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Beeaenue

Hacrosmuii pervoHaIbHBI METOAMYECKMH HTOKyMEHT pa3paboran ¢ ULeIBI0 obecriedeHus
3 PEKTUBHOH CHCTEMBl 3alMTHl OT IIOJA3CMHBIX BOJI 3JaHHWH M COOPY)XCHMH, BO3BOJMMEIX H
PEKOHCTpYHpPYEeMEIX Ha Tepputopun Cankrt-IlerepOypra.

B noxymeHnTe YYTCHBE OCOOCHHOCTH THIPOTCOJIOTHMYECKHMX YCJIOBHH M MECTOIONIOXECHUA
COBPEMCHHEIX IUIOMAaJIOK CTPOUTE/ILCTBA:

—~— BEICOKHH YPOBE€Hb I'PYHTOBHIX BOJI TEXHOT€HHOI'C M IIPHPOJHOIO ITPOMCXOXACHHS, HATMYHE
HAIOpHBIX BOJ ¢ 00pa3soBaHMEM POOHMKOB;, PETHOHAIBHOE PacNpOCTPAaHCHHME IPYHTOBEIX BOJ Ha
TEPPHATOPHH I'OpoJa C HAPYIIEHUEM €CTECTBECHHOI'O PEXHMa B OCTPOBHOM €ro 4acTH;

—— HaIM4ue HEOAHOPONHOH BepxHEl ToMMH Cla00BOLONIPOHHIIAEMEIX I'PYHTOB, HAMBIBHEIX H
HACHIIHEIX TEeppUTOpHA Mo OeperaM peK M 3anmBa, 3aTOp¢OBaHHKIX I'PYHTOB M NOIPEOEHHEIX CIIOEB
Topda; oOpazoBaHMEC TEXHOTCHHBIX CJIO€B OTBAJAMH I'PYHTOB, 30JIbl, I'OPOJICKOTO H CTPOMTEILHOIO
MyCOpa,

— 34CBIIIaHHBIE TEXHOINCHHHRIMM I'DYHTAMH U KaHAJH30BAHHHIEC IPUPOAHELIC BOJHEICE OOBLEKTHI;

3aboslaynBaHue, CyQp(o3usd rpyHTa, IUIHIBYHHEIC SBACHHA, CBA3aHHBIC C BO3/ICHCTBHEM IOBEPXHOCTHRIX H
HOJ3E€MHEIX BOJI;

—~— PpasMeIleHrne IUIOMAJA0K CTPOMTENLCTBA BOMM3H 3KCIUTYAaTHPYEMEIX 3/1aHHM, COOPYXCHMHM,
MIDKCHEPHEIX H TPAHCMOPTHRIX KOMMYHHKAIHM, B TOM YHCJE PAOOM C 3acTpoikod, uMeronmeH nedeKTsl,
O0YyCIOBICHHEIC HEPABHOMEPHBIMH OCalIKaMH.

B MeroaMuyeckoM NOKYMEHTE YYTE€HH  BO3MOXXHOCTH COBPEMEHHBIX TEXHOJOTHH B 00JacTH
CTPOMTEJIECTBA, TpeOOBaHUA OE30MACHOCTH M JKOJIOTrHHM IIPH ITPOCKTUPOBAHMH, CTPOHMTEIIECTBE M
IKCIUTYATAlMHA CUCTEM BOIO3AIMMUTEI O0BEKTOB:

— COXpaHECHHME JIpCHMpYIOeH GyHKIMN KAaHAIM30BAHHBIX WIM 3aChINAaHHBIX BOJHEIX ITPUPOIHEIX
0OLEKTOB;

— obecmieyenne O€30IIAaCHOCTH, MCKIIOYAIOMCH HEraTMBHOC H3MEHEHHME CBOHMCTBA TIPYHTOB
OCHOBAHMS 3alIMINACMOro OOBEKTA, IKCILIYaTHPYEMBIX COCEIHMX, a TaKXKe COOPYXCHMH HHKCHEPHOH
HHPaCTPYKTYpHI;

— HCHOJB30BAHME KOHCTPYKLIMI CHCTEM BOJO3AIMTHI, MO3ZBOJMIOIMX B HAMMEHBIIEH CTEICHU
BJIMATE HA €CTECTBEHHEIH PEXXHM I'PYHTOBEIX BOJ;

— KOMIUIEKCHOC PEIICHHE BONPOCOB OPraHM3alUMd IOBEPXHOCTHOIO M IIOJA3€MHOIO CTOKa,
YCTPOKMCTBa I'MAPOH3OJILIMOHHON 3aIUTH 30aHMS.

B 1nokyMeHTe YCTpaHEHB Pa3sHOYTEHHA 3aTPYAHAIOMME INpUHATHE 3PEPEKTUBHOIO PpELICHUA,
KOTOPhIE O HACTOAIMIEI'0 BPEMEHM MMCIOT MECTO B Pa3/IMYHOM CIIPABOYHOM JIMTEpATypeE, MOCBANCHHOH
BONPpOCaM INPOCKTHPOBAHHA H YCTPOMUCTBA ApEeHaXa.

Hacrosanpii MeToaquaecKHii JOKYMEHT COAEPXUT TpeOOBaHMA K HCXOMHRIM MaTepHajlaM, COCTaBy H
COICPXAHHUIO IPOEKTHON NOKYMEHTAIMH IO APCHAXY, HEOOXOAMMEIC TEpPMHHEI, PEKOMCHIAIMH IIO
BHIOOpY THIIOB, CHCTEM, CXEM H KOHCTPYKIIMM JpEHAXEH, BHIIOJHCHMIO IPEABAPDHTICILHEIX M
(QWILTPALMOHHEIX PAaCUYECTOB.

IIpu cocraBieHME HACTOAIIEr0 METOJAMYECKOro AOKYMEHTAa HCHOJIL30BAH ONBIT IPOECKTHPOBAHMA,

N3BICKaHUH B 00cnenoBanmii, HakorieHHE B pHeTUTYTaX JIenHHW npoexr, JlemxunHnpoexr, 11U-1,
CIIOI'ACY, «Cnemnpoexrpectarpamms», Tpecre 1PN, JlenTUCHU3, HIIO «I'eopexkoHCTpyxumsa -

OYyHIAMEHT-IPOEKT» H JPYITHX OpraHu3aluiax.

B paspaborke mpunumamu yyactHe: ot CII6 I'ACY k.r1.H., npodeccop I.H. Kimmopuna

(pyxoBogurens TeMHl), HmKeHep HM.C. HedemoBa, or OAO WIEHHHUUIIPOEKT» wmmxeHepH
T.JI. Coxonona, T.A. I'pubasosa, B.B. Tkaayk.

IV
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PETHOHAJBLHBIM METOIUYECKHAI JOKYMEHT _
APEHAZKHU B IIPOEKTHPOBAHHUUN 3TAHUU U COOPYKEHMU

1 Ob6aacTh NpAMeHeHHS

Hactosmuii METOIHICCKUH JOKYMEHT
pacIpoCTpaHACTCA Ha  IIpOCKTHpOBaHHE  H
YCTPOHCTBO IpEHAXEH 31aHUN M COOpYXEHHUH IIpH
MX IIPOCKTUPOBAHMH, CTPOHUTENLCTBE 5|
PECKOHCTPYKITHH Ha TeppuTopuu Cankr-IleTepOypra.

JIOKyMEeHT HE pacmpoCTpaHdeTcd Ha JPEHAXH
CIICHHAJIbHOI'O HA3HAYECHUA — OIIOJI3HEBHIX CKIOHOB,
MPOCAAOYHEIX IPYHTOB M TOp(dOB, NOATOPHEIX
CTCHOK H JPCHAKEH MEJIKOTI0O 3aJI0KEHHUA IS JOPOT.

2  HopMaTRBHBIE CCHLIKH

B HacrosmieM JAOKYMEHT€  HCIOIb30BAHEI
CCEUIKH Ha CJIEAYIONIHE HOPMATHBHEIE JOKYMEHTEL:

CHull 2.04.03-85 Kanammszanua. HapyxHuie
CETH M COOPYXECHHUS

CHulI 2.06.14-85 3amura ropHsIx BHpaGoOTOK
OT IOA3EMHBIX U TOBEPXHOCTHERIX BOJ

CHull 2.06.15-85 MHnxenepHas 3auqgra
TEPPHTOPHH OT 3aTOIUICHHS U IOTTOILIEHMSA

CopaBoynoe mnocobue x CHull 2.06.15-85
IIpOrHO3H TNOATOIUIEHMA ¥ pacder JgPeHAXHKIX
CACTEM Ha 3aCTpaMBacMhIX M  3aCTPOCHHBIX
TEPPUTOPHAX

CHull 2.07.01-89* TI'pamocrpouTenncTso.

[InaHupoBka M 3acTpodka rOpPOACKMX M CEIbCKHX
[TOCEJICHU

CHull 1I1-89-80 TI'encpambHble  IUTIaHEL
IIPOMEIIUICHHKIX IPEANpHATHIHA

CHull 12-03-2001 besomacHocTs Tpyda B
CTpOHTENLCTBE, YacTs 1. O6mue TpeboBanus

CHull 12-04-2002 besomacHocTs TpyHa B

CTPOUTENLCTBE. Yacte 2. CrpoureibHoe
IIPOU3BOICTBO

CHull 22-02-2003. HWuxeHepHas 3amura
TEPPHTOPHH, 3/IaHUM H COOPYXEHMH OT OIIaCHEIX
I€OJIOTHYECKHX NpoueccoB. OCHOBHEIE HOJIOXKEHUA

TCH 50-302-2004 Cankr-IlerepOypr.
[IpoextupoBanue  ¢yHpmaMeHTOB  3maHMil U
coopyxenuit B Cankr-IlerepOypre

TCH 30-305-2002 Canxrt-Iletepbypr.
['panocTponTENLCTBO, PEKOHCTPYKIHS M 3aCTpOiKa
HCUCHTPAIBHEIX pailoHoB CankT-IleTepOypra

TCH 30-306-2002 Canxt-IlerepOypr.

PekoHCTpYKIME M 3acTpoifika  MCTOPHYECKH
cOXKUBIIKXCs paitonoB Caskr-IlerepGypra

IIYD - 7 wuspmanme. IlpaBmwna ycrpoiicTBa
3JIEKTPOYCTAHOBOK.

3 TepMrHBI H OnpeeIeHHEN

B HaCTOAIIEM NOKYMEHTE IPUHSTHL
CICAYIOIIHE TEPMHHEI ¥ COOTBETCTBYIOIIHE MM
OTIpeEICIICHMA:

beperoBoii apenax - IuHeliHas cHcTeMa

JApeHaXa JUIA IepexBaTa MOTOKAa IPYHTOBEIX BOJ CO
CTOPOHEI PEKH

I'onoBHOH JApeHak — MHEHad cHCTEMA

ApCHaXa JJd IIepexBaTa IOTOKAa I'PYHTOBBRIX BOJ C
BBILIC PacHOJIOXEHHOMN TEPPUTOPUH

I'eokoMnozaTel —  koMOMHAaIMM M3
reoQuwIsTpa H NOJIMMEPHRIX IIPOBOJAHHMKOB BIIATH B
BH]IE IIOPUCTEIX, nepdopupOBaHHBIX WA
NPOQHIMPOBAHHEIX IUIHT H ITOJIOTEH.

I'eoTexcTHALHBIE MaTEePHAJIDLI —
(reorekcTwim) —  punsTpyromue  MeMOpaHHI

(reopuIbTpEI), UCNONBE3YEMBIE CAMOCTOSTEIBHO U B
Pa3lIMIHEIX KOMIIO3UTAX.

I'eopnasTphI - BOJONPOHMIIACMEIE
CHHTCTHYCCKHE  IIOJIOTHA,  BHINOJHAIONHE B
KOHCTPYKIIHM JpeHaXa (QyHKIMM cenapanua ¥
¢uneTpaImy.

I'eoTexnuveckoe BOAOOTBEACHHE — KOMIUIEKC
MCpDONIpUATHM 10  OpraHM3ald  peibeda,
MIOBEPXHOCTHOTO H [IOA3EMHOTO CTOKa,
pa3pabaTeIBaeMAIX IS 3aIHTEI NOA3EMHBIX. OOLEMOBR
37JaHHA H YYacCTKa €ro pa3sMEIECHHUA.

I'upporionsnuonHas CHCTEMa 30aHHS —
COBOKYNIHOCTh 3JIEMEHTOB, 3al{INAIOMMKX 3/aHHE
HIA COOpPYKEHHE 0T BO3ACHUCTBHA BOIEI M BJIarH.

30na pHCKA — TEPPHTOPHA BOKPYT HCTOYHHKA
HEOJIArONPUATHOIrO BO3JCHCTBHY Ha  COCEXHIOIO
3aCTPOHKY, OOYCIOBIEHHOTO BOJOIIOHIDKEHHEM IIpH
CTPOHTCIILCTBE H PEKOHCTPYKUHMHM, Ha KOTOpOMH
BO3MOXXHEI HEraTHBHEIE U3MCHECHHUS CBOMCTB MacCHUBa
I'PYHTAa WHIM KOHCTPYKIMIA CYIIECTBYIOIMX 3NaHWH
H COOPYXKEHUH.

KoHTYpHBIH apenak ~ npudyHIaMEHTHBIH
WIA KONBHEBOH, MMEIOT 3aMKHYTHIMi HIM HE
3aMKHYTHIH B IUIaHE KOHTYP

KoJb1ieBoH JpeHa’k — KOHTYPHEI IpEHAX,
HCMONb3YEMBIH I 3aUTH 3aHUS HIH HECKOJBKHX
3AaHHH, YJIOXKEHHBIH Ha HEKOTOPOM PACCTOSHHH OT
CTCHEI 3aIlIUIIAEMBIX OOBEKTOB.
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JInHelnble aApeHax — rojoBHOH, OeperoBoi
WM UX KOMOHWHAIU.

Hopma ocymeHHsl — HauMeHbllas riayOuHa
MaKCHMAaJIbHOI'0 IIPOTHO3HOIO YPOBHA TI'PYHTOBBIX
BOJ OT OTMETKH Ii0jla NOABAJIBHOTO IIOMEIICHHA
30aHHS WIH IPOEKTHONM OTMETKH IIOBEPXHOCTH,
KOTOpasg  o0ecriedHBacT HOPMANBHEIE  YCIOBHA
3KCIUTyaTallMy 3aHUHA M TEPPUTOPUM.

HecoBepmennslii apeHax — Tpybuaras IpeHa
YyJIOXKE€HAa B BOMOCOJEpXKAIEM CJIOE IPYHTa BRIIIE
BOIOYIIOPA.

IIpnpyngamMenTabIii ApeRa’)k — KOHTypHad,
JIAHEHHad WIAd KOMOMHHMpOBAaHHasd CHCTEMA C
BEPTUKAJIBLHEIM (QMIBTPYIOIIUM CJIOEM C Hapy»XHOM
CTOPOHEI 3aIUINaeMoit 3aray0ieHHoi yactu 06beKTa
H TFOPU3OHTAJIBHOH JPEHEl, YJIOXCHHOH TOA IIOJIOM
oJiBaJla MM BAOAHL HAPYXHOM CTEHBI, Ha
pPacCTOAHMH, JOCTaTOMHOM IS  pa3sMEmCHUA
CMOTPOBEIX KOJIOAIIEB.

IlnacroBbiii JApeHaX — (QUILTpYIOMIAS
[IOCTEJIb B OCHOBAaHWM 3JaHMA M3 KPYIIHOIIOPHUCTOIO
TPYHTOBOI'O MaTepHaia WIH r¢OKOMIIO3UTaA.

IlnacTaxoBBLId ApPeHRAX — TCOKOMIIO3UT M3
TPEXMEPHOIO APEHAKHONO IUIACTMKOBOIO OCHOBAHUA H
¢uwisTpyromei MeMOpannl (reodwistpa). Ilpencrasiser
coboit JIBYXCJIOHHYIO KOHCTPYKILIHMIO 13
BEICOKOIIPOYHOIO  MOJMMITWICHOBONO  IIOJIOTHA ¢
01$OpMOBAHHEIMH OKPYT/IBIMH IIMIIAMHU H
wmTpytomeii  reoTeKCTWIBLHOM  MeMOpaHE M3
noymrponwicHa [20]. Yopsao4eHHO paciioioKeHHbIe
OKpYIJIBl€ I[IMNBI CO34AIOT TOMIMHY Marepuana H
obpasylor Mexay co0oil BOHOCTOYHBIC KaHAIBIL, IO
KOTOPEIM BOJA NOCTYNaeT B XIpHPYHIAMEHTHRIA ApeHaX
M  OTBOOMICS  OT  3aNpMIIaeMoro  oOBEKTa.
['eoreKkcTWIbHAst MeMOpaHa 3alMINACT HOJNOTHO OT
MEXaHMYECKMX BO3ACHCTBUM, QWIETpaLMH MEJIKHX
YacTHI] TIOYBHI H IPEAOTBPAINACT  3aWIHMBaHHE
IUIaCTUKOBOIO JIPEHAKA.

Tun jpeHaka — COBEpPUICHHBRIH  WIH
HECOBEPIIECHHEIH B 3aBUCHUMOCTH OT ITOJIOKEHUSA APEH
10 OTHOLIEHUIO K BOAOYIIOPHOMY CJIOIO.

CoBepmiennniti npenax — Tpybuaras apeHa
YKJIAIBIBACTCH HA BOAOYIIOPHEBIN CIOH.

CHcTeMBl fApeRaka — 1 — KOHTYpHEIE,
JIAHCHHBIC, KOMOHMHMpPOBAHHEIE; 2 — CXEMH
pasMEMICHUd JApeH B IUIAHE II0 OTHOIICHHIO K
3aIUIIAEMOMYy OOBEKTY; 3 — MECTHEIe, O0IHUE B
3aBMCHMOCTH OT CO31aBaeMOro addexra
BOJO3AI0MTH COOTBETCTBEHHO IS 00BEKTA, ydacTKa.

CHcTeMBI reoTeXHHYECKOr0o BOAOOTBEACHHS
— JIpEHaKHa1 M JOXKJAEBad CETH HA YYacTKe
3aCTPOMKH, Hapy»KHbBIE (IJIM BHYTPEHHHE) BOJOCTOKH
3MaHUs ¢ OTBOAAMMMH YCTPOUCTBAMH.

4 Coxpamenns

¥YI'B — YpOBECHb IPYHTOBBIX BOX

I'B — rpyHTOBEIE BOJIEL

IIB — noa3eMHBIE BOJB]

ITT1 — nomumpormieH

[TH]] — no/m3THIIEH HA3KOIO JaBJIeHHA
[IBX — noMMBUHWIXJIOPUIHBIE

HI IO — nonusTHIIEH BEICOKOH INTOTHOCTH

5 OcBoOBHBIE NOJIOKEHAH

5.1 IIpoexrHpoBaHHME NpecHaKA BHIIOJHAIOT C
y4eTOM TpeOOBAHMHA HANEXKHOCTH, 3(PPEKTHBHOCTH H
SKOHOMHYECKON  IEeIeCOOOpa3sHOCTH, a  TAKKe
0€30MMaCHOCTH, MCKIIOYAIOMEH HEraTHBHOE BIMSAHUE
BOAOMOHIKEHUA Ha COCCOHIOK) 3aCTpOMKY M

COXPAHACMBIE KOHCTPYKIMH OOBEKTa PEKOHCTPYKIIMH,
MpUHMMAad BO BHHUMAaHME OLECHKY I'€OTEXHMYECKOH

CUTYyallMH VIl 3alMIJaéMBIX M CYNIECCTBYIOIIUX
COCECAHMX 3AaHMii, coopyxeHur cormacuo TCH
50.302-2004 Canxt-Ilerepbypr, TCH 30-306-2002
Canxr-Ilerepbypr, TCH  30-305-2002 Cankr-
IleTepOypr, a TakKe IPOrHO3H Pa3sBUTHA HErATHBHEIX
IMIPOIr€OJIOrHYECKMX INpoleccoB IpH BHOOpe H
YCTpOHCTBE TOH WIM HHOM CHCTEMBI JpEHaXa
COIJIACHO PEKOMEHAAIMAM CIIPABOYHOIO NOCOOMA K
CHulI 2.06.15.

5.2 IlpoexTt npeHHpOBaHUA JOJDKEH pelmarh
CICAYIONIAE OCHOBHEIC 3aJ]a9H:

— obecneyeHune Tpedyemoit HOPMEI
OCYIICHHA 3a cueT perymposanud YI'B u croxa I1B
Ha Yy4YacTKe pasMeEICHHA 3[aHud, HCKIoYaromee
nocryicHue IIB B moaseMHEle KU 3ariyOlICHHEIE
noMemesus M KoHTakT IIB ¢ BHemHeH
[IOBEPXHOCTBIO COOPYXKCHNA;

— TpEeNOTBpalICHUEe 0OBOAHECHHUS IPYHTOB H
YCWICHUS QWIbTpAlMHA, KOTOPHE MOIYT BH3BaTh
HEraTUBHLIE  HM3MEHEHHMS  CBOMCTBA  IPYHTOB,
BO3HMKHOBCHHE¢ WIH  aKTUBH3AIMIO  ONACHKIX
T'€OJJOTHIECKUX MPOLIECCOB;

— obecrieyeHye Ha YYacTKe 3aCTPOMKH
TpeOYEMEIX CAHWTAPHBIX YCAOBHM M COXpaHCHHUE
3KO0JIOrmaeckoi 6e€30nacHOCTH.

HopMmy ocymeHnus yis 30aHUH ¢ 110 ABAILHEIMH
IMOMEIUCHUSIMH W TEXHHYECKUMH  HOOIIOIbAMM
cnenyer npuaumars 0,30 M, HCYHCIAS OT OTMETKH
I10JIa 3THX NOMENIeHHH U NOXNOJNHA.

5.3 JlpeHax JUI4 3alUTH 3JaHUi yCTpanBaroT
PY PacroIOKEHHH I10JI0B NOABATIOB U TEXHUICCKHX
IO ATIOTHH:



— Ha OTMETKAX HIXE pacyeTHOIO YpPOBHI
NON3EMHEIX BOJ U IpH UX NPEBBIIICHUH
OTHOCHTENIBHO PACUCTHOTO YPOBHA MeHbIe 30 CM;

— B 30H€ KalmWUISIPHOIO YBJIAXHCHUA,
KOTra B IOABAJIBHBEIX MOMEMEHUAX He AOIYyCKaeTCs
TOSBJIEHHE CBIPOCTH;

— B IJIMHUCTHIX M CYIVIHHUCTBIX IpPYHTaX
nprn ux 3anrybrnesud  OGonmepme 1,3 M ot
IUIAHHPOBOYHOU ITOBEPXHOCTH 3€MJIH HE3aBHCHUMO OT
HAIMYUA HOA3EMHEIX BOX;

— B IJIMHHCTHIX M CYIVIMHUCTHIX TIpYyHTax
IpH HUX 3arayOieHMd Menpme 1,3 M OT
IUTAaHUPOBOYHOM IIOBEPXHOCTH 3EMJIH;

— TIpH PacnoJIOKCHUH 110J1a Ha
¢yHIaMEeHTHON IUTHTE, KOTHa ¢ HAaropHo# CTOPOHEI
30aHHA BO3MOXHA WHQWIRTpalMs B BEPXHEM ClIOE
NPUPOAHEIX HIM TEXHOICHHBIX CJOCB IPYHTIa, a
TaKXe, KOrJa 3JaHHE HaxONUTCA B
HEenocpeacTpeHHoN Onu3ocTH OT TanbBera, B
KOTOPEI# OCYIIECTBIISETCS pa3rpy3ka TIPYHTOBBRIX
BOZL.

54 JlpeHax cieayer ycTpauBaTh B CIIy4yasx,
KOrjla OCOOCHHOCTH T'MAPOreOoJOTHIEeCKHX YCIOBHH
IUIOINAAKH CTPOMTEIBCTBA HEraTMBHO CKAa3hIBAIOTCA

Ha IIPOYHOCTHEIX CBOMCTBaX TIPYHTOB H HECYINEH
CrTOCOOHOCTH OCHOBAHMM M MOTrYT BEI3BaTh OCAIKy
30aHHH.

3.5 3Jamury 370aHUd  OT HEraTHUBHOTO
BO3ACUCTBHA BOALI M BJAard OCYIIECTBIIIOT C
IIOMOIIBIO KOMIUIEKCA MEPOTIPUATHH

reOTEXHHUECKOro BojootBeacHus [8], KorTophie
BHINOJHAOT MM 3ariayOeHHONM 4acTH 31aHMA B Ha
Y4aCTKE €ro pa3MEICHHS.

Ilppy  BO3MOXHOCTH  CHEAYET  OTHAaBaTh
NPEAIIOYTCHHE JPCHAKHRIM CHCTEMaM, KOTOPEIE
OJHOBPEMEHHO 3aIOMIIAIOT OT NOATOIUICHMA Y9acTOK
¥ pa3MeHicHHOE Ha HeM 3aanue [9,].

JIpeHax cleayeT NPOEKTHPOBATh B KOMIUICKCE
C opraHmzanMed penbeda, npHHUMAA BO BHHMMAHME
BOJO3AIUTHYIO POJIb THIAPOU3OJIAIMH 3arTyOI¢eHHEIX
KOHCTpYKuM# 31aHus [10].

5.6 Brbop cxeM zapenupoBanus oOBekTa
CIEayeT BBIIIOJIHATH, YYHATHIBAE OCOOCHHOCTH
THOPOTE0JOrHIECKUX YCHOBUM TeppuTOopuHd CaHKT-
[IerepOypra, paHHbBIE WMHKCHCPHO-TCONOTHYECKHAX
H3BICKAHUH, KOH(pUTYypaIKIo, pa3sMepHI 5|
KOHCTPYKIIIO (dyHAaMeHTa O00BeKTa  3alluTHL,
3ariayOieHre TIOABAJBHBIX IIOMEIICHMM, HAIHYHE
OJIM3KO PACMOJIONKECHHBIX SKCIUTYaTHPYEMBIX HHXE-
HEPHEIX COOPYXCHUM, 3[4aHUM, MX I'€OTEXHHUYECCKYIO

KaTETroOpHIo, XapaKTEPHUCTHKY KOHCTPYKIHH,
TpebGoBanus J.1.
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6 MHcxogHble JaHHDbIE

6.1 [IpoekTUpOBaHHE OCYUIECTBIAIOT Ha
OCHOBaHMM HCXOJHBIX MJAHHBEIX 00 HHKEHEPHO-
I'€0JIOTHYECKHX YCIIOBHAX IUIONIAAKH CTPOUTEILCTBA,
jamumaeMoM o0BeKTe, a Takxe cBeacHHid 00
JKCIUTYaTUPYEMBIX  3JJaHMAX U COOPYKECHHUSX,
PACIIOJIOXKEHHEBIX ITOOIM30CTH.

6.2. O0peM H3BICKaHUH B oOciaeaoBanmil ¢
HENbI0 NONYYEeHUA HEOOXOMMMEIX UCXOTHBIX JaHHEIX
3aBUCHT OT TIE€OTEXHHMYECKONH Kareropum OOBEKTa,
CTaguXl TIPOCKTHPOBAHHA, KaTeropuM CJIOXKHOCTH
NPHPOJHEIX YCIIOBUM IUIOIAAKHA CTPOHTENLCTBA.

CoctaB 1 00bEM YKa3aHHBIX MAaTEpHANIOB IJIs
1{3) (93 PEKOHCTPYKIIUH 5] CTPOHUTEIHCTBRA
B YCIOBHAX TOPOJCKOM 3aCTPOHKH  JOJDKEH
ONnpeeITeCA B COOTBETCTBHH ¢ TpeboBannamMu TCH
50-302-2004 Cankr-llerepOypr.

6.3. Jlna pa3paboTKd IPOEKTa [JpeHaXKa
HEOOXOMUMH CIEAYIONHE MATCPHAJIEL:

— TEXHHYECKOE 3aKIIOYCHHAEC 00 HHKEHEPHO-
re0JIOrHUYECKIX YCIOBHAX IUIOIMMAAKH CTPOMTEILCTRA;

— 33aKJDIOYCHHE O  THAPOTEONOTrMICCKHX
YCNOBHAX ydacTKa CTPOHTEJILCTBA (npH
HEOOXOIMMOCTH);

— MarTepHansl WDKEHEPHRIX W3BICKAaHUU |
obcneoBaHMi MPONUILIX JIET;

— IUIAaH TEPPHUTOPHH € CYIICCTBYIOINUMHM M
NPOEKTUPYEMBIMH  3HaHHAMH H  HOA3CMHEIMH

COOPYKECHUSIMH, BEICOTHRIMH OTMETKaMH;

— IUTaH OpraHm3alldd penbeda y4yacTKa
3aCTPOMKH;

— IUTAHBI M OTMETKH I0Jla HNOJABAIBHBEIX
IOMEIMCHUN M MNOANOIHM coceqHHUX OOBEKTOB H

[POCKTUpYyEMOro (3aIMUINaeMoro) 37IaHHsA, a TakKXKe
€ro NMepBOro ITaXa;

— IUIaHH ¥ pa3pe3nl GyHAAMECHTOB 3J[aHMMU,
HPUCTPOCHHBIX II0 HapyXXHOMY (acamy 37ICMCHTOB
(neCTHUIBL, IAHAYCH], IPUAMKH H T.11.);

— IUIAHK, NPOAOJLHEIE NPOdHIK U paspe3kl
N0A3eMHBIX KaHAJIOB,;

-— IWIaH ¥ pazpesnl mypdos (oOnexTH
PEKOHCTPYKLIMM WIH HOoJIeXalUe pecTaBpaliiy).

6.4 3amutry OT NOA3EMHBIX BOA ABOPLIOBO-
NAapKOBEIX aHcaMbOnell M HCTOpUYECKMX 3JaHui
ciexyer  paspabareiBaTh B KOMIUIEKCE  C
MEPONIPHATHAMH 110 VCHICHHMIO OCHOBAaHHUHA H
(YHIAMEHTOB MCTOPHYECKHX 3/IaHNl, BEPTHKAIBHOM
IUTAHWUPOBKOH Yy4YacTKa H BOJO3aIMWUTHI HApPKOBEIX

TEPPUTOPUIL.
Cocran NOHIOTHHUTEILHBIX HCXOMHEBIX
MaTEepHUAIOB onpenensercs KOHKPETHEIMH

YCIOBHAMM (COCTOSAHME NOA3EMHBIX KOHCTPYKIHHA H
TUAPOM3OJIALNY, UCTOPHYECKAX BOIOOTBOAANIUX M
cOPOCHBIX CHCTEM, NPUNIOBEPXHOCTHON
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MHQPacTpyKTyphl, HAIWYHE LEHHBIX  3€JICHLIX
HaCaXICHUM, MCIIOJs30BaHMEe aHcaMOis M T.1.) Ha
OCHOBE CHELHMANbHO COCTABJIEHHON IIPOrpaMMEL
HcenenoBanui [13].

7  IIpoekTHpOBaHHe ApeHAXKA

7.1  llpoexTHpoBaHHE JpECHAXa BKIKOYACT
BBIOOp €ro CHUCTEMBI M KOHCTPYKIUH, ONPEACIICHHUE
TIOJIOKEHUS B IUlaHe H 3arnybneHusa, cmnocoba
OTBCACHUA JPEHAKHBIX BOA, a TAKXKE INPOBEICHHUC
He0oO0X 0 IMMBIX pacdeToB, BKJI¥04as
[IpEaBAPATEIBHEIE.

7.2 Ilpoextr ApeHaxka HOJDKEH COICPHKATH
CJICAYIONIME MaTepHalhl: IUIAaH OpEeHaXXa, BEIOMOCTH
OCHOBHRIX pabfoT MO YCTPOMCTBY ApEHaXa,
KOHCTPYKIIMY JAPEH.

Ecimm Ha IUIONIAAKE CTPOMTE/ILCTBA
IpeayCMaTpUBalOT 3aChIIKY BOJSHEIX OOBEKTOB MM
KaHAMM30BaHUEC HMX  YYaCTKOB, TO  CJIeOyer
pa3pabaTeiBaTh MPOEKTHRIE NIPEHJIONKEHHUS NO:

— COXPAHEHMIO JpeHUpyomeld (yHKuuH
3aChITAHHEIX O0OBEKTOB;

— MEPOINPHATHAM, KOTOpPHRIE KOMIICHCHUPYIOT
BOJOOTBEIEHUE ECTECTBEHHOM PEHEI,

— 00YyCTpOMCTBY €CTECTBEHHBIX POJHHKOB.

[TocTpoenue IPOJOJIBHEIX nmpoduieii
MECTHOI'O JpeHaXKa BHITOJIHAIOT:

— Ip¥ HAUIMYHUH CHOCHHANBHBIX TpeOoBaHMMA

BEJIOMCTBEHHBIX CIYXO;
— B CJIOKHEIX YCJIOBHAX (rmpH
PEKOHCTPYKIMH, Pa3BHTHIX CYIIECTBYIOIIMX

MHXXCHEPHBIX CETAX M T.A.).

B  NOACHMTEIBHOM 3alMCKe, B COCTaBE
IIPOECKTHOH JOKYMEHTaIU! 00OCHOBHIBAIOT
IIPHHATHIC PEIICHUS U IIPUBOJAAT PACYCTHEHIC PaCXO/IbI
apeHaXHbX Boa. Ilpm  paspabGorke pabouei
JIOKYMEHTAIMH OTPaHHYMBAIOTCA Kparkou
nHpopMaLME  AHAJIOTMYHOIO  COACPXKAHMA B
NOACHCHUAX Ha YepTexax.

7.3 Jia npoeKTOB BOJO3aMHUTH JABOPLIOBO-
IIapKOBEIX aHCaMOJiel 1 MCTOPHMYECKHX 3/1aHHI COCTAB
rpauICCKUX U TEKCTOBBIX MaTe€pHalioB OIPENEIIACTCA C
yueroM 5.1, 6.4 HacTOSIIEIO JOKYMEHT4, 3aJaHKs
KI'MOIL, a rakke Ttpeboanmmii TCH 30-306-2002
Cankr-I IerepOypr.

7.4 IlpenBapUTClIbHBIEC IPOBEPOIHBIC PACUETHI
OIIPEACIBIIOT:

— 0e30macHOe  pacCTOAHHE  JPEHBl  OT
HapyKHBIX CTCH IIPOCKTHPYEMOTO (win
CYIECTBYIOIIETO) 3MaHU, COOPYKCHHUA,
HHDKEHEPHBIX CETEH, €C/IM MX OCHOBAHUA 3ariry0JICHEI
BBIINE JIOTKA APEHAXKHON TPYOHL.

14 pacuera UCIIONIB3YIOT (GOPMYITY

[ _p+ 2B
2 tgo

9i(s

b — ymupenue pyHaaMeHTa, M;

B — mupHHa JpeHaKHOH! TPaHIICH, M;

H — rirybuna 3a10xeHus JpeHsl, M;

h — rirybuHa 3anoxenns PyHaaMeHTa, M;

0L — YT'OJI BHYTPEHHEIO TPCHHUS I'PYHTA, Tpak.

——  OpAWHATHl JACNPECCHOHHOM KPHBOH —
II0JIOXKEHHE CHIDKEHHOTO YPOBHA ITOA3EMHBIX BOJ[ B
pe3ybTaTe JEUCTBHA ApEHaXa, €CIIU II0 COCEACTBY C
3alHIIaeMBIM  OOBEKTOM  HMEIOTCH  3/1aHUA,
COOPYXEHHUA, MIDKCHEPHBIE KOMMYHHMKAITUH, IICHHEIC
3eJIEHBEIe HacaKaeHud. llenp pacuera — onpeaenmrsb
30Hy PpHCKA JUId  HMCKIIOYECHHS  HETaTHBHEIX
BO3/1eIICTBHIA Ha CYINECTBYIOINHE 3aHAs,
HHDKECHEPHYIO 5 IIPUINOBEPXHOCTHYIO
HHOpACTPYKTYpy. B cilydae HeXenareJpHOI0 CHM-
xeaus YI'B B 30He cCymecTByOmed 3acTpodku
BEHITIOJIHAIOT KOPPEKTHPOBKY TPACCH ApEHaXa.

7.5. Ilpu HaIMIMH B HENOCPEACTBEHHOM
OJM30CTH OT cTposiierocs oOOBEKTa, IOPEHAXHOU
CeTH, OOChyXuBalOme apyrue 34aHMA WIH
COOpYKEeHUA HEOOX0 M pac4der OpAMHAaT
NETIPECCUOHHON KPMBOM 3KCIUTyaTHPYEMOH CETH.
Ilenp Takoro pacuera — ONPEACINTH MNOJOXKEHHE
ICTPECCHOHHOM KpHBOH IKCILTYaTHPYEMOTO
ApPEHaXa M OLIEHATH €r0 BO3MOXXHOCTH B OTHOIICHHH
3¢ dexTa BOAO3AMUTH 11 HOBoro obnekra. Eciu
CHIbKEHHR YI'B, ycrtaHOBUBHIMIACA B pe3yibrare
KCIUTyaTallMi J(peHa)ka, HE IIPEBHINIAET HOPMY
OCYIICHMA, OT YCTPOMCTBa ApCHaXa i1 HOBOTO
00BEKTa MOXHO OTKa3aThCs WM XK€ H3IMEHHTHL €ro
IUIAHOBOE T10JIOKEHHE.

7.6 Pacuer opamHAT ACNIPECCUOHHON KPHBOH
BEIIIOJTHSIOT B COOTBEICTBHM C  METOUKOMN,
H3JI0)KCHHOM B pa3jeie 12 HacTodiuero 10KyMeHTa.

8 CHcreMBbl H THIbI APeHAXKA

8.1 BraensioT [Ba muna OpeHaxceu:
COBEpIICHHBIM M HecoBEpIICHHRM. IlocnemHuu He
[OJIHOCTHIO MPOPE3aeT BOJAOHOCHBIN CJIOH B OTIIHYIMC
OT JpeHa)ka COBEPIICHHOIO TWIla, OCHOBAHHE
KOTOPOTr'0 AOXOMUT JO BOXOYIIOPHOI'O CJIOM.

IIpeanogrenue cieayer OTAaBaTh HpeHaXaM
COBEPHICHHOTO THIIA, €CJIM BOJOYHOPHEIH CJIOH
HaXOAWTCA Ha HE3HAYMTEIbHON riyOuHE OT
INIAHUPOBOYHOM IIOBEPXHOCTH M He mnorpedyer
HEOMNpaBJaHHOro (C YYETOM HOPMBI OCYUICHHS)
3ar;TyOneHus ApEeHaXKHEIX TpYO.

82 [Ilo xoHdurypaimuu B IUIAaHE CIEHYET

pa3INdaTh KOHTYPHEIE, JIMHCUHEIE Y
KOMOMHHPOBAHHEIEC CUCTEMBI (CxeMbl), 110
co3fgaBaeMoMy 3bdekTy Bomo3zamuTel — o0mue



CUCTEMHI (3alldTa YJacTKa B pa3MeEIeHHOI0 Ha HeM
3IaHUS) U MECTHEIE (3aIllUTa 3JaHuM).

8.3 Ilpp BEIOOpE CHCTEM H CIEOYET
YYHTBIBATE XapaxkTep NOATOIUICHMSA B 3aBHCHMOCTH
OT TMOJIOXKEHMA MeECTa pasrpy3Kd, HCTOYHHKOB
IIMTaHUA IPYHTOBHIX BOJ:

— CBEPXY — HHQHWIHFTPALHOHHOC ITHTAHME
JIABHEBEIMH M TAJIBIMH BOJIAMH;

— CHH3Y — KANWLUIAPHBIC H IIOJ36¢MHBIC BOJKI
CO CBOOOJHOI MOBEPXHOCTHIO B MEPHONBI CE€30HHBIX
U TOMOBBRIX IIOBBHIUCHHHM HMX YpPOBHA, a8 TaKKe
MECTHBIC HaIlOpHBIE BOJIEI; IIOCICAHNIE
¢uKCcHpyIOTCS, KaK IPaBUIO, B OYPOBEIX H3BICKAHHIX
IIpH  HPOXOXKACHUM  IECYaHRIX  JIMH3 B
C;1a00OBOJONIPOHHIIAEMEIX ITPYHTAX;

— COOKy — HOI3€MHBIE BOJEI, IIPHTEKAIOMHME
C BO3BHIICHHEIX YYaCTKOB CKJIOHOB, H BOJHI,
¢rIbsTpyIONIHE H3 BOJXOEMOB,

—— CMEIIAaHHO€ IIMTaHHE —  CodeTaHHe
pasiM4HBIX  BBIMICTICPCYUCIICHHBIX  BApPHAHTOR
muraHua ['B.

84 B 3aBHCHMOCTH OT TIe€O0JIOTHYECKOro
CTPOCHHS IUIOIAOKH CTPOHUTENLCTBA, HCTOYHHKOB
IIMTaHUsd  TPYHTOBRIX  BOJ, Ha3HAYCHUI U
MECTONOJIOXKCHHU OOBEKTOB  3almUTH  CJIEAYET
HCIIOJE30BAaTh CIICAYIOMME CHCTEMBI JIPEHAXA:

— JIMREHHEIe (I0JI0BHOMH, Oeperopoit);

— KOHTYPHEIE (npHyHIaMEHTHEIH,
KOJILIEBOMH);

— IUJIaCTOBEIE Jip€HaXH (IUIOIMAAHEIE H
JTHHCHHBIC);

— KOMOHUHUPOBAHHBIC U3
KOHTYPHEIX, ITaCTOBEIX.

JUid  1omanoK CTPOMTENBCTBA, CIOXKEHHBIX
C1a0OBOJONPOHMIIAEMEIMH  I'PYHTAMH  CJIOMCTOIO
CTPpOeHHS ¢ arMocepHHM tmrasHeM [IB, kax
IIPaBHIIO, Tpebyercs YCTPOHCTBO
NpUPYHAAMEHTHOTO JApEHaXa JUId 3arTyOJIeHHBIX
IIOMEMIEHHI] 3/1aHus ¥ 3PPEKTUBHOE PEHICHAE BEPTH-

KaJIbHOM IUIAHMPOBKMU.

8.5 OpHo/mHEHHEIE CHCTEMHBI B  BHAC
OTCEYHOI'0 IOJIOBHOI'O JpEHaXXa WCIIONB3YIOT HpH
HCTOYHHMKE NMUTaHUA «COOKY», KOrja SBHO BEIpaXEH
TPYHTOBBIH IIOTOK, MOCTYIAIOIMMA ¢ BHIIENEKanieik
TEPPUTOPHH.

JIpeHaX 3aKIafBIBAIOT 0 BEPXHEH rpaHMIie
3aIMIIa€MOl TEPPUTOPHH CO CTOPOHHE IIPUTOKA
IPYHTOBOI'O IOTOKAa. Tpaccy mPOKIAILBAIOT C
YYETOM pasMeELICHUs 3aCTPONKH, IO BO3MOXXHOCTH, B
MeCTax ¢ 00/ce BEICOKMMY OTMETKaMH BOAOYIIOPA.

8.6 JIByXJIHMHEHHEIE CHCTEMH NPOCKTHPYIOT,
KOTia yCTPOHCTBO OJHOM JIMHMM I'OJIOBHOT'O JjpeHaxa
He ofecnieunBaer TpebyemMoro IoHmwxeHus YIB.
Bropyio JTHHUIO JIpeHa)Xka  IIPOKJIAIEIBAlOT

JINHECHHEIX,
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napaje/IbHO TOJIOBHOMY JpeHaxy. PaccrosHue
MEXAY JBYMS 3anNpOEKTHPOBAHHBEIME  JIAHWSIMH
ONpPEeAC/LIIOT PacyeTOM, HCXOIM U3 MX COBMECTHOH
pabOTE, M COIIOCTABIAIOT PACUYECTHOE IIONOXKCHHE
cHxoKkeHHOro YI'B ¢ HopMoi ocymenns.

JByxnuneiinas CHCTEMA IpeHaXKa
HeoOXOoAMMa,  eCliM  3alqMiuaeMblii  y9acTOK
pacIoJIoKEH MEXAY 30HAMHM ITMTAaHWA IPYHTOBEIX
BOX M HX pasrpy3kKd MeECTHOH ruipporpaduaeckoi
CETBIO.

Crnenyer yuuTHBaThH, 9TO NPH MCHOJIB30BaHAH
ABYXJIMHEMHBIX CHCTEM (IOJIOBHOIO H O€peroBoro
ApeHaXa)  BRICOKMH  JpeHupyrommii 3¢ dexr
JOCTHUTACTCA TONBKO Ha Y4YacTKaX, CJIO0XKEeHHBIX
XOpOoII0 BOJNONPOHHLIAEMEIMA TI'PYHTaMH. B 3TOM
CIydyae  BO3MOXHO  00pa3soBaHME  INHpPOKHX
JCTIPECCHOHHRIX BOPOHOK B PE3yJLTATE COBMECTHOU
paboTEI NOIOBHOr0 U 6€pEroBOro APEHAKEIHA.

Ha y4acTKax, CIIOKECHHBIX
CJ1a00BOLAONPOHHIIAEMEIMH  TPYHTaMH, OCOOEHHO
CJIOHCTOr0 CTPOCHMS, IBYXIMHECHHAY KOMOHHAIMA HE
obecrieynT XKeaemoro cHWkeHns YI'B. B TakoMm
Cllydae HEOOXOAMMO pacCMOTpPETh CIEHYIONIHE
BapHAHTHI 3aIMUTH y4aCTKAa OT IPYHTOBBIX BOX:

— 3ariyOJeHHEIX YacTEH 3MaHHAI — MECTHOH
KOHTYPHOH CHCTEMOMN QpEHAKA;

—- JJIEMEHTOB OJIaroyCTpoOMCTBa M MOA3EMHEIX
KOMMYHHKAITHHA — CONMYTCTBYIOINMMH JAPCHAKAMH,

— Y4acTKa - HaIeXamed BEpTHKANLHOA
IUIAHHPOBKOH M oOpraHu3auMeidi INOBEPXHOCTHOIO
CTOKa, 9YTO CHIDKaeT MHQWILTpaumio arMOc(pepHEIX
OCaJIKOB B I'PYHT.

8.7 Ha npubpexHbIX TeppHTOPUSX N
NOHIKEeHNA YI'B, BRI3BaHHOTO IOANIOPOM FOPH3OHTA
BOIEI B pEKe, cleAyeT YCTpaHWBaTh OJHOJIMHCHHEIN
Oeperosoii TpEHaxK. Ero IPOKJIAILIBAIOT
NapaJuICIbHO OeperoBoM JIMHAM H 33KJIaJLIBAIOT
HIDKE T'OPH30HTA BEICOKHX BOJI PEKH.

IenecooOpasHocTs ycTpoiictBa Oeperoporo
JpeHaXka IokKHa OBTE 00OCHOBaHA 3HAYMMOCTBIO
3a0(UIacMOro yyacTKa, HOCKOJIBKY 3arpaThl Ha
CTPOMTEIILCTBO M JKCIUIyaTalnmilo  OSperoBhIX
JApeHaXeH, O0Cco0cHHO IpH mnepekadke OoNbIIHX
Pacxol0B JIPECHAXHEBIX BOJI, 1OCTAaTOYHO BEIMKH.

8.8 Ilpu 3ampre oT NoATOILICHHS HEOOJIBIIMX
Y4aCTKOB, B TIEPBYIO OYEPEAb pPacCMaTpHBAIOT
BApHAHTHL:

— JIOKAJIGHOTO NOBRIIICHUS IUIAHAPOBOYHEIX
OTMETOK MOBEPXHOCTH;

— 3alMTEL  30aHUA ¢ 3arjyOJIeHHBIM
NOJABAIBHEIM IIOMEIICHHEM C IIOMOIIBIO MECTHERIX
KOHTYpPHBIX W JHHEMHBIX CHCTEM, a TaKKe
CHIPOU3OIALIUY.

Hapany ¢ stuM 11e1ecoo6pa3Ho HCHOIB30BaTh
IULTAHUPOBOYHEIE BO3MOXHOCTH, HAaIOpHMEP, MOXHO
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«IIOCAAHUTE» 3JaHHUE Ha 00Jice BBRICOKHX OTMETKaX,
yTOOBl YMEHBIIATE 3aTpaThl HAa MEPOIPHATHA IIO
3amure ot 11B.

8.9. Ilpu GoxoBom mcTounMke ratanus I1B B
COYeTaHMM ¢ HH}MIbTpanue  aTMocdepHBIX
OCaJKOB, JPCHAX BRIIONHAIOT MO BCEMY KOHTYpPY
3alAmaeMoro 3Janus. B 3aBHCHMOCTH  OT
HIDKEHEPHO-TE€OJJOTHYECKHX  YCJIOBHM  ydacTKa
3aCTPOUKHU HCIIOJIB3YIOT IPUCTEHHYIO
(npudyHAAMEHTHYIO) HIM KOJBIEBYIO KOHTYPHBIE
CHACTEMEL.

Korna nogroiuieHyde MoBaAILHLIX TIOMEIICHUIM
OOYCJIOBIIEHO SCHO BEIPAXEHHRIM ONHOCTOPOHHHM
npurokoM I'B  (muramme  cboky), IpeHax

OpOEKTHPYIOT B BHAE PA3OMKHYTOH KOHTYPHOI
CHCTECMEL.

8.10 KosnplieBo#i ApEHAX BBINOJHACT 3aIUATY
IIOABANGHEIX ITOMEINEHUI 3JaHUA IIPH CMEINAaHHOM
NUTAHUM TPYHTOBHIX BOX M 3aJIOKECHMH ITHX
IOMCIIEHUY B BOOOHOCHEIX IIECYAHBIX IPYHTAaX.

IIpy nuraHuM nDOA3EMHEIX BOA CBEPXY B
YCIOBHAX OIHOPOAHOTO CTPOCHHMA BOJOHOCHOM
TOJIIM  COBCPIICHHBIM  KOJBHEBOH  IOpeHax
3bdekTHBEH U UM Ipynnsl 34aHHil. B mocieaneM
ciiydJae JHaXe IIpHM PacloJIOKEHMH JApEH BHIIMNE
Bojoynopa YIB ycraHaBiuBaeTCs Ha OTMETKax,
O6JMBKUX K YPOBHIO BOAKI B ApeHax [7].

KonbleBoil peHaX NMPUMEHAIOT TaKXke, €CJIH
NUTAHWE CBEpPXY OTCYTCTBYET, a NOBRIMeHWe YIB
OOyCHIOBJIECHO MOCTYIUICHMEM BOJAE CHH3y. B
[IOCIECAHEM Ciiydyae pa3sMephl APCHaKHOIrO KOHTypa
NO/DKHE! OFBITh MEHBINE, YEeM IMpH aHAIOTUYHOM
pEHICHUM B  YCJIOBHSX HMCTOYHMKOB ITHTaHMS
[OJA3¢MHEIX BOJ CBEPXY.

Korna 3arnyOnenne OJpeH HeI0CTaTOYHO H3-3a
BEJIMYUHBl  BEIIOpa, TO CIEAyeT YCTpavBaTh
IIPOMEXYTOIHEIC APEHEI — «PaCCEUKI».

8.11 IIpudyHmaMeHTHHRIT  (TIPHUCTEHHBIH)
OpEHAX MCHONB3YIOT JJI4 3aluTel IOABAJOB H
TIOATIONMY, 3aI0KEHHBIX B TTIMHUCTRIX, CYTJIMHUCTHIX
IpyHTaX 51 pU CJIOHCTOM CTPOCHHH
C11a0OBOAONIPOHUIIAEMOM TOJIIIH:

— B Ka4yeCTBE INPOPUIAKTHICCKON MEpPHI IIPH
OTCYyTCTBUU I B;

— NpPH HAIMYHH CMEINAHHOIO MCTOYHHKA
nutanug [ B.

IlpndbyHgaMeHTHas CHUCTEMa JpPEHaXa, B
OTJIMYHE OT KOJIbIEBOU, NODKHA ORITh MAKCHMAIBHO
npuObmbkeHa K OOBEKTYy 3alUTHl Ha PACCTOSHHUE,
KOTOpOe perIaMeHTUPYETCH KOHCTPYKITUEH
dbyHIaMeHTa, BO3MOXHOCTBIO pa3MernicHusA
CMOTPOBBIX KOJOAUEB, YCAOBHSAMH IPOH3BOJCTBA
pabor, a Taxoke TpedoBaHMAMH 35.1.

IIpu Oonpmmx pasMepax  3aMHUIIACMOIO
o0bexTa M ZoCcTIKeHns 3¢g¢exra BOJO3aNIUTHL IO
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BCEH IUTOMAMU I0ABAJIa HECOBEPIIEHHRIC KOHTYPHEIE
APEHBl OOIOJHSIOT IOANOJBHBIMU JIMHHAMM WX
HCIIOJIL3YIOT IUTIOIIAXHEIH IIACTOBBIN JPEHAX.

8.12 1lpu samure HECKOMLKUX 30aHMH OHUAM
KOHTYpOM, a TakXKe IpH UIHMpHHE 3aHHINacMoro
3armsg Oonmee 20 M rayOuHA — 3a10XKEHUH
HECOBEPIICHHEIX JIPCH JOJ/DKHA OOOCHOBHIBATHCA
pacdetoM (cM. 11.10) ¢ yyeroM HONOXKECHHA
JNEIIPECCHOHHON KPHBOU BHYTPU KOHTYpA.

8.13 Ecmu npenax 3a0)K€H HWKE IIOAOUIBEI
dbyHIaMeHTa 3aMUIACMBIX M COCEAHMX 3HAHUM
(CoOpyXeHMiI)  ClleAyeT  NpPOU3BECTH  pacyuer
06€¢30MacHOr0 pacCcToAHUA OT JAPEH A0 CTCH 3/jaHHUA,
qTOOH HCKIIIOYUTH BBIHOC, OCIA0JCHHE H OCAIKY
IpyHTa 0 €ro GyHAAMEHTOM (CM. 7.4).

8.14 IlnacToBHIM ApeHAX ClieAYET yCTpaHBaTh
B COYCTAaHHMM C KOHTYPHEIMH M JIHHCHHEIMHA
CUCTEMaMH B CIIEAYIOIHUX CIIyYasX:

— npd  HeJocTtartouHoM  3¢QdGeKTHBHOCTH
KOHTYPHEIX M JIMHCHHEBIX JPEH;

~— B YCIOBHAX  CHOXHOIO  CTPOCHHA
BOJOHOCHOIO IUIACTA € W3MECHECHHEM €r0 COCTaBa H
BOJIONIPOHMIIAEMOCTH;

— € NpOPWIAKTHIECKON LENBI0 B MIMHHACTHIX
B CYIVIMHUCTEIX I'PYHTAaX;

— B BOJOHOCHRIX IUiactax  OoBIIOH
MOINHOCTH, IPH CJIOMCTOM HX CTPOEHHMM, HAMYHAH
HanopHeIX 11B.

8.15 Ilpm ycTpoiicTBE IIACTOBOTO ApEHaXKa

HE0OX0IMMO YIUTHIBATH CICAYIOMIHE TPEOOBaHHMA:
— IUIACTOBRIM APCHAK JO/DKEH COIPATATHC C

oOCEMKOM  TpyO4arnx  ApeH,  rapaHTMpOBaTh
HeOOXOTUMBIE YCJIOBHA VYIAJNCHHMA Biarv, 4YTOOHI

QuIETpyIOIas NOCTEIb HE CTajla aKKyMYJIMpYIOIIEH
EMKOCTBIO Ui TIPYHTOBBIX BOJ; €CIIH IUIACTOBKIM
ApCHAX 3aloXeH HIwKe IpHPyHAAMECHTHOIO (1o
OOBEKTHBHEIM [PHYMHAM Ppa3IMIHOIO XapaxTepa),
clieayeT BEIBOAMTD (QWILTPYIOIUYIO IIOCTENH B
TPAHIICI0 NPUPYHOAMEHTHOTO JAPEHAKA, 9TOOHI
obecrieuuTs pasrpy3Ky 1 B B TpaHmero;

— ecqi TpyOdaTelif JpeHak MNPOJIoXKEH IO
BHYTpECHHEMY KOHTYPY 31aHus (O] II0JIOM No/Bajia)
IUTIACTOBYIO KOHCTPYKIMIO HEOOXOAUMO BEINIOTHATE B
BHJIC 3aCHIIKHM I1a3yX KOTJOBaHAa BJI0JIb Hapy KHEIX
CTeH 30aHMd K  «COCAUHUTH»  ILIACTOBYIO
KOHCTPYKIMIO Ha3yX ¢ OOCHIIKOM ITOANOIBLHOIO
ApPCHAXa, pasyKJIOHUB €€ OCHOBAaHME B CTOpPOHY

TpyOuaTex apeH (puc. 1);

— IIpH Pa3sHO3arIyOJICHHBIX o0BeMax
3AIMIIAEMOr0O IIOJABALHOIO NOMEIMEHU, IUIacTOBas
KOHCTpYKIIMA i1 HauOonee  3ariryOseHHBIX
NOABAJIBHEIX IIOMENIEHUM JO/DKHA COIPATaThCs C
AHAIOTMYHON KOHCTPYKIMEH IUIA IJOKOJIBLHOTO 3TaXKa
¢ MCHHIIMM 3arinyOsicHueM; BHIOOD PaIfoOHANBLHOIO



pELIEHHUS  y3JI0B  COIPSXKECHUA  3aBUCUT  OT
pacrosyioKeHuss 0cobo 3ariyOsieHHBIX OOBEMOB B
[ITHE 3alllMIIaeMOro KOHTYpa, llepenata OTMETOK
110J1a Pa3HoO3ariTyOl€HHBIX TTOMENIEHMH U BBICOTHOTO
[TOJIOKEHUS TPpyOUYaTHIX ApEH.

Marankrias W qnra ‘ 0y g
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e ' L .
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Necox (K8 wiyt ,~ T N
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HieGens M1000-1200 LA nepdopaposauian
tp.5-30 um ‘

Puc. 1. Cxema 3acwinku nazyx Komlo6anda

8.16 IInacTOoBBIM fApeHaX B KayecTBE
CaMOCTOATENHLHOH CHCTEMEI BOAOIIOHIDKEHHA
1esecoodbpazHo MCTIONIB30BATh Ha NEPHOJL

CTPOUTENLCTBA IIPH HEOOXOOUMOCTH JPEHUPOBAHHA
KOTJIOBaHa Ui 31aHusa OOJbInod Iomanu. B 3ToM
clyyae HHU3 (QUWIBTPYIOLIEH MNOCTeIH IUIACTOBOIO
ApeHaXka AOJDKEH OBITh HE HIKE OTMETKH JIOTKA
TpyOUaTOH APEHBI, ITPOJIOKEHHOM [l oTBeAeHus I B.

OuneTpyrolas nocTess ITIACTOBOro ApeHaXa
MCTIONB3YETC B IEPUOABI  CTPOUTENBLCTBA M
JKCIUTyaTalluk  34aHug.  Tpybuareie  JipeHB,
OTBOJSIIME IPYHTOBBIE BOJIBI coOpaHHbIE
OWIBTPYIOLIEH IIOCTENBIO, HE BCErga MOryT ObIThH
COXpaHEHBI B CUCTEME QpeHaXKa, [IPOCKTHPYEMOH A
3alllUThl MOABAJIBHBIX IIOMEIICHHM Ha MNepHOJ
AKCIUTyaTal[iM 3[1aHHUS.

9 Cxembl ApeHHpPOBaHHS, NPOAOJIbLHbIH
NpopuJb, COOPYKEHUA HA CETH

9.1 CxeMbl  OpeHHMpOBaHHS  OOBEKTa
GOPMUPYIOTCS HAa OCHOBE THIIOBBIX CUCTEM C YUETOM
rUpOre0JIOrMYeCKux YCJIOBUH TUTOLAAKH
CTPOMTENBLCTRA, ocoOeHHOCTEH 3aLIMILAeMOro
oO0bexTa, a Takke TtpedoBanui 5.1, 5.2, 5.5, 6.4 ,7.3
HACTOSAIIEro JOKYMEHTA.

CxeMa [OpeHaXka 3allMllaeMoro o0pekTa
MOJXKET COCTOATH M3 OJHOM WJIH HECKOJIBKHX CHCTEM
(IPOCTBIX U YCIIOXKHEHHEIX). B 0IHUX ciiyyasx cxeMa
HCUEPIIBIBACTCS TOJIEKO OHON CHCTEMOH, B APYTUX —
TpeOyeT KOMOUHAITMH HECKOJIBKHX CHCTEM.
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9.2 BpIOOp CXEMBI 3aBUCHT:

— OT TUAPOre0JOrHYEeCKUX YCJIIOBUH
MJIOWAAKHA CTPOUTEIBLCTBA U 3ariTyOJIEHUs 1101BAIA;

— KOHCTPYKLHMH PYHIAMEHTA;

—— MECTOIIOIOKEHUA 5 3arJIyONeHHs
JIMBHEBOH CETH, IIPUHHUMAIOIIEH JPEHAXKHBIH CTOK;

— 3arnyOJIcHUS U KOHCTPYKUHHU (QyHIaMeHTa
BBICTYHAIOIIMX OOBEMOB T10 NIEPUMETPY 3AAHUS;

— IUTAHUPOBOYHLIX OTMETOK IO IEPUMETPY
31 aHUA;

— HalIM4Hsl COCEHHHUX  IKCIUIYaTHPYEMBIX
3JaHUMU U COOPYKEHHUM;

— Ppa3sMEpoB U KOHPUIypauuM 3alidlaeMoro
IIOMEILIIEHUS.

9.3 Cxema ApeHaxa COBPEMEHHBIX
rpaXOaHCKUX 30aHUN, O0coOeHHO Inpu  OOoNbLIOH
IUIOMAaAM  3allMIAeMOro 1HOKOJBHOIO J3Taxa M
CJIOXKHOH KOH(Urypaumd OOBeKTa, INPeACTABISIOT
cobOM KOMOMHAIMM M3 Pa3INYHBIX YCIOXXHEHHBIX
CUCTEM JApECHaAXKA.

04 OpnHonvHeHHas TOJIOBHAas CHCTEMA.
OnTuManbHagd cxeMa JPEHUPOBAHUA — IEpPECeUECHHE
TPaAcCOM IIOTOKA TIPYHTOBBIX BOI M0 IIUPUHE U
3aryyOJIeHue IpeH B BOJAOYIIOPHBIN C10H (pHcC. 2).

Puc. 2. Cxema 0OHOMUHEUHOU CUCTEMbL OPEeHAdICA
COBEPUIEHHO20 MUNQA.
a—naan; 6 — ceuenue; 1 —30anue c
noOBANIOM, 2 — mpacca OpeHaxMca,
3 — HanpasneHue YKIoHAa OpeH, 4 —
SPAHUYA YHACMKA;, 5 — UHCNEKYUOHHbBIE
KO00Ybl, 6 8LINYCKU OPEHANCA

[ToaToMy nuHeRHas ronoBHas cucTteMa 3¢ eKTHBHA
Ha Y3KHX, BEITAHYTBIX B JUIMHY y4acTKaX, OCOOEHHO B
TAKUX TUAPOTEOJIOTUYECKUX YCIIOBUAX, € MOXKHO
IPUMEHUTH APEHAXK COBEPLICHHOIO THIIA.

Korpa mniuHa nUHEHHOro ApeHaXxa MEHBIIe
[UHPUHB]  IIOA3EMHOrO  IMOTOKa,  YCTPaHBarOT
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JIONOJIHUTENbHBIE JIMHUMA 110 OOKOBBIM I'paHUIIAM
3aIIMIIAEMOro y4acrka. lak nmocturaercs nepexsar
[TOA3EMHBIX BOJ, IIOCTYIAIOLIUX COOKY.

[Ipn rnyOGokOM 3ajeraHuy BOLOYIOpa APEHBI
3aKAa[bIBAOT B BOJOCOAEpKALEM CJl0€, YCTpauBasd
HECOBEpPILIEHHBIX  JpeHaXK. B 3TOoM  cioydae
GUIbTpallMOHHAS CIIOCOOHOCTH BOJOIIPOHHIIAEMOTO
CJIOA HMeeT OOJIblloe IpakTHYECKOEe 3HAUYECHHE,
[TIOCKOJIBKY BJIMSET Ha IOJIOKEHUE CHMXeHHOro Y1 B
Ha 3amuinaemMoM  yuactke. Ui onpenerneHus
[IOJIOXKEHMA CHIDKEHHOro YI'B BBIIONHAKOT pacyeT
HNenpeccHOHBOM kpuBok (cM. 11.10).

9.5 TpaguuvoHHBIE (TUIIOBBIE) CXEMBbI
KOJIBLIEBOrO JIp€HaXXa — KOHTYpHAas W KOHTYPHO-
JIMHEHHad C BHEUWHWMM LuropaMu. TpydOudareie
NPEHBl MNPOKIAABIBAIOT Ha pPAacCTOAHUM  OT CTeH
3JAHUS C YYETOM 2uUOpO2eON0CUNECKUX YCIO8UU
meppumopuy,  TpeboBaHHH  Oe3omacHOCTH  H
NPpou3BOACTBA paboT. Eciy 30aHUE UMeeT CIOKHYIO
KOHQHUrypanyio (acaga wid pasHO3ariyOJeHHbIE
NOJBaJBHBIE INOMELICHHUS, HAPEHAX MOXKET HMMETH
BHEIIHHE IIOTIEPE€YHbIE OTBETBJICHUS — IIOOPHI

(puc. 3).

K ol CopuTponcn €000 CYLIECTEYIOMIEN MVWBHEEION KAHENAIRIM

|5,3D;f OrmaeTia NoNa LOKORMNON GTANG, M

Puc. 3. Cxema kxoumyprno20 opernaxca C
nonepeyHbIMU WNopamu

0.6 TpaguuWOHHBIE CXEMBI HPUCTEHHOIO
ApeHaXka TUIIOBBIX 3AaHUM HEOOIBIION IUMPUHEL ([0
20 M) u IpPOCTON KOH(PUrypalHH (CM. IIPHIIOKEHUE):

— JIMHEHHAas;

—— KOHTYpPHas C ApE€HaMM BHELIHMMH (BHOJIb
¢dacaga) Wiy BHYTPEHHMMH (I10J MOJIOM IOABANA),
3aMKHYTOIO WJIH HE3aMKHYTOI'O (KOHTYpHAs CXeMa);
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— KOMOMHHpOBaHHAsl B BUIE JIMHEHHOK UIIU
KOHTYPHOM C IJIaCTOBBIM APECHaXKOM.

Haubonee uYacTo MCIIOJB3YETCA CXe€Ma ¢
3aMKHYTBIM KOHTYPOM B CBS3M C NOpeoliafanuem
CMEIIAHHOI0 TMHWTAaHWus TPYHTOBBIX BOJ. llpu
HaJIMYUM OrPaHUUYECHUH Ha IUIOIaAKe CTPOUTEIIBCTBA
BO3MOXKHA IPOKJIAIKa HE3AMKHYTOro KOHTypa. lakue
OrPaHHYEHHS BO3HUKAKOT B OOJNBUIMHCTBE CJIy4acsn
MpH PEKOHCTPYKUMH OOBEKTOB, BOCCTAHOBJIEHHH MU
BOCCO3JAHHUH HCTOPHYECKUX 3aHHUH, a TaKKe
CTECHEHHBIX YCIJIOBHMAX IUIOLIAJKH CTPOUTEILCTBA |8,
10, 13].

9.7  Tpaccy NpUQYHOAMEHTHOIO IpeHaXa
MPUBS3BIBAIOT K 3all[MIIAEMOMY 3[4aHMIO. PaccrosgHue
MEXIY  JOPEHKOM M CTEHOH  ONpeHensercs
BBICTYTAIOLIMU JIEMEHTAMHU KOHCTPYKIHUU
dyHIAMEHTa 37aH4Msd M JHaMeTpOM  CMOTPOBBIX
xosioaueB. OHO 3aBUCHT TaK)Ke OT 3ariryOJICHUs APEH.

[Ipucrennpie (KOHTYpHbIE) W TOAIOJBHBIE (B
TOM YMCJI€ M IUIACTOBBIE) APEHLI YBA3BIBAIOT MEXIY
coOOl B BBICOTHOM OTHOIIEHHH TaKuM O0pa3oM,
yTOOBI 00eCTIeYrTh 3QP(MEKTUBHOE yYIaJIEHHUE BOAB! H3-
11oJ1 3alMIaeMoro nomeieHus (cm. 8.15).

0.8 3amuty OT rpyHTOBBIX BOJA NOABAJIBLHBIX
[OMeIeHUH OO0JILIION INOIIAAd BBINOJIHAIOT MO
CJIEIYIOIAM  OCHOBHBIM  CXEMaM:  KOHTYPHO-
JIMHEHHOM, KOHTYPHO-IUIOIIAAHOH, KOMOHWHHPOBAaH-
HOM (CM. IIPHJIOKEHHE).

KoHTypHO-THHEHas  cxemMa —  CHCTeMa
JpeHaXa ¢  KOHTYpHOH  ceTbi0  (COOCTBEHHO
npuQyHAaMEHTHBI  ApeHaX) U JHMHEHHBIMU
NONNONBHLIMU  (TpyOYyaThIMM  HWJIM  IUTACTOBHEIMH)
JIAHUAMM.

KoHTypHO-TUIOIIaiHAasT cxeMa — CHCTeMa
JIpeHaXa C KOHTYpPHOM CeTbl0 M  IUIACTOBOH
IUIOLIAAHON PUIBTPYIOLEH YIOCTENBIO.

KoMOuHMpOBaHHAaA CX€Ma COYCTACT JJIEMEITLI
00euX BhILIEHa3BaHHBIX CXEM.

KOHTYpHO-JIMHEHHYIO CxeMy MNPHMEHSIOT IIpH
YCTPOMCTBE HECOBEPIICHHOI'O JpeHaxa 0€3 KaKuX-
nubo orpaHudeHHd 11 OOBEKTOB CO CBaHHBIM
¢yupamentom. IIpH  JIEHTOYHONH  KOHCTPYKIIMH
dbyHIaMeHTa ClieAyeT pacCUMTBIBATL PaCCTOSHHE
TpyOuaThIX OpeH OT CTEH, €Cl¥ OHM 3ariIy0OJeHE
HIDKE OTMETKHM IOJO0IIBE! YHOAMEHTA.

Ecnmu @ynpameBT 30aHMs YCTPOEH B BHUJE
MOHOJIMTHOH kej1e300€TOHHON IUIUTBI, MCHOJb3YIOT
TOJIbKO OecTpybuaTyr0 KOHCTPYKUMIO TIOAIIONBHBIX
IpEH WIH KOHTYPHO-TUIOMIAIHYHO CXEMY.

IloamonsHele ApeHB! OOBIYHO TPACCHPYIOT
BJIOJIb KOPOTKOH OCH IIOJABAJIBHOI'O IIOMELUCHHS U
COEUHSIOT ¢ NPUPYHIAMEHTHBIM JPECHAKEM.

[lonoxenue IpEeH OIIpEREIIECTCS
0COOEHHOCTSIMU KOHCTPYKTHBHOI'O peleHUs
¢yHnamenTa. PaccrogHue MeXAy IOANOJIbHbIMU



IpeHaMM BBIOHMPAKOT TakuM 00pa3oM, UTOOBI CHATH
BEITIOP OENPECCHOHHOH KpUBOH BHYTpH
3alIMIaeMOro KOHTypa.

[Ipyu pa3BUTOM cucTeMe IOANOIBHEIX JIMHAA
notTpedyercs 3arayOsisiTh MPUCTEHHBIE APEHBI, YTOObI
NIyOMHa WX 3aJIookeHMs1 olecrieddBana CaMOTEYHOE
yIAaJICHUE pacXO0B Pa3BETBICHHOH CCTH IOAIIOIbHBIX
[IPEH, MO3TOMY OT NPHCTEHHBIX OPEH YacTO TpebOyeTcs
OTKayKa JApEeHaKHbIX BOJ.

KoHTypHO-ninomaaHas cxeMa
XapaKTepHu3yeTcH HaJIMUUEM ILIACTOBOIO
[UIOIIAOHOIO W NpHOYHAAMEHTHOIO  JpeHaX e .
HocnenHui 4ale MnpoKIaabIBACTCA M0 BHELIHEMY
(Hapy)KHOMY) KOHTYpPY IIOABAJIbHOIYO ITOMEILEHHUS.
Takyro cxeMy HMCHOONB3YIOT TIIPH  YCTPOMUCTBE
COBEPLIEHHOIO M HECOBEPILIEHHOIO IIPUCTEHHOIO
ApeHaxka. OHa HEe UMEET OrpaHUUYEHHUH, CBA3AHHEIX C
KOHCTPYKUHEH (QyHOaMeHTa 30aHHs M IIHPOKO
UCIIONb3YeTCS IpH HENOCTAaTOYHOH 3G (PEKTUBHOCTH
HECOBEPILUEHHOI0 IIPUCTEHHOI'O [OpPCHAXKAa 31aHWMH,
(GYHIAMEHT KOTOPBIX BBINOJHEH B BUAE MOHOJIUTHOM
KeNe300€TOHHOM IUTUTHI.

B CcTecHEHHBIX  YCJIOBHAX  KOHTYPHO-
IUIOLaIHAA CXeMa MOXKET OBITH BBITIOJTHEHA TOJIBKO C
[IOMOLIBK) BHYTPEHHUX IOAINOJILHLIX APEH WIH X
KOMOHMHAUMH C BHEUIHUMM INPUCTEHHBIMHU JPEHAMM,

KOorja @yHIaMEHT 3JaHHUs CBAWHOIO WX JIEHTOYHOI'O
TUIIA.

9.9 HpeHuporanue o0OBEKTOB OGonbLIOH
MJIOLIAaU, 0COOEHHO B CJIOXKHBIX
THAPOr€OJIOTHYECKUX  YCIOBUAX, 3¢ ¢eKTHBHO

TOJIBKO 3a CYE€T COBMECTHOH pabOTHI MPHUCTEHHBIX M
NOANIOJIBHBIX JPEHAXKHBIX YCTPOWMCTB, KOHCTPYKIMIO
KOTOPbIX NPHHUMAKOT C YYETOM KOHKPETHBIX
YCJIOBUM CTPOMUTENILCTRA (PEKOHCTPYKIIUH).

0.10 TlpucreHHble ¥ INOANONbHBIE (B TOM
qucJe H [J1ACTOBBIE) IPEHBI IOJDKHB]
CyOOpAUHHUPOBATLCS MEXAY COOOH B BBICOTHOM
OTHOLLIEHUH TakuM o0pa3oM, 4ToOBl 00eCHeYHThH
3¢ PeXTUBHOE yaaJIEHHE BOABI H3-NOJ 3alUINAEMOIO
NOMELIECHUSA U 3a IPEAEIbl 3aHHA.

9.11 JIpeHa)ku NpOEKTUPYIOT ¢ Y4E€TOM OOIIMX
TpeOOBAaHMH K pa3MEIUEHUIO TMOI3EMHBIX CETEH,
obecnieyeHuss 0e30IaCHBIX YCJIOBHH CTPOMTEIILCTBA

(B COOTBETCTBHH CO CHull 12-03,
CHull 12-04), osddexkruBHocTd  paboTel W
IKCNILYAMAaYyUOHHOU npuU20OHOCMU

BOJOITOHU3NTEJBHBIX COOPYXEHHUH (B COOTBETCTBHH
co CHulI 2.06.15, CHulI 22-02).

PaccTosHue 110 ropu3oHTalM (B CBETY) MEXIY
APEHAKOM M HMHXCHEPHBIMH KOMMYHHKALIMIMH,
NPUHUMAKOT B COOTBETCTBHM C HOPMAaTUBHLIMU
TpeboBanuamu (CHulI 2.07.01, ITY3-7).

B BepTHKaNbHOM IUIOCKOCTH IOJIOKEHHE ApPEH
OTHOCUTENBHO  HAPYrHMX  HHXKEHEPHBIX  CeTeH
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[IPUHUMAIOT C YYETOM UX Ha3HAyeHHUs, CIIOCOOOB
[IPOM3BOACTBA paboOT MO YCTPOUCTBY ApPEHaXa U €ro
HOpMaJibHOM 3kcmmyaTauuu corjiacHo CHull 11-89.
9.12 llpu npoeKTUPOBAHUM ApEeHaXa CIENYET
pacCMOTPETH BAPHAHT €r0 COBMECTHOM IMPOKJIAKH C

BOOOCTOKOM ~ HaJd HUM MWIH IapajlieNIbHO,
KEJIaTEJILHO B ONHOM TpaHIlIee.

[lpeanoururensHO yKJIaAbIBATh OPEHAX W
BOAOCTOK B OJTHOHM BEPTHKAILHOM IJIOCKOCTH. B 3TOM
CJIy4yae IApeHaX TpOKJIaAblBalOT Hal BOJOCTOKOM H
YCTPAUBAKOT BBIITYCKH APEHAXKHBIX BOJA B KaXKObIH
CMOTPOBOH KOJIOZiel, BOAOCTOKA. TakoOW BapuaHT
yaobeH ¢ TOYKH 3peHus YAIEHUA pacxodoB
ApEeHaXa, OJHAKO HE BCEraa BO3MOXEH H3-3a
3aryOJieHHs  JIpeHaka HIDKE BOJOCTOKA  WIH
HEI0CTATOYHOIO PaCCTOSHUA MEXAY HUMH.

MHHUMANBHOE PacCTOsIHUE MEXTY
BOJIOCTOKOM M JAPEHAXXOM, ITPOJIOKEHHBIM Hall HMM,
JOJDKHO OBITH HE MEHBIIIE S5 CM.

9.13 ConpsixeHne ApeHKHBIX JIMHUH B IIJIaHe

cJIEQYeT OCYIIECTBISTE NMOJ YriioM He MeHble 90°; B
BEPTUKAJIBHOH  IUIOCKOCTH  CONpPsDKEHHE  BETOK
TpyO4aToro JApeHaxa MOXKET OCYLIECTBISATECH C
YCTPOHCTBOM Iiepenaga U 0e3 Hero ¢ YCTaHOBKOH
cMOTpoBBIX KoyoaueB mo CHwuIl 2.06.15 m. 5.28.
Hannuue nepenagoB MoxkeT OBITH OOYCIOBIECHO
pasNMyM4YHBIM  3arayOJieHHUeM  JpeH, a  Takxe
COEAMHEHUEM B OJHOM Yy3Jie DoJiee TpeX TUHUH.

9.14 [IpeHaxxu NpoKJIaAbIBAIOT C YKJIOHaMH,
o0ecrnevyuBaOLMMHM CAMOTEYHOE ABHDKECHHUE BOJEI CO
CKOPOCTSAMH, HCKIIOYAIOUMMHU 3auieHHE TpyO W
pa3MBIB I'PYHTA, a TaKXKe YYMThIBasA BOAOOOWIBHOCTD
OCYLIa€MOTI'0 FTOPU3O0HTA.

MuBuUManbHBIH YKIOH TpybyaToro IpeHaxka
MPUHHUMAIOT:

— B necyaHsIx rpydrax — 0,003;

— B NUHUCTRIX — 0,002,

HpeHbl  uenecoobpa3zHo  ycTpauBaTh ¢
MHHUMAaJIbHLIMH [POAOJILHBIMU YKJIOHAMMU,
[IOCKOJBKY YBEJIHYEHHE YKJIIOHA AOPEH NPHUBOAUT K
BO3pacTaHUIO 06bEMOB padoT.

MuBHUMaNbHBIA YKJIOH ILIACTOBOIO ApEHaXa,
YIOXKEHHOI0 B OCHOBAHHWE 3alUMILAEMOro 3JaHus,
cinenyer npuHuMare,  0.005 - 0,01, ykioH
CONYTCTBYIOIIHMX IUIACTOBBIX JPEHAXXEHM  MOXET
COBIANaTh C YKIOHOM II0 Tpacce 3allHllaeMblX

UHOKEHEPHBIX CETe, OCHOBAHUS NOPOKHOU ONEXKIbI
M T. I

MakcuManbBEIH YKJIOH ApeHaxa
pPErIAaMEHTUPYETCS  MAaKCUMajJbHO  JOIYCTHUMOH
CKOPOCTH Te4YeHHUs BOABl | M/C U onpenensercs Ha
OCHOBE T'MAPABJIMYECKOr0 pacyera [0 METOIMKE,
U3I0KEHHOH B uteparype [1].

9.15 I'nyOuHa 3anoxeHus JpeHaKa HOJDKHA
obecneuuTs TpedyeMyro HOpMY OCYLIeHHs (COTJIacHO
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5.2, 5.3), 3aMTY KOHCTPYKLMH [ApEHaKa OT
pa3pyuieHuss  BPeMEHHBIMH W  IIOCTOSHHBIMH
Harpyskamy, a TarKke OT TIpoMep3aBusi. LEciu
3arTyOJeHre OpeHaXka HIDKE IJyOMHBI IpOMeEp3aHus
HEBO3MOXKHO WIH HeleiecooOpa3Ho,
NpeaycMaTpUBaIOT CHEHHAIBHBIC MEPONPUATHS II0
3a10UTE CETH IIPU OTPHULIATENIHHBIX TEMIIEpATypax.

9.16  IlpoponeHBIH nNpodQuUiIe IOPEHAXKHBIX
JIMHUN cregyeT (QOpMHUPOBAaTh € YYETOM CXEMBl
APEHUPOBaHUA OOBEKTa, MOJOXKEHHUS U KOJIHYEeCTBa
BEIITYCKOB, BBICOTHBIX OTMETOK INPUHHMAIOLIECH CETH
M 1oJia TNOABAJBHBIX MOMEUIEHHH, cnocoda
OTBEHNECHUS IPEHAXKHBIX BO/I, obecrieyeHUA
HaZIeXKHOCTH paboThl CHCTEMBI B MITATHOM H
aBaApUHUHOM pEXUME, a TAKXKE PABHOMEPHOH 3arpy3Ku
HaCOCOB [iJIS YaJIeHM JIPEHAXXHBIX PacXo/I0B.

9.17 Ha obbekrtax 60bMON IUIOMAAH TPH
IIOCTPOCHUH  TPOMOJBHOrO Mpoduisd  ApeHaXka
CIeoyeT YUUTBIBATD:

—  3HAYMUTEJILHYIO IUTHHY OO THLHBIX
JIMHEWHBIX Y IUIOLIAAE [UIACTORBIX MOATIONBHBIX IPEH;

—  HeoOXOOUMOCThE  OTKAYKKW  BOOBI U3
NPUCTCHHBIX APEH;

—  1eJIecoO0pa3HOCTh CcaMOTe4yHOro coOpoca
BOABI M3 IIOAMNOJIBHBIX CHCTEM B KOHTYPHBIE
IIPUCTEHHBLIE.

9.183 BpiOOp oONTUMAIBEHOTO IPOACIIBLHOIO
npoPUIs MOATIOJIbHBIX JTMHEHHBIX IpEH
onpenensgercsa uX AJIMHOH, JOMYCTUMBIM HAaNa3oHOM
3arIyOneHus [IPUHHAMAIOLIIUX KOHTYPHbIX
NPEHAKHBIX  JIMHUH, YCIOBHUSMH IIPOM3BOJACTBA
paboT, COOTHOLUIEHHEM pa3MepPOB (AJTHHBI W LIIUPHHBI)
NoABajia, IIOJIOKEHUEM TIOCJENHEr0 B  «IATHE
3aCTPOHKMUY», MNEpPEnajoM IUIAaHUPOBOYHEIX OTMETOK
no @gacany 30aHU], HaAIW4YMEM IO MNEepPUMETPY
00BbeKTa MPHCTPOCHHBIX 0OBEMOB.

90.19 OnTuManbHpIl HOPOROJABHBIH MPOQHIIE
NPUCTEHHBIX JApPEeH BAoNb ¢acana 30aHHS TIPH
nepenajge BBICOTHBIX OTMETOK IUTAHHPOBOYHOH
[MOBEPXHOCTH dbopMupyeTcs 34 cueT
JNOMOJIHMTENbHLIX  BBIIIYCKOB HWIH  YBEJIWYCHMS
3arjiybJIeHAs qpeHaxa.

IIpy 3HA4YUTENBHOU pa3HHULE IUIAHWPOBOYHBIX
OTMETOK MmO dacany 3amuilacMoro 30aHud U
OoNnbLION TUIOWAAU TMOoJBajia IpU (GOPMUPOBAHUU
NPOAONBHOrO Npodwis crnenyer UCXOAUTh U3
OOMYCTUMBIX MHHHMAIbHOrO H MAKCHMAaJIbHOIO
3ariy0JieHusl OpeH.

IIpy NMOCTOSIHHON OTMETKE I10JIa IOIBAIILHOIO
TaXa  1enecoo0pa3sHo  YBEIUUYWUTH  KOJUYECTBO
BBEITYCKOB, YTOOBI H30€&xaTh OO0JBIIOro 3ariyOseHus
ApeHaxa, ecii Ileperanbl OTMETOK IO ero Tpacce
OrPaHUYEHB! TOJIBKO HOPMOM  OCYLIEHUS WM
criocobaMu MPOU3BOACTRA PadOT.
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Tl pa3HO3ary0JIEHHbLIX [IOABAJILHBIX
NOMEILEHWH, a Takke Ipd HX OOJbUIOW IUIOIIAAU
NpOKJIaZKa JApeHaka ¢ IepernagoM OTMETOK MO
YUaCTKaM Taloke HoTpelyeT YBEIWYEHUS KONMWYECTBa
BBIITYCKOB, KOTOPBIE MO3BOJIAT B aBAPHUHHBIX CUTYaLIUIX
HCKITFOUYHMTE [IOAIIOP B APEHAKHON CUCTEME.

9.20 CMoTpoBbIE (MHCINEKIMOHHBIE) KOJIOALDI
T HaOJIoIeHUs 32 padOTON CUCTEMBI YCTAaHABIUBAIOT
B MECTaX JIOBOpOTa TPacchl W W3MEHEHHUS YKIIOHOB
ApEH, Ha Iepernagax — B y3Jlax COMNpPsHKEHUS TpyO ¢
pa3IiyHbIMA OTMETKAMH JIOTKA, a TAKXKE Ha IPSIMbIX
y4yacTKax JpeHaxa (puc. 4).

f

Puc. 4. Cxema pazmewyerus OpeHAdNCHbIX KOI0OOYEB:
a — N0BOPOMbL MPACCHI, NePenaosbl OMMEMOK
OpeHaNCHLIX mpy6,; b6 — gbicmynbl 30aHUS,

8 — CMapmoeble y4acmKu, 2 — ¢ HaCOCOM Ha
MPpAH3UMHOM yuacmke openasica, 1 — 30a-
Hue, 2 — Openadic; 3 — Konooywl, 4 — mo oice
nepenaoHvle; J — mo JHce C OMCMOUROU
yacmvlo; 6 — 3a2AYuKU, 7 6bINYCK
(Mpan3umubltl OpeHadic), 8 — Koaooey ¢ HacocoMm,
9 — HANOPHBIL YUACMOK MPAHIUMHO2O
openaoica; 10— xonooey cacumenv Hanopa,
11 — emomposou xonooey 00dHCOe60U KaHATUIAYUU
JlpeHaxxHple  CMOTpPOBBIE  KOJIOALBI  (IIpH
nuaMeTpe apeH no 300 MM) ycTpauBarOT HE pexe
yepe3 50 M cornacio CHull 2.06.15 (cm. 5.28), no
YCJAOBHUSIM  3KCIUTyaTallMM  JAPEHa)KHOHM  CEeTH
ONTHMAJILHOE NIpeebHOE pacCTOsiHME coryiacHo [16]
— 40 M.
Ha nmosopoTax CMOTPOBBIE KONOILBEI ApeHaxKa
V BBICTYNOB 3/aHHH yCTpauBaTh He O0A3aTENBHO,
eCIM PacCTOSHUE OT IMOBOpOTa [0 OmbKahuero
Konoaua He npeppimiaet 20 M. Korpma Ha ydacTke
MEXIY KOJOALIAMM JpEeHaX [eJaeT HECKOJIBKO
MOBOPOTOB, UHCIIEKIIMOBHEbIE KOJIO/1ib}



YCTaHaBJIMBAKOT Yepe3 OJAUH INOoBOpoT. (CTapTOBLIE
YYaCTKHM JpPeHaXHOWM Cce€TH JUIMHOH no 20 M
JOMYCTUMO BBIIOJHATE ©€3 TepBOro CMOTPOBOIO
kojogua. B 3TOM  CJly4ae€  HeoOXOmMMO
[PEeNyCMOTPETD 3arjIyliKy APEHAXHON TPyOhI.

9.21 YeTpoHcTBO BHITYCKOB. BHITYCK BOABI M3
TpyOuaThIx NpeHaxeH NPOU3BOAAT B
BONOCTOKM WA BoAoeMbl. B psae cioydaeB cOpoc
BBIMIOJIHAIOT B OOLIECIUIABHYK) KAHAIH3aUMOHHYIO
CETh, KAHABHI M CIIELHANIBHO YCTPOCHHbIE EMKOCTH. B
(PUHHUILHBIX CMOTPOBBIX KOJIOAUAX APEHaXa Iepe
cObpocoM BOX B CHCTEMY  KOMMYHaJbHOM
KaHaTU3aLHH peayCMaTPpUBAIOT
KOHTPOJIBHBIH CMOTPOBOH KOJOJAEL C KJIaaHOM
«3axyionka» (ro ycjhoBusM npucoeadHeHus [ YII
«BopoxaHany).

COpoc BOapl ApeHakHOH TpyO4aTol ceTH
OCYWIECTBJIAIOT C IIOMOMIBIO TPAH3UTHOTO JApeHaXa
u3 Tpy® ©Oe3 mepdopamuud ¥ oOChHIMKM. Pacxonpl
OpeHaka OTBOAAT CAMOTEKOM JHO00 ¢ MNOMOINKBIO
OTKa4YKH HACOCHBIMH YCTAaHOBKAMU WY
NOCPYXKHEIMU HAcoCcaMu. 10oraa TpaH3UTHEIH y4acTOK
ApPEeHaXXa [0 KOJIOALA racUTess YCTPauBalOT B BHJE
HaNOpPHOH CETH.

TpaH3uTHEIH IPEHAX H HAaCOCHOE
000OpyZIOBaHHE NPOEKTHPYIOT B COOTBEICTBHHM C
TPeOOBAHUSAMHU K [OOXKAEBOM CeTH BOIJOOTBENCHHSA
(CHull 2.04.03).

9.22 Ha yyacTkax ypOaHHU3HPOBAHHOIO
napmmagra  JBOPLIOBO-NIAPKOBBIX aHcamOneli W
UCTOPUYECKHX 30aHHH IIPH OTCYTCTBHAM MECT IIpUeMa
ApEeHAXHbIX BOA (KAHAJIU3AUHOHHBIX CeTeHd) HIIH
HEBO3MOXXHOCTH OCYIIECTBUTE COPOC ApEHAXKHBIX
BOA B BOIHbIe OOBEKTBI B COOTBETCTBYIOUIMX
TUAPOre0IOruYEeCKUX YCITOBUSAX Cleayer
MCIIOJIB30BATh IMOrJIOIAOIUE CKBAXKUHBI (KOIOALBI),
KOHCTPYKLUHMIO KOTODBIX HAUIEXKHT NPHHHUMATH
cornmacHo CripaBoyHoro Iocobus k CHull 2.06.15,
CHull 2.04.03, a Taxke NpPOBOJAUTH [Jpyrue
MEPOMNPUATHS  I'€OTEXHHUYECKOr0  BOAOOTBEACHHS
cornacHo TpedoBaHusIM 6.4.

0.23. J1nst HanexHOU IKCIUTYaTalluH
OPEHAXXHOH cHUcTeMbl Tpebyercs o00s3aTensHas
peryjspHas NpOYHUCTKA APCHAKHBIX KOJOALEB, C
T€M, UYTOOBI HE [ONYCKATh 3aWJIEHHS OPEHAKHBIX
TpyO, NMO3TOMY B TEKCTOBOM W IrpadUuecKOl yacTu
IpoeKkTa CJeayeT YKa3plBaTb HEOOXOIHMOCTE
[10O0HBIX 3KCIUTYyaTAlIHOHHBIX MEP.

10 KoncTrpyxknns apeHaxa

10.1  Jing 3amMmTel 3anTyOJIeHHBIX YacTeil
3JaHHH  CleRyeT IIPUMEHSTL TPaAUUUOHHEIE H

COBPEMEHHBIE KOHCTPYKIUH FOPU3OHTAJILHEIX
OPECHaKEH:
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— ¢ QuasTpyrouied obceinkoil Tpyd (unu
HAITOJIHEHHEM 3aKpBITOIO [ApEHaXa) M3 phIXJIOro
COPTUPOBAHHOI'O Marepuana (recka, rpapus, 1edHs );

— C (PUIBTPOM M3 I'EOCHHTETHYECKMX (MK

HaTypaJibHBIX) MaTepUasioB B COYETaHWU C NECUAHO-
I'PaBUHHBIMH;

— € KOMIO3MUMAMH M3  [OpPEHAXHBIX
MATEPHAJIOB HA OCHOBE IIAcTMAcC (r€OKOMIIO3UTHI);

— ¢ obeptkamMu TpyO H3 reotkaHd (Wwix
HaTypaJbHBIX MaTEpHAJIOB) U 6€3 HUX.

I'eoTekCTHIbHBIE MATEPHAIBI B KOHCTPYKLIUH
JNPEHaKA CIEYET UCIIOJIB30BATh B KAUECTBE:!

—  GUIBTpYOIIMX MEMOpaH U1 pa3aeiieHH
0OpaTHOM 3aChIIIKH H OOCHINKY TPYOHATOro ApeHaxa,
GUIBTPYIOLIMX CIIOEB ITOC/IEAHEH,

— obeptku TpYyo.

] €OKOMIIO3UTHEI CICAYET HCMONB30BATh 1JIA
NOBBILIEHUS I3(PPEKTUBHOCTH JIPEHAKHOH CETH H
COKpallleHuss 00BeMOB (UIBTPYIOIIHX T'PYHTOBBIX
MaTEPHAJIOB.

10.2  Bribop reorekcrunbHbix MeMOpaH H
FeOKOMIIO3UTOB CHEAYET OCYIUECTBAATE C Y4YETOM
YCIOBHH HX paboTbl, HHKEHEPHO-TCOJOrHYECKHX
YCIIOBUH TUTOIIAKH CTPOMTENLCTBA 5
PEKOHCTPYKUMH,  TEXHUYECKHMX  XapaKTEPUCTHK
matepuayioB [11, 17, 19, 20].

['€OTEKCTWIBHBIA QUIBTP AOJDKEH MPOIYCKATH
BOAY H  OTCeMBaTb TIPYHT,  H3JIMIIHE  HE
nedopMUPOBATHCA U HE OrPAaHMYUBATh JOCTYII BJIarH
B OpPEHAXHYIO KOHCTPYKIMIO, oOnagate OHO- W
XUMHUYECKOH CTOMKOCTBIO, COXpaHATh padbouee
COCTOSHHE Ha  IPOTHKEHWH  BCEro  Cpoka
3KCIUTyaTallMy JpeHaXka.

] €OKOMIIO3UTHI JNOJDKHBI OTBEYATh
TPEOOBAHUAM H3HOCOCTOMKOCTH, OHO- H XUMHYECKOH
CTOMKOCTH; COXPaHHOCTH B pabodyeM COCTOSIHMH B
TEYEHUE BCErO0 CpOKa CIY>KOBI U HMETb BBLICOKHE
dUIbTpallMOHHBIE CBOUCTBA.

[Ipennoutenue cienyer oTAaBaTh:

——  (QPUABTPYIOLUUM HETKaHbIM
reOTEKCTWILHBIM MeMOpaHaM u3 OeckoHeuHblx 1111
HUTEH, C UIIIONPOOUBHLIM YIIPOYHEHUEM;

—  TPEXMEPHBIM reOKOMIIO3UTaM U3
npeHaxxHoro ruactukoporo (IIII) ocHoBanus W
GunpTpyromed MeMOpaHbl, KOTOpble HAa3bIBAIOT
NAACMUKO8bIMU APEHAXKaMHU. 3Jajnada MeMOpaHbl B
IUVIJACTUKOBOM pPeHaXXE — IPONyCTUTL BOAY B
MPOBONHWK BJaru (OCHOBAHWE) U  3aAepXKaTh
JacTUUb! OCYIIaeMOro rpyHTa. 3aaaya I1acTHKOBOIO
OCHOBaHUS —  TPAHCMOPTUPOBATH  BOOY B
NpUPYHAAMEHTHYIO CUCTEMY TOPHU30HTaIbHBIX JPEH.

JIng OTOENBHBIX THNOB IIMACTHKOBBIX

JIpPEHaXXEH CYIUECTBYET BapUaHT KOHCTPYKIHH
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CO CHmenuanbHOM nasyxod (KaHajoM) I
APEHAKHOU TPYOHI.

10.3 @unbTpyioupie rpyHTOBbIE OOCHIITKY B
3aBHCUMOCTH OT COCTaBa OCYIIAeMOro TrpyHTa

clieqyeT YCTpauBaTh OIHOCJIOHHBIMHU WX
OBYXCJIOMHBIMH [16]. Hapsmy C STUM
NpeyCMaTPUBAIOT  3aChIIKY  YacTH  TpaHilleH

MeCYaHbIM TIpyHTOM (puc. 5). Ilpw ycrpoicTBe
OTKOCHOH TpaHIlEW TAKYyXO 3aCBhIIIKY JEJalT B BUIE
IIPU3M M0 COOOPAKEHUSIM 3KOHOMHH MaTepyaa.
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Puc. 5. Cxema ycmpoiicmea obcvinox:
a — NPAMOY20bHAA, b — 6 6Ude mpaneyuu;
[ — Openadicnast mpyba; 2 — webenv; 3 — necox ¢
k02(hPpuyuenmom purempayuu ne menee 5 m/cym.,
4 — mecmmublii 2pyHm

HasHayeHue npu3aMbl — 1pHEM  BOJDL,
npurekaromen ¢ OokoB. HauMmeHninasgs BpicOTa
necyaHoH IpusMsel coctasnser 0,6-0,7 oT BeTHYHMHEI
NpeBhIIEHUsT pacdyeTHOro YI'B oTHocHuTennHO IHa
APCHAXKHOW TpaHUIeH, MakCHMaigbHas — Ha 30 cM
BhIllIE pacueTHOro Y1 B; ontuMansnas onpenensercs
KOHKPETHBIMH YCIIOBUSIMH CTPOUTENLCTRA.

10.4 OpHocnoiHble QUIETPYIONME OOCHIIKH
JOIMYCTUMbI B TIPaBENUCTBIX M KPYIHBIX NecKax, a
TAKOK€ B [E€CKaX CPEIHEH KPYIMHOCTH CO CPEIHHUM
nuameTpoM vactul 0,3-0,4 MM B KpyTIHee.

HByXxciotiHbie OOCBIIKM ClleayeT YCTPauBaTh B
CYIECAX, MEJIKMX IIBUICBAThIX U CPeIHE3EPHHCTHIX
[IECKaX CO CpPEIHUM IOUAMETPOM YAaCTHI] MEHbILIE
yKa3aHHOI'0, a TakkKe MpH CIOUCTOM CTPOEHHH
BOJIOHOCHOTO ILJ1ACTa.

['pyHTOBBIE MaTepHasbl, HCIOJIL3yEMBIE IS
OOCBINOK,  JOJDKHBI  OTBe4aTh  TPeOOBAHUSAM,
NPeaBbIBISEMBIM - K MaTepuaiam 1S
TMAPOTEXHUYECKUX COOPYKEHMH, U COOTBETCTBOBATD
AEMCTBYFOLIHMM IrOCYJapCTBEHHBIM CTAaHAAPTAM.
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CoctaR  QWIBTPYIOLIMX OOCHIIOK  CJIEHYET
oaOUpaTe, YTOOB HMCKIOYMTL CYyPODO3HUI0 U
KOJIPMATaXX CHUCTEMBI, TOJIUMHA OJHOIO  CJIOA
obceinku NOJDKHA ObITE HE MeHbIIIE 150 MM.

JUI1 BHYTpPEHHEro ¢jios OOCBHINIOK MCHOJB3YIOT
imebers M1000-1200 ¢ xpymuocThio ppakuuit 3-10 MM
(B 3aBMCUMOCTH OT pa3MEpOB MPOMNMWIOB TpyoO),
BHEIUHEIO CHOS M IeCYaHbIX MpPH3M — IIECOK C
KO3 GHILIMEHTOM QWIBTpALIMK HE MEHBLIE 5 M/CYT.

OOCHINKaM INPUAAIOT NOPAMOYTOJBHYIO  WIH
TpaneueHaanbHyro  hopMy, bojiece  CIOXHBIE
KOHOUI'Ypauud TpebyroT CrieLdanbHbIX HHBEHTAPHBIX
muroB.  OOCBINKM  TparneueugaibHOH — (hopMBl
BBIIIOJTHAIOT € OTKOCAMH YCTOMYMBOIO OYE€pPTaHMA,
IPAMOYTOJIBHBIE — C [IOMOUIBIO ILUTOB.

10.5 Beibop koHCTpykuuu Tpybuyaroro
ApeHaXXa 3aBUCUT OT TMAPOreOJIOTHUYECKHX YCJIOBUM
[UIOIIAKKA CTPOUTENLCTRA, OcobeHHOCTEH OOBekTa
3aLIUTEI, TAIIA U CHUCTEMBI ApPEHAXa, 3arayOsieHus
MIOJIBAJILHOIO TaXkKa M €ro Ha3zHayeHus (puc. 6).

10.6 [11acTOBBIH OpEHaXX Ui 3allMThI
3arTyOJIEHHBIX YacTeH 3/1aHHs CJIEAYET BBLINOJHSTDH B
BHIOE  CIUIOIMHOIO  IECYaHO-IPABHUHHOIO  CJO4
(momagHeIH), B BHAE INpH3M (JIMHEHHBIH) H
UMEIOMMX YKIIOH K TpyOuaTod npeHe, a Takxke ¢
HCIIONIb30BAHHEM  [EOTEKCTHIBHBIX MeMOpaH W
BBICOKOITPOYHBIX T'€OKOMITO3HTOB.

KOHCTpYKIIMS ITUIACTOBOrO APEHAXKA MOXKET
COCTOATH M3 OJIHOTO WIH ABYX CJIOEB B 3aBUCHUMOCTH
OT Xapakrepa IOACTWIAEMbIX TI'PYHTOB, IIHPUHBI
3aLHIHAEMOr0 COOPYKEHHUA M MPUTOKA BOIBI.

OaHOCIOUHRIH IUTAaCTOBBIN JpEHAX
yCTpPauBarOT U3 HICOHA (IpaBUs), OBYXCIIOHHBIH — K3
mebHs ¥ necka. IlecyaHwld cynod MOXeT OBITh
3aMEHEH COOTBETCTBYIOLLEH reOTEeKCTHIBHOH
MeMOpaHOH. B rmnacroBoM ppeHaxke HCNOJIb3YIOT
medeHb ¢ KpYNHOCTBIO  ¢pakuuit  3-20 MM
(ko3 dHIHEeHT HEOOQHOPOOHOCTH — He Oonplie 5), a
TAKOKE€ CPENHE3CPHUCTBIH IIecOK. K rpyHTOBBLIM
MarepuasaM (QUWIBTPYIOLIEH TIOCTEJIH ApeHaxa
NpeAbABJISIIOT TpeOOBaHUs, aHaJIOrHYHbIE
TpeOOBAHUSIM K  TPYHTOBBIM  (HUIBTPYIOLIUM
obcrinkam TpybyaToro gpeHaxa.

[InomanHeii IJ1aCTOBBIN IPEHAX C
OJHOCJIOUHOH 1eDEeHOUYHOM TOCTEeNbK  OOJDKEH
UMETh TOJUWUHY He MeHple 300 MM. JIByXCIOHHYIO
APEHUPYIONYIO MOCTENb KOHCTPYKTUBHO peliarOT U3
I1€OEHOYHOr0 ¢J10 MHHUMAJBHOM TOJILIMHOH — 150
MM, a Irecyadoro — 100 mm.

s COKpallcHHA 00BEMOB eOH
MUIOWAAHBIH  IJIACTOBBIM APEHAX 3ariyOJIeHHOI'O
3laHUS] KOHCTPYKTUBHO MOJKET OBITH pemieH B BHUAE
CJI0S  IIeCKa, IIPOPE3aHHOr0 B  IONEPEYHOM
HallpaBJIeHUH HEOCHOYHbIMU MTPHU3MaMH.
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Puc. 6. Cxemul kOHCMPYKYUU NPUCMERHO20 OpeHaxca

OuwisTpyiomas INOCTENb IUIACTOBOrO JpeHaka
JOJDKHA CONPAraThCs ¢ OOCHIIKOW ApeHaXHOH TpyOEHl
cornmacHo  TpebopammaM  8.15. B mpomecce
IPOM3BOZICTBAa palOT IUIACTOBEIM IPEHAXK 3alHINAIOT

oT 3acopeHus. IIpyMeEpH KOHCTPYKIMH ILIACTOBOIO
ApeHaXKa 3/1aHni MOKa3aHkl Ha PUCYHKE 7.

10.7 Tlpn BmOOpe KOHCTPYKITHH IOIIONLHEIX
APECHAXHEIX JIMHUA oco0oe BHHMAHHE ClEAyeT
YACIATh €€ HAACKHOCTH.

Korga BHYTPEHHHE  IpPCHAXHEIE JIMHMH
IPOJIOXKEHEl  §oJ  IUIMTOM  nona  TojBala
BO3MOXHOCTh JIOCTyHa K HHM HCKIIO9acTCH,
IO3TOMY YCTPOMCTBO [PEHAKHEIX HICOCHOYHBIX
npu3M  (Ipy ONTUMAQILHOM  TPacCHpOBKE M
COOTBETCTBYIOIMMX PACYECTHBIX IIapaMerpax) HMeEeT
onpeZie/IeHHEE IIpeuMyIecTBa Iepel] TpyOuaTsIMu
KOHCTPYKIIMsMH [2].

10.8 TpyOer japenaxa 1moAOHpalOT WU
NPOEKTHPYIOT B COOTBETCTBHH ¢ TPeGOBAHUIMY:

—  JOCTATOYHOM
cIIOCOOHBOCTH;

— OPOYHOCTH IPH BO3NCHCTBHMM Ha HHX
IPYHTA 3aCHINKH ¥ THHAMHAYECKHX Harpy3oK;

—  CTOMKOCTHM K arpe€CCHBHEIM I'PYHTOBRIM
BOJAM;

— ynoOcTBa YCTPOMCTBA M IKCIULyaTalu
JNPEHAXKA.

B nHaubonsmieil crenesu 3THM TpeOOBaHHAM
OTBEYAIOT OJJHOCJIOMHEIE 51 NIBYXCJIOHHEIE
IUTACTMAcCOBEIE TpyO H3 IONMHATHIIEHA HH3KOIO
napnenusd (ITH]), nmomusmumxnmopupa (IIBX), a
takke nojgunpornwicHa (IIII) w momdTHIECHA
BeicokOoM ruiorHOocTH (HJIIIE). B 3aBUCHMOCTH OT
MaTEpHajla M KOHCTPYKIIMM OHH OTHOCATCA K
Pa3IHYHBIM KJIaccaM KECTKOCTH.

10.9 BHIGop KOHCTPYKIME JPEHaXXHON TPYOHI
OIpEAiCNACTCS  YCIHOBHAMU  IIpUMEHCHHMI  H
TpeOOBaHMAMH JKCILTY aTalHH.

BOJIOIIPOITYCKHOH
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Puc. 7. Cxema KOHCmMpyKyuu naacmoeo2o OpeHaxica
A — 30anus; a— 08yXCAOUHO20 U3 NECUAHO-2PABULIHBIX Clloes; 6 — mo dice ¢ 2eomexc-
MUnbHOU QuILMPYIOWel MeMOPaHoil, 8 — mo e 0OHOCAI0UHO20 U3 webns, 1 — urempyrowyas nocmenv; 2 —
OPEeHAIICHAA nep@opuposarnas mpyba; 3 — webeHouHbil hunemp;
4 — necuarnvui punemp; 5 — obpamnas 3aceinka; 6 — nepenyckras mpyba be3 nepgopayuu;
7 — 2uopousonayuonuai membpana,; 8 — bemonnas noocomoeka; 9 — zeomexcmuivHas
dunompyrowas membpana; 10— mecmuuoiii 2pyHm

Pasmeprl BOJOIIPUEMHBIX OTBEPCTUH NMHAMUYECKMX Harpy3kax M INIyOMHaxX 3aJ0)KEeHH
NPEHAXHEIX TPyO IMOKHBI NOAOHPATHECH C YIECTOM 3aIUIIACMOT0 00OBEKTA.
IPaHyJIOMETPUYECKOr0 COCTaB OCYMAEeMOI0 IPYyHTa B ABYXCIOUHEIX TpyOax BHYTPEHHAA CTCHKA
[1,3,5]. Ot0 TpeboBamye cnemyer YIHUTHIBAThH IIpH rgajgkad, a HapyxkhHas o0600j704ka ro¢gppHpoBaHHad,
BEIOOpE TpyO, IPEACTABICHHBIX HAa COBPEMEHHOM HAJCKHO CKpCIUICHHAd C BHYTPEHHHM  CJIOEM.
CTPOMUTE]IFHOM PBIHKE ¢ PasIUYHLIMM BapHaHTaMH biraronaps IJIaIKOM BHYTPEHHCH CTCHKE
IPEHAKHBIX IIPOPE3EH. YBEIIMUHBAECTCA CKOPOCTH BOJHOIO IIOTOKA H

TpaguItMOHHEIE KOHCTPYKI{HH — OTHOCJIOMHEIE IIOBRIMIACTCS MPOBOIMMOCTS TpyObl. Hanmaue BHENI-
TpyORl C Tiaakodl Wi (game) ¢ rogppupoBaHHOIM HEH roGpupoOBaHHOM 000109k fIeNIaeT
IIOBEPXHOCTBIO, KOTOpasg IIOBRIIAET HPOYHOCTE KOHCTPYKUHIO TpyOeI yCTOMUHMBOHM X yZAapHOU
TpyOHl, COXpaHsgeT ¢¢ TUOKOCTP M YBCIWIUBACT aehopManuy, Yro  OCOOCHHO  BAXHO  IIpH
BOI03aXBaTHIBAIOIILYIO ILIOMANE APEHAXKHEBIX TPAHCIIOPTUPOBKE H MOHTAXE Tpyd0 B 3AMHUX
orBepcTuil.  COBPEMEHHBIE  KOHCTPYKIMH & — ycnoBuaX. lakuve TpyOBl OTNHUYAIOTCA BBEICOKOM
JIBYXCJIIOMHBIE M JaxXe MHOIOCJIOWHEIE TpPYORL. BOAOOCYINUTEIILHOM 5| CaMOOYHIIArOICHCH
ITocnennue 30 QEeKTHBHEI IpH OoThOINX
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CIIOCOOHOCTBIO,  XOpOMIO  «Iep)Xar»  OOBIYHO
HEOOJIBIION 3aTaHHEBIN YKIIOH TPAcChl peHaXxa
HonmyctuMas MaKCHMaJIbHAA rryOuHa

3AI0KEHNA OJHOCIOMHEIX IUIACTMAcCOBBIX JpeH
3aBMCUT OT MarepHana TpyO, HauMeHmlnas riryOuHa
npoxianky TpyO ompenenserca TpeOOBaHMAMH HX
3AIUTH OT JUHAMMYECKHUX HAarpy30K M IIpOMEp3aHus.

B cmalbsix rpyHTax ¢ HEAOCTATOYHOM HeCYIIeHn
CHOCOOHOCTHIO JpeHAXHAsd Tpyda MOKHA OBITH
yJI0K€Ha Ha HCKYCCTBEHHOE OCHOBAHUE.

10.10 CmotpoBrIe KOMOALRL. TpaiHIlMOHHEIE
KOHCTPYKIIMH KOJIOOIIEB CJeAyeT YCTpauBaTh U3
XKene300€TOHHBIX KOJIELl ¢ BHYTPEHHHUM HHAMETPOM
1000 MM, xomoairel ¢ HacocaMu — 1500 mM.

CoBpeMeHHBIE KOMHOAKTHBICE KOHCTPYKUMH
KOJIOMIEB — M3 IUIACTMACChl € MHHHUMAILHBIM
guamMeTpoM 315 MM. llocnegHue u3rorasauBaroT Ha
3aB0/I€ M ITIOCTABJLIIOT B I'OTOBOM BHJIE Ha IUIOAIKY
CTPOUTENECTBA MM CcoOHpalOT Ha MeECTE€ M3
COOTBETCTBYIOIMMX 3JIEMEHTOB.

Tpy6Gs1 TpaH3UTHOrO JpeHaXXKa BHINOJHAIOT 6e3
nepopali M ycrpauBaloT 0e3 QUABTpYHOmICH
obceimky. II0 KOHCTPYKIIMM M TEXHHYECKUM

XapakTepUCTHKaM OHHM  aHAJIOrHMYHE  Tpybam
CaMOTEUHOU JIUBHEBOH KaHAITH3AIlHH.
[Ipenqnourenue CIEaYET OT/JaBaTh

IUIACTMACCOBRIM KOJIOAUAM K3 COOPHEIX 3JIEMEHTOB,

MOHTHpYEMBIX  Ha  Mecre.  llenecoobpasHo
HCNOJB30BAaHHE KOJIOAUEB H IUIACTMACCOBHIX TpyD

OQHOH M TOH )K€ CHCTEME], IIOCKOJBKY B 3TOM CJIy4ae
MMEIOTCA BCE HEOOXOAUMEIC KOMILUICKTYIOMMUE: A
coenHHEeHHA TpYO Mexnay co6oii, Tpy® B CMOTPOBBIX
KOJIOAIIEB, YCTPOMCTBA IPOTHB 3aMep3aHMsa H T. IL

PM]I 50-06-2009 Canxkr-Ilerepbypr

Takas JOpeHaxxHas cHUcTeMa SABJsIeTCS Haubonee
3QGEKTUBHON ¢ TOYKM 3pEHUS SKCIUIyaTalud U
JIOJITOBEYHOCTH.

10.11 Koncrpykuua c6opHOro Koixomua
COCTOMT U3 TpeX OCHOBHBIX YacTel: MJOHHOM,
BEPTUKAJIbHOM M KPBIIIKA WIH JIOKa (pHc. 8). TpyOrl
b0 Bpe3alOTCd HA MECTE B HIDKHIOIO YacTh
BEPTUKAIBHON KOHCTPYKUMH, JTUOO B HEH HMEIOTCH
3aBOJACKME OTBOABl. Kak mpaBWio, MpEarIOYTHTEIICH
BapMaHT Bpe3kd Tpyd N0 MecTy. IJNEMEHTHl
KOHCTPYKUMH KOJIOALICB BBITOJIHSIOT M3 Pa3IATHBIX
MATEPHAIOB MCXOAd M3 YCIOBUH HMX paboThHL
BepxHIO10 4YacTh ~—~ JOHOK B 3aBHCUMOCTH OT
HAa3HAYEHUS TEPPUTOPHH M OXHIAECMBIX HArpy3ok
BEITIOJIHAIOT B pa3IMYHEIX BapHaHTaX. BepruxansHas
yacTh KOJNOAUA MOXET TpeACTaBiIATh CcOoOOH
OZHOC/IONHYI0 rOQPHPOBAHHYI0 WIM NBYXCJIOHHYIO
TpyOy M3 paszmmunbix MaTepraios (IIBX, ITH/, IIID),
nHo xononua — us I1I1.

10.12 Komoauml M3 IUIACTMACCOBBIX H3ACIIHMA
YCTPAMBAIOT C OTCTOMHON 4acThiO (IECKOIOBKO¥)
rmyouHod He MeHpme (0,9 M. H YHCTAT C
MCIIOIE30BAHHEM CPEICTB MEXaHU3AlIUM.

B TpaamiimoHHBIX XENE300CTOHHBIX KOJIOAIAX
ocaJlouHas 49acTth riaybomHod He MeHee 0,9 M
00s13aTeNIbHA B NOCICIHEM CMOTPOBOM KOJIOMIE CETH
Ha CTAapTOBOM YYaCTKE TPAH3HTHOIO JpPECHaXKa, B
[ICpENaaHBIX KOJOALAX, & TaKkKe B CMOTPOBBIX
KOJIOALAX IO Tpacce ApeHaxa depes 40-50 M.

[Ipp Hammuuu TpeOoBaHMil CIIEIHAIBHEIX
OpraHM3allUii COOPYXEHMS HAa CETH TPaH3ATHOI'O
ApE€HAXa CIACAYCT BHIIOJHATE B COOTBEICTBHH C
3TUMH TpeOOBaAHUAMH.

Puc. 8. Cxemwvl KOHCMPYKYUU KONOOYEB:
G — RIACMMACCOBbIX, COOUPAeMbIX HA MeCMme ¢ KOHUYECKOU BemOoHROl 20PI0BUHOL;

6 — mo orce ¢ YYSYHHLIM IIOKOM U 100KO1L; 8 — MO Jice C 8Pe3aHHOU OPeHAXCHOU mpybot,
1 — 20¢pmpyba xonooya; 2 —10bxa uz IIBX; 3 — Ono u3 nponunena; 4 — xonuveckas bemonnas 2opnosuna, 5 —
Pe3UH080€ KOAbYOo, 6 — KpuluiKa.
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11 Pacyer npenaxei

11.1 B mpouecce pacdeToB ropU30HTAIBHEIX
IpCHAXXEH CIEXYET BBIACIUTE IBA dTAlla;

1) I'mpporeonorugeckie  pacuerhs, ¢
[TIOMONIBI0 KOTOPBIX OIPEACIHOT HEOUT APEH H
[TIOJIOKECHHUE IEIIPECCHOHHEBIX [TOBEPXHOCTEMN
IIOA3EMHEIX BOJ Ha 3al{HINAEMO TEPPHUTOPH.

2) ['uppaBimyeckme  pacdersl,
OIIpENEIIIONIUE HeO0X0MMY10 IIPOIYCKHYIO
CIIOCOOHOCTH BHIOPAaHHEIX NapaMeTpoB JIpeH MpH
AOITYCTHMEBIX CKOPOCTSIX TEYCHHS B HUX BOABl W
COOTBETCTBYIOIEM HAIIOJIHEHHH.

| mparmiyeckie pacyersl ApeHaka TPagIMOHHO
BRIIOJHAIOT METONOM mnofbopa. B Hacrosimee Bpems
PCIICHUE 3TOM 3a[a4M  OQUerdacrcs MpPUMEHEHHEM
CICIMATBHRIX TIPAa(HKOB, KOTODEIE, KaK IIPaBHIO,
COOEPXAarcs B MCTOIMYECKHX  peKOMEHJAlMsixX
MOCTaBIIMKOB COBPEMEHHBIX JPEHAKHEIX TPYO.

I'uaporeonoruueckue (¢pusTpaIoHHEIE)
PacdeTH BEIIOJHAIOT HAa OCHOBE CHEIHAJBHBIX
(pacYeTHBIX) CX€M IS OTOOpaXEHHS OCHOBHEIX
THAPOrCOIOrHYECKHX  XapaKTEPHCTHK  IUIOIHANKH
CTPOUTEILCTBA M YCJIOBUH pabOTEI JpeH.

11.2 IIpp BrIGOpe pacueTHEIX CcXxeM

YYUTRIBAIOT KOHKPETHBIE YCJIOBMS  IUIOIIAAKH
CTPOHTEIILCTBA:

— CHCTEMY JpCHa)XXa H HCTOYHUKM IMHUTAHUA
INIOA3CMHLBIX BO/I,

— THII  JOpe€HaXa (COBEPIICHHEI WK
HECOBEPIICHHEIH );

— CTPOCHHE OCYHIIAaeEMOro MaccuBa (CTENEHb
OHOPOJHOCTH MNOPOJA IO BOJOIPOHHLIAEMOCTH) H
duibTpamMoHHEIe CBOMCTBA €T0 CJIOEB;

— THAPABJIHYECKOE COCTOSHHE BOJIOHOCHOTO
IU1acTa (HalopHeIE WK G€3HANIOPHEIE BOIKI);

— XapaKTCpHCTHKY IIOTOKA MOA3EMHLIX BOJ
(HammpasJieHHE, MOIHOCTD, YKJIOHHE!).

I'panmisl MeXITy  OTOEIBLHRIMH  CJIOSMH
CXEMaTHYHO IPEACTABIMIOT B BH/I€ TOPH3OHTANBHEIX
TUIOCKOCTEH, TPOXONMIIHX 4Yepe3 CPEJHHE OTMETKH
KOHTAaKTUPYIONIHX CJIoeB. HakiioHHEIe IUTOCKOCTH Ha
paccMaTpUBaCMOM y4acCTKe 3aMEHAIOT
IF'OPU3OHTAILHBEIMH, 4TO JOIYyCTHMO IPH YKJIOHAX HE
Oonsme 0,01 [15].

I“m:pannnqecrgoe COCTOAHME BOJOHOCHOIO
IUT1acTa onpeneyaer pabory IpeHaKHBEIX CHUCTIEM B
YCJIOBHSX HANlOPHEIX MM Oe3HanopHEX Box [14]. B
NEPBOM Cllydae APCHAXH PpEINaloT 3adaqy CHATHS
bE30METPHYECKOro  Hamopa  (IIOJIHOrO  WIH
9aCTUYHOI0) B BOJOHOCHOM Iutacte. Bo BTOpoM

Cryqa€ €  IOMOIOBK  ApPEHaXEHd  OCymaroT
BOJTOHOCHKBIH ILTACT.

11.3 BapuwaHTh pac4eTHERIX cXeM:

—  OJHOJVHEHHa (oIMHOYHAS)

FOpDU3OHTANIbHAA JpeHa (OeperoBaft, TOJOBHAA) C

18

ONHOCTOPOHHMM WWIM JBYCTOPOHHHM IIPHTOKOM
T'PYHTOBBIX BOJ, ¢ BBUNIEIEXKAICH TEPPHTOPHH H/ WK
CO CTOPOHEI BOJIOEMA;

— JBYXJIMHEHHBIH TOPHU3OHTAIBHBIA JIpEHAK
(coueraHwe OeperoBod M TIONOBHOM IIpeH) ¢
JABYXCTODOHHMM IPUTOKOM TIPYHTOBHIX BOA C
BROTICTIEXKAIMEH TEPPUTOPUU B CO CTOPOHBI BOAOEMA;

— KOHTypHad TOpPHM3OHTaJbHad CHCTEMA
(xosplicBOH WM NpH}yHAAMEHTHRIN APEHAXH) MPH

[TUTaHUH ITOA3EMHBIX BOZ, MOCTyNAKOIMMUX
NNPEUMYIIECTBCHHO B IIpeeiax IUIOIAAu, JiexXalnei
BHC NPCHUAPYEMOTIO KOHTYpA,;

— T'OPHU3OHTAIBHBIC JIPEHEL,

PacroJIOKEHHBIC Ha IUIOMIAAKE Ha YCJIIOBHO PaBHEIX

PacCToAHMAX  (CHCTEMAaTHYECKHH  JIpEHAX' ) M
pabotalomue OOBMHO B  YCIOBMAX  IOTOKA

TPYHTOBBIX (HJIM CXOMHBIX) BOA NPH NHTAHHM CBEPXY
W/WIIA CHU3Y;

—  (QWIbTpyIOmasd NOCTelb B OCHOBAHHH
3aIUINAacMOro o0bekTa (ILIACTOBHIA IIpeHaXK) IIpH
MOCTYIUICHUH IIOA3EMHBIX BOJ COOKY W/IIH CHH3Y.

11.4 Pacder ropu3oHTaNBHEIX TpPYy6IaTHX M
IUTACTOBRIX JPEHAKHBIX YCTPOMCTB, paboTalommx B
YCHOBHAX YCTAaHOBHBINEroCs pexuMa (QUILTPALMH,
Oe3HATNIOpHEIX BON M ONHOPOMHOH CPENEl CIIERYET
[IPOM3BOJIMTE II0 IPHBEACHHLIM HIDKE pPacYeTHEHIM
dopmynam.

PacuerHulll ypoBEHb IDYHTOBEIX BOJ CIEIYET
NMPUHYMATh HAa OCHOBE IIPOTrHO3HBIX 3HAYCHMIA
MHOT'OJIETHETO CpeaHeromxoBoro yposHi I'B Ha
IUIomaaKe CIpOHTENLCTBa [12].

[Ipu APCHUPDOBAHMH 3JaHMH  MECTHHIMH
CHCTEMAMH B COYETAaHHMH C IUIACTOBEIM PacXOA,
OTBOAMMBIM TPAH3UTHEIM JAPCHAXOM, OIpPEAcIsSeTCA
TOJIBKO IO  BEIHYHHE  pacxona  TpyO9arThIx
NpHQYHTAMEHTHEIX JIPEH.

11.5  Jlna pacuera napeH, paborarommx B
HalnoOpHEIX YCJIOBHSAX, a TakKke IUIaCTHKOBEIX
NpeHaXe HEOOXO0IMO BOCIIO/IH30BATHCH
JAONIOJHHATENEHON MHpopManuei, wuMeromeiics B
HOpMaTMBHO-CNIPaBOYHEIX MaTepuanax [1, 5, 15, 17).

11.6 B ¢opMmynax ¥ npHBeAcHHBIX HIKE HA
PHUCYHKaX pacYETHBIX CXE€MaxX, NPUHATH CJIEAYIOMHUE
0003HaYeHHUS:

H - s8ricora nenoHmmwxennoro YI'B wHan
BOZIOYTIOPOM, M;
h - nmniyGuna nDorpyxxeHMsa JpeHH TIOX

HenOHWKCHHLIN YI'B, M

T — npeBrImenne HecoBepIIEHHOM MPEHBI Hall
BOZOYNIOPOM, M;

Hy — npesbmenne nomwxkenHoro YI'B Ban
YPOBHEM BOJRI B HECOBEPIICHHOM U COBEPIICHHOMN
JpE€HAX HA paCCTOAHHMM X OT HUX, M.

" CHCTeMa MCIONb3YETCs, KAK MPABHA0, TOIBKO [l
0011ero BOAOIOHHKEHHS



hy - nmpeBeimmeHue nOHWKeHHOro YIB
OTHOCUTEJIBHO JOPEHHI B ILEHTPE KOHTYPHOIO
JIpeHaxa, M;

H_ .« — MakcuMMalbHasgd BLICOTa INOHIDKEHHOI'O
YI'B  Hag BOXOYymoOpoM B MEXIYAPECHHOM
IIPOCTPAHCTBE CUCTEMATHYECKOIO APCHAXKA, M;

hy,,c — BEICOTA BBICAYUBAHMS — pa3phIBa MEXIY

YPOBHEM BOJBI B ApEHE M HAa KOHTAKTe APEHAXHOMH
OOCHIIIKH C TPYHTOM, M;

R - paguyc nenpeccun, M;

o — IIPUBEACHHBIN PAIUyC KOHTYPA, M;

g — paquyC IpCHBI, M,

O — IIOJIOBMHA PacCTOSHMA MEXOY ApeHaMu
CACTEMATHYCCKOTO APEHAXKA, M;

Q — pacueTHEI! pacxom, M /CyT;

Qo — ynensHEIN pacxon, MJ/CyT Ha 1 mor.m;

W -

MHTEHCUBHOCTS  IpOCauYMBaHUA
aTMOC(EPHEIX OCATKOB, M/CYT.
11.7 Pacyer mpomsBoasTr wucxons H3
THAPOreOoIOrHIeCKUX YCIIOBHH IUTOINAXKHU
CTPOMTEIBCTBA, (haxTHICCKOro IIPOCKTHOT'O

NOJIOXKEHUS [PEHAXa, €ro CUCTEMHEI (MECTHAd HIH
ob1nas) H THIIA (COBEpIICHHEIH WIH
HECOBEPILICHHEIN).

Koapdumuenr ¢unprpamuun K ocymaeMbIx
TPYHTOB IIpH OTCYTCTBHHM  OIBITHRIX JIAHHRIX
NPUHHUMAIOT Ha OCHOBE CIIPAaBOYHKIX MAaTEPHAJIOB H C
Y4e€TOM MECTHOI'0 OIILITa CTPOUTENBCTRA. Ilocnennee
OCOOEHHO B@KHO, TIOCKOJBKY B CIPaBOYHHEIX
HCTOYHMKAX TPUBOASICA HE BCErAa COBIMAJAIOIIUC
JUAra3oHbl 3HaYeHWH K03 UIHEeHTOB QHIFTpalliy
OJHOTO M TOro X€ TpyHTa. 3TO0 OOBACHACTCSH
0COOECHHOCTAMM HCCIIEIYEMEIX OPO/I.

Ilpn HEOAHOPOJHOM CTPOCHMH
BOJOBMEINAIOIIEH  TOMM  CPEIHEB3BEHMICHHOC
3HayeHue K, paccaurrisaror 1o gopmye

~Km, +K,m, +...+K _m_ M)
m,+m, +..+m_ |

rae K, + K; + ... + K; — koadpduuuent
¢WIbTpalluM OTACNBHEIX OCYIIAEMBIX CIOEB I'PYHTA,
M/cyr, m; + mp + + m, — MOIMHOCTH
COOTBETCTBYIOIIUX CJIOEB, M, KOTOPYIO IPHHUMAIOT
Ha OCHOBE MCXOIHBIX JAHHBIX M PACYCTHOM CXEMBHI
JIpEeHaKa.

Ob6nacte ucnonb3oBaHus  Gopmynnr (1)
OTpaHMYIHUBAETCd COOTHOHIEHHEM  KoddduimenTa
¢uiIbTpaImy pa3nMIHEIX cjioeB He 6opme 1: 20:

Kn . Kn+1 <20 (2)

11.8 WHTEeHCHBHOCTE  IIpOCaYMBAHHA
aTMOCQEPHEIX OCAOKOB OIPEICIBIOT ¢  YYEeTOM
Xapakrepa I'PyHTa, KOJMYECTBA BHIIIANAIOUTNX OCAIKOB
U CTeHeHU O/1aroyCTpoicTBa ydacrka 3aCTPOHKH.

JLns TEPPUTOPHH Canxt-Ilerep6ypra
OPHMEHTHUPOBOYHBIE  3HAYEHWS  HMHTEHCHUBHOCTH
IIpocadMBaHud, COIrNacHo [12], cnenyer nmpuHUMATH

K

P
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I paiionoB HOBOH 3actpodku 0,00129 M/cyr,
crapoii — 0,00246 M/cyT.

11.9 OIHOJIMHECHHBI Y JIBYXJIMHEHHBIU
ApeHaxxu. Pacxonbl ApEHAXHBIX BOJ H KpUBEHIE
ACTIPECCHU OJHONMMHEHHBIX ApeHaxeH (MECTHBIX H
o0OIMX) pAacCUMTBIBAIOT [0 HIDKENPHBEIACHHBIM
dbopMyiam.

Hns cosepuiennvix npeHaXKeH, pacdeTHas CxeMa
KOTOpEIX NpeAcCTaBlieHa HA PUCYHKE 9, a yaenbHEIHA
pacxon omnpenensor no  dopmyine (3) A
ABYXCTOPOHHET0 MPHTOKA TMOA3CMHBIX BOA H IO
dopmyne (4) — 11 OAHOCTOPOHHETO MPUTOKA:

KH?>

Q, R (3)
KH?

— , 4

rme R — pagdyc ACOpPEeCCHHM AOpCHAXa, M,
KOTOpHI paccudTHBaIOT 1o ¢opMmyine (5) mwm
OIIpEACIIAOT 110 pUCYHKY 10:

/K
R = h, [|—o, 5
W ()

Pacxon ApeHaXHBIX BOA JUIA JPCHAKHON JIMHHH
oOmei nmnoii L. onpenersor mo popMmyiie
Q = QU L ’

(6)

oy S AT bt nnoTapgn;gs:fﬁ

Puc. 9. Pacuemnuie cxembl 0OHOMUKEUHO20
opeHaxca
a — coeepuienno2o muna,; 6 — Heco8epuleHHO20 MUNa

JIENPECCHOHHYI0 KPUBYIO CTPOAT, UCIOIB3YA
JU11 pacuyeToB €€ OpauHaT GopMYITy

19
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X
H::H T . 7
= (7)

YaenbpHBIH pacxoh OMHOJMHEHHOro JpeHaXa
(puc. 9, 0) necosepuienrHozo muna OIPEAEIIIOT TIO

hopmyie

r,=0,5b, (9)

rae b — mypyUHa TPAHIICH OPeHaXa, M.

B ciygasx, korna:

— T«ar, BenWYHHOH Jorapudma B ¢opMmylie
(8) MOXHO TpeHEOpeYsD;

— BOJIOYIIOp Haxoaurcs Ha  OOJBIIOH
riiyouHe, BeJIMYUHY 1 MOXHO INPUHATH PABHOM
pasHHIlE OTMETKH JIOTKA TpyOBl M OTMETKH HH3a
ECYaHO-INEOCHOYHOM  OTCRIIKH B TIOAOINBE
¢yHAaMEHTA WK CBAtHOTO pocTBepKa [6].

Pamuyc nempeccm R pacCauTHIBalOT IO
dopmyne (5) wm onpenensior no rpadpuxy puc. 10.
KpuByio nenpeccum BoIMUCIIOT 110 PopMyIie

nx

]—e H
h . QO (R _X)
X I T +H 10
K T 2H , (10)
R
1000
950
Q
o
” <
800 QL
o | <
700 }— 4 : | i |
650 | ftl..“
00 |
550 | t St 7 i
500 l— I l SR o
450 _ " |
400 - h’?"‘"‘*
50— ' ! 4 T_ h:*ﬂf :.I_-
300 1 |
230 . B *-4——**“‘!3-.“-* '
| | |
' )
|
|
W

10 15 20 25 30 35 40 45 530 35 60 65 70 75 30 35 90 S5 (00 105 1D ¥15 120 )25

Puc. 10. I pagpux onpedenenus paouycos oenpeccuu
JNUHEUHBIX ODEeH

20

Pacxon pApeHaxHBIX BOA JUid JPECHAXKHOM
TRV 001mei JinHOM L paccauThIBaoOT 110 OpMYyJIc
(6).

Pacger ABYXJIMHEHHBIX IPEH BBHIIOJIHSIOT C
YY4ETOM [BYX HE3aBUCUMBIX 30H (QWIBTpaIMu:
BHENIHEH — CO CTOPOHKI IIPHTOKA ITOA3EMHEIX BOJ C
BEIINECNICKAIIEH TEPPATOPHM M BHYTPEHHEH — CO
cTOpoHB! Oepera. (COOTBETCTBEHHO MCHOJIB3YIOT
GOpPMYIJIBI IS OIIpEICIICHUA PacxooB
OJHOJIMHEHHBIX JPEH — roJIOBHOH H Oeperosoii.

Pacder IONOXEHHSA CHIDKEHHOrO YpPOBHH B
MEXIYAPEHHOM MNPOCTPAHCTBE  BEHIIOJIHAIOT  IIO
¢opMynaM, MCHONB3YEMBIM i1  OINpeAclICHHA
IOJIOXKEHMSA TAaKOI'0 )K€ YPOBHA B CHCTEMAaTHUYECCKOM
npeaxe. llpy 3TOM BMECTO BCIHYHMHE], PaBHOM
IOJIOBHHE  PacCTOSHHMA  MEXITY  COCCOHHMHU
CHCTEMaTWYCCKMMH IpEHaAMH, i1 JABYXJIMHECHHBIX
CHCTEM IPHHUMAIOT BEJIMYUHY, PABHYIO IIOJIOBHHE
PacCTOSHMA MEXIY F'OJIOBHOM U DEpEeroBoH ApeHaMM.

11.10 KontypHsie cucteMsl apeHaxa. Pacxon
JPEHaXHBIX BOJ Il KOHTYPHBIX CHCTEM APCHAXA
(kosb1eBOTO, NPHPYHIAMEHTHOIO) COBEPULEHHOZ0
THIIA, pacyeTHas CXEMa KOTOPEIX II0Ka3aHa Ha PUC.
11, a, onpenernsot no ¢popMyie

Q_nKH2

T >
nX
Io

B TomM cimygae, korma r, O6oapme @ R,
3HaMeHatens ¢opmyanl (11) MOXHO IpHHATH
pPaBHBIM €AUMHMIIE.

[lpyBeneHHuY pamgMyc r, OIPEHEMIOT IO

popmyite

(11)

I, = Ty (12) |

a paauyc aenpeccuu R — U3 ypaBHEHUA

2
R.\/lgR——lgr0 —-0,217:0,66\/ K\; —-03r, , (13)

rae F — mwiomap, OrpaHIueHHAs KOHTYPOM, M.




=3

_ =B00ynop=
R [ X

Puc. 11. Pacuemmnuole cxemvl KOHMYPHO20
(konvyeso20, npucmeHH020) Operaica.
a — coBepuieHHo20 muna, 6 — HecosepuLeHHO20

YpoBEHE BOJIH BHYTpU KOHTYypa
IPHOIM3UTENLHO PaBEH YPOBHIO BOIBI B JIPEHE, BHE

KOHTYpa

Qln =

H, = t
’ K
(14)

Ilpp x Mempme r, OTHOmEHHME X / Iy B
dopMmynax (14,16) MOXHO IPHHATH PaBHEIM
e THHHUIIC.

Pacxon pApeHaXXHBEIX BOA Ui KOHTYPHOTO
ApeHaxa Hecogepuiennozo Tvmna (puc. 11, 0)
ONpeacsroT 110 hopmylie

2’1
Q=nKh hR + 8? . ,
In— TIln—>+20¢r,
r, r,
(15)

IZle I, — PacCYHTHIBAIOT N0 Gopmyiie (9); Iy —
no (12); R — u3 yparHenus (13) wiu no rpaduxy
(puc. 12); ¢ = @; — @,, 3HAYCHUA @) U ¢ ONPEACIITIOT
no rpaduxy (puc. 13 a, 6).

R

=1 l ' |
20 ry

30

220 l o |

300 +

80 I i -

260 :

240 I -

-

220 I

180

160 |

140
120D i — -]

100 ~

e -

&a e, l

AT | — T | '

20

L1 ] { l ==

o 20 40 &0 20 100 1Z0 140 160 180 200 220 240 240 280 300 3I0 340 360 380 400 YIW

Puc. 12. Ipagux onpedenenus paduyca oenpeccuu
KOHMYPHbBIX U NAACMOBbIX OpeH
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Puc. 13. I'paguxu onpedenernus pacuemnuix
Qyrxyui: a — @;; 6 — @o; 6 — F

JenpecCHOHHYI0 KPHBYID BHE  KOHTypa
paccuuTRIBaIOT 110 ¢popMyiie (16), BHYTpu KOHTYpa (B

reHTpe) — 1o (18):
h, =hm+\/ Q X s

K 1,
h,,. = 222Q0 (17)
K
In 8r, - 21"%F
h =h—t _ __ ©  (18)
¢ In 8r, N 21, ¢
I'g T

rae F naxomar no rpaduxy (puc. 13, B).

11.11 Cucremarudeckuii apenax. Pacxon
JPEHAXHBIX BOJ  CHCTEMAaTHUYECKOro  JIpeHaxa
COBEpIICHHOro Tuna (puc. 14, a) pacCYHATHIBAIOT NO
dopmyre

Q=2WalL, (19)

rae L — jpnmHa gpeHsl, M; o — NOJOBHHA
pacCTOSHUA MEXIY NPCHAMH, M;

20, = ZHMJE— , (20)
A\

Pacxoll IJpEHaKHBIX BOJA CHCTEMATHIECKOTO
IpeHaxa Hecosepwienno2o muna (puc. 14, 06)
pacCUMATHIBAIOT 110 BHEpaxkeHuo (19), onpenenss
pacCTOSIHHE MEKY JIpCHAMH 0 Gpopmylie

' 8kh (1+4 ,
2 =T | |—-10dX max '+57 -5, |, (21
[ W T 2T | S

21
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Puc. 14. Pacuemnuvie cxemuvl Cucmemamuyeckozo
OpeHaoica:
a — co8epulenro20 muna, b — HecoBepUIeHHO20

JUis onpelieneHys BEIWYMHB! MaKCHUMAJIBHOIO
NOHIWKEHU YPOBHA BOAEl B MEXKIYAPCHHOM
IIPOCTPAHCTBE HCIOIE3YIOT YPAaBHEHUS, MIOTYUCHHBIC

Ha ocHoBe ¢opmyn (20), (21).Jlna yupomeHus
pacdeToB  MOKHO BOCIIOJIB30BaThECSA rpaduaeckoii

MeTOAuKO#M mnoadopa pacyeTHRIX napameTpoB [18],
YYUTHIBAIONIEA HAKIOH JIEMPECCHOHHON XpUBOUW B
3aBHCHUMOCTH OT XapaKTepa OCyIMaeMEIX I'PYHTOB.
11.13 IInacroBelii  apeHax. Pacxopn
IJIaCTOBOI'O ILIOIIATHOTO IpeHaxa
coeepuiennozo_muna (puc. 15, a) paccuuTsIBaIOT
o ¢opmyne (11), nenpecCHOHHYI0 KPHBYIO — IO
(14). Pacxo miacToBOro IUIolaHoOro ApeHaxa

HecogeputennHo2o muna (cM. puc. 15, 6) npu

cootHomenun I,/ T2>05 paccuureiBator 1O
dopmyie

2
Q=rks,| -2+ 2l @)
]_n___ frm.,up
Iy

rae  fyn, HaxomsT no rpaduxy (puc. 16);
R, ro— o ¢popmynam (13) u (12).

22

Puc. 15. Pacyemnvie cxemvl niacmoeo2o Openaxca.
a — CO8epUuIeHHO20 muna, b — Heco8epuIeHHO20

f THacTOROr O APSHAND

0.4 1,2 2,0 2.8 3,2

Puc. 16. Ipagux onpedenenusn eeruyunsr
2UOPABIUYECKO20 CONPOMUBNTEHUS
NIACmMo8020 OPeHAaANCa

Ecim cootHomenwe 1,/T<0,5 , pacxon
TUTOIIANHOIO ApeHaXa OnpeleisitoT o gopmyJie



S 27
Q=7I'KSO '—-0—-+ 0 s (24)
R by . ?‘0
In— —-2-+Zarcsm - e
7 r;
0 7447 41 +05150 n
T 4T

JlenpecCHOHHYI0 KpHBYIO pPAacCUMTHIBAIOT IO
dopmyite

InR/x
InR/r,

h, =T+h\/l— (25)

Ipu X< I+ Yo B dopmyny (25) cuenyer
BBECTH IIONPABKY HA BEJIUYHHY BRICAYHBAHUS
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h = ‘/S/K ——T—-h,, (26)
3,58, f -2 ~0,96
H

rae hy — cioif BoAE B IUIACTOBOM ApEHAXE, M.
So — morkenue YI'B B npenaxe (paccTosHHE OT
HETIOHIKCHHOTO YI'B 10 ypOBHA BOAEI B IUIACTOBOM
APCHAXE, CM. pHC. 15), M.

Pacxox JmmHelHOr0o mAACTOBOrO JpeHAKA
paccumtRBalIOT Mo  Qopmynam  (3), (4), (8),
COOTBETCTBEHHO hihy b COBePULEHHBIX u

nHecoeepuiennolx ApeH. Llpu arom paguyc BiHgHEsS R
OIIPENIENAIOT U3 BRIPAKCHHA

R =28 HK , (27)
Ir7e S — BeNMYKHA IoHmxenus YI'B, M.

23
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Hpanoxenne
(pEKOMEHYEMOE)

Kinaccapukanug H o6aacTb HIpHMEHEHHAs CXeM NpHQYHAAMEHTHOro ApeHAaXa

Pa3smep 3amumaeMoro

OGBEKT, YcnoBUA JIOIMAMKH e
AT CTPOHTEIHLCTBA coOeHHOCTH
KOHQUIyparys, Cxema (TcI’)reCHemme TUAPOTEOIOTHIECK
HaJIA9He IPCHUPOBAHUA oce " P y
BEICTYIAFOITHX HAJTIMHC COCeHEH MX YCIIOBHH
HPUCTPOCHHEIX 3aCTPOMKH | T.II.)
3JIEMEHTOB
A — JIHHeHHAas: - HAIMYHE COCEHEN | - BBIPAXKCHHEIH - 0€3 orpaHHYCHHAN
3aCTPOUKH OOKOBO# TIPUTOK
1) Boons dacana I'B;
BHE 30HbI PUCKA
31aHUS; |

| - B CTECHEHHAIX

| 2) moA oo YCJIOBHAX, TIPH - BRIpQKCHHBIH - JI000H, KpoMe
HATMIUH COCEHEH | OOKOBOM IPHUTOK, IUMTHI,
NOABAJIA TOIBKO B 3aCTPOMIKH B 30HE CMEIAaHHOE |
CO%TM? | pHCKa, HoaBal mytanue 1B
ILIACTOBEIM, pasMCIICH B YacTH
Hlupuna o 20 M, | 3MaHHA
! npoctTad |
KOH ' -
durypats b — KoHTYpHAasn -~ HaJINYHUE - CMEIAHHOE - 6e3
COCEAHEM muranue 1 B; OrpaHNYCHUAMN
¢ APeHaMH BJOJIb 3aCTPOUKH
dacana 3nannsg
BHE 30HbI PUCKA
B — xoHTYypHasn ¢ - B CTECHCHHEIX - CMEIIIAHHOE - 000, KpoMme
HAJTHIHEM YYACTKOB | YCIOBHAX, IIPH nmuranMe [ B; IUTHTHI;
JPeH WO/ HOJIOM HAIMYHHA COCETHEH
noABAJIA 3aCTPOMKH B 30HE
PHCKA, TIONBAI
pasMenIeH B 9aCTH
31aHUA
A - KOHTYPHO —
NHHeHAAN: |
- HaJIM9ue COCCHEH | npm JoOkIX bes orpannaeHuiA
1) ¢ KOHTYpOM ApPEH | 3aCTPOMKH NCTOYHHKAX
IlInpuna 6onee | o dacany u muranua I'B,
20 M, JIAHEUHBIMHA BHC 30HBI PHCKa HE3aBUCUMO OT
[IOAIOJIEHEIMY B BUJIE: TIOJIOXKECHMA
OoJnbmnas IIomans, | BozoyTIOpa;
CI0KHAA - IVTACTOBEIX NPH3M;
5| XOHQHTypaums;
- TpyOUaTeIX apeH;
2) KOHTypHasi ¢
HATTAYHEM YYaCTKOB P JIEOOBIX

. ]
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—

1101, IIOJIOM H HCTOYHHKAX
| JIMHEHHBIMH mranus 1B,
IIOJIIO/IBHEIMY B BHje: | - B CTCCHCHHBIX | HE3aBHCHMO OT
yCIOBHIX, 11DH TOJIOKEHUS y
- IUACTOBEIX IIPU3M; | HAMYIMH COCENHEH | ponoymopa - 000, Kpome
3aCTPOMKH B 30HE LUIMTRI,
- TpyOYaThIX JIpeH,; PHUCKa, IoaBaN
| pa3MeIneH B YaCTH
30 aHUA
b - xoATYpHO-
NNOINANHAN:
- 6e3 orpaHBucCHUA
1) xoHTYpHas BAOJIL (onTUMaTHHA I
dacana c nmacropry | - HATHIHE COCETHEH ¢ynnaMeRnTa B
IUTOMAHEIM 3aCTPOHKH BHUAE IUTHTHI);
APEHANOM BHE 30HBI PHCKA IIpH MOORIX
HUCTOYHHMKAX
muTaHusa I'B,
2) KOHTypHai C HE3aBHCHMO OT
HAJIHYHEM YJaCTKOB MOJI0XKEHMA - mo0bo#, kpome
KOHTYPa DO NOJIOM | _ 5 rocpanty BOAOYIIOpa ILTHTHL,
C IUIaCTOBRIM YCIOBHSAX, TIPH
ILTOMAtHBIM HaJIN9HH COCETHEH
JAPCHDKOM 3aCTPOMKH B 30HE
PHCKa, NOABA
pa3sMEINEH B 4aCTH
3MaHHAA
B - - HamM4ue coceaneit | B cnoxmeix be3 orpannycHmit
Komb6aHEupoBaRHad - | 3aCTPOMKH BHe THAPOTCOJIOrHIECK
CoYeTaHue CXeMH b2 | 30HH pHCcKa HX YCJIOBHAX
C JIMHEHHRIMY
IeOCHOYHEIMHU
IIpH3MaMH
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