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06 yrBepskaeHHH cBoa NpaBuJ «AHKeHepHbIe H3BICKAHHS A5 CTPOHTE/ILCTBA B
paiioHax pacnpocrpaHeHHs HaGyxaronux rpyHTos. O6mue TpeGoBaHH

B cooTBeTcTBHMM ¢ IlpaBunamm pa3paGOTKH, YTBEPXKIEHHs, OMyOJMKOBaHHS,
U3MEHEHHs ¥ OTMEHBI CBOJIOB IPaBWJI, yTBEPXKIEHHBIMH NocTaHoBIeHUeM [IpaBurenscrsa
Poccuiickoit ®enepamum ot 1 wmromst 2016 r. Ne 624, noamynkroM 5.2.9 IyHKTa
5 TlonoxeHust 0 MUHHCTEPCTBE CTPOMTENECTBA U XKUIHITHO-KOMMYHAIBHOTO XO3SHCTBA
Poccuiickoit demepanyy, yTBEpXKIEHHOTo nocTaHoBIeHreM [IpaBuTenbeTBa Poccuiickoi
®enepanuu ot 18 Hos6pst 2013 . Ne 1038, mynkrom 2 [Inana pa3paboTKH U yTBEPKACHHUS
CBOJIOB IpABWJI U aKTyalHU3allMd PaHee yTBEPXKIEHHBIX CTPOUTENIBHBIX HOPM H NpaBHI,
cBOZOB TipaBui Ha 2018 r., yTBepXIEeHHOro NMpHKa3oM MUHHCTEPCTBA CTPOMTENLCTBA H

XKHJIUIIHO-KOMMYHaJIEHOI'0 XO035IMCTBA Poccuiickoit Denepanuu
oT 25 nexabps 2017 r. Ne 1712/mp (B pemaxuuyu Npruka3oB MHHHCTEPCTBa CTPOUTENIBCTBA
U YKHJTHIHO-KOMMYHaJIbHOTO X031 CcTBa Poccutickoit ®Oenepauuu

ot 2 ¢eppans 2018 r. Ne 65/mp, ot 12 urons 2018 r. Ne 424/mp, ot 16 asrycra 2018 .
Ne 532/np), npH K a3 bIBalo:

1.  VrBepauTh W BBECTH B JeiicTBue uepe3 6 MecsaleB CO [MHA H3NaHHUA
HACTOSIIIEr0 MpWKasa mpuiaraeMbli cBon mnpaBuil «MHXeHEpHbIE H3BICKAHHA U
CTpOMTENLCTBA B paliOHaX pAcIpOCTPaHEHHWs HaOyXaloIlUX IPYHTOB. Obmmue
TpeOOBaHUAY.

2.  JlemapramMeHTy TpPajOCTPOMTEILHOM  HEATENBHOCTH W ApXHTEKTYpEBI
MHUHHCTEPCTBA CTPOMTENBCTBA W OKHJIHIIHO-KOMMYHAIBHOIO XO3SHCTBA Poccuiickoi
®denepanuu:

a) B TeyeHHe 15 mHeH co HHs M3LAaHUA TpPHKa3a HATPABUTh yTBEPXK/CHHEIH CBOJ
npaBunl «MHXKeHepHble HM3BICKAaHHS JJIS CTPOMTENbCTBA B PAaHOHAaX PpacHpOCTpaHEHHS



Habyxaromux rpyHToB. OOmue TpeGoBaHMS» Ha PErHCTPalMIO B (elepanbHBIH OpraH
UCTIOJHUTENBHOMN BIAacTH B cepe CTaHAapTH3aINH; '

6) obecrmeyuTh oONyONHKOBaHME Ha oduUManbHOM cadite MuHHCTEpCTBa
CTPOMTENECTBA U IKAJIMIIHO-KOMMYyHanbHOro xo3siictBa Poccuiickont ®enepannun
B MH(OPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH «VHTepHEeT» TeKcTa yTBEPXAEHHOTO
cBoma mnpaBun «WHXeHEpHblE HM3BICKAaHWS JUIL  CTPOUTENBCTBA B paHoOHaX
pacIpocTpaHeHus HaGyxaromux rpyHToB. Obmire TpeboBaHum» B JIEKTPOHHO-LM(POBOH
dopme B Tewenue 10 mHeH co QHS PETHCTPAlLMM CBOAA IpPaBWi (efepallbHbIM OpraHoM
HCIIOJIHUTEIBHOM BIACTH B cepe CTaHIapTH3aLKu.

MuHuctp / / - B.B. Sxymes
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HpeaucioBue

Cgeenusi 0 cBojie NPaBHJI

1 WCIIOJIHUTEJIb — OOmecTBo ¢ OrpaHUYEHHONH OTBETCTBEHHOCTHIO
«VHCTUTYT TEOTEeXHWKHM M HWHXKECHEPHBIX H3BICKaHHN B cTpoutenbcTBe» (OO0
«HTNUCY)

2 BHECEH Texnuueckum KomMuTeTOM 10 craHmaptusamuu TK 465
«CTpOoUTENBCTBOY

3 IIOAI'OTOBJIEH x ytBepx)aeHuto JlemapraMeHTOM TIpagoOCTPOUTEIBHON
NEATEIbHOCTH M apXUTEKTypbl MUHUCTEPCTBA CTPOUTENBCTBA U IKWIJIMILIHO-
KOMMYHaJILHOTO X03s1i1icTBa Poccuiickoit denepanuu (Munctpoit Poccun)

4 VTBEPXIEH mnpukazom MuHHCTEpCTBA CTPOUTENBCTBA M JKHWIIMIIHO-
KOMMYHaJIbHOro Xo3siictBa Poccuiickoit @enepanuu ot 28 ssuBapsa 2019 r. Ne 45/mip u
BBeJicH B nenctBue ¢ 29 uroirst 2019 r.

5 3APETUMCTPUPOBAH ®@eaepanbHbiM areHTCTBOM IO TEXHUYECKOMY
perynupoBanuio u metposoruu (Poccranmapr)

6 BBE/IEH BIIEPBbBIE

B cnyuae nepecmompa (3amenvl) unu ommenvl HACMOSWE20 C600A NPABGUIL COOMBEMCMEYIOUiee Y8EOOMIEHUE
b6yoem onybiukogano 8 ycmauogiennom nopsoke. Coomeemcmeyiowjas uH@opmayus, Y8eOOMACHUE U MeKCHbl
PAMEWAIOMcst MaKdice 8 UHMHOPMAYUOHHOU cucmeme 00ue20 noib306aHUsE — HA OPUYUATLHOM catime pa3pabomuurd
(Muncmpou Poccuu) 6 cemu Hnmeprem

© Mumncrpoit Poccun, 2019

Hacrosmmiit HOpMaTHBHBIH TOKYMEHT HE MOXET OBITh MOJHOCTBIO MIIM YaCTUYHO BOCIIPOM3BEIEH, THPAKUPOBAH
W paclpocTpaHeH B KauecTBE OQHIMAIBHOTO W3AaHus Ha Teppuropun Poccuiickoit ®Penepanmn 06e3 pasperieHus
Munctpost Poccun
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BBenenue

Hacrosmmii cBom mpaBui pa3paboTaH B MEISIX pean3allid  OCHOBHBIX
noyiokeHuit  gemepanbHbIX 3akoHOB oT 29 gnmekabps 2004 1. Nel90-®3
«I'pagoctpoutenbhbiii Kogeke Poccutickoit @eneparnun», ot 30 mexadbps 2009 r. Ne
384-D3 «TexHuveckuil periiaMeHT o 0€30MacHOCTU 3JaHUN U COOPYKEHU», oT 27
nekadpst 2002 r. Ne 184-03 «O TeXHHUUECKOM PETryJIUPOBAHUI.

[Ipu paszpaboTke yuTeHbl TpeOoBaHUs mocTaHOBIeHUU [IpaBuTenbcTBa
Poccuiickoit ®enepanuu ot 19 auBapst 2006 r. Ne 20 «O0 uHKEHEPHBIX U3BICKAHUSIX
JUIsL  TIOATOTOBKM TMPOEKTHOM JOKYMEHTAIlMH, CTPOMUTENbCTBA, PEKOHCTPYKIIUU
00BEKTOB KaUTAIBHOTO CTPOUTENBLCTBAY, OT 16 deBpans 2008 . Ne 87 «O cocrase
pa3ze’oB NPOEKTHON JOKYMEHTALMH U TPEOOBAHMSX K UX COACPHKAHUION.

CBoj mpaBuil MO WHXKEHEPHBIM M3bICKAHUSIM JJI1 CTPOUTEJILCTBA B paloHaX
pacrpocTpaHeHuss HaOyXalolUX TPYHTOB pa3padoTaH B Pa3BUTHE IMOJOXKEHUN U
tpeboBanmii CIT 47.13330.2016 «CHull 11-02-96 WnxeHepHble U3BICKAHUS IS
ctpoutenbCcTBa. OcHOBHBIE TonoxkeHus», CII 317.1325800.2017 WuxeHnepHo-
reoJ1e3MYECKUe U3bICKaHUs ISl cTpouTeNibeTBa. O0IIKe mpaBuia Nporu3BOACTBA PadoT,
CII 446.1325800.2019 NnxeHEpHO-T€ONOTUYECKUE U3BICKAHUS ISl CTPOUTEIbCTBA.
OO61mue npaBusia MPOU3BOJICTBA PadoT.

Hacrosimumit cBo npasuit pazpadotan OO0 «UT'MUCy (pykoBoauTesnb paboTh —
reHepalibHbIN AUPEKTOP, KaH[. Teo.-MuHepall. HayK M.U. bozoanos, OTBETCTBEHHBIM
ucnonuautens — C.A. I'yposa, ucnonuurenu — I . B. Mucnuxk, FO.A. Boikoe nipu y4acTuu
JI.A. Mycaesotl).
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CBO/J ITPABUJI

NMHXEHEPHBIE U3BICKAHMUA U151 CTPOUTEJIBCTBA B PAMOHAX
PACITPOCTPAHEHUSA HABYXAKOINIUX I'PYHTOB
O61mme TpedGoBaHMSI

Engineering surveys for construction in the areas of distribution of swelling
soils. General requirements

JlaTa BBenenus — 2019-07-29

1 ObsacTh NpUMeHeHU st

HacTosuii cBoJ mpaBuil ycTaHaBIMBAET 00IIMe TpeOOBaHUS K BBIMOIHEHUIO
paboT B COCTaBe WH)XEHEPHBIX M3BICKAHMM B palioHaX paclpoCTpaHEHUs
HaOyXaromMUX TPYHTOB JJs TOATOTOBKM JOKYMEHTOB TEPPUTOPUATIBHOIO
IUTAHUPOBAHMS, TOKYMEHTALIUH 110 [IJIAHUPOBKE TEPPUTOPUN U BBIOOPY TUIOIIAIOK
(Tpacc) crpoutenbcTBa (00OCHOBAHUS MHBECTHUIUI), IPU MOATOTOBKE MPOEKTHOM
JOKYMEHTallul OOBEKTOB KAMUTAIBHOIO CTPOUTENBCTBA, CTPOMUTENILCTBE U
PEKOHCTPYKIIMH 31aHUN U COOPYKEHUU.

2 HopmaTuBHbBIE CCHLIKH

B Hacrosimiem cBojie NpaBUil HCIOJIb30BAHBI HOPMATHBHBIE CCBUIKM Ha
CJIEIyIOLIUE JOKYMEHTBI:

['OCT 2.105-95 Enunas cucrema KOHCTPYKTOPCKOM okymMeHTaiuu. OOmue
TpeOOBaHUS K TEKCTOBBIM JIOKYMEHTaM

I'OCT 21.301-2014 Cuctema npoeKTHOM TOKYMEHTAIIMHU JJII CTPOUTENCTBA.
OcHoBHbIE TpeOOBaHUS K 0POPMIICHHUIO OTYETHON IOKYMEHTALIUHU 110 HHKEHEPHBIM
U3BICKAHUSM

['OCT 21.302-2013 Cucrema npoeKTHOUN TOKYMEHTAWHU JJIsl CTPOUTEINIbCTBA.
VYcnoBuble rpaduyeckue 00O3HAUEHHS B JOKYMEHTAalUUU IO WHXEHEPHO-
re0JIOTMYECKUM U3bICKAaHUAM

I'OCT 5180-2015 TI'pynrsl. Metoasl 1a00paTOPHOrO  OMpeneseHUs
(bU3HYECKUX XapaKTEPUCTHK

['OCT 5686—2012 I'pyHThI. METOABI TONEBBIX UCIIBITAHUM CBASIMU

I'OCT 12071-2014 TI'pyutsl. OTOOp, YNakoBKa, TPAaHCHOPTUPOBAHUE U
XpaHeHue 00pas3IoB

I'OCT 12248-2010 TI'pyntel. Metomel 1ab0OpaTOPHOTO OMpEHCICHUS
XapaKTePUCTUK MPOYHOCTH U Je(HOPMUPYEMOCTHU

I'OCT 12536-2014 TI'pynatel. Metonsl 1abOpPaTOPHOTO OMpEICTCHUS
I'PaHyJIOMETPUYECKOTO (3€pHOBOI0) U MUKPOArperaTHOr0 COCTaBa

I'OCT 20522-2012 TI'pyntel. MeTonbl CTaTHCTHYECKOW 00pabOTKU
pe3yIbTaTOB UCIIBITAHUN

WN3nanue opuumnanbHoe
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['OCT 22268-76 I'eone3us. TepMuHbI U onpeeaeHUS

['OCT 232782014 I'pynThl. MeTOABI MOJIEBBIX UCIBITAHUNA IPOHULIAEMOCTH

I'OCT 23740-2016 I'pyntsl. MeTonbl onpeneiaeHUus COAEpHKaHUS
OpraHUYECKUX BEIIECTB

['OCT 248462012 I'pyutsl. MeToapl u3mepenus nedopmaiuii OCHOBaHUN
31AHUN U COOPYKECHUI

['OCT 251002011 I'pynTsl. Knaccudukanus

I'OCT 26423-85 IlouBsl. MeToabl OonpenesieHuss YACIbHOW 3JEKTPUYECKOM
MPOBOJMMOCTH, pH 1 MIOTHOTO OCTaTKa BOAHOW BBITSKKH

I'OCT P 21.1101-2013 Cucrema NOpOEKTHON JIOKYMEHTAlMM ISt
cTpouTenabcTBa. OCHOBHBIE TPEOOBAHUS K IPOCKTHOM U paboyell JOKYMEHTALIMH

CII 22.13330.2016 «CHulI 2.02.01-83*OcHoBaHus 31aHUN U COOPYKEHHID)

CIT 47.13330.2016 «CHull 11-02-96 WmxeHepHbIE W3BICKAHUS IS
CTpoUTeNIbCTBA. OCHOBHBIC MOJIOKEHUS)

CIT 317.1325800.2017 HWmkeHEpHO-TEOAC3UYECKAE  WM3BICKAHUS IS
cTpoutesibcTBa. OO0IIME MTpaBUiia MPOU3BOICTBA PadbOT

CIT 438.1325800.2019 HWuxeHepHble M3bICKAHUA NPU  IUIAHUPOBKE
teppuTopuii. Ob6mue TpedGoBaHMS

CIT 446.1325800.2019 HHXEHEPHO-T€OJOTMYECKUE  M3BICKAHUS  JIJIA

CTPOUTCIILCTBA. 061111/16 IIpaBHJia IIPOU3BOACTBA pa60T

IIpuwmedanne — [Ipu moap30BaHUN HACTOSIIUM CBOJIOM TIPABHII LIEIECOOOpPa3HO MPOBEPHTH JIeiicTBHE
CCBUIOYHBIX JOKYMEHTOB B WH(MOPMAIMOHHON CHCTeMe OOLIero IONB30BaHUA — Ha O(QUIIMATBLHOM caiiTe
(hemeparpHOTO OpraHa WCIOJTHHUTEILHOW BIACTH B chepe CTAaHIApTHU3AIMH B CETH VIHTEpPHET HIH IO €XETOTHOMY
WHPOPMAIMOHHOMY yKa3aTenro «HarmoHamsHble CTaHaapThI», KOTOPHIH OIMyOIMKOBaH MO COCTOSHUIO Ha | sHBaps
TEKYIIEro rojia, U MO BBIMYCKaM €XEeMeCSYHOTro WH(GOPMAIMOHHOTO yKazaTens «HamuoHalbHbIE CTaHAApTHD» 3a
TeKyIui roJl. Eciiv 3aMeHeH CChUIOYHBIN IOKYMEHT, Ha KOTOPBIM JJaHa HEJaTUPOBAaHHAS! CChUIKA, TO PEKOMEHYETCs
KCII0JIb30BaTh JIEUCTBYIONIYIO BEPCHIO 3TOrO IOKYMEHTA C YYETOM BCEX BHECEHHBIX B JAHHYIO BEPCHIO U3MEHEHUN.
Ecnu 3ameHeH cchUTOUHBIN TOKYMEHT, HA KOTOPBIM JJaHa TaTUPOBAaHHAs CChLIKA, TO PEKOMEHIYETCs NCIOIb30BATh
BEPCUIO OTOTO JOKYMEHTAa C yKa3aHHBIM BBIIIE TOJOM YTBEpKIAeHHS (NpuHsATHs). Eciu mociie yTBEp:KIASHH
HACTOSIIEr0 CBOJIA IIPABUII B CCHIJIOUHBIN JOKYMEHT, HA KOTOPBIM JJaHa JaTUpPOBAaHHAs CChLIKA, BHECEHO U3MEHEHHUE,
3aTparmBalIlee MOJIOKEHUE, Ha KOTOPOE JaHa CCHUIKA, TO 3TO MOJ0KECHHE PEKOMEHAYEeTCS MPUMEHSTh 0e3 ydeTa
JTAHHOTO M3MEHEeHMs. Ecin CChUTOUHBIH TOKYMEHT OTMEHEH 0€3 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JlaHa CCBHUIKA Ha
HEro, peKOMEHJIyeTcs MPUMEHSTh B YaCTH, HE 3aTparuBaroliei 3Ty ccpliky. CBeAeHHs O AEUCTBUU CBOJOB IPaBUI
nenecoodpa3Ho npoeeputh B denepanbHOM HHPOPMAIHOHHOM (DOHJE CTAaHIAPTOB.

3 TepMuHBI 1 onpe/ieIeHUA

B nacrosiiiem cBoje npasuin npuMeHensl TepMmuHbl o 'OCT 22268, CII
47.13330, a Takxke cienyronme TEPMUHBI C COOTBETCTBYIOIIUMHE OTIPEACICHUSIMHU:

3.1 BJa:XKHOCTH TPyHTAa mnocjae HadyxaHust Wsy: KoHeuHas BiaXHOCTb
MOJIHOCTBIO HaOyxmiero 0e3 BO3MOXKHOCTU OOKOBOTO pacIIUpeHHs 00pasla,
00KMMaeMOTro 3aJaHHBIM JaBJICHUEM, WM O0€3 TaBleHUs Ha 00pasell.

3.2 BJIaKHOCTH Ha mpejese ycaaku Wy. BiIakHOCTh TpyHTa, HIKE KOTOPOM
yCaJIKi TPyHTa HE TPOUCXOIHT.

3.3 naBjenue HaOyxanus Psw, MIla: J[aBieHue, KoTopoe rpyHT OKa3bIBaeT
Ha BHEIIIHEE OTPAaHUYEHHUE B MPOIIECCE CBOETO HAOyXaHUSI.
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3.4 nabyxanme rpyHra: [Iporecc n3smMeHenus oobemMa rpyHTa BO BpEeMEHHU MpH
B3aUMOJICMCTBUU C BOJOW WJIM APYTOW KUJIKOCTBIO.

3.5 Ha0yxaHue rpyHTa moj Harpy3koii €. OTHocuTenpHas nedopmanus
oOpasiia rpyHTa Ipy JAaHHOM JaBJIEHUU Ha 00pasell.

3.6 Ha0yxaHue TIpyHTa CBOOOAHOE €sv. OTHOCHUTENBHAs nedopmanus
HaOyxaHus rpyHTa O3 Harpy3ku, MOJIydeHHas B MpuOOpax I OmpeleseHus
HaOyXaHus TPyHTa, KOrJa JaBJIEHHEM OT MAacChl IITaMIla WU H3MEPUTEIHLHOTO

o6opyosanus, He npessimaromumM 0,0006 MIla (0,006 krc/cm?), npeHeOperaror.
3.7

HaOyxaommid rpyHr: ['pyHT, yBenuuuBaromuii CBOM O00BEM IMpHU
3aMayMBaHUU BOJON M MMEIOIIUI OTHOCUTENBbHYIO JehopMalnio HaOyXaHus €sy >
0,04 (B ycnoBusX CBOOOJHOrO HaOyXaHWsd) WM Pa3BUBAIOIIMKA JaBICHHUE
Ha0yxaHus (B yCIIOBUAX OTPAaHUYEHHOTO HAOyXaHHs).

[TOCT 25100-2011, crates 3.22]

3.8

OTHOCHUTEJIbHAsA JAedopmanuss HaOyxaHuss 0e3 HArpy3KH &w, /.e.:
OTHolIEHNE YBEIMYEHUS BBICOTHI 00pa3lia TIIMHUCTOTO TPyHTa MPU 3aMauyUBaHUN
nocJie cBOOOAHOr0 Ha0yXaHUs B YCIOBUSIX HEBO3MOKHOCTH OOKOBOI'O paCIIMPEHUS
K Ha4aJIbHOM BBICOTE 00pa3iia MpUpOIHON BIAXKHOCTH.

[[OCT 251002011, mynkr A.13]

3.9 peosormueckue CBOWCTBA TPYHTOB: MexaHUYECKHEe CBOMCTBA,
OTpPaXaloIllMe BIUSHUE JUIUTEIBHOIO BO3JEWUCTBUSA HArpy30K Ha H3MEHEHHE
HaNPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUSI TPYHTOB (TOJ3y4ecTh, pelaKcaus
HANPSOKEHUH, UTUTETbHAS TIPOYHOCT).

3.10 ycaaka rpynTa: Ilpouecc ymeHbiienuss oobemMa rpyHTa B pe3yibTare
neruapartanuu (00€3BOKMBAHUSA) WU B X0J€ (PU3MKO-XMMUUYECKUX MPOIIECCOB,
CBOMCTBEHHBIX JHCIEPCHBIM TPYHTaM, OOJAJaONMM  KOAryJsSIIHOHHBIMH
CTPYKTYPHBIMH CBSI3IMHM (IJIMHAM, WjiaM, Topdam u ap.).

3.11 ycaaka oTHOCUTEIbHAS 110 BBICOTE, TMAMETPY U 00bemy: OTHOIIICHHUE
YBEJIMYEHUS BBICOTHI, AMaMeTpa U o0bemMa o0pa3la MNIMHUCTOrO TPYHTA IIPU yCaaKe
K UX HaYaJIbHOMY 3HaYEHHUIO.

4 O6mme TpedGOBAHUA

4.1 O0uue MoOJIOKEHUs

4.1.1 UWuxeHepHble U3bICKAHUS [JIi CTPOUTENBCTBA B  pailoHaX
pacnpocTpaHeHHs] HAaOyXalolUX TPYHTOB BBIMOJIHIIOT B ULEJSIX MOJyYEHUs
JIOCTOBEPHBIX M JOCTAaTOYHBIX MaTepUaoB M JaHHBIX O MPUPOJHBIX YCIOBUSIX
Tepputopu (penbede, KIumaTe, HUHXEHEPHO-T€0JIOTMUYECKUX, THAPOIOTHYECKUX U
DKOJIOTUYECKUX YCIIOBHUSX), TPOTHO3a WX M3MCHCHUH, HEOOXOIUMBIX IS
000CHOBaHUS TUUIAHUPOBAHUS TPAJAOCTPOUTEIILHON AESTENBHOCTH W Pa3paboTKu
INPOEKTHBIX PpEIICHUH, B TOM YHCIE MO WHXKEHEPHOH 3aumre OOBEKTOB
KalMTAJIbHOT'O CTPOUTEIIHCTBA.
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4.1.2 UmxkeHepHble W3BICKaHHWS JUII  CTPOWTENIBCTBA B palioHax
pacnpocTpaHeHUs HaOyXaroluX TIPYHTOB JOJDKHBI BBIIIOJHATHCS B MOPSIKE,
YCTAaHOBJICHHOM HOPMAaTHBHBIMHU IpaBOBbIMM aktamu Poccuiickon Penepanuu,
tpeboBanmsimu CII 47.13330, CIT 317.1325800, CIT 446.1325800 u HacTOSIIETO
CBOJIa TPABUIL.

4.1.3 3amaHve Ha BBINOJHEHWE WHXXEHEPHBIX M3BICKAHUW B pailloHax
pacnpocTpaHeHus: Ha0yXaronMxX TPYHTOB (Jajiee — 3aJaHue) JOKHO COJIEpPKaTh
cBeaeHus u ganHbie B coorBerctBun ¢ CIT 47.13330.2016 (myukter 4.15-4.17,
5.1.12,6.1.8,7.1.19, 8.1.9).

JIOTIOTHUTENBHO 3aJIaHUE JOJIKHO COIEPKATh:

- CBEJICHHA W JlaHHblE O HaOJIOJABIIMXCS Ha HCCIEAYEMOM TEppUTOpUU
nedopmalsix W aBapUWHBIX CHUTYyallMsIX B MPOLECCE CTPOUTENIbCTBA U
AKCILTyaTalK 30aHUI U COOPYKEHUH, CBA3aHHBIX C HA0yXaroUMMU IPyHTaMU;

- JIaHHBIE O paHee BBINOJHEHHBIX MEPONPUATUSAX HH)KEHEPHOM 3allUThl OT
BO3/ICHCTBUS MPOIIECCOB HAOyXaHUs (€CIIM OHH BBITTOJHSIINCH);

- TpeOOBaHHA O HEOOXOJWMOCTH BBINOJTHEHHUS JIOKAJIbHOTO MOHUTOPHHIA
KOMITOHEHTOB T'€0JIOTHYECKOM Cpeibl HA TEPPUTOPUN UHKEHEPHBIX U3bICKAHU.

- TpeOOBaHUS K COJAEPKAHUIO U MEPUOJUYHOCTH BBIJAUYU MPOMEKYTOUHBIX
(mpenBapuTENbHBIX) OTYETOB IO PE3yJbTaTaM HWHKEHEPHBIX WU3BICKAHUM s
HOJTyYEHUs ONlepaTUBHON MH(pOpMaLuu o JedpopMalusax U ap.

4.1.4 TlporpaMMa HMHXEHEPHBIX M3BICKAHWUM JIJISI CTPOUTEIHCTBA B pailloHax
pacnpocTpaHeHus! HabyXaroIMX IPYHTOB (J1ajee — mporpamma) 10JKHa COIepKaTh
cBenenus u gaHHbie B coorBercTBHM ¢ CIT 47.13330.2016 (mynkter 4.18-4.20,
5.1.13,6.1.9, 7.1.20, 8.1.10).

JIonOTHUTENBHO MTporpamMMma JA0JKHA COAEPKATh:

- 000CHOBaHHWE Pa3pabOTKH MEPONPHUATHH WHKCHEPHOW 3aIiuThl W (HJIH)
YCWJICHHS] UMEIOLIUXCS 3aUUTHBIX COOPYKEHU;

- 00OCHOBaHME METOJIOB MPOBEACHMS  JIOKAIBHOIO  MOHUTOPUHIA
KOMITOHEHTOB T€0JI0TMYECKOM Cpe/ibl Ha TEPPUTOPUHN MHIKEHEPHBIX U3bICKaHUA;

- COCTaB M COJEpKaHHE MPOMEXKYTOUHBIX (IPEIBAPUTEIbHBIX) OTYETOB O
pEe3yNbTaTaxX MHKEHEPHBIX U3bICKAHNM, €CJIM UX BBITYCK IPETYCMOTPEH 3aJaHUEM.

B mporpamMe  HeoOXonuMo — MpeaycMaTpuUBaTh — MEPOINPHUATHS,  He
JOMYCKAIOIME HAPYIICHUS CIIOKHUBIIMXCS WHXEHEPHO-TEOJOTHYECKUX YCIOBUMN
IIPU MIPOBEJIEHUH OTACIbHBIX BUIOB U3bICKATEIBCKUX PAOOT.

[TporpaMMa MOJUIEKUT YTOUYHEHHUIO B MPOLIECCE BHIMOJHEHHS paboT, B TOM
YHClIe TOCJIE€ PEKOTHOCHUMPOBOYHOIO 00CHEeAOBaHUs TeppUTOpHH. V3MeHeHus B
nporpaMmy BHOCST B mnopsiake, npeaxycMorpeHHoM CIT 47.13330.2016 (myHKTBI
4.21-4.23).

4.1.5 Tlpu BBINOJIHEHUH WHXKEHEPHBIX HW3bICKAHUM [JI1 CTPOMUTENIbCTBA B
palioHax pacnopocTpaHeHUsi HaOyXalollMX TIPYHTOB JOJDKHBI COOJIOATHCA
TpeOOBaHMSI HOPMATUBHBIX JOKYMEHTOB T[O OXpaHE TpyJAa, MOXapHOU
0€30MacHOCTH U OXpaHE OKPYXKAIoLEH TPUPOIHOU CPEbI.
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416 Jlma OLEHKHM BO3MOXXHOCTH  OCYIIECTBICHUS  IUIAHUPYEMOU
IPalOCTPOUTEIBHON IEATEIIBHOCTH U €€ pealin3allii B palloHaX paclpoCTPaHEHUs
HaOyXaroIUX TPYHTOB BBIMOJHAIOT HWHKEHEPHO-TEOJE3UYECKUE, WHKEHEPHO-
re0JIOTHYECKHUE, VUHXEHEPHO-THUIPOMETEOPOIOTMUECKUE " MHXEHEPHO-
HKOJIOTUYECKUE U3BICKAHMUS.

4.2 UH:KeHepHO-TeoAe3ndeCKre U3bICKAHUS

4.2.1 nxxeHepHO-Te0/1e3NYEeCKIEe U3bICKAHMS ISl CTPOUTENIbCTBA B palloHax
pacnpocTpaHeHuss HaOyXarmoNIMX TPYHTOB BBINOJHSAIOT B UEISIX MOJYyYEHUS
Tonorpad0-reoIe3NYeCKUX MaTepuajioB M JAaHHBIX O CHUTyallud M peibede
MECTHOCTH (B TOM 4YMHCIIe JIHa BOJOTOKOB M BOJOEMOB), CYIIECTBYIOIIUX U
CTPOSIIIMXCST 3MaHUSAX (COOPYKEHUSX), AIEMEHTAX IUIAHUPOBKHU, IMPOSBICHUSIX
OMACHBIX MPUPOJHBIX MPOIECCOB M (PAKTOPOB TEXHOTEHHOI'O BO3JEWUCTBHUS,
HEOOXOIUMBIX JJIsl IPUHATHUS MPOEKTHBIX PEIICHUM.

4.2.2 VHKeHEpHO-T€OAEC3NUECKIE NU3BICKAaHHUS B PAaliOHAX PaclIpOCTPAHEHUS
HaOyXallMX TPYHTOB  BKJIIOYAIOT  BUIbl  pabOT, MEpPEUYUCICHHbIE B
CIT147.13330.2016 (myskTs 5.1.3, 5.1.4 u npuioxeHue A).

4.2.3 NHKeHEpPHO-T€OAE3NUECKIE NU3BICKAaHNS B PAlOHAX PacIpOCTPAHEHUS
Ha0yXaromux TPyHTOB BHIMONHAIOT B cooTBercTBUU ¢ CII 317.1325800, xax
MPaBUiIO, B KOMIUIEKCE C IPYTUMU BUJIAMU WHKEHEPHBIX U3bICKAHUU.

4.2.4 3agaun U OCHOBHbBIE WCXOAHBIEC JIAHHBIC JJIS1 BBIIIOJITHEHUS UHKEHEPHO-
re0JIe3MUECKIX M3bICKAaHUW B pailloHax pachpoCTpaHEHHUs HA0yXalolIUX TPYHTOB,
TpeOOBaHMS K TOYHOCTH U JOCTOBEPHOCTH PE3yJIbTAaTOB PabOT, K COCTaBY OTYETHBIX
MaTepHaJiOB yCTAaHABIMBAIOT B 3aJaHUM HA BBINOJHEHUE WHKEHEPHO-
reojie3nYeckux nu3bickanui (4.1.3).

4.2.5 CocraB, 00bEMbI, METOIbI U TEXHOJIOTHH BBITIOJTHEHUS OTCTHHBIX BHIOB
paboT u TpeOOBaHUs K UX pe3yJibTaTaM yCTaHABIMBAIOT B MPOTPaMME MHKEHEPHO-
reoJIe3MUeCKuX H3bICKaHui (manee — mnporpamma) B coorBercTtBuu ¢ CII
47.13330.2016 (mynkTer 4.18-4.23,5.1.13,5.1.14), CIT1 317.1325800 u HacTOSIIIIM
CBOJIOM IpaBuUJI.

4.2.6 CucreMbl KOOPAWMHAT W BBICOT [IJI BBIMOJHECHUS WHXEHEPHO-
reo/Ie3NYECKUX  HW3BbICKaHWM  ycTaHaBiIMBalOT B  cooTBerctBuu ¢ CII
317.1325800.2017 (myskt 4.8).

4.2.7 TpeboBaHHs K T€OJE3MUYECKOW OCHOBE WH)XCHEPHBIX W3BICKAHUMN
npunumaroT B coorBerctBuu ¢ CIT 47.13330.2016 (mynkTst 5.1.5 u 5.1.6) u CII
317.1325800.2017 (mynxTsr 4.7, 4.10 u 4.11).

4.2.8 BepTukanabHbIC IEPEMEIIEHUS TOYEK 36MHON MTOBEPXHOCTH HA y4acTKax
pacnpocTpaHeHus: HaOyXallUX TPYHTOB OMNPENESIOT B COCTaBE JIOKAJIbHOIO
MOHUTOPUHIAa KOMIIOHEHTOB T'€OJIOTMUECKOW cpelbl (€ci  MOHUTOPUHT
MPETyCMOTPEH 3aJaHUEM) CIEAYIOIUMH METOJaMU:

- ronorpaguyeckas cbeMka B Mmacmrtadax 1:5 000 — 1:200;

- HUBEJIMPOBAHUE IO KBaJpaTam;

- MOJISIPHBIE 3aCEUKH C MMYHKTOB I'€0JI€3MYECKON OCHOBBI;

- HUBEJIMPOBAHUE MMOBEPXHOCTHBIX U (MJIH) TJIYOMHHBIX MapoK;
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- METOJI CIYTHHUKOBBIX TI€0JI€3UYECKUX ONpeleiaeHud (B TOM 4Yucie C
UCIIOJIb30BaHUEM pedepeHITHBIX 0a30BbIX CTAHIIHH).

4.2.9 Tlpu BHIMOJIHEHUH HHXKEHEPHO-TEO/IE3MUECKHX H3BICKAaHUN U BBIOOpE
KOHCTPYKIIMU T'€0JI€3NYECKUX 3HAKOB cieayeT pykoBojictBoBaThes ['OCT 24846 u
CIT 317.1325800.

4210 B npoMexyTO4yHbIe TEXHHYECKHE OT4YeThl (€CIM WX BBINYCK
PEAYCMOTPEH 33JaHKEM) BKITIOUAIOT CXEMbI pa3MEIICHUS T€0e3UYECKUX 3HAKOB,
pe3ynbTaThl U3MEPEHUN BEPTUKAIBHBIX CMEIIEHUH 3a OTYETHBIM Mepuoj
OTHOCUTEJIHHO HaYaJIbHOTO LIUKJIA U MEXTY CMEKHBIMU [IUKIIAMU, TTOSICHUTEIbHYIO
3aMKUCKYy O TOYHOCTH IMOJIYYEHHBIX PE3YyJIbTaTOB U OCOOCHHOCTAX I€0/I€3UYECKUX
WU3MEPEHUN U JPYTrUe CBEACHUS, IPETyCMOTPEHHBIE POTPAMMON.

4.2.11 Tlpu cocTaBiICHUN TEXHHYECKOTO OTYETA IO pe3yJbTaTaM WHKEHEPHO-
reonme3ndeckux wu3bickanmii cienyer yuuthiBaTh ['OCT 21.301, T'OCT 2.105,
['OCT P 21.1101, TOCT 24846, CII 47.13330.2016 (mynkter 4.38-4.40, 5.1.23 u
5.1.24,5.2.6, 5.3.1.4-5.3.1.6), CIT 317.1325800.

4.3 UH:KeHepPHO-Te0IornyecKue H3bICKAHUS

4.3.1 VmxeHepHO-T€0IOrHUeCKUe U3bICKaHUs U CTPOUTENHCTBA B pailoHax
pacmpocTpaHeHuss HAOyXarmoIMX TPYHTOB  BBIMOJHSIOT IS TOJyYEHHS
JIOCTOBEPHBIX JTAHHBIX 00 MHKEHEPHO-TEOJOTUYECKUX YCIOBHIX M TEXHOTEHHBIX
BO3JICUCTBUSIX, MPOTHO3a UX U3MEHEHHS i1 TEPPUTOPUHU paiioHa (ITJIOMIAIKH,
y4acTKa, TPACChl) MIPOESKTUPYEMOTO CTPOUTENIHCTBA, HEOOXOUMBIX U IOCTATOYHBIX
JUTSL OCYIIECTBJICHUS TPAJOCTPOUTENHHON JEATETbHOCTH, pa3padOTKU MPOEKTHBIX
PELICHUN U1l CTPOUTEINIBCTBA 3[JaHUM U COOPYKEHUM.

4.3.2 HaOyxaromme TpyHTBl SBISIOTCA CHEMUPUICCKUMH TPYHTAMU W
XapaKTepU3yTCs OONBIIUM COJACPKAHUEM TJHHHUCTBIX YaCTHUIl, BBICOKHMU
3HAYEHUSIMU BIIQXHOCTH Ha TpaHUIE TEKy4eCTH M YHCIa IUIACTHYHOCTH (B
OOJBIIMHCTBE CIIY4a€B); MPU 3TOM UX MIPUPOJHAS BIAKHOCTh MOKET OBbITh MEHBIIE
BJIQYKHOCTH Ha FPAHMIIE PACKATHIBAHHUS.

HalGyxaHue TrpyHTOB HPHUPOAHOTO CIOXKEHHUS 3aBUCUT OT MUHEPAIbHOIO,
IPaHyJIOMETPUYECKOTO U XUMHUYECKOTO COCTaBa IPYyHTA, XapaKTepa CTPYKTYPHBIX
CBSI3€H, MPUPOJIHON BIAKHOCTHU U TUIOTHOCTH CIIOKEHHMSI, COCTAaBa U KOHIIEHTPAIUH
B3aMMOJICUCTBYIOIIETO C TPYHTOM pPacTBOpPA, TEMIEpaTyphl TPYHTA, BHEITHETO
JTABJICHUS HA TPYHT.

[Ipn HapymieHHd TPUPOTHOTO CIOKEHUS HaOyXaromero rpyHTa (mpu
WCITOJIb30BAHUU €T0 B KAYECTBE TPyHTa OOPATHOW 3aCHITIKH, MPU BO3JCHCTBUU Ha
HEro MPHUPOJIHBIX MPOIIECCOB, HAIPUMEpP, OIOJI3HEBBIX) 3HAUCHHE CBOOOTHOTO
HaOyxaHusi MOXeT yBenuuuBarhes B 1,5-3,0 pasa.

4.3.3 B cootBerctBuu ¢ 'OCT 25100.2011 (myskT b.2.13) 110 OTHOCHUTEIEHOM
nedopmali HabyxaHus 0€3 Harpy3Kd TJIMHHUCTBIE TPYHTHI MOAPA3ACIAIOTCS: Ha
HeHaOyxaroiue, ciaboHadyxarolue, cpeHeHa0yxarolue, CUiIbHOHA0yXarolue.

4.3.4 TlpyunnaMu HaOyXaHuUs TPYHTA SBIISIOTCS:

- YBIIQKHEHHWE TPYHTA MOBEPXHOCTHBIMU BOJIAMHU WJIM BOJIAMHU TTOJ3EMHBIX
BOJOHOCHBIX TOPU30HTOB (MIOCTOSIHHO CYLIECTBYIOUIUX WJIA CE30HHBIX );
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- Bjara HMHQWIBTPYEMBIX aTMOC(hEpHBIX OCaJKOB WM oOpasyemMas
MIPOU3BOJICTBEHHBIMH CTOKAaMHW W TOTEPSIMH BOJIONPOBOIHO-KaHATN3AIMOHHBIX
ceTel;

- TIOBBINIICHUE BJIAXKHOCTH 3a CYET IMOJBhEMa YPOBHS TPYHTOBBIX BOJ TPHU
MOATOIJICHUU TEPPUTOPHUIL;

- HAKOIUICHHE BJIArd MoJji COOPYKEHUSIMU TMIPHU 3aCTPOIKE B OTPAaHUYECHHOM 110
riyOrHe 30He KOH/ICHCAINH (SKPAaHUPOBAHUE MAaCCUBA IPYHTA COOPYKEHUSIMH);

- U3MEHEHHE BOJHO-TEIUIOBOIO pEXKMMa TMOJ] JCHCTBUEM CE30HHBIX
KJIIMMAaTUYECKHUX (DaKTOPOB.

4.3.5 HaOyxanue TmposBISIETCS TakKXe Yy HEKOTOPHIX BHJIOB IIJIAKOB
(HampuMep, NUIAKOB JIEKTPOTUIABIIIBHBIX TIPOU3BOJICTB) U Y OOBIYHBIX TITMHUCTHIX
TPYHTOB, He HaOyXaromux MpPH HACHIIICHWH BOAOW, HO OOHAPYKHUBAIOIINX 3TO
CBOMCTBO TMpH 3aMauWBaHUM XHMHUYECKHMH CTOKAMH WA TEXHOJOTHUYECKUMH
pacTBOpamMu pa3IMYHBIX IPOU3BOJICTB (B OCOOCHHOCTH PACTBOPAMHU COJIEH, KICIIOT,
e049eit).

4.3.6 Ilpu yMeHbUICHMH BIQXXHOCTH HaOyXalolMMX TPYHTOB 3a CYET
YBEIMYCHHUS TEMIIepaTypbl OT JCHCTBUS TPUPOMHBIX (KIMMATHYCCKUX) U
TEXHOTE€HHBIX ()aKTOPOB BOZHUKAIOT JePOopMalliy yCaJlKi, UMEIOIe 00bEMHBIN
XapakKTep.

4.3.7 XapakTepucTUKaMH HaOyXaHUsS U YCaJKU TPYHTa B COOTBETCTBUU C
['OCT 12248 sipnsitoTcst:

- cCBOOOTHOE HAOYXaHHE Esyo;

- HaOyXaHHe MO HArPY3KOH Eg;

- IaBJICHUE HAOyXaHUS Psw;

- BJIAKHOCTB TPYHTA MOcie HaOyXaHus Wsy;

- OTHOCHUTEJIbHAS yCaJIKa M0 BBICOTE €p, TUAMETPY €4 U 00BEMY &y;

- BJIQKHOCTb Ha IpeJiene ycaaku Wy.

4.3.8 Habyxarormue rpyHThI 00J1aIal0T IPKO BBIPAKEHHBIMU PEOJIOTHICCKUMU
CBOMCTBaMU:

- TOJI3y4YecThi0 (BCE€ BHJIBI JUTUTENBHBIX nedopmariuii, MpOTEKAIOIIHEe BO
BPEMEHH MPH MOCTOSHHON HAarpy3Ke);

- penakcanueil HanpsoKeHUH (CHIDKEHUEM HaNpsKEHUW BO BPEMEHU MIPH
MOCTOSTHHOM JiehopMaIiim);

- JIITUTENHHOW TMPOYHOCTHIO (M3MEHSEMOCTHIO MPOYHOCTH BO BPEMEHH JI0
HEKOTOPOTO TIOCTOSIHHOTO 3HAYCHHS 3a CUET M3MEHEHUS MapaMeTpOB CIETICHUS
IpyHTa ¥ BHYTPEHHETO TPEHUS).

Peonorudeckne CBOWCTBAa TJIMHUCTHIX TPYHTOB B IMPHUPOJIE IMPOSIBISIOTCS B
BUJE JJUTEIBHO TPOTEKAIOUIMX IMPOIECCOB OCaJO0K, CMEIIECHUH, KpPEHOB
COOPY)KEHHUH, TUIACTUYCCKUX OIOJI3HEH, pa3pylIeHUH €CTECTBEHHBIX CKJIOHOB H
OTKOCOB 3EMIISIHBIX COOPYKCHUH (IIOTHH, JaMO, JTOPOXKHBIX HACHITICH, BBICMOK,
KOTJIOBAHOB).

Jlnst oOecriedeHust MPOYHOCTH, HAACKHOCTH U JIOJTOBEYHOCTH MWH)KCHEPHBIX
COOPY’KEHHUI, BO3BEJICHHBIX Ha IITMHUCTHIX HA0YXaOIIUX TPYHTAX, IPH MOJITOTOBKE
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IIPOEKTHOW IOKYMEHTALMN, CTPOUTEIBCTBE U OKCIUTyaTalliy 3JaHUN U COOPYKEHUI
HEO0OXOMMO YUYHUTHIBATh PEOJIOTHUECKIE CBOMCTBA HAOYXAIOITUX TPYHTOB.

4.3.9 Ilpu BBINOJHEHUN HH)KEHEPHO-T€OJOTMYECKUX H3BICKAaHUN B palloHax
pacmnpocTpaHeHHs] HA0yXaIOLUX TPYHTOB HEOOXOUMO:

- U3y4aTh UX CBOICTBA U XapakTepucTuku, ykazanueie B CII 47.13330.2016
(myskT 6.3.3.3);

- yCTaHaBJIMBATh NPUYMHBI YBIAKHEHUS WJIM MOCTOSHHOIO 3aMadyuBaHUS
HaOyXaloIlMX TPYHTOB B OCHOBAHUSIX 3[JaHUN U COOPY>KEHUM WM TeJe 3eMIISTHBIX
COOpY>KE€HUH, yKa3aHHbIE B 4.3.4.

HaGyxaromiye rpyHTbl MOTYT MPOSIBIISATh U APyTHe crenupuyecKkre cBOMCTBa
(mMpocagoyHOCTh, 3aCOJEHHOCTh M Jp.). B 3TOM cilydae JONOJHHUTENBHO K
TpeOOBAaHUSIM HACTOSIIETO CBOJIa MPABUI CIEAYET YUUTHIBATh TPEOOBAHUS CBOJIOB
MPaBUJI HA BHITIOJIHEHUE MHKEHEPHBIX U3BICKAaHUI B paillOHaX ¢ paclpOCTPaHEHUEM
TPYHTOB C 3TUMU CIIEHUPUIECKUMU CBOWCTBaAMHU.

4.3.10 Buger paboT B cOCTaBe WHKEHEPHO-TCOJIOTMUYCCKUX H3BICKAHWHA B
palioHax pacnpocTpaHEHUs HAOyXalMMX TPYHTOB U OOIIME TEXHUYECKHUE
TpeOOBaHUSI K BBINOJHEHUIO OTACIBHBIX BHAOB PabOT U KOMIUIEKCHBIX
HCCIIeIOBaHUM ciienyeT ycTtaHaBnuBaTh B cootBeTcTBUHM ¢ CII 446.1325800.2019
(paznmen 5), HACTOSIIIIMM CBOJIOM TIPABHJI U 0OOCHOBBIBATH B Iporpamme padoT.

4.3.11 C6op u 00pabOTKy MaT€pHaIOB U3BICKAHUM U UCCIICIOBAHUHN MPOIILIBIX
JeT  OpH  HWHXKEHEPHO-TEOJIOTMYECKUX  W3BICKAHMSIX  HAa  TEPPUTOPUH
pacnpocTpaHeHusi HaOyXawlMX TPYHTOB BBINOJHSIOT IS BCEX BHJIOB
IpaIOCTPOUTENBHOMN NS TEIbHOCTH.

JonoyiHUTENBHO CcOOpY M 00paboTKe MOMJIeKAT MaTepuaibl HM3bICKAHUI
MPOIUIBIX JIET U JAPYyTHe apXuBHbBIC, (DOHIOBBIE M OMYOJIMKOBAHHBIE MaTEpHUAIbI,
coJiepKalllie CBEICHHS U JIaHHBIE:

- 00 YCJOBHUSAX pacClpOCTpaHEHUsT M 3ajeraHus HaOyXaloluX TPYHTOB,
TUAPOTEOJIOTHYECKUX W T€OMOP(OJOTUUECKUX  YCIOBUSIX TEPPUTOPHUH, C
BBIJICJICHUEM YyYaCTKOB HWHTEHCUBHOIO YBJIQXXHEHHUS, a TaKXKe Y4YacTKOB,
MOABEPralolINXCs YBIAKHEHUIO—BBICYIIMBAHUIO BCIIEICTBUE MPUPOJHBIX WIIU
TEXHOTEHHBIX KOJIeOaHUIl YpOBHEHN MOI36MHBIX BOJI;

- MUHEpaJIbHOM, XMMUYECKOM COCTaBaX IPYHTOB M UX CBOMCTBAX;

- XUMUYECKOM COCTaBE MOJI3EMHBIX BOJ;

- Pa3BUTHH W BHEITHUX MPOSBICHUAX HaOyXaHus (ycaaku) TpyHTOB (HaIn4ue
CEeTU TPEIIUH YyCaJAKh Ha MOBEPXHOCTH Y4YaCTKAa M3BICKAHUW, B €CTECTBEHHBIX
OOHaKEHUSX, HA CTEHKAX U JIHE KOTJIOBAHOB U BBIEMOK, OJIOKOBBIE OT/IETLHOCTH U
XapakTep TOBEPXHOCTEM CMEIIeHHUsT B OTKOCaX MW Ha CKJIOHAaX, CIeabl
cy(pdHO3MOHHOTO BBIHOCA TJIMHUCTBIX YaCTUI[ BOJU3M PACKPBITHIX TpPEIIUH,
BCITyYHMBaHHE JHA KOTJIOBAHOB);

- OMBIT€ CTPOUTENHLCTBA Ha HAaOyXalOIIUX TPYHTAX B PA3HBIX YCIOBHUSIX HX
3aJIeTaHus;

- HCTOYHUKAX €CTeCTBEHHOTO U MCKYCCTBEHHOTO OOBOJHEHHMSI TOJIIII
HaOyXaromuX TPYHTOB (BKJIFOYAsl YTEYKH U3 BOJIOHECYIIUX KOMMYHUKAIIHN );
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- COCTOSSHMM M XapakTepe AedopManuii CyMECTBYIONUX 3JaHAN U
COOPY’KE€HUI Ha UCCIIEAYEMOM TEPPUTOPHUH.

[To pesynbraram cOopa u 00pabOTKM AapXUBHBIX, (OHIOBBIX H
OIMyOJMKOBAaHHBIX MAaTEPHUAJIOB PEKOMEHIYETCSI COCTABISATh CXEMAaTUUECKUE KapThl
pacnpocTpaHeHusi HaOyXawlIMX TPYHTOB C BBIJICJICHUEM, IO BO3MOXHOCTH,
TEPPUTOPHI C pa3IMYHBIMU MO CTENEHU HAOyXaHUsl Pa3HOBUHOCTSIMU TPYHTOB.

Ecnu Mex 1y okoHUaHHEM U3bICKAHUM U Ha4aJIOM MTPOESKTUPOBAHUS Pa3pPhIB BO
BPEMCHM TMpeBbImaeT cpok, ykazanueli B CII 47.13330.2016 (nyukr 6.1.7),
BO3MOKHOCTh HCIIOJIb30BaHUSI MaTE€pPUATIOB HM3bICKAHWUW MPOILIBIX JIET TpeOyeT
CHEIUATBHOTO MOJATBEPKACHUS MYTEM JOMOJHUTEIBHOTO H3YyUYEHUs] M aHallu3a
U3MEHEHUH B ATOT NEPUOJ COCTOSHUSA W CBOMCTB HAOyXaroIIMX TPYHTOB MOJ
BO3/ICIICTBHEM Pa3IUYHbIX (DAKTOPOB, B TOM YHCIIE TEXHOTCHHBIX.

CoctaB 1 00bE€M JOMOJHUTENBHBIX M3BICKATEIBCKUX PadOT MO YTOUYHEHHIO
MaTepUajoB HWHKEHEPHO-TEOJOTUYECKUX H3BICKAHWN B CBS3H C JaBHOCTBIO MX
MOJIYYEHUS! CIIEAYeT YCTaHaBIIMBATh 10 pe3yjbTaTaM aHaJIW3a 3TUX MaTE€pUaIOB U
PEKOTHOCHUPOBOYHOTO 00CIE0BAHUS UCCIEIYEMOI TEPPUTOPHUH.

4.3.12 Tlpu MapuipyTHBIX HAOIIOJEHUSIX B MPOIIECCE PEKOTHOCIIMPOBOYHOTO
oOcJieIoBaHMs TEPPUTOPUU B palioHaX PACIPOCTPAHECHMs] HAOyXarolIMX T'PYHTOB
JOTIOJTHUTENBHO CeAyeT PUKCUPOBATH HATMYKME BHEIIHUX NMPU3HAKOB MPOSBICHUS
HaOyxaHus (ycaJikKi) TPYHTOB:

- TOJUTOHAJBHYIO CETh TPEIIMH Ha IMOBEPXHOCTU y4YacTKa W3BICKAHWM, B
CTEHKaX KOTJIOBAHOB U BBHIEMOK;

- OJIOKOBBIE OT/ICIIBHOCTH B €CTECTBEHHBIX OOHAKEHUSX, OTKOCAX U mypdax;

- Hamuuue cy()@Po3MOHHOTO BBIHOCA TJIMHUCTBIX YACTHI] BOJU3U PACKPBITHIX
TPEIINH,

- BCIIyYMBaHHE THA KOTJIOBAHOB.

[Tpu MapmIpyTHBIX HAOTIOIEHUSX TAaKXKE CIETyeT OTMEUATh:

- BBIXObI MCTOYHUKOB TOJ3EMHBIX BOJ, YYACTKH C TMPU3HAKaMHU BBICOKOH
YBIQXXHEHHOCTH U Ha0JIr0aeMoi 3a007104€HHOCTH;

- TTyOMHY YPOBHS BOJIBI B KOJIOJIIIaX M €r0 M3MEHEHUE B IMABOJIKK U MEKEHb B
HEJSX YCTAaHOBJICHHS TOJIOKEHHUSI 3€pKajia MO3EMHBIX BOJI U €r0 KoJIeOaHusl.

[Ipn omnmcanuu HaOyXawIIMX TPYHTOB B €CTECTBEHHBIX OOHAXKCHHUSIX U
MCKYCCTBEHHBIX BBIEMKAX CJIETyeT OTMEUATh:

- I[BET TPYHTOB M XapakTep €ro W3MEHCHHUs, HAIUYUE U XapakTep
O’KEJIC3HECHMsI, PU3HAKN BHIBETPUBAHUS;

- CJOHUCTOCTb, TPEUIMHOBATOCTb, CTPYKTYpHbIE OCOOEHHOCTH, XapakTep
KOHTaKTOB MEX/y OTACIbHBIMU CJIOSIMU TPYHTOB;

- YCaJ0YHbBIC TPCIIUHBI (BETUYMHY WX PACKPBITHS, TIyOWHY W HaIlpaBiICHUE
pacrnpocTpaHEHus!).

[To MOBEpXHOCTH KOHTAKTOB M CMEIICHHS OJIOKOB HEOOXOAMMO OTMEYaTh
TPAaCKTOPUM M CJIebl HAMNpaBICHUNA MepeMelIeHUus] OJIOKOBBIX JJIEMEHTOB,
MOATBEPKIAIOIIME UX TIPOUCXOXKIEHHUE (3a CUET mpoliecca HAOyXaHUs WM 34 CYET
TEKTOHUYECKHUX MPOIIECCOB).
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[Ipu o0cnenoBaHUU COCTOSIHMS CYIIECTBYIOIIMX 3JaHUA W COOPY>KEHUH,
neOpMUPOBAHHBIX B pe3ylbTaTe HaOyxaHUs TPYHTOB, CIEIyeT COOHpaTh
CBEJICHUS, XapaKTEPU3YIOIIHE:

- HATMYWE W XapakTep nedopmariuii CymecTBYIOMMUX 3JaHUN U COOPYKEHUH,
00yCJIOBJICHHBIX HAOyXaHHWEM | (WJIU) yCaIKON IPYHTOB;

- MEPOIPUATHUS 10 UHKEHEPHOU 3allluTe COOPYKEHHM, peaTu30BaHHbIE MPU
CTPOUTEILCTBE JIJIsl MPEAYNPEKICHUS HAOyXaHus (CUCTEMY U COCTOSIHUE JTUBHEBOM
KaHAJIM3allMi, BOJIOHECYIIUX WHKEHEPHBIX CETeH, SKpaHUpPOBaHUE MOBEPXHOCTHU
TEPPUTOPHH);

- XapakTep © 3HaueHue Jedopmaluii TPYHTOB; 3aBUCUMOCTH OITHUX
nedopMauii OT TUMA CYIIECTBYIOLIUX 3/aHUM, WX STAKHOCTH U HArpy3Kd Ha
(byHIaMEHTBHIL;

- UCTOYHUKHM 3aMayuBaHUs TPyHTA (YHAJICHHOCTb, MPOJOJKUTEIBHOCTh U
pPEXKUM 3aMayrBaHus).

4.3.13 Ilpoxoaka TOpPHBIX BBIPAOOTOK B TOJIIAX HAOYXaroOMIMX TPYHTOB
JO0JKHA 00ecreynBaTh BO3MOXKHOCTH BBISIBJICHHSI U OMHCAHUSA CTPYKTYPHBIX U
TEKCTYPHBIX OCOOEHHOCTEN IPYHTOB B €CTECTBEHHBIX YCIOBUSAX 3aJICTaHMUS.

[Tpox0oaKy MHKEHEPHO-T€0JIOTUYECKUX BBIPAOOTOK CIIEIYET OCYIIECTBISATH C
yuetoM CII 446.1325800.2019 (myskT 5.6). Bei6op Busa, cioco60B, KOHCTPYKIIUA
U TEXHOJOIMH MPOXOJKH HHKEHEPHO-TEOJIOIMUECKUX CKBOXHUH  CIIEIYET
YCTaHABJIMBATh C Y4ETOM 00€CIEUEHNs MAaKCUMAJILHOTO BBIXOJ[a KEPHA U C YUETOM
BO3MO>KHOCTH BBIIIOJIHEHUS B T€X )K€ CKBa)KMHAX IMOJIEBBIX MCCIIEA0BAaHUN TPYHTOB
U MH)KEHEPHO-Te0(U3NUECKUX HCCIEA0BaHUM.

VYcranaBnuBaemble B IporpamMme  crnocoObl  OypeHHsl  HMHYKEHEpHO-
re0JIOTMYECKUX CKBAXXUH JOJDKHBI 00€CIeurnBaTh TOYHOCTh ONMPEAETICHHUS TPaHULL
MEXIY JINTOJIOTMYECKUMHU PA3HOCTSIMU TPyHTOB He Oosiee 0,25 M, BO3MOXKHOCTb
M3Y4YEeHUS! €CTECTBEHHOI'O COCTaBa, COCTOSIHUS U CBOMCTB I'PYHTOB, HX TEKCTYPHBIX
U CTPYKTYpHBIX O0coOeHHOcTel. PekomeHnnyeTcsi o0ecrneunBaTh BbIXOJI KEpHA HE
menee 85 % — 90 %.

JUis  neTanbHOrO H3Y4YeHHsl CTPOEHHUs TOJIIM HaOyXarolUX TIPYHTOB,
NOBBILIICHHSI KaueCTBa 0TOOpa MOHOJIUTOB M HAJIC)KHOCTH XapaKTEPUCTUK TPYHTOB,
OTpe/eNsieMbIX NpU J1a0OPAaTOPHBIX HCCIEAOBAHUAX, PEKOMEHAYETCS MPOXOJaKa
YacTU FOPHBIX BBIPAOOTOK B BHJIE KaHaB, IIyp(OB WK TyJI0K, & TAKIKE PACUUCTOK
€CTECTBEHHBIX OOHaXEHHUHM U TEXHOT€HHBIX BHIEMOK.

NHXeHepHO-Te0JOTHYECKHE BBIPAOOTKU CIEAYeT NPOXOAUTh Ha TMOJHYIO
MOIIHOCTh Ha0yXaroUIMX I'PYHTOB WM 1O TIIyOWHBI, TIe MX Haiuuue He Oyner
OKa3bIBaTh BIMSHUS HA YCTOMUYUBOCTH MMPOCKTUPYEMBIX 3TaHUN U COOPY KCHHIA.

bypenue cnegyer compoBOXAAaTh OTOOPOM MOHOJHUTOB C IOMOIIBIO
I'PYHTOHOCOB B cooTBeTCTBUU ¢ TpeboBanusimu ['OCT 12071.

[Ipu onucanum kepHa oco0O€ BHUMAaHUE CIEAYET YJIENsATh CTPYKType U
TEKCTYpE TPYHTOB: CIIOUCTOCTH, TPEIIMHOBATOCTH, ArPErMPOBAHHOCTH U TIP.

OTOOp MOHOJIUTOB TPYHTOB M3 CKBOXHH PEKOMEHAYETCA OCYIIECTBISThH
00ypHUBaIOIIUM CIOCOOOM C MPEABAPUTENBHOMN 3aUHCTKON 320051 CKBAKHHBI.
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KonudectBo oTOMpaeMbIX 0O0pa3LoB TPYHTOB CJEAYyET YCTAaHABIMBATH B
COOTBETCTBHHM CO CXE€MOH OMpoOOBaHUSI TPYHTOB, OOOCHOBAHHOW B MpoOrpamme
pabort (CIT 446.1325800.2019, nyskT 5.6.4), ¢ yaerom tpedboBanuii [OCT 20522,
Jlnst 3TOrO0 Ha 3Tare MojeBbIX padOT HEOOXOAUMO BBIIOIHATH MPEABAPUTEIBHOE
VMH)XCHEPHO-T€0JIOTMUECKOe pPa3/ielieHUe TPyHTOBOIO MacCHMBa Ha HMH)KEHEPHO-
re0JOrMYeCKUe DJIEMEHThl. MOHOJIUTHI Uid  J1a0OpaTOPHBIX HCCIEA0BaHUN
HEOOXOJUMO OTOMpAaTh U3 KAXKIOTO MPEIBAPUTEIBHO BBIIECICHHOIO MHKEHEPHO-
re0JIOrMYecKoro sjaeMeHTa. Pasmepbl OoTOMpaeMbIX MOHOJIUTOB JIOJKHBI OBITh
JOCTaTOYHBIMH JIJIs1 JTaDOPATOPHOTO OIpPENETICHHSI XapaKTEpUCTUK HAOyXaHUS U
ycaaku rpyHTa B cootBercTBHM ¢ [[OCT 12248.

4.3.14 VmxeHepHO-TeOQU3NYECKUE  HUCCICIOBAHMUS  BBIMOIHSAIOT IS
BBISIBJICHUSI W TIPOCIICKUBAHUS HM3MEHUYMBOCTH CTPOCHHMSI MAaCCHBOB TPYHTOB,
00yCIOBJIICHHON HEOHOPOAHOCTHIO MX COCTaBa, COCTOSIHHSI, CBOMCTB, MOIIIHOCTH U
yCIOBUIM  3ajeraHusi, a Takke JUid  ONpEAeNIeHUs  MpeIBapUTEIbHBIX
THIPOTEOIOTHIECKUX XapaKTEPUCTHK.

HmxenepHo-reopu3ndecKue NCCie0BaHmsl, PEKOMEHTyeMbI€ K TPUMEHEHHIO
JUTSL M3y4YEHUS TOJII HaOyXaloluX TPYHTOB M MPOUCXOASIIMX B HUX MPOIECCOB,
BKJIFOYAIOT PA3JIMYHBIE BUJbI AJIEKTPOPA3BEIKH.

CocTaB reo(r3nUECKUX HCCIEIOBaHUM, 00beMbl paboT (CeThb, KOJIUYECTBO
TOYEK), TUI U pa3Mepbl NPUMEHSEMBIX YCTAaHOBOK CJIEyeT YCTaHaBIMBAaTh B
nporpaMMe MCXOJs U3 JETANbHOCTH M3YyYEHUs HWH)KEHEPHO-TE€OJOTUYECKUX
YCIIOBUH, 3Tana BHIIOJHEHUS] MH)XEHEPHO-T€OJOrHYeCcKuX paboT, ocoOeHHOCTEN
I€0RJIEKTPUYECKOTO pa3pesa.

DneKTpopa3BeOYHbIe METOMBI CJEIyeT MPUMEHSTh IS BBISIBICHHUS W
OKOHTYpWBaHHUsI YYaCTKOB YT€UeK BOJbI M3 TMOJI3EMHBIX KOMMYHUKALUWA TPH
pacmooKeHNH O0BEKTa CTPOUTEIHCTBA HA 3aCTPOCHHOW TEPPUTOPUM WU B
HETMIOCPEICTBEHHOM OIM30CTH OT Hee.

Ha y4acTkax OMBITHBIX KOTJIOBAaHOB C 3aMauyMBaHHUEM HaOyXalolX TPYHTOB U
MYHKTaX WCHBITAHUH TPYHTOB INTAMIaMH C JIJUTEIbHBIM 3aMadyWBaHUEM JIJIst
OIpeseNieH!s] KOHTypa 3aMauyMBaHMs MO IUIOMIAJM W MO TIIyOMHE, a Takke s
OLIEHKH XapakTepa €ro U3MEHEHUs BO BpEMEHU PEKOMEHYETCsl IPUMEHSTh METOA
BEPTUKAJIBHOIO 3JIEKTPUUECKOTO 30HJUPOBAaHUS C OXBAaTOM IIpUJIErarolei
TEPPUTOPUU Ha PpACCTOSHHE HE MEHee [BYKPaTHOrO 3HAY€HUs MOIIHOCTU
HaOyxaromen TOJNIIM WM, P MOIIHOCTH HaOyXaromiel TOJIIM MpEeBbIIIAIoIIeH
ryOuHYy CKUMAEeMOW TOJIIIM, HE MEHEe JBYKPATHOTO 3HAYEHMsI MPEAnoiaracMon
rJTyOWHBI C)KUMAEMOM TOJIIIH.

4.3.15 TloneBble Uccie0BaHus TPYHTOB CIIEyEeT MPOBOAUTH B COOTBETCTBUU
c TpeboBanusiMu CII 446.1325800.2019 (myskr 5.8) aus:

- OMpeneieHHs] ToKa3aTeNel COCTOSHHUSA, MPOYHOCTHBIX, AehOpPMAIlMOHHBIX
XapaKTepUCTHK MacCHMBa HAOyXaloluX TPYHTOB B OCHOBAaHUSAX 3JaHUN U
COOPYKECHUH;

- YTOYHEHHS TPOYHOCTHBIX H  AePOPMAIIMOHHBIX  XapaKTEPUCTHUK
HaOyXarolUX TPYHTOB, MOTYYEHHBIX MPH JJAOOPATOPHBIX UCIIBITAHUSIX;
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- YTOYHEHHUS TPOCTPAHCTBEHHOTO TMOJOXEHHUS TPaHUI] HHKCHEPHO-
TEOJIOTHYECKUX 3JIEMEHTOB B TEOJOTMYECKOM pa3pe3e, B TOM YHUCIE s
OTpeeNICHUS HIKHEH TpaHMIIbl TOIIINA Ha0yXarouX TPYHTOB.

Br160p METO/I0B MOJIEBBIX UCCIIEOBAHH TPYHTOB CJIEAYEeT OCYIIECTBIISTH B
3aBHCHUMOCTH OT PEIIAEMBIX 3a/lay, COCTaBa, CTPOCHUS U COCTOSHUS M3y4aeMbIX
IPYHTOB, KaT€rOpuM CJIOKHOCTM U CTEHEHH W3YYEHHOCTH HMH)KEHEPHO-
re0JOrMYECKUX YCIOBUM, TJIyOMHBI 3aJI0KEHHS W THUIOB NPOEKTUPYEMBIX
(yHIaMEHTOB, YPOBHSI OTBETCTBEHHOCTH 3/1aHUN U COOPY>KEHHUI B COOTBETCTBUU C
CII 446.1325800.2019 (npunoxxenue E).

PexoMeHnayeTcst UCIoIb30BaTh CIEIYIOIINE MOJIEBbIE METO/IbI UCCIIEIOBAaHUM
CBOMCTB IPYHTOB: CTAaTHUECKOE 30HANPOBAHHE, 3aMaYUBAHNE TPYHTOB B OMBITHBIX
KOTJIOBaHaX, IITAMIIOBBIC MCTBITAHUS, METOJ Cpe3a LETUKOB TPYHTa, UCIBITAHUS
TPYHTOB TAJIOHHBIMU U HATYPHBIMHU CBAsIMHU.

4.3.15.1 Craruueckoe 30HAUPOBAHUE TPYHTOB MPUMEHSIOT JJISl PACUJICHEHHS
TONMIIM HaOyXaloluX TPYHTOB Ha OTAETbHBIC CJIOW, XapaKTepHU3YIOIIUEeCs
pa3IMYHBIMH MPOYHOCTHIO U TUNIOTHOCTHIO, IJISl PEABAPUTEIHHON OLIEHKH (PU3HKO-
MEXaHUYECKUX CBOWCTB TrpyHTOB B coorBercTBuu ¢ CII 446.1325800.2019
(mpunoxenue XX), a Takke AN BBIABICHUS NPOCTPAHCTBEHHOW H3MEHUYMBOCTH
CBOMCTB Ha0yXaloUIMX I'PyHTOB.

4.3.15.2 3amauuBaHue TOJII HAOyXarOIUX IPYHTOB B OINBITHBIX KOTJIOBaHAaX
IPOBOJST IPU HEOOXOIMMOCTH YTOUHEHUS 3HAUEHUSI OTHOCUTEIBHOM JiehopMaliun
HaOyXaHUsI IPU Pa3IMYHBIX 1aBJIECHUSIX, IOJyUYEHHOTO JAOOPaTOPHBIMU METOAAMH.

OmnbITHBIE KOTJIOBaHbI, B KOTOPBIX IpeIyCcMAaTpUBaeTCs UIMTEIbHOE (B
TeYeHHe 2—3 MecsIeB) 3aMadyiBaHUe TPYHTOB, CIIEyeT COOPYX aTh C pa3MepaMu
CTOpPOH HE MeHee 8 X 8 M, C yCTPOICTBOM TNIyOMHHBIX U MOBEPXHOCTHBIX MapoOK U
JIPESHUPYIONINX CKBAKHH.

['myOuHHBIE MapKu cleAyeT 3aKiIaabIBaTh B IEHTpe KoTiaoBaHa uepe3 1,0-1,5
M TI0 TiyOuHe, Ha TIyOMHY 10 5—8 M, MOBEPXHOCTHBIE — IO JABYM B3aMMHO
MEPIICHINKYIAPHBIM TOTIEPEYHUKAM, Yepe3 1—2 M B KOTJIOBaHE M Ha PacCTOSHUU
1o 10—-15 m 3a ero npeaenamu.

Jlis yMEHbIIEHHUS BPEMEHU 3aMayMBaHUS MacCUBa I'pyHTa PEKOMEHAYEeTCs
yCTpauBaTh JAPEHUPYIOUINE CKBAXMHBI TITyOMHOW 10 5—6 M, C 3allOJIHEHUEM HX
1eOHEM WM KPYTTHBIM TIECKOM.

B mpouecce OMBITHOrO 3aMadyuMBaHus cleAyeT (PUKCUPOBATH KOJIUYECTBO
3aJIMBAE€MOM BOJBI U TIOBEM IITYOMHHBIX U MOBEPXHOCTHBIX MAapOK BO BPEMEHH T10
pe3yabTaTaM MX HUBEJIMPOBKHU, KOTOPYIO CJIEAyeT MPOBOIUTH: B TEUEHHUE MEPBOU
HEJIEIM — €KEJTHEBHO, B TOCIEAYIONIME JIBE HEIENM — JBa pa3a B HENENI0, B
JaNbHEUIIEM — OJWH Pa3 B HEACNIO J0 JOCTIDKEHHUS YCIOBHOM CTaOMIM3aluu
npoiiecca HabyXxaHusl.

[Ipu 3amaumBaHuk HAOyXawIIUX TPYHTOB  OMPEHCISIOT  TPAHUIIBI
3aMayuBaHUsl TPYHTA B IUTAHE U MO TIIyOWHE, OICHWBAIOT AWHAMHKY IpoIlecca
HaOyXaHHs TPYHTOB B OTIBITHOM KOTJIOBaHE.
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Kputepuem 3aBepmieHus mporiecca HaOyXaHHWs TPYHTOB B  OIBITHOM
KOTJIOBAaHE CIIEYET CYUTATh CKOPOCTh HaOyxaHus rpyHToB Menee 0,001 cm/cyT.

[locne 3aBepumieHust 3aMayuMBaHUs TPYHTOB  CIEAYET  ONpPENEIAThH
MPOJIOJDKATEILHOCTh TPOSIBIICHUST HaOyXaHWs, CYT, W CKOPOCTh €€ pa3BUTHS,
CM/CYT.

WcnbiTanuss 1o 3aMayuBaHUIO TOJI HaOyXaroUMX TPYHTOB B OIBITHBIX
KOTJIOBaHaX BBIMOJHSIOT MO JIOMOJHUTEIBHO pa3pabOTaHHOW IMporpamme ¢
NPUBJICYCHUEM  OpPraHW3allid,  BBIMOJHSIONIEH  TMOATOTOBKY  MPOEKTHOM
JIOKyMEHTAIlUu OO0BEKTa KalUTAJIbHOIO CTPOUTENbCTBA, a MPU 3HAYUTEIHHOU
HEOJHOPOJHOCTH TOJI HAOyXaroumx TPyHTOB — MOpOoGUIBLHON Hay4dHO-
MCCIIE0BATEIbCKOM OpraHu3aluu.

ONBITHBIM 3aMayMBAaHUEM JHA KOTJIOBaHA MOXHO JIOCTOBEPHO OMPEIECIIUTH
HUKHIOIO TPaHUILy 30HBI HaOyXaHWS TPYHTA, a ITAMIIOBHIMH HCTIBITAHUSIMH —
BEJIMYMHY MTOABbEMA OMBITHOTO IITaMIIa MO paCU€THOU HArpy3Kou.

4.3.15.3 Hcnbitanuss HaOyXaroMMX TPYHTOB INTAMIIAMU BBITOJIHSIOT B
CKBaXXMHAX, IIypdax W OMNBITHBIX KOTJIOBaHAaX JJid OMNpEICICHUS] 3HAYCHUUN
OTHOCUTENbHOU fedopmaruu HaObyxaHus (IpU Pa3IUYHBIX JABICHUIX) U MOIYJIEH
nedopmalii TPYHTOB TMpPU TPUPOAHOW BIAKHOCTU U B BOJOHACHIIIEHHOM
COCTOSIHUH (B PE3YJITATE ONBITHOTO 3aMaYMBaHUs TPYHTOB).

4.3.15.4 VcnibiTanusi TPYHTOB 3TAJOHHBIMUA M HAaTYPHBIMHU CBasiIMU B pailoHax
pacmpocTpaHeHuss HaOyXalolIMX TPYHTOB BBINOJHSIIOT C 3aMaylMBaHUEM B
cootBeTcTBUM ¢ TpeboBaHusiMu ['OCT 5686 wiu 1o crnenuanbHO pa3paboTaHHON
METO/MKE, 000CHOBAaHHOM B MPOTpaMME.

4.3.16 I'uaporeosiorniyecKiue UCCISIOBAHUS TIPU WHKEHEPHO-TEOTOTHISCKHIX
W3BICKAHMAX CIIEAYeT BBITOMHATH B cOOTBeTCTBUU ¢ CII 446.1325800.2019 (mryHKT
5.9), Mg u3ydyeHHs YCIOBUM 3ajieTaHus, CTPOCHHMS M MOIIHOCTH BOJOHOCHBIX
TOPU30HTOB, XUMUYECKOT'O COCTaBa MOJA3EMHBIX BOJI.

B pailionax pacmpocTpaHeHuss HaOyXaroluX TPYHTOB THAPOTr€OJIOrHMYECKUE
UCCIICJIOBAHUSI  BBIMOJHSIOT  JUISl  ONpEJEeJeHUs B  TOJEBBIX  YCIOBHUSAX
BOJIOTIPOHUIIAEMOCTH Ha0yXalIIUX TPYHTOB B 30HE aj’paluu B  IEJIX
YCTAaHOBJICHHS] WX (QWIBTPAIMOHHBIX CBOMCTB B cooTBerctBuM ¢  CII
446.1325800.2019 (moamyHKT 5.9.6).

4.3.16.1 OnbITHO-PUIBTPAIUOHHBIE PAOOTHI CIEAYeT OCYHIECTBIATh B
cootBercTBUM ¢ ['OCT 23278 mMeTomoM HanuBa BOJbI B mIypd (C IBYXKOJIBIIEBHIM
UHOUIBTPOMETPOM) HA HEOONBIIUX TIIyOMHAX (10 5—6 M) WM HAJIMBOM BOJBI B
CKBa)XHUHBI (Ha OOJBIINUX TITyOWHAX).

4.3.16.2 I'uiporeosIorHuecKue UCCaeA0BaHUS MOTYT BBITIOJIHITLCS B COCTaBe
JIOKQJIbHOTO MOHUTOPUHIa KOMIOHEHTOB T'€OJIOTHYECKOW Cpeabl ISl U3Y4YEHUS
peXrMa MOJ3eMHBIX BOJI B COOTBETCTBUU C TPEOOBAHUSMHU I10 €rO MPOBEJCHUIO B
OOBIYHBIX YCIIOBUSIX, C YYETOM HEOOXOIMMOCTH pPa3MEIICHUS HaOI0AaTeIbHBIX
MYHKTOB HAa y4YacTKax CYIIECTBYIOIIUX TEXHOTC€HHBIX MCTOYHHUKOB 3aMayWBaHUS
rpyHTOB (BOJM3HM BOJOHECYIIMX KOMMYHHKAIMHA, MPOESKTHPYEMBIX 3MaHUN U
COOPY)KEHHH ¢ MOKPBIM TEXHOJOTHYECKUM IPOILIECCOM).
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4.3.17 JlabGopaTopHblE WCCIECIOBAHUS CBOWCTB TPYHTOB, OIPEICIICHUE
XUMHYECKOTO COCTaBa TOJ3EMHBIX BOJ W (WMJIM) BOTHBIX BBHITSDKEK H3 TPYHTOB
ocymecTBisitorest B coorBeTcTBUM ¢ CIT 446.1325800.2019 (mynkT 5.10).

JlaGopaTopHble HCCIEIOBaHUs CBONCTB HAOyXaroIIUX TPYHTOB BBHITOJTHSIOT
JUIsl YCTAHOBJICHUS (PU3NYECKUX W MEXAHWYECKUX XapaKTEPUCTUK TPYHTOB, IS
BBIJICJICHUSI KJIACCOB, TPYMI, MOJATPYII, THUIIOB, BHJIOB U Pa3HOBUIAHOCTEH B
coorBerctBuM ¢ ['OCT 25100, ompeneneHuss MX HOPMATUBHBIX U PaCUETHBIX
xapaktepuctuk B cootBerctBuM ¢ ['OCT 20522, ycraHOBieHUS CTENEHU
OJTHOPOJHOCTH (BBIJIEPKAHHOCTH) TPYHTOB IO IUIOMIAJAM U TIIyOMHE, MPOTrHO3a
U3MEHEHHUS! COCTOSIHUS M CBOWCTB TPYHTOB B TMPOIECCE CTPOUTENBCTBA U
AKCIUTyaTari O0BEKTOB.

JlaGopaTopHble HCCIIEJOBAaHUS XUMHUYECKOTO COCTaBa IOJ3EMHBIX BOJ, a
TaK)K€ BOJHBIX BBITSKEK M3 TIMHUCTBIX T'PYHTOB HEOOXOAMMO BBINOJHATH IS
ONMpENENCHUs] CTENEHU arpecCUBHOTO  BO3JEHCTBUS HMX Ha  MaTepUaIb
KOHCTPYKIMH, HAXOASIIUXCA B 30HE B3aUMOJECHCTBUA C TOJ3EMHBIMH BOJAMH,
OLICHKH BJIMSHUS MOA3EMHBIX BOJ HA pa3BUTHE IIpoliecca HaOyXaHus TPYHTOB.

4.3.17.1 Ilpm naGopaTOpPHBIX HCCIEIOBAHMUIX HAOYyXaloNMMX TPyHTOB
OIPEIEIISIOT:

- MUHEpaJbHBIA (BKJIIOYAas MHUKPOCTPYKTYpPY), TI'paHyJIOMETPUUYECKUI,
MHUKpOArperaTHbli M XHUMHUYECKHIl COCTaB TIpyHTa (B TOM YHCIE EMKOCTb
NOTJIOUIEHUSIT UM COCTaB OOMEHHBIX KaTHOHOB TPYHTOB), XMMHUYECKHUH COCTaB
IIOJI3€MHBIX BOJ| WJIM B3aUMOJECHCTBYIOIIETO C TPYHTOM PacTBOpa IPU HAIIUYUY,;

- u3nyecKue CBOICTBAa TPYHTOB (IIPUPOIHOM BIAKHOCTH, MJIOTHOCTH, TPAHHULL
TEKYUYECTH U paCKaTbIBAHMUS);

- MEXaHUYECKHE CBOWCTBA IPYHTOB (A€(OPMALIMOHHBIE U POYHOCTHBIE);

- cnenuduueckue cBoiicTBa (cBoOOAHOE HaOyxaHue, HaOyxaHUE TOJ
Harpy3Kkoil, JaBieHHEe HaOyXaHHs, BIAXHOCTb TIpyHTa mocie HaOyxaHus,
OTHOCHUTEIILHYIO YCaJIKy, BIQKHOCTh Ha MPEIeie YCATKN).

Buner u o0beM 1a00paTOpHBIX ONPENEIEHUI CcOCTaBa M XapaKTEPUCTHK
CBOMCTB TPYHTOB MpPH HHXKEHEPHO-TEOJOTMUECKUX H3BICKAHUAX HaOyXarommx
rpyHTOB onpenensitores B coorBercTBun ¢ CI1446.1325800.2019 (mpunoxxenue JI),
C YYETOM 3Tara U3bICKaHWM, HA3HAYCHUS IPOCKTUPYEMBIX 3[JTaHUN U COOPYKECHUH,
IIPOEKTHBIX HAarpy30K Ha TPYHTOBOE OCHOBAHHME, METOJOB pacyeTa OCHOBAaHUMI
31aHUHN U COOPYKEHUHU.

CocraB nokazaresnei pu CTaHJIaPTHOM U IMOJTHOM XMMHYECKOM aHAIU3€ BOJIbI
WIM B3aHMOJEHCTBYIOLIETO C TPYHTOM pacTBOpa CIEIyeT YCTaHaBIMBAaTh B
cootBercTBUM ¢ CII 446.1325800.2019 (mpunoxenue M).

4.3.17.2 J1ns HaOyxarolux rpyHTOB ONPEIETSIOT:

- crneud@uueckue XapakTepUCTUKH HaOyxawmux TrpyHToB (4.3.9) B
cootBeTcTBUM ¢ ['OCT 12248;

- TpaHyJOMETPUYECKUH COCTaB IO CXEeMaM TpPaHyJIOMETPUYECKOTO U
MHUKpoarperaTHoro anainusa B coorBerctBuu ¢ I'OCT 12536;
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- Cofiep)KaHUe JIETKOPACTBOPUMBIX COJICH IO pe3yibTaTaM BOJHBIX BBITSIKEK
13 rpyHTOB B cooTBeTCTBUU ¢ ['OCT 26423;

- COJIEp’)KaHUE OPTaHUYECKOTO BemecTBa (B OCOOCHHOCTH — JIJIsi TOPU30HTOB
norpe0eHHbIx Mo4B) B coorBeTcTBUU ¢ ['OCT 23740;

- HaJM4Me CpPEeIHEPACTBOPUMBIX cojied (rumca) 1Mo  pesyibTaTam
COJISTHOKHUCIIBIX BBITSDKEK B cOOoTBETCTBUU ¢ ['OCT 26423.

4.3.17.3 TlpenBapuTenbHYI0 OIIGHKY HOPMATHBHBIX 3HAUYCHHN BEIMYUHBI
CBOOOJHOr0  HalOyxaHusd  HaOyXawIMX TPyHTOB  (TJIaBHBIM  00pa3om
MOHTMOPUJUIOHUTOBBIX M MaJILITOPCKUTOBBIX TJMH, B MEHbILIEH CTENEHU —
TUAPOCIIONUCTBIX W KAOJMHUTOBBIX TJIMH) TNPU HWHKEHEPHO-TEOJOTUYECKHUX
U3BICKAHUSAX JUISI  COOPY)KCHHH TOBBIIIIEHHOTO W HOPMAJBHOTO ypPOBHEH
OTBETCTBEHHOCTH, a TaK)K€ OKOHYATCIbHYI0O WX OIEHKY [JI1 COOPYKCHHM
MOHIKCHHOTO YPOBHSI OTBETCTBCHHOCTH JIOMYCKAETCS BBIMOJHATH TI0 WX
(bU3MYECKUM XapaKTEPUCTHKaAM B COOTBETCTBUU ¢ TaOnuied A.l, a BeIuyuHy
JaBJIeHUS HaOyxXaHUs — 1o Tabnmie A.2.

4.3.17.4 Tlpu WHXKEHEPHO-TEOJIOTHUYCCKUX W3BICKAHUAX IO CBaiHBIC
GbyHIaMEHTBHI C OIMPAHUEM CBall Ha HEHAOYyXaoIUe IPYHTHI (CBau-CTOMKM) U MIPU
COOTBETCTBYIOIIEM YKa3aHUW B 3aJlaHUM  JIOMYCKAeTCS HE  OMNPEICsTh
NIePEYHCIICHHBIC CrielM(PUUSCKUE XapaKTePUCTUKN HaOyxarommx rpyHToB (4.3.9).

4.3.17.5 [edopmaliioHHbIE U TTPOYHOCTHBIC XapaKTEPUCTUKH HAOYXAIOIIMX
ITPYHTOB B Ja0OpPaTOPHBIX YCJIOBHUSX (METOJlaMU OJHOIUIOCKOCTHOTO Cpe3a U
TPEXOCHOTO CXKATHUSA) CIEIYET OMPEACIATD JAJII TPYHTOB MPUPOJIHOM BIAKHOCTH U B
BOJIOHACBHIIIIEHHOM COCTOSTHUU TIOCIIe HAa0yXaHUS.

[Ipu WCKTIOYEHUW 3aMayuBaHUS W HAOyXaHWs TOJIIM TPYHTOB B IPOIECCE
CTPOUTEILCTBA M AKCIUTyaTaIluH 3aHUI U COOPYKSHUH CIeTyeT MPUMEHSITh METO/
KOHCOJIMIUPOBAHHOTO MEJICHHOTO cpe3a o0pasloB TPYHTOB TPH TMPUPOTHOMN
BJIQYKHOCTH TIOCJIE TPEIBAPUTEIHHOTO YIUIOTHEHHUS 3aJlaHHBIMU BEPTHUKAILHBIMHU
TaBJIeHUSAMH (OTpEeeIeHNe MaKCUMAbHBIX 3HAYCHHWH ITOKa3aTeled MPOYHOCTH
npu HamOoJsiee OJAroNpHUATHBIX YCIOBUAX). IIpy BO3MOXXHOCTH 3aMadWBaHUS
TOJIIIM HAOyXaroumx TPYHTOB CIEAyeT MPUMEHSTh METOJ] KOHCOJIUIMPOBAHHOTO
MEJICHHOTO cpe3a oO0paslloB TPYHTOB MPHU TOJHOM BOJIOHACHIIIEHUH TOCIIE
MpeIBapUTENLHOTO HaOyXaHUsT TpU  3aJaHHOM BEPTUKAIHHOM  JaBJICHUU
(ompenenieHre  MAaKCUMAJIbHBIX  3HAUYEHUNM  TPOYHOCTHBIX  XapaKTEPUCTHUK
BOJIOHACHITIICHHBIX TPYHTOB ITOCJIE 3aBEPIIICHUST HAOyXaHUs).

[IpouHOCTHBIE XapaKTEPUCTUKU TPYHTOB B MPOIIECCE UX HAOYyXaHUSI CIEAyeT
OTIpPEIENISITh METOJOM HEKOHCOJIUIUPOBAHHOTO OBICTPOrO Cpe3a Ha o0pasiax
I'PYHTOB, TIPUBEACHHBIX B BOJOHACHIIICHHOE COCTOSHHUE 0€3 MpeIBapUTEIHLHOTO
VIUIOTHEHUs (MUHUMAJbHBIC 3HAYCHHS TPOYHOCTHBIX XapaKTEPUCTHUK TPH
BOJIOHACHIIIICHUY B HAUMEHEe OJIArOMPUATHBIX YCIOBHSIX).

Onpenenenue  aedOpMaIMOHHBIX, IPOYHOCTHBIX U  CHEHU(PUUECKUX
XapaKTEPUCTHK HAaOyXaroIIMX TPYHTOB MOJKET BBIMTOJHITHCS B 3aBHCHMOCTH OT
TpeOyeMBIX I TPOSKTHPOBAHUS TTapaMETPOB B 30HE HAOYXaHUS 1O CIICTYIOIITIM
cXemawm:
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- HCTIBITaHKE 00Pa30B MPUPOTHOTO CIOKEHUS U BIAXKHOCTH;

- HCOBITaHUS OO0pa3lloB, BOJOHACHIIICHHBIX B YCJIOBHSX CBOOOIHOTO
HaOyXaHUS;

- HWCTBITaHUS 0O0pasloB, YIUIOTHEHHBIX MO 3aJaHHBIMHA Harpy3kamu |
BOJIOHACBHIIIIEHHBIX 101 STUMU Harpy3Kamu;

- HUCIBITaHUS 00pa3loB HApYIIEHHOW CTPYKTYPhl W BOJOHACHIINICHHBIX B
YCIIOBUSIX CBOOOIHOTO HAOyXaHUs WUJTU TI0]T 33JIaHHBIMU Harpy3Kamu;

- UCTIBITaHUS 00pa3OoB Mocie HA0yXaHUs B 3aIaHHBIX YCIOBUAX MPU 0COOOM
XapaKTepe BO3JACUCTBUU.

4.3.17.6 Ilpu BBINOTHEHUH HWHKCHEPHO-TCOJOTHUECKUX W3BICKAHUM IS
MPOCKTUPOBAHUSI  OOBEKTOB  TOBBIINICHHOTO ¥ HOPMAaJbHOTO  ypOBHEHU
OTBETCTBEHHOCTH B  paiioHaX paclpoCTpaHEHHUs HAOyXamoIIUX TPYHTOB
JIOTIOIHUTEIBHO ~ OMPEACNAIOT WX PEOJIOTHYECKHWE CBOMCTBA  (IOJI3Y4eCTbh,
pellakcalyio HampsHKeHWH, UIMTENbHYI0 MPOYHOCTH) B YCIOBHUSX, MPEAETHHO
ONMU3KHUX K yCIOBUSM HUX paOOTHI B OCHOBAaHHWH WM B TEJIE COOPYKEHUS, C YIETOM
BIUSIOIINX HA HUX MHOTOUYHCIICHHBIX (haKTOPOB.

CxeMy WHCHOBITAaHUS TPYHTOB I OINPEACICHUS PEOJOTUYECKUX CBOWMCTB
ONpENENsA0T B CHELHMAIBHO pa3pabdOTAHHONM METOAMKE, OOOCHOBaHHOW B
porpamMme.

4.3.18 NHKeHepHO-TeOJOTUYECKYIO CheMKY NMPOBOAAT B cooTBeTcTBUU ¢ CII
446.1325800.2019 (mynkT 5.14), mis W3ydeHUS WHKCHEPHO-TCOJOTHUCCKUX
YCIIOBUM TEPPUTOPUH, B TOM YHCJIE YCJIOBHM paCHpOCTpaHEHUS W CBOMCTB
Ha0yXaloIuX TPYHTOB.

Heo0xoauMoCTh BBITTOTHEHUS OTICIBHBIX BUOB WHKCHEPHO-TCOJOTHUECKIX
paboTr w wuccienoBaHuil, ykazamHeix B 4.3.11-4.3.17, mnpm uHXKEHEpHO-
re0JIOTMYECKON CHhEMKE B pailoHaX pacmpoCcTpaHeHHUs HaOyXarolMX TPYHTOB,
YCIOBHUSI UX KOMIUIEKCUPOBAHMS, JETANIbHOCTh (Macimrald) HMHKEHEpPHO-
r€0JIOTMYECKON CBhEMKH, TIIyOWHY HCCIECIOBAaHUA CIEIyeT YCTaHaBIMBATh B
nporpaMMe ¢ YYeTOM BHJa TPaJOCTPOUTENHHOW MAEATEIBHOCTH, CIOXHOCTH
WHKCHEPHO-TEOJOTUYECKUX YCIOBHM, YPOBHSI OTBETCTBEHHOCTU MPOEKTUPYEMBIX
3naHuii U coopyxenuid u TpedoBanmii CIT47.13330.2016 (npusnoxenue b).

B mpouiecce cheMKH OnIpEeIeIIsIoT:

- TEHE3UC, JIMTOJIOTUYECKUA M MHHEpAJbHBIM COCTaB, PACIPOCTPAHCHHUE U
yCJIOBHUS 3ajieTaHusi HAaOyXaroluX TPYHTOB, UX MIPHUYPOUCHHOCTH K OINPEICIICHHBIM
reoMopGOJIOTHYECKUM dJIeMEHTaM U (popmaM penbeda;

- MOIITHOCTh HAOYXArOIINX IPYHTOB U €€ H3MEHEHUS T10 TUTOIIAIH;

- OCOOCHHOCTHM  CTPYKTYphl ¥  TEKCTYpbl TPYHTOB  (CJIOUCTOCT,
TPEINHOBATOCTh, ATrPETUPOBAHHOCTH U TIP.);

- MOIITHOCTH 30HBI TPEIIMHOBATOCTH.

[To pesymbraraM CHEMKH COCTaBIISIOT KAapThl WHKEHEPHO-TEOJIOTHYECKOTO
pallOHMpPOBaHHUS W WHXXEHEPHO-TEOJOTHYECKHX YCJIOBHA C OTOOpa)keHHEM
Y4aCTKOB PaclpoCTpaHeHHUs1 HaA0yXalolUX TPYHTOB, C BBIACIIEHUEM TEPPUTOPHU C
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MPENONIOKUTEIBHO PA3NMYHBIMUA TO0 CTENEeHW HaOyXaHHUs pPa3HOBUAHOCTSIMHU
TPYHTOB.

[Ipu cocTaBiaeHMH HMHKEHEPHO-TEOJIOTMYECKUX KapT CIEeAyeT MPUMEHSThH
ycioBHbIE 0003HaueHust B cootBeTcTBUU ¢ ['OCT 21.302.

4319 TIlporHo3 uW3MEHEHHWH  HWHKCHEPHO-TCOJIOTHYECKUX  YCJIOBHUH
TEPPUTOPUM  PACTIPOCTPAHEHUs] HAOyXaroUIMX TPYHTOB pa3padaThiBalOT B
coorBercTBur ¢ CII 446.1325800.2019 (myukTr 5.15) g1 BceX BHIOB
IPagOCTPOUTENBHON JAEATETHLHOCTH.

KauecTBeHHBII MPOrHO3 COCTABISETCA MPU HHKEHEPHO-TEOJOTUUECKHUX
U3BICKAHUSX JUIS TOATOTOBKM JIOKYMEHTOB TEPPUTOPUATIBLHOTO IUIAHUPOBAHUS,
JOKYMEHTAllMM MO IUIAHUPOBKE TEPPUTOPUU M BBIOOPY IUIOHIAJ0K (Tpacc)
CTPOUTENLCTBA (OOOCHOBAHMS MHBECTULMI) Ha MEPBOM ATare HM3bICKAHUU TpH
MOJITOTOBKE MPOEKTHOM TOKYMEHTAIIUH.

KosmuecTBEHHBIN MPOTHO3 BBINOJIHAETCS Ha BTOPOM JTalle U3bICKAaHWUU NPH
MOJIFOTOBKE MPOEKTHON MOKYMEHTAllMM OOBEKTOB KAaUTAILHOTO CTPOUTEIHCTBA,
CTPOUTENICTBE U PEKOHCTPYKIIMM 3JaHUN U COOPYKEHHM.

Pa3paboTky mporuosa HaOyxaHusi TPYHTOB CJIEAYET BBIIIOJHATD B CITyJasiX:

- IOTEHLIMAJILHOTO MOATOIUIEHUS TEPPUTOPHIL;

- UHQWIbTPAIMY OBEPXHOCTHBIX MM IPOMBIIUIEHHBIX BOJ (B OCOOEHHOCTH
— MpU JIOKaJbHOM 3aMayMBaHUM);

- HapylIeHHs NPUPOJHBIX YCIOBUM HCHApeHHUs TpU 3acTpoiike H
ac(pajbTUPOBAHUU TEPPUTOPUU (IKPAHUPOBAHHE MOBEPXHOCTH) M YBEIMYEHUU
BJIQ)KHOCTH TPYHTOB, B TOM YHUCJIE MTPU MOBBIIIEHUU YPOBHSI MOA3EMHBIX BOJI;

- U3MEHEHUSl BOJHO-TEIUIOBOTO PEXHMMa B pE3yNbTaTe BIUSHUS CE30HHBIX
KITUMATHYeCKUX (PaKTOPOB M BO3/ICHCTBHUS TETNIOBBIX HICTOYHHUKOB.

Pesynbpratom mpornosa sBiseTCs] KaUeCTBEHHAs WITH KOJTMYECTBEHHAs OIICHKA
CTETICHH pa3BUTHs Tpolecca HaOyxaHWs; OIICHKAa W3MEHEHHS CBOWCTB
HaOyXaroIUX TPYHTOB MPHU CTPOUTEIHCTBE M IKCILTyaTalluid 0OBEKTOB.

4.3.20 KamepasbHyto 00pabOTKy MOJyYEHHBIX MAaTEpHaliOB MpPU HU3YUCHHUH
HaOyXaroIIUX TPYHTOB HEOOXOJIMMO OCYILECTBISATh B IPOLIECCE MPOU3BOJICTBA
NOJIEBBIX pabOT W TOCHE HUX 3aBEpIICHUs, a TaKKe II0CJI€ BBINOJIHEHUS
nabopatopHbix uccneaoBanuii B coorBerctBun ¢ CII 446.1325800.2019 (myHKT
5.16).

TexHH4eCKU OTYET IO PE3YAbTATAM UHKEHEPHO-T€OJIOTMYECKUX U3bICKAHUI
B pallOHax pacHpoCTpaHEHUs] Ha0yXaloUMX IPYHTOB 0(OPMIISIOT B COOTBETCTBUU
¢ TpeboBanusmu CIT 47.13330.2016 (mynkrsr 6.2.2.3, 6.3.1.5, 6.3.2.5 1 6.3.3.3) B
3aBHCHUMOCTH OT JTarna HWHXEHEPHBIX H3BICKAHWA M JIOMOJHUTEIBHO JIOJDKEH
cojiepKath HHGOPMAIUIO:

- 0 TEHE3HWCe, paCHpOCTPaHEHWH U YCIOBHIX 3aJleTaHusi HaOyXarolux
T'PYHTOB, UX PUYPOUEHHOCTD K OMPEICTICHHBIM T€OMOP(OTOTHIESCKIM JIEMEHTaM
u opmam penbeda;

- MOIIIHOCTH Ha0yXaloUuX IPYHTOB U €€ M3MEHEHHH T10 TUIOIIA]IH;
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- HAJIMYMH BHEIIHUX MPU3HAKOB MPOsBICHH HaOyxaHus (yCaJlKu) TPYHTOB —
MOJINTOHAJIBHOW CETH TPEUIMH Ha MOBEPXHOCTH CTEHOK KOTJIOBAHOB M BBIEMOK,
OJIOKOBBIX OTHEJBHOCTEH B OTKOCAaX M Ha CKJIOHAX, YCAJOYHBIX TPEIIMHAX
(BeNMMYMHAX WX PAaCKpbITHs, TIIAyOMHAX W HANPaBIECHWU pPaCIpPOCTPAHEHUs),
HaIM4YuK cy(PPo3uOHHOTO BEIHOCA TJIMHUCTBIX YAaCTHUIL BOJIU3HU PACKPBITHIX TPEILUH,
BCITYYMBAHUHU JTHA KOTJIOBAHOB;

- MOILTHOCTH 30HBI TPEIIUHOBATOCTH;

- MUHEpaJIbHOM, METPOrpaPpuUIecKoM, rPaHyJIOMETPUYECKOM U XUMUYECKOM
COCTaBe TpyHTa, a TaKkKe O XHMHYECKOM COCTaBe€ M KOHIEHTpaIuu
B3aMMOICHCTBYIOIICH C TPYHTOM BOJIbI (pacTBOpA);

- OCOOEHHOCTAX CTPYKTYphl M TEKCTYypbl TIPYHTOB (CJIOHMCTOCTH,
TPEIIMHOBATOCTH, arPETUPOBAHHOCTH U TIP.);

- XapakTepucTHKax HaOyxalolux TPyHTOB (CBOOOJHOM HaOyXaHUH,
HaOyXaHWW TOJl HArpy3KoW, JaBJICHHM HaOyXaHWs, BIAXHOCTH TPyHTa IOCHE
HaOyXaHUs, OTHOCUTEJIbHOM yCaJKe MO BBICOTE U 00bEMY, BJIAXKHOCTH Ha Ipeese
yCaJK1) U U3MEHEHUSAX 3THX XapaKTEPUCTUK MO IPOCTUPAHUIO U TITyOUHE, a TaKKe
(ecnmm 2TO yKa3aHO B 3aJaHUU) IMIOCIE B3aUMOJICUCTBUSL C TEXHOTCHHBIMHU
pacTBOpamuy;

- 1e(hopMalIMOHHBIX ¥ MPOYHOCTHBIX XapaKTEPUCTUKAX IPYHTOB MPHU MOJIHOM
BOJIOHACBIICHUN U NPUPOJHOMN BIIAXHOCTH (C Y4E€TOM COCTaBa M KOHLEHTpALUU
B3aMMOJEHCTBYIOILIETO PACTBOPA);

- HUIMYUH U XapakTepe Aepopmaluii CylecTBYIOMNX 31aHUN U COOPYKEHHH,
BbI3BaHHBIX Ha0yxaHHeM (yCaJKoi) TPyHTOB B MX OCHOBAHUHU WJIU TEJI€ 3€MJISTHBIX
COOpYKEHUHU;

- BO3MOXKHBIX HM3MEHEHHMSX B PEKHUME INOJ3EMHBIX BOJ B pe3yJbTaTe
CTPOUTEIBHOTO OCBOCHHS TEPPUTOPHM, NPUBOIAIIMX K 3aMAYMBAHHUIO WIIU
OCYULIEHUIO TOJII Ha0yXalIIUX TPYHTOB U MPOSBIECHUIO Aehopmalnii HaOyXaHus
(ycankn).

B oruere Takxke JOJKHBI COAEPKATHCS PEKOMEHAALMM U1l MPUHATHUSA
IPOEKTHBIX pEUIEHUH IIpU CTPOUTENIBCTBE B paliOHaX pacnpoCTpaHEHUs
HaOyXarmolmux TPYHTOB C  y4eTOM  OCOOCHHOCTEH  paclpoCTpaHCHUS,
HEOJTHOPOJIHOCTH CTPOEHUS M CBOMCTB HAOYyXarOIIUX ITPYHTOB.

4.3.21 JlokanbHbIi MOHUTOPUHI KOMIIOHEHTOB T€OJOTHYECKON Cpeabl B
paiioHax pa3BUTHSI TOIIL HA0OYXAIOUINX IPYHTOB OCYILECTBISIETCS AJIs ONPEICIICHUS
JUHAMHMKU ~ Tpolecca HaOyxaHHMsT TPYHTOB, HU3MEHEHHUS  XapaKTEPUCTHK
HaOyXaloIUX TPYHTOB, BBISBICHHUS CBS3M Ipoliecca HaOyXaHUsi TPYHTOB C
Pa3TUYHBIMU PUPOIHBIMU M TEXHOTEHHBIMU (haKTOPAMHU.

CoctaB, METOJIbl U CPOKH BBITIOJHEHHUS JIOKAJIbHOI'O MOHUTOPHUHTA B pailoHax
pacnpocTpaHeHus: HaOyXaroUIMX TPYHTOB CIEIYyeT OOOCHOBBIBATH B IpOrpamMme
WHXEHEPHO-TEOJOTUYECKUX U3bICKAHUM C Yy4YeTOM YpPOBHA OTBETCTBEHHOCTHU
3MaHU M COOPYKEHM M TMpeaycMaTpuBaTh HMX MpPOBEJECHUWE Ha HauOoliee
XapaKTEPHBIX YYACTKAX TEPPUTOPUH CTPOUTENHCTBA.
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JlokasbHBIF MOHUTOPUHT B pallOHaX pacCIpOCTPaHEHUSI HA0yXaIOUINX TPYHTOB
BKJIIOYAET B ce€0s HAONIONCHHMS 3a PEXUMOM IOJ3EMHBIX BOJ, JAMHAMUKON
WU3MEHEHMS BIAKHOCTU HA0YXaroIKUX TPYHTOB U UX Ha0yxaHueM (ycaakom).

HabnroneHust 3a pe:kMMOM IMOA3EMHBIX BOJ BBINOJHSIOT B COOTBETCTBUU C
TpedoBanusimu 4.3.16.2.

Habmroienus 3a TMHAMUKON U3MEHEHMSI BIaKHOCTH Ha0yXarolUX IPYHTOB B
30HE a’pauuu (o TiayOMHE M BO BpPEMEHH) HA XapaKTEpHBIX YydYacTKax
UHOUIBTPAMM  TOBEPXHOCTHBIX  BOJ, BOMM3M  pa3MelieHuss  HauOoiee
OTBETCTBEHHBIX 3/1aHUN U COOPY>KEHUI IMOBBIIIEHHOTO YPOBHSI OTBETCTBEHHOCTH
BBIMOJHAIOT TeOPU3NYECKUMH METOJaMU U OIpPENEICHUEM BIAKHOCTH B
7a00paTOPHBIX YCJIOBHSX MO 00pas3laM TIPyHTOB, OTOMpAaeMbIM B pa3IMUHbIC
CE30HBI I0/1a U3 CIELHAIBHO MPOOYPEHHBIX JIJIS ATUX LEJEeH CKBaXKHH.

Jlnst nonmydyeHust 0ojiee TOYHBIX KOJMYECTBEHHBIX XapaKTEPUCTUK HAOyXaHUs
(ycagku) TpyHTOB HEOOXOJUMO HCIOJIb30BATh TI€OJIE3UYECKUE METOJbI B
COOTBETCTBUH C 4.2 (C IPUMEHEHUEM MOBEPXHOCTHBIX U ITTyOMHHBIX MApOK).

4.4 HVHXEHEePHO-TUAPOMETECOPOJIOTMYECKUE U3BICKAHMS  BBINOJHSIOT B
cootBeTcTBUM ¢ TpeOoBanusmu CIT 47.13330.2016 (pa3gen 7).

4.5 VH)KeHepHO-2KOJOTNYECKUE M3BICKaHUS BBINOJHSAIOT B COOTBETCTBHH C
tpeboBanusamu CI147.13330.2016 (pasaen 8).

5 NHxeHepHble U3BICKAHUS B PailoHaX pacnpocTpaHeHHs HA0yXaroIuX

TPYHTOB I  NOATOTOBKH  JOKYMEHTOB  TePPHUTOPHAJIBHOIO

NJIAHMPOBAHMSA W IOKYMEHTALMH N0 NJIAHUPOBKE TEPPUTOPUH B BBIOOPY

IUIOLIA/IOK (TPAacc) CTPOUTEILCTBA (000CHOBAHMSI MHBECTHLININ)

WHxeHepHble U3BICKAHUS JJI1 TIOJTOTOBKH JIOKYMEHTOB TEPPUTOPUATILHOTO
IJIAaHUPOBAHHUS, TOKYMEHTALUU 10 TUIAHUPOBKE TEPPUTOPHUH U BHIOOPY TIIOIIATIOK
(Tpacc) crtpoutenbcTBa (OOOCHOBAHHUS WHBECTULMH) JOJKHBI O0ECHeYrBaTh
MOJIyYeHHE CBEACHUI O MPUPOJHBIX U TEXHOTCHHBIX YCIOBUAX TEPPUTOPUHU (B TOM
YHUCJIe O paclpOCTPaHEHNUH Ha0yXarolUX TPYHTOB), HEOOXOIUMBIX U IOCTATOYHBIX
JUISL IPUHATUS peuieHni 0 (QYHKIMOHAJIbHOM HAa3HAUYE€HUU TEPPUTOPUH, B IIENIAX
o0ecrieyeHrss UX YCTOMYMBOIO DPAa3BUTHUS, COXpPAHEHHsS OKpY’Karoled cpenpl,
CO3/IaHUsl YCJIOBUHM Il TPUBJICYECHHUS WHBECTUIMH, BBIJCICHUS 3IIEMEHTOB
IUTAHUPOBOYHON CTPYKTYpPBI, YCTAHOBJICHUS TPAHUI] 3€MEJIbHBIX YYaCTKOB U 30H
IUIAHUPYEMOT0  pa3MelnieHuss OoO0BeKTOB  (hefepajbHOro,  PErMOHAIbHOTO,
MYHUIIUIIAJIBHOTO 3HAYEHUS, 3alUThl TEPPUTOPUN OT UpE3BBIUANHBIX CUTYyalUi
IPUPOAHOTO M TEXHOT€HHOI'O XapaKTepa.

Jns pemieHus JaHHBIX 3a7ad  BBINOJHSAIOT HWHKEHEPHO-TEOJE3HMUECKHE,
WHXEHEPHO-T€OJOTUYECKUE, WHKXEHEPHO-THUAPOMETEOPOJIOTMUECKUE u
WHXEHEPHO-IKOJIOTUYECKUE U3bICKAHUSI.

5.1 UnkeHepHO-Teo1e3ndecKre U3bICKAHUS

WNHxeHepHO-Teo1e3UUYeCKUe HU3BbICKaHUS JUIsl TMOATOTOBKUM JTOKYMEHTOB
TEPPUTOPUATBHOTO MIIAHUPOBAHUS, TOKYMEHTAIUMU M0 TJIAHUPOBKE TEPPUTOPUH U
BbIOOPY IUIOMIAJOK (Tpacc) CTPOUTENbCTBA B palOHAX pacHpOCTPaHEHUs
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HaOyXaloIKUX TPYHTOB BBINOJHSIIOT B cooTBeTcTBUM ¢ Tpeboanusimu CII
47.13330.2016 (mymkr 5.2), CIT 317.1325800 (pazmen 6), CIT 438.1325800 u
HACTOAIIETO CBOJA TMpaBWJI B UESIX MOJYYEHHS aKTyaldbHBIX TOmorpadgo-
re0JIC3NYECKUX MaTepuaioB M JAHHBIX (MHXKEHEPHO-TOMOTpapUUEeCKUX IJIaHOB,
WHKXCHEPHBIX IU(PPOBBIX MOJEIE MECTHOCTH, KaTajJoroB KOOPAWMHAT U BBICOT
re0JIe3MUEeCKMX MYHKTOB W JIPYTUX OOBEKTOB MECTHOCTH), OOECreYMBaIOIINX
NOTPEOHOCTH IJIAHUPOBAHUS PA3BUTUS TEPPUTOPUI.

5.2 NH:KeHePHO-Te0JI0TrHYecKe H3bICKAHUS

WNHxkeHepHO-reoJIOTUYeCKHe M3bICKaHMUsI JJig  TMOJATOTOBKH JIOKYMEHTOB
TEPPUTOPUATBHOTO TNIAHUPOBAHUS, TOKYMEHTAIIMH T10 [JIAHUPOBKE TEPPUTOPUHU U
BBIOOPY IUIOMIA/IOK (Tpacc) CTPOUTENbCTBA (0OOCHOBAHMS MHBECTULINI) B pallOHax
pacnpocTpaHeHUsl Ha0yXaroIUX FPYHTOB BBIMOJHSIOT ¢ yueToM TpeboBanuii CII
47.13330.2016 (nmoapasmen 6.2), CIT 446.1325800.2019 (pa3nen 6) u HACTOSIIETO
CBOJA TMpaBWJI [UIsl TOJY4YeHHs MaTepualioB W JaHHBIX 00 WHXKEHEPHO-
TeOJIOTUYECKUX YCIOBUSAX TEPPUTOPHH PACIPOCTPAHEHUS HAOYyXalOUINX TPYHTOB,
HEOOXOJUMBIX ISl yYCTaHOBJCHHS (PYHKIHMOHAIBHBIX 30H, OIMpEICIICHUS
IUTAHUPYEMOTO Pa3MEIICHUsI 00bEKTOB KalUTaJIbHOTO CTPOUTENBCTBA, pa3paboTKu
IpEIBAPUTEIBHBIX CXEM HMH)KEHEPHOM 3allUThl TEPPUTOPUM OT OINACHBIX
re0JOrMYeCKUX U MHKEHEPHO-TE€0JIOTUYECKUX MPOLIECCOB.

521 Ilpu  MHXEHEPHO-TEOJIOTMUECKUX  MU3bICKAaHUSAX B  pailoHax
pacnpocTpaHeHus HaOyXarolMX TPYHTOB JOMOJHUTENbHO K TpeOoBaHusM CII
446.1325800.2019 (paznen 6) cienyeT ycTaHaBIUBATh:

- paclpocTpaHEHHE U YCJIOBUS 3ajieraHus HaOyXamoIlIUX TPYyHTOB, HX
NPUYPOYCHHOCTh K OIpENeJICHHBIM TUIaM penbeda u TreomMopdoIOTHYECKUM
dJIEMEHTaM;

- HAJIMYME NPOSIBIICHUN HA0yXaHus, UX MacIITAOHOCTh (pa3Mepsbl);

- T€0JIOTO-JIUTOJIOTUYECKOE CTPOCHHUE M XapaKTEePHbIE OCOOCHHOCTH TPYHTOB,
CJIararyux HaO0yXxarolryro TOJILY;

- ONBIT CTPOUTENHCTBA M OKCIUTyaTallud CYIIECTBYIOIUX OOBEKTOB Ha
HaOyXaroluX TPyHTAaX.

5.2.2 OcHOBHBIE BUIBI PA0OT W KOMILIEKCHBIX HCCIASIOBAHUM, BXOIAIINX B
COCTaB MH)KEHEPHO-TEOJIOTMYECKUX H3bICKAHUM JUIsi TOJATOTOBKU JOKYMEHTOB
TEPPUTOPUAIBHOTO TUIAHUPOBAHMSI CTPOUTEIBCTBA B pailoHax pacrnpoCTpaHEHUs
HaOyxalomux TpyHTOB, ompenenstorcs Tpedboanmsimu CIT 446.1325800.2019
(mompasaen 6.2) u BBIMOTHSAIOTCS C YIETOM JIOTIOJHUTEIBHBIX TpeOoBaHuii 4.3.

5.2.2.1 Marepuaiibl HH)XEHEPHO-TE€0JIOTMYECKUX U3bICKAaHUM IJIs1 TOATOTOBKU
JIOKYMEHTOB TEPPUTOPUAIBHOTO IJIAHUPOBAHUS B paillOHAX paclpoCTPaHECHUs
HaOyXaroIMX TPYHTOB JIOJDKHBI COAEPKATh JOCTATOYHBIC CBEACHUS IS
COCTaBIICHUSI KapT WHKEHEPHO-TEOJOTUYECKOTO PAHOHUPOBAHUS TEPPUTOPUHU C
OTOOpaXE€HHWEM Y4YaCTKOB PAaCHpOCTpaHECHHs HaOyxarolmux rpyHTOB. MacmtaObl
KapT YCTaHaBIMBAIOTCS 3adaHueM uiu B coorBeTcTBUM ¢ CII 47.13330.2016
(mpunoxenwue b).
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NHXEeHEpHO-TE0JIOTHYECKOE  KapTHUPOBAHUE  HUCCIEAYEeMON  TEpPPUTOPUU
ClIeIyeT OCYIIECTBISTh Ha OCHOBE cOOpa, aHain3a W OOOOIICHHS MaTepHaioB
W3BICKAHUM TPONUIBIX JIET YW WCIOJIb30BAaHUS APYTHX CBEACHUN 00 WH)KCHEPHO-
re0JIOTUYECKUX (B TOM UYHCII€ TUIPOTE€OJIOTUUECKUX) YCIOBUSIX pailoHa, TJIaBHBIM
o0Opazom re0JI0r0-Chb€MOYHBIX, UHKEHEPHO-TEOJOTUYECKUX u
THIPOTEOJIOTHYECKUX ChEMOK PAa3JIMYHOrO HAa3HAYEHUs, HAXOMAIIMXCA B
NudopmanmonHoii cucteme oOecnedeHus] TpaJoCTPOUTEIbHOU AESITEIbHOCTU
(MCOT'l) u DenepanbHO TOCYAApPCTBEHHOM CHCTEME TEPPUTOPUATBEHOTO
wianuposanust (OI'UC TII).

5.2.2.2 KadecTBeHHBIM MPOTHO3 H3MEHEHHH WHXEHEPHO-TEOJOTUUCCKUX
YCJIOBUM JJIsi TIOATOTOBKU JOKYMEHTOB TEPPUTOPUAIBHOTO IUJIAHUPOBAHUS B
palioHax pacnpocTpaHEeHHs HAOyXaloIIMX TPYHTOB CJEAYET OCYIIECTBISATH Ha
OCHOBE 0000IIECHUSI MaTEPUATIOB MHKEHEPHBIX U3bICKAHUMN TTPOIILIBIX JIET C YYETOM
PE3yIbTATOB PEKOTHOCIIMPOBOYHOTO 00CIeI0BaHUS (IIPU €rO BBITIOJIHEHUN).

Pe3ynbraTamu nporHo3a J0JKHbI ObITh:

- KauyeCcTBEHHas OlLIEHKAa CTENEeHU pa3BUTUS IMpolecca HaOyxaHUs
(MHTEHCUBHOCTb Pa3BUTHUS U MACIITAOHOCTh IPOSBIICHHUS);

- OIICHKa M3MEHEHHUs CBONCTB HAOyXarolMX T'PYHTOB MPH CTPOUTEIHCTBE U
AKCILTyaTalii OOBEKTOB.

5.2.2.3 CoctaB u cojepkaHHE€ TEXHUYECKOr0 OT4YeTa IO pe3yjibTaTam
BBITIOJIHEHHBIX ~ WHXEHEPHO-TCOJIOTUYECKUX  M3bICKAHUM I TOJTOTOBKH
JIOKYMEHTOB ~ TEPPUTOPUATILHOTO TUIAHUPOBAHUSL JOJKHBI COOTBETCTBOBATH
tpeboBanusam CIT 47.13330.2016 (myukts! 4.39 u 6.2.1.2).

5.2.3 OcHoOBHBIC BHIIBI padOT M KOMIUIEKCHBIX HCCIICOBAHUMN, BXOISIINX B
COCTaB MH)XEHEPHO-TE€OJIOTUUECKUX U3BICKAHUM sl TOATOTOBKHU JOKYMEHTAIUH 110
MJIAHUPOBKE  TEPPUTOPUU  CTPOUTENLCTBA B  palioHax  pacrpoCTpaHEHUs
HaOyXaromux TPYHTOB, ompenenstorcs TpedoBanusimu CII 446.1325800.2019
(monpazzen 6.3) U BBIMOJHAIOTCA ¢ YYETOM JOMOJHUTENbHBIX TpeOoBaHui 4.3.

B cocraBe WHXKEHEPHBIX W3BICKAHUI MOMKET BBINOJHIATHCS JIOKAJIbHBIN
MOHUTOPUHT  KOMIIOHEHTOB Teojormueckoit cpenbl (4.3.21), ecimu 23TO
MPEAYCMOTPEHO 3aJaHUEM.

5.2.3.1 PekorHociiupoBoyHoe oOcieaoBaHue ©  (WIM) HHKEHEPHO-
T€OJIOTUYECKYI0 ChEMKY CJIENYET BBIMOJHATH MPU HEIOCTATOYHOCTH COOPaHHBIX
MaTepHaNIOB M3bICKAHWW MPONUIBIX JIET, a’pOo- M KOCMHUYECKUX MATEpUaJOB U
JIPYTUX JaHHBIX N1 OOOCHOBAHMS JTOKYMEHTAIIMHU 10 TUIAHUPOBKE TEPPUTOPHH, A
TaKXKe ISl aKTyaJIu3aIliu, JTOTIOJTHEHHS M YTOUHECHUSI COOPAHHBIX MaTEPUAJIOB.

PexornocuupoBouHoe 00CceJOBAHUE BBITIOIHSIOT B COOTBETCTBUU € 4.3.12 Ha
TEPPUTOPHUH TUIOINAIKN CTPOUTEILCTBA U (MJTH) Tpacc JIUHCHHBIX COOPYIKEHUH.

[To Tpaccam JMHENHBIX COOPYKEHUM HAMEYAKOTCS KIFOUEBBIE YYACTKU C
XapaKTePHBIMU WH)KEHEPHO-T€OJIOTUYECKUMHU YCJIOBUSIMU, B TOM YHUCJIE yYaCTKU
pacrnpocTpaHeHust Ha0yXaroluX IPYHTOB, OMTACHBIX T'€0JOTUUECKUX U HHXEHEPHO-
r€0JIOTHYECKUX TPOIIECCOB, YYACTKH TMEPEXOJ0B TPacC JUHEUHBIX COOPYKEHUMH
Yyepe3 eCTECTBEHHbIEC U UCKYCCTBEHHBIE MPETISITCTBHUS.
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5.2.3.2 VHXEeHEepHO-T€0JIOTHYECKYI0 ChEMKY IIIOMIAI0K I TUIAaHUPYEMOTO
pa3MenieHuss OOBEKTOB KaNHUTAJIbHOTO CTPOUTENIbCTBA CIIEAYET BBINOJHATH B
MacmTabax, yKa3aHHBIX B 3aJaHWM, WIA B COOTBETCTBUU C TpeOOBaHUSMU
CIT 47.13330.2016 (mpmnoxxenue b). Jlomyckaercs yBennueHre MaciiTada CbeMKH
IPU CIOKHBIX MHKEHEPHO-TEO0JIOTUYECKUX YCIOBUAX B pallOHAaX pacpOCTPaHEHUS
HaOyXaloIUX TPYHTOB C YYETOM XapakTepa MPOEKTHUPYEMbIX OOBEKTOB IO
COIIACOBAHUIO C 3aKa3YUKOM U IIpU 0OOCHOBAHUHU B IPOIPaMME.

['paHuIbl MHKEHEPHO-TEOJOTUYECKOW CBEMKHU TEPPUTOPUH, CIIOKEHHOM
TOJIIEN HAOyXaroLUX TPYHTOB, PEKOMEHAYETCSl yCTaHABIMBATh B COOTBETCTBUU C
3aJJaHUEM 3aKa3uMKa HCXOJsd U3 HEOoOXOJUMOCTH OXBaTa TOJIIIM HaOyXaroIuX
TPYHTOB B IIP€/IEIax OCHOBHBIX TUIOB pelibeha u reoMOPPOTOTHIECKHIX STIEMEHTOB
C BKJIFOUEHHEM XapaKTEPHBIX YYACTKOB C BHEUTHUMH MPOSBICHUSMU HaOyXaHUs
TPYHTOB.

5.23.3 Ha mnnomaakax ¥ Ha KIOYEBBIX Yy4YacTKax Tpacc JIMHEWHBIX
COOPY)KCHHId B COCTaBE HHKEHEPHO-TEOJOTHUYECKONH CBEMKHU BBIMOIHSIIOT
clieyromue padboThl M KOMIIEKCHBIE HCCIIeI0OBAHUS:

- IPOXO0/IKa NHKEHEPHO-TEOJIOTHIECKUX BEIPAOOTOK C UX OMPOOOBAHUEM;

- HHXEHEPHO-TEO(PU3NUECKUE UCCIICI0BAHUS;

- TU/IPOT€0JIOTUYECKUE HCCIIE0BAHNUS;

- J1abOpaTOpHBIE HCCIIEIOBAaHUS CBOMCTB TPYHTOB M XUMHYECKHM aHAIU3
MOJI3EMHBIX BOJ;

- W3Y4YEHHE ONACHBIX TEOJIOTUYECKUX U HHKEHEPHO-TE€OJIOTUYECKUX
MIPOIIECCOB € pa3pabOTKON PEKOMEH AU TI0 MHKEHEPHOU 3aIUTe TEPPUTOPHH;

- TIOJIEBBIE WCCIICIOBAHMSI TPYHTOB (BBIMIOJHSAIOT TPU HEOOXOAUMOCTH,
00OCHOBAHHOM B TIPOTpamMme).

5.2.3.4 Ha mjomankax KOJHMYECTBO TOYCK HAOIIONCHHH (B TOM YHCIIC
WH)XCHEPHO-TEOJOTHUECKNX BBIPAOOTOK) B Mpeaesiax TPaHUI] ChEMKH CIIeAyeT
onpenensaTh B cooTBeTcTBUM ¢ TpeOoBanusmu CIT 446.1325800.2019 (myHKT
6.3.10) B 3aBUCHMOCTH OT MacIITada CbeMKH M KaTETOPUH CII0KHOCTH HHKEHEPHO-
reoJIOTMYECKUX YCIIOBUM, ompenaensemoil B cootBerctBuu ¢ CII 47.13330.2016
(mpunoxenwue I).

['myOuHa NpoXoIK1 HHKEHEPHO-TEOJIOTUYECKUX BIPAOOTOK MPU MHKEHEPHO-
reoJOrMUYecKO  ChEeMKe JIOJDKHA O0ecreyuBaTh HM3yUYE€HUE  HMH)KEHEPHO-
re0JIOrMYeCKOro paspe3a M OLEHKY T'MIPOreOJIOTMYECKUX YCIOBHM B Mpeaenax
npeanosiaraeMoi  cepbl  B3aMMOJEUCTBUS  MPOEKTUPYEMBIX OOBEKTOB C
rE€0JIOTUYECKOUN CPEION.

5.2.3.5 Ha ximoueBbIX ywacTkax Tpacc JuHEHHBIX coopyxeHut (CII
47.13330.2016, myHKT 6.2.2.2) TOYKM HAOJIOJICHWIA, B TOM 4YHCIE WHXXCHEPHO-
re0JIOTHYECKHE BBIPAOOTKM, CIEAyeT pa3Menarh BAOJIbL OCH Tpacc H TO
TIOTIEPEYHUKAM.

[To Tpacce paccTosHUSI MEXIy HHKEHEPHO-TEOJIOTUYECKUMHU CKBaKMHAMHU
ClIelyeT yCTaHABIMBATh B 3aBUCUMOCTH OT €€ Ha3HaueHUs (BHU/Ia), MPOTIKEHHOCTH
Y CJIOKHOCTH MH)XXEHEPHO-TE€O0JOrnYecKux ycsioBuid B npenenax ot 500 o 1000 wm,
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a TIyOMHY CKBaXHH — B COOTBETCTBUU C MPEABAPUTEIBHBIMH TEXHUYECKUMU
XapaKTepUCTHUKAMU TpOoeKTUpyeMbIXx coopyxkenuit no CII 446.1325800.2019
(Tabmuua 7.2).

[To monepeyHnKam Ha ydacTKax C pacpOCTpaHEHUEM HaO0yXaroIUX IPYHTOB
HEOOXOJAMMO MPOXOAUTH OT TPEX IO IMATH BbIPAOOTOK U YBEIMYMUBATH HIMPUHY
MOJIOCHI MHXEHEPHO-TEOJIOTUYECKOH ChEeMKH (KOJMYECTBO BBIPAOOTOK) TMpHU
000CHOBaHUU B IIPOrpaMMe.

Ha yuyacTkax mepexo/ioB Tpacc 4epe3 E€CTECTBEHHbIE M HCKYCCTBEHHbIC
MNPENSTCTBUSA CIEAYET MPOXOIUTH OT OJHON J0 TpeX MHKEHEPHO-TCOJOTUYECKHUX
CKBaXUH TTyOHHOM OT 5 10 10 M.

5.2.3.6 HmxkeHnepHo-reopU3NUECKHE  WCCICIOBAHUSA  BBIMOJTHSIIOT B
cooTBeTCTBUH € 4.3.14 15t pemieHus Cleayomux 3a1ay:

- YTOYHEHHSI T€0JIOTUIECKOTO CTPOCHHUS MEXK Ty TOPHBIMH BHIpAOOTKaAMU;

- IPEBAPUTEIBHON OLIEHKU THAPOTr€OJOTUYECKUX YCIOBUI;

- IPEIBAPUTENBHOMN OLIEHKH (PU3UKO-MEXaHUYECKUX XapaKTEPUCTUK TPYHTOB.

KonuuectBo npodusieit u Touek reopu3nyecKkux HaOMIOACHUN onpeaensieTcs
MacIITaboM HMH)XKEHEPHO-Teonornueckoi cremMku ¢ yaerom CIT 446.1325800.2019
(tabmuna 6.1 u npunoxenue /). Ha BbieneHHBIX aHOMAIbHBIX Y4acTKax CETh
HAOJII0ICHUI CcrylaeTcsl.

5.2.3.7 IloneBble HccnenoBaHusl HaOyXawIMX TPYHTOB Ha JAHHOM 3Tarie
U3bICKAHUH JOMYCKAeTCsl HE BBINOJHATh. HeoOX0auMOCTh MX BBINOJHEHUS IS
OLIEHKH (PU3UKO-MEXAaHMUYECKHUX CBOMCTB HaOyXalolMX T'PYHTOB B MAacCUBE, MX
METOJbl M OOBEMBbI OOOCHOBBIBAIOTCS B MPOrpaMMe C YYETOM CJIOXHOCTH
WHXEHEPHO-TEOJIOTUYECKUX YCIIOBUHM UCCelyeMon Tepputopun. Ha nanHom stare
U3BICKAaHUH PEKOMEHIYETCs IPUMEHEHUE 30HINPOBAHN.

5.2.3.8 I'maporeonornyeckne MUCCIACAOBAHMS BBITONHIIOT B COOTBETCTBUU C
4.3.17 nns u3ydeHUs] YCIOBHUM 3ajeraHusi BOJOHOCHBIX TOPU30HTOB, OLICHKU
rJIyOMHBI 3aJIeTaHusl MOJA3EMHBIX BOJ, M3YYEHUS HX XHMHYECKOIO0 COCTaBa M
MPEABAPUTEITHLHOTO ONPEAEICHUS THIPOTre€0IOrMUYECKUX MapaMeTPOB.

VYcnoBus 3anmeraHus BOJOHOCHBIX TOPU30HTOB, XUMHYECKMH COCTaB
MOJI3EMHBIX BOJ| OINpPEAENSAIOTCA MO pe3ynbraraM cOopa M aHanu3a (HOHIOBBIX
MaTepuajoB, PEKOTHOCIMPOBOYHOTO OOCIEIOBAHUSA TEPPUTOPUHU, OypeHus
MH)KEHEPHO-T€0JIOTHUYECKUX CKBaYKUH, MH)XEHEPHO-T€O()U3NUECKUX u
71a00paTOPHBIX UCCIICIOBAHMIA.

['uaporeosnoruueckue mapaMmeTpbl BOZOHOCHOTO TOPHU30HTA YCTaHABINBAIOTCS
no oOBeKTaM-aHaJIOTaM, CIpPAaBOYHBIM, (OHAOBHIM H  OIYOJIMKOBAHHBIM
MarepuaiaMm, a TakXkKe [0 pe3yjbTaTaM JIa0OpaTOPHBIX U HHKEHEPHO-
reo(pU3NIECKUX UCCIETOBAHUM.

M3 kaxxaoro BOJOHOCHOTO TFOPU30HTA HA MIYOMHY HPOXOJKH HWHXKEHEPHO-
reoJIOTUYECKUX CKBAaXUH CIeAyeT OTOMpaTh HE MeHee Tpex MpoO BOJbI Ha
XMMUYECKUN aHAJIU3.

5.2.3.9 JlabGopaTopHble onpeieneHus noka3areiaeil CBOMCTB TPYHTOB CIEAyeT
BBITIOJIHATh IS KJIACCU(UKAIMKM TPYHTOB KaXXJOTO BBIJICIICHHOTO CJIOS B
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cootBeTcTBUH ¢ ['OCT 25100, onieHkn ux coctaBa U GU3NYECKUX XapAKTEPUCTHUK
corinacHo ['OCT 5180. s Ka>kaoT0 BBIJICIICHHOTO CJI0S HEOOXOIUMO BBIIOIHUTH
HE MEHEE LIECTH ONpeiesieHni GU3NYECKUX XapaKTEPUCTHK TPYHTOB.

JIJis OIICHKH MEXaHWYECKUX CBOMCTB HAOyXalOIUX IPYHTOB PEKOMEHIYETCS
UCIIOJIb30BaTh PETHOHAIbHBIE TaOMUIbI (MM PErHOHANbHBIE KOPPEJSIIIMOHHbBIE
3aBUCUMOCTH MEXJy TOKa3aTels MU COCTaBa U COCTOSIHUS TPYHTOB U
XapaKTepUCTUKaMU  HaOyxaHUs), €CIM OHM TMPOILUIM  COOTBETCTBYIOIIEE
COrJacoBaHME M JOCTOBEPHOCTh HX MOJTBEPXKJACHA MECTHBIM  OIBITOM
MPOECKTUPOBAHUS U CTPOUTEIILCTBA.

[Ipu ompeneneHnH XUMHUYECKOTO COCTaBa MOJ3EMHBIX BOJ BBIIOJHSAETCS
cTaHmapTHbI aHanu3. CocTaB TMOKa3zaTelned MNpU CTaHJAPTHOM XHMHYECKOM
aHallM3e BOJBI CIeAyeT ycTraHaBiauBaTh B coorBercTBUU ¢ CII 446.1325800.2019
(mpunioxenue M).

5.2.3.10 KauecTBeHHBII MPOTHO3 W3MEHEHHUU HHKEHEPHO-TEOIOTUYECKUX
YCIOBUM TPHU W3BICKAHUAX [JIsI MOATOTOBKH JOKYMEHTAIlMH MO TUJIAaHUPOBKE
TEPPUTOPUU B paliOHAX paCHpOCTpaHEHUS HAOyXaromMX TPYHTOB CIEIyeT
OCYIIECTBIIATH (YTOUHSTH) B COOTBeTCcTBHH ¢ 4.3.19.

5.2.3.11 TexHuyeckuid OTUET MO pe3yJbTaTaM HHKEHEPHO-TCOJOTUYECKHUX
U3BICKAHUM 111 TOATOTOBKM JOKYMEHTAIMM TI0 IUTAHUPOBKE TEPPUTOPUU
CTPOUTENIBCTBA JIOJKEH COOTBETCTBOBAaTh TpeOboBanusm CI147.13330.2016 (myHKT
6.2.2.3) ¥ TONOJHHUTENBHO COICPIKATH:

- pe3yJbTaThl aHAIM3a MaTEPUAIOB U3bICKAHUN 1 UCCIIETIOBAHUMN MPOIILIBIX JIET
O HAJIMYMH U PACIPOCTPAHEHNU HAOYXaIOIIUX TPYHTOB;

- XapaKTePUCTUKY MH)KEHEPHO-TEOJIOTMUECKUX YCIOBUH, 00YCIOBIMBAIOIIIX
npoliecchl Ha0yXaHus;

- cneuuduyeckre cBorcTBa (B cooTBeTCTBUU € 4.3.9): cBOOOIHOE HabyxaHue
E€swo; HAOYXaHME TOJ] HATPY3KOU €sy; TaBICHUE HAOYXaHUS Psy; BIAKHOCTh TPYHTA
nociie HaOyxaHUS Wsy; OTHOCHUTEIBHYIO YCAJKy IO BBICOTE €, AUAMETPY €4 U
00bEMY €y; BIAKHOCTh Ha IIPEJieNie YCaaKu Wy;

- XapaKTEepPUCTUKY COCTOSIHUS CYIIECTBYIOUIUX 3AaHUIA U COOPYKEHUI, B TOM
YHCIIe COOPYKEHUIN MHKEHEPHOM 3alIUTHI (TI0 pe3ysibTaTaM peKOrHOCIUPOBOYHOTO
oOcren0BaHus ),

- KAQUYECTBEHHBIM NPOTHO3 U3MEHEHUU HHKECHEPHO-T€OJIOTMYECKUX YCIOBUM
TEPPUTOPHUH, BKIIOYAIOIINK OICHKY BIUSHUA Tpolecca HaOyxaHus Ha
CTpOUTEIbHBIE OOBEKTHI JJIS BbIOOpaA paiioHa (MyHKTa) pa3MemieHus oO0BeKTa
CTPOUTEIHCTBA W OMPEICICHUS XapaKTepa MEPONPUSITHA MO YCTPAHCHHUIO WIIH
ocnabIeHUIO BIMSHHYS Tpoliecca HaOyXaHus;

- IPEJIJIOKEHUSI IO BRIOOPY ONTUMAJILHOTO Pa3MEIEeHUs MIIOMIAAKH (Tpacchl)
CTPOWTENHCTBA C yYETOM PpACIpOCTPaHECHHsS HaOyXaloluMX TPYHTOB W
PEKOMEHAANNU ISl TIPUHATHS TPOCKTHBIX PEIICHUH MO0 WH)KCHEPHOW 3alluTe
31aHUN U COOPYKEHUH;

- PEKOMEHJAINH TI0 MPOBEICHUIO JATBHEHIINX WHXKEHEPHO-TEOIOTUYECKUX
U3bICKAHUHN 1 HEOOXOJUMOCTH BBIMOJIHEHUS CIIEUAIBHBIX Pa0OT U UCCIIEIOBAHUM.
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B rpaduueckyro yacTh oTyeTa CieayeT BKIOYATh:

- KapTy (pakTHUeCcKOoro MaTepuasa pailoHa U3bICKaHUH;

- KapTy HWH)XXEHEPHO-TEOJOTHYECKOT0 pallOHUPOBAHUS TEPPUTOPUU C
yKa3aHWEM TpaHUIl PACHpPOCTpPaHEHUs HaOyXalolUX TPYHTOB, C OILICHKOU
BBIJICJICHHBIX TAKCOHOB IO CTENEHU OJaronmpusiTHOCTH HJisi CTPOUTENIbCTBA
NpOoeKTUpyeMbIX 00bekTOB. Ha kapre yka3piBaloT TeoMOp(OIOrHYeCcKyIO
MPUYPOUYCHHOCTh (XapakTepHble (QOpMbI penbeda), TeHE3UC, JUTOJIOTHYECKUN
COCTaB, MOLTHOCTb, YCJIOBHS 3aJIeraHusl, CBOMCTBA HAOyXarOIIUX IPYHTOB,;

- MH)XCHEPHO-TE€O0JOTHYECKHE pa3pe3bl C yKa3aHUEM pa3MEIEHUs CKBaXKUH
(rypdoB), MOIOKEHHS YPOBHS TPYHTOBBIX BOI;

- KOJIOHKA HMHXEHEPHO-TEOJIOTHUYECKUX  BBIPAOOTOK TIO  KJIIOYEBBIM
y4acTKaM/popuiisimM (TpY BBIOJIHEHUH MOJIEBBIX padoOT).

MaciitaObl KapT yCTaHaBIMBAIOTCA 3aJaHueM uiu B cooTBeTcTBuuM ¢ CII
47.13330.2016 (npuinoxenue b). JlomyckaeTcs coBMeniaTh OTACIbHBIC KAPTHI.

5.2.4 OcHoBHBIC BHIIBI Pa0OT M KOMIUICKCHBIX HCCIICIOBAHUM, BXO/ISIINX B
COCTaB MH)KEHEPHO-TEOJIOTUYECKUX U3BICKAHHH JJIs TOATOTOBKH TOKYMEHTAIIUH TI0
BBIOOPY IUIOMIAJIOK (Tpacc) CTPOUTENHCTBA (0OOCHOBAHMSI HHBECTUIIMI) B palloHax
pacnpocTpaHeHus: HaOyXaloIllUX TpyHTOB, omnpenenstorcss tpedoBanusmu CII
446.1325800.2019 (nmompasznen 6.4) ¥ BBIIOJHAIOTCS C YYETOM JTOMOJHUTEIBHBIX
TpeboBanmii 4.3.

5.24.1 B cocrtaBe WHXEHEPHO-TCOJOTUYECKUX W3bICKAaHWI HJisi BbIOOpa
BApUAHTOB IUIOMIAJIOK (TpPacc) CTPOUTENLCTBA Ha ydacTKaxX KaKJIOro BapuaHTa
pa3MenieHuss OObEKTa BBIIOJIHSAIOT PabOThl M KOMIUIEKCHBIE HCCIEIOBAaHUS B
COOTBETCTBHH C TpeboBaHMsIMH 5.2.1, aHANIM3UPYIOT MHKEHEPHO-TEOJIOTUYECKUE
YCIIOBHUSI ~ KOHKYPEHTHBIX  BapHAaHTOB  pa3MElIeHUs  IUIOMEAIoK  (Tpacc),
00OCHOBBIBAIOT BBHIOOP ONTHMAIBHOTO MO WHKEHEPHO-TEOJOTUIECKUM YCIOBHUSIM
BapHaHTa pPa3MEIICHUs TUIOMAJKH CTPOUTEIhCTBA W (MIJIM) TpacChl JTMHEWHOTO
COOPYKEHHUS.

5242 CoctaB u coaepkaHHE TEXHUYECKOTO OT4YeTa MO pe3yibTaraM
WHKCHEPHO-TCOJOTUYECKUX M3BICKAHUM [JI1 TIOJITOTOBKH JIOKYMEHTAllUU TIO0
BBIOOpPY  IUIOMIAMIOK  (Tpacc)  CTPOUTEIBCTBA  JOJKHBI ~ COOTBETCTBOBATh
TpeOoBaHUAIM 5.2.2.3 U COACPKaTh:

- XapaKTEepUCTHKY WH)XCHEPHO-T€OJOTMUYECKUX YCIOBUHA (B TOM 4YHUCIE
HaJIM4Me, PacIpOCTpaHEHUE W CBOMCTBA HAOYXAIOIIMX TPYHTOB) KOHKYPEHTHBIX
BapHaHTOB Pa3MEIlEeHuUs TUIOMIAI0K (Tpacc);

- COIOCTaBUTEJbHYIO OIEHKY BapHMaHTOB IUIOIMIAJOK (Tpacc) MO CTENeHU
ONMaronmpusiTHOCTH ISl CTPOUTENBHOTO OCBOCHHUS C YYETOM BO3MOXKHOTO
BO3/ICHCTBHS MPOIIECCOB HaOyXaHUs HA OOBEKTHI KAMUTATHHOTO CTPOUTENILCTBA;

- 000CHOBaHHME BBIOOpPA ONTUMAJIBHOTO IO HHXKEHEPHO-T€OJIOTHYECKUM
YCIOBHSM BapHUaHTa Pa3MEIICHHs TUIOINAIAKH CTPOUTEIbCTBA M (WIJIM) TPacChl
JIMHEMHBIX COOPYKECHUM.

5.3 UH:keHePHO-THAPOMETEOPOIOTHYECKUE U3BICKAHNS
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WHXeHepHO-THAPOMETEOPOIOTHUECKAE  M3BICKAHUS i MOATOTOBKH
JIOKYMEHTOB TEPPUTOPUATHLHOTO TJIAHUPOBAHUS, JOKYMEHTAIMU MO IUIAHUPOBKE
TEPPUTOPUM M  BBIOOPY IUIOIIAJOK (Tpacc) CTPOMUTENbCTBA B paloHax
pacmnpocTpaHeHHs] HaOyXaloUIMX TPYHTOB BBIMOJHSIIOT B COOTBETCTBUU C
tpeboBanusmu CI1 47.13330.2016 (moxpaszmen 7.2).

5.4 NH:KeHEePHO-IK0JI0THYeCKHE U3bICKAHMS

WNHXKeHepHO-IKOJIOTUYECKUE HU3BICKaHUSl I TOJATOTOBKH JIOKYMEHTOB
TEPPUTOPUATBHOTO TUIAHUPOBAHUS, TOKYMEHTAIIMH T10 [JIAHUPOBKE TEPPUTOPUHU U
BBIOOpY IUJIOIIAJOK (Tpacc) CTPOMTENbCTBA B paloHaX pacnpoCTpaHEHUs

HAOyXalol[MX TPYHTOB BBINOJHAIOT B COOTBETCTBHM ¢ TpeboBanusmu CII
47.13330.2016 (mmoxpaszaen 8.2).

6 NH:KeHepHbIe M3LICKAHUS B PailOHaX pacnpocTpaHeHusl HA0YXaIomuX

TPYHTOB /IS APXUTEKTYPHO-CTPOUTEILHOI0 TPOEKTHUPOBAHUSA MPH

NMOArOTOBKE TMPOEKTHOH [JOKYMEHTAUMH O0bEKTOB KANUTAJILHOIO

CTPOMTEJIbCTBA

NHxxeHepHble W3BICKAHUSI U1 TOJATOTOBKM MPOEKTHOW JOKYMEHTAIMHU
O0OBEKTOB KaluTadbHOTO cTpouTenbeTBa B cooTBeTcTBUM ¢ CII47.13330.2016
(myHKT 4.30) BBITOJHAIOT B OJMH WX JBa dTara.

Ha nepBoM 3Tane u3bICKaHUS BBIMOJIHSAIOT B LEISIX KOMIUIEKCHOTO HU3Y4EHUS
JAHHBIX O TPHUPOJHBIX YCIOBHUSX BBHIOPAHHOW IIJIOMIAAKU (TPacchl), OIEHKU
BIUSIHUASA TIPOLIECCOB HaOyxaHUsi TPYHTOB Ha TNPOEKTHUPYEMBbIE 3/IaHUS U
COOpY>KEHHUS, 1JiT 000CHOBAHUS KOMIIOHOBKH 3JIaHUM U COOPYKEHUU, MPUHATHS
KOHCTPYKTUBHBIX U OOBEMHO-TUIAHUPOBOYHBIX  PEIICHUN,  COCTaBJICHUS
IeHEPaJIbHOTO IJIaHa MPOEKTHPYEMOro OOBEKTa, pa3padOTKH MEPOINPHUSATUH IO
MH)XCHEPHOM 3alIUTE COOPYKEHHUIM.

Ha BTOpOoM 3Tarne nHKEHEPHBIX U3bICKAHUH BBITIOJIHSIIOT YTOYHEHHE JAHHBIX O
Ha0yXarolux rpyHTax, B TOM YHUCJIE MX PACUETHBIX XapaKTEPUCTHUK B Mpejaesnax
chepbl B3aUMOACHCTBUS 3/aHUSI WM COOPYKEHHSI C TEO0JIOTMYECKON Ccpenoil,
MOJYYalOT JIONOJHUTEIbHBIE JaHHbIE IS ONTUMH3AlMH KOHCTPYKTHMBHBIX
MapaMeTpoB 3aHUSl WM COOPYXKEHHUS, a TAKXKe MJI JIETAIM3alUU TMPOEKTHBIX
PELICHUH 110 MH)KEHEPHOU 3a1IUTE COOPYKEHUM.

HNHxeHepHbIe W3BICKAHUS BBINOJHAIOT B OJHWH ATall, €CIU HMEIOIINXCS
MaTepHaJOB W JIaHHBIX O HAOYXarMIMX TPYHTaxX JOCTATOYHO JIsi 00OCHOBAHUS
KOMITOHOBKH 3JIaHWM U COOPYKCHHM, MPUHATHUS KOHCTPYKTHUBHBIX U OOBEMHO-
MJIAHUPOBOYHBIX PEUICHUM, COCTABJICHUSI F€HEPAJIbHOIO IIAHA MPOCKTUPYEMOTO
00BEKTa, a TAKXKE JIJIsI MPUHATHUS MPOCKTHBIX PEIICHHM 10 €r0 MHKEHEPHOH 3aIluTe.

6.1 UHkeHepHbIe N3bICKAHUS B pPaiiloHaX pacnpocTpaHeHusi HA0y XA X
TPYHTOB  JIJI1  NOATOTOBKH  TNPOEKTHOW  JOKYMeHTAUUM  O00beKTOB
KANMUTAJIBLHOT0 CTPOUTEIbCTBA — MEPBBIii dTaN

6.1.1 UnkeHepHO-Teoie3MYeCKHEe U3bICKAHUSA

6.1.1.1 NrxxeHepHO-reoae3n4ecKnue U3bICKaHUs JJIsl TIOJATOTOBKK MPOEKTHOU
JIOKyMEHTAIIUU OOBEKTOB KANMUTAJIHLHOTO CTPOWTEILCTBA HA IEPBOM JITare B
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palioHax pacrnpocTpaHEHUs] HAOYXaIOIIUX TPYHTOB BBINOJHSAIOT B COOTBETCTBUHU C
tpeboBanmsamu CIT 317.1325800.2017 (moapasmen 7.1) ¥ HacTOSIIEro CBOJA
MPaBUIL

6.1.1.2 B ciayyae eciu 3agaHueM MNPETyCMOTPEH JIOKAJbHBII MOHUTOPUHL
KOMITOHEHTOB T'€0JIOTHYECKOM Cpelbl, B COCTaBEe HHXKEHEPHO-TE€OE3MUECKUX
U3bICKAHUM Ha TMIEPBOM ATare B COOTBETCTBUH C MMPOTPAMMOH BBITIOJIHSIOT:

- 3aKperuieHWe Ha MECTHOCTH Te0Je3WYECKUX IMYHKTOB HCXOJAHOU U
Ha0r01aTeNbHOM (11ehOpMalIMOHHOM) CEeTeH;

- TOMOrpaHUYECKyl0 ChEMKY YYacTKOB pACIPOCTPAHEHUS] HAOYyXarolux
rpyHToB B Macmrtabe 1:5000-1:500 u BwicoTOM ceuenusi penbeda cormacHo CII
47.13330.2016 (npunoxenue B);

- HAYAJIbHBIA LMK HAOMIOJEHUA 3a CMEUICHUSIMU HaOyXawnmx u
MOJICTHJIAIONINX WX TPYHTOB METOJaMH, YCTaHOBJIEHHBIMH B mporpamme (4.2.8—
4.2.9);

- BBIHOC Ha MECTHOCTh M IUIAHOBO-BBICOTHYIO TPUBSI3KY HWHKEHEPHO-
Te0JIOTMYECKUX BBIPAOOTOK M TOUYEK HAOIIOACHUM;

- COCTaBJICHUE TIpoMekyTouHOTro oTueTa (4.2.10).

6.1.2 HKeHepHO-Te0JI0THYeCKHe U3bICKAHUSA

6.1.2.1 TIlpu UHXEHEPHO-TECOJOTUYECKUX U3BICKAHMSAX B  pailloHax
pacnpocTpaHeHus: HA0yXaroIIUX IPYHTOB JIOMOJIHUTEIBHO CIENYyEeT yCTaHABINBATS:

- YCJIOBUS paCIPOCTPAHEHUS, 3aJIEraHusl, T€0JIOTO-TUTOJIOTHYECKOE CTPOCHUE,
a TaK»e MOIIHOCTh TOJIIIM HAOYyXaroIIMX IPYHTOB U €€ U3MEHEHHUS I10 TUIOIIA/IH;

- IPOSIBJICHUS TIPOLIECCOB HA0yXaHWs U MHTEHCUBHOCTb UX Pa3BUTHS;

- 0COOEHHOCTH CTPYKTYPbl U TEKCTYpPbl HA0OYXaIOUIUX TPYHTOB;

- COCTaB, COCTOSIHUE U CBOMCTBa T'PYHTOB IO BBIJEIECHHBIM HH)XEHEPHO-
re0JIOTUYECKUM JJIeMeHTaM (B TOM YHClie chenupuyeckue XapakTepUCTUKU
HaOyXaroIMX TPYHTOB coryacHo 4.3.9);

- HOPMATHBHBIC M PACUYCTHHIC 3HAUCHHUS XapPaKTEPUCTHUK MPOYHOCTHBIX M
ne(opMalMOHHBIX CBONCTB Ha0yXaloIUX TPYHTOB MPU MPUPOJTHON BIIAXKHOCTU U B
BOJIOHACBHIIIIEHHOM COCTOSHUU (TI0 BBIJIEICHHBIM HH)KEHEPHO-TEOJIOTHYECKUM
DJIEMEHTaMm);

- BO3MOXXHBIE HW3MEHEHHS B PEXKUME MOA3EMHBIX BOJI B pE3yJIbTaTe
CTPOUTEIBHOTO OCBOCHUSI TEPPUTOPUHU, TPUBOISAIIME K 3aMAYUBAHUIO (OCYILIEHHIO)
TOJII HAOYXAIOIIUX TPYHTOB U MIPOSIBICHUIO HaOyxaHus (YyCalKh);

- XxapakTep aedopmariiii CyecTBYIONINX 31aHAH U COOPY>KEHUM, BEI3BAHHBIX
HaOyxaHueM (ycaJiKoii) TPYHTOB B UX OCHOBAHUU;

- PEKOMEHJALUM JJI y4eTa MPU MPOEKTUPOBAHUU OCHOBHBIX OCOOEHHOCTEH
pacnpocTpaHeHusl, HEOJHOPOTHOCTH CTPOSHHUSI U CBOMCTB HaOyXaroluX IPyHTOB, a
TaKXe PEKOMEHIAlINK TI0 MPOBEICHUIO MTOCIEAYIOIIUX U3bICKaHUH.

6.1.2.2 OcHOBHBIE BUBI PAOOT U KOMIUIEKCHBIE MCCIICIOBAHUS, BXOISIINE B
COCTaB HWH)KCHEPHO-TCOJIOTMYECKUX H3BICKAHUM [JI1 TOATOTOBKH TMPOEKTHOM
JIOKYMEHTAIlUl OOBEKTOB KalUTAIBHOTO CTPOUTENILCTBA Ha IEPBOM JTale B
palioHax pacrpocTpaHeHUs HaOyXaroluX TPYHTOB, OMPEEISIOTCS TPeOOBAHUIMU
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CIT 446.1325800.2019 (myskT 7.1.2) ¥ BBITOTHSIOTCSA C YU4E€TOM JOTMOTHUTEITHHBIX
TpeOoBanwmii 4.3.

6.1.2.3 VHXeHEepHO-TeOJIOTUYECKYI0 CBEMKY CIEAyeT BBIMOJIHATH B
cootBercTBuM ¢ CII 446.1325800.2019 (mynkt 7.1.7), B macmradax 1:5000 —
1:2000.

JletanbHble KpymHOMaciuTaOHbie cheMkH (B MaciiTabe 1:1000 u xpymHee)
CJIeIyeT MPEeAyCMaTPUBATh MTPH CI0KHOM CTPOEHUH TOJII HA0YXaIOIIUX TPYHTOB U
HEOJHOPOJIHOCTH XapaKTePUCTUK HaOyXaHUs, MpU HAJIUYMM MHOTOYHUCICHHBIX
BHEILIHUX TMPOSIBICHUN HaOyXaHUs TPYHTOB, [JIs1 HEOOJBIIMX IO pazMepam
mwiomane (mo 50 ra) U mMpuU COOTBETCTBYIOIIEM OOOCHOBAaHUU B IpOrpamMme
M3BICKAHUMN.

6.1.2.4 I'paHullbI TEPPUTOPUHU, OXBATHIBAEMOW WHKEHEPHO-TEOJIOTUYECKOM
CBHEMKOM, U TIyOMHY HM3YYCHHs TOJIIM HAOyXaIOIUX TPYHTOB yCTaHABIUBAIOT B
COOTBETCTBHH C 5.2.3.2, C YIE€TOM HUMEIONTUXCSI B HETTIOCPEACTBEHHOM OJM30CTH OT
HCCIIEyEMON TEPPUTOPHUN:

- Y4aCcTKOB A€(OpPMHPOBAHHBIX B pe3yjbTaTe HaOyXaHUsl TPYHTOB;

- CYNIECTBYIOIIMX M BO3MOXXHBIX HMCTOYHUKOB 3aMadyMBaHMs HaOYyXaroIIuX
TOJILLI;

- Y4aCTKOB BO3MOXXHOI'O TE€XHOT€HHOI'O BO3JECHCTBHSI HAa T'PYHTHI 3[aHUI U
COOPYIKEHHIA).

6.1.2.5 KomuuectBO TOYEK HAOIIOJACHUN, B TOM YHCIIE WHXEHEPHO-
reoJOrMYeCKMX BBHIPAa0OTOK Ha | KM? IUIOIQA¥ CJIELyeT YCTaHABIMBATH B
3aBUCUMOCTH OT MacluTaba WHKEHEPHO-TEOJIOIMUECKOH CBhEMKH C YYETOM
CII0)KHOCTH WHKEHEPHO-TEOJIOTUIECKUX YCIOBHI TEPPUTOPHH B COOTBETCTBHUHU C
tpeboBanmsimu CIT 446.1325800.2019 (mynkT 7.1.7).

/N NMHEVHBIX COOPYKEHUM WIMPUHY IMPUTPACCOBOM MOJIOCHI U CPENHEE
paccTossHuE MEXIY HMH)XXEHEPHO-TEOJOTHYECKHUMH  CKBOXHHAMU  CIIETYyeT
npuHUMaTh B cooTBeTcTBUU ¢ CIT446.1325800.2019 (Tabmuma 7.2).

6.1.2.6 I'myOuHy BBIpaOOTOK HA y4acTKax pacnpoCTpaHEHUs HaOyXaromMX
IPYHTOB CJEAyeT YCTaHaBIMBaTh B 3aBUCUMOCTH OT MOIIHOCTH Ha0yXarolux
IPYHTOB, HO HE MEHEE YeM Ha 2 M HI)K€ MUHHUMAJbHOW TIIyOMHBI CKUMaeMOMH
TOJIIIIH, onpeaessieMoii B cootBetcTBuu ¢ CIT22.13330.2016 (myHkT 5.6.41).

1o 30 % uHXEeHEPHO-TEOJOTUYECKUX BBIPAOOTOK HEOOXOIUMO MPOXOJAUTH HA
MOJIHYIO MOIIHOCTh HaOyXarolMX TPYHTOB WIX 10 TNIyOUHBI, I/i€ HAJIU4UE UX HE
OyAeTr oOKa3bIBaTh BIHUSAHUE HA YCTOMUMBOCTH TPOCKTHUPYEMBIX 3JaHUNA U
coopykenuii, B coorBeTcTBUU ¢ CIT 446.1325800.2019 (myHkT 7.2.6).

6.1.2.7 WnxeHepHO-TeOPU3NUECKHUE HCCIICAOBAHUS CJICAYET BBIMOJHITH B
cootBeTrcTBUM ¢ TpeboBanusimu CII 446.1325800.2019 (mynkTt 7.1.13) u ¢ yuerom
4.3.14.

6.1.2.8 TloneBble HccneqOBaHUS TPYHTOB BBIMOJHSIOT B COOTBETCTBUM C
TpedoBanusimu 4.3.15.
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Be160op MeTOIOB M COOTBETCTBYIOUIMX OOBEMOB IMOJIEBBIX HCCIIEIOBaHHMA
TPYHTOB CIIE€QYET OCYLIECTBJISTh B 3aBUCUMOCTH OT KAaTErOPHH CJIOXHOCTH M
CTENEHU U3YYEHHOCTU MHKEHEPHO-TEOJOTNYECKHUX YCIOBUU.

Crartryeckoe 30HIUPOBAHUE BBHIMOJIHAIOT B CIIy4asX IPUMEHEHHS B KAUYECTBE
OCHOBaHMsI CBallHBIX ()YHJIAMEHTOB WMJIM KOTJla TUN (yHIAMEHTAa HE ONpe/escH.
Pa3memniator He MeHee WIECTH TOYEK 30HAMPOBAHUA BOJIU3M HWHKEHEPHO-
reoJIOTUYECKUX BhIPaOOTOK HA BCE TUIIOIAAM, IO CETKE O CTOpoHOM He Oosee 100
M.

Jlns TUHEWHBIX COOPY)KEHMM Ha CBallHBIX (yHAAMEHTaX CTaTHYECKOE
30HJIMPOBAHUE BBITIOJIHSIOT Y KaK/I0M CKBAaYKHHBI.

HcnpITanus mTaMnaMyu KakJ10ro BbIIEJIEHHOTO MHXXEHEPHO-T€0JI0TNYECKOT0
JJIEMEHTa B TMpejaesiax HCCAeAyeMOW TOJIM Hal0yXalollUX TPYHTOB CIEIYeT
OCYUIECTBJISITh HE MEHEE YEM B JIBYX TOUKAX.

[Ipn npoBeneHMM W3BICKAHWII HAa BHOBb OCBAaMBAaE€MbIX M MaJIOW3YYEHHBIX
TEPPUTOPUSIX MACCOBOM 3aCTPOMKHU (TOPOJIOB, OCEIKOB, KPYITHBIX MPEANPUITHI U
T. 1.) JUIs OmnpeAesieHusl (YTOYHEHHs) BEITUYMHBI OTHOCHUTENIBbHON aeopManuu
HaOyxaHus TMpU 33JaHHOM JABJICHHWM W MPOCTPAHCTBEHHBIX TPAHMI] 30H
OposiBJICHUs] HAaOyXaHUST  PEKOMEHJYeTcs  MpeaycMaTpuBaTh  IPOBEACHUE
UCIIBITAaHUM € 3aMadyrMBaHUEM HAOyXarolMX TPYHTOB B OIBITHBIX KOTJIOBAHAX
cormacHo 4.3.15.2. OnbITHBIM KOTJIOBaH CIIEAyeT pacrojaraTb B MeCTax C
BO3MOYKHBIM MaKCUMaJIbHBIM HaOyXaHUEM T'PYHTOB.

6.1.2.9 I'unporeosoruvyeckre UCCIeNOBAaHUS CIEAYET BBINOIHATH C YYETOM
tpeboBanwmii CI1446.1325800.2019 (mynkT 7.1.15) 1 4.3.16 a1 uzydenus ycioBuii
3ajieraHusi, CTPOCHHUS M MOIIHOCTH BOJOHOCHBIX TOPU30HTOB, XHMHYECKOTO
cOocTaBa MOA3EMHBIX BOJ, a TaKKe I KauyeCTBEHHOM OLEHKH BO3MOKHOTO
BO3JICUCTBHS TOJ3EMHBIX BOJ HA NPOEKTHPYEMBbIE 3JaHUS M COOPYKEHUS,
pa3pabOTKM MPEABAPUTENIbHBIX PEKOMEHAALMI 10 NPEeAOTBPALICHUIO 3THUX
BO31€HCTBUM.

Ha naHHOM 3Tane M3bICKaHW B paiioHaX pPACHpOCTPAHEHMS] HAOYXaroIIUX
I'PYHTOB BBISIBIISIFOT ICTOYHUKY OOBOJIHEHUS TPYHTOB, ONPEEIISAIOT HAIIPABJICHUE U
CKOPOCTb JBHKEHUS MTOA3EMHBIX BOJ, BOJOIPOHHUIIAEMOCTD ITOPOJ.

Onpenenenue  BOJOMPOHUIAEMOCTH  (koddduinmenta  puibTpaun)
HaOyXarolMX IPYHTOB B 30HE a3palliil PEKOMEHIyeTCs IPOBOIUTH B COOTBETCTBUU
c 4.3.16 He MeHee ueM B TpexX MyHKTax MO Ka)XJIOMY U3 BbIICICHHBIX NHXXEHEPHO-
re0JIOTMYECKHUX IIEMEHTOB.

['uapoxumuueckoe ornpoOoBaHHE CKBaXXHMH B MPOLIECCe MPOBEACHUS JII0O0TO
BUJIa OTKAYEK SIBJISIETCS 0053aTENIbHBIM.

6.1.2.10 JlaGopaTtopHble HCCIIEIOBaHUS (PUINKO-MEXAaHUYECKUX CBOMCTB
Ha0yXaroluX TPYHTOB CIIEIyeT BBINOJHATL B cooTBeTcTBUM ¢ 4.3.17 nms
MOJIYYeHUS] HOPMATUBHBIX M pACUYETHBIX IOKa3aTenel CBOWCTB HaOyXarollux
rpyHTOB. B cocTtaB komIuiekca 1a00paTOpHBIX METO/IOB BKIIIOYAIOT ONPEICTICHUS:

- OTHOCUTENBHOU nedopmaiuu HaOyXaHus MPU 33JaHHBIX JIaBJICHUSX, B TOM
guciie cB000AHOro HabyxaHus (ycaaku);
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- TaBJICHUs HAOyXaHUS;

- BIQXXHOCTU HaOyXxaHus (YCaaKu);

- Tmoka3arenell 1eQOopMalMOHHBIX M MPOYHOCTHBIX CBOWCTB HaOYyXarolIMX
TPYHTOB P MPUPOAHON BIAKHOCTH U B BOJOHACHIIIICHHOM COCTOSTHUH;

- ko3 urmenTa GuIbTpau HAOYXaOIIUX TPYHTOB 30HbI adPaIlvU.

JlaGopaTopHble  HccleqoBaHUsT 00pa3lloB TIPYHTOB M OIpEAeNICHUE
XUMHUYECKOTO COCTaBa MOA3EMHBIX BOJ M BOJHBIX BBITSXKEK U3 TPYHTOB CIIEIYET
OCYHIECTBIATh B cOOTBeTCTBUU ¢ TpeOoBanusmu CII 446.1325800.2019 (myHKT
7.1.16) u ¢ yuetom 4.3.17.

B cnyuyae ucnonb3oBaHus HaOyXawMIMX TPYHTOB JJisi OOpaTHOM 3acChINKU
CJIEIyEeT ONpPEAEIIATh I0Ka3aTeNn UX Ha0yXaHus [PU HAPYLLIEHHOM CIJIOKEHHH.

JlonmoaHUTENBHO MO TPEOOBaHUIO 3aKazuuka (JIMIA, OCYLIECTBIISIOIIETO
MOJITOTOBKY MPOEKTHON JOKYMEHTAIMN) OMPEICISIIOT. TOPU3OHTAILHOE JaBICHUE
HaOyxaHus, KO3(PPUUMEHT aHWU30TPONHH JaBJICHUS HAOyXaHHs, MPOYHOCTHBIE
XapaKTepUCTHKU B Tpolecce HaOyxaHWs TPYHTOB M HaOyXaHUs BBICYIIEHHBIX
o0pa3IoB, XWUMHUYECKHH COCTaB TPYHTOB, COCTaB M  KOHIICHTPAIHIO
B3aMMOJICHCTBYIOIIUX C TPYHTAMHU PACTBOPOB, a TAKKE OCHOBHBIE XapaKTEPUCTUKU
(U3UKO-XUMHUYECKUX CBOMCTB IPYHTOB — EMKOCTb IOTJIOIIEHHUS, COCTaB OOMEHHBIX
KaTHOHOB.

OObeMbl  1a0OPAaTOPHBIX HCCIEAOBAHUNW TPYHTOB M TOJ3EMHBIX BOJ
YCTaHaBJIMBAIOT B COOTBETCTBUU C Tabnuuew 6.1.

Taodbnuma 61— O0bembl J1a00PATOPHBIX MCCAETOBAHUI TPYHTOB M
MO/A3eMHBIX BOJI

Bun nabopaTopHbIX HCClieI0BaHUMA KonunuecTBo ucnbITanuii
Omnpenenenue cocrasa, coctosiHusA 1 | He MeHee necsatu onpeneneHnil Ha KaK bl
nokasarenen (pU3N4ecKux CBOMCTB MH)KEHEPHO-TE€OJIOTUYECKUN IJIEMEHT
TPYHTOB
Onpenenenne XuMu4eckoro cocrapa | He Menee Tpex mpoO BoJIbl Ha KaXKAbIi BOJOHOCHBIN
MOJI3EMHBIX BOJ U CTENICHU TOPU30HT.
arpeccuBHOCTHU K OETOHY U He menee Tpex onpezeneHnii Ha KakIblii HHKEHEPHO-
Kene300eTony re0JOrM4YEeCKUM 3J1EMEHT
Omnpenenenne NpOYHOCTHBIX U CoopyskeHus NOBBILIEHHOIO U HOPMAJIBHOTO YPOBHS
nehOopMalMOHHBIX CBOMCTB TPYHTOB | OTBETCTBEHHOCTH:

(Monyns nedopmanum, yria - HE MEHEE JIECATH JI1 OCHOBHOTO
BHYTPEHHET 0 TPEHUs, CIeTIICHU) ne(OpMUPYIOLIETOCs TOPU3OHTA;
- HE MEHEE LIECTH IS IPYTrUX UHKEHEPHO-
re0JOrM4eCKHUX JIEMEHTOB

6.1.2.11 B pe3ynbTare KOMIUIEKCHOTO M3yY€HHUsI pailOHA pacHpoCTpaHEHUs
HaOyXalolllMX TPYHTOB  COCTaBIIAIOT  KapThl  HMHXKEHEPHO-TE€OJOTHYECKOTO
pallOHMPOBAHUS U HH)KEHEPHO-TE€OJIOTMYECKUX YCIOBHUM B MacITabax MHKEHEPHO-
IEOJIOTUYECKOU CHEMKH.

30




CII 449.1325800.2019

Ha kaprax WHXEHEpPHO-T€OJIOTHYECKOT0 pPAMOHUPOBAHUS IOKA3BIBAIOT
TPaHUIBl YYacTKOB paclpoOCTpaHEHHUs HAOyXalolmuX TPYHTOB U BBIACISAIOT
CJIEIYIOLIME TAKCOHOMUYECKNE €IUHULIBI:

- TEPPUTOPUU OTKPBITOrO U MOrPeOEHHOI0 3aJIeraHusl Ha0yXarolKX TPYHTOB;

- ITyOuHa 3aJieraHus;

- OTHOcuTenbHas Aedopmaiusi HaOyxaHus 0e3 Harpy3Kd B COOTBETCTBUU C
I'OCT 25100.

[Ipn cocraBieHMHM KapT WHKEHEPHO-TEOJOTUYECKOTO pallOHMpPOBaHUSA
YTOUYHSIETCS OIEHKA BBIJCJICHHBIX paHEE TAaKCOHOB M0 OJIArONpPUATHOCTU
pa3MelleHUs MPOEKTUPYEMBIX COOPYKEHUH.

6.1.2.12 IlporHo3 wu3MEHEHUIl WH)XEHEPHO-TEOJOTHUYECKUX YCIOBUH B
palloHax pacrnpoCTpaHEHUs HAOYXalolMX IPYHTOB HA NIEPBOM 3Tall€ BHINOJHEHUS
WHKXEHEPHO-TEOJOTUYECKUX  M3bICKAHWW 11  TOJATOTOBKM  MPOEKTHOMN
JOKYMEHTAllMu CJEAyeT OCYIIECTBIATh B BHJE KayeCTBEHHOI'O IPOTHO3a B
cootBeTcTBHM ¢ TpeboBanusmu CII 446.1325800.2019 (mynkT 7.1.18) u 4.3.19.

OuneHky ¥ IpOrHO3 BO3MOXKHBIX M3MEHEHHM peXrMMa IMOA3EMHBIX BOJ Ha
UCCIIENYyEMON TEPPUTOPHUU CIIEIYET OCYIIECTBIIATH C UCIIOJIb30BAHUEM MATEPHUATIOB
U3bICKAHUH M MCCIEAOBAHMN MpPOUUIBIX JeT (pe3yiapTaThl HaOJIOEHUMN
rOCyAapCTBEHHOW CTAallMOHApPHOW CETH 3a €CTECTBEHHBIMM CE30HHBIMU U
MHOTOJIETHUMH KOJICOaHUSIMH YPOBHS IOJ3EMHBIX BOJ B pailoHE H3bICKaHUil) ¢
Y4€TOM CTENEHU NOTEHIMAIBHON NOATOIUISIEMOCTH TEPPUTOPHUH.

6.1.2.13 JlokanbHbIii MOHMTOPHUHI MPU HEOOXOAUMOCTH, OOOCHOBAHHOU B
porpamMme, CJIeyeT BBITIOIHITH B COOTBETCTBUH € 4.3.21.

JlokanbHBI MOHUTOPHUHT BBIMOJIHSAETCS, €CIM B COOTBETCTBUU C MPOTHO30M
U3MEHECHUN WHXEHEPHO-TEOJIOTMYECKAX YCIOBUU B PalOHAX pPacnpOCTPAHEHUS
Ha0yXarolux TPYHTOB (WJIM B COOTBETCTBUM C WHBIMH OOOCHOBAaHHBIMU
NPEANojOKEHUAMH, B YacCTHOCTH, IO OObEKTaM-aHajloram) B MEPHUOJ
CTPOUTEIBCTBA WIIM SKCIUTyaTalluy 3JaHUI U COOPYKEHHUI BO3MOKHO 3aMaylBaHUE
TOJIIM HA0YyXaroIKX IPYHTOB MOA3EMHBIMH, B TOM YHCJIE TEXHOT€HHBIMU, BOJAMU
(u popMupoBaHUE BEpXOBOJKH). B 3TOM ciyyae Ha TeppUTOPUU CTPOMUTEIHCTBA
oObeKTa  co3JaeTrcsd  CTallMOHapHas  CeTb  MH)KEHEPHO-TE€OJOIMUECKHUX
(TMAPOTE0IOrNYECKUX ) CKBXXUH ISl HAOIIOACHUN 3a PEeKUMOM MOJI3EMHBIX BOJI C
IPOAOHKEHUEM THX HAOJI0JICHUIM Ha MOCIEAYIOIUX dTanax U3bICKaHUH.

6.1.2.14 B TeXHUYECKOM OTYETE M0 pe3yIbTaTaM WHKEHEPHO-TEOIOTUUECKHIX
U3bICKaHUH B palloHax pacrnpocTpaHeHHUs HaOyXaloluX IPYHTOB Ha MEPBOM 3Tarie
JUIE  pa3pabOTKU  MPOEKTHOW  JOKYMEHTaluud OOBEKTOB  KalUTaJIbHOIO
CTPOUTEIBCTBA, CIEAyeT nomojHuTeabHO K Tpedoanusm CII 47.13330.2016
(myHkT 6.3.1.5) NpUBOAUTH pe3yNIbTAThI HCCIICIOBAHUM, ycTaHOBIeHHBIE 6.1.2.1.

['padrueckas dYacTb TEXHUYECKOIO OTYETAa JOJDKHA JOMOIHUTENIHHO
COJIepKaTh:

- rpaduKH 3HAYEHU OTHOCUTENIbHON AedopMaliui HaOyXaHusi TPYHTOB MPH
Pa3IMYHBIX 33JIaHHBIX JTABJICHUSX;
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- TUCThl 00pabOTKM pe3ylbTaTOB 3aMavyMBaHMs HAOyXarolIMX TPYHTOB B
OTBITHOM KOTJIOBaHE (€CIIM OHO MPOBOJMIOCH): TpadUKH CYTOUYHOTO M OOIIETo
pacxoja BOJBI M TOJbEMa TIIYyOMHHBIX M TOBEPXHOCTHBIX MapOK BO BPEMECHH,
rpaduky HaOyxaHUS OTACNIBHBIX CJIOEB TPYHTOB MO TIyOWHE, a TakXKe JIMHUU
PaBHBIX 3HaYEHUH MMOIbeMa MOBEPXHOCTU IPYHTA B IIPejiesiaX OMBbITHOTO KOTJIOBaHA
W 32 ero IMpejesiaMy U MonepeyHbie Npoduiu norbeMa MOBEPXHOCTH TPYHTA.

B TexHuueckuil oTueT cieayeT BKIIOYATh M JAPYrue Marepuaibl 00padoTKu
pe3ynbTaTOB U3BICKaHW, OTpa)karolue crenupuieckue 0COOEHHOCTH U 0COObIe
CBOMCTBa HAOYXaIONIMX TPYHTOB, JI UX KOMIUIEKCHON OIEHKU U HUCIIOIb30BaHUS
JUTSI IOJITOTOBKH MPOEKTHOM JOKYMEHTAIIUH.

6.1.3 UHKeHepHO-THAPOMETEOPOJIOrHYeCKHEe U3bICKAHUA

HHXeHepHO-THAPOMETEOPOIOTHYECKAE W3BICKAHUA Ha TEPBOM dTame MpH
pa3pabOTKe MPOEKTHOU JOKYMEHTAIMN 00BEKTOB KalMTaIbHOIO CTPOUTEIHCTBA B
paiioHax pacmpocTpaHeHHs] Ha0yXalOIINX TPYHTOB BBIMOIHSIOT B COOTBETCTBUU C
tpeboBanusmu CIT47.13330.2016 (moxpazaen 7.3.1).

6.1.4 HKeHepHO-IKOJIOrHYeCKUEe U3bICKAHUS

WHXeHepHO-IKOIOTHUECKUE M3BICKaHUs Ha TIEPBOM JTare Mpu pa3paboTke
MPOCKTHOM JOKYMEHTAIlMu OOBEKTOB KAMTAIBHOIO CTPOUTEILCTBA B panoHax
pacnpocTpaHeHusi HaOyXalolllUX TPYHTOB BBIMIOJHSIIOT B COOTBETCTBHH C
tpeboBanusamu CII47.13330.2016 (moapa3aen 8.3.1).

6.2 Un:keHepHbIe U3LICKAHNS B PailOHaX pacnpocTpaHeHus HA0yXaKIUX
TPYHTOB  JIJisi  TNOATOTOBKM  NPOEKTHOH  JOKyMEHTAMH  O00bEKTOB
KANMTAJBHOT0 CTPOUTEIbCTBA — BTOPO#i dTaNn

6.2.1 UH:KeHepHO-TeoAe3nYeCKUEe U3bICKAHMS

6.2.1.1 HmxeHepHO-TCOIC3NYECKUE W3BICKAHUS Ha BTOPOM JTame s
MOJITOTOBKU MPOEKTHOM JTOKYMEHTAIINH 00bEKTOB KaMTAILHOTO CTPOUTEIHCTBA B
paiioHax pacmpocTpaHeHHs] Ha0yXaloIINX TPYHTOB BBIMOIHSIOT B COOTBETCTBUU C
tpeboBanmsmu CIT 317.1325800.2017 (moapasmen 7.2) ¥ HACTOSIIErO CBOJA
paBul.

6.2.1.2 B cnydae, ecnu 3alaHUEM MPETyCMOTPEH JIOKAIbHBII MOHUTOPUHT
KOMIIOHEHTOB T'€0JIOTUYECKOW Cpefbl, B COCTAaBE HH)KEHEPHO-TEOe3UUECKUX
M3BICKAaHUM Ha BTOPOM 3Tarie B COOTBETCTBUU C IIPOTPAMMOI BBITIOJIHSIOT:

- CTYIIIEHUE UCXOTHON U HabMonaTensHOM (eopmMaimoHHOM) ceTel;

- TOMOTPaUIECKYyI0 CHEMKY YYaCTKOB pACIPOCTPAHCHHS] HAOYyXaromux
rpyaToB B Macmrtabe 1:5000-1:200 u BbicOTOM ceuenusi penbeda cormacuo CII
47.13330.2016 (mpunoxenne B);

- TOBTOPHBIE W TIOCTCAYIONIME IHUKJIbI HAOMIOACHUNA 3a CMEHICHUSIMHU
Ha0yXalolluX TPYHTOB;

- BBIHOC Ha MECTHOCTh W IIJIJAHOBO-BBICOTHYIO TPHUBS3KY TOTIOJTHUTEIBHBIX
WH)XCHEPHO-T€0JIOTHUECKUX BBIPAOOTOK M TOUEK HAOIIOACHHUIA;

- COCTaBJCHHME TEXHMYECKOrO OT4eTa O pe3yJabTarax HWHKEHEPHO-
r'€0/Ie3MYECKUX U3bICKaHui (4.2.11).

6.2.2 UHKeHepHO-Te0JI0TnYeCKHe U3bICKAHUSA
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WHxeHepHO-TeOIOTUYECKHEe W3BICKAaHUS B pailoHAaX pacmpoCTpaHEHUS
HaOyXalomuX TPYHTOB Ha BTOPOM JTame s TOJATOTOBKH TMPOEKTHOMN
JOKyMEHTAIIMU OOBEKTOB KAMUTAJIBHOTO CTPOMTEIHCTBA  BBIMIONHSIOT IS
YTOYHEHUS  WHKEHEPHO-TEOJIOTMYECKMX  YCJIOBHM  (BKJIIOYash  CBOMCTBA
cnenupruYecKnX HaOyXalolMX TPYHTOB) HAa Y4acTKaX PacIoOKEHUs OTACIIbHbBIX
3MaHUN UM COOPYXKEHUM WM uX Tpynnbl ¢ ydetom TpeboBanuit  CII
446.1325800.2019 (moapazaen 7.2) v HACTOSIIIETO CBOJIA TTPABHIL.

6.2.2.1 Ilpu UHXEHEPHO-TEOJOTHYECKMX M3bICKAHUSAX B  pailloHax
pacnpocTpaHeHus: Ha0yXalolUX TPYHTOB YTOUHSIOTCS:

- COCTaB, COCTOSIHHUE€ W CBOMCTBa TPYHTOB (B TOM 4YHCIE clenu(pUUecKue
XapaKTePUCTHKU HaOyxarommx TrpyHTOB coridacHo 4.3.9) 1o BbIICICHHBIM
WHKXCHEPHO-TCOJOTUYECKAM DJIEMEHTaM B TIpenesiaX KOHTYPOB MPOEKTUPYEMBIX
3IaHUM U COOPYKECHUM;

- HOPMATHBHBIC M PACUYCTHHIC 3HAUCHHUS XapPaKTEPUCTHK MPOYHOCTHBIX M
nehOopMaITMOHHBIX CBOWCTB HA0YXaOIIUX TPYHTOB IIPH IMTPUPOTHON BIAXKHOCTH U B
BOJIOHACHIIIICHHOM COCTOSHUM TI0 BBIJICJICHHBIM HH)KCHEPHO-TE€OJIOTHICCKAM
AJIEMEHTaM B TIpeJiesiaX KOHTYPOB MPOSKTUPYEMBIX 3[IaHUN U COOPYKESHHUIA;

- POTHO3 Pa3BUTHS TIpoliecca HaOyXaHUs; U3MEHEHHS! CBOMCTB HA0yXaroIux
TPYHTOB MPU CTPOUTENHCTBE U IKCILTyaTaIlliid OOBEKTOB.

6.2.2.2 OcHOBHBIEC BUJIBI PAa0OT U KOMIUICKCHBIX MCCIICIOBAHUM, BXOASAIINX B
COCTaB HH)KEHEPHO-TEOJIOTUYECKUX HW3BICKAaHUN 11 TOJTOTOBKH TPOEKTHOM
JIOKyMEHTAIlUd OOBEKTOB KANUTAJIBHOTO CTPOUTENHLCTBA Ha IEPBOM JTare B
palioHax pacrpocTpaHeHUs: HAOyXarolIMX TPYHTOB, OMPEACIAIOTCS TPEOOBAHUSIMHU
CII 446.1325800.2019 (myskT 7.2.3) ¥ BBITOJTHSIIOTCS C Yy4€TOM JOMOTHUTEIBHBIX
TpeboBanwmii 4.3.

6.2.2.3 B mpenenax TIUIONIAAKKA CTPOUTEILCTBA W HEMOCPEICTBEHHO
nmpwieraromeid K HEHW TEPPUTOPUH  BBITIOJHSACTCS  PEKOTHOCIIMPOBOYHOE
oOcye10BaHNE B IENSIX BBISBICHUS BO3MOXKHBIX U3MCHEHUN B OTMEUYCHHBIX paHee
MTOBEPXHOCTHBIX MPOSBICHUSAX HAOYXaHUS TPYHTOB, MPOMCIIICIINX 33 BpeMsI TIOCIIe
BBITIOJIHEHUST TIPEAIISCTBYIONIUX W3bICKAHWM, ¥ BBISBICHUS TEXHOTCHHBIX
(bakTopoB (MCTOYHUKOB MOTEPH BOJI U3 MOJ3EMHBIX KOMMYHHUKAIIUNA, BOJJOEMOB U
Jp.), KOTOpbIe MOTYT OKa3aTh BJIMSHHE HA Pa3BUTHE MPOILIECCOB HAOyXaHHs Ha
HCCIIEyEMOM TUIOIIAJIKE.

6.2.2.4 VHXeHepHO-Te0JIOTHYECKHE CKBAKUHBI B pallOHAX pacipoCTpaHEHUs
HaOyXalomuXx TPYHTOB CJEIyeT pa3Memarh M0 KOHTypaM U (WJK) OCsAM
MPOCKTUPYEMBIX 3IaHUM U COOPYKCHHH, B MECTaX PE3KOr0 M3MEHEHHUs Harpy30K
Ha (QyHDaMeHTHI W TIIyOMHBI WX 3anoxeHus, B coorBerctBuu ¢ CII
446.1325800.2019 (mynktel 7.2.4 u 7.2.5), npuHUMas MUHUMAJIbHbIE PACCTOSHUS
u3 ykazanHoro auamnazona B CII 446.1325800.2019 (tabnuma 7.3).

MakcumanbHble PACCTOSTHUSI MEXIY TOpPHBIMH BbIpaboTkamMu (10 50 M)
ClIeMyeT TPUHUMATh 1107 TPYNIy MAaJOdTaXHBIX 3JaHUH H  COOPYKEHUH
MOHM)KCHHOTO YPOBHS OTBETCTBEHHOCTH (ITAPHUKH, TETUIUIIBI, JICTHUEC ITaBUIIHOHBI,
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HEeOOJIbIINE CKIAABI U T. 1.) C PACIOIOKEHHUEM BBIPAOOTOK MO yriaMm y4yacTka, B
npenaesnax KOTOporo OHA Pa3MeIaroTCs.

Jlnst meTanbHOro M3y4deHHs CTPOCHHsI HaOyXarolled TOJIIU U ONpoOOBaHHUS
BBIJICJICHHBIX CJIO€B I'PYHTOB B Npelejax KOHTYpOB MPOEKTUPYEMbBIX 3AAHHN U
COOPY>KEHHUU TIOBBIIIEHHOTO M HOPMAJIbHOIO ypPOBHEW OTBETCTBEHHOCTH
PEKOMEHJIyeTCsl MPOXOJIUTh OJMH-IIBA IIypda ¢ UX pa3MelIeHUEM B MeECTax C
MpeanojaraéMbIMUd PE3KUMU HM3MEHEHMSIMH COCTaBa, COCTOSIHUSI W CBOMCTB
HaOyXaloluX TPYHTOB.

WNHxkeHepHO-TeoJIOTUYECKHEe CKBOXKHHBI B palOHax pacnpoCTpaHEHUs
HaOyXalolMX TPYHTOB HA Yy4YacTKaX WHAMBUIYATbHOTO MPOEKTHUPOBAHUS TPacc
JUHEWHBIX COOpYyKeHUU pasmerniatrorcs B cootBercTBun ¢ CIT 446.1325800.2019
(myHkT 7.2.16).

bypenne WHXEHEPHO-TEOJIOTUYECKUX CKBAXXHH JIOJDKHO OO€ecleyuBaTh
IPOXOJIKY TOJIIM HAOyXaroUIMX TPYHTOB B Mpelerax CKUMAEMOW 30HbI, HO HE
MEHEEe 4YeM JI0 IIyOMHBI, I/I€ 3HAYEHUSI CYMMapHOT0 BEPTUKAIBHOIO HAIPSKEHUS
OT COOCTBEHHOTO BECa I'PyHTa M JOMOJHUTEIBHOIO OT COOPY>KEHHMSI MPEBBIIIAET
JaBJIeHUE HAOyXaHUs.

OnpoOoBanue Touil HabyXaroumx TpyHTOB (0TOOp 0Opa3loB IPYHTOB) IS
OIpE/ENICHUs] UX CBOWCTB B Ja0OpaTOPHBIX YCIIOBUSX CIEIYET OCYLIECTBIAThH
INPUMEHUTENBHO K BBIJICJICHHBIM paHee B Mpeleraax MCCIEeIyeMOM TOJIIHU
VHKEHEPHO-TEOJOTUYECKUM JIEMEHTAM.

OT00p 00pa3loB TIPyHTOB HAPYIIEHHOTO M HEHAPYLIEHHOTO CIIOKEHUs
(MOHOJIUTOB) M3 MH)XEHEPHO-T€OJOTHUYECKUX CKBa)XUH NMPOBOJSAT B KOJUYECTBE,
YIOBJIETBOPSIIOILIEM BBITIOJIHEHHE JIa0OPATOPHBIX MCCIEIOBAHUNA TPYHTOB B
o0beMax, yKa3zaHHbIX B Tabnuie 6.1 (¢ yueTom onpeneneHnii Ha MpeAeCTBYOINX
ATamax U3bICKaHMil).

WHXeHepHO-TeOJIOTUYECKHE CKBOXUHBI TaKXe€ MOTYT pacrojiaratbes 3a
IPAaHULEN MPOEKTUPYEMBIX KOHTYPOB 3JIaHMM M COOPYKEHUM NpPH HU3MEHEHUU
WHXEHEPHO-TEOJOTUYECKHUX YCIOBUN U (WJIH) MPOSIBJICHUH MPOLECCOB HAOyXaHUs.

6.2.2.5 NnxenepHo-reopu3nyuecKkre MCCIECIOBAHUS CIEIYET BBHITIOJIHATH B
cootBeTcTBUM ¢ TpeboBanusimu CII 446.1325800.2019 (nmynkT 7.2.21) u ¢ yuetom
4.3.14.

6.2.2.6 lloneBbie uccIeNOBaHMUS TPYHTOB B pailOHaX pacnpoCTPaHEHUS
HaOyXaroIIKUX TPYHTOB CJEeAyeT MPOBOAUTH B KOHTYPAaX Y4aCTKOB IPOEKTUPYEMOTO
pasMerenus 37aHui u coopyxenuit B coorserctBun CI1446.1325800.2019 (myHKT
7.2.22).

Bb16op MeTOJ0B ompeneneHus XapaKTepUCTUK HaOyXaroluX TPYHTOB IpHU
MOJIEBBIX  MCCIIEOBAHUAX  CJEIYyeT YCTAaHaBIIMBaThb B  COOTBETCTBUU C
TpeOboBanusimu 4.3.16.1, B 3aBUCHMMOCTM OT BHJAa M Ha3HAYCHUs 3JaHUA U
COOPY>KEHHUM, C YYETOM UX YPOBHS OTBETCTBEHHOCTH, TTTyOUHBI 3JI0KEHUS U TUIIOB
(GyHIaMEHTOB, METOJIOB HX pPacyeToB, MPOEKTHBIX HArpy30K Ha (yHIAMEHTBHI,
YCIIOBUU JKCIUTyaTallud OCHOBAHWUM 3[IaHUW U COOPYKECHUH, a TAKKE 0KHUIAAEMOTO
MOBBIIICHHS BIQXKHOCTH HAa0yXaloUIMX IPYHTOB, COCTaBa B3aUMOJCHCTBYIOLIETO C
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TPYHTaMHU pacTBOpa, BO3MOKHOCTH LIMKIMYECKON CMEHBI IPOLIECCOB HAOYXaHUS U
yCaIKH.

[ToneBbie ompeneneHUss TMoka3aTeleld MPOYHOCTHBIX U JehOpMaIlMOHHBIX
CBOMCTB HaOyXalIIUWX TPYHTOB PEKOMEHIYETCS BBIMOJHATH MPU MPUPOIHOMN
BJI&KHOCTA M TIIPU IOJHOM BOJOHAChIIeHUU. KoIM4ecTBO UCHBITaHUNA TPYHTOB
MOJIEBBIMU METOJIaMU TIPU MPHUPOIHON BIAKHOCTU OMpPEAENsieTcs] TPEOOBaHUSIMU
CIT 446.1325800.2019 (mynktr 7.2.22). KonMuecTBO HWCHBITAHUNH TPYHTOB
MOJIEBBIMU METOJIAMMU IPU MOJHOM BOJOHACHIIIEHHU — HE MEHEE TPEX UCIBITAHUN
JUIS KQXKJIOTO HHYKEHEPHO-TEOJIOTHYECKOT0 BJIEMEHTA B IpElesiax CoKUMaeMou
TOJIIA OCHOBaHMs (MM JBYX JUIS INTaMIIa, €CJIM OMpeaesieMble TOKa3aTesu
OTKJIOHSIFOTCSI OT CpeiHero He Ooiree ueM Ha 25 %).

Honyckaercss (rpu OOOCHOBAaHMM B MpPOrpaMMe) BBIOJHATH MOJIEBbIC
onpeneneHuss AepOpMalMOHHBIX CBOWCTB HaOyXarOUMX TPYHTOB TOJBKO IPHU
OPUPOAHON BIAXKHOCTH, a MOAYJb JedopManuu NpU YBIAKHEHUH MOJIy4aTh C
UCITOJIb30BAaHUEM KOPPEKTUPYIOLIEr0o KO3(DPUIMEHTa MEXTy KOMIPECCHOHHBIMU
MOAYJISAMU Ae(OpPMALIMH ITPU TPUPOIHON BIAXKHOCTH U MPU BOJOHACHIIICHUH.

Pe3ynpTaThl MOJEBBIX MCCIENOBAHUA TPYHTOB MCHOJB3YIOT ISl YTOUHEHHS
MOJyYEHHBIX JJaOOPaTOPHBIMU METOJAAMU 3HAYEHHUH NOKa3aTeseld MPOYHOCTHBIX U
ne(OpMAllMOHHBIX CBOWCTB JJIsi 3JaHUA M COOPY)KEHMH MOBBIIIEHHOTO U
HOPMAJIBHOTO YPOBHEW OTBETCTBEHHOCTH.

Jlis yTOYHEHHMs] BEJIMYMHBI OTHOCUTENBHOM Aeopmainuu HaOyXaHUs MpH
3aJIaHHOM JIaBJICHWN B KOHTYpaX Y4acCTKOB IMPOEKTHUPYEMOTO pa3MEIECHNs 31aHUI
U COOPYKECHHH PEKOMEHIYETCs NpelyCMaTpUBaTh IPOBEACHUE HCIBITAHUN C
3aMauyMBaHUEM HaOyXaroUMX IPYHTOB B ONBITHBIX KOTJIOBaHAax coriacHo 4.3.15.2.

Jns npoexkTHpoBaHUsA CBalHBIX (YHAAMEHTOB 3JaHUH U COOPY>KEHUU
MOBBIIIEHHOT'O YPOBHS OTBETCTBEHHOCTH B CPEIHE- U CUIIbHOHAOYXAIOUIUX TPYHTAX
CJIelyeT MPOBOAUTH HMCHBITAHUS HATYPHBIX CBall CTaTUYECKUMM HArpy3KamH C
3amMaunBaHueM. [[yHKTBI UCTIBITAaHUI CleyeT pa3MelaTh 3a npeaesaMu y4acTKOB
MPOEKTUPYEMBIX 3/IaHUK M COOpPYKEHUH (Ha pacCTOSHUM HE MEHEE MOJyTOPHOMN
TOJILIMHBI €10 HAOyXalIIWX TPYHTOB OT HMX KOHTYPOB WJIM IpPH MOIIHOCTH
HaOyXaroIUX TPYHTOB, NPEBbINIAIOIMIEH TIIyOWHY CKHMaeMoll Toilu, — Ha
paccTOsSsHUM HE MEHee IMOJIYTOPHOM BENWYMHBI TNTyOWHBI C)KMMaeMOM TOJILIK) B
MECTax C AaHAIOTMYHBIMU TPYHTOBBIMH YCIIOBHSIMHU.

OnpeneneHne MECT IMPOBENECHHS ONBITHBIX MCIBITAHWM HAaTypHBIX CBai (B
OCOOCHHOCTH € JJIUTENbHBIM IUIOIIAAHBIM  3aMaylBaHHEM), KOJIWYECTBA
UCIIBITAHUM, a TaK)Ke€ METOJI0OB NOTpykKeHus (WM YCTpPOMCTBA) CBail clielyeT
00OCHOBBIBaTh B JAOMOJHUTEILHOM IPOrpaMMe UCTIBITAHUN.

CocraBneHue JOMOJHUTEILHOM NPOrpaMMbl HMCHBITAHUM PEKOMEHAYETCS
OCYUIECTBJISTh COBMECTHO C OpraHu3allfeil, pa3padaThIBalolIel MPOEKT CBAMHBIX
GbyHIaMEHTOB 3aHUN U COOPYKEHHH, C y4aCTHEM CTPOUTEIHLHON OpraHu3aluu,
KOTOpasi OyAeT OCYIIECTBIISITh UX CTPOUTENILCTBO, & TAKXKE C MPUBIICYEHUEM TIPU
3HAYUTEIBHON HEOJHOPOAHOCTH TOJI HAOYXalolMX TPYHTOB U OTCYTCTBUS
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COOTBETCTBYIOIIETO OIbITA B AHAJIOTMYHBIX YCIOBHSIX MNPOPUIHLHON HAyIHO-
MCCIIE0BATEIbCKOM OpraHu3aluu.

6.2.2.7 T'maporeonoruvyecKkue WCCICAOBAHUS CIEAYeT BBIMOJIHATE IS
omnpenencHus (yTOYHEHUS) XapaKTEPUCTHK BOJOHOCHBIX TOPHU30HTOB M UX
XUMHYECKOTO cocTaBa B cOOTBeTCTBUU C TpeOoBanusamu CII 446.1325800.2019
(myskT 7.2.23) u ¢ yuetom 4.3.16.

Jns onpeneneHuss BO3MOXKHBIX M3MEHEHHUM peXuMma W KoseOaHUil ypOBHS
MOJ3EMHBIX BOJI B MPOIIECCE CTPOUTENHCTBA M IKCILTyaTallul MPOCKTUPYEMBIX U
CYIIECTBYIOIIUX 3/JaHUN U COOPYKEHUM CIEAYyEeT UCIOJIb30BATh:

- Pe3yJIbTAThl CTAIIMOHAPHBIX HAOJIOICHUI 32 TTOI3€MHBIMHU BOJIAMHU 110 CETH
HaOJIFOIaTEIbHBIX CKBAYXKUH, CO3IAHHON Ha MPEANICCTBYIONIEM dTaIle N3bICKAHHI;

- TaHHBIE PA30BBIX 3aMEPOB YPOBHEH MOJ3EMHBIX BOJ B TOPHBIX BHIPAOOTKAX,
MIPOWICHHBIX O] OTICTBHBIC 3AHUS U COOPYKEHUS C ONPEICTICHUEM BO3MOKHOM
BEJTMYMHBI TTOBBIMICHUS (TMTOHMKCHHS) YPOBHSI MOA3EMHBIX BOJI aHATHTHYCCKUMHU
pacyeTamMu WJIM MaTeMaTHYECKUM | (MJIM) aHAJIOTOBBIM MOJICITUPOBAHUEM.

6.2.2.8 JlaGopaTopHble HCCIEIOBAaHUS CBOMCTB HaOyXalomUX TPyHTOB
BBITIOJTHSFOT /ISl yTOYHEHUS IPOYHOCTHBIX, Ne(hOPMAITHOHHBIX U (DHITETPAITMOHHBIX
CBOMCTB I'PYHTOB Ha Y4acTKaX KOHTYPOB IMPOEKTUPYEMBIX 3IaHUM U COOPYKEHUHN U
Ha y4acTKaX WHIUBUIYAIBHOTO MPOCKTUPOBAHUS TPACC JTMHEHHBIX COOPYKEHUM.

CocTaB 1 METO/BI OMPEICTCHUN XapaKTEePUCTUK HAOyXaroluuX IPyHTOB MPHU
7a00paTOPHBIX  HUCCIEIOBAHUSX MX CBOWCTB CIEIyeT yCTaHaBIUBaTh B
cootBeTcTBUM ¢ 4.3.17 B 3aBUCUMOCTH OT YpPOBHS OTBETCTBEHHOCTH 3JIaHUM U
COOPY)KEHUU, O0XHJIA€MOTO TIOBBIIICHUS BIAXXHOCTH HAOYXalolUX TPYHTOB,
COCTaBa B3aMMOJICHCTBYIOIIETO C TPYHTaMH PacTBOPa, BO3MOKHOCTH ITUKIHUECKON
CMEHBI MPOIECCOB HAOYXaHUS U YCaIKH.

JlabopaTopHble OMpeAeneHns OTHOCUTENbHOM Jedopmanuu HaOyxaHus
IpyHTa TIPH TIOJTHOM BOJOHACHIIICHUH CJICTYyET OCYIIECTBIATH corjacHo 4.3.17 B
mpenenax CXKMMAeMOW TONIIM OCHOBAaHMS TPH (PAKTHYECKOM HAMPSHKCHUW Ha
[IyOuHE UCTIBITAHUM.

KonudecTBo 1a00paTopHBIX OMpeIeTICHUI MPOYHOCTHBIX U 1ePOPMaIMOHHBIX
CBOMCTB HaOyXarOMIMX TPYHTOB (YIJIa BHYTPEHHETO TPEHUS, CIICTUICHUS U MOTYJIS
nedopMalyn ) TPUHUMAIOT B COOTBETCTBHH € TpeOoBaHUSIMU 6.2.2.6 1 Tabmuiibl 6.1.

6.2.2.9 JlokanbHBIII MOHUTOPUHT JIMHAMHKHU Tpollecca HaOyXaHHs TPYHTOB,
U3MCHEHHUS XapaKTEPUCTUK HAOyXalomUX TPYHTOB CIEAyeT MNpOAOoKaTh Ha
cyuiectBytoniei cetu. CryuieHue MyHKTOB CETH PEKOMEHJYETCS OCYILECTBISAThH
BOJIM3U TMPOCKTUPYEMBIX 37aHUN M COOPYXEHUH C MOKPBIM TEXHOJIOTHUYECKUM
MPOIIECCOM H  BOJOHECYIIMMH KOMMYHHKAITUSIMH, a TaKXe Ha YyJacTKax
pa3MelIeHnst HanboJiee OTBETCTBEHHBIX 3/IaHUNA M COOPY)KCHHUH B IEJIIX KOHTPOJIS
3a TTOJBEMOM YPOBHS IOJ3EMHBIX BOJ, CBOEBPEMEHHOTO YCTPAHCHHUS yTECUCK W3
BOJIOHECYIIMX KOMMYHHMKAUMUU W T. A. EcCau pexuMHas CETh HE CO3/aHa, €e
YCTPOMCTBO CIIEAYET MPEIyCMOTPETh B IPOCKTE CTPOUTEIHCTBA 0OBEKTA.

6.2.2.10 TexHuyeckuid OTYET MO pe3yjbTaTaM HHKEHEPHO-TEOJOTUYECKHUX
M3BICKAaHUM B pallOHAX pacpOCTpaHECHUsI HAOYXaIoMUX TPYHTOB Ha BTOPOM dTarie
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JUIE  pa3pabOTKU  TMPOEKTHOM  JOKYMEHTAIMM  OOBEKTOB  KalUTaJIbHOTO
CTPOUTENHCTBA COCTaBIsIETCS B cO0TBeTCTBUU ¢ TpeboBanusmu CII 47.13330.2016
(myHKT 6.3.2.5) ¥ IOMOMHHUTETHHO JOHKEH COJEp)KaTh AaHHbIe, yKka3aHHble B CII
47.13330.2016 (mynkt 6.3.3.3).

B TexHudyeckoMm oT4eTe (3aKIIOYCHHHM) OO0 WHXEHEPHO-TEOJIOTUYSCKUX
U3BICKAHUSAX CJEIyeT MPHUBOIUTH JNAaHHBIC M MaTepHAIbl (C Y4€TOM PE3yJIbTaTOB
M3BICKAHUM Ha MPEINISCTBYIOIIEM ATare), aHaJOTHMYHble YKa3aHHBIM B 6.1.2.14
NPUMEHUTEIHHO K yU4aCTKaM OT/ICIBHBIX 3IaHUN U COOPYKCHUN WIIH WX TPYIII.

B TexHWYecKOM OTYeTe CleAyeT NIaTh OIEHKY BO3MOXHOCTH H3MCHCHUS
peKMMa TOI3EMHBIX BOJ B TMPOIECCe OKCIUTyaTalldd TPOEKTUPYEMBIX U
CYLIECTBYIOIINX 3[JaHUI U COOPYKEHHI MO pe3ysbTaTaM JOKAIbHOTO MOHUTOPHHTA
(B cilydae ero BBINIOJIHEHUSI B paMKaX WHKCHEPHO-TEOJOTUYECKUX M3BICKAHMIA) C
YU4ETOM JaHHBIX MaTeMaTHYeCKOTO W (WJIM) aHAJIOTOBOTO MOJACTUPOBAHUS U
MPUBECTU MTPOTHO3 HAOyXaHMUsS TPYHTOB OCHOBAHHUS 3aHUN U COOPY>KCHUI.

6.2.3 UH:KeHEepHO-THAPOMETEOPOJIOTHYECKUEe U3bICKAHUS

HHXeHepHO-THAPOMETEOPOIOTHUECKAE HM3BICKAHUSI Ha BTOPOM JTamne MpH
pa3pabOTKe MPOEKTHOU JOKYMEHTAIMN 00BEKTOB KalMTaJIbHOIO CTPOUTEIHCTBA B
paiioHax pachpoCTpaHEeHHs] HAOYXarOIIMX TPYHTOB BBIMOJIHSIOT B COOTBETCTBHUH C
tpeboBanusamu CI147.13330.2016 (myHkT 7.3.2).

6.2.4 NH:KeHepHO-IK0JI0TN4YeCKHe U3bICKAHUS

NHKeHepHO-IKOJIOTUYECKHE U3BICKAHUSI Ha BTOPOM I3Tare MpuU pa3paboTKe
MPOEKTHOM JOKYMEHTAIluu OOBEKTOB KAMTAILHOTO CTPOUTENHLCTBA B panoHax

pacmnpocTpaHeHUs] Ha0yXalolmMX TPYHTOB BBIMOJHSIOT B COOTBETCTBUU C
tpeboBanusmu CIT47.13330.2016 (nmyskT 8.3.2).

7/ NH:KeHepHbIe U3BICKAHUS B PAOHAX PACNPOCTPAHEHUs] HA0YXAIOIIUX

TPYHTOB IIPHM CTPOUTEJIbCTBE U PEKOHCTPYKIMH 3IaHUI U COOPYKeHUit

7.1 UH:xeHepHO-TeoAe3nYeCKUE H3bICKAHUS

7.1.1 HHXEHEpHO-TEONE3NYECKUE M3BICKAHUS TIIPU CTPOUTEIBCTBE W
PEKOHCTPYKITUH 3IaHUI U COOPY>KEHHM B palioHaX pacipoCTpaHEHUsT HA0yXaroIINX
I'PYHTOB BBIIOJHSIOT B cooTBeTcTBUH ¢ CIT 317.1325800 (pa3men 8) v HacTOSIINUM
CBOJIOM ITpaBUJI.

7.1.2 B cnydae, ecnu 3aJaHUEM NPEAYCMOTPEH JIOKAJIbHBII MOHUTOPUHT
KOMIIOHEHTOB T'€0JIOTMYECKOM Cpelbl, B COCTaBE HH)KEHEPHO-TEOAE3MUECKUX
M3BICKAHUWA TPU CTPOUTEIIBCTBE M PEKOHCTPYKIMU 3JaHUM U COOPYKEHHUU B
COOTBETCTBHHM C MPOrPaMMOi BBIIIOJIHSIOT:

- CTYIIEHUE UCXOIHOM 1 HaOMoaTeIpHOM (AedhopMallMOHHON) CEeTeH;

- TOMOrpaHUYecKyl0 ChEMKY YYacTKOB pACIPOCTPAHEHUS] HAOYXarolUX
rpynTtoB B macmrade 1:5000-1:200 ¢ BbicoTOM ceueHusi peinbeda COIrIacHO
CIT147.13330.2016 (npunoxenue B);

- HaOJIO/IEHN 32 BEPTUKAJIbHBIMU CMEHICHUSIMU MPOCAIOUYHBIX TPYHTOB; Ha
MPOTSKEHHBIX JIMHEHHBIX OOBEKTaxX IMOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTHU
HAOJIOJIEHUS]  PEKOMEHAYETCS  MPOBOJUTH C  HCIOJb30BAHHEM  JaHHBIX
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JUCTAHIIMOHHOTO 30HIUPOBAaHUS 3eMIH — HU(POBOK a’podoTOCHEMKU (B TOM
YHCIIE BBIMOJIHIEMON OECTMIIOTHBIMHE JIETATEIbHBIMHU aliapaTaMu), BO3AYIIHOTO U
HA3€MHOT0 JIa3€PHOTO CKaHWPOBAHHUS, CITyTHUKOBOW pajiapHON UHTEPPEepOMETpUHU
U COYETAHHEM TEPEUNCICHHBIX METO/IOB;

- BBIHOC Ha MECTHOCTh M IUJJAHOBO-BBICOTHYIO TPUBSI3KY HWHKEHEPHO-
re0JIOTUYECKUX BHIPAOOTOK M TOYEK HAOIIOACHUMH;

- COCTaBJICHUE TPOMEKYTOUYHBIX M TEXHMUYECKOTO OTYETOB O PE3yJbTaTax
WH)KEHEPHO-Te0Ae3nYeCKuX u3bickanuii (4.2.10, 4.2.11).

7.2 UHKeHEPHO-Te0JIOTHYeCKHe U3bICKAHUSA

7.2.1.1 ImxeHepHO-Te€0JI0THYECKHE U3bICKAHUS TIPU CTPOUTETHCTBE 3IaHUM U
COOpPY)KEHHI B pallOHaX pacIpOCTPaHCHHUs] HAOyXalIMX TPYHTOB JIOJKHBI
o0ecrieunBaTh MOJNYyYEHUE JAHHBIX IJS OIEHKA COOTBETCTBHS PE3YJIbTATOB
WH)XKCHEPHO-TCOJIOTHUECKNX M3bICKAHUH, WCIIOJIb30BAHHBIX TMpH  pa3paboTke
NPOEKTHON JOKYMEHTAallMd M PEe3yJbTaTOB BCKPBIIIHBIX pabOT COTJIacHO
CITI 446.1325800.2019 (myHkT 8.1).

7.2.1.2 Ilpu BBITIOIHEHUU KOHTPOJIS 32 MIPOU3BOJCTBOM 3E€MIISIHBIX paboT Ha
OCHOBE IMPOBEJEHUSI 00CIE0BaHUS KOTJIOBAaHOB, TPAaHILIEH, TYHHEJEH U JPYruX
BBIEMOK  CJ€IyeT  YCTaHaBIIUBaTh  COOTBETCTBHE  TPAHMI]  YYaCTKOB
pacnpocTpaHeHus: HaOyXaloIlIUX TPYHTOB (B IUTaHE M pas3pe3e), MPHUHSATHIX B
MPOEKTHOM TOKyMEHTAIUH, (PaKTHUYECKUM.

[Ipu oOcnenoBaHUM JIOJKHO BBITIOJNHATHCS: OMHUCAHUE TPYHTOB (XapakTep
HaIJJaCTOBaHMS, COCTAaB, COCTOSIHUE U CBOMCTBA) B CTEHKAX U JHE KOTJIOBAaHOB U
BBHIEMOK;  BBIMIOJIHEHHWE 3apUCOBOK U  ¢oTorpadupoBaHue; oTOOp, MNpHU
HEO0OXOJMMOCTH, KOHTPOJIBHBIX TMPOO TPYHTOB WM TOJ3EMHBIX BOJ; PETHUCTpAIUs
MOSIBJICHUST W YCTAHOBJICHMSI YPOBHS TMOA3EMHBIX BOJ, 30HBI KAMMJUISIPHOTO
HACBIIICHHUS] TPYHTOB; YCTAHOBJICHHE XapaKTEPHBIX OCOOCHHOCTEH MOCTYIUICHUS
BOJIbI B BBIGMKH, BEJIMUUHBI BOJIOOTIINBA.

B pesynmpraTe 0OCIEIOBaHMS COCTABISIOTCS JETAIbHBIE WHKXEHEPHO-
reOJIOTHYECKHe pa3pe3bl M KapThl WH)XEHEPHO-TEOJOTUYECKUX YCIOBUH C
IpaHUIIAMH YYACTKOB PACIIPOCTPAHECHHS HA0YXaIOIUX IPyHTOB B MaciiTade 1:500—
1:50 (pu cootBeTcTBYyIOIIEM 0O00CHOBaHMH — 1:10).

7.2.1.3 Pe3ynbrarbl WHXEHEPHO-TEOJOTUYECKUX W3bICKAHUNA B TIEPHOT
CTPOUTEILCTBA CJEAYeT TMPEACTABIsATh B BHJAE TEXHUYECKOTO OTYeTa B
coorBerctBuM ¢ TpeboBanmsmu CIT  47.13330.2016 (nynkt 6.4.4) wu
CIT 446.1325800.2019 (myHkT 8.1.6).

TexHu4ecKuit 0TUeT JOJDKEH COIepkKaTh JaHHBIC 00 N3MEHEHUU COCTOSTHUS U
CBOMCTB HaOyXalwmuX TPYHTOB, THUIPOTCOJOTHYECKHX YCIOBUH, a TaKKe
pPEKOMEHJAlMKM 1O YTOYHEHWIO OpraHu3allid ¥ METOJOB IPOU3BOJICTBA
CTPOUTENHHBIX PabOT, B TOM YMCIIE 1O TEXHOJIOTHH UCKYCCTBEHHOTO 3aKpEIICHHS
Ha0yXaroluXx TPYHTOB, pa3paboTke MNPOUIAKTHYECKUX UM 3allUTHBIX
MEPOIIPUATHH.

[Ipy BBIABICHHH pPACXOXIACHUM (DAKTUYECKUX JAHHBIX O HaOyXaroIux
IpyHTaX C TMPUHATBIMH B TPOEKTHOW JTOKYMEHTAllMd B TEXHUYECKOM OTYETE
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JOJDKHBI ~ COZIEpPKATbCsl  MPEIOKEHUS 10 YTOYHEHHUIO COOTBETCTBYIOIIHMX
IIPOEKTHBIX PEIICHUM.

7.2.2.1 nxeHepHO-TeONOTUYECKIE U3BICKAHUS ISl PEKOHCTPYKIIMU 3IaHHA
Y COOPYKEHHI B pailoHax pacnpoCTpaHEHUs] HAa0YXaroIKX TPYHTOB BBIOJHSAIOT B
cootBercTBUM ¢ TpeboBanusiMu CII 446.1325800.2019 (myHkT 8.2) M TOJKHBI
oOecreynBaTh MOJyYeHHE MAaTEPUAIIOB U JaHHBIX, HEOOXOAUMBIX JIJIsi pa3pabOTKU
MPOEKTHOM JOKYMEHTAIlMM Ha OCYIIECTBICHUE PEKOHCTPYKIMU, B TOM YHCIIE
MEpOTPUATUNA UHKEHEPHOU 3allIUThl 00BEKTA CTPOUTENILCTBA.

7.2.2.2 Tlpu MHXKEHEPHO-TECOJOTMUECKUX H3BICKAHUIX ISl PEKOHCTPYKIUU
3MaHUA WM COOPYKEHMM HEO0OXOJAMMO OIpEAeNsITh HW3MEHEHUS WHXEHEPHO-
re0JIOTHYECKUX YCJIOBUHM 3a NEPHOJ CTPOMUTENIbCTBA M SKCIUIyaTalUu 3JaHUA U
COOPYKE€HUW, BKJIIOYAas MW3MEHEHHE penbeda, TeoIOTMYeCKOoro CTPOEHUS,
TUAPOTE€OJOTUYECKUX YCIOBUM, COCTaBa, COCTOSHMS M CBOMCTB HaOyXaromIMX
ITPYHTOB, aKTUBHOCTH WHXEHEPHO-TEOJOTMYECKHX MPOLECCOB, B TOM YHCIIE
MPOLIECCOB HAOyXaHHUS.

7.2.2.3 CoctaB, 00beM U METOABl MHKEHEPHO-TEOJIOTHUECKUX HM3BICKAHHUNA
OMPENICNAIOT B COOTBETCTBUM C TpeOOBaHUSIMU 6.2.2 B 3aBUCUMOCTH OT Ieied
PEKOHCTPYKIUHU, KaTErOPUH CII0)KHOCTH WH)KEHEPHO-TEOJIOTUYECKUX YCIOBUN U
YPOBHSI OTBETCTBEHHOCTH 3/1aHMSI WJIA COOPYKEHHUSI, €TO COCTOSTHUS.

7.2.2.4 Tlpu WHXKEHEPHO-TCOJOTUUECKUX HU3BICKAHUSIX JUISI PEKOHCTPYKIIUU
3MIaHU W COOPY>KEHUI B paloHaX pacHpOCTpPaHEHHs HAOYXalolUX T'PYHTOB
BBITIOJIHAIOT HAOIIOCHUS 32 OCaJIKaMU U ieopMaIlisIMH CYIIECTBYIOIIUX 3/IaHUN
U COOpY’KEHUH, 00ClIeJOBaHUE COCTOSTHUS TPYHTOB OCHOBAHUN UX (DyH/IaMEHTOB, a
TaK)K€ HaOJIOJEHUS 3a Pa3BUTHEM MPOLECCOB HaOyxaHUs TPYHTOB, BKJIIOYas
MPUIETAIOLLYIO0 TEPPUTOPHIO JIsl YCTAHOBJICHUS TMHAMUKYU U3MEHEHUsI (PaKTOpoOB,
0OyCJIOBIIMBAIOMIMX aKTUBU3ALIMIO MIpoLiecca Ha0yXaHus.

7.2.2.5 JlokanbHBIA MOHUTOPUHT Ha CYIIECTBYIOIIEH CETH CICIyeT
NPOJOJDKATh B TNEPHUOJ CTPOUTEIBCTBA M HIKCIUTyaTallMd MPOEKTUPYEMBIX U
CYILIECTBYIOIIMX 3[IaHUHA U COOPYKEHHH (peKOoMeHJyemasi MpOJOJLKUTEIbHOCTD
HaOJIIOICHUI Ha 3aCTPOCHHON TEPPUTOPUU COCTABIISIET TPU—TIATH JIET U OoJIee).

7.2.2.6 TexHWYeCKHI OTYET TO pe3yjbTaTaM HWHKEHEPHO-TCOJIOTUUECKUX
M3BICKAHUWA JUII PEKOHCTPYKUHMHM 3JaHUW W COOPYKEHUMM B  parloOHax
pacnpocTpaHeHHs] HA0yXaloUIMX TPYHTOB CJIEIYET NPEICTaBISITh B COOTBETCTBUU C
tpeboBanusamu CIT47.133330.2016 (nynkr 6.4.7).

7.3 UH:KeHEePHO-THAPOMETEOPOIOTHYECKUE U3bICKAHNS

NHXeHepHO-THAPOMETEOPOIOTMUECKIE U3bICKAHUSI B COCTaBE KOMIUIEKCHBIX
WH)XCHEPHBIX HW3BICKAaHWH TPH CTPOUTEIHCTBE W PEKOHCTPYKIUU 3JIaHUN U
COOpY)XKEHUW B pailOHAaX paclpOoCTpaHEHUs] HAOyXalolIUX TPYHTOB BBITIOJHSIOT B
cootBercTBUM ¢ TpeboBanusmu CI147.13330.2016 (moxpasznen 7.4).

7.4 UHKeHEePHO-IKO0JIOTHYeCKHEe U3bICKAHUSA

NHXKEeHEepHO-IKOJIOTUYECKUE  M3BICKAHMSI B COCTaB€  KOMIUIEKCHBIX
WH)XCHEPHBIX HW3BICKAHWH TIPU CTPOUTEIHCTBE W PEKOHCTPYKIUHU 3JIaHUN U
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COOpPYKEHUN B pailOHAaX paclpOCTpPaHCHUs] HAOYXalolUX TPYHTOB BBIMOJHSIOT B
cooTBeTcTBUH ¢ TpeboBanusmu CIT47.13330.2016 (moxpaznen 8.4).
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Ipuioxkenue A

OmnpenesieHre HOPMATUBHBIX 3HAYCHUH CBOOOIHOI0 HA0OYXAHUSA M JABJICHUA
Ha0yxaHus1 Ha0yXaIMX TPYHTOB

Tadonuma A.l — OnpeaejieHne HOPMATUBHBIX 3HAYEHUH CBOOOJTHOTIO
Ha0yxaHusi HA0YXalIUX I'PYHTOB

Bennuuna cBoO01HOTO HAOYXaHUS Eswo, . €., IPH IUIOTHOCTH CYXOT'0 TPYHTA Pd
Bnaxxnocte r/em®
W, 1. €. 15 1,6 1,7 1,8 19 2,0
0,02 0,09 0,11 0,14 0,17 0,19 0,22
0,04 0,08 0,10 0,13 r 0,16 0,18 02,1
0,06 0,07 0,09 B 0,12 0,15 0,17 0,20
0,08 0,06 0,09 0,11 0,14 0,16 0,19
0,1 0,05 b 0,08 0,10 0,13 0,15 0,18
0,12 0,04 0,07 0,09 0,12 0,14 0,17
0,14 A 0,03 0,06 0,08 0,11 0,13 0,16
0,16 0,02 0,05 0,07 0,10 0,12 0,16
0,18 0,01 0,04 0,06 0,09 0,11 0,14
0,20 0,00 0,03 0,05 0,08 0,10 0,13

[Ipumedanue— B HacTosmei Tabinile MPUMEHEHBI CIEAYIOINE YCIOBHBIE 0003HAUEHHS TPYHTOB: A —
HeHaOyxaromue; b — cnabonabyxatoniue; B — cpennenabyxarommue; I — cuibHOHaOyXaro1mue.

Taonwuua A2 — Onpenelenne HOPMATHUBHBIX 3HAYEHWH JAaBJICHHUS
Ha0yxaHusi HA0yXalIUX IPYHTOB

CBoboaHoe HabyxaHue, 1. €. JaBnenue nabyxanus, MIla
0,04 0,02
0,06 0,05
0,08 0,09
0,10 0,13
0,12 0,17
0,14 0,21
0,16 0,25
0,18 0,29
0,20 0,33
0,22 0,37
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