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1 UCNOJTHUTESb - HayyHo-uUccnenoBaTebCKUN, NPOEKTHO-U3bICKATENIbCKUI U KOHCTPYKTOPCKO-
TEXHONIOTMYECKMIA MHCTUTYT OCHOBaHMM M NoA3eMHbIX cOopyKeHnin um. H.M. l'epcesaHoBa (HUAOCH um.
H.M. TlepceBaHoBa) - wWHctMTyT AO "HUL, "Crtpoutenbcteo" npum yuyactum HUL, ONN AO
"MOCUHKMPOEKT", OAO "HUNMoccTpon", dunmana OAO UHUNC "HUL, "ToHHenn n meTponoanTteHol"
n 000 "BT CBAM"

2 BHECEH TexHW4yecKnm KomuTeTom no ctaHgapTtusaumm TK 465 "Crpoutensctso”

3 NOArOTOBNIEH K yTBepxaeHuto [lemapTaMeHTOM TpafoCTPOUTENbHON AeATE/IbHOCTU WU
apXuUTEKTYpbl MUHUCTEPCTBA CTPOUTENBLCTBA W KUAMLLHO-KOMMYHaNbHOTO X03aicTBa Poccuitckoi
depepaunn (MuHcTpoii Poccum)

4 YTBEPXOEH npukazom MuWHUCTEPCTBA CTPOUTENLCTBA M HKUANLLHO-KOMMYHA/IbHOrO X03ACTBa
Poccuiickoin ®epepaumm ot 08 nona 2016 r. N 485/np v seeaeH B aencteme ¢ 01 oktabpa 2016 .

5 3APETMCTPUPOBAH ®depepanbHbiM areHTCTBOM MO  TEXHMYECKOMY PEryavMpoBaHUIO MU
meTponoruu (PocctaHaapr)

6 BBEAEH BIMEPBbIE

B cnyyae nepecmoTpa (3ameHbl) MAM OTMEHbl HACTOALLErO CBOAA MPaBW/ COOTBETCTBYHOLLEE
yBegomneHve byaetr onybaMKoBaHO B ycCTaHOBAEHHOM mnopsgke. CooTBeTcTByloWan MHbopmaLms,
yBeAOMNEHNE U TEKCTbl Pa3MEeLLAloTCA TaKKe B MHPOPMaUMOHHOM cucTeme o6LLEro No/ib3oBaHMA - Ha
odunumnanbHom cante paspabotumka (MuHcTpoit Poccumn) B cetn MHTepHeT

BeeneHune

HacToawmit ceBoa npaBuna paspaboTaH ¢ yyeTom 06sA3aTeNbHbIX TPeboBaHWMN, YCTAHOBAEHHbIX B
dPepepanbHOM 3aKoHe OT 27 gekabpsa 2002 r. N 184-d3 "O TexHuyeckom peryanposaHumn”, PegepanbHom
3aKoHe oT 29 aekabpa 2004 r. N 190-d3 "lpapocTpouTenbHbii Kogekc Poccuiickoit depepaunn’,
depepanbHom 3akoHe oT 30 aekabpsa 2009 r. N 384-93 "TexHuuyeckMn pernameHT o 6e3onacHoOCTU
3[aHUI U COOPY)KEHUIN" U COAEPKUT OCHOBHbIE reoTexXHU4Yeckne TPeboBaHUA, KOTOpPbIE AOJKHbI
cob61t04aTbCA MPU NPOEKTUPOBAHUM U CTPOUTENLCTBE MOA3EMHbBIX KOMMYHUKALMIA, NMPOKAaAblBaeMbIX
3aKPbITbIM U OTKPbITbIM criocobamu.

Csog, npasua BbinoaHeH aBTopckum Koanektnsom HUMOCT mm. H.M. F'epceBaHoBa - UHCTUTYTOM



AO "HMUL "Crpoutenbctso" (a4-p TexH. HayK, npod. B.M. MeTpyxuH; KaHAg. TexH. HayK WU.B. KonblbuH -
pyKoBOAMTENM TeMbl; KaHA. TexH. HayK O.H. UcaeB - OTB. UCNONHWUTENDb; A-P TEXH. HayK, npod. B.U.
LWenHnH; KaHa. TexH. Hayk: O.E. PazsogoBsckuii, P.®. LapadyTtanHos, uHxKeHep A.H. MywnanH) npu
ydactum HUL, OMNN AO "MocuHknpoekT" (4-p TexH. Hayk, npod. B.E. MepKuH, KaHg. TexH. HayK: [O.C.
KoHtoxos, E.H. MNeTtposa; uHxeHep H.E. ConomatmH), OAO "HUWUMocctpoir" (KaHa. TexH. Hayk B.B.
Nanugesckuit), dunnan OAO LUHUUC "HUL, "ToHHenn u meTpononuteHbl" (KaHA. TexH. Hayk E.B.

LWekynos, N.M. Manbliit), OO0 "BT CBAM" (KaHA. TexH. Hayk Menukos C.B.).
1. O6nacTb NpUMeHeHUA

HactoAawmit cBog nNpaBuUA  YCTAaHABAMBAET OCHOBHblE reoTexXHUYeckume TpeboBaHMA U
pacnpocTpaHsAeTcA Ha MPOEKTUPOBAHME W CTPOUTENLCTBO (NPOKNAAKY) HOBbLIX U PEKOHCTPYUPYEMbIX
NoA3eMHbIX UHXXEHEPHbIX KOMMYHWKaLUUI (aanee - noA3emHble KOMMYHMKaLMK) 3aKPbITbIM U OTKPbITbIM
cnocobamm.

2. HopmaTmBHbIe CCbINKK

B HacToALLem cBOAE NpaBU UCMOJIb30BaHbl HOPMATUBHbIE CCbIIKM Ha c/ieaytolme AOKYMEHTbI:

FOCT 2284-79 /leHTa Xx0N04HOKaTaHasA U3 Yr1epoaMCTOM KOHCTPYKUMOHHOM cTanu. TexHudyeckune
ycnosus

FOCT 3262-75 Tpy6bl cTanbHble BOAOra3onpoBogHble. TeXHUYeCcKue ycnoBus

FOCT 3282-74 MpoBosoKa CTanbHas HU3Koyrnepoaucras obuwero HasHayeHusa. TexHudyeckue
ycnosusa

FOCT 4682-84 KoHuUeHTpaT 6apnTOBbIA. TEXHMYECKME YCNOBUA

FOCT 5578-94 LllebeHb M Necok M3 LWNAKOB YEPHOW W LUBETHOM MeTannyprum ans 6eToHOB.
TexHunuecKkne ycnosusa

FTOCT 5781-82 Cranb ropsa4yekaTaHas A1A apMUPOBAHMA Kene300eTOHHbIX KOHCTPYKLUN.
TexHuyecKkune ycnosma

FOCT 8267-93 LllebeHb M rpaBuiA M3 MJIOTHbIX TOPHbLIX MOPOA AAS CTPOUTE/NIbHbIX PaboT.
TexHU4YecKne TpeboBaHMA

FOCT 8731-74 Tpyb6bl cTanbHbie 6ecloBHble ropaYeaedopMnpoBaHHbie. TeEXHUYECKME YC/I0BUA

FOCT 8732-78 Tpybbl cTanbHbie becloBHble ropayegedopmmnpoBaHHbie. CopTameHT

FOCT 8736-2014 Necok ana ctpouTenbHbIX paboT. TexHuyeckune ycaosumsn

FOCT 10178-85 MopTnaHAuEeMEHT U WAakonopTAaHAULEeMeHT. TeXxHUYecKkme ycnosua

FOCT 14098-2014 CoegMHeHMA cBapHble apmMaTypbl W 3aKNagHbIX U3O4ENUNA Kene3006eTOHHbIX
KOHCTPYKLMI. TUNbl, KOHCTPYKLMW U pasmepbl

FOCT 14918-80 Crtanb TOHKO/MCTOBAasA OUMHKOBAHHAnA C HenpepbiBHbIX JNHUA. TexHudyecKkue
ycnosus

FOCT 18599-2001 Tpy6bl HaNnopHbIe N3 NONMITUNEHA. TeXHMYECKUE YCNoBUA

FOCT 20295-85 Tpybbl CTanbHble CBapHble ANA MarMcTpasbHbIX rasoHedTenpoBoaoB. TeXxHUYecKkue
ycnosusa

FOCT 23732-2011 Boga ans 6€TOHOB U CTPOUTENbHbIX PacTBOPOB. TeXHMYECKUE YCNOBUA

FOCT 24846-2012 IpyHTbl. MeToabl M3mepeHns gedbopmaLimii OCHOBAHWUIM 34aHUN N COOPYKEHUN

FOCT 24950-81 OTBOAbI FHYTble WU BCTAaBKW KPMBble Ha MOBOPOTAxX JIMHEMHOM YacCTW CTaNbHbIX
MaructpanbHbix Tpyb6onpoBoaos. TexHUYecKme ycnosus

FOCT 25100-2011 MpyHTbI. Knaccudukauma

FOCT 27751-2014 HageKHOCTb CTPOUTE/IbHBIX KOHCTPYKLMIN M OCHOBaHWN. OCHOBHbIE MOJIOXKEHUA

FOCT 30416-2012 I'pyHTbI. JTabopaTopHble ucnbiTaHMa. ObLMe NooKeHUs

FOCT 30515-2013 LiemeHTbl. ObLME TEXHUYECKME YCIOBUSA

FOCT 30672-2012 I'pyHTbI. MoneBble ucnbiTaHuA. ObUMe NoNoKeHUS

FOCT 31108-2003 LiemeHTbl 0bwecTpouTesibHble. TEXHUYECKME YCI0BUA

FOCT P 50838-2009 (MCO 4437:2007) Tpybbl U3 NOAU3TUNEHA ANA Fa30NPOBOAOB. TeXHUYecKme
ycnosus

FOCT P 52939-2008 Pyabl kenesHble TOBapHble HeoboralleHHble. ObLmne TeXHUYEeCKNe ycioBmaA



CMN 16.13330.2011 "CHwuM 11-23-81* CtanbHble KOHCTPYKUMK" (C usmeHeHnem N 1)

CM 20.13330.2011 "CHu1N 2.01.07-85* Harpy3ku u Bo3aelictema”

CM 21.13330.2012 "CHw1N 2.01.09-91 3aaHunA 1 COOPYHKEHUA Ha NoapabaTbiBaEMbIX TEPPUTOPUAX U
NpocafoYHbIX rpyHTax"

CM 22.13330.2011 "CHwuMN 2.02.01-83* OcHoBaHWUSA 34aHUI U COOPYKEHUIN"

CM 24.13330.2011 "CHwuN 2.02.03-85 CBaiHble pyHAAMEHTbI"

CM 25.13330.2012 "CHwuM 2.02.04-88 OcHoBaHMA U GyHOAMEHTbI HA BEYHOMEP3AbIX FpyHTax"

CM 28.13330.2012 "CHuMN 2.03.11-85 3awmTta CTPOUTENbHbIX KOHCTPYKUMIA OT Kopposun" (c
nsameHeHmem N 1)

CM 31.13330.2012 "CHwuM 2.04.02-84* BopocHabkeHue. HapyKHble ceTu u coopyxeHusa" (c
nameHeHmamm N 1, N 2)

CN 32.13330.2012 "CHwuN 2.04.03-85 KaHanusauuA. HapykHble ceTu M coopyxeHua" (c
nameHeHvem N 1)

CM 33.13330.2012 "CHwI 2.04.12-86 PacuyeT Ha NPOYHOCTb CTasibHbIX Tpybonposoaos"

CN 35.13330.2011 "CHwuM 2.05.03-84* MocTbl 1 TpybbI"

CMN 36.13330.2012 "CHwuM 2.05.06-85* MarucTtpanbHble Tpybonposoab!"”

CM 45.13330.2012 "CHwuI 3.02.01-87 3emnaHble COOPYKEHUSA, OCHOBaHUA N yHAAMEHTbI"

CN 46.13330.2012 "CHwuN 3.06.04-91 MocTbl 1 Tpy6bI"

CMN 47.13330.2012 "CHwuN 11-02-96 WHxkKeHepHble M3biCKaHWUA AnA cTpouTenbctBa. OCHOBHble
nonoxeHua"

CM 48.13330.2011 "CHu1MN 12-01-2004 OpraHu3aumsa cTpontenbcrea’

CMN 63.13330.2012 "CHwuMN 52-01-2003 BeTOHHble M }ene3obeToHHble KOHCTPYKUMKU. OCHOBHblE
nonoxexua" (c uameHennamu N 1, N 2)

CN 66.13330.2011 [poeKTUpOBaAHME M CTPOUTENLCTBO HAMOPHbLIX CEeTel BOAOCHAbXKeHMA U
BOAOOTBEAEHUA C MPUMEHEHMEM BbICOKOMPOYHbIX TPYO M3 YyryHa C WAPOBUAHLIM rpapuTom (c
nsmeHenmem N 1)

CN 68.13330.2011 "CHwuN 3.01.04-87 MpuemKa B 3KcnayaTaLMio 3aKOHYEHHbIX CTPOUTE/NIbCTBOM
06beKkToB. OCHOBHbIE NONOXKEHUA"

CMN 116.13330.2012 "CHwuMN 22-02-2003 WHXeHepHas 3aLwwmTa TEPPUTOPUIA, 34aHUA N COOPYIKEHN
OT OMACHbIX reoIornMyeckux npoueccos. OCHOBHbIE NOIOXKeHUA"

CM 246.1325800.2016 [MMonoxkeHMe 06 aBTOPCKOM HaA30pe 3a CTPOUTENbCTBOM 34aHUN U
COOpPYXKEHUN

CaHlunH 2.1.7.1287-03 CaHUTapHO-3NNAEMMOIOTUYECKME TPEOOBAHUA K KauecTBY NOYBbI

MpumeyaHve - MpuW NOMb30BAaHMM HACTOALLMM CBOLOM NPaBW LLeNecoobpasHo NpoBepuTb
OeNCTBME CCbIIOYHbIX AOKYMEHTOB B MHPOPMALMOHHOM cucTeme o6uero nosib30BaHMA - Ha
odumumManbHoM caliTe PesepanbHOro areHTCTBa Mo TEXHUYECKOMY Pery/iMpoBaHuIO U METPOOTMN B CETU
WNHTepHeT nan no exerogHomy mHGopmaunMoHHOMY yKasaTento "HaunoHanbHble cTaHAapTbl", KOTOPbI
onyb6/MKOBAH MO COCTOAHMIO Ha 1 sAHBapsA TeKywero roda, W Mo BbIMYCKAaM eXeMecAYHOro
MHPOPMALMOHHOTO yKasaTensa "HaumoHanbHble cTaHAapTbl" 33 TeRyWM rog,. Eciv 3ameHeH cCblIoYHbIA
OOKYMEHT, Ha KOTOPbI faHa HeAAaTUPOBAHHAA CCbINKA, TO PEKOMEHAYETCA UCMNO/1b30BATb AENCTBYIOLLYIO
BEPCUIO 3TOr0 AOKYMEHTA C YY4ETOM BCEX BHECEHHbIX B AAHHYIO BEPCUIO M3MeHeHWI. Ecim 3ameHeH
CCbINOYHbIN AOKYMEHT, Ha KOTOPbIN fAaHa AAaTMPOBAHHAA CCbl/IKA, TO PEKOMEHAYETCA MCMo/ib30BaTb
BEPCUIO 3TOM0 [OKYMEHTA C YKasaHHbIM Bbllle FOAOM YTBeprKAeHusa (npuHatua). Ecam nocne
YTBEPXKAEHMUA HACTOALLENO0 CBOAA MPaBMA B CCbIIOYHbIMA LOKYMEHT, Ha KOTOPbIM AaHa AaTMPOBaHHaA
CCbINIKA, BHECEHO U3MEHEHME, 3aTparMBatoLLLee NoMoXKEHUE, Ha KOTOPOE fiaHa CCbl/IKa, TO 3TO NOJIOKEHUE
pekomeHAyeTcA NPUMeEHATb 6e3 yyeTa AaHHOIO M3MeHeHUs. ECM CCbINOYHbIN AOKYMEHT OoTMeHeH bes
3aMeHbI, TO MOJIOXKEHME, B KOTOPOM JaHa CCblIKa Ha HEro, PEKOMEHAYETCA NMPUMEHATb B 4YacTu, He
3aTparusatowen sty ccbiiky. CBegeHua o AeWCTBMM CBOAOB MpasBua uenecoobpasHo nNpoBepuTb B
depepanbHOM MHGOPMALMOHHOM GOHAE TEXHUYECKUX PErNAaMEHTOB U CTaHAAPTOB.

3. TepMmuHbI M onpegeneHns

B Hactoswem cBoZe nNpaBuA MPUMEHEHbI Cleaylowme TepMUHbl C COOTBETCTBYHOLLMMU
onpeaeneHuaMm:



3.1 aKkTMBHbIV Npurpys 3abos: Perynvpyemoe gasieHue Ha BClo naowagb 3abon, gencteytollee
NMOCTOAHHO B MpOLLecce NPOXOAKM TOHHENA W ypaBHOBELUMBAIOWLEE FOPHOe [AaBJeHWe TpyHTa U
rmapocTaTuyeckoe AaB/eHne rpyHTOBbIX BOA.

3.2 6eHTOHWUTOBbIN pactBop: CycneHsua, MNPUroTOBNEHHas Ha OCHOBe 6GEHTOHWTOBOrO
rMMHOMOPOLLKA, BOAbl U CneumanbHbiXx f06aBoK (Npu HeobxoammocTu), obnagatowan TMKCOTPONHbIMM
CBOMCTBaMM, NPUMEHAEMasn Npu NpoxoaKe BbipaboToK U Ans npurpysa 3abos.

3.3 becTpaHLLENHble HENMUAOTUPYEMbIE TEXHONOTUK: BecTpaHLweliHble TEXHOMOMMU, He Tpebytowme
NOCTOAHHOIO NPUCYTCTBUA NEePCOHaNa BHYTPM NPOKAAAbIBAEMOA KOMMYHUKaUMK,

3.4 becTpaHLeitHble HeynpaBaseMble TexHONOrMKu: becTpaHLweHble TEXHONOMMK, NO3BOAAOLWME
BbINO/IHATbL NPOKNAAKY KOMMYHMKaLMIA N0 Tpacce TO/bKO NPAMOJIMHENHO B NJ1aHe U npodue.

3.5 GecTpaHLWelHble NUAOTUPYEMbIE TEXHONOIMU: BecTpaHwelHble TexHosnoruu, Tpebytowme
NMOCTOSHHOIO MNPUCYTCTBUA NEPCOHANA BHYTPU NPOKAAAbIBAEMON KOMMYHUKALLUM.

3.6 6becTpaHLenHble TeXHONOMMKU: TEXHONOMMU NPOKAALKMN, 3aMEHbl U BOCCTAHOBEHUA NOA3EMHbIX
KOMMYHUKaLMIA 3aKpbITbiM cnocobom (6e3 BCKPbITUA 3eMHO NOBEPXHOCTU Ha, HUMM).

3.7 becTpaHLelHble ynpaBasemble TexXHOMorMn: becTpaHLleliHble TEXHOJIOTMK, NO3BOAAOLNE
BbINO/IHATL MPOKNAAAKY KOMMYHUKaLMI NO TPAcCe KPMBOJMHENHOTO OYEePTAHUSA B NaaHe U npodue.

3.8 reoTexHWyeckoe MpoekTupoBaHue: [lpoeKkTMpoBaHME OCHOBaHWUN, QYHOAAMEHTOB M
KOHCTPYKLMIN NOA3EMHbIX COOPYKEHWNI, B3aMMOAENCTBYIOLMNX C FPYHTOM.

3.9 ruapaBAnYeckuit npokosn  (rmaponpokon): YCTPOMCTBO CKBaXKMHbI €  NPUMEHEHWEM
KMHETUYECKOIN 3HEePrnuun CTpyu BOAbI, BbIXOAALLEN NOA AABAEHUMEM U3 PACNONOKEHHON Bniepean Tpyosl
KOHMYECKOMN HacaaKMm.

3.10 ruaponpurpys (cycneH3noHHbI Npurpys) 3a6os: AKTUBHbIN Npurpys 3a6on, co3gaBaemblit €
MOMOLLbIO CMNELNANBHOTO CYCNEH3MOHHOIO [MHUCTOTO (C yAydwawuMmm u (Mam) cneumanbHbIMK
fobaBKaMu) N noaMmepHoro pacTeopa.

3.11 ropu3oHTanbHOe (HaKAOHHOE) HanpasneHHoe 6ypeHue; HB: MHorosTanHaa TexHosaOrMA
6ecTpaHLenHom NPOKNaAKMN NOA3EMHbBIX  WMHMEHEPHbIX  KOMMYHMUKaLMA C  nomoubio
cneumannsnpoBaHHbIX MOBUAbHbBIX BYPOBbIX YCTAHOBOK, MO3BOAAIOLWAA BECTU YNPABAAEMYIO NMPOXOAKY
Mo KPUBOJIMHEMHOW TPAEKTOPUM, PACLUMPATL CKBAXKMHY, MPOTArMBaTL Tpybonposoa,.

MpumeyaHue - BypeHue BegeTcsa Nog KOHTPOIEM CUCTEM SIOKALLMK, C NPUMEHEHNEM BEHTOHUTOBbIX
(nonMmepHbIx) BypOBbIX PACTBOPOB.

3.12



ropHas BblpaboTtka: MonocTb B 3eMHOWN Kope, obpasyemas B pe3y/bTaTe OCYLLECTBIEHUA TOPHbIX
paboT c uenblo pasBefKkn U A0ObIYM NONE3HbIX UCKONAEMbIX, MPOBEAEHUA UHMKEHEPHO-TFe010rnYecKnx
N3bICKAHUM U CTPOUTENBCTBA NOA3EMHbIX COOPYKEHWIA.

[CM 21.13330.2012, cTaTbs 3.1]

3.13 ropHas 3akpbiTas BbipaboTKa (3aKpbiTas BbipaboTKa): BbipaboTka, 06pasyeman 6e3 BCKPbITUA 3€MHOM MOBEPXHOCTU Haf, HEN.

3.14 ropHas oTKpbITasA BbipaboTka (OTKpbITas BbipaboTKa): BbipaboTka, 06pa3yemas C BCKPbITUEM 3EMHOWN NMOBEPXHOCTU Haf, HEN.

3.15 rpyHTOBbLIN NpUrpy3s (rpyHTOonpurpys) 3aboa: AKTUBHbLIA NpuUrpy3 3abos, co3aaBaemblii C NMOMOLLbIO TPYHTA, U3MEbYEHHOro NOoPOoAOoPa3PYLLAOWMM
OpraHoOM NPOXoA4YECcKoro WKTa npu paspaboTke 32605, MOoAUGULMPOBAHHOTO, MPU HEOBXOAMMOCTH, CreumnanbHbiMU A06aBKaMM.

3.16 pedopmaumsa ocHoBaHMA pacyeTHas (nporHosHas): lepopmauma, onpeaeneHHan ¢ NPUMEHEHUEM PacYeTHbIX METOA0B U Modenen.

3.17

3aboit: MecTo, rae npoucxoauT paspaboTKa rPpyHTa OTKPbLITbIM WMAM 3aKPbiTbiM (MOA3EMHbIM)
cnocobom, nepemelLiatolLieecs B npouecce NponsBoAaCcTBa pabor.
[CM 21.13330.2012, cTaTba 3.10]

3.18

3aKpbITbIN cnocob cTpoutenbctsa: CNocob CTpouTenbCTBa NOA3EMHbIX COOPYXKEHUI 6e3 BCKpbITUA
3eMHOI MOBEPXHOCTM HaZ HUMM.
[CM 21.13330.2012, ctaTba 3.11]

3.19 KaHan: 3aKpbiToe NoA3eMHOe MPOTAXKEHHOE COOPY)KEHUEe BbICOTOM MeHee 2 M A0 BbICTYNalOLWMUX KOHCTPYKUMMN, NpeaHasHaYeHHoe A/1A NPOKAaAKK
KOMMYHUKaumii (kabenei, Tpybonposoaos 1 T.4.).

3.20 KOMMYHMKALMKN C HEPABHOMPOYHbIMU CTbIKamMu: KOMMYHMKALLMK, Y KOTOPbIX MPOYHOCTb CTbIKOB HUMKE NMPOYHOCTU CTbIKYEMbIX CEKLMIA U 31IEMEHTOB UAN
OHW NOAAT/INBbI NO CTbIKaM.

3.21 KOMMYHMKaLMN C PaBHOMNPOYHbIMWU CTbIKaMmM: KOMMYHUKaLMK, Y KOTOPbIX MPOYHOCTb CTbIKOB HE HUXKE NPOYHOCTU CTbIKYEMbIX CEKLUI N 3/1EMEHTOB.

3.22 MWKpPOTOHHenenpoxoayeckuin Komnaekc; MTIMK: Komnnekt obopynoBaHua, npefHasHayeHHbIW A1A MNPOKAALAKM MNOA3EMHbIX KOMMYHMKaUMi U3
CTbIKyEeMbIX TPYO NyTem Mx NpoAaBAMBaHMA C MOMOLLbIO LOMKPATOB W PAcNoONOKEHHOM Bnepean TpybonpoBoaa ANCTAHLMOHHO-YNPaBAseMoi (B aBTOMAaTUYECKOM
peXnume) NPOXoAYECKOM MalLMHbI, 6€3 NpUcyTcTBUA Ntogei B 3aboe.

3.23 MUKpOTOHHEeAUpoBaHMe: TeXHONOIMA NPOKAALKM TPYb 3aKpbITbiM cnocobom paboT c NPUMEHEHNEM MUKPOTOHHENENPOXOAYECKOTO KOMMJIEKCa.

3.24

obaenka: MoOCTOAHHAA KOHCTPYKUMA, 3aKpennstolan BbipaboTKy M 06pasytowas ee BHYTPEHHIO
MOBEPXHOCTb.
[CM 21.13330.2012, cTaTtba 3.19]




3.25 06wmuii (KOMMYHUKaAUMOHHbLIA) KonnekTop: [loA3eMHOe JIMHEWHOE COOpYXKeHWe ann
COBMECTHOW NPOKAaAKM (pasmelyeHuns) uM obcnykuBaHusa TpPybonposBogoB W Kabenei pasMYHOro
Ha3HaYeHMuA.

3.26 ocHoBaHWe: MaccuB [pPyHTa, B3aMMOAEWCTBYIOLWMA CO 343HUAMM, COOPYKEHUAMU W
noA3eMHbIMU KOMMYHUKaLMAMM.

3.27 oTKpbITbIA cnocob cTpouTenbctBa: Cnocob CTPOMTENbCTBa MOA3EMHbIX COOPYKEHUW CO
BCKPbITUEM 3eMHOI NOBEPXHOCTU HAZ HUMM.

3.28 nNeHOrpyHTOBbIM nNpuUrpy3: AKTMBHbIM nNpurpys 3abosA, C€o34aBaemMblii C  MOMOLLbIO
pa3paboTaHHOro rpyHTa ¢ Ao6aBneHnem B Hero cneLmMasbHOM NeHbl.

3.29 nepebop rpyHTa: PacuyeTHbIt napameTp, 3afaBaemblii NpU MOAENMPOBaHUN aedopmaunii
FPYHTOBOrO MaccuBa B pe3y/ibTaTe MPOXOAKWM 3aKPbITON BblpabOTKWM, PaBHbIN OTHOLUEHMIO MAOLAAM
yOansemoro npu nNpoxogKe rPyHTa, PacMoONONEHHOro B npejenax KOHTypa BblpabOTKW, K naowaan
nonepeyYyHoro ce4yeHms BblpaboTKM.

3.30 nHeBMaTUYECKUI NPUrpy3 (MHEBMOMNPUrpY3, BO3AYLLHbIMA NPpUrpy3): AKTUBHbIN Npurpys 3abos,
€03/,aBaeMbIil C NOMOLLLbHO C}KATOro BO3AyXa.

MpumedaHue - MNMpu BO3LYXOMNPOHUKAIOLLEN CTPYKTYpPe rpyHTa B 3aboe MOXKeT ypaBHOBELIMBATb
TO/IbKO rMApOCTaTUYECKOe AaB/IeHUE TPYHTOBbIX BOA, NPU cneuynanbHoi 0b6paboTke noBepxHOCTH 3abos
MOeT AOMNO/IHUTENbHO YPaBHOBELLMBATb TOPHOE AaB/IEHME TPYHTA.

3.31 nopgsemHble UHMKEHepHble KOMMYHMKauuu: [log3emHble /MHENHble COOPYXEeHUA C
TEXHO/IOTMYECKMMW YCTPOMCTBAaMM Ha HUX, NpeAHasHayeHHble ANA TPaHCMOPTMPOBAHUA MKUAKOCTEN,
rasos, Nepeaayn sHeprum n UHGopmauun.

MprmeyaHue - Mog3eMHbIE UHIKEHEPHbIE KOMMYHUKALMM COCTOAT U3 TPY60oNpoBOAOB, KabenbHbIX
JIMHUI U KONNEKTOPOB.

3.32 npuvemHblit (OeMOHTaXKHbIN) KOTNOBaH (LWAxTHbIKM cTBON): BepTWKanbHas noAasemHas
BblpaboTKa 414 AeMOHTaXKa NpPoxXoa4ecKkoro 06o0pyA0BaHUA B KOHEYHOW TOUKE TPaCChl NPOKNaAbIBaEMO
noA3eMHON KOMMYHUKaUUK.

3.33 npogasnmBaHue: MpoLecc CTPoOUTENbCTBA NOA3EMHON KOMMYHUKaLMK NMyTEM NPOAaB/INBaHUA
B rpyHTE TPYO MM TOHHENbHbIX KOHCTPYKLMI C OTKPbITbIM KOHLLOM U, KaK NPaBM/IO, HOXKEBbLIM 3/1IEMEHTOM,
COMpPOBOXKAAEMbIN PaspyLLleHMeM rpyHTa B 3aboe 1 yaaneHnem ero no mepe Ux NpoLBUKEeHUs.

3.34 npokon: Npouecc CTPoUTEeNIbCTBA NOA3EMHON KOMMYHUKALMN NYTEM CTaTUYECKOTO, YAapHOro
WAN  yAAPHO-UMMYNbCHOTO BHEAPEHUA B TPYHT Tpyb (WTaHr) C KOHYCHbIM (HanpaBAAOLINM)
HAaKOHEYHMKOM, COMPOBOXKAaeMbl YNJIOTHEHMEM OKPYKAIOLLEro MaccmMBa rpyHTa.

3.35 npoKona ¢ NHeBMOMNPOHBOMHMKOM: YCTPOIACTBO CKBaXKMHbI C MPUMEHEHMEM CaMOBMIKYLLLEroca
nNHeBMaTUYeCcKoro paboyero opraHa ygapHOro AencTBusA, 0OpasyloWero CKBaXKMHY WM YMJIOTHAIOLWEro
OKpY*KatoLmnii MaccmB rpyHTa.

3.36 pacyeTHaa obnactb: Ob6nacTb KOHEYHbIX pasmepoB, BKAKOYalOWas B cebs nogsemHoe
COOpPY)KeHUE unm ero pparmeHT M GparmeHT OCHOBAHMA, paccmaTpMBaemMasa B PacYeTHOM moaenun u
noanerkalian AUCKPeTU3aLnMM KOHEYHbIMU 31eMEHTaMMU.

3.37 peHoBauua (BoccTaHOBAEHWE) KOMMYHMKaLumu (Tpybonposoaa): becTpaHLweliHaa TexHoNorms
BOCCTAHOB/IEHMA (3aMeHbl) KOMMYHMKAUMM Ha BCEM ee MPOTAKEHMU, BbINOAHAeMaa 6e3 uam c
paspyleHnem cTapoin KOMMYHUKaLUK.

3.38 cneumanbHbli KonnekTop: NoasemHoe IMHeMHOe COopYyKeHUe AN NPOKNaAKM (pasmeLleHuns)
N 06CNYKMBAHUA OAHOTUIMHbIX ceTel (KaHann3aums, BOLOCTOK, KabenbHble TMHUM U Ap.).

3.39 cTapTOoBbIi (MOHTAXKHbIM) KOTI0BaH (LWAXTHbIN CTBOJ): BepTuKanbHan noa3emHasn BbipaboTKa
O MOHTa)Ka MpoxoAyeckoro o60pyAoOBaHUA B HAYa/ibHOM TOYKE Tpaccbl MPOKAAAbIBAEMOro
Tpybonposoaa.

3.40 cTaTMYecKMin NPOKOA: YCTPOMCTBO CKBA*KMHbI MyTEM BAAB/IMBAHWA C MOMOLLbIO AOMKPATOB
TPY6b! (LWTAHIU) C KOHYCHbIM HAaKOHEYHMKOM, COMPOBOXKAAEMOE YN/IOTHEHUEM OKPYKaloLLEro maccusa
rpyHTa.

3.41 TamnoHaKHbIM pacTBop: PaumoHaNbHO COCTaB/IEHHasi, NepemellaHHaa A0 OAHOPOAHOro
COCTOSIHMA CMECb BAXKYLLEro BewecTsa, 3anoaHUTeNs, Boabl U 406aBOK.

3.42 TOHHENenpoXoA4YecKMn mMexaHM3mpoBaHHbIN Komnaekc;, TINMK: Komniekt mexaHM3moB U



yCTpOMCTB ANA pas3paboTKM rpyHTa, KpenneHusa 3abosA, BO3BeAeHMA 064eNKM W HarHeTaHus
TaMMOHaXHOro pacTBopa 3a 064eKy.
3.43



TOHHE/b: [OPM30HTa/IbHOE MM HAKNOHHOE NPOTAMKEHHOE MOA3EMHOE COOPYXEHME BbICOTON 2 M U
6osiee 40 BbICTYMAOWMX KOHCTPYKUMIA, NpeaHa3HavyeHHoe ANA MPOKIAAKM Kele3HbIX U aBTOMOBMIbHbIX
[0POr, NelexoAHbIX Nepexoaos, KOMMYHUKALUMIA 1 T.4.

[CM 21.13330.2012, cTaTbs 3.36]




3.44 tpacca: MNonoxKeHne ocu IMHENHOTO CoopyKeHuA (Tpybonposoaa, kabensa n ap.), oTeevyatollee
€e NPOEKTHOMY NOJIOXKEHUIO Ha MECTHOCTMH.

3.45 ypapHO-UMNYAbCHbIM MNPOKOA (BMBPONPOKOA): YCTPOWMCTBO CKBaKMHbI MyTEM 3abMBKM C
NOMOLLbIO YAAPHO-BUOPALMOHHO-BAABIMBAIOWEN YCTAaHOBKM (BMBpOMOiOTa) TPYybbl C KOHYCHbIM
HaKOHEYHMKOM, CONPOBOXKAAEMOE YNJOTHEHMEM OKPYKAIOLLEro Macc1Ba rpyHTa.

4. Oblwne NonoxeHua

4.1 Tlpn nNpoOEKTUPOBAHUM U  CTPOUTENLCTBE  MNOA3EMHbIX KOMMYHMKauMih  cnegyet
PYKOBOACTBOBATLCA MOJIOMKEHMAMM HACTOALLEro CBOZA NpaBW/, AEWCTBYIOLLEro 3aKOHO4ATE/bCTBa
Poccuitckoit Pepepaumn, a TakKe HOPMATUBHbLIX AOKYMEHTOB Ha MPOEKTUPOBAHME U CTPOUTENbCTBO
NnoA3eMHbIX KOMMYHMKaL M COOTBETCTBYHOLLENO BUAA.

4.2 Mpn NpUMEHEHMN HaCTOALLEro CBOAA NpaBuMA HeobxogMmo obecrneynBaTb BbINOJHEHWUE
cneAyrowmx NoJIOXKEHWIA:

- UCXOAHble AaHHble ANA NPOEKTUPOBAHUA AONXKHbI COOMPATbCA B HEOOXOAMMOM M AOCTaTOYHOM
obbeme, pPerucTpMpoBaTbCAa U MHTEPNPETUPOBATLCA crheunannctamu, ob6aagaloWmMmMn HagnexKallen
KBannpuMKaLumnen n onbiITom;

- JONXKHbl 6bITb 0becneyeHbl KOOPAMHALMA U CBA3b MEXAY CheumanmucTamMn No M3bICKAHUAM,
NPOEKTUPOBAHUIO N CTPOUTENLCTBY;

- BOMKHbI BbITb 0becneyeHbl COOTBETCTBYOWME HAA30P M KOHTPO/Ib KayecTBa Npu M3roToBAEHUN
CTPOMUTENbHbIX U34eWIA U BbINONHEHUWN PAabOT Ha CTPOUTENLHOM N/IOLWAAKE;

- NPOEKTHbIE U CTPOUTENbHbIE PAabOTbl AOMKHbI BbINOAHATLCA KBAaANPULMPOBAHHBIM M OMbITHLIM
NepcoHanoM W yA0BNETBOPATL TPEOOBAHUAM CTaHAAPTOB, CBOAOB MPABUA U TEXHUYECKUX YCI0BUIA;

- MNpUMeHAeMble MaTepuanbl U WU3LENUA [OOMKHbl YO0BNETBOPATb TPebOOBAHUAM MNPOEKTa,
CTAaHAAPTOB M TEXHUYECKUX YCNOBUIA;

- TeXHMYecKoe 06CAYKMBAHME MOA3EMHbIX KOMMYHMKaLMIA U CBA3AHHbBIX C HUMM UHXKEHEPHbIX
cucTem A0KHO obecnedunsaTtb Mx 6€30MacHOCTb M paboyee COCTOAHUE HA BECb CPOK IKCMIyaTaLnu;

- NOA3EMHblE KOMMYHMKALMWU LOJKHbl MPUMEHATBCA MO WX Ha3sHAYEeHUID B COOTBETCTBUM C
NPOEKTOM.

4.3 [Moa3eMHble KOMMYHWKaLUm NoApasaenatoTca:

- no Buay - Tpybonpososbl, KabenbHble TMHUN U KONNEKTOPDI;

- MO Ha3HaYeHWIo - BOAONPOBOAbI, BOAOBOAbI, Fa30NPOBOAbI, KaHaIM3aumMaA, Kabean cnaboro Toka,
cunosble Kabenn, obuime KOJI/IEKTOPbI, crneumanbHble KOJI/TIEKTOPbI, HedTenpoBoAbl,
HedTenpoayKTONPOBOAbI, TENJIONPOBOAbI U AP.;

- N0 NPUHLMNY TPAHCMOPTUPOBAHMA KUAKOCTEN U ra30B - CAMOTEYHbIE U HAMOPHbIE;

- MO MaTepuany - BbINOSHAEMble W3 CTanu, XenesobeToHa, YyryHa, MOAMMEPA, KepamMMUKM,
XpU30TUALEMEHTA U Ap.;

- MO TWUMY CTbIKOB CEKUMI WM 3/1EMEHTOB - C PABHOMNPOYHbIMM (TPybbl Ha cBapKe W Ap.) wu
HepaBHOMPOYHbIMU (TPYObI C PAacTPYOHLIMU COEANHEHUAMM U AP.) CTbIKAMK;

- 0 CNOCcoby 3aLWmTbI - 63 3aLUNTHBIX KOHCTPYKLNUI (MPOKNaAblBAEMbIE B TPYHTE) M C 3aLLMTHBIMM
KOHCTPYKLMAMM (B KONNEKTOPE, KaHane, dyTnape n 4p.);

- N0 NPOXOAMMOCTM - MPOXOAHbIE, NONYNPOXOAHbIE U HENPOXOAHbIE.

4.4 YpoBeHb OTBETCTBEHHOCTM NOA3EMHbIX KOMMYHUKALWUI cieayeT yCTaHaBAMBaTb B COOTBETCTBUM
¢ FOCT 27751, reoTeXHUYECKYIO KAaTeropuio - No npuaoxeHuto b.

4.5 [AnA npoKnafKku MNoA3eMHbIX KOMMYHWKAUWA AOMNYCKaeTca NPUMEHATb M3aenna u Tpybol,
BbIMyCKaemble MO HALMOHANbHbIM CTaHAAPTaM, CTaHAAPTAM OpPraHU3aLMi U TEXHUYECKUM YCNOBUAM,
YTBEPXKAEHHBIM B YCTAaHOBJIEHHOM MOpAAKe, C yyeTomM TpeboBaHMI AEeWACTBYHOLMX HOPMATUBHbIX
OOKYMEHTOB Ha NPOEKTUPOBAHNE NOA3EMHbIX KOMMYHMKALMIN COOTBETCTBYIOLLEIO BUAA.

MpumeyaHne - TexHuuyeckne TpeboBaHUs K Tpybam C 3aWUTHbIM GETOHHbIM MOKPbLITUEM B
MeTannonoAnmepHoin 060/104Ke NpmMBeLEeHbl B MPUAOKEHMM B.

4.6 MpoknaaKa NoA3EMHbIX KOMMYHUKAUUIA MOMKET OCYLLECTBAATLCA 3aKPbITbIM MAU OTKPbITbIM
cnocobom. Bbibop cnocoba 1 TEXHONOTUKU NPOKAALKM AONKEH OCYLLECTBAATLCA HAa OCHOBAaHUM TEXHUKO-
9KOHOMWYECKOTO CPaBHEHUA BAPMAHTOB C YYETOM:



- TpeboBaHMN TEXHUYECKUX YCNOBMI Ha NPOKAaAbIBaeMble NOA3EMHbIE KOMMYHUKALNWK;

- TpebOoBaHUIN AEWCTBYIOLNX HOPMATUBHbLIX LOKYMEHTOB HA NMPOEKTUPOBAHME U CTPOUTENLCTBO
NoA3eMHbIX KOMMYHUKALMIN COOTBETCTBYHOLLLETO BUAA;

- pa3smepoB, MaTepuana, MPOTANKEHHOCTM TPACCbl, TOYHOCTU MPOKAALKM MOA3EMHbIX
KOMMYHUKaLUMI;

- WHXXEHEepPHO-TEONOTMYECKUX,  TUAPOreoNONMYECKUX WU TPAAOCTPOUTENbHbBIX  YC/IOBUM
CTPOUTENLCTBA;

- obecneyeHMA HaAEKHOCTU paHee BO3BEAEHHbIX 34aHUI, COOPYKEHUIN U paHee MPOSOKEHHbIX
NoA3eMHbIX KOMMYHUKaLUNI (ganee - COoOpPyXKeHMn), PacnoioKeHHbIX B 30He BAUAHUA CTPOUTENLCTBA;

- Ha/IMumA cTpouTeNbHoro obopyaoBaHNA U MaTepnanos;

- 3KOJIOTUYECKUX TpeboBaHMI;

- penbeda MecTHOCTH.

4.7 TpoKnagKy MOA3EMHbIX KOMMYHWKAUMIA 3aKpbITbIM CNOCO6OM crefyeT BbIMOAHATL C
NPUMEHEHMEM: LUMTOBOW NPOXOAKM, MMKPOTOHHENNPOBAHWA, TFOPM3OHTA/IbHOIO HAMpPaB/JEHHOIO
bypeHua, npokona (7.3) u papyrux 6ecTpaHWeENHbIX TexHonornin (npunoskeHune ), KoTopble
noapasaensatoTcs:

- M0 HEOHXOANMMOCTU NMOCTOAHHOIO NPUCYTCTBMA NepcoHana BHYTPU NPOKAaAbliBaeMoi Noa3eMHOM
KOMMYHMKaUUK - Ha MUNOTUPYEMbBIE U HEMUNOTUPYEMbIE;

- N0 CNOCOBHOCTU BbINOAHATL MPOKNAAKY MOA3EMHbIX KOMMYHUKALMIA MO Tpacce KPUBOJIMHENHOTO
oYepTaHMWA - Ha ynpaBasemble U HeyrnpaBASEeMbIE;

- MO HA/MYMIO BAONAb OCU TPACCbl pPaHee MPOJOKEHHOM KOMMyHMKauum (Tpybonposoaa) -
NPOK/MagKa HOBOM KOMMYHMKALMM B YCNOBUAX OTCYTCTBUA paHee MPONONKEHHON KOMMYHUKaLMMK,
pPEeHOBaLUMA CYLLECTBYIOLLEN KOMMYHUKaLMM C ee paspylleHnem nam bes;

- NO BO3LENCTBMIO HA MACCMB TPYHTA, OKPYKAIOLWErO MNPOKAAAbIBAEMYIO MOA3EMHYIO
KOMMYHUKaumio, - 6e3 gedbopmaunin rpyHTa (peHoBauma 6e3 paspylieHMa CTapoli KOMMYHUKauuMu), €
YNNOTHEHWEM FPYHTA, C yAaNeHUeM (M3BNEeYEHNEM) TPYHTA.

4.8 NpoknaaKy NoA3eMHbIX KOMMYHMKaLMIA OTKPbITbIM CNOCOHOM criefyeT BbIMOAHATL B TPaHLIEeAX
(koTnoBaHax), ycTpaMBaemMbiXx C OTKOCaMM WM C NPUMEHEHMEM OrPaXKOaloWUX U yOEepPXKUBaKOLWMX
KOHCTPYKLMN.

B KayecTBe orpaKAeHui TpaHLWeNn U KOTNIOBAHOB MPW MNPOKAaAKe MOA3EMHbIX KOMMYHUKaLMIA
OTKPbITbIM CNOCO6OM CneslyeT UCNO/Ib30BaTh:

- OrpaXkAeHNs U3 OTAENbHbIX 3/1IEMEHTOB (MeTaN/IMYeCcKMX TPyD, ABYTaBPOB, CBali U Ap.);

- LUNYHTOBbIE OrParKAEHUS;

- orpaxaeHua Tuna 'cTeHa B rpyHTe", ycTpamBaemble TpaHLIEMHbIM cCrocobom, a TaKXKe u3
bypocekyLmxca nnm bypoKkacaTtesibHbIX CBalA;

- OrpaXkA4eHus, ycTpamMBaemble C MPUMEHEHMEM CTPYMHOM WM MHOW TEXHONOTMWU 3aKpeneHus
rPyHTa;

- MHBEHTapPHbIEe WNTbI (Kpenb);

- OrpaxaeHns KOMOMHMPOBAHHOIO TUNa U Ap.

4.9 TMpoknagKa Nog3emHbIX KOMMYHUKAUMIA OTKPbITbIM CMOCOOOM MOXKET BbINOAHATbCA: Oe3
byHAAMEHTOB (C pasmeLL,eHMEM KOMMYHUKALMUI B 3aLWUTHbBIX KOHCTPYKLMAX MO0 B rPyHTE H6e3 3aLUTHbIX
KOHCTPYKLMI) an ¢ byHaameHTamm (Ha cBaiHbIX dyHAAMeEHTaX MO0 NEHTOUYHbIX PyHAAMEHTaX MENKOTO
3aN10XKeHunA).

MpumeyaHne - TMpu COOTBETCTBYIOWEM TEXHUKO-3KOHOMMYECKOM OOOCHOBaHWM A0NyCcKaeTca
NPUMEHATb GYHAAMEHTbI APYTUX BUAOB.

4.10 MNopg3zeMHble KOMMYHUKaLMWN SONKHbI NPOEKTUPOBATLCA U CTPOUTHLCA TaKMM 06pasom, YTobbI
HeraTMBHOE BAUSHWE OT UX CTPOUTENLCTBA M IKCMIYATALMM Ha OKPYKAOLWYO cpeny W 3acTpoiKy 6blio
MUHUMa/IbHbIM M He NPeBbILWasio Npeae/bHbiX 3HayeHni. Mpu BbiIbope NPOEKTHbLIX PeeHnn U MeTOA0B
YCTPOMCTBA [AO/KEH OLLEHMBATLCA COMOCTaBUMbIA OMbIT CTPOUTE/NIbCTBA, B MEPBYIO o4epenb B
AHAJIOTUYHbIX FTPYHTOBbIX YCNOBUAX.

4.11 Mpw UHKEHEPHO-TEONIOTMYECKUX U3bICKAHUSAX, MPOEKTUPOBAHUMU U CTPOUTENIbCTBE OCHOBAHWUM
1 GyHAAMEHTOB NOA3EeMHbIX KOMMYHUKALMIA C NPUMEHEHNEM paHee He MPUMEHABLINXCA (HeA0CTaTOUYHO
anpobupoBaHHbIX)  TEXHONIOTUA  CTPOUTENLCTBA, KOHCTPYKTUBHbLIX  pPelleHUit  WMAM  MeTo[oB



NPOEKTUPOBAHMA, a TaKKe MOA3EMHbIX KOMMYHUKAUUIK 3-Ii reoTeXHMYECKON KaTeropum Heobxoaumo
npeaycMmaTpmBaTb Hay4yHO-TEXHUYECKOE COMPOBOMKAEHUE C MNpUBAEYEHUEM CMNeunanns3npoBaHHOM
reoTexHuyeckor opraHusaummn. CoctaB paboT MO HAyYHO-TEXHUYECKOMY COMPOBOMKAEHWUIO [OJIKEH
onpeaensTbCA reHepasibHbiM MPOEKTUPOBLLIMKOM W COr/IacoBbIBaTbCA 3aKa3YMKOM CTPOUTENbCTBA. B
€OCTaB paboT Hay4YHO-TEXHUYECKOIO COMPOBOXKAEHMA CAeAyeT BKAOYATb paboTbl, NPUBEAEHHbIE B NMYHKTE
4.15 CM 22.13330.2011.

4.12 MNporpamma M pe3ynbTaTbl MHMKEHEPHbIX W3bICKAHUM, NPOEKTHas AOOKYMeHTauua Ha
OCHOBaHMA, GYHAAMEHTbl UM KOHCTPYKUMM BHOBb YCTpamBaemblX (PEKOHCTPYMPYEMbIX) MNOA3EMHbIX
KOMMYHUKaLUMIA (BKAOYAsA OrpakaeHna TpaHLWen U KOTI0BAaHOB), a TaKXKe pe3ynbTaTbl OLEHKU BANAHUA
CTPOUTENbCTBA, NPOEKTbl 3aWMUTHLIX MEPOMPUATUIA U NPOrpamma reoTeXHUYECKOro MOHMUTOPUHTA
OO/KHbI NPOXOANTb re0TEXHUYECKYIO IKCNEPTU3Y ANA NOA3ZEMHbIX KOMMYHUKaLMIA:

- ¢ rnybuHoM 3an0xeHuna 6onee 5 m;

- 3- reoTeXHUYECKOWN KaTeropuu;

- B 30HE BAUAHUA CTPOUTENBCTBA KOTOPbIX PACMONOMKEHbI CYLLLECTBYIOLLME COOPYIKEHUS;

- pa3mellaembIX Ha TEPPUTOPUAX C BOSMOMKHbIM Pa3BUTUEM OMaCHbIX UHXKEHEPHO-Te0N0TNMYECcKMX
npoL,eccos.

5. TpeboBaHMA K UHKEHEPHO-TEO/IOTMYECKUM N3bICKAHUAM

5.1 WUH)KeHepHO-reoNorMyeckme u MUHXEeHepPHO-reoTeEXHUYECKNE W3bICKAHUA ANA MNOA3EMHbIX
KOMMYHUKaUMIA O0MKHbI BbINONAHATLCA B COOTBETCTBUM C TPEBOBAHUAMM AEUCTBYIOWMX HOPMATUBHbIX
OOKYMEHTOB Ha nposeaeHne nsbickaHmi - ClN 47.13330, npoeKkTUpOBaHUE OCHOBAHMM U GYHAAMEHTOB -
CM 21.13330, CN 22.13330, C 24.13330, CM 25.13330, noa3emHbix KOMMYyHUKauwmin - CM 31.13330, CM
32.13330, CM 35.13330, CMN 36.13330 u ap. Ha ucnbiTaHmna rpyHTos - TOCT 30416, TOCT 30672 v ap.,
YO,0BNETBOPATb TPe60OBaHMAM HaCTOALWLEro cBoAa Npasuil.

5.2 K cocCTaBieHUMIO TEXHMYECKOro 3af4aHWsAs W  COrNACOBAHMIO MPOrPamMmbl  UHXXEHEPHO-
reo/IOTMYECKMX U  UHMKEHEPHO-TEOTEXHUYECKMX W3bICKAHUW A/ MNPOEKTUPOBAHMA  MOA3EMHbIX
KOMMYHUKaUNM 2-i reoTEXHUYECKOM KaTeropum peKoMeHAyeTcs, a 3- reoTexHUYeckom KaTeropuu
cnepyet NpMBAEKaTb CNEeLMaInCcToB, OTBETCTBEHHbIX 33 FEOTEXHUYECKNE pPa3ae/ibl MPOeKTa.

5.3 Pe3ynbTaTbl UHMKEHEPHO-TEOJIOTMYECKUX M3bICKAHWUIM AOJ/IKHbI COAEpaTb Heobxogumble U
[0CTaTOYHble AaHHbIE:

- ANA TEXHWUKO-3KOHOMMUYECKMX PacYeToB MO BbIOOPY ONTMMa/IbHbIX BAPUAHTOB TPAcChl U MEeToA40B
CTPOMTENbCTBA NOA3EMHbIX KOMMYHUKaLLWA;

- MPOEKTUPOBAHUA IMHENHbIX W NIOKA/IbHbIX Y4AaCTKOB NOA3EMHbIX KOMMYHUKaLUWIA;

- BbINOJIHEHMNA PAcyeToB MO MNpeaebHbIM COCTOSHUAM, FeOTEXHUYECKOro MOAENMPOBaAHMA U
pacyeToB C MPUMEHEHUEM HENIMHEWHbIX MOAENEN FPYHTOB;

- MPOrHO3MPOBAHUA TEOTEXHUYECKUX PUCKOB, BbIMOJIHEHUA MPOrHO3a M3MEHEHWUA MHXKEHEepHOo-
reos1I0rM4YecKkmx U rMaporeonornyecknx yCaoBuin TepputTopuu;

- OLEHKN BANAHUA CTPOUTENbCTBA, Pa3paboTKM meponpuaTUi Mo obecrneyeHno COXPaHHOCTU U
6e30nacHOM 3KcnyaTaL MM OKPYKatoLLEl 3aCTPOMKN M NOA3EMHbIX COOPYKEHUI, PACNOIOKEHHbIX B 30HE
B/INAHUNA CTPOUTENBCTBA;

- Bblbopa Hanbonee 3dpdeKTUBHbIX cNnocobos, TEXHONOMNI U 06opyaO0BaHUA AN CTPOUTE/NbHbIX
pabor.

5.4 PasmelleHne MHXKEeHEePHO-reoIormyeckmx BblpaboToK No Tpacce NoA3eMHbIX KOMMYHUKaLNiA
OO/MKHO ObITb HEPAaBHOMEPHbIM W COOTBETCTBOBATb 3aJaye BblfB/EeHUSs ocobeHHOCTel Nog3emMHOM
reo/IorMYeckomn cpeabl, CrywaTbCa Ha y4yacTKax COMPSKEHUs pPasnndHbiX Gopm penbeda, CAOXKHOro
reo/10rM4eckoro CTPoeHmA, Pa3BMUTUA ONACHbLIX FE0IOTUYECKUX U UHKEHEPHO-TE0I0TMYECKMX NPOLLECCOB,
OKpY»KatloLlel 3aCTPOMKM.

PacctosHne mexay WHXEHEPHO-Te0NIOTMYECKUMMM CKBaXKMHAMM MO Tpacce CTPOUTENbCTBA
NoA3eMHbIX KOMMYHUKaUUI cnedyeT NpMHUMaTh He bosiee 25 m, ecin B npeaBapuTe/ibHO Ha3Hayaemom
30HEe B/INSAHUA CTPOoMUTEeNbCTBA (6.4.6) NOA3EMHbBIX KOMMYHUKALUUIA PACNONOXKEHbI COOPYKEHUS.

MpumeyaHune - PaccToaHne Mmexay TOYKaMUM CTaTUYECKOro 30HAMPOBaHUA caedyeT Ha3Ha4vyaTb He
6os1ee yem ANA UHXKEHEPHO-Te0I0TMYECKMX CKBAXKUH.



5.5 TnybuHa WHXEHEPHO-Te0NIOrMYECKMX CKBAaXKMH M TOYEK CTATUYECKOro (AMHaMMYecKoro)
30HAMPOBAHUA MO Tpacce CTPOUTENbCTBA MOA3EMHbIX KOMMYHUKAUMIN OOMKHA OblTb Ha 2 M HUXKe
aKTUBHOM 30Hbl MX B3aMMOZLEWCTBMA C OKPY)KalOWMM MaACCMBOM TpyHTA. TOAWMHY aKTUBHOW 30HbI
HeobxogMmo paccymTbiBaTh no CI 22.13330. Mpu OTCYTCTBMM AaHHbIX 06 aKTUBHOW 30HEe rAyOuHy
CKBaYXWMH CaefyeT yCTaHaBAMBaTb B COOTBETCTBUM ¢ Tabaumuein 5.1.



FnybuHa cKBa*KUH

Cnocob cTponTenbcTBa NOA3EMHbIX KOMMYHUKaLWUI

nybuHa CKBaXKUHbI, M

OTKpbITbIV cnocob
(cTpouTenbCTBO B TPAHLWeEAX U KOTNOBAHAX):

a) YCTPOMCTBO KOMMYHMKALMIA B FPYHTE AW Ha
NEeHTOYHbIX PyHAAMEHTaXx:

- C NPUMEHEHMEM OTPaXKAAOLLNX KOHCTPYKLUMIA;

- 6e3 NPMMEHEHMA OrpaXKAaIoLLIMX KOHCTPYKLMIA

6) YCTPOMCTBO KOMMYHMKALNI HA CBANHbIX
dyHOameHTax

1,5H;s+ 5 m,
HO He meHee 10 m 1 He meHee H; + 2D,

1,5Hs + 5 m,
HO He meHee Hs + 2Dy,

Mo nyHkty 5.11 CN 24.13330.2011

3aKpbITbIl cnocob
(wmTOBAs NpoxoaKa, MMKPOTOHHENMpoBaHue, THE

Ap.)

Ht+2DH;
HO He meHee: Hi+ 2 mnpu Dy <1 m, H:+5 m npum
Dy>=1m

D\ - HAPYKHbIN AMaMeTp UAKN NonepeYHbli pasmep NoA3eMHOM KOMMYHUKaUUK; H,s - rnybuHa 3anoxeHusn
NOAOLLBbI OrpaxKAaatoLLe KOHCTPYKUUK; Hs n Hy - rnyBuHbI 3a/10KeHMA HM3a OTKPbLITOM M 3aKPbITOM

COOTBETCTBEHHO Bbl pa6OTOK.

Tabnnuya 5.1



5.6 Mpu HanMumMm no Tpacce NoA3eMHbIX KOMMYHUKaLMI cneumnduyeckmux rpyHToB rybuHY CKBaXKUH
onpeaenaoT C y4eTOM HeOBXO4MMOCTM UX NPOXOLKU HA BCIO TOJILLY CNOA A/1A YCTAHOBAEHWUA rNybuHbI
3a/1eraHuna NoACTUNAOWMX TPYHTOB U ONpeaeNeHUa X XapaKTepPUCTUK.

5.7 MNpwu KW3bICKAHUAX Ha Yy4acTKax pPa3BWUTUA TEOSIOTUHECKUMX U  UHXKEHEepPHO-reos0rM4yecKmx
NPOLLeCCOB BbIPabOTKM creayeT NpoxXoauTb Ha 3 - 5 M HUMKEe 30HbI UX aKTUBHOMO Pa3BUTUA M YUNTbIBATb
TpebosaHus CM 47.13330.

5.8 Ha y4acTKax B61M3M CyLLECTBYIOWMX KOMMYHUKaLMI B UHXKEHEPHO-TE0I0MMYECKMUX CKBAKMHAX
cnefyeT [AOMONAHUTENIbHO BbIMONHATL: M3MEPEHWs YPOBHA BOAbl, TemnepaTypbl BOAbl W TPYHTa;
XMMMUYECKUIN aHaNn3 Npob BoAbl M FPYHTA C LLe/1bto BbIABAEHUA yTeUYeK U3 BOAOHECYLLMX KOMMYHUKaLLUNA.

5.9 UHKeHepHO-reonorMyeckme n3biCKaHUA caesyeT BbINOHATb TaKkKe BHE TPacChbl CTPOUTE/IbCTBA
NnoA3eMHbIX KOMMYHUKaLMI B CAyYasx:

- HeobXoAMMOCTM aHanM3a BO3MOXKHOCTM MNPOABNEHUA Ha MPUMbIKAlOLWElNd K 30He Tpacchbl
CTPOUTENbCTBA NOA3EMHbIX KOMMYHUKALMA ONACHbIX MHXKEHEePHO-Fe0N0rMYECKMX NPOL,ECCOB;

- BbINO/NHEHWUA OLUEHKU BAMAHWUA CTPOMTENbCTBA NOA3EMHbIX KOMMYHMKALMA HA OKPYMKatOLLYH
3aCTPOViKY (OPUEHTUPOBOYHbIE PAa3MepPbl 30HbI BAUAHUSA CTPOUTENLCTBA ONPEAENSAOTCA COrNacHo 6.4.6);
B 3TOM C/y4ae WMHXKEHEPHO-Te0/IOFMYECKME CKBAXKMHbI U TOYKWU CTAaTUYECKOTO 30HAMPOBAHUA AOSXKHbI
pacnonaraTbCsA B HEMNOCPeACTBEHHON 61M30CTU OT CYLLLECTBYIOLLMX COOPYKEHWUA;

- pelleHua BoMpoca 0 HeobxoauMMocTH (pa3paboTKM NPOEKTa) YCUAEHUA TPYHTOB OCHOBAHWUS U
bYHOAMEHTOB CYLLLECTBYHOLLETO COOPYKEHMUA, PACMNOJIOKEHHOIO B 30HE BANAHUA;

- HEOBXOAMMOCTM MONYYEHUA AAHHbIX AN pacyeTa U3MEHEHMUA TMAPOre0N0rMYecKnX yCaoBuii Ha
TEPPUTOPUMN, NPUMbIKAIOLLLENM K TPACCe CTPOUTEIbCTBA NOA3EMHOM KOMMYHMKaLUW.

5.10 Mpu NpOEKTUPOBAHUN NOA3EMHbBIX KOMMYHUKALWUN, YCTPaMBaEMbIX OTKPbITbIM Crocobom,
cnenyet yYuTbiBaTb BO3MOXKHOCTb 3a/IeraHUA HEC/IeXKaBLUMXCA TEXHOTEHHbIX, FA30reHEPUPYIOLLMX U UHbBIX
XMMMYECKM 3arpA3HEHHbIX TEXHOFEHHbIX FPYHTOB. MPUroAHOCTb FPYHTOB A7 06PaTHOM 3aCbINKKW AOAXKHA
onpeaenaTtbca ¢ yyetom CaHlumH 2.1.7.1287.

6. leoTexHU4eckoe NPOeKTnpoBaHME NoA3eMHbIX KOMMyHMKaLI,Mﬁ

6.1. O6wMme yKasaHun

6.1.1 MpoeKTMpoBaHWe MNOA3EMHbIX KOMMYHWUKALMUIN [AOJKHO BbINOJHATLCS B COOTBETCTBUM C
TpebosaHuamu CM 16.13330, CM 20.13330, CM 21.13330, CN 22.13330, CN 24.13330, CM 25.13330, CN
28.13330, Cn 31.13330, CN 32.13330, CM 33.13330, Cmn 35.13330, CI 36.13330, CMN 46.13330, CMn
47.13330, CM 63.13330, ClN 66.13330 u ap. 1 yo0BAETBOPATb TPEOOBaHUAM HACTOALLErO CBOAA NPaBUII.

6.1.2 Mpw NPOEKTUPOBAHNM NOA3EMHbIX KOMMYHUKALMA A0MKHbI ObITb NPeayCMOTPEHbI peLleHun:

- obecneumBalowme HaAeKHOCTb, [OONTOBEYHOCTb M ISKOHOMUYHOCTb Ha BCEX CTaamax
CTPOUTENBCTBA M IKCNAYATALUN NOA3EMHbBIX KOMMYHUKaLUMIA;

- He gonycKawoume ceepxnpeaenbHblx gepopmaLmii CyLEeCcTBYHOLUX COOPYKEHUA OKpYKatoLwein
3aCTPONKM;

- He gonycKatowme cBepxnpesesnbHbiX BPeAHbIX BO3AENCTBMIA Ha IKOJIOTUYECKYIO CUTYaLLMIO;

- fonycKaloLme nepcnekTMBHoe npumeHeHue noa3emMHOro NpocTpaHCTaa.

6.1.3 Pa3paboTka NPOEKTOB NOA3EMHbIX KOMMYHUKaLMIA AOMKHA BbINOJHATLCA B COOTBETCTBUM C
TpeboBaHUAMMU:

- HOPMATUBHbIX AOKYMEHTOB HA MPOEKTUPOBAHUE U CTPOUTENBCTBO NOA3EMHbIX KOMMYHUKALLNNA
COOTBETCTBYIOLLLEro BUAQ;

- TeXHWYECKMX YCNOBMIA Ha MPOKAaAbIBaemMble MOA3EMHbIE  KOMMYHWKAUWK, BblAAHHbIX
3KCM/IyaTUPYIOLLLEW OpraHu3aumnen;

- TEXHUYECKOro 3aaHnA Ha NPOeKTUpOBaHUe.

6.1.4 MNpoeKTbl N0A3eMHbIX KOMMYHUKaLMI A0KHbI pa3pabaTbiBaTbCs C y4ETOM:

- UH}KEHEPHO-Te0/I0rMYECKUX U TMAPOre0IOrMYECKUX YCIOBUIA;

- YPOBHS OTBETCTBEHHOCTM M FEOTEXHUYECKOM KaTeropum obbekTa;

- HeOBXOAMMOCTM LEeMOHTaXKa CTapbIX CTPOEHMUM, NOA3EMHbIX COOPYKEeHUN U PYyHOAAMEHTOB Ha
NaoLWaAKax CTPOUTENbCTBA;

- BO3MOXHOCTM aBapUMHbIX yTEUYEK N MOBPEKAEHMN NOA3EMHbIX KOMMYHUKaLUA;



- HEOBXOAMMOCTM BbIHOCA M NEPEeKNaLKN paHee NPOIOKEHHbIX NOA3EMHbIX KOMMYHUKALNIA;

- He06X0AMMOCTU NPOBEAEHMUA APXEOSIOFMYECKUX U3bICKAHWUIA;

- NepPCneKTUBHbIX MNAHOB PAa3BUTMA MOL3EMHOrO MPOCTPAHCTBA TEPPUTOPUM U CTPOMUTENLCTBA
06BEKTOB XKUANLLHOTO, KY/IbTYPHO-6bITOBOrO M MHOTO Ha3HaYeHwUs.

6.1.5 Pa3paboTka NpoeKTa A0/KHA BbINONHATLCA HA OCHOBAHMM UCXOAHOWN AOKYMEHTaUUMU:

- 0T4eTOB 06 MHKEHEPHbIX U3bICKAHUAX (MHKEHEPHO-TE0AE3UYECKUX, UHKEHEPHO-TEOIOTUYECKMX,
WHXXEeHEPHO-3KONOMMYECKNX);

- UHXXeHepHON LMdPOBO MOAENMN MECTHOCTU (NNaHa) C OTOBparkeHMemM NoA3EMHbIX M HAA3EMHbIX
COOpPYXKEeHUN;

- OTYETOB O TEXHUYECKOM 06CNel0BaHUM CYLLECTBYIOLMX COOPYKEHWNIN OKPYKatoLLel 3aCTPOKK B
30He BAUAHUA CTPOUTENLCTBA;

- pe3ynbTaToOB CTALLMOHAPHbIX HABAOAEHNI U MOHUTOPUHIA (NPU CTPOUTENLCTBE HA TEPPUTOPUAX C
NPOABAEHUAMMU ONACHbIX UHKEHEPHO-TE0IOrMYECKUX MPOLLECCOB);

- TEXHUYECKMX YC/IOBMI, BblAaHHbIX 3KCMAYyaTUPYHOLWEen opraHmsaumen;

- CNeumManbHbIX TEXHUYECKUX YCIOBUIN AN1A pa3paboTKM NPOEKTHOW AOKYMEHTALMMU (MPU HaNYMK).

6.1.6 WcxoaHble paHHble Ana paspaboTKM MNpoeKTa AO/MKHbl MPUMEHATLCA C YYEeTOM WMX
A0MYCTUMOrO CPOKa AaBHOCTU. Pe3ynbTaTbl MHXKEHEPHbIX U3bICKAaHWUIN U UHXeHepHON undpoBon mogenm
MECTHOCTM [0NYyCKaeTcs NPUMEHATb 6e3 aKTyasnmsaumm npu CPoKe AaBHOCTU MX BbINOAHEHWA, He
npesblatowem Tpex JneT. PesynbTaTbl TexHuMYeckoro ob6cnefoBaHWA COOPYKEHWM  AonycKaeTcs
NPUMEHATb MPU CPOKE [ABHOCTM BbINONHEHWA ob6CnefoBaHWA, He NPEeBbIWAOWEM Tpex NeT anas
COOPY!KEHUI KaTEropmum TEXHUYECKOro cocToAaHmA | (HopmanbHoe) unu Il (yaosneTsopuTenbHoe), U He
npesblwatowem 1,5 roga pans coopysKeHui Kateropum |ll (HeygosnetBoputenbHoe) uam IV
(npepaBapuitHOe UK aBapUnHOE).

MpumeyaHue - Kateropum TeXHUYECKOTO COCTOAHUA COOPYKEHMI NpuBeaeHbl B cooTBeTcTBUM C CIl
22.13330.

6.1.7 MNpoeKTupoBaHWe NOA3EMHbIX KOMMYHUKaLMI BKAOYaeT B ce6q 060CHOBaHHbIE pacyeTom
BbIOOp U onpeneneHue:

- NONOXKEHUSA B NAAHE U FNYOUHbI 3a10XKEHMA TPACC KOMMYHUKaLUMI;

- MaTepwuana, pasmepoB U APYrux NapameTPOB OCHOBHbIX M 3aLLUTHbIX KOHCTPYKLUUI (NpY Hannuymm)
KOMMYHUKaLMI;

- cnocoboB W TEXHONOrMM MPOXOLAKU W YCTPOMCTBA JIOKAJIbHbIX W JIMHENHbIX Y4acTKOB
KOMMYHWKaLNA;

- OrpaXK4aoWmX 1 yAEePKUBAIOLWMX KOHCTPYKLMI (Kpenu) OTKPbITbIX U 3aKPbITbIX BbIPabOTOK;

- AONYCTUMOCTM BANAHUA CTPOUTENLCTBA Ha OKPYXKAIOLLYIO 3aCTPOIKY;

- Mep 3alMTbl OKpY*KatoLen cpeabl U 3acTPOKK (Npu HeobxoauMoCTH);

- METOZ0B 1 MapamMeTPOB KOHTPOA KavyecTBa CTPOUTENbCTBA;

- METOZ0B 1 MapameTpPOB KOHTPOA NPU re0OTEXHUYECKOM MOHUTOPUHTE.

6.1.8 Bblbop Tpacc Noa3emHbIX KOMMYHUKaUMI AOKEH OCYLLECTBAATLCA C yYETOM:

- NN1aHOB NEpPCNeKTUBHONO Pa3BUTMUA FOPOLOB M APYTMX HAaCENEHHbIX MYHKTOB;

- WHXEeHEepPHO-TeONOMMYECKUX U TUAPOreosOrMYecKMX YCI0BUI CTpOUTENbCTBA (B TOM 4uucne
Hannuma cnewmdUYecKmX rpyHTOB M OMACHbIX re0I0rMYECKUX NPOLLECCOB);

- HebNaronpPUATHBIX CAaHUTAPHbIX 30H (KNaabuLa, CBaNKM, CKOTOMOTUIbHUKN);

- HEOBXOAMMOCTM COXPAHHOCTU OKPYXKAIOLWEN CPEeAbl U COOPYIKEHUI OKPYKAIOLLLEN 3aCTPOMKMY;

- ONYCTUMOCTU: NPOKNAZAKN KOMMYHMKaLMI N0 TEPPUTOPUN HACENEHHbIX MYHKTOB, MepeceyeHns ¢
CYLLECTBYIOLWMMM COOPYKEHUAMM (KOMMYHUKALMAMM APYIUX BWAOB), MNPOKAALKM COBMECTHO C
KOMMYHUKaUMAMM  OpYrMX BUAOB, MPOKNAAKM BHYTPU OOBEKTOB AeNCTBYOWEN WHPPACTPYKTYpbI
(ToHHenel, nepexonos 1 ap.);

- MWHWMaNbHO AO0MNYCTUMbIX PAcCTOSHWIA MO BEPTMKAAM W TOPU3OHTAAM OT ocu (B cCBeTy)
NPOEKTUPYEMbIX KOMMYHUKALNI 00 paHee BO3BEAEHHbIX COOPYKEHUN;

- MMHMMANbHO JONYCTUMbIX PaLNyCOB NOBOPOTA TPACChl NPOEKTUPYEMbIX KOMMYHUKALMUNA.

6.1.9 PacyeTbl KOHCTPYKUWUI, PyHAAMEHTOB M OCHOBAHMN MOA3EMHbIX KOMMYHWKAUMNA LOKHbI
BbINOJIHATLCA C MPUMEHEHMEM PACHETHbIX 3HAYEHUI XapPaKTEPUCTUK MATEPUANOB U FTPYHTOB.

6.1.10 MMpu nNpPOEKTUPOBaAHMWU Cc/eayeT Y4YUTbIBaTb CTPOUTENbHble pPaboTbl M BblPaboTKy,



BbIMO/IHAEMbIE KaK 3aKpbITbiM, TaK M OTKPbITbIM CMOCOOOM, a TaK¥Ke cneumasibHble reoTeXHUYecKue
paboTbl.

6.1.11 Mpwn NPOEKTUPOBaHUM cneayeT YYUTbIBAaTb HE TONbKO BAUAHUE CTPOUTENLCTBA NOA3EMHbIX
KOMMYHMKaUMI Ha OKPY)KaloLLYtO 3aCTPOMKY, HO TaKXKe BO3MOXHOE B/IMAHME HA HUX OKpYKatoLlLeit
3aCTPOMKM M TOPOACKOM MHOPACTPYKTYPbI.

6.1.12 MNpu NPOEKTUPOBaAHUM ClenyeT y4MTbIBaTb HArpysKM U BO3AEWUCTBUSA, BO3HWMKAtOLLME MNpPU
YCTPOMCTBE M 3KCMJ/yaTauMn MOA3EMHbIX KOMMYHMKAUWUM, a TaKKe Mpu WU3roTOBJEHWUWU, XPAHEHUU WU
nepeBO3Ke UX OTAE/bHbIX 3/IEMEHTOB U KOHCTPYKLMIA.

JonmKHbl OblTb PacCMOTPEHbl BCE pacyeTHble CUTyauuMuM M UX CLEeHapuu Kak gas craguu
CTPOUTENbCTBA, TaK M 4AA CTaAUM IKCNAyaTaLUM NOA3EeMHbIX KOMMYHUKAUMN. s Kaxpol pacyeTHoM
cMTyaummnm Heobxoaumo npoBepATb, YTOOblI HE HAcTymaso HM OAHO M3 NpefesbHbiX COCTOSHWUN, B
cootBetcTBmM ¢ TOCT 27751, CIM 22.13330 1 HacToALWMM CBOAOM MpaBu.

6.1.13 NpoeKTHble pelleHns A0MKHbI obecrneynmBaTb MPOYHOCTb, YCTOMUYMBOCTb, NMPUIOAHOCTb K
3KCMnAyaTauMmM W AOATOBEYHOCTb KOHCTPYKTUBHbIX 3/1EMEHTOB  KOMMYHWMKAUWUI, YCTOMYMBOCTb U
HaJEeXHOCTb OCHOBaHMWI, 6€30MacHOCTb BbINOJHEHWUA CTPOUTENBHLIX PAaboT, HOPMAsbHble YCNOBMUA
3KCNyaTauMmn OKpYXKalLen 3acTPOMKM M OTCYTCTBME BpPEAHbIX BO34ENCTBUI Ha Fe0JIOTMYECKY W
rMApPOreonorMyeckyto cpeabl.

6.1.14 Npu NPOEKTUPOBAHUM NOA3EMHbIX KOMMYHUKALMA U X OCHOBAHWI HEOOXOANMMO NPOBEPATL
cnepyowme rpynnbl NpeaenbHbIX COCTOAHUMA:

- nepBasA rpynna npeaefibHbIX COCTOAHUM - COCTOAHMUA, OOCTUXKEHWEe KOTOpbIX BeAeT K noTtepe
HecyLel cnoCOBHOCTU KOHCTPYKLMIA MM OCHOBAHWUN, K HEBO3MOXKHOCTW KCNIyaTaummn COOPYKeEHUS;

- BTOpaA rpynna npeaesibHbIX COCTOAHUM - COCTOAHWA, NMPU AOCTUMNKEHUW KOTOPbIX HapyLUAeTcs
HOpMabHaA SKCNAyaTauma NOA3EMHbIX KOMMYHMKaLLMI, ncHepnbliBaeTCA pecypc UX A0/ITOBEYHOCTY.

6.1.15 na noa3eMHbIX KOMMYHUKaUMI U UX OCHOBaHUI K MepBo rpynne npesefibHbiX COCTOAHNU
cnepyet OTHOCUTb:

- NOTEPIo YCTOMUYMBOCTM AN paBHOBECUA (BCNAbITUE U AP.) KOMMYHUKaLMIA UAN OCHOBAHUN;

- paspyweHue nboro xapaktepa (Hanpumep, NAaCTUYECKOE, XPYMNKOe, YCTaAOCTHOE)
KOMMYHUKaLUMIA UM UX KOHCTPYKTUBHbBIX 3/IEMEHTOB;

- ABNI€HUSA, NPU KOTOPbIX BO3HMKAET HEOBXOAMMOCTb NpeKpaLLeHMaA IKChAyaTaLmMm KOMMYHUKALNIA
(paspylueHne nnmn upesmepHble gedbopmaLm OCHOBaHUIA).

K nepBsoli rpynne npegenbHbIX COCTOAHUI OTHOCATCA TaKXKe aBapuiHble NpesesibHble COCTOSHUA -
crneundmryeckme npeaesnbHble COCTosHUS, oTHeceHHble TOCT 27751 K ocobbiMm npeaeibHbIM COCTOAHUAM.

6.1.16 1na noa3eMHbIX KOMMYHMKAUUIA U X OCHOBAHUI KO BTOPOM rpynmne npeaeibHbIX COCTOAHUM
cnefyet OTHOCUTD:

- OOCTUXKeHMe npeaesibHbiX aedbopMaunii KOHCTPYKLUMIM MNOA3EMHbIX KOMMYHUKAUUNA WMAN KX
OCHOBaHWN, YCTaHaB/NMBAEMbIX WCXOAA W3 TEXHONOTMYECKUX, KOHCTPYKTUBHbLIX WAM  3ICTETUKO-
NMCUXOJIOTMYECKNX TpeboBaHUIA;

- JOCTUXKEHME NpeaesibHblX YpoBHEN KonebaHuii KOHCTPYKUMIA MAM OCHOBAHWW, BbI3blBAOLWMX
BpeaHble ANA 340p0BbA Atofer GU3MONOrMYeckue BO3LENCTBMA M HEraTUBHble BO3AENCTBMA ANA
060pyA0BaHUA, KOHCTPYKLMIA U OCHOBaHWIA;

- obpasoBaHMe TpelMH, He HapyLWaloWmMX HOPMANbHYIO 3KCMAyaTaLMlo KOMMYHUKAUMK, wan
OOCTUKEHME Npeae/ibHON WUPUHbI PaCKPbITUA TPELLWH;

- LOCTUXKEHME NpesesibHbIX fedopMaLLmii AN NpeseNibHbIX COCTOAHWUIA COOPYKEHWUI OKpYHKatoLwen
3aCTPOMKM, PACNONIOKEHHbIX B 30HE BAUAHUA CTPOUTENBCTBA;

- Apyrve ABAEHMA, MNPWU KOTOPbIX BO3HMKAeT Heo6XOAMMOCTb OrpaHUYEHUA BO BPEMEHM
3KcnyaTauuMm KOMMYHUKAUMI U3-32 HEMNPUEMNEMOTO CHUMKEHWMA UX SKCMAyaTaUMOHHbIX KAuecTB WM
pacyeTHOro CPOKa CAyKbbl.

6.1.17 Pacyet no npeae/ibHbiM COCTOSHUAM A0JIKEH 3aK/1H04aTbCA B MPOBEPKE TOr0, YTOObI HU OA4HO
M3 npefenbHbiX COCTOAHWUM, yKasaHHbIX B 6.1.15 1 6.1.16 He ObIIO AOCTUTHYTO MPU BCEX MPOEKTHbIX
CUTYaLMAX U UX CLEHApUAX.

6.1.18 PacyeT KOHCTPYKUMA W OCHOBAHUW MNOA3EMHbIX KOMMYHWKAUWI MO npeaesibHbIM
COCTOAHMAM LOJIKEH BbINOIHATLCA B COOTBETCTBMM € TpeboBaHuAamM FOCT 27751, feNcTBYOLWMUX HOPM U
NpaBua Ha MNPOEKTUPOBAHWE NOA3EMHbIX KOMMYHUKALWUK, OCHOBaHMIA W dyHaameHToB (6.1.1)
COOTBETCTBYHOLLENO BUAA U YA0BNETBOPATL TPE6OBaHMAM HACTOALLErO CBOAA NPaBuUI.



6.1.19 CTpouTenbCcTBO NOA3EMHbIX KOMMYHUKALMIN OTKPbITbIM CNOCOBOM A0/1KHO BbIMNOAHATLCA,
KaK npasunio, 6e3 ¢pyHAAMEHTOB (C pasmMelLeHMeM KOMMYHUKaLMI B 3aLUTHbIX KOHCTPYKUMAX nbo B
rpyHTe 6€3 3aLlUTHBIX KOHCTPYKUNI). Mpn CTPOUTENBCTBE NOA3EMHbBIX KOMMYHUKaLMI B cneudruyeckmx
FPYHTax MAM 0CObbIX YCAOBUAX, NPU COOTBETCTBYIOLLEM pacyeTHOM 06O0CHOBaHWK, A[OMycKaeTca
NPUMEHATb CBaWHbIE MW NEHTOYHble PyHAAMEHTbI. MpK cTpouTenbcTBe B CNabbix BOLOHACHIWEHHbIX
FPYHTax [OMYCKAeTCcA BbIMONHEHWE MNOJAHOW WMAM YaCTUYHOW 3ameHbl €1aboro rpyHTa B OCHOBaHMUM
NoA3eMHOM KOMMYHMKaLMK.

6.1.20 Ona obecneyeHua TpeboBaHMI NO AONTOBEYHOCTM B NPOEKTE CAefyeT OLeHMBaTb BAUSAHME
YC/IOBUIA OKpY:KatoLwen cpenbl Ha 4OATOBEYHOCTb MaTepManos 1 NpeaycMaTpmBaThb 3aWmTy am noabop
MaTepuanoB C COOTBETCTBYOLWMMM cBOMCTBamU. ObecneyeHne TpeboBaHUI MO AONTOBEYHOCTU CcneayeT
BbINOAHATL B cooTBeTcTBMM ¢ CI128.13330.

6.1.21 lpu nNpoeKTUpOoBaHMUWU caedyeT pacCMaTpMBaTb NpenesibHble COCTOAHUA WU pacyeTHble
CMTyauuKn, COOTBETCTBYIOLLME MEPBOM M BTOPOWM rpymnnam npenesbHblX COCTOAHWIM MNOA3EMHbIX
KOMMYHUKaLMA M MX OCHOBAHWI, KakK B Mepuos, CTPOMTENbCTBA, TaK M B Mepuog, 3KCNayaTauuu
KOMMYHWKaLWA.

6.1.22 MNpoeKTHble pelleHna NoA3EeMHbIX KOMMYHUKAUMIA B Mepuog MX 3KChayaTaunuu O0MXKHbI
obecneynBaTb BbIMNOSHEHME CAeAYOWMNX TPeOOBaHUIA:

- HA4EXHOCTb M A0/ITOBEYHOCTb B MEPMOS, PacyeTHOrO CPOKA CNyXKObl;

- 3aLUUTY BHYTPEHHEro 06beMa NOA3EMHbIX KOMMYHMKaUMI OT NOCTYNAEHMA NOA3EMHbIX BOJ;

- 3aLUUTY KOHCTPYKLMI NOA3EMHbIX KOMMYHUKALMIA OT arpecCMBHOIO BO34,eNCTBUA NOA3EMHbIX BOZ,
W FPYHTOB, a TaK¥Ke OT BO34,eNCTBUI DNYKAAOLMX TOKOB;

- cobnofeHNe TEPMOBNAKHOCTHOTO PEKMMA B KaHaNaX, KOIEKTOPAX U TOHHENNAX B COOTBETCTBUM
C 3KCNyaTauMOHHbIMM TpebOBaHMAMMY;

- AO/ITOBEYHOCTb U PEMOHTOMNPUrOAHOCTb CPEeACTB 3alLUTbl OT NOA3EMHbIX BOJ, B TeYeHUe Bcero
CPOKa 3KcnyaTaumm noa3emMHOM KOMMYHUKaLUW;

- MUIHUMaNIbHOE HEraTUBHOE BO3AEMCTBUE HA OKPYKALOLLLYIO 3aCTPOWKY;

- COOTBETCTBUE TPeboBaHMAM NOXKAPHOW H€30MacCHOCTH;

- COOTBETCTBME CAHMUTAPHbIM U1 3KOAOTMYECKUM HOPMaM.

6.1.23 s 3aWmTbl NOA3EMHbIX KOMMYHUKAUMIA OT NOA3EMHbIX BOA B NMepuos X 3KCNayaTauuu
OONYyCKaeTca NPUMEHATb cnegytolme cnocobbl 3amTbl:

- TMAPON30NALNOHHbIE MOKPLITUA U MaTepuanbl;

- KOHCTPYKLWUKN U3 BOOHENPOHMLL@eMoro 6eToHa;

- ApeHaXHble YCTPONCTBA U MEPONPUATUA, NO3BONAIOWME CHUXKATL YPOBEHb NOA3EMHbIX BOZA Ha
npuaeratroLLen TEPPUTOPUM MAN BbINONHATL NEPExXBaT NOA3EMHbIX BOA, HENOCPEACTBEHHO Ha KOHType
NnoA3eMHON KOMMYHUKaUUK.

MpumeyaHue - NMpu HeEOBXOAMMOCTM AOMNYCKAETCA NPUMEHATL KOMBUHALMIO YKa3aHHbIX cnocobos
3aLUTBI.

6.2. Harpysku 1 BO34eiCTBMA, yYNTbIBAaEMbIE B pacyeTax

6.2.1 Harpysku n BO3AENCTBUA, UX COYETAHMUA, YYUTbIBAEMbIE MPU MPOEKTUPOBAHUN NOA3EMHbIX
KOMMYHUKaUMA M UX OCHOBAHUI, COOPY)KAEMbIX 3aKPbITbIM W OTKPbITbIM CNocobamu, [AOJXKHbI
YCTaHaB/AMBATbCA pacyeToM, KaK MpaBWAO, UCXOAA W3 PaCcCMOTPEHMA COBMECTHOW paboThbl
NPOEKTUPYEMOM MOA3EMHON KOMMYHUKaLMU, COOPYKEHUN OKPYKaloLen 3aCTPOMKM M OCHOBAHMA C
YY4ETOM BO3MOMKHOIO UX U3MEHEHWS HA PA3/IMYHbIX CTagMAX BO3BEAEHMA U SKCMyaTaLMM COOPYHKEHUS.

HarpysKkun Ha ocHoBaHWe AoMNycKaeTca onpegenaTb 6e3 yyeta ux nepepacnpeseneHuns nog3emHon
KOMMYHUKaumel (6e3 yyeTa »KecTKoCcTU Nog3eMHON KOMMYHUKALNK):

- NpW NpoBepKe notepun 0bLein ycToMuMBOCTM MaccnBa rpyHTa OCHOBAHWSA COBMECTHO C NOA3EMHOM
KOMMYHUWKaumei;

- pacyeTe OCHOBAHMIM NOA3EMHbIX KOMMYHWKAUMI 1-11 reoTeXHUYECKOW KaTeropumu;

- pacyeTe cpeaHMX 0CaZloK OCHOBAHWUI NOA3EMHbIX KOMMYHUKAUUIA;

- pacyeTe OCHOBaHMWI NOA3EeMHbIX KOMMYHUKaLMI, B pe3y/ibTaTe KOTOPOro NPOBEPAETCA yC/0BME
CaMOTEYHOCTU KOMMYHUKaLNIA;

- pacyeTe OCHOBaHWI MNOA3EMHbIX KOMMYHUKALWK, B pe3ynbTaTe KOTOPOro npoBepsAeTca
repmMeTMYHOCTb HePaBHOMPOYHbIX CTbIKOBbIX COEAUHEHUIA MeXAy 31eMeHTaMu CO0PHbIX KOHCTPYKLNIA



KOMMYHWKaLWA.

Bce pacyeTbl MNog3emMHbIX KOMMYHMKALWMM [ONXHbI MPOBOAWUTLCA Ha pacyeTHble 3HavyeHuA
Harpy3oK, KOTOpble OnpeaenAlT YMHOXEHMEM HOPMaTUBHbIX 3HAYEHMMA HA COOTBETCTBYIOLLUN
K03 OUUMEHT HaZEeKHOCTM MO HarpyskKe.

Harpyskn M BO3AeNCTBMA Ha OCHOBaHME, MOA3EMHYIO KOMMYHWKALMIO WAW ee OTAe/bHble
KOHCTPYKTUBHbIE 3/IeMEHTbI, KOIPOULUMEHTbI HaJEXKHOCTU MO HarpysKe, a TakKe BO3MOXKHble coYeTaHuA
HarpysoKk n KoadouUMEHTbl COYETaHUN A0NKHbI MPUHUMATLCS cornacHo TpebosaHmam CI 20.13330, a
TaKKe HOPMATMBHbIX AOKYMEHTOB Ha MPOEKTUPOBAHME MNOA3EMHbIX KOMMYHUKAUMI, OCHOBAHWUWA WU
byHAAMEHTOB COOTBETCTBYHOLLMX BUAOB.

Mpn pacyeTe OCHOBAaHMUI MOA3EMHbIX KOMMYHUKAUMN KO3PPULMEHT HAZEKHOCTU NO Harpyske
NPUHUMALOT:

- Mo nepBoOl rpynne npefenbHbiX cocToaHMi - no CM 20.13330, a TaKkXe HOpPM M MpaBua Ha
NPOEKTUPOBAHME NOA3EMHbBIX KOMMYHMKALMIN, OCHOBAHWUIN N GYHOAMEHTOB COOTBETCTBYIOLLMX BULOB;

- NO BTOPOM rpynne npeaenbHbIX COCTOAHWUI - paBHbIM eAMHULLE, ECM B HOPMATUBHbIX OKYMEHTAX
Ha MPOEKTUPOBAHWE MOA3EMHbIX KOMMYHUKALMIA COOTBETCTBYIOLWMX BUAOB HE YCTAaHOB/EHbI Apyrue
3HaYeHus.

6.2.2 Mpwu onpeaeneHnn Harpy3oK 1 BO3A4eNCTBUIM Ha OCHOBaHWE M NOA3EMHblE KOMMYHUKaLUUK K
NMOCTOAHHbIM Harpy3Kkam v BO34eNCTBUAM CAeyeT OTHOCUTD:

- BEC KOHCTPYKLMIA NOA3EMHbIX KOMMYHUKALLNI;

- BEC FPyHTa HacbInewn 1 3acbInok;

- BEC COOPYXEHNM, HAXOAALLMXCA B 30HE UX BO3AENCTBMA Ha NOA3EMHYI0O KOMMYHUKALMUIO;

- laB/IeHMeE TPYHTa U HaNpPAXKeHMA B OCHOBAHUWN B LONTOBPEMEHHbIX CUTYyaLUAX;

- flaB/ieHMe NoA3eMHbIX BOA U GUAbTPALNOHHbIE CUbI NPU YCTAHOBUBLUEMCA PEXUME;

- BO34eNcTBME NPeaBapPUTENbHOMO HaMNPAXEHUA MNOA3EMHON KOMMYHMKauuu (ynpyrun msrnb
Tpybonposoga v ap.).

6.2.3 MNpwu onpeseneHnn HarpysoK 1 BO3AeNCTBUIA Ha OCHOBAHME M NOA3EMHbIE KOMMYHUKALMK K
BPEMEHHbIM A/IUTENIbHBIM HAarpy3Kam v BO34ENCTBUAM CaefyeT OTHOCUTb:

- BEC CTaumoHapHoro obopyoBaHus;

- JaBNEHMeE TPYHTA N HanpAXeHMA B OCHOBAHUM B KPAaTKOBPEMEHHbIX CUTyaLMAX;

- CHATUE Harpy3Ku Npu BbleMKe FPyHTa;

- [aBfeHue MnoA3eMHblX Bog U PUABTPALMOHHBIE CWU/IbI MPU HEYCTAHOBMBLUEMCA PEXUME,
n3bbITOYHbIE NOPOBbIE AABNEHUSA;

- lAaB/IEHME XXNAKOCTEN M ra30B BHYTPU NOA3EMHbBIX KOMMYHUKALUMIA;

- AAnTeNbHble BUOpaLMOHHbIe BO34eNCTBUA OT 060pya0BaHUS M TPAHCMNOPTa;

- Harpy3Ku1 OT CKNaAMpPYEMbIX HA NOBEPXHOCTU FPYHTA MATEPUANOB;

- TeMnepaTypHble BO3AENCTBMA B MEPMOS, SKCNAyaTauumM OT TPAHCNOPTUPYEMbIX MO NOA3EMHbLIM
KOMMYHUKaLMAM XULKOCTEN 1 ra30B.;

- Harpy3Ku n Bo3aencTBUSA 06yCNOBEHHbIE BAAXKHOCTBIO, MON3Y4YeCTbiO U YCaAKON MaTepuanos;

- CUNIbl MOPO3HOTO Ny4YeHus;

- AedopmaummM OCHOBAHMA MOA3EMHbIX KOMMYHWKAUWIA, BbI3BaHHble YCTPOWCTBOM OTKPbITbIX
(TpaHLwWen 1 KOTNI0BAHOB) M 3aKPbLITHIX (LLUTOBOM MPOXOAKN, MMKPOTOHHENIMPOBAHUA U ApP.) BbIPAabOTOK;

- UBMEHEHMA OTMETOK NOBEPXHOCTM 3eM/IN (Hacbinen 1 4p.) n YpPOBHA NOA3EMHbIX BO;

- AedopmaL MM OCHOBAHMA NOA3EMHbIX KOMMYHWKaLMIA, BbI3BAaHHbIE YXYALWEHUEM CBOMCTB rPyHTa
M He COMpPOBOXAAMLWMECA KOPEHHbIM W3MEHEHMEM CTPYKTYPbl TFPYyHTa, a TaKXKe OTTauBaHMEM
BEYHOMEP3/bIX TPYHTOB;

- HEeraTMBHOE TpeHue u 4p.

Mpu onpeaeneHnM HarpysoKk M BO3AENCTBMIA HA OCHOBAHWE W MOA3EMHblE KOMMYHWMKaLMK K
BPeMeHHbIM KPAaTKOBPEMEHHbIM Harpy3Kam 1 BO34ENCTBMAM CleayeT OTHOCUTD:

- HarpysKu OT TPAHCNOPTHbIX U NOA4BEMHO-TPAHCMNOPTHbIX CPEACTB;

- Harpy3sKu 1 BO34eNCTBUSA, BO3HUKAIOLWME NPU UCMbITAHUM NOA3EMHbIX KOMMYHUKauuii (gasneHme
rMApPaBAVYECcKOro yaapa v ap.);

- TEXHOJ/IOTMYECKME BO3AEWCTBUA MPU BbINOJHEHUM CTPOUTENbHBLIX PaboT (JaB/eHUe LUTOBbLIX
OOMKpPaTOB, AaB/ieHMe pacTBOpPa NPW LieMeHTaLuK, U3BeYEHME LWNYHTa, NpUrpys 3abos u ap.);

- TemnepaTypHO-KAMMaTUYECKME BO3AENCTBMA B NEPMOL CTPOUTENBLCTBA U 4.



Mpu onpeaeneHUMU Harpysok M BO3AENCTBMIA Ha OCHOBaHME W MOA3EMHblIE KOMMYHUKaUMKU K
BPEMEHHbIM 0COBbIM Harpy3Kam M BO34EeNCTBUAM CleayeT OTHOCUTD:

- HarpysKku, obycnoBAEHHbIE ONACHbIMW re0N0TMYECKMMM NPOLECCaMMU;

- BO34eNcTBuA, 06ycnoBieHHble AePOPMALMAMM OCHOBAHWMA MOA3EMHbIX KOMMYHWKaUMn M
COMPOBOXKAAMOLLMECA KOPEHHBIM U3MEHEHUEM CTPYKTYPbI TPYHTa;

- KpaTKOBpeMeHHble BUHBpaUMOHHbIE BO34eNCTBMSA OT 060pyA0BaHUA U TPAHCMNOPTA;

- B3pbIBHbIEe BO34ENCTBUSA;

- HarpysKku, obyc/0BNEHHbIE NOXKaAPOM;

- Harpy3Ku, Bbi3BaHHbIE PE3KMM HapyLIEHMEM NPOLLECCa TPAHCMOPTUPOBAHMSA KUAKOCTEN 1 ra308 B
NoA3EMHbIX KOMMYHUKaLMSAX.

MprmeyaHue - B 3aBUCMMOCTM OT PacCMaTPMBAEMOrO NPeae/ibHOr0 COCTOAHMA, @ TaKXKe NMPOEKTHOM
cuTyaumm (00AroBpeMEeHHOM UM KPaTKOBPEMEHHOW) HEeKOTopble BpemMeHHble AJINTE/IbHbIE Harpysku
MOryT BbITb OTHECEHbI K KPaTKOBPEMEHHbIM Y Ha06OpPOT.

6.3. OcHoBHble TpeboBaHMA K pacyeTy OCHOBaHUM

6.3.1 [poeKTUpOBaHME OCHOBAHWI MNOA3EMHbIX KOMMYHUKAUWMA [OMKHO BbINOJIHATLCA B
cooTBeTcTBMM ¢ TpebosaHMAmM CIM 20.13330, CM 21.13330, CM 22.13330, CN 24.13330, CN 25.13330, CN
31.13330, CMN 32.13330, CN 33.13330, CN 35.13330, CN 36.13330 1 yaosnetBopATb TpeboBaHUAM
HacToALlLero ceBoAa Npasu.

MpoeKTMpoBaHMe OCHOBAHUI MOA3EMHbIX KOMMYHWKALMKA, CTpoAWMXCA Ha (B) cneumduyeckmx
rPyHTax 1 B 0cobbix yCNOBUAX, CAeayeT BbINOAHATL C ydeToM TpeboBaHui pasgena 6 CM 22.13330.2011.

6.3.2 NpoeKTMpoBaHNE OCHOBAHWI NOA3EMHbIX KOMMYHUKaUMI BKAtOYaeT B ceba 060CHOBaHHbIN
pacyeTom BblbOp:

- TMMNa OCHOBAHMA (€CTECTBEHHOE MU UCKYCCTBEHHOE);

- TWNa, KOHCTPYKUWMW, MaTepuana, pasmepoB U TIyOUHbI 3anoXKeHua ¢yHAameHTOB (ecau
noAsemMHas KOMMYHUKaUMA CTPOUTCA Ha pyHOAMeEHTaxX);

- MeponpuATUiA, yKasaHHbix B CM 22.13330, npuMeHAeMmbIX ANA CHUXKeHUa aedbopmaunii
OCHOBAHWM NPOEKTUPYEMbIX NOA3EMHbIX KOMMYHUKaLMI (Npn HeobXxo4MMoCTH);

- MeponpuATUi, YKasaHHbIX B 6.5, npumeHaemblXx [As8 CHUXKeHMA gedopmaumii OCHOBAHMWIA
COOPYKEHUI OKPYKatoLLLE 3aCTPOMKM (Npn HeobxoaMMoCTH).

6.3.3 OcHOBaHWS NPOEKTUPYEMbIX MOA3EMHbIX KOMMYHWKALUMIA pPaccyMTbiBAlOT MO Hecylein
CNOCOBHOCTU: B MHOTOJIETHEMEP3/bIX (Mep3/blX) rpyHTax - B CAy4vasx, yKasaHHbIX B nyHKTe 7.1.3 CM
25.13330.2012; B Hemep3bIX FPYHTaX - B CAy4YanAx, YKasaHHbIX B nyHKTe 5.1.3 Cl 22.13330.2011.

OCHOBaHWA MPOEKTUPYEMbIX MOA3EMHbIX KOMMYHMKALMIN paccyMTbiBaloT No gedopmaumam: B
MHOTro/IeTHEMEP3/bIX (MepP3/bIX) rpyHTax - B CAy4Yasx, YKasaHHbIX B NyHKTe 7.1.3 CMN 25.13330.2012; B
Hemep3/ibIX TPYHTAX - BO BCEX CNYYaAX, KpPOMe yKa3aHHbIX B 6.3.4 - 6.3.6.

6.3.4 Pacuet no gedopmaLmsim OCHOBaHUM NOA3EMHbIX KOMMYHUKALUMI, CTPOALLMXCA B HEMEP3/bIX
rPYHTAX OTKPbITbIM COCOHOM, YCTPanBaEMBbIX B FPYHTE WM Ha NEHTOYHbIX PyHAAMEHTaX, AOMNYCKaeTcs He
BbINONHATL B CAy4ae, ecnu:

- OCHOBaHME MOA3eMHbIX KOMMYHWKALMIA CAOXKEHO CKanbHbIMKU WKW cnabogedopmupyembimn
AnCnepcHbIMU rpyHTamm (Moaynb aedopmaumnm 6onbe 50 MMa no knaccudumrkaumnm FOCT 25100);

- cpegHee paBneHue Nofd MOA3eMHbIMU KOMMYHMKAUMAMK (MPU YCTPOMCTBE B FPYHTE) UAM UX
NIeHTOYHbIMM  PyHOAMEHTAMM He TMpeBbiWaeT pPacyeTHOro COMPOTUBAEHUA TPYHTOB OCHOBAHMUA
(noapasaen 5.6 CM 22.13330.2011), oTcyTCTBYHOT CNELMPUYECKME TPYHTbI B OCHOBaHMM, OCOObIE HarpysKu
W BO34,ENCTBMA, ONACHbIE Fe0/I0rMYeCcKMe NPOLLECCHI, @ TaKXKe BbIMOAHAETCA O4HO U3 Cey oW MX YC0BUIA:

- CTeMNeHb WM3MEHYMBOCTM CHMMAEMOCTM OCHOBAHMA MeHblle npeaenbHon (nyHKT 5.6.49 CIN
22.13330.2011), 4ONONHUTENbHbIE HAarpy3KM HaseMHOW NOBEPXHOCTU OTCYTCTBYIOT,

- MHXEHepHO-reo/siorMyeckmMe YyCcnoBuA MNJOWAAKM CTPOUTENbCTBA COOTBETCTBYIOT obnactu
NPUMEHEHNA TUNOBOTO NPOEKTA,

- B OCHOBAHMM NOA3EMHbIX KOMMYHWKALUMIA OTCYTCTBYIOT O4E€Hb CUBHO U CUABHO Aedopmupyemble
aucnepcHble rpyHTbl (Moaynb aedopmaumm meHee 10 MlMa cornacHo kKnaccudukaumm FOCT 25100), npu
YCNOBMM OTCYTCTBUA HArpy3okK Ha NOBEPXHOCTU 3eMAu (OTCbIMKa FpyHTa U 4p.).

6.3.5 Pacuet no gedopmaumsm OCHOBaHWUM NOA3EMHbIX KOMMYHUKALMIA, CTPOALLMXCA B HEMEP3/bIX
FPYHTaX OTKPbITbIM CNOCOHBOM, yCTPaMBAEMbIX Ha CBaliHbIX GyHAAMEHTAX, AOMNYCKAETCA HE BbINMOHATD,



€C/I1 B KayecTse CBali NPUMEHALIOTCA CBAN-CTOMKMN.

6.3.6 Pacuet no gedopmaumam OCHOBaAHMUIN NOA3EMHbBIX KOMMYHUKALMIA, CTPOALLMXCA B HEMEP3/bIX
FPYHTaxX 3aKpbiTbiM CMOCOOOM, AOMYCKAaeTCs He BbIMOJHATb, 3@ WCKAOYEHMEM C/ly4aeB, KOrga WX
YCTPOWCTBO BbINOMHAETCA B OYEHb CUMJbHO U CUIbHO AedopMUpPYyeMbIX OUCNEPCHBIX FPYHTax (Moaynb
aepopmaumm meHee 10 MMa cornacHo KnaccuduKkaumm [OCT 25100), a TaKKe OTCYTCTBYHOT
cneundmyeckune rpyHTbl (CM 22.13330).

6.3.7 PacueT ocHOBaHMI NOA3EeMHbIX KOMMYHUKaUui no aedopmaLmam 3aKA04HaeTca B NPoBepKe
ycnoBus

s<=s5, (6.1)

roe s - COBMeCTHas pacyeTHas (nporHosHas) pgedopmauma OCHOBaHMA UM MOA3EMHOM
KOMMYHUKaLMK;

Sy - NpeAesibHoe 3HaYeHMe CoBMecTHOW aedopmaLMn OCHOBAHUA U NOA3EMHOM KOMMYHUKALUMK,
yCTaHaB/IMBaemMoe B COOTBETCTBMMU C 6.3.8.

CoBmecTHaa aedpopmauma OCHOBAHMA M MOA3EMHON KOMMYHMKALUM MOXKET XapaKTepu3oBaTbCA
cneaylowmMmmM nokasaTenssmu: abcoNtoTHbIMU BEPTUKA/IbHbIMU (FOPU30HTaIbHbIMK) NepemMeLLeHUAMU,
OTHOCUTENbHOW Pa3HOCTbIO BEPTUKa/bHbIX (FOPU3OHTaNbHbIX) NEepemelleHUin, PaauycoMm KPWUBU3HbI
(kpuBM3HON).

MpumeyaHua

1 [dna onpegeneHMa COBMECTHOW pacyeTHOM pgedopmaumm OCHOBAHMA UM NOA3EMHOM
KOMMYHWKaLMKN S MOTYT MPUMEHATLCA aHa/IMTUYECKME, YACAEHHbIE U ApYyrMe MeToabl.

2 B HeobxogumbIx cnyyaax ons onpeneneHns COBMECTHOW pacyeTHoW aedopmaumm C y4eTom
ONVTENBHOCTM MPOLLECCOB M MPOTrHO3a BPEMEHW KOHCONMAAUMW OCHOBAHWA C/lefyeT PaccyMTbiBaTb
aedpopmaLMm 0CHOBaHMA BO BPEMEHU C Y4ETOM NepPBUYHON M BTOPUYHOM KOHCONMAALMN.

3 Mpw pacuyeTe ocHOBaHWUA No gedopmaLmam HEOBXOAMMO YYMTbIBAaTb BOSMOMKHOCTb MU3MEHEHUSA
KaK pacyeTHblX, TaK W npeaesibHblX 3HayeHU pedopmaLmMii OCHOBAHMA 33 CYET MNPUMEHEHUA
KOHCTPYKTUBHbBIX MV FeOTEXHUYECKUX MEPOMNPUATUNIA.

6.3.8 NpeaenbHble 3HaYEHUA COBMECTHOMN aedopMaLii OCHOBAHMA U NOA3EMHON KOMMYHUKaLUK
OO0J/IKHbI YCTaHaB/IMBATbLCA UCXOAA U3 HEOBXO4MMOCTM COBNOAEHNA YCNOBUSA HEHACTYNIEHUSA HU O4HOTO
U3 NpeaenbHbIX COCTOSHWUN, YKa3aHHbIX B 6.1.15 1 6.1.16 npu BceX MPOEKTHbIX CUTYaLMAX U CLLEHAPUSAX.

MpeaenbHble 3HA4YeHUss COBMECTHOM aedopmauym OCHOBaAHMA M MNOA3EMHOM KOMMYHMKaUUK
cnegyet MNPUHMMaTb COMAaCHO  AENCTBYIOWMM HOPMam Ha MPOEKTUPOBAHME  KOMMYHMKALMMN
COOTBETCTBYIOLLErO BUAA M TpeboBaHMAM HAcTOALLEro CBOAA NpPaBuIl.

Ona noasemMHbIX KOMMYHUKAUMNA, npeaesibHble 3HaYeHMA COBMECTHbIX Aedopmaumii KOTopbiX B
HOpPMax OTCYTCTBYIOT, MPOBEPKY AOMYCTUMOCTM COBMECTHbIX Aedopmaumii HeobxoaMMo BbIMOJHATL
NyTeM pacyeToB NoA3eMHbIX KOMMYHUKaUWUIA MO NpeaesibHbIM COCTOAHMAM C yYyeTom TpeboBaHuii TOCT
27751, HOpMm Ha NPOEKTUPOBAHNE KOMMYHMKaLLMIA COOTBETCTBYIOLLENO BUAA M HACTOALLLErO CBOAA NPaBuII.

6.3.9 MNpeaenbHble COCTOAHUA NOA3EMHbIX KOMMYHUKaUWIA, Tpebyloline NOBEPOYHbIX PacyeTos,
O0/KHbI BbIBMPATbCA C y4eToM Tabauubl 6.1, Ha3HaYeHUs, NPUHLMNA TPAHCNOPTMPOBaHMA, MaTepuana u
XapaKTepa CTbIKOBbIX COeAMHEHU NOA3EMHbIX KOMMYHUKALMNA.



YcnoBusa, Npu KOTopbIX TPebyoTcA NOBEPOYHbIE PacyeThl
NoA3eMHbIX KOMMYHMKaLMIA NO NpeseNbHbIM COCTOAHUAM

Buna nosepoyHoro pacyera

Tpybonposoapl

HanopHble, co
CTbIKamm

CamoTeuHble, co
CTbIKamm

KonnekTopsbl, KaHabl
W apyrue 3awuTHble
KOHCTPYKLMK CO
CTbIKamu

pasHonp
OYHbIMU

HepaBHoON
POYHbIMMU

paBHomMp
OYHbIMMU

HepasHoN
POYHbIMMU

paBHomMp
OYHbIMMU

HepasHoN
POYHbIMM

lpynna npegenbHbIX COCTOAHWUM |

(1.1) NpoBepKa NPOYHOCTN KOHCTPYKL MM
noA3emMHbIx TPybonpoBoaoB Ha
MaKCMMasibHble NPOAO/IbHbIE HANPAXKEHUA

(1.2) NpoBepKa NPOYHOCTM KOHCTPYKLMIA
noAsemHbix Tpyb6onpoBoaos Ha
MaKCMMaAbHbIe KONbLEBbIE HANPAXKEHWA

(1.3) NpoBepkKa NoTepu yCToOMUYMBOCTH
MONOXEHUA KOHCTPYKLMI NOA3eMHbIX
KOMMYHMWKaLWi B pesyibTaTte notepu
YCTOMUYMBOCTM BMELLAIOLLErO UX MaccuBa
rpyHTa

(1)

Mpyn

na npeaenibHbIX COCTOAHUM Il

(1.1) NpoBepKa ycnoBMA camoTEYHOCTH
KOHCTPYKLMA NOA3EMHbIX KOMMYHUKaLWIM

(2)

(2)

Tabnnua 6.1



(11.2) NpoBepKa repmeTUYHOCTU CTbIKOBbIX
coeguHeHUN cOb0pPHbIX KOHCTPYKLMI - + - + - +
NoA3eMHbIX KOMMYHUKaLWiI

(11.3.a) MpoBepka 0bpaszoBaHUA NPOAO/bHbIX
TPELUMH B KOHCTPYKLUMAX NOA3EMHbIX
KOMMYHWKaLUi

(I.4.a) PacyeT WMpPUHbI PacKpbITUS
NPOAO/IbHbIX TPELLMH B KOHCTPYKLMAX
NoA3eMHbIX KOMMYHUKALNUIA

(3)

(11.3.6) NpoBepka obpazoBaHMA NONEPEYHbIX
TPELMH B KOHCTPYKLUMAX NOA3EMHbIX
KOMMYHWKaLMi

(11.4.6) PacyeT WMPUHBI pacKpbITUA
nonepeyYHbIX TPELLMH B KOHCTPYKLMAX
NoA3eMHbIX KOMMYHUKALNIA

(3) - (3) - (3) -

0O603HaYeHus:

"-" - npoBepKa He BbINO/HAETCS;

"+" - npoBepKa BbINO/IHAETCS;

(1) - Ha ocHOBaHKWe NOA3EMHON KOMMYHMKaLMM NepesaloTca 3HaYUTEIbHbIE TOPU3OHTA/IbHbIE Harpy3KkK, Nog3emHas
KOMMYHMKaUUs pacrnosioxKeHa Ha OTKOCE WU CK/IOHE;

(2) - npoBepkKa BbINOAHAETCA, €C/IN B HOPMaX Ha MPOEKTUPOBAHNE KOMMYHUKALMKM YKa3aH MUHUMAJIbHO A0MYCTUMbIN
YK/IOH;

(3) - npoBepKa BbINONHAETCA AN BETOHHbIX, }Kene306eTOHHbIX U GMBPOBETOHHbIX KOHCTPYKLUUA.

MpumeuyaHue - Mpu HEObBXOAMMOCTM, a TaKKe B cayyae TpeboBaHMI HOPM Ha MPOEKTUPOBAHWE MOA3EMHbIX
KOMMYHMKaUMA COOTBETCTBYIOLLErO BMAA CNeAyeT TaKKe BbINONHATb MPOBEPKY KOMMYHMKAUMIA Ha obuyto
YCTOMNYMBOCTb B MPOA0/IbHOM HanpaBAeHWUM, BCMbITUE M OBaAN3ALMIO.




6.4. OLeHKa BAUAHMA CTPOMTENBbCTBA Ha OKPYKAIOLLYHO 3aCTPOMKY

6.4.1 Npu cTpOUTENLCTBE NOA3EMHbBIX KOMMYHUKALMIN 3aKPbITbIM M OTKPbITbIM COCOHAMM AONKHO
ObITb OLEHEHO BAUSHME CTPOUTENLCTBA HA OKPYKAOLWY 3acTPoiKy. OUEeHKY BAMAHUA Heobxoanmo
BbIMNONIHATL Ha CTagMM pPa3paboTKM NPOEKTHON AOKYMEHTAUMM Ha OCHOBAHUWM TEXHUYECKOTO 33a4aHuA U
HEeobX0AMMbIX MCXOAHbIX AaHHbIX. Pe3ynbTaTbl OUEHKU BAUAHUA cneayeT obOpMAATb B BUAE OTYET],
BK/IIOYAEMOTO B YTBEPKAAEMYHO YAaCTb NPOEKTHON AOKYMEHTALMM.

6.4.2 B TEXHUYECKOM 3343aHWNWN HA OLEHKY BAUAHUA CTPOUTENLCTBA AOKHbI ObITb YKa3aHbl:

- 3aKa34mK 1 UCNOSIHUTENb PAabOT NO OLEHKe BAUAHUS;

- HauMMeHOBaHMe, PacnonoXKeHWe, YpPOBEHb OTBETCTBEHHOCTM M FeoTeXHMYecKaa KaTeropwus
NPOEKTUPYEMbIX MOA3EMHbIX KOMMYHUKAUWIA;

- HAUMEHOBAHMSA, afpeca, YPOBHM OTBETCTBEHHOCTU COOPYIKEHMI OKPYKAIOLLEN 3aCTPONKMY;

- KaTeropumsa CNOXHOCTU MHMKEHEPHO-TFE0I0rMYECKNX YCIOBUIA;

- 0cobble yCNoBMA CTPOUTENbCTBA;

- ocobble TpeboBaHMA K OLLEHKE B/IUAHUS;

- NepeyeHb NepeaaBaemblX 3aKa3UMKOM UCXOOHbIX SAHHbIX.

6.4.3 UcxogHble gaHHble ANA BbINOAHEHMA OLEHKU BAMAHUA CTPOUTENBbCTBA A0/IXKHbI BKAOYATL B
cebs:

- MPOEKTHble peleHna NPOKAAAbIBAEMbIX NOA3EMHbIX KOMMYHMKAUMA (B TOM 4uMcie MPOEKT
OpraHM3aunn CTPOUTENBCTBA);

- pe3ynbTaTbl WHKEHEPHO-TEONOTMYECKUX U3bICKAHWN B  30HE MPOKAALKM  MOA3EMHbIX
KOMMYHWKaLNA;

- pe3ynbTaTbl IMAPOreo/I0rMYecKoro NPorHo3a (Npu Haanuum);

- pe3ynbTaTbl 06CN1e40BaHUA COOPYHKEHUI OKPYKaOLWLEN 3aCTPOMKK;

- pe3ynbTaTbl COMOCTaBUTENIbHOrO OMbITA FEOTEXHWUYECKOTO MOHWUTOPUHIA MepemeLLeHNi
NOBEPXHOCTM 3EM/IN U MACCUBA FPYHTa NPU NPOXOAKE BblOPAHHbIX (AHANOMMYHO BbIOPaHHbIM) B MPOEKTE
MeTO0B CTPOMTENbCTBA M Npoxoayveckoro (npv HeobxoaMmocTn Apyroro) obopynoBaHMA B CXOMKMX
WHXKEHEPHO-Te0I0rMYECKUX YCA0BUAX (MPU HaNnuum);

- ApPXMBHbIE MaTepKnasbl (NPU HAUYUK).

MpumeyvaHua

1 M'maporeonorMyecknin NPorHo3 AoMycKaeTcA BbIMOIHATb B COCTaBe PaboT Mo oLeHKe BAUAHUS.

2 [na nop3emHbiX KOMMYHWMKAUWMI OKpyKatowein 3acTpoikn obcnefoBaHMe AOMycKaeTcAa He
BbIMOJIHATL NPU HAIMYUUN UCXOLAHbIX AAHHbIX, OCTAaTOYHbIX 419 BbINOJIHEHMA PAcYETOB B COOTBETCTBUMU C
npunoxexHvem WU.

6.4.4 OT4yeT 06 OUEHKEe BANSHUA CTPOUTEIbCTBA A0MKEH COAEPKATb:

- KpaTKYH0 XapaKTEPUCTUKY MHIKEHEPHO-Te0N0TMYECKUX YC/IOBUI CTPOUTENLCTBA;

- KpaTKYt0 XapaKTEPUCTUKY NPOEKTUPYEMbIX MOA3EMHbIX KOMMYHUKALUWIA;

- KpaTKYH0 XapaKTEPUCTUKY COOPYHKEHWUI OKPYIKAIOLLEN 3aCTPOMNKK;

- ONMcaHue MeTOAMK NPOrHO3HbIX pacyeToB (MOAENINPOBAHUA) N OLLEHKWN BANAHUS;

- pe3ynbTaTbl NPOrHO3HbIX pPacyeToB (MOAENNPOBAHUA) N OLLEHKUN BAUAHUS;

- BbIBOAbl O CTENEHWU BAMAHUA M AOMNYCTUMOCTU AOMONHUTENbHbIX Aedopmaumnii CoopyKeHni
OKpY»KatoLwen 3acTpoiKku;

- pekomeHZaumm no obecneyeHUto COXPaAaHHOCTM M MepevYeHb Mep 3allUTbl COOPYKEHWUM
OKpY»KatoLwen 3acTponKu.

6.4.5 [OCTOBEPHOCTb MNPOrHO3a AO/IKHAa OLLEHMBATbCA M KOHTPO/AMPOBATLCA Ha OCHOBAHWUU
reoTeXHWYECKOro MOHWUTOPUHra (B NepByt oyepenb M3MEPEHU OCaZoK MOBEPXHOCTUM 3eMau U
OCHOBaHMN GYHAAMEHTOB COOPYXEHUI OKpyXKalollei 3acTpoiku), NpoBOAMMOro B npolecce
npoussoacTea paboT No CTPOUTENLCTBY NOA3EMHbIX KOMMYHUKALMNA.

Echv B npouecce MOHUTOpPMHIra 3adUKCUPOBAHbI OMACHble OTKIOHEHUA KOHTPOJMPYEMbIX
napameTpoB OT WX MPOTrHO3HbIX 3HAYEHWUI, NPU HEoBXOAMMOCTU, cneadyeT ANA ele He MOCTPOEHHbIX
YYaCTKOB KOMMYHWKaLMIA NMOBTOPHO BbIMONHUTb MPOrHO3HbIE PacyeTbl U OLLEHKY B/IMAHMA, a TaKkKe
NPUHATL MW OTKOPPEKTUPOBATb MO HUM MPOEKTHble pelleHus. B aTom cnydae OTKOPPEKTUPOBaHHbIE
pacyeTHble MapameTpbl YTOYHEHHOW MoAenu cneayetT MPUHUMATL Mocae ee BepudUKauum C



pe3yabTaTaMM MOHUTOPMHIA HA YXKe NOCTPOEHHbIX YHaCTKaXx.

Pe3synbTaTbl MOHWUTOPUHra cnegyetr nepeaasaTb NPeACTaBUTENAM 3aKa3dMKa WM aBTOPCKOro
HaA30pa, a TaKKe, NPU HAANYUM pa3peLleHMA 3aKa3unKa, APYrMM 3aMHTepPecoBaHHbIM OpPraHM3aumam,
3aHOCUTb B Basbl ZaHHbIX 419 HAKOM/IeHMA CONOCTaBMMOrO OnbITa.

6.4.6 OUueHKy BAMAHUA c/edyeT BbINONHATbL A0S COOPYMKEHUA OKPYKaloLWEeN 3aCTPOMKM,
pacnonoXeHHbIX B npeaenax npeaBapuTenbHO Ha3HAYaeMoM 30Hbl B/AMAHUA NPOEKTUPYEMbIX
noA3eMHbIX KOMMYHUKaLMWI.

MpumeyaHua

1 ina npeaBapuTenbHOM OLEHKU pasmep 30Hbl BAMAHMA AONYCKAETCS NPUHMMATL paBHbIM: 1,5H,
- PV NPOXOAKe 3aKPbITbIX BbIPAabOTOK, rae Hy, - rybuHa 3a/10’KeHUS 0CK 3aKPbITOM BbipaboTku; 2H; n 3H;
- NP NPOXOAKE NIOKaNbHbIX OTKPbITbIX BblPabOTOK (KOTNI0BAaHOB WM LLAXTHbIX CTBOJIOB) C MPUMEHEHUEM
OrpaXKAeHni u3 »KenesobeToHHbIX UKW CTajlbHbIX COOTBETCTBEHHO (a TaK:Ke BblPabOTOK C OTKOCamMu)
KOHCTPYKUMA, rae Hs - rnybuHa 3an10XeHuAa HM3a OTKPbITOM BbipaboTku; 3H; u 4Hs - npu npoxoaxe
NPOTAMKEHHbIX OTKPbITbIX BbIPabOTOK (TpaHLIeh) Cc NPUMEHEHUEM OTPAXKAEHUIN U3 KeNe306eTOHHbIX UK
CTa/lbHbIX COOTBETCTBEHHO (AepPeBAHHbIX KOHCTPYKLMIA, TPaHLLEN C OTKOCAMM) KOHCTPYKLUIA.

2 Pa3mep 30Hbl BAUAHUA CTPOUTENBLCTBA NOA3EMHbIX KOMMYHUKALMA AOMYCKAETCA OrpaHMYMBaTh
paccTofsHMEM, MPU KOTOPOM pacyeTHoe 3HayeHne AOMNOJ/IHUTENIbHOM OCaZKM FPYHTOBOro MaccuBa WU
OCHOBaHMA CYLLECTBYIOLLErO COOPY)KEHUS OKPY)KalolWen 3acTpoMKm He npesBblwaer 1 mm, 3a
WUCKIOYEHNEM pPACMOJIOKEHUA Ha TpaHULE 30Hbl BAWAHUA COOPY'KEHWUIN OKPYXKAKLWEN 3aCTPOMKM,
KaTeropms TEXHUYECKOro COCTOAHMA KOTOPbIX NpeaaBapuitHas MaAM aBapuitHaa. Pasmep 30Hbl BAUSAHUA
N3MepPAETCA OT rPaHNL, MPOEKTUPYEMO BbipabOTKM.

Mepes, BbINOAHEHWEM OLEHKM BAMSHUA HeobXoAMMO NPOBECTU TexHUYeckoe obcneposaHue
COCTOAHUA KOHCTPYKLMIA COOPYIKEHUI OKPYMKatoLWel 3aCTPOMKK, PACNONOKEHHbIX B NpeaBapuUTeNbHO
Ha3Ha4Yaemol 30He BANAHUA HOBOTO CTPOMTENBLCTBA UM PEKOHCTPYKLUUK. [0 pe3yabTaTam TEXHUYECKOTO
obcnenoBaHUA cneayet onpeaennTb KaTeropuilo TEXHUYECKOrO COCTOAHMA COOPYMKEHUIN OKpYKatoLLel
3aCTPOMKK cornacHo npunoxenHuto 4, CMN 22.13330.2011.

MpumeyaHne - Ob6cnesoBaHWE MOA3EMHbIX KOMMYHWKALUWMIN, KPOME KONNEKTOPOB W TOHHeNew
NPOXO4HOro TMNa 3-M re0TEXHUYECKOM KaTeropum, 40NyCKaeTcs He BbINOHATb.

6.4.7 OueHKa BAWAHMA CTPOUTENIbCTBA COCTOUT M3 PACYETHOro M 3SKCMEepTHO-aHAIUTUYECKOro
610K0B.

6.4.8 B pesynbTaTte paboT pacyeTHOro 6/710Ka cieayert onpeaenatb:

- W3MEHEeHMWe HanpAXeHHO-4ehOPMUPOBAHHOIO COCTOAHMA T[PYHTOBOrO MaccMBa B 30He
CTPOUTENBbCTBA NOA3EMHbBIX KOMMYHMKaLLWI;

- pJononHutesnbHble gedopmaumm M (MAK)  HaNpAXKeHHO-4edOPMUPOBAHHOE  COCTOSIHME
COOpPYKEHUN OKPYKatoLLEN 3aCTPOMNKN.

6.4.9 PaboTbl pacyeTHOro 610Ka ciegyeT BbINOAHATL, KaK MPaBU/IO, B PaMKax pacyeToB No BTOPOW
rpynne npeaenbHbIX COCTOAHUI. Pe3ynbTaTbl pacyeToB AONXKHbI NO3BONATL ONPeAenATb CTENEHb BANAHUA
M BbINO/HATbL MPOBEPKY AOMYCTUMOCTM AOMOJHUTENbHbIX AedopmMauumii COOPYKEHUN OKpyKatowen
3aCTPOMKM UIU UX OCHOBAHMUI NyTEM CPaBHEHMA NPOrHO3HbIX U NpeaesibHbIX 3HAaYeHU gedopmaLmii.

[na coopy»KeHnin OKpy:KatoLwen 3acTpoiKKn, NO KOTOPbIM Npeae/bHble 3HAaYEeHUA A0MNONHUTENBbHbIX
aebopmaumii OCHOBaHUMA W  COOPYKEHUA B HOPMATMBHBIX [OKYMEHTaX OTCYTCTBYHOT, MNPOBEPKY
AO0NYCTUMOCTU AOMNONAHUTE/bHBIX AedopMaumnii HEOBX0AMMO BbINOAHATL NYTEM MNOBEPOYHbIX PACcYETOB
no npegenbHbIM COCTOSHUAM cornacHo TpeboBaHuMAm [OCT 27751 c y4yeTom AENACTBYIOWMUX WU
OOMNONHUTENbHbIX HArpysok W BosaencTsuit. lMpu 3ToM B pesynbTaTe MPOrHO3a AOJKHbl 6biTb
onpeaeneHbl 3HaYEHMA NAapPaAMETPOB HAMPAXKEHHO-AePOPMUPOBAHHOIO COCTOAHUA COOPYKEHUM AU UX
OCHOBaHWN, HeobxoAMMble A5 BbINOJHEHWS MOBEPOYHbIX PAacYeTOB MO NpeaebHbIM COCTOAHUAM.

MpumeyaHue - Bbibop npeaenbHOro coCTOAHMA M onpeaesieHme 4oNYyCTUMOCTU AOMNONHUTENbHbIX
aedopmaLmii cyLwecTBYOLNX NOA3EMHbBIX KOMMYHMKALLMIN [0MYCKAeTCA OCYLWECTBAATb MO NPUIONKEHUIO
n.

6.4.10 Pacuyetbl cneayeTr BbINO/HATL NPEUMYLLECTBEHHO MeTOZaMM  MATeMATUYECKOoro
(4ncneHHoro) mogenmMpoBaHUA C MPUMEHeHMeM anpobUpPOBAHHONO FreoTEXHUYECKOro MPOrpamMmmMHOro



obecneveHus, c yueTom:

- pe3ynbTaTOB UHKEHEPHbIX N3bICKAHMI AN1A CTPOUTENLCTBA;

- HE/IMHEeMHOro MeXaHUYeCKoro NoBeaeHMa rPYHTOB OCHOBaHUS;

- pe3ynbTaToB rMAPOreon0rMyeckoro NPorHo3a;

- [OaHHbIX, XapaKTepusylLWUX HasHauyeHWe, TEeXHUYECKOe COCTOSIHUE, KOHCTPYKTUBHbIE U
TEXHO/MOrMYeckme ocobeHHOCTN COOPYKEHUIN OKPYKatOLWen 3aCTPOKY;

- NapaMeTPOB YCTPaMBaeMbIX BbIpabOTOK U KOMMYHUKaLUIA;

- 04YepeaHOCTU U CTAAUNHOCTU CTPOUTE/bHBIX PaboT;

- TEXHOJIOTMW NPOM3BOACTBA paborT;

- B3aMMOZENCTBUS KOHCTPYKUMA MNOA3EMHbIX KOMMYHUKAUMA C MPUMbIKAIOWMM TPYHTOBbIM
MacCUBOM.

MpumeyaHne - [ns npeaBapuTe/ibHbIX MPOTHO3HbIX PACYETOB COOPYMKEHWUI OKpyrKatowen
3aCTPOMKM, MNPU TEOTEXHUUYECKUX KaTeropusix 2- U 3-i 0OBbEKTa CTPOUTENbCTBA, a TaKXke Aand
OKOHYaTe/IbHbIX MPOTrHO3HbIX pPacyeToB 06BEKTa CTpouUTeNbCcTBa 1-i reoTexHWMYecKoin KaTeropuu
[AOMNYCKaeTca NPUMEHATb SMMNUPUUYECKUE U aHANIUTUYECKME METOdbI.

6.4.11 PacuyeTHbIit 610K BK/IOYMAET B ceba cneayrolime aTanbi:

- cbop MHPOpMaLMN 06 MHKEHEPHO-Te0NOrMYEeCKMX YCIOBMAX YYacTKa; 0ObeKTax OKpYXKatoLen
3aCTPOMKW, PACMO/IOKEHHbIX B MpenBapuTeNIbHO HasHAaYeHHOM 30HEe B/MAHMA; MNPOEKTUPYEMbIX
NoA3eMHbIX KOMMYHUKALNAX;

- BblfIBJIEHME OCHOBHbIX (3KCMAYaTaUMOHHbIX) U AOMNOJAHUTENbHbLIX (BbI3BAHHbLIX CTPOUTE/NbHBIMMU
paboTamm) Harpy3oK 1 BO3AENCTBUIN Ha OKPYKAIOLLYIO 3aCTPOMKY;

- BbIOOP HArpy3oK 1 BO34ENCTBUI, NOANENKALLMX MOLENPOBAHUIO;

- BbI6Op NpesenbHbIX COCTOAHNI COOPYHKEHU OKPYKAOLWLEN 3aCTPOMNKK, TPEDYIOLWMX NOBEPOUHbIX
pacyeTos;

- MPUHATUE PELIEHUA O BKIHOYEHUN COOPYKEHWUIN OKPYXKAKOLWLEN 3aCTPOMKM MAN UX OTAENbHbIX
KOHCTPYKLMIA B MOAEND;

- NPUHATME PELLEHUNSA O BbINOJHEHUN PACYETOB B MJIOCKOM UM NPOCTPAHCTBEHHOM NOCTAHOBKE;

- BbIBOp NPOrpamMmHOro KomnaeKca gAs YAC/IEHHbIX PacyeTos;

- BbIOOpP KOHCTPYKTUBHbIX 3/1EMEHTOB COOPYMKEHUN OKPYKatoWwein 3aCTPOMKM U MPOEKTUPYEMOIA
NnoA3eMHON KOMMYHUKAUUKM, NOSNENKALLNX MOLENMPOBAHWIO;

- BbIbOp (OonpeaeneHune) rpaHuL, pacieTHon obnactu;

- NOCTPOEHME FEOMETPUYECKON MOLENN;

- CcOoCTaBneHue o0b6uweinn moaenu o6bEKTA, OXBATbIBAIOWEN WHXKEHEPHO-TeoN0rMyeckme W
KOHCTPYKTUBHbIE 3/IEMEHTbI;

- BbIOOp BUOA M MapaMeTPOB MOLENN TPYHTA;

- BbIOOP BUAA KOHTAKTHbIX 3/1eMEHTOB W Ha3HaYeHne Ux NapameTpoB;

- BBOJ, PACYETHbIX XapPaKTEPUCTUK NPOYHOCTM U KECTKOCTU 3/IEMEHTOB;

- BBOJ, FPAHUYHbIX YCNOBWIA;

- NOCTPOEHME CETKMU KOHEYHbIX 3/1IEMEHTOB;

- BblOOp 3TamnmoB CTPOUTENLCTBA KOMMYHMKaLMI, pasbMBKa 3TanoB Ha pacyeTHble LWaru;
COCTaB/IEHNE NOLLArOBbIX PACYETHbIX CXEM;

- BbINOJIHEHWE PACYETOB;

- BbIbOp (pacyeT) HeobxoAMMbIX ANA MPOBEPKM MO NpefesbHbIM COCTOAHUAM MapaMeTpoB
HanpsXeHHO-AePOPMUPOBAHHOIO COCTOAHUA (MO0 ero M3MeHeHWs) OCHOBAHWM WM KOHCTPYKUMIA
COOPYKEHUI OKPY*KatoLEeN 3aCTPOMKN.

6.4.12 PelweHVe O BK/OYEHUM COOPYKEHWUIN OKPY)KAIOWEN 3aCTPOMKM WMAU UX OTAENbHbIX
KOHCTPYKLMIN B MOAENb, @ TaKKe BbINOJHEHUN PACYETOB B MNJIOCKOM MW NPOCTPAHCTBEHHOM NOCTaHOBKE
cnepyet NPUHMMATL C YY4ETOM YPOBHA OTBETCTBEHHOCTM, Pa3MepPOB M KOHCTPYKTUBHbIX 0cobeHHOoCTel
CYLLECTBYIOLWMX  COOPYKEHMUMN; nNpenesibHblX COCTOAHUWA, Tpebylowmx MNPOBEPKU;  B3aMMHOrO
PacnoNoXeHUs N OTHOCUTEIbHOM 61M30CTU PACNONOKEHUA MPOEKTUPYEMOMN NOA3EMHOM KOMMYHMUKALUK
N CYLLLECTBYHOLLMX COOPYKEHUN OKPYKatoLLEN 3aCTPOMNKN.

6.4.13 MaTemaTnyeckoe  mogenupoBaHue  cnegyet  BbINOAHATbL € MPUMEHEHMEM
Cneumnaan3npoBaHHbIX reoTEXHUYECKMX MPOrPaMMHbIX KOMIMIEKCOB ANS ABYXMEPHOIO UAW TPEXMEPHOTO



HEe/JIMHEMHOro aHaNM3a CUCTEM, MO3BONAOLWMX MOAENMPOBATL, B TOM YMC/e, CTAAUIMHOCTb M 04epPeaHOCTb
CTpoUTENbHbIX PaboT.

CnefnyeT NpUMeHATb CepTUOULMPOBAHHbIE U anpobupoBaHHblE NPOrpamMMHbIe KOMMIEKCbl, A
KOTOPbIX BbIMO/IHANIOCH COMOCTaB/eHNe pPe3yNbTaTOB MPOTrHO3HbIX PacyeToB M FeOTEeXHUYECKOro
MOHWTOPUHIa MO aHANOTMYHbIM OO BEKTAM B CXOXMUX UHKEHEPHO-TEONOMMYECKMX YCOBUAX.

6.4.14 KOHCTpYKUMM paHee BO3BEAEHHbIX COOPYXKEHUIN OKpPYKaloOWEN 3acTpPONKM npu
MOAENNPOBAHUN AOMYCKAETCA YUUTbIBATb ABYMA cnocobamu:

- B O[HY CTaamio:

C MPUMEHEHMEM FeOTEXHMYECKOrO NPOrPaMMHOro KOMIM/IEKCA PacCYNTbIBAETCA TPEXKOMMOHEHTHAA
Mmogenb "npoekTupyemas noA3emHas KOMMYHWKAUMA - TPYHTOBbIM MacCWB - paHee BO3BeAEHHble
coopykeHua";

- B ABe (Mnu 6onee) cTagum:

nepsasd CTaguA - C MPUMEHEHMEM FeOTEXHMYECKOrO NMPOrpamMmMHOrO KOMMJEKCA PAcCYMTbIBaeTCA
ABYXKOMMOHEHTHana moAenb "npoekTMpyemasa noA3emMHas KOMMYHMKAUMA - TPYHTOBbIM maccus"; B
pe3y/nbTaTe ee peleHna ONpPeaenstoTCa NepemMeLleHnsa rPyHTa, COOTBETCTBYIOLWME MOIOMKEHUIO paHee
BO3BEAEHHbIX COOPYKEHWUIA;

BTOpaA CTagmA - C NPUMEHEHUEM MPOrPaMMHOro KOMMJEKca, NpeaHasHaYeHHoOro AAA aHaam3a
paboTbl KOHCTPYKLMIA, PAacCUMTbIBAOTCA KOHCTPYKUMM paHee BO3BEAEHHbIX COOPYXKEHUIM Ha 3adaHHble
nepemeLLeHuns rpyHTa, KoTopble OblIn onpeaeneHbl Ha NepBOM CTaANMU PACUETOB.

6.4.15 Pasmepbl pacyeTHOM 061acT, MOAENb FPYHTa U NapameTpbl AONKHbI 3AEKBATHO OTPaXKaTb
noseAeHuWe TFpPyHTa Mog4 Harpy3koh W BO3LENCTBUAMM, YUMTbIBaTb B3aMMHOE PaACMONIOXKEHMUe
NPOEKTUPYEMOM NOA3EMHON KOMMYHMKaALMW U paHee BO3BEAEHHOrO coopyxeHua. Wx cnegyet
NMPUHMMATbL Ha OCHOBE OMbITa COMOCTaB/JEHWUA Pe3y/NbTaTOB MPOrHO3HbIX PAcYeToB M pPe3y/bTaToB
reoTeXHNYEeCKOro MOHUTOPWUHTa.

[na npenBapuTenbHOM OLEHKWM BAUSAHUA CTPOUTENbCTBA Ha pPaHee BO3BEAEHHbLIE COOPYMKEHUSA
HOPMa/IbHOFO M NOBbLILEHHOIO YPOBHEN OTBETCTBEHHOCTH, @ TaKKe A1 OKOHYATe/IbHOM OLeHKMN BAUAHUA
Ha COOPY!KEHUA MOHUMKEHHOrO YPOBHA OTBETCTBEHHOCTU AOMYCKAETCA HasHayaTb pasmepbl PacyeTHOM
06n1acTi 1 BbIGBUPATb reOMEXaHUYECKY0 MOLENb IPYHTa COrIacHO NpuaoXKeHuto E.

6.4.16 PacyeTHble 3HaYEHMA NPOYHOCTHbIX XapPaKTEPUCTMK Ha KOHTaKTe "KOHCTPYKLMA - TPYHTOBbIN
maccuB" AN HECKalbHbIX TPYHTOB C/ieAyeT HasHayaTb cornacHo nyHKTy 9.16 CM 22.13330.2011. Mpwu
3aKpbLITOM NpoxoAKe Ha KOHTaKTe "obaenka (Tpyba) - rpyHTOBbIM Maccus" cnesyeT moaennpoBsaTb
NPOCNOMNKY FPYHTa C yAENbHbIM CLUENIeHNEM, PaBHbIM HY/IO (BAU3KUM K HYHO) Y MOHUMKEHHBIM YI/IOM
BHYTPEHHEro TPeHus (CTeneHb CHUXEeHUA cneayeT HasHavyaTb COrnacHo nNyHKTy 9.16 CM 22.13330.2011).

6.4.17 MNepebop rpyHTa NpY MOAEINPOBAHUM 3aKPbITOM NPOXOAKNU CnedyeT Ha3HayaTb HAa OCHOBE
OnbITa TEeOTEXHUYECKOr0 MOHUTOPWMHIAa OCAAO0K MOBEPXHOCTU 3eMAM NpUM NPOXoAKe BblbpaHHOrO
(aHanornyHoro BbIGPAHHOMY) B MPOEKTE TMUMNA MPOXOAYECKOro 060pYA0BAHUA B CXOMKUX MHXKEHEPHO-
reo/IorMYeCcKnX YCIOBUAX, B COOTBETCTBUMN C NPUNOKEHUEM K.

6.4.18 B pe3ynbTaTe paboT 3KCnepTHO-aHaAUTMYeCKoro 610Ka cneayerT:

- YTOUYHATb FPaHu1Lbl NPeABapUTEIbHO Ha3HAYEHHbIX 30H BAUAHWUA MPOXOAKM OTKPbITbIX U 3aKPbITbIX
BbIPabOTOK, a TaKXKe nepeyeHb PACMONONKEHHbIX B 30HAaX B/AUAHWUS paHee BO3BEAEHHbIX COOPYHKEHWI
OKpY»KatoLeit 3aCTPOMKK;

- onpeaenAaTb cTeneHb U AOMNYCTUMOCTb BAMAHMA CTPOUTENLCTBA Ha COOPYMKEHMA OKpYXKatoLwwen
3aCTPOKY;

- OCYLLECTBATb BbIOOP M HazHa4YaTb HEOBXoANMBIV 06 beEM Mep 3aLUUTbl COOPYHKEHUIM OKpYKatoLwe
3aCTPOIKK, ECAUN BAUAHUE CTPOUTENBLCTBA OKA3bIBAETCA HEAOMYCTUMbIM.

6.4.19 B pamkax paboT 3KcnepTHO-aHaMTMUYECKOro 610KA BbINOJHAETCA KAayeCTBEHHAA OLLEHKA
($aKTOpOB, pacyeTHanA OLEeHKA KOTOPbIX HEBO3MOXHaA AW HeuenecoobpasHa:

- TEXHOJIOTMYECKUX BO3LENCTBUIA NPU NPOXOAKE OTKPbITbIX U 3aKPbITbIX BbIPabOTOK, HE yYTEHHbIX
npu MoAeIMpoBaHNY;

- TEXHOJIOTMYECKUX BO3LENCTBMI NMPU NpoBeaeHnn paboT No 3almTe COOPYKEHUI OKpyKatowein
3aCTPOMKMK, HE YYTEHHbIX NPU MOLE/IMPOBAHUMN.

6.4.20 DKCMEePTHO-aHA/IMTUYECKYIO OLEHKY C/ledyeT BbINOJHATbL C  yd4eTomM 0606ueHun
CONOCTaBMMOFO MECTHOTO OMbITa NOA3EMHOTFO CTPOUTENBLCTBA.

6.4.21 Ecnn no pe3ynbTaTamM OUEHKU BAWAHMA  IKCNAYATaUMOHHAA  HALEXHOCTb U



paboToCNOCOBHOCTL  COOPYXKEHMI  OKpPYKaloWeh  3acTPOMKM He obecneyeHa, HeobxoaMmo
npeaycmaTpmBaTb 0ObEKTHO-TEXHONOTNYECKNE, FEOTEXHUYECKUE U (USIM) KOHCTPYKTUBHbIE Mepbl 3aLUTbI
cornacHo 6.5.

6.5. Mepbl 3aLLMTbl OKPY*KaKOLLEN 3aCTPOMKK

6.5.1 1nA COOpYy*KEHUN OKPYKAOLWEN 3aCTPOMKM MOTFYT NPUMEHATLCA CAeaylolLmMe Mepbl 3aWuTbl
OT HEraTMBHOTO BAUAHUA CTPOUTE/IbCTBA:

- OOBEKTHO-TEXHO/IOTMYECKME - BbLINOJHAKTCA B 30HE CTPOMUTENbCTBA OOBEKTa, CHUXKAT
HeraTMBHble BO34ENCTBMA OT MPOXOAYECKUX U APYTUX CTPOUTENbHbIX PaboT; peanmsytoTca NPUMEHEHNEM
0CObBbIX TEXHOIOTUIN, TEXHOIOTMYECKUX PEKMMOB, CNEeLnabHON NPOXoa4YecKol (CTPOUTENbHOM) TEXHUKM
N KOHCTPYKTUBHO-TEXHOIOTMYECKMX PELLEHWNI, KOTOPbIE MPUMEHAIOTCA B NPOLLECCe CTPOUTENbCTBA;

- reoTeXHMYECKMe - BbINONHAKTCA B IPYHTOBOM MaccuBe (OCHOBaHUM 3aLMLLLAEMOTO COOPYKEHMUA),
YMEHbLLAOT WKW YCTPaAHAIT (KOMMEHCUPYIOT) AO0NOAHWUTENbHble AedopmauMyM  OCHOBAHUM MU
dYHOAMEHTOB; peanunsytoTcs NPUMEHEHUEM Fre0TEXHUYECKUX TEXHONOMNA;

- KOHCTPYKTMBHbIE - BbINO/IHAIOTCA Ha 3aLUMULLAEMbIX COOPYKEHMAX, YMEHbLLAIOT YyBCTBUTENbHOCTb
COOpPYKEHUI K AedopMaLMaAM UX OCHOBAHUI AN YMEHbLIaoT (YCTPaHAT) AedopMaLMn KOHCTPYKLUIA
COOpPYKEHUN.

6.5.2 K 06beKTHO-TEXHOOMMYECKMM Mepam 3aLMTbl OTHOCATCA:

a) npwu 3aKpbITom cnocobe paborT:

- YMeHbLUEeHME ceYeHUi BbIPabOTOK MM 3aMeHa O4HOM BbIpabOTKM Ha fiBE C MEHbLLEN CyMMapHOM
NnAoWanbio NONEePEeYHbIX CE4YEeHUN;

- U3MeHeHMe rNyO6unHbI 3a710XKEHUS BbIPabOTOK;

- YBE/IMYEHUNE PACCTOSHUIA MeXAY BbIpaboTKaMm U GyHAAMEHTAMM (KOHCTPYKLUMAMM) COOPYKEHNN
OKpYrKatoLeit 3aCTPOKY;

- npeABapuTeNbHOE YCUAEHME W 3aKpersieHue TrpPyHToB B 30He 3ab6oa M (MaKM) 33 KOHTypamu
064en10K BbIpaboToK;

- NPUMEHEHME NPOXOAYECKUX KOMMIEKCOB C 3aKPbITbIM 3a60eM M aKTUBHbIM NPUrpy30om 3ab01;

- yBe/IYeHNe AaBieHnA NpUrpysa;

- HarHeTaHMe TaMMOHa)KHbIX (TBepAeloWmnx) pacTBOpoB B 3a064e/104HOE MPOCTPAHCTBO
OAHOBPEMEHHO C NepemeLLeHNEM LKUT];

- NOBbILWEHWE JABNEHUA HAarHETaHMA U YMeEHbLUEHME CPOKOB TBEPAEHUA PACTBOPOB, HAarHeTaeMblx
B 32064e/104HOE NPOCTPAHCTBO;

- NPUMEHEHME MOHONAUTHON npecc-6eTOHHON 064enKM (338 WUCKAYEeHMEeM MNPOXOAKU B
06BOAHEHHbIX, CNabbiX U HEYCTOMUMBBIX FPYHTaX);

- BblbOp MeToda, 06OPYyAOBAHMA M TEXHOJIOTMYECKOrO pPeXMma MPOXoAKM, obecrneymBatowmnx
yMeHblleHue nepebopa rpyHTa B 3ab6oe n Hanbonee paHHee noakpenseHme BbipaboTkn, n ap.

MpumedaHne - TpuU 3aKAOYEHUM KOHTPAKTOB Ha CTPOUTENbCTBO MOA3EMHbIX KOMMYHMUKaLMM
OOMNYCKAETCA BK/OYATb MYHKT O 3HAYEHUAX NpeaenbHbIX PakTuYecknx nepebopos rpyHTa. Mx 3HaveHuA
OOJ/KHbI  YCTAHAB/AMBATLCA W KOHTPO/IMPOBATBCA B pPaMKax aBTOPCKOrO Hag3opa WAW  HayyHo-
TEXHUYECKOTO COMPOBOMAEHMWA, Ha OCHOBE MHXEHEPHO-reofe3nyeckux HabaogeHun 3a ocaakamwu
3eMHO MOBEPXHOCTH;

6) Npu OTKpbITOM cnocobe paboT:

- MepoNpUATUA NO NPeLOXPAHEHUIO TPYHTOB OCHOBAHUSA OT YXYALUEHUA UX CBOMCTB;

- MepOoNpUATUA, HanpaBaeHHble HA NPeobpa3oBaHNE CTPOUTE/IbHbIX CBOMCTB FPYHTOB;

- yMeHbleHWe nepebopa rpyHTa Npu yCTPOMCTBE OrparkKAeHUI OTKPbITbIX BbIPabOTOK;

- KOPPEKTUPOBKA TEXHONOMUU KPENIEHUA U NOCNEA0BATENbHOCTM YCTPOMCTBA BbIpaboTKY;

- yBEIMYEHUE U3TMOHOM KECTKOCTU 3/IEMEHTOB OrPaXKAEHUA N KPEeNnaeHus;

- yMeHblUeHWe wara (yBesMyeHue Yncna) 31eMeHTOB OTPaXKAeHNA N KpenaeHus;

- KOMMNEHCALMA U3MEHEHUA HANPAXKEHHO-AePOPMMUPOBAHHOIO COCTOAHUSA TPYHTa OCHOBAHWUSA;

- yMeHbLUeHWe ryBuHbI OTKPbITbIX BbIPabOoTOK;

- BbIGOp Apyroro cnocoba ycTPoOMCTBa UK TUNA OrpaXkaeHus (Kpennexusa);

- YBE/INYEHUNE PACCTOAHUSA MEXKAY BblPabOTKON M COOPYKEHMEM OKPYKAtOLLEM 3aCTPONKM U Ap.
6.5.3 K reotexHU4YeCcKMm mepam 3aLMTbl OTHOCATCA:

- MeponpuATUA, HanpaB/ieHHble Ha Npeobpas3oBaHMe CTPOUTESbHbLIX CBOMCTB FPYHTOB C LEe/bio



YMeHbLeHUA gebopmanmilt OCHOBaHWIA;

- ycuneHue pyHAaMeHTOB COOPYKEHU;

- nepefaya Harpy3oK OT COOPYXKEHUMN Ha HUXKeeXKallme CI0U FPYHTOB;

- OTCeYEHMEe TPYHTOBbIX OCHOBAHMUI COOPYKEHUI OT BbIPAabOTOK NyTemM YCTPOMUCTBA MeEXAY HUMMU
pa3fennTeNbHbIX CTEHOK;

- CHW)XEeHWEe HepaBHOMEPHbIX OCAAOK M BblPAaBHUBAHWE COOPYKEHUW MyTEM HaArHeTaHWA B
OrpaHMYeHHbIN 06bEM rPYHTA TBEPAEIOWMX PACTBOPOB (KOMMNEHCALMOHHOE HAarHeTaHWe), BblbypuBaHuUA
rPYHTOB M3-noj noAowsbl PyHAAMEHTOB;

- MeponpuATHA, NPefoXpaHAIoLLME FPYHTbl OCHOBAHWUA OT YXYALWEHUA UX CTPOUTENbHbIX CBOMCTB U
4ap.

6.5.4 K KOHCTPYKTMBHbIM Mepam 3aLUUTbl OTHOCATCA:

- YCUJIeHME OTAE/NbHbIX KOHCTPYKTUBHbLIX 3/IEMEHTOB WAN COOPYMKEHMA B LENOM TAXKAMU WU
nosicamu;

- YyCTaHOBKA CBA3EMN-PaCMNoOpOK;

- yCUNeHue nopAasemMHblx TpybonpoBoAoB 3alWUTHbiMKM  yTaapamu, oboMMaMu  UAU KX
BbIBELLUMBAHMUE;

- pa3aenieHne coopyKeHun aedpopmaLMOHHbIMM LWBAMKU U 4.

6.5.5 Bbibop u onpegeneHne Tpebyemoro obbema 3aWMUTHbIX MEPOMNPUATUN AN KaKAOro
3alMLLAEMOrO COOPYKEHUA OKPYKAloLWeh 3aCTPOMKM OO0/KHbI OCYLWLEeCTBAATbCA B TpU 3Tana B
cooTBeTcTBMM € 6.5.6 - 6.5.8.

6.5.6 MepBbIii aTan

MpeaBapuTeIbHO BbIOWMPAOT HECKONIbKO Hanbonee apdeKkTUBHbIX Mep 3awunTbl. Mpu BbiIbope Mep
3aLWMUTbl HEOBXOAMMO YUYMTbBIBATL, YTO WX BbINOJHEHME (0COBEHHO CBA3aHHbIX ¢ BypoBbiMM paboTamu)
TaKXKe MOXKET NPUBOAMUTL K TEXHOIOTMYECKUM BO3AENCTBUAM.

MpuopuTteTHoCTb BblIbOpa Mep 3almTbl A0MKHaA OblTb cneaywowan. Mpexae Bcero, cneayet
0TAaBaTb NpeanoyYTeHne 06BHEKTHO-TEXHOIOMMYECKMM MepaM. B cayyae ecnm 3T mep HeLOCTaTOYHO
WA OHW He MOryT OblTb peasn3oBaHbl, HEOOXOAMMO MPUMEHATb reoTexHU4Yeckne Mmepbl. Koraa
NPUMEHEHME MEPEUYNUCNEHHbIX MEeP HEBO3MOXKHO WAM HefoCTaTOYHO, MPUMEHAIOTCA KOHCTPYKTUBHbIE
Mepbl.

6.5.7 BTopo# atan

BbINOAHAIOT NOBTOPHOE MOAE/IMPOBAHUE, YYMTbIBatOLWEE BbINOJHEHWE Mep 3aluTbl. MNoBTOpHOE
MOZEe/IMPoBaHMe AONYCKAETCA HE BbIMOIHATb B CNeAYIOLWMX CAyYanX:

- BblOpaHHble Mepbl 3alNUTbl HE MNOAAAITCA MOAENMPOBAHUIO AMBO KX MoLenuMpoBaHWe C
[OCTAaTOYHOM CTEMNEHbIO HAAEKHOCTU HEBO3MOMKHO;

- 3pPeKTMBHOCTL Mep 3alMTbl NPOBEPAETCA Ha OCHOBAHMM OMbITHbIX PAbOT M KOHTPO/bHbIX
N3MepeHunn.

Mepes moaenvpoBaHuem cnegyeT pa3paboTaTb TEXHUYECKME pelleHUs BbIBpaHHbIX Mep 3aLUnTbI,
napameTpbl KOTOPbIX LO/KHbI YYMTbIBATLCA MPW COCTAB/EHUMM MoAenn obbekTa cTpouTenbcTsa. Ha
OCHOBE pe3y/bTaTOB MOBTOPHOrO MOAE/NNPOBaHMA HeobxoauMMo oueHUTb 3PPeKTUBHOCTL U
[0CTAaTOYHOCTb 3alUTHbBIX MEPONPUATUNA.

6.5.8 TpeTuit aTan

BbINONHAIOT TEXHUKO-3KOHOMUYECKOE CPaBHEHWE BapMaHTOB Mep 3aLWMTbl C Y4ETOM Ha3HaYeHus,
YPOBHA OTBETCTBEHHOCTU, KOHCTPYKTUBHbIX OCODEHHOCTEN, MWHUMAZIBHOTO BAUAHUA HA PEXUM
3KcnayaTalmMm 3aLMLLIAEMOTO COOPYKEHMA, BUAA U 3HAYEHUI NPOTrHO3HbIX AedopMaumii, CONoCTaBUMOro
onbiTa.

CnepyeT OCyWeCcTBUTb OKOHYATENbHbIN  BbIGOP  3aWMTHBIX MEPONPUATUIA  ANA  KaX[oro
3aLMLLAEMOTO COOPYXKeHUA. s BbIbpaHHbIX Mep 3alimTbl HeobxoaAMmMo pa3paboTaTb crneumanbHbli
NPOEKT U (MNK) TEXHONOTMYECKUIA PErNaMEeHT, KOTOPble A0XKHbI COA4EP*KaTb B TOM YMUCNE YKa3aHMA No
Wagawein TeXxHoNorMm BbINONHEHWUSA 3aLWMTHbIX MEPONPUATUN, ¢ yyeTom 7.1.16.

7. leoTexHMuyecKme paboTbl MPU CTPOUTENLCTBE
NoA3eMHbIX KOMMYHUKaLUIM

7.1. ObwMme yKkasaHua



7.1.1 CTtpouTenbCctBO MOA3EMHbIX KOMMYHUKALMA [ONKHO BbIMNOJHATECA MO MPOEKTHOM
OOKYMEHTaLMW, COrIaCoOBaHHOMW W YTBEPXKAEHHOW B YCTaHOBJEHHOM 3aKOHOM MOPAAKE, C YYETOM
TpebosaHuii CMN 48.13330, [1] 1 HacToAwWero ceoga npasu.

7.1.2 NpownseoacTso paboT Mo YCTPOMCTBY NOA3EMHbIX KOMMYHUKaLMIA cnefyeT OCyLLecTBAATb C
cobntoaeHNEM HOPM WM MPaBUA MO OPraHM3aUMM CTPOUTENbCTBA, reofe3nyecknm paboTam, TexHWKe
6€e30nNacHOCTM, MOXApHOM 6Ee30NacHOCTM, TEXHUYECKOM 3KCMyaTaumm obOpyAoBaHWUA, a TaKke npu
aBTOPCKOM Hag3ope MPOEKTHOM OpraHu3auuu, TEXHMYECKOM Hag3ope 3aKasyuKa, KOHTpoJie OpraHoB
MECTHOrO CaMoyrnpaBieHUa WU rocyfapCTBEHHbIX HaA30pPHbIX OPraHoB, ecin 3TW BUAbl HaA30pa U
KOHTPO/A NpeaycMOoTpeHbl TpeboBaHNAMN HOPMATUBHbIX LOKYMEHTOB.

7.1.3 CTpOMTENBCTBO KOMMYHMKaLMA HEOOXOAMMO BbINOHATL B COOTBETCTBMM C NMPUHATbIM K
NPOW3BOACTBY 3aKa3YMKOM KOMMAEKTOM MPOEKTHOW AO0KYMEHTaLMM U pa3paboTaHHbIM HA ee OCHoBe
npoektom npoussoactea pabot (MMP). OTCTynneHUA OT YTBEP)KAEHHbIX MPOEKTHbIX pelleHun 6e3
COrNacoBaHMA C NPOEKTHOM opraHM3aumen 1 3aKasyMKoM He LOoMyCKaoTCS.

7.1.4 MNP ponxeH pa3pabaTbiBaTbCcA NOAPSAAHOM OpraHu3aumei - npoussoantenem pabot nam no
ee 3aJaHUI0 MPOEKTHOM (NPOEKTHO-TEXHONOrMUYECKOW) oOpraHu3aumen Ha OCHOBaHUM MPOEKTa
opraHusaumm ctpoutenbctsa (MOC) n apyroit NPOEKTHO-CMETHOM AOKYMEHTaLUMN.

7.1.5 MNP Ha ycTPOMCTBO OTKPbITbIX (TPaHLIEN, LUIAXTHbIX CTBOJIOB M KOT/NOBAaHOB) U 3aKPbITbIX
(ToHHene, MUKpOTOHHENEeN 1 Ap.) BbIPabOTOK A0NKHbI pa3pabaTbiBaTbCA pas3aenbHo.

7.1.6 Npwu paspabotke MNMP cneayet yunTbiBaTh TpeboBaHMA N3rotoBuUTens npoxoa4veckoro (TNMK,
MTNK, THB n ap.) n gpyroro cTponTenbHOro o6opyaoBaHus, U3N0KEHHbIE B MHCTPYKLUMM (NacnopTe) no
ero 3aKcnayatauuu. CTpouTenbHble onepauuu, usnoxKeHHble B T[NP, A0MKHbI ObiTb YyBA3aHbI C
AONYCTUMBIMU  PEXMMAMM SKCMayaTauMu MPUHATOTO MPOXOAYECKOro o60pyAoBaHMA B KOHKPETHbIX
YCNOBUAX CTPOUTENLCTBA.

7.1.7 [Ona obecneyeHns KayecCTBEHHOTO BbINOSHEHUA pPaboOT NO YCTPOMCTBY NOA3EMHbIX
KOMMYHMKaumit B cocTas MNMP goaxeH BXOAUTb TEXHONOTMYECKUIA PEFNAMEHT, pa3paboTaHHbIN ¢ yueTom
TEXHUYECKMX XAPaAKTEPUCTUK MPUMEHSEMOro MPOXOAYECKOro M, MpUM HeobXoguMMOCTH, ApYroro
CTpouTeNbHOro 060pyA0BaHUA, cneundukn obbeKTa cTpouTenbcTBa. B pernameHte [oaKHbl ObiTb
M3/1I0XKeHbl NOC/eA0BaTeNIbHOCTb, PEXMMbI M METOAbl BbINONHEHUs paboT (onepaumit), coctas M
XapaKTEPUCTUKM MNPUMEHAEMbIX MaTepMasioB M PACTBOPOB, MNOPALOK KOHTPOAA TEXHONIOTMYECKUX
onepaunit, TpeboBaHMA MO TeXHUKe 6e30MacHOCTU, MeponpuATUA Mo obecneyeHUto COXPAHHOCTU
OKpy:Katowen cpenbl W 3aCTPOMKM, COCTaB OTBETCTBEHHOrO PYKOBOZALLErO W KOHTPOAUPYHOLLErO
nepcoHana.

7.1.8 CTponTeNnbCTBO KOMMYHUKaLMN AO/IKHO BKOYaTb B cebA cneaytowme sTanbl:

- NOArOTOBUTE/NbHbIN;

- OMbITHO-NPOM3BOACTBEHHbIV (NpKU HeobxoanuMocTu);

- BbIMOJIHEHME Mep 3alUnTbI (NpU HeobxoaAMMOCTH);

- NPOM3BOACTBO OCHOBHbIX MPOXOAYECKUX U CTPOUTENIbHO-MOHTaXHbIX paboT;

- KOHTPOANb KayecTBa;

- NpMeMKa pabor.

7.1.9 MNpu cTpouTenbCcTBe NOA3EMHbIX KOMMYHUKaAUMA 3eMAAaHble U Apyrne reoTexHU4eckme
paboTbl cneayeT BbINOAHATL C cobatoaeHnem TpebosaHmii CM 45.13330.

7.1.10 B npouecce CTpOUTENbCTBA MOA3EMHbIX KOMMYHMKAUUMA B CAy4Yasnx, YKasaHHbix B 7.4.1,
[O/IXKEH BbINONHATLCA rEOTEXHUYECKMIA MOHUTOPUHF B COOTBETCTBUN C 7.4.

7.1.11 KoHTponb KayecTtBa W npuemKka paboT A[O0/KHbI OCYLLECTBAATLCA B COOTBETCTBUM C
TpeboBaHuamu CIM 48.13330, CM 68.13330, geNCcTBYOWUX HOPMATUBHbIX ZOKYMEHTOB MO CTPOUTENLCTBY
NoA3eMHbIX KOMMYHWKALMIA COOTBETCTBYIOWErO BUAA, MPUHATLIX TEXHONOMMIN MPOXOAKU M YCTPOICTBA
BbIPabOTOK, C y4eTOM NOIOKEHNI HACTOALLErO CBOAA NPaBuUI.

7.1.12 Mpw ycTpoicTBe NOA3EMHbIX KOMMYHUKAUMI cnegyeT BbINOHATb BXOAHOW, ONepauOHHbIN,
NPUEMOYHbBIN N MHCMEKLMOHHbBIN KOHTPO/b, pyKoBoACTBYACh TpeboBaHuamm CIM 48.13330. PesynbTaThl
KOHTPO/IA KayecTBa cnepyeT GMKCUPOBATb B KypHanax paboT, B aKTax Ha CKpbiTble paboTbl, akTax
NPUEMKN N APYTMX NPOU3BOACTBEHHbIX JOKYMEHTAX.

7.1.13 ABTOPCKMI HaZ30p 3a BbINOJHEHUEM TEXHUYECKUX pelleHUin M TpeboBaHMI NPUHATON K
NPOW3BOACTBY MPOEKTHOM AOKYMEHTALLMMN AOMKEH OCYLLECTBAATLCA B COOTBETCTBUM € TpebosaHmnamu Cll
246.1325800.



7.1.14 Ha yuyacTtkax BbiBoga u BBoga TMK, TNMMK n MTIMK, npu HeobxogMmoCTU, C LEeNbio
npeaynpexaeHna aedbopmaumnii maccmsBa rpyHTa M COOPYXKEHWUIN OKpPYMKatoLLel 3aCTPOMKM Yy CTEHOK
CTapTOBbIX W MNPUEMHbIX KOT/IOBAaHOB M LIAXTHbIX CTBOMIOB Ha AJIMHE He MeHee 2 M cneayet
npeaycmaTpuBaTb B NPOEKTe crnewmasnbHble cnocobbl npomssoactea paboT (cm. npunoxkeHue ).

7.1.15 TpumeHaemble Npu CTPOUTENbCTBE MaTepuanbl, U3LeNUA U KOHCTPYKUUWU OOKHbI
yA0BNeTBOPATL TpeboBaHMAM NPOEKTA, COOTBETCTBYHOLLUMX CTAHAAPTOB M TEXHUYECKUX YCNOBUN. 3aMeHa
NpeAyCMOTPEHHbIX MPOEKTOM MaTepuasnos, U3AEANN U KOHCTPYKLMIA AOMYCKAeTCA MO COrNacoBaHMUIO €
NPOEKTHOW OpraHM3aLmelt U 3aKa3s4uMKOM.

7.1.16 MeponpuaTUA NO CHUXKEHUIO TEXHOIOTMYECKMUX BO3AENCTBUN HA OKPYIKAIOLLLYHO 3aCTPOMKY
npu CTPOUTENbCTBE NOA3EMHbIX KOMMYHWKaLMIA W BbINOJHEHUWU 3alUUTHLIX MEPONnpuATUIA cneayet
Ha3HayaTb C y4ETOM HaCTOALLEro pa3aena v NpUaoxKeHui J1n M.

7.2. CTpouTenbCTBO NOA3EMHbIX KOMMYHUKaLMIA OTKPbITbIM COCOH6oM

7.2.1 3emnaHble paboTbl NPU CTPOUTENLCTBE MOA3EMHbIX KOMMYHWUKAUWIA OTKPbITbIM crocobom
OONXKHbI BbINOJIHATLCA € cobntogeHmem TpebosaHuit CM 45.13330 M HOPpMATUBHbLIX AOKYMEHTOB Ha
NPOEKTUPOBAHNE MOA3EMHbIX KOMMYHWKAUMIA COOTBETCTBYIOWErO BMAA, a TaKKe B COOTBETCTBUM C
yKasaHumamu MIP.

7.2.2 Bblbop 3eM/IEpPOMHbIX MalLMH npu pa3paboTtke MMNP gonkeH onpeaensTbCA rPYHTOBbIMU
YCNOBUAMMU, TEXHUHECKMMUN BO3MOXKHOCTAMM 3EeMIEPOMHDBIX MALLWH U HAIMYMEM 3EMAEPOMHON TEXHUKN
B NoApsaaHOM opraHmsaummn. Cnocob 1 TEXHONOTMA YCTPOMCTBA M Pa3paboTKKM TpaHLEN U KOTN0BAHOB Ha
3a00/104€EHHbIX TEPPUTOPUAX AOMKHbI ONPeAeNnaTbCs paboyei 4OKYMEHTaUMeN B 3aBUCUMOCTM OT TUMOB
6onoT.

7.2.3 TpousBoAacTBO 3eMAHbIX PAabOT B OXPaHHbIX 30HAX CYLWECTBYHOLWMX MOA3EMHbIX
KOMMYHMKaUMI LONKHO BbINOHATLCSA MOC/IE NOAYYEHUA pPaspeLleHns Blage blLa oXxpaHAeMoro obbeKTa
W B NPUCYTCTBUU ero npeacTaBuTens.

7.2.4 Npwn obHapyKeHUM B Xoae 3eMNAHbIX PaboT GpparmeHTOB apXe0sIOrMYeCcKMX APEBHOCTEN U
ApYrvx npeameToB, KOTOpble MOTYT MPeacTaBaaTb UCTOPUYECKUIA MHTepec, HeobX0AMMO Bbi3BaTb Ha
MeCTO npeAcTaBuTenel ynpaBaeHUs KyabTypbl OPraHOB agMUHUCTPALMM.

7.2.5 B npoekte [o/xKHa ObITb YCTAaHOB/NEHA HeobXOoAMMOCTb BPEMEHHOro KpenseHus
BEPTMKAJIbHbIX CTEHOK TPaHLEN M KOTJI0BAHOB B 3aBUCMMOCTM OT UX FNYyBUHbI, BUAA U COCTOAHUS TPYHTA,
TMOPOreonorMYecknx YCl0BUM, 3HAYEHMA U XapaKTepa BPEeMEHHbIX Harpy3ok Ha 6poBKe U Apyrux
MECTHbIX YC/TOBUN.

7.2.6 YCTPOMCTBO OTKPbLITbIX BbIPabOTOK C BEPTUKANbHBIMU CTEHKaMK 6€3 KpenaeHUi B HeCKasibHbIX
M He3amep3lMX TFPyHTax BbllEe YPOBHA FPYHTOBbIX BOA M NpPM OTCYTCTBUM BOAM3M MNOA3EMHbIX
COOpPYXEeHUN gonycKaetca Ha rnybuHy He bonee: 1,0 m - B HacCbIMHbIX, MeCYaHbIX U KPYMHOOOA10MOYHbIX
rpyHTax; 1,25 m - B cynecax; 1,50 m - B CYyrnMHKaxX 1 rAnHax.

7.2.7 MaKcumasibHas KpyTU3Ha OTKOCOB OTKPbITbIX BblPaboTOK rAybuHOM A0 5 M, ycTpanBaembix
6e3 KpenseHuii B HeCKasbHbIX FPYHTaX Bblle YPOBHA MOA3EMHbIX BOA (C y4ETOM WX KanuaisapHOro
NOAHATUA) UAW B TPYHTAX, OCYLIEHHbIX C MOMOLLbIO MCKYCCTBEHHOIO BOAOMOHUMMKEHUSA, NpuBeaeHa B [1].

7.2.8 MaKcMmanbHana KpyTU3Ha OTKOCOB OTKPbITbIX BblpaboOTOK rnybuHoin 6onee 5 m Ao/KHa
YCTAaHaB/AMBATbCA MPOEKTHOM [AOKyMeHTaumen. B oAHOPOAHbIX rPyHTax KPyTU3HY AO0MyCcKaeTcA
NPUHMMAaTL No rpadpuKkam npunoxkeHma B CMN 45.13330.2012, HO He Kpy4e yKasaHHbIX B [1] ana rnybuHbl
BbIEMKM 5 M M BO BCeX rpyHTax (BKAOYas cKanbHble) He 6onee 80°. KpyTW3Ha OTKOCOB BbIEMOK,
pa3pabaTbiBaeMbIX B CKa/IbHbIX FPYHTaxX C NPUMEHEHUEM B3PbIBHbIX PaboT, AOMKHA ObITb YCTAaHOB/IEHA B
npoekxTe.

7.2.9 B rpyHTax ¢ BbICOKMM YPOBHEM FPYHTOBbIX BOA, A1 OTKAYKM BOAbI B HUMKHEN TOUKE TpaHLUew,
Ha AHe, [,O/KHbI ObITb BbIKONAHbI MPUAMKMU.

7.2.10 BblemMKa rpyHTa NpuW YCTPOMCTBE KOTNOBAHOB W TpaHLIEN C KpenneHWem [epeBAHHOW
3a6UMPKOI L0/XKHA BbINOJIHATLCA TO/IbKO C €€ OMNeperKatowmm NorpyKeHnem, Npm aToM Haamyme nasyx
MeXKay rPYHTOM M 3abMpKON He gonycKaeTtcs. B cnyyae ob6pasoBaHMA nNasyx M pasynnoTHEHWUI TpyHTa
HeobXxoAMMO 3anoHeHNe (HarHeTaHWe) LeMEHTHO-NeCcYaHoro pacTBopa meKay 3abUpPKo U rPyHTOM.

7.2.11 Mpw pbiTbe TpaHLWeEN POTOPHbLIMM 3KCKaABaATOpaMuM ANA nonyvyeHua 6onee pOBHOM
NMOBEPXHOCTM AHa TPaHLEN Ha NPOEKTHOM OTMeTKe 1M obecrneyeHuma NAOTHOrO NPUAEraHUA YNOKEHHOTO
TpybonpoBOAa K OCHOBaHMIO Ha BCEM NPOTAMXKEHUN BAOJIb OCU KOMMYHMKALMKN Ha LUMPUHE HE MeHee 3 M
OO/MKHA NPOBOAUTLCA B COOTBETCTBMM C MPOEKTHOM AOKYMeHTauuven npepBapuTenbHad naaHMPOBKA



MUKpopenseda Nonockl.

7.2.12 Pa3paboTKy TpaHLWei Ha 6onoTax caeayeT BbINOAHATb O4HOKOBLUOBbIMM 3KCKaBAaTOPaMM ¢
0b6paTHOM /IONATOM Ha YLWMPEHHbIX MAM OObIYHbIX TyCEHWUUAX Ha CAaHAaX, AparnakHamuv  wuau
cneuyanbHbIMU MaWMHAMMK.

7.2.13 B uensax npeaoTepaleHns gebopmaumii npoduna BbipbITOM TPaHLLEN, a TaKKe CMep3aHuA
OTBaNa rpyHTa Temnbl M30AALMOHHO-YKAALOUYHbIX U 3eMAAHbIX PAaboT A0MKHbI ObiTb OAMHAKOBLIMW.
TexHONorn4yeckn Heob6XoANMMbIN PA3PbIB MEXAY 3€eMNEPONHOM U U30NALLUOHHO-YKNAL0UYHOW KONOHHAMM
[O/IKeH bbITb yKasaH B MIMP. Pa3paboTka TpaHLwel B 3agen B rpyHTax (3a UCKAOYEHMEM CKaslbHbIX B
NleTHee BpeMs), Kak NpaBu/o, He AONYyCKaeTcs.

7.2.14 PbixneHue CKanbHbIX TPYHTOB B3PbIBHbIM CMOCOOOM A0/13KHO NPOBOAUTLCA A0 BbIBO3a TPYO
Ha Tpaccy, a pbixJeHne Mep3/blX FPYHTOB A0MNYCKAaeTcA NPOBOAUTbL NOC/e PAacKAaAKM TPY6 Ha Tpacce.

7.2.15 Tpwn pa3paboTke TpaHWeENA C NpPeaBapUTE/IbHbIM PbIXJIEHUEM CKa/JIbHOTO TpPyHTa
6ypoB3pbIBHbIM COCOH60M Nepebopbl A0/KHbI ObITb IMKBUANPOBAHbLI 3@ CYET NOACLINKN MATKOTO rPyHTa
W ero ynnoTHeHus.

7.2.16 K MOMEHTY YKNaAKN NoA3eMHOM KOMMYHUKALMWN AHO TPaHLLEN A0KHO ObiTb BbIDOBHEHO B
COOTBETCTBMM C NPOEKTHOMN AOKYMEHTaUMeN. YKNaAKa KOMMYHUKALUMM B TPAHLLED, HE COOTBETCTBYHOLLYIO
NPOEKTHOM AOKYMEHTALMM, 3anpeLLaeTcs.

7.2.17 Mpu npoknagke TpybonpoBOAOB B CKaJibHbIX, FPAaBUMHO-TAaIEYHUKOBbLIX U LWEBEHUCTbIX
rPYHTaX, a TaKXKe Npu NpoKaagKe TpybonpoBoAoB C U30AALMOHHLIM MOKPbITUEM ANA UX NPeSoXPaHEeHNs
OT MeXaHW4YecKMx NoBpexXaeHnUn cnenyet npenycmaTpmBaTb YCTPOMUCTBO NOACHINKM U3 MATKUX FPYHTOB
TONWMHON He meHee 10 cm Hag, BbICTYNAIOWMMM YaCTAMMU OCHOBAHMA TPAHLLEWN.

Mpy NPMMEHEHUM B CKa/bHbIX U MEP3/blX FPYHTAX B3PbIBHOIO cnocoba pbixneHus NoAacbinKka m3
MATKUX FPYHTOB A0/13KHA ObITb TONLWMHOM He MeHee 20 CM HaZ, BbICTYNAOWMMM YaCTAMM OCHOBaHMA NOA,
TpybonpoBoAbl, NPU STOM NPUMEHAEMbIN TPYHT HE LLONIKEH COAEPKATb MepP3/1ble KOMbS, LebeHb, rpaBuit
W Apyrue BKAOYEHUA pasmepom bosiee 5 cm B nonepeyHuKe.

7.2.18 MArkyto noAcbInNKy AHa TPAHLEN U MPUCBINKY MATKUM FPyHTOM Tpy60npoBOAO0B, YN0XKEHHbIX
B CKa/lbHbIX, KaMEHWUCTbIX, WeBEHUCTbIX, CYXMX KOMKOBATbIX M MEeP3/bIX FPYHTaX, AOMyCKaeTcAa no
COTrNacoBaHUIO C NPOEKTHON oOpraHmsaumeidr U 3acTPOMULLIMKOM (3aKa3uMKOM) 3aMeHATb CMJ/IOLLIHOM
Ha4EeKHOW 3aLLMTOM, BbINOJHEHHON N3 HE THUIOLLMX, SKONOTMYECKM YUCTbIX MaTepmaos.

7.2.19 3acbinka TpaHLWen NpPoBOAMTCA HEMOCPeACTBEHHO BCAeq, 33 YKAaAKOM KOMMYHUKaLMK U
YCTAHOBKOW 6aNfacTHbIX TPy30B MAM aHKEPHbIX YCTPOMCTB, ecin 6annacTMpoBKa KOMMYHUKaLUK
npeaycMoTpeHa NPOEeKTHOW AOKyMeHTaume. MecTa yCTaHOBKM 3aMOpHOM apmMaTypbl, TPOMHMKOB U T.1.
3aCbINAOTCA NOC/E UX YCTAHOBKMU M MPUBAPKU KAaTOAHbIX BbIBOAOB.

Mpu 3acbinke TpybonpoBoga rpyHTOM, COAEPKALLMM MEP3/ble KOMbSA, LWebeHb, rpasuin n apyrue
BK/ItOYEHUA pa3mepom bosiee 5 cm B nonepeyHMKe, U30AALMOHHOE NOKPbITUE CneayeT NPeaoXpPaHATb OT
NoBPEXAEHUN MATKUM TPYHTOM Ha ToawmHy 20 cMm Hag, BepxHein obpasytolen Tpyobl UM YCTPONCTBOM
3aLLMUTHbBIX MOKPbITUIN, NPEeAYCMOTPEHHbIX MPOEKTHON AOKYMEHTaunen.

7.2.20 [leMOHTax pacnopHbIX KOHCTPYKLMWA BPEMEHHbIX KPEMNIeHUN OrparKAeHWN TpaHLen u
KOTNOBAHOB BO/IM3M COOPYKEHUI OKPY)KalOLWeM 3acCTPOMKM [OMKEH BbIMNOAHATLCA TO/IbKO Moce
YCTPOWCTBA MOCTOAHHbIX KOHCTPYKUMIA WM NOCAE BbIMOAHEHWA OOPATHOM 3aCbIMKM C MOCAONHbLIM
YNNOTHEHWEM FPYHTa 4,0 OTMETKM HMKe 0,2 - 0,5 M OT HM3a pPacriopHbIX KOHCTPYKLMIA. 3acbInKy BbipaboToK
BO/IM3M COOPYKEHUI OKpYMKaloWeld 3aCTPOMKM c/edyeT BbIMOMHATL Neckom ¢pakumMii OoT cpegHel
KPYMHOCTU A,0 KPYNHbIX, PABHOMEPHO pacnpenensas ero no Bcen naowaam BbipaboTok C 04HOBPEMEHHbIM
Noc/NoMHbIM ynaoTHeHuem cnosmu 0,2 - 0,3 m. KoapduuMeHT ynAOTHEHUA TPYHTOB Mpu obpaTHOM
3acbinKe gonxeH bbiTb paBHbim 0,92 - 0,95.

7.3. CTpouTenbCcTBO NOA3EMHbIX KOMMYHUKALMIN 3aKPbITbIM Cocobom

CTpouTENbCTBO WM MPOKNAAKA MNOA3EMHbIX KOMMYHMKALMIM 3aKpbITbiM CNOCOBOM  AO0/KHbI
BbINO/IHATLCA C NPUMEHEHMEM OecTpaHLWenHbIX TexHonornn (npunoxkeHune T). Mpu 3TOM AOMKHbI
yunTbIiBaTbCA TPebOBaHWA AENCTBYIOWMX HOPMATUBHbLIX LOKYMEHTOB, CTaHLAPTOB Ha CTPOUTENLCTBO
NoA3eMHbIX KOMMYHUKALLWI COOTBETCTBYHOLLENO BUAA U MPUMEHEHME COOTBETCTBYHOLMX BeCTpaHLLenHbIX
TEXHO/IOTUI, @ TAKXKe NONIOKEHUIN HACTOALLLEro CBOLA NpPaBuI.

7.3.1 lWnToBaA npoxogka

7.3.1.1 CTpouTenbCTBO MOA3EMHbIX KOMMYHMKaLUUIA METoAOM LWMTOBOM MNPOXOAKW cneayet
BbINO/IHATL NMYTEM MPOXOAKM TOHHENA N YCTPOICTBA ero 064eMKN C MOMOLLBbIO TOHHENENPOXOAUYECKOTO



Komnnekca (TMK), ynpasnaemoro HaxoAsaLWmMmes BHYTPU HEro NepCcoHa oM 1 NO3BOAIOLLETO BbIMNONHATD
pa3paboTKy M TpaHCNOPTMPOBAHME rPyHTa 3a npegensl TIK, KpenneHue 3a60a 1 Bo3BegeHUE 0064eNKN.
7.3.1.2 TMK gonxkeH BKAOYATb B ceba creaytowime OCHOBHbIE CUCTEMbI M arperaTtbl: NepeaBuKHYIO
BPeMeHHYI0 Kpenb (060N104YKy); LWMUTOBYID MalMHY C paboymm (NopogopaspyLllatolmMm) OpraHom,
pacnofioXKeHHYt0 B TONOBHOW 4acTu; obopyaoBaHuWe [AAA TPAHCNOPTUPOBAHUA [PYHTa; CUMN0BOE
obopyaosaHue ana nepepsukenus TIMK (gomkpaTHyto cTaHuumio); obopyaoBaHve Ans BO3BeAEHMUA
064e1KM, PacnosIoKeHHOe B XBOCTOBOM YacTW LMTA; CUCTEMY YNPABAEHMA U KOHTPOAA NofoxeHna TMNK B
NPOCTPAHCTBE; CUCTEMY ANA CO34aHUA aKTUBHOIO NpuUrpysa 3abos (Nnpu HeobxoanuMocTw).

7.3.1.3 LLlnToBaa npoxoaKa O0KHA OCYLLECTBAATLCA NYTEM LMKAMYECKOro NocaenoBaTesibHOro
NMOBTOPEHUA TPEX OCHOBHbIX Onepauuii: paspaboTka rpyHTa B 3aboe, nepeaBuMKeHME LWMTA C NOMOLLbIO
rMAPOAOMKPATOB, BO3BEAEHWE 064ENKN.

7.3.1.4 CnepyeT npumeHATb cneaytowme Tunol TMK:

- YaCTMYHO MEXaHU3UpPOBaHHbIE - 3260l OTKPbLITOrO TMMA; pa3paboTKa rPyHTa M KpenseHue 3ab6os
BbINO/IHAETCA BPYYHYIO, OCTa/ibHble MNPOLLECCbl MEXaHM3MPOBAHbl; MEXaHUM3Mbl AAA MOrPy3KU MU
TPAHCNOPTUPOBAHMA NOPOAbI KOHCTPYKTUBHO HE CBA3aHbI CO LLMTOM;

- MexaHW3MpoBaHHble (TOHHeNenpoxoAYeckMe mexaHW3MpPOoBaHHble KomnseKcbl - TMMK) - Bce
OCHOBHble Npoxoa4Yeckune npoueccol (pas3paboTka, NOrpysKka M TPAHCNOPTUPOBaAHME MPYHTA, BO3BeAeHUe
064enKN 1 Ap.) MexaHU3MPOBaHbI; NPUMeEHAEeMOoe 060pya0BaHNE KOHCTPYKTUBHO CBA3aHO MeXay cobol
B e4MHOe uenoe.

7.3.1.5 TNMK nogpasgenatoTca: no Tuny pabodyero opraHa - Ha POTOpHble (pa3paboTka rpyHTa
BbIMNO/IHAETCA NO BCEM naowaam 3a60n), aIKCKaBaTOPHbIE, C FOPU3OHTAIbHBIMW PACCEKAOLWMMM NOAKAMM
W Ap.; No TMNy 3ab0s - C OTKPbITbIM 3a60em (pabouunii opraH B 3a60e He N30/IMPOBAH OT OCTA/IbHOM YacTu
LLMTA), C 3aKPbITbIM 3ab60em (pabounit opraH B 3a60e M30/IMPOBAH OT OCTa/IbHOM YacTu WMTa).

7.3.1.6 TpaHcnopTupoBaHWe pa3paboTaHHOro rpyHTa (Waama) LOKHO BbINONHATLCSA, KaK NPaBmno,
C NPUMEHEHMEM NEHTOYHOr0 WM  LUHEKOBOrO KOHBelepa, IMAPOTPAHCNOPTUPOBAHMA MO
TpybonpoBogam.

7.3.1.7 Npoxoaka TMNK (TNMK) B HeycTOMYMBBLIX FpyHTax (BOAOHACHIWEHHbIX Neckax, cnabbix
IMMHUCTBIX TPYHTaxX W Ap.) AOJIXKHA BbINOAHATLCA C MPUMEHEHMEM aKTMBHOrO npurpysa 3abos,
npeABapuUTeIbHOTO YKpenaeHus (cTabunamnsaymm) rpyHToB B 3a60e, BOAOMOHUMKEHUS.

HeobxoguMmo npumeHsTb cnegylowme Buabl aKTUBHOro npurpysa 3aboa: ruaponpurpys
(cycneH3MoHHbIN NpUrpys), FPYHTONPUIPY3 (FPYHTOBbIV NPUrpy3), NTHEBMONPUIpy3 (BO3AyLWHbIA NPUrpys),
KOMBWHMPOBaHHbIN NPUrpy3 (KOHCTPYKLMSA WUTa NO3BOIAET CO34aBaTb, B 3aBUCMMOCTM OT UHMKEHEpPHO-
reo/IorMyeckunx ycioBsuii, Asa unmn 6onee BMA0B Npurpysa).

7.3.1.8 B npouecce npoxoaku cnegyet NOCTOAHHO KOHTPO/IMPOBATb HamnpaB/ieHMe MPOXOAKU U
NA1aHOBO-BbICOTHOE NONOXEHUE LLUTA C MOMOLLbIO YCTaHOBAEHHOTO B TOHHE/IE N HA LUTE UHKEHEPHO-
reofesnyeckoro (HaBMrauMoHHoro) obopyaoBaHuA. KOHCOMM gns YCTaHOBKU HaBUMaLMOHHbIX NpUbopoBs
OO/MKHbI  MOHTMPOBATbLCA Ha CTAabWAbHbLIX CTPOUTE/bHBIX KOHCTPYKUMAX TOHHena. [posepka
CTabUNBHOCTU MONIOXKEHUA INEKTPOHHbIX NPUOOPOB ANA 33[aHUA HAMNPABAEHMA MPOXOLKM AOSKHA
BbINO/IHATLCA Nepes Ha4yasloM KaxKaoM CMeHb!.

7.3.1.9 Tun n mogens TMNK (TNMK) gonKHbl BbIBMPaTbCA Ha OCHOBAHUM BUAA, AMaMeTpPa U ANIUHbI
cTposienca NoA3eMHOM KOMMYHUKaL MK (TOHHENS), MHXEHEPHO-Te0I0rMYECKMX YCIOBUIM TPACChl, B TOM
yncne BMAA M MEXAHMYECKMX XapaKTepUCTMK pas3pabatbiBaemoro B 3aboe rpyHTa W yCNoBUiA
NPOXOXAEHUA Tpaccbl B Hanbonee HebAaroNnPUATHbIX MHXKEHEPHO-FE0I0MMYECKUX YCOBUAX.

7.3.1.10 AnAa npoKnaaKu NoA3emMHbIX KOMMYHUKALMI METOAOM LUUTOBOW MPOXOAKMU HEOBXOAMMO
NPUMEHATb cneayowme BuAbl obaenku: us cboOpHbIX 3N1eMEHTOB (Kak NpPaBWAO, BbICOKOTOYHbIE
enes3obeToHHble U dnbpobeToHHbIE 610KM); MOHONIUTHO-NPEeccoBaHHOro 6eToHa, enes3obeToHa uam
¢dnbpobeToHa.

7.3.1.11 Ycnosus npumMeHeHua o06OenKu KaxKkaoro BuAa, €€ KOHCTPYKUMS, MPOYHOCTHbIE
XapPaKTEPUCTMKN, 3aWUTHbIE MOKPbITUA (NPU HANMYMK), METOAbl CTbIKOBKM U M30NALMA CTbIKOB (anA
cbopHOW 064enKkn) [o/MKHbI  onpeaenaTbcs TpeboBaHMAMU HOPMATUBHbLIX AOKYMEHTOB AN
NPOK/NaAblBaeMbIX KOMMYHUKALUMA COOTBETCTBYIOLLErO TMMA M YKa3aHUAMM CTaHAAPTOB (TEXHUYECKUX
YCNOBUWIA) Ha 064€eNKy.

7.3.1.12 BbibpaHHble napameTpbl 064eKM U ee coeaUHEHUI A0NKHbI 06ecrneynBaTb: BOoCnpuaTue
3KCM/IlyaTaLMOHHbIX Harpy3oK M BO34ENCTBUIA, NPOLAO/bHLIX YCUAWNIN, CO34aBaeMbIX LWMTOM BO Bpems



nepeasu»KeHUs, a TaKKe [aBAeHWA TaMMOHAXKHOrO pPacTBOpa, HarHeTaemoro 3a obaenky;
dYHKUMOHMPOBaHME TOHHENA B COOTBETCTBUM C €ro npesHasHavyeHnem v Tpebyemon 40AroBeYHOCTbIO;
3aLLNTY TOHHENA OT NPOHUKHOBEHMA NOA3EMHbIX BOA,.

MpumeyaHua

1 KOHCTpYKUMA 1 reomeTpryeckme napameTpbl cOOpHOM 064eKN A0NKHbI BbIOMPATLCA € yYeTOM
KOHCTPYKLMU N TEXHONOTMYECKUX BO3MOMKHOCTEN TOHHENENPOXOAYEeCKOro obopyaoBaHuUA.

2 B cbopHbIx 6a0Kax M THOOUHrax ANA BO3MOMKHOCTM HArHETaHWA TaMMOHAXHOro pacTBopa B
33064e104HOE NPOCTPAHCTBO A0/KHbI ObITb CNeLManbHble OTBEPCTUS.

7.3.1.13 MNepen Haya/IOM CTPOUTENBLCTBA NOA3EMHbIX KOMMYHUKaLMIM METOA0M LLMTOBOM MPOXOAKM
Heob6X04MMO BbINONHUTL OLEHKY BAUAHUA CTPOUTENbCTBA Ha OKPYKAKOLLLYIO 3aCTPOMKY B COOTBETCTBUM C
6.4.

7.3.1.14 TexHo/sOrMA YCTPOWCTBA MNOA3EMHbIX KOMMYHUKaUU ¢ npumeHeHnem TIMK gonxHa
BbIOMPATLCA C Y4ETOM €ro TUMa U KOHKPETHOW MOAENN, MPUHATON NPU NPOEKTUPOBAHMM 0ObeKTa.

7.3.1.15 MNP, B TOM Yncne, AONKEH: onNpenenaTb TEXHO/IOMMYECKYIO NOCNe40BaTENbHOCTb U PEXUM
Npoxoayecknx paboT (pa3paboTKM U yaaneHua rpyHTa, KpenneHus v npurpysa 3abos, HarHeTaHus
TaMMOHaXXHOro pacTesopa 3a 06Ae/Ky, ycTpoicTBa 064eKM), C NPUBA3KON UX K MPOEKTHOMY npodunio,
YC/IOBUAM CTPOUTENLCTBA, NPUMEHAEeMOMY 060pyA0BaHUIO, CPOKamM MPoM3BOACTBA PaboT; coaeprkaTtb
yKa3aHMA MO KOHTPO/O KayecTBa paboOT COrNacHO AeNCTBYIOWMM HOPMATMBHBIM AOKYMEHTaM W
TpeboBaHUAM NpOoeKTa.

MpumeyaHwua

1 TpeboBaHua usrotoutena TMK (TNMK), n3noKeHHble B MHCTPYKUUM MO €ro 3Kcnayataumm,
ABNAOTCA 0653aTeNbHbIMM NpK pa3paboTke MNIMP Ha NPoXoaKy TOHHENA.

2 CTpouTenbHble onepauumu, nsnoxeHHbole B MMP No NpoxofKke TOHHENA, LOMKHbI BbITb CTPOro
yBA3aHbl C AONYCTUMbIMU peXMmaMu 3Kcnayatauum npuHAToro TMK B KOHKPETHbIX YCNOBUAX
CTpoUTeNbCTBA TOHHENA.

7.3.1.16 Ona TNIMK c akTMBHbIM npurpysom 3ab6os MMP (TexHONOrMYecknii pernameHT) LOJIKeH
cofepKaTb MOJIyYEHHblE Ha OCHOBAHUWU TEOTEXHUYECKMUX PaACYETOB MWHMMASIbHO M MAKCMManbHO
OONYCTUMble 3HaYeHUA AaBaeHUsa NPUrpysa (C NPMBA3KOM UX K y4acTKam Tpacchl), KOTopble HeobxoaMmo
KOHTPO/IMPOBATb U NOALEPKMBATb B NpoLEcce NPOXoaKW. PacyeTHble 3HaYeHMA AaBAeHUA NPUrpysa B
npouecce MNPOXOAKM, B 3aBUCMMOCTM OT pPe3y/abTaTOB rEeOTEXHUYECKOrO MOHWUTOPMHIA, Npu
HeobXxo4MMOCTH, cneayeT KOPPEKTUPOBATb.

7.3.1.17 Tpacca NPOEKTUPYEMOro Yy4acTKa LMTOBON MPOXOAKU MOMKET ObiTb KPUBOJIMHEMHOrO
oYepTaHMA B NNaHe U npodune B Npesenax MUMHUMaNbHO AOMYCTUMbIX 3HAYEHW, yCTaHABAMBaEMbIX 1A
TNK KOHKpeTHOM mMopgenun, B 3aBMCMMOCTM OT BMAA MPOKNAAbIBAEMON KOMMYHWMKAUMKM, TUMNa U ee
AMaMeTpa, a TaKKe A0oNyCKaeMblX MPUBAUMKEHNIN K Pa3INYHbIM 06BbEKTaM.

7.3.1.18 [na MoHTa)ka W pgemoHTa)ka TMK B HayanbHOM W KOHEYHOW TO4YKax Tpacchl
NPOK/MaAblBaeMOro TOHHeNs caeayeT yCTpamBaTb CTAPTOBbLIA (MOHTaXHbIM) U NPUEMHbIN (4EMOHTAXKHbIN)
KOTNOBaHbI (WaxTHble CTBOJIbI). Pazamepbl KOTN0BAHOB (LWAXTHbIX CTBO/IOB) B NJ1aHe ciedyeT HasHayaTb B
33aBMCMMOCTM OT rabapuToB LWMTOBOIO U APYyroro obopynoBaHMA, KOTOPOE AO0/KHO ObiTb PasMeLLLEeHO U
CMOHTMPOBAHO B CTapTOBOM KOT/I0BaHE, I6MOHTUPOBAHO M U3B/IeYEHO Ha NOBEPXHOCTb Yepes NPUeMHbIi
KOTNOBaH (LIaxXTHbIN CTBOA).

7.3.1.19 Mpwu BbINOAHEHMN PaboT BOAM3M COOPYKEHUN OKPYIKAIOLLEN 3aCTPOMKKU ceayeT ocobo
06paLaTb BHUMaHWe Ha cobatoaeHNE TEXHONOMMYECKOTO PEFTAMEHTA NPOXOAKM C Le/ibio HefonyLLeHNA
CBEPXMNPOrHO3HbIX AOMNOAHUTENbHbIX AedopmaLmii UX OCHOBAHMUM, CBOEBPEMEHHOE W KayecTBEHHOE
HarHeTaHMe TaMMOHaXHOro PacTBopa 33 064e/Ky TOHHeNs.

7.3.1.20 Bce 3a3opbl Mexay cbopHOM 064eNKON M TPYHTOM AOMXHbl OblTb 3amnoJsiHeHbI
TAMMOHAXHbIM PACTBOPOM MYyTEM MPOU3BOACTBA NEPBUYHOIO, KOHTPOIBHOIO U B HEOOXOAMMbIX CyYanAx
YNAOTHUTENIbHOTO WMAM KOMMEHCALMOHHOIro HarHeTaHWM, C Lesblo: obecneyeHUs ee reomeTpuyYecKomn
HEU3MEHAEMOCTWN, COBMECTHOM pPaboTbl C OKPYKalOWMM FPYHTOM, COXPAaHHOCTW, AO/TOBEYHOCTU WU
obecneyeHns BOAOHEMNPOHULAEMOCTU B MEPUO, SKCMyaTauMu TOHHENA, a TaKKe npesoTBpalLeHus
CBEPXMNPOrHO3HbIX 0CaZA0K 3EMHOM NOBEPXHOCTU U COOPYIKEHWIM OKPYKAIOLLEN 3aCTPOMKMN.

7.3.1.21 CocTtaB TammnoHaXHOro pactBopa W TpeboBaHUA K Hemy (MOABUMKHOCTb, BpeMms



CXBaTbIBaHMA, MPOYHOCTb TAMMOHAXKHOIO KaMHsA) AO0/KHbI NOAOMPATLCA U COCTaBAATLCA OTAE/NbHO ANA
Ka*KOoro ob6beKTa C y4eTOM UHMKEHEPHO-TE0IOFMYECKUX YCAOBUI TPACChl, TEXHONOTMYECKNX MapameTpoB
NPOXOAKN TOHHENN (CKOPOCTU MPOXOAKU, 06bema HAarHeTaHWa pacTBopa) U xapaktepuctuk TMNK (umcno
TOYEK OAHOBPEMEHHOro HarHeTaHWsA, KOHCTPYKLMWM XBOCTOBOrO YMJIOTHEHWA LWMTaA, MPOTAKEHHOCTU
KOMMYHUKaUUN ANA TPaHCNOPTMPOBAHMA pacTBopa K MeCTy HarHeTaHus w T.n.). B npouecce
NpoxoAyecKkmx paboT cocTaB pacTBOpPa NOANEKUT KOHTPOJIIO U, MPU HEOBXOAMMOCTUN, KOPPEKTUPOBKE.

7.3.1.22 MNepBUYHOE HarHeTaHWe TAMMNOHAXXHOTO PacTBOPA AOJ/IKHO BbINONHATLCA Yepes TPyOKu,
pacnofoXeHHble B XBOCTOBOW YacTh 060/104KM WMTa (MO BO3MOMXKHOCTU, OAHOBPEMEHHO C NMepeaBUKKONM
WMTa), UM Yepe3 OTBEPCTUA B COOPHbLIX 3nemMeHTax 064enKkn nocne ux MoHTaxka. CpeaHee nasneHue
HarHeTaHMA pacTBopa AOJ/IKHO ObiTb Bbille PAacYeTHOro AaBAeHUA Npurpy3a 3abos, NnpesyCMOTPEHHOTO
NPOEKTOM WN YCTaHOBAIEHHOTO TEXHONOTMYECKUM PErlaMeHTOM Ha Npoxoaky. MpeaenbHoe gaBneHue
HarHeTaHuA He AOJIKHO NPeBbIWaTb HECYLLY CNOCOBHOCTb 064e/KM € y4eTomM KoaddULMeHTa 3anaca.

7.3.2 MNKpPOTOHHENNpPOBaHUE

7.3.2.1 CTpouTenbCcTBO MOA3EMHbIX KOMMYHUKALUMA METOA0M MWKPOTOHHENNPOBAHUA cneayeT
BbINO/IHATL NyTEM NPOAABANBAHMA TPyBoNpoBOAa C MOMOLLBI AOMKPATOB U PACMOIOKEHHOM BNepeau
Hero ynpasasaemoi AUCTaHUMOHHO (B aBTOMaTMYECKOM PeXMME) MPOX0AYECKON MaLLMHbI, MO3BOAIOWMX
6e3 npucyTcTeMA Ntoaen B 3aboe BbINOAHATL pa3paboTKy U TPAaHCNOPTUPOBAHME FPYHTA HAa NOBEPXHOCTD,
KpenneHue 3abos W npogaBauBaHWe TpybonpoBoda W3 CTbIKYEMbIX B CTApTOBOM (MOHTA*KHOM)
KOT/IoBaHe (WaxTHom cTBone) Tpyo.

7.3.2.2 MUKPOTOHHENEMNPOXOAYECKUIA KOMINEKC JO/TKEH BKAOYATb B cebA cneaytolime OCHOBHbIE
CUCTEMbI M arperaTtbl: WWUTOBYIO MalIMHY C pabouymm (NopoaopaspyLllatomnm) OpraHoOM; CUCTeMY ANs
TPaAHCNOPTUPOBAHMA FPYHTA; CUIOBYIO MPOAAB/NBAOLLYIO YCTAHOBKY (LOMKPATHYIO CTaHLMIO); cUCTEMY
ynpaB/ieHMA N KOHTPONA NONOXKEHUA LLMTOBON MALLMHbI B NPOCTPAHCTBE; CUCTEMY ANA NPUTOTOBAEHUA U
HarHeTaHMA OEHTOHMTOBOrO PacTBOPA; CUCTEMY AR CO343HWMA aKTUBHOrO npurpysa 3abosa (npu
HeobxoammocTu).

7.3.2.3 MWKPOTOHHENMPOBAHUE A0/KHO OCYLLECTBAATLCA, KaK NPaBuao, MO ABYXSTanHOM cxeme,
nyTeM LMKAMYECKOrO NOC/Nef0BaTeIbHOrO MNOBTOPEHMUA C/eAYHOLLIMX OCHOBHbIX onepauni: paspaboTka
royHta B 3aboe c OoAHOBpPEMEHHbIM NpoAaBAMBaHWEM TpybonpoBoda C MOMOLLbIO AOMKPATOB U
pacnonoXeHHON BnNepean Hero ynpaBasemol AUCTAaHLMOHHO NPOXOAYECKON MaLUMHbI; HapaliMBaHue
TpybonpoBoaa B CTAPTOBOM KOT/IOBaHe (LUaXTHOM CTBOJIE) MyTEM MPUCTbIKOBKU AOMOJHUTEbHbBIX CEKL M
Tpyb.

MpumeyaHne - MUKPOTOHHENMPOBAHWE A0MYCKAeTCA BbIMOJHATL NO TPEXCTYNEHYaTon cxeme - C
npeasapuUTenbHON NPOXoaKol (bypeHnem nam npoaasanBaHMeM) NUAOTHOM CKBAXKMHbI.

7.3.2.4 TpaHcnopTupoBaHue pa3paboTaHHOro rpyHTa (wnama) cneayet  BbINOAHATbL
rTMAPOTPAHCNOPTUPOBAHMEM WMAW  MHEBMOTPAHCMOPTUMPOBaHMEM MO TpybonpoBogam mnbo ¢
NPUMeHEHMEM LUHEKOBOTO KOHBeMepa.

7.3.2.5 MpoxogKka MTIK B HeycTOMUMBBIX FPyHTaX (BOAOHACHILLEHHbIX NEecKax, c1abbiX IMUHUCTbIX
rPYHTaX U 4p.) AOXKHA OCYLLECTBAATLCA C MPUMEHEHWEM aKTMBHOIO NpuUrpysa 3abosn, npeasBapuTeIbHOro
yKpenneHua (ctabunumsaumnun) rpyHToB B 3a60€e, BOAOMNOHUNKEHUS.

HeobxogMmo MpUMEHATb cneaylowme BuAbl AKTMBHOMO npurpysa 3aboa: rugponpurpys
(cycneH3MOHHbIN NpUrpy3), FPYHTONPUIPY3 (FPYHTOBLIM NPUrpy3), NTHEBMONPUIpy3 (BO3AYLWHbINA NpUrpys).

7.3.2.6 MNpoaBuKeHMe WMTOBOM MALIMHLI M NPoAABAMBaHME TpybonpoBoaa cneayeT BbIMOAHATb
NP NOCTOAHHOM MapKLEeNngepPCKOM KOHTpO/e.

7.3.2.7 [Ona nNpoOKNaAKM NOA3EMHbIX KOMMYHWKaUMA METOAOM  MUKPOTOHHEMPOBAHWUA
HeobXxo04MMO MPUMEHATb TPYObl CleayoWwmX BUAOB: CTa/bHble, Xene306eToHHble, NoAMMepPOETOHHbIE,
U3 CTEKNONNACTUKA, XPU3OTUILLEMEHTHbIE, KOMOUHUPOBAHHbIE.

7.3.2.8 YcnoBus npumeHeHua Tpyb Kaxgoro BMAa, UX NPOYHOCTHLIE XapaKTePUCTUKM, TO/WMHA
CTEHKM, 3aLLUTHbIE MOKPbLITUA, METOAbl CTBIKOBKM W W30AAUMA CTbIKOB [OOJIKHbI ONpeaenaTbea
TpeboBaHMAMM HOPMATUBHbIX LOKYMEHTOB A5 MPOKAaL4bIBaEMbIX KOMMYHUKAUNI COOTBETCTBYHOLWErO
TUMNA U YKa3aHUAMM CTaHAAPTOB (TEXHWUYECKUX YCA0BUIA) Ha TPY6bI.

7.3.2.9 BblibpaHHble nmapameTpbl TPYO M UX cOoeaMHEHWIt OOoNXHbI obecneymBaTb: BOCMpUATUE
3KCM/IlyaTaUMOHHbIX Harpy3oK W BO3AENCTBMIA; BOCNPUATME NPOAOJbHbLIX YCUAWN, CO343aBAEMbIX
AOMKPATHOM CTaHUMEN BO Bpemsa nepeaBuxeHus; pyHKUMOHMpPOBaHWE TpybonpoBoaa (MUKPOTOHHENS)



B COOTBETCTBUM C €ro npegHasHayeHnem u Tpebyemol L0AroBEYHOCTbIO; 3aWMUTY MUKPOTOHHENA oT
NPOHMKHOBEHMA MOA3EMHbIX BOA M MnpoTedeKk. OanHa ceKumi Tpyb [o/mKHa BbIOMPATLCS C y4eTom
pa3mMepoB CTapTOBOrO KOT/IOBAHa (LWAXTHOrO CTBOIA) M TUMa AOMKPATHOIO 060pyA0BaHUS.

7.3.2.10 MNepes  Hayalom  CTPOUTENbCTBA  MOA3EMHbIX  KOMMYHWKaLMA  METOAOM
MWKPOTOHHEIMPOBAHUA HEOBXOAMMO BbINONHUTL OLLEHKY BAMAHUA CTPOUTENLCTBA Ha OKPYMKAIOLLYHO
3aCTPOKY B COOTBETCTBUN C 6.4.

7.3.2.11 MNP, B TOM Yncne, OONKEH: COCTABAATLCA C YHETOM MHCTPYKLUKUM No sKcnayaTaumn MTIIK,
onpeaensaTb TEXHOOMMYECKYHO NOC/Ie[0BaTeIbHOCTb M NapameTpbl MUKPOTOHHENIMPOBaHUA, C NPUBA3KOM
MX K MNPOEKTHOMY Mpoduato, YCNOBUAM CTPOUTENLCTBA, NPUMEHSeMoMy O6OpyAOBaHUIO, CPOKam
npounsBoAcTBa paboT; cofepkKaTb YKa3aHMA MO KOHTPOAID KayecTBa pPaboT COrnacHo AencTBytowmm
HOPMaTUBHbIM LOKYMEHTaM M TpeboBaHMAM NPOEKTa.

7.3.2.12 Ana MTIMK c akTMBHbIM npurpy3om 3ab6os MNP (TexHONOrMYecknii pernameHT) LOJIKeH
coaep)aTb MoJjlydeHHble Ha OCHOBAHWW TFEOTEeXHUYECKUX pPacYeTOB MUHUMANBHO M MAKCUMANbHO
OONYCTUMble 3HaYEeHUA AaBaeHMsA NPUTpy3a (C MPMBA3KOMN UX K y4acTKam Tpacchl), KOTopble HeobxoaMmo
KOHTPO/INPOBaTb M NOAAEPKMBATbL B MpoLecce NPOXoAKW. PacyeTHble 3HaYeHUA AaBNEHUA NpUrpysa B
npowecce MNPOXOAKNM B 3aBUCMMOCTM OT pPe3y/bTaTOB [eOTEXHUYECKOro MOHWUTOPUHIA, npwu
HeobXxo4MMOCTH, cneayeT KOPPEKTUPOBATb.

7.3.2.13 Tpacca NPOEKTUPYEMOro y4yaCcTKa MWKPOLLUTOBOM MNPOXOAKM MOMKET ObiTb
KPMBOJIMHEMHOIO O4YepTaHMA B NiaHe W npodune B npenenax MUHUMANBHO LOMYCTUMbIX 3HAYEHWA,
ycTaHaBamBaembix ana MTIMK KOHKpeTHOW moaenu, B 3aBUCMMOCTM OT BWAAQ MPOKAALbIBaeMown
KOMMYHMKauUmMK, TMNa 1 ee MameTpa, a TakKe A0MYyCKaeMblX NPUBAMMKEHNN K Pa3IYHbIM 06beKTaM.

7.3.2.14 [Ona MmoHTa)ka M pemoHTaxka MTIMNK B HayaNbHOM W KOHEYHOM TO4YKax Tpacchl
NPOK/MagblBaeMol MOA3EMHON KOMMYHWMKALMKU CleayeT ycTpauMBaTb CTApPTOBbIA (MOHTaXKHbIN) M
NpuemMHbI (4eMOHTaXKHbI) KOTN0BaHbI (LWaXTHble CTBOJIbI). Pa3mepbl KOT/IOBAHOB (LWAXTHbIX CTBO/IOB) B
naaHe cnefyeT Ha3Ha4YaTb B 3aBUCMMOCTM OT rabapuToB WMTOBOIO M BCMOMOraTe/IbHOro 060pyA0BaHUs,
KOTOpOEe [AOJ/IKHO OblTb pPasmelleHO M CMOHTMPOBAHO B CTAapTOBOM KOT/IOBAaHe, AEMOHTUMPOBAHO U
N3B/JIEYEHO Ha NOBEPXHOCTb Yepes NPUEMHbIV KOTN0BAH. PaccTosHMe mexay CTapTOBbIMU U MPUEMHbBIMMU
KOTN0BaHaMM (LLAXTHbIMW CTBONAMM) cneayeT NPUHUMATb B 3aBUCUMOCTM OT TEXHUYECKMX BO3MOMKHOCTEN
MTMK 1 MHXKEHEPHO-TE0JIOTMYECKNX YCI0BUI MO TPacce NPOXOAKM.

7.3.2.15 [lomKpaTHasa CTaHUMA [0/KHA BbIOBMPATbCA HAa OCHOBAHWM BWAAQ, AMAMETPa U ANMHbI
cTposLweroca TpybonpoBoaa, MHKEHEPHO-Fe0N0rMYECKUX YCA0BUIA Tpaccbl. MOLWHOCTb AOMKPATHOM
CTaHUMW ana obecneyeHMa BO3SMOXKHOCTU 3a4aBAnBaHUA TpybonpoBoaa AO/XKHA NPEBLIWATL HE MeHee
yem B 1,5 pasa pacyeTHoe ycunme 3a4aBanBaHUA.

7.3.2.16 [omKpaTHasa cTaHuua Ana 3a4aBavBaHuMa TpybonpoBoda AOJXKHA pacnosiaratbCs B
CTapTOBOM KOT/I0BaHe. Mpn HeobXoAMMOCTHM (eCnM AOMKpATHAA CTaHuMA He obecneymBaeT Tpebyemble
YCUNMA NPOAAB/MBaHUA, Tpacca NPOXOAKM KPUBONMHEMHOrO o4vyepTaHua M aAp.) cnemsyeT NpUMEHATb
NPOMEXKYTOUHbIE AOMKpPaTHble CTaHUMKU. OrparkaatroLme KOHCTPYKLUM CTapTOBOrO KOT/IOBAHA A0/XKHbI
obecneynBaTb BOCNPUATUE NPOEKTHBIX YCUAUI NPOAABAMBAHUA OT JOMKPATHOM CTaHLMMU.

7.3.2.17 MNpw BbINOSHEHUU PABOT BOAN3M COOPYKEHMI OKPYKAtOLWEN 3acTPoiKM cneayeT 0cobo
06paLaTb BHUMaHWE Ha COBAtOAEHNE TEXHONOMMYECKOTO PErTAMEHTA NPOXOAKM C Lie/ibio HefonyLeHNs
CBEPXMPOrHO3HbIX AOMO/MHUTENbHbIX AedopmMaumii X OCHOBAHWIM, CBOEBPEMEHHOE M KayecTBEHHOEe
HarHetTaHWe 6eHTOHWUTOBOrO PACcTBOPA.

7.3.2.18 BeHTOHMTOBbLIA pPacTBOpP C/AeAyeT HarHeTaTb 3a HaPYXXHYI MOBEPXHOCTb 060/104KK
xBocToBon 4vactu TMNMK u TpybonpoBoaa uepes3 cneuuanbHble oOTBepcTUA Ana obecnevyeHus:
YCTOMUYMBOCTU BbIPAaBOTKMU, YMEHbBLUEHUA COMPOTUBAEHUA MNPOAABAMBAHUIO (CHUMKEHUA CUA TPeHUA
MeXKay TPYOHOW KOHCTPYKUMEN W rPyHTOM); COBMECTHOW paboTbl TpybonpoBoAa C OKpy:Kalowmm
FPYHTOM, @ TaKXe MpefoTBPaLLEHUA CBEPXMNPOrHO3HbIX OCAAOK 3eMHOM NOBEPXHOCTU U COOPYHKEHUI
OKpY»KatoLlel 3aCTPOMKMU.

7.3.2.19 CocTtaB 6EHTOHUTOBOrO pacTBopa M TpeboBaHMA K HEMY (MJIOTHOCTb PacTBOPa, YCAOBHas,
NAacTUYECKan N KaXKyLLLAsaCA BA3KOCTU, TOYKA TEKYYECTU, BOLOOTAAYa, BOAOPOLHbIN NOKasaTe b, TO/LWMHA
FNMHUCTOM KOPKW, CoAep’KaHue necka) AONXKHbI Nog6bMpaTbCa U COCTaBAATLCA OTAENbHO ANA KaXAoro
00bEKTa, C YYETOM WHXKEHEPHO-TEO/SIOTMYECKMX YCAOBMI TpacCbl, TEXHONOTMMYECKUX MNapameTpoB
NPOXOAKN MUKPOTOHHENA (CKOPOCTU NPOXOAKN, 0bbemMa HarHeTaHWs pacTeBopa) U XxapakTepucTuk MTIK
(4ncna Touek ogHOBPEMEHHOIO HarHeTaHMA, NPOTAKEHHOCTU KOMMYHWUKALMIA AN TPAHCNOPTMPOBAHUA



pacTBOpa K MecTy HarHeTaHua u T.n.). B npouecce npoxoayeckux paboT cocTaB pacTBopa MOANEKUT
KOHTPONMO U, NPU HEeobXOAMMOCTU, KOPPEKTUPOBKE, a CamM pPacTBOP - OYMUCTKE WU BOCCTAaHOB/EHWUIO
(perenepaumnn).

7.3.2.20 CnegyeT ucnonb3oBaTb 6EHTOHUTOBbLIE PAcTBOPbI C ONpeaeNeHHbIMU TEXHONOMMYECKMMMU
XapaKTEPUCTUKaMM (XapaKTEPUCTUKM AOJIKHbI ONpeaensaTbCA PacyeTOM B 3aBUCMMOCTU OT MHMKEHEPHO-
reo/IorMYecknx yCNIOBUIM TPACChbl M ONbITA NPOXOAKN B aHANOTMYHbIX FPYHTaX) Ha OCHOBE BEHTOHUTOBbIX
rMMHOMNOPOLLKOB, aKTUBU3NPOBAHHbIX MOAMMEPAMU, U CreumanbHbIX 406aBOK.

7.3.3 Topu3oHTanbHOE HanpaB/ieHHoe bypeHue

7.3.3.1 CTpouTenbCcTBO NOA3EMHbIX KOMMYHUKALUWIA METOAOM FOPU30HTa/IbHOrO HamnpaBAE€HHOro
6ypeHus (THB) A0/1>KHO BbINO/IHATLCA B TAKOM NOC/1€40BaTE/IbHOCTH:

- BypeHne NUNOTHOM CKBAXKMHbI NO 3aZ,aHHOM NPOEKTOM TPACCE;

- O4HOKpPaTHOE WM MHOIOKPaTHOE pacllMpeHuMe CKBa*KMHbl 40 0b6pasoBaHus BypoBOro KaHana,
No3BOJIAIOLWEro NPOTArMBaTh TPybonpoBoA (TpybonpoBoabl) MPOEKTHOTO ANaMeTpa;

- npoTarMeaHuMe Tpybonposoaa (TpybonpoBoaoB), OCylLECTBASEMOE, Kak MpaBu/io, OT TOYKMU
BbIXx04a b6ypoOBOro MHCTPYMEHTa Ha MOBEPXHOCTb K BypOBOIA yCTaHOBKe.

MpumeyaHne - Mpu HaAMuMKM NO Tpacce abpasuBHbIX NMOPOA FOTOBHOCTb OYpPOBOro KaHana K
npoTArMBaHMi0 TpybonpoBoda AO0NXKHA YCTaHAaBAMBATLCA MyTeM TECTOBOro NPOTArMBaHMA Kanubpa
(cekumnn ocHOBHOM TPYBbl MaKCMMabHOTO MPOEKTHOrO ANameTpa) U OLEeHKM OTCYTCTBUA MOBPEKAEHNI
NoBEePXHOCTHOW U30/1AUUMK TPYObI.

7.3.3.2 Ons npoknagku noasemMHbiXx KOMMyHUKaumii metogom MHB cneayet npumeHaTb Tpy6bl
cnepyowmx BUA0B: CTaslbHble, NOIMMEpPHbIE.

Ycnosua npumeHeHMa TpyO Kaxkaoro BMAa, X NPOYHOCTHbIE XapPaKTEPUCTUKM, TONLWMHA CTEHKH,
3aLUMUTHbIE MOKPbITUA, METOAbI CTbIKOBKM U U30/ALMA CTbIKOB AO/XKHbI onpeaenatbca TpeboBaHnAMMU
HOPMATUBHbIX [OKYMEHTOB A5 MPOKN3AbIBaEMbIX KOMMYHWKaLMIA COOTBETCTBYIOWErO TUMA MU
YKa3aHUAMM CTaH4aPTOB (TEXHMYECKUX YC/IOBUIM) Ha TPYObI.

7.3.3.3 BblbpaHHble napameTpbl TpY6 M UX coeanHEHU AO0NKHbI obecneumsaTtb: BOCMpUATHE
3KCM/IlyaTaUMOHHbIX HArpysoK W BO34ENCTBWUI; BOCMNPUATME MPOLOJbHbLIX YCUAUMA NPU NPOTATMBAHMMU
Tpybonposoga no OypoBOMYy KaHany C y4eTOM MMHMMA/ZIbHOFO pagauyca wu3rmba no Tpacce;
dYHKLMOHNPOBaHME TpybonpoBoga B COOTBETCTBMM C  €ro npegHasHadeHnem w  Tpebyemol
O0NTOBEYHOCTbIO; 3aWMTy TPy60onpoBoga OT MPOHUKHOBEHMA NOA3EMHbIX BOZL M NPOTEYEK.

7.3.3.4 Nepen Havya/IOM CTPOUTENLCTBA MOA3EMHbIX KOMMYHUKaunii metogom NHB Heobxoammo
BbINOJIHUTb OLLEHKY BAUAHWUA CTPOUTENBCTBA Ha OKPYKAKOLLLYIO 3aCTPOMKY B COOTBETCTBUMN C 6.4.

7.3.3.5 TIMP, B TOM uucne, OOMKEH: onpenenATb TEXHONOTMYECKYD MO0Cnen0BaTesIbHOCTb U
napameTpbl 6ypeHuMA NUAOTHOM CKBaXKUHbI, CNOCO6bI M NOCNef0BaTeNIbHOCTb PACLUMPEHUA CKBAXKMHbI MO
y4acTKamM C MPUBA3KOM WX K MPOEKTHOMY MpPodUAto, YCAOBUAM CTPOUTENbCTBA, NPUMEHAEMOMY
obopynoBaHuio, cpokam Npou3BoacTBa PaboT; copep)kaTb YKAa3aHMA NO KOHTPO/IO KadectBa pabot
COrNacHo AeNCTBYOWMM HOPMATUBHbBIM AOKYMEHTaM U TPpeboBaHMAM NpPOeKTa.

7.3.3.6 Tpacca nNpoOEKTMPyemMOro y4yacTka OecTpaHLWelNHOMW NPOKNAaAKM MOXKeT OblTb
KPMBOJIMHEMHOIO O4YepTaHMA B NjaHe U npodune B npesenax MMHUMANbHO AONYCTUMbIX PagUycoB
nsrnba OypoBbIX LWTAaHI M MNPUMEHsembIx Tpyb, yrnoB crubaHus coeguHEHWUH, [O0nyCcKaeMblx
NPUBAMNKEHUI K pa3iniHbIM 06beKkTam. Ha Bxoae 1 Bbixoge Tpaccol FHB, gns cbopa pacTBopa, BBOAA U
BbIBOAA OYpPOBOro MHCTPYMEHTA AOXKHbI YCTPaMBaTbCA MPUAMKM UAN KOTNOBaHbI.

7.3.3.7 MNpu BbINONHEHUU PabOT BOAM3M COOPYKEHNI OKPYKAKOLLEN 3aCTPOMKKU cnepyeTr ocobo
obpawaTb BHUMaHWE Ha cobAOAEHNE TEXHOMOFMYECKOro pernameHTa C Lenblo NpenoTBpalleHus
CBEPXMNPOrHO3HbIX AOMNOAHUTENbHbIX AedOPMaLMI UX OCHOBAHUM, a TaKXKe Ha HeJoNyLweHWe NepepbiBOB
npv 6ypeHnn 1 pacliMpeHnn NUNOTHOM CKBAXKMHbI U NPOTATMBaHUKN TpybonpoBoaa.

7.3.3.8 [nAa BpemMeHHOro KpenjeHua CTEeHOK CKBa)KMHbl, a TaKXKe Jans obecneyeHusn
TPAHCMOPTUPOBaHMA Pa3paboTaHHOrO rPyHTa U3 Hee ciedyeT NPUMEHSATb, KaK NpPaBuao, TMKCOTPOMHbIE
rMMHUCTbIE BYpPOBbIEe PAaCcTBOPbI HA OCHOBE BEHTOHUTA. B CNOXKHbIX UHXKEHEPHO-TE0NOTMYECKMX YCN0BUAX
OOMNYCKaeTca NPUMEHATb NOAMMEpPHble pacTBopbl 6e3 pobasneHua 6eHToHuTa. CocTaB 6ypoBOro
pacTBoOpa 4OJIKEH NogbupaTbca A0 Hayana NpoM3BOACTBA PAbOT C y4ETOM MHMKEHEPHO-TE0I0rMYECKNX
ycnoBuii no Tpacce b6ypeHua. B npouecce paboT coctaB pacTBopa MNOANENKMUT KOHTPOAO W, nNpwu
HeobX04MMOCTH, KOPPEKTUPOBKE.



7.3.3.9 bypoBOW pacTBOP AOO/KEH FOTOBUTLCA HEMOCPEACTBEHHO Mepes Hadvasnom pabot. B
npowuecce MPOXOAKM MWUAOTHOM CKBaXKMHbI, paclimMpeHns 6OypoBoro KaHana W NPOTATMBAHUSA
TpybonpoBoAa OH LO/MKEH MOCTOAHHO MNOAABATbCA B CKBAXKMHY, MOMONHATLCA, UMPKYAMPOBaATb U
oumnaTheA.

7.3.3.10 OcHoBHOe obopynoBaHMe A5 NPOU3BOACTBA PaboT AOMKHO BKAOYATL B ceba: byposyto
YCTaHOBKY B KOMMJIEKTe C OypoBbIM MHCTPYMEHTOM; obopyAoBaHWe ANA MNPUrOTOB/AEHUA, NOAAYM,
pereHepaunn 6ypoBOro pacTBopa; NePEHOCHYIO IOKALMOHHYIO CUCTEMY.

7.3.3.11 bypoBas yCTaHOBKA A0/KHA BbIOMPATbCA Ha OCHOBAHMM BWAA, AMAMETPa U ANUHbI
cTposwerocs TpybonpoBoaa, MHMKEHEPHO-TE0N0MMYECKUX YCNO0BMA Tpaccbl. MowHocTb 6ypoBoit
YCTAHOBKM ana obecneyeHMs BO3MOMKHOCTM MPOXOAKM NUNOTHON CKBAXKWMHbI, €e pacluMpPeHUs W
NPOTACKMBaHMA B CKBAXXMHY TPyOONPOBOAA A0/KHA NpeBbiWaTh He meHee Yem: B 1,5 pasa - pacyeTHoe
TAroBoe ycuaue; B 1,2 pasa - pacyeTHbI KPyTALWMIA MOMEHT.

7.3.3.12 BbypoBble WTaHIM A0/KHbI obecneymBaTb: nepegadvy KpyTALWEro MOMEHTa U OCEBOro
haBneHna o7 OypoBOM  YCTAaHOBKM Ha  CKBaKMHHbIM  NOPOAOPA3PyLUAOWNIA  UHCTPYMEHT;
TpaHcnopTMpoBaHMe bypoBOro pactBopa K OypoBOMY WHCTPYMEHTY; mepegayy TArOBOro ycuama K
pacwmpuTento n npotarmsaemomy Tpybonposoay.

7.3.3.13 bypoBble UHCTPYMEHTbl ONA pPa3pyLlleHMA TPYHTA M paclUMPeHUA CKBAXKUHbI O0/KHbI
BbIOMPATbCA C YYETOM MEXaHWYECKUX (B TOM 4ucne MPOYHOCTHbIX M abpasmBHbLIX) XapaKTEPUCTUK
pa3bypuBaemoro rpyHTa W OMNpegenAtbCA YCAOBUMAMM TMPOXOXAEHMA Tpaccbl B Haubosee
HebNaronpUATHLIX UHKXEHEPHO-TE0N0MMYECKUX YC0BUSX.

7.3.3.14 [na NOCTOAHHOrO KOHTPO/S 3a MONOXKEHMEeM OypOBOro MHCTPYMEHTa NpU MpoXogKe
MUNOTHbIX CKBaXXUH cneayeTt NPUMEHATb NepeHOCHble TOKaUMOHHbIe cucTtembl. OHM AOMKHbI NO3BOAATH
OTCNEXMBATb INYOUHY BYpeHUs, Yrosl HaKNOHA TPACChl, KpeH BYPOBOro MHCTPYMEHTA, a3MMYT CKBAXKMHbI.

7.3.3.15 bypeHue NMNOTHOM CKBAXKMHbI AOKHO HAaYMHATLCA NPU YCI0BUM NOATOTOBKM HBYpoBOro
pacTBopa B 06beme, HeOH6XOANMOM A/1A NPOXOAKM CKBAXKMHbI.

7.3.3.16 PacwmpeHne CKBa*KWMHbl cnegyeT NPOBOAUTb MOC/AE 3aBepleHUA MPOXOAKM MUIOTHOM
CKBaXXMHbl MyTeM 3ameHbl OYpOBOM FONOBKM Ha pacwMpuUTenb M MOCAeAyloWero NpoTArMBaHUA C
OAHOBPEMEHHbIM BpaLLEHMEM KOJIOHHbI LWTaHF K OypoBoi ycTaHOBKe. PacwwupeHuve ponyckaetcs
BbIMONHATL B HECKO/IbKO 3TanoB, MOCNeA0BaTe/IbHO-CTYMeHYaTbiM yBeaMyeHnem AuameTpa CTBOAA
CKBA*KMHbI. 3a30p MeXAy OKOHYaTesbHbIM AnameTpom OypoBOro KaHana M HaMbBONbLIMM BHELUHUM
anameTpom Tpybonposoaa fonkeH obecneymBaTb BO3MOXKHOCTb NPOTAMXKKM NOCAEAHErO.

7.3.3.17 NpoTarnBaHue TpybonpoBoaa A01KHO OCYLLECTB/IATLCA NOC/IE PACLUMPEHNA U KaNUBPOBKU
6ypoBOro KaHana c NpMMeHeHnem npeaBapuTesibHo cobpaHHbIX naetel TpybonpoBoaa MaKkCMMaibHOM
O/MHbI, 6e3 OCTaHOBOK U MepepbiBOB (KpOMe TEXHONOTMYECKUX MepepbiBOB Ha MPUCTbIKOBKY HOBbIX
nnereu Tpyb).

7.3.4 Npokon

7.3.4.1 CTpouTenbCTBO NOA3EMHbIX KOMMYHUKAUUA METOAOM NPOKOAA AOMYCKAETCA BbINOJIHATL B
HeynpasaaeMom WU yNnpaBaaeMom BapuaHTe.

7.3.4.2 HeynpaBnsembli NPOKON CAeAyeT BbINOAHATb MNyTEM CTAaTUYECKOro (C MOMOLLbIO
OOMKPATOB) WAM  AMHAMMYecKoro  (yAapHOro  MAWM  yAAPHO-UMMYNbCHOTO, € MOMOLLbIO
NHEBMONPOHONHUKOB, MHEBMOMOJ/IOTOB MM TMAPOMOJIOTOB) BHeEAPEHUs B TPYHT Tpyb (WwTaHr) ¢
HeynpaBaAeMbIM KOHYCHbIM HAKOHEYHMKOM, CONPOBOXAAEeMOro YN/OTHEHMEM OKPYXaoLWero rpyHTa.

JonyckaeTca NpUMeHATb HeynpaBAAeMbli MPOKOA € pa3pbiBOM (cyliecTsylowmin Tpybonposos,
pa3pyLUaeTcs, ero OCKONKM BAABANBAIOTCA B OKPYXKAIOLWMI TPYHT). MNpKn cTaTMyeckom BapuaHTe NPOKON
OCYLLEeCTBNAETCA C MOMOLLbIO 3a43aBNMBAEMOTO UK 3aTATMBAEMOro C MOMOLLLbIO WTAHT pacluMpuUTens unm
HoKa. Mpn AMHAMMYECKOM BapMaHTe NPOKOA OCYLLECTBAAETCA C MOMOLLbIO 3abMBaemMoro paclwmputens
MAW NyTemM NpoOTacKMBaHMA MO cTapomy Tpybonposoay (C nNomolplo Tpoca) CaMOABUIKYLLErocs
NHeBMOMNPOHOIMHMKa.

MpumeyvaHua

1 Heynpasnsiembli MPOKO/A MOXKET BbINOJHATLCA 33 O4MH MAM ABa 3Tana. lpu aByxaTanHom
NpoKoJie ANA yBeNAn4eHuA AnameTpa CKBa*KMHbI HAa BTOPOM 3Tane caenyeT NPUMEHATb paclumnputesb
(pacwmpwnTenn) c NpMKpPeNIeHHbIM K HEMY MPOKNaAbiBaeMbiM TPY6ONpPOBOAOM.

2 MNpu HeobxoaMMOCTM NPOKON AOMYCKAETCA BbINONHATb C MPUMEHEHUEM KMHETUYECKOW SHEPTUM
CTPyM BOAbl, BbIXOAAWEN noj A[aBAEHMEM W3 PaACNONONKEHHOro Brnepean TPybbl KOHMYECKOro



HAaKOHEeYHWUKa.

3 Ona obneryenus NpoKoa (CHM)-KEHMFl noboeoro COI'IpOTMB/'IeHMFI), B 3@aBUCUMOCTU OT MPYHTOBbIX
ycnoamﬁ, AoNyCKaeTca NpuMeHATb KOHYCHbleé HAKOHEeYHUKM C OoTBepCTUAMU, 4Yepe3 KOoTopble
OCyLWEeCTBNAKOT NpeaBapuUTe/ibHOE yBN1aXKHEHUE TPYHTA.

7.3.4.3 YnpaBnsemblit NPOKON HEOOXO4MMO OCYLLECTBAATL MOC/AeL0BaTe/IbHbIM BbINOAHEHUEM
cnefyowmx onepaumi:

- MPOKON MWOHEPHOM CKBAXXMHbI MO 33a4aHHOM NPOEKTOM Tpacce MNyTemM BHeAPEHWsA B FPYHT
MUAOTHBIX LWTAHF C YNpaBAAeMblM HAKOHEYHMKOM, COMPOBOXKLAEMbIN YNAOTHEHWEM OKpPYXKatoLWero
rPYyHTa;

- OAHOKPATHOE MAN MHOTOKPATHOE NO3TanHoe pacluMpeHne CKBaXKnHbl f,0 obpasoBaHuA paboyero
KaHana, No3BO/IAIOLLErO NPOTATMBATL TPY60NPoBOA (TPY6ONPOBOAbI) MPOEKTHOTO ANAMETPA;

- NpoTArMBaHWe TPybonpoBoaa, OCYLLECTBAAEMOE, KaK NPaBWUIO, OT TOYKM BbIXOAa YNPaBaAAemMOoro
HAaKOHEYHMKa Ha NOBEPXHOCTb K 334aBAMBatOLLEN YCTAHOBKE.

7.3.4.4 Bbibop BMAa Tpyb, MX NPOYHOCTHbIE XAPAKTEPUCTUKKU, TOJWMHA CTEHKM, 3alUTHble
MOKPbITUA, METOAbI CTBIKOBKU M M301ALMA CTbIKOB AOMKHbI Onpeaensatbca TpeboBaHNAMN HOPMATUBHbIX
OOKYMEHTOB 412 NPOK/1agblBaeMbIX KOMMYHMKaLWI COOTBETCTBYIOLLENO TUMA U CTAaHAAPTOB (TEXHNUYECKUX
yC/I0BUIA) Ha Tpybbl.

7.3.4.5 BblbpaHHble MapameTpbl TPYO M UX COeAMHEHUN [O0MKHbI obecneynmBaTb HaLeKHOCTb
TpybonpoBoaa, B TOM YMcae: B C/ly4ae HEYNpPaBAAEeMOro OAHO3TAaNHOro NPoKoa - Npu BHeapeHUn Tpyo
C YYETOM CHMMAIOLLMX CTaTUYECKMX U AMHAMUYECKUX YCUANI, NepefaBaeMbiX AOMKpaTaMu UAW ApYTUM
NpUMeHsemMmbiM 060pPYA0BaHMEM; B C/y4Yae YMPABAAEMOro MPOKOAA - MPM €ro NpoTArMBaHMM NO
paboyemy KaHany ¢ y4eTOM MMHUMAIbHOTO paguyca u3rnba no Tpacce.

7.3.4.6 Qna npoknafKkM noA3eMHbIX KOMMYHUKALUIN METOLOM HeynpaBaaemoro OAHOSTanHOro
NpoKosa cneayet NPUMEHATb, KaK MNPaBuao, CTajsbHble Tpybbl; HeynpaeasAemoro AByX3TanmHOro U
ynpaB/iaemMoro NPoKoJoB - TPYy6bl, yKasaHHble B 7.3.3.2.

7.3.4.7 TMepes HaAYaNOM CTPOUTENLCTBA MNOA3EMHbIX KOMMYHMKAUWM MeTOAOM MpOoKoaa
HeobXx0AMMO BbIMONHUTL OLLEHKY BAUAHUA CTPOUTEIbCTBA HA OKPYXKatOLLYIO 3aCTPOMKY B COOTBETCTBUM C
6.4.

7.3.4.8 MNP ponxeH:

- ONpeaensATb TEXHONOTMYECKYIO NOCNEL0BaTE/IbHOCTL U MapameTpbl MPoKoa (418 ynpaBasemoro
NPOKOJia - MUOHEPHOW CKBaXWMHbI U paboyero KaHana), C NPUBA3KON WX K MPOEKTHOMY npoduio,
YC/IOBUAM CTPOUTENBCTBA, MPUMEHAEMOMY 060PYA0BAHNIO, CPOKaM NPOMU3BOACTBA PaboT;

- cogep)KaTb YKa3aHWA MO KOHTPOAI KayecTBa paboT cOrnacHo AeincTByOWMM HOPMATUMBHbLIM
OOKYMeHTaM 1 TpeboBaHMAM NPOEKTa.

7.3.4.9 Tpacca NpoeKTUPYeMOoro y4acTKa HeynpaBasemMoro NpoKo/ia A0/KHA O6bITb NPAMOANHENHON
B naaHe u npodune. Tpacca NPOEKTUPYEMOrO Yy4yacTKa YNpaBAsSEMOro MPOKoAa MOXKeT ObiTb
KPUBONMHENHOTO OYepTaHMA B npefenax MUHUMANbHO AOMNYCTUMbIX PAAMYCOB M3rMba LWTAHT U
NPUMeHAeMbIX TPy, YrnoB crubaHus coeauHEHWN, AOMYCKaeMblX MPUBAMMKEHUIA K PasUYHbIM
obbeKTam.

7.3.4.10 MNpw BbINOSHEHUU PABOT BOAN3M COOPYKEHMI OKPYKAOLWEN 3acTPOiKM cneayeT 0cobo
obpawaTb BHMMaHWE Ha COOMOAEHWE TEXHOIOTMYECKOTO pPernamMeHTa C Uenblo  HeaonyleHus
CBEPXMNPOrHO3HbIX (CBEPXNPOEKTHbIX) AONOAHUTENbHBIX AedOopMaL il UX OCHOBAHWNA.

7.3.4.11 Ha BxoZe v Bbixoge TPaccbl HEYNPaBAAEMOro NpoKoaa ANA BBOAA U BbIBOAA UHCTPYMEHTA
[O0J/KHbI YCTPanBaTbCA KOT/IOBAHbI UAW NPUAMKU.

7.3.4.12 OcHoBHOe obopyaoBaHMe s NpoM3BOACTBA PaboT 40/KHO, Kak NpaBu/o, BKAOYaTb B
cebs:

- 4R Heynpas/JsemMoro NpoKosa - AOMKPATHYIO CTaHUMIO (MHEBMOMNPOOOMHWMK, MHEBMOMOOT,
rMOPOMONOT) U paclnmpuTens (Npyu HeobxoAMMoCTH);

- ANA ynNpaBAAeMOro NpoKosia - AOMKPATHYK CTaHUMO, GypoBOM WHCTPYMEHT (ynpasasemblit
HaKOHEYHMUK, WUTaHIW, PaCLUMPUTENb), NEPEHOCHYIO IOKALLMOHHYIO CUCTEMY.

7.3.4.13 [omKpaTHaa CTaHUMA, NHEBMOMNPOOOMHWK, MHEBMOMOJIOT W T[UAPOMONOT LOJIKHbI
BbIOMpPATbCA Ha OCHOBaHMM BWAQ, AMAMETPaA W A/MHbI cTposweroca TpybonpoBoaa, WHMXKeHepHOo-
reos1orM4eckmx ycnoBuii Tpaccbl. MouwHocTs 6ypoBoro obopyaoBaHua ana obecneyeHUs BO3MOXKHOCTHU



CTaTUYECKOro UAN AMHAMWYECKOro BHEAPEHUA B TPYHT TPYyb, NPOXOAKU MUOHEPHOWN CKBaXKWUHbLI, ee
pacliMpeHNa 1 NPOTackuBaHMA B pabounii KaHan TpybonpoBoaa A0MKHa NpeBbiWaTh He meHee Yem B 1,5
pa3a pacyeTHOe OCEBOE ycuaue.

7.3.4.14 LWTaHrM ponkHbl obecneumBaTtb: Nepenady OCEBOro YCUAMSA OT AOMKPATHOM CTaHUUM
(nHeBMOMONIOTa MW TMAPOMOJIOTA) Ha KOHYCHbIN (MUIOTHBIN) HAKOHEYHMK, Nepeaaydy TArOBOro yCUAuUs K
paclwmMpuTento n npoTarnBaemomy Tpybonposoay. Ha HaKoOHeYHUKe Npu ynpaBaseMoOM NPOKOo/e AOKEH
6bITb CKOC, 0becneunBatoWwnii: Npy 3aaaBanBaHumM 6e3 BpaleHus - Tpebyemoe n3MeHeHMe HanpasaeHns
OBUMKEHUA, NPU 3a43aBNIMBAHMM C BPALWEHNEM - NPAMOJIMHENHOCTb ABUKEHUS.

7.3.4.15 [Jna NOCTOAHHOrO KOHTPOAA 32 MNONOXKEHUEM YNPABAAEMOro HAKOHEYHWKA NPU NPOXoaKe
MUOHEPHbIX CKBaXXMH cneayeT MPUMEHATb MEPEHOCHbIE JIOKAUMOHHbIE cucTeMbl. OHW  JONKHbI
obecneymBaTb BO3MOXKHOCTb OTC/IEKMBAHMA, B TOM 4YMCe, TNyOMHbI NPOKOAA, Yr1a HaKAOHA Tpaccol,
KpeHa 6ypoBOro MHCTPYMEHTA, a3MMyTa CKBAXKMHbI.

7.3.4.16 PaclumpsTb CKBaXKMHY M NPOTATMBaTL TPYOONPOBO C/ieflyeT Noc/e 3aBepLleHus NPoXoaKu
NMUOHEPHOM CKBaXKMHbI, MyTEM 3aMeHbl YNPaBAAeMOro HakOHEeYHMKA Ha pPaclIMpUTEb U NOC/eayroLero
ero npoTArMBaHMA C MPUKPENseHHbIM TpybonpoBOAOM K [AOMKpPATHOM cTaHumu. PacwwupeHue
[0MYyCKAeTCs BbINO/HATb B HECKOJIbKO 3TanoB, NOC/eA0BaTe/IbHO-CTyNeHYaTbiM YBe/IMYEHNEM AMaMeTPa
CTBOJIa CKBa)KMHbl. 3a30p MeXAy OKOHYaTe/ibHbIM AuMameTpom paboyero KaHana M HanmbosbluMm
BHELWHMM AnamMeTpom TpybonpoBoaa A0KeH obecneymBaTb BO3MOXKHOCTb €ro NPOTAMXKKMU.

7.4. TeoTeXHUYECKMN MOHUTOPUHT MPU CTPOUTENBCTBE NOA3EMHbBIX KOMMYHMKALUMIM

7.4.1 Mpu CcTpoUTENbCTBE MNOA3EMHbIX KOMMYHWKAUMIM 3aKpbITbiIM M OTKPbITbIM criocobamu
Heob6X04MMO BbINONHATL FTEOTEXHUYECKMUIA MOHUTOPUHT:

- KOHCTPYKUWIA CTPOALUMXCA NOA3EMHbLIX KOMMYHMKaAUWIA MNPOXOAHOro TWMa, YPOBHEM
oTBeTcTBeHHOCTM | 1 Il (33 uUcKntoyeHnem cnyyaes, NPeAyCMOTPEHHbIX B 7.4.2) ¢ yyeTom TpeboBaHUI
npumeyaHma 2;

- OrpaXkgaloLWmMX KOHCTPYKUWMIA OTKPbITbIX BbIpaboOTOK rnybuMHON 3anoxeHus 6Gonee 5 m wu
MaKCMMasibHbIMW pa3amepamu B nnaHe 6onee 3 m;

- MAccuBa rPyHTa, OKPYKatOLLErO:

- OTKpbITble BbIPaboTKKN rNybuHOM 3a10KeHuaA 6onee 5 m,

- 3aKPbITble BbIPAaBOTKM C MaKCMMa/IbHbIM pasmepom nonepeyHoro cevyeHmsa bonee 0,5 m;

- COOPYXEHMIN OKPY*KaloLLE 3aCTPONKM YPOBHEN oTBEeTCTBEHHOCTHU | U 1.

MpumeyvaHua

1 [Ona npenBapuTeNbHOrO0 Ha3HA4YeHWA 30Hbl BJIMAHWUA W TEOTEXHUYECKOTO MOHMUTOPUHIA
COOpPYKEHUMN OKPYrKatoLel 3aCTPOMKM HEOBXOAMMO YYUTbIBATb NPUMEYaHUsA K 6.4.6.

2 B palloHax pacrnpocTpaHeHMA MHOTFO/IeTHEMEP3/bIX TPYHTOB €OTEXHUYECKMIA MOHUTOPUHT
HeobxoAMMO BbIMOJIHATL BO BCEX CAy4vasax, C ydyeTtom TpeboBaHui pasgena 15 CM 25.13330.2012 u
npunoxeHua H.

7.4.2 TeoTexXHWYECKUIA MOHUTOPUHI NOA3EMHbBIX KOMMYHMKALWUN, CTPOALMXCA OTKPbITbIM
cnocobom, ycTpamBaembix B FPYHTE MAM Ha NIEHTOYHbIX GyHAAMEHTaX, AOMNYCKAETCA He BbINOJHATb B
CAy4Yasx, NPenycMoTpeHHbIx 6.3.4, ycTpaMBaeMblX Ha CBaliHbIX GyHAAMEHTaX - NPU NPUMEHEHMM CBalt-
CTOEK.

eOTEXHWUYECKMN MOHUTOPMHI MOA3EMHbIX KOMMYHWKALUMMN, CTPOSLLMXCA 3aKPbITbIM CNOCOb6OM,
[OMNYCKaeTcA He BbINOJHATbL, 33 UCKAOYEHMEM C/Iy4aeB, KOTAA UX YCTPOMCTBO BbIMOJIHAETCA B OYEHb
CUIBHO U CUIBHO AedOopPMUPYEMBIX AUCNEPCHBIX FPYHTaX (Moaynb Aedopmaumm meHee 10 MlMa cornacHo
knaccudumkaumm FOCT 25100), a TakKe oTcyTcTBYHOT cneuundumyeckune rpyHTbl (CM 22.13330) 1 onacHble
reosiorMyeckmne npoLeccol.

7.4.3 TeoTEXHUYECKUIA MOHUTOPUHT AO/IXKEH BKAOYaTb B ceba cneayrowme paboTbl:

- nepuoanyeckme obcnesoBaHUs U GUKCALMA WM3MEHEHWI KOHTPOJIMPYyeMbiX MapameTpoB
KOHCTPYKLMI COOPYKEHUIM M OKPYIKAIOLLLErO MacCuBa rPyHTa;

- aHa/IN3 AMHAMMUKM U CTENEHN ONAaCHOCTU M3MEHEHMUI KOHTPOIMPYEMbIX MAapPamMeTpPoB, CPaBHEHME
dUKCUpyeMbiX 3HAYEHUI MapPameTpPoB C MPOrHO3HbIMU U MpPeLeNbHbIMU 3HAYEHUAMM; YCTaHOBAEHUE
NPUYMH OTKNOHEHUI OT pe3y/1bTaToB NPOrHO3a;

- YTOYHEHME U KOPPEKTUPOBKA (Npy HEOBXO4MMOCTUN) OLEHKU BAUAHUA ANA elle He NOCTPOEHHbIX
YY4aCTKOB KOMMYHMKALMIN Ha OCHOBE pPe3yNbTaTOB MOHWTOPWHIA, BbINOJHEHHOTO Ha MOCTPOEHHbIX



y4acTkax (6.4.5n 7.4.16);

- pa3paboTka M KOPPEKTUPOBKA (NPU HEOBXOANMMOCTM) Mep NO NPEeAYNPEKAEHUIO, CHUNKEHUIO UK
JNIMKBMOALNN HEAOMNYCTUMbBIX OTK/IOHEHUI U HEFAaTUBHbIX MOCNEeACTBUN;

- onpegeneHune 3GPeKTUBHOCTU BbINMONHEHHbIX Mep;

- nepuogmyecKkoe cocTaBaeHne OTYeToB C pe3ynbTaTaMn MOHUTOPUHIA, UX aHANNU30M, BbIBOAAMMU U
pekomeHAaunAMu;

- KOHTPO/1b 3@ BbINO/IHEHUEM NPUHATbIX PELUEHUN.

Mpu npoBeseHuM paboT crenyeTr NPUMEHATb MeETOoAbl, MPeayCMOTPeHHble nyHKTom 12.3 CN
22.13330.2011 n rOCT 24846.

7.4.4 TeoTeXHNUYECKNI MOHUTOPUHT C/IelyeT OCYLLLECTB/IATL B COOTBETCTBUM C MPOrpPamMmoOi, KoTopas
4N 0ObEKTOB CTPOMUTENLCTBA 2-M M 3-M FreOTEeXHUYECKUX KaTeropuii LO0NXKHA BXOAUTb B COCTaB
YTBEPXKAAaEMOM YaCTN NPOEKTHOM AOKYMEHTALMN.,

7.4.5 Ha ocHoBe nNporpammbl FeOoTEeXHMYECKOro MOHWUTOPUHIA ANA CTPOALWMXCA MOA3eMHbIX
KOMMYHWKaUWN 3-1 reoTeEXHUYECKON KaTeropum O0NXKeH pa3pabatbiBaTbCA MPOEKT reoTeXHUYecKoro
MOHUTOPWUHTrA.

7.4.6 Nporpamma reoTexHM4YeCKoro MOHMTOPMHIa AO/IXKHA BKAOYATb B cebs:

- obocHOBaHMe NpoBeAEHNA MOHUTOPUHIA, €ro Lesb 1 334a4u;

- KPaTKyl0  XapaKTePUCTUKY  CTPOAWMXCA  KOMMYHMKAUMM  (ypoBeHb OTBETCTBEHHOCTH,
reoTeXHUYecKyro KaTeroputo, HasHauyeHue, raybuHy 3ano¥KeHusa, pasmepbl, BUA 064enku wuau Tpyo,
TEXHONOrMI0 U NOCNeaoBaTeNbHOCTb CTPOUTENbCTBA, TUM M OCHOBHblE NapameTpbl NPOXOAYECKOro U
cTpouTenbHoro obopyaoBaHua 1 ap.);

- KPaTKYI0 XapaKTEPUCTUKY WUHKEHEPHO-Fe0N0MMYECKMUX N TUAPOre0N0rMYecknx yCa0BMA y4acTKa
CTPOMTENbCTBA, BK/OYAA XapPaKTEPUCTUKU FPYHTOB, NPOrHO3Upyemble U3MEHEHUA YPOBHA MOA3EMHbIX
BOA, (NpY BOAONOHUNKEHUM), 3HAYEHUA NEPEMELLLEHMI NOBEPXHOCTM 3EM/IN U MACCUBa FPYHTa;

- OCHOBHblE CBeZeHMA 0 HabtoaaemMbIX COOPYKEHUAX (YPOBEHb OTBETCTBEHHOCTU, Ha3HAaYEeHUE; TUN
KOHCTPYKTUBHOM CXeMbl, NPOrHO3MpyemMble U NpeaefibHble 3HAYeHUA AONOAHUTENbHBIX AedopmaL i,
NPUHATbIE B NPOEKTE Mepbl 3aLLMUTbI);

- nepeyeHb KOHTPO/IMPYEMbIX MAPAMETPOB CTPOALMXCA KOMMYHWKAUMMA, MACCMBA TFPYHTa MU
Hab/1lo4aeMbIX COOPYKEHUI OKPYKAtOLLEN 3aCTPOMKY;

- MeTobl U Tpebyemyto TOUHOCTb U3MEPEHUI KOHTPOAUPYEMbIX MAPAaMETPOB;

- 3Tanbl, NEPMOANYHOCTb U CPOKM NPOBeLEHMA HAabMOAEHNI 338 KOHTPOIMPYEMbBIMM NapameTpamu
C Y4eTOM NOC/Ief0BaTENbHOCTM BbINOJHEHMA CTPOUTE/IbHBIX PaboT;

- CXeMaTUYHbIN NaaH HabnaaTeNbHON ceTu;

- TpeboBaHMA K CTPYKType, COCTaBy U NEPUOAMUYHOCTM NOLAFOTOBKM OTYETHOMN AOKYMEHTALMN.

7.4.7 ToAcHUTeNbHAsA 3anUCKa K MPOEKTY FreoTeXHUYECKOro MOHUTOPMHIa MOMMMO CBeAEeHWUN,
CoLeprKaLLMXCA B NPOrpaMme MOHUTOPUMHIA, A0/XKHA BKAOYATL B ceba:

- BUAbI, XapaKTEPUCTUKU M YUCIO YCTaHABAMBAEMbIX Ha MECTHOCTM 3/1eMeHTOB (MapKu, penepa,
MasiKu, JAaTYMKU, CKBAXKMHbI U Ap.) HabaoaaTeNbHOW ceTy;

- XapaKTepPUCTUKY NPpMOOPOB M CpeacTB HabAoAEHUI U USMEPEHWIA;

- METOANKY U3MEPEHUM.

7.4.8 T'padmyecKan 4acTb K NPOEKTY reOTEXHUYECKOrO MOHUTOPMHIA AOKHA BKAOYATb B CebA:

- NAaH M paspesbl N0 NPOPUAbHBIM IMHUAM HabAloAaTENbHOM CeTH;

- CXeMbl YCTAHOBKM 3/1eMeHTOB HabtoaaTenbHoM ceTu.

7.4.9 MnaHbl 1 paspesbl HabaoaaTebHbIX CETE AO0MKHbI BbINOAHATLCA C HAHECEHMEM HA HUX
NPOEKTUPYEMbIX NOA3EMHBIX KOMMYHUKALWUM, TPaHUL, 30Hbl BAUAHUA CTPOUTENbCTBA, HabatogaeMblx
COOPYKEHUI OKPYIKatOLLE 3aCTPOMKM, 3NEMEHTOB HAabAtoAaTeNbHOW CETU.

7.4.10 Mpw CTPOUTENLCTBE NOA3EMHbBIX KOMMYHMUKALIMIA 3aKPbITbiM CNOCOBOM KOHTpO/AMpYyeMble
napameTpbl NPU reoTeXxHUYeCKOM MOHUTOPUHre caeayeT Ha3HayaTb MO NPUAOXKEHUIO H, OTKpbITbIM
cnocobom - B COOTBETCTBMM C YyKasaHuamm CM 22.13330 (Kpome MnoA3emMHbIX KOMMYHUKAUWNA,
pacnofioXKeHHbIX B 30He BAUAHUSA). KOHTpoanpyemblie napameTpbl paHee MPOJIOXKEHHbIX MOA3EMHbIX
KOMMYHUKaLMI AOMKHbI Ha3HayaTbea no Tabavue H.4 npunoxenua H. KoHTpoanpyemble napameTpsl
NoA3eMHbIX KOMMYHWUKALWIA MPOXOAHOTO TUMNa, CTPOALLMXCA OTKPbITbIM CNOCOB0M, cneayeT HazHayvyaTb No
Tabaunue H.3 npuaoxkeHua H.

7.4.11 CpOKM BbINO/IHEHNA rEOTEXHUYECKOr0 MOHUTOPUHIA cneayeT Ha3HavaTb:



- MPU CTPOMUTENLCTBE MOA3EMHbIX KOMMYHMKaLMIA OTKPbITbIM CNocobom (YCTPOMCTBO TpaHLUEeW,
KOTNOBAHOB, LWWAXTHbIX CTBOJI0B) - C Ha4a/a yCTPOMCTBA OrparkAatoLLMX KOHCTPYKLMI M He MeHee Noyroaa
nocne yCcTpoiCTBa, AEMOHTAXKA OTPaXKAAtOLWMX KOHCTPYKLUMI M 06PpaTHOM 3aCbINKKM BbIPpabOTOK;

- NPU CTPOUTENbCTBE MOA3EMHbIX KOMMYHMKALMIA 3aKpbITbiIM CNocobom (LLMTOBAA MPOXOAKa,
MWKPOTOHHEIMPOBaHWE, NPOLABANBAHME, TOPU3OHTANIbHOE HanpaBaeHHoe bypeHue U ap.) - C MOMeHTa
BXOJA COOPYMKEHUA OKPYXKAIOLLEN 3aCTPOMKM U NpUAEratoWero Maccnea rpyHTa B 30HY BAMAHKUA 3a60A
npoxoayeckoro obopyfoBaHMA U HE MeHee NOJIYroAa NOcC/e UX BbIXOAA U3 30HbI BAUAHUA.

MpumeyaHua

1 Mpu NNaHWMPOBAHMM MOHUTOPUHIA MPOAOIKUTENbHOCTb OCAaZOK Hah KOMMYHWMKALWMOHHbBIMM
TOHHENAMM U KONNEKTOpaMu aAnameTpom bonee 3 M foNyCKaeTcA OLEHUBATb MO NpuaoxeHuto K.

2 [ns 3aKpbITbIX BbIPaOOTOK AMAaMETPOM MeHee 1 M CPOKM BbIMOJIHEHUA MOHUTOPUHTA A0MNYCKaeTcA
YMEHbLLUATb 0 He MeHee 3 MeC NOC/e BbIXOAA COOPYKEHUI OKPYKaoLLEN 3aCTPOMKM U NpUeratoLLero
MacCuBa rpyHTa U3 30Hbl BANAHMUS.

3 Cpoku npoBefeHUs MOHUTOPWUHIA HeobxogMmo MNpPoaneBaTb MPU OTCYTCTBMU CTabuamsauuu
M3MEHEHUI KOHTPOJIMPYEMBIX MapameTpoB. B cnyyae oTcyTcTBMA WMHOrO B Mporpamme (npoekre)
MOHUTOPWMHIA, @ TaKKe OTCYTCTBMA MO Tpacce CTPOMTENbCTBA CneundUYecKUx rpyHTOB M OMACHbIX
reos10rM4eckmx NPoLeccoB 3a KpUTepuii yCI0BHOM CTabnansaunm nepemeLteHmin rpyHToBOro maccuaea u
COOpPYKEHUN OonycKaeTca NPUHMMATb CKOpocTb 1 mm 3a 2 mec. OueHKa ctabunmsaumm U3mMeHeHumn
KOHTPONIMPYEMbIX NAapPaMeTPOB A0J/XKHA BbIMNONHATLCA OpPraHM3aLMei, OCYLLECTBAIOLLENA FeOTEXHUYECKUI
MOHUTOPUHT MAN HAaYy4YHO-TEXHUYECKOE COMPOBOXKAEHME.

7.4.12 Tlpu CTPOUTENbCTBE JIOKa/bHbIX YacTell MNOA3EeMHbIX KOMMYHWKaUMK, BbINOAHAEMbIX
OTKPbITBIM  CNOCO60OM, MEePUOANYHOCTb MOHUTOPMHIA OrparkAaloWMX KOHCTPYKUMIA  BbIpaboTOK,
NPUAEraloLLEro MacCcMBa rPyHTa M COOPYKEHWIA OKPYKAIOLLLEM 3aCTPOMKMN LOKHA BbITb HE peXKe: 04HOro
pasa B HeZesto - B Nepuos YCTPOMCTBA, AEMOHTAXKa OrParKAaloWmMX KOHCTPYKLMIA 1 06paTHOWM 3acbInKu
BbIpabOTOK, O4HOIO pasa B Mecsl, - B fa/ibHenwem.

7.4.13 Mpun CTPOUTENBLCTBE IMHENHBIX YacTel KOMMYHUKALMI, BbINOJHAEMbIX 3aKPbITbIM CNOCO60M,
Nep1MoAMYHOCTb MOHUTOPUHIA NPUAETAOWEro MacCuBa rPYHTa U COOPYIKEHUI OKPYKatoLWEen 3aCTPOMKM
OOJIKHA BbITb He pexke: OHOro pasa B A4Ba AHA U He MeHee YeTblpex LMK/OB - B NepUO UX HaXoXKaeHus
B 30HE BAMAHUA 32605 Npoxoayeckoro ob6opyAoBaHMA; O4HOIO pasa B MecsAL, - B AasibHenwem.

MpumeyaHue - MeprUoaNUYHOCTb M3MEPEHUI KOHTPOIMPYEMbIX NapameTpoB clenyeT yBA3biBaTb C
roaduKOM  BbINOMIHEHUS  NPOXOAYECKMX paboT. [pu  NpeBbIWEHMM MPOTHO3HbLIX  3HAYEHMUI
KOHTPOAMPYEMbIX MNapamMeTpoB WM3MepeHMs OOMYCKAaeTca BbINOAHATL dawe. [pu  npesbllleHUM
npeaenbHbiX 3HaYeHMI KOHTPOAMPYEMbIX MapPaMETPOB WAM BbiIBAEHWA OMNACHbIX OTKAOHEHUI W
TEeHAEHUMI NepUoANYHOCTb MOHMUTOPUHIA A0MKHA 6bITh YBENYEHa.

7.4.14 PaboTbl NO Haya/ibHOMY 3Tany reoTeXHUYECKOro MOHWUTOPWHIA, a TakXe odopmieHue
OTYETHOM AOKYMEHTaUumM cneayeT BbINOAHATL B cooTBeTcTBMM ¢ CIM 22.13330.

7.4.15 B npouecce reoTeXHMYECKOro MOHUTOPMHIa HeobxoaMmo obecneynBaTb CBOEBPEMEHHOCTb
MHPOPMUPOBAHUA NpeacTaBUTENE aBTOPCKOIO U TEXHUYECKOTO HaA30pa O BbIABJAEHHbIX OTKAOHEHMAX
KOHTPO/INPYEMbIX MAaPaMeTPOB OT NPOrHO3HbIX 3HAYEHUN.

7.4.16 Ecnn B npouecce reoTeEXHUYECKOr0 MOHUTOPUHIA BbIABMEHO, YTO PaKTUYECKME 3HAYeHMUA
KOHTPONIMPYEMbBIX NAapPaMeTPOB CTPOALUMXCA MOA3EMHbIX KOMMYHUKALMA U COOPYHKEHUN OKpyKatowen
3aCTPOMKN MPEBLICUIN MPOrHO3HbIE 3HAYEHWs,, HO OblM MeHblue MNpeaesibHbIX 3HaAYeHui, cnepyet
BbISSBUTb MPUUYMHbI MPEBbIWEHUA, MPU HEOOBXOAMMOCTN, OTKOPPEKTUPOBATb MPOEKTHbIE peLleHus,
Cnocobbl M TEXHOOTUIO MPOU3BOACTBA PAbOT, BbINOAHUTL NMOBTOPHYIO YTOYHEHHYIO OLLEHKY BAUAHUA U
pa3paboTaTb (OTKOPPEKTUPOBATb) MEpPbI 3aLLMTbI CYLLECTBYHOLLUX COOPYMKEHMN A8 OCTaBLUMXCA Y4aCTKOB
pabor.

7.4.17 Ecnn B npouecce reoTeXHUYECKOro MOHUTOPUHIA BbIAB/IEHO, YTO PaKTUYECKME 3HAYEHUA
KOHTPO/NIMPYEMbIX NAPaMETPOB CTPOALUMXCA MOA3EMHbIX KOMMYHMKALMA U COOPYHKEHUN OKpyKatowen
3aCTPOMKM MPEBbLICMAM NpesaesibHble 3Ha4YeHMA, To PaboTbl MO CTPOUTENBCTBY KOMMYHUKALMN OOMKHbI
6bITb MPUOCTAHOBAEHbI, BbINOJHEHO 06CNef0BaHNE KOMMYHMKaLUUI (COOPYKEHUI), paCCMOTPEH BOMNPOC
0 BO3MOXXHOCTM NPOAONXKEHMA CTPOUTENBLCTBA, BbINOJIHEHbI YKa3aHuAa 7.4.16.



8. IKonormyeckme TpeboBaHUA NPU NPOEKTUPOBAHUN
N CTPOUTENBLCTBE NOA3EMHbIX KOMMYHUKaLMIA

8.1 MNpu NPOEKTUPOBAHUM U CTPOUTENLCTBE MOA3EMHbBIX KOMMYHMKAUMI 3aKPbITbIM U OTKPbITbIM
cnocobamm L0NXKHbI BbINOAHATLCA TPeboBaHMA, MMEIOLWME Lenblo NpPefoTBPaLLeHNe, MUHUMU3ALMIO
WAN NVNKBUOALMIO BPEAHbIX U HerKenaTesbHbIX 3KONOTMYECKUX U CBA3AHHbIX C HUMMK COLMANbHbIX,
3KOHOMMYECKUX U APYrUX nocneacTsuii. Mpm sTom He06X04MMO YUMTbIBATb IKONOFMYECKME U CAHUTAPHO-
anuaemmoniormyeckne TpeboBaHnA AeNCTBYHOLLMX OKYMEHTOB.

8.2 Y4yeT 3KOo/MOrMyeckux TpeboBaHMI [O/KEH OCHOBbLIBAaTbCA Ha pe3ynbTaTax WHXKeHepHo-
3KO/IOTMYECKMX M3bICKAHWUI, BbiNOAHAEeMbIX B cooTBeTcTBUM ¢ CIM 47.13330. B npouecce 3TUX U3bICKaHUM
HeobX04MMO BbIMOJIHATL OLEHKY COBPEMEHHOFO COCTOSIHMA M MPOrHO3a BO3MOMHbIX M3MEHEHWM
OKpYy»KatoLwen cpeabl B pesy/ibTaTe TEXHOTEeHHbIX BO34ENCTBUN.

8.3 Ha TeppuTOopMM npepnonaraemoro CTpPouTenbCTBa C/leAyeT Y4YMTbiBaTb BO3MOMKHOCTb
NPOABAEHMA 3arPAHAIOLLMX OKpPYKatoLWyto cpeay GaKTOPOB, a TaKKe NpeAycMaTpmMBaTb MEPONPUATMA MO
JIMKBUAALNMU UIN YMEHbLLEHMIO BO3SMOXHbIX HEraTUBHbIX NOC/NeACTBUI € y4eTom nyHKToB 13.4 - 13.7 CI1
22.13330.2011.

8.4 Mpu npoussoactTse paboT NO CTPOUTENLCTBY MOA3EMHbLIX KOMMYHWKAUMIA [OAKHO ObiTb
rapaHTMPOBaHO cob/loAeHNe AENCTBYIOLWEro 3akoHodatenbctsa Poccuitckont Peaepaumnm no oxpaHe
OKpy)Katollel cpeapl, 0b6ycnoBnMBaloWEero 3sKosornyeckme TpeboBaHMA K MNPOEKTUPOBAHUIO U
CTPOUTENBCTBY MOA3EMHbBIX COOPYKEHUN.

TexHWYeCcKne pelleHns No CTPOUTENbCTBY NOA3EMHbBIX KOMMYHUKaUMI AOMKHbI ObITb HaNnpaB/ieHbl
Ha MaKCMMa/ibHOE COXPaHEHME OKPY)KaloWeNn NPUPOAHON cpenbl, MOBbILWEHME 3KOJIOFMYECKOM
6e30nacHOCTM, obecrneyeHMe CHUMKEHUA YPOBHA LYMA OT CTPOWUTE/IbHbIX MPOLLECCOB, WUCKAOYEHUE
3arpA3HEeHUA  CyLLeCTBYIOWMX TFOPOACKMX Mpoe3noB, MNonagaHwa T[pyHTa, LWAama, nyabnbl U
HedpTenpoayKTOB B FOPOACKYIO KaHa/IM3aumio.

Mpun pa3paboTke MNPOEKTHON [AOKYMEHTAUUW C MPUMEHEHUEM TEOTEXHONOIMA HAANEXRUT
cobnoaaTh 3aKOHOAATe/IbHbIE aKTbl U HOPMATUBHbIE TEXHUYECKME AOKYMEHTbl MO BOMPOCAM OXPaHbl
npMpoAbl U BOAOMNO/Ib30BaHUA.

8.5 OCHOBHble MepPONPUATUA MO OXpPaHEe OKPYrKAIOLWEN cpedbl NPU CTPOUTENbCTBE MOA3EMHbIX
KOMMYHUWKaumMi cnegyet pa3pabaTbiBaTb Ha CTagMM TEXHUKO-3IKOHOMNYECKOrO 060CHOBaHMA.

8.6 MNpoeKTHasA AOKYMEHTaLMA HA CTPOUTENLCTBO MNOA3EMHbIX KOMMYHMKALMA HA CTaAUKN NPOEKTa
[O0/1KHa BK/OYaTb B cebA oTaenbHbIM pasgen "OxpaHa okpyrKatowel cpeabi".

MpunoxerHue A
(o6s3aTenbHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA

A.1 KoadppuumneHTbl HaZeKHOCTHU

V. - Ko3ddunumeHT ycnosmuin paboTbl, yUUTbIBAOLLMI XapaKTep TPaHCNOPTMPYEMON Cpeabl;

Vet - KoapduumMeHT ycnosuii paboTbl, yUUTLIBAIOWWMIA BO3MOXKHbIE NepemelleHnsa 1 gepopmauum

KOMMYHMKaUUK, NosiydeHHble B NMepUos, ee 3KchayaTaumu, 40 Hayana CTPOMTENbCTBA NPOEKTUPYEMOA
KOMMYHUKauuu;

Vmu W Yy - KO3GOULMEHTbI HAAEKHOCTM MO MaTepuany;
¥ - KO3OPUUMEHT HAJEKHOCTU NO OTBETCTBEHHOCTU KOMMYHUKaLWK;

V7 - KOapdULMEHT ycnosuii paboTbl, y4nTbIBAIOLMIA JONIO CBA3HBIX AUCNEPCHBIX TPYHTOB MEXIY

NMOBEPXHOCTbIO TPYHTA U BEPXOM TOHHENS;



Y Y Yy - NONpaBoyHble KO3GGUUMEHTbI HAAEKHOCTU NO MaTepPUay, y4UTbIBAIOLLME PACUETHYIO

TemnepaTtypy sKCnayaTaLumMm KOMMYHUKALMUN.

A.2 Harpy3Kku, Hanpa*keHua, CoOnpoTUBAEHMUA

E - moaynb ynpyroctn matepmana KOMMYHUKALMW;

F - ycunue oT Harpysok v BO3AeNCTBUIA;

Fercuit - NPeAeNbHOE YCUME, KOTOPOE MOMKET BbITb BOCMPUHATO KOHCTPYKLMEN KOMMYHUKaumn be3
06pa3oBaHUA TPELNH;

Fuit - NpegencHoe ycuame, KoTopoe MOXKeT 6bITb BOCMPUHATO KOHCTPYKLMEN KOMMYHUKALWK NpU ee
pacyeTe No Hecylen cnocobHoCTH;

MRS - MWUHUMaNbHaA AAUTeNbHAA NPOYHOCTb MaTepuana (moammepa) TPyd U CoeaUHUTENBHbIX
netaneu;

Pn - BHYTPEHHEE AaB/ieHMe B KOMMYHUKaL MK OT TPaHCNOPTUPYeMOW cpesbl;

Run W Ryn - pacyeTHble cONPOTUBEHUS MaTepuana (ctanu) Tpyb M coeamHUTENbHbIX AeTanei no
BPeMeHHOMY CONPOTUBNEHUIO U NpeaeNy TEKY4eCTU COOTBETCTBEHHO;

Rn - pacyeTHaA NPOYHOCTb NOAUMEPQ;

R. - pacyeTHOoe conpoTusaeHne matepuana (ctanun) Tpyb u coeguHUTENbHBIX AeTanei;

Gn - NPOoA4Oo/IbHOE o0cCeBO€ pacTArmearoulee HanpAXeHune B KOHCTPYKUMKUM KOMMYHUKaUUUN OT

pacyeTHbIX Harpy3oK 1 BO34eNCTBUIA;

Gn,t - pactarnBarowmne HanpAaxeHna ot TeMmnepaTtypHoro nepenajga B CTeHKax KOMMYyHUKaUWu;

O,, - PacTArMsalowee HampAXeHe OT BHYTPEHHEero [AaBleHuA TPaHCMOPTUPYyeMOW B

KOMMYHMKauun cpegbl;

O,, - bacrtarvBaiowiee HanmpsKeHue OT MepemelleHun rpyHTa BAonb 60KOBOM MOBEPXHOCTM
KOMMYHUKauuu;

O, - PacTarusaiouiee HanpsixeHne OT BEPTUKANbHbIX U TOPU3OHTA/IbHbIX NEepPeMeLLEHIIA FPYHTa,

nepneHaANKYAAPHbIX K GOKOBOM NOBEPXHOCTM KOMMYHUKaLUMU.

A.3 [lepopmaumm 0CHOBaAHWUIN U NOA3EMHbBIX KOMMYHUKaLMA

Ocre - PacyeTHas LWMPUHA PACKPbITUA TPELMH B KOHCTPYKLMM KOMMYHUKaALMMU OT Harpysok u
BO34eNCTBUI;

Ocreult - NPEAENbHAA LWUMPUHA PACKPBITUA TPELWMH B KOHCTPYKLMU KOMMYHUKaLUUK;

imin = MUHMMaIbHO AONYCTUMbIMA YKNIOH KOMMYHUKaLUW;

iy - PACYETHbIV YKJIOH KOMMYHUKALLUW;

i - GaKTUUECKMIA YKIIOH KOMMYHUKALNW;

K - KpuBM3Ha U3rMba KOMMYHMKaLMM B MPOCTPAHCTBE, Y4YMUTbIBAKOWLIAA ee BepTUKaNbHble U
ropu30HTa/IbHbIE MonepeYHble NepemelLleHuns;

S - coBmecTHasa aedpopmaLimsa OCHOBAHUA U KOMMYHUKaLNK;

Sm W Sm-1 - BEPTUKa/IbHbIE MepemeLLeHns B TO4Kax m U m - 1 COOTBETCTBEHHO;

Sy - NpeAenbHoe 3HayeHne COBMeCcTHOMN aedopmaliMm OCHOBAHMA U KOMMYHUKaLNK;

U - 0CceBoe ropu3oHTabHOE nepemeLleHne KOMMYHUKaLuu;

O - TemnepaTtypHbIi KoadbdOULMEHT AMHENHOrO pacluMpeHna maTepmana KOMMYHUKaLUK;

A, - octaBnsembiil Npu CTPOMTENBCTBE 33a30P MEXAY KOHLAMU TPY6 B CTbIKE;

Ak - OCEeBOE€ pPacKpbiTMe CTblka B pe3ysbTaTe MNPoAO/bHbIX Aedopmaunii rpyHTa m mnsrmba
KOMMYHUKauuu;

A

coegnHeHuA C60prIX 91eMEHTOB KOMMYHUKaUWNU,

lim Aonyckaemaa oceBaAd KOMNEHCAUMOHHaA CNOCOBHOCTb noaatainBoro CrtblKOBOro

Ag - OCEBOE PACKPbITUE CTbIKA COOPHbLIX 3/1EMEHTOB KOMMYHMKaLUKN B pe3y/bTaTe NpoAO0abHbIX
aedbopmaumi rpyHTa;
Aéz - OCEBOE PaCKpPbITUE CTbIKa B pe3y/bTaTe M3rnba KOMMYHUKALUKN, MM;

&£ - OTHOCUTE/IbHOE OCEeBOEe rOPU3OHTa/IbHOE NepemelleHne KOMMYHUKaLUm;



1] - nonepe4yHoe ropnu3oHTaNbHOE NepemeleHMe KOMMYHUKaLUUm;

M- KoapPUUMEHT nonepeyHon apedopmauumn maTepuana KoOMMyHUKauuun (koadpduumneHT
MyaccoHa);
L - obWwuin pagmyc KpuWBM3HbI M3rMBA KOMMYHMKAUMKM B TMNPOCTPAHCTBE, Y4YUTbIBAIOLLUIA

BEPTUKAJIbHbIE M TOPU30HTa/IbHbIE MonepeyYHble Aedopmaumi.

A.4 TeomeTpuyeCcKMe XapaKTePUCTUKK

a - WMpPKMHa pacyeTHoM obnactn mogenu;

b - rnybuHa pacyeTHoOM obnactu moaenu;

D; - BHYTPEHHUI AMAMETP NOA3EMHON KOMMYHUKaLUWK;

Dy - Hapy»KHbI AnameTp NoA3eMHON KOMMYHUKaUmu;

Ds - anameTp BblpaboTKu;

H - paccToaHue MexKay 3eMHOM NOBEPXHOCTbIO U BEPXOM NOA3EMHOM KOMMYHUKaUUK;

Hys - rnybuvHa 3a10KeHNA NOAOLWBbI OrPaXKAatoWen KOHCTPYKLUNK;

Hs - rnybuHa 3an0KeHns HM3a OTKPbITON BbIPabOTKK;

H; - rnybuHa 3an0XeHnsa HM3a 3aKpbITOM BblpaboTKu;

H:o - rnybMHa 3aN10KeHUst OCU 3aKPbITOM BbipaboTKy;

Hc - rnybuHa cKumaemom Tonwu;

Hnk - TnyBuHa 3a10XKEHMA CYLLECTBYIOLWEN NOA3EMHOM KOMMYHMKaLUK;

Hos - FNyBMHA 3a10KEHMA CYLLECTBYIOLWErO 06 bEKTA OKPYKALOLLLEN 3aCTPOMKMY;

hc - TONIWMHA CNOA CBA3HOMO FPYHTA HaZ TOHHENeM;

L - pacctosHWe B CBETY MeXAy CTPOoAleNca NOoA3EMHOM KOMMYHMKauMeld u obbeKkTom
OKpY»KatloLlei 3aCTPOKY;

lsec - BIIHA CEKLMU KOMMYHUKaLMK;

AX - pavHa vHTepBana Mex/ay ToYKamu;

O - TONLWMHA CTEHKU KOMMYHMKaLMMK.

Mpouee

A - niowaab NonepeyHoro cevyeHmns NPoKNaabIBaemMoi NoA3eMHOM KOMMYHUKaLMK;

As - naowaab NonepeyHoro ce4YeHus 3aKpbIToi BbipaboTKy;

ki - cTeneHb 3ano/IHEHUA TPYHTOM KOJIbLLEBOTO 3a30pa MeXAy NPOK/AagblBaeMoi KOMMYHMUKaLMEN
N KOHTYPOM 0bpa3yemoi BbIpaboTKK;

T - NPOAONKUTENBHOCTb OCaA0K 3EMHOI NOBEPXHOCTU HaA TOHHENEM, CYT;

tp - Hanbosiee HM3KaA cpegHEMECcAYHaA TeMNepaTypa OKPYKaKOLLEro rpyHTa;

t, - Temnepatypa TpybonpoBoaa B Nepuos sKcnayatalmu;

V. - nepebop rpyHTa;

V7 - CKopocCTb NpoABUXKeHUs 3abos;

Al - TemnepaTypHbIi nepenas KOMMYHUKaLMKU BO BPEMEHM.

MpunoxeHue b
(obaAsaTenbHoOe)

FTEOTEXHUYECKUE KATETOPUUN OBBEKTOB
CTPOUTE/IbCTBA NMOA3EMHbIX KOMMYHWUKALINI

b.1 FeoTexHMYeCcKMe KaTeropum OBBLEKTOB CTPOUTENIbCTBA MOA3EMHbIX KOMMYHMKauuii cneayet
yCTaHaB/IMBaTb B COOTBETCTBUM C Tabaunuen b6.1.



Tabnuua b.1

[eoTexHMYeCKMne Kateropmm 06BbEKTOB
CTpOnUTENDBCTBA NOA3EMHDbIX KOMMyHMKaLI,Mﬁ

KaTteropua cnoxHoctu FeoTexHMuyecKana KaTeropma obbeKTa Npy ypoBHE ero OTBETCTBEHHOCTH
NHXeHepHo-
reonornyeckux ycnoamﬁ noBbIlWEHHOM HOPMaJ/IbHOM NOHUXXEHHOM
| (npocTas) 2 2 1
Il (cpeaHss) 3 2 1
Il (choxHas) 3 3 2
"1","2" n"3" - npocTan, cpesHeN CNOXKHOCTU U CI0XKHAA re0TEXHUYECKUE KaTeropmm COOTBETCTBEHHO.

B.2 Kateropuio C/IOKHOCTU WHMKEHEPHO-TEONOTMYECKUX YCAOBUIM CTPOUTENLCTBA C/ledyeT onpegenatb B cooTtBetctBuM ¢ CIM 47.13330, ypoBeHb
OTBETCTBEHHOCTU - B cooTBeTCcTBMKU ¢ TOCT 27751, K nOBbILLEHHOMY YPOBHIO OTBETCTBEHHOCTU C/AefyeT OTHOCUTL TaKKe YHUKa/bHble 30aHUA U COOPYXKEHMUA.

b.3 B cnyyae ecsiv CTPOUTENILCTBO MU IKCMTyaTaumusa NoA3eMHON KOMMYHMKaLMM OKa3bIBAKOT BJIMSAHUE HA CYLLLECTBYIOLWMIA OOBEKT OKpYrKatoLel 3aCTponKu
6onee BbICOKOrO YPOBHS OTBETCTBEHHOCTM, YPOBEHb OTBETCTBEHHOCTW MPOEKTUPYEMON MOA3EMHON KOMMYHWKAUMMK OOMKEH MPUHUMATBCA COOTBETCTBYHOLLMM
YPOBHIO OTBETCTBEHHOCTN 0OBEKTA OKPYrKatoLelt 3aCTPONKM, NOABEPKEHHOTO BIUAHMUIO.

[ns oTAeNbHbIX NOKANbHbIX UM IMHEMHbIX Y4aCTKOB MNOA3EMHbIX KOMMYHMKALLMI AONYCKAETCA Ha3Ha4YaTb reOTEXHMYECKYIO KaTEFOPUIO pa3aenbHo.

Mpunoxernue B
(pekomeHnayemoe)

TPEBEOBAHUA
K TPYBAM C 3AWLNTHBIM BETOHHbLIM MNMOKPbLITUEM



B META/1/IONO/IMMEPHOM (CTANIbHOM) OBOJI0YKE

B.1 Tpy6bl C 3aWMTHbIM BETOHHLIM MOKPbLITUEM B META/NNONOAMMEPHOM (CTanbHoM) obonoyke (pUcyHOK B.1) monyckaeTcA NPUMEHATb MPU YCTPOMCTBE
BOOOMPOBOAHbIX, FA30MPOBOAHbIX, HEDTENPOBOAHbLIX M HEGTENPOAYKTONPOBOAHbLIX MOA3EMHbLIX KOMMYHUKALMA.






a - Tpyba 13 nonnnponuneHa ropprposaHHas; 6 - Tpyba
CTanbHas (noanaTuneHosas); B - Tpyba cTasibHaA € TENAOBOM
N30NALUMEN; I - CTbIK TPYD C 3a1MBKOI NEeHONOANYPETAHOM;

1 - roppmpoBaHHaa AByXCAOKHAA NoaMnponuaeHoBasn Tpyba;
2 - meTannononMmepHaa 060104Ka; 3 - 3aWmUTHOE BETOHHOE
NOKpbITUE; 4 - apMaTypHbIN KapKac; 5 - pMKcaTop apmaTypHoOro
KapKaca; 6 - LeHTpupyowas onopa; 7 - pactpyb;

8 - nonnaTuneHoBas Tpyba; 9 - ANOKCUMAHOE MOKPbITHE;

10 - neHononunypeTaH; 11 - Tepmoycago4vHana NeHTa;

12 - 060on0u4Ka; 13 - 3aMOK

PucyHok B.1 - BapraHTbl Tpy6 € 3aLLUTHBIM BETOHHbIM MOKPbITUEM
B METa/NNoNoAUMEPHOI (cTanbHOI) obonouke

B.2 CranbHble Tpybbl AonxHbI cooTBeTcTBoBaTh TOCT 3262, FOCT 8731, OCT 8732, FOCT 20295;
nonuatuneHosble Tpybbl - TOCT 18599, TOCT P 50838 nan TeXHUYECKON AOKYMEHTALMN, YTBEPKAEHHOM
B YyCTaHOBAeHHOM nopsagKke. OTBOAbl XONOAHOFO TFHYTbA W OTBOAbI, W3rOTOB/JEHHbIE METOLO0M
WHAYKLMOHHOIO Harpesa, A0/XKHbl cooTBetrcTtBoBaTb [OCT 24950 wmAM TEXHUYECKMM YC/IOBUAM,
YTBEPKAEHHbBIM B YCTAHOBNEHHOM MOpPALKeE.

B.3 ApmupoBaHuMe 3aWMTHOro 6€TOHHOTO NOKPbITUA BbINOAHAIOT C NOMOLLLbIO aPMaTYPHOro KapKaca
M NPOBOJ/IOYHOM ceTKU. CpeaHee nonepeyHoe ceveHne CTasbHOM apMaTypbl B NPOA0AbLHOM HanpasaeHUN
OOJIKHO ObITb He meHee 0,04% nonepeyHoro ceyeHMsa 6eTOHa U B KOJIbLLEBOM HaMpaBAEeHUN - HE MeHee
0,25% npofonbHOro cevyeHns 6eToHa. ApMUPOBaAHUE AONKHO NPeACTaBAATb COOOM KapKac, apmaTypHble
CTEPXKHM KOTOPOro AMAMETPOM He MeHee 4 MM [0/KHbl 6biTb M3rotoBneHbl no FOCT 5781 waum
TEXHUYECKMM YC/NIOBUAM, YTBEPXKAEHHBIM B YCTaHOBAEHHOM nopsaake. CBapKy apmaTypHOro Kapkaca
NpoBOAAT B COOTBETCTBMMU € TpeboBaHuamm FOCT 14098.

B.4 ApmaTypHbl KapKaC yCTaHaBAMBalOT B GETOHHOM MOKPbITUM C MOMOLLLIO LEHTPATOPOB
(dmKcaTopoB). PaccTosiHMe OT 3alLMTHOIO MOKPLITUA A0 KapKaca A0/KHO ObiTb He meHee 15 mm, Ao
HapPY*KHOW NOBEPXHOCTM BeTOoHa - He MeHee 20 MM, PacCTOAHME MeXAY KOJbL@aMuM KpyroBoit apmaTypbl -
He 6onee 150 mm.

B.5 ApmupoBaHMe CTa/IbHOM MPOBO/IOYHOM CETKOM c/ieayeT BbINOAHATL HAMOTKON ee No cnupanu
BOKpYr Tpybbl M pacnonaratowerocs no ToawuHe 6annactHOro nokpbITMA. [nA M3roToBAeHUA CTaIbHOM
NPOBO/IOYHOMN CETKU CAeAyeT NPUMEHATb OLLMHKOBAHHYIO HU3KOYIePOAMUCTYIO CTAaNIbHYO NMPOBOOKY MO
FOCT 3282. LIMHKOBOE MOKpPbITUE BCEW MOBEPXHOCTU CTa/IbHOM MPOBOJIOYHOM CETKU AOJINKHO ObiTb
paBHOMEPHbIM (ZOMYCKAETCA OKMC/IEHME LMHKOBOIO TOKPLITUA B MECTaX KOHTaKTHbIX CBaPHbIX
coeauMHeHU). PaccTosiHMe OT 3aLMTHOIO NOKPbLITUA [0 CTa/IbHOM MPOBO/IOYHOM CETKM AOMKHO BbITb He
MeHee 15 MM, paccTosiHWe OT CTasibHOM MPOBOIOYHON CETKU A0 HapPyKHOW MOBEPXHOCTM BETOHA - He
MeHee 25 MM, HaxNecT BUTKOB CTa/IbHOM NPOBOJIOYHOM CETKU - He MmeHee 25 mm. CTasibHaA NpoBoO/IoYHanA
CETKa Ha KoHUax 6annacTHOro nokpbiTMA (Nocne OYMCTKU KOHUO0B TPYyH 6annacTHOro NOKpbITUA) He
OOJIKHA BbICTYNaTb 33 Npeaebl 6ETOHHOrO NOKPLITUS Hoslee YUemM Ha 3 MM.

B.6 MeTtannononnmepHas (cTanbHan) 060104Ka A0MKHA NPeacTaBAaTb cobol Tpyby cnupanbHo-
3aMKOBOM KOHCTPYKLWUK, U3FrOTOBMEHHYIO M3 CTa/IbHOM NOJIOCbI B COOTBETCTBUM C TpeboBaHuamu FOCT
14918 n TOCT 2284 Unn TEXHUYECKMMM YCNOBUAMM, YTBEPKAEHHBIMU B YCTAaHOBAEHHOM NOpALKE.

B.7 [Ona obecneyeHua UEHTPOBKM U COOCHOCTM METANNONOAMMEPHON (CTasbHOM) 060/04YKM
OTHOCUTENbHO CTanbHOM TPybbl cneayeT NPUMEHATb MNPOMEXKYTOUHble (UKCATOPbI. INEMEHTHI
¢duKcaTopoB cnenyeT U3roTaBaMBaTb M3 MOAMITU/IEHA, NOAUNPONUAEHA, AepeBa, BETOHA WU APYrUx
MaTepuanoB, COMMAaCoOBAHHbIX C 3aKa3YMKOM, U 3aKPEnasTb MO OKPYKHOCTU TpyObl CTaNbHOM WAK
NoIMMEPHOM IeHTON. Yncno n pasmepbl GUKCATOPOB 3aBMCAT OT AMAMeTPa CTasbHOM Tpybbl, Yncna u
MAOTHOCTU aPMaTYPHbIX KAPKACOB U XapaKTePUCTUK BETOHHOM cmecu.

B.8 Ha maTepuanbl, npumeHAaemble AAA8 NPUroToBneHUA OeToHa, AO/KHbI ObiTb 3aBoACKME
ceptudukatbl (nacnoprta). Boga Ana 3ameca A0/KHa COOTBETCTBOBaTb TpebosaHuam [OCT 23732.
CBolicTBa UeMeHTa AO0/IKHbl COOTBETCTBOBATb nopTaaHauemeHTy no NOCT 10178, TOCT 30515, TOCT
31108 B COOTBETCTBUWN C MPOEKTHbIMU TpeboBaHUAMU. MenKo3epHUCTbie 3anoaHUTENU (MecoK, oTces



APOBNEHNA TOPHbIX NOPOA, UNU UX KOMBMHALMM) NO CBOMCTBAM A0/1XKHbl COOTBETCTBOBATbL TpeboBaHMAM
FOCT 8736. CBoiCTBa KpYNHO3EPHUCTLIX 3aN0NHUTENEN (}KenesocoaeprKallasn pyaa, 6apuTosble pyabl U
KOHLLEHTPaTbl, AP06AEeHbI rpaBuid, LWebeHb, WebeHb U3 LWAaKOB MeTaNNYPrun, a TakKe NX KombuHaummn)
OO/MKHbI COOTBETCTBOBaTbL TpeboBaHuam FOCT P 52939, TOCT 8267, TOCT 5578, TOCT 4682. BmecTo
6eToOHHOM cMecH AonycKaeTca npumeHeHne pubpobeToHa.

B.9 3anonHeHWe MeKTpPYyObHOro MPOCTPaHCTBA MeXKAY CTanbHOW Tpybon M MeTannonoinmepHom
(ctanbHOM) 060N104YKOWN CnepyeT OCYLLECTBAATL CNOCOOOM 3aKauyku BETOHHOM cmecu nog, AaBleHUem.
MoaBUKHOCTb HETOHHOM cMecn HeobXxo4MMO BbIOMPaTb U3 YCN0BUIM 0becneyeHns paBHOMEPHOM 3aKauKu
B MEXTPYbOHOE NPOCTPaHCTBO.

B.10 NoToBoe 3aluTHOE HETOHHOE MOKPbITUE AONXKHO ObiTb TO/AWMHOM 25 - 250 MM U1 yaenbHOM
nAoTHOCTbIO 1900 - 3400 kr/m® (B 3aBMCMMOCTM OT AnameTpa Tpyb), MPOUYHOCTb Ha CxKaTue He meHee 40
MMa, ycunue casura He meHee 8,5 Kr/cm?.

B.11 [1ns 31eKTPOXMMMUYECKOM 3alLUTbl OT KOPPO3UM Ha Tpybax B 3aBOACKMUX YC/IOBMAX creayeT
YyCTaHaB/AMBaATb NMPOTEKTOPblI HPACNeTHOro TMNa MAM BbiBOAbl ANA MOAKAIOYEHUA SNEKTPOXMMUUYECKON
3alLnTbl TPYOONPOBOAOB C KaToA4HOW NoAspusaLmnei.

B.12 3awmnTHOE aHTMKOPPO3MOHHOE MOKpPbITUE MeTanna Tpyb AO0NycKaeTcs BbIMNOJHATb U3 Tpex
cnoeB (3noKcMAHOEe MNOKPbITUE, aare3uB, 3KCTPY3MOHHbIN MOAMITUAEH), ABYX c/oeB (aaresus,
3KCTPY3MOHHbI NONNITUEH) MU OZHOTO CNOS (3MOKCUAHOE NOKPbITUE).

B.13 [AnA 3awWmuTbl CBapHbIX COEAWHEHWUI (CTbIKoB) TPybOMPOBOAOB C 3aWMTHbIM GETOHHbLIM
NOKPbITUEM B METa/IJIONOAMMEPHON (CTanbHOM) 060/104Ke B 3aBUCMMOCTU OT MPOEKTHbIX TpeboBaHMi
MOTYT NPUMEHATLCA Cneayoline peleHma (pucyHok B.1):

- 3alMTa CTbIKa C aHTUKOPPO3MOHHOMN M3onaLMel BETOHHbIMM NOAYKOIbLAMM UM NONYKOIbLAMU
13 NeHONo/MypeTaHa, U3roTOBAEHHbIMU B 3aBOACKUX YC/IOBUSAX;

- 3aluMTa CTblKA C aHTUKOPPO3MOHHOW M30AAUMEN KOMIMJIEKTAMW MO 3af€e/IKe CTbIKOB
NeHonoINypeTaHoM AN BETOHHON CMeCbio B METa/1/I0NOAMMEPHOM (CTaIbHOM) 060104Ke C 3a/IMBKOM Ha
MecTe MOHTaXa (c apmupoBaHmMem nam 6e3 apmupoBaHus).

MpunoxeHue I
(obnasaTenbHoe)

KNACCUPUKALNA
METOA0B CTPOUTE/IbCTBA NOA3EMHbIX KOMMYHUKALMIA
3AKPbITbIM CNOCOBOM (BECTPAHLLEEMHbLIE TEXHOJ/10TUW)

B odmumanbHOM TeKcTe OOKYMeHTa, BUAMMO, AONYyLLEHA OnevaTKa: He yKa3aH HOMep PUCYHKa.
Bo3moxHO, MmeeTcA B BUAY PUCYHOK I.1.

BECTPAHIIE/HHE TEXHOJIOT'MI

(1) HemmnoTupyeMsle TeXHOJIOTUMN |(2) M0 TUPY EMbIe TeXHOnOFMM|

(1.1) HeynpaBiseMee (1.2) YnpaBisgeMmere (2.1) YnpaeiseMmere

TeXHOJIOTUN TeXHOJIOTUN TeXHOJIOTUM
(1.1.1) (1.1.2) (1.1.3) (1.2.1) (1.2.2) (1.2.3) (1.2.4) (1.2.5) (2.1.1) lOmromas||(2.1.2)
TexHonoruu | | TexHosioTun | | PeHOBaALMA MuxpoTon- | [ TexHosyiorum | | TopmzoH- | | ImyxHet | | KomBunmpo- npoxonaka (III) T'OpHEI
c ymnotHe- | [c ymame- Ges pas-— HenMpoBa- | | BoaBimBa- TanpHOe MeTon BaHHEIE crnoco6
HUEM HUEM pyueHns Hme (MT) HUSA Hampas- TEeXHOJIOTUN
TPpyHTa TPpyHTa JIEHHOe

OypeHue

(1.1.1.1) (1.1.2.1) (1.1.3.1) (1.2.1.1) (2.1.1.1) W c

(1.2.5.1)
MMKPOTOH—

(1.2.2.1)
Ynpasnsae-

HeynpaBnsa- | |BEenpeHne Cromn— MT c wmHe- OTKPEITEM 3ab0-



eMBli AvHa- | [ OTKpHTOMI JIaHVHT KOBHIM MBI TIPOKOJI HeJmpoBa-— eM, YaCTHYHOM
MyYeCcKuit TPYOH TpaHCHnop-— HUE C paspaboTKoi
TPOKOJI TUPOBaA— (1.2.2.2) NMIIOTHOM 3abos 6e3 ero

(1.1.3.2) HYEeM Ynpasnsae- CKBaXMHOM NOONEPXKM MM
(1.1.1.2) (1.1.2.2) Monupmuym— TpyHTa Moe BHaB-— YaCTUUHOM Me-—
Heynpasinsa- | |llHekOBOe POBaHHEBI JIMBaHUE C XaHNYECKON
eMblli cTa- 6ypeHne crmn— BHOypUBa— (1.2.5.2) TNOINNEePXKON
TUYECKUI JIAMHUHT (1.2.1.2) HUeM Topn30H-
MPOKOJI MT c run-||TpyHTa TajbHOE

(1.1.2.3) poTpaHCc— HaImpaBJIeH— (2.1.1.2) Wi c

(1.1.1.3) Iepebypu- (1.1.3.3) OPTUPO— HOe OTKPETEIM 3a60-
Heynpaejisa- | |BaHue MeTon BaHMEM (1.2.2.3) OypeHne eM, YaCTUYHON
EeMBIT TUOKOTO TPyHTa MeTon WTOM paspaboTKoMn
NPOKOJI C pykaea packaTku Babosa Ges3 ero
pacumpe- MONAEPXKY WITN
HUEeM (1.2.1.3) YACTUYHOM Me-—

(1.1.3.4) MT c rmno- XaHNYECKOM
(1.1.1.4) HaHeceHue poTpaHCc- TMOAAEPXKOM
HeynpaBbmsa- TTOKPEITHA TTOPTUPO— zabosa, c
MBI BaHMEM HaTHeTaHMeM
MPOKOJT C TPYyHTa " CXaToOTO BO3OyXa
paspLHBOM TTHEBMO— B 3ab0i

IPUTPY30M

(2.1.1.3) WO c

(1.2.1.4) OTKPEITHM 3a60-

MT ¢ run- eM, IOJIHOM

poTpaHc— paspaboTKoMn

NOPTUPO— 3abosa,

BaHUEM YaCTUYHOMN

TpyHTa " MeXaHM4YeCKOM

TPYHTO- TNOINNEePXKON

NPUTPY30M 3abosa, 6es3 wuu
C HarHeTaHueM
CXaToTo BO3OyXa

(1.2.1.5) B 3aboit

MT c yna-

JIeHMEeM

panee (2.1.1.4) Wi c

NPOJIOXEeH— BaKPHITEM 3a60-

HOM TPYyOH eM, IIOJIHOM
paspaboTKoi

336051, IUIOPO—
" (Mnm) nHeB-—
MOTIPMTPY30M

(2.1.1.5) W c
BaKpPETEM 3a60-
eM, IIOJIHOM
pas3paboTKon
3ab608, I'PYHTO-
PUTPY30M

.2 TepmMUHbI, NPUMEHEHHbIE B CXeMe KnaccuduKaumm 6ectpaHenHbIX TEXHONOTMNI (CM. PUCYHOK
l.1), u ux onpeaeneHus

(1) HenunoTnpyemble TexHonornm (unmanned techniques): Cm. pasaen 3.

(1.1) HeynpaBnsemsbie TexHoNornu (non-steerable techniques): Cm. pasaen 3.

(1.1.1) TexHonormm c ynnotHeHuem rpyHTa (soil displacement techniques): Henunotupyemble
Heynpasnsemble b6ecTpaHLWelHble TEeXHOMOMMM MPOKNAAKM NOA3EMHbIX KOMMYHMKAUWMWA, KOoTopble
COMPOBOXKAATCA YNNOTHEHWMEM OKPYKAIOLLErO FpyHTa.

(1.1.1.1) HeynpaBnsembln AnHammMuecknin npokon (soil displacement hammer): Hennnotupyemas
Heynpasasemana 6ecTpaHLWelHan TEXHONOMMA NPOKNALKM MOA3EMHbIX KOMMYHUKALWUK, BbINOAHAEMAnN
nyTem AWHaAMMWYecKoro (yAapHOro WAW YyAApPHO-UMMY/AbCHOrO, C MOMOLWbD MHEBMONPOBOMHUKOB,
NMHEBMOMOJIOTOB U TMAPOMOJIOTOB) BHEAPEHUA B ITPYHT TPyHoNpoBoaa ¢ HeynpaBAfAeMblM KOHYCHbIM
HaKOHEYHMKOM, COMPOBOXKAAEMAA YNIOTHEHUEM OKpPYXKatOLLEro rpyHTa (cm. 7.3.4).

(1.1.1.2) HeynpaBnsembln cTaTMyeckuii npokon (pipe ramming/pushing with closed pipe):
Henunotupyemas Heynpasasemas 6ecTpaHLweiiHas TeEXHON0TMA NPOKNAAAKN NMOA3EMHbIX KOMMYHUKaLMIA,
BbIMO/IHAEMan MyTemM CTaTMYecKoro (C MoMoLbl0 AOMKPATOB) BHeAPEHUs B FPyHT Tpybonposoda c
HeynpaBAseMbIM KOHYCHbIM HaKOHEYHUKOM, CONPOBOXKAaeMas YNOTHEHUEM OKPYKatoLEero rpyHTa (cm.
7.3.4).

(1.1.1.3) HeynpaBnsemblit nNpokon c¢ pacwupeHuem (horizontal jacking plant with expander):
Henunotupyemas HeynpasBnsiemas becTpaHLenHasa ABYyX3TanHas TEXHOJ/IOMMA MPOKNAAKM NOA3EMHbIX
KOMMYHMKaUUi, BbINOJIHAEMAn B TaKOM NOCNEA0BaATE/IbHOCTU:

- CTaTMYecKoe WAW AMHAaMWYecKoe BHeApeHWe B TPYHT LTaHT C HeynpaB/iAeMbIM KOHYCHbIM
HaKOHEYHUKOM,

- NPOTATMBAHWE YLWIMPUTENA C NPUKPENSIEHHbIM K Hemy NpPOK/aaAblBaeMbiMm Tpybonpososom,
COMPOBOXKAAEMOE YNIOTHEHWMEM OKPYKatoLLEro rpyHTa (cm. 7.3.4).

(1.1.1.4) HeynpaBAAemblit NPOKOA C pa3pbiBOM (BepCTNalHUHT) Uan paspesom (CnAUTTUHS) (pipe



bursting/pipe splitting): HenunoTupyemaa Heynpasnasemas 6ecTpaHWelHas TEXHONOTUA MPOKNALKU
NoA3eMHbIX KOMMYHUKaUWUI, Npu KOTOPOM cylecTsyolwmin Tpybonposoa paspylwaeTtca (pa3pbliBaeTcs
WAW pa3pesaeTca) BMECTe C OKPYKAIOLWLMM Ero rpyHTOM C MOMOLLbLO 3abMBaemMoro nau 3a4aBiMBaemMoro
pacwunpuTena UAM Hoxa. Hosblh TpybonpoBos MpOTacKMBaeTcA BCAes 3a pacwmputenem (HOXKoMm).
MpumeHseTcs, Korga AuMamMeTp HOBOro TpybonpoBoAa TakoW ke wau bHonblle auameTpa paHee
NposoXKeHHoro (cm. 7.3.4).

(1.1.2) TexHonormm c ypaneHnem rpyHTa (soil removal techniques): HenunoTupyemsble
Heynpasasemble b6ecTpaHLenHble TEXHONOMMU MPOKNAAKM NOA3EMHbIX KOMMYHWUKALWNA, KoTopble
COMPOBOXKAAOTCA yAaneHUeM (M3BNeYeHUEM) TPYHTa.

(1.1.2.1) sHegpeHmne oTKpbITON TPY6bI (pipe ramming/pushing with open pipe): Henunotupyemas
Heynpaeaseman becTpaHlleiHaa TEeXHO/IorMA MPOKAAAKM NOA3EMHbIX KOMMYHWUKALWA, NPU KOTOPO
TPYy60ONpPOBOA, C OTKPLITHIM KOHLLOM BHEAPAETCA B FPYHT C MOMOLLbIO OMKPATOB UKW 3abUBaAeTCA B FPYHT.
lpyHTOBaa npobka B Tpybe pa3spabaTtbiBaeTcs U M3BNEKAETCA MeXaHWYecku (BblbypuBaHMEM WU
BPYYHYIO), TMAPABAMYECKM WM MHEBMATUYECKM (CXKATbiM BO34YXOM), MO3TANHO, MOC/AE MNPOXOAKM
oyepesHOro y4acTKa TPacchbl AN MPOXOLKM BCEW Tpacchbl.

(1.1.2.2) wHeKoBoe bypeHune (auger boring): Henunotupyemas Heynpasnseman becTpaHiueiiHas
TEXHONOMMA NPOKAAAKM NOA3EMHbBIX KOMMYHUKALMMI, NPU KOTOPOK TpybonpoBoA 3a4aB/IMBAETCA B FPYHT
C MOMOLLbI AOMKPATHOM CTaHUMU C OAHOBPEMEHHOM Pa3paboTKOM U M3BAEYEHUEM FPyHTa B 3aboe ¢
nomoLLbo 6ypoBOI FO/IOBKN U LLHEKA.

(1.1.2.3) nepebypusaHue (overdrilling): Henunotupyemasa u HeynpaBnsemas 6ecTpaHLleiHan
TEXHONOMMA MPOKNAAKM NOA3EMHbIX KOMMYHMKaUMIA, NPU KOTOPOW CyllecTByloWMn Tpybonposos
M3B/JIEKAETCA OLHOBPEMEHHO C OKPY)KaloWMM €ero TpyHTOM C TMOMOLLbI0 OypoBOlM TO0BKM,
NPUKPENIEHHOW K HaMpPaBAAIOLWEMY YCTPOUCTBY. PYHT pa3pabaTbiBaeTca M M3BAEKAETCA C NMOMOLLBIO
WHEKa, rMApaBAMYECKM UM MHEBMATUYECKMU.

(1.1.3) peHoBauma 6e3 paspyweHua (pipe burstingless renewal): HenunoTupyemsble
Heynpasnsemble  6ecTpaHWweiHble  TEXHONOMMWM  MPOKNAAKM  (BOCCTAHOBNEHWMA)  MOA3EMHbIX
KOMMYHMKauui 6e3 paspyLueHuna ctaporo Tpybonposoaa.

(1.1.3.1) caunnaiinmHr (sliplining): PeHoBauus TpybonpoBoda nyTem BBeAeHWS HOBOW TPyObl
METOA0M MPOTATMBAHMUA UM 3aTa/IKMBAHMA B CYLLECTBYIOLWMNI TPybONpoBoA C 3aM0/IHEHUEM KOJIbLLEBOTO
3a30pa MeXA4y HUMM TaMMNOHAaXKHbIM PacTBOPOM.

(1.1.3.2) moauduumposaHHbii cannnaHuHr (modified sliplining): CannnaiHuHr, npyu KoTopom
OnameTp BBOAMMOWN rMbKol Tpybbl yMeHbLUAeTcs nepes nNpoTArMBaHMEM WKW 3aTa/IKMBaHWEM B paHee
NPONIOXKEHHY0. Bnocneactsumn gnameTtp BBOAMMOM Tpybbl BOCCTaHAB/AMBAETCA A0 MEPBOHAYa/IbHOIO,
obecneunBan MAOTHYH MPUIOHKY K BOCCTaHaB/AMBaemoW Tpybe, 6e3 obpasoBaHua 3a3opa. MeTtogpl
YMeHblUeHUs pguameTpa: obxkaTue (npeaBapuTesibHoe NPOTArMBaHMe TpPybbl 4Yepes ropsyne uam
xonoaHble npecc-popmbl), npuaaHme U-o6pasHoli GopMbl U BbITANKKMU.

(1.1.3.3) meToa rubkoro pykasa (flexible pipe sliplining): PeHoBauus TpybonpoBoaa, BbinonHAeMasn
B TAKOW Nocief0BaTeIbHOCTH:

- BBEZIEHME B PaHee NPOJIOKEHHbIN TPybonpoBoA rmMOKOro NOAMMEPHOro pyKasa "uyaka";

- HanosHeHue "yynKa" pabouei cpenoli (ropsayeit BoAOM, rOPAYMM BO3AYXOM UM FOPAYMUM Mapom);

- OXMAaHue oTBepaeHus "uynka'.

(1.1.3.4) HaHeceHMe noKpbiTUa (covering): PeHoBauuAa TpybonpoBoAa nytem HaHeceHus (Kak
npaBuo, LEHTPOBEKHbBIM HabPbI3roM) NOKPbLITUA (pacTBOpa, CMOAbI U ApP.).

(1.2) ynpaBnsemble TexHonoruu (steerable techniques): Cm. pasgen 3.

(1.2.1) MUWKPOTOHHEIMpoBaHMe (microtunnelling): Henunotupyemble ynpasasemsble
6ecTpaHlenHble TEXHONOMMM  MPOKNAAKM  MOA3EMHbLIX KOMMYHWMKAUMIA  MNyTem  3a4aBAWBaHUA
TpybonpoBoaa C MOMOLLbIO AOMKPATOB M PacrofioKeHHOW Bnepeau TpybonpoBoaa ynpaBasemown
ANCTaHUMOHHO (B aBTOMATUUYECKOM PEXUME) NPOXOAYECKOM MaLLMHbI, NO3BOAAIOWEN OAHOBPEMEHHO C
3a7aB/IMBaHNEM BbINOJHATL Pa3paboTKy M M3BAeYEHUE TPyHTa B 3aboe M obecneunBaTb ero Npurpys.
CbopKa M HapawusaHve TpyboNpoBOAA OCYLLECTBAAIOTCA B CTAPTOBOM KOT/IOBAHE (LIAaXTHOM CTBOAE)
nyTem NPUCTbIKOBKWU AOMONHUTENbHbIX CEKLMIA Tpyb (cm. 7.3.2).

(1.2.1.1) MUKpOTOHHENNPOBAHME C LUHEKOBbIM TPAHCMOPTUPOBaHMEM rpyHTa (microtunnelling with
auger spoil removal): MUKpOTOHHENUPOBAHWE, MPU KOTOPOM TPAHCMOPTUPOBaHME pa3paboTaHHOro
rpyHTa M3 33601 BbINOJHAETCA C MOMOLLbIO LUHEKA, PACNOIOKEHHOIO B OTAE/IbHOW BCMOMOraTebHOM’



Tpybe, pacnonoxKeHHOW BHYTPU NpoKAaabiBaemoro Tpybonpososaa.

(1.2.1.2) MWUKPOTOHHENMPOBaHME C TULPOTPAHCNOPTUPOBAHMEM TpyHTa  (slurry  shield
microtunnelling): MMKpPOTOHHENMPOBaHUE, NPU KOTOPOM TPAHCMOPTUPOBAHME Pa3pPabOTaHHOrO rpyHTa
13 32605 BbINONHAETCA C MOMOLLbIO TMAPOTPAHCNOPTA, NYTEM TPAHCMOPTUPOBAHMA XKUAKOFO WAama no
BCMomoraTenbHoOMy TpybonpoBoay, PacnosoXKeHHOMY BHYTPU NpoKnaabiBaemoro Tpybonposoaa.

(1.2.1.3) MWKPOTOHHENUPOBAHWE C TMAPOTPAHCNOPTUPOBAHMEM FPYHTA M MHEBMOMPUIPY30M
(slurry shield microtunnelling with compressed air cushion): MuUKpoToHHennpoBaHMe, NPU KOTOPOM
pa3paboTaHHbIN FPYHT (KMAKUM WNam) TPAHCMOPTUPYIOT U3 3a60A C NOMOLLLIO TMAPOTPaHCNopPTa Mo
BCMOMOraTeibHOMy TpybOMpoBOAy, PACMOIOKEHHOMY BHYTPM MpOK/AadbiBaemoro Tpybonposoga, ¢
npurpysom 3a6os CKaTbiM BO34YXOM.

(1.2.1.4) MWUKPOTOHHENMPOBAHWE C TUAPOTPAHCMOPTUPOBAHMEM TPYHTA W TFPYHTOMPUIPy3OM
(microtunnelling  with  muck conveyance and earth pressure balance/EPB  shield):
MMWKPOTOHHENUPOBAHNE, MPU KOTOPOM pPa3paboTaHHbIA TPYHT (KUAKWIA LWAam) TPaHCNOPTUPYIOT U3
33604 € NOMOLbIO TMAPOTPAHCNOPTA NO BCOMOraTesibHOMY TpybonpoBoAy, pacnosioXKeHHOMY BHYTPU
npoKiagbiBaemoro Tpybonposoga, C MPUrpysom 3abosi C MOMOLLbIO M3ME/SIbYEHHOro TpyHTa, Npu
HeobxoAMmocTU, MOANDULNPOBAHHOIO crneLmanbHbiMK o6aBKamu.

(1.2.1.5) MUKpOTOHHeNMpoBaHME C yAaNeHUEeM paHee MPOJIOKEHHON Tpybbl (pipe-eating):
MMWKPOTOHHENUPOBAHME, NPU KOTOPOM PaHee NPOJIOXKEHHbIN TPY6OoNpPoBOA U3BJEKAETCA O4HOBPEMEHHO
C OKPYKAtoWMM rPyHTOM. MpKn 3TOM TEXHOIOTMM paHee NPONONKEHHbIN Tpybonposos U ero GyHAAMEHT
(ocHOBaHMe) f0NKHbI ObITb CMOCOOHbLI Pa3pPyLLATLCA MPU MUKPOTOHHEIMPOBAHUM.

(1.2.2) TexHonormu BaaBauBaHuA (pilot pipe jacking): Henunotupyembie ynpasnsemsbie
6ecTpaHLenHble TEeXHO/IOrMM MNPOKAAAKM MOA3EMHbIX KOMMYHMKAUMIM, MpPU KOTOPbIX BHegpeHue
TpybonpoBoaa cONpoBOXKAAETCA YAANEHUEM UAUN YNIOTHEHMEM OKPYKAIOLLErO FPyHTa.

(1.2.2.1) ynpasnaembiii npokon (pilot pipe jacking with soil displacement): Hennnotupyemas
ynpasasemana OecTpaHlWenHaa TpexaTanHaa TEeXHONOrMA MNPOKAAAKM MOA3EMHbIX KOMMYHUKaLUMN,
BbINO/IHAEMas B TAKOW NOC/Ne[0BaTeIbHOCTH:

- NPOKO/1 MMOHEPHOW CKBAXXMHbI MO 33 aHHON NPOEKTOM Tpacce NyTeM BHEAPEHMUA B TPYHT LUTAHIU
C yNpaBasembIM HaKOHEYHUKOM, COMPOBOMKAAEMbIN YNOTHEHNEM OKPYKAIOLLEro rPyHTa;

- OAHOKPATHOE MNU MHOTOKPATHOE NO3TanHoe pacliMpeHune CKBaXKnHbI 40 obpasoBaHusA paboyero
KaHa/na, N03BOAIOLLErO NPOTArMBaTL TPYHONPOBOA, NPOEKTHOrO AMAMETP3;

- NpoTArMBaHue Tpybonposoga (cm. 7.3.4).

(1.2.2.2) ynpaBnsaemoe BgaBanBaHue ¢ BbibypuBaHuem rpyHTa (pilot pipe jacking with soil removal):
Henunotupyemas ynpasnsemasn gByxsTanHasa becTpaHweliHan TexHosiorusa (Moandukauma WHEKOBOTO
6ypeHua) NPOKAaLKM NOA3EMHbIX KOMMYHUKaLUWIA, BbINOJIHAEMAs B TaKOM NOCAeA0BaTENbHOCTU:

- YCTPOMCTBO MMOHEPHOM CKBaXWHbI MO 3aaHHON MPOEKTOM Tpacce nyTem BHeApeHUs B TPYHT
wraHr (BCcnomoratenbHoro TpybonpoBoZa) C ynpaBAseMblM HAKOHEYHMKOM, COMPOBOXKAaemoe
BbIOYpMBAHMEM MU YIIOTHEHUEM OKPYKAIOLLErO FPyHTa;

- 33JaB/MBaHMe B TPYHT MO MMOHEPHOW CKBaXKMHE OCHOBHOIMO TPybOMNpoBOAA C MOMOLLBIO
OOMKPATHOM CTaHUMKM C OAHOBPEMEHHOM Pa3paboTKol U U3BAeYEHMEM FpyHTa M3 3360 C NMOMOLLbIO
WHeKa.

(1.2.2.3) meTopn packatku (rolling techniques): Henunotupyemasa ynpasnsemas 6ecTpaHiieiiHas
TEXHONOMNA NPOKNAAKM NOA3EMHbIX KOMMYHUKALMIA, BbINOJHAEMas B TaKON NOC/AeA0BaTEIbHOCTH:

- NPOXO4KA B TPYHTE CKBaXWMHbI NYTEM YMAOTHEHWA TPYHTA PACKATbIBAOWMM MEXaHWU3IMOM
(packaTuMkom, BKAtOYAOLWMM B CeBA rpynny LUANHAPUYECKMX U KOHUYECKUX KAaTKOB, YCTaHOB/IEHHbIX C
MOMOLLbIO NOALWMMHUKOB Ha Bay), NPUKPENIEHHbIM K LUTAHIaM;

- nocne 3aBepLIeHMA NMPOXOAKM CKBAXKMHbl PACKATYMK OTCOEAMHAETCA OT LITAHF U BMECTO Hero
NPUCOeaMHAITCA PackaTYMK-pacIMpUTENb U Tpybonposoa;

- LUTAHIU C pacKaTYMKOM-pacLIMpuUTeNem 1 TpyboNpoBOAOM 3aTATMBAOTCA 0OPATHO B CKBAXKUHY.

(1.2.3) ropusoHTanbHoe HanpasneHHoe 6ypeHune; THB (horizontal directional drilling/HDD):
Henunotupyemas ynpasnsemas 6ecTpaHWelHana TpexaTanHasa TexXHO/OMMA MPOKNAAKU MOoA3EMHbIX
KOMMYHMKaUUi, BbINOJHAEMAn B TaKOM NOCNeA0BaTe/IbHOCTU:

- BypeHune NUAOTHOM CKBaXKMHbI NO 3a4aHHOMN NPOEKTOM Tpacce;

- OAHOKPaTHOE MAM MHOTOKpaTHOEe pacliMpeHne CKBaXWHbl 40 obpa3oBaHMA BypoBOro KaHana,
No3BOJIAIOLWErO NPOTArMBaTh TPYbonpoBoA (TpybonpoBoabl) MPOEKTHOTO ANaMeTpa;



- npoTarMeaHue Tpybonposoaa (Tpybonposonos): Cm. 7.3.3.

(1.2.4) nnyxHbii metog (plough techniques): Henunotupyemasa ynpasnsemas 6ecTpaHLleiHan
TEXHONOMNA NPOKAALKM NOA3EMHbIX KOMMYHUKALLMIA, NPU KOTOPOK yKNaZKa naetu Tpybonpososa wuam
Kabena (JOMKHbI NOCTABAATbCA, KaK MpPaBWo, B OyxTax) BbINOJHAETCA B NPOpPe3aemMyto B TPyHTe C
NMOMOLLbIO MAYra LWeab, NPU 3TOM NAYr NPUKPENNEH K CAMOXOAHOMY UAWN BYKCMPYyEMOMY MeEXaHU3My
(Tpy603arnybutento), ABUKYLLEMYCA MO NOBEPXHOCTU 3EMJIN.

(1.2.5) KombuHUpoBaHHble TexHonorun (steerable combined techniques): Henunotupyemsbie
ynpasasemble HecTpaHWenHble ABYyX3TanHble TEXHOMOMMU MPOKAALKM MOA3EMHbIX KOMMYHUKaLMNA,
OCYLLEeCTB/IAEMbIE NyTeM NoCc/ef0BaTe/IbHOMO BbINOMHEHMA ABYX U 60/iee NPOCTbIX TEXHONOTUI, NpUYem
OfiHa U3 TEXHO/IOTUIN ABAAETCS YNPaBAsSEeMON.

(1.2.5.1) MUKpOTOHHENMPOBAHME C MUNOTHOM CKBa*KMHOM (microtunnelling with the pilot hole):
MWKPOTOHHENNPOBAHUE C NPeABapUTENbHON NPOXOAKON (BypeHnem nan npoaasamMBaHnem) NMOHEPHOM
CKBaYKWMHbI, BbIMONHAEMOW NO 0AHOW M3 6eCnUNOTHbLIX TEXHONOTUNI (YyNpaBASeMoin UNU HeynpaBasemoi).

(1.2.5.2) ropusoHTanbHOe HanpaBneHHoe 6ypeHue wmtom (direct pipe): Henunotupyemas
ynpasnsemana 6ecTpaHWwelHaa TEXHOMOrMA  MNPOKNAAKM  MNOA3EMHbIX KOMMYHMKauuii  nytem
33[aB/IMBaHUA NpeaBapuUTe/IbHO COBPaAHHOrO M CBAapeHHOro MO CTbikaM CTaJibHOro TpybonpoBoga C
NMOMOLLbIO PAaCMO/IOXKEHHOW Bnepean W NPUCTbIKOBAHHOM K Hemy ynpasBaseMoi AUCTAHLUMOHHO (B
aBTOMATMYECKOM PEXMME) NPOXOAYECKON MALUMHbI, MO3BO/IAIOWEN O4HOBPEMEHHO C 3aJ4aB/IMBaHUEM
BbIMONHATL pPa3paboTKy W M3B/eYeHWEe TPyHTA B 3aboe M obecneumsaTtb ero npurpys. Ycuaue,
HeobxoaMmoe AnA MPOXOAKW, CO3AaeT AO0TafNKMBaTeNb TPYD, PACMONOMKEHHbIN B HenocpenCcTBEHHOM
6/11M30CTN OT TOUKM BXOAa TPyboMnpoBoga (Ha NOBEPXHOCTU UM B NPUAMKE). TexHoNorma - rMbpuaHbIit
BAPMaHT rOpM30HTaNIbHOIO HAaNPaBAEHHOTO BYPEHUA U MUKPOTOHHEANPOBAHWA.

(2) nunotnpyemsbie TexHonornu (unmanned techniques): Cm. pasgen 3.

(2.1) ynpaBnsemble TexHonoruu (steerable techniques): Cm. pasgen 3.

(2.1.1) wwuToBana npoxoakKa (wmToBoe ToHHenuposaHue) (shield-driven tunnelling): MunoTnpyemas
ynpasnseman H6ecTpaHwWenHaa TEXHONOMMA MPOKAAAKM NOA3EMHbIX KOMMYHUKALMIA MyTEM MPOXOAKM
TOHHeNA 1 BO3BeAeHUA ero 064e/K1 C NOMOLLbIO TOHHENENPOXOAUYECKOIr0 KOMMIEKCA, BbINOJHEHHOIO Ha
6a3e nepeaBUKHOM BPEMEHHOW KPenwu C roJI0BHOM 4YacTbio B BUAE LWMTOBON MALLUHbI, YNPaBAsSeMoin
Haxo4AWMUMCA BHYTPU Hee NepcoHasioM M NO3BOAIOLLENO BbIMONHATL Pa3paboTKy U yaaneHue rpyHTa,
KpenneHue 3a60s 1 Bo3BeaeHMe obaenku. LLMToBaa NpoxogKa OCyLecTBAAETCA NyTeM LMKIMYECKOTO
nocnenoBaTe/IbHOro NOBTOPEHUA TPEX OCHOBHbIX Onepawuuii:

- pa3paboTKa rpyHTa B 3aboe;

- NepeABUNKEHUE LUTA C MOMOLLbIO TMAPOLA0MKPATOB;

- Bo3BeAeHue obaenku (cm. 7.3.1).

(2.1.1.1) npoxoaka WWUTOM C OTKPbITbIM 3aboem, 4YacTUUYHOM pa3paboTkoi 3abos 6e3 ero
noaZepXKN WA YaCTUYHOW MexaHudeckoin nogaepxkKkon (shield-driven tunnelling by open shield with
partial face excavation without support or with mechanical partial support): Cm. 7.3.1.

(2.1.1.2) npoxogKa LWMTOM C OTKPbITbIM 3aboem, 4YacTUYHOI paspaboTkoli 3aboa 6e3 ero
NOALEPHKKM UM YacTUYHOM MexXaHWYeCcKoM nopnepsKKon 3abos, ¢ HarHeTaHMeM CKaToro BO34yXa B
3aboit (shield-driven tunnelling by open shield with partial face excavation without support or with
mechanical partial support by compressed air pressurisation of the working face): Cm. 7.3.1.

(2.1.1.3) npoxoaka WUTOM C OTKPbITbIM 3aboem, NOAHOM pa3paboTKoi 3abos, 4YaCTUUYHOM
MexaHMYeCcKon nogaeprkkon 3abos, 6e3 MAM c HarHeTaHMemM cCKaToro Bosayxa B 3aboit (shield-driven
tunnelling by open shield with full face excavation with mechanical partial support without or by
compressed air pressurisation of the working face): Cm. 7.3.1.

(2.1.1.4) npoxogKa LWKUTOM C 3aKpbITbiM 3aboem, NonHol paspaboTkoi 3abos, rmapo- n (Mam)
nHesmonpurpysom (shield-driven tunnelling by closed shield with full face excavation and fluid support
and (or) compressed air/mixshield): Cm. 7.3.1.

(2.1.1.5) MpoxoaKa WMTOM C 3aKpbITbiM 3a60em, NoNHON pa3paboTKon 3abos, rPYHTONPUTPY3OM
(shield-driven tunnelling by closed shield with full face excavation and earth pressure balance/EPB shield):
Cm. 7.3.1.

(2.1.2) ropHbIfi cnocob (rock tunnelling): MunoTupyemasn ynpasnaemas 6ecTpaHLweliHan TEXHO0TUSA
MPOKAAAKM NOA3EMHbIX KOMMYHMKaUWMA MyTem nocnefoBaTe/ibHOM pa3paboTku ceyeHua 3abos
(oAHOBpPEMEHHO BCETrO CEYEHMA UM MO YACTAM), BO3BELEHNA BPEMEHHOM HemnepeaBUKHOM Kpenu (1m



6e3 Hee) U NocneayoLero Bo3BeAeHMA NOCTOAHHON 064e/1KM U3 MOHOAUTHOrO 6eToHa, HabpbI3r-6eToHa
NN COOPHbLIX XKenes3obeToHHbIX 3/1EMEHTOB (C NocAeAyIOLWMM HarHeTaHNeM Mmexay cbopHoi obaenkoi
M TPYHTOM TaMMOHaXHOro pacTeopa).

OBJIACTb MPUMEHEHMA TOHHENENMPOXOA4YECKOIO
MEXAHU3NPOBAHHOIO KOMTJIEKCA C AKTUBHbIM MPUTPY30OM 3AB0OA

B 3ABUCMMOCTU OT UHMKEHEPHO-TEONOMMYECKNX YC/TOBUIA

MpunoxeHune [

(pekomengyemoe)

B Tabnunue .1 npuBeaeHbl OPUEHTUPOBOYHble 0bOnactM npumeHeHua TIMK ¢ akTUBHbIM
nNpurpy3om 3a6os B PasNIMUHbLIX MHKEHEPHO-TE0NOTMYECKUX U TMAPOFE0N0TMYECKUX YCNOBUSAX.

Tabnuua 4.1
O6racti npuMerenns TIIMIC s HIDKeHEPHO-TEONOTHYECKAX
# FHIPOTEONOIHUECEUX YenoBui
CrallbHbi¢ TPYHTBE HonycxanbHble H HECKANBHBIE FPYHTL
: M HapYIEHAON |
Ton THMEK HeHa ¢ i KTYPBL
Py Y v CBAZHBIE, CBAZHEIE,
MmenHoit CpelHeH w " HECEA3HBIC
yerouyu- HEYCTOHUE- CMCIAHHBIC
CTPYKTYPbI, | NPORHOCTH H {cnimyuue)
BEIE BEIE
HPOYHBIS Maonpoy-
HBIE

C CyCﬁEHBHOHHb[M
TpHIPY30M

C rpyHTOBBIM TIpU-
IPY3I0M

C THEBMOTIPHIDY-
30M

C xoMOuuHpoBaH-
HEIM TIPHTPY30M

1 — HEBOLOHACKILIGHHEIH IPYHT;

2 — BOAOHACHILISHHELH TPYHT.

|~ ofnacTh OCHOBHOTO TIPEMEHEHIS,

~ 0BIIACTE BOIMOXHOTO NPHMCHERH A,

MpunoxerHune E
(pekomeHngyemoe)



BbIEOP PA3MEPOB PACHETHOW OBJ/IACTU
N TEOMEXAHWUYECKOM MOAENW TPYHTA

E.1 [inAa npeaBapuTeNbHON OUEHKU BAUAHUA CTPOUTENbCTBA NPU MOAENUPOBAHUM (BbINOAHEHUU
pacyeToB B MJIOCKOM MOCTaHOBKE) MPOXOAKW OTKPbITbIX M 3aKpbITbiX BbIPabOTOK C NpUMeHeHWem
naeanbHO yNpyronnacTMYecko Moaenm rpyHTa WUpKUHy u rnybuHy pacyeTtHolt obnactu (pucyHok E.1, a,
6) fonyckaeTca NpUHUMaTbL no Tabamuam E.1 n E.2.

0 - PaccTosHMeE B MJIaHEe MeXKAY KPaem BblpabOoTKM U BEPTMKAIbHOM
rpaHuLen pacyetTHom obnactu; b - paccTosHUE Mo BbICOTE MeXAay
HM30M BbIPabOTKM N HUXKHEN FpaHMLEN pacyeTHON obnacTu;
Hs, He - rnybuHbBI 3a10XKEeHMA HMU3a OTKPbITOMN U 3aKPbITOM
BbIPabOTOK COOTBETCTBEHHO; Ds - AUAMETP
WY NoMNepeYHbI pasmep 3aKPbITON BbIPaboTKK



PucyHok E.1 - Cxembl 414 Bbi6Opa pa3mepoBs pacyeTHOM obnactu
MOZENN NPW BbIMOJAHEHUWN OLEHKW BANAHUA CTPOUTENLCTBA
3aKpbITOM a) U OTKPbLITOM 6) BbIpabOTOK

Tabnuua E.1

LLInpuHa pacyeTHoM 061acTi NpU MOAENNPOBAHNU
CTPOUTENBCTBA OTKPbITLIX M 3aKPbITbIX BbIPAGOTOK

PekomeHayemoe 3HayeHue WUpPUHbI pacquHon

o o obnact mogenu a, m
Tun HarpysoK 1 Bo3gencTBuii A ’

MecyaHble rpyHTbI FAMHUCTBIE TPYHTbI
YCTPOICTBO 3aKPbITONM BbipaboTKK a >=3H; a >= 6H;
YCTPOMCTBO OTKPbLITON BbIPabOTKM a >= 3H; a >= 6H;
Tabnuua E.2

InybuHa pacyeTHoM 0b1acT Npy MoaeMpPoBaHUNK
CTPOUTENBCTBA OTKPbITLIX U 3aKPbITbIX BbIPabOTOK

PekomeHayemoe 3HayeHue rybmnHbl pacyeTHow

Twnn HarpysoK 1 Bo34eNCTBUM
Py A obnactn mogenu b, m

YCTPOMCTBO 3aKPbITOMN BblIpaboTKK b =0,5D;

YCTPOICTBO OTKPbITOM BbIPaboTKU b=Hs+0,5npn H.<=H;+0,5
b=H.npu H.>H,s+0,5

MpumeyaHua

1 Hc - rnybuHa cKMmMaemol TOJILM OCHOBAHMA YCNOBHOro ¢dyHAaMeHTa, noAolBa KOTOPOro
pacrno/ioXkeHa B YPOBHE HU3a OTKPbITON BblipaboTKku. LLUMpUHa ycnoBHoro dyHAameHTa NpMHUMaETCs
paBHOW LWWPWUHE OTKPbITOM BbIPabOTKU. Harpyska no nogowse YycNOBHOrO ¢yHAaMeHTa
NPUHUMAETCA PABHOM BECY BbIHYTOIO M3 OTKPbITON BbIPabOTKM rpyHTa. He paccymMTbiBaETCA COrNacHo
CM 22.13330, npu aTom NpumeHaeTca moayab gebopmaumm E. No BETBU BTOPMUUYHOIO HarpyKeHUA.

2 Hys - rnybuHa 3a010KEHUA OrPaXKAEHUM OTKPbITOM BbIPaboTKM.

E.2 Mpu moaenupoBaHWUM CTPOUTENLCTBA OTKPbLITbIX WM 3aKPbITbIX BblpabOTOK MOAENb FPyHTa
AOMNKHA afleKBaTHO OTParkaTb NOBeAeHMe PYHTOBOro MaccuMBa MOJ HarpysKoil M BosgencTeuamu. Ee
cnepyet NPUHMMaTb Ha OCHOBE OMbITa COMOCTAB/AEHWUA PE3Y/NbTAaTOB MPOrHO3HbIX PACYeToB U AAHHbIX
MOHUTOPUHra. 18 MOAEANPOBAHUA AONYCKAETCA NPUMEHATL MOLEMN FPYHTA cornacHo Tabaunue E.3.

MpumeyaHue - MpU NPUMEHEHNWN YNPYTONAACTUYECKON MOAEAN FPYHTA C YNPOYHEHNEM CeayeT:

- BK/1l0YATb UCMbITaHWUA FPYHTOB, Tpebyemble 414 onpeaeseHns napameTpoB MOAENN, B NPpOrpammy
WHKEHEPHO-TE0NIOTMYECKMX M3bICKAHMI (MpU  OTCYTCTBMM HOPM Ha onpegeneHve Tpebyembix
NapameTpoB, B NporpaMmy Heobxo4MMo BKIOYATb METOAMKM UX ONpeaeeHus);

- BbIMOIHATb BEPUPUKALMIO U ONTUMM3ALMIO MAPaMETPOB MOLENN NYTEM:

- CpaBHeEHMs MacnopToB NabopaTopHbIX M (MM) NONEBLIX UCMbITAHWUIA TPYHTOB, C Pe3y/bTaTammu
aHANOMMYHBIX YUCNIEHHbIX UCMbITAHWUIA COOTBETCTBYIOLLMX MHIKEHEPHO-TE0I0TMYECKUX 3/1EMEHTOB;

- BbINOJIHEHWA TECTOBbIX PACYETOB C MPUBJEYEHUEM PE3YNbTaTOB re0TEXHUYECKOTO MOHUTOPUHTA
MOCTPOEHHbIX Y4aCTKOB MNOA3EMHbIX KOMMYHUKaLMI Ha AaHHOM OBbeKTe.



Tabauua E.3

FeomexaHnyeckne moaenu rpyHTa Nnpyv mogennpoBaHnun
CTPOUTENDBCTBA OTKPbITbIX U 3aKPbITbIX BblpaGOTOK

Twun Harpysok u BO3AEVICTBM1\;1 PekomeHayeman reomexaHuyeckaa mogenb rpyHTa

YCTPOICTBO 3aKpbITOM

NaoeanbHo ynpyronnactMyeckaa modesnb C MNPUMEHeHUEM
BbIpaboTKM

Mmoayns gedopmauuum No  BETBM MNEPBUMYHOTO  HarpyxeHus
(obnactu cxkaTus) U pasrpyskun (obaactn pacTakeHms).
Ynpyronaactuyeckas Mogesb C yNpoYyHeHem

YCTPOMCTBO OTKPbLITOM
BblpaboTKM

MpunoxerHune XK
(pekomeHngyemoe)

BbIEOP 3HAYEHWUWM NEPEEOPA MPYHTA
NPU MOZE/IMPOBAHMW 3AKPbITOM MPOXOKM

.1 MNpwn BbIGOpe 3HaYeHUA nepebopa cnesyeT yunTbiBaTb, YTO OH CYLLECTBEHHO 33aBUCUT OT BMAA
pa3pabaTbiBaEMOro rpyHTa, TEXHONOMMUN NPOXOAKM (B TOM YMC/ie HarHEeTaHMA TaMMNOHAXXHOro PacTBopa B
3a064e104HOE NPOCTPAHCTBO) M OMbITa MPOXOA4YECKON OpraHMn3aumuu.

.2 Ana npeaBapuTenbHOM OUEHKU BAUAHMA Npu npoxoake TIMK ¢ akTUBHbIM Npurpysom 3abos
nepebop rpyHTa V, gonycKaeTca NpUHMMaTh cornacHo Tabanue ¥K.1.

Tabnuua XK.1
Mepebop rpyHTa Vi, %
lpyHT, pa3pabaTbiBaembliii B 3aboe WnTa
NecoK cpegHun, Necok MenKuii 1 NblieBaTbll, CYF/IMHOK TYronnacTU4HbIM,
BO/ZLOHACbILLEHHbIM BO/ZLOHACbILLEHHbIN rM1Ha nonyTeepaan

TAMK co cbopHon 064enko npwu HarHeTaHWMM TaMMOHA*KHOrO pacTBopa B 3aobaesnoyHoe
MPOCTPAHCTBO Yepe3 OTBEPCTMA B XBOCTOBOM 4acTM OOOMOYKM LWUTA OAHOBPEMEHHO C €ro
npogsukeHnem namn TNMK c npecc-6eToHHO 064e1K0M

5,5 3,5 1,5

TAMK co cbopHon 064enko npwu HarHeTaHWMM TaMMOHA*KHOrO pacTBopa B 3aobaenoyHoe
NPOCTPAHCTBO NOCAE NPOABUMKEHUA LWMTa, Yepe3 oTBepcTUA B 610Kax 064enku

- 5,5 2,5

.3 [AnAa npenBapuTenbHON OLEHKM BAUAHUA MPOKAALKM MNOA3EMHbIX KOMMYHWKAUMKA C
npumeHeHnem MTIMK n THB nepebop rpyHTa Vi, %, AonyckaeTca npuHUMaTh no dopmyne

Vi=ki[1 - (A/As)], (K.1)



roe ki - CcTeneHb 3ano/JIHEHWA TPYHTOM KO/bLEBOrO 3a30pa  MexAay MpoKAaabiBaemoi
KOMMYHUKaUMEN U KOHTYpPOM obpasyemoit BbipaboTku (ana MTIK cneayet npuHmumaTts k; = 40% - 80%,
ona MHB - k, = 20% - 40%);

A - nnowaab NoNepeyHoro cevyeHuns NPoKaaasbiBaeMoi NoA3eMHOM KOMMYHUKaLUK, M%;

As - nioWwaab NoNepeyYHoro ceYeHuns 3aKpbIToi BbIPaboTKK, M.

MpunorxkeHue U
(obaAsaTenbHoE)

PACYET NOA3EMHbIX KOMMYHUKALINN,
PACMNOJIOXKEHHbIX B 30OHE BJIMAHUA CTPOUTE/IbCTBA

N.1 PaHee nNpono)KeHHble noA3emMHble KOMMYHMKAUWKU, PaACMONOXKEHHble B 30HE BAUAHMA
CTPOMTENbCTBA, PACCUMTLIBAIOTCS MO ABYM rpynnam npegesibHbiX COCTOAHMIA: | - No Hecylwel cnocobHocTH
n Il - no gedopmaumam. MNpeaenbHble COCTOAHUA NOA3EMHBIX KOMMYHWUKALLMIA, TpebyoLmMe NOBEPOYHbIX
pacyeToB Ha KOHKPETHOM O0ObeKTe, BblOMpatoTcA cornacHo Tabauue 6.1 ¢ yy4eTom HasHayYeHwus
KOMMYHMKaUMI, NPUHLMNA TPAHCMOPTUPOBaHUA, MaTepmaa 1 XapaKTepa CTbIKOBbIX COeaMHEHUNA.

MpumeyaHua

1 T[poBepKa MNPOYHOCTM MONEpPeYHbIX (KONbLEBbIX) CEYEHUW KOHCTPYKUMI NOA3eMHbIX
KOMMYHUKauuii [npegenbHoe coctosHue (1.2), Tabauua 6.1] <1> [A0MKHA BbINOAHATLCA NpPU
BO3SHWMKHOBEHMM HArpy3oK W BO3AENCTBMI, HaNpaBAEHHbIX Ha MNOA3EMHbIE KOMMYHMKaLMK
(cTponTENbCTBO HaA KOMMYHUKALMEN COOPYKEHUA, YCTPOMUCTBO HAcbINu 1 4p.).

2 MpoBepKa obpasoBaHMA NPOAONbHbIX TpewuH [NpenenbHoe coctosHue (11.3.a)] U pacyeT wmx
WMPUHBbI packpbiTMa [npegenbHoe coctosiHue (I1.4.a)] B KOHCTPYKUMAX MOL3EMHbIX KOMMYHUKALWUMA
OO/KHbI  BbIMOAHATLCA A1A OETOHHbIX, Xene300eTOHHbIX M GUOPOBETOHHbIX KOHCTPYKUMI npu
BO3HMKHOBEHMW HArpy3oK W BO3LENCTBUM, HaMNpaBAeHHbIX Ha MNOA3EMHblE KOMMYHWMKALUK
(cTponTENbCTBO Had KOMMYHUKALMEN COOPYKEHUSA, YCTPOWUCTBO HacbinNu U 4p.).

<1> 34ecb 1 ganee No TEKCTY npuaoxeHusa M popma 3anucu rpynn npeaenbHbix COCTOAHUIA TUNa
(I.n), (Il.n) cooTBeTCTBYIOT HOKOBUKY TabanLbl 6.1. BuAbl NpOBEPOYHOro pacyeTa BblaeNeHbl KYPCUBOM.

M.2 PacyeT CyLWecTBYIOWMNX NOA3EMHbIX KOMMYHWUKALMI NO NpeaenbHbIM COCTOAHMAM A0MNYCKaeTca
He BbINOMHATL [Kpome npeaenbHoro coctoaHua (1.3)], ecanm MaKcMmanbHble AOMNOAHUTE/IbHbIE
nepemelLeHNA NoA3eMHbIX KOMMYHWUKaLMI He NPEBbILIALOT:

4 MM - HE3aBMCMMO OT COCTOAHMA (KpOMe aBapUIMHOro) NoA3eMHbIX KOMMYHMKaUWA;

10 Mm - gna Nog3eMHbIX KOMMYHMKaLMi (Kpome rasonpoBoAoB) AvameTpom meHee 0,5 m,
HaxoA4AWMXCA B YA0BNETBOPUTENbHOM COCTOAHMM (NPU OTCYTCTBUM AaHHbIX O COCTOAHUM KOMMYHMKaLUK
CPOK ee 3KCnyaTaumMmn He A0KeH npesbiwaTb 20 neT).

N.3 (1.1) Mposepka npoyHocMu KOHCmpyKyuli nodsemHoix mpyb6onpoeodo8 HA MAKCUMAsbHble
Mpo00sbHbIe HAMPAXEHUS BbINOIHAETCA B pe3y/ibTaTe NPOBEPKM YCN0BUIA:

- ANA CTa/IbHbIX KOHCTPYKLMMA

o, <y4R., (N.1)

rae O, - NpOAO/IbHOE OCeBOe PacTArMBaloLLee HanpsaXKeHne B KOHCTPYKLMAX KOMMYHMKaLUMKN OT

pacyeTHbIX HarpysoK 1 Bo3aencTeumiA, MlMa, onpegensiemoe ¢ y4eTOM HaCTOALLETO NPUIOKEHUS;
Rc=min {Ry; R/} - pacyeTHOE conpoTuBAEHME MaTepuana (ctanu) Tpyb U coeAMHUTENbHBIX AeTaneun,



Runyc R _ Ryn]/C

MMa, Ru = y = Run M Rys - pacyeTHble CONPOTUBNEHUA MaTepuana Tpyb 1

= , =
7mu7/n7/tu ymyyn}/ty
CoegnHUTENDbHbIX AETaﬂeVI Nno BpeMEHHOMY COMPOTUBNEHUNIO U Npeneny Teky4eCctu COOTBETCTBEHHO,

MMa; Y. - ko3bdULUMeHT ycnosuii paboTbl, yUMTbIBAIOLWMIA XapaKTep TPAHCMOPTUPYeMON cpeabl; Y, ¥
Vmy - KOIGOULMEHTbI HAAEKHOCTM NO MaTepuany; ¥, - KO3IGPULMEHT HALEKHOCTU NO OTBETCTBEHHOCTH

KOMMYHWKaLUK; %y, M 7y, - NONPaBouHble KOIGOULMEHTbI HAAEKHOCTU N0 MaTepUany, yunTbiBaloLme
pacyeTHylo TemnepaTypy aKcnayaTaumm Tpybonpoeoaa;
Vet - KoapduLMeHT ycnosuii paboTbl, yUUTLIBAIOLWMIA BO3MOXKHbIE NepemelleHnsa 1 gepopmauum

TpybonpoBoaa, No/fyyeHHble B Mepuoa ero sKchnayaTaumm, 40 Hayana CTPOUTENbCTBA NMPOEKTUPYEMOro
06beKTa; Mpu pacnofiokeHun TpybonpoBoga B MNJIOTHOM TOPOACKOM 3acTPOWMKE M BpPEeMEHW ero

skcnnyataumn: meree 10 net ¥, = 0,9, ot 10 go 20 net y, = 0,85, 6onee 20 net 7, =0,8; npu

oTcytcTBUM BOAM3M TpybonpoBoda AENCTBYIOWMX 34aHUM U COOPYKEHUN, CTPOUTENbCTBO WU
3KcnayaTauus KOTOPbIX CNocobHbl ObinM 6bl HEraTMBHO CKa3aTbCA Ha TEXHWMYECKOM COCTOSHUM

Tpy6onposoaa, 7y = 0,9.
Mpumevanue - 3HadyeHnaA Run, Ryn, Ves Vi » 7/my y Var Vo 7/ty cnegyet npuHmMmaTtb no CIM 33.13330,

CN 36.13330, cTaHgapTam U TEXHUYECKMM YC0BUAM Ha TPyObI;
- ANA NOJIMMEPHbIX KOHCTPYKLUMIA

o, <y4R., n.2)

MRS y,

roe RH =——— - pacyeTHas MNPOYHOCTb MaTepuana (nonnmepa) Tpyd U CoeaANHUTENbHbIX
Vm?n

aetanei, MMNa; MRS - MWUHMManbHana ANUTENbHAA MPOYHOCTb MaTepuana Tpyb M coegUHUTENbHbIX

petaneit, MMa; ), - KO3GPUUMEHT HaJEXHOCTU NO MaTepuany; ¥, - Ko3dduULMeHT ycnosunit paboTbl;

O, 1 Yy -TO Xe, uto 1 B popmyne (U.1).

MexaHn4YecKkne XapaKTEPUCTUKU U TeOMeTpUYecKMe napameTpbl MOA3EMHbIX KOMMYHUKaUUM
(TpybonpoBogoB) nNpwu BbINOJIHEHMM PACYETOB MNPUHMMAKOTCA MO  AaHHbIM CAYXKO 3sKcnayaTauuu
KOMMYHUKaUMii 1 (nnn) pesynbtatam mx obcneposaHus. Mpu OTCYTCTBUM AaHHbIX O daKTUUYECKOM
TO/ILMHE CTEHKW CTasIbHbIX TPYHONPOBOAOB (KPOME MarucTpasbHbiX HedTe- U ra3onpoBoAoB) TONLLUHY
CTEHKN TpybonpoBoaa AOMNYCKAeTcs NMPUHUMATb C Y4ETOM CKOPOCTU ero Kopposuu, npuBeseHHOW B
Tabnanue W.1, B3ATOM C KO3OPUUMEHTOM, PaBHbIM MPU YPOBHE OTBETCTBEHHOCTM Tpybonposoaa:
NOHMXEHHOM - 1,0; HopmanbHOMm - 1,1; noBblWeHHOM - 1,2.

MpumeyaHue - 3HaueHna MRS, Y., Vm, V. Cneayet NpUHUMATb COMNACHO [eWCTBYIOWMM

CTPOUTENbHLIM HOPMaM M NpaBuaaM Ha MPOEKTUPOBAaHME KOMMYHWKaLMIA COOTBETCTBYIOLLErO BMUAA,
CTaHAapTamM M TEXHUYECKMUM YCI0BUAM Ha TPYObI.

Tabanua U.1

CKOPOCTb KOPPO3UKU U UCTUPAHUA
CTEHKM CTanbHOro Tpybonpoeoaa

CKopoCTb KOpPPO3UK " a6pa3VIBHOFO M3HOCa

HasHaueHue Tpybonposoaa
CTeHKU cTanbHoro Tpybonposoaa, mm/rog,

lasonposos 0,12




HanopHaa KaHanusauua 0,15
BogonpoBog, c ropayen sBogoun 0,10
BogonpoBoga ¢ xonoaHol Boaomn 0,05
TennoceTtb 0,13
HedTenpoayktonposoa:

- aBTOMOH6UbHbLIN BEeH3UH 0,001 - 0,005
- AM3e/IbHOe TONAMBO, aBUALMOHHOE TOMN/INBO 0,01-0,05

N.4 (1.2) lMposepka npoyHocmu rornepeyHbiXx KOHCMPYKUUl noo3emHbsix mpybonposooos Ha
MAKCUMAsIbHbIE KO/blUeable HAaMpAX(eHUs BbINOJIHAETCA B COOTBETCTBMM C HOPMAMU Ha NPOEKTUPOBaHMe
KOHCTPYKLMIA COOTBETCTBYIOLLETO BUAA MYyTEM MPOBEPKM YCIOBUA

F <= Fur, (U.3)

roe F - ycunuve oT HarpysoK 1 BO34ENCTBMIA B PAaCCMATPMBAEMOM CEYEHUU;

Fuit - NnpegenbHoe ycnane, KOTOPoe MOXKET BbITb BOCMPUHATO KOHCTPYKLME.

N.5 (1.3) Mposepka nomepu ycmoliyugsocmu rnosaoxeHUs KOHCMpyKYuli mo03emMHbIX KOMMYyHUKAyul
8 pe3ysnbmame nomepu ycmolvyugocmu emMewarouje2o Ux Maccusa 2pyHma BbINOJHAETCA B COOTBETCTBUMU
cCIn 116.13330.

N.6 (11.1) MposepKa ycaosus camomeyHoCmu KOHCMpPYKYUli n003eMHbIX KOMMYHUKayul

YcnosrMe camoTeYHOCTM KOMMYHMKaLMM obecneyeHO, eCiM Ha y4yacTKax, rae CTPouTeNbCTBO
Bbl3blBaeT YMeHbLUEHWE HAK/IOHa, BbIMONHAETCA Caeaytollee ycnosme

Id) - iy >= imin, (M.4)

rae i¢ - 3HayeHue d)aKTVI‘-iECKOI'O YKZIOHA KOMMYHUKAUUWM Ha pacCMaTpmMBaemMoMm Y4acCTKe,
onpegenaemoe no OTMETKaM JIOTKOB KOJ/104LUEB,;

I, =Sn —Spo / AX - 3HaueHMe pacyeTHOro yKNOHa KOMMYHMKALMN B BEPTUKANbHON MNOCKOCTM

Ha pacCMaTpnBaeMOM Y4aCTKe; Sm U Sm-1 - 3HAYEHUNA BEPTUKAJIbHbIX I'IEpEMEU.I,EHMVI BTO4KaXx mum-1

cooTBeTcTBEHHO, MM; AX - AnnHa MHTepBana Mexay TouKaMu m um - 1, mm;

imin = MUHUMANIbHO AONYCTUMbIE YKAOHbI NOA3EMHbIX KOMMYHUKAUWUMA; NMPUHUMAIOTCA COracHO
OEVCTBYIOLMM HOPMATUBHbIM AOKYMEHTAaM Ha MPOEKTUPOBAHWE KOMMYHMKAUMA COOTBETCTBYHOLLETO
BMAA.

.7 (11.2) Mposepka 2epmemuyHOCMU CMbIKOBbIX coedUHeHUl c6OpHbIX KOHCMPYKUUL No03emMHbIX
KOMMYHUKaUUU BbINOJIHAETCA NPOBEPKOM YCN0BUA

A=A +A, (M5)

lim

rae A, [OMycKaemaa oceBas KOMMeHCauMOoHHas CnocobHOCTb MOAAT/IMBOTO CTbIKOBOrO
coeAnHeHUA Tpyb, MM, NPUHUMAETCA COrNacHO AEeMCTBYIOLWMM CTPOUTENbHBIM HOPMaM M NpaBUAam Ha
NPOeKTUPOBaHME KOMMYHUKaLMIA COOTBETCTBYIOWEro BMAA, CTaHAAPTaM M TEXHMYECKMM YCA0BUAM

(TexHWuyeckmMm nacnoptam npeanpuaTUN - U3roToBUTENEN TPYD) Ha TPYObI;

A :A +A - 0CeBOEe pacKpbITUe CTbiKa B pe3y/ibTaTe NPOoAOo/bHbIX AedopmMalmit TPyHTa U
k & ¢
n3rnba KOMMYHUKaUnNn, MM; Ag zlsecg - 0CeBO€ pacCKpbiTne CTblKa B pe3ynbrate nNpoAao/ibHbIX

AedopMaLit TpyHTa, MM; lsec - AIMHA CeKLMM KOMMyHMKaumm, mm; € =U_—U_  /AX - 3Hauenue



OTHOCUTENIBHOIO 0OCEBOIN0 TrOPWU3OHTA/ZIbHOINO nepemewieHna KOMMYHUKaUnn (prHTa BAO/Ib OCU
pr6onposop,a); Unm N Um-1 - 3HAYEHNA TOPU3OHTAJIbHbIX OCEBbIX HGPEMELLLEHMVI B TO4Kax mu m - 1

COOTBETCTBEHHO, MM, A§ = Isec DH /p - 0CeBO€ pacCKpbITHUE CTbiKa B pe3y/ibTaTe nsrnba KOMMYHUKauUun,

MM; Dy - HapyxHbli auamertp KommyHukaumn, mm; 0 =1/K z1/4/K5+KZZ - 06Wuit pagumyc

KPUBU3HbLI n3rmba KOMMYHUKaUuun B NPOCTPAHCTBE, MM, y“IVITbIBalOLLI,Mf/'I BEPTUKa/IbHblE U

n =n-1
ropusoHTasbHble nonepedHbie Aedpopmaunn; PO, =1/ Ky =Ach/Iy —l, - paguyc KpusuM3HbI B
> v in =n-1
BEPTMKANbHOM NAOCKOCTU, MM; Ky - KPUBU3HA B BEPTUKANbHOM naockoctu, 1/mm; 1y v 1y - 3HaueHws

HaknoHoBnwun-1 MHTEepBasoB B BepTMKaJ'IbHOf/'I NMNOCKOCTU COOTBETCTBEHHO, AXCp - AHa CEKLI,Mﬁ pr6,
_ _ Hl sn-1 o
MM; /Oz = 1/ Kz = AXCp /Iz - |Z - paanyc KpnBu3sHbl B rOPU30HTA/IbHOU NJIOCKOCTUN, MM; K- Kp1BU3HaA
o Hyl =n-1
B FTOPU3OHTA/IbHOU N/IOCKOCTH, 1/MM; |Z n |Z - 3HAYEeHUs HaKNoOHOB n m n - 1 MHTEepBaOB B

FOPWU30HTaNbHOW NNOCKOCTH cooTBETCTBEHHO; |, =77, — 177, | / AX - HaKkNOH y4acTKOB B rOPU3OHTaNbHOI

NAOCKOCTH, rae 7], W T],,_, - 3HAaYEeHMA TOPU30HTANbHBIX NOMNEpPeYHbIX NepemeLLeHnii B Todkax mum - 1
COOTBETCTBEHHO, MM;

A, - 3HaueHWe OCTaBNSAEMOrO MpU CTPOWUTENLCTBE 3a30pa MEXKAY KOHLAmMu Tpy6 B CTbIKE, MM,

NpuHMMaeMoe B pasmepe He meHee 20% 3HadeHna A, .
N.8 lMposepka obpazoeaHus npodonabHsbix (I1.3.a) u nonepeuHsix (11.3.6) mpewjuH 8 KOHCMPYKYUAX
M003eMHbIX KOMMYHUKAUUU BbINONHAETCA B COOTBETCTBMM C AENCTBYIOWMMMN CTPOUTENBbHBIMU HOPMaMM

M nNpaBmaamun Ha NPOEKTUPOBaAHNE KOHCTDYKLLMVI COOTBETCTBYHOLLEro BUAa NnyTem NPOBEPKM YCNOBUA
F<= Fcrc,ult; (M6)

rge F - ycunuve oT Harpy3oK 1 BO34ENCTBMIA B pAaCCMATPMBAEMOM CEYEHUU;

Fercuit - NpeAenbHOe ycuame, KOTOpoe MOXKeT ObiTb BOCMPUHATO KOHCTpyKumnen 6e3 obpasoBaHus
TPELWUH.

N.9 Pacyem wupuHsl packpeimusa npodosbHsix (l1.4.a) u nonepeynbix (11.4.6) mpewuH 8
KOHCMPYKYUSAX M003eMHbIX KOMMYHUKQUUU BbINOJHAETCA B COOTBETCTBUM C HOPMamMu Ha
NPOEKTUPOBAHME KOHCTPYKLIMIA COOTBETCTBYIOLLEro BMAa NyTeM NPOBEPKM YCA0BMUA

Aere <= Aerguit, (W.7)

rAe Ocre - WWMPUHA PACKPbITUA TPELLMH OT Harpy3oK 1 BO3A4eNCTBUIA, MM;

Ocreult - NPEAENbHOE 3HaYEHNE LWMPUHbI PACKPbITUA TPELLMH, MM.

MN.10 Bce pacyeTbl NoA3EMHbIX KOMMYHUKALUMA A0AXHbI NPOBOAMTLCA Ha pacyeTHble 3HayeHus
Harpysok, KoTopble onpefenatoT NyTeM YMHOMEHWSA HOPMAaTUBHbIX 3HAaYeHMI Ha COOTBETCTBYIOLLMIA
KO3PPULMEHT HageKHOCTU NO HarpyskKe.

M.11 TMpu pacyeTe nNOA3EMHbIX KOMMYHUKaUMI credyeT yuuTbiBaTb KaK OCHOBHble
(skcnnyaTauMOHHbIE), TaK U [AOMNOAHUTENbHble (Bbl3BaHHble HOBbIM CTPOMTENbCTBOM) Harpysku u
BO34eMiCTBuUA.

K OCHOBHbIM OTHOCATCA HarpyskuM W BO34EWCTBMA, BO3HMKalOWMe Ha CTaAuM 3SKchnayataumu
NoA3eMHbIX KOMMYHWKaALWIA, A0 Hayana CTPOUTENbCTBA MPOEKTUPYEMbIX KOMMYHUKALMIA, BAUAHUE OT
KOTOpPbIX OLEeHMBaeTcA. B KayecTBe OCHOBHbIX Harpy3oKk M BO34eNCTBMI HEeobXxoAMMO paccmaTpuBaTb
BHYTPEHHee [aB/ieHMe TPaHCMOPTUPYEMOM XUAKOCTU MM rasa, TEMMNepaTypHbIi nepenaj B CTEHKax
noA3eMHbIX KOMMYHUKaLUMIA U AaBNeHUe rpyHTa.

K [40nonHUTENbHbIM OTHOCATCA HarpyskM W BO34ENCTBMA, BO3HMKalWMe Moc/ie Havana
CTPOUTENbCTBA MNPOEKTUPYEMbIX KOMMYHUKALMK, BAMAHWE OT KOTOPbIX OLeHuBaeTcs. B Kauectse
OOMNOJIHUTENbHbIX Harpy3oKk W BO3AEWCTBMI  HeobXoAMMO paccmMaTpuBaTb BepTUKa/bHble WU
ropusoHTasibHble CMelleHUa U aedopmaumu FPYHTa, a TaKKe yBe/WYeHWe [aBNeHWs TPyHTa Ha



KOMMYHUKaUWUn B pe3yibTaTe CTPOUTENIbHbIX pa60T.
n.12 Mpw pacyeTe nog3emMHbIX KOMMyHMKaU,Mﬁ no npegenbHbiM COCTOAHMAM NPOAO/IbHbIE OCeBble

pactarmeaouime HanpAaxxeHunAa Gn B KOHCTPYKUMNAX KOMMYHMKaLI,Mf;I OT pPacCYeTHbIX HArpysok wu

BO34eNCTBMI cieayeT onpeaensaTb no opmyne

O-n = Gn,r[ + Gn,o + Gn,z[ + O-r[,t’ (Ms)

rae Oy, - PacTATMBAlOWME HAMPANKEHUA OT BEPTUKA/IbHbIX U TOPU3OHTA/IbHbIX NepemeLLeHuni
rPyHTa, NepneHaAMKYAspHbIX K OOKOBOM MOBEPXHOCTM KOMMYHWKauuu, MMa; A1 KOMMYHMKAUUA C
KONbLIEBbIM CeYeHMeM AOMYCKaeTcs NpuHUmate O, = EDH /Zp; E - mogynb ynpyroctn martepuana
KOMMYHUKauuun, MMa; D, - HapyXHbIA AMameTp KOMMYHUKauuun, m; O - TO e, 4To n B dopmyne (U1.5),
M;

O,, - PacTArMBaiolwme HaNpsKeHus OT MepemeLieHun rpyHTa BAONb HOKOBOW MOBEPXHOCTM

KOMMYHWKaumn, MIMa, ponyckaeTca paccyMTbiBaTb  MUcxoaa W3 BUAMHENHOM  3aBUCMMOCTU
(ynpyronnactnyeckoit KOHTaKTHOM MoAeNn) Mexay CONPOTUBAEHUAMU U NEPEMELLEHUAMMU FPYHTa BAONb
60OKOBOI NOBEPXHOCTN KOMMYHUKALMW;

Gn,):L - pactarmBalowime HanpAaxXeHmA OT BHYTPEeHHero AdasaeHuAa TpaHCHOpTMPVEMOVI cpeabl B

KOMMYHuUKaumu, MMa;
(o)

nt - PacTArMBalolWMe HanpAXeHUs OT TeMnepaTypHOro nepenaja B CTEHKAX KOMMYHWKaLMK,
MMa.

MpoaonbHble OCEBble HANPAMEHWA OT BHYTPEHHEro AaBAeHMA TPAHCNOPTUPYEMOM MHKUAKOCTU
(rasa), TemnepaTtypHoro nepenasa KOMMYHUKaLMN MOTYT BbITb y4TEHbI OAHUM U3 ABYX CNOCO60B: NepBbIit
- COBMECTHO C B/AMAHMEM MepemelleHnin u gebopmaumin rPyHTOBOrO MaccmMBa, B PaMKaxX YMCNEHHOro
MOAENNPOBaHNA B KOMMNAEKCE C APYTMMM HarpyskaMmu v BO3AENCTBUAMMU; BTOPOM - pasaenbHo, nyTem
BbIMNOJIHEHUA OTAENbHbIX PACYETOB - B 3TOM C/yvyae CYMMapHble MPOAO/ibHble OCEBble HAMPSXKEHUs
PacCUYMTLIBAKOTCA NO NPUHLMMY CYNepnosuLLmnu.

Ons NpAMONMHENHbIX KOMMYHUKauuMii (TpybonpoBoAOB) MaKcMManbHble MPOAO0J/ibHblE OCEBble
HaNPAXXeHWsA OT BHYTPEHHEro AaBNeHMA B KOMMYHMKAUMAX KPYr0ro CeYeHUs OnpepenstTca no

dopmyne

D
Oun =y2—5‘*, (1.9)

roe pn - BHyTpeHHee AaBaeHne B KOMMYHUKALUKM OT TpaHcnopTupyemoi cpeapl, MMNa;
Dy - BHYTPEHHUI gMAaMEeTP KOMMYHUKALUNN, M;

O - TONWMHA CTEHKM KOMMYHMKaLMK;

M - koadPuumeHT MyaccoHa.

Ona NpAMONMHENMHbBIX KOMMYHMKaUMA (TpybonpoBoA0B) MaKCMMasbHble MPOAO/bHbIE OCEBble
HanpsXeHua oT TeMnepaTypHOro nepenaga onpeaensaTca no popmyne

o, =—aEAL, (n.10)

roe O - TemnepaTtypHbIi KO3GOUUMEHT NMHENHOTO pacliMpeHmsa maTepunana KommyHuKaumm, 1/°C;
E - mogynb ynpyroctn matepmana KommyHukaumu, MMa;

A'[Ztrp—t3 - TemnepaTypHbii nepenas KOMMYHMKauMn BO BpemeHu, °C, npuMHMMaemblit

NOJIOXKUTE/IbHbIM NPW  HarpeBaHuw, rae tp, - Hambosnee HU3KaA cpegHeMecsAYyHas TemrepaTypa
OKpY»KalowWwero rpyHTa, °C, NPMHMMAETCA Ha OCHOBE AaHHbIX MHOTONIETHUX HabogeHNi; t, - TemnepaTypa
TpybonposBoga B nepuwog sKcnayaTaumu, °C, NPUHMMAETCs MO AAHHbIM  CAYXKO 3KcnayaTauum



KOMMyHMKaU,VIﬁ UM COOTBETCTBYHOLLMM HOPMaM Ha UX MPOEKTUpoOBaHUeE.

MpumeyaHue - na noasemHbIX KOMMyHMKaLI,Ml\/'I C TemMnepaTtypHbIMM KOMMNEHCATOPaMU, a TaKXKe B
Cny4vyae, ecan KOMMyHUKauun MoOryT CBO6OAHO nepemewatbCA B MNpPoAOJIbHOM U MNonepeyHoOM
Hanpas/1e€HUAX, OCEBbIE HAMPAXKEHNA OT TEMNEPATYPHOro nepenaja A0NYyCKaeTCA HE YYUTbIBATb.

MpunoxeHune K
(pekomengyemoe)

MPOrHO3 NPOAOC/TKUTE/IBHOCTUN OCALOK
3EMHOM NOBEPXHOCTW HAZL TOHHE/IEM

Mpn NpPorHo3npoBaHUM pPaboT Mo reoTeXHUYECKOMY MOHWUTOPMHIY MPOAOMKUTENbHOCTb 0CaAOoK
3eMHO NOBEPXHOCTU Had TOHHenem T, CyT, BbINOHAEMbIM 3aKPbITbIM CNOCOHOM, C/ieslyeT OLLeHMBaTb MO

dopmyne

T=yH/V,,

rae ¢ - KoadduumeHT ycnosua paboTbl, onpesensemblii no tabauue K.1, B 3aBMcMMOCTU OT

koadduumenTa ceasHocn K, =2h /H tonwm rpynTa Hag tonmenem; ZN, - cymmapHas Tonwmna

C/I0EB CBA3HbIX FPYHTOB Haj, TOHHENEM, M;

H - paccTonHMe MmeXay 3€MHOWN MOBEPXHOCTbIO U BEPXOM TOHHENS, M;

Vr - cKopocCTb NpoABUNKeHMA 3a60s WuTa, m/cyT.

MpumeyaHue - MNpu pacyeTax K CBA3HbIM FpyHTam cieayeT OTHOCUTb O4HOMMEHHbIE rpyHTbl no TOCT
25100, 3a UCK/IIOYEHMEM TPYHTOB C MOKa3aTenemM TEKYYecTU [, AnsA: TUH U CYrIMHKoB - 6onbue 0,75;
cynecem v APyrux CBA3HbIX TPYHTOB - 6o/iblue 1.

Tabnnua K.1
KosdpdunumneHT ycnosma pabotbl }; B 3aBUCMMOCTH
OT KoadpPuLMeHTa CBA3HOCTU TONLLM FPYHTA Hag TOHHenem K.
K. 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

v | 31 3,2 3,3 3,7 4,3 5,4 7,7 | 11,9 | 20,0 | 357 | 65,7

MpunoxeHue J1
(pekomeHnayemoe)

MEPOMPUATUA MO CHUKEHUIO AEPOPMALMIA TPYHTA HA YYACTKAX
BbIBOAOB 1 BBOAOB LWWNTOB B LUAXTHbBIE CTBOJ1bl U KOT/TOBAHbI

MeTol XUMUUECKOTO
| BaKpeIJieHns



[IpyMeHeHMEe YCTOMUYMBOI'O MeTon CTPYMHOM LeMeHTaluuu
3abosa
MeTomel Hauajia MeTon 3aMOpPaxmBaHUSI
IPOXOIKU TPYHTOB

[IpMMeHEHNME BPEMeHHOM
BEIPE33EMOM CTEHKMU

%X grosay G BEREF

r R T

a - MeToA, XMMMUYECKOro 3aKpenieHnn rpyHTa; 6 - metog,
CTPYMHOW LEMEHTALNN; B - METOZ 3aMOPAXKMBAHUA TPYHTOB;
I - MEeToZ, Bblpe3aHusA cneunanbHol CTeHKM; 1 - 6eToHHOe
obpamneHune BbIXxoAa; 2 - BbIXOAHOE YNNOTHEHUE;

3 - 3aKpensieHHasn 30Ha; 4 - 30Ha 3aMELLLEHHOTO FPYHTa;

5 - 3amopakuBatoLLme Tpybbl; 6 - 30Ha 3aMOPOXKEHHOTO FPyHTA

PucyHOK /1.1 - MeponpuATUA MO CHUXKEHUIO AedopmaL il FpyHTa
Ha y4yacTKax BbIBOAOB LWMTOB U3 LIAXTHbIX CTBOJIOB U KOT/IOBAHOB

MeTon XMMMUECKOI'O
3aKpeInJeHnsa

—— [IpuMeHeHre yCTOMUYMBOI'O MeTon CTpyMHOM
3abo04a LeMeHTalumn

—— [IpyMeHeHVe BPEMEHHOMU MeTon 3aMOpaxXmBaHUA
MeTonsl 3aBeplIEeHUHA JioMaeMo¥ CTEeHKU TPYHTOB

IIPOXOIOKM —
— I[lpuMeHeHre MeTOna
IIEPEMBIYKM B axTe
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a - MeToA, XMMWYECKOro 3aKpenieHuns rpyHTa; 6 - meTtog,
CTPYMAHOM LeMeHTaLunn; B - MeTO, 3aMOPaXKUBaHWUA FPYHTOB;
I - METO/, Bbipe3aHUA CTEHKU; 4 - METO, NePEMbIYKU B LLIAXTE;

e - NfaBalwWnin metog; 1 - 6eToHHOe obpameHmne BbIXoAa;
2 - BbIXOZHOE YNJIOTHEHWE; 3 - 3aKpern/ieHHas 30Ha; 4 - 30Ha
3aMeLLeHHOro rpyHTa; 5 - 3amoparkmnsatoume Tpyobl; 6 - 30Ha
3aMOPOKEHHOTO FPyHTa; 7 - BXO4HAA pama;
8 - rMHucTan nacta; 9 - onopa

PucyHok /1.2 - MeponpuaTtns no cHUxKeHuto gedbopmaunii rpyHTa
Ha y4acTKax BBOAOB LMTOB B LUAXTHblE CTBOJIbl M KOT/I0BAHbI

MpunoxeHne M
(pekomeHngyemoe)

MEPOMPUATMA MO CHUKEHMIO TEXHOJTOTMYECKUX BO3AENCTBUN
HA OKPYAIOLLYHO 3ACTPOWMKY MPU CTPOUTE/NIbCTBE MOA3EMHbIX
KOMMYHUKALMIM OTKPbITbIM CMOCOBOM W BbINONHEHUW 3ALLUUTHbBIX MEP

Ons CHUXKEHUs TEXHOMOTMYECKMX BO3LENCTBUIA Ha OKPYMKAtOLLYHO 3aCTPOMKY Npu CTPOUTENbCTBE
NoA3eMHbIX KOMMYHMKALUMI OTKPbITBIM CNOCOBOM M BbIMONIHEHUM 3aLLUTHBIX Mep Heobxoaumo
obecneunBaTb BbINOAHEHWE NONOKeHU M.1 - M.14.

M.1 KoHTponb 3a BbiNOAHeHMeM TpeboBaHUI NpoeKkTa (TEXHOJ/IOFMYECKOro perfameHTa) wm
KQyecTBOM BbINOJIHEHMA pPaboT B YacTu obecneyeHua WaAsaWei TEXHONOIMU CTPOUTENbHbIX paboT,
OONKEH OCYLEeCTBAATLCA WMHXEHepHO-TEXHUYECKOM cayxbon npoussoautens paboT, npoBepATbcA



npeAcTaBUTENS MW aBTOPCKOro Hag30pa U TEXHMYECKOTO HaA30pa 3aKasumKa.

M.2 TexHoNnorns CTpouTenbHbIX PaboT AOMKHA NPOBEPATLCA M OTPabaTbiBATbCA Nepes, Ha4yasom
OCHOBHbIX PaboT Ha OMbITHOM y4acTKe HEenocpeacTBEHHO Ha OObEKTe CTPOMUTENbCTBA MAWM YYacCTKe C
WMOEHTUYHBIMU  UHXKEHEPHO-TeoNorMyeckumm  ycnosmamn. OKOH4YaTeNbHOe pelleHne o Bblbope
TEXHONOMMU BbINONHEHUA PABOT LOMKHO NPUHUMATBLCA NPEeACTaBUTENAMMN ABTOPCKOMO HAA30pPa C yYeTOM
pe3ynbTaToB NPOBOAMMOIO B NEPUOL YKa3aHHbIX ONbITHbIX PabOT reoTEXHUYECKOrO MOHUTOPUHIA.

M.3 CtpouTenbHble paboTbl Ha MPOTAMKEHHbIX YYACTKAX SO/IKHbI BbINOAHATHCA 3aXBaTKaMM.

M.4 B nepuof BbINOJHEHUA 3ALMUTHLIX MEPONPUATUN AOMMKEH BbINOAHATLCA FEOTEXHUYECKUI
MOHUTOPUHT 3alUULLAEMbIX COOPYXKeHW. Ero pesynbTatbl cnegyeT nepegasBatb MpeacTaBUTENAM
OpraHu3aLnin, OTBETCTBEHHbIX 3a obecrneyeHme COXPaHHOCTM COOPYKEHUI, B TOM YMC/e NPeaCcTaBUTENAM
aBTOPCKOro Hag3opa.

M.5 Mpw BbINOAHEHUWN CTPOUTENbHBIX PabOT, €CIN 3TO YKA3aHO B NPOeKTe nan TpebyeTca cornacHo
OENCTBYIOLLMM HOPMaM, CieyeT OLEeHNBaTb 4OMNYCTUMOCTb BUBPOANHAMMYECKUX BO3LENCTBUIA.

M.6 MpyK BbINOJHEHUM CTPOUTE/IbHLIX PAabOT BypeHue NnaepHbIX CKBAaXKMH He AOMycKaeTcs, 3a
WCK/IIOYEHMEM CNy4YyaeB, KOrga TFPYHTOBbIE YC/IOBMA Yy4yacTKa MO3BOJIAIOT HaZeHo obecneynBaTb
YCTOMUYMBOCTb CTEHOK CKBA*KMH. PaspelueHne Ha YCTPOWCTBO NIMAEPHbIX CKBAa*KMH MOMKET BblgaBaTbCA
TO/IbKO NpeacTaBUTENIAMM aBTOPCKOIO HaA30pa Ha 0CHoBe PaboT Ha OMbITHOM y4YacTKe.

M.7 BypeHue CKBaXkMH B GyHAAMEHTaX 3aLLMULLAEMOrO COOPYKEHUS ciegyeT BbIMONHATb CTaHKamMuU
afMasHoro OypeHWa C Uu3BAEYEHMEM BbIOYPEHHOrO KepHa, MO3BOAAKWMMU  MUHUMUIMPOBATD
ONHaMUYECKMe BO3LENCTBMA HA KOHCTPYKLMM 3aLMLLLAEMbIX COOPYKEHWNA.

M.8 BypeHune CKBaXKMH BOAN3N COOPYKEHUI OKPYKAIOLWEN 3aCTPOMKKN CneayeT BbIMONHATL TO/IbKO
C MPMMEHEHMEM MHBEHTAPHbIX 06caaHbIx TPy6. Mpn paboTe 6ypoBbIX CTAHKOB HA PAcCTOAHUMN MeHee 5 M
OT 3TUX COOPYKEHWUI, @ TAKKE HAIMUYNKU B UX OCHOBAHWUM CNabbIX UAN CTPYKTYPHO-HEYCTOMUYMBBIX TPYHTOB,
6€30NacHOCTb MPUMEHAEMbIX PEXMMOB OypeHus Mo UX AMHAMUYHOCTM AO0/KHA ONpenenATbca Mo
pe3ynbTaTam OLLEHKM [ONYCTUMOCTU (AKTUYECKMX aMMAUTYA BePTUKaJbHbIX W TFOPU3OHTANbHbIX
COCTaB/IAIOWMX CMELLEHUA UAN CKOPOCTEN KONebaHWI rpyHTa, a TaKKe MO pe3y/abTaTaM MHMKEHepHOo-
reofe3nyecknx M3MmepeHnin ocasiok (nepemeLteHnin) GyHLAMEHTOB 3aLLMLLAEMBIX COOPYIKEHUIA.

M.9 [Ons npenoTBpalLeHMA WAW UCKAOYeHMA K3bblTouHoro nepebopa rpyHTa npu BypeHun
CTaHKaMM C MHBEHTAPHbIMUW 06caZHbIMM TPYOaMmn OHWU A,0MKHbI BbITb OCHALLEHbl BYPOBbIMU KOPOHKAMMU,
NMO3BONAOLWMMM OCYLLECTBAATL ONepeKatowee norpyxeHne obcagHbix Tpyd Ha rnybuHy o 1 - 3 m. Ha
y4yacTKax bypeHua B MJbIBYHHbIX TPYHTAx (TEKyYMX Cynecax, BOAOHACLIWEHHbIX MblAEBATbIX U MENKUX
neckax) NMpu yCTPOWCTBE CKBAaXXMH CTaHKamMu ¢ obcagHbiMM Tpybamu B KayecTBe AOMOJNHUTENbHOrO
MeponpuaTUA Mo NpenoTBpalleHuto nepebopa rpyHTOB B npouecce bypeHua cneayeT co3gaBaTb B
obcagHol Tpybe U3bbITOYHBIN Hanop BOAbl NyTEM PeryaspHoM ee 3a/IMBKM Ha BCeM 3Tane NPoXoXKAeHUn
TaKUX rPYHTOB.

M.10 3abuMpKy mexay HecyWMMWU 3/IeMeHTaMM OrpaKaeHus cieayeT BbINOJIHATb U3 CTaslbHbIX
JIUCTOB B C/ly4ae, eCc/iv eCTb ONACcHOCTb Cy$HO3nN BOAOHACHILEHHbIX TPYHTOB B TPAHLLEK UM KOTIOBAH.

M.11 Ons ucKaloueHMA M3bObITOYHOro nepebopa rpyHTa Mpu YCTPOWCTBE CBAW MO TEXHOMOMMU
HenpepbIBHO-NEpeMeLLAEMOro WHeKa HeobxoamMmo obecneymBaTb cneaytouee:

- 3aBMHYMBAHME LUHEKA BbINOMHATb C 3aKPbITbIM 3aTBOPOM (A1A NPeAoTBPALLEHMA NONAaZaHMA BOAbI
W FPyHTa B NONOCTb WHEKA);

- npouecc 6eTOHNPOBAHMA CBaW A0JXKEH ObITb HEMPEPbIBHLIM A0 MOAHOIO 3aMO/HEHUA CKBAXKMHbI
beToHOM;

- Npu 6eTOHMPOBAHUKU CBaM cnedyeT NoaneprKMBaTbh U3bbITOuHOe aasneHue He meHee 0,2 MMa
(MpY HaNMUMKM HaNOPHOro ropU3oHTa NOA3EMHbIX BOJ - MO PacyeTy) NOCTOAHHO HA BCEM MPOTAXKEHUU
noAbema LIHeKa;

- Npu HeobxoaMMOCTM B Npouecce HETOHNPOBAHMA AOMYCKAETCA BbINOAHATbL NMOBOPOT LIHEKA B
Hanpas/eHun bypeHus;

- pexum 6eToHMpOBaHUA HeobXoAMMO PEerncTpupoBaTb OOPTOBbLIM KOMMbHOTEPOM OypOBOWA
MaLLUMHbI C COOTBETCTBYIOLLEN aBTOMATUYECKOWN 3anMCbio 3HAYEHUA M3ObITOYHOIO LABAEHUA B TeYeHUEe
BCero nepmoaa 6eToHMpoBaHus;

- B C/yYyae nafeHua pasneHua GeToHa B CMCTEMe CKOPOCTb MOoAbemMa LWHeKa A0MXHaA ObiTb
YMeHblLUEeHa.

[na BOCCTaHOBNEHWUA NePBOHAYA/IbHOIO AAB/IEHUA B MacCMBE TPYHTa M KOMMEHCALMW peflakcaLmm



NPUPOAHBIX HANPAXEHUN pPeKoMeHAyeTca MPUMEHNATb CheuMasbHble KOHCTPYKUMM OypoBOro CTaBa,
cnocobHble co3aaBaTtb nosbiweHHoe (bonee 0,2 MMa) gasneHne HarHeTaemoro 6eToHa.

M.12 Mpu yCTPOICTBE pasfenunTeNbHbIX CTEHOK (OTCEYHbIX 3KPAHOB) M3 CMJIOWHOrO CTa/IbHOrO
WNyHTa (AncTa) M3-3a ONACHOCTU ANHAMUYECKUX BO3AENCTBUI NPU ero BUBponorpyeHun nam 3abmsku
NorpyeHue LWNyHTa (1McTa) cnenyeT BbINONHATL NyTEM 3343BANBAHMA.

M.13 TMpwn ycTpoicTBe pa3feUTENbHbIX CTEHOK (OTCEYHbIX 3SKPAHOB) C MNpUMEHEHUEM
6ypoceKywmxca n bypokacaTesibHbIX CBall cneayeT MUHUMW3UPOBATb U He AOMNYCKaTb CBEpXMNpee/bHble
ONHaMUYEeCcKMe BO3aelcTBUA paboTalolwmx OypoBbiX CTAHKOB Ha 6AM3pacnoNoXeHHble paHee
BO3BEAEHHbIE COOpPYXKeHWA, NpenoTBpallaTb nepebop rpyHTa B npouecce OypeHWA CKBaXKMH U He
[onycKaTb pe3koe cbpacbiBaHne HypoBOro MHCTPYMEHTA.

M.14 Bbibop TEXHONOrMYECKUX MAPaMeTPOB MPU CTPYMHON LEMEHTaLMM TPYHTOB LO/KEH B
0653aTeNbHOM MOpAAKe BbINOJHATLCA HA OCHOBAHWWM OMbITHbIX PaboT HenocpeAcTBEHHO Ha obbeKTe
CTPOUTENBCTBA WM  Y4YaCTKE C aHaJIOTMYHbIMU  MHMKEHEPHO-Te0NIorMYeckuMn  ycnosuamu.  [na
npeaoTBpaweHna gedopmaunii OKPYHKaoLWEro MaccmBa rpyHTa U 611M3pacnonoKeHHbIX COOPYKeHUM
YCTPOWCTBO MPYHTOLEMEHTHbIX CBall AOKHO BbIMONHATLCA C YepegoBaHUEM (B LWaXxMaTHOM nopsAgKe), ¢
YY4ETOM MHTEHCMBHOCTU TBEPAEHWUS TPYHTOLEMEHTHOro pacteopa. CocTtaB pacTBopa, cnocob u Bbibop
TEXHOJIOTUYECKUX MapamMeTpPoB BbIMOJIHEHUA CTPYMHOM LEeMeHTauuu AOJKHbl ObiTb NoAobpaHbl Tak,
YTOObI UCKNHOYUTDL UM MUHUMU3INPOBATL TEXHOOTMYECKME OCAAKN U MepPeMELLEHNA PaHee BO3BEAEHHbIX
COOpyKeHUI. Mpu 0cob0 BbICOKOM paboyem AaBAeHUU CTPYM CAeAyeT OCYLLEeCTBAATb re0TEXHUYECKUIA
MOHWUTOPUHT  OKPYXKAlOLWLENW 3acTPOMKM C MOBLIWEHHOM NepuogMyHoCcTbio. Ha 3Tane nogbema
MHCTPYMeHTa (06paTHbI xoa), 33 0,5 - 1,0 m 40 BbIXO4A MOHMTOPA Ha 3EMHYHO NMOBEPXHOCTb UAW A0
nogowsbl GpyHOAMEHTOB (€C/M MHOE He NpPenyCMOTPEHO MPOEKTOM), cneayeT OTKAo4YaTb pabodee
AaBneHune. Bce paboTbl MO CTPYMHOM LieMeHTaUuun HeobXxoAMMO BbINOHATL A0 IKCKABALMW FPyHTa U3
KOTNOBAHOB. BbINosHEHWE CTPYMHOM LeMEHTALLMMN NOC/Ee BbIEMKU FPyHTa U3 BbIPabOTOK 3anpeLaeTca.

MpunoxkeHue H
(obasaTenbHoOE)

NMAPAMETPbI, KOHTPOJIMPYEMBIE B NMPOLECCE
FTEOTEXHUYECKOIO MOHUTOPUHIA NMPN CTPOUTENIBCTBE
NOA3EMHbIX KOMMYHUKALMW 3AKPbITbIM CNOCOEOM

H.1 B Ttabauuax H.1 - H.4 3Hak "+" 0603Ha4yaeT KOHTPO/IMpPyeMble MNapameTpbl, KoTopble
HeobxoaMmo PUKCMpPOBaTb B MpoLEcce MOHUTOPUHrA, 3HaK "-" obo3HayaeT NapameTpbl, KOTOpble He
Tpebyetca GUKCMPOBATL NPU BbINOJHEHUU MOHUTOPUHIA.

Tabnumua H.1
KoHTponunpyemble napameTpbl NPU reoTeXHUYECKOM MOHUTOPUHTE
MacCCuBa rPyHTa B 30HE BANAHMA CTPOUTENbCTBA
KoHTponnpyembiii napameTp MaccuBs rpyHTa

BepTuKanbHble nepemMelieHNss 3eMHOW MOBEePXHOCTU Mo NPOdUIbHbIM +

NVHUAM

FOpM30HTaNIbHblE NepemMelleHUa 3eMHOM MOBEPXHOCTM MO NPOdUAbHLIM +<1>

NUHUAM

BepTuKanbHble gepopmaumm 3eMHOM NOBEPXHOCTM NO NPOPUABHBIM TIUHUAM +<2>




fopu3oHTanbHble aedopmauum 3emMHOM MNOBEPXHOCTUM MO NPOGUIbHbIM +<1>, <2>,<3>
JNIMHUAM

BepTuKanbHble nepemelleHNa MaccuBa rpyHTa no rnybuHe (M3mepeHua +<1>
Noc/ionHbIX Aedopmaunii)

FOpU3OHTaNbHble  MepemMelleHUA  mMaccuBa  rpyHTa no  raybuHe +<1>
(MHKAMHOMETpPUYECKME U3MEpPEHUA)

YpoBeHb NOA3EMHbIX BOA, +<3>

<1> BbINosHAETCA MO cneuyManbHOMY 3a43aHUI0.

<2> KoHTponupyembln napametp aedopmauunii (HakNOH, paguMyc KPpMBU3HbI U ApP.) AOMKEH
YyCTaHaB/MBaTbCA B MPOrPaMme MOHUTOPUHIA.

<3> BbINOMHAETCA NPY yPOBHE NOA3EMHbIX BOZ, BbllLe HM3a 3aKPbITOM BbIPaboTKMK.

MpumeyaHue - MNepemelLieHns u gedbopmalmm 3eMHOM NOBEPXHOCTU CaeayeT KOHTPOANPOBATb C
NMOMOLLBIO FPYHTOBbLIX MApOK, YCTaHaBAMBAEMbIX NO MPOAOJ/IbHbIM M MOMNEpPeYHbIM NPOPUAbHLIM
NnHuam. OgHa U3 NpoAobHbIX MPOPUAbHBIX IMHUIA LOAKHA Pacnofaratbca No Tpacce cTposLLeica
KOMMYHUKaLnW.

Tabnunua H.2

KoHTponnpyemble napameTpbl NPU reoTEXHUYECKOM MOHUTOPUHTE
3[1aHUI U COOPYKEHUI OKPYKaOLLLEN 3aCTPOMKM (KpoMe NoA3EMHbIX
KOMMYHMKaUWit), pacnoNoXeHHbIX B 30He BAMAHUA CTPOUTENLCTBA

. 34aHMA N COOPYHKEHMA
KoHTpoanpyembin napameTp . .
OKpY»KaloLLEeN 3aCTPOIKK
BepTuKanbHble nepemelwteHnAa GyHOAMEHTOB M WX OTHOCUTEJIbHAA N
pa3HOCTb
Fopu3oHTaNbHble nepemelteHna GyHAAMEHTOB U KOHCTPYKLMA U UX +<]>
OTHOCUTE/IbHAA Pa3HOCTb
KpeH +<2>
LLnpurHa packpbiTna 1 rnybuHa obpasoBaHma TpeLwmH +
MapameTpbl AMHAMUYECKUX U BUBOPALMOHHbIX BO3AENCTBUIA +<3>

<1> BbinonHaetca npu L/(H: - Hos) <= 1, rae L - pacctosiHMe B CBETY MO rOPM3OHTaNN Mexay
cTposweica nog3eMHON KOMMYHUKaLUMEN U 06 bEKTOM OKpYyrKatoLel 3acTponKK; He  Hos - TyBUHbI
33/10KEHMA YCTPanBaeMon BbIpabOTKM M 0OBEKTA OKPYXKAIOLLEN 3aCTPOIMKM.

<2> BbINONHAETCA NPU BbICOTE 34aHUI U COOPYKEHUIN OKPYXKatoLel 3acTpoiikm 6onee 50 m.

<3> BbINONHAETCA MO CneunasbHOMY 3a4aHUIO.

NMpumeyvaHne - B npouecce reoTexXHMYECKOr0 MOHMUTOPUHIA HeO6XOAMMO nposoauTb
nepmnoagnyeckme BusyasibHbie 06C}'Ie,£l,OBaHVIFI COODY)KGHMIZ I'IOBerHOCTHOﬁ 3aCTpOmKM Ha npegmert
BblABNEHUNA I'IOBpE)KAEHMm nx KOHCTDYKLI,MVL

Tabnunua H.3



KoHTponnpyemble napameTpbl Npy reoTeXHNYeCKoOM MOHUTOPUHTE

CTPOALWMXCA NOA3EMHbIX KOMMyHMKaLI,VIﬁ npoxoAaHOro TnMna

KoHTponunpyemblit napameTp

Crposawmeca
noasemHble
KOMMYHUKaLnK
NpoxogHoro Tmuna

OcafKu U YKIOH 10TKa KOMMYHMKaLUUKU BAONb €€ OCK +
KpeH N0TKa NonepeyHoro ceyeHma KOMMYHMUKaLMK +<1>
FOpM30HTaNbHbIE NEepPeMELLEHMA NOTKA KOMMYHUKALLUK +<2>
KOHTPO/Ib WMPUHBI  PacKpbITUS  4ePOPMALMOHHBIX LWBOB KOHCTPYKUUU +<1>
(0baenkun) KoMmyHMKauUm
KoHTponb pedopmaumii nonepevyHoro ceyeHuUa KOHCTPyKUMM (0baenku) +<1>
KOMMYHMKaLun

<1> BbINosHAETCA NO cneuyManbHOMY 3a43aHUIO.

<2> BbINONHAETCA, €CIM KOMMYHMKaLMA PAcNoNOXKeHa Ha OTKOCE UN CKIOHE.

Tabnunua H.4

KoHTposnpyemble napameTpbl NPU reoTeXHUYECKOM
MOHWTOPUHTE NOA3EMHbIX KOMMYHUKALNI, PacnooXKeHHbIX
B 30HE B/INAHMA CTPOUTE/NbCTBA

MNH>KeHepHble KOMMYHWKaLLMK NPOJIOXKEHDI

KoHTpoaupyemblit napameTp

B MPOXOAHbIX

B HEMNPOXOAHbIX 3aLLUTHBIX
KOHCTPYKLMAX <1>, npu

3aLUNTHBIX 6 u
rnybuHe 3anoxeHnn M
KOHCTPYKLMAX y o
<2>
Hn <=2 Hn>2
BepTMKanbHble NepemMeLLeHNs 3eMHOM NOBEPXHOCTU +<3> + +
Mo Tpacce M BbICTYMAOLWMX U3 3€MNU 3N1EMEHTOB
KOHCTPYKLMI KaMep M KONOALEB
FOpM30OHTaIbHbIE NEepPeMELLEHMA 3EMHOM +<3> +<3>, <4> +<3>, <4>
NMOBEPXHOCTM MO TPACCE M BbICTYNAOLWMX U3 3eM/IN
3/1eMEHTOB KOHCTPYKLNI Kamep 1 Konoaues
BepTuKanbHble NnepeMeLLeHNs AHA NOTKOB KONOALEB - +<3> +<3>
CaMOTEYHbIX BOAOHECYLUNX KOMMYHUKaLUWA
BepTuKanbHble NnepeMeLleHns KOHCTPYKLNIM 06aen0oK + - -
NPOXOAHbIX KO/INEKTOPOB, TOHHENEN UAW KaHAN0oB
[OpU30HTaNbHblE NepPeMeLLLEHNA KOHCTPYKL M +<4> - -

064e/10K NPOXOAHbIX KONIEKTOPOB, TOHHENEN NN
KaHanos




BepTuKanbHble nepemelleHns GyHAaMEHTOB - +<3>, <5> -
(KoHCTpYKUMIA) TPyBONpPOBOAOB

lopM30HTaNbHble NepemelteHna GyHAAMEHTOB - +<3>, <4>, -
(KoHCTpYKUMIA) TPybONpPOBOAOB <5>

BepTuKanbHble nepemelLeHMa maccuBa rpyHTa - +<3>, <6> +<3>, <6>
B6/IM3U KOMMYHUKaLWI

lOpM30HTaNbHbIE NepeMeLLEHNA MACCUBA FPYHTa - +<3>, <4>, +<3>, <4>,
B6/IM3M KOMMYHMKaLUK <6> <6>
YpoBeHb NoA3eMHbIX Bog, B6M3M BOAOHECYLLNX - +<3> +<3>
KOMMYHWKaLWi

TemnepaTtypa U XMMUYECKMI COCTaB NOA3EMHbIX BOZ, - +<3> +<3>
(rpyHTa) B6/M3M KOMMYHMKaLUK

TemnepaTypa NOBEPXHOCTM 3eMAM BLOJb Tpacc - +<3> +<3>
"ropsaumx" Tpyb6onpoBoa0B C NOMOLLbIO

TENN0BMU30POB

MpoaonbHble oceBble (KONbLEBbIE) HANPAXKEHUA B +<3>, <7> +<3>,<7> -
CTeHKax TpybonpoBogo.

MepemeLLeHUs 1 PacKkpbITUE CTbIKOBbIX COeUHEHNI +<3> - -
CEKUMOHHBIX Tpybonposoaos

Jedopmaunm CTEHOK NPOXOAHbIX KOJI/IEKTOPOB +<3>,<8> - -
(ToHHenel, KaHanos) 1 Tpybonposoaos B

nonepeyHoOM CeYEeHUM

LLnprHa pacKkpbITUA TPELLMH B CTEHKaX (0baenke) + +<3> -
NPOXOAHbIX KONNEKTOPOB, TOHHENEN UM KAHAOB,

Tpybonposoaos

MapameTpbl KonebaHnii Tpybonposoda (rpyHTa) npu +<3> +<3> +<3>
OVNHAMUYECKUX U BUBPALMOHHbIX BO34ENCTBUAX

<1> B NpOXOAHbIX KONNEKTOPaX, TOHHENAX UK KaHanax.
<2> B rpyHTe, ¢yTaape, oboiime, HENPOXOAHbLIX KOANEKTOpax (TOHHENAX, MUKPOTOHHENsX,

KaHanax).
<3> BbInonHAETCA NO cneyuanbHOMY 3a4aHUIO.

<4> BbinonHaetca npu L/(H: - Hw) <= 1, roe L - paccTosHMe B CBETY MO rOpU3OoHTaAn Mexay
CTpoALLelcA NOA3EMHOM KOMMYHMKaLMEN U 0ObEKTOM OKpYrKatoLLen 3aCTPOMKN; Hy 1 Hry - rnyBuHbI
33/10}KEeHMA YCTPaMBAEMO BbIPpabOTKM M 06 bEKTa OKPYKatoLLEl 3aCTPOMNKM.

<5> [edopmaunOHHblE MapKM YCTaHAB/AMBAOTCA Ha  KOHCTPYKUMAX
OTIWYPPOBAHHbIX KOMMYHUKALMUNA.

<6> IPYHTOBbIE MapPKW YCTaHaB/MBAIOTCA Ha OTMETKE 3a/10’KEHUA KOMMYHMKaL MK, C ABYX CTOPOH
OT Hee.

<7> BbINnonHAETCA C NPUMEeHEeHNeM TEH30OMETPOB, MHAMKATOPOB YacoBOro TMNa U Ap.

<8> BbInosiHAETCA ANA KOMMYHMKaUMI B TPYHTE NPU BO3HMKHOBEHUW HAarpy3okK U BO34eNCTBUIA,
HanpaB/ieHHbIX Ha KOMMYHUKaLNUMN.

npeasapuTesbHO

MpumeyaHne - B npouecce reoTeXHUYECKOTO MOHWMTOPUHIAa KOMMYHMKaUMii Heobxoaumo




NpPoBOAMTb NepnoandecKkne BusyasnbHble 06c1ef0BaHMA COCTOAHMNA MOBEPXHOCTM FPyHTa (NpocaakKy,
Ha/nuMe napa u Ap.) BAOAb TPACC KOMMYHMKALMIA M KOHCTPYKLUMIM 064e/10K MPOXOAHbIX KONJIEKTOPOB
(ToHHenel, KaHanNoB), a TaKXe KoJsioAauesB M Kamep (No crneuuanbHOMY 3aJaHUI0) KOMMYHUKALNIA
Henpoxo4Horo T1na.

H.2 Mpu crtpouTenbctBe nNOA3EMHbIX KOMMYHWKaAUUM 3-i reoTeXHUYEcKoW KaTeropum no
cneumanbHOMY 3a4aHUI0 0NYCKAeTcA A0MNONHUTENbHO GUKCUMPOBaTb KOHTPOIMPYEMble NapameTpbl, He
npueeneHHble B Tabanuyax H.1 - H.4.,

BUBJ/INOTPADUA

[1] CHumMN 12-04-2002 BesonacHocTb Tpyaa B cTpouTenbctBe. Yacte 2. CTpouTtenbHoe
npou3BOACTBO




