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Beenenne

Hacroampii peruoHainbHEI METOXMYECKMH JOKYMEHT pa3paboTaH ¢ NeNbi0 ofecmedeHHs
3(pexTHBHOH CHCTEMH 3amTHl OT NOJA3EMHBIX BOJ| 3MaHMf H COOPY)XCHHH, BO3BOIAMMEIX H
PeKOHCTpYHpyeMEX Ha Teppuropun Cankt-Ilerepbypra.

B JjoxymeHTe YUTeHH OCOOGEHHOCTH TIHAPOTCOJOTHYECKHX YCNOBHI H MECTOHONOXEHHA
COBPEMEHHEIX IUIOMAN0K CTPOHTEILCTBA!

— BBICOKUH YPOBEHb I'DYHTOBHIX BOJ TEXHOI€EHOIO M NPHPOJHOIO NMPOHCXOXACHHS, HAIHIHE
HalOpHEIX BOX ¢ 00pa3’oBaHHEM pOIHMKOB; PETHOHANBHOE DPaclpoCTpaHEHME IPYHTOBBIX BOX Ha
TEPPHUTOPHH ropojia C HAPYIMIEHAEM eCTECTBEHHOTO PEXUMa B OCTPOBHO¥ €ro 4acTH;

-— HajM4He HEONHOPOAHOM BepxHe# Tommd cnaGoBOJONPOHHIIAEMEIX IPYHTOB, HAMEIBHLIX M
HaCRIMHEIX Teppuropdii no GeperaM pex W 3aiuBa, 3aTOPHOBAHHEIX IPYHTOB M NOrpeOEHHEIX CIOCB
Topda; 06pa3oBaHMe TEXHOTEHHEIX CJIOEB OTBANAMH TIDYHTOB, 30JIEL, I'OPOJICKOTO H CIPOHTEIHHOIO
Mycopa;

— 3aCHINaHHEIC TEXHOT€HHHIMH IPYHTAaMH H KaHAJH30BaHHHE NPHAPOAHEIC BOJNHEIC OOBEKTHL
3a0onaunBanye, cyd$o3us rpyHTa, IUIKIBYHHEE SBJICHNY, CBA3AHHEIE C BO3CHCTBHEM IIOBEPXHOCTHHX H
TIOJ3€MHBIX BOJ;

~— pa3MeIeHNe IUIOmAJOK CTPOMTENBCTBA BONM3H SKCIUIYaTHPYEMEIX 3MAHHH, COOpPYXCHMH,
MHKCHEPHBIX M TPaHCIIOPTHEIX KOMMYHMKalWii, B TOM YHCJIe PAIOM ¢ 3acTpoiikol, HMelomeii nedexrsl,
06yCII0B/ICHHEIE HEPaBHOMEPHBIMM OCAIKAMH.

B MeromuueckoM NOKyMEHTe Y4TEHH BO3MOXKHOCTH COBPEMEHHEIX TEXHOJOTHH B o6nactH
CTPOMTEILCTBA, TpeboBaHmi O6e30MacHOCTH M 3KOJIOTHM IIPH MNPOSKTHPOBAHWH, CTPOHTENECTBE M
9KCIUTyaTallMi CHCTEM BOXO3AMMTE OGBEKTOB:

-— COXpaHeHye JIPpCHHpYIOmel (pyHKIMA KaHATM30BAHHEIX KA 3aCKINAHHEIX BONHEIX MPHPOIHEX
0OBEKTOB;

— ofecnieyeHre 6€30IACHOCTH, HCKMIOYAIOMEN HEraTHBHOC H3MEHEHME CBOMCTBA IPYHTOB
OCHOBAHHS 3alIMIIAcMOro o0BEKTa, SKCILIYaTHPYEMBEIX COCEHAX, a TAKKe COOPYXCHHH HIDKCHEPHOMR
HHPaCTPYKTYpEY;

— HKCHOJNB30BAHHE KOHCTPYKIMI CHCTEM BONO3AIIMTEL, MO3BOJMIONMX B HAWMEHbIEH CTENCHH
BJIMATH HA ECTECTBCHHEIH PEXKHAM IPYHTOBEIX BOJL;

— KOMIUICKCHOC PENICHHE BONPOCOB OPraHH3alM¥ NOBEPXHOCTHOIO M IOA3CMHOTO CTOKa,
YCTPOHCTBA rHAPOR3OJIAIMOHHON 3aIUTH 3aHMS.

B noxkyMeHTe yCIpaHEGHH! PpasHOYTEHHA 3aTPyQHAIONAC NPHHATHE 3PPEKTUBHOrO PpelICHUS,
KOTOpEIE 0 HACTOAIIEI0 BPEMEHM MMEIOT MECTO B PadIMYHOM CIIPaBOYHOf JIMTEpaType, MOCBAMECHHON
BONPOCaM HPOCKTHPOBAHMA M YCTPOHCTBA JPEHAXKa.

Hacrosmpiit MeToauIecKmit JOKYMEHT COACPHHT TpeGOBaHHA K HCXONHRIM MaTEpHaJIaM, COCTaBy H
COIEPXAHMIO NpPOEKTHON NOKyMEHTAIMM IO APEHAKY, HEeoOXONMMHE TCPMHHE, PEKOMEHNAIMHA IO
BEIOOpY THIIOB, CHCTEM, CXE€M H KOHCTPYKIMM JpEHaXel, BLIIONHEHHMIO NpPEABAPHTICIELHEIX M
GWILTPAIMONHEIX PaCIETOB.

IIpu cocTaBneHnn HACTOAMIEr0 METOAMYECKOTO JOKYMEHTa HCHOJB30BAH OIBIT IPOCKTHPOBAHMS,
H3BICKaHMH K oGcneoBanmii, HakowieHHEH B AHCTUTYTaX JlenHW npoexkr, JlemxunHAWnpoexr, ITA-1,
CII6TACY, «Cnemmpoekrpecraspamas», Tpecre I'PHH, JIenTUCHU3, HIIO «eopekoBCTpyKmsa —
DOyHAaMEHT-HPOEKT» B IPYTHX OPraHM3aIHsX.

B paspaGorke npummMamm ygacthe: ot CII6 TACY «kr1.H., npodeccop T.H. Kimopuma
(pyxoBomutems Temil), mmkeHep W.C. Hedemoa; or OAO (JIEHHUMIIPOEKT» mbxeHepH
T.JI. Coxonosa, T.A. I'pubanoBa, B.B. Tkaayx.
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PETYIOHAJIbHbI METOAWYECKAN TOKYMEHT .
APEHAKH B IIPOEKTHPOBAHHWU 3TJAHUHU U COOPY)XKEHUH

1  OGnacTh NpAMeHeHHS

Hacroamuit METOIIMYECKHI JIOKYMEHT
pacnpocTpassercs Ha  NPOCKTHPOBAHHE M
YCTpOMCTBO JpeHaxkeil 3MaHMit M COOpYXeHHH IIpH
75,4 IIPOCKTHPOBAHUH, CTPOHUTELCTBE )48
PeKOHCTpYKIMK Ha TeppaTopun Cankr-IlerepBypra.

JloKyMeHT He pacIpOCTpaHSETCs Ha APEHaKH
CHEIAANIBHOI0 HA3HAYEHHMA — OMOJ3HEBEIX CKIOHOB,
[IPOCaf0YHBIX FPYHTOB M TOPJOB, MOANOPHEIX
CTCHOK H IPEHAKEH MEIKOT0 3aI0XKEeHN i JOPOT.

2  HopmaTHBHbIE CCHLIKH

B macrosiieM JOKyMEHTe HCIONB3OBAHEI
CCHUIKM HA CJIe/{y}OIIHe HOPMATHBHEIE IOKYMEHTEL:

CHull 2.04.03-85 Kanammsanua. Hapyxusie
CETH H COOPYXKEHHS

CHuIT 2.06.14-85 3amura ropHsIx BHIpaGoTOX
OT MOJ3¢MHEIX 1 TIOBEPXHOCTHEIX BOJ

CHuII 2.06.15-85 HmxeHepHas 3amuTa
TEPPUTOPHIL OT 3aTOIUIEHHs H HOXTOILICHHS

CnpaBouynoe nocobue x CHull 2.06.15-85
IIporHO3El MOATOIUIEHHs H pacder APEHAKHBIX
CHCTEM Ha 3aCTPaHMBAEMBIX M  3aCTPOEHHBIX
TEpPHTOPHAX

CHull 2.07.01-89* T'pamoCTPOMTENBCTBO.
InanupoBKa M 3aCTpPOMKAa IOPOACKHX H CENBCKHX
TIOCeNICHUH

CHull 1I-89-80 TI'eHcpanbHele  IUIaHEI
MIPOMEIILTEHHEIX IIPEATPHSTHH

CHulIl 12-03-2001 BesomacHocTs Tpyma B
cTpouTenscTBe, Yacts 1. O0mue TpeGoBanus

CHulI 12-04-2002 BesomacHOCTh TpyAa B
CTPOHUTENBCTRE. Yacts 2. CrpoxrensHoe
MPOM3BOJCTBO

CHull 22-02-2003. WmxenepHas 3ammura
TEppPUTOpHH, 3JaHMH B COOPYXEHMH OT ONAacHBIX
T€0JIOTHYECKHX npolieccoB. OCHOBHEIE NOJIOKEHUSA

TCH 50-302-2004 Canxr-TlerepGypr.
IpoextupoBanue  ¢yHnaMeHTOB  3jaHmMit M
coopyxeru#t B Cauxr-Iletep6ypre

TCH 30-305-2002 Canxr-Tletep6ypr.
I’panoCTpORTENECTBO, PEKOHCTPYKIMA M 3aCTpoiKa
HEUCHTpaIBHEIX paiionoB Carkr-Ilerep6Gypra

TCH 30-306-2002 Canxr-TlerepGypr.
Pexonctpykims B 3acTpoiika  MCTOpPHYECKH
cnoxuBinxcs paitoros Canxr-IlerepGypra

YD — 7 wusnanme. IlpaBmma ycrpoiicTBa
3JIEKTPOYCTaHOBOK.

3  TepmnansbI 4 onpeaeNeHAsn

B HacrosimeM  JOKYMEHTE  HPHHATH
CICNYIOmHNE TEPMHHEI H COOTBETCTBYIOIHE MM
OMPEICIICHHS:

BeperoBoii apenax - JMHelHas cHcTeMa
JIpeHaXa JUIA NepexBara II0TOKa TPYHTOBHIX BOX CO
CTOPOHE! PEKH

TonoBHoli apenax — imbelinas cHcTeMa
JpeHaka A IepexBaTa MOTOKAa IPYHTOBHIX BOX C
BHILIE PacIIONOXEHHOM TEPPUTOPHH

TeoxoMNo3ATHI - KOMOHHAIMH n3
reo¢WIETpa H NOJNMMEPHHIX IPOBOJHMKOB BIATH B
BHAC  IIOPHCTHIX, nepdopHpoOBaHHEIX w
MPOQGWIMPOBAHHKX IJIHT H IIOJOTEH.

TeoTexcTHALHEBIC MaTepHAIbI -
(reotexcrwm) ~ Gwwmrpylomme — MeMGpaHm
(reo¢unsTpH), HCHONB3yeMKE CaMOCTOSTENBHO H B
PA3IMIHBIX KOMIO3HTAX.

TeodnasTpsl - BOAOTIPOHHIAEMEIE
CHHTCTHUCCKME  MOJIOTHA,  BHNIOJHAIONAE B
KOHCTIDYKIMM JpeHaxa G¢yHKIMM cemapamum ¥
duneTparum.

I'eoTexHHYECKOE BOJOOTBENCHAE — KOMILICKC
MeponpuaTHii 1o opramMsamMa  peiseda,
TIOBEPXHOCTHOI'O H TIO3EMHOTO CTOKa,
Ppa3pabaTeiBacMBIX Jyis 3aLIWTH NOA3EMHEX 00BeMOB
3[aHMA H yJacTKa €ro pa3MemeHHA.

I'eapoH30/iSHOAHAA CHCTEMa 30aHAS —
COBOKYIIHOCTE 3JIEMEHTOB, 3alMINAIOIHX 3JaHHE
HIIH COOpY/KEHHE OT BO3NEHCTBHA BOAKL ¥ BJIaTH.

3ona pHCKa — TEPPHTOPHA BOKPYT HCTOYHHKA
HEONaronpMATHOIO BO3NCHCTBHY HA  COCEHHIOI
3acTpoiKy, 00yCIOB/ICHHOIO BONOTIOHVDKEHHEM NpH
CTPOMTENBCTBE H PEKOHCTPYKLUHH, Ha KOTOpoH
BO3MOXXHE] HETATHBHEIE H3MCHCHHS CBOJiCTB MaccHBa
TPYHTa W/HIKH KOHCTPYKIM CYIECTBYIOIMX 3NaHMH
M COOpYXEHUH.

KontypHuiii apenaxk — npudyHiaMeRTHEIH
WIA KOJBLEBOM, HMEIOT 3aMKHYTHIi HIM HE
3aMKHYTHIH B IUTAHE KOHTYP

Konbuesoli apenax ~ KOHTYDHEIA IpPEHAX,
MCIIONB3YEMBIH U1 338IIUTHI 3aHHA HIH HECKOIBKHX
3[IaHUH, yIO0KCHHEIR Ha HEKOTOPOM pPAacCTOSHMH OT
CTCHHI 3aIHIAEMBIX OOBEKTOB.
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JInBeiinble ApeHaXX — TONOBHOH, Geperomoi
MJIH X KOMOMHAIHS.

Hopma ocymeHHsi — HauMeHbIIas IiTyOuHa
MaKCHMAJILHOTO IPOTHO3HOTO YpPOBHSA TIPYHTOBEIX
BOZ OT OTMETKH IOJNa IOJABAIBHOTO IOMEMEHHUT
30aHHS HWIM INPOEKTHOM OTMETKH IOBEPXHOCTH,
Koropasd o0ecrieuHBaeT HODMANbHEIE  YCIOBHA
SKCILTyaTalliM 3AaHMI ¥ TEpPUTOPHH.

HecoBepmennblif ApeHazk — Tpy6uaTas ApeHa
yJI0XEHAa B BOJOCOJEPIKAINEM CJIOE€ TIPYHTa BEILIE
BOJIOYTIOpa.

IlpadynaamenTHLIH ApeRaxk — KOHTypHad,
JvMHeHHas WM KOMOMHMpOBaHHasd CHCTeMa ¢
BEPTHKAIBHEIM QWIBTPYIOIHM CIOEM C HapyKHOH
CTOPOHH 3aINMImaeMoi 3ariay6ieHHo JacTH 00beKTa
H TOPHM3OHTANIBHOM JPEeHEl, YNOXECHHOHN IOX IMOJIOM
NoIBalia MWIM BHONL HApyXHOH CTeHH, Ha

pPacCTOAHMH, [OOCTaTOYHOM 11  pasMEINCHMA
CMOTPOBBIX KOJIOALIEB.
IInacroBelif ApeHAaX —  QuUIsTpyromas

[OCTeNb B OCHOBAaHMM 3AaHMA M3 KPYIHOIIOPHCTOTO
TPYHTOBOTO MaTepHasa WiIH FeOKOMIIO3HTa.

IlnacraxoBbli ApeHaXX - TIECOKOMIIOUT M3
TPEXMEPHOTO APEHKHONO IVIACTHKOBOIO OCHOBaHWA H
¢wsTpyromeit MeMGpann! (reodmstpa). [Tpencrasmser
coboii JIBYXCIIOIHYIO KOHCTPYKLIHIO w3
BBICOKOIIPOYHOTO  TOJMMITHICHOBOTO  MOJOTHA €
0T$OPMOBAHHEIMH OKPYTJIEIMH IIMNaMH H
¢wmTpyromeli  reorekcTWinHOM — MeMOpaHH M3
nomvmpornuieHa [20]. YiopsnouenHo pacnonoxeHHble
OKpyIVIHE ODAIB CO3JAlOT TOMIMHY Marepyana H
ofpasytor Mexny coGoif BONOCTOUHEIE KaHATEL IO
KOTOPEIM BOZA HOCTYNaeT B prGyHNaMeHTHBI ApeHaK
M  OTBOOMTCA  OT  3amuiaeMoro  obbexra.
TeoTekcTibHas MemOpaHa 3aNMINACT IONOTHO OT
MEXaHM4eCKHX BO3ACHCTBHM, (QWIbTpalmu MeJIHX
YacTMIl TIOYBH M NIPCAOTBpAINEAET  3aWMBaHHeE
TUIaCTHKOBOTO JIPEHAXA.

Tun papenaka — coBepmicHHNH  WIH
HECOBCPIICHHH B 3aBHCHMOCTH OT IIOJIOXKCHHA APEH
IO OTHOMIEHHUIO K BOJOYNIOPHOMY CIIOIO.

CoBepmennblii Apenax — Tpy6daras ApeHa
YKJIAIHIBACTCS HA BOJOYTIOPHBIH CJIOM.

CucreMbl fpeRaxa — | — KOHTypHHE,
JMHeiiHRe, KOMOMHHpOBaHHHE; 2 — CXEMH
pasMelIeHAd ApeH B INIaHe 10 OTHOINEHMIO K
3anpmaeMoMy o0BekTy; 3 ~ MecTHe, obmue B
33aBUCHMOCTH oT CO371aBaEMOr0 3¢ dexta
BOJO3AaIIMTH COOTBETCTBEHHO IS 00BEKTa, yIacTKa.

CHcTeMBl re0TeXHHIECKOr0 BOJOOTBEACHHSN
— [peHaXHas M JOXKJCBaS CETH Ha Yyd9acTke
3aCTPOKH, Hapy)KHBle (WM BHYTPEHHHE) BOAOCTOKH
3AaHVS C OTBOJAIIMMH YCTPOHCTBaMH.

4 Coxpamenus

YI'B — ypoBeHB TPYHTOBBIX BOJ

I'B — rpyHTOBEIE BOAK

I1B — noa3eMHEIE BOIBI

ITTT — nonumponieH

TIH]/] — nonmu3THIICH HA3KOTO AAaBJICHAN
IIBX — noMMBUHWIXTIOPHIHEIE

HJIIID — noimsTHIeH BRICOKOM INIOTHOCTH

5  OcHoBHbBIE DONOXKEHAN

5.1 IlpoexrHpoBaHHe ApeHaKa BHIIOJHSIOT C
yderoM TpebGoBaHHi HANCKHOCTH, 3¢deKTHBHOCTH H
IKOHOMMYECKOM  IejecooOpasHOCTH, a  TaKke
6e30MacHOCTH, MCKIOYAlOMmEl HEraTHMBHOE BIHMSHHE
BOJOTIOHIDKCHHS. HAa COCENHIOI0  3acTpoiKy ™
coxpaHaeMble KOHCTPYKIMH 00beKTa pEKOHCTPYKIMHH,
TpUHMUMasd BO BHHMaHHE OLICHKY TIeOTEXHHYECKOH
CHTyallud il 3alMIMacMbIX H  CYNECTBYIOIMX
coce/lHMX 3fanmii, coopyxenuii cormacno TCH
50.302-2004 Canxr-Ilerep6ypr, TCH 30-306-2002
Canxr-Tlerep6ypr, TCH 30-305-2002 Cankr-
Tlerep6ypr, a TaloKe IPOTrHO3K! Pa3BUTHSA HErATHBHEIX
THAPOTEONIOTHIECKHX IDponeccoB npd Bubope H
ycrpolictee TOH mmM wHHOH CHCTEMH JpeHaXa
COIJIACHO PEKOMEHJAIWAM CHPABOYHONO MOCOOHMA K
CHulI 2.06.15.

5.2 Ilpoexrt ApeHHpOBAHHA JOJ/DKEH pemaTh
CHEAYIONTAE OCHOBHEIC 3a8a9H:

— obecneucHne Tpebyemoit HOPMEI
ocymeHus 3a cder perympopannd YI'B u croka IIB
Ha YYacTKe pa3sMEmEHHd 3[aHMA, HCKIIoYalomee
nocrymiere IIB B momsemHele B 3antyGleHHEIC
moMemenuds u  komrakr IIB ¢ BHemmek
TIOBEPXHOCTHIO COOPYKEHHS;

—— mpeoTBpamicHHe 0GBOAHEHHA IPYHTOB H
ycHiueHHs GUIBTPAIH, KOTOPHE MOTYT BHI3BAaTh
HCTaTHBHBIC  H3MEHCHHA  CBOHCTBAa  IDYHTOB,
BO3HHMKHOBCHHC HIM  aKTHBH3ALMIO  ONACHHEIX
TEOJIOTHIECKHX HPOLIECCOB;

— ofecriedeHHe HAa y4acTKe 3aCTPOHKH
TpeOyeMEIX CaHWTapHEIX YCHOBHH M coOXpaHCHHE
3KONOrmIecKoii 6€30nacHOCTH.

HopMmy ocymenws yis 30aHHH ¢ HOABATEHEIMM
DOMCIUCHUAME W TEXHHYCCKHMH  MOJMONBIMH
cnenyer npunumMats 0,30 M, MCYHCIAS OT OTMETKH
TIOJIa 5THX HOMEMECHMH M OO0 HiA.

5.3 JlpeHaxx mis 3alIATH 3aHMi yCTpanBaloT
NPU PacTONIOKEHHH TIOJIOB NIOJBATIOB W TEXHAYECKUX
TIOATIONHH:



— HAa OTMETKaX HIDKE PacueTHOIo YpOBHS
IOA3€MHBIX BOX ¥ IpH X TNIPEBHILICHUHI
OTHOCHTEJIBHO PACYETHOTO YPOBH MeHbIe 30 cM;

— B 30HC KallWUIIPHOTO YBJIAXHCHHUS,
KOT/Jla B MOJBATBHBIX TIOMEMICHHAX HE JAOMycKaeTcs
TIOSBJIEHME CHIPOCTH;

— B [JHHHCTBIX M CYIJIMHHCTBIX IpyHTaX
npu  ux sannyOnenmd Gomsme 1,3 M ot
TUIAHMPOBOYHOM NOBEPXHOCTH 3€MIH HE3aBHCHMO OT
HAIMYHA HOA3EMHEIX BOT;

— B DJIMHHCTRIX H CYITIMHHCTBIX TpyHTax
nmpu  Hx sarmyGneRmm Mewpme 1,3 M oT
IUTaHHPOBOYHOH IIOBEPXHOCTH 3EMIIH;

— HpH PAcIOI0KEHHH noja Ha
¢$yHIaMeHTHON IUIMTE, KOTZia ¢ HaropHOM CTOPOHEI
30aHMA BO3MOXHA MHQIWIBTpAls B BEPXHEM cloe
DPUPOJHEIX WM TEXHOTEHHBIX CJIOEB IPYHTa, a
TaKKe, Korja 3]aHHe HaxO[MTCH B
HenocpencTBerHod Omm3ocT OT TadbBEra, B
KOTOPHIH OCYNIECTBIIETCS pasTpy3ka TIPYHTOBEIX
BOX.

54 Jlpenax cileXyer yCTpauBaTh B CIydasX,
KOT/la OCOGEHHOCTH TMAPOTEONOTHIECKUX YCIOBHHM
IJIOMAJKY CTPOMTEILCTBA HEraTHBHO CKA3LIBAIOTCSH
Ha IPOYHOCTHEIX CBO}MCTBaX TPYHTOB H Hecymeit
criocoOHOCTH OCHOBAaHHIf ¥ MOTYT BHI3BaTh OCAXKY
3JaHHMH.

5.5 3amury 37MaHUS OT HEraTMBHOTO
BO3AeHCTBHMA BOAH H BJIard OCYHIECTBIAIOT C
MOMOIIBIO KOMIUIEKCa MeponpusTHit

reoTexHuyeckoro BojgoorBepenus [8], xoropmie
BHINOMHMOT AjA 3aniyOneHHoli 9acTH 37aHWs H Ha
Y4acTKe ero pa3sMemeHns.

Ilpy  BO3IMOXKHOCTH  CleAyeT  OTJaBaTh
NpPENOYTEHHE JPEHAXHKIM CHCTeMaM, KOTOpKIC
OHOBPEMEHHO 3aIUINAIOT OT MOATOILICHAN YIaCTOK
¥ pa3MeHIeHHOE Ha HeM 3aanwe [9,].

JlpeHax ciieyeT MPOEKTHPOBATH B KOMILIEKCE
¢ opranmsauueli penseda, NpHHUMas BO BHUMaHHE
BOJO3AIIHTHYIO POJIb THAPOH3OMIALAHA 3arTy6IeHHEIX
KOHCTpyKuu#t 3nanns [10].

5.6 Bubop cxeM apenmpoBaHMs o6BexTa
cnexyer BHINOJIHATH, YYHTHIBag OCOGEHHOCTH
THIPOTe0IOrHIecKMX YCaA0BHM TeppuTropuM CaHKT-
TlerepOypra, AaHHBEIC WHKEHCPHO-TEONOTHUECKIX
H3BICKaHWIH, KOH(HTrypaimio, pasmeph H
KOHCTpYKIIO  ¢yHAaMEHTa OOBEKTa  3amIuTH,
3armyOlieHHe TNOABANbHEIX INOMENICHHN, HanaIHe
OIM3KO PAcTONIOKEHHBIX SKCILUTyaTHPYEMBIX HHKe-
HEPHBIX COOPY)XEHHIi, 3MaHMH, MX NeOTEXHHUECKYIO
KaTEeropHIo, XapaKTEePHCTAKY KOHCTpYKIHIA,
Tpebopanus 5.1.

PM]] 50-06-2009 Cankr-Ilerep6ypr

6 HcxoaHbie naHHbIE

6.1 ITpoexkTHpOBaHHE OCYLUECTBILIIOT Ha
OCHOBAaHMM MCXONHBIX JAHHBIX 00 HIDKEHEPHO-
re0JOrHYecKHX YCIOBHAX IUTOMAIKH CTPOUTENLCTBA,
3amMImaeMoM o0bBeKTe, a Takxe cBeldeHHid 00
SKCIUTyaTHPYEMBIX 3[aHMAX H  COODYXKCHHAX,
PAacToIOXEHHBIX IT06IH30CTH.

6.2. OObeM m3picKaHMit M 0OcinenoBaEMil ¢
HENBI0 NONYYEeHHs HEOOXOMUMEIX UCXONHBIX JAHHBIX
3aBHCHT OT TIeoTeXHW4ecKol Kateropuu oObekTa,
CTaOuH MPOCKTHPOBAaHMA, KATErOpHH CIIOXHOCTH
TIPUPOJHEIX YCIOBHIA IUIOINANKH CTPOMTENBCTBA.

CocraB B 06beM yKa3aHHEIX MaTepHANOB s
nene PEKOHCTPYKIMY H CTPOUTE/IECTBA
B YCIOBHAIX TOpPOJACKOH 3acTpOHKM  JOJDKEH
OMpeETLCA B COOTBETCTBHH ¢ Tpebopamamu TCH
50-302-2004 Canxr-Ilerep6ypr.

6.3. Jlna pa3paboTKu DpoEKTa HOpeHaxa
HeoGXO0MMMH CIIEAYIONIHE MaTePHAIIEL:

— TEXHHYECKOE 3aKITI0YeHHE 00 HHKEHEpPHO-
TeOJIOrMYECKIX YCIOBHSIX IUIOIMAAKH CTPOHTENECTRA;

— 33KI0YEHME O  THAPOTEONOrHIeCKMX

YCNOBHSX ydacTka CTPOHTENNLCTBA (mpu
HE0OXOMMOCTH);

— MATEPHANE WMIKCHEPHHX W3HICKaHWMi W
obcneoBanuii NPOIUILIX JIET;

— IUIAH TEPPHTOPHMH C CYINECTBYIOIUMH M
NPOEKTHPYEMEIMH ~ 3JaHHAMH H  HOX3EMHBIMM
COOpYKEHHIMH, BRCOTHRIMH OTMETKaMH,

— IUIaH opraHm3ald  pembeda  ydacTka
3aCTpOHKH;

— IUIaHH M OTMETKH I0jla NOABAILHEIX
NOMEMCHHIT H NORNONHHA COCeNHMX OGHLEKTOB M
HpOEeKTHpYeMoro (3alMMIaeMoro) 3/iaHHA, a TakKKe
€ro MepBOTO ITaKa;

~— IUIAHH M pa3pe3nl (GyHAAMCHTOB 3aHMiA,
MPUCTPOEHHRIX IO HapyxHoMy (acany s1neMeHTOB
(neCTHMIEL, NAHAYCH, IPHAAMKH H T.IL);

— IDIaHK, NPOKOJIBHEE NpodWIH U paspe3nl
TIOA3eMHEIX KaHAJIOB;

— mWriaH ¥ paspesn mypdos (obpexTH
PEKOHCTPYKIIMH MITH NOYICKAIIHE PeCTaBpalin).

6.4 3amuTy OT MOJ3EMHKIX BOJ JBODIIOBO-
napKoBHIX aHcambieli H McTOpHYecKMX 3/aHMH
clexyer  paspabareiBaTe B KOMIUIEKCE €
MEPONPHATHAMM 1O YCHWICHHIO OCHOBaHMH H
(yHIaMEHTOB HCTOPHYECKHX 3MaHuH, BepTAKATBHOM
IDIAHHPOBKOM yYacTka M BOJO3AIATH MAPKOBRIX

TEPPHTOPHIA.
Cocran JIOTIONTHUTENBHBIX HCXOHBIX
MaTepHaIoB oIpefielIsercs KOHKPETHBIMH

YCTIOBHAMH (COCTOSAHME TOA3EMHEIX KOHCTPYKIMH H
THIPOH30JIAIMY, VICTOPHIECKAX BOMOOTBOMSMINMX H
cOpOCHEIX CHCTEM, TIPAIOBEPXHOCTHOH
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MHPaCTPyKTyphl, HaIMYHE LECHHBIX  3€JCHEIX
HaCaKACHMIH, UCTONB30BaHHE aHcaMOmsi M T.A.) Ha
OCHOBC cCHIEcuHalbHO COCTaBJICHHOM HpOFpaMMH
uccnexosanmii [13].

7  IIpoexTHpOBaHHe JpeHakKa

7.1  IlpoexTHpOBaHHE J[pEHaXa BKNOYaAET
BEIGOp €ro CHCTeMHl M KOHCTPYKIMH, OIpEMeIeHne
nonoXeHWd B IUlaHe M 3armyGnenus, cmoco0a
OTBENCHHA IPEHAKHBIX BOJ, @ TAKXKE TNPOBEINECHME
HeoO0X0qUMEIX pacdeToB, BKIIOYas
TIpEeABapATEBHEIC.

7.2 Tlpoektr IpeHaxa JIOIDKEH colepaTh
CIeAyIOIMe MaTepHanbl: IaH ApEHaXa, BEJOMOCTh
OCHOBHEIX pa6oT 10 YCTpOHCTBY JpeHaXa,
KOHCTPYKIMH JPEH.

Ecnu Ha wiomanke CTPOMTENLCTBA
NIpEAyCMaTpPHBAIOT 3aCHIIKY BOAHBIX OOBEKTOB WIH
KaHAH30BaHHE MX  YYaCTKOB, TO  CiedyeT
paspabaTsBaTh NMPOCKTHEIC NPEATIONKEHHUA 110:

—— COXPaHEHHIO JpeHupylomel  ¢yHKIMH
3aCHIIAHHEIX O0BEKTOB;

— MEpOINPHATHAM, KOTOPEIE KOMIICHCHUPYIOT
BOJIOOTBEZICHUE €CTECTBEHHOMN JIPEHE;

— 00ycTpOHCTBY €CTECTBEHHBIX POTHHUKOB.

TToctpoenne IIPOAOJIBHEIX npodunei
MECTHOT'0 JApeHaKa BBITOIHSAIOT:

~— NpH HATMIME CHCIMANBLHEIX TpeGoBaHMit

BEOMCTBEHHBIX CITYX6;
— B CIIOMXKHEIX YCHOBHAX (npu
PEKOHCTPYKLIMH, Pa3BUTHIX CYIIECTBYIOIMHX

MHXCHEPHBIX CeTAX H T.JI.).

B noscHurensHoM 3ammcke, B  cOCTaBe
TPOEKTHOI JOKyMEHTaIun 0GOCHOBEIBAIOT
TIPHHATHIE PENIEHNA W MIPHBOJAT PAcIETHRIC PaCXOMBI
ApeHaxHeIX Bon. Ilpm  paspaborke  paGoueif
JOKYMEHTALHH OTPaHAIMBAIOTCA KparKoii
uHopMaLmef  aHAIOTHMYHOTO  COAEPXKaHHMA B
HOSICHEHMAX Ha YepTeikax.

7.3 JIng mpoeKTOB BOMO3AMMTIH JBOPLIOBO-
TIapKOBEIX aHcaMOJell H HCTOpHYecKHX 30aHuit cocTaB
Tpad¥MIecKIX ¥ TEKCTOBBIX MATEPHATOB ONPENEIIACTCS C
yueroM 5.1, 6.4 HACTOAIMETO NOKYMEHTa, 3aNaHMA
KI'MOIL, a Take Tpebosammit TCH 30-306-2002
Canxkr-TIerep6ypr.

7.4 TlpenBapUTeNbHEIE IPOBEPOTHEIC PACICTH
OTIPENEISOT:

— 06e30macHOe  pacCTOSHHE JPEHH  OT
HapyKHBIX CTeH MPOEKTHPYEMOTO (wm
CYIIECTBYIOMIETO) 3[aHMS, COOpYXEHHA,
HEDKCHEPHBIX ceTeld, eC/M MX OCHOBAHHS 3ariTyGieHb
BBIIIE JIOTKA NPEHAKHOM TPYOEL

JUis pacyeTra MCHoNb3yIoT $opMyITy

1. ~p+ B Hoh

2 tgo

rae

b - ymupenue ¢pynnamenTa, M;

B — mupHHa JPEHAXKHOM TPaHIICH, M;

H — riy6usa 3a10xeHIs JIPEHEL, M;

h - riry6una 3anoxenus pyanamMenTa, M;

O — yToJl BHyTPEHHETO TPCHHA IPYHTAa, Ipaf.

— OpOWHATEl JIENIPECCHOHHOM KpHBOH —
TIOJIOKEHHE CHIDKEHHOTO YDOBHS IOA3EMHEIX BOJ| B
pe3ynbTare AeHCTBUA ApeHaxka, €CIIH IO COCEACTBY
3amuImaeMsIM  OOBEKTOM  MMeEIOTCA  3JaHWA,
COOpYKECHHE, MIDKCHEPHBIe KOMMYHHKAI[MH, HCHHbIE
3eseHBIe Hacaxnenud. llems pacdera — onpenenuTs
30Hy pHCKa I HMCKIOYCHHS  HETaTHBHEIX
Bo3AeiicTBUit Ha CYIMECTBYIOINHC 31aHAA,
HIDKCHEPHY1O H TIPUTIOBEPXHOCTHYIO
undpactpyxrypy. B ciydae HexkenmareJbHOTO CHH-
xerns YI'B B 30He cymecTBylomell 3acTpoifku
BHINOJHAOT KOPPEKTHPOBKY TPACCH JpeHaXKa.

7.5. Tlpu HamMIHM B HENOCPENCTBEHHOM
6mazoctH oT crposmierocs oOBeKTa, ApeHAXHOH
cern, obcnmyxupatome#f ApyrHe 3NaHMA MM
COOpYIKEHHA Heo0XoauM pacder opAnHaT
IENpecCHOHHON KpHBOH 3KCILTyaTHpyeMoll cerH.
em Takoro pacuera — ONPEREIMTL HONOXKCHHE
JeTIPECCHOHHOH KpHBO#H 3KCILTyaTHpPyEeMOro
JIPEHaKA H OLIEHATH €70 BO3MOXKHOCTH B OTHOIICHUH
3¢dekra Bogo3amuTH WA HoOBoro obnexra. Ecim
comwxennnit YI'B, ycTaHoBuBmMiicS B pe3yiLTare
SKCIULYaTalluM JpeHaXKa, HE NPEBHINACT HOPMY
OCYIIEHHMA, OT YCTPOHCTBA JpeHaKa JUIA HOBOTO
o0BeKTa MOXHO OTKA3aThCA MIH K€ H3MCHMIb €ro
IUIAHOBOE TIONIOXKEHHE.

7.6 Pacuer opAMHAT ACTIPECCHOHHON KPHBOM
BRIIOJIHAIOT B COOTBEICTBHM C  METOHNHKOM,
HM3VI0XKEHHOH! B pasuesne 12 HacTosmero J0KyMeHTa.

8 CHcreMbl H THNObI APeHAXKA

8.1 Bunensmor ABa muna OpeHaiceii:
COBEPIICHHEI M HecoBepmeHHEN. ITocnemmmit me
NOJIHOCTBIO NPOpe3aeT BOJOHOCHEN CNOH B OTIHIHE
OT J[peHa)ka COBEpIICHHOTO THNA, OCHOBaHME
KOTOPOTO JOXOJMT O BOAOYIIOPHOI'O CJIOA.

Ilpemnourenne ciemyeT OTAaBATh ApeHAXaM
COBEPIIEHHOTO THIIA, €CJAM BOJOYNOpPHEI cioM
HaXOAMTCS Ha HE3HAUYMTENbHOH rIiIyOmHE oOT
TUIaHUPOBOYHON IOBEPXHOCTM M He HOTpebyer
HEONpaBJaHHOTO (C YYETOM HOPMEI OCYIICHHA)
3army6neHus APeHAKHBIX TpY6.

82 TIlo xondurypaumu B IJIaHE CICAYET
pa3nMIaTh KOHTYPHEIE, JIMHEHHEIE H
KOMOWHHPOBaBHEIE CHCTEMBI (cxemn)), no
co3maBacMoMy 3¢dekTy BomosamuTEl — o0mue



CHCTEME] (3aIl{Ta yJacTka H PasMEIIEHHOTO Ha HeM
3/IaHUA) ¥ MeCTHEIE (3aIuTa 30aHus).

83 Ilpu BEIOpe cHCTEM M CHIEAyeT
YYUTHIBATE XapaKTep MOATOIUICHMSA B 3aBHCAMOCTH
OT TONOXKEHHMS MeECTa pasrpy3Kd, HCTOYHHKOB
TIMTaHUA IPYHTOBRIX BOM:

— CBEpXy — WHOWIBTPAIldOHHOC IHTaHHE
JIMBHEBHIMH ¥ TATHIMH BOJIaMH;

— CHH3Y — KaIAULIPHBIC U HOJ3€MHEIE BOJBI
co cBOGOAHOH MOBEPXHOCTHIO B MEPHOAE! CE30HHEIX
M TONOBRIX IOBBINCHHH HX YPOBHSA, 8 TaKKe
MECTHEIE HaIlopHBEIE BOJIHI; TIOCTIeAHME
(UKCHPYIOTCS, KaK IPaBUIO0, B 6YPOBBIX M3BICKAHHIX
IpH  [POXOKIACHMM  IECYaHRIX  JIMH3 B
c1ab0BOJOTIPOHMITACMEIX TPYHTaX;

— ¢60Ky — HOI3eMHBIE BOIbI, NPHIEKAIOMUE
C BO3BHINEHHEIX YYacCTKOB CKJIOHOB, H BOJHI,

GHUIBTpYIONHE U3 BOXOEMOB;

—- CMEIIaHHOE  MHTAaHHWE —  COYETaHHWe
Pa3MMAHBIX  BHIICHCPCHACHCHHLIX  BAPHMAHTOB
ruranna I'B.

84 B 3aBHCHMOCTH OT TeOJIOTHYECKOro
CTpOEHHS IUIOMANKH CTPOHMTEILCTBA, HCTOYHHKOB
IMTaHus  CPYHIOBEIX  BOJ, HAasHAYCHHA H
MECTOIONIOXKEHHA OOBLEKTOB  3amMTH  ClEAyeT
HCIIONIE30BATh CIEAYIONIHE CHCTEMEL IPEHAXa;

— Jsmneiinsie (ro0BHOM, Geperosoif);

— KOHTYpHEIE (upudyHaaMeHTHEIH,
KOJIBIEBOIH);

— JUIACTOBHIE JIpcHaxH (IUIOIIAJHBIE M
JTHHEHHEIE);

— KOMOHHMpOBaHHEIE u3
KOHTYDHBEIX, TUIACTOBBIX.

JUI1 IUIOIAOK CTIPOWTENBCTBA, CIIOXKEHHBIX
claGoBOAONPOHNIIAEMBIMH ~ TPYHTaMH  CJIOHCTOTO
cTpoeHnss ¢ armoctepHeiM tmrarueM I'B, kak
IIpaBHIIO, TpebyeTcs ycTpoiictBo
NpUQYHAaMEHTHOTO JApeHaxa UL 3arIyOIeHHBIX
noMenieHu 3auus 1 3 deKTHBHOE PEHICHAE BEpPTH-

KaJIbHOM IUTAHMPOBKU.

8.5 OppoiuuedHEIE CHCTEMEL B  BUAC
OTCEYHOr0 TOJOBHOIO JApEHaKa MCIONB3YIOT IpH
HCTOYHHKE THTAHHUSL «COOKY», KOria SBHO BHIPaXEH
TPYHTOBEIH IOTOK, IIOCTYNAIOMMI ¢ BEIIEIEKameH
TEPPHTOPHH.

JlpeHaxx 3aKnanBIBAlOT 1O BEepXHEH rpamie
3amuniaeMoif TEPPUTOPHU CO CTOPOHBI HPHTOKA
TPYHTOBOIO IOTOKAa. Tpaccy MpPOKIANbIBAIOT C
Y9€TOM pasMelIeHUs 3aCTPOHKH, IO BO3MOKHOCTH, B
MecTax ¢ 6oliee BRICOKHMM OTMETKAMHE BOAOYTIOpa.

8.6 /[ipyxuMHEHHBE CHCTEMH IPOCKTHPYIOT,
KOTHA yCTPOHCTBO OAHOM IMHIY FOJIOBHOTO JpeHaXa
He ofecneauBaeT TpefyeMoro moHmwkeHus YIB.
Bropyro JTMHHIO JpeHaXa  IPOKIANLIBAIOT

JIMHEHHEIX,
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NIapaUIeNFHO  TOJNIOBHOMY JpeHaxy. Paccrosmme
MEXTYy JHBYMS 3anpOCKTHPOBAHHBIMH T SIMHA
OIIPENENsHOT PacueToM, HCXOHS H3 HMX COBMECTHOH
paboTH,, W CONOCTABJMIOT PACUYCTHOC HONOKCHHE
CHIDKEHHOTO YI'B ¢ HOpMOH OCYIIEHHS.

Jpyxnuneitnas cucTeMa IpeHaxa
Heo6xo1uMa, €CHHM  3amMIaeMbIi Y4aCTOK
PacnoyIOKEH MEXAY 30HAMH IMHTaHHA IPYHTOBBIX
BOX H HX Pasrpy3Kd MecTHOM ruuporpaguueckod
CETEIO.

CrielyeT yYHTHIBATh, 9T0 NPH HCIOIE30BaHHH
JABYXJIMHCHHBIX cucTeM (TonioBHoro M Geperoboro
IpeHaka)  BRICOKHN  Jpermpylommif  3¢dext
JIOCTHTaeTCA TOJNBKO Ha Y4YacTKaX, CIOXCHHBIX
XOpOIIO BOJONPOHUIACMBIMA TIpyHTam#. B sTOM
cIy4yae  BO3MOXKHO  oOpasoBanme  IMHPOKHAX
JICTIPECCHORHKIX BOPOHOK B Pe3y/LTATe COBMECTHOM
PaGoTE FroNOBHOTO B GeperoBoro ApeHaxei.

Ha y4acTKax, CIIOJKEHHBIX
c1a00BOZONPOHHIIAEMEIME ~ TPYHTaMH, OCOOCHHO
CIIOHCTOrO CTPOEHHS, ABYXJIHHelHag KoMOHHAIEA He
obecreunt XkenaemMoro cHmkeHns YI'B. B TakoM
ciydae HEOOXOAMMO paccMOTpeTh CICAYIOIIHE
BapHAHTHI 3aIIHTH Y4aCTKA OT IPYHTOBKIX BOJ:

— 3arMyGICHHBIX 9acTeil 3MaHMA — MECTHOH
KOHTYpHOI CHCTeMO#H npeHaxa;

— 3JIeMEHTOB 0JIaroycTpo#CTBa H NON3EMHBIX
KOMMYHHKAIfHH — COMYTCTBYIOIMMMH APCHAKAMH,

— yYacTKa — HayleKamelli BepTHKaILHON
TUIAHMPOBKOM M opranmMsaueli NoBEpPXHOCTHOTO
CTOKa, YTO CHIDK2eT MHGWILTpamumo arMochepHEIX
OCaJIKOB B IPYHT.

87 Ha npuOGpPeXHEIX TEPPHTOPHAX JUIA
nompkenns YI'B, BEI3BaHHOTO MOANIOPOM FOPH3OHTA
BOIEl B PEKE, CICAyeT YCTpauBaTh OXHOMHCHHEIH
Geperosoit JpeHaxX. Ero TIPOKJIAJKIBAIOT
MapauieIbHO  GeperoBoif JHHWM B  3aKIAILIBAIOT
HIDKE TOPH30HTA BEICOKHX BOJ PEKH.

IlenecooGpasHocTs  ycTpolictBa Geperosoro
JpeHaXka JODKHAa OHITH 0GOCHOBaHA 3HAYMMOCTHIO
3a0[HIaeMOro y4acrka, IOCKOJIBKY 3arpaThl Ha
CTPOMTEILCTBO M 3KCIUTyaTanmio  OeperopeIX
IOpeHaxe#l, ocoOGeHHO TpU mepekadke GOJNBIIHX
Pacxo/i0B APCHAXHEIX BOJ, HOCTATOYHO BEJIMKH.

8.8 Ilpu 3ammTe OT NOATOIUICHHA HEGONBIIMX
YJacTKOB, B TMEPBYI0 OYepeas pPacCMaTpHBAIOT
BApHAHTHL

— JIOKAJIBHOTO TIOBBIIEHHS IUIAHUPOBOYHEIX
OTMCTOK NOBEPXHOCTH,

— 3aIMTEL  3JaHMA ¢ 3aniyOJCcHHBIM
NONBANIBHBIM IIOMCIMCHNEM C IIOMOINBIO MECTHERIX
KOHTYpHEIX W JIHHEHHBIX CHCTEM, a Taloke
THIPOM30JITHY.

Hapany c stiM nenecoo6pasHo HCHONB30BaTh
IUIAHMPOBOYHEIE BO3MOXKHOCTH, HANpPHMEP, MOXKHO
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«HOCANUTEY 37aHMe Ha 0osiee BBHICOKHX OTMETKAX,
4yT06B YMEHBIIMTE 3aTPaThl HAa MEPOIPHATHA IO
3amure ot I1B.

8.9. Ilpu 6oxoBoM mcTogHuKe ImTanus I1B B
coueTaHuy ¢ MHOWIbTpauuedl  arMochepHBX
0CaKOB, APEHAK BHIIOMHAIOT MO BCEMY KOHTYPY
3aIHINAEMOr0  37aHMd. B 3aBHCHMOCTH  OT
HIDKCHEPHO-TEOJJOTHIECKHX ~ YCNOBHM  ydJacTka
3aCTPOHKH HCTIONB3YIOT MIPHCTEHHYIO
(npubyHIaMEHTHYIO) HIH KOJBLEBYIO KOHTYpHEIE
CHCTEMEL.

Koraa moproruieRre IMOABaIBHEIX TOMEIICHHM
OOYCIIOBICHO SICHO BEID@XCHHEIM OXHOCTOPOHHEM
npurokoM I'B  (muramme  cOoxy), JpeHax
MPOCKTUPYIOT B BHAC Ppa3OMKHyTOH KOHTypHo#
CHCTEMHL

8.10 KospieBoii ApEHAK BHIIOJIHACT 3aIUTY
TIOABAIBHEIX IIOMEIIEHUI 3MaHUA IPH CMEINaHHOM
IMTAHUH TPYHTOBRIX BON M 3aJOKEHMHM DTHMX
MIOMEILCHUIT B BOMOHOCHHIX IIECYaHEIX IPYHTaX.

IIpy muTaHMM DOJ3EMHEIX BOX CBEPXY B
YCIOBHAX ONHOPOJHOTO CTPOCHMA BOJAOHOCHOM
TOJINIM  COBCPIIEHHEIM  KOJIBLIEBOH  ApeHax
stdexruBen u M rpynimsl 3qaHui. B mocnegneM
ciydae Jake TpH PacllONIOKEHMH JAPEH BHIIE
Bogoynopa YI'B ycraHaBimBaeTcs Ha OTMETKaX,
6/3KMX K YPOBHIO BoZbI B ApeHax [7].

KonpnieBoit fpeHaxk MPUMEHSIOT Takke, €CIM
MUTAHUE CBEPXY OTCYTCIBYET, a NOBHmMenwe YIB
0oO0yCHIOBJICHO TOCTYIUICHMEM BOIHN CHH3Yy. B
MOCNIEHEM CIydae pa3MepHl JApeHaKHOTO KOHTypa
JOIDKHEL OBITh MEHBINE, YeM NpH aHAIOTHIHOM
pellicHMd B  YCIOBHAX WMCTOYHMKOB  IHTAHMSA
TNOJ3E€MHEIX BOJ| CBEPXY.

Korna 3ariy6ienne OpeH HEJOCTaTOYHO M3-3a
BEJIMYHHH  BHIOPa, TO CIEAyeT YCTpaMBarh
TIPOMEXKYTOTHEIE IPEHEI — «PACCEeuKm.

8.11 IIpudyHnameHTHRI  (OpPUCTEHHEIH)
JpeHaX MCHOONE3YIOT JUIA 3alMUTHl IOJBANOB H
TIOATIONWH, 3aT0EHHKX B IIIMHMUCTEIX, CYTTIMHMCTHIX
TpyHTax H npH CJIOHCTOM CTPOCHHH
c1aGoBOOTIPOHANIAEMOE TOJIIIH:

— B Ka4ecTBe NPOQYHUIAKTHIECKON MepH! IPH
orcyrcrBuu I'B;

— NpH HAIMYMHA CMEMaHHOIO HCTOYHMKA
mranns I'B.

IlpudysnameHTHAY CHCTEMa [JpeHaxa, B
OTIMYHE OT KOJNBIEBOHA, NOMKHA GHTh MAKCUMATHEHO
npubmukeHa K OOBEKTy 3aIMTH Ha PacCTOAHHE,
KOTOpOe periiaMeHTHpYeTCs KOHCTpyKITHei
dyHnameHTa, BO3MOXKHOCTBIO pa3MenmeHAs
CMOTPOBRIX KOJOJIEB, YCHOBMSAMH NPOH3BOACTBA
pabor, a Takoke TpeboBanMAMH 5.1.

Ilpy OGonbmmx pasMepax 3aNMINAEMOTO
o0BeKTa Wit JocTKeHns 3¢ dexra BOAO3aNUTH IO
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BCell II0MaNy [I0JBaIa HECOBEPIICHHEIE KORTYPHEIE
JpEHE! JONONHSIOT NOANONBHEIMM JIMHMSIMHA A
KCIOJB3YIOT IUTOMAMHEIA IUIACTOBEIH JPEHAX.

8.12 Tlpu sammTe HECKOMLKMX 37aHMi OHEM
KOHTYpOM, a Takxke IpH NMpHHE 3aN[HIMacMOro
sqarms  Gomee 20 M riybuHA — 3aT0XKCHHH
HECOBEPIIECHHEIX JpEH JODKHA OOOCHOBHIBATHCS
pacueroM (cM. 11.10) ¢ yueroM MONOXKEHHA
JETPecCHOHHOM KpHBOI BHYTpH KOHTYpa.

8.13 Ecmu AapeHax 3ajI0KE€H HIKE TOJIOHIBEI
dyHaMEeHTa 3aMMIAEMEX W COCEOHMX 3HaHuid
(coopyxeHmit)  cleAyeT — OPOM3BECTH  pacder
6€3011aCHOTO PacCTOAHMA OT JPEH JO CTEH 3[IAHM,
YToOH HCKIIOYHTh BBRIHOC, OCHa0lNeHHE M OCAUKY
rpyHTa oA ero gyHnamMenToM (cM. 7.4).

8.14 TInacToBHI IpeHAX ClIEAYET YCTPaHBATH
B COYCTaHMM C KOHTYPHEIMH M JIMHEHHEIMH
CHCTEMAMH B CIICAYIOIHX CITydasX:

— mpd  He#oCTaTodHOM  3(EKTHBHOCTH
KOHTYPHBIX H JMHEHHEBIX JPEH;
~—— B YCIOBHAX  CJHOXHOIO  CTpOEHMA

BOJIOHOCHOTO IUTACTa ¢ M3MEHEHMEM €r0 COCTaBa H
BOJONPOHMIIAEMOCTH;

— ¢ HpoHIAKTHIECKOH LIEbIO B IIIMHACTEIX
H CYTVIHHHCTHIX IPYHTaX;

— B BOAOHOCHHIX IuacTax  Gombmoi
MOINHOCTH, IPH CJIOMCTOM HX CTPOCHMH, HAIAYHH
Hanopaeix I1B.

8.15 Ilpu ycrpoiicTBe ImIacToOBOrO JpeHaxka
Heo0X0[MMO YIHTRIBATH CJICAYIONIHE TPCOOBAHHA:

— IUIaCTOBHIA JAPCHAK NOJDKEH CONPATATECH ©
obcemkolfi  TpyOwarex  ApeH,  rapaHTMpOBarh
HeoOXOIMMEIE YCIIOBHA YJAlNCHHS BJIArH, YTOOH
¢WIETpYIOImas OCTEb He Crajla aKKyMYJHpYIOIeii
€MKOCTBIO Ui IPYHTOBHIX BOJX; €CIH IUIACTOBEIH
IOpeHAK 3al0keH Hwke npudpynAnaMerTHOTO (TIO
O0OBEKTHBHBIM HPHYMHAM PaNIHIHOIO XapaKTepa),
cleayeT BHIBOAMTHE (WIBIPYION[YI0 NIOCTENh B
TpaHmeEl0 NApHQYBRAMEHTHOTO  [PCHAKA, YTOOH
obecnieanTs pasrpy3Ky I'B B Tpasineio;

— ecnu TpyOdareli JipeHaX NPOJOXKEH IO
BHYTpEHHEMY KOHTYPY 3/1asms (101 0JIOM NOJBAJIa)
IUTaCTOBYIO KOHCTPYKIMIO HEOOXOAMMO BEITIOIHATE B
BHAE 3aCHIIKA [asyX KOTIOBaHA BJIONH HAPYKHEIX
CTeH 3JaHMi H  (COCAMHHTE»  IUIACTOBYIO
KOHCTPYKIMIO Ha3yX ¢ OOCHIIKOM IIOJONEHOrO
IpeHaka, pasyKIOHHB €¢ OCHOBAaHHEC B CTOPOHY
Tpy6uathx apeH (puc. 1);

— mnpu pasHo3arTyOeHHRIX oGBeMax
3aMUIAEMOro MOABANGHOIO NOMEIECHYS, INIACTOBAsA
KOHCTpyKUMs Ji1  Hauboimee  3aniIyOJcHHBIX
NOABANBGHEIX IOMEHICHHAN JIOJDKHA COIPSATAThCH C
aHAJIOTM4HOH KOHCTpYKIweH VI IIOKOJIBHOTO 3Taxa
¢ MEHHIOMM 3ariyOncHMeM; BHICOP ParMOBAIBHOrO



pEIIEHHS  y3JIOB  CONpPSOKEHHS  3aBHCHT  OT
pacmoyioKeHust 0cobo 3armybieHHBIX OOBEMOB B
IITHE 3allMIIaeMOro KOHTYpa, I€penana OTMETOK
NoJIa Pa3Ho3ariyOJCHHBIX TIOMEILeHHH # BEICOTHOrO
TMOJIOXKEHUS TPYOUaThIX IpeH.
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Puc. 1. Cxema 3aceinku nazyx xomnoeana

8.16 IlnacToBBIH fpeHaXx B KadecTBe
CaMOCTOATENBHOM CHCTEMBI BOJIOIIOHIDKCHHS
nenecoobpazHo HCTIONB30BaTh  HA  NIEPUOR

CTPOMTENBCTBA IIPH HEOOXOAMMOCTH JIPEHHPOBAHHMSA
KOTJIOBaHA JUIA 3/1aHMs Gonbmoi mwomamm. B stoM
cioyqae HM3 GWIBTpyomlel IOCTeNH IUIACTOBOTO
ApeHaka JODKEH OBITE HE HIDKE OTMETKH JIOTKA
Tpy©uaToll ApEHEI, NPONOKEHHOH Ul OTBEACHHA [ B.

OuipTpyIOIas NocTeNb IUIACTOBOTO JpeHaka
UCIONB3yeTcss B TIEPHOABI  CTPOMTENBCTBA M
9KCIUTyaTallun  3haHui.  TpyGuaTeie  fipeHsl,
OTBOZSAIINE TPYHTORBBIE BOJIBI cobpaHHbIe
GWIBTpYIOWEH TOCTENBI0, He BCErAa MOTYT OBITH
COXpaHeHBI B CHCTEMe ApeHaka, POSKTHPYeMO# Uit
3aIMTHl HOMBAIBHBIX IIOMELIEHHH Ha IEpHOX
SKCTUTyaTalluH{ 3[aHMS.

9  Cxembl JpeHHPOBAHHS, IPOAOILHbIH
npodnIb, COOPYKEHHS HA CETH

9.1 Cxembl  OpenupoBaHMS  OOBEKTA
$opMMpYIOTCS Ha OCHOBE THIIOBBIX CHCTEM C Y4ETOM
THAPOTeOJIOr HYECKHX ycnoBui IUIOIANKH
CTPOHMTENLCTRA, ocobOeHHOCTEH  3amumaeMoro
obbexTa, a Taroxe TpeGoBanmii 5.1, 5.2, 5.5, 6.4 ,7.3
HACTOSAILEro JOKyMEHTa.

CxeMa J[peHaka 3anINaeMoro o0bekra
MOJXKET COCTOSATDH M3 OIHOM WM HBECKONBKMX CHCTEM
(IPOCTHIX M YCIOXKHEHHBIX). B ofHUX ciydasx cxema
HCUEPIBIBAETCS TOJIHKO ONHON CHCTEMOH, B {PYrHX —
TpebyeT KOMOMHALMH HECKONEKHUX CHCTEM.
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9.2 BrI60p cXeMbl 3aBHUCHT:

— OT TUIPOre0orHIecKiX yCIoBUH
IIIOMIA/IKH CTPOUTELCTRA M 3arTy6ieHys noasana;

— KOHCTpyKuMH QyHnamenTa;

— MECTOTIONOKEHUA 3¢ 3arty6Gnenus
JIMBHEBOH CETH, MpHUHUMatOLIel APEHaXHBIH CTOK;

— 3annyGNeHHsA M KOHCTPYKLHH ¢yHIaMeHTa
BBICTYTIAIOIMX 06BEMOB O NEPUMETpY 3[aHHS;

— NUIaHUPOBOYHEIX OTMETOK MO MEPUMETPY
3/1aHUS;

— HAJIUYHA  COCEINHHX  SKCIUTyaTHpYeMbIX
3aHUI U COOPY>KeHHH;

— pa3MepoB H KOHQUrypaluy 3allKlIaeMoro
TIOMEUIEHUS.

9.3 Cxema JApeHaxa COBPEMEHHBIX
rpaxpaHCcKux 31aHdii, ocobeHHO npH  GonbLLIOWM
IUIOINAZH 3alMIAaeMOr0 HOKOJNBHOIO 3Taka M
CIOXHOH kOHGQHUrypaumy o0bekTa, NPeNCTaBISIOT
cobofi kOMOMHAITMH W3 Pa3MHYHBIX YCJIOXHEHHBIX
CHCTEM JIpeHaXKa.

94 OnaonuueiiHas TOJOBHasg CHCTEMA.
OnTHMalbHad CXeMa JIpEHHPOBAHUA — NepeceyeHHe
TPaccoil IOTOKa TPYHTOBBIX BOJ IO WIHPHHE M
3ary6nenue apeH B BOXOYNOpPHBIH ciiok (puc. 2).

a 4’}0 [l 2 }\9 \*ﬁ %
A =

Puc. 2. Cxema oOHonuneiinoti cucmemsr Openadica
COBEPUIEHHO20 MUNQA:
a—nnan; 6 — cevenue; 1 —30anue ¢
noosanom, 2 — mpacca OpeHasica;
3 —nanpaenenue yxiona oper, 4 —
2PAHUYA YUACIKA, 5 — UHCNEKYUOHHDIE
KONOOyvl, 6 8bINYCKU OpeHaxca

TlostoMy nuHeliHas ronoBHas cucrema 3¢dexTuBHA
HA Y3KHX, BHITSHYTHIX B JUIMHY Y4acTKaX, OCOOEHHO B
TaKHX THIPOTEONIOTHYECKHX YCJIOBHSAX, TOE MOXKHO
MIPHMEHHUTH APEHAK COBEPIICHHOTO THIA.

Korpa pmnusa nunefiHOro IpeHaka MEHEIe
HIHPHUHBI IIOA3EMHOT0 OTOKA, YyCTpauBarOT
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JIONIONHUTENbHBIE JIMHUM 10 OOKOBBIM IpaHHLAM
3aIIMIIAeMOro y4acTka. Tax JOCTHraercs nepexBaT
MIOA3EMHBIX BOJ, IOCTYNAIOIMX COOKY.

Ipu rmy6oxoM 3ajerasui BOAOYIOpa IPEHbI
3aK/1abIBAIOT B BOAOCOAEPIKAllleM CJI0€, yCTpauBas
HeCOBEpUIEHHBIH  apeHax. B 3roM  ciyyae
(UNbTPaLIOHHAs CIIOCOOHOCTE BOJOIPOHHULIAEMOTO
cnoss uMeerT Oonblloe MpakTHueckoe 3HAYeHHME,
IIOCKOJIBKY BIMSET Ha IOJIOXKEeHUE CHibkeHHOro YI'B
Ha 3amyinaeMoM ydactke. J{ia  onpenenieHus
IIOJIOXKEHHS CHIDKEHHOro YI'B BBIOIHAIOT pacueT
ZlerpeccHOHBOM kpHBoit (cM. 11.10).

9.5 TpagvuuoHHBle (THIIOBBIE) CXEMBI
KOIIBIIEBOTO JpeHaXa — KOHTYpHAaf® U KOHTYpHO-
JIuHeliHad ¢ BHEWIHMMH Iumopamu. Tpy6uatsie
IpEHBl TpPOKJIAABIBAIOT HAa PACCTOSHHM OT CTeH
3MaHHS € YUYeTOM 2uUOPO2eON0ZUMECKUX YCIO8UM
meppumopuy,  TpeboBaHuii  6€30IaCHOCTH M
npousBoacTa pabor. Ecnu 3nanue UMeeT CIOXKHYIO
koHdurypanuio (acaga wiM pasHO3arTyOieHHBIE
NO/BaJbHbIE NOMELICHMS, APEHAX MOXKET HMETh
BHELIHHE IIOTNIEPEYHBIe OTBETBIEHHS — IINOPHI

(puc. 3).

Puc. 3. Cxema xonmypnozo Openadica ¢
nonepeyHLIMU WNOpamu

9.6 TpamuuuoHHBIE CXEMBI MPUCTEHHOrO
JpeHaka THIIOBBIX 3[aHUH HeGONbINOM MMpPHHEI (10
20 M) u npocToit KoHPHUryparwu (CM. IpUIoKeHHE):

— JIUBEHHas;

— KOHTYPHas C JpeHaMH BHEIIHWMH (BROIb
dacaga) wiuM BHyTpeHHMMH (I10J [OJIOM [OABAia),
3aMKHYTOT0 MJIM HE3aMKHYTOro (KOHTYpHas cxema);
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— koMOMHHpPOBaHHas B BHIe JIMHEHHOH unu
KOHTYPHOH C IJIACTOBBIM IPEHAXOM.

HauGonee uacTo HCIONB3yeTCS CXeMa C
3aMKHYTHIM KOHTYpOM B CBf3d ¢ IpeoblajanHeM
CMELIaHHOT0 MHTaHHA TPYHTOBBIX BOJ. Ipu
HaJIMYMH Orpadu4eHui Ha IUIoImaAKe CTPOUTE]BECTBA
BO3MOXKHA IPOKJIaKa HE3aMKHYTOro KOHTypa. Takue
OrpaHHMYEHHs BO3HMKAIOT B OONBUIMHCTBE CIly4yaeB
IpH PEKOHCTPYKUHMH OOBEKTOB, BOCCTAHOBIICHMH H
BOCCO3JAHMY HCTOPHYECKMX 31aHHH, a TaKkKe
CTECHEHHEBIX YCIOBHAX IUIOIANKH CTPOHTENBCTRA [8,
10, 13].

9.7  Tpaccy npudyHIAMEHTHOrO JpeHaxa
NPUBA3BIBAIOT K 3allMIaeMoMy 37aHMIo. PaccrosHue
MeXIy [IOpeHaKOM M creHOH  ompenensercs
BBICTYTIAIOLIUMH aJIeMeHTaMU KOHCTPYKILIAH
¢dyHoamMeHTa 3[JaHMd M JMAMETPOM  CMOTPOBBIX
kosnoftieB. OHO 3aBUCHT TaKKe OT 3ariTyOJIeHAs APeH.

Ipucrennsle (KOHTYpHBIE) W TOANONBHBIE (B
TOM YHCJIE M IUIACTOBBIE) APECHBI YBA3ZBIBAIOT MENXY
cobolf B BBHICOTHOM OTHOLIEHMH TakuMm oOpa3oM,
10651 06ecneunTh 3¢ ¢PEeKTHBHOE yIaIEHHE BOABL H3-
NOJI 3aLMIaeMOoro noMellenus (cM. 8.15).

9.8 3amuTy OT FPYHTOBBIX BOA HOJBAJIBHBIX
noMemeHHH OONBIIOH IO BBIIOIHAIOT 10
CIIEQYIOIHM  OCHOBHBIM  CXE€MaM:  KOHTYpPHO-
JIMHEHHOH, KOHTYPHO-IUIOLAAHON, KOMOMHMpPOBaH-
HOI (CM. MpHJIOKEHHE).

KontypHo-nuHeliHas cxemMa -~  CHCTeMa
JpeHaKa ¢  KOHTYpHOM  ceTpio  (cobGCTBEeHHO
npiQYHAAMEHTHBIH  JApeHaX) | JMHEHHBIMH
NONNONbHBIMUA  (TpyOYaThIMM WJIM  IUTAaCTOBEIMH)
JIMHHSIMH.

KonTypHo-uiomannas cxema — CHCTeMa
IpeHaxa C KOHTypHOH CeTbl0 H IUIaCTOBOMH
IUIOIAAHOH GUNbTpyromeli MOCTeNbIO.

KoMbuHupoBaHHAs cXeMa COUCTACT dJIEMENTL!
00eux BBILUEHA3BaHHBIX CXEM.

KoHTypHO-TMHelHYI0 cXeMy NPHMEHSIOT NpH
YCTPOMCTBE HECOBEPLIEHHOrO ApeHaxa 6e3 KaKux-
6o orpaHudeHHH 1711 OOBEKTOB CO CBAaMHBIM
¢ynanamenrom. Ilpu  NeHTOYHOM  KOHCTPYKUHMH
dyHmaMeHTa ClemgyeT pacCHHTHIBATH pacCTOAHHE
TpyOUaThIX IpeH OT CTEeH, €CIM OHM 3artyOJieHbI
HIDKEe OTMETKM IOJOLIBH QyHAaMEHTa.

Ecin ¢ynnamenr 3panus ycTpoeH B BHIE
MOHOJIUTHOH KeJ1e300€TOHHOH IUIMTBI, HCHONB3YIOT
TONBKO OecTpyOUaTyr0 KOHCTPYKIMIO TORIONBHBIX
ZPEeH WIH KOHTYPHO-IUVIOMAHYIO CXeMY.

IonmoneHele ApeHB! OOBIYHO TPACCHPYIOT
B/I0JIb KOPOTKOM OCH IO[BAJIBHOrO ITOMELUEHUS H
COSJIHESIOT ¢ NpH(YHAAMEHTHBIM IPEHAKEM.

Ionoxenue IpeH onpenenseTcs
0CODEHHOCTSIMH KOHCTPYKTHBHOTO peruesus
¢yunamenra. PaccTosHMe MeXAy MNOANONBHBIMH



IpeHaM4 BHIOHpAIOT TakUM 0oOpa3oM, YTOOBI CHAThH
BBINIOp JENPeCCHOHHOM KpHUBOH BHYTpH
3alliMIaeMoro KOHTypa.

IIpu pa3BuTOli cucTeMe TNONMOJNBHBIX JIMHHH
noTpebyercst 3ariyOsTh MIPHUCTEHHBIE NPEHEI, YTOObI
rIybuHa Mx 3ajokeHys obecnevyMBala CaMOTEHHOE
YAQJICHUC pacxonoB pa3BCTBJ'ICHHOﬁ CETH NOATIOJBHBIX
IPEH, MOSTOMY OT NPHCTEHHBIX JpEH 4YacTo Tpedyercs
OTKaYKa JIPEHAKHBIX. BOJI.

KoHTypHo-nmnomansas cxeMa
XapakTepusyercs HaJMYHeM TUIACTOBOTO
IUIOIIAAHOr0O H NpH(PYHAAMEHTHOTO  ApeHaxXei.
Hocnennuii yame INpoKIagbIBaeTcs N0 BHEIIHEMY
(Hapy>KHOMY) KOHTYPY NOJBaJIbHOrO MOMEILECHHI.
Takyro cxeMy HCHOJNB3YIOT TIPH  YCTpOHCTBE
COBEPLICHHOTO M HECOBEPHIEHHOTO TNPHCTEHHOIO
JpeHaxa. OHa He HMeEeT OrpaHUYeHHi, CBI3aHHBIX C
KOHCTpYKUMe#H ¢QyHHaMeHTa 37aHHS M LIHPOKO
HCIIONB3YETCs MPH HENOCTaTo4HOH 3¢dexTuBHOCTH
HECOBEPIIEHHOT0 TPUCTEHHOro OpeHaKa 3[aHHi,
($yHIaMEHT KOTOPBIX BBITIONHEH B BUAE MOHOMMTHOM
xKese306€TOHHOH IUTHTHL.

B CTeCHEHHBIX  YCJIOBMAX  KOHTYpHO-
IUIOLIa/IHAs CXeMa MOXKET OBITh BBIIOJHEHA TOJBKO C
IIOMOILBI0 BHYTPEHHMX TOAMNOJNBHLIX IPeH WIH HX
KOMOHHAUWMH C BHEIIHHMH NPUCTEHHBIMH JpEHaMH,
korga GYHJAMEHT 3JJaHUS CBAHOTO WM JIEHTOYHOrO
THIIA.

9.9 JpenupoBanne 06bexToB  Gonbuoi
TUIoLaay, ocobeHHo B CIIOMKHBIX
THAPOTeOJIOTMYECKMX  YCNoBHAX,  3bdexTHBHO
TOMNBKO 3a CYET COBMECTHOH pabOThI MPHCTEHHBIX W
TIOATIONBHBIX JPEHAKHBIX YCTPOHCTB, KOHCTPYKLMIO
KOTOPBIX IPHHHMAIOT C YYETOM KOHKPETHBIX
YCIIOBHH CTPOMTENHCTRBA (PEKOHCTPYKIIMH).

9.10 IlpucrenHHeie ¥ noanojbHele (B TOM
yucne " TJIaCTOBBIE) IpeHbl  JIOJDKHBI
cyOOpAMHMPOBaTECS MEXHY COOOH B BBICOTHOM
OTHOIIEHUM TakuM oO6pa3oM, uToOBl obecneuuTh
b dexTHBHOE yAaNEeHHE BOABI H3-NOJ| 3alHLIAEMOro
TIOMEILLEHYS | 32 IPEAeIIb 31aHHUA.

9.11 JlpeHaxku NPOEKTHPYIOT € y4ETOM OOIIMX
TpeGOBaHMH X pa3MelleHHIO NOM3EMHBIX CeTeid,
obecrieyeHus 6e30NacHBIX YCJIOBHH CTPOMTENLCTBA

(& COOTBETCTBHH co CHull 12-03,
CHull 12-04), »>ddextuBHocTH  paborel H
IKCHAYAMAYUOHHOU npuzoOHoCmuU

BOJOIOHU3UTEBHBIX COOPY)KeHUH (B COOTBETCTBHH
co CHull 2.06.15, CHulII 22-02).

PaccrosiHue 1o ropu3OHTaIH (B CBETY) MEXIY
JPEHaAKOM | HIDKEHEPHBIMM  KOMMYHHKALHIMMU,
NPHHUMAIOT B COOTBETCTBHH C HOPMATWBHBLIMU
Tpeboarmsamu (CHuII 2.07.01, ITY3-7).

B BepTHKANBHOH IIOCKOCTH NOJIOXKEHHE APEH
OTHOCHTENFHO  JPYIMX  MHDKEHepHBIX  ceTel
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NPHHUMAIOT C YYeTOM WX Ha3HaueHHus, CrocobGoB
NpOM3BOACTBA paboT O YCTPOHCTBY OpeHaXa U ero
HOpMaJibHOH 3kcmtyaTanuy cornacio CHull 11-89.

9.12 TIlpu npoeKkTHpOBaHWMM APEeHKa CIELyeT
PaccMOTPETh BapHaHT €ro COBMECTHOM MpPOKIIA[KH C
BOJOCTOKOM ~ Hal HHM HWIH IapajinelbHo,
JKeJIaTeNEHO B O/(HOM TpaHIIee.

IlpeanoyruTenbHO YKNAABIBATE OPEHAK U
BOIOCTOK B OIHOM BEPTHKAIBHOH MIIOCKOCTH. B 3TOM
Clly4yae JpeHaX TNpOKIafplBalOT Haf BOOOCTOKOM H
YCTPaHBaloT BBITYCKH NPEHAXHBIX BOA B KaXKABIA
CMOTpOBOH Kkonopen, BojocToka. Takoif BapuaHT
ynobeH ¢ TOYKH 3peHHs YyHaleHusd pPacXolOB
IpeHaxa, OJHAKO He BCEerAa BO3MOXEH H3-3a
3arnyOneHHs JpeHaka HIDke BOJOCTOKA WM
HEJ0CTATOYHOTO PacCTOSHUA MEXTY HUMHU.

MuHHManBHOE paccrosHHe MExIY
BOJIOCTOKOM H JIDEHaXKOM, IPONOKEHHBIM Hall HHM,
JIOJDKHO OBITh He MEHbIIIE 5 CM.

9.13 ConpsuxeHne ApeHDKHBIX JIMHUH B ITaHe
CJIEAyeT OCYIIECTBIIATH MO/ YIJIOM He MeHble 90°; B
BEPTHKAJILBHOH  IUIOCKOCTH  CONMPSDKEHHE  BETOK
TpybuaTroro apeHaka MOXET OCYIIECTBIATBCH C
yCTpOHCTBOM Iepenafa U 6e3 Hero ¢ yCTaHOBKOH
cMmoTpoBeIx konopueB mo CHwuIT 2.06.15 m. 5.28.
Hanwuue nepenagoB Moxxer OmITE 0OycnoBiaeHo
pasnMuHbBIM  3anTyOJieHHeM  JpeH, a  Takke
COeIMHEHUEM B O/IHOM y3iie Goee TpeX IMHHU.

9.14 JlpeHaxxu npoKJIafibIBAIOT C YKJIOHaMH,
obecre HBaOIUMH CAMOTEYHOE ABIDKEHHE BOIBI CO
CKOPOCTAMH, HCKIIOYAIONMMMH 3aWieHHe Tpyb M
Pa3MBIB IPYHTA, a TakKE YUHTHIBas BOJOOOWIBHOCTD
OCYIIIaeMOTO F'OPH3OHTA.

MusuManbHbl YKIOH Tpy6yaToro ApeHaka
MPUHAMAIOT:

— B necyaHkbIX rpyHrax — 0,003;

— B NIMHMCTHIX ~ 0,002,

JpeHsl  nenecoobpa3Ho  yCTpauBaTh  C
MHHHMaJTbHBIMH MIPOJONBHBIMH YKIIOHaMH,
TIOCKONBKY YBEIWYEHHE YKJIOHZ [APEH NPHBOAMT K
BO3pacTaHHIO 00BEMOB padoT.

MHuHHMaNbHBI YKIOH IUTACTOBOTO IpEeHaxa,
YOXEHHOrO B OCHOBaHHE 3alHINAEMOro 3JaHWs,
cnexyer opuHumate  0.005 - 0,01, ywioH
CONMYTCTBYIOWIMX [UIACTOBBIX JApeHaxed  MOXeT
COBMajaTh ¢ YKIOHOM [0 Tpacce 3allHIIaeMbIX
MIDKEHEPHBIX CeTeif, OCHOBaHMS [OPOXKHOH O IbI
HT I

MaxcuManbHbIi YIJIOH IpeHaxa
perylaMeHTHpYeTCsI ~ MaKCHMalbHO  JOIyCTHMOH
CKOPOCTH TedeHHs Bompl 1 M/c M ompepenseTcs Ha
OCHOBE TIMIpPaBIMYECKOr0 pacyeTa M0 METOMMKE,
H3N0XEHHOMH B nuteparype [1].

9.15 I'nyOusa 3anoxeHus JpeHaxa MOJDKHA
obecneunTs TpeGyeMy1o HOpMy ocyliteHHs (COTTIaCHO
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5.2, 5.3), 3amuTy KOHCTPYKLIMHM J[ApeHaka OoT
paspyuieHus  BpPEMEHHBIMH M [OCTOSHHBIMH
Harpy3kamy, a Taloke OT mpoMep3anusi. Ecnu
3anTy6ieHue NpeHaxa HKe IITyOHHBI IpoMep3aHusa
HEBO3MOXKHO WK HenenecoobpasHo,
IpeTyCMaTPHBAIOT CHEHHANBHBIE MEPONpPUATHS IO
3alllHTe CEeTH NPH OTPHLIATENBHBIX TEMIIEPaTypax.

9.16 IlpopmoneHeli mpoduib APEeHAKHBIX
JIUHYH cnegyeT (GOPMHpPOBaTE C YYETOM CXEMbI
IPEHHUPOBaHHA OOBLEKTa, NONOMNEHUS W KOJNHYECTBa
BBIITYCKOB, BBICOTHBIX OTMETOK IIPHHHMAIOMIEH CETH
M Iofla MOABAJBHBIX  MOMelleHHi, cnocoba
OTBENEeHHs  JAPEHaXHbIX  Boji,  obecrnedenus
HANIeXHOCTH paboTBl CHCTEMBI B LITATHOM H
aBapuifHOM peXHMe, a TAaloke PaBHOMEPHOiA 3arpy3Ku
HacOCOB JUI yAaJIeHUd APEHAKHBIX PACXONOB.

9.17 Ha obbekrax GoNbmON IUIOWAAK IIPH
NOCTPOCHHM  NPONONBHOrO npoduns  jJpeHaka
ClIEyeT yUUTHIBaTh:

— 3HAYMTENIBHYIO  UIMHY  TOANIONBHBIX
JMHEUHBIX 1 IUTOA b INACTOBBIX NONONBHBIX IPEH;

— HeoOXOAMMOCTh OTKAayk# BOABI M3
NPHUCTEHHBIX JpeH;

—  1eJ1ecoo0pa3HOCTh CaMOTeYHOro cGpoca
BOIOBl M3 IMOANOJBHBIX CHCTEM B KOHTYpPHBIE
NPUCTEHHBIE.

9.183 BsIGop ONTHMATEHOIO DPOJOJILHOTO
npoduns TOATIONBHBIX JIMHEHHBIX IpeH
OIpepenseTcss UX NIUHOM, NOMYCTHMBIM JHana30HOM
3army6neHus MPHHAMAIOLIMX KOHTYPHBIX
IPEHOKHBIX JIMHHH, YCNOBHIAMHM NpPOH3BONCTBA
pabor, cooTHOLIEHHEM pa3sMepOB (THHBI H LIUPHHBL)
NofiBana, TIONOXKEHHUEM TOCHEAHEro B  (IATHE
3aCTpOHKu», NEepenajoM IUIAHMPOBOYHBIX OTMETOK
no ¢acagxy 34aHHS, HalMYMeM IO TEPHMETPY
00BbEKTa IIPUCTPOSHHBIX OOHEMOB.

9.19  OnTHManbHbIi NPOROABHBIH MpodiIb
MpPUCTEHHBIX JpeH Baonk dacaja 30aHHA [pU
nepenajge BLICOTHBIX OTMETOK IUTAHUPOBOMHOM
NOBEPXHOCTH ¢dopmupyercs 3a cuer
JONOJHHTENBHBIX  BBITYCKOB WJIH  YBEIWYEHHS
3ariny6IeHua ApeHaxa.

ITpu 3HauMTENbHOH pa3sHHIE IJIAHMPOBOYHBIX
oTMerok Mo (acamy 3amMmMaeMoro 34aHUA U
GonblIoR moWland mMojBana npd (GOPMHPOBAHUMH
HpPOAONBHOIO nNpoduis clegyeT MCXOOWTh U3
OOITYCTHMBIX ~MHHUMANGHOrO H  MAaKCHMAJbHOTO
3arTy6JieHus OpeH.

TIpu MOCTOSIHHOM OTMeTKe MoJia MOIBANLHOrO
aTaxa 1enecooOpasHO  YBEMUYHTH  KOJNHYECTBO
BBITYCKOB, YT06B! H3bexaTs GonpuIoro 3armybnenus
JpeHaxd, €CclU Meperafsl OTMETOK IO ero Tpacce
OTpaHHYEHBl TOJIBKO HOPMOM OCYIIEHWS MIH
crioco6aMu MPON3BOACTBA PaboT.
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Jos pa3HO3arTybeHHBIX II0ABAJIBHBIX
MOMELICHUH, a Taloke MpH MX GOJNBLIOH IUIOmAnM
MpoKIagKa JpeHaa ¢ IepenaaoM OTIMETOK [0
yJacTkam Tafoke notpefyeT yBeJueHHs KOMHYECTBa
BBIITYCKOB, KOTOPBIE NNO3BOJIAT B aBAPHMHHBIX CHTYaLKAX
HCKIFOYHTH MONIOP B APEHDKHOMK CHCTEME.

9.20 CMoTtpoBble (MHCHEKLMOHHBIE) KOJIOALIB!
Iy HabmozeHws 3a paboTOH CHCTEMBI YCTAHAB/IMBAIOT
B MecTax IOBOPOTA TPAacChl M M3MEHEeHMs YKJIOHOB
JpeH, Ha Tepenajax — B y3/lax CONpsokeHHa Tpyb
PaxIHYHBIMM OTMETKAMH JIOTKA, a TAloKe Ha NpAMBIX
y4acrkax fipeHaka (puc. 4).

Puc. 4. Cxema pazmewyenus OpeHaNCHLIX KOROOYES:
a — noeopomvl mpaccwl, nepenadsl ONMMemox
OpeHacHulx mpy6,; 6 — sbicmynvl 30aHUsA;

6 — cmapmosble yuacmku, z — C HaCOCOM Ha

mpanzumnom yuacmee openaxca; 1 —30a-
Hue; 2 — Openadic; 3 — konodywvl; 4 — mo dice
nepenadHeie; 5 — mo dice ¢ OMCcMoUHoOU
yacmvlo; 6 — 3a2nywKu; 7 66INyCK
(mpanzumnbiii Operagic); 8 — Koa0OeYy C HACOCOM,
9 — HanOpHYLI YUACTMOK MPAH3UMHO20
Openaoica; 10 — xonodey 2acumenv Hanopa,

11 — cmomposoil konodey 00dicOe80U KARANUIAYUU
JlpeHakHBIE  CMOTpOBHlE  KONOAUBI  (IIpH
nuaMerpe apeH mo 300 MM) ycTpaMBalOT HE pexe
uepe3 50 m cornmaco CHull 2.06.15 (cm. 5.28), no
YCNOBMSM  SKCIUTyaTallMM  APEHaKHOH  ceTH
ONTUMANLHOE NIPeNeNIbHOe paccTosHKe coraacHo [16]

—40 m.

Ha noBopoTax cMOTpOBBIE KONOIUBI APCHAXKA
y BBICTYNOB 3JaHMH YyCTpauBaTh He 0013aTenbHO,
€ClIH pacCTOsHHE OT MOBOpoTa Ao Omwkaiimero
kononua He npepbimaer 20 M. Korma Ha yuacTke
MEXIY KONONIAaMM JpeHaX AenaeT HEeCKOJIbKo
TIOBOPOTOB, HHCIIEKLMOHHBIE KOJIOALIB!



YCTaHaB/INBalOT 4Yepe3 OAuH MNoBOpoT. CTapToBble
YYaCTKM [JpeHaXHOW ceTH AnMHod po 20 M
JOIyCTUMO BBIIIONHATE 6€3 IEepBOro CMOTPOBOIO
xomoaua. B 3TOM  ciydae  HeoOXOOuMO
MPENYCMOTPETE 3ariIyliKy JpeHaKHOH TpyOsl.

9.21 VYerpoiitcTBo BHITYCKOB. BBITyck Boabl M3
TpyOHaThIx JpeHaxe# TIPOM3BOIAT B
BOMOCTOKHM HIIH BOAOeMEl. B psge cioy4aes cOpoc
BBITIONHAIOT B OGUIECTUIABHYIO KaHAIM3aLHMOHHYIO
CeTh, KAHABBI U CIIELHANBHO YCTPOSHHBIE 6MKOCTH. B
QUHHMIIHBIX CMOTPOBBIX KOJOALAX JPEHaXa Iepen
cbpocoM  BOA B CHCTeMY  KOMMYHANbHOH
KaHATH3aLHH npexyCMaTpPUBAIOT
KOHTPOJBHBIH CMOTPOBOH KOJNOAEL C KJIanaHOM
«3axjonkay (mo ycnosusM mnpucoeauHenus I'YII
«BogokaHany).

C6poc BOan! npeHaxHOH Tpyb4aTol cerH
OCYWIECTBIIAIOT C TIOMOMIBIO TPAH3UTHOTO JApeHaka
u3 TpyG 6Gez mepdopaumn u obcemxy. Pacxonmst
JpeHaka OTBOISAT CaMOTEKOM JHO0 ¢ NOMOWBIO
OTKa4KH HaCOCHBIMH YCTaHOBKaMM Wiy
TIOTPY>KHBEIMEI HacocaMu. Toraa TpaH3MTHEIH ydacTOK
JpeHaXa N0 KOJOAlA racHTeld yCTPaHBAIOT B BUJAE
HanNopHOH ceTH.

Tpan3uTHbIH IpeHaxX H HaCOCHOe
o6opylOBaHHE TMPOEKTHPYIOT B COOTBEICTBMH C
TpeGOBaHMAMH K JOXKAEBOW CETH BOJOOTBEAECHUS
(CHuI1 2.04.03).

9.22 Ha yuwactkax yp6aHM3HpPOBaHHOIO
nanmuagTa IBOPUOBO-TIAPKOBBIX aHcamOieit
HCTOPUYECKHX 31aHHMH NPH OTCYTCTBHM MeCT NpueMa
IPEHRKHBIX BOA (KAHAJM3ALHOHHBIX ceTedl) WM
HEBO3MOXKHOCTH OCYIIECTBHTL cOpOC IpeHamHBIX
BOA B BoAHble OOBEKTEI B COOTBETCTBYIOUIMX
CHUAPOreONOrHIeCKUX YCIIOBHSAX crenyer
HCTIONB30BaTh MOrIOIAOIHE CKBAKMHBI (KOJIOALbI),
KOHCTPYKUHIO KOTODBIX HAJJIEXKHMT INPHHHMATh
cornacHo CripaBoyHoro rocobus k CHuII 2.06.15,
CHuIT 2.04.03, a TaiKe NpPOBOAUTH Jpyrhe
MEpONPHATHS  I'€OTEXHHYECKOro  BOAOOTBEIECHHS
cornacHo TpeboBaHuiIM 6.4.

9.23. Jns HamexXHOH  3KCIUTyaTalyu
IpeHakXHOM cHcTeMbl Tpebyerca  obs3aTenpHas
peryndpHas NpPOYMCTKa HAPEHAXHBIX KONOAIEB, ©
TeM, 9To0Bl HE [OOMyCKATh 3aWNEHHA IPEHAKHBIX
TpyG, MO3TOMY B TeKCTOBOM M rpaduueckoi wactu
NpoeKTa  clielyeT  YKasblBaTh  HEOGXOOHMOCTH
TIONOGHBIX 3KCILTYaTAIIHOHHBIX Mep.

10 Koncrpyknus apeHaxa

10.1  [ina 3amuTel 3arTyOneHHBIX yacTei
30aHUP cremyeT NPUMEHATh TPALUUHOHHEIE H
COBPEMEHHbBIE KOHCTPYKUMH  TOPH3OHTAILHBIX
IpeHaXeH:
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— ¢ ¢unsTpyrowell obcelnkol Tpyd (unm
HAaTlOJIHeHHeM 3aKpBITOTO JpeHaxa) W3 PBIXJIOro
COPTHPOBAHHOTO MaTepuana (Tiecka, rpaBus, mebHs),

— ¢ (QWIBTPOM M3 IEOCHHTETHUYECKMX (HMin
HaTypaibHbIX) MaTepUaioB B COYETAHUM C NECUAHO-
rpaBUHHEBIMY;

-— C KOMIIO3IUIUAMHA Hu3 APCHAXKHBIX
MaTepuanoB Ha OCHOBE ILIACTMACC (F€OKOMITO3UTHI);

— ¢ obeptkaMu TpyO M3 TeoTKaHH (WU
HaTypasbHBIX MaTepHasloB) U 6e3 HUX.

T'eoTeKCTWILHBIE MaTepUaIbl B KOHCTPYKLHH
JpeHaKa CIIEAYET UCTIONb30BaTh B KaUecTBe:

—  ¢unpTpyromux MeMOpaH 1Jis pa3eneHus
06paTHON 3achIIKU W OOCHINKH TPYOHaTOro ApeHaxa,
(GUIBPTPYIOIKX CIIOEB MOCHAEHEH;

— obeprxu Tpyb.

I'eOKOMIO3UTHL CiiEAyeT HCIONB30BaTh I
NOBBILIEHHS 3GhQEKTHBHOCTH JPEHAKHOH CETH H
COKpaleHuss 00BeMOB (QHIBTPYIOIMX TI'PYHTOBBIX
MaTepHaJIOB.

10.2 Bribop reoTeKcTWIBHBIX MeMOpaH H
PEOKOMIIO3WTOB CHENYET OCYIIECTBAATH C YYETOM
ycnoBuil HX paboThl, HHKEHEPHO-TEOIOTHYECKHX
ycnoBui TUTOMAKH CTPOMTENBCTBA ]
PEKOHCTPYKLMH,  TEXHHYECKHWX  XapaKTePHCTHK
martepuanos [11, 17, 19, 20].

I'eoTekcTWIbHBIN GUIBTP AOIDKEH NPOITYCKATh
BOZy M  OTCeMBaThb TIPyHT, H3/HIUHE HE
nehOpMHPOBATLCS M HE OFPAHHYHBATH JOCTYTl BJIATH
B IPEHaXHYI0 KOHCTpyKIpnO, ob6namare 6Mo- H
XMMHUYECKOH CTOMKOCTBIO, COXpaHATH pabouee
COCTOSHHE Ha  TIPOTSDKEHHWH  BCero  Cpoka
SKCIUTyaTal{ui JpeHaxa.

I'eoxoMnIoO3uTHI ZOJDKHBI OTBeuaTh
TpeOOBAHHAM H3HOCOCTOMKOCTH; 6HO- H XMMHYECKOH
CTOMKOCTH; COXpaHHOCTH B pabo4yeM COCTOSHMH B
TEUCHHE BCEro CpPoKa CIyXKOBI W HMETb BBICOKHE
(hHIBTPALOHHBIE CBOHCTBA.

ITpennourense cnexyer OTAaBaTh:

~——  (UABTPYIOLIHM HETKaHbIM
reOTeKCTHILHBIM MeMOpaHam u3 GeckoHeuHbix TIIT
HHTEH, C MIJIONPOOHBHBIM YIIPOYHEHHEM;

—  TPEXMEpHBHIM reOKOMITO3HTaM n3
npeHakHoro rutacrukoporo (IIII) ocHoBanus W
owipTpyromeli MemOpaHbl, KOTOpble Ha3bIBAIOT
naacmuxosuiMu IpeHaxaMH. 3amada MmemOpanbi B
IUIACTHKOBOM [ipeHake — [MpOIMYyCTHTh BOLY B
IIPOBOJHMK BJar¥ {(OCHOBaHME) M  3aAepKaTh
YacTHIB! OCYIaeMOro IpyHTa. 3ajaya JIaCTHKOBOIO
OCHOBAHMA —  TpPAHCNOPTHPOBaTE  BOOY B
NpuGbYHAAMEHTHYIO CHCTEMY FOPH30HTabHBIX JPEH.

g  OTHETBHBIX THNOB IIJACTHKOBBIX
IpeHaXeH CymecTByeT BapHaHT KOHCTPYKIIMH

11
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CO ChoenuanbHOM masyxoH (KaHaloM) JUif
IPEHAXHOH TPYOHL.

10.3 Qunprpyiollde IpyHTOBEIE OOCHIIIKH B
3aBHCMMOCTM OT COCTaBa OCyLIAeMOTO TpYyHTa

CIEyeT  YCTpauBaTh  OHHOCIOMHLIMH  HJIH
JBYXCIOWHBIMH [16]. Hapsoy c ITUM
TpeXyCMATPHUBAIOT  3aCHIIIKY  YAaCTH  TpaHiueu

necyaHsiM rpyHToM (puc. 5). Ilpu ycrtpo¥ctee
OTKOCHOM TpaHIIeH TaKy¥o 3aChIIKy HeJaloT B BUIE
NPU3M 10 cOOGpaKeHUIM SKOHOMHH MaTepHana.

g §

Q.6-0.7H ...
He monea d+600
He Gonee H+300

50180 1500 |t |
] |

C yseron Cyeron
" pasiepa RS

Puc. 5. Cxema ycmpoiicmea obcvinok:
a — npamoyzonenas; 6 — 6 eude mpaneyuu;
1 — Openadcnas mpyba; 2 — wyebenv,; 3 — necox ¢
xo3@duyuenmom urompayuu ne menee 5 m/icym.;
4 — mecmmuiii spyHm

HasHayeHWe mpH3Mbl — TIpHMEM  BOJBL,
nputekaomeii ¢ Gokos. Haumeupinas BricoTa
necyanoi npusmsr coctasnger 0,6-0,7 or BesnUHHbI
npeBslIeHUs pacyeTHOro YI'B OTHOCHTENBHO HIHa
[JpeHaXHOU TpaHIueH, MakcHManbHas — Ha 30 cMm
BHILIE pacyeTHOro YI'B; onTHManbHas onpeaensercs
KOHKPETHBIMH YCIIOBHMSIMH CTPOHTENbCTBA.

104 OpnnocnoiiHple GWIETPYIOMME OGCHIIKH
JOIYCTMMBI B IPAaBENUCTBIX H KPYNHBIX HECKaX, a
TaloKe B IeckaX cpeaHell KpYMHOCTH CO CpPENHMM
JmamerpoM yactul 0,3-0,4 MM 1 KpyTiHee.

JByxcinotiHble 0GCHIIKM ClIeoyeT YCTPAUBATh B
CYNecaX, MEJNKHMX MBbUICBATHIX M CPEIHE3EPHHCTHIX
YIECKaX €O CpeIHHM JHAMETpPOM 4YacTvll MeHblle
YKa3aHHOTO, a TAaloke IMpH CJIOMCTOM CTPOEHHH
BOJIOHOCHOTO ILIACTa.

I'pyHTOBBIE MATEpHAIIBI, MCIIONB3YEMEIE MM
OOCBINMOK,  JIOJDKHBI ~ OTBeyaTh  TPeOOBaHMAM,
MpeABSBISEMBIM K MaTepHanam uist
HAPOTEXHUYECKUX COOPY>KEHMIA, U COOTBETCTBOBATE
JAeMCTRYIOIMM rocyapCTBEHHBIM CTaHAAPTaM.
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CoctaB  QwibTpyrolux OOCHINIOK — Clieayer
nonbupars, uToOH MCKIIOYMTL  cyddo3uo H
KOJIBMATXK  CHCTEMBI, TOMLMHA OFHOLO  CNOS
obceinku [OJDKHA 6pITE He MeHbLIE 150 MM.

JUta BHyTpeHHero cnost OOCBHINOK HCHONBE3YIOT
mebens M1000-1200 ¢ xpymHocTsio dpakimii 3-10 Mm
(B 3aBMCHMOCTH OT pasMEpoB INpPONMIOB TpyG),
BHEIIHErO CJOS M MeCHaHbIX INpPU3M — TECOK C
K03 GHLMEHTOM (QIBTPALIMM HEe MEHBIIE 5 M/CYT.

OO6ChinKamM INMPUAAIOT IPSMOYTOJIBHYIO WM
TpaneueunanbHyro  ¢dopMy,  Golee  Cnoxuble
KOHQHIypauHH TpeOYIOT CHELHaTbHBIX HHBEHTAPHbIX
nmroB.  OOCBINKM  TpameueunanbHOM  (OpMBI
BBIMONHAIOT € OTKOCAMH YCTOHYMBOIO OUEpTaHWS,
TIPSMOYTONMBHbIE — C IOMOIIBIO LIUTOB.

10.5 Beibop koHCTpyxuMu Tpybuaroro
JpEeHaKA 3aBHCHUT OT I'MAPOrEOJIOrHYECKMX YCIIOBHIM
IUTOMANKH CTPOMTENbCTBA, OcoOeHHOCTeH 0oOBbeKTa
3allUTHI, THIIA M CHCTEMHl JpeHaxa, 3arTyGileHus
MIOABAIIBHOTO HTaXKa M ero Ha3Ha4eHHUs (pHuc. 6).

10.6  IlnacToBeli OpeHaK MOJS  3aIUWTHI
3armyGyIeHHBIX YacTell 3[1aHUs CIAEAYET BLINOIHATE B
BHOEe CIUIOIIHOTO  HecYaHO-TpaBMMHOro  cros
(nnowanneii), B BHAe InpusM (IMHeHHBIH) M
HMEIOIMX YIIOH K TpyGuaToit mpeHe, a Takke ¢
HCIIONBE30BaHHEM TEOTEKCTHJIBHBIX MeMOpaH H
BBICOKOITPOYHBIX T€OKOMITO3UTOB.

KoHcTpykims IUIacTOBOro JApeHaka MOXeT
COCTOATH M3 OHOTO WM JABYX CJOEB B 3aBHCUMOCTH
OT XapaKTepa IOACTHIAEMBIX IPYHTOB, IIHPHHBI
3alHIAEMOr0 COOPYXKEHHA U IPHTOKA BOBI.

O1HOCOHHBIH IUIACTOBBIH ApeHaK
YCTpaupaloT M3 meOHA (TpaBHs), ABYXCIOHHBIH — 13
mebHs ¥ necka. Ilecyanwlii cnolf Moxer OwITh
3aMEHEH COOTBETCTBYIOLIEH reOTeKCTHIILHOH
MeMOpanoii. B rmmacroBoM mpeHake HCMONB3YIOT
mebeHb ¢ KpynHOCcTRIO  ¢pakumii  3-20 Mm
(x03¢PUIHEHT HEONHOPOAHOCTH — He Gonblue 5), a
TaloKe CcpenHe3epHHMCTHIH rnecok. K rpyHTOBBIM
MarepuanaM (QuapTpylomeii TOCTeNH  ApeHaxa
TIPeIBABIISIOT TpeGoBaHuU, aHANOruvHble
TpeOOBaHHAM K  TIpPyHTOBBIM  (UIBTPYIOIKM
obchinkaM Tpyb4aToro ApeHaxa.

Inomanmeii IUIaCTOBBIH JIpeHaK d
OHOCNIONHOH IEe6eHOYHONW TOCTENbI0  JIOJDKEH
HMeTh TOMIURY He MeHbie 300 MM. J[ByxcnoiiHyro
JIPEHHPYIONIYIO MOCTENh KOHCTPYKTHBHO PEIlaloT W3
MeBeHOYHOro oS MUHUMANBHOM TomuuMHON — 150
MM, a recyasoro — 100 mMm.

Jna COKpallleHHA 06BeMOB mebna
IUIOIIAAHbIH  IUIACTOBBIH ApeHaK 3arniyONeHHOro
371aHMA KOHCTPYKTUBHO MO>KET OBITH peleH B BHAC
clos  Mecka, DPOpe3aHHOro B IONEPEYHOM
HAalpaBNeHUH eOeHOYHBIMU IPH3MaMH.
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Tommuna JMHEHHOrO IUTACTOBOTO MpeHakKa ¢
OJHOCJIOWHOM MOCTENbI0 U3 WeOHs A0/DKHA OBITh He
menpiie 200 mM. Heobxomumoe KonMuyecTBO HpeH

(pu3M) OMpeAEnsIoT € YYETOM THIPOre0IOrHYeCcKrX
YCIIOBHH, @ HX TNOJIOKEHHE B IUIaHEe 3aBHCHT OT
KOHCTPYKLIMH yHIaMeHTa 3aLHIIaeMOoro o0beKTa.
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Puc. 6. Cxemvi KOHCMPYKYUU NPUCTMERHO20 OpeHaxCa

QuILTpyIomas NOCTENb IUIACTOBOIO ApeHaKa — JocTarouHoif BOJIOTIPOITYCKHOH
JOIDKHA COTIPATaThCS C OOCHIIKOM JApeHaXHOH TpyOB! Ccnoco6BOCTH;
cornmacHo  TpeGoparmsm  8.15. B mpomecce — DOpPOYHOCTH IPH BO3NEHCTBMM HAa HHX
TIPOU3BOACTBA paloT IVIACTOBEIA MPEHMK 3alMINAIOT IPYHTa 3aCHIIIKH ¥ JHHAMAYECKHX HATPY30K;
or 3acopeHus. IlpaMepEl KOHCTPYKIWM LIACTOBOTO — CTOMKOCTH K ArpeCCUBHEIM IPYHTOBEIM
JpeHaxa 30aHnii noKa3aHKl Ha PACYHKe 7. BOZAM;

10.7 Ilpn BrIOOpe KOHCTPYKLMH NOJIIONBHEIX

— ynoOcrBa ycTpolicTBa M IKCILTyaTal[Hy
IPEHAKHEIX JMHEYA ocofoe BHHMaHHE ClexyeT

JipeHaxa.
YACIATH €€ HANCKHOCTH. B naubonsmneit cTenmern 3THM TpeGOBaHMIM
Korza BHYTpeHHHE IDCHAXKHBIC  JMHHIH OTBEYaloT OJHOCJIONHEIE 3 JIBYXCJIOHHEIE

TIPONOKEHEL nojx IUIMTOM  noja  ToaBala

IUIaCTMacCOBRIC pr6 H3 IIOJHITHIICHA HH3KOI'o
BOSMOXHOCTh JIOCTyIIa K HHM  HCKIIIOYACTCH,

pasnenust (ITHI), mommurmmxmopupa (I1BX), a

NI0STOMY YCTPOMCTBO JIPCHAKHEIX MeOEHOTHBIX raioke mommpornuiena (III) M IOMETHICHA

npusM  (OpH  ONTHMANBHOX  TpaccHpoBke ¥ BEICOKOM mrotHoctr (HJTIE). B 3aBucHMOCTH OT

COOTBETCTBYIOMMX DPAcyCTHEX MapaMerpax) hMeer MarepHaga M KOHCIPYKIIMM OHHM OTHOCATCS K

onpe/ieNieHHEE IPEMMYIIECTBa Mepesi TpyGuarsMu PasIAYHEIM KJIaccaM JKECTKOCTH,

KOHCTPYKUWMAMH [2]. 10.9 Br6op KOHCTpYKIME ApeHaxHO#H Tpy6H
108 Tpybm npesaxa mnoxGupaor u ONpefieNseTcs  YCHOBMAMM  TPUMEHEHMS M

NPOESKTHPYIOT B COOTBETCTBUH C TPeGOBAHMSIMHU: TPeGOBAHMAMY IKCILIy ATALH.
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Puc. 7. Cxema KOHCMPYKyuu RAGCMO6020 OPEHAXCa
A — 33anusn; a— 08yXcA0iHO20 U3 NECHAHO-ZPABULIHLIX CROes; 6 — mo dice ¢ 2eomeKc-
munsHOt Qunsmpyloweii MeMOparoti; 6 — mo Jice 0OHOCA0MH020 u3 webns; 1 — dunompyrowas nocmensy; 2 ~
dpenaxcuas nepdopuposanna mpyba; 3 —webenounvii punomp;
4 — necyanbviti punemp; 5 — obpamnan saceinka; 6 — nepenyckras mpyba 6e3 nepgopayuu;
7 — 2udpousonayuonnas membpana; 8 — 6emonnas nodzomoexa; 9 — zeomexcmunoHas

Pasmepur

BOJONIPHEMHEIX
IpeHaKHEIX TPYO HNOJDKHEL HOAOHpATECH C Y9ETOM
TPaHyJIOMETPHYECKOrO COCTaB OCYHIaeMOT0 FpyHTa
[1,3,5]. OTo TpeboBamme cleAyeT YYHTHIBATH IIPH
BHOOpE TpyO, IPENCTABICHHEIX HAa COBPEMEHHOM
CTPOMTEIBHOM DHIHKE ¢ Pa3MYHBIMH BapHaHTAMH
JPEHaXHBIX Ipope3ei.

dunempyrowasn membpana;

OTBEPCTHH

TpaguIMOHHEIE KOHCTPYKIHY — ONHOCIOMHEIE

CoBpeMeHHEIE

3 dexTHBHEI

omane

Tpy6H ¢ Tnamkol mmM (game) ¢ rodpupoBaHHON
KOTOpas IOBHIIAET HPOYHOCTD
TpyOsl, COXpaHSeT ¢¢ THOKOCTH M YyBENWIHMBaeT
BOJ1032XBaTHIBAIOTIYIO
OTBEpCTHIL.
JBYXCJIOHHEIE H Jake MHOTOC/IOMHEIE TPYOHL
Tlocnemaue

JPEHAXKHEIX
KOHCTPYKITUH

npH Gomemmx

10 — mecmnviii zpynm

JMMHAMMYECKUX HATpy3Kax M TIyOMHaX 3amoKeHHA
3amuIEaeMoro o6beKTa.

B mByxcnoliHeIX TpyGax BHYTDEHHAA CTEHKA
raagkad, a HapyxkHag o6ojiouka ro¢pHpoBaHHASL,
Hafle)kHO CKpeIUIeHHas C BHYTPEHHHMM CJIOEM.
Braropaps rIagKoi BHYTpeHHEH CTCHKE
YBETHYMUBACICA CKOPOCTH BORHOIO IOTOKA M
TOBHIMAETCS MPOBOAMMOCTE TpyOhl. Hamrane srem-
uel rodpupoBasHOH o6o109Ku Jenaer
KOHCTpYyKInIO TpyOml ycroifumBoii X ymapHoit
medopmamuy, 9ro  ocofeHHo  BaXHO TP
TPaHCHOPTHPOBKE H MOHT@KE Tpy0 B 3HMHMX
ycenopuax. Takue TpyOel OTHMYAIOTCA BEICOKOM
BOXOOCYIIUTEIHHOMH i caMoogMIaromeiics



CNOCOOGHOCTBIO,  XOpOMIO  <«Jepxar»  OOBIGHO
HebOJIbIIO0MH 3aaHHEIM YKIIOH Tpacchl ipeHaxa

Jonyctrmas MakcUManbHas riryOuHa
3aI0XEHHS OIHOCIOMHRIX IUIACTMAcCOBBIX ApeH
3aBHCHT OT MaTepHana TpyO, HauMeHblmas riTyGuHa
OpoKIagKu Tpy6 ompenenserca TpeGoBaHMAMH HX
3alIMTH 0T JUHAMMYECKHX Harpy30K M IPOMEP3aHuA.

B cnabrIx rpyHTax ¢ HEAOCTATOYHON Hecylned
cHOCOOHOCTBIO IpeHaXHas Tpyba mobkHa ORITH
YJI0XKEHA Ha MCKYCCTBEHHOE OCHOBaHHE.

10.10 CwmotpoBele Konoausl. TpaauiMOHHEIE
KOHCTPYKI[MM KOJIOZIIEB CIEAYET YCTpaHBaTh M3
Kene300€TOHHEIX KOJIell ¢ BHYTPEHHHM AHAMETPOM
1000 MM, xonomus! ¢ HacocaMu — 1500 mm.

CoBpeMEHHbIE KOMOAKTHRIE  KOHCTPYKIMH
KONOMUEB — M3 IUIACTMAacCHl € MHHUMATHLHBIM
guametrpom 315 mm. Ilocneanue u3rorasiMBalOT Ha
3aBOJIE M IIOCTaB/LIOT B POTOBOM BHJIe Ha IUIOMAIKY
CTPOMTENLECTBA HIHM CcoOMpaloT Ha MeCTe M3
COOTBETCTBYIOIIMX AJICMEHTOB.

TpyOr1 TpaH3UTHOTO JpeHaKa BRIMOJHAIOT 6e3
nepdopaiun M ycrpauBaloT 6e3 QuAbTpyromei
obcemxn. Ilo KOHCTPYKIMM M  TeXHHYECKHM

XapaKTepHCTHKaM OHH  aHAIOTHYHH  Tpybam
CcaMOTe4YHOM JIHBHEBON KaHAH3aIMH.
IIpeamoyrenue cienyer OTJaBaTh

TUIaCTMACCOBBIM KOJIOANAM M3 COOPHEIX 3JIEMERTOB,
MOHTHpyeMEIX ~ Ha  Mecre.  Llenecoo6pasuo
MCIIOJIB30BaHHE KOJOAUCB H IUIACTMACCOBHIX TPYG
OIHOM U TOM’ XKE CHCTEMEI, IIOCKOABKY B 3TOM ClIydae
MMEIOTCA BCce HEOOXOMMMEIE KOMIUIEKTYIONME: A
coeMHeHUA TPYO Mexay coGo, Tpy6 B cMOTPOBBIX
KOJIO/LIEB, YCTPOHCTBAa MPOTHB 3aMEP3aHUA H T. IL
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Taxkas JpeHaxHas cucieMa sBigercs Hauboee
9¢deKTHBHOM C TOYKM 3peHus SKCIUIyaTalHd M
JOJIrOBEYHOCTH.

10.11 Koncrpykus cGopHOro Kozuoaua
COCTOMT M3 TpeX OCHOBHBIX YacTeil: JOHHOM,
BEPTHKAIbHOH ¥ KPHIIKH W moka (puc. 8). Tpybu
nu6o Bpe3aloTcs HAa MECTE B HIDKHIOIO YacTh
BEPTHKANBHONH KOHCTPYKUHH, MHGO B He#l HMeEIOTCA
3aBoACKME orBomEl. Kax mpaBmio, npemovTdTeIcH
BapHaHT Bpe3kd Tpy6 mo Mecry. OIEeMeHTH
KOHCTPYKIIMM KOJIOAICB BRINOJIESIOT H3 Pa3iHIHBIX
MAaTEpPHAJIOB MCXOAA U3 YCNoBHi HX paboThL
BepxHIOI0 4HacTh — JHOK B 3aBHCHMOCTH OT
Ha3HAYEHUS TEPPUTOPUM M OXHIAEMEIX HArpy30K
BHITIONHAIOT B pa3IMYHBIX BapuaHTaX. Beprakansnas
9acTh KONOAUA MOXET TpEACTaBIATH coboit
OHOC/IONHYIO rOGPHPOBAHHYIO MWIH JBYXCIOHHYIO
Tpy6y M3 pasmuunbx Marepuaio (IIBX, TTH/, ITIT),
IHo Konoxnua — u3 I,

10.12 Konmomus ¥3 IUIACTMACCOBHIX HM3AEMMH
YCTpaMBalOT ¢ OTCTOMHON dacThio (MECKOJIOBKOH)
roybuHo#f He Menpme 0,5 M. H WHMcTAT C
HCTIONB30BAHHEM CPEICTB MEXAHHU3AllHH.

B TpamsiMOHHEIX es1e3066TOHHBIX KONOANAX
ocamouHast wacTh NIyOuHO#i He MeHee 0,5 M
00s3arTe/bHA B MOC/IEAHEM CMOTPOBOM KOJOMLE CETH
Ha CTapTOBOM YYAaCTKe TPAH3HTHOTO HAPEHaXa, B
NepenajHeIX KOJNOALAX, a Takke B CMOTPOBBIX
KOJIOAIAX 1O Tpacce ApeHaka depes 40-50 M.

Ilpp mnammuem TpeGoBaHMmif cCHeNHEANLHEIX
OpraHH3alMif COOpY)KeHHS HAa CETH TPaH3HTHOTO
IOpeHaka ciaeyeT BHIIONHATE B COOTBETCTBHH C
3THMH TPEOOBAHHAMH.

Puc. 8. Cxemvl koncmpyxyuu konodyes:
@ — NIACMMACCO8bX, COBUPAEMBIX HA MeCMme ¢ KOHUYECKOl GemonHOtl 20pnosunoil;
6 — mo dice ¢ YYZYHHLIM JOKOM U 100KOT; 8 — mo dice ¢ 6pe3anKoti OpeHaxcHol mpy6oil;
1 — 20pmpyba konodya; 2 —10bxa us IIBX; 3 — Ono us nponunena; 4 — xonuveckas 6emonHas 20proeuna; 5 —
De3urogoe konvyo, 6 — Kpbluika.
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11 Pacuer apenaxedt

11.1 B mponecce pacdeToB IOpH3OHTAIBHEIX
IpeHaxel ciexyeT BRLACIMTD Ba dTala:

1) I'mpporeonormgeckue pacueTH, ¢
NOMOIIBI0 KOTOPBIX OIPEHENMOT He6UT IpeH H
MOJIOJKCHHE JEIPECCHOHHBIX MOBEPXHOCTEH
NOA3EMHEIX BOJ HA 3alIHINAcMO# TEPPUTOPHH.

2) T'unpasnavdeckyie  pacdeTH,
ONpEREIIAIONIHE HE0OXOXHMYIO TIPOITY CKHYIO
CIOCOGHOCTs BHIOPaHHEIX MapaMeTpoB ApeH IpH
JOIYCTHMBIX CKOPOCTAX TCYCHHA B HHX BOOBl M
COOTBETCTBYIOIIEM HAIOHEHHH.

I'appaBmiueckie pacdeThl APEHAXA TPATHIHOHHO
BBEIIOJIHSIOT METONOM mnozabopa. B Hacrosmmee Bpems
pemienue 3TOH  3anauM  ofnerdacTcs NpPUMEHEHHEM
CIENPANEHEIX IpaUKOB, KOTOPBle, KAaK MPaBHUIO,
cofiepKarcs B MCTONMYUECKHX  PeKOMEHZAIMAX
NOCTaBHIMKOB COBPEMEHHBIX APEHAKHEIX TPYO.

I'mpporeonorageckue (pursTpatmoHHEE)
pacdeTnl BHINOJHAIOT HA OCHOBE CHELMANbHEIX
(pacueTHEIX) cxeM s OTOGPaXEHUS OCHOBHEIX
THPOTEONIOTHIECKHX  XapaKTEPHCTHK  IUIOMIARKH
CTPOHMTEIIECTBA U YCIOBHI pabOTH JpeH.

11.2 Ilpp BEIOOpe pacyeTHRIX CXeM
YUMTHIBAIOT ~ KOHKPETHEIC YCJIOBHE  IUIOIIAJKH
CTPOHTENLCTBA:

— CHCTeMy JipeHaXa H HCTOYHMKH IMHTaHUS
MOJ3EMHEBIX BOJ;

— THI JpeHaxa (COBEPMEHHHH WM
HECOBEPIICHHEIIH);

— CTPOCHHE OCYIAEMOro MaccHBa (CTENEHb
OIJHOPOXHOCTH TIOPOJ IO BOXOIPOHHIAEMOCTH) H
GWIBTPAIMOHHEIE CBOMCTBA €T0 CIIOEB;

— THIPABIMYECKOS COCTOSHHE BOXOHOCHOTO
1U1acTa (HaopHBIe WK Ge3HANOPHEIE BOJIBL);

— XapaxkTCpHCTHKY NOTOKA NOA3CMHBIX BOJ
(HampasiieHHe, MOIIHOCTb, YKJIOHEI).

I'paHmMiel  MeXIDy OTACHBHRIMM  CIOAMH
CXEMATHYHO IPEACTAB/LTOT B BUAE TOPH3OHTANBHBIX
TUIOCKOCTEH, TIPOXONSMIAX depe3 CPellHHE OTMETKH
KOHTaKTHPYIOIHX ¢10eB. HakIoHHbIe INIOCKOCTH Ha
paccMaTpHBacMOM y4acTke 3aMEHSAIOT
TOPH3OHTAIBHEIMH, YTO JOIYCTHMO IPH YKJIOHAX He
Goasme 0,01 [15].

T'uxpaBrudeckoe  COCTOAHME — BOJOHOCHOIO
IUTacTa onpenenseT pabory INpEHOKHBIX CHCTEM B
YCIIOBHAX HANOpHHX WM GezHanopHEX Bop [14]. B
NEPBOM ClIydae NPCHAXH PELIAIOT 3ajady CHATHA
NBE30METPHUECKOr0  Hamopa  (HOJHOIO WM
YacTMYHOr0) B BOJIOHOCHOM IUTacTe. Bo Bropom

ciyqae ¢ IOMOMmBI0  JpeHaked  oCymaoT
BO/XOHOCHKIH ILIACT.

11.3 BapuaHTH pacdeTHRIX CXEM:

— onmoymHelHa (omuHoTHA%)

TOPUM3OHT&IbHAA IpeHa (OeperoBasi, TONOBHA%) ¢
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OMHOCTOPOHHMM WJIH JBYCTODOHHHM IIPHTOKOM
IPYHTOBBIX BOJ C BHUTEIEKAIell TeppETOPHH M/
CO CTOPOHHI BOJIOEMa;

-—  JBYXJMHEHHbLIM TOpH3OHTATBHEIN APEHaX
(cogeranme Geperopod M TrOJNOBHOH IpeH) ¢
JBYXCTODOHHUM IIPUTOKOM IPYHTOBHIX BOX C
BhIDENexameil TeppHTOPUH H CO CTOPOHBI BOZOEMA;

— KOHTypHad TODH3OHTAJIbHad CHCTEMa
(xonbueBol Wi NpUdYHAAMEHTHRIM APEHAXKH) IPH

HTaHMM  MOM3EMHBIX  BOA,  NOCTYHAIOmEX
TIPEMMYINECTBEHHO B HpeJeiaX IIOMAJH, Jiexamed
BHE IPEHAPYEMOTo KOHTYpa;

—  TOpH3OHTAIBHEIE JIpEHs,

PAacroNioyKeHHEIEe Ha TUIOMaAKE Ha YCIOBHO PaBHRIX
paccTosHMAX  (CHCTEMAaTHUECCKHH  JpeHax’) H
paboraiomme oOOWYEO B  YCHOBMAX  NOTOKA
TPYHTOBHIX (IJIM CXONHEIX) BOJI IPH IIATAHHH CBEPXY
W CHU3Y;

— GwpTpyIomad NOCTeNh B OCHOBaHHH
3aImMImaeMoro 06bexTa (IUIACTOBHIH APEHAX) IIpU
MOCTYIUICHHH MOA3EMHEBIX BOJ COOKY W/HITH CHH3Y.

11.4 Pacder ropH3oHTaNLHEIX TPYOYarhiX H
IUTIACTOBHIX JPEHAXHBIX YCTPOMCTB, paboTralommx B
YCHOBHAX YCTAHOBHBHIETOCA PEXHMa (QHILTpaIMH,
6e3HaNOPHEIX BOA M ONHOPOMHOM CPEHEl CIEAYET
NIPOH3BOAHTH MO NPHBEACHHEIM HWDKE PacCYCTHHIM
dopmynam.

PacueTHeIl YpOBEHh I'DYHTOBHIX BOJ CICAYET
NPMHAMATh HA OCHOBC TIPOTHO3HGIX 3HAYCHMN
MHOTOJIETHEro cpefiHerofosoro ypoeHd I'B Ha
IUTOMAaJKe CTpoATeNbeTBa [12].

Ipu APCHHPOBAHHH 3JaHMH  MECTHEIMH
CHCTEMaMH B COYETAaHMH C IUIACTOBEIM PacXop,
OTBOAXMEIH TPAaH3HTHRIM APECHAXKOM, ONpENCNseTcs
TOJBKO 1O BEJIMIMHE pacxoma  TpyOwaTeix
npudyHTaMEHTHEIX OpeH.

11.5  Jins pacuera apes, pabotalommx B
HANOPHEIX YCJNOBHAX, a Takke ILIACTHKOBRIX
npenaxeit HeoOxoAAMO BOCITO/IE30BaTHCHA
JonomHuTeNbHOM MHpopMammel, nMelomelics B
HOPMAaTHBHO-CPABOYHBIX MaTepuanax [1, 5, 15, 17].

11.6 B ¢opmynax H NpuBEeAEHHRIX HWDKE Ha
PHCYHKaX pacueTHHIX CXeMaX, NPHHATH CIECAYIOMHE
0003HaCHAN:

H - spicota nenomwkeHHoro YI'B wHan
BOZIOYTIOPOM, M;

h — miybusa norpyxeHua JpeHH HOX
HenoHmkeHnL YI'B, M;

T — npesbIMEeHHe HECOBEPMEHHOH APEHEI HAJl
BOZOYTIOPOM, M;

H; — npesnimenne nomwkeHHoro YI'B Hap
YPOBHEM BOZK B HECOBCPIICHHOH H COBEPIICHHOHK
JpCHAX HAa PaCCTOAHMM X OT HHX, M;

* CricTeMa KCTIONBE3YETCs, KAK PaBUAo, TONBKO At
0o011ero BOAOTIOHWKEHUSA



hy - nmpessmenwe noOHWKeHHOTO YIB
OTHOCHTENBHO JpPEHbl B UEHIPE KOHTYPHOI'O
JpeHaxa, M,

Hpax — MaxcHManbHas BHICOTa MOHIDKEHHOTO
YI'B Hanx BONOYMOpOM B  MEXIYXAPCHHOM
NIPOCTPAHCTBE CUCTEMATHYECKOTO APCHAKA, M;

hyc — BRICOTA BHICAYHBAHHUS — Pa3pEIBa MEXY
YPOBHEM BOAHI B APEHE M HA KOHTAKTE APEHAKHOM
OOCHIIIKH C TPYHTOM, M;

R — paguyc nenpeccun, M;

To — MPUBEICHHEIH paguyc KOHTYPa, M;

Iy — PaJMyC JPEHEL, M;

O — [OJIOBMHA PAacCTOSHHA MEKIY IpeHaMH
CHCTEMATHYECKOTO APEHaXa, M;

Q — pacueTHBIH pacxos, M /CyT;

Qo — yAesBHEI pacxof, M/cyT Ha 1 nor.Mm;

W  —  MHTEHCHBHOCTP  NIpOCa4iHBAHHA
aTMoctepHEIX 0CAIKOB, M/CYT.

11.7 Pacyer mnpomsBOAAT HCXOlid M3
THPOTEONIOTHIECKHX ycnoBmii IUIOLIAKKH
CTPOMTENBCTBA, ¢axTaeckoro TPOEKTHOTO
TONIOXEHNA APEHAKA, €ro CHCTEMHl (MecTHAi HWIH
obmast) " THIIA (coBepIIeHHEIH WIH
HECOBCPINCHHEIN).

Koaddmmenr ¢umrpammm K ocymaeMex
TPYHTOB HpH OTCYTCTBHM ONKITHRX JAHHKEIX
MPHHHMAIOT Ha OCHOBE CIIPaBOYHEIX MATEPHANIOB H C
YYETOM MECTHOTO ONLITa CTPOMTENhCTBa. Ilocnennee
OCOGEHHO BAXHO, MOCKONBKY B CHPaBOYHRIX
HCTOYHUKAX TNPHBOASICA HE BCErAa COBMAJAIOIME
AMana3oHsl 3HaYeHHH koadduieHToB PUIBTPaIHH
OJHOTO M TOTO0 X€ TpyHTa. JTO OOBACHAETCA
0COGEHHOCTAMH HCCIIEYEMBIX OPOS.

Ilpu HEOHOPOMHOM CTPOCHHH
BOAIOBMeINalomeit TOJIIH CpE/IHEB3BEMEHHOE
3nayenne K, paccuurriBator o gopmyae

_Km, +K,m, +..+K m a

m,+m, +..+m, '
rie Ky + K, + ... + K, — xo3ap¢ument
GWIHTpallH OTAENBHEIX OCYIIAEMBIX CIOEB TPYHTa,
Mcyr;, m; + mp + ... + m, — MOIHOCTE
COOTBETCTBYIOIINX CJOEB, M, KOTOPYIO NMPHHHMAIOT
Ha OCHOBE MCXONHBIX JAHHEIX M PacdeTHOH CXEMH
JipeHaxa.

O6nacth  Wcnoms3oBaHMd  QopMynn (1)
OTpaHHYHBAcTCA COOTHOMICHMEM  KodddmmenTa
GwIBTpaliy pasiHYHEIX cj10eB He Gonbme 1: 20:

Ky :Ken<20 )

11.8 VIMTEeHCHBHOCTE  MpOCAYHMBAHUA
arMOCQEPHHIX  OCAIKOB  ONPEACIWOT C  Y4ETOM
XapaKTepa IPyHTa, KOJIMYECTBA BEIIANAIONMX OCA/KOB
H CTeNeHH 61aroycTpoiicTBa yaacTka 3acTpoiiky.

s TEpPUTOPHH Cauxr-Ilerep6ypra
OPHEHTHMPOBOYHBIC  3HAUEHMA  MHTEHCHBHOCTH
TIpoca9uBaHyd, coryacHo [12], cnemyer npaHMMAThH

K

cp
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s palioHoB HOBO# 3actpoiiku 0,00129 M/cyr,
crapoif — 0,00246 M/cyT.

11.9 OpHonuHeMHEt ¥ IBYyXJIMHeMHEIH
JpeHaxH. PacXomsl ApEHAXHBEIX BOJN H KpDUBHIE
JETIpecCHl OfHONMMHEMHBIX ApeHaxel (MECTHBIX M
o0OIMX) pacCUMTHIBAIOT II0 HIDKEIIPUBEXCHHBIM
dopmynam.

Jlns cosepuenHbix DpeHaKeH, pacaeTHas cXeMa
KOTOPHIX TpeCTaBleHa HA PHCYHKE 9, a yHCNBbHBIA
pacxon ompeaeimor mo dopmyne (3) npns
JBYXCTOPOHHEr0 HPATOKA MOA3EMHEIX BOX M [0
¢dopmye (4) — 11 OHOCTOPOHHETO IPHUTOKA:

KI_I2

, 3
Q, R 3)
KH?
= , 4
Q, 2R “)

rae R - pamuyc JempeccHM JpeHaxa, M,
KOTOpHH paccuuTHBaoT no opmysre (5) wm
OIIpefielIIOT Bo pHCYHKY 10:

’K
R =h W’ 5)

Pacxon apeHaxHEX BOA V1A APEHAKHOM JIHHHH
obmeii myuHo#i L onpenensior no gopMmyne
Q=QL,
©

Puc. 9. Pacuemnvie cxemvl OOHOMUREUHO20
Openadxca
a — coeepuenozo muna; 6 — HecosepuieHHo20 muna

JlenpECcCHOHHY10 KPHBYIO CTPOAT, HCIONB3yA
JUIS PacdeToB €€ OpAMHAT GOopMYITy
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X
H, = H\/;, ()

VnenpHEIR pacXox OJHOMMHEHMHOIO IpeHaXa
(puc. 9, 6) necosepuiennozo muna ONPENEIAIOT TIO

dopmyne

h
=Kh|—+—-oou— |, 8
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rae b — MupHHa TpaHIIEH NpeHaxa, M.

B cyqasx, korga:

— T, BemmauzoM norapudma B dopmyne
(8) MoxHO nperebpeys;

— BOJOYNOpP HAXOAMTCA Ha  GONBIIOH
riyOuHe, BemuuuHy T MOXHO NPUHAT paBHOU
pasHHIIE OTMETKM JOTKa TPYOhl M OTMETKHM HH3a
recyaHo-ImeO6eHOYHOM  OTCHINKH B TNOAOIOBE
¢yHnamMeHTa Wid cBaHOro pocreepka [6].

Pamyc pempecchn R paccauTHIBAIOT IO
dopmyne (5) wm ompenensior no rpapuxy puc. 10.
KpuBylo menpeccuy BEMUCLIOT 0 dopmyne
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Puc. 10. I'paghux onpedenenus paduycog denpeccuu
JUHEeUHbIX OpeH
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Pacxon nmpeHaxHBIX BOHN JUL1 JPEHAXHOHR
JEuy obmelt JuimHol L paccautsiBaior no GopMyne
6).

Pacuer NBYXJIMHEMHBIX IpEH BHIIONHSIOT C
Y4eTOM [IBYX HE3aBHCMMBIX 30H (miIbTpanumu:
BHEIIHEHl — CO CTOPOHE! IIPHTOKA MON3EMHEIX BOJ C
BRINIENIEKAMER TEPPATOPHM M BHYTpPEHHEH — co
cTopoHsl Oepera. COOTBEICTBEHHO HCIIONB3YIOT
dopMyITH i ONpecICHIA pacxojioB
OJTHONMHEHHBIX APEH — TOJI0OBHOM H 6eperonoii.

Pacger monoXeHHs CHIDKEHHOIO YPOBHA B
MEXIYAPEHHOM MpPOCTPAHCTBE BHIIOJHAIOT IO
¢opMynaM, HCIONB3YEMEIM U4 ONpeneleHnst
TIONIOXKEHMS TaKOTO JK€ YPOBHA B CHCTEMAaTHYECKOM
npenaxe. IIpy 3TOM BMeCTO BEJIMYHHEL, PaBHOM
NOJOBMHE  PAcCTOSHHA  MEXAY  COCCHHHMH
CHCTEMATHYECKUMH IPEHAMY, UIA JIByXTHHEHHBIX
CHCTEM IIPHHHMAIOT BEJIMYMHY, PaBHYIO IIOJIOBHHE
PaccTosHKA MEXAY roJIOBHOH K Oeperopoii IpeHaMu.

11.10 KonTypHEHIE cucTeMH JpeHaxa. Pacxon
JPEHAKHBIX BOX VIS KOHTYPHBIX CHCTEM JpeRaka
(xomsLieBoTO, NPHGYHAAMEHTHOIO) COBEPUIEHHOZ0
THIIA, pacyeTHas CXeMa KOTOPHIX IOKa3aHa Ha PHC.
11, a, onpenensmot no ¢opmyne

nK H?
Q= R’ an
In—
T
B ToM cmywae, korma r, Gombmie R,

3HaMcHatenb  dopmyinst  (11) MoxHO npHBATE
PaBHEIM CAUHHIIE.
IlpuBencHEmt pamuMyc rp OHPEAEIAOT NO
¢dopmyne
r, = 5, a2
n
a panuyc enpeccud R — A3 ypaBHEHHMA

2
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roe F— IU10maab, OrpaHHICHHaA KOHTYPOM, M2 -
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Puc. 11. Pacuemnvie cxembl KOKMYPHO20
(konbyesozo, npucmennoezo) openadica:
a — cosepuienno20 muna; 6 — Heco8epuLeHH020

Vposens BOJH BHYTpHU KOHTypa
NpUGIH3UTENBHO PaBEH YPOBHIO BOIBI B JPEHE, BHE
KOHTYpa

QX

T
nK
(14)

IIpu x Memsme r, OTHOmEHWE X / Iy B
tdopmynax (14,16) MOXHO IPHHATE PaBHEIM
enUHMIIE.

Pacxon HpeHaKHEIX BOJ JUIA KOHTYDPHOTO
IpeHaxa Hecoeepuiennozo Tuma (puc. 11, 6)
olpefeasoT o hopmyJe

Q=nKh hR + é’r‘m ,
In— TIn—2+2¢r,
I, I,
(15)

TIE Iy — PACCIMTHIBAIOT 1o dopMyie (9); Iy —
mo (12); R — u3 ypasrenns (13) wm no rpaduxy
(puc. 12); ¢ = @;— ¢,, 3HAYESHUA @; U @ ONPEAEITOT
no rpaduky (puc. 13 a, 6).
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Puc. 12. Ipagpux onpedenenus paduyca denpeccuu
KOHIMYPHbIX 1 NIGCMOGBIX OPEH
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Puc. 13. I'pagpuxu onpedenerus pacuemnorx
Pynrkyui: a— @1, 6 — ¢, 6—F

JenpeccHOHHYI0 KPHBYIO BHE  KOHTYypa
paccunTHBaioT 110 dopmyie (16), BHyTpH KOHTYpa (B
neHrpe) — 1o (18):

Q X
h,=h__+ ,—ln—, 16
X BHIC 7[K ro ( )
0,22Q
By == an
In 8r, x4+ 21";F

= Te , (18
h" h ln8ro+2r(,<p as

Tg
rae F naxonsr no rpaduxy (puc. 13, B).
11.11 Cucremarudeckuii  apenax. Pacxon
JPCHOKHBIX BOJ  CHCTEMATHYECKOrO  NPEHAXA
coBepmicHHOro THIa (puc. 14, a) paccUMTHBAIOT MO

¢opmyne

Q=2WalL, 19
rie L — jqumHa ApeHR, M; o — TOJOBHHA
PacCTOSHHA MeXIy ApCHAMH, M;

K
20 =2H —, 20
a m,}w 20)

Pacxon NpeHAXHEIX BOA CHCTEMAaTHIECKOTO
IpeHaKa Hecoeepuennozo muna (puc. 14, 6)
paccuMTHBAIOT 1o BepaxkeHmo (19), ompenmemsas
PaccTosiHIe MeXLy ApeHaMu 1o dopmye

8K h 1+h 2
2a=7| [—max | Tmax | g2 g | 1)
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1 (22)
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Puc. 14. Pacyemnvie cxeMbl CUCIEMAMUYECKO20
Openaoica:
a — cosepuierno20 muna; 6 — HeCOBEPUIEHHOZO

Jins onpeneneHns BeNMYHMHE! MaKCHManbHOIO
OOHIKEHU! YPOBHA BOAH B MEXAYAPEHHOM
NPOCTPAHCTBE HCUOMB3YIOT YPaBHEHUS, TOIyYCHHEIE
Ha ocHoBe dopmyn (20), (21).J11 ynpomennsa
pacyeToB  MOKHO BOCIOJIB30BaThCS rpadudeckoi
MeToguxo# noadopa pacueTHEIX mapamerpoB [18],
Y9UTHIBafOOmeH HAKIOH NENPECCHOHHOH KpWBOi B
3aBHCHMOCTH OT XapaKTepa OCyIMacMBIX IPYHTOB.

11.13 IlnacroBerit ppenax. Pacxox
TUIaCTOBOI'0 ILIOWIAHOTO JpeHaxa
coeepuienrnozo_muna (puc. 15, a) paccyuTsIBAIOT
mo ¢opmyite (11), KenpeccHOHHYIO KPUBYIO — II0
(14). Pacxox 1IacToBOro IIOIGTHOTO JpEeHAXa
Hecoeeputennozo muna (cM. puc. 15, 6) npu

cootHomenur I,/T>05 paccunteBator 1O
tdopmyne

2
Q=nKS, S‘i{+—1°—, (23)
n~ fuw

)

rae  fup Haxomar mo rpaduxy (puc. 16);
R, ro— no dopmynam (13) u (12).
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Puc. 15. Pacuyemnvie cxemsl niacmoeozo dpenaca.
a — cosepuieHHoz0 muna, 6 — Heco8epuIeHHO20

f nnactosoro ApenmRm
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Puc. 16. I'pagux onpedenenus eeruyunvl
.2UOPABIUYECKO20 CONPOMUBNEHUS
nracmoeozo Openaxca

Ecm  coormomenme 1,/T<05 , pacxon
TUIOINANHOTO ApeHaXka OupeAeIsioT o Gopmye
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JleTIpecCHOHHYI0 KPHBYIO PAaCcCUATHIBAIOT 10
Gopmyue

h, =T+ 1I-BR/X o5
InR/z,

Iipu X<h+7y 8 dopmyny (25) crenyer
BBECTH NIONPABKY Ha BEMUHAY BHICAYHBAHNA
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= VQ/K-T_h()’ (26)

3,58 S 0,96
H

rae hy — cnoit Bogsl B IIIaCTOBOM JPEHAXKE, M;
So — nomwkenre VIB B ppeHake (paccrosmme oOT
HenoHmkeHHoro YI'B /10 ypoBHA BOAKI B IUIACTOBOM
IpeHake, oM. pHC. 15), M.

Pacxox JHMHEHHOr0 INIACTOBOIO JIpEHAXA
paccumteBalor mo dopmymam  (3), (4), (8),
COOTBETCTBEHHO piis i} COBepUIeHHbIX u
necoeepwernnoix aper. Ilpa 3ToM pagnyc BiHsHEAs R
ONPECNTIOT H3 BHPAKCHBSA

R =2S/HK, 27N
e S — BenmaHHA HoHmKeHua YIB, M.
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Hpnioxenne

(pexomenmyeMoe)

Knaccadpakanus n o6nacTh HpHEMeHeHHs cXeM DprdyHIaMeHTHOro ApeHas a

Pasmep 3amumaeMoro

YcnoBua MWIOManKka
OOBEKT H
2, CTpPOHTEIIBCTBA Ocobenroct Koncrpykums
KoHuryparms, CxeMa dbyHnamenTa:
(cTecHeHHEIE, THAPOTEONOTHIECK .
HaJaue JpEHAPOBAHAA . JICHTOTHEIH,
HaI9He COCEeaHeH X ycraoBuif o .
BHRICTYTIAIOIIHX sacTpolin 1 L) CBaMHEIH, AT
HPUCTPOCHHEIX acTp o
37IeMEHTOB
A — nnnelinasn: - HAIMYHE COCEMHEH | - BRIPaKCHHRI - 6e3 orpanm4cHE
3acTpoMKu G0KOBO TIPUTOK
1) Boons dacana I'B;
BHE 30HHI PHCKa
3aHU;
- B CTECHEHHRIX
2) mox mojom YCIIOBHAX, TIPH - BRIP@KEHHEIH - moGoii, kpome
o Hanm4uy cocemHelt | Gokosoif mpmrok, | IVIMTEL
::Io‘):':’rana 'r(::m,xo B 3aCTpOHKH B 30HE CMeEIaHHoe
macrmonﬂmnml' PHCKa, YIOABA muranue I'B
i pa3MeIeH B YacTH
Hlupuna 1o 20 M, 3NaHUA
1 mpoctan
KoH(HuTypanus
b — xonTYypHa® - HauM4ue - CMeIMaHHoe - 6e3
coceiHelH murande I'B; OorpaHwIeHHH
¢ IpeHaMH BJOJIb 3aCTpOMKH
dacana 3panns
BHE 30HH PHCKa
B - xonrypnan ¢ - B CTECHCHHEIX - CMEIMaHHOE - moboii, kpome
HANHIHEM YIACTKOB | YCIOBHAX, IPH nutanme I'B; TUTATEL,
JIpEH O] HOJIOM HANMYHAH COCETHEH
noxBana 3aCTpOHKH B 30HE
Pprcka, TIOABAN
pasMerteH B 9aCTH
3naHAA
A - KOHTYpHO —
nHAelRan:
- HAMYHE COCeMHeH | npn mo6hx be3 orpanuaeHuii
1) ¢ KoHTypOM npeH | 3acTpoliku HCTOTHHMKAX
IMupusa 6omee | o dacany u muraumi I'B,
20 M, TIAHEHHEIMH BHC 30HB! pUCKa HE3aBHCHMO OT
6 TO/NOJEHEIMH B BHIE: TIOJIOXKEHUNA
OJIBINAd IUI0MAk, BOZOYTIOPA;
CII0MHAA - IUTACTOBBIX NIPH3M;
2 KOH(pHUTypaiws;
- Tpy04aThIX OpeH;
2) KOHTypHas C
HAIITIHEM yJacTKOB IIpH JHOORIX
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TIOZI TIOJIOM H HCTOTHHKAX
JMHEHHBIMH matarus ['B,
TOTIONBHEIMH B Bijie: | - B CTECHEHHBIX He3aBHCHMO OT

YCIOBHIX, IIpH TIOMOXKEHHS
- ILTACTOBLIX NIPH3M; | BAMAMH COCENHER | ponoymopa - moGo#, xpome

3aCTpOHKH B 30HE IUTHTHL,
- TPYGIaThIX JIpeH; PHCKa, IOABaAN

Pa3MEINeH B 9acTH

30aHAS
b - xoaTYypHO-
nJomafHaN:

- 6e3 orpaEracHMIL
1) KoHTYpHas BRONE (onTUMaBHA JyIs
dacaza ¢ acropuM | - HATAIME COCEMHEH ¢ynnamenta
IUIOMATHEIM 3acTpoliku BuJIe IUATH);
AIpCHAXOM BHE 30HEI PHCKA TIpH JMOORIX
HCTOYHHKAX
mtanus I'B,

2) xoHTYpHAA € HE3aBHCHMO OT
HAIYHEM yIacTKOB 10/I0KERHA - moGoii, kpome
KOHTYPA IOATIONOM | _ ooy BOAOYHIOpa TLIATEL,
C IUIaCTOBRIM YCOBRAX, TIpH
IUIOMA/HEIM HAJMYHE COCeHeH
APCHAKOM 3aCTPOMKH B 30HE

PHCKa, IOABaN

pa3MeMmeH B 4acTH

3MaHus
B- - Haaye cocenuell | B cnoxHex be3 orpasuueanii
KomGruupoBagHas - | 3acTpoiiku BHE THPOre0IOTHIECK
coyeTaHue cXeMul b2 | 30HKEI pHcka HX YCJIOBHAX
C IMHEHHEIMH
1me6eHOYHRIMH
TIpA3MaMH
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