAOIIBHI (yHJAaMEHTa COOPYKEHHs (MM CETH) IO Kpasi TPaHIIeu JApeHaxa (cM. popmyiy).
[TpononbHEIA TpodMIIE ApeHaka

I'myOuHa 3anoxeHus qpeHakei 10JKHA OBITh He MEHbIIIE INTyOUHBI IPOMEp3aHus TPYHTA.

I'myOuHa 3a710KEHUS TOJMOBHBIX, KOJBIEBBIX M CHUCTEMATUYCCKUX IPEHAXEH Ompenensercs
TUIPABINYECKUM PacueTOM U 3ariTyOJIeHHEeM 3allUIaeMbIX 3JaHUI U COOPYKEHUI.

['myOuHa 3a10)keHUS] NMPUCTEHHBIX M COMYTCTBYIOIIUX ApPEHa)KeHl Ompenensercss B COOTBETCTBUH C
rIIyOMHOMN 3aIMIIaeMbIX COOPYKEHHH.



[IpogonbHbIE YKIOHBI ApeHaxa pexomenayercs npuHuMarh He menee 0,002 mns riamHHCTHIX
rpyHToB U 0,0031151 mecyaHbIX TPYHTOB.

HanGonpmme yKkIOHBI ApeHaKed CleayeT ONpeAetaTh, UCXOS W3 MaKCHMAaIbHO JOIYCTHMOM
CKOPOCTH TEUYEHUS BOABI B TpyOax - 1,0m/cek.

PaccranoBka CMOTPOBBIX KOJIOAILCB

CMOTpOBBIG KOJIOALBI CJICAYCT YCTAHABIIMBATL B MCCTAaX MOBOPOTOB TPACCHI U UBMCHCHHS YKIIOHOB,
Ha neperagax, a TakyKe MCXKIAy 9TUMHU TOYKaMU IIpU OOMIBIINX PaCCTOAHHUAX.

Ha npsMbIX ydacTkax ApeHaka HOpMalbHOE PACCTOSTHUE MEKIY CMOTPOBBIMU Kosoanamu - 40m.
Haubounbiee paccTossHuE MKy CMOTPOBBIMH KOJOAIIAMU JApeHaxa - SOM.

Ha moBoporax npeHaxa y BBICTYNIOB 3JaHMM M y Kamep Ha KaHaJlax YCTPOMCTBO CMOTPOBBIX
KOJIOZILIEB HE 0053aTENbHO, IPU YCIOBUH, YTO PACCTOSHUE OT ITOBOPOTA 10 OJIMKANUIIEr0 CMOTPOBOTO
kosionua He 6osee 20M. B ciyuae, korjga Ha yyacTke MEX/ly CMOTPOBBIMU KOJIOALIAMH JIPEHAXK JIeNIaeT
HECKOJIbKO ITOBOPOTOB, CMOTPOBBIE KOJIO/II[bl YCTAHABIMBAIOT Y€pe3 OJUH ITOBOPOT.

Y CTpoicTBO BBITYCKOB
Brimyck BoJbl U3 ApeHa)keil MpOU3BOASAT B BOJOCTOKH, BOJIOEMBI M OBpArky.

[IpucoennHenne OpeHakell K BOJOCTOKaM, KakK IMPABHIIO, CIEAYET OCYLIECTBIATH BBIIIE ILIEIBITH
BOJIOCTOKA. B ciyuae nmpucoennHeHus ApeHaka HUKE MIETBITH TPYOBl BOJAOCTOKA, HA YUACTKE BBITYCKA
JIpeHaka HeoOXOIMMO IpeaycMaTpuBaTh OOpaTHbIN kiamnaH. He pekoMmeHayercsi mpucoenuHeHue
JIpeHaXka K BOJIOCTOKAM HIKE YPOBHS BOJBI B TIOCIIEAHUX TIPU NIEPHUOJIE MPEBBIIICHUS 3 pa3a B rOJI.

[Ipu BBITycKE B BOJOEM JPEHAX JOJDKEH OBITh 3aJI0KEH BBIIIE TOPU30HTA BOJBI B BOJOEME BO
Bpems maBojka. [Ipu KpaTKOBpeMEHHOM MOBBIIIEHHMH TOPU30HTA BOJOEMa JIPEHaXX B HEOOXOIMMBIX
CJIydasix MOKET OBITh 3aJI0’KEH HHMYKE IMaBOJKOBOTO TOPU30HTA MIPU YCIOBUU 00OPYAOBAHHS BBITYCKa
JpeHa)ka 0OpaTHBIM KJIaITaHOM.

VYcTheBOI y4acTOK APEeHaKHOTO BBIMYCKA B BOJOEM JOJKEH OBITh 3ariy0JieH HUKe TOPU30HTa BOJIbI
Ha TOJILIUHY JIEJTHOTO MTOKPOBA C YCTPOMCTBOM MEPENaTHOTO KOJIO1IA.

[Ipy HEBO3MOXXHOCTH YCTpOICTBa BBIMYCKa BOABI M3 JpEHa)ka CaMOTEKOM HEOOXOAMMO
NPeyCMOTPETh HACOCHYIO CTaHIMIO (YCTAHOBKY) TEPEKayKH JIPEHAXXKHBIX BOJ, pabOTarollyi0 B
ABTOMATUYECKOM PEXKHUME.

CoBMelieHHE JpeHaxa ¢ BOAOCTOKOM

[Ipy MPOSKTUPOBAaHMM JpPEHAXA CIEIyeT PAacCMOTPETh BapUaHT HPOKIAIKH €0 COBMECTHO C
BOJOCTOKOM (cM. prc.10).

[Ipu nocrarouHo# TTyOHMHE 3aI0KESHHS BOJJOCTOKA APEHAX CIEAYET pacnoliaratb Hajl BOJJOCTOKOM B
OJHON BEPTUKAIBHON IJIOCKOCTH C BBITYCKOM JAPEHAXHBIX BOJ B Ka)XIblii CMOTPOBOM KOJIOHEI]

BOJIOCTOKA. PaccTosiHue B CBETY MEXIy TpyOaMu JIpeHa)xa U BOJOCTOKA JOJDKHO OBITh HE MEHEE S CM.

B ciydae HEBO3MOXXHOCTH H3-3a TUIYOMHBI 3QJI0KCHHSI PACIIONOXKUTH JIPEHAX HAJIl BOJOCTOKOM
CJIeTyeT OCYIIECTBIIATH NMapauIebHYIO YKIAIKY IpeHa)ka B OJTHOM TpaHIllee C BOJOCTOKOM.

TpyOsr



s npeHaxa crneayeT NpUMEHSATh acOeCTOIIEeMEHTHBIE TPYOHI.

W ckimroueHre COCTaBISIOT JPEHAXKH, 3aKIaIbIBaEMbIe B ITOI3EMHBIX BOJIaX, arpECCUBHBIX K OeTOHAM
U pacTBOpaM Ha MOPTIAHIIEMEeHTe. B 3TOM citydae [uisi IpeHaxka clieyeT MPUMEHSTh IIaCTMACCOBBIC
TPyOBI.

JlomycTumble MaKCHMAJIbHBIE TIIyOMHBI 3aCBIIKH /0 BEpXa TPyO4aTOro ApeHaka 3aBUCIT OT
pacyeTHOTO COMPOTHUBIICHUSI HECYLIEro IpyHTa, MaTrepuaiga TpyO, croco0OB YKIaIKu TpyO
(ecTecTBEHHOE MM HCKYCCTBEHHOE OCHOBaHHE) U 3aCBHIIIKH TPAHIIEH, a TakKe APYTUX (HakTOpOB.

HeobOxoaumble naHHBIE IO MPUMEHEHHIO aCOECTOIIEMEHTHBIX Tpy0O nMmerotcs B anproome CK 2111-
89, a mo nmiactmMaccoBbIM TpyOam - B anpbome CK 2103-84.

Boponpuemnsie oTBepcTHs B TpyOax cielyeT YCTpauBaTh B BHJIE NMPOIMMIOB LIMPUHON 3-5 MM.
JnvHa mponmia MOJDKHA OBITH paBHA MOJIOBHHE auamerpa TpyOsl. [Ipommisl ycrpamBaroT ¢ 00enx
CTOPOH TPYOBI B IIaXMAaTHOM MOpsiiKe. PaccTosiHre MeX 1y OTBEPCTUSMH Ha OHOM cTopoHe - S0cMm.
Hmeercst BapuaHT ¢ IPOCBEPIMBAaHUEM BOJOIPUEMHBIX oTBepcThii (cM. puc.11,12).

[Tpu ykmanke Tpyd HEOOXOAUMO TTPOCIEAUTE, YTOOBI MTPOMIIIBI OKA3BIBAIUCH COOKY TPYOBI; BEpX U
HU3 TPYOBI JOJDKEH OBITH €3 MPOMUIIOB.

AcbecToLieMeHTHbIE TPYObI COEIMHSIOT My(PTaMHU.

[Mpu nmpumeHeHUr MONMMBUHUIXJIOPUAHBIX TpyO ([IBX) BomompreMHble OTBEPCTHS BBIIOIHSIOTCS
aHAJIOTUYHO acOecToneMeHTHBIM TpyOaM. ['oppupoBannas apeHakHas TpyOa u3 moaustuiena (ITH/T)
BBIITYCKAETCSl C TOTOBBIMU BOAOIPUEMHBIMU OTBEepCcTUsIMU (cM. prc.13).

Jpenupyronme KOHCTPYKIUH U GUIIBTPHI IpeHaKen

Jpenupytomiue OOCHIITKH, B COOTBETCTBHH C COCTaBOM JAPEHUPYEMBIX TPYHTOB, YCTPaWBaIOT
OJHOCJIOMHBIMH WU ABYXCIOUHBIMH.

[Ipr pacroyoXeHWW JApeHaXka B IeCKax IPaBENUCTBIX, KPYIHBIX M CpeaHed KpymHocTd (mpu
cpennem auamerpe yactui 0,3-0,4MM U KpyIHee) yCTpauBatOT OAHOCIONHBIE OOCHITIKY U3 TPaBHS WU
me0Hs.

[lpyn pacmonoXeHWu IpeHaka B IMECKaxX CpPeAHEH KPYIHOCTH CO CPEIHUM TUAMETPOM 4YacTHII,
menbuM 0,3-0,4mM, a Takke B MEIIKUX U TBUIEBATHIX IECKAX, CYNECSX U MPHU CIIOUCTOM CTPOCHUH
BOJIOHOCHOT'O TIJIACTa, YCTPAUBAIOT IBYXCIIOMHBIC 00ChINKH (cM. prc.20). BHyTpeHHuMi Citoi 00CHITKN
yCTPauBaIOT U3 MIEOH, @ BHEITHUM CII0M OOCHINKH - U3 IECKA.

Marepuansl IpeHUPYIOUIMX OOCBHINOK JOJDKHBI YIOBIETBOPATH TPEOOBAHUSAM, MPEIbIBISEMBIM K
MaTepuanam JUisi THAPOTEXHUYECKUX COOPYKEHUM.

JIns BHYTPEHHETO CJIOSl JPEHHUPYIOIUX OOCHITOK MPUMEHSIOT I'paBHid, a MPH OTCYTCTBHH €ToO -
e0eHb M3BEPIKEHHBIX TOPHBIX OO (TpaHUT, CHEHUT, Tab0po, Munaput, 6a3ansT, AUadas u JIp.) Win
ke 0co00 MPOYHBIC Pa3HOBHIHOCTH OCAJOYHBIX MOPOJ (KPEMHHCTBIE H3BECTHSKH M XOPOIIO
CIIEMEHTUPOBAHHBIC HE BHIBETPHBAIOLIHECS ITECUAHUKH).

Jlyis BHEITHETO CJ0si OOCBHIMIOK MPUMEHSIOT MECKH, SBISIONIHECS MPOAYKTOM BBIBETPUBAHUS
U3BEPKEHHBIX MOPO/I.



Matepuaibl 411 IpEHUPYIOMHUX OOCHITTOK TOJDKHBI OBITH YHCTHIMU U HE cojiepxkaTh Oojiee 3-5%110
BeCy yacTuIl ¢ auameTpom meree 0,1 mm.

[Toxbop cocraBa APEHUPYIOMIUX OOCHITOK MPOU3BOIST IO CIEIMATBHBIM IpadKaM B 3aBUCUMOCTHU
OT Tuna UIbTPa U COCTaBa IPEHUPYEMBIX TPYHTOB.

[penaxu cneayer ykiaablBaThb B OCYIICHHBIE TpaHIIEH. B IMecyaHbIX I'pyHTax NPUMEHSIOT
BOJIOTIOHIKEHHE urioduibTpamu. [Ipu 3an0keHnu IpeHaxa Ha BOJOYIOpe IPUMEHSIOT BOAOOTIIHB €

YCTPOMCTBOM CTPOUTENbHBIX ApEeHaxe, 3aMOpaKuBaHNe WIH XMMHYECKOe 3aKpEIICHUE TPYHTOB.

TpyObl npeHa)kel HeCOBEPUICHHOTO TUMA YKJIaJAbIBAlOT HAa HUYKHUE CJIOU APEHUPYIOLIEH 00CHITKH,
KOTOPBIE B CBOIO 0YEPE/lb, YKIAABIBAIOTCS HEMOCPEICTBEHHO HA THO TPAHIIEH.

Jns apeHaxel COBEPIICHHOTO THNA OCHOBaHHE (HO TpaHILIEH) YKPEIUIIETCs BTPaMOOBAaHHBIM B
TPYHT IIeOHEM, a TPYOBI YKJIaIBIBAIOTCS HA CJIOW TTeCKa TOJIIMHONU B SCM.

B cnabpix rpyHTax ¢ HEIOCTaTOYHOM Hecylled CHOCOOHOCTBIO JPEHaXX JOKEH OBbITh YIOXKEH Ha
HCKYCCTBEHHOE OCHOBAHHUE.

Jpenupyrone oOCBIIKM MOTYT MMETh MPSIMOYTOJbHOE WM TpamneleualbHOe OYepTaHHE B
MIOIIEPEYHOM paspese.

OOCHITIKH TPSMOYTOJIBHOTO OUEPTAHUS YCTPAUBAIOT C TIOMOIIBIO HHBCHTAPHBIX IIUTOB.
OOcCHINKY Tpaneneu aIbHOTr0 OYepTaHMs HACKITAIOT O6€3 MHTOB ¢ oTKocamu 1:1.

JIByxcCiOiiHbIE ApEHUpPYIOUIUE OOCHIKH PEKOMEHIYETCs JAeNaTh MPSMOYTOJIbHOTO OYEpPTaHUS C
MOMOIIbI0 UHBEHTAPHBIX IIUTOB.

TonmmHa 0AHOTO C10S APEHUPYIOIIEH OOCHITKY JOJKHA OBITh HE MeHee 15 cM.

Tpy6odunsTpsl
B3amen yctpoiicTBa npeHaxa U3 TpyO € TpaBUHHO-IIEOCHOYHBIM (MIBTPOM IS
MPOPUITAKTUYCCKUX JPEHAXEH MOTYT OBITh NMPUMEHEHBI TPYOO(PMIBTPHI M3 MOPHUCTOTO OCTOHA WIIH
npyroro Matepuana. O6JacTh U yCIOBUS IPUMEHEHUS TPYOOPHIBTPOB ONPEACISIOTCS ClIeHaTbHBIMU
YKa3aHUSIMH.

Kononiier

Ha tpyOuaTbIx IpeHa)kax yCTpauBarOT KOJIOIIBI.
Jlis mpenoxpaHeHus OT 3aCOPEHUS KOJIOALBI T0KHBI ObITh CHA0KEHbBI BTOPHIMU KPBILIKAMHU.
[lepenagHpie KOMTOIBI HA APEHAXKE JOHKHBI UMETh BOJJOOOIHYIO YacTh.

[Tecuansie mpu3Mbl

[Tpu npokITaKe ApeHaXka B MECUaHbIX TPYHTAX ¢ KO3 duimreHToM GHIBTpAIii MeHee 5 M/CyTKH, a
Tak)Ke B TPYHTaX CIOMCTOTO CTPOCHMSI, YaCTh TPAHIIIEH HAJ JPEHAKOM 3aChIMAIOT IECKOM. 3achlllaHHAs



niecyaHasi mpu3Ma JIoJbkHa UMeTh K03 dureHT Gunbrpanuu He MeHee 5 M/cyT.

3achINKy MECKOM TpaHIleH, pa3padOTaHHOH B IeCUaHbIX TPYHTAX, MPou3BoaAT Ha BbicoTy 0,6-0,7H,
rae H - BbicoTa OT nHA TpaHIIeW J0 YpOBHs MOJI3EMHBIX BOJA, HO He MeHee 15 cMm Ham Bepxom
JIPEHUPYIOIIEH OOCHINKHU. B rpyHTaX CIOMCTOrO CTPOCHHUS TPAHIIEIO 3aChIMaroT nmeckoM Ha 30 cM BhIIIIe
YPOBHSI MTOI3EMHBIX BOJ (CM. prc.4).

Komnoaupi-puabTpsl

[Ipr HEOJHOPOIHOM CTPOCHHWH BOJOHOCHOI'O IUIACTa, KOTAA TOPU3OHTAIbHAs JIpeHa MPOXOIHUT B
BEpPXHEM MEHEE MPOHMIACMOM CJIO€, a HIDKE PACIOJIOKEH OoJiee MPOHUIAEMBIH CIIOH, YCTPauBarOT
KOMOWHHMPOBAHHBII JPEHaX, COCTOSIIMHA W3 TOPU3OHTAJIBHOW IPEHBI M BEPTHKAIBHBIX
CaMOM3ITUBAOIIMXCSI KOJIOIIEB-QMIBTPOB (CM. pHc.5).

[TpoxonKy BEpTUKAIBHBIX KOJIOALEB-(DUIBTPOB MOXHO BBHITIOJHUTH THAPABIHYECKUM CIOCOOOM
(morpy»eHueM ¢ MOMOIIBIO TTOAMBIBA) WM OYPOBBIM CIIOCOOOM. B 3THX citydasx KOJOMIbI-PUIBTPHI B
KOHCTPYKTUBHOM OTHOIICHUH YCTPAUBAIOTCS aHAIOTMYHO TPYOUaThIM KOJOJIAM BEPTUKAIBHBIX
npeHakeil. Ycrbe (BEpXHHI KOHEI[ TPyO4YaToro KOJIOJIlA) pacrojaraertcsi HIKe OOIIero
HENOHWKEHHOTO YpPOBHS MOJ3EMHBIX BOJ M 3aJ€JbIBa€TCA B JHUIIE CMOTPOBOIO KOJIOJLA
JpeHaxa.

OTMeTKa yCThsl TPYOUATOTO KOJIOAIA JOHKHA OBITH BBIIIE OTMETKH JIOTKA TOPU3OHTAIILHOM IPEHBI Ha
15 cm. [lpu HEOOMBIION TITyOMHE YCTaHOBKY KOJOAIEB-(UIBTPOB MOXKHO IMPOU3BOIUTH OTKPBITHIM
crocoboM. J[st 3TOM 1enu co JHA TPAHIIEH TOPU3OHTAIBHOTO JPEHa)Ka OTKPBIBAIOT KOJOIIIBI, B
KOTOPBIX YCTAHABJIMBAIOT BEPTHKAIBHO TPYOBI (aCOECTOIIEMEHTHBIC HJIM IUIACTMAacCOBBIC),
3aroJIHEHHbIE TpaBUeM WM IeOHeM. [IpocTpaHCTBO MeXIy BEpTHUKaJIbHOM TpyOOil W rpyHTOM
3aMOJTHSIOT KPYITHO3EPHUCTHIM TIeCKOM. HUKHWI KOHEIl BEpTUKAIBHOU TPYOBI BXOJUT B CIIOM IpaBUs
win meOHs Ha JHE Kojoana. BepxHwii KoHEI[ TpyOBI COIpPSTAaeTCs C BHYTPEHHHUM CIIOEM OOCBHITKH
TOPU3OHTAJIBHOM IPEHBI.

KoHncTpykuus niaacToBoro apeHaxa

[InacToBBIi ApeHaX MPUMEHSETCS Ul 3allUThl MOABAIOB 3[JaHWH, NMPUSIMKOB M KaHAJIOB B TeX
cilydasix, KorJa oiuH TpyOUaThlii ApeHaxx He JaeT He0OX0AUMOro JpeHupyoero 3¢ dexra.

ITmacToBbrit APCHAX YCTpanuBACTCA B BUAC CJI0A MECKA, OTCHINACMOTI'O 110 JJTHY KOTJIOBAHA MTOA 3JaHHC
WJIM TpaHIICHU JId KaHalla.

Croif mecka B MoNepevyHOM HapaBJIECHUU MPOPE3al0T MPU3MaMHU U3 FPaBUS UIIH 1EOHS.

[InacToBBIi ApeHaXX HEOOXOIUMO TMPEJOXPAHUTh OT 3aCOPEHHUS BO BPEMS CTPOUTENhCTBA. [lpu
YCTPOMCTBE TOJIOB M OCHOBaHH MOKPBIM CIIOCOOOM (C MPUMEHEHHEM MOHOJUTHOTO OCTOHA U
IIEMEHTHBIX PAaCTBOPOB) HEOOXOAMMO 3aKpBITh IUIACTOBBIN APEHAX H3OJUPYIOIIUM MaTEPUATIOM
(mepraMMHOM U T.II.).

I'paBuitHbie (MK 11I€0CHOYHBIC) MPU3MBI JOJKHBI UMETh BBICOTY HEe MeHee 20 cMm.

Paccrosiane mexnay mpusMamu - 6 12 M (B 3aBUCHMOCTH OT THIPOTCOJIOTHYECKUX YCIOBHUH).
[TpoknaapiBatoTCs MPU3MBI, KaK MPaBUJIO, B CEPEIUHE MEKTY MONEPEeUHbIMU (QyHIaMEHTaMH 3aHMUSL.

[Tprr GOJBIIOM MPUTOKE BOIBI WIIM JJII 0COOO OTBETCTBEHHBIX COOPYKEHHUH IUIACTOBBIN JIPCHAXK
MO>KET OBITh IBYXCIOWHBIM IO BCEH TUTOIIA/IN C HIDKHUAM CJIOEM M3 TIECKA M BEPXHHUM - U3 TPaBUSI UITH
me0Hs.



[Tpu Maso¥ IMMpPUHE 3aNUINAEMOT0 COOPYKEHHUS U OTPAHHYECHHOM ITPUTOKE BOJIBI, B YaCTHOCTH 10T
MOJI36MHBIMU KaHAJIaMH, TUIACTOBBIN JIPEHAXK MOXET OBITh YCTPOEH M3 OJHOTO CJOs TEeCKa WU W3
meOHs.

TonmuHa MIaCTOBOTO ApeHaXka MO/ 31aHUSIMH JT0bKHA ObITh He MeHee 30 cM, U o1 KaHAJIaMH - He
meHee 15cm.

B otnenbHBIX ciyyasix, mpu OOJBIION MIIOMIAIN IpEeHaXa WK 0COOBIX TPEOOBAHMX K TTOHM)KEHUIO
30HBl KalUJUIIPHOIO HACBIIIECHMS, TONIMMHA U KOHCTPYKIUS IUIACTOBOIO IPEHAXKa OIPENEIAIOTCS
pac4yeToM.

[InacToBbI OpeHaX MOJDKEH BBIXOIUTH 32 HApPYXKHBIE CTCHKU COOPYKEHHUS, a B HEOOXOIUMBIX
CITydasix - OTCBIIAThCS M0 OTKOCY KOTJIOBaHA (TPaHIIICH).

[InacToBBIN JApeHaX TOJDKEH OBITh COCAMHEH C TPYO4aThIM APEHAKOM KOJBIIEBBIM, MPUCTCHHBIM
WJIU COITYTCTBYIOLIUM.

[Ipu GomnbIIol TUIOMIATU MOA3EMHOTO TMOMEIIEHHUS CIIeAYeT MPOKIAbIBATh JOMOTHUTEILHBIC
TpyOUaThI€ IPEHBI MO/ TIOJIOM MTOMEIIICHHUS.

B moamonbsx 3maHuid, BO3BOJWMBIX Ha CBAaWHBIX OCHOBAaHMSIX, TUIACTOBBIM JPEHaX MOXKET OBIThH
yCTpOGH B COUCTAHUU C OHHOHHHCﬁHBIM pr6‘laTbIM ,Z[peHa)KOM, paCHOJIO)KeHHI:IM 104 IMOAITI0JIbEM.

HacocHblie craniuu (ycTaHOBKH) JJIs1 OTKAYKH IPEHAKHBIX BO/T

I'myOuHa 3amoKeHus OI3eMHBIX MTOMEIIEHUH )KIITBIX U O0IIECTBEHHBIX 3JaHUI U COOPYKEHUH HE
BCEr/ia MO3BOJISIET HAPABUTH JAPEHAXKHBIE BOJIBI CAMOTEKOM B JINBHEBYIO KaHAIM3alUI0. B 3TOM cinydae
HEO0XO0/IMMO YCTPOMCTBO IPEHAKHBIX HACOCHBIX CTaHIMU. [IpM MpPOEKTHPOBAHUM JPEHAKHBIX
HACOCHBIX CTAHLUM CIEAYET PYKOBOJCTBOBATHCS CIIECIYIOLIUM:

YCTPOMCTBO OTHENILHO CTOSIIMX HACOCHBIX CTaHIM (YCTAaHOBOK), KaK MPAaBHJIO, YKOHOMHUYECKH
HeIleJIeco00pa3Ho, T.K. 3aTPaThl HA UX CTPOUTENHCTBO U AKCIUTyaTaIMIo OyIyT 3HAUUTEIbHO OOJIbIIE,
YeM BCTPOECHHBIX B MTOJBAIbHBIE IOMELIEHUS;

HAaCOCHBIC YCTAaHOBKH, B OCHOBHOM, OOJDKHBI pacrojaratbCsa B 3JaHUAX, APCHAXKHBIC BOABI OT
KOTOPBIX HAIpaBUTb B JIMBHCBYIO KaHAJIU3alUIO (BO,Z[OCTOK) CaMOTCKOM HC MPCACTABIISACTCS
BO3MOJXHBIM,

[Ipn TEXHUKO-3KOHOMHUYECKOM OOOCHOBAaHWM BO3MOYKHO YCTPOMCTBO OJHOW HACOCHOW CTaHIIUU
MEePEeKauKy IPEHAXHBIX BOJ OT HECKOJBKUX 3AaHui. Ecnu 3manus OyayT MpuHAAIEKATh Pa3HBIM
BJIa/IebIaM, Ul PELIEHHUs 3TOr0 BOIMpOca HEOOXOAMMO MOJYYUTh COOTBETCTBYIOUIMM JOKYMEHT O
JI0JIEBOM YYaCTHH B CTPOUTENILCTBE W OSKCIUTyaTallMW OOLIEH CTaHUWHU TMEepeKaykd, OQOpPMIICHHBIN B
YCTaHOBJIECHHOM MOPSJIKE.

[Ipn pemenun Bompoca O pa3MEIICHHMM HACOCHBIX CTAHLMW MEPEKayKH IPEHaXHBIX BOJL
NPUOPUTETHBIM SIBJISAETCS COONIOJEHUE IOMYCTUMBIX YPOBHEH IIyMa M BHOpalMU OT HACOCHBIX
arperaroB ¥ TpyOONpPOBOIOB B KBAPTUPAX >KUIIBIX TOMOB U OOILECTBEHHBIX MTOMEIICHUSIX.

Hacocngrlie YCTAHOBKHM HE€ JOJDKHBI paclojiaraTbCs. IO >KHUJIBIMM KBAapTHpaMM, ACTCKHMU HIIHA
TpYHOIIOBBIMH KOMHATaMU JCTCKUX CaaO0B U sIclIelt, KiaaccaMu OGH.[GOGp&SOBB.TG.HBHBIX IIKOJI,
OOIBLHUYHBIMHA IIOMCIICHHUAMU, pa6OLII/IMI/I KOMHaTaMu aaAMHUHUCTPATUBHBIX 3[[3HHI>1, AyIAUTOPUAMU



y4eOHBIX 3aBEJCHUN U IPYTUMH MO00HBIMH MTOMEIICHUSMHU.

B npoexTtax He0OXOAMMO MPOU3BOAUTH COOTBETCTBYIOIIME PAacUeThl MO HIYMY M BHUOpAIH,
OIIpesieNAIoe BEIOOp TEXHUUYECKHX MEPONPHUITUH, 00ECHEeUnBAIOIIUX BBINOJIHEHUE TpeOOBaHUIl 1O
JIOITYCTUMBIM YPOBHSIM IIIyMa U BUOpALMU B )KUJIBIX U OOIIECTBEHHBIX MOMEIIEHHUIX 3JaHUN COTJIACHO

¢ MI'CH 2.04-97,nocobuit k MI'CH 2.04-97 TlpoexkTupoBaHue 3amuThl OT IIyMa W BHOpaIuu
UH)KEHEPHOTO0 00OpYJOBaHUS B KHMJIBIX M OOIIECTBEHHBIX 31aHUAX U "lIpoekTupoBanue
3BYKOM3OJISILIMM OTPAXKAAIOLINX KOHCTPYKIUH KUIIBIX M OOLIECTBEHHBIX 31aHUM .

Pacxoapl ApeHaXHBIX BOJ, HANpaBIsIEMBIX B HACOCHYIO CTAHIIMIO, JTOJDKHBI OMPEACIATHCS
KOHKPETHO JJIs K&KI0ro 00BEeKTa.

Kak npaBuiio, k ycTaHOBKE ceyeT IpeaycMaTpUBaTh 1Ba HACOCHBIX arperara, i3 KOTOpbIX OJUH
pe3epBHBIA. [Ipy 000CHOBaHHMM MOMYCKAeTCs yCTAaHOBKA OOJBIIOTO KOJIMYeCcTBa HacocoB. [Ipum
OTPaHMYEHHOM IJIOIAH MTOMEIIEHUS I Pa3MEIIeHUs HACOCHOHM CTaHIIMK Hanbosiee 1enecoo0pa3Ho
MPUMEHSITH MOTPY>KHBIE HACOCHI.

JpeHakHast HACOCHAsI CTAHIIUS TIEPEKAYKU JTOJDKHA UMETh CIIeUAIbHOE TTOMEIICHHUE, HE0OX0IMMOe
JUTSL pa3MeIeHHsI IPUEMHOTO pe3epByapa, HACOCHBIX arperaToB U JPYroro o00pya0BaHUSI.

JIoCTyn K HACOCHOM CTaHIIMU J0JDKEH UMETh TOJIBKO NMEPCOHAN, 00CITYKUBAIOUIHI YCTaHOBICHHOE
obopyoBaHue.

PaboTta HacCOCHBIX CTaHIMM JOJIKHA MTPEAYCMATPUBATHCA B aBTOMAaTHYECKOM PEKHIME.

BMecTuMOCTh MpPHEMHBIX PE3EpBYapoOB CIEAYET ONpEAENsATh B 3aBUCUMOCTH OT PacYETHOIO
CCKYHIHOI'O pacxoda APCHAKHBIX BOJ, MPOU3BOJUTCIBHOCTH BI:I6paHHOI‘O HacoCa HJIM HACOCOB H
JOITYCTUMOW YacTOTHI BKJIIOYEHMsS AJIEKTPOJABHUraTelis Hacoca, HO HE MEHee S-MHUHYTHOM
MaKCHUMAaJILHOM €ro MMPOU3BOAUTCIILHOCTU (,Z[.H}I OTCUYCCTBCHHbBIX HaCOCOB). MakcumanbHOE 4YHUCIIO
BKJIIOUEHUH B 4ac JUIsi HACOCOB HMMIIOPTHOI'O MPOU3BOJCTBA JOJKHO YKa3blBaTbCsl B TEXHUYECKOU
AOKYMCHTallUU (1)I/IpMBI IMPONU3BOAUTCIIA. B CJIydac OTCYTCTBUA OTUX JAaHHBIX CJIICAYCT CHCIATb
COOTBETCTBYIOLIMIA 3aIpOC.

J1s yMEHBIIEHUSI 4YacTOTHI BKJIKOYEHHsS HACcOCa MOXKET INMPEAyCMaTpUBAThCA IOOYEpenHas HUX
pabota. B »TOM ciydae criemyeT mpeaycMOTPETh 3-Mil pe3epBHBIM HACOC, KOTOPBIA JOMYCKaeTCs
XPaHUTh Ha CKJIAJe. YUUTBIBAsA, YTO APEHAKHBIE BOJIbI, KAK MPABUJIO, YCIOBHO-YHUCTHIE, BOBMOXKHO HE
npeaycMaTpuBaTh CIENUAIBHOTO TPyOOmpoBOAa A B3MYUMBAaHHUS Ocajka B pesepByape. s
3arps3HEHHBIX BOJ WU IPU HEOOXOIMMOCTH PETYJIMPOBAHUS PacxXxoja CTOKOB, IMEPEKauuBaEMOTo
HAcOCaMH, CIIEAyeT MPEeIyCMOTPETh yKa3aHHbIH TpyOOIpOBO/I.

Jlyis aBTOMaTH3alMK W IUCIETYCPU3ALUN PadOThl HACOCHBIX arperaroB B NMPUEMHOM pe3epByape
HAaCOCHOM CTaHIIMM Ha3HAYarOT COOTBETCTBYIOIINE YPOBHU BOJBI.

YpoBHU BKIIIOUEHHUSI pabOyero U pe3epByapHOro HACOCOB JIOJKHBI Ha3HA4YaThCs HUXKE JIOTKA
MOJIBOASAIIEr0 TpyOoIpoBoa. [Ipu 3ToM ypoOBEeHb BKIIFOUEHHUS PE3EPBHOIO HACOCA HA3HAYAETCS BHIIIE
paboyero, T.K. OH JOJKEH BKJIIOYAThCS HE TOJBKO MPU aBapUWHOI OCTaHOBKE paboyero Hacoca, HO 1
NpU YBEIMYCHUU TPUTOKA BOJBI M COOTBETCTBCHHO IOBBIIICHUU €€ YPOBHS B pe3epByape (T.e.
eciu

MPOM3BOIUTEIILHOCTH pab0Yero Hacoca MEHbIIE YBETMUSCHHOTO IIPUTOKA CTOKOB).

B cinydae pnanpHEHIIETO MOBBIIEHUS YPOBHS BOJBI M3-3a aBapUHHOM OCTAHOBKM HACOCOB WM I10
JPYTMM IIPUYMHAM Ha3HA4YaeTCs BEPXHUN aBapUIHBINA YPOBEHb, IPU TOCTHKEHUU KOTOPOIO OJAETCs



ABApUIHBIN CUTHAI.

Bepxnuii aBapuiiHblii ypoBEeHb OOBIYHO MPUHUMAETCS HA OTMETKE JIOTKA MOJBOJSIIETO
TpyOOIIpOBO/IA.

YpoBEeHb OTKIIIOUEHHUS HACOCOB JOJKEH HAXOJUThCS Ha paccTosiHMM He MeHee 2DBX oT Hu3za
BCaCHIBAIOIIIETO TPYOOTPOBOa (BXOASIIETO OTBEPCTHSI), @ BXOJJHOE OTBEPCTHUE JIOJHKHO PacIionaraTbCs

He menee 0,8DBx oT 1HA pe3epByapa.

DT npaBWia HEOOXOAUMO COOMIOAATH JJIS OJarompusATHOTO TMOJBOJA BOJbI K BEPTHKAIHLHOMY
BCACBIBAIOIIEMY TPyOOIPOBOAY M BO M30€KaHUH MMONAaHUS B HETO BO3yXa.

HwxHuii aBapuiiHbIN ypOBEHb IPUHUMACTCS B IIPOMEKYTKE MEKIY YPOBHEM OTKIKOYEHUS HACOCOB
Y BXOJIHBIM OTBEPCTUEM BCACBHIBAIOLIUX TPYOOIIPOBOIOB.

HpI/I IMPUMCHCHUN K YCTAHOBKC JIOITACTHBIX T'OPHU3OHTAJIBHBIX HIIM BEPTHUKAJIBHBLIX HACOCOB
HGO6XOI[I/IMO YUUTBIBATE TCOMCTPUUCCKYIO BBICOTY BCACBIBAHHA HACOCOB.

Kaxpiii Hacoc JOMKEH UMETh CBOM BCACHIBAIOIINI TPYOOIIPOBO/I.

BcaceiBatomue TpyOONpoOBOIBI JOHKHBI OBITh TepMETHYHBIMU. HamOomnee MpearnovTuteIbHbIMU
SABJISIFOTCSL CBAPHBIE COCITMHEHUS.

Jlnst mpenoTBpanieHuss 00pa3oBaHKs BO BCACBIBAIOIIEM TPYOONPOBOJE BO3YIIHBIX MENIKOB
TpyOOIIPOBO/I MPOKIIABIBACTCS C IIOABEMOM B CTOpOHY Hacoca (ykioH He meHee 0,005).ITo sToii sxe
IpUYMHE TPU TIepexoje C OJHOIO JHameTpa Ha JPYyroil Ha TOPU3OHTAIBHBIX YYacTKaxX MPUMEHSIOT

TOJILKO "KOCHIE" TIEPEX0/Ibl C TOPU3OHTAIBHON BEpXHEH 00pasyroieii (IKCIEHTPUIECKUI TIEPEX0I).

Hanopubie TpyOOmpoBOABI MOCIEC YCTAHOBKM HAa HHX OOpPATHBIX KJIAIIAHOB M 3aJIBHIKEK, Kak
MPABUIIO, CIEAYET OOBbEIUHATE B OJIUH TPYOOIIPOBOI.

IIpy npuMeHEHUU MOTPYXKHBIX HACOCOB HM)KHHMM YPOBEHb OTKIIIOYEHMS JIOJDKEH IIPUHUMATHCS HE
HIDKE YKAa3aHHOM B TEXHUYECKOH TOKYMEHTAlUU (PUPMBI-TIPOU3BOIUTENS.
IIpumeuanus:

1. Ha puc.14 u 15 npexncraBieHsl NpUMEpbl PELIEHUS NMPUCTEHHOIO JApEHa)ka C MPUMEHEHHEM
npeHakHou ooosouku " JIPEHW3” u npenaxa Ha CBalfHOM OCHOBAHHH C 3aCBIITKOM Ma3yX IMECKOM.

2. Meroapl TUAPOTEONIOTMUECKUX M THIPABIMYECKUX PACUETOB JIpEHaXKEH pEeKOMEHAYeTCs
UCII0JIb30BaTh U3 HCTOYHUKOB, MPUBEJICHHBIX B MPUIIOKECHHH.

3. PucyHKu B mpUIIOKEHUHM JaHBl B KA4E€CTBE WILTIOCTPAIMI U HE JIOJDKHBI PacCMaTpPUBATHCS, KAk
00s3aTeNnbHble KOHCTPYKIIMU

IMTPUJIOXEHUA



[lepeueHs HOPMATUBHBIX U IPYTUX JOKYMEHTOB, Ha KOTOPbIE UMEIOTCS CCHUIIKU

CHull 2.06.15-85 MuxeHepHas 3aluTa TEPPUTOPHIA OT 3aTOMJICHUS U TOATOIICHUNA”

[Mocobue x CHull 2.06.15-85 I'lporHo3sl MOATOMIICHUS M pacdeT APEHAXKHBIX CUCTEM Ha
3aCTPaMBaEMbIX U 3aCTPOCHHBIX TEPPUTOPHIX”

CHulI 2.02.01-83* OcHoBanus 31aHUN U COOPY>KCHHI
MI'CH 2.07-97 'OcnoBanust, pyHIaMEHTHI M TIOJI3EMHBIE COOPYKCHUS

"PexoMeHIaIuu Mo MPOSKTUPOBAHUIO THAPOU3OJISAIINN TTOA3EMHBIX YaCTEH 3IaHUNA U COOPYKCHHH
HWUIIpom3nanuii, 1996r.

BCH-35-95 "'MHCTpyKIHs 110 TEXHOJIOTUH IPUMEHEHUS MOJIMMEPHBIX (QHIBTPYIOIUX 000JI0UeK A
3aIIUTHl MOJ3EMHBIX YacTel 3MaHUH M COOPY)KEHHH OT MOATOIJICHUS T'PYHTOBBIMH BOJAMH’,

HHWHNMoccrpon

Anpoom N 84 Muctutyra MOCHHXKXIPOEKT " JIpeHaku ISl OCYIIEHUS] TOPOACKHX TEPPUTOPHNA H
3aIIUTHI TIOJI3EMHBIX COOPY>KSHUI”

Anps6om CK 2111-89 Muctutyra MocumkmpoekT "Ilog3zeMubie Oe3HamopHBIE TPYyOOIPOBOABI M3
acOeCTOIIEMEHTHBIX, KEPAMUUYECKUX U YyT'YHHBIX TPy~

Ansbom CK 2103-84 Muctutyra MocumxmpoekT "[logzeMubie Oe3HANOpHBIE TPYOONPOBOABI H3
MJIACTMACCOBBIX TPYO”

CnpaBoyHUK MpoeKTUpoBIIrKa ” CiioXHbIe OCHOBaHUS U pyHIaMeHTh” M., 1969r.

Aopamog C. K. "[TogzemMHbIe ApeHaXKH B MPOMBIIUICHHOM H B TPaXIAHCKOM CTpPOHTENbCTBE” M.,
1967r.

Hertsapes b.M. u ap. "3amura oCHOBaHM 31aHNUN U COOPYKEHUI OT BO3JIEHCTBUS NIOJI3EMHBIX BOA
Crpoitnznar, 1985.

MI'CH 2.04-97 JlomycTuMble YPOBHH IITyMa, BUOpAIMy U TPeOOBaHMSI K 3BYKOM3OJISIINH B JKHIIBIX
U OOIIECTBEHHBIX 3/IaHUAX

[Tocobue x MI'CH 2.04-97 TlpoexTtupoBaHHe 3allUThl OT IIyMa M BUOpaMM HH>KEHEPHOTO
000pyIOBaHUS B KUJIBIX U OOIIECTBEHHBIX 3[IaHUIX

[Tocobue k MI'CH 2.04-97 TlpoexktupoBaHu€e 3ByKOU3OJIAINN OTPAKTAIONTUX KOHCTPYKIIHH SKUITBIX
1 OOIECTBEHHBIX 31aHMI"
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