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BBenenue

B HacTOAmWX METOZMYECKUX peKOMeHZalusx (hanee Mo TeKcTy PexoMeH-
Jaluy) NPUBEICHBl CBEJSHUSI U YKa3aHHSA IIO INPOEKTHPOBAHUIO, TEXHOJOTHH U
IPOU3BOACTBY PaboT IO TeO0TEXHUYECKHIM MepOIPHATHSAM, BEITOJIHIEMEIM B paM-
Kax HHKeHepHOH 3alllUThl TEPPUTOPHHU OT IIPOSBIEHUS KapcTOBO-CY((PO3HOHHBIX
HPOLIECCOB.

Tlpu paspaborke PexoMeHpmaruii y4TeH OINLIT MHXKECHEPHBIX HU3BICKAaHWH,
IIPOEKTHPOBAHUS W IPOU3BOJACTBA pPabOT 1O 3aKPeINIEHHI0 3aKapCTOBAHHBIX
rpyHTOB BeecorosHoro o6benunenus «['napocnencTpoity, HHCTUTYTOB «I Hmpo-
crennpoekt», I'TIM «®yrnamentnpoext», «bamHWHctpoii», I'VII «Mocrop-
reotpect», 3AO «CtpoitHIT» u npyrux opraHuzauuii.

PexoMeHmanuu npenHasHadeHbl I MHXXEHEPHO-TEXHUYECKUX PabOTHUKOB
CTPOUTENBHBIX U IIPOEKTHBIX OpraHu3aLuil.

Pexomennanuu paspabotansl aBTopckuM koutektHeoM HUU ocHoBaHuit
U noa3eMHBIX coopyxkeHUil umenn H.M. I'epceBaHoBa B coctaBe: A. T. H. ['0T-
MmaH AJL, a. 1. 1. F'otman H.3., a. 1. H. llefinun B.A., k. T. H. M6parumos M.H.
K. T. H. Cemkun B.B., k. T. . lllanomnukos A.B., k. T. H. KoBanes B.A., k. T. H.
Poctoue A.B., k. T. H. Tpydano A.H., k. T. H. 3exuueeB ©.D., K. T. H. Buy-
koB JI.A., uax. I[latpukeeB A.B., mox obuieii penakuueit k. T. . Konsiouna 1.B.

H K. T. H. [llynareeBa O.A.



1 O0mast yacTh

Hacrosnme Pexomenpmanum paspaboranbl B passutue: rnassl 6.12 CIT
22.13330.2016. Axtyammsuposannas pemakmmss CHull 2.02.01-83* «OcnoBanns
3maHuil U coopyxeHuit»; rmaBel 8 CIT 116.13330.2012. AxkTyanusupoBaHHAs
penakius CHull 22-02-2003 «mxkeHepHas 3allliTa TEPPUTOpPHi, 3MaHURI U
COOpPYXXEHHH OT  ONAacHBIX  TeoNiordYecKHX  mpomeccoB.  OCHOBHEIE
nmonoxeHuws».rasel 16 CIT 45.13330.2014, AxTyanusHpoBaHHasd pefakLHsd
CHulI 3.02.01-87 «3emnsanste coopyxenmsi. OcHoBaHusA U pyHHaMeHTED; CIT
47.13330.2012. AxtyanusupoBaHHas pemakuus CHull 11-02-96 «MmxeHepHBIe
U3BICKAHUS [ CTPOUTeNbcTBA. OCHOBHEIE NONOXEHHD»; «PekoMeHmamuu 1o
3aKPEIUICHHIO PaCTBOPaMU 3aKapCTOBAaHHBIX IPYHTOB B OCHOBAHWH IPaXXIAHCKHX
U TIPOMBINIIEHHBIX coopyxkeHnit», HHUMOCII 1985 r; «PexoMeHmaluu IO
YKpeTIUTeNbHON LeMeHTalluM 3aKapcTOBAaHHBIX I'PYHTOB OCHOBaHMI 3MaHUH M
coopyxeHui. 1 pepaxkuusa», bamHWUctpoit, Yda —2006.

Pexomennanuu pa3paboTaHEl Ha OCHOBaHMHU TpeOoBaHHUA pasaena 6.12 CI1

22.13330.2016 ¢ yuerom monoxennit raass 8 CIT116.13330.2012.

1.1 Ob6aacTs NpEMeHeHHST

PexoMeHIanMy paclpoOCTPaHSIOTCS Ha NPOEKTHPOBAHUE, [IPOU3BOICTBO U
KOHTpO/Ib PaboT [0 reOTEeXHHHYECKHIM MEPONPUATUSAM HHKCHEPHOW 3aIlUTHl Tep-

PHUTOPHH OT MPOABICHUS KapcTOBO-Cy(h(O3HOHHBIX IPOLECCOB.

PexoMeHIauuy MOATOTOBIEHBI Ui CIEOYIOIINX BHIOB T'EOTEXHHUYECKUX
TIPOTUBOKAPCTOBBIX MEPOIPHATHIA:
- 3aroNHeHHe (TaMIIOHAX) KapCTOBBIX MOJNOCTEH B KapCTYIOIIMXCS IIOPO-
max;
- 3aKpellieHHe TPeLMHOBAThIX 30H B KapCTYIOLIUXCS IT0pOIax;
- 3aKpeIUIeHHe 30H Pa3phIXJICHUA U 3alloJHeHHe (TaMIOHaX) IOJIOCTed B

TOJIIE HaJl KapCTYIOUUMHUCS IOPOAaMHU;



- yCHIIEHHe TPYHTOB HaJl KapCTYIOIIUMUCS MOPOAAMH ITyTeM apMIPOBAHMS,
CO3JaHMs MaccuBa W3 3aKpeIIEHHOIO I'PYHTa WM IOBBILICHUE €r0 KeCTKOCTH 3a
CUET U3MeHeHUs HalpsHKeHHO-Je(OpMUPOBAHHOTO COCTOSHHS.

PexoMeHmanuu paclpOCTPaHAIOTCS Ha TIeOTeXHUYECKHE MEpOIpUATHS
HMH)XEeHepHOMH 3aIlUThl TEPPUTOPHH IJLS:

- BHOBb CTpOSILUXCA M PEKOHCTPYHPYEMBIX 3[JaHUHA H COOpYXEHUH,
PacIoNOKeHHBIX Ha TEPPUTOPHIX OMaCHBIX U IIOTEHIIHAIBHO-OMACHBIX B KAPCTOBO-
cyh$o3HOHHOM OTHOLIEHUH,

- CYIIECTBYIOIIUX 3AaHUN U COOPY>KEHHI HOPMAalIbHOI'O U IOBBHIIIEHHOI'O
YPOBHS OTBETCTBEHHOCTH, pAacIlOJIO)KEHHBIX Ha TEepPUTOPHSAX OMNAacHBIX U
MOTEHIUATBHO-OMACHEIX B KapCTOBO-CY(Hh(hO3MOHHOM OTHOIIIEHNH, BOJIM3HM KOTOPBIX
BBISIBJIEHBI MPOSIBIIEHUS KapCTOBBIX JethopManuii;

- CYLIECTBYIOIIUX 3AHUM U COOPYXKEHHH HOPMAJIBHOTO W IOBBIILIEHHOIO
YPOBHS OTBETCTBEHHOCTH, pACIONOXKEHHBIX Ha TEPPUTOPHUAX OIACHBIX U
MOTEHIIHATIBHO-OMACHBIX B KapcTOBO-CY(h(O3MOHHOM OTHONIEHHH, B OCHOBaHMIX
KOTOPhIX B paMKaX KanuTaJbHOTO PEMOHTa  3[aHHsA/COOpYXKEHHS WU
CTpoHMTeNbCcTBa OOBEKTa Ha coceHEM YydacTKe (oIpeensercs IPOTHO30M
W3MEHEHHS  TEONIOTHYeCKHX  YCIOBHM) MOXET  IPOU3OHTH  HM3MEHEHHE
THAPOTEONIOTHYECKUX YCIOBHM, TPHBOAAIMMNX K BO3MOXKHOCTH aKTHBH3AIHMHA
KapcTOBO-CY(P(O3HOHHBIX HPOIECCOB.

l'eoTexuuueckne MepoONpHATHAS WMHXCHEPHOM 3allMTBl 34aHWU U
COOpY)KEHHUH, pacloNoXeHHBIX Ha TEPPUTOPHAX ONACHBIX W MOTEHIHAIBHO-
OIlaCHbIX B KapCTOBO-Cy(b(I)O?.HOHHOM OTHOLICHUH PEKOMEHAYETCs BbLIIOJIHATL B
CIEAYIOMUX CIydasx:

- HAJIN4He Ha MOBEPXHOCTH 3€MJIM IIPOBAJIOB HJIH CIIEJ0OB B BUJI€ BOPOHOK
H OCeJlaHHi1. He3aBUCHMO OT HX I'eOMeTpHIecKoii GOpPMEI H pa3MepoB;

- PacMoyioKeHNe yYaCTKOB B 30HAX TEKTOHWYECKHX HApYIICHHH;

- pacmoiioKeHHe YJacTKOB B IIpeJieflax OPeBHHX MOTpeOeHHBIX PeUHBIX

JIOJIAH, B OCOOEHHO JI0JI€IHHKOBEIX;



- HalWYHWe WHTEHCHUBHOHM BePTHKANIbHON (UIBTpalUM ION3eMHBIX BOJ,
CBS3aHHBIX ¢ HapyIUeHHEM HMX peKiMa M pasHOCTBIO HallopOB BOJOHOCHEIX TOPH-
30HTOB;

- OTCYTCTBHE BOZOYNOpa Hal KPoBiel KapCTYIOIIUXCS OO WIK He3Ha-
YHTENbHAs MOLIHOCTH BOAOYIIOPa;

- HallM4We B KapcTyromleiics Iopofe MOoNoCTell JIMIIEHHBIX 3allOMHUTEN
(buKcHpyeMBIX Kak MpoBaibl OYpOBOTC WHCTPYMEHTa) MM C 3allONHHUTENEM,
TPEeLMHOBATOCTD U BEIBETPETIOCTh IIOPOBL, BIUIOTS O IVIBI0, MEeOHS 1 MyKH;

- HamuuKMe Creun(UIecKUX TPYHTOB, HeperyaipHoe 3ajeraHue (Koco-
CIIOH, BEIKIIMHUBAHKE U JIP.), COCTOSHUE U CBOMCTBA TPYHTOB HaJl KapCTYIOIINMH-
sl MOpoAaMH (pa3yILTOTHEHHbIE 30HBI, HapyIUeHHbIE CIIOH, CMEIeHUe CIIOEB II0
OTHOLLIEHHIO K COCETHAM Y4acTKaM U T. 1.).

T'eoTexHUYecKkre MEPONPHATUS HHXECHEPHOH 3alIMTHI 3[aHUM K COOpPY-
KEHHUH ClefyeT IpeaycMaTpUBaTh B MHBIX HHKEHEPHO-TEOIOTHIECKUX YCIOBHUSIX

TIpU COOTBETCTBYIOIIEM IIPOCKTHOM U TeXHUKO-3KOHOMHUYCCKOM 000CHOBaHHH.

1.2 HopMaTHBHbI€ CCHLIKH

B Hacrosmnx PexoMeHIamusx MpUBeIeHB CCBUIKH Ha CIeyIOIie HopMa-
THBHBIE JJOKYMEHTHI H CIIPABOYHBIE MATEPUAIIBL.

CII 11-102-97 UnxeHepHO-2KOIOTHYECKHE H3BLICKAHKS JJIS CTPOUTEIBCTBA

CII 11-104-97 UmxeHepHO-TEOAE3HIECKHE H3BICKAHHs I CTPOUTEIHCTBA
D

CIT 11-105-97 HmkeHepHO-TEONIOTHYECKHE H3BICKAHHA IJIA CTPOUTENb-
ctBa. (4. I-VI)

CII 47.13330.2016. VmxeHepHBle U3BICKaHUS AN CTPOUTENbCTBA. OCHOB-
HBIe TIOJIOXKEHUS

CIT 116.13330.2012. UmxeHepHas 3aldTa TeppUTOpHM, 30aHUN U COOpY-

JKEHHMU OT OIMACHBIX I'€0JOTMYECKUX TIPOIIECCOB



CITI 22.13330.2016 CHulIT 2.02.01-83* OcHOBaHUA 31aHU U COOPYXKESHHH

CIT45.13330.2012. 3emmnsHbIe coopy KeHHs, OCHOBaHHA B GyHIaMEHTHI

WHcTpyKIMA IO NMPOEKTHPOBaHUIO 3AaHUi M coopyxXeHMit B paloHax T.
MockBHI c MIPOSIBIEHUEM KapcTOBO-CYy(PHO3MOHHBIX IIPOIIECCOB.
MOCTOPT'EOTPECT, M. 1984

ITocobue mo mpou3BOACTBY paboT MpM yCTpoiicTBe OCHOBaHWM U (yHIa-
MeHTOB (k CHuII 3.02.01-83). HUMOCTI um. H.M. I'epceBanoBa, M. 1986

IMoco6ue Mo XMMUYIECKOMY 3aKpeILIeHHIO TPYHTOB HHBEKIHeH B IPOMEIII-
JICHHOM M rpaxngaHckoM crpoutenscte (k CHwull 3.02.01-83). HUMOCII um.
H.M. I'epceBanona, M. 1986

[IpoexTUpoBaHMe 3/1aHUIL ¥ COOPYKECHHU Ha 3aKapCTOBAHHBIX TEPPUTOPHUIX
pecny6unkn bamkoproctan. BartHUNCrpoit, Yda, 2012

PexomeHaluM 10 3aKpeIUIEHHUIO PACTBOPAMH 3aKAPCTOBAHHBIX TPYHTOB B
OCHOBaHMH TI'PAXAAHCKHX K IpoMbIIiieHHBIX 00vekToB. HUMOCII um. HM.
I'epceBanoBa, M. 1985

PexoMeHmalMM Mo MPOEKTHUPOBAHUMIO (YHAAMEHTOB Ha 3aKapCTOBAHHBIX
teppuropusax. HUMOCIT um. H.M. 'epceBanosa, M. 1985

Pexomennanuy no nabopaTopHOMY (GU3NIECKOMY MOMEIMPOBAHHIO Kap-
cToBBIX Ipolieccos. [IHUMHC. M. 1984

PexoMeHmanuy 1O NpPOBECHHIO HHXKEHEPHO-TEOJOTHYECKHX H3BICKAHUI
KapcToBHIX obnacteli YepHoMopckoro nobepexss CCCP. ITHUUUC M. 1986

PexoMeHIAIMM 1O HCIIONBE30BaHUIO HHKEHEPHO-TEONOrHIECKOi HHpOpMa-
I[MH [IPH BEIGOpe cIIoco00B NPOTHBOKapCTOBOU 3amuTel. [THUMUC M. 1987

IlemenTanus CKaTbHEIX OCHOBaHHIN THAPOTEXHUYECKHX coopyxenmii. BCH
34-83. 1984



1.3 TepmuHbI H onpeAeaeHust

B HacTosAIINX peKOMEHIOAUMIX MPUMEHEHB CIeIyIoIlie TEPMUHEI C COOT-
BETCTBYIOIIMMH OIIPEIeTICHUIMH.

AKTHBHAS 30HA: 30Ha B OCHOBaHHHU COOpPYXKEHHU:, pacloNokKeHHas B Ipe-
Jeax COKUMaeMOM TOJIILH, OmpenessieMoil B cOOTBeTCTBUH ¢ TpeboBanmaMu CII1
22.13330.2016.

Bonoynop, uniH BoAOyNMOpHBIi c¢JI0l TFPyHTAa: MalOBOJOIPOHHIIAEMBbIH
CJIo¥ rpyHTa, GUIbTpalHel MOA3EMHBIX BOJ Yepe3 KOTOPbIH MOXHO MpeHeOpeys.

I'eoTexnHveckHii MOHUTOPHHAT: KOMIUIEKC paboT, OCHOBaHHEIH Ha HaTyp-
HBIX HaOJIFOJICHUSX 33 MOBEJeHHEM KOHCTPYKI[HH BHOBb BO3BOJMMOTO HJIM PEKOH-
CTPYHPYEMOTO COOpPYXEHHS, €ro OCHOBaHMWSA, B T.4. IPYHTOBOIO MAacCHBa, OKpY-
J)amero (BMEMAIOIIEro) Coopy)KeHre, W KOHCTPYKIHI COOpyKeHHH OKpy:Kalo-
el 3aCTPOHKH.

I'mapopa3psiB rpynTa: o0pa3oBaHHe TPELIWH B MacCUBe TpyHTa IpHU
UHBEKI[HH PacTBOPOB.

JnMHA CKBajKHHBI: PACCTOSHHE OT YCThs O 3005 10 OCH CKBa)KUHEL.

3a0oii ckBasKMHBI: HI3 (THO) CKBaXKHHBIL.

3akpensieHne IpyHTa: yuyqineHHe MeXaHHYeCKHX U (HU3HIECKHX CBOICTB
TpyHTa IIyTeM BBEICHHS B IPYHT TBEepICIOMIHMX PAaCTBOPOB B PEKHAME IIPOIMTKU
WU TIepeMeTHBaHUSL.

30HA HHBEKIHMH: OrPaHWYEHHBIH MHTEPBAJl B CKBAXKUHE, 4epe3 KOTOPBIi
IIPOU3BOIUTCSA HATHETaHUE pacTBOpa (BOIBI) B TPYHT.

HAXKeHEePHO-TeOTeXHHICCKAE H3BICKAHMA: KOMIDIEKC T€O0TeXHHYSCKHX
paboT ¥ uccaenoBaHui ¢ LENbI0 HONyIeHHs] HCXOAHBIX PacueTHEIX 3HAYEHHI [l
HpOeKTHPOBaHHs (yHAaMEHTOB, ONOp H JIp. HA yJacTKax pa3MelleHHs 00BEeKTOB
KalUTATbHOTO CTPOHTENBCTBA M WHIVBHAYAIFHOTO NMPOEKTHPOBaHUS, HEOOXOMH-
MBIX H JOCTATOYHBIX JJIA NOCTPOECHHS PacueTHOH reoMeXaHHIeCKOH MOJeNH B3a-

HUMOJieHcTBUA 30aHIM U COOpYKeHHI1 C OCHOBaHUEM.



HHskeHepHO-TeoJIOTHYeCKHH Tpolece: HW3MEHEeHHe KOMIIOHEHTOB IeoJio-
TU4decKoit cpelipl BO BpeMeHHU U B IIPOCTPaHCTBE 1O BO3AeiicTBUEM MPUPOAHBIX U
TEXHOTEHHBIX (haKTOPOB.

Kaper: xoMIUTeKCHBIN TeoIOTHYECKUit Ipoliece, 00yCIOBIEHHEBIN pacTBOpe-
HHEM MOJ3eMHBIMH ¥ (HMJIH) TIOBEPXHOCTHBIMH BOAAMH TOPHBIX TOPOJ, IPOSBIS-
OIIANCS B UX pa3pyllieHHuH, oO0pa30oBaHUU IMYyCTOT U KaBEpH, W3MeHeHWH HaIps-
XKEeHHO-Ie()OPMHUPOBAHHOTO COCTOSHHUS HOPOJ, AUHAMHKH, XHMHUYIEeCKOTO COCTaBa
U pexuMa MOA3eMHBIX U MOBEPXHOCTHBIX BOJ, B pa3BUTHH cyddosun (MexaHude-
CKO#l M1 XUMHIECKOI1), 3pO3Hii, OCeIaHui, 0OpYyIICHHIA U IIPOBAJIOB TPYHTOB U 3€M-
HOM TIOBEPXHOCTH.

KapcroBo-cyddo3uonnnie mpomecchbl: B3aUMOCBS3aHHOE pPa3BUTHE Kap-
CTOBOTO TIporiecca 1 ¢y Qo3us TpyHTa B paCTBOPUMOIT TOpoIe.

MaHiKeTHAS MHBEKIHS: CIIOCO0 MHBEKIMH KPEISIEero pacTBopa B IPYHT
gepe3 CKBaXKHHBI, 000pYIOBaHHBIE MAH)XETHBIMU KOJIOHHAMH WM HHBEKTOPAMH,
MTO3BOJISIIOIINI HEOJHOKPATHO W B JIIOOOH IOCIIeNOBATENIEHOCTH 00pabaTHIBaTh
30HBI (MHTepBabl) B MACCUBE TPYHTA.

MamnKeTHasi KOJOHHA: TpyOa C OTBEPCTHUAMH, PACHOJOXEHHBEIMH HYepe3
0,33 wm 0,5M, 3aIUIEHHBIME OOpAaTHBIMH KJTallaHAMH JJIS1 BEITTOJHEHUS WHBEK-
LMY TBEPZCIOIIEro pacTBOpPa B IPYHT.

MaTrepuanbl HH;KeHEPHBIX H3bICKaHMIi: (DaKkTHUECKHe JaHHBIE, ITOJNyYeH-
Hble B Mpollecce BLIOJIHEHHS WH)KCHEPHBIX WM3BICKAHWH, SBIAIONIIHECS OCHOBON
pe3ybTaTOB MHXKEHEPHBIX M3bICKaHUIA, IIPEICTABICHHBIX B BUJIe OTUYETHOMN TeXHU-
YECKOH JOKYMEHTALHUH.

OTKa3 npu HarHeTaHWH: CHIDKEHHE pacxola pacTBOpa IO MHUHHMAIBHO
JOITyCTUMO# BeTHMUHBI ITPH 33 JaHHOM JaBJIEHHH.

IMpoBan: ob6pymeHue rpyHTa B KapCTOBYIO MOJIOCTh WM B TOPHYIO BBIpa-
GOTKy B pe3yJbTaTe HapyLUIeHUs] yCTOWYMBOCTH CBOAA WIH CY(P(O3HOHHOTO BBIHO-
ca BBbIIIe3ajleraiollero rpyHTa, COIpoBoXXIaeMoe HapyllieHHeM CILIOIIHOCTH IPyH-

TOB 1 AehopManuii 3eMHOI TTOBEPXHOCTH.
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CramnonapHble HAaGJI0OIeHHA: PeryisipHble HaOOAEHN 32 I3MEHEHHAMH
($aKkTOpoB (KOMIIOHEHTOB) MPHPOAHOM CpPeBl MM TEXHOTEHHBIMA OOBEKTaMH B
3aJJaHHBIX I[yHKTaX.

Cycnensus (BogHasi): cMeCh BOABI U KOMIIOHEHTOB H3 TBEPABIX YACTHI]
(1eMeHT, ITHHA, 30J1a-yHOCA, MOJIOTHIH MECOK) M XMMHYSCKHUX J0OaBOK.

Cy¢dosusa: paspyiieHde u BHIHOC MOTOKOM MOJ3eMHBIX BOXI OTIENBHBIX
KOMITOHEHTOB M KPYITHBIX MACC JUCIIEPCHBIX U CLIEMEHTHPOBAHHBIX OOJIOMOYHBIX
TIOPOJ, B TOM YHCIIE CIIATAIOIIUX CTPYKTYpPHEIE BIIeMEHTHI TPYHTOBOTO MacCHBa.

TamnoH (makep): KOHCTPYKIMS IJI1 W3OJISLUH 30HBI CKBOXHHBL H UHBEK-
I[UM PacTBOpa.

TaMnoHask: 3alOHeHUE ITyCTOT U TPEIIUH TBEPACIOIINM HHBEKIIMOHHBIM
PacTBOPOM C LIENBbI0 OMOHOJIMYMBAHAS U CHIDKEHHS BOAONPOHUIIAEMOCTH IIOpPO-
ITBL

TaMnoHaXKHBIA pacTBOP: TBEPACIOLINY BOIHBIA pacTBOp Ha OCHOBE B-
JKyIIero, MpUMeHAeMBIN I 3aKpeIIeHUs HeCBS3HBIX IPYHTOB, YIUIOTHEHUS ITy-
CTOT U TPEIIXHOBATHIX ITOPOJ.

YcH/leHHe TPYHTA: yIydllleHHe MeXaHHIeCKHX CBOMCTB ITPyHTa IMyTeM 3a-
KpeIUIeHus], YIDIOTHEHN, apMupoBaHus win u3Menenns: HJIC maccuBa rpyHTa.

IleMeHTanUsA TPYHTOB: W3MeHEHHE (PU3AKO-MEXaHHYECKHX CBOMCTB IPYH-
TOB ¢ IOMOIIBIO LIEMEHTHBIX PAaCTBOPOB, HATHETAEMBIX B TPYHT IO TEXHOJIOTHSIM:

UHBEKIIHOHHA, CTpyiiHas unu 6ypocMecHTeNbHas.
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2 OCHOBHBIE NOJIOKEHUS

Kateropuro  kapcroBo-cyh¢hO3HOHHOH ONACHOCTH ydYacTKa  CleyeT
OLIEHHBATh B COOTBETCTBHM ¢ TpeGoBaHUAMHM paszena 6.12 CIT22.13330.2016.

OCHOBHBIMU KpPHTepHSMH OTHECEHHs paiioHa K TeppUTOPHH BO3MOXHOTO
IIPOSIBIICHUS KapCTOBO-CY(h(O3HOHHBIX IPOIIECCOB ClieNyeT CUUTATh Halndue tHe-
TBIPEX OCHOBHBIX YCIIOBHiI pa3BUTHs KapcTa:

- HaJIM49¥e PACTBOPUMBIX KapCTYIOIIMXCS OPO;

- BOJIOTIPOHHIIAEMOCTH KapCTYIOIINXCS TIOPOJ;

- OTCYTCTBHE BOJOYIIOpa, MIePeKPHIBAIOIIETO BOAOPACTBOPUMEBIE IIOPOIBL;

- HAJIM4YKe IPajUeHTa BEPTUKAIBHOH (DHIBTPaLHH.

BHemHuMy (BHAMMBIMH) IpH3HAKaMH KapCTOBOH OMacHOCTH (HAJIHMYMA
KapcToBO-Cy(QHO3HOHHBIX HPOLIECCOB) SBIAIOTCS XapaKTepHBIE [OBEPXHOCTHEIE
(GOpMBI IPOSBIEHUST KapcTa: BOPOHKH, NENPECCHH, MPOBANBI, KOJNOALEI, MIAXTHI,
Hemephl, o4ard KOHLIEHTPHPOBAHHOH pa3rpy3KH KapCTOBBIX BOJ H IOIJIOIIEHHS
IIOBEPXHOCTHOTO CTOKa M JIp.

PexoMeHpanyi 1O BBIOOPY MepOIPHATHH HPOTHBOKAPCTOBOM 3alMTHI,
BKJIOYasl T€OTEXHHMYECKHE, B 3aBUCHMOCTH OT CTENEHH KapCTOBOW OMAacHOCTH

TIpUBEZACHEI B pazjiene 4.

2.1 Tunbl U popMbI NPOSABIEHHSI KAPCTOBO-cYy((P0o3HOHHBIX TPO-

1eCCoB

2.1.1 Kapcr BbI3bIBaCT COBOKYIIHOCTh IPHUPOAHBIX TI€ONOTHUECKHX H
HMHXEHEPHO-TeOJIOTMIECKUX MPOLIECCOB, CBI3aHHEIX C JEATeIbBHOCTHIO OA3EMHEIX
BOJ, BBI3BIBAIOIIUX BHIIIEIAYHBAHAE PACTBOPAMBIX FOPHBIX NOPOJ (M3BECTHIKOB,
ZOJIOMHMTOB, THIICA, KAMEHHOM CONIM) ¥ 0Opa30oBaHWe TpPEIlUH, KaBepH, IOIoCTelt
pasHBIX pa3sMepoB M JAPYTMX KapcTOBBIX (OpM, HEpemKo 3allONHEHHBIX Oolee

mo3THUMH ocagkamMu. OOpazoBaHHE KapCTOBBIX ¢(OpM U 3alOJHEHWE WX B
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MOCIEAYIOMEM OCaJKaMH TOBEPXHOCTHBIX IOPOX COHPOBOXKAAETCS HacToO
IIpOBaJaMH, OCENAHISAMH M OOpa3OBaHHSIMH HAa 3eMHOM IOBEPXHOCTH BOPOHOK,
03ep U ApYTUX BIAAUH.

2.1.2 Pa3BuTHe KapcTa ¢ 0Opa3oBaHHEM KapCTOBBEIX MOJOCTEM, HOCTHUIa0-
MUX 3HAYUTENBHBIX Pa3MepOB B 3aBUCHUMOCTH OT BHIA U CTEIIEHH PaCTBOPHMOCTH
TIOPOABI, MPOJOMKUTETFHOCTH U MHTEHCHBHOCTH IIpoliecca TUHAMUKU pacTBOpe-
HUsI, CBSA3aHO, MPEXIe BCEro, ¢ PaCTBOPSHHEM COEINWHEHHH, BXOAANIUX B COCTaB
KapcTYIOIIUXCS MOPOX U BEIHOCOM HX B PACTBOPEHHOM COCTOSIHHU IO TPELIMHAM.

2.1.3 B 3aBHCHMOCTH OT DACIIONIOXEHHUS KapCTYIOIIUXCS IIOPOX OTHOCH-
TEJNIEHO 3¢MHOM MOBEPXHOCTH KapcCT MOIpa3iesIsIeTcs Ha:

- OTKpBITHII THI KapcTa, KOTrJa KapcTyIomyecs MOPOAbl BEIXOAAT IpaKTH4e-
CKH Ha JHCBHYIO ITOBEPXHOCTH (BOSMO}KHO JIMIIB IIOKPBITHI IIOYBEHHBIM CJ'IOCM);

- TIOKPHITBIA THI KapcTa, KOTAa KapCTYIOLIHECS IMOPOABI TOKPHITH TONIIEi
YeTBEPTUYHBIX OTIIOXEHU, IIPEICTABICHHBIX TIeCYaHBIMH H TIIMHUCTHIMH TPYHTA-
MH.

2.1.4 TIOKpBITHIA THII KapcTa B 3aBHCUMOCTH OT INTyOHWHBI 3aJleraHHH Kap-
CTYIOIIUXCS ITOPOZ OTHOCHTENBFHO (PyHIAMEHTa COOPYKEHHUS JeTUTCA Ha:

- HerMyOOKHMIl KapeT, P 3aJleTaHHH KapCTYIOMIMXCS MOPOJ B Mpeneax aK-
THBHOMH 30HEI;

- TIIyOOKHMIT KapCT, Upy 3aJleTaHuN KapCTYIOMUXCs [OPO]] 3a MpeieslaMHt aK-
THBHOH 30HBI.

2.1.5 KapcroBas onmacHOCTb Ui OTKPEITOTO THITA KapcTa 00yCIOBIeHa BO3-
MOXHBIMH IIPOBAJIaMH, KOTOpPble MOIYT IPOUCXOIWTH B pe3yJIbTaTe pa3MbIBa U
Pa3spyLICHHS CTPYKTYPBI KapCTOBEIX (OPM MM BO3JACHCTBHSA HAarpy3o0K OT CTPOS-
IUXCA COOPYXKEHUH, a TaK XKe pa3IM4HbIX T€OTEXHUIECKUX BO3JEHCTBHIA.

2.1.6 KapcroBas onacHOCTb JUIsl IIOKPEITOTO THIIA KapcTa o0yCIIOBIICHA BO3-
MO>KHBIMH IIPOBAJIaMU, KOTOPEIE MOTYT HPOUCXOJUTH B 3aBUCHMOCTH OT BHAA Kap-

CTytomielcs MopoAbl [0 ABYM BapHaHTaM:
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- B TPYAHOPacCTBOPUMBIX KapOOHATHBIX NOPOJAX (HU3BECTHSK, JOJOMHUT U
Mel) KapCTOBbIE NPOBAIbl 00pa3yloTC MPEeHMYILIECTBEHHO B pe3yJIbTare KapcTo-
BO-CYy((O3HOHHEIX NPOLIECCOB C NepeMeleHHeM TTOKPOBHOTO TPYHTa B UMEIOIIIH-
ecs KapcTOBBle (hOPMBI.

- B CPEIHEPACTBOPHMBIX CyNbGaTHBIX (THIICHI, aHTHAPUTEI) U JIETKOPAaCTBO-
PHUMBIX XJIOpPUAHBIX (KaMeHHasl, KaJlHifHasl COJIb) OpOJax MpoBalsl (GOPMHUPYIOTCS
KaK 3a CYeT IPaBHUTALIMOHHOIO OOpYIIEHHs] MacCHBa MOKPOBHOTO TPYHTA B IOJIO-
CTH, yBeIHYHBalOIMecs B o0beMe 0 KPUTHIECKHX pa3sMepoB B pe3yibTaTe pac-
TBOPEHHs MOPOABI 32 OTHOCHTEIHHO KOPOTKHI IEpHOJ SKCIUIyaTallUH COOpYXe-
HUS, TaK M KapcTOBO-CY(p¢O3HOHHBIX NMPOIECCOB C MEPEMEIIEHHEM MOKPOBHBIX
OTJIOXKEHHH B KapcTOBBIe ()OPMBI U TPEIIHHEL

2.1.7 T'naBHBIE TIPUYHMHBI, CHOCOOCTBYIOIIME aKTHBH3ALMH KapCTOBO-
cy(h(o3MOHHBIX MIPOLIECCOB B FOPOACKHUX YCIOBHUSIX, MOTYT OBITh ClleAyIOILHE:

- YCHJICHHBIE OTKAuKH IIOJ3¢MHBIX BOJ, B TOM YHCIIe U3 3aKapCTOBAaHHBIX
IPYHTOB B MPOMBIILIEHHBIX LEJSIX, B pe3yJbTaTe KOTOPBIX Ha TEPPUTOPHH CO3Ma-
eTcs OoJbIIas JelpecCHOHHas BOPOHKa, H3MEHSIOIas BeCh T'HIPOreoIorHdecKii
PexuM;

- KaTacTpo(uyecKie 3aMauMBaHKSI IIOKPOBHEIX TPYHTOB JIHBHEBHIMH H
TEXHOTCHHEIMH BOJAMH;

- OTCYTCTBME W/ HEJOCTaTOYHAass MOIIHOCTh BOJOYIIOPHOIO CJIOS TIIMH
HaJ KapCTYIOIIUMUCS MTOPOJaMH, OTACTISIONIEr0 BOTOHACHIIIEHHEIEH JOCTATOYHO
BOZOMPOHUIIACMBIE YeTBCPTHYHBIE OTJIOKEHUS OT 3aKapCTOBaHHBIX IIOPOJ, BCIeH-
CTBHE Yero BO3HHKaeT BepTHKaIbHas (IIBTpalys MOJ3eMHBIX BOZ B 3aKapCTO-
BaHHbIE TOPOAEL;

- 3HauYHTeJbHble CKOPOCTH (HIBTpalliy IOA3eMHBIX BOJ JKCILIyaTHpYye-
MBIX BOJOHOCHBIX TOPH30HTOB U Jp.

2.1.8 Ilo Bumy KapcT mozapaszesseTcs Mo JUTOJIOIMYECKUM IpHU3HaKaM Ha

KapOOHATHBIN C TMOATUIIAMH W3BECTHSIKOBBIN, TOJOMHTOBBIM U MeloBOH (mocien-



HUM  paccMaTpuBaercs  OT/JEJIbHO  BBHJY  CIEHU(PHUYECKHX  OCOOEHHO-
creil),cynbdaTHBI# (TUIICHl U aHTHIPUTEI) H COJSTHOMN (KaMeHHas, KaTuitHas COJIH).

2.1.9 Kap6oHaTHBIH kapcT B Iopojax W3BeCTHAKA, JOJIOMUTA, Mela, Mepre-
JIs1 paclpocTpaHeH HanbGoiee mupoko. Ilo cTeneHn pacTBOpMMOCTH KapOOHATHBIE
mopoasl cornacHo ITOCT 25100-2010, otHocsTCS K TpyAHOpacTBOpuUMEIM (0,01-1
/7). B ecTecTBeHHBIX YCIOBHAX pacTBOpeHHE IOPOA MPOMCXOIUT MeUIEHHO, I10-
5TOMY BO3MOXKHOCTH 0OPa30BaHUS U POCTa KapCTOBBIX MOJOCTEH 3a MEPHOJ 3KC-
TUTyaTaluH 30aHUH U COOPYKEeHHIl TIPaKTHIeCKA MOXKET He YUHUTEIBATHCH, €CIIH He
IpeAroJaraeTcs TeXHOTeHHOE BO3IeiiCTBAE OT CYIISCTBYIOIIUX WM CTPOSIIHAXCS
B6JTPI3I/I MPOMBINICHHBIX, TIIABHBIM 06pa30M, XUMHUYCCKHUX r[pe,ur[pm{l‘nifl,

2.1.10 MeoBoii KapcT sIBIIeTCS pa3HOBUIHOCTHIO KapOoHaTHoro. PactBo-
PUMOCTB MeJia, KaK U JPYTUX KapOOHATHBIX TIOPOJ, MaJia, B CBA3H C 3THM pa3BUTHE
MEJIOBOT'O KapcTa IIPOUCXOAUT IOBOJIBHO MeUieHHO. [ Mena XapakTepHO HOHHU-
JKeHHe Hecyllell crmocoGHocTH npu yBiaxHeHuH. Kosbdunuent ¢unprpanuu
TPEIMHOBATOTO MeJla MOXeT ObITh OYeHB BEICOKHM, AOCTHTAasd NECATKOB U Gojee
MeTpoB B CyTKH. Bo3MoOXHa aKTUBM3aIMA MeJOBOro KapcTa, CBs3aHHas ¢ XO3si-
CTBEHHOH JeATeNbHOCTBIO, B HYaCTHOCTH, ¢ HapyIIeHHWeM THApOTHHAMHYecKOH U
THAPOXUMHUYECKOH 0OCTAaHOBKH.

2.1.11 CynbaTHEIH KapeT B THICaX U aHTHAPUTAX YacTO BCTpPEUaeTcs B CO-
YeTaHUH ¢ KapOOHATHEIM U PACIPOCTPaHeH J0CTaTOYHO MIMPOKO. PacTBopuMOCTH
IIOPOA 3HAUUTENbHA M MOXET NOCTHUIaTh MpH OJarompUATHBIX NIPUPOIHEIX yCIO-
Busax g0 10 r/n. CormacHo 'OCT 25100—S82 rumcel ¥ aHTHAPUTEL OTHOCATCSA K
CpeIHepacTBOPUMBIM. B CBS3H ¢ 3THM BO3MOXKHA aKTHBH3aLKA KapcTa 3a IEPUOX
SKCIUTyaTalluM 3JaHUH U COOPY)KeHHl B pe3yibTaTe U3MEHEHHUs THAPOTreoIoruie-
CKHX YCJIOBHIl C POCTOM CYIIECTBYIOUIMX M 00pa3oBaHHEM HOBEIX KapCTOBBIX
tdopm.

2.1.12 ConsHo#t KapcT, POPMHUPYIOIIKICS B IETKOPACTBOPHMEIX XJIOPHIOHBIX
nopojax (kaMeHHas, KaJMi{Has COJIb), OUeHb OIaceH, MIOCKOJIbKY PacTBOpPEHHeE IO-

pOX HAET OYeHb OBICTPO (PacTBOpeHHE KaMEHHOM coiim mocturaet 318 r/n u co-
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rimacHo 'OCT 25100-2010 oTtHOCHTCS K JIerko pacTBOPUMBIM) U 32 KOPOTKHHA ITe-

puon 06p33y10TC5I MpoBaJIbl U MECAJICHHBEIC OCEOAHWA 3HAYHUTCIBHBIX IIoImaaei

NNOBEPXHOCTH, KOTOPBIE BBI3BIBAIOT HEAOITyCTUMbIC II,'E(i)OpMaI.[I/II/I, 4TO IMPUBOAUT K

pa3pyLIeHHIO 31aHHIi H COOPYKEeHHIA.

2.1.13

Bruigensitor

cy®$h$HO3HOHHBIX TIPOLIECCOB:

clexyromye

dhopMBI

MMpOABJICHUA

KapCTOBO-

- TOBCPXHOCTHBIC — OCCHaHUsA IOBCPXHOCTH, NMPOCCHAAHHUA, NMPOCAOKH I10-

BEPXHOCTH, ITpoBaNkI (Tabmuma 2.1.);

- IIOA3CMHBIC — ITOJIOCTH, 30HBI NIEPEMCIICHUA, ocabJIeHHEIE 30HBbI, ITOHU-

JKEHHUS B KPOBJIe KapCTYIOIIUXCA Mopox (Tabnuma 2.2).

Tabnuma 2.1

IToBepxHOCTHEIE (OPMBI IPOSIBIICHHUS KapCTOBO-CY(H(PO3MOHHBIX MPOLIECCOB

be3 HapyLIeHH CITOMHOCTH MOPOA

C HapyIeHHeM CIUIOIHOCTH MOpoI

Ocepanus (ywioH | [Ipocenanus IIpocamku ITpoanel (rmy6una 6omnee 0,25 M)

MOBEPXHOCTH Me- | (YKJIOH MOBEepXHO- | (TIyOmHa

Hee 20 MM/M) ctu  Gomee 20 | MeHee Konweckne | Lunuuapu- | CeonoGpas-
MM/M) 0,5 m) YecKkHe HbIe

Ta6aumna 2.2

IMomzemHbIe GopMBI IPOABICHIA KapCTOBO-CY (P(HOSHOHHEIX IIPOIIECCOB

OrpanuyeHHbIe
B IIPOCTPAHCTBE

He nmeronipe YeTKHX rpaHULL

30HBI MepeMellieHAs OcnabneHHble 30HBI
TTonoctn

B «kap- | B mokpeiBaromux | 3amonuu- | IlokprBatommux  mo- | 3oHbl Ae3- | 30HBI
CTylo- | mopopax Tenb TO- | poA HHTErpa- | pasyn-
muxcs JocTeil B 11717} B | JIOTHe-
nopo- KapcTyo- KapcTylo- | HU1 B
Jax Bono- | Heeo- IuXcs 30HHI 30HbI muxcs TIOKpBI-
Hacel- | JOHa- nopozaax ¢unpIpa- | rpasu- nopojax | Baro-

MieH- | CBHILIEH- LMOHHOTO | TaLOH- bii120:4

HBIX HBIX pa3pylue- | HOTo 1opo-

HHA CIBYDKe- Jax

HUs

[Monmxe-
HHUA B
KpoBJe
KapcTyro-
mUuxXcsa 1o-
pon

16




2.1.14 KapcroBsie npoBaiisl — jAe(opMaii MOBEPXHOCTH € HapyIIEHHEM
CILIOIIHOCTH MOBEPXHOCTH, (GOPMHUPYIOLIHECS BCIEACTBHE 0OpyLICHHs (MTHOBEH-
HOTO WX 3a KOPOTKHH CPOK) TOJIIM I'PYHTOB HAaj MOJIOCTSIMH B KapCTYIOIHUXCS
[opofiax WY HaJi KapCTYIOIIMMHCS IOpOJaMH, INPHBOMAIINE K IPOBATBHBIM
MTHOBEHHBIM AedopMalisiaM 31aHuil 1 coopyxeHuil. Pasmep mpoBamoB MoxeT Ba-
PBUPOBaTh: TUaMeTP — OT HECKOJIBKHUX METPOB JI0 COTEH METPOB, ITyOrHa — JI0 He-
CKOJIBKHX JIECSTKOB METPOB.

2.1.15 KapcroBsle ocenaHus — nehopMaliyi MOBEPXHOCTH 6e3 HapyIleHUs
CIIOIIHOCTH IIOBEPXHOCTH — IIIaBHBIE MYJIBBI OCelaHud Oe3 HapyIICHHS WIIH C
HE3HAYUTEJIIBHBIM HApYHMICHUEM CINTOINHOCTH, HE TIPHUBOAIIHNE K TNPOBAIIBHBIM
MTHOBEHHBIM JiepopMamysaM 37aHUi U coopyXeHWi. PasMep Mynpapl ocermanHus
MOXXET BapbHpOBATh: IMaMETP — OT HECKOJBbKHX METPOB JI0 JECSTKOB METPOB,
IIIyOWHa — 10 HECKOIBKHUX METPOB.

2.1.16 KapcroBsle mpocanku — nedopMaiiil OCHOBaHWM 3IaHHUH B COOpY-
XeHUH, MpoTeKarole MIHOBEHHO WM 3a KOPOTKHH NepHoJ| BpeMeHH, YacTHBII
cily4ail IpOBalOB MEHBIIINX Pa3MepoB ¢ AUaMeTpoM 1o 1-2 M, rirybuHoii o 0,5 M.

2.1.17 Bce ¢opME! nposiBleHHit KapcTOBO-CY((PO3HOHHBIX MPOIIECCOB NpH-
BOIAT K KapcTOBBIM AedopmarmaM. KapcroBsie nedopManuy XxapakTepH3yIOTCS
PasIMYHBIMH MapaMeTpaMH. AHaMeTpaMH KapCTOBBIX NMPOBAJIOB H OcCemaHM, WX
cpeaHeil TIIyOUHOI, a A1 KapCTOBBIX OCEJAHHI, KpOMe TOTO, KPHBHU3HOW 3€MHOM
MOBEPXHOCTH U HAKJIOHOM KpPaeBBIX YIaCTKOB 30HBI OCEaHH.

2.1.18 ITapaMeTphl KapcTOBBIX Je(opMaliii OnpeaensioT pacieToM ¢ HC-
HOJIP30BaHHEM YHCIIEHHBIX M aHAJTMTHYECKHX METONOB HAa OCHOBE aHAJIM3a HHKe-
HEPHO-T€ONIOTHYECKUX M THIPOTE€OJOTHIECKUX YCIOBHH C YYETOM MX BO3MOMKHBIX
H3MeHeHHIt 33 HOpMaTHUBHBIH CPOK SKCILTyaTallul COOPYKEeHHI.

2.1.19 ToxzeMHBle MpOSABIEHMUS KAPCTOBBIX INPOLIECCOB XapaKTepH3YIOTCA
30HaMH Pa3yIUIOTHEHUS H IyCTOTaMH B TOJIIE Haj KapCTYIOLIAMHUCS TTOPOIaMH,

KOTOpBIE SABJIAIOTCA HIHA NPEeAlIeCTBCHHUKaAMH IMOBEPXHOCTHBIX KapCTOIIPOABIIE-
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HUI WM MX mocnefcTBheM. VX Hanmmdme ciefyer yYUTHIBaTh Kak NpH CTPOUTENb-

CTBe, TaK M HKCIULyaTall{ 3AaHAH U COOPYKEHHIA.

2.2 Knaccndukauusi TeppUTOpHHA MO yCTOHYHBOCTH K NMPOfABJIe-

HHIO KapCTOBO-qu)(l)OZSHOHHLIX MponeccoB IJid CTPOUTE/IBCTBA

2.2.1 KapcToBas OIMacHOCTh IUIOMIAZIOK CTPOUTENBCTBA JOJDKHA OLIEHHBATE-
cs1 B COOTBETCTBUM C TpeGoBanmsaMu paszaena 6.12 CIT 22.13330.2016. Ycranosie-
HBI 3 KaTerOpHH OMACHOCTH ILTOMAI0K CTPOUTENECTBA B KapcTOBO-Cy(hHO3HOHHOM
OTHOIIIEHNH: ONacHas, MOTEHIHAIBEHO OIacHast M HeomacHas.

2.2.2 OnacHble pafiOHBI XapaKTepH3YIOTCA CICAYIOIUMH OIpeNe/IONIMA
TIpU3HAKAMH:

- HaMYHAEM Ha TOBEPXHOCTH 3€MIIM  MPOSBICHHH  KapCTOBO-
cy(h¢hO3MOHHBIX NPOIIECCOB B BHAE BOPOHOK M OCENAHHH, a TAKKe HAIWIWE 30H
CHJIBHO pa3apo0ieHHBIX ¥ HHTEHCHBHO BEILIETOYEHHBIX IS KapOOHATHBIX MOPOL;

- CHJIBHOH 3aKapCTOBAaHHOCTBIO IOPOJ, MPOSBISAIOLICHCA B BHIE KapCcTo-
BBIX IoJocTell pasMmepoM Oonee 1 Merpa, paclosioXkeHHBIX HerTyOoKo Io OTHO-
LISHHIO K KPOBJIE KapPCTYIOMIUXCA MOPOJI, HE3aNOJIHEHHBIX HIIH 3aIIOJIHEHHBIX Clia-
6BIM TIepeoTI0oKeHHBIM MaTepuaioM (0coOeHHO YeTBEpTHYHOTO BO3pacTa), a Tak-
)K€ B HAIHYWH 30H CHIBHO pa3apo0IeHHBIX 1 HHTEHCHBHO BHILIEIOYCHHBIX TOPO;

- OTCYTCTBHEM WU IIPePBIBUCTEIM PACIPOCTpaHEHHUEM, a TaK XKe He3HAYH-
TeJIFHOI MOIIHOCTBIO, KaK IPaBUio, 10 2—3 M, BOIOYIIOPOB B IIOKPOBHOMH TOJIIIHA B
npejieiax yJacTKa Wi TEPPUTOPHY;

- HAJMYHEM BEPTUKAIBHOM (IIBTPAIliy BBICOKOW MHTEHCHBHOCTH B IIO-
KPOBHBIX OTJIOKEHUSIX U UHTEHCHBHOW TOPHU3OHTANBHON (QuibTpauneil Bom, co-
3[al0IHe YCIOBUS A Cy(P(O3HOHHOTO BEIHOCA PHIXIIBIX OTIOXKEHHH B 3aKapCTo-
BaHHEIE IIOPOIBI ¢ TPATUEHTOM BEPTHKAIBHOM QHIbTpaLum i > 3;

- obpa3oBaHMeM B IIpoliecce OypeHHs NPOBAIbHBIX BOPOHOK BOKPYT CTBO-

JIOB CKBa)XHH B Pe3yNbTaTe MPOPEe3aHus BOJOYHNOPOB U Cy(h(HO3HOHHOrO BEIHOCA
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IIECKOB B KapCTYIOIIKECs IIOPOABL, IPOBaJIoB 6ypoBOro HHCTpyMeHTa Gosee 1 M B
TOJIIe BCKPBIBaeMOH KapcTytromelics nopoae (6onee 10%);

- HaJIM9HeM TeMIIepaTyPHEIX U THAPOXUMHYECKHX aHOMAIHH B IOA3€MHBIX
BOJaX, CBUAETENbCTBYIOINX 00 MHTEHCHBHOM BEPTHKATEHOM IIEPETOKE M HApy-
IIEHUU peXXHUMa MOA3EMHBIX BOJ.

2.2.3 TloTeHunanbpHO-ONACHBlE pafOHBI XapaKTEPU3YIOTCH CIEYIOIUMHU
OIIPEACIIAIOIIMMY IIPHU3HAKAMH:

- OTCYTCTBHEM Ha TIOBEPXHOCTH 3eMJIH TIPOSBIEHHUH KapcTOBO-
cy(hdO3HOHHBIX IPOLIECCOB B BUJAE BOPOHOK M OCEHaHMi, a Takke HaIWdue 30H
CHJIBHO pa3poONeHHBIX M HHTSHCHBHO BBIIIEIOYEHHBIX st KapOOHATHBIX TIOPOL;

- 3aKapCTOBAHHOCTBIO IIOPOT, NIPOSBIAIONIEHCS B BUAE KapCTOBBIX IIOJNO-
cTeit pasmepoM He Gonee 1 MeTpa, pacloNOXeHHBIX HErTyGOKO MO OTHOIICHHIO K
KPOBIIE KapCTYIOIIEHCH IOPOJIBL,

- OTCYTCTBHEM HJIH IPEPHIBECTHIM PacIpOCTPaHEHHEM, a TaK JKe He3HAUHd-
TeIBHON MOIHOCTBIO BOJOYIIOPOB, KakK NpaBHio, A0 10 M, B IIOKpOBHO! TOMNIIHK B
Ipeenax y4acTKa HIH TeppHUTOPHH;

- HaJM4YMeM BepTUKAJbHOH (MIBTpanuu cpefHell WHTEHCHBHOCTH B IIO-
KPOBHBIX OTJIO)KEHUSX W MHTEHCHBHOW TOPH3OHTaJbHON (HIbTpalumel BOX, cO-
37al0IIHe YCIOBAA A Cy()(HO3HMOHHOTO BEIHOCA PHIXIIBIX OTIOKEHHUH B 3aKapCcTo-
BaHHbIE [IOPO/IbI C IPAJUEHTOM BePTHKAIBHOU duibTpanuu i = 1 — 3;

- HATMYKEM B Ipoliecce OypeHus IpoBajioB 6ypoBOro HHCTpYMeHTa 10 1 M
B TOJIIIIe BCKpHIBaeMoit Kapcryroleiica nopone (B o6beme 10% oT BCKphIBaeMoi
TOJILLH).

2.2.4 HeomacHble paifOHBI XapaKTEpPHU3YIOTCA CIIEAYIOIHMH ONpeNesIro-
MMM TIPA3HAKaMH:

- OTCYTCTBHEM IIOBEpXHOCTHBIX HpOSBIEHHH KapcTOBO-Cy((hO3HOHHBIX
IIPOLIECCOB B BHJIE BOPOHOK H OCEAaHUH;

- OTCYTICTBHEM IOA3eMHBIX INpOsABIeHHH KapcToBO-CY(d(O3HOHHBIX IMpPO-

IIECCOB;



- HaJIMYHEM BOJIOYIIOpa MOLIHOCTEIO Gonee 10 M, B MOKPOBHOH TOJIIM B
Ipeienax y4acTKa WId TCpPUTOPHUH;

- HalWYHeM BepTHUKAIbHON (GUIBTpaliM ¢ TPagHEHTOM BEPTHKATBHOI
dunpTpamuu i < 1;

- OTCYTCTBHEM B IpoIlecce GypeHHs MPOBaNoB GYPOBOr0 HHCTPYMEHTA.

2.2.5 B coorBerctBuH ¢ Tpebosanmsamu CII 47.13330.2012. paitoHnupoBa-
HYI€ TEPPUTOPHH 110 YCTONYMBOCTH K MPOSBIEHHIO KAPCTOBO-CY(HHO3HOHHBIX TPO-
I[ECCOB MPOBOUTCS MO CPEIHETONOBOM HHTEHCHBHOCTH O0pa30BaHHS KapCTOBEIX
npoBanoB. I 1eneil OpOeKTUPOBAHUS HIKE NPUBOAMTCA Tabliuna, B KOTOPOi
BBITIOJIHEHO COIIOCTaBIIE€HHe Kateropuii kapcroomacroctr o CIT 22.13330.2016 u
CII 47. 13330.2012. ComocTaBieHne MeXAy KaTeropusIMHA palOHUPOBaHUS, IIpe-
naraemsvu B CIT 22.13330.2016 u CIT47.13330.2012 npuBeaeHo B Tabnune 2.3.
Ta6auna 2.3

KaTeropml CTEMEHU OMTaCHOCTH

Kateropun yCTOMYHBOCTH TEppHTOpHIA omocnj
CIT22.13330.2016

TEIBPHO HHTCHCHBHOCTH KapCTOBBIX ).Iecl)opmal.m“

(mpoeasnio) CIT47.13330.2012

OmnacHas HII
TloreHimansHO OnacHas M-V*
Heonacuas V#*—VI

* Ilo pe3ynbTaTaM W3BICKaHHI TEPPUTOPHH C KaTeropueii ycroituuBocta V,
Ha3HAYeHHOH MO pe3ylbTaTaM IpeABapUTENBHONH OLEHKH MOTYT OBITH OTHECEHBI
KaK K KaTeropMH HEONaCHOM, TaKk M NOTEHIHAJIBHO-OINACHOH B KapCTOBO-

cy$¢o3MOHHOM OTHOIICHHHM, Ha OCHOBaHMH TpeboBammii m. 6.12.8 CII
22.13330.2016.

B cBa31u ¢ MHOroobpa3ueM BO3MOXHBIX OCOO€HHOCTEH KapCTONpOsBIEHUH
UL LieNieH NPOeKTHPOBAHHS AOITYCKAeTCsl HCIOJB30BATh PETHOHATBHBIE KIIaCCH-
¢uKauy palioOHUPOBAHMSA TEPPHTOPUH MO YCTOHYHBOCTH K TPOSBICHHIO KapCTO-
Bo-cy(do3noHHEIX nporieccoB [18,19,20 u ap.] ¢ obs3aTensHbIM yueToM TpeGo-
Banuit CIT22.13330.2016.
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2.3 OcHOBHbI€ MOJI0KEHHSA N0 OLIEHKE KAPCTOBOH OMAaCHOCTH

2.3.1 OueHka TeppHUTOpHil 1O CTEHNEHH ONACHOCTH MPOABJIECHHI KapcTOBO-
cy(h¢$O3MOHHBIX HPOIECCOB BHIIONHAETCS HA OCHOBAHWH aHANN3a Pe3yNbTATOB
HWH)XeHEePHO-TeOJIOTHIeCKUX M3BICKaHUH MO JaHHBIM MapIIpyTHBIX HaOJOAeHUH,
riry6okoro 6ypenus (50—-120 M) u reopu3nUecKux UIBICKAHHH, a TAKKE C YIETOM
TpeboBanuii pazaena 6.12 CIT122.13330.2016.

2.3.2 OreHKa TeppUTOPHIA TI0 CTEIEHH ONACHOCTH IPOABIECHHH KapCTOBBIX
IIPOBAJIOB M KapcTOBO-CYy()(HO3MOHHBIX TPOIIECCOB JOMKHA BHIMONHATECS B 2 3Ta-
ma:

- 5Tan 1 — mpeBapUTENbHAs OLIEHKA — BBIMONHSACTCS HA OCHOBAHHH aHAIH32
3aKapCTOBAHHOCTH YYacTKa MO HMEIOMMMCS JAHHEIM MAaTepHalioB apXHBHBIX
W3BICKaHUH, KapT pallOHAPOBaHHA, HAJIMYNHY IIOBEPXHOCTHHIX MPOSBICHUH KapcTo-
BBIX JeopManuii;

- 9Tamn 2 — OlleHKa KapCTOBOH OMAacHOCTH IO pe3yNbTaTaM W3BICKAHWiA, BHI-
TIOJIHAEMBIX MO Pe3yNbTaTaM IpeABapUTEIHHON OLECHKH (31am 1).

2.3.3 Dtan 2 OLEHKH KapCTOBO# OMAacCHOCTH BBIMOIHSETCSA HA YYacTKaX, M
KOTOPBIX Ha 3Tare 1 OBUIa yCTaHOBIIEHA OMAacHAas WM ITOTeHLIHATBHO-OIacHas Ka-
Teropus.

2.3.4 Kareropus OmacHOCTH Y4YacTKa CTPOHTENBCTBa B KapCTOBO-
cy(d(o3MOHHOM OTHOIICHWH OIpedeNisieTcs Ha OCHOBaHHWHM TpeGoBaHHWil pasiena

2.2.

2.4 OcHOBHBIE pacyeTHbIe MPEANOCHIIKH

2.4.1 O0BeKTaM CTPOMTENHCTBA Ha 3aKapPCTOBAHHBIX TEPPUTOPUAX CIEAYET
yOelATh MOBHIIIEHHOE BHUMAaHHE Ha BCeX CTAJHUAX OCBOSHUS IUIOLIAJKH H
9KCIUTYyaTallid COOPY)KCHHH, BKIIOYas HH)XEHEPHO-TeOJIOTHYECKHe H3BICKaHMUS,

MIPOCKTHPOBAaHHUE, CTPOUTEIIBCTBO U 3KCILTyaTallHIo.
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Ha cragmm npoeKTupoBaHus HEOOXOIUMO:

- Bce pabOTHl BBHINOIHATE CTPOrO B COOTBEICTBHM C 3aJaHMEM Ha
IIPOEKTHPOBaHHe U HeOOXOAUMEIMU HCXOAHBIMH JaHHBIMHY;

- YYUTHIBaTh YPOBEHb OTBETCTBEHHOCTH COOPYXKEHHS B COOTBETCTBHH C
TpeboBaHusAMH (exepanbHoro 3akoHa or 30 gekabps 2009 r. Ne384-03
«TexHuueckuii pernamMeHT o 6€30IIaCHOCTH 3JaHUH U COOPYKeHHUI»;

- YYUTHIBaTh BO3JEHCTBUE HOBOTO CTPOMTENBCTBA MJIM PEKOHCTPYKIHMH Ha
OKpYKalOIIyIo Cpely;

- MIPU NPOCKTUPOBAHUH COOPY>KE€HHI IOBBIIICHHOIO YPOBHS OTBETCTBEHHO-
crm (KC-3), wmnmm #WX  pPeKOHCTPYKIWH  TPeoyCMOTPeTh  BEHITIONHEHHE
TEOTEXHUYCCKOTO MOHUTOpUHIa M  HAayYHO-TEXHHYECKOTO  CONPOBOXKICHUS
CTPOMTENECTBA;

- OpU NPOEKTHPOBAHMH YHHKATBHBEIX COOPYXEHHI 00BeM MepoNpHsSTHiA
IIPOTMBOKAPCTOBOM 3alUTBl HA3HA4aTb B COOTBETCTBHH CO CIEHHAIbHBIMHA
TeXHUYECKUMH YCIOBUSIMH, pa3padaThIBaeMBIMI Hay9HO-HCCIIeIOBATENbCKOM, HIH
Ipyroii opraHuzauueil, obnamaromieli Hay4HO-TEXHHYECKHM [OTEHLHAJIOM H
OIIBITOM TIPaKTU4YeCKOoit paboTHI B JaHHOI obacTu.

2.4.2. TlpoeKkTHpoBaHHE MPOTHBOKAPCTOBOH 3aILUTH AOJDKHO BHIMOJHATHCS
Ha OCHOBAaHMH WCXONHBIX [aHHBIX O KapCTOBOH OIACHOCTH TEPPUTOPUH H
IPOrHO3UPYEMBIX BHJaX (IIPOBaJl, OCeaHNe U JIp.) H pa3Mepax KapCTOIPOSBICHAR
U KapcToBbIX Jedopmanuii. Ilpm >TOM ciedyer YYWTHIBaTh OCOOEHHOCTH,
BBISIBIICHHBIE B MPOLIeCCe HHKEHEPHO-T€0JIOTHUECKUX H3bICKaHHH.

- THII KapCTa;

- ¢opMBI M MeXaHH3M (POPMHPOBAHHA MOA3EMHBIX H IIOBEPXHOCTHBIX
KapCTONPOSBIICHHI,

- YCTOMYHMBOCTH OCHOBAaHHsS OTHOCHTENBHO MPOTHO3HPYEMBIX MPOSBICHHIN
KapcToBO-Cy()dHO3HOHHBIX NPOLIECCOB;

- 0c00eHHOCTH THAPOre0IOTHICCKUX yCJ'IOBPIﬁ;
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- MOHIXKEHHYIO TPOYHOCTh 3aKapCTOBaHHEIX HOPOA B MOKPOBHOI ToIIIe W
OTJIOKEHHH, 3alONHAIONINX TOTpeOeHHbIE H TOBEPXHOCTHBIE KapCTOBBIE (HOPMBI
(BOpOHKH, TTOJIOCTH U T.A.);

- aKTHBM3AI[MI0 KAapCTOBEIX TIPOLIECCOB, B TOM 4HCIEe B pe3yJbTaTe
TEXHOT'€HHOI'O BO3IeiiCTBHA,

- HaTM4YHe B HAJKapCTOBBIX OTJIOXKEHHUSX 30H pPa3yIUIOTHEHHUS, IYCTOT W

crienupUIECKUX TPYHTOB.

2.5 Buabl NpoTHBOKAPCTOBBIX MepPONIPHATHH

2.5.1. Jlns 3aiuThl COOpYKEHHH Ha 3aKapCTOBAaHHBIX TEPPUTOPUSIX CIIETy-
€T TpeAyCMaTpHUBAaTh MEPONPHUATHS, OOeCHevnBaloIIie SKCINTyaTaI[HOHHYO
YCTONYMBOCTE U COXPAHHOCTh WX Ha NEPHOJ CTPOHTENBCTBA M dKcIuTyaramun. K
3alIUTHEIM MEPOIPHUIATHAM, pekoMenayeMbiM  CI122.13330.2016 oTtHOCSATCA Clie-
IyIolye:

1) KoHCTpyKTHBHEIE MEPOTIPUATHSA — OCYIIECTBISAIOTCS MyTeM MPOEKTHPO-
BaHHUS IVIOCKHX WITH peOpPUCTHIX (DYHIAMEHTHBIX IUTHT, NePeKPECTHBIX JICHTOUHBIX
(YHIAMEHTOB, B TOM YHCJIe ¢ KOHCOJIBHBIMU yIJIMHSHHAMH 32 MpelelIbl COopyxke-
HUH, IpUMEHeHHEeM JeCTKOTO KapKaca 3IaHusi, MOBBIIICHHEM XXECTKOCTH KOH-
CTPYKTHUBHOM CHCTEMBI 3JJaHWSI TOPHU3OHTAIBHBIMA U BEpPTUKANBHBIMU CBS3IMH U
HOSACaMHU.

KoHCTpyKTHBHAs 3aIInTa COOPYXEHHUH SBISETCA IaCCHBHOM, ITOCKONBKY
He BIMAET Ha TeKYIIUii X0 KapcToBO-Cy (D O3MOHHBIX IIPOIECCOB B IIOPOAaX B OC-
HoBaHuM. OHa, IpY BO3HUKHOBEHHH IOA (GYHIAMEHTaMH 3aIaHHBIX IPOEKTOM
pacueTHBIX pa3MepoB IIPOBAJIOB, NpeAHA3HaUYeHa 00eCIeuYnBaTh COXPaHHOCTD CO-
OpY>KEeHHS.

2) Bogo3amuTHBIE MepOHPHATHS, BKIIOYas IUIAHUPOBKY TEPPUTOPHH —
OCYIIECTBIIAIOTCS IIyTeM OTBOJA MOBEPXHOCTHBIX M IPYHTOBBIX BOJ OT KapCTyo-

IIUXCS TTOPO]I.



BoaozanmTHbele MepONpUATHS HOCST aKTUBHBIN XapakTep, IOCKOIBKY MO-
TYT BIMATH Ha TEKYIUHH XOX KapcTOBO-Cy(h(hO3HOHHBIX HPOILECCOB B KapCTYIO-
LIUXCSI TOPOJaX U OCHOBAHUU COOPYKEHHUH.

3) T'eoTexHHYECKHEe MEPOIPHUATHS — MOTYT BBITONHATHCS HECKOILKAMU
criocobamu:

- 3aTI0JIHeH’e (TaMIIOHaXK) KapCTOBBIX IONOCTeH U 3aKpeIlieHNe TPeIHHO-
BaThIX 3aKapPCTOBAHHBIX IIOPOJ, 3aKpeIUIeHHe IPYHTOB BBILIEIESKAIIUX TOKPOBHBIX
OTIIOKEHHI;

- TaMIIOHa)X ITOBEPXHOCTHBIX KapCTOBBIX IPOSBJIECHUI, B TOM YHCIe B OC-
HOBAHUHU COOPYXEHUS;

- Ipopeska cBasMH KapcTYIOIUXcS TOpoA ¢ mepemadedl Harpy3ok OT Co-
Opy>KEeHUH Ha HUOKEJIexkKallUe IPyHThL.

TaMIoHa)X KapCTOBBIX MOJIOCTEH M 3aKpeIlIeHWe TPYHTOB MOKPOBHEBIX OT-
JIOXKEHUH TMOpoJ ABISETCS aKTHBHBIM MEpPOIPHATHEM H IO3BONIET OCTaHOBHTH
Pa3BHTHE CYLIECTBYIOMNX KapCTOBEIX (JOpM M NpeNoTBPaTUTh Pa3BHTHE 00pa3o-
BaHUe KapCTOBO-CY(P(O3HOHHBIX MPOLECCOB B MOKPOBHEIX OTIOXKEHHUSX.

ITpopeska cBassMH KapcTYIOLMIMXCS NOPOJ MO3BOJIAET UCKIIOYATh JedopMa-
I[X COOPYXKEHHIl MPH JTFOOBIX KAPCTOBBIX MPOSBJIEHHAX U SABIAETCS KOHCTPYKTHB-
HOH (OPMOii 3aIUTHBIX MEPOTIPUATHIA, TaK KaK HCKIIIOYAeT KapCTOBYIO OMACHOCTh
JUISL COOpPY>KeHHs Ha BeCh NePHOJ CTPOUTENBCTBA H OKCIUTyaTaIHH.

2.5.2 B HacTOALINX peKOMEHIAIMAX pacCMaTPHUBAIOTCA CIeAyIOINHe BHIBI
TEOTEXHIUYECKHUX MEPOTIPHATHI:

- TAMIIOHAX U 3aKpeTuIeHHe KapCTYIOIIXCS MOPOT;

- YCHUIIeHHe TPYHTOB HaJ KapCTYIOIUMHCA HOPOIaMHU.

IIpoexTHpoBaHue CBaifHBIX (YHIAMEHTOB 3NaHHI M COOpYXXeHHil Ha Tep-
PUTOPHAX OMACHBIX U MOTCHIHANBHO-OMACHBEIX B KapCTOBO-Cy((O3NOHHOM OTHO-
IIIEHNH ClIeAyeT BBIIONHATE B cOOTBeTCTBHH ¢ nonoxeHusmu CIT 24.13330.2011 ¢

yuaeToM nonoxenuii CIT22.13330.2016.
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3 HH)KCHCPHO-FCOJ’IOFI/['ICCKI/IC H3bICKAHUA

3.1 Oco6ble TpedoBaHUSI K U3LICKAHUSM

3.1.1 B cootserctBuu ¢ tpeboBanusmu CII 47.13330.2012 ussickaHus B
palfoHaxX Pa3BUTHUS KapcTa JOIDKHBI IIPOBOJUTCS C YISTOM THIIA KapCTa [0 COCTaBY
nopof (kapOOHaTHEIN, CyNb(ATHBINA WX XJIOPUIHBINH), BUAa KapcTa MO yCIOBHUAM
3aeraHusd (OTKPBITBIM WM TOKPHITHIH He PacTBOPHMBIMH TIOPOAAMH), & TaKKe
BO3pacTa (JPeBHHUI WM COBPEMEHHBIH) U THAPOTeOIOrNUeCKUX YCIOBHI TEpPUTO-

pum.

3.1.2 TIpu nmpoBeneHuN W3BICKaHUH B paifoHax pa3BUTHA KapOOHATHOTO
KapcTa OCHOBHBIE YCHUIMS JOJDKHEI OBITh HallpaBleHB Ha BBIABICHHE yxke cdop-
MHPOBAaBIINXCS KapCTOBBIX (GopM (MX IIOTOXEHHS W IapaMeTpoB), a TakkKe CETH
TpEILHH, BIUAIOUIMX Ha BOJOIPOHHUIIAEMOCTh MacCHBa.

Ipu nponsBoncTBe M3BICKAaHMH B paiioHaX pa3BUTHA CyIb(aTHOTO KapcTa,
XapaKTePU3YIOIIETOCs BBICOKOH CKOPOCTBIO IIpoIecca pacTBOPEHHs (HECKONBKO
JeT WIH JNeCATHIeTHi ), HOMONHHTENBHO HEOOXOAUMO HCCIeNoBaTh YCJIOBHA H
CKOPOCTh PacTBOPEHHUS TIOPO]I.

ITpu u3ydeHnn XJI0pHAHOrO (COISMHOTO) KapcTa Il OLIEHKH WHTEHCHBHO-
CTH mpoliecca HeoOX0aMMO CIIeNHaNbHOE U3yUCHHE PEXUMa HOA3EMHBIX BOJ (ak-
THBHOCTH BOJOOOMEHa, HACHIIIEHHOCTH COJSIHBIX PAacTBOPOB), a TaKXe COJISIHO-
KyTIOJIbHOH TEKTOHHKH.

3.1.3 OcCHOBHBIMH 3aJa4aMH HWHXCHEPHO-TE€OJOTHUYECKHX H3BICKAaHUH B
KapCTOBBIX paHOHAaX SABILFOTCS:

- paifoHHpOBaHWE W MHKPOpalfOHMpOBaHNE (30HHPOBAaHHE) TEPPHTOPHH C
BhIJieJIeHHeM T'PaHUIl pa3lMYHON CTeNeHH KapCTOONAacCHOCTH ¢ ONpeleieHHeM Ka-

TEropHH yCTOHYHBOCTH OTHOCHTENHHO KapCTOBHIX AedopMaliuii;
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- YCTaHOBIICHHE CTENEHH OMACHOCTH BO3JEHCTBUA KapcTa Ha COOPYKEHUS,
SKOJIOTHYECKYIO U COLHANTBEHO-9KOHOMUYECKYI0 0OCTaHOBKY;

- cocTaBlieHHe MPOTHO3a pa3BUTHs KapcTa Ha MEPUOJ CTPOHTENBCTBA U
SKCIUTyaTallid TPOEKTHPYEMBIX OOBEKTOB C YUETOM BO3MOKHBIX TeXHOT'€HHBIX
BO3JICHICTBHIA;

- ompereNieHHe HEOOXOAMMEIX MapaMeTPOB JUIA pa3paOboTKU MepONpHATHIA
TIPOTHBOKAPCTOBOH 3aIIHUTHI.

3.1.4 UimxeHepHO-TeONOrUIecKHe H3BICKaHHI Ha 3aKapCTOBaHHBIX TEPpH-
TOPUSX BHIMONHIOTCS B cooTBeTcTBHH co CIT 47.13330.2012 B TpH cTagun:

- Ui TMOATOTOBKH JOKYMEHTOB [0 IUIAHHPOBKE TEPPUTOPHUH U BHIGOpa
IUTOLIAJIKH CTPOMTENLCTBA WIIH BAPHAHTA TPACCHI (TEXHHUKO-3KOHOMHYECKOE CPaB-
HEeHHe BapHAHTOB, pa3paboTka reHruiana, 0G0CHOBaHHE HHBECTHIIHIA);

- U1 pa3pabOTKH TEXHUYECKOH JOKyMEHTALMH Ha CTAJAUH NPOEKTHOH [0-
KymeHTauu «I1»;

- IS pa3paboTKH TEXHUYECKON NOKYMEHTALUH Ha cTaaud pabodeil JOKy-
MeHTanua «Py»;

- @A paspaboTKM TeXHHYeCKOH MOKYMEHTAUMH Ha CTaJHu pa3MelleHHs
3/1aHMS, COOPYKEHUS WIN BapHaHTa TPAcCHl (MHKEHEPHO-TEOTEXHHIECKHEe H3BIC-
KaHus).

3.1.5 Ilenbro WHXEHEPHO-T'EOJIOTHIECKAX W3BICKAaHMH JUIS HOATOTOBKYU JI0-
KyMEHTOB TI0 [UIAHUPOBKE TEPPUTOPHH U BHIOOpa IUIOMIANKU CTPOHTENHCTBA HIIH
BapHaHTa TPAcCHl ABISETCSA OOLIas OIeHKa CTEleHH 3aKapCTOBAHHOCTH TEPPHTO-
PHUH B cXeMaTH4ecKoe paliOHHPOBaHNE TEPPUTOPUH IT0 KATETOPUAM YCTOHIMBOCTH
OTHOCHTENBHO BO3MOXHBIX [IPOSABIEHUH KapCTOBO-CY()HO3MOHHBIX MPOIECCOB KaK
OCHOBBI JJISl ONITHMAJIEHOTO pa3sMeIleHHs TIPOSKTHPYEMOTO OOBEKTa.

3.1.6 1llenblo MH)XKEHEPHO-TEOJOTHYECKUX H3bICKAHMM Ha CTaIud
pa3paboTKK TMpoeKTa SBIAETCS H3YUYeHHe YCIOBUH M (aKTOPOB DA3BHUTHIA

KapCTOBBIX MPOLIECCOB U IONydeHHe KONUYEeCTBEHHBIX 3HAYeHHH KpUTepHeB U
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IIPU3HAKOB YCTOMYMBOCTH JUI PAfOHMPOBAHUA TEPPHTOPHM IO KATETOPHsIM
YCTOHYHMBOCTH OTHOCUTETHHO KapCTOBBIX MPOBAJIOB.

3.1.7 Llensio MHXeHEPHO-T€OJIOTHIECKUX HM3BICKAHHM Ha y4yacTKe pasMe-
LICHNA 3[aHNsd, COOpYKeHUS WM BapHaHTa Tpacchl (HHKeHEePHO-TeOTeXHUIECKUE
W3BICKAaHWA) ABIAETCS YTOUHeHHe (akTopoB, Haubonee aKTHBHO BIHAIOMIUX Ha
CKOPOCTh Pa3BHUTHA KapcTa; BEIIBICHHe W OIpefelleHHe OCHOBHBIX IMapaMeTpoB
KapCTOBEIX TONOCTeH, OCIabNeHHbIX MM LENHKOBBIX 30H U MPOTHO3 pa3BUTHA
KapcTa u cyGdo3uu B TONIE KapCTYIOUMXCS HOPOJ C HENbI0 30HUpOBaHUs (MHK-
popalfOHHpPOBaHUA) yHacTKa IO CTeIeHH KapcTOBOM OMAcHOCTH, a Takxke IUIA pas-
pabOTKHM MPOeKTa MPOTHBOKAPCTOBOM 3AILUTEHI.

3.1.8 MroroBrlit oTueT 00 M3BLICKAHUSX HA YHAacTKaxX OTHENIBHBIX 3NAHHH U
COOpYXEHHMH NODKEeH OTpaXkaTh MOMEMO CBEJECHHUH, MpPeXyCMOTPEHHBIX HOpMa-
THUBHBIMH JOKYMEHTaMH 10 WHXXEHEPHO-TeONIOTHIECKAM H3BICKAHUAM IS OOBIY-
HBIX YCJIOBHH, CIEAyIOIIHe JaHHbIe:

- XapaKTepPUCTUKY COCTOSHUS M Pa3BUTHS KapCTOBOTO Hpollecca;

- CBeZIeHMs O pacueTHBIX ITapaMeTpax KapCTOBBIX NPOBANIOB U OCeIaHUiA;

- OIIEHKY MaKCHMaJIBHBIX Pa3MepOB KapCTOBOMH IOJIOCTH;

- cBefieHus 00 OMBITE SKCIUTYyaTAllWH CYHIECTBYIONMX 3JAHHN H COOPYIKe-
HHM, XapakTepe H MpHIHHAX UMEIOLINXCA TedopMaliuii;

- TIPOTHO3 M3MEHEHUs KapCTOBOIH OOCTAaHOBKH M KapCTOBOHW ONMAcHOCTH B

mpenenax KOHKPETHBIX 30aHUH U COOPY>KEHHH.

3.2 IToneBBIe HCCAETOBAHHS

3.2.1 IlpeanpoeKTHbIE MHXEHEPHO-TEOJOIMYECKHE H3BICKAaHHWA B paioHax
Pa3BUTHA KapcTa clenyeT IMPOBOAUTE € ACTAJIbHOCTBIO, COOTBeTCTBy}OIJ.Ieﬁ Mac-
mrTabaM KapT HHXEHEPHO-TE€ONOTHYECKOTO paiiloHHPOBAHUA B COOTBETCTBHH C IL

6.2.8 CIT 47.13330.2012. TTo cornacoBaHHUIO ¢ 3aKa34HMKOM Ha OTHENBHBIX y4acT-
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KaxX M3BICKaHUA MOTYT BBIIIOJIHATECS C OONBIIel JAeTabHOCTHIO, COOTBETCTBYIO-
et CTauy IIPOEKT.

3.2.2 TloneBbie u nabopaTopHble pabOTH HA TOM CTaIUM M3BICKAHHIT Clie-
OyeT BBHIIONHATH B CiIydae HeIOCTaTOYHOCTH MH(OpPMAIMH O 3aKapCTOBAHHOCTH
TEPPUTOPUY, & TaKKe MPU MPOSKTUPOBAHUK COOPY)KEHHH IMOBHIIIEHHOTO YpPOBHS
OTBETCTBEHHOCTH,

3.2.3 Ha ocHOBe BBHINONHEHHBIX M3BICKaHUH JOMKHBI OBITH YCTAHOBIICHBI
OCHOBHBIE 3aKOHOMEPHOCTH U TEHACHIINH pa3BUTH KapCTOBOTO Mpollecca, IpoBe-
IeHO INpeIBapUTeNbHOS HH)XEHEPHO-TeOJIOTHIeCKOoe paifOHHpOBAaHHE W OICHKA
TIOJI36MHOM M TOBEPXHOCTHOM 3aKapCTOBAaHHOCTH U YCTOHYHMBOCTU TEPPUTOPHHA
OTHOCHUTENIFHO KapCTONPOSBIEHTI ¢ IepCHeKTHBOM YTOUYHEHUS U JAeTalu3alie Ha
CIIEIyIOIIEM DTare H3bICKAHHUA.

K oTuery mpmmaraercss kapTa-cxeMa 3aKapCTOBAaHHOCTH IUIOINAIKH KA
(Ipy BBIMONHEHHBIX MOJEBBIX pabOTaX) cXxeMaTH4ecKas KapTa padOHMpOBAHUS
TEPPUTOPUU MO KaTerOpUSIM YCTOWYMBOCTH OTHOCUTENIBHO KApPCTOBBIX MPOBAJIOB

WK TI0 HHTerpaJbHOMY IToKazaTemo B Macirabe 1:25 000 umu 1:10 000.

3.2.4 B cocraB u3BICKaHUi! Ha CTagMH NPOEKT BXOAAT cOop, aHAIU3 U
o0o0IeHne MaTepUalloB paHee BEHINTOJHEHHBIX HM3BICKAHWHA, HHXEHEPHO-
reoylorudeckas cheMKa, MapIIpyTHOS KapcTOJOTHUecKoe obcienoBaHue, reodu-
3UYeCKHe HCCIEA0BaHUA U TOpHO-OypoBEIe PabOTHI, MMOJIEBEIe HUCCIEOBaHUS (u-
3UKO-MEXaHHIeCKNX CBOUCTB T'DYHTOB, OIBITHO-(DHIBTpallHOHHEBIE (THIPOTEOIO-
ruyeckue) paboThl, HAGMIOACHUS 32 PSKUMOM IOA3EMHEIX BOI, JabOpaTOpHEIE HC-
cJeJOBaHHS.

3.2.5 KonuyecTBo CKBaXKMH, NIpeJHa3sHAUSHHBIX [ H3Y4eHHS KapcTa Ha
Gonpmux rMyOUHaX, TIPHU BBEITOTHEHUH M3BICKaHUM I pa3spaboTKU HMpoeKTa, pe-
KOMeHIyeTcs Ha3HadaTh B o0beme 15-20% ot tpebyemoro mo m. 6.3.6 CII
47.13330.2012.

O6BeM OypeHms ompenensieTcss pasMepoM IUIOIIAAKYA U3BICKAHUN: Ha MU-

HUMAJBHOH IUIOIAIy B 4 ra 2 CKBaXUHHI (OfHA TapaMeTpuyeckas, Ipyras — it

28



IIPOBEPKH Teo(H3uYecKuX JaHHBIX), B 8 ra — 3 (mwmoc ogHa A MPOBEPKH WK
IIPOBEMICHIS CIICLHANBHBIX HCCIIeOBaHUM, B T.4. THAPOreoJOorHYecKux), B 16 ra —
6 1 100 ra — 12 cxBaxuH.

3.2.6 I'my6uHa ckBaXyH 00OCHOBBIBAeTCS B IIpOrpaMMe HU3BICKaHHH, HCXO-
Is1 U3 NIyOWHEI KapCTONIPOSIBIEHUH, X pa3MepOB M MOIHOCTH MOKPHIBAFOLITHX IO~
pox. ITIpu 3TOM CKBaXHMHBI JOJDKHBI BCKPBIBATh BCIO 3aKapCTOBaHHYIO 30HY C 3a-
IIyOneHreM B MOHOJMTHBIE, HEM3MEHEHHbIe TIOpoAbl He MeHee 5 M. Ilpu 3Ha4wm-
TeNIBHONW MOIITHOCTH KapCTYIOIINXCS TTOPOJ AOMyCKaeTcsl BCKPEIBAThH 3aKapCTOBaH-
HYyIO 30HY Ha JBOIHYIO I'TyOUHY aKTHBHOH 30HBI, ONIPEAENIIEMYIO B COOTBETCTBHH
cmm. 6.3.7,6.3.8 CI147.13330.2012.

3.2.7 [ins BBIABICHWS W OKOHTYPHBAHUS B TOJIIE ITOKPHIBAIOIIUX HOPO]
ocablieHHBIX U pa3yIUIOTHEHHBIX 30H, ONPE/EeTIeHHs] CBOWCTB IPYHTOB, H3YYEHHUS
peibedha KPOBIM KapCTYIOIIUXCS HOPOJ HCIIOIB3YIOTCS MOJIEBbIe HCCIISIOBAHUS
TPYHTOB METOAAMH CTaTHYECKOTO, TMHAMUIECKOTO ¥ BUOPalliOHHOIO 30HAUPOBA-
HUSL.

Crenunduka noneBbIX HcclleI0OBaHU IPYHTOB B KapCTOOMACHBIX palioHaX B
TOM, YTO OHHM IPOBOJATCS KaK Ha y4acTKaX, HapyIlIeHHBIX MPOSBIEHUAMH KapcTa,
TaKH 3a UX Npe/ellaMy, B HEHapYILICHHOI 30He.

3.2.8 B 3aBHCHMOCTH OT JIUTOJIOTHYECKOTO THIIA KapcTa Ha3HAYaeTcs Co-
CTaB MCCIEAOBAHUI C LEJIbIO OLEHKH CIIOCOOHOCTH TOPHBIX OPOJ K 00pa3oBaHHIO
KapcTa. [ cynbhaTHOro U XJIOPHIHOTO (CONIHOrO) THMA KapcTa peKOMEHIyeTCs
IIPOBOJUTH MHHEPAJIOTO-TIETpOrpadMIecKHii aHANN3 U H3y4YeHHe XUMHUYECKOTo Co-
CTaBa ropHBIX NopoA. Jis kapOOHaTHOrO THIIA KAPCTa MOTYT OBITH UCTIONb30BaHbI
apXUBHbIE TaHHEIE 110 CKOPOCTH PacTBOPEHUS IOPO.

3.2.9 Jlna onpeaeneHus Bo3pacTa KapcTOBBIX BOPOHOK U IOJIOCTEH MpUMe-
HAIOTCS CIIOPOBO-TIBLIBLICBON aHAIN3, ApXEOJOTHYECKUil U palHOyIIepoaHbIil Me-
TOZBI OIPeNIeTICHHS BO3PAcTa 3alOJHAIOIMX HX OTIOKESHHH.

3.2.10 Marepuansl HHE)X€HEPHO-T'COJIOTMIeCKUX H3bICKaHUH IUTOIMIAAKH, Ha

KOTOpOﬁ MNPOCKTUPYIOTCA TCOTEXHUYCCKUE MEPOIPHUATHS, AOJDKHBI COACPKATh
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IIOMIMO OCHOBHBIX CIIEIYIOIINE JOIOTHUTEIBHEIE CBEICHIIS:

- pa3MepsI # (QOPMBI TPEIIMHOBATOCTH IIyCTOT, MX COOOIaeMOCTE;

- XapaKTepUCTHKY MaTepHaia, 3aloTHSIOIIEr0 IMyCTOTY;

- k03 punreHT PUIBTpAIIN U BOAOIOTIIOMIEHHE TIOPOI;

- CKOPOCTh JIBI)KEHUS U HAITOP ITOI3EMHBIX BOJI, HX HaIlpaBlleHHE;

- XUMHYeCKHI aHaJIu3 BOJBI M OLIEHKY €€ arpecCHBHOCTH;

- COCTOSIHHE IIOKPOBHOHM TOJIIH, e (PUIBTPALIHOHHYIO CIIOCOOHOCTH, (Qu-
3MKO-MeXaHHYECKUE CBOUCTBA U XUMHUKO-MUHEPATOTHYECKUH COCTAaB.

3.2.11 TIpu u3BICKaHUSIX Ha KOHKPETHBIX YHACTKaX pa3MelleHus 3TaHMid,
COOPY)KeHHH WJIA BRIOPAHHOTO BapHAHTa TPACCHI BRIIOMHICTCS YTOUHEHHE U JIeTa-
nm3anus Kapctoodpasyommx (akropos. Takke MpOBOANUTCS OLIEHKA BO3MOXKHO-
CTH TEXHOT€HHOW aKTUBU3allMA KapCTOBOIO Ipolecca.

3.2.12 Ha yvacTkax HermyOokoro (mo 20 M) 3ameranus KapCTYIOIHUXCS 110-
PO peKoOMeHAyeTcs TPOBOIUTE reodusnyeckie u 6ypoBbie pabOTH MOBHITIIEHHOM
JETATBHOCTH, C PACCTOSIHUAMH MeXAy BbipaboTkamMu 20 M U MeHee, a Takxke Ipo-
XOIWUTH CKBaXXHMHEI IO OTHeJbHbIe (yHIaMEeHTHl, YTO yCTaHABIHUBAETCS MIPOTrpam-
MOM M3BICKaHUMU, COTIaCOBaHHOM C 3aKa3YHKOM.

INmy6vHa cKBaXXWH Ha3HAYaeTCAd B COOTBETCTBHH ¢ M. 3.1.3.3. [Ipu pacmpo-
CTpaHEeHWH TOJIIN 3aKapCTOBAaHHBIX TPYHTOB Ha riryouHy Goinee 30 M gocraTod-
HBIM SIBJISI€TCS BBIIOJIHEHUE CKBaXUH 0011l riryOuHo# 10 S0 M.

3.2.13 OcobeHHOCTEIO TPOU3BOACTBA PadOT HA JaHHOM ATAle H3BEICKaHWH
SIBISIOTCS GoJlee IMUPOKoe MpUMeHeHHe CKBAKUHHEBIX reo()U3NIeCKUuX UCCIIeIoBa-
HUH.

3.2.14 JIns BBIABIEHHUS OCIAaOJNEHHBIX M pa3yILUIOTHEHHBIX 30H B MECYaHO-
TJIUHUCTBIX TTOKPHIBAIOMINX IOPOJaX PEKOMEHAyeTcs HCIONb30BaTh IeHeTpalu-
OHHO-KapOTa)XHBIE MCCIeJOBAHUS U 30HAUPOBaHUE C marom 1o 5—10 m.

3.2.15 JIns KaduecTBEHHOH OIIEHKH IPOIECCOB B TPYHTOBOM MacCHBE IPH
0o0pa3oBaHUU KAapCTOBBIX TONOCTEel peKOMeHAyeTcs MOJENHPOBaHHE YCTOHIHBO-

CTHU UX KPOBJH METOJJOM 3KBUBAJICHTHBIX MATCPHUATIOB (BO3M0)KHO OPUMEHCHUC N
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JpYTHX METOAOB (PHU3MYECKOTr0, MaTeMaTHYeCKOro M aHaJIOroBOr0 MOJIEIHpOBa-
HUSA).

3.2.16 TexHuyeckuii OT4ET MO pe3yIbTATaM HM3BICKAHWEH TOJDKEH COHep-
KaTh HHpOpMAIMIO, HEOOXONUMYIO M JOCTATOYHYO ISl TPUHATHS MPOEKTHBIX
pelieHuit U pa3paboTKH MPOTHBOKAPCTOBEIX MEPOIPHSITHIA.

ITpu 3TOM, NeTanu3alns OUEHKH YCTOWYHBOCTH ILTOINAIKUA TPOBOTUTCS C
Y4ETOM PAaCcUYeTHOTrO CPOKa CIIYXKOBI COOPYKEHHS, BOSMOKHOCTH PA3BHUTHS COIYT-
CTBYIOIUX CY(h(O3IMOHHBIX U IPYIHX TEONOTHYECKHX TPOIECCOB U BO3NEHCTBUS

TEXHOT€HHBIX (baKTOpOB Ha aKTHBHU3AllUIO KapcTa.

3.3 OneHka KapcTOBOil OIIACHOCTH M0 PE3yJILTATAM HU3bICKAHMM

3.3.1 Tlo pe3ynpTaTaM BBIIONHEHHBIX W3BICKaHUH IPOBOIUTCS PAOHHUPO-
BaHHe TEPPUTOPHH II0 YCIOBHIM Pa3BUTHA KAapCTa C YIETOM JIHTOIOTHIECKOTO CO-
CTaBa U MOIHOCTH KapCTYIOIIUXCS U TIOKPHIBAIOIIMX MOPOJ, UX BO3pacTa, a Takxke
reoMop(OIOTHYECKUX U THAPOTEOIOTHYECKUX YCIJIOBH pa3BUTHA KapcTa, Halw-
YMI0 TeKTOHHMYECKUX HapylleHWH, ocnalIeHHBIX 30H, IPEBHHX JOJHH U HX BO3-
pacry.

3.3.2 TlogpoOHble cBeIeHHUS O pailOHUPOBAHHUH TEPPUTOPHHU MO YCTOHUH-
BOCTH TEPPHUTOPUHM K MPOSABJIEHUIO KapCTOBO-CY(hpO3HOHHBIX IPOLIECCOB JIs
CTpOUTENBLCTBA MPUBEICHEI B pasaene 2.2.

3.3.3 HHXeHepHO-KapCTOJNIOTHYECKOEe PalOHHPOBAHHWE IOJDKHO BBINIOJ-
HATBCA B MacmTaGe, COOTBETCTBYIOIIIUM CTaauu H3BICKaHHH U TEXHUYCCKOMY 3a-
JIaHWIO 3aKa34uka. B 3aBHCHMOCTH OT MacmTaba W KOHKpeTHOH TreO0TeXHH4eCKOH
00CTaHOBKH B Ipejeliax OMacHOH 1 INOTEHIHAIFHO-0MNacHO ! kKaTeropHii KapcToBoO-
cy(dOo3HMOHHO# OITaCHOCTH TEPPUTOPHU MOTYT HCIONB30BAThCS CllefyIOLHe TaK-
COHOMETPHYECKHE PAHTH 30HHPOBAHUA: PaliOHBI — YY9aCTKH — MMOLYYACTKH — ITOJA

— O4Yaru — CKOIUI€HHUA — 30HBI U T.A. HpI/I BBIITONTHCHHUH paﬁOHHPOBaHHSI MOTyT
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OBITH WCHIONB30BaHBl peKOMEHJAlMK pasziena 5 «PykoBojCTBa MO HHXXEHEPHO-
TeOJIOTHYeCKIM H3bICKAaHHsM B palioHaX pa3BHTHA KapcTay.

3.3.4 TIporHo3 BO3MOXHEIX pa3MepoB KapcTOBHIX AedopManuii ciemyer
BBIMONHATH B cooTBercTBHH ¢ TpeboBaHmsaM CIT 22.13330.2016 Ha ocHoBe uYmic-
JICHHBIX H aHAIMTHIECKUX METO/IOB pacderTa.

3.3.5 TlporHo3 HHTEHCHBHOCTH Pa3BUTHS CYJIB(ATHOTO U XJIOPUIHOTO Kap-
CTa BBINMOJIHAECTCS IMYTEM H3y4YEHHs PAaBHOBECHS B CHCTEME NOJA3EMHBIE BONBI —
KapcTyIolyecs TOPOABI ¢ YIETOM KapCTOBOM JeHyJalliH M UCCIETOBaHUEM CKO-
POCTH pacTBOPEHHMS IUIACTOB KapCTYIOMMXCS MOPOJ, CTEHOK MONOCTEH H TPEIiH H
MOXeET OLIEHHBATECS B COOTBETCTBHH C TOJIOXKEHHUAMH pasfziena 4 HACTOSIINX pe-
KOMeHJaLHH.

3.3.6 JIns oueHKH KapCTOOMACHOCTH IMOJA OTHACJbHbIC 3[aHHsS U COOpYXe-
HUS peKOMEHIyeTCs OKOHTYpHMBATh OOHApy)XE€HHBIE KapCTOBBIE IIOJIOCTH IyTeM
OypeHHUs CKBaKMH PacIOOKEHHBIM OT TOYKH BBIABICHHOH MONOCTH NMPOoduiaM ¢
maroM 3—5 M WM BHIIONHATH OKOHTYpHBaHHE INOJOCTH C MCIOJNB30BaHHEM Treo-
GU3NYECKUX METOIOB.

KpoMme Toro BEHINONHSAETCS IIpOBepKa KapCTOBBIX MPOsABIEHHH Ha OKpyXKa-
IOIIeH TepPUTOPHY, a IPH HEOOXOAUMOCTH MPOBOAATCSA IKCIIEPHMEHTAbHEBIE HC-
clieoBaHUA (MOJETHPOBaHKE), B TOM HHCIE C YYETOM TEXHOTEHHBIX ()aKTOPOB
(cymecTBylomux ¥ HpOrHO3upyembix). OlieHKa CTENeHd ONAaCHOCTH KapCTOBBIX
noJyiocTell B aKTUBHON 30HE IPOCKTHPYEMOT'O COOPYKEHHUS MOXKET ObITh BBHIIONHE-
Ha B COOTBETCTBHH C peKkoMeHIamsiMu. [Ipu 3ToM 0cobo TIIATeNbHOro H3ydeHHs
TpeOyeT COCTaB 3allONHKUTeNS I0J0CTel U TPeLIyH, olieHKa cy(ddo3uoHHOI ycToli-
YHBOCTHU IOPOJ, a TAK)Ke 30H PasyIIOTHEHHS B MTOKPHIBAIOIIMX OPOAAX.

3.3.7 Tlpu omeHKe pa3BUTHI KapCTOBOIO IIpolecca HEOOXOAUMO YHHTHI-
BaTh TEXHOTEHHBIE (DaKTOpPEHI, CBSI3aHHBIE ¢ U3MeHEeHWeM penbeda, ycimoBuil Imo-
BEPXHOCTHOIO CTOKa ¥ MH(IIBTPaLMH, TeMIepaTypsl IPyHTOB M BoJ. IlIpu stoM
Haubollee ONAacHBl M3MEHEHHS T'MIPOTeoJIOTMYecKUX YCIOBHH, OCOOEHHO MX THJ-

POOMHAMHYCCKUX XAPAKTCPUCTHUK U KOpp03I/IOHHOI71 akTHBHOCTH. B 3aBHCHMOCTH
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OT BHJIa TEXHOTEHHOT'O BO3/IeHCTBUS Ha KaYeCTBEHHOM YPOBHE MOHO MPOTHO3H-
pOBaTh MMOBBINIEHHE CKOPOCTH PACTBOPEHHS KapCTYIOIUXCA IOPOM, TEMIIOB IO-
3eMHOH 3po3uH U cyhdo3HuH, paspylleHHe KPOBIH HOJOCTel, UHTEHCH(PUKAHA
IPOBAJBHOr0 (06BATBHOTO) U JPYTHX COIYTCTBYIOMIMX MPOLIECCOB.

3.3.8 JIns coopy>keHHii MOBHIIEHHOTO YPOBHS OTBETCTBEHHOCTH PEKOMEH-
JyeTcs IPOBOAMTH CllelHaIbHBIE HCCIIENOBAaHMA MO OlleHKe BIUAHUSA TeXHOTEHHBIX
(haKTOPOB Ha pasBUTHE KapcTa M €ro NMPOSIBIEHHI C HCHOJIB30BAHHEM OIBITOB IO
Gbu3UIecCKOMy M TMAPOJHHAMUYECKOMY MOJEIHPOBAHHIO C MpHBJICUCHHEM, HpH

HeoOXOIUMOCTH, HAYYHO-HCCIIENOBATENBCKIX OpTaHH3AIIHH.
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4 TIpoexTHpOBaHHe U BBHINOJHEHHE NMPOTHBOKAPCTOBLIX M€O0TEXHH-

YeCKHX MepOonpHuATHI

4.1 Buanbl reoTeXHH4ecKHX MPOTHBOKAPCTOBBIX MepONPHATHIA

4.1.1 TeoTexHU4ECKIEe MEPONIPUATHS IPOTHBOKAPCTOBOIA 3alIUTHl HalpaB-
JICHBI HAa M3MEHEHHe NPOYHOCTHHIX, Ae(GOPMAIMOHHBIX W/WIH (QHIBTPALOHHBIX
CBOMCTB KapCTYIOIIUXCS MOPOA U (MIIH) BEIIE3ANETAIOMUX TPYHTOB, HMEHYEeMBIX
Jlajiee MOKPOBHOM TONILEH, JUId MCKJIIOUEHHS aKTHBH3AUH Pa3sBUTHSA KapCTOBO-
cy}do3HOHHEIX MPOIECCOB B MATHE 3MaHHA, COOPYKEHHA U (WiK) odecrieueHus
OTCYTCTBHUS KapcTOBBIX AedopManuii B MOKpoBHO#M Tomule. ['eoTexHnueckne Me-
POIIPHATHSA 3aKJIFOUAKOTCSA B 3aKPEIUIEHHH KapCTYIOIUXC MOPOX U (AIN) MOKPOB-
HOHM TOJNIIM MyTeM HarHeTaHWA (TaMIIOHaXa) CTENHalbHBIX PacTBOPOB WU JAPY-
TUMH cIoco0aMH.

4.12 K cremuanbHBIM TeOTEXHHYECKHUM MepomlpHATHAM cornacHo CII

22.13330.2016 oTHeceHEHI:

- TAMIOHUPOBaHKE IOBEPXHOCTHBIX IIPOSIBJICHUI KapCcTOBBIX Aedopmariuit

Ha 3eMHOIt IIOBEPXHOCTH U B KOTJIOBAHE;

- 3aKPCIUICHUEC 3aKapCTOBAHHEBIX ITOPOI MIIHM BBIIICJICKAIITUX I'PYHTOB HHB-

€KL KPeIIAIIiX PacTBOPOB;

- CTPOMTENBCTBO (YHOAMEHTOB C ONMpaHHEM Ha He3aKapCTOBAHHBIE
TPYHTHI, B TOM YHCIIe YCTPOICTBO CBaifHBIX (DYHOAMEHTOB C IIPOPe3Koil KapcTy-

FOILUXCS TIOPOT.

4.1.3 Cornacno cymectsytomeit B CIT 22.13330.2016 xmaccubpmxanuu
reoTeXHU4ecKHe IPOTUBOKAPCTOBBIE MEPOIPHATHS, paccMaTpHUBaeMble B HACTO-
SIIUX PEKOMEHIALMAX (Hanee TeoTeXHUYECKHe MEPONPHATHS), MOTYT OBITh ITOJ-

paszeneHs! Ha 2 TUTA:
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1. MepormnpusiTus, HanpapieHHbIe Ha HCKIIIOYeHHe oOpa3oBaHus Kap-
CTOBBIX AeopMaruii, TUKBAIAMIO YCIOBHI 00pa3oBaHus, pa3BUTHS U NPOSBIIE-

HHS KapcTa - TvI 1.

2. MepornpusTus, HampapleHHble Ha o0ecledeHHe HPOYHOCTH U
YCTOHYHBOCTH COOPYKCHHS NPH BO3MOXKHOM HPOSBIEHHH KapcTOBBIX nedopMa-

muii - THmI 2.

4.14 Bribop THNa MPOTHBOKAPCTOBBIX TIEOTEXHHYECKHMX MEPOIPUATHIA
OCYIIECTBISICTCS. Ha OCHOBaHHWH HIDKEHEPHO-TEOJIOTHYeCKUX YCIOBHIl U TpeGoBa-
HHH obecriedeHHs MeXaHHIeCcKol 6e30IacHOCTH COOPYKeHHS IIPH €r0 CTPOUTEIb-

CTBE€ U JKCIUTyaTarnuu.

4.1.5 T'eotexHudeckde MEpONpHUATHS THIA | MpeNycMaTpUBalOT H3MeHe-
HHe (PU3UKO-MEXAHHIECKHAX XapaKTEPUCTUK OCHOBAHMA, HCKIIOYAIONIAX BO3MOXK-
HOCTb 00pa30BaHUs KapCTOBBIX AedopMalliii, BIMSIOIMX HA IPOYHOCTh U YCTOH-

YUBOCTH COOPYKXCHHS B HOpMaTI/IBHBIﬁ HepHUOa dKCIUTyaTalllu o0BeKTa.

K reorexHnueckum MEPONPUATHAM THIIA 1 oTHOCATCS: TaMIIOHAX H 3a-

KpeIUIeHHe KapCTYIOUIUXCA TOPoJ, TaMIIOHAX M 3aKperUieHre KapCTYIOIHXCS I10-
pox.

4.1.6 T'eorexHuueckue MepOIPHATHS THIIA 2 LPEJyCMaTPUBAIOT M3MEHe-
HHUC lbI/ISI/IKO-MeXaHI/I‘ICCKI/IX XapaKTECPpUCTUK OCHOBaHH, 06CCHe‘II/IBaIOI.[II/IX npo4-

HOCTBh K YCTOf/'I‘II/IBOCTI: COOPYXKCHHSA 1TPUA BO3ZMOXKHOM MPOSABIICHUE KAPCTOBBIX A€

topManuii ¢ pac4eTHBIMHU ApAMETPaMH,

K reorexamgeckuM MepONpHATHIM THIIA 2 OTHOCHTCS YCHIEHHE I'PYHTOB
B TOJILE HAJ KapCTYIOMMMUCS TIOPOAaMH HJIM B OCHOBAaHHH COOPYXKEHUS WIH X

coYeTaHue, a TAKKe TAMIIOHMPOBAHHE MIOBEPXHOCTHBIX KAPCTOBHIX JehopMaliid.

4.1.7 3akpermieHre KapcTYIOIUXCS HOPOJ U yCHJICHHe IPYHTa B MOKPOB-
HO#1 TONIIe CliefAyeT NPUMEHSTH A1 00ecreueHns MPOTHBOKAPCTOBOM 3aIl[UTHI KaK

BHOBB CTPOSIIIAXCS 3/IaHHH W COOPYXKEHHUH, TaK M SKCIUIyaTHPYEMBIX, OTHOCAIIIX-
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Csl K HOBBIIIEHHOMY ¥ HOPMaJbHOMY YPOBHAM OTBeTCTBEHHOCTH. OOBEM M BHIBI
TeOTEXHUYECKUX MEPOIPUATHH NPOTHBOKAPCTOBOH 3allUTBI YHHKANBHBIX 3JaHHUMH
U COOpYKeHHUit TOIDKHEI Ha3HAYATHCS B COOTBETCTBHHU CO CMIEIMAIBHBIMH TeXHAYE-
ckumu yermopusamu (CTVY).

4.1.8 PexoMeHzalun MpeqycMaTpUBAlOT YCHIIEHHE IPYHTOB HaJ KapcTylo-
IMUMHACS TOPOJaMH (3aKpellIeHHe IOKPOBHbIX OTIOXKEeHHH) U B OCHOBAaHHH 3JaHHH
U COOPYKEHHH CIEIyIOIIIMHE CIIOCO0aMH:

- 3aKpelUieHHe IPYHTOB MHBEKLMEH pacTBOPOB B peKHMeE NMPONUTKH (XH-
MHYECKHUX MM [IEMEHTHBIX Ha OCHOBE MUKPOLIEMEHTA);

- YCWJICHHUE I'pyHTa I/IH'BCKLH/Ieﬁ LIEMEHTHBIX PaCTBOPOB B PEXKUME THIAPO-
pa3priBa);

- 3aKpeIIeHUe IPYHTOB METOIaMHU CTPYIHOW eMEeHTalliH;

- YCHIIeHHe TPYHTOB METOAOM apMHPOBAHUS OCHOBAHHS W3 3JIEMEHTOB 3a-
KpeIlIeHHOro IpyHTa.

4.1.9 3akpenineHue rpyHTa WHBEKLHeH pAaCTBOPOB MOXKET BHINONHATECS B
BHJE CIUIOLIHOTO MaccHBa 3aKPeIIeHHOTO TPYHTa HIH OTIENBHBIX JIeMEHTOB 3a-
KpeIlIeHHOT0 T'pyHTa, 00pa30BaHHBEIM OJHWM M3 ONMUCAHHBIX B I.4.1.9 cmocoOoB.
Bri6op cxemsl 3akperuieHus (CIUIOMIHOM WM U3 OTAENBHBIX IEMEHTOB) CIIELyeT
OCYINIECTBNATh Ha OCHOBaHUM TpeGoBaHHI MOJNOXeHHH pasmenoB 6.9 u 6.10 CII
22.13330.2016 1 HacTOAINX peKOMEHJALUHM K TPHIOKEHHIO 3.

4.1.10 [Ins 35aHuii NOBBINICHHOTO W HOPMAJIBHOIO YPOBHEl OTBETCTBEHHO-
CTH TEOTEXHWYECKHE MEPOIPHATHA IPOTHBOKAPCTOBOH 3aIllUTHI MOTYT BBIIOJ-
HATBCA IyTeM TAMIOHA)XKa U 3aKPETUIEHHS KapCTYIOIUXCS MOPoA U (WIK) 3aKperl-
JIEHHs1 TOKPOBHOH TOJIIIH IO CJICAYIOMIUM BapHaHTaM:

Bapuanr 1. TammoHax M 3aKpellleHHe TONIIM BepxHeH KapcTyroleics,
pa3apoOIeHHOH M TPeLMHOBATON 30HBI MOPOXBI 4O KPOBJIH MOHOJIHMTHOMN (He3a-
KapCTOBaHHOH) M 3aKpeIlieHHe MOKPOBHBIX IPYHTOB BCEH HIH YacTH TOJILM HaX
KapCTyIOIUMHCA IOPOJaMH B IIATHE 3aCTPOiKy 00bekTa (puc. 1).

B pesynbrare nckirodeHHs pocta 06HEMOB CYINECTBYIOUIMX W 00pasoBa-
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HYSI HOBBIX KapCTOBBIX MOJIOCTEN B Opojax M Cy(O3MOHHBIX IPOLIECCOB C MPO-

BaJlJaMH MOJg q)YH,Z[aMCHTaMI/I TEPPHUTOPHS MOXCT OBITh OTHECEHA K HEOMACHOM B

OTHOIIEHWH BO3MOXHOCTH IMPOSBIIEHHUS] KAPCTOBO-CY(PPO3HOHHEBIX MPOIeccoB (Ka-

teropus VI — tabmuua 4.3 u CIT 47.13330.2012).
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Bapmant 2. TaMnoHax W 3aKkpeIUIeHHe TONIIM BepXHeH KapcTyroleics,
pa3apobIeHHON U TPEIIMHOBATOH 30HEI 1O KPOBIM MOHONUTHBIX (He3aKapCcTOBaH-
HBIX) CKaJIBHEIX OPOZ (pHC. 2).

B pesyinbpTaTe MCKITIOYEHHs BO3MOXHOCTH 00pa30BaHUs HOBBIX IOJNOCTEH
1 cy(pdo3un B HUX IPYHTOB HOKPOBHBIX OTIOKEHHUH TEPPUTOPHS 10 MHTEHCHBHO-
CTH 00pa30BaHUs KapCTOBBIX IIPOBAIOB MOXKeT OBITH OTHeceHa 0e3 pacueTHOTo
000CHOBaHU K HEOMACHOW B OTHONIEHWH BO3MOXHOCTH IIPOSBIEHHST KapCTOBO-
cytbdo3noHHBIX TporieccoB (kateropus VI tabmuna 4.3 u CIT147.13330.2012).

BapuanT 3. 3akpelieHre TOIIIYM IPYHTOB ITOKPOBHBIX OTJIOXKEHHI Hello-
CpeICTBEHHO HaJ KapCTYIOIIMMHUCS TopoaaMu (puc.3) MOIIHOCTBIO, 000CHOBaH-
HOI1 pacueToM. (IIpHMepBL cM. IpHIoxKeHUe 2). B pesynsrare HckimoueHHs cyddo-
3WOHHBIX IIPOLECCOB IPYHTOB IIOKPOBHBIX OTJIOXKGHHH B CYIIECTBYIOIIHE KapCTO-
Bble (hOPMBI TEPPUTOPUL MOXKET OBITh OTHEeCeHa 0e3 pacdeTHOro 0GOCHOBAaHHS K
TOTEeHIIHATBHO-OMACHOM KaTeropun (kateropusa 1V — Ttabmuua 4.3 u CII
47.13330.2012). Tlpu cOOTBETCTBYIOLIEM pacyeTHOM OGOCHOBaHWH TEPPUTOPHA
MOXeT OBITh OTHeCeHa K HeONacHOH B OTHOIIEHHHM BO3MOXHOCTH IPOSBICHHA
KapcToBO-CY(P(O3MOHHBIX MPOIECCOB 32 CPOK CIYXKOBI MPOEKTHPYEMOTO COOpPY-

sxenus (kareropust VI — tabmuma 4.3 u CIT47.13330.2012).
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BapmanT 4. 3akpernuieHre TOIIIH IPYHTOB HOA dyHIaMeHTaMu (puc. 4) Ha
TiIyOHHYy, 000CHOBaHHYIO pacdeToM (TpHiiokeHue 2), MPOBOTUTCS C IEIBIO 3allli-
THI COOpYKeHHUs OT NedopManuii IpH BOSHUKHOBEHHH TIOJ 3aKperieHHON IINTOM

IIpOBaJIOB IHAMETPOM, HE IIPECBAINIAIOIINM MPOrHO3HPYEMOT'0 pasMepa.
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Pucysok 4 — 3akpenieHre IpyHTOB MOKPOBHOM TOJIIH
noa GhyHmaMeHToM Ha riryouny H, ompenenseMyo pac-
YEeTOM

Takas 3amuTa paBHOIEHHA KOHCTPYKTHBHOH 3aIlUTe, IIOCKONBKY 3aKpell-
JleHHe TPYHTOB HoJ (yHDaMeHTaMH He BIMAeT HHM Ha TeKyIIHi X0J KapCTOBBIX
IPOIIECCOB B KapCTYIOIIUXCS MOPOAaX, HU Ha KapcTOBO-Cy(h(GO3HOHHEIe BIEHUS B
MIOKPOBHBIX TPYHTaX OCHOBaHHSL.

4.1.13 TammoHax KapCTOBBIX ITOJIOCTEH M TPEIMHOBATON IOPOMBI 3aKITHO-
4aeTcs] B HarHETAHUH ITOJ, TaBlIeHHeM depe3 OypoBble CKBaKHHEI IEeMEHTALIHOHHO-
TO pacTBOpa, KOTOPEIH IOCHe TBepAeHUs [IPUAaeT MAacCHBY IOBBILIEHHYIO BOIOHE-

IIPOHALIAEMOCTD, YTO CHOCOGCTByeT OPEKpPalICHUIO WA PE3KOMY 3aMEIJICHUIO
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Ipolecca PacTBOPEHMS M Pa3sBHTHA CYIIECTBYIOIMX MM 0Opa30BaHUS HOBBIX
KapCTOBHIX (hOpM.

4.1.14 Insa cynsdaTHOTO H CONSHOTO KapcTa TPOEKTHPOBAaHUE TeOTeXHH-
YeCKUX MEPOINpPUATHI IMPOTHBOKAPCTOBOH 3aIIMTHl JOJDKHO BBIIONHATBCA MpPH
PacholIoKeHUH 3aKpeIUICHHBIX MaCCHBOB B COOTBETCTBHM ¢ BapuaHTaMH 1,2 (3a-
KpeIlleHHe IIOKPOBHOW TONIIM M TpPeIIMHOBATOH KapcTyIOUIeWcs MOPOABI, HIIH
TOJBKO KapCTYIOIIEHCs TOPO/BI) MM C BapHaHTOM 3 (3aKpelUieHHe HaJl KpOBIeii
KapCTYIOIIUXCS MOPOK), YT0 HeoOX0AUMO 000CHOBATE PACUETOM.

4.1.15 Jins xapboHaTHOro Kapcta Haubonee 3(G(eKTHBHBIM IeOTeXHHYe-
CKHM MEpOIPHATHEM NPOTUBOKAPCTOBOM 3al[MTHI SBISETCS YCTPOWCTBO 3aKper-
JIEHHOTO MacCHBa Haj KpoBiell KapCcTyromuxcs opos (BapHaHT 3 ), BRIIONHSIIOIIE-
ro poiib NPOTHBO(QUIBTPALOHHON 3aBeChl B MOKPOBHBIX OTJIIOXKEHHSIX M HUCKITIO-
Yaromero o0pa3oBaHue POBAJIOB Ha IIOBEPXHOCTH U AeopMariiii (pyHIaMeHTOB.

4.1.16 Jna TpymHOpPacTBOPUMBIX KapGOHATHEIX HOPOZL NOCTATOYHO OGHA-
PYXHTB U 3aTaMIIOHHPOBaTh KPYIHBIE U MaJlble KapcTOBBIE [TOJIOCTH (BapHaHT 2),
IIpeACTaBIAIONUE OACHOCTh AN YCTOHUYMBOCTH coopyxeHHH. TpelHbI ke Men-
Kre MOXXHO He TaMIIOHHUpPOBAaTh, €CIH He TpeOyeTcs yMEHBIOHTH BOJNOIIPOHHIIae-
MOCTb HOPOJ, OCHOBaHMA coopyskeHus. /Ini xap6oHaTHOro HeriryGOKOro Kapcra
TaMIIOHAX CNIEAyeT NMPOBOIUTE ITO BCel TONIIE, TAe OOHAPYKEeHBI KapCTOBBIE ITO-
JIOCTH ¢ HEJOCTATOYHO YCTOHYHBBIMH KPOBJISIMM JUIsl PaCUeTHBIX HArpy30K OT CO-
OpYXCHUSL.

4.1.17 BruiOop OZHOTO WM KOMIUIEKCA TeOTEXHHYECKHX MEpPOTIPHATHI
JIOJDKEH HPOH3BOJUTHCS € YI€TOM BHIOB BO3MOXHBEIX KapCTOBHEIX Jedopmanuii 1
WX [apaMeTpoB, YPOBHSA OTBETCTBEHHOCTH W CPOKa SKCIUTYaTaIl[MH COOPYKEHHS,
€ro KOHCTPYKTHBHBIX M TEXHOJOTHYeCKHX ocobeHHocTei. IIpuHATEIE Mepolpus-
THS TI0 3aII0JIHEHUIO (TaMIIOHa)Xy) MMEIOINXCS KapCTOBLIX TIONIOCTel U 3aKpelute-
HHIO 3aKapCTOBAHHOM TPEUIWHOBATOH IOPOABI HE AOJDKHBI IIPUBOMUTH K aKTHBH-

3aIliX KapCTOBBIX IIPOLIECCOB Ha IIPUMBIKaIOINX TEPPUTOPHUIX.
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4.1.18 TIpoTUBOKapCTOBbIE MEPOIIPHUSITHS CIIeJlyeT BHIOUpATh B 3aBHCHMO-
CTH OT YPOBHS OTBETCTBEHHOCTH OOBEKTOB OT XapaKTepa BBUBICHHBIX M IIPOTHO-
3UPYyeMbIX KapCTOBEIX NPOSsBIIeHMH, BIa KapCTyIOIMUXCA TTOPOJ, YCIOBHUH HX 3a-
NeraHus U TpeGOBaHMUiA, olpeiensieMbIX 0COGEHHOCTAMU MPOSKTHPYEMOil 3alliThl
Y 3aIlUIIAEMBIX TEPPUTOPHUI U COOPYKEHUH.

4.1.19 Jins yHUKaNBHbIX 3aHUH ¥ COOPYKEHUH 00BeKTOB 1 YPOBHS OTBET-
CTBEHHOCTH U 2 ypoBHS 3-# reoTexHH4ecKOH KaTerOpUH MOJDKHBI pa3pabaThIBaTh-
cs cnenuanbHble TexHuueckne yenaoBus (CTY) mo reoTeXHHIECKAM MEpOIPUSTH-

M l'IpOTPIBOKapCTOBOfI 3allUTEI.

4.2 CocTaB mpoekTa

4.2.1 OcCHOBHBIMH MaTepHATAMH JII COCTABJICHUS IPOEKTa SIBIIIOTCS
OaHHBIE  WHXXEHEPHO-TEONIOTHYECKHX  W3LICKAHHM,  pe3yNbTaThl  OMBITHO-
IIPOU3BOACTBEHHBIX PaboT, TEXHAYECKHE XapaKTepHUCTHKHA KOHCTPYKIHUA, YPOBEHb
OTBETCTBEHHOCTH COOPY)K€HUU W YPOBEHb 'eOTeXHHIECKOH KaTeropum.

4.2.2 TIpoekTHasA JOKYMEHTAIHMA HAa TAMIOHAXHBIe paboTHI M 3aKpeIlieHHe
TPYHTOB pa3pabaTriBaeTcs Ha 6a3e CleAyonX OCHOBHBIX HCXOXHBIX MAaTePHAIOB:

- OTYETOB 10 MHXEHEPHO-T€ONOTHYECKHM H3BICKAHHUAM H JOMONHUTEIH-
HBIM HCCIIeJOBaHUAM, BKIFOYAOINUX HH(POPMAIIHIO, YKa3aHHYIO B 1. 4.7, 5.13;

- pe3yNbTaTOB pacieToB MAapaMeTPOB KapCTOBBIX AedopMariui;

- Pe3yJIbTaTOB IMPOOHBIX TAMIIOHAKHBIX PaboT (IIpH HEOOXOAUMOCTH);

- TEXHHYECKOH XapaKTCPUCTHKHA TMPOCKTUPYEMOI0 34aHHA (HasHaquHe,
KOHCTPYKTHBHBIE 0COO€HHOCTH, IyBCTBHTEILHOCTD K JeOpMaLIAAM H Op.);

- 0coOeHHOCTel TEeXHONOTHYECKOro Mpollecca Ui MPOMBIIUIEHHBIX 37a-
HHH U coopyKeHUi (BogonoTpebiaeHne, BOJO0OOPOT, XapaKTepUCTHKa (GIIOUIOB U
BO3MOXKHBI® YTEYKH, CMBIBBI U aBapHiiHbIe COPOCHI U T. IL.);

- IaHHBIX O TPOILTOM OIEITE TAMITOHAXHEIX paboT B aHAIOTHYHEIX HEKE-

HEPHO-TCOJIOTHICCKUX YCIIOBUAX (OT‘{GTLI, 3aKIIIOYCHUA, rry6nm<aum1 HT. 1'[),

41



- KOHCTPYKTHBHBIX OCOOEHHOCTEW M TEXHHYECKOTO COCTOSHUS CYIIECTBY-
IOLIEr0, PEKOHCTPYHPYEMOr0 3[aHUA/COOPYKCHHS WM 3IaHUi M COOpY)KCHHI,
pacmoyIo)KeHHBIX B 30He BIUSIHUA paboT 110 IPOTUBOKAPCTOBEIM MEPOIIPHATHSIM.

4.2.3 TIpoekTHasl JOKyMeHTaUWs 110 IPOTHBOKAPCTOBBIM ['€OTEXHUYECKUM
MEPONPUATHAM JOJDKHA COAEPKATh ClIeIYIOIIHe MaTepHabl:

- pa3fieN ONBITHO-IIPOU30ACTBEHHBIX PaborT;

- 0co0BIe TpeOOBAaHHUS 110 KOHTPOJIBHBIM paboTaM;

- J7Isl TEOTEXHUYECKUX MEpOIPHATHH THITa 2 — pacdeTHOEe 000CHOBaHHUE;

- TeXHHUKO-3KOHOMUYEecKoe 000CHOBaHME BBIGOpa crocoba TaMIoHaxXa U
3aKpeIUICHNs]  3aKapCTOBAHHEIX TPYHTOB HIM  3aKperUleHHs]  MOKPOBHBIX
OTJIOXKEHH# B KadecTBe OITHMAIBHOIO peIleHHs Uil obecredeHus
9KCILTyaTaI[HOHHOM YCTOWYMBOCTH 3AaHUS HIIU COOPY>KEHHUS;

- MacmrabHble HHXEHEPHO-TeOJOTHYeCKHe pa3pe3sl W IUIAHBL C
HaHECEeHHEM KOHTYPOB U pa3MepOB 3aKpEeINICHHOI'O MaCcCHBa;

- JaHHBIe 00 OOIIeM KONHYeCTBe HEeOOXONMMEIX IS BBIOJNHEHHSA paGoT
MaTepHaJIOB H COCTaBaX PacTBOPOB;

- TeXHHYECKUe YCIOBHS U perJIaMeHT Ha TIPOU3BOACTBO paboT;

- JaHHbIE O MPOCTPAHCTBEHHOM PACHOIOXKEHHH CKBOXWH B MacCHBE B
IUTaHe W Mo NIyOuHe (BepTHKANBLHEIC, HAKJIOHHBIE) C yKa3aHHEM HX IMaMETpPOB,
pa3mepa 30H, 00pabaTbBAEMBIX PACTBOPOM;

- TeXHOJIOTUYECKHIA periiaMeHT paboT;

- JaHHBIE 0 HOMEHKJIAType, XapaKTepPHCTHKAX U KOJIHIECTBE HEOOXOMUMBIX
JUIsL BBILIOJIHEHUsE paboT MexaHu3MOB u obopynoBanus (paszen [10C);

- CMeTy, KaJIbKyJIALHUIO U eUHIIHEIe pacueHkH (pasxen [10C);

- KaleHJapHBII IUIaH MOATOTOBHTENBHBIX, HMHBEKLHOHHEIX U
KOHTPONBHBIX pabot (pazzen ITOC).

4.2.4 Tlpoekt npoussoactea pabdot (IIT1P) nomkeH BKIIOYATh pa3Heisl, OT-
paxaromuie TpeGOBaHHUS K TEXHOJIOIWH MPOM3BOJACTBA PabOT, KOHTPOJIIO KadyecTBa

U TIpHeMKe paboT, OXpaHe OKpyKaroinei cpeasl U TexHHKe 6e3onacHoctd. B TP
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JIOJDKHBI OBITH OTPaXKeHBI pacyeTHbIe 3HAYEHHs TapaMeTPOB, YTOYHSAEMBIe Ha 5Ta-
Te OIBITHBIX paboT. 3HaueHus pabounx napaMeTpoB, ABIAIONIECST 0053aTeTbHEIM
3JIeMeHTOM IIpH paboTax MO YJIy4IIeHUIO CBOHCTB IPyHTOB, HA3HAYAOTCS aBTOpa-
MH IIPOeKTa MPH Hay4HO-TeXHUIECKOM CONPOBOXKIEHHH paboT.

4.2.5 TITIP nomxkeH BKITIOYATh ATAIbI:

- ONIBITHO-TIPOM3BOJICTBEHHBIX paboT;

- paboT 1o TaAMIOHAXY KApCTOBBIX ITyCTOT HJIH 3aKPEIUICHUIO IPYHTOB II0-
KPOBHEIX;

- KOHTPOJIBHEIE Pa0oTHI MO ONCHKE KadyecTBa 3aKpeleHHs.

4.2.6 TITIP Ha MPOTUBOKAPCTOBBIE T€OTEXHUYECKAE MEPOIPUATHS, COIJIa-
COBaHHBIH C aBTOpaMH IIPOEKTa, JOIDKEH COepKaTh KpoMe OOINEeCTPOHTENBHBIX
TpeGoBaHMiA, JaHHBIE O KOHCTPYKIMA CKBaXKUH, JJIMHE OJHOBPEMEHHO HHBELHPY-
€MBIX 30H B CKBaXXMHAX, MOC/IeJOBATEIbHOCTH 00pabOTKH CKBaXKHH, HOMEHKJIATy-
pe M XapaKTepUCTUKaxX MPUMEHIEMBIX MaTepHAIOB M CBEJCHHS O MOTPeOHOCTAX B

HUX.

4.3 KoHcTpyKTUBHBIE TPeGOBaHUS

4.3.1 IlpoekTupoBaHUE T'€OTEXHUYECKUX MPOTHBOKAPCTOBBIX 3aITHBIX
MEpOIPHATHIA, JODKHO BHITOJHATHCA C y4eTOM 0OecliedeHHs MeXaHUIecKon 6e3-
OIIaCHOCTH 3IaHH U COOPYXKEHHIi B MEPHOJ CTPOUTENBCTBA, PEKOHCTPYKIIMH HITH

SKCITyaTalluH.

4.3.2 ObecneyeHue MPOYHOCTH M YCTOMYHMBOCTH 3JaHHSI H COOPYXKCHHSI
HPH pacdeTe Mo MepBOii rpyIiie MpeJeNbHBIX COCTOAHUI NOJDKHO BHIMONHATHCSA Ha
ocoboe coueTaHHe Harpy3oK.

4.3.3 Tlpu poeKTUpOBaHHM AOJDKHBI NPUHUMATHCS pacyeTHbIE 3HAYCHHUS
KapcTOBHIX AedhopManuii (pacmojioxkeHne B IUIaHe U 10 IyOuHe, TUaMeTp U Iry-

6UHY mpoBaja, I oceaHus —IOMONHUTENBHO KpuBH3Ha). OnpeesieHrHe pacdeT-
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HBIX IIapaMeTpPOB KapcToBbIX Aedopmarmii pernamentuposano CIT22.13330.2016
U JIOJDKHO BHIIOJIHATHCS CHCNHATH3APOBAHHON OpraHH3aueii.

4.3.4 TeoTexHWUeCKHe MEPOMNPHATHS MPOTHBOKAPCTOBOM 3alllUTHI PeKO-
MeHAyeTcs IPUMEHSTh B TeX CIIy4asx, KOr[a HellenecooOpaseH HIH HEBO3MOXKEH
HepeHoc 00BEeKTa Ha HOBYIO 0olee GaronmpuATHYIO IUIOMAIKY, a TakkKe B ClIyda-
AX, KOrfja KOHCTPYKTHUBHEIE IPOTHBOKAPCTOBbIE MEPOIIPHATHS OKa3bIBAIOTCS IO
TEXHHUKO-IKOHOMHYECKHM MTOKa3aTeNaIM HeddheKTUBHBIMH, TPy JHOBBITIOIHUMBIMH
HITH HEBHITONHHMEIMH.

4.3.5 TeoTexHIYeCKHEe MEPOLPHATASL THIA 1, MpelycMaTpHUBaloIlie HC-
KJIOUeHHEe KapcTa B ePHOJ CTPOMTEIIECTBA M SKCIUTyaTalMH, TPOSKTUPYIOTCA Ge3
060CHOBaHUA pacdeTaMu, TaK Kak He IpelyCMaTPHUBAlOT IPOsBICHHE KaKUX JIHO0

KapCTOBBIX AehopMariuii.

4.3.6 T'eoTexHUYecKe MEPOIPUATHS THIIA 2, IpefycMaTpHBaoIie obec-
TIe4eHHe IPOYHOCTH U YCTOHUHBOCTH COOPY)KSHHS MPH BO3BMOXKHOCTH KapCTOBBIX
IposiBIIeHUH B 3aKapCTOBaHHBIX IIOPOJax MOJDKHBI MPOEKTHPOBAaThCs ¢ 00s3a-
TeIbHBEIM pacyeTHBIM OOOCHOBaHMEM IapaMeTpoB KapCTOBBIX AedopManuii u

pa3MepoB 00JIaCTH yCHIEHH IPYHTOB HaJ KapCTYIOLMMUCS NOPOJaMH.

4.3.7 Pacuer BbICOTHI CJIOSl YCHJIEHHOTO IPYHTA HAJ KapCTYIOILIUMHCS 110-
poAaMHU MPOM3BOJAT U3 YCIOBHA NPEAENbHOTO paBHOBECHS CABUTaeMOro o0beMa
TpyHTa HaJ KapCTOBOW IOJIOCTHIO. IIpHMephl pacdeToB MPEACTaBICHBl B IPHIIO-

JKeHuu 3.

4.3.8 PacueTHOe O0OCHOBaHME IPOCKTHPYEMEIX TCOTEXHHYECKHX Mepo-
IPUATHH IPOU3BOAUTCSA IO pe3ysbTaTaM pacdeToB YCTONYMBOCTH 3aKpeIUICHHOTO
MacCHBa IPYHTA C YUETOM CJISIYIOIINX OCHOBHBIX MTOJOXKXEHHH.

- B KadecTBe HCXONHBIX HAaHHBIX B pacyeTax HCIONB3YIOTCA JaHHEIE O
HAIUIACTOBAHHKM TPYHTOB, YpOBHE TOIO3EMHBIX BOJ, pacyeTHble (HU3UKO-
MEXaHHYEeCKHE XapaKTePHCTHKH, KOHCTPYKTHBHBIE pelIeHHS (YHIAMEHTOB H

HOpPMaTHBHBIEC HATPY3KH Ha OCHOBaHHE, pa3Mephl KapCTOBOM MOJOCTH B KapCTyIo-
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muxcs rpyurax (B,,), 06pasoBaHue KOTOPOH BO3MOXKHO 3a yJBOCHHBI HOpMATHB-
HEIM CPOK 3KCIDTyaTalllH 3aHUsA HIIH COOPYKEHHUT,

- pacyeT BEINIONHSETCS aHAJUTUYIECKH MM IMyTeM MOIENMpPOBAHMUS HAINps-
YKEHHO-Ie(pOPMHUPOBAHHOTO COCTOSHMSA IPYHTOBOTO MAaccHBa HaJ KapCTOBOH IIo-
JIOCTBIO B KapcTyrollelicd IopoJie, M B MTOKPOBHOM TOJIIe, C HCIONb30BaHUEM
YIpYTOIIacTH4YeCKOi MOJeTH TPyHTa.

4.3.10 B kauecTBe pacuyeTHOrO0 KPHUTEPHA INpPU ONpEJeTeHHW MOIIHOCTH
VKpEIUIEHHBIX TpyHTOB (/) pekoMeHIyeTcs NPHHATH BBICOTY CBOZa OOpYIICHUS
HaJl KapCcTOBOM MONOCTEIO (/1.;), ompenenseMylo Kak TeOMETPHIECKOe MECTO TO-
4eK, B KOTOPBIX COOJIOaeTcsl yCIOBHE HPENENBHOrO HANpPSHKEHHOTO COCTOSHHS
(nanpumep, ycnosue npodaocTr o Mopy—Kynony).

MOIIHOCTE YKPEIUIEHHBIX TPYHTOB CUHTAeTCsA JOCTATOYHOM, €CJIH BHICOTA
cBoza o0pyuieHus [, He IIPeBHIIaeT MOIHOCTH YKPeIUIEHHOIO MacCHBa ¢ K03¢-
(buIHEeHTOM 3amaca, IPUHUMAaEeMbIM paBHBIM 1,4:

H>1,4H,. )

Jns mpefBapHTENbHOTO Ha3HAUEHUs MOIIHOCTH YKPEIUIEHHBIX TPYHTOB
(H) ee pomyckaeTcs OMpeNeNATh aHATMUTUHECKHM METOINOM, TIpe/CTABIEHHBIM B
TIpunoxenuu 2.

Pa3smMep KapcTOBOI IOJOCTH B KapCTYIOMUXCS MOPOAaX MPUHIUMACTCS PaB-
HBIM IIHpUHE KapcTOBOM MmONOCTH (B,;), 00pa3oBaHWe KOTOPOH BO3MOXKHO 33
YIBOEHHBII1 HOPMATHBHEIN CPOK SKCILTyaTaIliK 30aHHs.

4.3.11 HIupuxa KapcTOBOH MOJOCTH B KapcTyromuxcsa moponax (Ba;), 006-
pa3zoBaHHe KOTOPOH BO3MOXHO 3a yJBOEHHbIM HOPMATHUBHBIA CPOK SKCILLyaTalluu
3[JaHH, ONPEENAETCS B 3aBHCHMOCTH OT CKOPOCTH PaCTBOPEHUS, HIIA BHILIEIAYH-
BaHMsA, KAPCTYIOLIMXCS MOPO, B 3allac Hafle)KHOCTH OHa MOXKeT OBITh olpe/iefieHa
o opmyne

By=Byt1t, 2
rae

B, — ravanbHbI pasMep (LHApPHHA) TOJIOCTH;
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V' — MakcuMalbHas CPeHeTo/[0Basi CKOPOCTh PAaCTBOPEHHS KapCTYIIUXCH
TIOPOJ, OIIPEAENAETCSA 0 JaHHBIM HH)KEHEPHO-T€ONOrMYECKIX U3BICKAaHHH H peKo-
MeHzaiaM Tabm. 6.15 CIT22.13330.2016;

{ — HOPMaTUBHEIHA CPOK DKCILTyaTalluy 3JaHMA.

HauaneHbli pasMep kapcToBo# HonocTH By B KapcTyOUMXCA NOpojax
oIlpesiensieTcs MO pe3ylbTaTaM OypeHHs W reo)M3UIeCKHX HCCIeIOBaHU B COOT-
BetcTBUH ¢ ykasaHusaMu CIT 22.13330.2016. B ciydae, ecnu KapCTOBBIE ITOJIOCTH
WM TYCTOTHI IPH MPOBeICHNUN HHKEHEPHO-TEONIOTHYSCKAX M3bICKaHUi He o0Ha-
PY’KeHBI, B pacdeTe HadaJbHEBIH pa3Mep KapCTOBOH IOJOCTH JOITYCKAaeTCs MPUHH-
MaTh B 3aIac HaJeKHOCTH paBHBIM 1-5 M.

IIpuMep olLileHKH pasMepa 3aKpellIgeMoi TONIU IPyHTOB MIPHUBEIEH B IIpH-

JIOXKEHUH 2.

4.4 MaTepuaJibl H pacTBOPHI

4.4.1 Bupsl, cocTaBl HHBEKIMOHHBEIX PacTBOPOB, MapKH BSDKYIIUX pea-
TEHTOB U IIEMEHTOB, XapaKTEPUCTHUKU APYTUX MaTepUalIOB W XHMHIECKUX HoOa-
BOK, NIPUMEHAEMBIX OIS IIPUTOTOBICHNUA WHBEKIIMOHHBIX PAcTBOPOB, YCTAHABIIH-
Barotcs PJI.

4.4.2 B xauecTBe BSKYIIHX PEareHTOB IS 3aKpeIUICHHS NeCKa HHbEKIHei
PacTBOPOB, MPHUMEHSIOT: BHICOKOAWCIIEPCHBIE MHKPOIIEMEHTHI, HE COAEpXKaIIMe
LEMEHTHBIX YacTHIl kKpymHee 10—15 MK; pacTBOpHI CHIMKaTa HATpPHUs, pacTBOPHI
kapbamugueix cmon mapok YKC, M-60, M®-17, M-19-62 u np mo I'OCT 14231-
88.

443 Jlnd TaMIOHaXa KApCTOBBIX IIONOCTeH U  3aKpeIlIeHus
TPeIIHOBAaTOH MOPOAB! B KauecTBe BSDKYILETo NPUMEHSIOTCS TOPTIaHIIeMeHTh
Mapok 400, 500 mo 'OCT 10178-85. JomyckaeTcs NpuMeHeHHE Pa3sHOBUIHOCTH
IOpTIaHALleMeHTa: OBICTPOTBEPCIOMIUH ITOPTIaHAleMeHT, CYNb(paToCTORKMH

NIOPTJIIAaHALUCMEHT, IUTaKOMMOPTIaHAIIEMEHT, 6BICTp0TBepJIelOIIII/II‘;I
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IUTAKONOPTIAH/AIIEMEHT, Cynb(haTOCTONKIHA IIJTaKONOPTIIaHALIEMEHT,
IYIL0JIaHOBEIA NOPTIaHALIEMEHT.

[lp HanMYUM arpecCUBHBIX TOA3EMHBIX BOJ ClefyeT IpHMEHSATh
XVUMHYECKH CTOMKHE [0 OTHOIIEHHIO K HHM [EeMeHTHl, BBIOpaHHBIE B
cootBercTBHH ¢ CIT 28.13330.2012 («3ammra CTpOUTENBHBIX KOHCTPYKLHUH OT
KOPPO3HH»), KaK JUIs Oe3HAIIOPHBIX COOPYXKEHHI.

444 Jind npuroToBleHHA CTaOMIBHBIX TITHHOLIEMEHTHBIX PacTBOPOB
TIPUMEHSIOTCS KAONHHUTOBEIE CYTTIMHKY U TIMHEI U OEHTOHUTEL.

4.4.5 Jins npHroTOBIICHAS HeCTaGHIBHBIX PacTBOPOB IPUMEHSIOT IIECOK,
30Ty yHOCa, KAMEHHYIO MyKa, JOIyCKaeTcs NpHMEHEHHe JIECCOB.

KpymHOCTh 9acTHIl yKa3aHHBIX MAaTE€pHaJoB He JOJDKHA MpeBbIaTh 1-2
MM.

446 Jlna perynmupoBaHHS CPOKOB CXBATHIBAHHS LEMEHTHBIX H
TaMIOHAKHEIX PacTBOPOB CII€AyeT BBOAWTH BOAHBIA pacTBOP CHITHKATa HATpHS
(IT'OCT 13078-81. Ctekino XHUAKOEe HAaTpHEBOE, CONOBOE), XJIOPUCTBIN KAIBLHH,
MIOTall ¥ ApyTHe BellecTBa.

JomnycTumele KonudecTBa 106aBOK MpUBEAEHBI B MPUIOXKEHHH 3.

4.4.7 Beibop Buza pacTBOpa IUISl TAMITOHAXA U 3aKPEIUICHHS 3aKapCTOBaH-
HBIX IIOpOA, B 3aBHCHMOCTH OT XapakTepa TPEUIMHOBATOCTH, CTEMeHH
3aKapCTOBAHHOCTU ¥ THPOreOJOTHYECKUX YCIOBHM PEKOMEHYETCS MPUHUMATH
cornacHo Tabmuue 4.1. OnTUManbHEIE COCTaBBI PACTBOPOB A KOHKPETHBIX
HHKEHEPHO-TEOIOTMIECKUX ycIoBHit moabuparorcs JTabopaTOpHEIMA
HCCIEAOBAaHMAMH H YTOYHAIOTCA IO Pe3yJibTaTaM OIBITHO-IIPOU3BOACTBEHHEIX

pabor.
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Tab6numa 4.1

XapakTep nopoapl Hamuuue  mop- | Pexkomenmyemblie BHJIEI paCTBOPOB
3eMHBIX BOJ

1 2 3

TpewmyHoBaTas pogomnpoHuuaeMas | HesaBucumo ot | LieMcHTHBIE H TNIMHOLIEMEHTHBIE pPacTBO-

nmopoa ¢ packpbeITieM TpemiuH 0,1-1 | cremenn  oOBoA- | pbl

MM, (yZeNbHOE BOJOIOIIOLIEHHE | HEHUS

0,1-1 n/mun. M*; K= 0,3-3M/cyT)

TpemuHOBaTad CHIBHO BOZOMpPOHH-
Laemasi Topoja ¢ pPacKpeITHEM Tpe-

IIpu  ckopoctn
MOA3EMHBIX BOX

HecraGuibHele pacTBOpHl (LEMEHTHBIE C
HMHEPTHBIMH 100aBKaMH: NECOK, 3071a YHO-

mwyH Ao 10 MM (yaensHoe BOZOMO- | MeHee 1000 | ca, kaMeHHasA MyKa H T.A.)

riomenue xo 10 n/mur.m’; Ky 10 30 | M/cyrT. CrabunbHble  pacTBOPHl  (IIMHOLIEMEHT-

Mm/cyT.) HBIE)

Ortkperteie kKaperobie ¢opmer: nono- | [Ipy  ckopoctr | PactBopsr  ObicTpocxBaTbBarolpecs (B

CTH, KaHANIBl, KABEPHBI U T.JX. (YOENb- | MOJA3EMHBIX BOJ | OaphepHbIE pAIBI)

HOoe BojomoriomeHue Oonmee 1-2 | cBbILIe 1000 | PactBopsl, cnocoOHble OOpa3OBHIBATH B

n/man M’; Ky 6onee 3—6 m/cyT.) M/CYT. MyCTOTaX MpoOKU W Hperpanbl (MecyaHas
MyNbIIa, TecqaHasd MydblMa ¢ JOGaBKoif
OIWIOK, BONOKHUCTBIX MAaTepHAJIOB, [IJia-
Ka, pe3UHOBOH KPOLLIKH)
PacTBOpHI ¢ YCKOPEHHBIM BPEMEHEM CXBa-
THIBAHHS

KapcToBrle nomocty, kaHanel, kaBep- | HezaBucumo ot | CraGHibHBIE pacTBOpPHI (LIEMEHTHBIE, CTa-

HBl U T.A. WIHpHHOHN Oomee 5-10 cm,
cofiepKalllie  HECLEMEHTUPOBAHHBIM
3aII0JTHUTENE ITyCTOT

CTENeHH O6BOA-
HEHHS

OMIM3MPOBAHHBIE XUMHYeCKUMH M00aB-
KaMH)

CrabuibHBIE pPacTBOPEI
HBIE)

HecTaOunbHBIE pacTBOpHI (LIeMEHTHEHIE C
HHEPTHBIMH J00aBKaMH: [IECOK, 30JIa YHO-
ca, KAMeHHas MyKa M T.1.)

(TTIMHOLIEMEHT-

4.4.8. lleMeHTHBIl pacTBOP HAa OCHOBE IIEMEHTOB OOIIECTPOUTEIHHOIO

Ha3HAYeHUs, IIpUMeHsAEeMbIH

BikIE:

TaMIIOHa)xa

TPCIIHUHOBATEIX mopon,

IpeACTaBIAeT CO00il HECTAaOMIBHYIO BOJHYIO CYCIIEH3HUIO, TOITOMY HEOOXOIHUMO

10 TIOJTHOM peau3aniy oJBepraTh IePEeMEIIMBAHHIO MHKCEPOM.

Haunbonee }’HOTpe6J1$IeMI>Ie COCTaBBI M CBOMCTBa NEMEHTHOI'O pacTBOpa Ha

OCHOBE NOPTJIaHIIEMEeHTa IPUBEAEHEI B Tabnune 4.2.

Tabnuna 4.2 — CoctaB 1 CBOMCTBA LIEMEHTHOTO PacTBOpa

B/n pac- | Coctap B 1 M’ pacTBOpa, T ITnotHocTh pac- | Pacrieie  mo | BomooTmenenue,
TBOpa LEMEHT BOJA TBOpa, ™ AsHHUH, cm %

0,5 1,2 0,6 1,81 15 8

0,6 1,08 0,64 1,72 18 15

0,7 0,97 0,68 1,65 20 21

0,8 0,88 0,71 1,59 24 27

1,0 0,75 0,75 1,5 28 34
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4.4.9 T'mMHOLIEMEHTHBIE PacTBOPHI XapaKTePU3YIOTCS KaK CTaOWIIbHbBIE pac-
TBOPHI, IPUTOTABIUBAIOT ITyTeM CMEIIMBAHHUA ABYX PAaCTBOPOB — IEMEHTHOTO H
rnunucroro. CojepxaHHe KOMIIOHEHTOB (IVIMHBI M ILIEMEHTa) B pacTBOpe B
3aBHCUMOCTH OT IIpefella TeKy4ecTH IJIMHHCTOrO MaTepHala peKOMeHAyeTcs
OpHUEHTHPOBOYHO MpHUHUMaTh 1o Tabnune 4.3. KonudecTBo Boabl Wi obecnede-
HUSI TIPOXOXKIEHUS pacTBopa Mo TpyGONpoBoIaM U TeKy4eCTH, OLleHHBaeMO# o

koHycy AsHUW B npenenax ot 12 go 20 cM, noabupaercs B 1aGopaTopum.

Ta6numa 4.3 — CocTaB INTHHOIIEMEHTHOT'O PacTBOpa

BnaxsocTs Ha rpasuile | Pacxon koMmoHeHToB B 1 M° pacTBopa, K&

TEKYy4YE€CTH TNIMHHUCTOIO | LIEMEHT MIAHUCTBIA Mare- | BoJa

TpyHTa puran

0,30 200—280 780—880 VTouHsercsa B sabopaTopuu B 3a-

0.40 210300 550650 BHCHMOCTH OT TpeOyemMoli mo-
JIBHOKHOCTH pacTBopa

0,55 250-350 300400

0.75 270-370 120-210

4.4.10. IleMeHTHO-TIeCUaHble PAaCTBOPHI MPUTOTABIUBAIOT I[yTEM CMEIIU-
BaHUSA LIEMEHTHOro pactBopa ¢ meckoM. CocTaBel M CBOMCTBa LIEMEHTHO-
MeCYaHbIX PaCTBOPOB, MPUMEHSIEMBIE AJI TaMIIOHAXa MOJIOCTeH U IMyCTOT, IIpUBe-
JieHHble B Tabmue 4.4, TOKHE HMeTh MoABHXKHOCTE (mo AsHWU) ot 12 mo 18
cM. LleMeHTHO-TIeCUaHBIe pACTBOPHI SBJIAIOTCSA HanGonee SKOHOMUYHBIMH PacTBO-
PaMH, HO B CBA3H CO CKJIIOHHOCTBIO K HHTEHCHBHOMY PacCiIalBaHUIO HE PEKOMEH-

AYETCs NPUMEHATH JJIA TaMIIOHaXXa 06BO,Z[HCHHI>IX MOJIOCTEHN.
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Ta6auna 4.4 — CoctaB H CBOHCTBA LIEMEHTHO-IIECYAHOTO PacTBOpa

Ne | JlosMpoBKa KOMIIOHEHTOB pacTBOpa, IInotHocts | Ipounocts

nmn | Kr. vt B/ pactBopa, Ha cCxXaTue,
LIEMEHT TIECOK BOZIa Kr/cm’ MIla

1 {200 1430 370 7,15 1,85 2,052 2,0

2 250 1370 378 5,48 1,51 2,043 3,6

3 ]300 1315 387 438 1,29 2,037 52

4 350 1253 395 3,58 1,13 2,029 75

5 | 400 1200 403 3,0 1,0 2,026 9,6

6 | 450 1140 411 253 0,91 2,02 123

7 | 500 1080 420 2,16 0,84 2,012 14,6

8 | 550 1020 428 1,85 0,78 2,006 17,2

9 | 600 960 436 1.6 0,73 2,0 19,8

10 | 650 905 445 1,39 0,68 1,994 223

11 | 700 845 453 1,2 0,65 1,988 24.6

12 | 750 785 461 1,0 0,61 1,983 27,5

13 | 800 725 470 0,9 0,59 1,976 29,1

4.4.11 Ons mnacTHUKAINHE U CTAOWIH3AIUK LEEMEHTHO-TIECUAHBIX PaCTBO-
POB U YIydIleHHWs IPOKAauYMBaeMOCTH IO TPyOOIpOBOJaM peKOMeHIyeTcs
BBOIUTH K00aBKM IMTHHEI 10 10% Macchl IileMeHTa B BUIE pacTBopa.

4.4.12 3akpeluieHHe MeCUYaHBIX TPYHTOB OT KPYMHBIX IO MEJIKHX MOXHO
TPOU3BOAUTE WHBEKIHMEH pacTBOPOB, I[IPUTOTOBIEHHBIX U3 IIOIHMEPOB
HEOPraHnYeCcKux (CWIMKaTa HaTpUs) U OPraHMIeCKHX (CHHTETHIECKHX CMOJ) IO
MAHKETHOH TEXHOJOIWH. XapaKTePHCTHKH XUMHYECKHX CHOCOOOB 3aKpeIUICHHA

[IECKOB MPHUBOIATCA B Tabuie 4.5.
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Tabnuua 4.5 — Cioco6b1 XMMHUYECKOTO 3aKpEeILICHHs IIECYaHbIX I'PYHTOB

Koadpdpumment IIpounocte 3a-
Pagnyc  3akpen-
Crioco0 3akperuieHus I'pynt ¢$usTpanmy, KPEIUIEHHOTO
M/cyT JICHW [pyHTa, M rpynra R, MIla
CunvkaTu3alus nByxpac-|[Tecku pazHozepru-|10-20 0,2-0,3 1-15
TBOpPHas Ha OCHOBE CHJIMKATa|CThie 20-50 0,3-0,6 1,5-2,5
HaTpUsl W XJIOPUCTOTO Kaib- 50-80 0,6-1,0 2,5-80
s
CunvkaTusauus onHopac-|Ilecku pasnoszepun-(1,0-10 0,3-0,5 1-2
TBOpHas ¢ H,SiF, CThIE 10-50 0,5-0,8 2-5
CunmkaTHzauys onxHopac-|[ecku Menkue 0,5-1,0 0,3-0,5 0,1-0,5
TBOPHas JBYXKOMIIOHEHTHAA C 1,0-5,0 0,5-0,8
OTBEpAUTENIEM: aJIFOMUHAT
Hatpus Wik opTodocdopHas
KHCIIOTa
Cumukarmszaiua rasosas  Ha|llecku pasHoszepnu-|0,5-5,0 0,3-0,5 1-2
OCHOBE CHNMKATa HATpHA H|CTHIE 5-20 0,5-0,8 2,035
raza CO,
Cmonuzauus ogHopactBopHas(Ilecku pazHosepuu-|0,5—5 0,3-0,5 0,5-1,5
JBYXKOMIIOHEHTHAs Ha OCHO-|CThIE 5-20 0,5-0,65 1,5-3,0
Be KapOaMHUAHOW CMONBI U 20-50 0,65-0,85 3,045
KHCJIOTO OTBEPAMTENS

4.4.13 [o3upoBKa MaTepHalOB s IPUTOTOBJIEHHS TAMIOHAKHBEIX H
3aKpeIUIAIOIIIX PaCTBOPOB AOJDKHA IIPOU3BOAUTECS C TOYHOCTBIO 10 5%

4.4.14 IIpaBHIBHOCTh JO3HPOBKH LIEMEHTHBIX U TAMIIOHAXHBIX pacTBOPOB
HeOOXOOUMO TIEPUOTUYECKH IIPOBEPATH aApPEOMETPHUYECKHM WJIH BECOBBIM
croco0oM, a XHMHUYECKHX PaCTBOPOB IIPOBEPATH HMPOAOJIKUTEIBHOCTHIO BPEMEHH
resieo0pa3oBaHysL.

4.4.15 TIpomoOMKHUTENEHOCTD IIEPEMEIIMBAHUSA HECTAOMIBHBIX I[€MEHTHBIX
pacTBOPOB 10 TOTOBHOCTH 3aBUCHT OT KOHCHCTEHIIMM pacTBopa MU THIIA
PacTBOPOMEILIANKH M COCTaBeT B cpegHeM 3-5 MHH. B manmbHeifIeM roTOBBIi
pacTBOp [0 IOJIHOH peai3alidil PeKOMEHIYETCS HEIPEPHIBHO MepeMEIUBATh BO
n30exaHue ero pacciIoeHusl.

4.4.16 OGopynoBaHHe OJIs BBITOJHEHHSA paboT JOKHO 00ecIrevrnBaTh 3a-
JaHHBIE TEXHOJIOTHYECKHE MTapaMeTphl C TpeOyeMBIM YpOBHEM KOHTPOJIS KadecTBa
(aBTOMAaTHYECKOE MOAepIKaHWE TEXHOJOTHYECKUX MApaMeTPOB U IO BO3MOXHO-

CTH 3allUCh B PCKUME PCATLHOI'O BPEMECHHU Ha JJICKTPOHHBIC HOCI/ITeJTI/I).
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4.4.17 B KauecTBe OCHOBHBIX IIapaMeTpoOB IIPH NPOU3BOACTBE paboT, moa-
Jep)KaHHe KOTOPBIX PeKOMeHayeTca obeclieunBaTh aBTOMaTH4eCKH — COCTaB pac-
TBOpPa, 00beMBI HHBELPYEMOT0 PacTBOpa, JaBlIeHHe HHBEKIUH, CKOPOCTh I0JadH
pacTBopa K MecTy UHBeKINH (IIPOU3BOJUTEIBHOCTB).

4.4.18 JIna GypeHVst HHBEKLIUOHHBIX CKBaXXHH MOTYT OBITH HCIIONB30BAHEI
OTedyecTBeHHEIE OYpOBbIe YCTAHOBKY, IIpUBeieHHbIe B Tabnune 4.6. [Ipeanourenue
clieqyeT OTHaBaTh croco0aM, 00ecleynBaOUM HaWMeHblIee OTKIOHESHHE
CKBaXWHBl OT MPOEKTHOM OCH, HaWMeHbIlee KOIHWYECTBO OypoBOro IIiama,
HaWTy4IIie SKOHOMUYECKHE [T0Ka3aTen GypeHus.

Ta6uuia 4.6 — XapaxreprucTHKH GYpOBBIX CTAaHKOB

Cnoco6 GypeHus Mapka cranka | I'my6una Juamerp Oypenus, | Maca, MomHocTh
GypeHus, MM KT 3IEKTPOBHTA
M HaHUMCHb Havallb TEIA,
IIHHA HBII kBt
KonoHkoBBI#I BCK-2m2-100 | 100 46 93 630 7,5
KononkoBsrit YI'B-50M 100 92 198 5100
TorpyHbIMU BEMK-4M 35 105 105 340 2,8
ITHeBMOYIapHUKaMH
Tlorpy>HbIMU HKP-I00M 50 105 105 690 4,0
ITHEBMOYAapPHHKaMH

4.4.19 Jng npuroroBieHUss TaMIIOHAXKHBEIX PacTBOPOB B 3aBUCHMOCTH OT
X COCTaBa M BHJa CHIPEEBOTO MaTepHalla IIPHMEHSIOTCA PacTBOPOCMECHTEIH
Pa3IHYHBIX KOHCTPYKUMH, TEXHUYECKUE XapaKTEpPHCTHKUA KOTOPBIX IPUBOASTCS B
Tabmue 4.7.

PactBopocmecutenun Thma PM  npUMEHSIOTCS Ui IPUTOTOBJICHHSA
L[EMEHTHBIX, DJIMHUCTO-IIEMEHTHBIX (Ha OCHOBE MOPOMIKOBOrO OEHTOHHTA),
LEeMEHTHO-TTIMHO-IIeCYaHbIX  pacTBOpoB. JlomacTHbIE PacTBOPOMEINAIKH  C
TOPH30HTANBHBIM BajloM IPHMEHSIOTCS, TIABHBIM 00pa3oM, UL NPUTOTOBIIEHMS

TIIMHUCTBIX paCTBOPOB U3 KOMOBOM T'JIMHBI.
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Ta6auma 4.7 - XapakTepUCTHKH OTEYECTBEHHBIX PACTBOpOCMecCHTENEH

TexHuueckas Tunsl pacTBopocMecHTeneit

XapaKTePUCTHKA BeprukanpHbie BepTukansHbie I'opusoHTanbHbIE
TypOHHHEIE JIOTIaCTHHIE JIONIACTHBIE
PM-500 PM-750 JIPM-350 | 0I'X3-7A | MI'2-4X | TKJI-2M4

BmectumMocTh, 1 500 750 350 750 4000 2000

[Ipou3BOAUTENEHOCTS, - - - - 4 2

M'/uac

Yactota ppateHus | 500 570 56 95 95 100

cMmecuTend, 06/MuH

MommHocTh 45 7 I 8 17 14

9JIeKTpojBUraTess, KBt

Macca, kr 350 512 200 385 3565 1985

4.4.20 JIng HarHeTaHUs PacTBOPOB JAOJIKHEI HCTIONB30BATHCS TIOPITHEBEIE H
ILTyHXepHbIe PacTBOPOHACOCH, 00ecIeYnBaOINe 3aJaHHbIe M0 pernaMenty Pl u
TITIP pacxons! U AaBICHUS.

4.4.2]1 KoMIUIEKT TEXHOIOTHYECKOTO OOOpPYAOBaHHUA, HEOOXOOMMBIA IS
CTpyHHOH LIEMEHTaIWy T'PYHTOB IO TEXHOJOTUHU C HCHONB30BAHHEM TEXHOJOTHHI
Jet-1, Jet-2, Jet-3, B 3aBUCUIMOCTH OT peIlIaeMBIX TeXHUYECKHX 3aa4, BKIIOYAET:

a) GypoBOif CTAHOK CO CTPYHHBIM MOHHTOPOM, TpeJHA3HAYEHHEBIN s Oy-
PEeHUS HaNpaBIAIOUIEH CKBRXXUHBI U MepeMelleHns B Hell CTPYHHOTO MOHHMTOpA C
BpaleHueM win 6e3 Hero;

6) pacTBOpPHEII y3el, CKOMIIOHOBAaHHEIH PaCTBOPOMEMIATKAMY IJIS TIPHTO-
TOBJICHUSI ¥ XPaHEHHA JIO PeAIU3AI[H TBEPACIOUIEr0 PAaCTBOPA U BHICOKOHAIIOP-
HBIMM HacocaMH Ui MOJA4M 4Yepe3 MOHHUTOP Pa3MBIBAOIIECTO U TBEPZCIOLIEIO
pacTBOpPOB;

B) KOMIIPECCOp IS MOJAYH CHKATOro BO3[YXa C [ENHI0 CO3JIaHMsI BO3MY I
HOTrO ToToKa (mia Jet-2, Jet-3);

r) cKiag (CHIOC) AN XpaHeHHs H MeXaHH3HPOBaHHOM MOAaYH IleMeHTa
JUTA TIPUTOTOBJIEHUS TBEPIEIOLIEro pacTBOpa.

PactBops! A cTpyiiHOH HeMeHTallMH CliefyeT Ha3sHa4YaTh B 3aBUCUMOCTH

ot TpebyeMbIx Mokasareeii H BUIa 3aKpellI1eMOro rpyHTa.
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4.4.22 PexoMmeHayeTcs IPUMEHATh 000pyLOBaHUE, 00eCIIeYNBAIOIIEE TEX-

HOJIOTHYCCKHE MapaMETpbl, IPEAYCMOTPEHHBIC B Ta6J'[I/II.Ie 4.8 IIpHA 3aKPCIINICHHUU

TPYHTOB Pa3JIM4YHBIMU METOJaMU CTPYHHON [IEMEHTALUN.

Tab6numa 4.8
TexHoNOruueckue mapameTpsl CTpyiHOW | 3HaueHHE NapaMeTpPoOB VI METOOB
LIEMEHTALMHU Jet-1 Jet-2 Jet-3
He me- | He He He He me- | He
Hee Gonee | MeHee | Oonee | Hee Goee
JlaBrienHe HHBEKLMOHHOTO pacTBOpa, | 20 60 40 60 30 70
MIla
Pacxof HHBEKLMOHHOTO pacTBOpa, I/MuH | 60 450 60 450 70 200
JaBnenue BozaymHo# ctpyu, MIla - - 0,6 1,2 0,6 1,2
Pacxon BO3TyIHORH CTPyH, M’ /MUH - - 3 12 3 12
Hapnenue BogsHoii ctpyu, Mlla - - - - 20 60
Pacxon BoasHo CTPyH, JI/MHH - - - - 70 150
Juamerp cormna, MM 1,5 3,0 1,5 3,0 4.0 8.0
JuameTp BO3OYILIHOTO COMJIA, MM - — 1 2 1 2
JuameTp BOAAHOrO cOILIa, MM - - - - 1,5 3,0
CkopocTh BpalieHus, 06/MIH 10 30 7 15 5 15
Ckopocte moasema GypoBoro craea, | 10 50 7 30 5 30

CM/MHH

4.5 Ha3znavyeHHe TpeOyeMbIX pacueTHBIX MOKAa3aTe/ied H KOHTPOJIHpY-

€MbIX NAapaMETpPOB MNMPOCKTHPYCMbLIX I€OTEXHHYECKHX IMPOTHBOKAPCTOBBIX

MepONpPHATHH

4.5.1 B 3aBUCHUMOCTH OT MPHHATOrO IPOEKTOM THIA F€OTEXHHYECKHX Me-

ponpuaThii (Tin 1 WiM 2) U KOHCTPYKTUBHBIX OCOOEHHOCTeH (I reoTexHuue-

CKUX MepONpHATHIi THINA 2) — Co3[]aHHe CILUIOLUIHOTO MacCHBAa 3aKpeIUIeHHbBIX TPyH-

TOB HJIH MAacCHBa U3 apMHUPYIOIUX 3JIEMEHTOB U3 3aKPCIUICHHBIX I'PYHTOB Ha3Ha-
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YJaroTCA pacdeTHbIe TTOKa3aTeNnl H KOHTPOJIHpyeMble TapaMeTpEL.

4.5.2 JIna reoTeXHHYeCKUX MeponpuATHi THHA | (3aKpeIUicHHe 3aKapCTBO-
BaHHBIX TMOPOJA — TaMIIOHAX IYCTOT, MONOCTEH W TPEIMHOBATHIX 30H) JOJDKHBI
Ha3Ha4YaThCA CIEAYIOIIHe pacueTHhIe TOKa3aTel!:

- IPOYHOCTH Ha OJHOOCHOE C)KaTHEe MHBEIHPYEeMOTo pacTBopa — He MeHee
TPOYHOCTH OKPYXalollieH OJIOCTh NOPOALL, HO He MeHee 5 MITa;

- ¢u3HYecKHe CBONCTBA MHBEKIMOHHBIX PaCTBOPOB. CTAOHIIBHOCTE (ITOKa-
3aTelNb BOJOOTAECNCHNS) JO HaJalla CXBAaTEIBaHUS — He Gonee 2%, BA3KOCTH BpeMs
HaYaJa ¥ OKOHYaHHUS CXBaTHIBAHUS (ONPEACISIOTCS MPOSKTOM);

- JIOTIONTHUTENBHBIE TTOKA3aTENNH PAacTBOPOB (KOPPO3HOHHAS YCTOWYHMBOCTH
K OlpeJieNIeHHbIM arpecCHBHBIM YCIOBHSAM BHEIIHeH cpedbl U ApyrHe) IpH HeoO-
XOAUMOCTH (OTNpPEAENAETCS IPOSKTOM).

453 Jlnsg reoTeXHUYeCKUX MeponpHiTHif THHA 1 JOMKHBI Ha3sHAYAThCA
ClleAyIoMIye KOHTPOIHPYEMBIE IIapaMETPHI:

- IPOYHOCTH Ha OJHOOCHOE CXXaThe MHBbeLHpYeMOro pacTBOpa — KOHTPO-
Jmpyetcs o o6pa3naM, 0ToOpaHHEIM IIPH IIPOM3BOJICTBe paborT;

- ¢usuyeckue cBolicTBa pacTBOPOB IO 1. 4.5.2 — KOHTPOIHPYIOTCS NP
OIlEPAaTHBHOM KOHTPOIIE;

- TEXHOJIOTHYECKUE ITapaMeTphl HHBEKIIMH: 00BEMBI HHBEIIUPYEMOTO pac-
TBOpa (OTKIOHEHHUS NPeAyCMaTPUBAIOTCS IIPOEKTOM, HO He Ooiiee 10%), naBneHue
MHBEKIUH (OIpeneNaeTcs IPOEKTOM), CKOPOCTh ITOJaYH PacTBOPa K MeCTy UHBEK-
uuy (ompenensercs MPOeKTOM), OTKa3 (pacueTHHI 00beM pacTBOpa HHBELUpPYe-
MBIfi 3a Ha3HadeHHOe IIPOeKTOM BpeMs (Ha3HauaeTcs MPOEKTOM, HO He Oolee
Sn/mMuH npu gaBieHnu He meHee 0,5MIla), BBIXOIBI pacTBOpa Ha IOBEPXHOCTH
(pukcupyroTCs IpH NPOU3BOACTBE paboT IMHEHHHIM IIePCOHAIOM HCIOIHUTENS) U
B ITOJ3eMHEIE COOPYKEHUS U Ha JPYTUX yUacTKax 3aKapCTBOBAHHEIX MOPOL.

4.5.4 B 3aBHCHMOCTH OT HH)X€HEPHO-T€OJIOTHYECKUX YCIIOBHI 3aeraHus

3aKapCTOBaHHBIX IIOPOJ, UX THUIIA U TEXHHYCCKHUX peH.ICHPII’I II0 BBIITIOJTHCHHUIO 3a-
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IMUTHBIX T€OTEeXHUYECKHX MEPOIPUSATHH INPOEKTOM MOTYT HpeNyCMaTpUBaThCS
JOIIOHUTENbHBIE pacueTHbIe NOKa3aTeN: H KOHTPOJIHPYeMbIe TapaMeTpEhL.

4.5.5 PacueTHBIe IOKa3aTeld Ha 3Tale NpOeKTHPOBaHMS Ha3HAdalOTCSA B
cooTBeTcTBHH ¢ monokeHusMu CIT 22.13330.2016 u CIT 45.13330.2012 ¢ y4yetom
TpeGoBaHMI HacTOAIIMX peKoMeHAanuid. HazHaueHwe pacueTHBIX MoOKa3zartelei,
OTJIMYAIOMIUXC OT TpeGOBaHMIM HOPM M HACTOSILIMX peKOMEHMAlHil JOIDKHO BBI-
HONHATHCA IPA HAYYHO-TEXHHIECKOM CONPOBOXKAECHHUH CHEIUANN3UPOBAHHON Op-
raHu3aliy, OOOCHOBaHO  pe3ylbTaTaMH  JaOOpaTOpHBIX M OMEBITHO-
IIPOU3BOACTBEHHEIX paboOT Ha yJacTKe MPOEKTHPOBAaHMA U JOIDKHO 0becrieunBaTh
tpeboBanus CIT22.13330.2016 k reoTeXHHYECKHM MEPOIPHATHAM.

4.5.6 3HadeHUd pacueTHHIX MoKa3aTellell U KOHTPOIHPYEMBIX IMapaMeTpoB
MOTYyT OBITh  OTKOPPEKTHPOBaHBl Ha  dTame  BBHIIOJIHEHHS  OMBITHO-
IIPOU3BOACTBEHHBIX paboT, IO pe3ylbTaTaM KOTOPBIX Ha3HA4aloTCs paboune 3Ha-
YeHHUS KOHTPOJIMPYEMEIX ITapaMeTpOB.

4.5.7 JIns reoTeXHAYECKUX MEpONpHUATHI TUMa 2 yCHIleHHe TPYHTOB Haj
3aKapCTOBaHHBIMU ITIOPOJAaMH M B OCHOBAaHHU COOPYXKEHHii) NOMOJHUTENBHO K
TpebGoBaHUAM I1.4.5.2 NOIKHEI Ha3HAYAThCA CIIeAYIOLINe pacdeTHEIE MOKa3aTeln:

- MOJyNb Je(GopMallii HHBEKTHPYEMOTO PAacTBOpPAa — HE MEHEE 3HAYCHUS
MozyJs nedopMaLliy OKpYysKarolliero IpyHTa, HO He MeHee 50 MlTa;

- IPOYHOCTHBIE W Ae(OpPMAI[HOHHEIE XApPAaKTEPHCTHKU 3aKPEIUICHHOTO
TPYHTA HJIH 3JIEMEHTOB 3aKpeIUIEHHOTO IPYHTA (Eyp, Cap, Pap, 1ap)

- MPOYHOCTHEIE U AethOopMaIlMOHHBIE XapaKTePUCTHKH MacCHBa 3aKpeIUIeH-
HOT'O IPYHTA IJISI MACCUBOB M3 3aKPEIIEHHBIX IEMEHTOB (Eyuc, Cuacy Ouacs Ruac);

- hU3MIecKUe XapaKTePUCTUKH 3aKPEIUIEHHOTO (INIOTHOCTE) TPYHTA;

- reOMeTpUYecKUe pa3Mepsl (B IIaHe U IO IIyOHWHe) 3aKpeIIEHHOTO Mac-
cHBa.

4.5.8 [lns reoTeXHUIeCKUX MEPOIIPHUATHH THIIA 2 JOHOTHHUTENBHO K m.4.5.3
JOIDKHBEI Ha3HAYaThCs CleIyIoMIrie KOHTPOIUpyeMble TapaMeTpsl:

- IPOYHOCTb Ha OJHOOCHOC CXKaTUEC U MOOYJIb }qu)OpMaI.II/II/I 3aKpEIUICHHOTO
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TpyHTa — KOHTpONUpyeTcs Mo o0pasiaM, OTOOpaHHEIM HpH KOHTPOJIBHEIX pabo-
Tax;

- IPOYHOCTHEIE U Ae(OpMaIOHHbBIe XapaKTepUCTHKH 3aKPEILIieMOro Mac-
cHBa (oIpenenseTcd METOJAaMHU TOJNEBHIX WCCIeIOBaHHM TPYHTOB ~ KOHTPOJIBHOE
OypeHne ¢ oTGOpoM IpoO MaccHBa, CTaTH4ecKoe 30HIUPOBAHUE, HCIBITAHUSI
ITaMIIaMH );

- TeOMeTpHYecKHe TTapaMeTpsl 3aKpelllIeHHOT0 MaccuBa (ompeenseTcs Ha
3Tane KOHTPOJBHBIX paboT KOHTPOIBHBIM OypeHHeM U reopu3HUecKUMH MeToxa-
MU WCCIEeTOBAHN ).

4.59 B kadecTBe pacueTHBIX ITOKazaTelell JJIS MaTepHaloB, HCIONb3ye-
MBIX TIpH 3aKpeIICHUU/YCWICHAW TPYHTa/CO3MaHUS apMHpPOBAHHBIX MAaCCHBOB
[PUHEMAIOTCS pacyeTHble 3HaueHus By, R, (Moxyis aedopMani 4 NpovHOCTh HA
OJJHOOCHOE CXKAaTHe PacTBOpa MHBELHPYEMOIo B TPYHT, HE3aBHCHMO OT CIIOco0a
UHBEKLWHN).

PacueTHOe 3HaUeHHE IIPOYHOCTH HAa OTHOOCHOE CxkaTHe (R,) H MOIyIs Je-
dopmartuu (E;) Ha 3Tame NpoeKTHPOBAHKS Ha3HAYAIOTCS B COOTBETCTBUM C IIOJIO-
xxeruamu CIT 22.13330.2016, CII 45.13330.2012 u pazgena 4.2 HaCTOSIINX PeKo-
MeEHIalluH.

4.5.10 PacuerHOe 3HaueHHe MOy s Aedopmaunn (E,) HHbEKIHOHHBIX Iie-
MEHTHBIX PACTBOPOB OTPEAEIAIOTCS IO 3HAYEHHUIO HAYAIEHOTO MOYJIS YIPYTOCTH
C YUETOM TIONI3YYeCTH KaK JUIS MEIKO3epHUCTEIX O€TOHOB o dopmyie (3):

Ey=E,,/(1+¢), 3
rae

E, , — HauanbHEI MOMYNb YIPYTOCTH PacTBOpa, OIpeaeseMblid mo dop-
Mye (4);

@ — KOG QUIUEHT MOT3Yy4EeCTH, IPHHAMAEMBIH KaK IS MEeITKO3€PHUCTHIX

6eronoB 110 Tabmuite 6.12 CIT63.13330.2012 g kacca mo npouHoct B10:
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OTHOCKUTeNbHAA Bnax- 3HaYeHWs Ko3h(uLMeHTa Non3yyecT 6eToHa db a npu knacce

HOCTb BO3AyXa OKpy- TAXenoro 6eToHa Ha cxatue

Xatowen cpegbl, % B10
Bbiwe 75 2,8
40-75 3.9
Hwxe 40 5,6

4.5.11 3HauyeHue mofyna gedopmauuny 3aKpenneHHOro LeMeHTHbIMU pac-

TBOpaMmu rpyHTa onpegenseTca no rpaguky, NpuBefeHHOMY Ha pUCyHKe 5.

PucyHok 5 - OnpegeneHne moayns geopmannm 3akpenneHHOro LeMeHTHbIMU

pacTBOpamMu rpyHTa OT 3HaYeHMe KyGUKOBOW MPOYHOCTM Ha CXKaTue
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4.5.12 PacyeTHOe 3HAYEHHWE HAYAITBHOTO MOJYNS YNPYTrOCTH IJis LIEMEHT-
HBIX U IEMEHTHO-IIECYaHbIX PACTBOPOB Ha 3Tare MPOCKTUPOBAHMS MOTYT OIpene-
JIAThCA B 3aBHCHMOCTH OT 3HAUeHHS IIPHHATOH MPOYHOCTH KaK JJIS MEIKO3E€pHH-
CTHIX OETOHOB H PacTBOPOB IO clieAyIolnei hopMyie:

E, = (0,05Ry"+ 57,2 Ry, + 217)/(32,8 + R;,)*x100) )
raoe

R, — HOpMaTHBHOe 3HaYeHHe POTHOCTH HHBEIIHPYEMOTO PacTBOpPa;

4.5.13 B xauecTBe pacyeTHBIX TOKa3aTeeH Ul 3aKpeNNneHHOro rpyHTa HIlH
€ro JJIEMEHTOB IPUHHMAIOTCS PacyeTHbIE 3HAYCHHs 3aKperUieHHOro rpyHTa (E,,
Capy Pap, Rap)-

PacuerHoe 3HaYeHHE IPOYHOCTH HA OJJHOOCHOE CxkaThe (R,) M Moayns ae-
dopmanuu (E,,) Ha 3Talle MPOEKTHPOBAHUA Ha3HAYAIOTCA pa3iena 4.6 HacTOAmuUX
pexkoMeHnanuil. PacueTHsle 3HaUEHUS (Cap, Qap,) IPHHHMAIOTCA B COOTBETCTBHHM C
nonoxenusamu CIT 22.13330.2016, CIT 45.13330.2012 kak A7 IpyHTOB ¢ HoOKasa-
TeNsAMH Moy ns AedopMaruu Er,.

4.5.14 B xavecTBe pacyeTHBIX MOKa3aTeJell i1 MACCHBOB U3 3aKPEILTCHHO-
TO TPpyHTa MPUHUMAIOTCS pacdeTHble 3HAYCHHS (Eyac, Cracs Puacs Fuac)-

B 3aBHCHMOCTH OT HpPOEKTHPYeMOH CXEMBI MacCHBa H3 3aKpPEILICHHOTO
rpyHTa (1. 4.1.10, npunoxenne 3) 3Ha4eHWs PacHeTHHIX ITOKa3aTeleil MpUHHMA-
I0TCS CIEIYIOMHUMHA:

- IUIA CIUIOIIHBIX MAacCHBOB W3 3aKkperuieHHoro rpyHra (puc. IT 3.1) — kak
IJIs 3aKPEIUIEHHBIX TPYHTOB 1O 1.4.5.11 — Eyoc = Egp, Ry = Ry ¥ mamee mo m.
4511,

- Ul MaCCHBOB U3 3JIEeMEHTOB 3aKpelUleHHoro rpyHra (puc. I13.2 uT13.3) u
IS TIOOBIX AYEHCTBIX CTPYKTYP H3 DIEMEHTOB 3aKPEeIUICHHOTO IPYHTa pacueTHEIE
3HAYEHUS. MacCHBOB (Eyac, Cyacs Puac) CAEAYET ONPEASIATH KaK UHTErpajibHEIE Xa-
PaKTEPUCTHKH B 3aBUCHMOCTH OT CIOCO0a 3aKpell/IeHH U XapaKTepUCTHK IPyHTa
Mexy sneMeHTamu 3akpermerus (E, ¢, ¢) .

4.5.15 JIng MaccHBOB M3 3JIEMEHTOB 3aKPEIUICHHOrO TPYHTA, BRIMOIHEHHBIX
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MeTOJIaMH IPONUTKH WK CTpyHHOU neMeHTaumel rpyHToB (puc. I13.2 u IT 3.3)
HHTETPaNbHBIH MOAYNb NehOpMallii MACCHBa OIIPENeNseTcs B COOTBETCTBHU C
noJyoxeHusMH pazfena 6.10 CIT 22.13330.2016 no crnexyromeit hpopMmyne:

Evae=0Ep+(1-a)E, (5
rze

E\jac — MOZyTH AedopMaliy MaccyuBa U3 3J€MEHTOB 3aKpeTIeHHOTO TPYHTA,;

o — K03GhGUITHEHT 3aMeIleHNs PaBHbIH OTHOIIEHHIO 00heMa 3aKPeILIEHHOTO
TpyHTa K 001IeMy 00beMy MacCHBa;

E,, — Monyns AedopMallii 3aKpelieHHoro rpyHTa (1.4.5.11);

E — moxyns peopManuu rpyHTa eCTECTBEHHOTO CIIOKEHHS, OCTABIAEMOrO
MEX]y 3JIeMEHTaMH 3aKpeTUIeHHs.

4.5.16 JIns MacCHBOB U3 SJIEMEHTOB 3aKPEIJIEHHOTO TPYHTA, BHIMOIHEHHBIX
HWHBEKIAEH [EMEHTHBIX PACTBOPOB METOJOM THAPOpPa3phiBa M0 TEXHOJOIMH MaH-
xkeTHOM MHBeKUMH (puc. I1 3.4) mHTerpambHbii MOyl mehOpMaldl MacCHBa
ollpefensieTcs Kak HalMeHblllee 3HaueHNe 13 3Ha4eHHil, BRIYHUCIIEHHEBIX 10 CIey-
FOIIUM METOAUKAM:

Memoouka 1. OnpeneneHue pacdeTHOTO IIOKa3aTells INIOTHOCTH YCHIIMBae-
MOTO TPYHTa C Y4eTOM BBEJCHHOI'O B CYLIECTBYIOLIHII 00beM IPYHTa €CTECTBEH-
HOTO CJIOXKEHHS MPOEKTHOro 00beMa TBepAelomero pactsopa. HazHaueHue 3Have-
HUSl pacdeTHOro MOAyJs JiedopMalii B 3aBHCUMOCTH OT IUIOTHOCTH IPYHTA IO
Ttabmuuam CIT22.13330.2016.

Hasnauenne 3HaueHHH (Cup, Pop,) B COOTBETCTBHH ¢ mojoxkeHmsMu CII
22.13330.2016, CII 45.13330.2012 xak I IpyHTOB C IIOKa3aTeJsIMH MOAYJIS Jie-
dopmanuu Ey,.

Memoouka 2. OnpepaeneHne HHTETPAILHOTO MOAYJs JedhopMalii MaccHBa
BBITIOJIHAETCA B COOTBETCTBHUH C MOJOXeHUsMH M. 4.5.15 | moJioKeHHsIM HacTOs-
mero myHKTa. B kadecTBe 371eMEHTOB 3aKpeIUieHHs IPHHHMAIOTCS 3JIEMEHTHI YCH-
JIEHHOT'O TPYHTA ¢ YCJIOBHBIM pafiycoM paBHEIM 0,5 3HaUEHHS pacCTOSHUSL MEXIY

ckBaxuHamH. B kauecTBe pacueTHOro 3HaueHHs E,, — Moxyns Jedopmaipm 3a-
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KPEIUICHHOTO IPYHTa HPHHAMAETCS 3HAYSHHE NIPUBEJICHHOTO MOAYJIS, ONpefelsie-
Moe o dopmyie (6):

Eap = aa‘Ep + (l - U.a)'E > (6)
roe

E,, — npuBeieHHBIH MOTYNb AedopMallii JIEMEHTa YCUIICHHS C YCIOBHBIM
pamuycom;

0, — YCIIOBHBIi KO3()UIHMEHT 3aMellleHHs IPAHAMAeMBIi paBHEIM OTHOIIIe-
HHUIO 00beMa HHBELUPYEMOT'0 pacTBopa K 00beMy 3JIeMEHTa YCHICHHS C YIOBHBIM
paguycoMm;

E, — Moxynb nedopMaruy pacTBopa, OIpeIeNeHHEIH ¢ yIeToM TI0I3y4ecTH
Kak 111 6eToHOB 110 opmye (3);

E, — Momyns nedopManuy yIUIOTHEHHOrO TPYHTA, ONpeJeNseMblil no 3Ha-
YeHHMIO TUIOTHOCTH IIOCIIE HHBEKIWH B dJIeMEHT YCHIICHHS C YCIOBHBIM PagiyCcoM
IIpoeKTHOTro o6beMa pacTBopa (MeTomuka 1).

Memoouxa 3. OnpeneneHue HHTETPaIbHOTO MOAYIS AehopMallid MaccHBa
BBINIOJIHAETCS B COOTBETCTBUU C IIOJNIOXKEHUSIMH II. 4.5.12 U NONOXKEHUIM HACTOS-
Iero IyHKTa IIo MO,I[Hq)HI_IHpOBaHHOﬁ MOACTIH )(.I/Ip‘la A1 MHOT'OKOMITOHCHTHBIX
cpen. B KadecTBe pacdyeTHOrO 3HAUCHUS MOZYJS AeOpMAaIMU 3aKPeIIEHHOTO

E,n— IIpHHEMaeTCsl 3HaYeHHUe, ompeienseMoe o dopmyie (7):

2
E\o— 1 R i—a (7)
g + (- XE56 ' Bpp T E56

rae
E,, — Momyns nedopmanuy pacTBopa, ONpe/e/ieHHBIH ¢ yIETOM N0JI3yIECTH
Kak a7 6eToHoB 1o gopmyne (3);

E — Monxyns nedopManuy rpyHTa €CTECTBEHHOTO CIOXKEHHS.

4.6 TexHoaoruueckHe 0cC0GEHHOCTH BbINMOJHEHHS TeO0TeXHHYECKHX

pabot
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Texnonornyeckuii pernameHT paboT NO IeOTEXHHYECKHM MEPONPUATHIM
MIPOTHUBOKAPCTOBO# 3aIlIUTHI TEPPUTOPHIl IOJDKEH IPeSyCMAaTPUBATh BHITOJIHCHHUE
TpeGoBaHHil MPOeKTa B YacTH obecliedeHNs IPOeKTHHIX TpeOOoBaHUH 110 CBOWCTBaM
3aKpeIUIIeMEIX PYHTOB, MPUMEHSEMBIM MaTepHallaM M TeXHOIOTHYeCKHM mapa-
MeTpaM MpPOU3BOACTBA paloT. B 3aBUCHMOCTH OT MPOEKTHPYEMOro BHIA reoTeX-
HHYeCKUX MepOIpHATHII TpeOOBaHUI TEXHOJOTHYECKOTO perilaMeHTa JOJIKHBI CO-
oTBeTcTBOBATh MmojioxkeHmsaM CIT 45.13330.2012 u Tpe6GoBaHUAM HACTOSAIIETO pa3-

aeia.

4.6.1 TamnoHak KapcTOBBIX ITyCTOT H YKPeIUICHHE TPeIHHOBA-

TBIX IOpPOJ

4.6.1.1 Pa6oTHI IO TaMITOH&Xy KapCTOBBIX IyCTOT M YKPEIUIEHHIO TpelH-
HOBATEIX TIOPO/] CieAyeT BRMONHATE cornacHo PJI u ITITP.

4.6.1.2 Cnocob OypeHns HHBEKIIMOHHBIX CKBAXUH I TaMIIOHaXka KapcTo-
BBIX IIofocTeit M 3aKpeILIeHUs MOKPOBHEIX OTIOXKEHHIl IPYHTOB BHIOHpaeTcs Hc-
XOfs U3 HHKeHEePHO-TeOJIOTHIECKHAX YCIOBUH 00beKTa U INIyOWHBI 3aJleTaHus 3a-
KapCTOBaHHEIX OPOJ. JJuameTp GypeHus B MOKPOBHBIX OTIIONKEHHSX HAa3HAYAETCs
B 3aBHCHMOCTH OT INIyOHHBI CKBaXKHHEI ¥ BEIOPaHHOTO CIIoco0a OypeHus, B cpea-
HeM cocTaBaseT oT 110 mo 150 mm.

4.6.1.3 Jlnsa TaMmoHaxca KapCTOBBIX MOJNOCTeH OypeHHe HWHBEKIIMOHHBIX
CKBaXXWH B IIOKPOBHBIX OTJIOXEHUIX A0 KapCTYIOLIMXCSA HOPoJ ¢ yIiryblieHHeM Ha
0,5 M cnexyeT npoM3BOANUTE C 00CAAKOI MeTaINIMIeCKAMH WA TUIACTMAacCOBBIMHA
Tpybamu.

4.6.1.4 B xapcToBBIX MOpojax cliefyeT 6ypUTh CKBaKHHBI JUAMETPOM IIO-
panka 75—-100 MM ¢ IpOMEBIBKOH BOJOH MM IpOAyBKOH Bo3ayxoM. Bypenue m
HarHeTaHUe pacTBOpa IIPOM3BOAUTH 30HaM H 1o rirybune. Ilo okoHuanum GypeHust
nepe]] HarHETAaHHEM PacTBOpa 30HY B CKBa)KHHE ClieflyeT HPOMBIBATH IO HOJHOTO

OCBETJICHUS HU3JIMBAOIIEHCS BOIBI.
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4.6.1.5 Bypenue u HarHeTaHWe PacTBOPOB B TPEINMHOBATBIX TPYHTaX NpH
IIyOHHe HeMEHTHPYEMO# MOPOABI OT 6 10 8 M CllelyeT POU3BOAUTD, KaK IpaBH-
70, B OOWH TIpHEM He3aBUCHMO OT XapaKTepa TPEIIMHOBATOCTH W BEIHYHHEI
YIeJIBHOTO BOJOMOTIIONIEHHSI.

Ipu Gonbiieit rTy6uHE cleayeT MPOU3BOAMT pasjelieHHe CKBaXKHHBI Ha 30-
HBI U NI0OYepeHOe HarHeTaHHe pacTBOpa B KAXKIYIO U3 HUX B CIeAYIONNX Cly4a-
AX:

a) B TopoAaxX, 00NafaroIUX CpaBHUTENBHO HEOGONBINOH M OOUHAKOBOH IO
Bcell IIyOMHE TpelMHOBATOCTHIO (yIenbHoe Bomomoriomenue ot 0,1 mo 0,2
J/MUH M) 7 HCKITIOYEHHeM OGPYIIeHHH CTEHOK CKBAXHH, HHTEPBA 30HBI IOy C-
KaeTcs He Gonee 10 M;

6) B opoaax ¢ MepeMEeHHOH TPEIMHOBATOCTHIO MK NMPU OOJBIINX 3HAYESHH-
six ynensHOro Bogonormomenus (ot 0,2 no 1,0 1/ /vuE-M ' 6oee) HHTEpBA 30-
HBI IIPUHUMAETCS OT 3 10 5 M;

B) B OpOJax ¢ KapCTOBBIMM KaBepHaMH M KPYITHBIMH TpellWHaMH HHTEepBa
30HBI IpUHHMaeTcs oT 1 10 3 M.

4.6.1.6 Ins HarHeTaHWs PacTBOpa IPUMEHAIOT Pa3KUMHON TaMIIOH THIIA
(mpunoxxeHue 5), yCcTaHAaBIUBAacMBIH B CKBa)KHMHE HAJl 30HOH MHBEKIUM WU CO-
TTIACHO TIpOeKTa Ha Mo00# riry6uHe 06cagHo TpyOhL.

4.6.1.7 HarHeraHue LeMEHTHOTO pacTBOpa B CKBaXHHY (30HY) B TPEIIMHO-
BaTbI€ IIOPOAEI CIEAYET NMPOU3BOAUTH A0 OTKa3a WX N0 NEpEpbiBa HAarHE€TaHus B
ciydasx, npegycMoTpeHHBIX PJI. 3a oTka3s B morOlIeHHH CllefyeT HNpHHAMATh
CHIDKEHHE pacxofia pacTBopa A0 2—5 JI/MHH B 3aBHCHMOCTH OT BHYyTPEHHETO JHa-
MeTpa pacTBOPOIPOBOAA NIPH MPOEKTHOM JIaBIIEHUH OTKa3a.

4.6.1.8 JlaBneHue npH HarHeTaHWH PAacTBOPOB B TpeILMHOBATHIE MOPOABI
ycraHaBnuBaetcs PIl U KoppekTHpyeTcs MO pe3ylbTaTaM KOHTPOJBHOTO 3aKper-
JeHus. BenwduHa npenienbHO AOIYCTAMOro JaBjieHHs NpH HarHETaHHH peareHTOB
JOIDKHA HMCKIIOYaTh BO3MOXHOCTh OOpa3OBaHHUS pa3phIBOB U PaclpOCTPaHEHHA

PacTBOPOB 3a Mpe/IelTbl 3aKpeTIAeMOH 30HBL
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4.6.1.9 Nubexnuonnsie paGoTH ClieyeT MPOM3BOAUTE CIOCOOOM MOCIE0-
BaTeNbHOTO COMMKEHUS CKBa)KHH, HaUWHAd ¢ MAKCHMAIBHBIX PAaCCTOSHHM, TPH
KOTOPBIX THApPaBIIMYecKas CBSI3b MeXIY HUMHU TIpH 3aJaHHBIX PJI 3HaueHHsX AaB-

JICHUsL 6y)1e'r OTCYTCTBOBATh.

4.6.2 3akpenenue rpyHTOB NOKPOBHBIX OT/IOKEeHUH MHbeKuMedl pac-

TBOPOB

4.6.2.1 3akperneHue MeCYaHbIX IPYHTOB OT KPYIIHBIX JI0 MEJIKO3EPHHUCTHIX €
kodbdumyentom ¢uibtpauuu oT 1 10 80 M/CyT. AN ycTpolicTBa BOXOyIOpa Hax
32KapCTOBAaHHBIMH [IOPOJAMH IIPOU3BOIMTCS IIyT€M HHBEKIHMU LIEMEHTHBIX HIH
XHMHYECKHX PacTBOPOB THIA MONMMEPOB HEOPTaHWYECKUX (CHIIMKATa HATPHUS)
OPraHHYeCKUX (CHHTETHIECKUX CMOI) [0 MaH)XeTHOH TeXHOJOTHH. 3aKpeILleHue
TPYHTOB LIEeMEHTHEIMU PACTBOPaMIU Ha3bIBAaeTCs LIEMeHTaluel, Ha OCHOBE CHIIMKa-
Ta HaTpUs — CHIIMKaTH3alyel, Ha OCHOBE CMOJ — CMOJH3aLUel.
4.6.2.2 HarHeranue pacTBOPOB B I'PYHT IIPOM3BOJATCS IO MAaHXKETHOH TeX-
HOJIOTHH Yepe3 CKBaKUHBI, 000pyIOBAHHBIE MaH)XE€THBIMH KOJIOHHAMH (TIPHIIOXKe-
HHe 5). BogonpoHuIiaeMocTh 3aKpeIUIEHHOTO IlecKa CHHXKaeTcs o
Ky= A(10‘3—1 0'4) M /CYT., CpaBHUMOI ¢ TJTAHUCTBIMHU I'PYHTaMH, a IIPOYHOCTH JI0-
cruraer ;10 5 MIla u Gonee.
4.6.2.3 TIpousBoaCTBO paboT MO 3aKpeIUICHHIO TPYHTOB IIOCIENOBaTEIbHO
BKJIFOYAET CJIeAYIOIIHE STalbl:
- MOATOTOBUTENBHEIE M BCIIOMOTaTeNbHbIe paboThI, BKIIFOYas IPHIOTOBIE-
HHE IPOMBIBOYHEIX PACTBOPOB;
- 6ypeHHe 1 000pyHOBaHHE HHBEKIIHOHHBIX CKBAXKHUH;
- HaTHeTaHWe PacTBOPOB B IPYHTEI;
- MMKBUJAYS HHBEKIMOHHBIX CKBAaXKHH;

- paGOTHI IO KOHTPOITIO Ka4ecTBa 3aKperlieH s .
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4.6.2.4 TexHONOTrHS 3aKpEIUIEHHS 110 MAHXETHOW TEXHOJIOTHM COCTOHT M3
CIEAYIONINX OIeparlyii:

- OypeHHe cKBa)XUHEBI AuaMeTpoM 100-150 MM (B 3aBUCHMOCTH OT TIJIy-
GUHBI) [10]] [NIMHACTHIM PacTBOPOM;

- YCTPOHCTBO B CKBa)XKHE MaH)K€THOH KOJIOHHEI;

- BBIIEPXKKa CKBaXHHBI 2—3 cyTOK i1 Habopa NPOYHOCTH IEMEHTHO-
CIIHHUCTOM 000MMBI;

- HaTHeTaHHWe pacTBOpa uepes KaxJblii MaHxxeT cornacHo I1I1P;

- TMKBHJAINS CKBaXHHBI ITyTEM 3allOJHEHU 6e3ycaTouHBIM PacTBOPOM.

4.6.2.5 3akpenneHue NMeCUYaHBIX TPYHTOB OT KPYIHBIX O MEJKHX MOXHO
IIPOM3BOAUTh HHBEKIHEH ILIEMEHTHBIX pPACTBOPOB, TMPHUIOTOBJICHHBIMH W3
BBICOKOIUCIIEPCHBIX MUKPOIIEMEHTOB,

BeiGop  MMKponeMeHTa 1O  AHUCIEPCHOCTH (IO  MOKa3aTelaM
TPaHyJIOMETPHIECKOTO COCTaB WIIH YAENBHON TMOBEPXHOCTH), TPHUTOOHOM s
MHBEKIHOHHOTO 3aKpeIIeHHsl HCCIIeLyeMOoro Iecka ¢ ero (MIbTpaldOHHBIMU
XapaKTepPUCTHKaMH, MOXXHO OpPHEHTHPOBOYHO MPOU3BOAUTH, PYKOBOICTBYSCH
IIpHIIOXKeHHEeM 6, ¢ MOCIeYIOIIM 00sf3aTeIbHBIM YTOYHEHHEM B 1a00paTOPHBIX
HCCIIEeIOBaHMSX U Ha OMBITHO-IIPOM3BOJICTBEHHEBIX paboTax.

4.6.2.6 Jlns 3akperiieHHs MeCYaHbIX TPYHTOB B peXKUMeE MPOMUTKY IpHUMe-

HSIOT BOJHBIE PACTBOPHI U3 MUKPOLIEMEHTOB CIIEAYIOIINX cOCTaBoB (Tabiuuua 4.9).

Tabnuua 4.9 — CoctaB MUKPOIIEMEHTHEIX PAaCTBOPOB

BopouemeHTHOE OTHOLIEHHE pacTBOpa 2 3 4 5

TnoTHOCTE pacTBOpa, T/M® 1,28 1,2 1,15 | 1,12
Pacxon neMenTa B | M° pacTBOpa, T 043 03 0,23 |0,19
Pacxon Bonel B | M° pacTeopa, M’ 0,85 09 (0,92 093

4.6.2.7 TIpousBoacTBO paboT MO 3aKPEIUIEHUI0 MeCYaHbIX TPYHTOB HHBEK-

e MHKPOLIEMEHTOB TIOCIIEIOBATENBHO BKITIOYAET CleAyIOIINe STaIlL:
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- GypeHne U 000pyAOBaHNe WHHEKIIMOHHBIX CKBaXXWH MAH)XETHBIMH KO-
JIOHHAMU;

- IPUrOTOBJIEHNE PacTBOPA U3 MHUKPOLIEMEHTa B PacTBOPOCMECHTEINE U €T
HellpephIBHOE IlepeMelllMBaHie B eMKOCTH, B IeJIX HCKIIOYeHHS PacClIOoeHHs U
ceTUMEHTAIHY LIEMEHTHBIX YaCTHII O TIOJTHOTO BHEJPEHHUS BCero 00beMa B TPYHT;

- HarHeTaHHe [IEMEeHTHOT'O pacTBOpa B IPYHT;

- MUKBUAAINS UHBEKIINOHHBIX CKBA)KHH;

- KOHTPOJIb Ka4ecTBa 3aKpeIUIeHHOTo IpyHTa.

4.6.2.8 IlpurotoBiieHne LIeMEHTHBIX PaCTBOPOB W3 MHUKPOIICMEHTOB IIPOH3-
BOJIAIT B BEICOKOCKOPOCTHBIX CMECHTENISIX C YHCIIOM 000pOTOB CMecHTeleit He Me-
uHee 1000 o6/MuH, 06ecTieuNBAIOIINX HHTEHCHBHOE pa3pylleHre arperipoBaHHBIX
CTAaTHKOH CTPYKTYp W CIHMIINXCS MeJIbYaHIInX JacTHI] eMeHTa. [IponoinkuTens-
HOCTH NIepeMENINBAHUA CMECH [0 JOCTIDKEHHS IIOCTOSHHOM IULIOTHOCTH U BA3KOCTH
PacTBOpa COCTaBNAET HE MEHee 3 MUH.

4.6.2.9 KoHTpolb KauecTBa cOCTaBa HHBEKIIMOHHOTO pacTBOpa MOCIie NpH-
TOTOBJICHUS ABNsAETCSA 00s13aTeNBHOM onepanyell U JOMKeH [IPOU3BOIUTECS IIyTeM
3aMepa IUIOTHOCTH PacTBopa ¢ OMOIIBIO apeoMeTpa HIIH BeCOBOro IIIOTHOMepa.

4.6.2.10 Harneranue pacTBOpOB U3 MHKpPOIIEMEHTOB B I€CUaHbIE I'PYHTHI
MOXXHO TIPOM3BOIWUTH ITOPIIHEBHIMH, ILTyH)XKepHBIMH HAacocaMH C COGIIIOAEHHEM
CJIe Ty OIINX TPaBIIL:

- HarHeTaHWe PacTBOpa B TPYHT CledyeT BHINOJIHATH IO AaBIICHHUEM,
npenycmortperHsM PJ1 u [111P, He BBI3BIBAIOIIMM B IPYHTE pa3phIBOB, II0 KOTOPEIM
PacTBOp MOJXXET NPOPBIBATHCS 3a IIPEAEIIBI 30HbI 3aKPeILICHNS;

- HarHeTaHKe 3aKPeIUITIONIEero pacTBOpa B 30HY (3aXBaTKy) IPyHTa CleLyeT
BBITIOTHATH A0 MOJHOTO MOTJIOIIEHNS IPOEKTHO! HOPMBI WU JIO «OTKa3a», Korma
BeJIMYMHA PacXofia pacTBopa B TedeHUe 5 MUH He mpeBbliaeT 0,2 J1/MHUH IIpU Mak-
CHMAJIFHO JIOITyCTHMOM JaBiieHUH, penycmoTpeHHoM PJI u IIT1P. B 3aBucumoctu
OT WHXXEeHepHO-TeOIOTMYeCKAX YCIOBHH M pacyeTHBIX TPeOOBaHUI IIPOEKTa 3Ha-

YeHHe OTKA3a MOXET OBITh Ha3HAYEHO HHBIM,
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-B IEPBYIO O4epeb B HEOJHOPOIHBIX 110 MPOHUIIAEMOCTH IPYHTAX CIeLyeT
3aKPEIUIATE CJIOH ¢ 0OMblIeii BOTOTIPOHUIIAEMOCTBHIO;

- HarHeTaHWe PacTBOPa B CKBaXXHUHBI CllefyeT NMPOH3BOIAUTH HEOONBIINMM
30HaMH (3aXBaTKaMu), He IIpeBbIaoiuMu 0,5 M.

4.6.2.11 TIpoBepka MPaBIIBHOCTH MPOEKTHHIX (PACUETHBIX) MMapaMeTpOB
3aKpeIUIeHUs TPYHTOB M TEXHUYECKUX YCIIOBHI Ha IIPOM3BOACTBO paboT yTOYHS-
eTcs IMyTeM KOHTPONBHOTO 3aKpeIUIeHUs Ha ONBITHOM y4YacTKe Ha Ha9albHOH cTa-
QWU TIPOM3BOZCTBA PaboT

4.6.2.12 TlopsigoK IPOM3BOACTBA HHBEKIIMOHHEIX paboT HazHadaeTcs P/
IIITP B 3aBMCHMOCTH OT KOHCTPYKIMH 3aKpeIisieMOro MacCHBa, TPYHTOBBIX H
THIPOTEOIOTHIECKUX YCIOBUH IIOMIAIKU ¢ COOMIOIeHHEM CIeAyIOIIUX IIPaBU:

- HarHeTaHWe 3aKPEIUIAIOIINX PaCTBOPOB CIEAYET BHIIONHITH B PEXHUME C
COOJIIO/IEHHH BeJIMMUH pacxoa U AaBlIeHHUs, He BHI3BIBAIOIIUX B IPYHTE Pa3phIBOB
¥ BEIXO/Ia 3a TIpeJIelTbl 30HHI 3aKPeIIICHI,;

- HOCJIeIOBATEIBHOCT HHBEKIIMOHHBIX paboT HpH 3aKpeluleHHH o6GBOJI-
HEeHHBIX MecYaHbIX TPYHTOB JJOJDKHA o0ecliedrBaTh TapaHTHPOBaHHOE BHITECHEHHE
MOJ3eMHBIX BOJ U3 3aKpeIUiieMoro obbeMa rpyHTOBOTO MacCHBa HarHeTaeMBIMH
peareHTaMy; 3ameMiIeHe MO3eMHBIX BOJ| B 3aKpeIUiieMOM MacCHBe HE JOMyCKa-
ercs;

-B HEOJHOPOIHEIX MO MPOHHUIIAEMOCTH IPYHTAX CJIOH ¢ GOJNbIIIel IpoHULa-
€MOCTHIO CIIelyeT 3aKpeIlIATh B IIEPBYIO Ouepeab;

- IPOMBIBOYHEIE BOABI M TeXHUYECKHE OTXOMABI JOJDKHEI MepeKaduBaThCA B
crenuaibHbIe eMKOCTH, KOTOPEIE CIIeyeT BRIBO3UTH C OOBEKTa yJacTKa U pasrpy-
JKaTh B YCTAHOBJIEHHBIX IJIS 5TOTO MecTax.

4.6.2.13 NHbeKkunoHHbIe paboTH clleAyeT MPOU3BOJUTH CIIOCOOOM Iocie-
JIOBaTeJIbHOTO CONMMKEHU CKBAXWH, HAUYMHAs ¢ MAaKCHMAJIBHBIX PacCTOSHUMH, IpH
KOTOPBIX THAPaBIIHYECKas CBA3b MEXAYy HUMH TpH 3aJaHHbIX PJ] 3HaueHnsx naB-

JieHHA GyIeT OTCYTCTBOBATb.
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4.6.2.14 HarHeTaHne XHMHYECKHX PacCTBOPOB M M3 MHUKPOLIEMEHTOB B I1€C-
YJaHBle IPYHTHI MOXHO IPOH3BONUTEH MOPIIHEBBIMH, IUIyHXEPHBIMH HAacOoCaMH C
COOIIOZIEHHEM CeYIOLUX PaBHIL:

- HarHeTaHWe pacTBOpa B TPYHT cliedyeT BBINOJHATH [OX JaBICHHUEM,
npenycmorperHsM PJ] u TITP, He BhI3BIBalOleM B rpyHTe pasphIBOB, 10 KOTOPEIM
pacTBOp MOXKeT MPOPEIBAaThCSA 32 MpeAeNbl 30HbI 3aKpeIlIeHUS;

- HarHeTaHHe 3aKPEIULIIOIIEr0 PacTBOPa B 30HY (3aXBaTKy) rpyHTa CIEAyeT
BBITIOJNHATE JI0 MOJHOTO ITOMJIOIIEHN NPOEKTHOH HOPMBI WK IO «OTKa3ay, Koraa
BENIMYHHA PacXofia pacTBOpa B Te4eHHE 5 MHH He HpeBbimaet 0,2 JI/MUH IPpH Mak-
CAMAIBHO JIOTyCTHMOM JaBlIeHUH, pegycmorpenHom PJI u TTIP;

- B IEPBYIO OYepe/ib B HEOTHOPOJHEIX IT0 MPOHHIAEMOCTH IpyHTaX ClIeny-
€T 3aKpEITh CJIOM ¢ GOJIbIIEH BOJOIPOHUIIAEMOCTBIO;

-HarHeTaHWe PacTBOpa B CKBXHHBI (MHBEKTOPHI) C LIENBI0 00ecIeuyeHns
PaBHOMEPHOTO 3aKpeIUIeHUs IPyHTa MO [IyOHHE cliefyeT HPOM3BOAUTH HeGONb-
ITMMH 30HaMH (3aXBaTKaMH), He TipeBbImatomumiu 0,5 M.

4.6.2.15 ViupexioHHbIe paboTHI B peXHMe MApopasphiBa CIeAyeT Mpo-
BOIUTH B CIydYae eClIH B peXXKHMe NPONUTKH HEBO3MOXHO BHITONHHUTE 3aKpernie-
HHE TPYHTA B CBSA3M C HU3KAMH QIIBTPAlHOHHBIMH CBOMCTBAMH TPYHT, a TaKXke
JUISL U3MEHEHHUs HaIPSOHKEHHOTO COCTOSIHHS MacCHBa TPYHTA VI IOBBIMICHUS €To
HKECTKOCTH.

4.6.2.16 B pesynpraTe UHBEKIHH B peXHUMe I'MIpOpa3pblBa IPOUCXOIUT

clenyomee:
. 3aKpelUIeHHe TPYHTa B 30HaX OKPYXKAaIOLMX TPEeLMHbI HApopas-
PBIBOB;
. apMHpOBaHHe IPYyHTa TpelMHaMU THAPOPa3pEIBa;
. YIUIOTHEHHE TPYHTA MEXAY TPEeLIMHAMM;
. HU3MEHEeHHe HANPsDKeHHIH B MacCHBE TPyHTA.

4.6.2.17. Tpebyemoe 3nauennie HIIC MaccuBa rpyHTa MOXeT OBITH ompe-

JEJICHO KaK YHCJICHHBIM METOJIOM, TaK U AHAJITUTHYCCKH.
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4.6.2.18 Ilpu urciIeHHOM MeTOJ/e pelaeTcs 3ajada HaXO0XKAEeHHs Tpebye-
Moro HJIC (ropu3oHTaNBHBIX HANpsDKEHHI) IPH KOTOPOM YCHJIEHHBIH MaccuB
TPYHTA HE TOTePSeT YCTOMIMBOCTH. DTO MOXKET OBITH BRIIOJIHEHO IMyTeM H3MeHe-
HUs ko3¢ dunmenTa 60KOBOTo JaBICHU.

4.6.2.19 Anammtuuecku tpebyemsle 3HadeHus HJIC moryt GvITh ompese-
TIeHbl o ¢popMynaM 1 u 3 mpunoxeHus 3, pemas HX OTHOCUTENBHO TOPU30HTAIB-
HBIX HalpsDKEHUH.

4.6.2.20 HeobxoquMele BeTWHIWHEI OOBEeMHBIX AedopMamuii s MoIyde-
HUA TpeOyeMbIX 3HaYeHHH HanpsHKeHWH MOTYT OBITh MOMY4eHbl UCTIONB3Ys (PyHK-
U0 O0BEMHOTO pACIIHpPEHHs, KOTOpas MMeeTcs B Psle TeOTEeXHHYECKHX Mpo-
rpamm, B yactHocTH PLAXIS.

4.6.2.21 O6beM MHBEKIIMOHHOTO PACTBOPA, HEOOXOMMMBIH Uil CO3IAaHHS
00BeMHEIX gedopManmii, yKa3aHHbIX B 1. 4.6.2.20, 3aBUCHT OT ()HIBTPALMOHHBIX
XapaKTEPUCTHK, a Takoke 00beMa ITOp | IyCTOT B TPYHTE M MOXKET OBITh OIpelelicH

COTJIaCHO NPUIJTOKECHUTIO 3.

4.6.3 3akpemnieHHe IPDYHTOB HOKPOBHBIX OTJIOJKEHHH METOIOM
CTPYHHOH HleMeHTAlHH

4.6.3.1 3akperuieHre HaJl 3aKapCTOBAaHHBIMHM MOPOAAMH JISl YCTPOMCTBA
IIOINAHOM NPOTHBOMUILTPALOHHOMN 3aBeCH (BOOYTIOpa) MOXKHO HTPOM3BOINTE
IO TUAPOCTPYHHOM IeMeHTaluH. TeXHOJIOrusl OCHOBaHA Ha MCIOJIb30BAaHUU SHEP-
THY BBICOKOHAIIOPHON CTPYH LIEMEHTHOTO PacTBOPA WM BOABI B BO3/YIIHOM IIO-
TOKE IS paspyIUeHHs] ¥ OAHOBPEMEHHOTO IIepEMENIHBaHuUs TPYHTa B CKBa)KHHE C
LeMeHTHBIM pacTBopoM. [Tociie TBepaeHus cMecH 00pasyercs cToiI0 HHIHHApHIe-
cKolf (opMBI K3 3aKpEIIEHHOI'O TPYHTOIlEMEHTa, OO0JaJaloIlero MOBHILIEHHOH
HPOYHOCTHIO H BOZOHEIPOHHIIAEMOCTBIO.

4.6.3.2 MeTonoM cTpyiiHOM IIeMEHTAIIUX MOXHO 3aKpeIlIATh J00bIe IpyH-

TBI pa3H01>'1 CTEIICHU BJIAXKHOCTH, BKIIFOYasd IICCYAHBIC, CyNEeCYaHbIC, CYTIIMHACTHIC
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¥ TJIHHUCTHIE, MpeJaBas UM TPeOyeMbIMU (H3UKO-MEXaHHYEeCKUe XapaKTepHCTH-
KH:

a) IPOYHOCTE Ha OJITHOOCHOE CXKaTHe, MOAYyJh AeopMalliH;

6) BOJOHENIPOHUIIAEMOCTb;

B) OIHOPOIHOCTH 3aKpeIUIeHHs B IIaHe U 1o TMyOuHe.

4.6.3.3 MetonoMm cTpyiiHO!H LleMEHTallMM MOXXHO CO3/[aBaTh B MacCHBax
TPYHTa U3 B3aHMHO IEPECCKAIOIUXCA 3aKPCIIJICHHBIX I'PYHTOLUECMEHTHBIX 3JICMCH-
TOB TPOTHBOGUITETPALHOHHEIE 3aBECH BEPTUKAIBHOIO W TOPH30HTAILHOTO IIPO-
CTHpaHUSL.

4.6.3.4 CrpyitHas TeXHONOTHS BKIIOYAaeT B ceOs CleAyIONIHe OCHOBHBIE
oneparyn:

a) OypeHHe HalpaBISIOIIeH JINepHOH CKBaXXHHBI 6e3 06canaku Ha riryGu-
HY, IPEBbILIAIONYIO Ha | M HOAOLIBY 3aBECHI;

6) pa3sMbIB B [PYHTE 110 Mepe MOJbeMa C BpalleHHEM HHCTPYMEHTa (MOHH-
TOpa) LHUNTHHIAPUYECKOH TONOCTH ¢ OXHOBPEMEHHBIM CMeIIeHHeM TPYHTOBOTO
IITaMa ¢ [IeMEeHTHBIM HITH [IEMEHTO-INIMHUCTHIM PacTBOPOM.

4.6.3.5 3akpenneHue rpyHTOB METOAOM CTPYHHOH LleMeHTAallUH, B 3aBUCH-
MOCTH OT I'PYHTOBBIX YCIOBHI, a TaK e TpeGyeMoii mpoYHOCTH U QHUIBTPALIHOH-
HBIX CBOMCTB co3[aBacMO¥i I'DYHTOLIEMEHTHO} KOHCTPYKIMM W €€ Ha3HaueHWS,
MOXHO IIPOU3BOAUTE 110 CIIEYIOIIAM TPEM TEXHOIOTHIM:

a) OZHOKOMIIOHEHTHas TexHOTorus (Jet-1). Paspyienue rpyHTa Ipou3Bo-
IOUTCA CTpyell HeMeHTHOro (BO3MOXKHO IIEMEHTHO-TIIHHHCTOr0) pactBopa. TexHo-
jorusi — HauboIee IPOCTasi B UCIIOJHEHUH, ITOCPEACTBOM KOTOPOM JOCTHUIraeTcs
HauOombIIasi IUIOTHOCTh U IPOYHOCTH TPyHTOLeMeHTa. [IpovHOCTh Ha CKaTHe
IpyHTOLEMEHTA TIPH ONTHMATLHOM pacxofie IeMeHTa (0T 350 1o 400 kr/M’) B mec-
YaHBIX TPYHTaX, BRITIOIHEHHBIX II0 TEXHONIOTHH (Jef-1), cocTaBnseT B CpeIHEM OT
5 no 10 MI1a, B IIHHUCTEIX TpyHTax — He Gonee 4 MIla. JluaMeTp rpyHTOIIEMEHT-
HEIX CBall B INIMHUCTBIX TPyHTax He IpeBblmaeT 500 MM, B ImecyaHbIX TPyHTaxX —

700 mMM. Bo3MoxxHBI Gosiee BRICOKHE MOKa3aTelNld JUAMETPA U MPOYHOCTH MPH 110~
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BBIIIICHHEIX PacXo/ax IIEMEHTa BIUIOTH /IO MOJNHOTO 3aMeMeHus TPYHTa LeMEeHT-
HBIM pacTBOPOM;

6) IBYXKOMIIOHEHTHasi TexHoJorus (Jet-2). Jnd yBenudeHus oOneMa 3a-
KpeIlUIieMoro TpyHTa JOIONHUTENFHO HCHONb3YeTCs YHEeprus CXKaToro BO3AyXa,
CO3JAOLIEr0 MCKYCCTBEHHBIH BO3MYINHEBIH MOTOK BOKPYT CTpYH pacTBopa. ILnot-
HOCTb H HMPOYHOCTH IpyHTOLleMeHTa Hike Ha 10—15%, yeMm mo TexHomoruu Jet-1,
JWaMeTp FPYHTOLIEMEHTHBIX JJIEMEHTOB OOJNbIIe M JOCTHraeT B MIHHUCTHIX IPYH-
Tax 700 MM, B meckax — 1000 mwm;

B) TPEXKOMIIOHEHTHas TexXHoJorus (Jet-3). Pa3pylieHue rpyHTa MpOH3BO-
JIUTCS BOAHOM CTPYell B MCKYCCTBEHHOM BO3AYLIHOM TOTOKE, a IEMEeHTHBIH (11e-
MEeHTHO-TJIMHUCTHIA) pacTBOp HojaeTcs B BUAE OTAeNbHOH cTpyH. IITOTHOCTH U
MPOYHOCTh 'PYHTOLIEMEHTA 3HAYMTEIBHO HIDKE, YeM npH Jet-1 u Jet-2, nuamerp
TPYHTOLIEMEHTHBIX 3JJEMEHTOB OONBIIE H MOXET NOCTHraTh HPH ONTHMAIBHOM
pacxone ueMeHTa B rnuHax 900 My, B eckax — 1500 Mm.

4.6.3.6 insa 3aKpeIuleHHs TPYHTOB O CTPYHHOM TEXHONOTHH NPUMEHSIOT
L[eMeHTHBIH PacTBOp MPEUMYIIECTBEHHO ¢ B/l oTHoIeHHeM ot 1:1 mo 0,6:1. Pac-
TBOpHI ¢ B/I < 0,6 3aTpyIHUTENBHO IPUMEHATH U3-3a OoJlee BBICOKOI BA3KOCTH, a
TakKe OBICTPOro M3HOCA COmea MOHHTOpa abpasWBHBIME YaCTHIAMH LEMEHTA.
PacTBops! ¢ B/If > 1, oTIHYarompecs MEHBIINM COAEpXKaHUEeM IIeMEHTa, 3aKpell-
JISIFOT TPYHT ¢ BEChbMa HEBBICOKOM MPOYHOCTHED.

4.6.3.7 BeiGop cocTaBa TBEpACIOLIETO PACTBOPA U PacXol LIEeMECHTa 3aBHCUT
0T TpeOyemoil mpoYHOCTH rpyHTOIIeMeHTa. CofepikaHue [eMeHTa IpeIBapUTelb-
HO OIIpeIelSIIOT 110 pe3yJibTaTaM J1abopaToOpHBIX HcciefoBaHui. s sToro o6pas-
I[BI TPYHTa, OTOOpaHHEIe ¢ 0OBEKTa MM MONOOHBIE UM BHABL, 3aKPEIUIIIOTCS IIy-
TeM CMeIMBaHUs ¢ IEeMEHTHBIM PacTBOPOM pa3luyHoro coctasa Io B/LI. Ilo pe-
3yJibTaTaM HCIBITAHUSA Ha IIPOYHOCTH OHpeI[eJ'IH}OT ONTHUMAJIbHBIN pacxon neMeH-
Ta, 00eCHeYnBaOIINI yCTaHOBIEeHHYIO P/l MpOYHOCTE IPYHTOLEMEHTa, KOTOPBIi

3aTe€M YTOYHAECTCA IIPH BBIIIOJHEHHUH ONBITHO-IIPOU3BOACTBECHHBIX pa60T.
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4.6.3.8 JlnameTpsl IPYHTOLIEMEHTHBIX JJIEMEHTOB, HOJyYe€HHbIX B pa3iHy-

HEIX TPYHTOBBIX YCIIOBHH IO CTPYHHOIT IleMeHTaIWH, puBeeHsl B Tabmume 4.10.

Ta6numa 4.10

I'pyHT Meron 06paboTku Jluamerp cBau, M
He Menee He Gonee

INecuanplii, HacelmHOH TIpyHT (pa3Ho- | Jel-1 0,4 1,0
3ePHUCTEIE MECKH, CYNECH) Jet-2 0,8 1.8

Jet3 12 25
CBA3HBIE TPYHTHI (CYTIHHKH, [JIHHEL) Jet-1 0,4 0,6

Jet2 0,6 12

Jet-3 0,8 1,5

4.6.3.9 BpibOp TEXHONOTHWH 3aBHCHT OT BHIa 3aKpeIlIIeMOTO TpyHTa M
ycTaHoBIeHHOro PJ] muaMeTpa H KOHTPOIHPYEMOTO MOKA3aTeNs Ka4ecTBa — Ipod-
HOCTH U BOAOHEIPOHHIIAEMOCTH TpyHTOLleMeHTa. [l yTOUYHeHHS TeXHOJOrHdie-
CKHX IIapaMeTpOB (CKOPOCTH HOogbeMa U YKcila 000pOTOB MOHUTOPA M HOAOOpP KU-
HETHYECKOH SHEePIUH THIAPOCTPYH), a TaKXKe COCTaBa 3aKpeIUIIIOIIEro pacTBopa,
YBA3KH HX C KOHKPETHBIMHM TDYHTOBBIMH YCJIOBHAMH OOBEKTa pPeKOMEHIyeTCs
IpeJBapUTeIbHOE [IPOBEIEHNe ONBITHO-TIPOH3BOACTBEHHEIX paboT. B mpouecce
IIPOBE/IEHHUS OIBITHEIX paboT IIPOU3BOIAT KOHTPOJIb TEOMETPHIECKUX [TApaMeTPOB
3aKpeIUICHHOTO TPYHTa, KadecTBa (IIPOYHOCTE W OXHOPOAHOCTD) IPYHTOLIEMEHTA B
CBae, a TAKKe MX COOTBETCTBHS MPOSKTHBIM TPeOOBaHMAM.

4.6.3.10 Ilo pesynpTaTaM OINBITHO-IPOU3BOACTBEHHHEIX paboT, npu HeoGXxo-
IUMOCTH, BBHITIOJIHSAIOT KOPPeKTUPOBKY PI, a y4acTOK rpyHTOIIEMEHTHEIX DIIEMEH-
TOB, BBHITIOJIHEHHBIH B IIpoliecce ONBITHO-IIPOU3BOACTBEHHBIX PaboT IpH €ro cooT-
BETCTBHHU IIPOSKTHEIM TPeOOBaHUAM, MOXKET OBITH NMPUHAT B KauecTBE HIIEMEHTa
IIPOEKTHPYEMOH KOHCTPYKIIHH.

4.6.3.11 PaGoTsI 10 3aKpeIIeHnIo TPYHTOB CIIOCO00M CTPYHHOIM L{eMeHTa-

VM BBIMONHAIOT 1o PJI, B KOTOpO#i HOJDKHBI OBITH KpoMme OOmMX TpeOOBaHWA,
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BKJIFOYANOIMIX PaCIIONOKEeHHe CKBAXKHUH B INIaHE W IO IyOHHe, AUaMeTPhI 3aKperr-
JIHWs W HMPOYHOCTHHIC HX XapaKTepPUCTHKH, YKa3aHBI CIeAYIONIAE TEXHOIOTHYE-
CKHUe ITapaMeTpBI:

- CKOpOCTh II0lbeMa MOHUTOPA;

- IaBJIeHHe LIEMEHTHOTO PacTBOpa Mepes] MOHUTOPOM;

- B/I] cocTaB pa3MBIBAIOIIETO U 3aKPEILISIONIEr0 pacTBopa;

- pacxon IEeMEHTHOro pacTBopa (LIEMEeHTa) Ha €UHUILY IJTHHBI CKBAKHHBI
(cBan).

4.6.3.12 Tlpu BeImonHeHAN paboT peKOMEHAYeTCA MPHIACPKUBATHCS Clie-
IOYIOIMKX OOIAX TTOJIOKEHHH TIPOU3BOCTBA PaboT:

- pacxoJ] lIeMeHTa, ONTAMAIBHBIN I YCTPOHCTBa MPYHTOLIEMEHTHEIX 3JTe-
MeHTOB AnametpoM oT 0,6 1o 1,2 M, 350-500 kr/m.M;

- CKOPOCTB TIOJb€Ma MOHHTOpAa BapbHPYeTCS B 3aBUCHMOCTH OT BHIA H
cBoiicTB rpyHTa B mpenenax 0,25-0,5 m/MuH ¢ yactoroii BpaweHnus ot 10 xo 30
00./MUH;

- JaBleHHe IIOJayul IIeMEHTHOTO pacTBOpa perylHpyercs B 3aBHCHMOCTH
OT BUJA U CcBOicTB IpyHTa OT 10 mo 70 MIla mpu pacxoze ot 60 go 250 n/muH.
JlaBneHue cxxaTtoro Bo3ayxa ais Jet-2 u Jel-3 nomxHo O0b1Th He MeHee 0,8 MI1a;

- pa3MEIB TIIHHHUCTHIX I'PYHTOB PEKOMEHIYeTCS TPOW3BOAUTE MPH MOHHU-
JKeHHOH cKopocTH mogabema a0 0,25 M/MUH W MOBBIIEHHBIX 000POTaX MOHUTOPA
10 30 06/MUH IIpH MaKCUMAaJIBHOM JIaBICHUH THAPOCTPYH;

- pa3MBIB IIECYaHBIX TPYHTOB PEKOMEHAYeTCS IPOM3BOAUTH IIPH ITOHIDKEH-
HOM 10 10 MIIa naBneHun u HMOBBIIIEHHOM 10 250 JI/MUH pacxofe, ¥ MOBBIIICH-
HOM CKOpoCTH moabeMa MoHuTOpa 0 0,5 M/MHH, a Takke TpH HeGOIBIIKUX 000po-

Tax MoHUTOpa A0 10 06/MUH.

4.7 Opranuszanus ¥ KOHTPO.Ib Ka4ecTBa BbINOJHEeHUs paGoT

4.7.1 Opranusanus U KOHTPONb Ka4eCTBA T€OTEXHUIECKIX MEPOIPHUITHIH
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TIPOTHBOKAPCTOBOH 3aIINTHI JOJDKHBI BEIIOMHATECSH B COOTBETCTBUH C TIONOKEHH-
amu CII 22.13330.2016 u CII 45.13330.2012. JlomonHuTeNbHEE TpeGOBaHUS K
KOHTPOJIEHBIM paboTaM IIpH TaMIIOHaXKe 3aKapCTOBAHHBIX ITOPOJ U PACIONIOKEH-
HBIX HaJl HUIMH TPYHTOB IpUBEIeHEI B HACTOSIIEM pa3fene.

4.7.2 TeoTexHNIECKOE YKpEIICHHe 3aKapCTOBAaHHBIX TPYHTOB HHBbEKLKei
LEMEeHTHBIX M XHMHUYEeCKHX pPacTBOPOB MpeACTaBIseT CKPBITHI XapakTep,
03TOMY pabOTHI TOJDKHBI KOHTPOIHPOBATECA Ha BCEX JTamax ee MPOU3BOACTBA.

Pasnuuarot cienyiomue 3Tansl KOHTPOJIS:

- BXOITHO# KOHTPOJB IUTOMIAIKH, JOKYMEHTAI[MH, MaTepHAaoOB, 000pyHo-
BaHUS;

- OMEepaTUBHBEI KOHTPONL MPOW3BOACTBEHHBIX M TEXHUYECKUX ILHKIIOB
pabor;

- KOHTPOJIb Ka4eCTBa BHINONHEHHON HHBEKIUH Ha OTAENBHBIX yYacTKaX U
B MaccCHBe B LIEIOM;

- OIIEHKA BBINOTHEHHON HHBEKIUH B LIEJIOM 110 COOpPYXKEHHIO.

4.7.3 BXomHOW KOHTpONG ABNAETCS MEpBOi CTYMEHbIO, Ha KOTOPOil omnpe-
JleNseTcs TOCIeA0BaTeIBHOCTE U JOCTATOYHOCTh pa3pabotanHoro B [P uukia
BBITIONIHEHH PaboT M COOTBETCTBHE OOOPYIOBAaHHS U MATEPHATOB TpeGyeMbIM
TapaMeTpaM TeXHOJIOTHIECKOTO perilaMeHTa.

4.74 OmnepaTHBHBIH KOHTPONh B Ipolecce padoOT OCYLIECTBISETCI
IIEPCOHANIOM IIPOU3BOAUTENL pabOT M BBIOOPOYHO aBTOPCKUM HaJ30pOM
MPOEKTHON OpraHu3alud ¥ TEXHUYECKOH HHCIIEKINEH CTPOUTENBCTBA.

KonTpomo nonexwr:

- IPaBIJIBHOCTDH Pa30MBKH OCeH PANOB U OTJENIBHBIX CKBaKUH;

- oYepeHOCTh OypeHMs CKBAXUH, 30H 3aXBaTOK M HHBEKIMH B HHUX
pacTBOpOB;

- COOTBETCTBHE TEXHOJOTHYECKHMX pPEXUMOB HHBEKIHH (IaBJICHHE,
pacxofi, BUJ H COCTaB pacTBOpPa) MIPOSKTHHIM PEeKOMEHIAIHAM;

- IPaBHJIbLHOCTH TO3HPOBKU KOMITOHCHTOB IPHTOTABINBAEMOIO0 pacTBOpa,
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COOTBETCTBHE (DaKTHYECKUX XapaKTePUCTHK MaTEPHATIOB ¥ PacTBOPOB 3aJaHHbIM
B IIPOEKTE;

- TOJNIHOTA M JOCTOBEPHOCTH 3amluceil pe3ynbTaToB paboT B MEPBUYHBIX
XKypHanax.

475 KoHTpons KauecTBa IPOM3BOACTBa paboT obecreunBaeTcs
00sI3aTeNnbHEIM BeJleHHeM JKypHaJIOB Ha CIlenHanbHble BHABI paboT II0 BceM
Bumam pabGor (OypoBBIM, WHDBEKUHOHHBIM, KOHTPOJBHBIM) JKYPHAJIOB,
TIpeACTaBIAIONINX TTEPBHYHYIO TEXHHIECKYIO JOKYMEHTAIHIO.

4.7.6 B 6ypoBoM KypHaie IpH OypeHHM CKBaXMH IS TAMIIOHAXKA H
3aKpeIUICHUs] 3aKapCTOBAHHBIX TPYHTOB HMHBEKIMH DPacTBOPOB CIEAyeT MO
Ka)kIo CKBa)XKHHE (PUKCHPOBATH:

- HOMep CKBaXXHUHBI, MECTO PaCIOIOKEHH U JHAMETp;

- ouameTp 00caaHO# TpyOBI, €CJIN KapCT ITOKPHITHIE;

- TIyGUHY ¥ OTHOCHTENBHYIO OTMETKY YCThs M 32605 06canHoi TpyObr;

- BUJ U XapaxTep MPOHIEHHBIX TPYHTOB;

- pa3Mepbl BCTpeYEHHBIX IyCTOT (IO BHICOTE IpoBaja HHCTpyMEHTa) B
XapakTepa 3alloJHUTeIs B HUX;

- [uaMeTp U NIyOHHA CKBaXXUHBI B KapCTYIOMIei mopoze.

4.7.7 B 6ypoBoM KypHaine (mpuioxkeHue 9) npu GypeHHH CKBa)XHH VIS
3aKpEIUICHUS] MHBEKIUEeH PacTBOPOB IOKPOBHBEIX TPYHTOB CIIAyeT MO KakIOH
CKBaXHHE JOTOJNHUTENBHO (PUKCHPOBATh BHJ M XapaKTep NPOWIEHHBIX I'PYHTOB
JUTs YTOYHEHHUS COCTaBa pacTBOpa U pe:KMMa HHBEKITHH.

4.7.8 B xypHaie HHBEKIMOHHbIX paboOT [0 TAMIIOHAKY U 3aKPEILIEHUIO
3aKapCTOBAHHBIX TPYHTOB MO KaX/0H CKBAKHMHE HITH 30HE CIeAyeT GPUKCHPOBATh:

- HOMep CKBaXWHBI, ee IIyOWHA M QuaMeTp, NIyOMHa HHU3a 0OCamHBIX
Tpy0 WITH KOHAYKTOpa (OTKPHITOrO KapcTa), Iiy6HHa yCTaHOBKH TaMITOHa;

- TeKyIlHe TaHHBIE, 3aIIChIBaeMbIe 10 Mepe HHBEKITHH;

- BpeMs W3MepeHMd, COCTaB HAarHeTaeMOIr0 pacTBOpa, KOIMIECTBO

BBCICHHOTO pacTBOpA, TaBJIICHUE, OTKIIOHCHUS OT HOPMAJIbHOI'O X04a UHBECKIINH,
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- ofIiee KOJIMYeCTBO H3PacX0/{0BaHHBIX MATEPHAJIOB.

479 B KypHale HHBCKIHOHHHIX pabor (mpunoxenue 10) mo
3aKpeIUIeHHIO MOKPOBHBIX TPYHTOB ClleflyeT B KaXIOH CKBaKHHE MO KaKHOU
30He (PUKCHPOBATh PeXKHM HHBEKIUH H PacXoJ pacTBopa.

4.7.10 Tlo maHHBEIM NEPBUYHON NOKYMEHTAIMH AOJDKHEI COCTABISATHCS
OTHYeTHEIe TOKYMEHTHI O poJieNlaHHO# paboTe, BKIIOYAIOLIHE:

TEXHUYECKUH OTYET IO pe3yibTaraM OypeHHs W WHBEKUHH PacTBOPOB B
KaXIyI0 CKBaXXHHY;

HCMOJHHUTeNbHBIE Ipo¢HIH (pa3pe3sl) IO y9acTKy HHBEKIHOHHEIX PaboT
C yKa3aHWeM pe3yNbTATOB HHEEKIHH B rpad)HueCKOM HCTIOJTHEHHH,

4.7.11 OneparMoHHBIi KOHTPONb, BHIOJNHAEMBII B  IpoIEecce
IIPOU3BOACTBA HHbEKIIMOHHBIX paboT, ZOJDKEH BKIFOYATH:

- BXOJHOH KOHTPONb KAa4YeCTBAa HMCXOMHBIX MAaTEPHAIOB, ITOCTYNAMOLIUX
JUIs IEMEHTAINH;

- KOHTpONb CBOICTB IPHTOTOBIEHHOTO MHBEKLHOHHOTO pacTBOpA,
IpOBOAVMEIM He pexe IOByX pa3 B pabodylo CMeHy, eClii IpHTOTOBIICHHE
pacTBopa He aBTOMaTH3UPOBaHO;

- KOHTPONIb 32 COOMIOZEHHEM METONOB MpPOU3BOACTBA OYpOBBIX H
HHBCKIMOHHBIX  paboT, MpenyCMOTPEHHBIX IIPOEKTOM H  HaCTOSIIAMHA
Pexomenmanmsamu.

47.12. CocraB u 00BeM KOHTPONBHBIX paloT MO ONpPENEICHUIO
pe3yNbTaToB M KauecTBa HHBEKIHMOHHOTO YIUIOTHEHHS YCTAHABJIMBAaeTCA
[IPOEKTOM B 3aBUCUMOCTH OT IPHPOJHBIX OCOOEHHOCTEH LEMEHTHPYEMBIX
TPYHTOB H UX IIyCTOT M Ha3HAYeHHUS IIEMEHTAIIHH, ONPeesIIeMOTO XapaKTepoM U
KOHCTPYKIIHeH COOpYKeHHs, B OCHOBAaHIH KOTOPOTO MPOBOAUTCS LIEMEHTALIH.

4.7.13 Kak mpaBuiio, KOHTpOJIb pe3yNbTaToOB paboT cliexyeT IMpOBOAUTH
OypeHHEM KOHTPOJNBHBIX CKBRKHH M OIEHKOH pasMepoB OCTaTOYHBIX
HE3aIOoJIHeHHBIX IyCTOT 10 MpoBajlaM OypoBOro MHCTPYMEHTa M MOKa3aTeleM

YACJIABHOIO BOAONMOTJIOIICHHUA. Yucno KOHTPOJIBHBIX CKBaXXHH CIIECAYET Ha3HAvYaTh
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B nipefienax 5—10% 4dncia OCHOBHBIX IIEMEHTAIIHOHHBIX CKBAKHH.

4.7.14 KoutponsHsele pa0OThI JOIDKHEI BKIIOYATE:

- aHanu3 KadecTBa H pe3yJNbTaTOB HHBEKIHH IO HCIOIHUTENBHOM
JOKyMeHTalLluH;

- KOHTpPOIIbHO® OypeHHe CKBaXHH C OTOOPOM H HCIBITAHHEM KEPHOB H
KOHTpPOJIbHBIM HarHeTaHWeM PacTBOpa WM BOJBI B CKBaKHHBL,

- KOHTPOJIbHBIE H3MepeHUs (PU3MIECKUX XapaKTePUCTHK 3aKapCTOBaHHBIX
TPYHTOB reopU3HIECKMMHA METOAAMH 10 ¥ MOCIIe HHBEKLHH.

4.7.15 B pesynprare aHaIW3a HCTONHHUTENBHOW JOKyMEHTAIMH
BBISIBISIIOTCS  3aKOHOMEPHOCTH H3MEHEHHS TMPOHHI[AEMOCTH TPYHTOB IO
odepeJHOCTH pPaboT, y4yacTKH ¢ OONBIIAMH WM MalbIMH MoriomeHusMu. Ha
OCHOBaHHH aHA/IN33a Ha3HAYAIOTCSA MECTA 3aJI0XKECHH KOHTPOJIBHBIX CKBAKUH JUIS
OLIEHKM JOCTATOYHOCTH BBIIIOJHEHUS HHBEKUHOHHBIX pabor. KoHTponbHEIe
CKB@)XHHBl Ha3HadaloTcsi B 00BeMe 5-10% oT o0beMa pabovHMX CKBaXKHH.
BypeHue KOHTPOJBHBIX CKBaXXUH B 3aKapCTOBAHHBIX TPYHTaX HMPOWU3BOIAMTCS CO
CITIOIIHEIM OTOOPOM KepHa M TH/APAaBIMIECKHM OHPOGOBAaHHEM.

4.7.16 3bbeKTUBHOCTE OCYIIECTBIEHHS TeOTEXHHYECKMX MEepOTPHUATHI
IPOBEPSIOT KOHTPOJIBHEIMI HHXEHEPHO-T€OJIOTHIECKHUMH H3BICKaHUAMH. OT4eTHI
10 KOHTPOJBHBIM HH)KEHEPHO-TEOJIOTHICCKIM HM3BICKAHUAM IOCIe MPOBeNeHHUS
LEMEHTAllMH JOJDKHBI ONpPEeJeNNTh COOTBETCTBHE (DAKTHUECKH BHITOJHEHHOTO
3aKpeIUIeHUs IPOeKTy, a Takke coiepxaTh HHGOPMAIMIO IPOTHO3HOTO
XapakTepa O BO3MOXKHON aKTHBH3aLMM KapcTOBOTO IIpollecca Ha COcemHeil
TEeppUTOPUH (IpM BOBHHUKHOBCHUM OappaXXHBIX O(P(EKTOB 3aKpeIlICHHBIX
MacCHBOB.

4.7.17 Ecmu ypmensHOe BOIOIOINIONIEHHE B KOHTPONBHBIX CKBaXKUHAX IIO
cBoell cpefHell BeIMYMHE M IOILyCKaeMBbIM OTKIOHEHHSM OT CpeIHel BeJINYMHEI
COOTBETCTBYET TpeOOBAHUSIM IIPOEKTa U BhIOypeHHBIE KEPHBI YKa3bIBalOT Ha IOJI-
HOE 3alloJIHEHHEe KapCTOBBIX IyCTOT TAMIIOHAXHEIM PacTBOPOM, MHBEKIHOHHBIE

paboTHI cliefyeT MPH3HATH JOCTATOYHBIMA. B TPOTHBHOM CiTydae B T€X MeCTax,
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rJie KOHTPOJNBHBIE CKBA)XHHBI IOKA3aIH HEYOBJIETBOPUTENBHbIE PE3YJIBTATH, TPO-
€KTHas OpraHH3allis HA3HAYaeT JOMOJIHUTEIbHbIC CKBXHHBI I HHBEKLHH pac-
TBOPOB.

4.7.18 KoHTpons KadecTBa HCKYCCTBEHHOTO 3aKpeIUieHHS TPYHTOB,
[EMEHTalMd KapCTOBBIX IOJIOCTEH, CO3JaHMSA TMPOTHBOMHILTPALMOHHEIX
LEMEHTALMOHHBIX ~ 3aBeC  BHIIOJHAETCS  METOJaMH  MEKCKBAXKMHHOM
ceficMoToMorpadun, a TalKe METOJaMH 3NEKTPOpasBeAKH (CHMMETPHYHOE H
munonsHoe mnpodunupoanve m 3CB3) myreM HabmomeHHH OO M Iocie

YKpeIUIeHHUs TPYHTa Ha OIHO U TOi ke 6ase HCCIeJOBaHHH.

4.7.19 KoHTpoab KadecTBa paGoT No TAMIOHAXKY 3aKAPCTOBAHHBIX

nopoja

4.7.19.1 Ka4ecTBO IIeMEHTAIUH TPELIMHOBATHIX U 3aKapCTOBAHHEBIX MOPOJ
OLleHUBaeTCs KOHTPONBHEIM OypeHHeM IO HAIHYHIO MM OTCYTCTBHIO MPOBAJIOB
GypOBOro MHCTpPYMEHTa M H3BJICUYEHHBIM KEepHaM, 10 BeJIMYMHE yIeNBHOTO BOJO-
TIOTTIOIEHHA NPH THAPABIMYECKOM ONMpPOOOBaHHM M TMOKasaTeleil IeMeHTaluu

KOHTPOJIbHBIX CKBa)XHH.

4.7.19.2 MeponpHiTHs o KOHTPOMIO 3aJaHHEIX MPOeKTOM (opm, pazme-
POB U OJHOPOIHOCTH 3aKPEIUICHUsS MOJDKHBEI OBITH mpexycMotpers! B PJ1 u ITTTP.
KonniecTBo KOHTPOJBHBIX CKBAXHWH JOJDKHO COCTaBIATH He MeHee 3—5% obmero
KOJITYECTBa pabOYHX CKBAXKHH.

4.7.19.3 KauecTBO 3aKpeIUIEHHOTO TPYHTOBOTO MAacCHBa (CILUIOMIHOCTH M
OJHOPOIHOCTh 3aKpeIUieHUd, GOpMBI M pa3sMephl MacCHBa, MPOYHOCTHEIC W [e-
(hopMaLlHOHHBIE XapaKTEPUCTUKH 3aKpeIlIeHHBIX TPYHTOB) JOKHO COOTBETCTBO-
BaTh yCTaHOBJeHHBIM TpeGosanmsim PJII. IlpenenbHble OTKIOHEHHS B CTOPOHY

yYMeHBIIeHHS U3MepAeMbIX BenmurH — He Gomnee 10%.
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4.7.19.4 KadecTBO 1IleMEHTAIMH JIODKHO COOTBETCTBOBATh YCTaHOBJICHHBIM
B PJ] xpuTepusaM KauecTBa — PacUETHBIM MOKA3aTENAM H KOHTPOIUPYEMBIM Iapa-

MeTpaM B COOTBETCTBUH C pasienamu 4.3 — 4.6.

4.7.20 KoHTpoab KavyecTBa padoT Mo 3aKpenieHHI0O FPYHTOB MoO-

KPOBHBIX OTJIO0KeHuil

4.7.20.1 KoHTpons KadecTBa 3aKpEINICHHBIX IPYHTOB B OTHOIIEHUH
CILTOITHOCTH, OAHOPOJHOCTH 3aKpeIUIeHHs, (OPMBI B Pa3MepoB 3aKpEILICHHOTO
MacCHBa, MPOYHOCTHEIX, Ae(GOPMAIMOHHEIX, BOJOMPOHHUIIAEMOCTH U APYruX (u-
3UKO-MEXaHHYECKUAX CBOMCTB 3aKpeIUICHHBIX IPYHTOB oOecIeduBaeTcs Clelyro-
IAMH MEPOIPUATHIMHU:

- BCKPBITHEM KOHTPOJIBHBIX 11YPGhOB;

- OypeHHEeM KOHTPOJBHBIX CKBaXUH ¢ 0T60pOM, 0OciemoBaHUEM M HCIIBI-
TaHUeM Ipo0d;

- MCOBITAHUAMU MacCHBa CTaTUYECKUM WM JUHAMHYECKIM 30HIUPOBaHH-
eM;

- HCCIIEIOBaHUSIMH BOJIOTIPOHMIIAEMOCTH MacCHBAa THAPABIHYECKHM OIPO-
OuBaHHEM B IpOOYpPEHHBIX CKBa)KMHAX;

- HCCNIEIOBaHMWAMH 3aKPEIUICHHBIX MacCHBOB re0(U3NYeCKAMA METOIaMH.

4.7.20.2 KoHTponp KadyecTBa 3aKpeIUICHHBIX MECYAHBIX PYHTOB B OTHO-
INeHHH MPOYHOCTHBIX W Je(opMalMOHHBIX CBOHCTB NPOH3BOIAT IyTeM OTOOpa
06pasioB Npo6 NpU BCKPHITHH 3aKpeIUICHHBIX 3IEMEHTOB KOHTPOJIBHBIMH LIyp-
damu unu orbopa KepHa NpH OypeHHH KOHTPOJBHBIX CKBaXXMH. OGbEMBI KOH-
TPOJNBHBIX paboT JOJLKHEI Ha3HAYAThCSA IIPOEKTOM HO HEe MeHee, YeM MPeaycMoT-
peso paznenoM 16. CIT 45.13330.2012 — KOHTPOJIBHEIX CKBa)KHH U TOYEK 30H.IH-
poBaHHs He MeHee 3—5 %, U He MeHee OHOTO ITypda Ha | THIC. M’ 3aKPEIIEHHOTO
TpyHTa, HO NP TOM He MeHee ABYX LIyp¢oB Ha o0BeKT. i 0OBEKTOB IIOHM-

EHHOTO U HOPMaJILHOTO YPOBHEH OTBETCTBEHHOCTH.
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4.7.20.3 O6pasis! 3aKperIeHHOro TPYHTA U3 3JIEMEHTOB CllelyeT OTOUpATh
gepe3 kaxasie 0,5 M 10 yOuHe W He MeHee 4eM B JBYX TOYKaX B FOPU3OHTAIb-
HOM cedeHHMH Ha PacCTOSHUH OT 1/6 u 5/6 pagnyca 3aKkperuieHus.

4.7.20.4 3ga9eHre HOPMAaTHBHOTO COMPOTHBJIEHUS CXKaTHIO 3aKPEILIEHHBIX
HHBEKIHEH MHKPOLIEMEHTOB IECKOB IO o0pasiaM, OTOOpaHHBIM H3 DIIEMEHTOB,
PacCUYHTHIBAIOT IO (opMyIIe

Ry =0,25(Ry + R), ®

rie Ry H R, — cpeniHee 3HaUeHHe CONPOTHUBIECHHS CXKAaTHIO 00pa3LOB, OTOOPaHHBIX
COOTBETCTBEHHO Ha PAacCCTOSHHU OT OCH CKBaXXHHEI 1/6 # 1 5/6 7.

4.7.20.5 KoHTponlb Ka4eCTBa BOJOHENPOHHIIAEMOCTH 3aKPEILUICHHBIX MeC-
YJaHBIX TPYHTOB B 33aBece IpOBEpseTcA ITyTeM THAPaBIMYESCKOrO OMpOoOOBaHMS
IpOOYpPEHHBIX CKBaXHH B KOJMYECTBe He MeHee 3—5% o0mero konuuectsa pabo-
YHX CKBaXHH.

4.7.20.6 Mepomnpuatus Mo KOHTPOIIO 3aJaHHBIX MPOEKTOM (hopM, pazMe-
POB U OJHOPOAHOCTU 3aKpeIUleHNs NOJDKHBI ObITh MpeaycMotpenst B PJT u TTITP.
KomuuecTBo KOHTPONBHBIX CKBaXHH, TOYeK 30HIHPOBAHHS MOIDKHBI COCTaBIATH
He MeHee 3—5% o0Imero KonuiecTBa pabounux CKBaXKHH M He MeHee 0JHOTO LIypda
Ha 1 ThIC. M’ 3aKPEIUIEHHOTO IPYHTa, HO HE MeHee JBYX MYPdOB Ha OGBEKT.

4.7.20.7 KadecTBo 3aKpeIICHHOTO TPYHTOBOTO MaccuBa (CIUIOITHOCTH M
OJIHOPO/IHOCTb 3aKpeIUIeHHUs, (OPMbI U PasMepbl MAcCHBA, HPOYHOCTHBIE U Jie-
(opMaMOHHBIE XapaKTEPUCTUKH 3aKPEIUICHHBIX TPYHTOB) JIOIDKHO COOTBETCTBO-
BaTh yCTaHOBICHHBIM TpeboBaHmsM PJI. IlpenenpHble OTKIOHEHHS B CTOPOHY
YMEHBILIEHHUS U3MepsAeMbIX Belln4uH — He Gonee 10%.

4.7.20.8 KommaecTBeHHBIE ITOKA3aTeNd 3aKPEIUICHHA IO/DKHBI COOTBET-
CTBOBAaTh YCTaHOBJIEHHBIM B PJ] kpuTepHsM KadecTBa — pacUeTHBIM ITOKA3aTellsIM U
KOHTPONIHUPYEMBIM IIapaMeTpaM B COOTBETCTBHH C Pa3lesioM 4.5 HACTOALIUX peKo-

MeHOalHil.
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4.7.21 KonTpoar KayecTBa padoT MO 3aKPEINICHHIO TPYHTOB MOKPOB-

HbIX OTJIOKeHHH MeTOAOM CTPYHHOH HeMeHTaAluH

4.7.21.1 KoHTpoip kadecTBa M OlLleHKa 3aBepIIEHHOCTH paboT Io 3aKpel-
JICHUIO TPYHTOB METOJIOM CTPYHHOH lIeMeHTalH, OTHOCSIIMXCA K CKPBITEIM pabo-
TaM, cleIyeT NMPOBOAWUTH CHCTEMAaTHIecKH Ha BceX 3Tamax IPOH3BOACTBa pador,

BKIIFOYasd:

- BXOJHON KOHTPOJIb ITOCTYIAIOIINX MaTEPUAJIOB, 3aKITFOYAIOIMIACS B IIPO-
BEpKe COOTBETCTBUS WX CTAHAApTaM, TEXHHYECKUM YCIOBHSIM, ITaCIIOpTaM U APY-
THM JOKYMEHTaM, ITOATBEePKAAIOIINM Ka9eCTBO MaTepPHANIOB, B IIPOBepKe cOOIIkO-
JIeHUs TpeOOBaHUIl UX pasrTpy3KH U XpaHEeHHS;

- KOHTpPOIb 3a CKBaXHHAMH, MX DACIIOJIOKEHHEeM B IUIaHe, rabaputamu
(auameTpoM U rIyOUHOI), HANIPABJIEHHEM U OTKIIOHEHHEM OT BEPTHKAIIN B MacCH-
Be;

- ONEpPaTWBHEBIN KOHTPONH 32 COONIOICHHEM TEXHOJOTHYECKOrO pekuMa
IIPOU3BOACTBA paboT (CKOPOCTH IIOJbeMa U BPAIIeHHsSI MOHUTOPA, KOHCHCTEHIINSA 1
pacxof LIEMEHTHOIo pacTBOpa, AaBJieHHe HarHeTaHHs pa3MBIBAIOIIETO W TBepIe-
IOIIETO PACTBOPOB), COOTBETCTBYIOLIETO MPOEKTHEIM PEKOMEHIAIIHSM;

- KOHTPOJBHbIE PabOTHI MO ONPEETICHHIO Pe3yJIbTATOB YKPEIJIEHUS OCHO-
BaHUsA CTPYHHOM LieMEHTalUel U COOTBETCTBUE HX MPOEKTHEIM TpeOOBaHUIM.

4.7.21.2 KoHTponb KadecTBa 3aKpeIUICHHBIX PYHTOB OCYIISCTBISIOT Iy-
TeM 0TOopa 06pa3LoB Mpo0 MPU BCKPHITHH 3aKPEIUICHHBIX JIEMEHTOB KOHTPOJIb-
HBIMH IIypdaMH WK oTO0opa KepHa MpH OYPeHHH KOHTPOJIBHEIX CKBaXKHH.

4.7.21.3 Konu4ecTBO U PacloioXXeHHe IPYHTOeMEHTHBIX 3JIEMEHTOB IS
HCIBITAHHH HA3HA4aeTCs NPOEKTHOH opraHusalnuel, HO JOJDKHO OBITH HE MeHee
JIBYX Ha Ka)KIble CTO CBaii, pacIioflo:xKeHHbIX B OMUHAKOBBIX TPYHTOBBIX YCIOBHAX.

4.7.21.4 O6pa3usl U3 IPYHTOLIEMEHTHEIX 3JIEMEHTOB ClieAyeT oTOUpaTh Je-
pe3 Kaxaple 1 M 1o riry6HHE W He MeHee YeM B JIBYX TOYKaX B FOPH3OHTAIBHOM

CEYCHHM Ha paccTOsHMM OT 1/3 1 5/6 paguyca 3akpermieHus.
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4.7.21.5 OueHKy IPOYHOCTH IPYHTOIIEMEHTA B PYHTOLIEMEHTHBIX DJIEMEH-
TaxX NPOM3BOJAT ITyTEM HCIBITAHHA Ha OJNHOOCHOE CXaTHe OOpasIoB W KEPHOB,
OTOGPaHHEIX U3 Tella IPYHTOLIEMEHTHEIX JIeMEeHTOB (B LEHTpe U Ha mepudepun),
He paHee 4eM 4epe3 14 cyT. u depe3 21 cyT. — KepHOB, OTOOPAHHBIX B TIHHUCTEIX
TPYHTaXx.

4.7.21.6 3nayeHNe HOPMATUBHOIO CONPOTHUBIEHNS 00pa3lOB CXKATHIO, 3a-
KPEIUICHHBIX 10 CTPYHHON TEXHOJIOTUH, PACCYUTHIBAIOT 1O (opmye (9)

Rap=0,11 Ry + 0,89 R,, 9

e Ry u R, — cpefHee 3HaUCHHE COMPOTHBICHUA CHKATHIO 0OPa3LIOB, OTOOPAHHEIX
COOTBETCTBEHHO Ha PACCTOSHUM OT OCH CKBaXXHHBI 0 paguycy 1/3 u 5/6.

4.7.21.7 KadecTBO 3aKpeIICHHBIX METOJIOM CTPYHHOMH IleMeHTAllud IpyH-
TOB CJIeJTyeT OLIEHHBATh MO CIEAYIONIAM KOHTPOIHUPYEMBIM MOKA3aTeIsM:

- OFHOPOJHOCTH 3aKpeIUICHHS 110 IOKa3aTeN0 KadecTBa — [0 MHTErpaib-
HOMY 3Ha4YeHHIO NPOYHOCTH Ha OJHOOCHOE CXKaTHe, ONpeaelseMoMy 1o ¢Gopmye
(9) mna xaxaoro MeTpa 3aKperUieHHs [0 DIyOuHe (OTKJIOHEHHS OT MPOEKTHBIX
TpeboBaHHil B CTOPOHY MEHBINNX 3HaueHuit He Goee 10%);

- OIHOPOAHOCTH 3aKpeILIeHHs II0 OTCYTCTBUIO HE3aKPEILIEHHBIX yJacTKOB
B ITaHe ¥ 1o riryoune (onpenenens! P/I, Ho He Gonee 20%);

- (hOpMEI U pa3MepBl IPYHTOLIEMEHTHOTO 3IeMEHTa/MacchuBa U3 TPyHTOLle-
MEHTHBIX JJIEMEHTOB ¢ TpeOyeMbIM II0Ka3arejieM KadecTBa IPOYHOCTHBIE U IIPO-
THBOQUIBTPALIOHHBIE XapaKTEePUCTUKH 3aKpelIeHHEIX TPYHTOB IOJDKHO COOT-
BeTcTBOBaTh TpeOoBanuaM PJI. IlpenmensHble OTKIOHEHHS ¢ YMEHBIIEHHEM H3Me-
pseMBIX BenuHH — He Gonee 10%.

4.7.21.8 KonuuecTBeHHBIE IMOKA3aTeNH 3aKPEIUICHHBIX METOIOM CTpYHHOM
LeMeHTAalllH IPYHTOB JOJDKHBEI COOTBETCTBOBATE yCTaHOBIEHHBIM B PJI KpuTepuaM
KadecTBa — pacyeTHBIM IOKa3aTesIM M KOHTPOJIUpPYeMBbIM IlapaMeTpaM B COOTBET-

CTBHH € pa3fenoM.4.5 HaCTOSIIUX PeKOMEHIAITHHA.
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4.8 Oxpana TpyAa H TexHHKa Ge30MACHOCTH NPH BLINOJHEHHH TIeo-

TeXHHYeCKHX MPOTHBOKAPCTOBLIX MePONPHSITHI

4.8.1 TIpu mpousBoacTBe OYPOBHIX, UHBEKIUOHHBIX U paboT ¢ HCIIONB30-
BaHWEM THAPOCTPYHHOM TEXHONOTHH, KpoMe TpeOOBaHMN  HaCTOSIIMX
Pexomenpanmii, Heo6xoxuMo BeImOIHATE TpeGoBanms CHull 12-03-2001 u CHull
12-04-2002.

4.8.2 TIpom3BOACTBO pazpelraeTcss TONBKO MPH HATWYKH MIPOEKTa IIPOU3-
BOJCTBa paboT, B KOTOPOM JIOJDKHEI OBITh yKa3aHBl OCHOBHBIE TEXHOIOTHUYECKHE
TapaMeTphl, TOCIeJOBATEIBHOCTE U MPOAOIKATENEHOCTE BBITOJTHEHUS OTAENTb-
HBIX ONepanuii.

4.8.3 TIpousBoacTBO paboT B 30HE PACIONOKECHUSA TTOA3EMHBIX KOMMYHU-
Kammii (3meKTpokaberneid, TpyOOIIPOBOIOB M JIp.) NOITYCKAeTCs TONBKO ¢ IMChMEH-
HOTO pa3spelleHus OpraHu3alyy, OTBETCTBEHHON 3a IKCIUTyaTalllio 3THX KOMMY-
HUKaLUH,

K paspeiennro qomkHa OBITh MPHIOKEHA CXeMa C YKa3aHHEM PacIolio-
JKeHWS U TITyOMHBI 3a10KeHHs: KOMMYHUKAITH, COCTaBlIeHHass Ha OCHOBAaHUH HC-
TIOJIHUTEIIBHBIX YepTexel.

Jlo Hayana paboT Ha MOBEPXHOCTH I'PyHTA JOJDKHBI OBITH YCTaHOBJIEHEI
3HAKH, YKa3bIBaIOIIHE MECTa PACHONOKEHHS TOI36MHBIX KOMMYHHKATTHH.

4.8.4 K mpou3BoacTBY paboOT C MCHONH30BaHHEM HHBEKIIMOHHOH W THJ-
POCTPYIHOH TEXHOJIOTHH MOTYT OBITH JOIYINEHBI TONBKO CHEHHANBHO OOYdCH-
Hble paboune, 03HAKOMJICHHBIC C OCOOCHHOCTSMM TEXHOJOTMH U IpOIIeAIIne
cIelMaNbHbIA HHCTPYKTaX.

4.8.5 B cBi3U ¢ TeM, 4TO I'HAPOCTpYHHasA TEXHOJIOTHA NpeXyCMaTpHUBaeT
HCTIONIb30BaHNe BBICOKUX NaBICHWH, Bce BHABI paboT MOJDKHBI IPOHU3BOJUTHCS
MPHA CTPOTOM COOMIOAEHHH CHEIHANBHBIX MPABHI TEXHAKH 0e30MacHOCTH U BEHI-
JIEp’)KUBAaHHH KOHTPOJBHBIX CPOKOB PEBH3HH M PEMOHTA 000pYAOBAaHMA.

4.8.6 NubeKMOHHEIE HACOCH! JUISL PACTBOPOB M BOJBI, HCIIOIB3yEMEIE B
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pabore, JTOJKHBI OBITH CHAOXKEHBI MAHOMETPAMH, KOTOPbBIE MOJIEXKAT TIePHOH-
YeCKOH MpoBepKe, H IPeOXPAHHTENBHBIMY KIIallaHaAMH, OTPETyIHPOBaHHBIMH Ha
COOTBETCTBYIOILME aBJICHHS.

4.8.7 Ha yu4acTok, rae BeayTcs paGoTHl ¢ HCIONb30BaHHEM THAPOCTPYii-
HOH TEXHOJIOIHH, He JOIyCKAIOTCS JINIA, HEMOCPEACTBEHHO HE CBS3aHHbIE C BBI-
MOJIHEeHHeM 3THX paboT.

4.8.8 YcTpaneHue HEUCTIPaBHOCTEH, pa3beJMHEHHE H MOICOEAUHEHHE PY-
KaBOB H JIpyr'ie MOHTa)XHO-PEMOHTHEIE pabOTHI AOMyCKaeTCs MPOU3BOAUTE TOINb-
KO IIPH OCTaHOBJICHHBIX HACOCAX W COPOIICHHOM AaBIICHUH.

4.8.9 Bo Bpems paGoTHI 3ampemniaeTcs epecTaBiiTh, eperudaTs u HaTs-
TUBaTh BBHICOKOHAIIOPHEIE pyKaBa. BEICOKOHAOpHEIE pyKaBa JOJDKHBI OBITH pas-
MEIIEHBI ¢ BO3MOXKHOCTBIO CBOOOTHOTO IIEpeMeIlIeHH L.

4.8.10 He pmomyckaercs cBOOOAHBIH BBIIYCK IYJBIBI HA CTPOUTEIBHYIO
ILUTOIIAAKY.

HznuBatomasics U3 CKBaXXMHEI MyJIbIIa JOJDKHA ITepeXBaTHIBATECA U OTBO-
JUTHCA TIO KaHaBaM B ClleHaIbHbIC IINTaMOCOOPHHKH.

4.8.11 Kareropuyecku 3ampelnaercs IIPOYHINATh 3aCOPHBIIHECS COILIA
MOHHTOpA TIpH padoTarolieM Hacoce. B ciiyuae 3acopeHHs coluia Mepex ero mnpo-
YUCTKOH HacoC HOJDKEeH OBITH OCTAHOBJIEH, a AaBlIeHHE B MAarCTPaIixX cOpomeHo.

4.8.12 Hcionb3yemble B paboTe HAOPHBIE PyKaBa JA0JDKHBI HMETh HE Me-
Hee 4YeM JBYKPaTHBIM 3amac NPOYHOCTH M NOIBEPraThCs IOCe MOHTaXa H B
JaTbHeHIIeM IIpy paboTe He pexe, YeM depe3 KaxkZple TPH MecsAlla KOHTPOIbHO-

MY UCIBITAHUIO I10J pa6quM JaBJICHHEM B TCUCHHUC 30 muH.
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5 T'eoTexHn4ecknii MOHHTOPHHI IIPH NPOBeJeHAH NPOTHBOKAPCTOBBIX Mepo-
NPHATHIi, CTPOHTEIbCTBE H HKCILIyaTAIINM O00bHEKTOB HAa 3aKAPCTOBAHHBIX

TePPHTOPHAX

5.1 I'eoTexHUYeCKOMY MOHUTOPHHTY IIpU IIPOBEJSHUH IIPOTHBOKAPCTOBBIX
MEpOIPUATHH, CTPOUTENHCTBE M DKCIUTyaTallud OOBEKTOB Ha 3aKapCTOBAHHBIX
TEePPUTOPUAX MOATEKAT COOPYKeHUS ypoBHS oTBeTcTBeHHOCTH KC-3 (moBHILIEH-
HE1i) 1 KC-2 (HopManbHEI), TPH X PacIIONOXEHHN HAa TePPUTOPHIX ONMACHBIX H
MOTCHINANBHO-ONACHEIX B KapcToBo-cyddo3noHHOM oTHomennn mo CII
22.13330.2016.

5.2 Ienbro Te0TEXHUYECKOTO MOHUTOPHHIA PH POBEAECHHH IPOTUBOKAp-
CTOBBIX MCPOIPHSATHHN, CTPOHTEIHCTBE M OIKCILIyaTallill OGBEKTOB Ha 3aKapCcTo-
BaHHEIX TepPHTOPUSIX SBISETCS CBOEBPEMEHHOe BhISBIIEHHE H3MEHEHHS KOHTpO-
JMpYEMBIX TTapaMeTpoB KOHCTPYKIHUi U TPYHTOB OCHOBAaHHIA, KOTOpbIe MOTYT MPH-
BECTH K IIepexoiy OOBEKTOB B OTpaHHYEHHO PaboTOCHOCOOHOE HIIH aBapHiHOE
COCTOSHHE U MPHHATHE AOTIOJIHUTEIBHBIX MeP IPOTUBOKAPCTOBOM 3aIIUTHL.

5.3 Heo0x0guMOCTh IPOBEAEHNUS I'€OTEXHHYECKOTO MOHHUTOPHHTA OOBeK-
TOB KallUTANBHOI'0 CTPOUTENIFCTBA Ha 3aKapCTOBAHHBIX TEPPUTOPUAX OOOCHOBEHI-
BaeTCs MPOEKTOM C YUeTOM pe3ylIbTaTOB MHXKEHEPHO-TEONOTHIeCKHX H3BICKAaHHH
U TpeOOBaHUI JOEHCTBYIOIIMX HOPM TIpoeKTUpoBaHHA crpomtenbcTBa (CIT
22.13330.2016, CII «3nanus u coopyxeHus. IIpaBuia mpoBefeHUs TeOTeXHHYe-
CKOT'O MOHHTOPHHTA IIPY CTPOUTEILCTBE ).

5.4 TeoTexHUYECKUH MOHUTOPHUHT OOBEKTOB Ha 3aKapCTOBAaHHBIX TEPPHUTO-
PHAX OCYLIECTBIIAIOT B COOTBETCTBHU C IPOrpaMMoii, a AJs COOpYXKEHHH ypOBHA
orBeTcTBeHHOCTH KC-3 (IIOBBILIEHHBIH) — IIPOSKTOM TeOTEXHHYECKOTO MOHHTO-
puHra (HabMrogaTeNnsHO CHCTEMBI), KOTOPBIE pa3pabaTHIBAIOTCA U YTBEPKAAIOTCA
B COCTaBe TIPOEKTHON JoKyMeHTalnuu. Pa3spaboTka nporpaMMbl U IMPOEKTa reoTex-
HUYECKOrO MOHHMTOPHHTA, 3 TAaKKe €ro IIPOBEJCHHE BRIMONHACTCS CHELHATH3HPO-

BaHHBIMHU Opranu3anuiaMu.
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5.5 TIporpaMma uiiM HabIOAATENbHAS CHCTEMA Fe0TeXHUIECKOT0 MOHHTO-
PHHra 00BEKTa JNODKHA YUUTHIBATH MPOTHO3UPYEMBIH XapaKTep U BepOATHOCTHOE
MPOsIBIIEHHE KApCTOBBIX Je(hopMariuii B IPOCTPaHCTBE M BpeMeHH 00beKTa.

5.6 HaGmomaTensHas cucTeMa I'€OTEXHUYECKOTO MOHUTOPHUHIA B NEPUOA
CTPOUTENBCTBA JODKHA 00eCIedHBaTh BO3ZMOXKHOCTE €€ TMOCIeNYIOIIero BKIFoYe-
HUS B CTPYKTYPHPOBaHHYIO CHCTEMY MOHUTOPHHTA U YIIPABICHUS HHXEHEPHBIMH
cuctemaMu coopyxeruit (CMHC) B ciydae, eciii peIyCMOTPeHa CHCTEMa MOHH-
TOpHHTa 00BEKTa B IEPUO] dKCIUTyaTanuy. Vcrnons3syeMsle mpubopsl B o6opyno-
BaHMe PEeKOMEHIyeTCs MOAOHpATh UCXO U3 YCIOBHH obOecledeHIs MPOCKTHOTO
CpOKa JeiCTBHS CHCTEMBI MOHHTOPHWHIa B IEPHOJ SKCINTyaTalllH, TpeGyemoii
TOYHOCTH M YCTOMYIMBOCTH K BHEIIHHM BO3IEHCTBUSIM, BO3MOXHOCTH JHUCTAaHI[U-
OHHOT'O CHATHS IIOKa3aHMiL.

5.7 B cocTtaBe nporpaMMbl MM IPOEKTA F€OTEXHUYECKOIO MOHHTOPHHIA
IIPUBOIATCA:

- HCIIONb3yeMble METONBl I'eOTeXHUYEeCKOI'0 MOHHTOPHHTA (BHU3YyallbHO-
HHCTPYMEHTAIBHbIE, Te0/le3ndecKie, reopu3niecKue, napaMeTpudeckie, ruapo-
re0JIOrH4ecKHe H TeMIepaTyPHEIE);

- KOHTPOJIUPYEMBIC napaMeTpLI;

- DOTMYCTUMBIH IUATIa30H U3MEHEHUS KOHTPOJIHPYEMEIX TapaMeTpoB;

- KOMIUICKC KOHTPOJHPYIOIINX CPeACTB (MapoK, pemlepoB, NaTYHKOB Je-
(hopMaruii ¥ U3MEePUTENBEHBIX IPHOOPOB U AP. );

- HalNmogaTejbHAs CETh TOYEK YCTAHOBKH HM3MEPUTENBHBIX YCTPOMCTB,
YUYHTHIBAOINAS [IPOTHO3UPYEMBIN XapaKTep, JMHAMUKY pa3BHUTUSA KapCTOBBIX IPO-
LIECCOB, a TaKXke ocobeHHOCTH JedopMalluil ocHoBaHMI, QyHIAMEHTOB U Ha3eM-
HBIX KOHCTPYKIUI, 00yCIOBIEHHbIe TAKUMHE IIPOLIECCAMU;

- HeoOXoMMas 4acToTa UHKIOB HabJoAeHMI 3a KOHTPOIMpYeMbIMH IIa-
paMeTpamuy;

- IJIaH MEPOTIPUATHII B CIydae IOCTHXKEHHS KOHTPOJHPYEMBIX IapaMeT-

POB IOILyCTUMBIX TIPEJIEIIOB.
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5.8 TI'eoTexHUUYECKUII MOHUTOPUHT NPH NIPOBEJEHUH ITPOTHBOKAPCTOBBIX
MepOIPUATHI, CTPOUTENBCTBE H AKCIUTyaTalli¥ O0BEKTOB Ha 3aKapCTOBaHHBIX
TEePPUTOPHUSIX, KaK NPaBHUIO, BKIOYAET KOMILIEKCHYIO CHCTEMY INEepHOAMYEeCKHUX
HalOmrofleHUH 3a M3MeHeHHeM YpOBHeH, TeMIlepaTypbl M XUMHYECKOIO COCTaBa
TOJ3eMHBIX BOJ, (PHU3HKO-MeXaHNIeCKHX CBOMCTB IPYHTOB, a TAKOKe 33 OCaIKaMHU
U IedopMalUMAMH OCHOBaHWI M dyHmamMeHTOB coopyxeHuil (mo ITOCT 24846),
MapUIpyTHBIe HaOIFOJeHUs 3a IpHieramoleil TeppuToprell Ha mpeaMeT (ukca-
LU BHOBH 00pa30BaBIIMXCSA KAPCTOBLIX IIPOBAIOR U OCEAaHUI TOBEPXHOCTH.

5.9 Ilpu BBHINONTHEHUM T'€OTEXHHYECKOI'O MOHUTOPHHTA NIPHMEHSIOTCS BHU-
3yalbHO-MHCTPYMEHTANBHEIE, Teo/Ie3ndecKre, napaMeTpuIeckue, reohusnIecKre
U THIPOTeO0IOrHIecKye MeTo Il HabIoIeHIH.

5.10 BusyanbsHO-HHCTPYMEHTABHEIH METOJ| ITO3BOJISIET BECTH HAOMIOAEHUS
32 BO3BOAMMEIM (PEKOHCTPYUPYEMBIM) COOPYKEHHEM, COOPYXKEHUSIMH OKpY>Kalo-
meft 3aCTPOMKH, KOHCTPYKIUSAMHU IPOXOIHBIX H IIOIYNPOXOAHBIX KOJIEKTOPOB,
MOBEpXHOCTBIO IPYHTa B COCTaBe MapIIPyTHHIX HaONIO#eHWE 3a mpuieraromei
TeppUTOpHeH Ha IpefMeT ¢UKCalUK¥ BHOBb OGPa30OBaBUIMXCH KapCTOBBIX IPOBa-
JIOB U OcelaHu#l MoBepXHOCTH. UHCTpyMeHTalIbHble HaONIoAeHUS 3a pacKphITHEM
CYIIECTBYIOUIUX TPEIIUH B KOHCTPYKIHUSAX 31aHUH U COOPY>KE€HHH OCYIIECTBIAETCS
IyTeM YCTaHOBKU Ha TpPEIUHHBl MasgKOB pa3IMYHOrO THIIA, HCIONB3YEMBIX B Kaue-
CTBe HHIMKATOPOB IIpoliecca PasBUTHs TPEIIMHOOOPA30BaHHUS; NEPHOAMYECKUX
W3MEepeHMH IIUPHHBI PACKPHITUA TPEIMH C MPUMEHEHHEM PYYHBIX [TOPTATHUBHBIX
IeGopMOMeTpOB, MUKPOCKOIIOB, IIyMOB, IejeMepOB; MPUMEHEHHST aBTOMATH3H-
poBaHHBIX cpencTB u3MepeHuit (ACH) mpu HU3MepeHHHM pacKpbITUS TPELIUH B
TPYAHOIOCTYIIHBIX MecTax, OBICTPONPOTEKAIOMHUX MPOLECCOB WIH B CIyvyae TpH-
MeHEeHHUs aBTOMaTU3UPOBaHHOHR cucTeMbl MOHUTOpHHTa (ACM).

5.11 T'eomesuyeckre MeTOABl B COCTaBe N€OTEXHHYECKOIO MOHHUTOpHHIA
UCTIONB3YIOTCS UL U3MEPEHUsS BepPTUKAIBHBIX U FOPH30HTANBHBIX NEepeMeLeHHi
COOpY KEeHHI, 36MHOH IOBEpXHOCTU U TPYHTOBOI'O MAcCHBa II0 IIyOHHE ¢ IpUMe-

HEHHEM HHUBCJIMPOB, TCOHOJIHUTOB, TAXCOMETPOB, CKAHEPOB (B TOM YHCJIC OIITHYEC-
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CKHUX, HJIEKTPOHHBIX, JIa3epHBIX W JIp.) ¥ HaBUTAIIHOHHBIX CITyTHHKOBBIX CHCTEM.
Mertoapl reofe3HYecKHx HaOMIOJeHUH Ha O0OBEKTe cleAyeT yCTaHABIHBATH IPO-
TpaMMOi Te0TeXHHIeCKOr0 MOHHTOPHHIA B 3aBUCHMOCTH OT TpeOyeMoii TOUHOCTH
U3MepeHull, cTelleHn aBTOMAaTH3alMH H3MEPHUTENIBHOTO Mpoliecca, KOHCTPYKTUB-
HBEIX OCOOCHHOCTEH KOHTPOIMHPYEMBIX OOBEKTOB, HHXKEHEPHO-TEONOTHYECKHX W
THAPOTe0IOTHUECKUX XapaKTEepUCTHK TPYHTOB.

5.12 TlapameTpuyeckue METOABI IPH IF'€OTEXHUYECKOM MOHUTOPHHIE I103-
BOJIIIOT BBEIMONHATH U3MepeHN BEPTUKANBHBIX U TOPU30HTANBHEIX JiedopMariiit
(mocnoiiHEle ocangKy TPYHTOB OCHOBaHHH, TOPH30HTANbHBIC U BEPTHKANBHEIE IIe-
peMelleHns MacCHBa TPyHTA 1o MIyOHHe U T.1.), YIJIOBbIe H3MepeHus (KpeH (yH-
JaMeHTa ¥ KOHCTPYKUHH COOpY>XeHHT), U3MepeHHs HampspkeHUH (B OCHOBaHHH
IIOX MATOW U B CTBOJIE CBaii, B KOHCTPYKLUAX IMOJ3EMHON YacTH COOPYXEHHM, O]
ITOJOIIBOM (hYHIAMEHTOB, B apMaType U 6eTOHe KOHCTPYKLHIL IepeKpEITHIA ! T.J.),
U3MEPEHHs MMOPOBOTO JABICHUS MOA3eMHEBIX BoA. M3MepeHHs mapaMeTpuIecKuMA
MeTOJaMH B 3aBHCHMOCTH OT KOHTPOJHPYEMBIX NapaMeTpoB IPOH3BOIATCA C
IpUMeHeHHeM KOMIUIeKCa JAaTYHKOB HampsbkeHUH U nedopManiuii (B TOM dHCIe
CTPYHHBIX, TEH30METPHYECKHUX, ONTHKOBOJIOKOHHEIX, WHKIMHOMETPHYECKHX H
T.0.). JIif CHH)KEHWsS BIMSHUSA BHEITHWX (DAaKTOPOB Ha Pe3yibTaThl U3MEpEeHHii
HeoOXOAUMO TpelycMaTpUBaTh MPUMEHCHHE AATYMKOB C aBTOMATU4ECKOH KOM-
MEHCAIMER TeMItepaTypHBIX BO3AEHCTBUI U MepenajoB aTMOC(epHOro AaBIeHHs,
C 3aLMTOM OT MepenazoB HaNpsHKEHUs, IPUMEHEHHE MAaTepHAIOB ¢ HU3KHM KO3 (¢-
(HITHEHTOM TETJIOBOTO pacLINpPeHHs, BEICOKOH KOPPO3HOHHON CTOMKOCTEIO.

5.13 Teodpusuyeckue METOB! U3MEPEHUH B COCTaBe T€OTEXHHIECKOTO MO-
HHUTOPHHTA MO3BOJMIOT (PUKCUPOBATH U OLICHWBAaTh W3MEHEHUS COCTOSHUS Ieoso-
TMYeCKOM Cpeibl U CTPOUTENBHBIX KOHCTPYKIMiA, 00yCIOBIEHHBIX KaK TeXHOTeH-
HBIMH, TaK ¥ MPUPOIHBIMH (aKTOpaMH, B YCIOBHAX OTPaHHYE€HHOCTH BO3MOXKHO-
CTeil CMOoNBb30BaHUS NIPSAMBIX METOIOB H3MEepEeHHUI KOHTPOIHMPYEMBIX IAPaMETPOB
Takux u3Menenuii. [To pesynsrataM reodusnueckux HaGNIONEHUH OLEHUBAIOTCS

MPOCTPAHCTBEHHO-BPEMEHHbBIE M3MEHEHHS HalpshKeHHO-IeGOpMHUPOBAHHOTO CO-
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crosiaus (HJIC) rpyHTOB OCHOBaHHi, a TakKe M3MEHEHHS OCODEHHOCTeH X 3aie-
raHysl B MaccHBe (30HBI Pa3yIUIOTHEHHS, OOBOJHEHHA, YJACTKH IOBHIIICHHOM
TPEMMHOBATOCTH H T. 1.). IIpu HabMmoeHUAX 32 CTPOUTENEHBIMH KOHCTPYKLUSAMHU
IO pe3yNbTaTaM reopU3MIecKUX H3MEpPeHHI BBIBILIIOTCA U OLCHUBAIOTCH M3Me-
Hennsa HJIC, ux cromHocTH # nenoctHocTH. [Ipu reodusndyeckux HabMOgeHHIX
32 U3MEHEHUSMH COCTOSHHS TPYHTOB OCHOBaHMH M CTPOHTENBLHBIX KOHCTPYKIHH,
KaK TpaBUIO, INPUMEHSIOT aKyCTHYECKHE, OSJIEKTPOMATHUTHBIE U SAEpHO-
¢uzmyeckne Metoapl. Hcmonb3oBaHHEe KOHKPETHBIX METONOB Treo(dH3MIeCKUX
HaOIIOJICHH ompeleNseTcs B 3aBACHMOCTH OT KOHTPOJHMPYEMBIX IapaMeTpoB,
OTIpeJIENAFOIMX COCTOSHUE TPYHTOB OCHOBAHWH 3[IaHWil W KOHCTPYKLHU#H COOpy-
JKEHUH.

5.14 Tmaporeonoruveckuii MeTo] HaONIONEHWH BKJIIOYAeT B ce0S KOM-
IUIEKC paboT Mo OnpeaeIeHmo n3MeHeHr# ypoBHe# noaseMHubx Box (YIIB) wim
BEJIMYHH ITb€30METPHIECKUX HAlOPOB B BOJOHOCHBIX TOPH30HTAX Ha CTPOHUTENb-
HOH MIolaJike W Ha IpHIerarolneif TeppUTOPUM B NEpHOJ CTPOUTENBCTBA U pe-
KOHCTPYKLIMH 00BeKTa, a Talkoke Ha dTalle ero SKCIUIyaranud. I maporeoiormie-
CKUiI MOHHTOPHHT CIeLyeT OCYLIeCTBIATH IMyTeM usMepenuil YIIB B Habmopma-
TENbHBIX CKB@KMHAX WM KycTaX CKBaXuH. 3amepsl YIIB B HaOmiomaTenbHBIX
CKBa)KMHAX BBIMOIHIIOTCS FHAPOTCONOTHIECKOM PyNeTKO#, AMeKTPOYPOBHEMEPOM,
aBTOMAaTHYECKHAM PETUCTPaTOPOM C IEKTPOHHOHM mamsAThio. HacTtora mepuoauye-
CKHX 3aMepOB YPOBHEH IIOI3E€MHBIX BOI, TeMIlepaTyphl U oT60opa mpod BOABI Ha
XUMUYECKUH aHaIu3 HO/DKHa o0ecmednBaTh BO3MOXXHOCTh BBIABJIEHHS CE30HHBIX
HU3MEHeHWH B PeXXUMe W OLEHKY BIIUSIHUS €CTEeCTBEHHBIX U TEXHOTSHHBIX (DaKTo-
POB U OCOOGEHHO arpecCHBHOCTH TeXHOTE€HHBIX BOJ 1O OTHOLICHHMIO K KapCTyro-

IIAMCSI TIOPOTAM.
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MMPUJIOKEHHE 1

PexoMenayembie BHABI M 00beMbl paGoT NPH HH:KEHEPHO-

re0JIOrH4eCKHX U3BICKAHUSAX B KaPCTOBBIX paﬁonax

Ne
n/n

Bugsr pabot

OGBbeMEI
Ha 1 kM

TIpumeyanus

I. U3pickanus A1 HOATOTOBKY JOKYMEHTOB IO IUTAHUPOBKE TEPPUTOPHHU U BEIOOpA
TUTOIA KK CTPOUTEIECTBA WITM BapHaHTa TPACcChl

1 MapuipyTHbie HaOTIOIEHNS C 8...24% 3necs 1 fanee U MaciuTa-
KapCTOJIOTHYECKHM 00CIeIoBa- 6oe 1:10000; 1:5000/1:2000
HHEM, T.H.
2 T"opHBIe BEIpabOTKH, B T.1. 4..16
CKBaXWHEI, He MeHee 1 Ha Kax-
IBIi TeoMopdoIIoOTHIecKuit
3IIEMEHT, BHIpaboTKa
3 ONBITHO- PHITBTPalHOHHEIC
paboTHl
3.1. Dkcripecc-HaJUB, OMBIT 1 B 3one asparun
3.2. KpatkoBpeMeHHass oTkay- | M3 kaxmoro
Ka, OITBIT BOJIOHOCHO-
TO TOPU30H-
Ta
4 HazemHbie reodusudeckie
HCCNeNOBAHHUS
4.1. BeprukanbHOe 31EKTpO- 20...40 IpodunsHetit mar
3oHupoBanue (B23), ¢.u. 200-100 m
4.2. Ceiicmopazeenka (MIIB), 20...40 IIpo¢unnHELe, [THA TOI0-
¢.H. rpada 0 300 M, mar 200 m
4.3. I'paBupa3Benka, ¢.H. 40...100 Cetp 500%50, 200x50
4.4. MarauTopasBeaka, ¢.H. 40...100 Tonbko st KapGoHATHOTO
KapcTa
5 C60p nHbopMarmu s paiio-

HHUPOBAaHUA 110 UHTCTPAJIBHOMY
MMOKas3aTeo

JIaHHEIE O MOKa3aTeIIX:
a) 3aKapCTOBAaHHOCTH
(pacmonoxxeHue, INIOTHOCTh
U pa3Mepbl KapCTOBBIX TIPO-
BaJIOB U BOPOHOK);

6) uHXeHepHO-
reoJIOTHYECKUX YCIOBHIL U
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(hakTOPOB, BIUAIOMMX Ha
pasBHTHE KapcTa (pacho-
JIOXEHHe 10 pa3pe3y U
COCTOSIHUE KapCTYIOIUXCS
TIOPOJ, HATHYHE JABHXKY-
IIUXCA ITOA3€MHBIX BOJ K
CIIOCOOHOCTh X
PacTBOPATH OPOAHI U T.1.)

II. 3pickaHus a1 NOATOTOBKH NMPOEKTHON JOKyMEHTAaIlHH

MapipyTHsle HaGJFOIESHIS C 50..250 | 3mech m manee s MacIuTa-
KapCTOJIOTHYECKIUM 608 1:5000/1:2000
o0cieIoBaHHEM, T.H.
HaseMmusle reodusmdeckue uc-
ClIeIOBaHHS
2.1. BeptukansHoe 3nekrpo- | 100...200 Certp 100%100...50, mpu
3oHaupoBanue (BA3), ¢.H. rny6okoM (>30 M) 3aiera-
HUH KapCTYIOIUXCS TOPOX)
400...800 Certsp 50%50...25, npu He-
riry6okoM (<30 M) 3aiera-
HUH KapCTYIOMUXCS TOPOX)
2.2. Kpyrosoe BO3, ¢.H. 15..30
2.3. Onextponpodmmmpopanue | 400..800 | 50x50...25 M npu riryGokom
(CaI11, KT, A1), d.H. (>30 M 3aneranun
KapCTYIOIIUXCS TIOPOX)
1600...4000 | 25x25...10 M mpu Herity6o-
KoM (<30 M 3aneranuu
KapCTYIOIUXCS TOPOJ)
2.4. MeTo eCTECTBEHHOTO I10- 2000 50%10 M, onpeaensoTCs
s, ¢.H. BOCXOZAIINE ¥ HUCXOMS-
IIye TOTOKH KapPCTOBBIX
BOJ
2.5. Ceiicmopaseenka (MIIB), | 100...150 OtnensHbIe TPOQHITH.
b1 Jnuna rogorpada
100...300 M, mar 50...100 m
2.6. I'paBupaszBenka, ¢.H. 200...800 Cetp 100%50, 50x25.
BrimonHseTcs B yCIOBHSIX
CHIIBHBIX ITOMEX
2.7. OMaHallMOHHAs CheMKa - Cetp 50x10. Brinonusercs
JUIS JeTamu3aluy reohusu-
YECKHUX aHOMAaJIH
2.8. MarauTopasBenka, ¢.H. 200...800 Cets 100%50, 50x25.

TonbKo Juis KapOOHATHOTO
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Kapcra
2.9. Metopn 3apaja - BremosnageTcsa B CKBaXu-
HAX, BCKPBIBIINX IIOJOCTH
Ha 2 WK 3 YpOBHAX
BypeHune ckBaxuH, CKB. 10...15 O0BeM OypeHns yKkazaH
B 3.29
KommnekcHsiit kapotax, B % ot 80
obbeMa Oypenus
OnbITHO- QUIBTpPaLlHOHHEIE
paboTHl

5.1. OTKauka U3 OOUHOYHOM 5.7

CKBQ)XHHEI, OTIBIT
5.2. KycToBas oTkauka, OIBIT 2.4
5.3. DKcIpecc OTKAuKa, OIbIT 10...15
5.4. TlouHTepBaIbHBIN HANUB, 10...15

OIIBIT

Omnpo6oBanue
6.1. ITomzemusle BojbI; mpoba 10...15
6.2. I'pyHTHI 3..16 TTocnoitao ans onpenerne-
HUA QU3NKO-MEeXaHUIECKUX
CBOICTB

HaGmroneHus 3a pexXuMoM B 3.6 B Teuenue roma

CKBaXVHAX; 9aCTOTa HaOIoe-
HUH;, 1eHb

III.

3pickaHus Ha yuacTKe pa3MelleHus 30aHus, COOPYKeHUs UM BApUAHTA
Tpaccel

ILiomantsie reopH3MIecKue
HaOmoneHUsS

1.1. BeprtukanpHOE BIEKTpO-
30HAMPOBAHUE, BO3MOXHO B
MOMUGUKAIMH IBYX COCTaB-
JISFOIUX

2-3 npodumns ¢ marom 25, 10 M mapan-
JIETTBHO OCH 3[aHusI

1.2. Kpyrossie B33

15% ot o6bema B3

1.3. BeptukansHoe ceificMuye-
ckoe npogumposanue (BCIT)

B xaxnmoii ckBaxXKHHE

1.4. CeiicmoTomMorpadus

Mesxny nBymMs ckBakuHaMu. B ciydae,
€CII HeOOXOIHMO H3Y4UTh IIPOCTPAHCTBO
MoJ| COOPYKEHHEM

1.5. Metopn 3apsaga

2-3 ompiTa B KaX/I0# CKBa)KHHE

1.6. MuxkporpasHpasBexa,
Macmrab 1:200, 1:100

B patioHe BbIABIEHHEBIX Te03IeKTpHIe-
CKHX 30H H KapCTOBBIX MOJIOCTEH IO CETH
20x10, 10x5 m
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1.7. DmaHanuoHHAas ChEMKa, To xe
macmrab 1:200, 1:100
1.8. bronokanuonHas pa3BeJika To xe

2 Bypenue ckBaxxuH Ha xaxxgoM 3manun (coopykeHHH) depes
20—40 M umoc 20% pesepBa A IpoBep-
KM aHOMAJHii H YTOYHEHHS pa3MepOB I10-
JIOCTH
3 OnBITHO- QU TPallHOHHEIE
pabotsl
3.1. Orkauka W3 OXMHOYHOH | 1 OTKauka U3 KapCTOBOTO BOJOHOCHOTO
CKBa)XMHBI TOPH30HTA
3.2. KycroBas oTkauka 1 oTkauka Ha Kaxable 3—4 OTKaYKy U3
OJTMHOYHBIX CKBAXHH
3.3. TlonHTepBAIBHEIH HATHUB 1-2 HanuBa
4 KommiekcHbIi KapoTax B xaxnoii ckBaxuHe
5 CraTtuueckoe 30HIUpOBaHHE 2 KpecTOBHIX npodud (mar 30HIUpoBa-
HusA 1-2 M)
6 IleHeTpanMoOHHO-KapOTaXKHbIe 2 npoduns uepes 2-5 M. Meromsl [TK,
HCCIeIOBaHN HHK
7 Onpo6oBanue
7.1. Kapcrosele H HajgkapcTo- | He MeHee 3 npo6 u3 kaxaoro BOZOHOCHO-
BEIe BOZBI; Ipoba r0o FOpH30HTa
7.2. I'pyHTHI B cpennem 1 MoHONHT Yepe3 5 M IpoxoJ-
KH
8 JlabopaTopHBIe HCCIeTOBAHMS
8.1. CranmapTHeIit xuMmaHanu3 | B o6BeMe mpo0 ¢ ompenenseHneM rumco-
BOJBI Bol B KapOOHATHO!N eMKOCTH
8.2. OmnpepeneHue (pusnko- B o6beme mpob
MEXaHWYECKHX CBOMCTB IpyH-
TOB
9 OmbITHBIE paboTHI IO hu3uye- 1-2 onbita
CKOMY MOZEIHPOBAHUIO C IIe-
JIBIO OLIEHKU KPUTUYECKUX pas3-
MEPOB TIOJIOCTH
10 | T'uppoxuMHUYeCKHe pacdeThl s 1-2 pacueta
TIPOTHO3UPOBAHUS CKOPOCTH
KapCTOBBIX IOJIOCTEM
11 CranioHapHbIe peXXKIMHBIE ITo 1-2 cxBaxkuHaM
HabIIFoIeHu s (mpu Heo6XOMMOCTH)
12 | KapcromonuTtopHHr (Ha 0qHY

CEKLIUIO 3TaHuUsA)

12.1. HabmogeHus 3a ocagKamMu
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€CTCCTBCHHOI'O OCHOBAHMS .

IO TITyOMHHBIM IPYHTOBBIM He meree 3 nedopMalmioHHEIX MapoK
MapKaM
TI0 TPYHTOBBIM MapkaM Menkoro | He MeHee 5 medopMarmoHHEIX Mapok
3aJ0KEHHUS

12.2. HabmoneHus 3a ocagkaMu
1 nedopManuiMu GyHIaMEHTOB
H CaMOT'0 COOPYIKEHHS:

O CTEHHBIM MapKaM He meHee 6 nehopMallHOHHEIX MapOK

12.3. KoMiiekcHble HabIrO e~
HUS 33 PEKAMOM [OA3EMHEBIX

BOJI (TPYHTOBBIX U KAPCTOBEIX);

32 YPOBHEM 6 Touex
3a TeMnepatypoit 3 Touku
32 XMMCOCTaBOM 3 Touku

12.4. HakomieHue WHGOpMaLUH ExexBapTansHO

B OaHKe JaHHBIX, 006paboTKa U
BBIIa4a 3aKITIOUYEHHH

IIpumeuanue: *JIng BceX BHOOB pabOT BepxHHM Mpenel 06beMOB ClEyeT
IIPUHUMATh TIPH HCCIEIOBAHUAX ollacHo# kateropmu mo CIT 22.13330.2016 (I-1I
no CIT 11-105-97), mxuuil 1714 He omacHoit kateropun(V—VI kareropun no CIT
11-105-97), mponopLuOHANBHO B3ATHE OOBEMBI MEXAY HHOKHHM H BEpXHHM IIpe-

nenavu — Juit I m IV kareropwit mo CIT 11-105-97 (moTeHUMAIBHO ONACHOMN MO
CI122.13330.2016).
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IMPAJIOKEHHE 2

IIpumeps! pacueToB TpeGyeMoil MOIIHOCTH yCH/IeHHA/3aAKPeIeHAS

IPYHTa

O1eHKa MOITHOCTH YKpeIUIeHHOTO MacCHBa IPYHTa MOXET IMPOM3BOAUTECS
U3 YCIIOBHH IpPeJIeIbHOrO PaBHOBECHS CABUracMoro o0beMa IpyHTa HaJ KapcTo-
BOI1 NOJIOCTHIO.
Pacder MONIHOCTH YKPEILIEHHOI'O MacCHBa BBHIMIONHAETCS H3 YCIIOBUS
D> Dy, 2.1
rme

D, — pacueTHBIf JUaMeTp KapcTOBOH IOJOCTH(M), ONpeReNnseTcs B COOT-
BETCTBUM ¢ peKOMeHAauaMu 1. 4.3.9, 4.3.10;

D — MaKCUMaNBbHO JONMYCTHMBIH THaMeTp KapCTOBOM MOJIIOCTH (M), IPH KO-
TOPOM YKpPEIUIEHHBIH MacCHB IpyHTa HaJ HOJIOCTHIO HE pa3pyIlaeTrcs, OIpemes-
€TCs pacieTOM YKpeIUIeHHOI'o MacchBa MoIHocThio H ¢ 3amaHHEIME XapakTepu-
CTHKaMH ,OlpelelIeHHBIMI B 3aBHCUMOCTH OT BHIA TPYHTAa H TEXHOJIOTHYSCKUX
IapaMeTPOB HHBEI[UPOBAHMS [[EMEHTHOTO PAacTBOPA B COOTBETCTBHH C PEKOMEH-
JanusMu pasgena 4.5, mo gopmynam (4) mwin (7) B 3aBHCHMOCTH OT BapHaHTa pac-
TIOJIOKEHHS 3aKpeIieHHoro Macensa (puc. I12.1, I12.2).

MomIHOCTh YKpEIUIEeHHOT0 MaccuBa IpyHTa (H) onpeneisieTcs mepeGopoM
3HaYeHH 1D W HaXOoKAeHHeM Haubosee GIM3KOTO 3HAYEHMUS, YOBIETBOPSIOLIETO
yenosuio (1).

1. IIpn pacmomoXEeHUH YKpPEIUIEHHOIrO0 MaccHBa HaJ KapCTOBOH

TIOJIOCTBIO B KAPCTYIOIIHXCS TTOPOAAX
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3aKperieH-
HBIA TPYHT

Kapcryroumecs
bI

Pucynok I12.1 - Cxema paspyIueHns yKpeIuleHHOTO MacCHBa TPYHTa HaJl KapcTo-

BO# ITOJNIOCTBIO B KAPCTYIOIIUXCS MOPOIAax

Pacuer mMomrHoCTH YKPCIUICHHOTO MAacCHBa C 3aJaHHBIMH XapaKTepUCTH-

kamu (pucyHok I12.1), BEIonmHSeTCS U3 YCIOBUA

Y 7 HaD' GgD*
+
4

= xDH 2.2)

Toe r=octgp+c=(Y y H)tgp+c. E=1g° (45 -p/2) G =yl .
ITocne npeoGpazoBanus ycinoBHe (2) IpUMET CIeAYIOIINA BU!
S ¥ H.D D =4 (Y v, H figo+C)-H 2.3)
B pesynsTare peleHus ypaBHeHU (3) OTHOCHTENBHO D mosryaum

4”(2 7lll‘§tg¢ +C)
D =
2 ;"II, +yH

24

rae

7, — OOBEMHEBI BeC TPYHTOB OCHOBAHHS i-TO CJIOS TOKPOBHOH TOJIIIH,
TC/M;

H ;— TOJIIWHA i-TO CJIOS TIOKPOBHOI TOJIIH,

» — OOBEMHEIN BeC YKPEIUIEHHOTO IPYHTa, T/M

H — MOIHOCTH YKPEIUIIEMOTO MacCHBa I'PyHTa, M;
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@ — YTOJI BHYTPEHHETO TPEHHS YKPEIUIEHHOTO IPYHTa;
¢ —yZeTbHOE CIIeTUTeHHe YKPEIUIeHHOTo IPyHTa, TC/M;

D — MaKCUMaJIbHO JOIyCTUMEIH JUaMeTp KapCTOBOM MOJIOCTH (M), IIPH KO-
TOPOM YKpeIUICHHBIH MacCHB IPyHTa He pa3pyLIacTcs;

¢ — KoadduLHeHT 60KOBOTO AaBICHHS.

2. Ilpu pacnonoxxeHHH yKpeIUIeHHOTO MacchBa 1oJi GyHIaMeHTOM
q
VL
3aKPenJIeH-
= HBIA IPYHT
Hwy
trettettrtetptetetttss
D TloxporHas
Kapcryromue-
sl IIOPOAEI

Pucynok I12.2 - Cxema paspymeHus YKpeITIEeHHOTO MacCHBa IpyHTa HaJl KapcTo-

BOM IIOJIOCTHIO B TOKPOBHOH TOJIIE

Pacyer MoIIHOCTH yKpemsIeHHOTO MaccHBa C 3aJlaHHBIMH XapaKTepUCTH-

KaMmi (puc. [12.2), BBIMOTHAETCS U3 YCIOBHUS

G+G,— F,=F,+F, (2.5)
Tae G=M;Gq=ﬂ; F“=Hw;/ﬂer
4 4
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Y nep>kUBarOIIIie CHUNEI OMPEIENISIOTCS TapaMeTpaMil 3aKperyIieHHOro Mac-

CHBa 10 cheayrommM hopMynam:

rae

2

yH “nD .
F = fétgfﬂ >

F,=caDH ,&=1g (45 -9 /2).

Tocne npeobpasoBanus ycmosue (2.5) MpUMET CleayIOLIHil BU:

2 2
gD
Tt H )y 7w
4 4

;/H;rDZ

= capi + @M, . (2.6)

B pesynbTate pemeHns ypaBHeHUs (6) OTHOCHTENBHO [ MOXyduM

e 2yH *Fig @ + 4cH , (27)

2yH +q-H )y,

y — OOBEMHEBII BeC YKpPeIuIeHHOTO TpyHTa, T/M3;

H - MOUTHOCTB YKpEIUIIEMOTO MACCHBA TPYHTA, M;

p — YTOJ BHYTPEHHErO TPEHUS YKPEIUIEHHOTO MPYHTa;

¢ — YAeNbHOEe CIIeTUIeHNe YKPEeIIEHHOTO TPYHTa, To/M;
¢ — K09 UIIEHT GOKOBOTO AaBICHHS,

2
O - BHeIIHsA Harpy3ka (0T 31aHusl), TC/M

H, v, — 1be30MeTpUYecKUil HATTOp KApCTOBHIX BOJI, M.

Ipumep pacuera MOIIHOCTH MACCHBOB 3aKPeIUIEHHOIO TpPYHTA HAJ

KaQCTOBOfI TIOJIOCTBIO B KaPCTYIOUINXCS IOPOaAaX

JlaHHBIE O IpyHTaX OCHOBaHHA IpencTaBieHsl Ha puc. I12.3. I'pyHTHI IIO-

s 3
KPOBHO}# TOJNIIMM UMEIOT CIEeIYIOMNe XapaKTepHCTHKH: CYTIIMHOK — v; = 1,97 T/M”,

H,=11,57 m; rpaBuif — y,= 2 T/M3, H,= 8 m; meprens - y;= 1,94 T/M3,H3 =4,03 m.

KapCTyIOH.II/IeCSI IIOpPOABI — THIICHI, B IPUPOAHOM COCTOAHUHN XapaKTEpU3y-

I0TCSI KaK cpeaHepacTBOPHUMEIE C MaKCcUMallbHOU CKOPOCTBIO PAaCTBOPEHUS 10

cM/rox (tabn. 6.21 CIT 22.13330.2016 (akTyann3upoBaHHas pemaKLius).

101



Crioii YKpeINIeHHOTO TpyHTa:

THIC CUJIBHOBBIBETpENbI. MomHocTh

ykpemennoro ciod H = 8 M (3agaercs). XapaKTepHCTHKU IPYHTa, YKPEILIEHHOTO

HEbEKIMEeH [IEMEHTHOTO PacTBOpa (OTBITHEIE JaHHEBIE): PaCUeTHOE COIPOTHRIIEHHE

CXKATHIO Roy 22 MIIa, y= 2,15 T/M3; ¢@=35%c=50 /M.

BT AT
% o Mepren
s AT

3oHa 3aKperie-

P

Kapcryromue-

Cs MOPOABI

Pucynox [12.3 — PacueTHas cxeMa

Pacyer MakcHMaNBHOTO AHaMeTpa NoyocTd (D), MPH KOTOPOM yKperuieH-

HBIH MacCHB I'PyHTa HaJ| IOJIOCTBIO HE pa3pyIIaeTcs, MIPOU3BOANM B COOTBETCTBHH

¢ pacueTHoit cxeMoit Ha puc. [12.3 (dopmyna 2.7):

Wy H, +y,H, +y H )tgpH +4cH

y.H +y, O, +y H, +y H
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rae

7\ — 0GheMHBIH BEC IPYHTA IOKPOBHOM TOMIITH (CYTIHHOK), TC/M ',

7, — OGBEMHBII BeC IPyHTa TOKPOBHOM ToMIH (TpaBHit), Tc/M;

7, — OBBEMHBIH BEC IPyHTA [TOKPOBHOMN TOMIIH (ITIHHA), TC/M;

y — OOBEMHBIH Bec 3aKpeIIeHHOro IpyHTa (YKpEIUIeHHbBIH TpeIHHOBATHIi
THIIC), /™,

H, — MOIIHOCTb IPYHTa ITOKPOBHO# TOMIMY (CYTITIHOK), M;

H, — MOIIHOCTE TPYHTa MOKPOBHOM TONINH (TPaBHit), M;

H, — MOIIIHOCTh TPYHTA MMOKPOBHOW TOJIIH (TITHHA), M;

H - MOIIHOCTh 3aKPEIUIEHHOTO TPyHTAa (YKpPEIUIEHHBIA TPEIIHHOBATHIN
THUIIC), M;

? — YyroJ BHyTPeHHETo TPEeHHS 3aKpeIUICHHOTO IPYHTA;

C — yZelTbHOe CIIeTLIeH e 3aKPeTIeHHOTO TPYHTa, T/M”,

¢ — k03¢ HUIHMEHT 60KOBOTO JaBNCHHUSL.

IToacraBuB HCXOAHBIE NaHHEBIE, IIONy4aeM HCKOMOe 3HauyeHHe AWaMeTpa

nosnocTH D, mpu KoTopoM BO3MOJKHO 0OpyIIeHHS CBOAA!

o A1(L97 11,57 +2-8+1.94 14,03):0.27 0.7 +50).7

3,7™M .
1,97 11,57 +2-8 +1,94 -4,03 +2.15 -7

B coorsercTBHM ¢ pekoMeHpanueii mi. 4.3.9, 4.3.10 pacueTHbIil [uameTp
KapcToBo nonoctu Dy IpHHUMAETCS paBHBIM LINPHHE KAPCTOBOH IONOCTH B Kap-
CTyIOIIMXCA Iopoaax (B,;), o6pa3oBaHIe KOTOPOH BO3MOXKXHO 3a yJBOCHHBIH HOP-
MaTHBHBIA CPOK 3KCIUTyaTalliy 3AaHUS. YUYUTHIBas HOPMAaTHBHBIM CPOK 3KCILTya-
Tanuy 38aHusa 100 1eT u oTCyTCTBHE HONOCTEH, MIMPUHA KAPCTOBO#M MOJOCTH By,
ompefeneHHas no ¢opmyne (2) m. 4.3.11, paBua 21,5 M.

Takum obpazomM, HmoiydeHo, 9To ycioBue (2.1) BEINOIHSETCS, a Cle0Ba-
TEIBHO, MOITHOCTE 3aKpeILIeHHOro MaccyBa (H = 7 M) NpH 3aiaHHBIX XapaKTepH-
CTHKAaX YKPEIIEHHOTO MacCHBa HCKIIOYaeT BO3SMOXKHOCTh «BCILTBLITHSI» TOJIOCTH U

o6pa3oBaHue NpoBaia B OCHOBAaHUH 0[] (yHIAMEHTOM.
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IMPUJIOXKEHHE 3
Onpeaenenne TpebyeMoro 00beMa HHbLeKIIMOHHOTO PacTBOpa

TpeGyeMsril 00beM HHBEKIIMOHHOTO pacTBopa (JH NpH HAarHETAHUH B pe-
XUMe THApOpaspheIBa MOXKeT OBITh ONpe/ielieH CASAYIOUMM 00pa3oM:
On=Ont Oa1, (3.1
rae
(O, — 00BeM pacTBOpa, HEOOXOAUMEI A CO3aHus TPeGyEeMEBIX 00BEMHEIX
nedopManuii rpyHTa;
Op — 00BEM pacTBOpa, 3alONHUBLICTO IOPHI U OTAENBHBIC ITyCTOTHI B
TpyHTE.
QO0BeM pacTBopa (J;, HEOOXOANMBIN JUIs CO3/IaHUS TpeGyeMbIX 00BEMHBIX
nedopMauuii rpyHTa AV, onpenensercs 1o creayrolueii Gopmyie:
On= 100AV/K,, 3.2)

3mech K, — 00BeM LeMEeHTHOTO KaMHs, 0Opa3oBaBIIerocs Moclie TBEPAEHHS, B
[IPOLIEHTaX OT 00BEMa PacTBOpa, KOTOPHIH ONpedeNnseTcs B 3aBUCHMOCTH OT BO-

JOIIEMEHTHOTO OTHOILIeHHs coryiacHo puc. [13.1.

O6bem ocanka, %
S

1.0 2.0 3.0 4.0 s.0 6.0 7.0 8.0 9.0 10

BonoueMeHTHOe OTHOIMEHHE, B/I

Pucynok I13.1 — 3aBHCHMOCT 06B€M BHIXO/[a IIEMEATHOTO KAMHS OTHO-
CHTeNbHO 06beMa 3aKa4eHHOT0 PacTBOpa PasiMIHOTO B/I IIPH BHICTOHKE
6e3 nasnenus (1) u mox nasnenneM (2)
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Op1=(0,1-0,5) Vi 1, (3.3)
rae
Vp — 00BEM paccMaTpUBAEMOTO IPYHTA;
1 — IOPUCTOCTE.
MuHnMansHOe 3HadeHne B hopMmyrne (3.3) COOTBETCTBYET CYIecH, MaKCH-

MaJIbHO€ 3HA4Y€HUE — I'PaBEIIMCTHIM IIECKaM.

105



MNPAJIOXEHHE 4

CxeMbl MAaCCHBOB H3 3aKpPeIJIEHHOI0 rpyHTa

Pucynoxk I14.1 — Cunomnroe 3akperuienne rpyHTa noa GpyHaaMeHTaMu
KOJIOHHEI (a) U Hecylel cTeHH (0)
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N
B) ry |
N
N 4
+ )Lt (+ J
L/+\) \/:\J L /:\
Pazpes 3-3

Pucynok I14.2 — ApMupoBaHAe TPYHTA OTASIBHBEIMU 2JIEMEHTAMH U3 3aKPEMICHHOTO
rpyHTa noa GyHaaMeHTaMH KOJOHHBI (B) H HECYIIEH CTEHBI (T)
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Prcynox I14.3 — KomGunuporantoe 3aKPEILICHAE TPYHTA
noa GyHIaMenTaMY KOTOHHR] (2) w Hecyme#t cremnr (6)
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Pucynok [14.4 — KoMmneHcanmoHHOE HarHETAHAE MPU YCHWJICHHH ITPYHTOB
10 TUAPOPA3PHIBHON TEXHOJIOTHH

Hpnmepbl pPac4€ToOB MacCCHBA U3 3JICMEHTOB 3aAKPEeNJICHHOI0 ﬂH'beKlIHeﬁ

IHEMEHTHBIX PACTBOPOB I'PYHTAa METOI0M MAHKETHOH HHbEKIHH

HcxonHble naHHEIE:

MaccuB U3 3aKpeIuIeHHOTO TPyHTa BBIOJIHSIETCS 10 CeTKe CKBa)KUH, MpeJi-
cTaBiieHHON Ha puc. I1.3.5. PaGoTe o co3paHui0 MaccHuBa IpyHTa U3 3JIEMEHTOB

3aKpeIIEeHHOr0 IPyHTa BBIMIONHSIOTCA B 2 3Tamna:
- 3Tan 1 — BBIMOJIHEHHE CKBAXXHH C IIaroM 2 M;

- 3Tan 2 — BEIIIOJIHEHHE CKBAXXHH C I1aroM 1 M.
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HasHaueHue TpeGyeMbiX pacyeTHbIX MOKasaTefeil 4ns co3gaHUs mMaccusa
YKPENNEeHHOro rpyHTa METOAOM MaHXeTHOW WHBLEKLMM pacTBOPOB Ha OCHOBE

nopTnaHaueMeHTa BbIMO/THAETCA B CJ'IB,qu-OLLI,GVI nocnenoBaTte/sIbHOCTH!

- CKBaKUHbI 3Tana 1. - CKBaXXUHbI 3Tana 2.

PucyHok M4.5 - Cxema onpegeneHns pacyeTHOl 06/1acTu 3aKpenieHus

no



I11.1 Tlpm npoexTHOH ceTke CKBaXWH pacueTHas OONACTH YKpeIlIeHUs
olpeneNnsIeTcs YacThio 4 CKBXUH dTana | (BepIIMHBI) U 9acThIO 5 CKBa)KHH 3Tama
2 (puc. I14.5).

Pacuernas mnomans (puc. I14.5)

Sp = £xxtg60° = 1x1x0,87x4 = 3,46 M°

PacueTHEIi 06BeM YKpeILIseMOro MacciBa Ha 1 M INIyOUHBI COCTaBHUT

V,=Sx1M=3,46 M,

- Ha BBICOTY 3alUTHOH INHTH-IUadparMsl /1,= 5 M IpoeKTHpyeMoH IUIH-

THI-TAa(parMet
V,=346x5=173 M.

I11.2 PacueTHbIit 00beM HHBELIMPYEMOTO pacTBopa V, ompenenseTcs pac-
YeTHBIMH OOBEMaMH B COOTBETCTBHHM C OOBEMaMH Vyom PACTBOpa OT KaxIOH
ckBaxuHB NeNe 1+9 (puc. I14.5), xoTOpBIe IPUHSTHI I 3aKPEIUIEHAS pacdeTHO-
ro o6bema I/}

- 1 oTana 1 — 60 TUTpoB pacTBOpa/Ha 1 TOPU30HT;

- st oTama 2 — 80 MUTpoB pacTBOpa/Ha 1 TOPH30HT;

V1357=0,25 Vx4 (komU4ecTBO CKBaXKHH),

V2a68=0,5 Vigp x4 (KOIHUECTBO CKBAXXUH),

Va=1Va,

Va=Viss1+ Vases Ve=Vir T2 Vig + Ve = Vin + 3 Vig = 0,18 + 3x0,24 = 0,90 »’

Ortan 2 - 0,5C2x4 + 1C2 =3C2.

PacuerHass riayOuHA YKpeIUIeHMs Ui CO3JAHHS 3aLIMTHON IUTATHI-

auagpparmMen — A, =5 M.

PacuetHsrit o6sem V,= S, X h,= 17,3 v,
rae V1 — pacyeTHBIN/MPOeKTHBIH 00beM HHBeLHPYeMOTo pacTBOpa CKBaXKHH 3Tana
1 — 60 n/ropmsont — 180 n/m;

V2 — pacyeTHBIN/IPOeKTHBIH 065eM HHBELUPYeMOro pacTBOpa CKBaKKH

stana 2 — 80 i/ropu3oHT — 240 /M .
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PacueTHblii 00beM HHBELIIPYEMOTO PAcTBOPa Vy VT YKpeIlneHus pacueT-

HOro o0beMa MaccHBa }/, cOCTaBHUT:
Vi 2 = 0,25%x180x4 + 0,5%240x4 + 240 =900 1 (0,9 M3)
Va=Van(1 =Ky —K>— K3),

rae

Vun— pacueTHBI 00BeM pacTBOpa IO MPOEKTY, I0JaBaeMOr0 B MAHKETHYIO
KOJIOHHY [UTS HHBCKLIUH;

Vu — pacueTHEI 00BEM pacTBOpa, YHACTBYIOUINH IIPH YKPEIIICHHU pacdeT-
HOro o0beMa MacCHBa;

K, — xoadureHT 0BIIMX MOTEPh MPH [IEMEHTAIIMOHHBIX padoTax (ocTa-
TOK B TPyOOIIpOBOJE, BHIXOABI Ha MOBEPXHOCTH). OCTaTOK B TPyOOMpOBOIE TIPH &
50 MM u yuHe 50 M 10 pacTBOPHOIO y3ila (OCpeHEHHAs BEeIMYUHA IS OTAENb-
HOTO 312aHM/00BeKTa) coctautT ~ 100 1 Ha 1 ouepens uHbeKIMH, 19 HHBEKIUH
IO OIBITHBIM YYacTKaM B 3aBHCHMOCTH OT KOJMYECTBa ouepeneil Koy (pHIHUEHT

TIOTePh COCTABUT:

— 2 ouepenp unbekimu K; = 2x100/(900x5) = 0,044,
K; — xo3¢dpunneHT 3anofHeHNs yCTOT B TEXHOTCHHBIX rpyHTaX. Pacyer-
HEII 00beM HHBEUPYEMOTO PACTBOPA JUIA 3aIIOTHEHHS MYCTOT IS |1 CKBAXKHHBL:

Virs.1/0,4 = 0,4%3,46 = 1,38 v,

K= 222008,

17.3
e

5 M — niyOWHa MaccHBa 3aKpelleHHs 10 NpOeKTy (Tonma rpyHTa obpaba-
THIBAEMOTO HHBEKITHEH);

K5 = 0,15 — xoaddunuenT BHIXOAa pacTBOpa 3a pPacUETHYIO TpaHHUILY
yKpemiseMoro o6beMa IpyHTa, B IOA3€MHBIE KOMMYHHKAIlUA U Ha IIOBEPXHOCTE,

3alOJIHEHHUA ITyCTOT.
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PacueTHEIl 00beM HHBELHPYEMOTro pacTBopa Ha 1 M ITyOMHEI yKpeIse-
MOT0 MAacCHBA I10 OIIBITHEIM y4acTKaM COCTaBISIET:

Vu=0,90x(1 —0,044 — 0,08 — 0,15) = 0,65 M".

PacueTHEIIT 00beM 1IeMEHTHOTO KAMHs ITPH MHBEKIUH PacyeTHOI0 00beMa
pacTBopa I YKpeIUIeHHs pacueTHO# obnacT (Ko3pQHULHEHT 3aMelIeHus, o) CO-
CTaBUT:

0, =0,65/3,46=0,19,
e Vo=V, aV,=3,46M .

PacueTHslii Moqyss HedopManny HHBELUPYEMBIX pacTBOpoB E., ompere-

asteTcs o hopMyIie ¢ yIETOM MON3y4eCTH:

Ep = E/(11gy),
rae E, — pacueTHBIA HadaBHBIH MOIyNb YIPYTOCTH JUIS PAacTBOPOB, OIIpejese-
MEIi1 B 3aBHCHMOCTH OT HOPMAaTHBHOTO COTIPOTUBIICHHS CXKATHIO, Ry,

KyOukoBas mpouHOCTE R Ha OJHOOCHOe cCXaTHe I pactBopa PI-2
ompefensercs Kak st OeToHa M mementHoro kamus (L/B = 1 100/650 = 1,69

(comepxaHue Mo Macce IieMeHTa | Bozbl)) o ¢opmyie npod. H.A. TTonosa:
R=025R, (1B - 0,4) =0,25%49(1,69 — 0,4) = 15,8 MIla
(R, = 49 MIla —aktuBHOCTE ieMeHTa I111 500).
Hopmatusras OpOYHOCTH, Ry, onpeaensiercs no popMyie:
Ry»=R (0,77 -0,0015R) = 15,8 (0,77 — 0,0015%15,8) = 11,8 MIIa.

CoctaB  pactBopa PHU-2 (moprinaHAlleMeHT  OOLIECTPOHTENBHOTO
HasHayeHHs) ompefelUIci, HCXON1 M3 CPaBHUMOCTH  MeXaHHYEeCKHX
XapaKTepUCTHK 10 MpPOYHOCTH H xmedopmupyeMoctH. HawameHeri Momyis
YIPYroCTH ompefensdercs Wi 3HaueHus R~ 12 MIla kak mns GeroHa u

LEMEHTHOT0 KaMHA 110 opMye:

E, = (0,05Ry,2+ 57,2y, + 217)/(32,8 + Ry,)x100 =2 015 MITa
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(x03¢huIHEHTH] 3aBUCHMOCTH OT MOJAYJIS YIIPYTOCTH 3AIIOJHATEIS B €TI0 KOHICH-
Tpallil, BHAA LIeMeHTa, MpUMeHEeHNs IUIacTU(GHUKATOPOB M YPOBHSA HarpyXeHHI
MU OmpeneleHuH MOAYJA B JAaHHOM clydyae IpUHHUMaIOTC paBHBIME 1). Pacuer-
HBIH MOAYJH Ae(opMallii HHbELHUPYEMBIX PacTBOPOB E_, onpefensercs ¢ y4eToM
TIONI3y4ecTH 1o dopMyne:
E,=E/(1+ ¢,)=2015/(1+4,8) =347 MIla,

roe ¢,= 4,8 (1abxn. 6.12 /CII 63.13330), kak 11 MeNKO3epHHUCTHIX OETOHOB Kiacca
B15 (HOpMaTHBHOe 3Ha4YeHHe COIPOTHBIECHHUS CXAaTHIO Ry,= 12 MIla cooTBet-
CTBYeT Kiaccy 6eToHa Menko3epaucToro B15 — a6, 6.7 CIT 63.13330).

PacdeTHBIH MOIyns Ae(opMalMi apMUPOBAHHOTO (YKPEIUIEHHOTO METO-
JIOM MAaHKeTHOH MHBEKLUH) MacCHBa OIpeNesieTcsl M0 MOIU(GUIIMPOBAHHONH MO-
Jenu Xupya Kak Al MHOTOKOMIIOHEHTHOM Ccpelibl, B KOTOPOii HanGolee PpOIHBIM
(MeHee medopMHUpPyeMBIM) KOMIIOHEHTOM SIBISETCS LEMEHTHBIA KaMeHb ¢ MOJIY-
neM gedopmaryu E,, = 347 MIla, a ykpennsgeMslii IpyHT MMeeT MOAYIE aedop-
Maluy (3HaueHHe MOIyns JedopMaudy IMPUHATO IS MAcCHBa B IEIOM Kak JUIi
CBOHCTB I'PYHTOB €CTECTBEHHOT'O CIIOXEHHs 0e3 ydeTa JIOKANbHOTO YIIOTHEHHS
IIpH MaHXXeTHOH MHBEeKIMM) paBHb: mia UI'D-6 — Eg =25MIla, nus UTD-7 —
E; = 32 MIIa, mpu xo3bdUIMeHTaX 3aMeIleHHs] PaBHbIX IS OMBITHEIX YY4CTKOB
1-3 0=0,19 (3HaueHme Ko3hduuHeHTa 3aMenIeHHs MPUHATO PAaBHBIM YIS BCEX

Y4YaCTKOB M3-3a MaJIOH pasHOCTH B 3Ha4eHUAX — He Gonee 5%):
2

Emac: 1 + a + 1-Qa
axEqp +(1-0) XES6 * Egp  E56
2
- UID-6 Ey— T L0109, 101 =44,5MITa,
0.19x347+ (1-0,19)x 25 ' 347 T _ 25
2
- ana UTD-7 — Eyoe= T 5.5 1-61% —>4,3Mlla.

0,19X347 + (1— 0,19) X 32 + 347+ 32

Takum 06pa3oM, pacueTHbIe 3HA4YEHUS MOIYNS AedpOpPMALUH HpH IPUHA-
THIX POEKTHBIX [IAPAMETPAX yCHIECHHS yIOBIETBOPSIOT TpeGOBAHMAM IIPOEKTA II0

3HAYEHUIO KPHTEPHSA MOIYJIA Ae(pOpMALnK YKPEILIEHHOTO MaccuBa E,,=35 MIla.
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MPUNOXEHWE 5

TexHoMOrna 3akpenneHusa rpyHta MeToLom MaHXeTHOW MHBEKL UK

Pa3XMMHOW TaMMNOH ANs HarHeTaHMs pacTBOpa ycTaHaB/IMBAeTCs B CKBa-
XXWHE Haj 30HOW MHBEKLWUW WMAN COTNacHo MPOeKTa Ha 6ol rnybrnHe obcagHoM

Tpy6bI.

PucyHok M5.1 - HarHeTaTenb-TaMMOH FNMYy6UHHbIN
KOHCTPYKLUUKN mapocneucTpos:
1- pe3nHOBble KONbLA; 2 - Tpyba pacnopHas; 3 - raiika NnpvXUMHas;
4 - KpaH 3anopHbIii; 5- mMaHoMeTp; 6 - NpefoXpaHUTeNb AnagparMmoBblii;

7 - Tpy6a-HarHeTaTenb

3akpensneHue no MaH>XeTHON TEXHOMOTUN COCTOUT U3 cnegyrouwmnx onepa-

- 6ypeHue NoA FAMHWUCTbIM PacTBOPOM CKBaXWHbI gnameTpom 100-150

MM, B 3aBUCUMOCTUN OT F]'Iy6I/IHbI;
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- YCTaHOBKa B CKBaXXMHy COOpHON MaH)X€THOW KOJIOHHBI W3 MeTaJUTHye-
CKHMX WU IIaCTMAcCOBEIX TpyO auaMmeTpoM OT 36 10 60 MM ¢ mpocBepieHHBIMA
OTBepCTUAMH 4depe3 33 cM (BO3MOXHO 50 c¢M), 3aKpBITHIMH PE3UHOBBIMH MaHXe-
TaMU;

- TMpoKayKa 4epe3 HIKHUN MaH)XeT B MPOCTPAHCTBO MeXAY KOJIOHHOHN H
CTEHKO! CKBaXXMHBI ITTMHOLIEMEHTHOT'O PacTBOpa C LENbI0 BBITECHEHUS TJINHHMU-
CTOT'O pacTBOpa M CO3JaHMs 000MMEI, IIpeIOTBPALIAIOIIEl TPOPHIBE HHBEKTUPY-
€MOT0 pacTBOpa BIOJIb KOJIOHHEI Ha IIOBEPXHOCTH;

- BBIACpXKKA CKBOXUHBI 2-3 CyTOK jii Habopa NpPOYHOCTH IIEMEHTO-
TIMHUCTOM 000MMBEI;

- HaTHeTaHUe 4Yepe3 KaXABIM MaHXXeT ¢ IOMOIIbI0 00TIopaTopa (HarHe-
TaTels C JBOWHBEIM TaMIIOHOM), IIepeMeIaeMoro BHYTpH KOJIOHHBI, 10 MOPIHH
pacTBopa 3aJaHHOT0 00BeMa;

- NTUKBUAAUUS WHBEKUMOHHOM CKBaXMHBI IyTeM 3allOJIHEHUSA KOJIOHHEI

TBepAEIOLIUM 6e3ycaTouHBIM PacTBOPOM.

ANAANNAVLTEANTUYY A TTTEERRNANULTINTUUUUU AN URRUONNR O
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Purcynok I15.2 — KoHcTpykTHBHas
CcXeMa HHbEKIIMOHHOM CKBa)KHHBI,
000pyIOBaHHOH MaHKETHOH KOJIOH-
HOM ¥ makepoM: 1 — MarKeTHas Tpy-
6a, 2 — coenuaUTENLHAA MYydTa, 3 —
00TIOpaTop ¢ CaMOYILTIOTHAIOIMMHCA
MaHXeTaMu; 4 — OTBEpCTHE B TPYOE;
5 - pEe3HHOBBIN MaHXeT, 6 — 06oiiMa
W3 IIIAHONEMENTA, 7 — mecYaHbli

TpyHT



MMPUJIOKEHMUE 6

XHuMH4YecKHne noﬁamm JJISl YCKOPCHHUSA CXBATBIBAHUSA

Jns perynupoBaHHsS pPEONIOTHUECKUX CBOWCTB PAacTBOPOB C LIEMEHTOM,
YCKOpeHHS CXBaTHIBAHHS MPHMEHSIOTCS XHMHYecKHe N00aBKH B BHIE BOIHBIX
pacTBOpOB

Ta6muna [16 — Xumuueckue 100aBKH I yCKOPEHUS CXBaTHIBAHHS

HaunmeHoBaHHe Pexomennyemas Hasnauenue 1006aBKH K pacTBOpaM ¢ LieMEH-
nob6aBku JIO3UpOBKa, % OT | TOM

MacChbl LHEMCHTa

Cwmakar Hatpus (kuigkoe | jgo 10 JIsl AHTEHCHBHOTO HAapacTaHHs BA3KOCTH H
crexiio) F'OCT 13078-81 YCKOPEHHS CXBATHIBAHUS
10-15 Ilpu TPHTOTOBNECHHH OBICTPO CXBaTHIBaIO-

muxcsa cMeceit.

XnopucThIi KanbLuii mo S Jlns yckopeHHs CXBaThIBaHHUA
I'OCT 450-77
IoTam o5 Jis 3arycTeBaHHs H YCKOPEHHs CXBATHIBAHUS

I'OCT 10690-73
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MNPUJOXEHUE 7

Croco0bl BbI60pa MEKPOLIleMEHTa VIS 3aKPellJIeHNs] eCKOB

Breibop MukporemeHTa Ui 3aKpeIUIeHHA MCCIeXyeMOTo IlecKa MOXHO

OPHEHTHPOBOYHO IIPOU3BOOUTH IIO ABYM IIpe€AjiaracMbIM crmocobaM ¢ nociaenyro-

M YTOYHEHHEM J'[a60paT0pHLIMI/I 1 OIIBITHO-IIPON3BOACTBEHHBIMHU paGOTaMI/I.

Ilo 1-My cmocoGy BEIGOp MHKpPOLEMEHTa IPOM3BOASAT IO COOTHOLIEHHIO

ONPEACIICHHEIX Pa3MEPOB YaCTHUIl 3aKPETLIAEMOTrO IIECKa U ONMPEACTICHHBIX pa3Me-

POB yacTuIl MUKpoIiemMeHTa (Tabnura I17).

Ta6aumna I17.
Agtop COOTHOIIIEHHE MaMeTpa YacTHL] MeCKa U LIEMEHTa
Kunr-bym Dyo/dss > 8
AH. Apna- Ds/dgs > 10
MOBHY
C.B. Auex- Dysldgs> 11

CeeB

D,y u Dis — qMaMeTp 4acTHIl necka MaccoBbIM cozepxkanueM 10 % u 15 % cooTBeTCTBEHHO;

dos M dgs — MMAMETp JacTHL LEMEHTa MAaCCOBBIM coliepxxaHueM 95 % u 85 % cooTBETCTBEHHO.

Ilo BTOpOoMy cnocoGy BBIGOP MHKpOLIEMEHTa HPOM3BOIAT IO MOKA3aTelo

3aBUCHMOCTH CTCIIEHU OUCICPCHOCTH IICMEHTA, onpe,uenﬂeMofI Imo ynemmoﬁ Imo-

BEPXHOCTH YacCTHULl IIEMEHTa, H Ko3dduimenTa GuibTpaliy 3aKpeIuIieMoro necka

Ky (pucynox I17.1). B Kax1oM KOHKPETHOM CiIydae JJI1 LEMEHTa C €ro ompeje-

JIEHHOH YAENMBbHOH IOBEPXHOCTHIO yCTaHABIMBAeTCA HIDKHAA IpaHula Ky, HIDKe

KOTOPOii OH He IPUTroJeH I 3aKpeIUIeHH.
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KoathuumeHTmnbTpaLm necka, M/cyT.

PucyHok M7.1 —Ipauk 3aBUCUMOCTUN MPOHUKAIOLLEN CNOCOOHOCTU LLEMEHT-
HOro pacTeopa OT Y/e/bHOW NOBEPXHOCTU LiemMeHTa 1 Tapnecka
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MNPUJOXEHHE 8

Onpene.lleﬂne 00beMa eMEHTHOr 0 pacTrBOpa, He00X0ANMOro I

obecmeveHNs] pacyeTHOTO PaJuyca 3aKperIeHHs MmecKa

1 TTonnmxeHHe KOHLUEHTPAIUH IIEMEHTHOTO PacTBOpa, HArHETAeMOro B Iie-
COK, CBA3aHO C NpolieccaMd OTQHIETPOBBIBAHUA H OCAX/ICHHS IIEMEHTHBIX YaCTHI
u3 pacTBopa. BOIM3uM cKkBaXHHBI OTGUIBTPOBBIBAIOTCS U3 PACTBOPA MO JABJICHH-
€M IIoToka HaubGoiee KpynHble dpakunu. C yraneHHeM OoT CKBaKHHBL, KOT/Ia CKO-
POCTh IIOTOKA B IOPaxX 3aMeIIeTCsl U IePeXOAUT U3 TypOYIeHTHOTO B JIAMHHAP-
HOE (JIMHEHHOe) NBIKEHUe, HAYMHACTCS OCaXJeHHe (CeIMMEHTAINS) IEMEHTHBIX
gactHIl. Ilo Mepe NMPOJOIHKUTENFHOCTH MHBEKIIUH KOHLEHTPALU MOHHKACTCS U
MOXeT HACTOJNIBKO IIOHU3UThCSA, YTO pacTBOp OyneT HecnocoGeH He TONBKO LeMeH-
THPOBATH ITECOK, HO U CaM TBepHAETb.
2 Pacxoa nementHoro pactopa Oy, A1 obecriedeHns 3a1aHHOTO pauyca
3aKpeIUICHHUS C yIeTOM Pe3y/bTaTOB ONBITHBIX PaboT pacCYHTHIBAIOT IO opMyIie
Oup= TRy h-na K, (118.1)

rie

Ry — pacHeTHBI# paguyc 3aKpeIyIeHHOro TPyHTa, M;

h — WHTepBaJ 3aKpEeIUICHHU 10 BBICOTE, M;

M — IOPUCTOCTb HECKA, A.8.;

a=10,8 — k03 GHUIUCHT 3aNIONHEHNS IOP [IEMEHTHBIM PACTBOPOM;

K, — xo3(p¢dunuenT noNoTHATeNBHONW KOMIEHcalnun o0heMa pacTBopa,
paccuUTHIBAIOT IO GopMyIe

K=V, ! Vy=Ry1-(R,— m)*, (I18.2)

roe

V., — pacueTHEI 00BEM 3aKPEIIEHHOIO Hra (M);
P y >
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V3—06beM 3aKpenseHHOro rpyHTa, onpefefieHHbI 3aMepoM Ha ONbITHOM
yyacTKe WaM pacyeToMm yepe3 3aMepeHHbI pafnyc 3aKpenneHus;

R, - pagnyc 3aKpenieHHoro rpyHTa;

T - pasHuua pacyeTHOro M 3aMepeHHOro Ha OMbITHOM Yy4acTKe paguyca
3akpennenus (T =Rp- R3, m.

3 KoatduuneHT Kas3aBucuUT He TONbKO OT pasHWLbl PacyeTHOro W nony-
YeHHOro obbema (MM paguyca 3akpensieHus), HO U OT BEIMYUHbBI PACYETHOro pa-
guyca 3akpenneHus. BansHue pasHuLbl pagnycoB pacyeTHOrO U 3aKPeneHHOro
necka Ha OTHOWeHWe 06beMOB PaCYETHOr0 WM 3aKPEernJieHHOro MpejcTaBNeHO Ha
pucyHke M8.1. Mpun pukcaunm Ha ONbITHbIX paboTax pasHULbl MeXAy pacHeTHbIM
N akTU4ecKUM Pagmycom 3aKpeneHns MOXHO YCTaHOBUTb, PYKOBOACTBYACHL pu-
CYHKOM [18.1, BO CKO/bKO pa3 cnefyeT yBeNn4YnTb 06beM HarHeTaeMoro pacrtsopa

Ana nonyyeHua pac4eTtHoro o6bema 3akKpenneHna.

— e« R=40 —m— R=50 —*— R=60

PazHuLA paamyCcoB PacHETHOMO U 3aKPEM/IEHHOIO MecKa, CM

PucyHok M8.1- OTHOLUeHWe pacyeTHOro 06bema necka K 3akpernsieHHoOMy
LieMeHTHbIM PacTBOPOM B 3aBUCMMOCTM OT pasHuULbl pagnyca pacHeTHOro
R =40; 50; 60; 70; 80 cm) 1 NoNy4aeMoro 3akpenseHHoOro necka
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a1

MNPUJTOXEHUE 9 (pexomenayemoe)

AKT 0cBHeTe/IbCTBOBAHUS CKPBITHIX pagoT

(HaumeHOBaHHe padoT)

BBINMOJTHCHHBIX

(HauMeHOBaHHE COOPYXKEHH, €I YaCTH, YIacTKa)
(ropox unu paiioH) « » 20 _r.

Komrccus B coctaBe: HpeI[CTaBI/ITeJ'Ieﬁ CTPOUTENIBEHO-MOHTAXXHBIX OpraHu-

((l)aMI/IJ'II/II/I, H. 0., I[OJ'DKHOC’I‘L) MIPEACTABUTENA TEXHHUYUCCKOro Haasopa 3a-

Ka34yuKa

(pamunum, U. 0., JOIDKHOCTD) MpeJCTaBUTENEH MPOEKTHBIX OpraHU3ali

(pamunum, u. 0., TOIDKHOCTD)

O03HAKOMHIJIUCH C HCIOIHUTEIHHON )IOKyMCHTaHHCﬁ OEMEHTAluu I'PYHTOB, BbI-

IIOJITHCHHBIX

1.

3.

(HauMeHOBaHME CTPOUTENIFHO-MOHTAXKHOM OpraHH3aI{N)
U COCTaBHJIa HACTOSIINIL aKT O HIDKECTeAYIOIEeM:
K ocBuieTensCTBOBAHUIO U PHEMKE [PE/CTaBIEHB! CleAyOLIUe [leMeH-
TalOHHEIE paboTEI
(HanMeHOBaHME IIEMEHTALUOHHEIX paboT)
PaGoThl BBIIGIHEHSB! IIO TIPOEKTY

(HauMeHOBaHWe IPOEKTHOM OpraHMu3aIiy, HoMep depTexett)

JlaHHbIE 110 Y4acTKy IIEMEHTAIMOHHEIX paboT: JIHHA M; IIOMaab
2
M~ 3all€eMEHTHPOBAHO IITYK CKBAXKUH
o01eit nuHoM _M; TIOTJIOLIEHO BCEro T IeMEHTa H
T

HHEPTHBHIX ,I(OGaBOK.

PesynbTats! onpo6oBaHUsA KOHTPOIBHBIX CKBAXUH
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XKypran no 6ypeHHI0 HHBEKLIHOHHEIX CKBKHH Ha 00BeKTe / ydacTKe
IIpousBoaurens pabot
JuameTp cKBaXKHUHBI
JuameTp MaH)XeTHOW KOJIOHHBI
Buz u Mapka nemeHTa
Bup u Mapka TITHHBL

IMPUJIOXEHME 10

Ne Jara I'ny- OtmeTka ckBa- | [iuHa | 3amomHeHHe CKBaKWHBI 000HMEHHBIM PacTBOPOM ITpumeuanve
ckBa | OypeHus | OMHa, | KHHBI, M KOJIOH-
KU M HEIL, M
HBI. yeTha | 3a00s Hara CocraB pacTBOpa, cooTHomeHue | ITnoT- H3pacxonoraH pac-
O Macce HocTb, M/ | TBOp, M” (1)
LEeMEHT [JIMHA BOJIA TIPOEKT dakr
1 2 3 4 5 6 7 8 9 10 11 12 13 14
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IMPUJIIOKEHME 11

KypHan 1o MHBEKIIUH pacTBOpa Ha OO0BeKTe / yuacTke
IIpowmsBomutens pabot

HazBanue pactBopa
Cocrtas o Macce (ueMeH': : mobaBKa : BoJIa)
I[LtoTHOCTH pacTBopa (T/M’)
Bun u Mapka 1ieMeHTa

Ne Jarta | Ne I'my6uHa 30HBI, M JHara | TIpou- Bpems wnwek- | Jlapnenne,  MIlla | U3pacxonosano | ITpumeuanme
ckBa | Oype- | 30HBI ne- HOCTH LIHH, Yac/MHH. (xrc/cm?) pacTBOpa Ha 30-
K- | pe- | MHB- MeH- | 06oii- Hy, M° (11)
HBl. | HUA | €KUMH | OT b1 (] MoIl- | Ta- MbI¥, Haya- | OKOH- | paspeiBa | HHB- npo- ¢akr
Hocth | mm | MIla 710 yaHue | 00OMMBI eKIMH | eKT
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

*— IIPOYHOCTH 000MMEI Ha A€Hb HHBEKIIUU IEMECHTHOI'O pacTBOpa
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Otan 1. Onpenenexnue
HEOOXOIHMOCTH
OLICHKH KapCTOBOH
ONACHOCTH I IIPO-
€KTHPOBAHUS PEKOH-
CTPYyHPYEMOTIO HIIH
CYLIECTBYIOIIETO CO-
OpY>KECHUS

NMPHJIO’)KEHME 12
PernaMenT pa6oT no NpoeKTHPOBAHHUIO H BHINOJHEHHIO MPOTHBOKAPCTOBBLIX MEPONIPHSITHII HA TEPPHTOPHAX
¢ BO3MOXKHBIM NPOsiBJIeHHEeM KapcToBo-cy(p¢0o3HOHHBIX TPOIecCOB

Oran 2. IIpeaBapurtenbHas
OIleHKa KapCTOBO# ONacHo-
CTH y9acTKa Ha OCHOBaHWUH
KapCTOBOr0 paiiOHNPOBAHAS
U apXMBHBIX MaTEpHAIIOB,
Ha3Ha4geHAe 00beMa HHXKe-
HEPHO-TEONOTHIECKHX
HU3BICKaHUN

—)

Oran 8. HazHaueHune pacyeTHbIX
XapaKTepUCTHK H HOPMHUPYEMBIE
mokasarenu. Pa3paboTka mporpam-
MBI TEOTEXHHUECKOr0 MOHHTOPHHTA
(1pn He06XOAUMOCTH)

—)

!

Ortan 9. Pazpa-
6otka ITI1P

Oran 7. [IpoekTn-
POBaHHE F€OTEXHH-
YECKHUX IIPOTUBO-
KapCTOBBIX MEpO-
TIpUATHHI

Oran 10. Bemonnenue pabor Ha
OIBITHBIX YYaCTKaX, KOHTPONIb
Ka4yecTBa, KOPpEKTHPOBKA pac-
YeTHBIX M Ha3HaueHue pabodmx

TIapaMeTPOB M HOPMHUPYEMBIX
noKasatese
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Ortan 3. BemonHeHnue
HH)XEHEPHO-
reoJIOTHYECKUX M3bICKa-
HHH U OLIEHKa KapCTOBOH
OMaCHOCTH y4JacTKa II0
pe3yibTaTaM H3BICKaHUH
B cooTBeTcTBHH ¢ CII
22.13330.2016

Ortan 6. Pacuer
Ha3HAUYEHHBIX Ha
sTane 4 reoTexHude-
CKUX IIPOTHBOKAp-
CTOBBIX MEPOIIPHS-
THl (IpUiIokeHue 2)

Ortan 11. Bemon-
HEHHE [IPOU3BOJI-
cTBa paboT Ha 00B-
€KTe, KOHTPOJIb Ka-
HecTBa

Ortan 4. Pacuet
omnpeeieHHe mapa-
METPOB KapCTOBBIX

nedopmanmit
(cMm. paszaen 2)

!

Oram 5. Onenka
HEOOXOJHMOCTH BEI-
TIOJIHEHHS Te0TeX-
HHUYeCKHX MpPOTUBO-
KapCTOBBIX MEpO-
MPHATHIT H BEIOODP UX
BHJA B COOTBET-
ctuu ¢ CIT
22.13330.2016

Otamn 12. 'eoTexHuuecKmit
MOHUTOPHHT JJI COOpYXKe-
HUH HOPMAJIBHOTO W MIOBBI-
IMEeHHOr'O YPOBHS OTBET-
CTBEHHOCTH 111 00BekTOB 111
TEOTEXHUYECKOM KaTeropHu
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