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BBEJIEHHE

CBoa  mpaBWJI MO  MHXEHEPHO-TEOJOTMYECKUM  M3BICKAHMSM U1
ctpoutenscTBa (Yacte II. TlpaBmma mpomsBoacTBa paboOT B pailoHax pa3BUTHS
OMAaCHBIX T€OJIOTUYECKUX U MHKEHEPHO-T€OJIOTHUECKUX MPOIECCOB) pa3paboTaH B
pa3BUTHE O00s3aTeNbHBIX ToONOkeHuH u  TpedoBanuit CHull 11-02-96
"NHKeHEpHBbIE H3BICKAHUS I CTpOUTENbCTBA. OCHOBHBIE TIOJIOKEHHS' W B
nonosaernne CII  11-105-97 "HHXeHEpHO-T€OJIOrMYECKHE W3BICKAHUS TS
ctpoutenbeTBa” (Yacte 1. "OOmue npaBuia mpou3BocTBa paboT").

Cormacno CHull 10-01-94 "Cucrema HOpPMAaTUBHBIX JIOKYMEHTOB B
cTtpoutTensCTBE. OCHOBHBIE MNOJOKEHHA" Hacrosmmii CBOJ NpaBWI  SABIISIETCS



denepanbHBIM HOPMATUBHBIM JOKyMEHTOM CHCTEMBl M yCTaHaBIUBaeT oOIIue
TeXHUYECKHe TpeOoBaHMsI M TMpaBWiia, COCTaB U OOBEMBbI HHKEHEPHO-
reOJJOTMYECKUX M3bICKAHUM, BBINOJHIEMBIX Ha COOTBETCTBYIOIIMX 3Tamax
(cTanuax) OCBOEHUS M UCIIOJIb30BAaHUSI TEPPUTOPUU: pa3pabOTKa MPEIIPOECKTHOM
(B TOM ymcCIEe TPAAOCTPOUTENLHON) U MPOEKTHON JOKYMEHTALMH, CTPOUTEIHCTBO
(PEKOHCTPYKIMA), SKCIUTyaTallus W JUMKBUAALMS (KOHCEpBALMs) MPEIIPUITHM,
30aHUA U COOPYXKEHHUW B pailloOHaX pa3BUTUsA OIACHBIX T'EOJOTMYECKUX U
MH)KEHEPHO-T'€0JIOTMUECKUX MPOIIECCOB.

1. OBJIACTD ITIPUMEHEHN A

Hacrosmmit CBox mpaBun (dacte Il) ycraHaBnMBaeT MOMOJHUTEIBHBIE K
nonoxkenusim CIT 11-105-97 (wacte ) mpaBuna mnpoW3BOJCTBA WHKEHEPHO-
re0JIOTUYECKUX M3bICKAaHUW B pailOHaX pa3BUTHS OMACHBIX TIEOJOTUYECKUX U
WHXEHEPHO-T€OJIOTUYECKUX  MPOIECCOB  (CKIOHOBBIX  MPOIIECCOB,  Kapcera,
nepepaboTKu OeperoB BOJOXPAHUIIUIL, CEJIeH, MOATOIUICHUS) Il OOOCHOBAaHMS
MPOEKTHON MOATOTOBKHU CTPOUTENIBCTBA <*>, a TaK)Ke WHKEHEPHO-T'COJOTMUYECKUX
W3BICKAHUM, BBITIOJIHSAEMBIX B TIEPUOJ  CTPOUTENHCTBA, OJKCIUTyaTallud U
JIMKBUJIALIUA OOBEKTOB.

<*> [IpoekTHas MOJTrOTOBKA CTPOMTENIbCTBA BKIIIOUAET B ceOs: pa3pabOTKy
OPEANPOECKTHON  JOKYMEHTAallMM - ONPEACIICHUE 1€MW  HHBECTHPOBAHMS,
pa3paboTKy XojaTaiicTBa (JeKIapalru) 0 HAMEPEeHUsIX, 000CHOBaHUS MHBECTULIUN
B CTPOMUTEIBCTBO, TPaJOCTPOUTEIILHON [IOKYMEHTAllMU, a TakKKe IMPOEKTHOW U
paboueil TOKYMEHTAIlMH CTPOUTENHCTBA HOBBIX, PACIIUPEHUS, PEKOHCTPYKIIMHA U
TEXHUYECKOTO IIEPEBOOPYNKEHUSI ACHUCTBYIOIIMX MPEANPUATAN, 3HaHUU U
COOPYKECHUH.

N H)XEHEPHO-TE0JIOTMYECKHE HMCCIEAOBAHUSA OIACHBIX TIEOJOTUYECKUX U
WHXCHEPHO-TEOJIOTUYECKUX  MPOLECCOB B pallOHaxX  pacIpOCTPAHEHUS
MHOTOJIETHEMEP3JIbIX TPYHTOB CIEAYET BBINONHATH B coorBeTcTBHM ¢ CII 11-105-
97 (uacte IV), a B celicMuueckux palioHax - yacTbio VI yka3zaHHOTO CBOJIa MPaBHUIL.

[Ipy MHXKEHEPHO-TEOJIOTMYECKUX U3BICKAHMSIX B pallOHAX Pa3BUTHS OMACHBIX
re0JIOTMYECKUX U MHXKEHEPHO-T€0JIOTUYECKUX MIPOLIECCOB CIEAYET YUUTHIBATH, UTO
[IPYM COCTABJICHUHU IPOTHO3a UX PA3BUTHS U AKTUBU3ALMHU, KAK IIPABUIIO, HEJIb3S
OTPAaHUYMBATBCA  TOJBKO Y4YacTKOM, B Ipeaesax KOTOpOrO0  HaME4yeHO
CTPOUTENHCTBO OOBEKTa. [l ycTaHOBIEHHS 3aKOHOMEPHOCTEH pa3BUTHS
npolecca B OOJIBIIMHCTBE CIIy4aeB HEOOXOAMMO MPOBEAEHUE HCCIEAOBAaHUN Ha
IIPUJIETAIOIIEH TEPPUTOPUHN, TPAHUIBI KOTOPOW YCTAaHABIMBAKOTCS B IPOrpamMme
M3BICKAHUM C Y4YE€TOM KOHKPETHBIX HWH)KEHEPHO-T€OJIOTUYECKUX YCIOBHUM U
XapakTepa MPOEKTUPYEMOIr0 CTPOUTENbCTBA. KpoMe TOro, npu HM3bICKaHMSAX MOJ
COOpPYKEHUS IOBBILIEHHOTO YPOBHS OTBETCTBEHHOCTM W IIPU OTCYTCTBUH
COOTBETCTBYIOIIETO OIBITA HW3BICKAHWM M MPOEKTHUPOBAHUS B aAHAJOTHYHBIX
YCIOBUSIX  PEKOMEHAYETCS  IPUBJIEKaThb  CIEIUAIU3UPOBAHHBIE  HAYYHO-
UCCJIEA0BATEIbCKUE OpraHu3aluy JJIsI KOHCYJIbTAIMM, MPOBEICHUS OTIEIbHBIX



BHUJIOB MCCIENOBAaHWM W BBINOJHEHMS IPOTHO3a M MozenupoBaHus. [Iporpammy
M3BICKAHWM B paliOHAX pa3BUTHS ONACHBIX TI'€OJIOTMYECKHX W HWHKEHEPHO-
IEOJIOTMYECKUX IPOLECCOB CIEAYET COIVIACOBBIBATH C 3aKa34vMKoOM, a B
HEOOXOJMMBIX CJIy4yasXx W C OpraHu3auuen, pa3padaTblBarOlIel MPOEKT
COOpPYKEHUU W MEPONPUATUN HWHKEHEPHOM 3allUThl TEPPUTOPUH, 3JaHUU U
COOPYKEHUHU.

Hacrosimmii TOKyMEHT YyCTaHaBIIMBaeT COCTaB, OOBEMBbI, METOAbl U
TEXHOJIOTUIO TPOU3BOJCTBA HH)KEHEPHO-T€OJIOTUYECKUX HW3BbICKAHWNM B pailloHax
pPa3BUTHS OIACHBIX T'€OJIOTMYECKUX M HMHKEHEPHO-TEOJOTMYECKHX IPOLIECCOB H
OpeJHa3HaueH JJs IPUMEHEHUs IOpPUAMYECKUMU U (PU3MUECKUMH JMLAMHU,
NOJIYYMBIIMMHU B YCTAHOBJIEHHOM IIOPSAJKE JIMIICH3UIO Ha WX IPOU3BOJACTBO U
OCYIIECTBISIOUUMHI JIEATEIbHOCTh B OOJACTH HMH)KEHEPHBIX M3BICKAaHUM IS
CTpOUTENBCTBA HA TeppUTOpUM Poccuiickon denepanumu.

2. HOPMATHBHBLIE CCBIJIKA

B mnacrosmem Coge mnpaBwi (uwacte [I) Hapsay co cchulkaMu  Ha
HOpPMAaTUBHBIE JOKYMEHThI, YykazaHHbiMu B CII 11-105-97 (uwacte 1),
JIOTIOJIHUTEJIBHO ~ HUCIIOJIb30BaHbl ~ CCHUIKM HAa  CIEAYyIOlHe HOPMaTUBHbBIC
JIOKYMEHTHI:

CIT 11-103-97 "HNHXEHEPHO-TUIAPOMETCOPOJOTUUECKUE U3BICKAHUS JIJIA
CTpOUTENbCTBA".

CII 11-104-97. "NH)keHepHO-T€01€3NYECKHE U3bICKAHUS JIJIsl CTPOUTENBLCTBA' .

CHulI 3.07.01-85 "I'uapoTeXHUYECKUE COOPYKEHHUS peUHbIe".

CH 518-79 "HNHcTpyKiusi 1O MNPOEKTHUPOBAHUIO U CTPOUTEIIbCTBY
MIPOTUBOCEJIEBBIX 3alUTHBIX coopyxkeHui". M.: Ctpoituznar, 1981.

3. OCHOBHBGIE ITOHATHUA N OIIPEAEJIEHN A

[Ipy UWHXEHEPHO-TEOJOTMYECKUX HW3BICKAHUSIX CIEAyeT HCIOJIb30BaTh
TEPMUHBI U ONIPECIICHUsI B COOTBETCTBUU ¢ [IpunoxkeHuem A <*>,

<*> 3nech W Jajiee B TEKCTE MPU CChUIKAX HA MYHKTHI, pa3/ieiibl, TAOJHIIbI U
MPUIIOKEHUS UMEETCA B BUy HacTosiuii CBOI MpaBuUJl.

4. THXXKEHEPHO-I'EOJIOIT'MYECKUE U3bICKAHNMA
B PAUOHAX PA3BUTHUA CKJIOHOBBIX ITPOLIECCOB

4.1. O01mMe noJI0KEHUS

4.1.1. K naubonee pacnpoCTpaHEHHbIM ONACHBIM CKJIOHOBBIM MpOLECCaM
CJIELyeT OTHOCUTH OIOJI3HU, 00OBAJIbI, OCHIIY, MIPEACTABIAIONINE COO0 CMeLIeHE
Macc TOPHBIX MOPOJ HA CKJIOHE MO JEeHCTBUEM COOCTBEHHOTO BECa M Pa3IUYHBIX
BO3JIEHCTBUMN (TMAPOAMHAMUYECKOTO, BAOPALIMOHHOTO, CEICMUYECKOTO0 U JIp.).

[Ton onon3HAMM NOHUMAETCs ABMXKEHHE (CKOJIBKEHHE, BSI3KOIUIACTUYECKOE



TE€YEHHE) MacC NOPOJ Ha CKJIOHE, MPOUCXOJAUIee 0€3 MOTEpPH KOHTAKTa MEKIY
CMEUIalouIeicss Maccod M MOACTWIAIOIIMM HEMOJIBHKHBIM MaccuBoM. Cienyer
BBIJICTISITH OIOJI3HU COBPEMEHHBIE U IPEBHHE (OTKPBITHIE, TOTPEOCHHBIE).

[Tonx oOBamaMM M OCHIIAMH TOHUMAETCS OOpyuieHHEe (ONMpPOKU]IBIBAHUE,
NajJieHue, KaueHHEe) Macc FOPHBIX MOPOJA Ha CKJIOHE (B BHJIE KPYMHBIX U MEJIKUX
IJIbI0 - 0OBaJIbL; MIEOHS U IPECBBI - OCHINN) B PE3YJIBTATE UX OTPHIBA OT KOPEHHOTO
MaccuBa.

4.1.2. K omnon3HeonacHbIM M 00BaJIO-, OCHINIEONACHBIM CJIEYET OTHOCUTH
CKJIOHBI, Ha KOTOPBIX IPOUCXOASAT WIM paHee HPOUCXOAWIN OIIOJI3HEBBIE U
00BaJIbHO-OCBHIITHBIE MTPOLIECCHI.

K mnoreHuuasbHO OMNOJ3HEOMACHBIM U O0BalO-, OCHIIEONACHBIM CIEIYET
OTHOCHUTBH CKJIOHBI, Ha KOTOPBIX BO3MOXHO Pa3BUTHE YKa3aHHBIX IIPOLIECCOB IPH
MPOTHO3UPYEMOM BO3AEHCTBUM MPUPOAHBIX U (HJIM) TEXHOTEHHBIX (PAKTOPOB.

4.1.3. Jlnd OLEHKH YCTOMYMBOCTU CKJIOHA WHXEHEPHO-T€0JI0THYECKUE
U3BICKaHUS CIEAyeT MNPOBOAWTH, KAaK MPaBUJIO, HAa BCEH IUIOMAAM OMAcHOTrO
(MOTEHLMABHO OMACHOI0) CKJIOHA W MPWIETalwllUX K €ro BepxXHell OpoBke H
MOJIONIBE 30H (O IpeanonaraéMod rpaHuibl YCTOWYMBOM YacTU CKJIOHA), a JUIs
OeperoBbIX CKIOHOB - C 00S3aTE€IbHBIM OXBATOM KX IOJBOJHBIX YacTeil, B TOM
YlClie B CIydasx, KOrJla TEPPUTOPUS MPOEKTUPYEMOro OOBbEKTa 3aHUMAET TOJIbKO
4acTh CKJIOHA.

['panunpl oOcnenyeMoil TEPpPUTOPUH HEOOXOIUMO OIpPENEsATh C Y4EeTOM
O’KUJAEMOI0 HETaTUBHOIO TEXHOT€HHOTO BO3JACHCTBUS (IPU XO34HCTBEHHOM
OCBOGHUHU IUIOIIAJKH HPOEKTHUPYEMOI'O CTPOMTENbCTBA U  IMpUIIErarouiei
TEPPUTOPHH) U PA3BUTHS OIOJI3HE- U 00BAIO0OPA3yIOMIMX MPOoIeccoB (OOKOBOM U
JOHHOM 3p0o3un, abpa3uu, BEIBETPUBAHUS U JIP.)

4.1.4. I1pu U3bICKaHUAX Ha OMOJI3HE- U 0OBAJIOOMACHBIX CKIIOHAX HEOOX0IUMO
YCTaHABIMBAaTh B COOTBETCTBUM C Tabd. 4.1 TUOBI W MOATHUIBI CKIOHOBBIX
MIPOLIECCOB 0 MEXaHU3My CMEUIEHUS NOpOJ, YCJIOBHS MX BO3HUKHOBEHHS H
XapakTep MPOsIBJICHUA, a TAKXKE BBIABIIATh B3aUMOCBS3b OMOJ3HEBBIX JAehopmanuil
Cc penbedoM, TEOJOTMYECKUM CTPOCHHMEM, BO3ACHCTBHEM MOA3EMHBIX BOJ,
re0JJOTMYECKUMH U HMHKEHEPHO-TEOJOTUYECKUMH MpoueccaMu (3po3us, adpasus,
BBIBETPUBAHUE, MOATOIUICHUE, OCYLIEHHWE U [Ip.), a TaKXKe C pe3ysbTaTaMu
XO03SIMCTBEHHOH A€ATEIbHOCTH (TOpE3Ka, MIPUrpy3Ka CKIIOHOB, U3MEHEHNE YPOBHS
NOJ3EMHBIX BOJ, YHHUYTOXEHUE JIPEBECHOW paCTUTEIbHOCTH, JWHAMUYECKHUE
Harpy3KH 4 T.IL.).

Tabawnia 4.1
THUIEl ONaCHBIX [TooTuneL XapakTeprucTMKa II0opon XapakrTep
CKJIOHOBEIX OCHOBHOT'O medopMmpye-— IIPOABJIEHMA
IpOLIECCOB MOTO TopmsoHTa (OOI')

(mo mMexaHU3-—
MYy CMeleHUs
nopon)




OnoJsizHM! VHcekBeHT- |TyIMHUCTEE (pexe BEH- OTpBEIB M CMelleHue
coeura HEle (Ccpe- BeTpeJible IOoJIyCKaJibHbele |OJIOKOB IOpOon IO
(cxoIbXEeHMI) 3anume ) Y CKaJIbHBEIE) IIOPOIH, BOTHYTOW KPUBOJIMU—
MAaCCHUBHBE WM CJIOMC— HEMHOM IIOBEPXHOCTU
Tele, C I[IOJIOTUM WIIN C OIHOBPEMEHHEIM UX
OOpaTHEIM IaleHMIO 3alpPOKUIOEIBaAHMEM
CKJIOHa 3aJjleraHMeM
crioes
KoucexkBen- |[llpocyion TJIIMHUCTEIX CMmemeHMe MaccuBa
THElE (COC— |IJIaCTMUYHBEIX I'PYHTOB B i OJIOKOB IIOPOXN
KaJlb3HBak—- |ToJse 6OoJjiee MNPOUHBIX 10 NIOBEPXHOCTAM
mye) TPYHTOB M INOBEPXHOCTU |ocrnablieHus
ocJyabJjieHnsa, HAKJIOHEH-—
HEIE B CTOPOHY IaIeHUd
CKJIOHA
OnoJsizHn - I'muuucTEE, NOpenMy- BrimaBivBaHMEe TPYyH-—

BEIOABJIMBaAHNMA

IeCTBEHHO IIJIaCTMYHEIE

Ta M3-II0IO I[NOIOOIIBEL
NPrOPOBOYHOT'O
yCTylla CKJIOHa u
€ro CMelleHMEe COB-—
MECTHO C paHee
o6pasz3oBaBUMMUCS

Ha CKJIOHE OIIOJI3HEe-—
BEIMM HAaKOIJIEHMAMM

OnoJsizHM! OnoJyizHM- I'muuuCcTEIE, MaJIOYyIJIOT- |Ba3komnjiacTudeckoe
BSABKOIJIaC— IIOTOKM HEeHHble M CJaboImUTudM- |TeuyeHMme MacCChl
THUEeCKUE CIJIBIBEL LUMPOBaHHLBE, IJaCTUd-— TPpyHTa: O JIOXOU-—
(OIIJIBIBMHEI) HEIE HaM — OIIOJI3HU—
IIOTOKM, BETAHYTOMN
10 OCHM OIlOJI3aHUA
bopMEl B IJIaHE; Ha
YBJIQXHEHHEBEIX KPYTEX
yCTyllax — CILJIBIBEL;
B IpenejlaxX =SOHH
CEe30HHOT'O IpOoMep-—
3aHMA IPU OTTauBa-—
HUM — OILJIBIBMHEL
OnoJsisHu Cybddozmon—- |BomoHacCHIeHHEIE OTPBIB OIOJIBHEBOT'O
TUIPOOMHA HEIE IecyaHbele U ITJIMHMUCTHIE TeJsla MM obpylleHue
MUYECKOTO TunponuHa-— |meieBaTHE I'PYHTH cyb®boB3MOHHOV HUIIM
paspyleHus MUUECKOT'O C NOCJeny VM
BHIIIOPA pacTekaHMEM CMeC-—
TUBIIEVCSA BOIOOHACHI—
IMEeHHOM MaCChI
OnoJsisHM! Hemicericmo- |Crna®oynjioTHEHHEE PazxmxeHre nopu
BHe3allHOT'O T'eHHOTI'O TJIMHVICTBIE U IIeCUaHBIE IOVHaAMMYe CKOM
Pas3XMKeHUA PasXkXmxeHMsa |BOOOHACEHIIEHHEE BOBIOEMCTBUMU (Tex-—
CeMicMOTeH— |TPYHTH, [IOINBEPXEHHBIE HOT'@HHOM CcOoTpsce-—
HOTO OBICTPOMY pasylpouHe-— HUM WM CceycMudec-—
PasxmxeHmda HMIO TPV OMHaAMUMYECKUX KX TOHT{KaX) IZ8

BO3IEMCTBUAX

OEICTPOE BA3KOE
TeUeHMe pPa3XMXeH-—
HOT'O TPYyHTAa IO
YKJIOHY penbeoda




Ob6BaJjiel - CkaJibHBEIE, IIOJIYCKaJb— OTPHIB OT KPYTHX

BEIBAJIEL HEIE U TJIMHMUCTEHE YCTYIIOB (OTKOCOB)
TBepIble TPelMHOBATHE KPYIHEX OJIOKOB
IIOPOIEL (obBajel) wuIm

OTIEJIbHEIX TJIEIO
TpyHTa (BBEIBAJIBI) C
nocyenymnimyuM OBICT—
PEIM CMelleHMEM
(cBODOOHEIM MameHU-—
eM MM KadeHMeM)

OcrInm - CkaJibHEIE U NOJIyCckaJib— |OTpPBEIB OT OOHaXeH-—
HBle BEIBETpPEJIEE, HOM IOBEPXHOCTHU
IIeCUYaHEEe U TBepIble ycTyna (oTkoca) u
TJIMHMCTHEE [TOPOIEL CKaTBEIBaAHME K €TI0

OCHOBAHUMI MEJIKMX
OOJIOMKOB I[1OPOIEL

[Tpumeuanne. Bo3MOXHBI NPOMEKYTOYHBIE THIBI OMACHBIX CKIIOHOBBIX
IPOLIECCOB, a TAKXKE HAJIM4YUE CIIOKHOTO (KOMOMHHPOBAHHOIO) MEXaHW3Ma UX
MIPOSIBJICHHUSI.

[Tpy M3BICKAaHMSIX HA MOTEHLMAIBHO OMOJ3HEBBIX CKIOHAX THIBI ONOJI3HEN
CJIelyeT yCTaHABJIMBATh 10 aHAJIOTUU (110 MH)XEHEPHO-T€O0JIOTHYECKUM YCIOBHSM),
C YYETOM MPOTHO3UPYEMBIX BO3IEUCTBUI (IIPUPOIHBIX U TEXHOTEHHBIX).

4.1.5. Brimonxenue VH)XEHEPHO-T€O1E3UUYECKUX u VHXEHEPHO-
TUIPOMETEOPOJIOTMYECKUX padOT MPH BBINOJHEHUM KOMIUIEKCHBIX HMHKEHEPHBIX
M3bICKAHUM JUIsI CTPOUTEIBCTBA B palOHAX pPacIpOCTPAHEHUS CKIOHOBBIX
npoueccoB cieayet ocymectBisTh cornacHo CII 11-103-97 u CIT 11-104-97.

4.2. CocTaB MHXEHEPHO-TEOJIOTUUECKUX U3BICKAaHUM.
JlonoJIHUTENIbHBIE TEXHHYECKHE TPEOOBAHUS

4.2.1. IlporpaMMa HWH)XEHEPHO-T€OJIOTUYECKUX H3bICKAHUW B paloHax
pa3BUTHSA CKJIOHOBBIX MPOLIECCOB JIOJDKHA COJEpkKaTh JOMOJHUTEIBHO K
tpedoBanusim CII 11-105-97 (wacts I):

npeABapuTEIbHbIE TPEACTaBICHUs (WK padouyl0 TUMOTE3y) 00 MHKEHEPHO-
re0JIOTMYECKUX YCIOBUSIX CKJIOHA, €ro TIe0JOrMYeCKOM BO3pacTe, T'€HE3Huce H
ucropuu  GOpPMUPOBAHUS, MPUYMHAX BO3HUKHOBEHHUS OMNACHBIX CKJIOHOBBIX
MIPOIIECCOB, UX TUIAX, MOJATUIAX, MACIITAOHOCTH U CTAAUSIX PA3BUTHS;

CBEJICHUSI 00 W3BECTHBIX B HCCIICyEeMOM pailOHE MPOSBICHUSX CKJIOHOBBIX
IPOLIECCOB M CBSI3aHHBIX C HUMHU JeQOopMallUsiX COOPYXKEHUH, MOBPEKIACHUSIX
WHKEHEPHBIX KOMMYHUKAIIUM, HAPYIIEHUSIX (IIepepbIiBax) B pab0Te TPAHCIIOPTHHIX
ceTel;

CBEJICHHS O paHee BBINOJIHEHHBIX MEPONPUITUSIX WHKEHEPHOW 3allUThI
CKJIOHA U COCTOSTHUU MUMEIOIIUXCA 3alIUTHBIX COOPYKEHUI.

[Iporpamma W3BICKaHWI TMOJUICKUT YTOYHEHHUIO B TIpolecce padboT, B TOM
YUCJ€ IMOCJE PEKOTHOCIUPOBOYHOTO OOCIENOBaHUSI M B Cllydyae HM3MEHECHUS
paboueii runoTes3sl 00 yCIOBUSX 00pa30BaHUs OMOI3HEH U 0OBAJIOB.



CoctaB U 00bE€MbI U3BICKATENIbCKUX PAOOT CIeAyeT ONpEeAeATh B IporpaMme
U3bICKaHUN C y4yeToM ctaauu (¢has3bl) pa3BUTHS U MacCIITAOHOCTHU TPOSIBICHUS
CKJIOHOBOIro Ipouecca (B cooTBercTBUM ¢ Tabiuuamu 4.2 u 4.3) ¢ Lelbro
YCTaHOBJICHUSI:

xapaktepa aeQopmarfii MOBEPXHOCTH 3EMJIHM, HHXKEHEPHO-TEOIOTUYECKUX
TUTIOB CKJIOHOBBIX MPOIIECCOB, PA3BUTHIX B palioHE, BpeMeHH (BO3pacTa) U MpUIUH
UX BO3HUKHOBEHHUs, cTaauu ((as3pl) pa3Butus, xapakrepa aedopmaiuii B
UMEIOIINXCS Ha CKIOHE 3JaHUSIX M COOPYXCHHUSAX, COCTOSHHS COOPYXCHHM
WHYXEHEPHOH 3aIUThl U 3QPEKTUBHOCTH UX PAOOTHI;

IPUYPOYEHHOCTH CKJIOHOBBIX INPOILIECCOB K OMNPEIECIEHHBIM I'€0J0IMUYECKUM
00pa30BaHMSIM, TEKTOHUYECKUM CTPYKTYpaM U reoMop(OIOrHueCKUM 3IEMEHTaM;

BIMSIHUSL TUIPOTE€OJOTMYECKUX, THIPOJIOTHYECKUX U METEOpPOJIOTHYECKUX
YCIIOBUH Ha BO3HUKHOBEHHE CKIIOHOBBIX MTPOLIECCOB;

BIIMSIHUS penbeda, KpyTU3HBI U SKCIIO3HUIIMU CKJIOHA Ha TIPOSBICHHS OMOJI3HEN
1 00BaJIOB;

POJIN XO3UCTBEHHOW JESTEFHOCTH B aKTUBHU3AIH CKIIOHOBBIX MPOIIECCOB;

HIAYUS JIPYTUX BHUJOB COBPEMEHHBIX OK30T€HHBIX TI'€OJOTHYECKHX
MPOIECCOB (BBIBETPUBAHUE, dPO3Usi, adpa3us M T.I.) U ONPEICICHUS CTETICHU HUX
BIUSHUS Ha YCTOWYMBOCTH CKJIOHOB M, B YAacCTHOCTH, Ha BO3HHKHOBEHHE W
pa3BUTHE HA HUX OIOJI3HEH, OCHITICH 1 00BAJIOB pa3HBIX THUIIOB.

Taomuna 4.2
Cranum XapakKTepHble NPU3HAKU Banaumu MeTonsl MCCJenoBaHMA
(dazmr) crazun (das) MCCJIenOBaHUA
CKJIOHOBO— |ONOJI3HEBOTO Ipolecca
To
npouecca
[TooroTo- [IOBEIIEHME HANPSXeHMM |YcTaHoBJieHMe |[COOP OaHHEIX IO
BUTEJILHEM |IPM 5PO3MOHHOM BO3MOXHOCTMU oOBeKTaM—aHaJjoraM.
nepmnon (abpa3MOHHOM) MM IPOSBJIEHMUA VI3aMepeHMe HaNpsaXeHUN
TEXHOT'€HHOM BO3IOeM— OIIOJIZHEBOT'O B MaccCubBe M IIOPOBOITO
CTBMUM Ha CKJIOH. npouecca, naBJjieHua. Onpenese-
YBeJIMdYeHre BJIaXHOC— bakTOpPOB ero |HMe CBOMCTB I'PYHTOB.
T, BBIBETPUBAHME. AKTUBU3ALUN HabmnoneHusa 3a
YMeHblIeHMe IIPOYHOCTU YPOBHEM I[OI3EMHBIX
TpyHTa Bon (YIIB) m Hanopa-
M. PacueTHbBle MeTOIEBL
HauanpHem |OOpas3oBaHMe TpeUMH OnpenesieHue VIsMepeHre TpeluH.
nepmon pacTtaxeHusa. OKOHTY- mMacmTabos CrauroHapHeEe
nposasJje— pUBaHME TpelyrHaMu HadMHaWero- |reome3mMduecKue
HUA Tejla omnoJi3HA. Hauasio |ca npouecca, |HabsonmeHuA 3a
OCenmaHMud [IOBEPXHOCTU |ONepaTMUBHBIM penepaMmu (IOBEPXHOC—
c obpasoBaHMUEM IIPOTHO3 THBEIMM M TJTYOMHHEIMMU) ,
3allalMHbl, I[IOABJIEHUE BpeMeHM YIIB. PacueTHHE
BaJjla BEHIIMPAHUA B OCHOBHOT'O MeTO OBl
OCHOBAaHMM CKJIOHA CMeIleHM A




OcHOBHOE

OTuJjieHeHMEe OIIOJI3HEe—

OnepaTUBHEM

OnpeﬂeneHMe VISMEeHe—

CIJIaXMBaHMEe TUIIMUHO—
TO ONOJIBHEBOTO
penbeoda

CMelle H1e BEIX Te&JI M OCHOBHOE IIPOTHO3 HUM @OpMH IIOBEPXHOC—
OIIOJI3HA X CMelleHre (Io OaJibHeMmero TV CKJIOHa, BEKTOPOB
BeJIM4uMHe) . Perpec- CMelleHNA M CKOPOCTEMN CMele-—
CUBHOE WMJIM NpoTrpec-— HMA, MOULHOCTM OIIOJI3—
CMBHOE pasBUTHUE. HA IO TJIyOMHHBIM
[lposaBJIEHME PAa3JIMUHBIX penepamM, TpPeUMHHAaA
bopM M ckopoCTeEN OIIOJI3HEBAA CBEMKA.
OBMXEHMA dacTen PacueTHEE MeTOIH
OIIOJI3HEBHEIX TeJl
BpemenHasa |HemsMeHHOCTb QOPMEL OueHka CraumoHapHBle HabJIo-
cTabunm- CkJIoOHa. OTcyTcTBUE BO3MOXHOCTMA IOeHMsA 3a pernepaMm u
3alUMg [IOABJIEHMA CBEXUX IIOBTOPHOM YIIB, Hamopamu,
TPEelVH PacCTHAXeHNMAd. AKTUBM3alUUN nepmoaondyeckKue
[losaBJIeHMe pPaCTUTEJIb— |OpolLecca U obcrenoBaHusa C
HOCTM U €€ HOpMaJlb-— OaJibHeNero BEIIIOJIHEHMEM OTIEJIb—
HOe pa3BUTHE CMelleHNA HEIX BMIOOB padboT B
mejidxX KOHTPOJIA
cTabunm3aumum CKJIOHA
[loBTOpPHEIE |ONOJI3HM IIOCJEenyKn-— OnpenesieHue OnpenesieHVe M3MEeHe-—
CMelleH A OIMX TeHepaluum. CTeleHu HUM QOPMEI TOBEPXHOC—
XapaKTepHEE IIpU3-— OIIOJI3HEONAaC— |TM CKJIOHa M OTHOeJIb—
Haky, OpuUcylme HOCTU U HEIX eT'0 4YacTen,
NpensloymuyM CTaOuaM aKTMBHOCTU HaOJIIIeHNA 3a
CMEUIeHUM B CMelleHUAMM M 0oOpaszo-
OTHeJIbHEIX BaHueM OJIOKOB IO
YJacTax TJIyOMHHBEIM perepam,
CKJIOHAa TPeWMHHasa OIOJI3HEeBasd
CBEMKA
Hnnress— 3apacTaHue CKJIOHAa KouTpose [lepuoonueckue
Hada cTa- IOPEeBECHOM pacTUTeJb— |cocToaHMA obcllenoBaHmMA
Ounmsauusa |HOCThBIO. [locTeneHHOe CKJIOHAa

Tabmuna 4.3

MacmTaBbHOCTb CKJIOHOBEIX IpoleccoB |OBweMbl OmnoJsizHeyM M oOBajios, M3
Hebosrmasa Teicaum

CpenHsas IecaTKM TEICAY

Bosnbmasa CoTHM THICAY

OueHb OoJibllas

MMJIJIMOHEL

Upe3BbUaMHO OO0Jbllas

IJecaTky MUJIJIMOHOB U 6OoJiee

[Ipu 3TOM COCTaB M METOBI UCCIECAOBAHUI HA MOTCHIMAIBHO OMOJI3HEBOU U
Ha OIIOJ3HEBOW TEppUTOpHUsIX B (a3e BPEMEHHOW CTAOWIHM3AIUU  CIIEIYET
MIPUHUMATH B OOJIBIIIMHCTBE CIy4YaeB OJMHAKOBBIMH.
4.2.2. Coop u 00paboTKa MaTepuaIoB U3bICKAHUM U UCCIIEIOBAHUIN MPOILIBIX
WHXXEHEPHO-T€OJIOTUUECKUX U
HCCIeTyeMON U MPUIIETAIONICH TEPPUTOPUN CIIEAYET NPOBOJUTH B COOTBETCTBUU C

00

JCT

TrHAPOrceOJIOrn4eCKux

YCIOBHSAX



m 4.2.1.

Cnengyer Takke MPOW3BOAUTH COOpP M aHAIW3 a’pPOKOCMOMATEPUATIOB U
MaTepUaJIOB TOMOTPAPUIECKUX CHEMOK pa3HbIX JeT (W1 XapaKTePUCTUKHU
U3MEHEHU penbeda OmoJI3HEBOM M OOBaJbHOM 30HBI 3a MNPEIUIECTBYIOUIUI
M3bICKAHUSIM TEPUOJ] BPEMEHHM) U PE3yJIbTaTOB CTALMOHAPHBIX HAOMIOACHUH 3a
CKJIOHOBBIMH ITPOLIECCAMH.

B pesynbrare aHaimza u oOpabOTKU COOpAHHBIX MATEPUATIOB W JaHHBIX
PEKOMEHIyeTCsl OIpEAeNATh KOJWYECTBEHHbIE TMOKa3aTelu CTEeNeHU pa3BUTHUS
CKJIOHOBBIX  MPOILIECCOB Ha  HccienyeMoil  Tepputopun  (K03PIUIHUEHTHI
MOPaXXEHHOCTH, AKTUBHOCTHM Pa3BUTUA U Jp.) U COCTaBJIATh  KapThI
pacnpocTpaHEHUs ATUX MPOIIECCOB, a TAKXKE pa3padaThiBaTh pabOUyI0 TUIOTE3Y 00
yCIOBUSIX (DOPMHUPOBAHMS OMOJI3HE- U OOBAJIOOMACHBIX CKJIOHOB, MPUYMHAX
BO3HUKHOBEHUS CKJIOHOBBIX MTPOIIECCOB U UX TUIAX.

4.2.3. JlemmdpupoBanue a’po- M KOCMOMATEPHAIOB, TIOJYyYCHHBIX B
pe3ynibTaTe pa3HOBPEMEHHBIX ChbEMOK, CIEAYET MPOU3BOAUTD JJIsl yCTAHOBIICHHUS:

HaJu4usi U PacrpoCTPAHEHUsI CKIOHOBBIX MPOIIECCOB, UX TPAHUILIbI; THUIIOB,
BHUJI0B, (DOPMBI U MAaCIITAOHOCTH MPOSIBIICHUS; TPUYPOUCHHOCTH K OMpPEACICHHBIM
dhopmam penbeda 1 reoMophOTOTUYECKUM AJIEMEHTaM;

NpuOJMKEHHOM  OIEHKHM  BO3pacTa  CKIOHOBBIX  Jedopmanmii (1o
reoMop¢oJIOrHYeCKUM U T€000TaHUYECKUM MpU3HAKAM);

ctaauu ((pa3bl) pa3BUTHUS CKIIOHOBBIX MPOIECCOB;

(bakTOpOB BO3/CHCTBHUS HAa CKIIOHOBBIE MPOIIECCHI;

WHTEHCUBHOCTH U XapaKTepa TEXHOTCHHOM HArpy3Ku;

Hamuuusg jaegopManuii  TMOBEPXHOCTH 3€MJIM, OTHAEIbHBIX 3JaHUN U
COOPYKECHU;

pa3BUTHsI CKIIOHOBBIX 3PO3MOHHBIX M a0Pa3uOHHBIX MPOIIECCOB BO BPEMEHH U
B [IPOCTPAHCTBE Ha OCHOBE COIMOCTABJIEHUSI CHUMKOB M KapT Pa3HbIX JIET ChEMKH.

[Tpyn nemmppupoBaHUN a3pOKOCMOMATEPUATIOB HEOOXOJUMO IMPOU3BOIUTH
MOMCK TUIUYHBIX MPOSIBICHUIN CKIIOHOBBIX MPOIECCOB (aHAJIOIOB) B MCCIIEyEMOM
paiioHe, B TOM YHCJIE C YYETOM XO3SMCTBEHHOTO OCBOEHHUSI TEPPUTOPUU U CTAIUU
(da3wl) pa3BUTHS OMOI3HEH.

[IpaBUIBLHOCTH TPOU3BEIAECHHOTO BHIOOpPA aHAJIOTOB HEOOXOJUMO YTOYHSITH
IPU MOCJIEAYIOMUX MapIIPYTHBIX HAOTIOICHUSX.

4.2.4. MapuipyTHble HaAONIOJCHHUS B IMPOIECCE PEKOTHOCIUPOBOYHOTO
oOcJieIOBaHMs U OTOJI3HEBOM CHEMKH CIIEYET MPOBOJIUTH HA TEPPUTOPUU BCETO
UCCIJIETyEMOr0 OIOJI3HE- U 00BaJOONACHOTO CKJIOHA (CKJIOHOB) M IPUJIETAIOLIUX
30H. [Ipu HeoOXoaMMOCTH 3T HAOIIOICHUS TPOBOATCS 3a MPeIeiaMu IUIOIIAIKH
(TI0JI0CHI TpacChl) MPOEKTUPYEMOTO CTpouTeabcTBa (1. 4.1.3).

B 3agauy MapuipyTHbeix HabmoaeHui nonoiaHutensHo K m. 5.5 CIT 11-105-97
(dacts I) BXOUT:

OMHMCAaHUE U OLEHKA COCTOSIHUS MOBEPXHOCTH CKJIOHA M €ro XapaKTEepHBIX
0COOEHHOCTEH Ha OTAENBbHBIX OMOJI3HEBBIX, OCBHIITHBIX U 00BAJIbHBIX YUaCTKAX;

BBISIBJICHUE BHU3YAJIbHBIX IMPOSBICHUN OMOJI3HEBBIX, OCHIITHBIX W OOBAJBHBIX
IPOLIECCOB HA TOBEPXHOCTH CKJIOHA,

BBISIBJICHUE TMPOSIBICHUN CBEXEH 3PO3MOHHOM WM aOpa3vOHHOM MOICEYKH



CKJIOHOB;

YCTaHOBJICHHE MPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEN OTOJI3HEBBIX
nebopManuii Ha CKJIOHE (TPAaHUII YYACTKOB AKTUBHBIX OIIOJ3HEH, OMOJ3HEH
BTOPOI'O MOPSIAKA U JIp.);

YCTAHOBJICHHE XapaKTepa XO3SUCTBEHHOIO UCIIOIb30BaHUSI TEPPUTOPHUU,
TEXHOT€HHBIX BO3JEHCTBHI, MpeoOpazoBaHuil penbeda, MOYB U PaCTUTEIHLHOCTH;

o0clieIoBaHNEe UMEIOITUXCS AeopManvii 31aHUil U COOPYKEHHUM M OIleHKa
cocTostHUS U 3(PPEKTUBHOCTH COOPYKEHUN MHKEHEPHOM 3allIUTHI;

MOWCKM aHAJIOrOB OMOJ3HEW M O0OBaJOB Ha MPHUJIETAIONIEH TEPPUTOPUU C
BBISIBIICHEM WX MPUYHH.

[Ipu oOcnenoBaHuM OMON3HEH CIEAyeT yCTaHaBIMBATH pPa3MEphbl OIOI3HSA,
aMIUTUTYAY OTOJI3HEBOT'O CMEILIEHUS, BUIbl OMOJI3HEBBIX TPEIIMH HA TTOBEPXHOCTH
CKJIOHa, B cooTBercTBUU ¢ Ilpunoxenuem b (mpu onucaHuu OmNON3HEH) U
[TpunoxxenueM B (pu onucaHuy OMOJI3HEBBIX TPEIIHH).

[Ipu oOcnemoBaHMM COCTOSTHUSI CKAJIBHBIX CKJIOHOB (OTKOCOB) CJEAyeT
yCTaHaBIMBaTh  cieaywmme  Mmopdojoruueckue U MopdomeTpuueckue
XapaKTePUCTUKHU:

BBICOTA, KPyTU3HA, JOpMa MOBEPXHOCTU CKJIOHA;

pacuJIeHEHHOCTh MAacCHBa IOPOJ Ha OTAElbHBIE OJIOKM, HaU4YWE CIE0B
MPOIILJIBIX BBIBAJIOB B BUJIC OTJCIBHBIX IJIBIO U UX CKOILJICHUH;

XapaKTep U OPUEHTALINsSI IOBEPXHOCTEN OTWICHEHUS 00BaJIOB;

HaJU4YUE U TUIIBl OCBINEHN, XapaKTEp M Yrojd HaKJIOHA MOBEPXHOCTH OCBIIH,
COCTaB M pa3Mepbl 00JIOMOYHOTO MaTepuana;

MOJI0’KEHHUE B IIJIAHE MOJIOIBBI CKAJIBHOTO CKJIOHA (0TKOCA);

CTEIEHb BBIBETPEJIOCTHU MOPOJI CKIOHA (OTKOCA), XapakTep TPEIIMHOBATOCTH
MOPOJI, CPE/IHEE KOJWYECTBO TPEIIMH HAa OJWH IOTOHHBIM METp, MIMPUHA U
ryOMHa HUX PacKpbITUSA, HAJUYME, COCTAB M COCTOSIHUE 3aMOJHUTENS TPEUIUH,
HaIpaBJICHUE U YTOJI MaJCHUS] TPEIIHH;

MHTEHCUBHOCTh 00OBaJioOOpa30BaHUSI M OCHINAHUSA, OOBEMBbI OMOJ3HEBBIX
OCBIITHBIX U 0OBAJBHBIX TEJI;

COCTOSIHUE TTOBEPXHOCTH 00JIOMKOB;

HaJu4ue JPEBECHON U KYCTAPHUKOBOW PAaCTUTEIBLHOCTH.

Cxema onucanusi 00BajioB U ockbinielt nmpuBeaeHa B [Ipunoxennn I

[Ipn wmapuipyTHBIX HaOMIONEHUSX CJEAyeT BBISBIATH BCE W3MEHEHHS B
NIPOSIBIICHUU OTIOJI3HEH, OCBITIEH U 00BaJIOB, TIPOUCHIEAIINE 32 TIEPUOJT CO BPEMEHHU
MIPOBEJCHHUS MPEAIIECTBYOIIUX U3bICKAaHU.

B mpomecce mapmipyTHBIX HAONMIOJEHUN CleAyeT HamedaTh MecTa
pa3MEIIeHUs TOPHBIX BBIPAOOTOK, IMMYHKTHI (CTBOPHI) MPOBEICHUS JAPYTUX BUJIOB
paboT, B TOM 4YHCIEe TeOPU3NYECKUX HCCICAOBAHMA ¥  CTAIlMOHAPHBIX
HaOII0/ICHUM.

4.2.5. TIpoxoaKy rOpHBIX BBIPAOOTOK CJIEAYET OCYILIECTBIISITh B COOTBETCTBUU
¢ CII 11-105-97 (uacts ).

Bri6op Buaa, criocoO0B, KOHCTPYKIIMM U TEXHOJOTUM MPOXOJAKH OYpOBBIX
CKBQXUH CJIelyeT YCTaHaBJIMBaTh, HMCXOJs M3 HEOOXOAUMOCTH OOECIeUeHUS
MAaKCUMaJIbHOTO BBIXOJJa KEpHAa, a TaKXE€ C YYETOM BBIIIOJIHEHUA IIpU



HEOOXOJUMOCTH, B TE€X K€ CKBaXMHAX, TIIOJIEBBIX OMNBITHBIX paboT W
reo(pU3NIECKUX UCCIICIOBAHMM.

[Ipn npoxojke CKBaXXWH PEKOMEHAYETCS MPUMEHSATh KOJIOHKOBBIA CIOCOO
OypeHusi B KOPEHHBIX CKaJbHBIX MOpPOAaxX C MPOMBIBKOW BOJOW, @ B INIMHHUCTBIX
IpyHTax - "BCyxyr' yKOpoueHHbIMH pericamMu 10 0,5 M MM yJapHO-KaHaTHBIN
croco0 OypeHust KOJIbIIEBBIM 3a00€M.

[Ipn onucanuu KepHa oco00e BHUMAHME CIEAYET YAENATh XapaKTEPUCTHKE
CJIOMCTOCTH M HAKJIOHY IPOCJIOEB M JIMH3, BBISBICHHUIO 30H APOOJICHUS U CMSITHS,
ocnabJeHHBIX 30H, IMOBEPXHOCTEH (3epkan) ckoapxkeHus. Ilpu oOHapyx eHUH
3epKaJl CKOJIBKEHHSI PEKOMEHYETCS yCTAHABIMBATh UX YaCTOTY, OPUEHTUPOBKY U
yToJI HAaKJIOHA, HAJIMYME U OPUEHTUPOBKY Ha HUX OOpPO3[, IITPUXOBKU U T.I. J{is
BbIJIEJICHUS] OCJA0JIEHHBIX 30H PEKOMEHAYETCS MCIIO0Ib30BaTh IMOBEPXHOCTHOE
NEHETPAMOHHOE ONpOOOBaHUE KEpPHA TPYHTOB MHKPOINEHETPOMETPOM WIIU
APYTUMHU TIOJIOOHBIMH YCTPOHCTBaAMH.

Jlns 6oree AOCTOBEPHOTO BBISIBICHHUS YKa3aHHBIX XapaKTEPUCTUK OypeHue
CKBOXHMH CIIEyeT JOMOJHATh MPOXOAKON myphoB H (WIKM) OyAOK, B OCOOBIX
ciyyasx (Ipd MPOEKTUPOBAHUM YHHUKAIbHBIX M  CJIOXKHBIX OOBEKTOB H
crenuaibHOM OOOCHOBAaHMU B MPOrpaMME M3BICKAHMI) - MPOXOAKOW IITOJIEH.
Mypdsl cnegyer Takke pa3Meliarb Ha TPYAHOJOCTYIHBIX KPYTHIX YydacTKax
CKJIOHOB.

Pa3menienue u KOJIMYECTBO FOPHBIX BBIPAOOTOK Ha UCCIIEAYEMOIN TEPPUTOPUU
CllelyeT yCTaHaBIMBaTh B  3aBUCUMOCTHM OT  CIOXHOCTH  HMH)XXCHEPHO-
reoJIOTMYECKUX YCIOBHH, TWMa W MacuTada pa3BUTHUS CKIOHOBBIX IPOLIECCOB,
CTENIEHU U3y4YEHHOCTH ITUX YCJIOBHI, 3Tama (CTaun) MIPOCKTUPOBAHHUSL.

JUig mony4deHusl OMOPHBIX pa3pe30B IMEPBOOUYEPEAHBIE TOPHBbIE BBHIPAOOTKHU
PEKOMEHIYyeTCsl pa3Melarb [0 CTBOpaM, IMEPECEKAoIUM  HCCIEAYEMYIO
TEPPUTOPHUIO B HanboJiee XapaKTePHBIX MeCTax (OMOJ3HEBBIEC JIENMPECCHUU, OCEBBIC
MOJIOCHI KPYIIHBIX OIOJI3HEH, MEXOIOJI3HEBbIE TpeOHU, Haubosee KpYNHbIE U
TUIIWYHBIE 17151 pailoHa apyrue popMel penbeda). B npenenax cTBOpoB BbIPaOOTKH
ClelyeT pacrnojararb C 4acTOTOH, oOecrneyuBarolleldl MOCTPOCHHE HH)KEHEPHO-
re0JIOTUYECKUX Pa3pe30B C JIETAIbHOCTbIO, COOTBETCTBYIOIIEH MacuTady
MHKEHEPHO-T€0JIOTUYECKONM ChEMKHU (KapThl) M  TO3BOJISIONICH BBITOJIHHUTD
pacdeTsl yCTOWYUBOCTH CKIIOHOB.

Ha ononsHeBOM CKIIOHE OCHOBHYIO YacTh T'OPHBIX BBIPAOOTOK HEOOXOIMMO
pacroziaraTh 1O IPOJOJIbHBIM CTBOPaM, MEPECEKAIOIIUM CKIOH OT €ro OpOBKU 10
IIOJIOUIBBI, 110 JIMHUM MaKCHMAJIBHOIO YKJIOHA IOBEPXHOCTH CKIIOHA, OCTaJbHBIE
BBIPA0OTKH - 10 CTBOpaM, MEPECEKAIOIIMM OMOJI3HEBOE TEJO0 U Ha MPHJIETAOIINX
y4acTKax CKJIOHA, HE3aTPOHYTHIX OIOJI3HSMH, B TOM YHMCIIE Ha MEKOIOJI3HEBBIX
rpeoHsix. Ilpm Oonpmmx pasmepax OINOJ3HEH 4YacTb CTBOPOB — CIEIYET
OPUEHTHUPOBATh NOMEPEK CKIOHA - B TOJIOBHOM, CPENHEHM M SI3BIKOBOM YacCTAX
onon3Hda. [lpu uccnenoBaHuu 0OBaJOB M OIOJI3HEH, BO3HUKAIOIIMX Ha OOpTax
(6eperax) BOAOEMOB, CTBOPHI JOJKHBI OBITH IIPOJIOJKEHBI HA aKBATOPHIO.

YacTb TOpHBIX BBIPAOOTOK CIIEAyeT MPOXOAUTh HA BCIO MOLIHOCTb
OTIOJI3HEBOIO TeJla C 3ariy0JIeHUeM HUXKE JI0Ka OIMOJI3HS B HECMEILEHHBIE TOPOIbI
HE MEHEE YeM Ha 3 - 5 M C LIEJIBI0 U3YYEHHSI MX COCTaBa U COCTOSTHUS.



OTtnenbHble (OTMOPHBIE) TOPHBIE BHIPAOOTKU MO OCH OIOJI3HS PEKOMEHIYETCS
MPOXOJNUTHh HIDKE JIOKAa OMOJI3HS A0 TIIYOMHBI XapaKTEPHOTO MAapKUPYIOIIETO
TOPU30HTA B KOPEHHBIX MOPOJaX JJisl IPOBEPKU UX HECMEIIEHHOCTH, BBISIBICHUS U
M3YUYCHHUS PA3IUYHBIX 30H B MpOo(uie BEIBETPUBAHUS U T.I1.

JIMKBUIALIMOHHBIA TaMNOHaX (TJIMHOM WJIM LEMEHTHBIM pPAcCTBOPOM) 10
OKOHYaHUU TMPOXOJKH CKBAXUH W 3aBEPIICHUU B HHUX TMPETyCMOTPEHHBIX pabOT
CJIelyeT OCYUIECTBJISITh C MOMHTEPBAIBHOM M30JIALIMEH BCKPBITBIX BOJOHOCHBIX
TOPU30HTOB U CO3/IaHMEM MPUYCTHEBOTO TJIMHUCTOTO WM LIEMEHTHOTO 3aMKa JUIs
IPEAOTBPALLIECHUS TONAJaHUs BOJI IOBEPXHOCTHOTO CTOKA.

4.2.6. I'eopusnueckrie Uccae0BaHus CIeAyET OCYUIECTBIATh C IIEJIbIO:

onpeneneHus: GaKTUUECKUX W MOTEHIIMAIBHO BO3MOXKHBIX 30H OIOJI3HEBOTO
CMEIIeHUS, KOTOPhIE MOTYT OBITh MPUYPOUYEHBI, B YACTHOCTH, K TPYHTaM MATKO- U
TEKYUYeIUITACTUYHOW KOHCUCTEHUHUH (KOMIUIEKCOM METOJIOB 3JIEKTPOPAa3BEAKU IO
cxeme BO3 u anexTponpodmimpoBanus, a TaKKe CEHCMOPA3BEIKN);

BBIJICJICHUST  30H  pa3HOM  CTENMEHU  BBIBETPEIIOCTH,  MOpUOOPTOBOI
TPEIIMHOBATOCTU U PA3yIIOTHEHUS;

ONpeeNeHUs] MOLIHOCTH OMNOJI3HEBBIX MAcC IPYHTOB, OCHIIIEH M OOBaJIbHBIX
OTJIOKCHHUM;

U3YYEHUS BIIAKHOCTU TPYHTOB MO TIyOMHE UM BO BPEMEHH, OCOOEHHO IpHU
U3YYEHUH  BSI3KOIUIACTUYECKUX  OMOJI3HEM (MeTolaMM  TEIUIONpPOBOJIHOCTH,
IUAJIEKTPUYECKOW MPOHUIIAEMOCTH, DJIEKTPOCONPOTUBIEHUNA W HEUTPOHHOTO
KapoTaxa);

ompeJieieHUs] TPaHuI] OOBOJIHEHHBIX 30H B IPYHTOBOM MACCHBE, U3MEHEHUMN
CBOWCTB TpPYHTOB  BOJHM3M  30HBI  CMeIIeHHS  (METOJAaMH  KapoTaxka,
PE3UCTUBUMETPUH, 3aPSIKEHHOTO TEJIa, MUKPOCEHCMUYECKUMH METOJIaMM );

W3Yy4YCHUS] JTUHAMHUKN OTIOJI3HEBBIX CMENICHHN (TpaBUpa3BeaKa, HAOIIOACHUS
3a MHE30DJICKTPUUECKUMH JTaTYMKaMH, TTOMEIICHHBIMH B TEJIe OTOJ3HS BOJM3U
MOBEPXHOCTU CKOJIBXKEHUSI, METOJl AaKyCTHYECKOW HMHUCCUU M PEKUMHBIE
HaOJIOACHUS METOJIOM JIBYX COCTABJISIFOLINX );

OnpeaeeH!s] U3MEHEHHM HANpsSyKEHHOTO COCTOSHHSI CKJIOHA (AJIEKTPO- M
cericMopasBeka);

BBISIBJICHUSI MECT YTEYKM BOJABI M3 TOJ3EMHBIX KOMMYHHUKAIMH (METOJ
€CTECTBEHHOTO TOJII U TEPMOMETPHUH );

BBISIBJICHUSI HA CKJIOHE CTapbIX 3a0pOIIEHHBIX U JACUCTBYIONIMX ApPEHaXKEH,
ceTel MOA3EMHBIX KOMMYHUKAIUMH U T.1. (T€0paaroIOKaIIus).

CoctaB reo(u3MUECKUX HCCIEIOBaHUM, HX OO0bEMbI (CeTh, KOJIUYECTBO
TOYEK), TUIl U Pa3MEPbl NIPUMEHSAEMBIX YCTAHOBOK, EPUOJUYHOCTh HAOIIOICHUI
CJIEIyeT YCTaHABIMBATh B MPOrpaMMe H3bICKAHWW B COOTBETCTBHH C TpeOyeMoii
JETATbHOCTHIO HW3YUYEHHS HHXKEHEPHO-TEOJIOTHYECKUX YCIOBUM TEPPUTOPUU
(MacmTaboM HMHXKEHEPHO-T€OJIOTUYECKOW ChEMKH, THUIIOM U MaCIITa0HOCTHIO
CKJIOHOBBIX IPOILIECCOB) C YYETOM HEOOXOJMMOCTH MPOBEACHUS HAOIIOJECHUN B
MaKCUMAJIbBHO C)KaThle CpPOKM (HAa ydYacTKax C AaKTHUBHBIM MPOSBICHUEM
OTIOJI3HEBOT'O ~ TIpollecca), KOMIUIEKCUPOBAHUSI HA3eMHBIX (TUIOMIAIHBIX) U
CKBRXUHHBIX (B TOM 4YHCJIE€ TEHETPAIMOHHO-KAPOTAXKHBIX) TeoPU3NUECKUX
METOOB.



4.2.7. TloneBble UCCIENOBAHUS TPYHTOB B paliOHaX pa3BUTUA CKIOHOBBIX
MIPOIIECCOB CIEAYET OCYLIECTBIATH C IENbIO:

BBISIBIICHUS YCJIIOBUH 3aJIETaHUsI, MOIIIHOCTH M PACIIPOCTPAHEHUS B IJIAHE U 11O
ryOMHE OCNa0JIeHHbIX 30H B TOJIIE CKJIOHOBBIX OTJIOXKEHUN (MEepeMsIThIX
IrpyHTOB, Cy(()O3MOHHOTO pa3ymIOTHEHUS M T.1.), OLEHKUA JAUHAMUYECKOU
YCTOWYMBOCTHU MECYAHBIX TPYHTOB, BO3MOXXHOCTH UX PA3KIKEHUS (CTaTUUECKOE U
JTMHAMHYECKOE 30HIUPOBAHUE);

OIICHKH MPOYHOCTHBIX CBOMCTB CJIA0BIX PA3HOBHIHOCTEHW IPYHTOB, UMEIOLITUX
ONpeJeNsIoNIee 3HAauYeHUEe B  OIOJ3HEBOM Mpolecce (BpallaTreabHbId |
NOCTYNaTENbHBIN CPe3bl B CKBAXKUHAX);

OIIEHKH IPOYHOCTHBIX CBOWCTB HEOJHOPOJHBIX, CIOHUCTBIX TPEUIMHOBATHIX
WIM KPYMHOOOJOMOYHBIX TMOPOJ (Cpe3 MEeIUKOB TPYHTOB IO 3aJlaHHBIM
MJIOCKOCTSIM, KOHTAKTaM, TTOBEPXHOCTSM HAIUIACTOBAHMS, TPEIIMHAM B Iypdax u
KOTJIOBaHaXx).

Ha yuactkax 00BajOOMAaCHBIX CKJIOHOB CJEAYET MPOBOJUTH OMBITH 10
cOpachIBaHUIO KaMHEW - NJi OMNpPENENICHHs] CKOPOCTH WX MaJCHUs, BEIUYUHBI
"oTckoka" u np.

4.2.8. T'magporeosiornyeckue HCCIEHOBAHUS B COCTaBE MHKEHEPHO-
TCOJIOTMYECKUX M3BICKAHUM BBITIOJHSIOTCS C LEJIBIO:

OIICHKM BEJIMYHWH CE30HHBIX KOJICOAHUN ypOBHEH TMOJ3EMHBIX BOJ W
TUAPOJMHAMUYECKOTO  JAaBJIEHUA 1O BCEM  BOJOHOCHBIM  TOpPHU30HTaM,
OKa3bIBAIOIIUM BO3/ICHCTBUE HA YCTOMYMBOCTh PACCMATPUBAEMOTO CKIIOHA;

BBISIBIICHUSI M YCTAaHOBJICHHSI XapaKTepa B3aWMOCBS3EM MEXIYy PpPEKHUMOM
MOA3E€MHBIX BOJI U OTIOJI3HEBBIMH MPOLIECCAMMU;

YCTAHOBJICHUSI HWCTOYHUKOB TMUTAHUS TMOJ3EMHBIX BOJ, B TOM 4YHUCJE
TEXHOT€HHOTO MPOUCXOXKJEHUS (YTEUKU MPOU3BOJCTBEHHO-XO3SIMICTBEHHBIX BOJ,
MOJIUBHI U T.11.);

BBISIBIICHUSI BOJIOHOCHBIX TOPU30HTOB, WUTPAIOIIMX OMPEICNSIONIYI0 POJb B
OTIOJI3HEBOM IIPOLIECCE;

YCTAHOBJICHUSI B3aMMOCBSI3M  MEXJY BOJOHOCHBIMH TOPU30HTAMH U
MMOBEPXHOCTHBIMHU BOJIAMU;

OTpEeICNICHHS TOJI0KEHUSI YPOBHEH MOJ3EMHBIX BOJI B pa3IMYHOE BpeMs rojia
JUISl PAcYETOB THJIPOCTATUYECKOTO U THAPOAMHAMUYECKOTO JABJIECHUS BOABI M HUX
KoJIeOaHU.

[Ipy HaNMMuUMKM WM BO3MOXKHOCTH Pa3BUTHUSL BS3KOIUIACTUYHBIX OIMOJ3HEN
HE0OXOMMO JOTOJHUTENIBHO MOTy4YaTh JaHHbBIC I OIICHKU OajlaHca MOI3EMHBIX
BOJI HA OTIOJI3HEBOM CKJIOHE.

[Ipu HAIUYUHU 158105 BO3MO>KHOCTH MIPOSBIICHUS OMOJI3HEN
TUAPOJMHAMUYECKOTO Pa3pyIICHUs] HEOOXOJIMMO JIOMOJHUTEIBHO MOJIy4YaTh
JTAHHBIE JUIsl TPOTHO3a MposBiIeHUs cy(hPo3uun 3a cUEeT ACATETLHOCTH MOA3EMHBIX
BOJI B 30HE BBIKJIMHUBAHUS BOJIOHOCHBIX TOPU30HTOB Ha CKJIOHE.

OnbITHO-PUIBTPAIMOHHBIE PA0OTHI CIEAYET BBIMOJIHATH JISA OINpEIeTCHUS
TUAPOrE0JIOTHYECKUX MapaMETPOB U XapaKTEPUCTUK IPYHTOB IIPU HEOOXOIUMOCTU
MPOCKTUPOBAHUS JIPEHAXKHBIX COOPYXKEHHM 11 OCYIICHUsI Tejla OIMOJ3HS WIH
CKJIOHA B LIEJIOM.



JlabopaTopHble uCCIeIOBaHMUS TPOO TMOA3EMHBIX BOJA, OTOOpPAHHBIX IS
BBISIBJICHUSI WCTOYHWUKOB OOBOJHEHHS OTOJ3HEH, CIEIyeT OCYIIECTBIATH II0
CTaHJAPTHOMY  KOMIUIEKCY  C  BBIIIOJIHEHUEM  TIpU  HEOOXOIUMOCTHU
JOTIOJTHUTENIbHBIX AHAJIU30B.

4.2.9. CrauuoHapHble HaOIOJCHUS 32 OIOJ3HEBBIMU U OOBaJIbLHBIMU
nporieccaMu (MOABMKKAMHU, HANPsDKEHUSMU B MAacCUBE TPYHTa) M OIOJI3HE-,
oOBanooOpazyromumMu pakropamu (MOJ3EMHBIMUA BOAAMU, BIAKHOCTHIO TPYHTOB,
BBIBETpUBAHUEM, aOpa3uei, Apo3uerd W Jp.) PEKOMEHIYeTCS BBINOJHATH MPHU
HEO0OXOIMMOCTHU TOBBIIICHUS JOCTOBEPHOCTH MPOTHO3a YCTOMYHUBOCTU CKIOHOB U
000CHOBaHUS MPOTHUBOOTOI3HEBBIX MEPOIPUSTUH, 0COOEHHO npu
IPOEKTUPOBAHUU OTBETCTBEHHBIX OOBEKTOB CTPOUTEIHCTRA.

CocTtaB, MeTOABl U CPOKM BBIIIOJHEHHS CTAI[MOHAPHBIX HAOIIOEHUN B
palioHaX Pa3BUTHUS CKJIOHOBBIX IMPOIIECCOB CIEAyeT OOOCHOBBIBATH B MPOTPaMMeE
WHXEHEPHO-TCOJIOTUYECKUX HM3BICKAaHUN ¢ yderoM Tuma, craguu (hasbi),
MacImTabHOCTH, UHTEHCUBHOCTH U TIEPUOJUIHOCTH MPOSBICHUS ITUX MPOIIECCOB U
IpeaycMaTpuBaTh UX Ha HaubOoOJee XapaKTEPHBIX YYacTKax CKJIOHA, Ha KOTOPBIX
HaMmeyaeTcsi 00pa30BaHHE OIMOJI3HS.

Havano cranMoHapHbIX HaOMIOAEHUN PpPEKOMEHIYEeTCS MPUYpPOUYUTh K
MOATOTOBUTEILHOMY TEpUOAY OIOJ3HEBOIO IIpolecca, NPOBOAUTh HX 10
OKOHYAHHUS CTPOUTENILCTBA, a MPH CIO0XXHOM OMOJI3HEBOW OOCTaHOBKE W (WJIN)
aKTHBH3AllMU OIOJI3HEBOTO Ipoliecca - MPOAOKATh U B MEPUO IKCILTyaTaluu
00BEKTa CTPOUTENHCTBA C HAOMIOACHUSMU 33 d(PPEKTUBHOCTHIO CYHIECTBYIOUIUX
IPOTHUBOOTIOI3HEBBIX MEPOTIPUATUN (COOPYKEHUIA).

[Tpo10KUTETLHOCTh M YaCTOTY (MEPUOAMYHOCTH) MOBTOPHBIX ([I€KYPHBIX)
HAONIOACHUN TIpH WM3YyYCHUH OIOJIBHEBBIX H  OOBaJbHBIX MPOIIECCOB U
oOBasmooOpa3yromux (PaKTopoB peKOMEHAYETCS YCTAHABINBATh B 3aBUCUMOCTH OT
MEPUOANYHOCTH TPOSIBICHUS (CE30HHOM, MHOTOJIETHEH), TuUma OIOJ3HEeH U
00BaJIOB, CKOPOCTH OIOJ3aHUS TPYHTOBBIX Macc, CKOPOCTH HAKOIUIEHHS OCBINIEN U
OOBAJIMBAIOIIMXCS MacC, COCTaBa HAMEUYaeMbIX 3aIUTHBIX Meponpuatuid. Ilpu
YCTAaHOBJICHUM MEPUOJNYHOCTH HAOJIIOJACHHUM CleNyeT YUUTHIBATh 3HAUYUTEIbHYIO
HEpPaBHOMEPHOCTh  pa3BUTHUSL OMNOJI3BHEBOTO Ipollecca BO BpPEMEHU U B
IPOCTPAHCTBE W HAJIWYWE SIU30JMYECKH BO3HUKAIOIIUX MPUPOJHBIX SBICHUM
(HaBOIHEHMSI, JMBHHU, IITOPMBI, 3eMJETpsiceHuss u T.1.). [Ipu HeoOXxomumocTH
(OBBILIIEHHAS! AKTUBHOCTH U 3HAYUTENIbHBIE 110 CKOPOCTH OTOJI3HEBBIE CMEIICHHS)
HAOMIOIEHUsT  CJIEyeT  NPOBOJUTH  KPYIVIOCYTOYHO  (C  NMPUMEHEHHEM
aBTOMATU3UPOBAHHBIX CpeJCTB HabmoneHui). [Ipu MemaIeHHBIX OIMOI3HEBBIX
CMENICHUSIX C TEepHoJIaMi BPEMEHHON CTaOWau3anuu HaONMIOJCHUS CIEITyeT
MIPOBOAUTH B XapaKTEpHbIE CE30HBI rojia (2 - 4 paza B TOJ1) WIH €XKETOTHO.

CraunonapHble HAOMIOJEHUS HA 3aCTPOCHHBIX WJIM YaCTUYHO 3aCTPOCHHBIX
OTOJI3HEBBIX  TEPPUTOPHUSX  PEKOMEHIYETCS  COMPOBOXKIATh  €XKETOJHBIM
MHXEHEPHO-T€OJOTUYECKUM OOCJIEI0BAHUEM BCEH HW3Y4aeMOWl TeppUTOpUH, a
TaK)Ke 00CJIeIOBaHUAMM TOCIE AKCTPEMAJbHBIX CUTyaluud (CMepd, HaBOJHEHUS,
KpyIHBbIE CMEILIEHUs OMOJ3HEeW W T.M.), cOoYeTas MX C aHaJIM30M MAaTEpUaJoB
HAOMIOIEHUI CITy’)KO SKCIUlyaTallud 3a COCTOSIHUEM 3JIaHUN, COOPYKEHHH H
KOMMYHUKALUH.



CranoHapHble HaOJIOACHMSI CJENyeT BBINOJIHATh TaKXKe M OLEHKU
3¢ (HEKTUBHOCTH CYIIECTBYIOIIUX 3AIUTHBIX COOPYKEHHH U MPOTUBOOIIOI3HEBBIX
¥ TIPOTHUBOOOBANBHBIX MEPONPUATHI (IEPHUOJUUECKHIE 3aMephl 1e0uTa IpeHaKeH,
MOBTOPHBIE 00CIEOBAHUS COCTOSIHUS 3AIIUTHBIX COOPYKEHUN U JIP.).

CrauvoHapHble  HAOMIOJIEHUS] 32  OMOJI3HEBBIMM  MOJBIKKaMU (110
MOBEPXHOCTHBIM M TIyOMHHBIM penepaM, B CHEIUAIbHBIX TOPHBIX BBIPAOOTKAX)
PEKOMEHyeTCsl OCYIIECTBIISITh C LIEJbIO:

ycTaHoBieHUs] cTaauu (¢da3bl) pa3BUTUS OMNOJ3HS (OmpenesieHue Havalia
aKTUBH3AIIMU WM 3aTyXaHHUs mpoiiecca u T.11.);

ONpEICJICHNS BETMYUHBI, HAIIPABJICHUS U CKOPOCTH CMEIICHUS;

BBISIBJICHUS  3aKOHOMEPHOCTEH  M3MEHEHMsI IOJBMXKEK BO  BPEMEHU
(mepuoguM4HOCTH, IUKIINYHOCTH) U 1754 CBS3U C  pa3IUYHBIMU
OTIOJI3HE00Pa3YIOIIMMH (haKTOPaMHU;

ONpEIEICHUS] TOJIOKEHUSI TOBEPXHOCTH (30HBI) CMEIICHMSI  OIOJI3HSA,
M3MEHEHUS CKOPOCTEH OTIOJI3HEBBIX JAeOpMaIIHii 110 TITyOHnHE;

OLICHKHU 3¢ (HeKTUBHOCTH CYILLIECTBYIOLLIUX POTHUBOOMOJI3HEBBIX
MEPOIPUATHM.

Jliist monmyuyeHus 0oJiee TOUHBIX KOJIMYECTBEHHBIX XapaKTEPUCTUK OMOJI3HEBBIX
CMENIeHUI HEOOXOJMMO HCIOJb30BaTh I€01€3NYECKNE METO/Ibl B COOTBETCTBUU C
nm. 10.13 - 10.39 CII 11-104-97.

Jlist onpesienieHrs Hayana aKTHUBU3ALMKU OMOJI3HEBBIX AehopMarvii moMuMo
reoJIe3nuecKnX JAe(pOpMallMOHHBIX 3HAKOB (HAOJIOAaTEIbHBIX PENEpPOB) CIEAYyET
yCTaHABJIMBAaTh Ha OMNOJ3HEBOM ydactke | - 3 cmenuanbHbIX npubopa
(TpeuuHOMEp, HaAKJIOHOMETp, JAedopmorpad u 1p.) C€  BBICOKOTOYHOM
ABTOMATUYECKOW perucrpanueil BeIWYUH OIMOJ3HEBBIX nedopmaruii. s
BBISIBJICHUSI TOJIOKEHUS IUIOCKOCTH CMEIIEHUs OIOJI3HS, a TAKKE OITOJI3HEBBIX
naegopmaiii Ha pa3IuYHBIX TIyOHMHAX PEKOMEHAYETCSl HCIONIb30BaTh INyOUHHBIC
penepa  (MHKIMHOMETPUYECKHE, C  BJIEKTPUYECKUM  (UKCaTOpoM, €
TEH30METPUYECKUMHU JaTUYUKAMU U Jp.).

CrauuoHapHble HAaOMIOACHUS 32 M3MEHEHUSMHU HANpsHDKEHHOTO COCTOSHUSL U
MOPOBOT'0 JABJICHUS B TPYHTaX PEKOMEHYETCS BBIMOJHSATH C II€JIbIO BBISBICHHUS
PEIBECTHUKOB aKTUBH3AIUU OTOJI3HEBBIX nedopmariuii, IpaHull
OTMOJI3HEOTIACHBIX YYAaCTKOB CKJIOHA U Jp.

[Ipu cranmoHapHbIX HAOJIOJEHUSX 3a HANPSHKEHUSIMH B MACCHUBE CKIIOHA,
CJIOKEHHOTO TJIMHUCTBIMH TPYHTaMH, JUIsl U3MEPEHHsI BEIWYMHBI OIIOJI3HEBOIO
naBieHUs (Hadajga BO3MOXXHOW — aKTMBHU3ALMM  OIOJI3HS)  PEKOMEHIyEeTCs
UCIIOJIB30BaTh  PA3JIMYHBIE METOABl H3MEPEHMS HOPMAJIBHBIX HaIPSHKEHUI
MOCPEACTBOM IpeoOpa3zoBaTesield TPYHTOBOTO JaBJICHUS, YCTaHABIMBAEMbIX Ha
pa3nuyHbIX rIyOuHax. 11 u3MepeHus NopoBOro JABJIEHUS B BOJOHACBIIIEHHBIX
IJIMHUCTBIX TPYHTaX PEKOMEHAYETCS HCIOJIb30BaTh MbE30METPbl M JATUMKU C

pa3IUYHBIMU  NIPeoOpa3oBaTeNIMU -  CTPYHHBIMH,  TPaHC(POPMATOPHBIMH,
WHJYKTUBHBIMH, TEH30PE3UCTOPHBIMU U JIP.
Cnenyer OCYILIECTBIISITh CTallMOHAPHBIE HaAO0JII0IeHUS 3a

T'MJIPOMETEOPOJIOTUYECKUMH (PAKTOPAMH, BIUSIOLIMMH Ha OIOJI3HEOOpA3yIolue
IPOLECCHI:



3a mepepaboTkoi Oeperop (abpasmel, 3po3ueii) Ha BOJOEMaX M BOJIOTOKAX,
MMOBEPXHOCTHBIM CTOKOM U JIp.;

32 METEOPOJIOTUYECKUMH M KIMMATHIeCKUMU (DakTopaMu (B COOTBETCTBUU C
CIT 11-103-97), BausgiOmMMHU Ha YCTOMYMBOCTb CKJIOHA B I€JIOM M (WJIN)
AKTUBU3AIUIO OTJEIbHBIX OMOI3HEH.

CranvoHapHble HAOJIOJCHUS 3a PEXKUMOM IMOA3EMHBIX BOJ Kak (akTopa
OTI0JI3HEOOpA30BaHUS CIEIYET OCYIIECTBISATh KaK B CAMOM TeJie OIOJ3HS, TaK U B
IIPUJIETAOIIEH YCTOMYMBOM YaCTU CKJIOHA.

[Ipy cranMoHapHBIX PEKUMHBIX HAOMIOJAEHUSX 3a MOJ3EMHBIMU BOJaMU
KOJIMYECTBO YYACTKOB PEKUMHBIX HAOJIONECHUN CIEAyeT YCTaHABIUBATh HCXOJS
U3 pa3MEPOB UCCIECIYEMON TEPPUTOPHH, THUIMA OMOJ3HEH, 4Yuciia MOJIekKAITUX
HaOJIIOZICHUIO BOJOHOCHBIX TOPWU30HTOB. Ha KakoM yuacTKe pPEeKOMEHIyeTCs
000py10BaTh, KaK MpaBuiio, 1 - 3 CTBOpa U3 TPEX-UYEThIPEX CKBAKHH.

[Tpn HEOOXOAMMOCTH COCTaBJICHUSI BOJHOTO OajlaHCca CKIIOHA PEKOMEHTyeTCs
HAa  OJHOM-ABYX  THUIUYHBIX  OIOJ3HEBBIX  Yy4acCTKax  JIOMOJHHUTEIHHO
MpeaycMaTpuBaTh TPU CTBOPA, PACIOJIOKEHHBIX MapajlIeIbHO OpOBKE CphIBA: Ha
KOPEHHOM CKJIOHE, Ha TeJIe OMOJI3HSI M HIKE OMOJI3HA (JJI1s1 ONIPEeACIICHUS] TIPUTOKA
MOA3EMHBIX BOJ K OIMOJI3HEBOMY CKJIOHY M OTTOKAa MX 3a CUET MOJI3EMHOI0 CTOKA).
Jlns  u3yueHust OaylaHca TIOA3EMHBIX BOJI PEKOMEHAYETCS  HCIOJIb30BaTh
AKCIIEPUMEHTAIbHBIC MCCIICIOBAHUS M PAaCUETHBIC METOJIbI (KOHEYHBIX Pa3HOCTEH
U Jp.). BenumunHy mneperoka NOA3EMHBIX BOJ MEXKAYy TEJIOM OIOJ3HS H
MOJICTUJIAIONMMU  HECMEIICHHBIMU TOpOJAaMHM  CJEAyeT YCTaHaBIMBATh IIO
HAOJIIOICHUSIM B CIIEIIMATIBHO 000PY/I0BAaHHBIX MAPHBIX MMbE30METpax (KycTax).

Jlnst pacyera THUIPOTEOJIOTMUYECKUX IMapaMeTpPOB IO JAaHHBIM PEKUMHBIX
HAONIOACHUN PEKOMEHIYETCsl HCIONb30BaTh METOJbl MAaTeMaTHYeCKOro U
(M3UYECKOTO MOJICTUPOBAHMSL.

[TpoOKUTETFHOCTh PEKUMHBIX HAONIOACHUN 3a MOA3EMHBIMU BOJAMU
cleAyeT MPUHUMATh HE MEHEE OJIHOIO THUPOJIOTMYECKOro rojla CO BPEMEHH HUX
OpraHu3alMi B MEPUOJ U3BICKAHU; MPHU ONPEIECISAIONIEM BIUSHUU OMOJ3HEBOIO
mporiecca Ha CTPOUTEILCTBO U JAKCIUTyaTaluio O0BEKTa PEKOMEHIYETCs
OCYILIECTBIJISITh HAOJIOJACHUSI TaKXKE B MEPUOJ CTPOUTEILCTBA M AKCIUTyaranuu. B
TEUEHHUE TIEPBOTO Troja HAONIOJEHUS CJIEAyeT MPOBOIUTh E€XKEMECSIYHO, a B
NEepPHObl AKTUBU3ALMKM OTOJ3HEBBIX CMEIICHUN He peke 4yeMm pa3 B 3 AHs JIubo
(Ipu MpUMEHEHUH aBTOMATU3UPOBAHHBIX CPEACTB HAOIIOJCHUI) KPYIJIOCYTOYHO;
B TMOCIHEAYIOIIME TOJAbl  MEPUOJUYHOCTh  HAONIOACHHN  PEKOMEHIYEeTCs
KOPPEKTUPOBATH B COOTBETCTBHUH C BBISIBIICHHBIMU OCHOBHBIMU
3aKOHOMEPHOCTSIMU PEKHUMA IMO3EMHBIX BOJI U JMHAMHUKH OTIOJI3HEBBIX MacC.

CranuoHapHble HAOTIOIEHUS 33 PEKUMOM BIIAKHOCTH TPYHTOB OTIOJI3HEBBIX
CKJIOHOB PEKOMEHIYETCS OCYIIECTBJISATHh [IJIi OICHKH BIHMSHUS W3MCHCHHM
BJIQJKHOCTU TPYHTOB Ha YCTOWYMBOCTH CKJIOHOB M HW3Y4Y€HHs BOJHOTO OanaHca
CKJIOHA C MCIOJIb30BaHUEM MPU HAOTIOICHUSAX T€O(PU3NUECKUX METOOB.

[Ipn cranwoHapHBIX HAOMIOACHUSAX 3a PEKAMOM BIAKHOCTH TPYHTOB
KOJIMYECTBO M BBIOOP MECT WX MPOBEIACHUS CIEAYET OCYHIECTBIATh C YYETOM
MOP(OJIOTUN U THUIA OMOJI3HS, €r0 CTPOCHMS, a TAKKE 30H C MPEANOI0KUTEIHHO
Pa3TUYHBIM PEKUMOM BIIAXKHOCTH, HO HE MEHEE YeM B TpEeX IMyHKTaX ISl KaXKJ10TO



TUTIUYHOTO ydYacTKa. [Ipu HaOMIOACHHSIX 32 W3MEHEHUSMU BIAKHOCTU TPYHTOB
PEKOMEH/IyeTCsl IPUMEHATh Teo(PU3UUECKHEe METOJbI OINpENeTICHHs TUIOTHOCTH -
BJIQYKHOCTH, & TAK)K€ J1a0OpaTOpHbIE METOIBI ONPEAEIEHNs 0 00pa3liaM IrPyHTOB,
otOupaemsbIx yepe3 15 - 20 cM 1o pa3pe3y U3 cneralbHO MPOOYPEHHBIX IS ITHX
ueneil ckBaxxuH. Oco0oe BHHUMaHHME CIEAYET YAENATh H3YUYEHUIO JTUHAMUKHU
BJIQKHOCTH B 30HaX CMEUICHUS B JHU AKTUBU3AIMHU OIOJI3HEBBIX MPOLECCOB U
HEIMOCPEJICTBEHHO MOCJIE HUX.

CrauuoHapHble HaOJIIOJIEHUS 32 MPOIECCAMU BBIBETPUBAHMS TOPHBIX MOPO/I,
CJIararollyx OMOJI3HE-, OChINe- U 0OBAJIOONACHBIE CKJIOHBI, CIEAYET OCYIIECTBIAT
C UEJbI0 YCTAHOBJICHHUS XapakTepa, YCIOBUH W HMHTCHCHUBHOCTH W3MEHEHMS
CBOMCTB TOPHBIX MOPOJ, UX TI'PAHYJIOMETPUUYECKOTO COCTaBa, OOBEMOB CHOCA U
HAaKOIJICHUS TPOIYKTOB BHIBETPUBAHUS HA CKJIOHAX.

[Ipu cranmmoHapHBIX HAOIOJACHHUSIX 32 MPOIECCAMHU BBHIBETPUBAHUS CIIEIYET
UCIIOJB30BaTh CHEIUAIbHBIE IMYHKThl, HAMEUYEHHBIE B IPOILIECCE MAPIIPYTHBIX
HaOMIOACHUHN (PEKOTHOCIIUPOBOYHOTO OOCTEIOBAaHMS) - PACUUCTKH, HETIyOOKHE
myp@bl, 3aKOMYLIIKA WJIA KOPOTKHE IITOJbHHU, OOHAXKAIOIIUE HEBBIBETPEIYIO WM
cnabo BbIBeTpenyto nopoay. I[lyHKTel HaOmOAEHUM cileayeT pa3Mellartbh Ha
pa3IUYHBIX 3JeMeHTax penbeda (HECMEIIEHHBI yYacTOK CKJIOHA, OIOJI3HEBOMN
yCTYNl M JIp.), @ B MX Mpejeliax - Ha Y4YyacTKaX C pa3ju4yHOW SKCHO3UIUEH U
KpYTH3HON CKJIOHOB. OTOOp 00pa3noB TOpHBIX MOPOJ s J1abopaTopHOro
U3y4YeHUs] HMX COCTaBa, COCTOSIHMSI M CBOMCTB CJEIyeT OCYIIECTBISTh U3
Pa3TUYHBIX 30H NPO(UIIs BhIBETpUBAHUS (B TOM YHCIIE U3 MOHOJUTHOM 30HBI) C
TaKUM pacyeToM, YTOObI ObUIM OXapaKTepU30BaHbI Pa3IN4HbIE MOpP(]OIOTHYECKUE
AJIEMEHTHl CKJIOHA, OTJIMYarolluecss Ipyr OT Jpyra CTENEHbK) BBIBETPUBAHUS
TOPHBIX MTOPOJ.

HaGmronennsi 3a  BBIBETpUBAHHEM  TPYHTOB  PEKOMEHAYETCSA,  IPHU
HEOOXOJUMOCTH,  JOMOJNHATH  JIaOOPATOPHBIM  MOJCIUPOBAHHEM  IIyTEM
MHOTOKPaTHOTO MMONEPEMEHHOTO YBIIAKHEHUS U BBICYLIMBAHUS, 3aMOPAXKUBAHUS U
OTTauBaHUs OOpPAa3LOB IPYHTA, a TAKXKE BO3JECUCTBHEM Ha HEro WIEJIOYHBIX H
KHCJIOTHBIX CpPE/I.

W3meHenne moka3aTeneil MEXaHWYECKHX CBOMCTB TPYHTOB BCIEICTBUE
U3MEHEHUN WX COCTOSIHUSI, MMUHEPAJOTMYECKOr0 M MeTporpaduyeckoro cocrana
MOJIETIUPYETCS  BO3JACHCTBHEM  CEPHOKHUCIBIX M  IIEJIOYHBIX  PacTBOPOB,
BOJIOHACHIIIEHHEM U (PUIIbTpallel TPOMCTOKOB IMMPOTHO3UPYEMOTO COCTaBA.

4.2.10. JlaGopaTtopHble HCCIEIOBAHUS TPYHTOB JIJISi M3YyYE€HHs] OIOJI3HEBBIX
IPOLIECCOB CIIEAYET MPOBOJUTH B OCHOBHOM Ha 00pa3iax, 0TOOpaHHBIX U3 TPYHTOB
OCHOBHOTO J1e(hOpMUPYEMOT0 TOPU30HTA.

OO6s3aTennbHOMY ONPOOOBAHMIO TMOMJEKAT TPYHThI B 30HE IUIOCKOCTEH
CMEILIEHUs, OCTIaOICHHBIX, MEPEMSITHIX, Pa3yIUIOTHEHHBIX WU BOJOHACBHIIICHHBIX
CJIOEB IPYHTA, 30H TEKTOHUYECKUX HAPYIICHUM U JIp.

[Ipn BbINOSHEHUH JAOOPATOPHBIX HCCIAEAOBAHUI METOJbl MOATOTOBKHU
TPYHTOB K WCHOBITAHUSIM JIOJDKHBI YUUTHIBATH IMIPEIojiaraeéMble BO3JICUCTBUS
pa3nu4HbIX (AKTOPOB HA HCCIAEAYEMbIH TPYHT: U3MEHEHHUs €ro HampsyKEHHOTO
COCTOSIHUSL M CTENEeHW YIUIOTHEHUS MpPHU CHSATUU HArpy3Kd, OMOJ3HEBBIX WM
OOBAJIbHBIX CMEILICHUSX, BEIBETPUBAHUU U APYTUX BO3JIEHCTBUSIX.



[ToMrMO OOBIYHOTO KOMILIEKCA TAOOPATOPHBIX ONPEAETICHUMN AJIs TITMHUCTHIX
IPYHTOB PEKOMEHJIyETCSl OIpPEAENATh COCTaB MOPOBBIX PACTBOPOB, EMKOCTb
oOMeHa M cOCTaB OOMEHHBIX KaTHOHOB, COJIEpP’KaHUE OPTaHUYECKOTO BEIECTBa, a
TAaK)K€ MUHEPAJIOrMYECKUH COCTaB TIIIMHHUCTOW (pakUuH, TPaHyJIOMETPUUYECKUI
cocTaB (IIPU MAKCUMAJIbHOM TUCIIEPCHOCTH U MUKPOArperaTHblii), peoiornuecKue
XapaKTEePUCTUKHU, THKCOTPOITHOCTb.

OnpeneneHust MPOYHOCTHBIX CBOMCTB I'PYHTOB PEKOMEHIYETCS MPOBOAUTH 10
TPEM CJIETyIOLIUM OCHOBHBIM CXEMaM:

UCIIBITaHKE o0pa3lia TPyHTa MPUPOJHOTO CIOKEHHUS U BIAKHOCTH (METOIOM
TPEXOCHOTO CKATHS WIIA OJHOIIJIOCKOCTHOTO Cpe3a);

cABUr oOpa3na TpyHTa [0 MPEABApUTENbHO MOJArOTOBJIEHHOW (Win
oOpa3oBaBIlEHCs) TMOBEPXHOCTH, T.€. CABHUI Ppa3pe3aHHOro oOpas3ma 1o
IIOBEPXHOCTU pa3pe3a WM NOBTOPHBIA CABUI IO IOBEPXHOCTU paHee
BBIIIOJIHEHHOI'O C/IBUTA;

MEUICHHBI ~ CIBUI [0  MPEABAPUTENIBHO  IOATOTOBJIECHHOW (WU
00pa3oBaBILIEHCs) U TOMOJIHUTEIHHO YBIAXKHEHHOW (CMOUYEHHON) OBEPXHOCTH (B
cityyae OOBOJHEHUS TOJIIIU MO CUCTEME TPEILIHH).

[Ipu BBIOOpE MeTOma ompenereHus] CONPOTHUBICHHS TPYHTa Cpe3y CIEAyeT
YUYUTBIBATh THIl CYIIECTBYIOIIETO WJIM MPOTHO3UPYEMOro Omnoi3HsA. HcnbrtaHus
PEKOMEHyeTCsl TPOBOJIUTH IMpPH PA3IMYHOM BIAXKHOCTH TpPyHTa M Pa3HBIX
CKOPOCTSIX IPWIOKEHUS HATPY3KU, MOAEIUPYIOIINX OIMOI3HEBOU MpoLecC.

[Ipn m3yueHHH OIOJ3HEN COCKaIb3bIBaHUSI COINPOTHBJIIEHUE CPE3Yy CIEIYET
ONpENENATh IO CXEMe 'CABUI YCKOPEHHBIM I10 IUIOCKOCTH HCKYCCTBEHHO
MOATOTOBJICHHOW MJIM €CTECTBEHHOW" (CABUT 'TUIamika mo Iviamke'"), a B MOJEBBIX
YCIIOBUSIX - METOJIOM Cpe3a LEIUKOB IPYHTOB (B HIypdax UM KOTJIOBaHaX) MO TOH
KE CXEME.

Hapymienne (pa3pyiieHne) CTPYKTYpPHBIX CBSI3€d TI'pyHTa IpPH OIOJ3aHUU
MOJICJIUPYETCSI €r0 MEPEMSITUEM C COXPAHEHHWEM IPUPOJHON BIAXKHOCTU WIIU
JOTIOJHUTENIbHBIM YBIQKHEHUEM (BBICYILLIIBAHUEM ).

IIpr wW3ydyeHUMH OIION3HEN Cpe3aHus CIeayeT MCCIEeN0BaTh AaHU30TPOIUIO
CABUTOBOM MPOYHOCTH NMOPOJ (110 HAIUIACTOBAHUIO U MEPIEHAUKYIISIPHO K HEMY), a
B TMOJIEBBIX YCIOBMSIX - METOJaMHu Cpe3a LETUKOB TIPYHTOB (B Imypdax Hu
KOTJIOBAHAX) C Pa3HBIMU YCIOBHSIMU 3aJI€TaHUsI TPYHTOB.

[Ipy u3y4yeHun OMOJ3HEN BBIIABIMBAHUS CIEAYET ONPEACIISTh KPUTUUECKHE
Harpy3ku, IpU KOTOPBIX IPOMCXOAUT pa3pylIeHHE TIpPyHTa, a TaKXKe €ro
PEOJIOTHYECKHE CBOMCTBA (UIUTEIbHYIO IPOYHOCTH, BA3KOCTH). i onpeneneHus
CTPYKTYPHOU IMPOYHOCTH PEKOMEHIYETCS METO/ TPEXOCHOTO CXKATHS.

[Ipy  u3ydyeHMM  BS3KOIUIACTUYHBIX  ONOJI3HEM  (T€UeHus)  cieayer
YCTaHABJIMBAaTh 3HAYEHUS COINPOTHUBJIEHUS TPYHTOB CABUTY M PEOJOTHMYECKHX
MoKasarejield B 3aBUCUMOCTH OT U3MEHEHMS UX BIAXHOCTH, YTO 0OECIIeUMBAETCS
Cpe30M 00pa3lOB IPYHTOB B CIBHMIOBBIX IMPUOOpax MOCi€ BOJOHACHIIICHUS, TIPU
MPUPOJHON BIAKHOCTH, MPU MPEANOJIAraeMbIX H3MEHEHMSIX BIAXKHOCTH, IPHU
Harpy3kax, COOTBETCTBYIOIIUX JABJICHUIO TPYHTA B OTIOJI3HEBOM TeEJIE.

OmnpeneneHue peoOTHYECKUX XapaKTEPUCTUK TPYHTOB (IOpora MmoJi3y4yecTH,
BSI3KOCTH, JUIMTEILHON MPOYHOCTH) CJIEAYET MPOBOJIUTHh METOJIAMU MapaiieNIbHbIX



UCIIBITAaHUI cepry 00pa3IoB-OJM3HEIIOB MPU PA3TMYHBIX 3HAYEHUSX MMOCTOSTHHOTO
CABUTAIOIIETO HAIpPSHKEHHS (METOJ MCHBITAHUS HA TMOJ3YYECTh C OMNpEIeSICHHEM
JUTUTEILHON MPOYHOCTH) WM MPU PA3JIMUYHBIX CKOPOCTAX MPUIIOKEHUS HArPy30K
(MeToa UCTIBITAHUS HA JTUTEIBHYIO IPOYHOCTD).

[Ipn pa3memieHMH Ha OMNOJ3HEBOM CKIIOHE IHPOEKTHPYEMBIX 3[JaHUN U
COOpYKEHUU ¢ JMHAMUYECKUMU Harpy3KaMu U MPU U3BICKAHUSX B CEHCMHUUYECKUX
palioHax cieAyeT OnpelessTh MPOUYHOCTHBIE U Ie(hOpPMAIIMOHHBIE XapaAKTEPUCTUKU
TPYHTOB HE TOJILKO B CTaTUYECKUX YCJIIOBHSX, HO U MPHU 3aJaHHBIX TEXHUUYECKUM
3aJaHUEM 3aKa3yuKa WM IPOTHO3UPYEMBIX JHHAMUYECKHX BO3JACHUCTBUSAX U
NPUHUMATh COOTBETCTBYIOIIME aMILTUTY/Ibl, YCKOPEHUS U 4aCTOTY KoJieOaHU M.

Jlanupie  1a0OpaTOpPHBIX  OMPENENEHUH  CIEAYEeT  COMOCTaBIsATh |
KOPPEKTUPOBAaTh IO pe3yJibTaTaM KOHTPOJIbHBIX U OOpaTHBIX pacyeToB
YCTOMYMBOCTHU CKJIOHOB U BBISIBJIEHHBIX OIOJI3HEBBIX Macc.

4.2.11. KamepanpHass o0OpaboTka MaTepUaOB WHKEHEPHO-TCOJIOTUUECKHUX
M3BICKAHUM M COCTaBIICHHE TEXHUYECKOTO OTYETa O BBIMOJHEHHBIX H3BICKAHUAX
JOJKHBI JTONOJIHUTEIBHO BKJIIOYATh OLIEHKY YCTOWYMBOCTH CKJIOHOB C YYETOM
BO3MOYKHOTO  Pa3BUTHS  CKJIOHOBBIX IPOLIECCOB, Pa3MEpPOB  HUCCIEAYEMOM
TEPPUTOPHUH, CIONKHOCTH M CTENEHU U3YUYEHHOCTH €€ MHKEHEPHO-TEOJOTMYECKHUX
YCJIOBUM M CTaAUM MPOECKTUPOBAHUS, a TAKKE€ KOHCTPYKTHUBHBIX OCOOEHHOCTEH U
YPOBHSI OTBETCTBEHHOCTH MPOCKTUPYEMBIX 3[aHUN U COOPYKeHUM (IIpU HATWYUU
TEXHUYECKOr0 3aJaHus 3aKa3uhka C YKa3aHUEM BCEX TEXHOTEHHBIX HAarpy3oK U
BO3JICHCTBUI OT MPOECKTUPYEMBIX COOPYKEHUN).

[Ipu o00paboTke MaTepuajIoB HWHXKEHEPHO-TEOJOTUYECKUX M3BICKAHUH,
BBITIOJTHEHHBIX HA 3HAYUTENIBHBIX IO pa3MepaM TEPPUTOPHUSIX C MPUMEHEHHEM
MEJKO- Y CpPEIHEeMAaCIITaOHOTO WHXKEHEPHO-TEOJIOTUYECKOTO0 KapTUPOBAHUS,
PEKOMEHJYETCSl HCIIONb30BaTh B OCHOBHOM PETMOHAIBHBIE TI'€0JOTMYECKUE
(reosoro-CTaTUCTUYECKUE) METOABL: HCTOPUKO-T€OJIOTMYECKUN (y4eT HCTOPHH
(GopMHpOBaHHS ~ CKJIOHOB  MOJ  BO3ACHCTBHEM  pAa3IM4YHBIX  OOBaJIO-,
OMOJ3HEOOpa3yIMX U JPYyrux (akTopoB); CPaBHUTEIbHO-IE€OJIOTHUYECKHIM
(MCONB30BaHKME MPUPOJHBIX AHAIOTOB JJIsl OLIEHKM BO3MOKHOCTH DPa3BUTHUSA
CKJIOHOBBIX IPOILIECCOB HA HCCJIEAYEMOM CKJIOHE); METOJ] OIOJ3HEBOrO
noTeHluana (omnpeaeneHrue 3HAYEHUH BEPOSITHOCTU IMPOSIBICHUS ONOJ3HEW B
3aBUCUMOCTH  OT  BEJIMYMH  BEPOSITHOCTEH  BO3AEHCTBUA  (DAKTOpPOB
OTI0JI3HEOOpa30BaHUA).

[Ipyn WHXKXEHEPHO-TECOJOTUYECKUX H3bICKAHUSX TO0JI KOHKPETHbIE OOBEKTHI
CTPOUTENILCTBA HA OTHOCHUTEIIBHO OIPAHMUYEHHBIX MO pa3MepaM TEPPUTOPHUAX, Ha
KOTOPBIX BBITIOJIHEHO KpyITHOMAcCIITaOHOE VUHXEHEPHO-T'€0JIOTNYECKOE
KapTUPOBAHUE, Hapsily C  BBIIIEYKAa3aHHBIMU  METOJAMHU  PEKOMEHJYETCs
MIPUMEHSTh METObI JIOKAJIbHOM KOJIMYECTBEHHOM OIEHKH YCTOWYHMBOCTH CKJIOHOB
C YYETOM MPOTHO3UPYEMBIX U3MEHEHUH OMOI3HE00Pa3y oKX (HPaKTOPOB.

[Ipy WHXEHEPHO-T€OJOTrMYECKUX M3bICKAHUSIX Ha YyYacTKax pa3MenieHus
OTIIEIbHBIX 3JaHUH MU COOPYKEHUU HEOOXOJIMMO OCYIIECTBIATH JOKAIbHYIO
OLICHKY U MPOTHO3 YCTOMYMBOCTHU CKJIOHOB KOJMYECTBEHHBIMU METOJAMH, a I
3MaHuid W coopykeHU | ypoBHS OTBETCTBEHHOCTHM TaKXe€ METOJaMu
MaTEMaTUYECKOTO U (PU3UYECKOT0 MOJICTUPOBAHMUS.



Jlna oGecniedyeHrss HaIEKHOCTU OLIEHOK M MPOTHO30B YCTONYHMBOCTH CKJIOHOB
PEKOMEHYETCS OCYWIECTBIIATh PACYEThl PA3JIUYHBIMA METOJAAMU B  LEIISIX
ITOBBILIEHUS HA/IE)KHOCTH MOJyYEHHBIX PE3YJIbTATOB.

[Io  pe3ymprartaMm  HHKEHEPHO-TEOJIOTMYECKOM  CBEMKH,  PacyeToB
YCTOMYMBOCTU CKJIOHOB, MAaT€MAaTHYECKOro MU (PU3UYECKOTO MOIECIUPOBAHUSA
HEO0O0XO0IMMO MPOBOJAUTH PAOHUPOBAHUE (30HUPOBAHUE) TEPPUTOPUU IO CTEIIEHU
OMAaCHOCTH CKJIOHOBBIX MPOLIECCOB.

Pacuetsl ycTOMYMBOCTH CKJIOHOB (OTKOCOB) CJEAyeT BBINOJHATH 110
nporpamMmam, pa3padOTaHHbBIM, KaK MPaBUiIO, HA OCHOBE OOIICTPUHSATHIX METOOB
pacuerta (Mmeronpl Tepuaru, MPUCIOHEHHOTO OTKoca, MacnoBa-bepepa,
[axynsHia, Yyraesa; npu pacyeTax yCTOMYMBOCTH CKJIOHOB B CJIA0BIX MOPOJIAX -
Metoasl MoxeButuHoBa, bumiona, Tennopa, MoprenmrepHa u Ilpaiica; npu
pacyeTrax yCTOWYMBOCTH CKJIOHOB B CKQJBHBIX TMOPOJAX - METOABl Aeduiinra
yaepxkuBaomux cuil 1 @ucenko). [Ipu ucnonap3oBaHuu JPYrux METOAOB pacuera
YCTOWYMBOCTU JOJKHA OBITh MpPUBEICHA METOJMKA PAacueToB, a MX Pe3yJbTaThl
COMOCTAaBJIE€Hbl C JAaHHBIMHU, MOJYYa€MbIMH C MPUMEHEHUEM OOLICHPUHSITHIX
PACyYETHBIX METOJIOB.

B kayecTBe HCXOOHBIX MAPAMETPOB CIEAYET HCIIOIb30BaTh pPaCUYETHBIC
3HAYEHUS XapaKTEPUCTUK TPYHTOB, nosryyaeMbie B coorBeTcTBHM ¢ ['OCT 20522-
96 (. 6.6 - 6.12).

Crnenyer BBINOJHATH OOpaTHbIE M KOHTPOJIBHBIE PAaCyeThl YCTOWYUBOCTHU
CMENICHHBIX TeJl U OJMM3KUX K MPEeeibHbIM M0 YCTOMYMBOCTH KPYTOHAKIOHHBIX
HaTYpPHBIX YCTYIIOB WJIM TEXHOTE€HHBIX OTKOCOB C LEJbI) OLICHKH JIOCTOBEPHOCTHU
7a00paTOPHBIX JAHHBIX O TPOYHOCTHBIX CBOMCTBax TpyHTOB. [Ipum oOpaTHBIX
pacuerax Ko3((UIHMEHT YCTOMYMBOCTH CKJIOHA (ycTyma, OTKOCAa) IMPUHHUMAETCs
Ky 1,O (mns cuTyalMy Ha HA4ajlo OCHOBHOTO CMEUIEHUS OIMOJI3HS UM OTPbIBA
OoOBaJIbHOM Macchl, a TakXe JJIi MOMEHTa 3aBEpIICHUS IMOJBUKKHU OIOJ3HA), a
napaMeTpbl MPOYHOCTH TPYHTOB OMNPEAENSIOTCS PacyeTOM MO YpPaBHEHUSIM
IPEACIHbHOTO PAaBHOBECHS.

[Ipy KOHTPOJBHBIX pacyeTax B KayeCTBE MCXOJHBIX IOKa3areyien
IIPOYHOCTHBIX CBOMCTB IPYHTOB CJIIEAYET UCIOJIb30BATh PACUETHBIEC 3HAUCHUS YyIJla
BHYTPEHHETO TPEHUSI U CIICTUICHHUS, TTOJIyYCHHBIC TI0 pe3yJibTaTaM J1abopaTOpHBIX U
(w) mTOJNEBBIX WCHBITaHWA. B ciywasx, korma BenuwumHa KoddduimenTa
YCTOMYMBOCTH COTJIACHO KOHTPOJIBHOMY pPacyeTy OKa3bIBAE€TCS BHE HWHTEpBAJIA

Ky 0,95-1,0 IS CMEIIEHHBIX Tel W BHE MHTEPBala Ky <10 TUTSI
KPYTOHAKJIOHHBIX ~ YCTYNOB (OTKOCOB), ClIEye€T OTKOPPEKTUPOBATH JIMOO
MOKa3aTeyid CBOMCTB IPYHTOB, JINOO CXEMBI pacyeTa yCTOMYMBOCTH.

PacueTpl yCTOMYMBOCTH CKJIOHOB HEOOXOAMMO BBIMOJHATH C YYETOM
MEXaHU3Ma M BBISIBJICHHOW (WM MporHo3upyemoin) craguu (¢dasbl) pa3BUTHS
OTIOJI3HSL.

Jiis  ompeneneHuss  BO3MOXKHOCTH —~ BO3HUKHOBEHHUS WM Pa3BUTHS
MHCEKBEHTHBIX OIOJI3HEHN CIBUTrA CEPUEN PACUETOB CIIEAYET HaXOAUTh MOJIOKECHHE
HauOoJiee OMACHON MOTEHIMAIBLHOW IOBEPXHOCTH CKOJBXEHHUS B TPYHTOBOM



MacCHUBE paccMaTpUBAEMOro CKJIOHA. [Ipu OLEeHKe OnacHOCTHM BO3HUKHOBEHHS
KOHCEKBEHTHBIX OIOJI3HEH CIBUTA CJEAyeT YYUTHIBATh, YTO HamOoJiee OMacHBIC
MOBEPXHOCTU CKOJIbXKEHUS, Kak MpPaBWIO, COBNAJAOT C MMEIOIUMUCA B
IPYHTOBOM MacCHBE MOBEPXHOCTAMU (30HAMU) OCIIA0JICHHUS.

B03M0OXHOCTP MOABUKEK BA3KOIIACTUYECKHUX OMOJI3HEH CleyeT ONpenesTh
pacyeTaMl C HCHOJb30BAHMEM B KAayeCTBE MCXOJHBIX PACUETHBIX IOKa3aTelien
MPOYHOCTHBIX CBOMCTB TIPYHTOB 3HAYEHUS, IMOJYYEHHBbIE TPHU BIAKHOCTH,
COOTBETCTBYIOILIEH MpeeNly TEKy4eCTH IPYHTOB.

[Ipn oLEHKE ONMacHOCTH BO3HUKHOBEHHMS ONOJI3HENW THMIPOJIMHAMUYECKOTO
pa3pylLI€HUs HapsAy C PAcye€TOM COOTHOUIEHHUS CIABHUIAIONIUX U yACPKUBAIOIINX
CWI B OOBOJAHEHHOM T'PYHTOBOM MAaCCHUBE CIEAYeT OMNPENEsiTh BO3MOMXKHOCTb
TUAPOJUHAMUYECKOTO Pa3KMKEHUS TPYHTOB IO MPOTHO3UPYEMBIM BEIUYMHAM
(UIBTPAIIMOHHBIX TPAJIMEHTOB B MACCHBE CKJIOHA U B TEJIE OTOI3HS.

st cydpdho3nOHHBIX OTOJI3HEH CIIeTyeT OICHUBATH PACY€TOM YCTOWYHUBOCTH
ITOKPOBHOI'O TJIMHHUCTOTO Y€XJia B MECTE Pa3rpy3KH BOJAOHOCHOIO T'OPU30HTA Ha
MOBEPXHOCTU CKJIOHA € MOCIEAYIOIIMM pacyeToOM [JIMHBI 30HBI (POPMUPOBAHUS
MPOTHO3UPYEMOro cy(H(PO3MOHHOTO OMOJ3HS.

Jlnst  ompezneneHuss BO3MOKHOCTA — BHE3AIHOTO  Pa3KUKEHUS  PacdeThl
YCTOMYMBOCTU CKJIOHOB CJIEAYET BBINOJHATH C YYETOM CHIKEHHSI MPOYHOCTHU
IPYHTOB TMPU MPOTHO3UPYEMOM BO3JECHCTBUU JUHAMUYECKUX (B TOM 4YHUCIHE
CEHUCMUYECKUX) HArpy30K.

Opranuzanusi, BBIIOJHSOMIAS W3bICKAHUS, JOJKHA MPOU3BOJHUTH PacyeT
YCTOMUYMBOCTU CKJIOHOB 0€3 y4eTa MPOEKTUPYEMOIO CTPOUTEIHCTBA M PE3YJIbTATHI
pacdera NMpUBOAUTH B TEXHMYECKOM oTdeTe. JlomycKaeTcsl BBINOJHEHUE pacuera
YCTOMYMBOCTU CKJIOHOB C YY€TOM TEXHOT€HHOI'O BO3ACHCTBUS NpU HAIWYUHU
TEXHUYECKOrO 3aJaHus 3aKa3uuhKa C YKa3aHUEM BCEX TEXHOTCHHBIX HArpy3oK U
BO3JICHCTBHUI OT IPOEKTHUPYEMBIX CTPOUTEIBHBIX OOBEKTOB.

42.12. Ilo pe3ynprataM  U3BICKAHUM  CJIEAYET  JOMOJHUTEIBHO
MIPOTHO3UPOBAaTh KOCBEHHbIE HETATUBHBIE MOCIEACTBUS OOBAJIbHBIX M OMOJI3HEBBIX
CMENIEHUH - 3aTOIUIEHUE TEPPUTOPUN MPYU BO3SHUKHOBEHUH O00BaJIbHO-OIMOI3HEBBIX
3anpyq, 0oOpa3oBaHUE YJIApHOW BOJHBI TPU OBICTPOM CMEIICHUH OOBaJILHO-
OIOJI3HEBBIX MAacC B BOJOEMbI, 3arpsi3HEHUE MOJ3EMHBIX M MOBEPXHOCTHBIX BOJ,
uHorJa - atMoceps! (IpH pa3pylIEHUU OMOJI3HAMHU UM 00BajaMHu SKOJOTUYECKU
OTIACHBIX 0OBEKTOB).

4.2.13. Tlpu HUHKEHEPHO-IE€OJIOTUYECKUX H3BICKAHUSIX B paliOHax pa3BUTHS
CKJIOHOBBIX TIPOLIECCOB CIEAyeT COO0aTh TPEOOBAaHUS 110 OXpaHEe OKPY KaroLIei
MPUPOJHONW CpeAbl, NpeayCMaTphBaTh U OCYUIECTBIATh MEPOIPUATHS, HE
JIOITYCKAIOIINE HAPYIUEHUS CIIOKUBIIMXCS T€0JI0T0-TUAPOr€0JOTNYECKUX YCIOBHIMA
Opu TPOBEJACHUHM OTIENbHBIX BHUIOB H3BICKATENbCKUX pPabOT, C  LENbIO
MPEeAOTBPAIEHUS] BOZMOXHOCTH aKTUBU3ALIMHU 3THX ITPOLIECCOB.

4.3. H)KEeHEPHO-TE€O0JIOTNYECKUE U3bICKaHUS
JUTSL pa3paboTKHU MPEATPOCKTHON JOKYMEHTAIIMU

4.3.1. Ilpu HMHXKXEHEPHO-TEOJIOTMUECKUX H3BICKAHUSIX B pallOHax pa3BUTHUS



CKJIOHOBBIX  TPOIECCOB JUIA pa3pabOTKH MPEANPOCKTHOW JOKyMEHTAI[U!
JOTIOJIHUTEIIBHO K TpeboBanusmu . 6.3 - 6.5 CHull 11-02-96, mm. 6.1 - 6.17 CII
11-105-97 (uactb 1) HEOOXOTUMO yCTaHABIMUBATE:

HaJu4yue, pacrnpoCTpaHEHUE U OPUEHTUPOBOYHBIE (TIpeABAPUTEILHBIC)
rpaHullbl  30H (IWIOH[afei) pa3BUTUS CKJIOHOBBIX TIPOILIECCOB, a TaKxke
WHTEHCUBHOCTb U ITyOUHY UX Pa3BUTHS;

NPUYUHBI, (PAKTOPHI U YCIOBUS BO3SHUKHOBEHUS WJIM aKTUBU3AIMU CKIIOHOBBIX
IPOLIECCOB;

NPUYPOUYCHHOCTh  MPOIECCOB K  OmpelneleHHbIM  (opmam  penbeda,
reoMOpOJIOTHUYECKUM  DJIEMEHTaM, THUAPOr€OJOTUYECKUM YCJIOBHUSM, THUIIAM
TPYHTOB, BUJaM ¥ 30HaM TEXHOTE€HHOI'O BO3JEHCTBHUS;

TUAMBl W TIOATHIIBI OIOJ3HEBBIX M OOBAJIBHBIX CMemeHui (Tabdm. 4.1),
MacmTaOHOCTh MposBiIeHHS (Tadi. 4.3);

ctaguu  ((a3pl) pa3BUTHS OIMOI3HEBOTO Tporecca (OPHEHTHPOBOYHO) B
COOTBETCTBHH ¢ Ta0II. 4.2;

NpEeABAPUTEILHYIO OIIEHKY BO3MOXHOCTM BO3HHUKHOBEHHSI CKIIOHOBBIX
MPOIIECCOB TMOJ] BO3JCUCTBUEM NPUPOJHBIX (AKTOPOB U MPU CTPOUTEIHLHOM
OCBOCHUU TEPPUTOPUM, a TaKXKe OICHKY XapakTepa W HWHTCHCUBHOCTU HUX
pa3BUTHS;

OCHOBHBIC HAIMPABJICHUS WMHXXCHEPHOM 3alllUThl OT OINACHBIX CKJIOHOBBIX
IPOLIECCOB C YYETOM XO3MMCTBEHHOTO OCBOCHHSI TEPPUTOPUM, a TaKKe
PEKOMEHJAIMM TO0 TPOBEICHUIO WHXKEHEPHO-T€OJIOTMUECKUX U3bICKAHUM Ha
NOCJIEAYIOIINX CTAIUSIX POEKTUPOBAHUSI.

4.3.2. Ilpu WHXEHEPHO-TEOJOTUYECKUX HU3BICKAHUSAX A Ppa3pabOTKu
000CHOBaHUY WHBECTUIIMIA B CTPOUTEIHCTBO MPEANPUATHH, 3MaHUN U COOPYKEHHM
B coorBercTBUU C TnonoxkeHusimu  CII  11-105-97 (wacte 1) uHkeHepHO-
T€0JIOTHUECKYI0 ChEMKY CIIeyeT BBINOJMHATH B MacmrTabax 1:25000 - 1:10000. B
ClIy4asiX MPOBEJICHUS] MHKEHEPHO-T€OJOTUUECKUX U3bICKAaHUN B pailoHaX pa3BUTHUS
MHTEHCUBHBIX CKJIOHOBBIX MPOLIECCOB JIJISl CJIOXKHBIX U OTBETCTBEHHBIX OOBEKTOB
JIOTIYCKAeTCsl BBIMOJHEHUE WHXKEHEPHO-TEOJOTUUECKONM CheMKH B MaciiTade
1:5000.

[Ipu ompexaenstomeM BIUSHUU WHXCHEPHO-TEOJIOTHYECKUX YCIOBUM Ha
IPOEKTHBIE PEIICHUs] JIOMYCKAeTCs IMpPU COOTBETCTBYIOIIEM OOOCHOBAaHUMU B
pOorpaMMe U3bICKAaHUN MO COTJIACOBAHHUIO C 3aKa3UYMKOM BBIMOIHITH HHKEHEPHO-
re0JIOTUYECKUE U3BICKAHUS TI0 HOPMaM JJIS CTauu pa3pabOTKU MPOEKTa.

4.3.3. Ilpu wu3bICKaHUAX M OPEANPOCKTHON JTOKYMEHTAIlMM B paloHax
pPa3BUTHS CKJIOHOBBIX MPOLIECCOB clienyeT B cooTBeTcTBUM ¢ mil. 4.2.2 u 4.2.3
OCYIIECTBJIATh COOp MaTepuasioB HW3BICKAHUN W WCCIIEIOBAHUNA TPOIUIBIX JIET,
nemmuppUpoOBaHUe HMMEIONUXCS  adPOKOCMOMATEPUATIOB, a TaKXKe aHaJln3
Tonorpauyeckux KapT U MIAHOB, B TOM YKCIIE MPUJIETAIONIEH TEPPUTOPUH.

4.3.4. N H)XeHEpHO-Te0JIOrnYeCKOe paliOHUPOBAHKE TEPPUTOPUH
PEKOMEHAYETCS MNPOBOJUTH IO E€CTECTBEHHO-UCTOPUUECKUM TMpPU3HAKaM W
MpU3HAKaM YCTOMYMBOCTU CKJIOHOB Ha OCHOBE HCTOPUKO-TE€OJIOTHYECKOTO U
CPaBHUTEIILHO-TEOJIOTHYECKOT0 MeTO0B. [Ipu palioHHpOBaHUM CIIEAYET BBIACIATH
30HBI, OTJIUYAIOUIMECS MPUPOJHBIMH YCIOBUSMU (opMUpOBaHUs Jedopmaiuit



CKJIOHA M KATErOpUsIMH KAueCTBEHHOW OLIEHKH MX YCTOMYHUBOCTH (yCTONYMBEIE,
YCIOBHO-YCTOWYMBBIE W HEYCTOMYMBBIE), a TaKXKE€ Ppa3IMYHOM CTEMEHbIO
ONMaronpUsTHOCTH ISl CTPOUTENIBHOTO OCBOCHUS (OJIaronpusTHbIC, OrPAaHUYECHHO
OJIaronpusATHbBIE, HEOJATONPUSATHBIE).

[lokazarenu cTeneHW Ppa3BUTUS OMOJ3HEH (IUIOMIaHAsT TOPAKEHHOCTh
TEPPUTOPUH, O0BEM 3aXBAUEHHBIX MOPOJA IMPU PA30BOM MPOSBIEHUHU, CKOPOCThH
CMEUIeHUs M Jp.) CIEIyeT OMNpeAeNsiTh C YYETOM KaTeropuu ONacHOCTH
npupoIHbIX mporieccoB coriaacHo CHull 22-01-95 (Ilpunoxenue b).

4.3.5. Jlnd OLEHKH YCTOMYMBOCTH CKIIOHOB C YYE€TOM IPOTHO3HPYEMBIX
U3MEHEHUW MPUPOAHBIX W TEXHONPUPOAHBIX YCIOBUU NPU M3BICKAHUAX IS
OPEANPOECKTHON JOKYMEHTAIMM METOJ aHAJOTUM CIIEyeT MPUMEHSTh B KaueCTBE
OCHOBHOTO.

KauecTBEHHYI0 OLIEHKY YCTOMYHMBOCTH CKJIOHOB, B TOM WYHCJIE IIPOTHO3
YCTOMUYMBOCTH, CIAEAYET OCYIIECTBIIATh C Y4ETOM I'€HETUYECKOIO THIA CKIIOHOBBIX
MPOIIECCOB, XapakTepa penbeda, Bo3pacta u cTaauu GOPMUPOBAHUS CKIOHOB M UX
MOP(OJOTUYECKUX 3JIEMEHTOB. B KauyecTBe aHaJOroB CJIEAyeT HCIOJb30BaTh
JpYrUe€ CKJIOHBI paiiOHa, CXOJHbIE MO HWHKEHEPHO-IE€OJOTMYECKHM YCIOBHUSIM M
TEXHOTE€HHBIM (PaKTOpaM CTPOUTEIBHOTO OCBOECHUS TEPPUTOPHUHU.

4.3.6. B TexHuueckoM oTueTre 00 HHKEHEPHO-TEOJOTMYECKUX H3BICKAHUSIX
JIOJIKHBI ObITh OXapaKTEPU30BaHbI BBISIBIICHHbIE PErHOHAJIbHBIE 3aKOHOMEPHOCTH B
paclpOCTPaHEHUN CKIIOHOBBIX IIPOIIECCOB M HUX CBSA3b C  Pa3IUYHBIMU
cTpaturpapuyecKuMu, neTporpado-IuToIOTHYECKUMH, T€HETUYECKHUMU
KOMITJIEKCAMH KOPEHHBIX IMOPOJl M YETBEPTUYHBIX OTJIOKEHUH, OCOOCHHOCTIMHU
TEKTOHUYECKOIO  CTPOCHHMSI, THAPOr€OJOTMYECKHMH  YCIOBHSMH, JPYTUMHU
re0JIOTMYECKUMHU SIBJICHUSMH M TE€XHOT€HHBIMH (DaKTOpamH, BO3AEHUCTBYIOLIMMHU
Ha CKJIOH.

B TexHnueckoM oTueTe TaKke ciaeayeT NPUBOAUTH 0OOCHOBAHHE MHKEHEPHO-
re0JIOTMYECKOT0 PANOHUPOBAHUS TEPPUTOPUU U XAPAKTEPUCTHKY BBIJIEIECHHBIX
TaKCOHOMUYECKUX €AUHUIL] pallOHUPOBAHUS (30H).

4.4. "HKEeHEPHO-T€OJOTMYECKUE U3bICKaHNS
U1 pa3pabOTKHU MPOEKTa

4.4.1. Ilpu HMHXEHEPHO-TEOJIOTMUECKUX H3BICKAHUSIX B pallOHax pa3BUTHUS
CKJIOHOBBIX TMPOIIECCOB JUIsi pa3pabOTKH MPOEKTa HEOOXOIUMO 00ecreurnBaTh
COCTaB M COJIEpP)KaHUE OTYETHOM JIOKyMEHTAllUU B COOTBETCTBUU C TPEOOBaHUSIMHU
. 6.7, 6.8 u 6.17 CHull 11-02-96, nn. 5.1 - 5.14 CII 11-105-97 (wacts I) u
HACTOSIIINX TTPABUIIL.

4.4.2. 1na obocHOBaHUS pa3pabOTKH MPOEKTa CTPOUTENILCTBA MPEATNPUATHH,
3aHUI ¥ COOPYKEHUIM NHKEHEPHO-TEOIOTUIECKYIO ChEMKY CIIEAYET BBIOTHSTD B
macmradax 1:5000 - 1:2000.

[Tpu u3bICKaHUAX A1 Pa3pabOTKH MPOEKTOB YHUKAIBHBIX OOBEKTOB M 3AaHUN
(coopykeHui) TMepBOr0 yPOBHS OTBETCTBEHHOCTHM B pallOHaX pa3BUTHUS
MHTCHCHUBHBIX CKJIOHOBBIX TIPOIIECCOB JIOMyCKaeTcs TMpu OOOCHOBAaHWU B
IpOrpaMMe M3bICKAHUM BBITIOJIHATh MHXEHEPHO-T€OJIOTHYECKYI0 CheMKY Ha BCei



IUIOMIAJKe WJIM Ha OTIENbHBIX ywyacTkax B macmrabax 1:1000 - 1:500. Ilpwm
HEOOXOJUMOCTH  MPOBOJAUTCS  JIaOOpAaTOPHOE MOJEIMPOBAHUE  MPOSBICHUMN
CKJIOHOBBIX MPOLECCOB.

WHXeHepHO-Te0J0THUECKYI0 ChEMKY CIEAyeT BBIMOJIHATH HAa TEPPUTOPHH,
BKJIFOYAIOIIEH IUIOIIAAM pa3MEUIeHUs] MPOEKTUPYEMBIX 3JaHUN M COOPYNKEHUU U
BO3MOYKHOTO TIPOBEJCHHS MEPONPHUATANA WHKCHEPHOW 3alUThl, a TaKkKe Ha
MPUMBIKAIOIIUX YYacCTKaxX, IJI€ Pa3BUTHE CKJIOHOBBIX MPOILIECCOB MOXKET CO3JaTh
OMACHOCTb JUIsl MPOEKTUPYEMBIX 00BEKTOB (11. 4.1.3).

Tepputopusi MHKEHEPHO-TEOJIOTMUECKOW CHEMKH MOXET OBbITh YyBEJIMYEHa
(Ipu TOTIOIHUTENEHOM O0OOCHOBAHMM B MPOrpaMMe M3BICKAHMI) 32 CUET Y4aCTKOB
NpUWIEralonel TEPPUTOPUH, HA KOTOPBIX HWMEIOTCS TMPOSBICHUS CKJIOHOBBIX
MPOIIECCOB, AHAJNIOTUYHBIE KOTOPHIM BO3MOXHBI M B TPAaHHUIAX Pa3MEIICHUS
MIPOCKTUPYEMBIX OOHEKTOB.

[myOuHy wW3y4deHWs TOJIIM TPYHTOB HA CKJIOHAX CJEIyeT Ha3HayaTh B
cootBercTBHH ¢ Timl. 7.8 u 7.9 CII 11-105-97 (dacts 1), ucxoas u3 He0oOXOAMMOCTH
IIPOXOJIKM YacThlO BBIPAOOTOK BCEM MOIIHOCTM 30HBI BO3MOYKHOI'O 3axBaTa
CKJIOHOBBIMU MPOIECCAMHU, C 3ariyOJICHUEM Ha 3 - 5 M HIKE 30HBI UX aKTUBHOIO
pa3BUTHSL.

B mnponecce paboT miomans, AETalbHOCTh (MacmiTal) ChbeMKH M TiyOuHa
UCCIIElyeMO TPYHTOBOW TONIIM MPU HEOOXOAWMOCTH MOTYT OBITh YBEITHUYCHBI
IpU COOTBETCTBYIOIIEM OOOCHOBAaHMU B MporpaMMme pabOT B COOTBETCTBUU C
TpeboBanusmu 1. 4.15 CHull 11-02-96.

Ha yuacTtkax WHTEHCHMBHOTO pa3BUTHUS CKJIOHOBBIX MpOLIECCOB, B azax
HAaYaJIbHOTO TIEpUOJa MPOSBICHUS M OCHOBHBIX CMeEIIeHUH omoi3Hs (Tabn. 4.2)
PEKOMEHYeTCSl  BBIMIOJNHATH  JIOTIOJHUTEIBHO  TPEIIUHHO-MOP(]OIOTHIECKYIO
(OTON3HEBYIO) CHEMKY (I€0JE€3UYECKUMU METOJIaMH), a TakKe IPOBOJUTH
HUBEJIHPOBAHHE 110 CTBOPAM FOPHBIX BBIPAOOTOK.

4.4.3. KonmnuecTBO TOYEK HAOJIIOJCHHI, B TOM YHCIIE TOPHBIX BHIPAOOTOK Ha 1
KM2 TUIOLIAAM CJIEAYET YCTaHABIMBATh B 3aBUCMMOCTH OT MacluTada MHKEHEPHO-
re0JIOTUYECKOM CBEMKH C YYETOM CJOKHOCTH HMH)XEHEPHO-T€OJIOTUYECKUX
ycioBuit Tepputopun B coorBeTcTBUM ¢ CII 11-105-97 (vacts I).

KonudecTBo cTBOPOB (ITPOJIOJIBHBIX M IOMEPEYHBIX) TOPHBIX BBHIPAOOTOK Ha
OIOJI3HEBOM CKJIOHE 3aBHCHUT OT pa3MepoB omoii3Hs (Tabn. 4.3) u ero Qopmsl
(muprooOpa3HOM, TIeTYepOBUIHOM, GpoHTANBHOM). PexkoMmenmyemoe oob1iee
KOJIMYECTBO CTBOPOB COCTABIISIET: OT 2 - 4 (/1 HEOOIBIIMX 1O pa3MepaM TPYIII
omon3Hen) nmo 4 - 8 (mna OGonpmmx u KpymnHee). [lpu 3TOM MUHUMAaILHOE
KOJMYECTBO  CTBOPOB  MPUHUMAETCA  JUIS  TJIETYEPOBUIHBIX  OIOJ3HEH,
MaKCUMAaJIbHOE - JIJIs1 PPOHTATBHBIX, & PACCTOSHUS MEXK]Ty CTBOPAMHU - B TIpeieax
50 - 200 M B 3aBUCHUMOCTH OT pa3MeEPOB ONOJI3HEN.

[Ipy HaMUUYUU 3PO3MOHHOrO WJIM a0pPa3sMOHHOrO MOAMBIBA CKJIOHAa B OopTax
JOJIMH WM B NPUOPEXKHOM YacTH CyIIM M aKBaTOPUHU CIEAYET JONOJHUTEIBHO
HaMe4aThb PsII KOPOTKUX MPOAOTLHBIX CTBOPOB.

KonmnuecTBO TOpHBIX BBIPAOOTOK HAa TPOAOIBHBIX CTBOPAX W PACCTOSHUS
MEXIy HUMHU B IpeJesax KaxJoro CTBOpa CIeAyeT YCTaHABIMBATh MCXOMAS W3
HEOOXOJIMMOCTH YCTAHOBJICGHUS TPAHMI] OCBIITHBIX U OOBaJIbHO-OIMOI3HEBBIX



HAKOIUJICHUHM, WX (amuarbHOrO pacuwieHeHHs, ONpeneieHus Tuma (TMOTUIIA)
OTIOJI3HSA, OCHINK 1 oOBama. Ha xaxxmom kpymHoM (Oosiee 30 M) MopdostornaeckoM
AJIIEMEHTE OMOJI3HS (OIMOJI3HEBASI CTYTICHB, BAJI BBHITUPAHUS U T.I1.) PEKOMEHIyETCS
MIPOXOJIUTH HE MEHEE IBYX TOPHBIX BBIPAOOTOK.

[Ipy cnOXHOM MeXaHW3ME CMEIICHHS OMOM3HA U (WIM) BBICOKOU
pacwiIEHEHHOCTH (OJIOYHOCTH) OIOJI3BHEBOTO Teja JOMYCKAaeTcsi MPUHUMATh
KOJIMYECTBO BBIPAOOTOK JJII CMEXHOro 0ojiee KpyHMHOro maciurada MHXEHEpHO-
T'€0JIOTHUECKON CheMKH B 00€CIIeuyrBaTh MPOXOAKY HE MEHee OHON BBIPAOOTKH Ha
Ka)kKII0M OJIOKE.

BripaboTku 1o cTBOpaM cieAyeT pacrnojiarath U 3a MpeesiaMHu OMOJI3HEBOTO
Tesa (BhIlIe OPOBKHU CPBIBA U HIUKE SI3bIKA OTIOJ3HSA), @ TAKXKe 32 OPOBKOM CKIIOHA U
y ero noiHOXkus (He MeHee | - 2 BEIpaOOTOK Ha YCTOMYHMBBIX YACTSIX CKJIOHA).

4.4.4. Teopusznueckune HCCICIOBAHUS CIEAYET BBHIMIOJHATh C YYETOM THIIA
(moaTuma) CymEeCTBYIOMUX WM MPOTHO3UPYEMBIX IMPOIECCOB, B OCHOBHOM IIO
CTBOpaM, MPOXOJAIIUM UYepe3 Pa3BeAOUYHbIE BHIPAOOTKH, PACIIOIIOKECHHBIE BIOJb
OCcH Omnos3Hed (ocbllield, 00BaJIOB), a MPU HEOOXOJUMOCTH - U IO INONEPEYHBIM
CTBOPAM.

4.4.5. T'magporeosiornyeckue  HCCIEAOBAHUS  CIEAYET  BBINOJHATH B
cootBercTBUM ¢ 1. 5.9 CII 11-105-97 (wacte I) m nm. 4.2.8 HacTosIero cpojaa
NIPABWII C IICJIBIO BBISBJICHUS: UCTOYHHUKOB OOBOJIHCHHUS CKJIOHOB; HAIPABJICHUS U
CKOPOCTH JBWKEHHUSI MOA3EMHBIX BOJ; CTENEHU BOAOMPOHUIIAEMOCTH MOPO/I,
OTIPEICNICHHs] THUAPOTEOJIOTHYECKUX IMapaMeTPOB U OOOCHOBAHMSI BO3MOXKHOCTH
YCTPOMCTBA JPEHAKEM.

4.4.6. Ilpu ompoOoOBaHMM TPYHTOB, CJAaralpIIMX OIOJ3HEBBIE MAacCChl,
PEKOMEHTyeTCS:

obOecrieunBaTh  MPEACTABUTEIBHBIA ~ OTOOP  MOHOJMTOB TPYHTOB W3
OCIIA0JICHHBIX U Pa3yIIOTHEHHBIX 30H C HAPYIIEHHBIMU CTPYKTYPHBIMHU CBSI3SIMH
(TUTOCKOCTH CMEIIeHHSI, COCKAIbh3bIBAaHUS, 30HA BBIJABIWBAHUS W T.I.), a TIPH
HEBO3MOXXHOCTH  OTOOpa  00pa3lOB TPYHTOB  E€CTECTBEHHOTO  CIOXKCHUS
MIPOU3BOANTH MCCIICIOBAHUS MTOJICBBIMA METOaMU;

MIPOU3BOJIUTH KOHTPOJIbHBIE OTOOPHI 0OpA3IOB IPYHTOB M3 OJHUX U TEX XKE
MECT B TEPHOJBI MAKCUMAJIbHBIX CKOPOCTEH CMEIICHHS OIOJI3HEBBIX OJIOKOB W
MOBBIILICHUS YPOBHSI MOJ3€MHBIX BO/I.

KonudectBo  00pa3iioB  TpyHTOB, OTOMpaeMblx Juisi  J1abOpaTOpHBIX
MCCJIEIOBAHUN UX COCTaBa, COCTOSHUSL U CBOMCTB, YCTAHABIMBAETCS B MIPOrpaMMe
M3BICKAHHUM, MCXOJS W3 KOJMYECTBA JIMTOJIOTO-TEHETHYECKUX CJIOEB, 30H
Oocla0JIeHWsI B MacCHUBaX OIOJ3HEBBIX CKJIOHOB, CTENEHU HEOJIHOPOTHOCTH
rpyaToB. [lpu »3TOM KOMMUYECTBO 0Opa3loB TPYHTOB (MOHOJUTOB) JOJIKHO
COCTaBJIATh HE MeHee 10 U3 KaXJ0ro ciosi, HIMEIOIIETo OMpEeeoliee 3HaYCHHE
I OLIEHKH YCTOWYMBOCTH CKJIOHA (MOMAJalolIEr0 B CYIIECTBYIOUIUE WIIH
MOTEHIMATHHO BO3MOXKHBIE 30HBI OIOJI3HEBOTO CMEIICHHUA), U HE MeHee 6 - s
OCTaJIbHBIX CIIOEB.

4.4.7. JlabopaTtopHble U MOJEBbIE MCCIEIOBAHUS CBONCTB IPYHTOB CIEAYET
BBITIOJIHATh C y4eTOM THma (TOJATUIIA) CYIICCTBYIOIIMX WM IPOTHO3UPYEMBIX
nedopmanuii CkjoHa B cooTBeTcTBHM C Til. 4.2.7 u 4.2.10.



[Ipn ucciaegoBaHUAX CIOKHBIX OIOJ3HEH CclielyeT NPUMEHATh COYETAHUS
pa3IMYHBIX METOJOB ONPEACIICHUS CONPOTHUBJIEHUS TPYHTOB CIABUTY B
3aBUCUMOCTH OT COCTOSIHUSI TPYHTOB, BHUJAa HAIPSKEHHOTO COCTOSIHUS TPYHTOB B
M3y4aeMou TOJIIE U XapakTepa ux nedopmariuii.

CrnenyeT yTOUHSITh U KOPPEKTUPOBATH MOJYUCHHbBIC TAHHBIC J1aOOPATOPHBIX U
MOJIEBBIX OMPEACIICHUI MPOYHOCTHBIX XApaKTEPUCTUK TPYHTOB IO pe3ysibTaTaM
KOHTPOJIBHBIX M OOpaTHBIX PAacue€TOB YCTOMYMBOCTH CKJIOHA M J1AaOOPaTOPHOTO
MOJICIIMPOBAHMSI.

4.4.8. VzydyeHue TPEUIMHOBATOCTH OOBAJbHBIX CKaJbHBIX CKIOHOB (OTKOCOB)
M OLIEHKY UX MOTEHIUAIbHON OJIOYHOCTH CIEAYET OCYUIECTBISATh B COOTBETCTBUU
C pEeKOMeHJIyeMoW MeToaukol u B o0beme corimacHo CHull 2.01.15-90
(ITpunoxenne 7) u Ilpunoxkenuto J| Hactosimero CBoma mpaBui. Ilpu s3TOoM
CIeAyeT ONMPEACNSITh TakKe€ OPHUEHTUPOBKY U YrOJ MAaJICHHS] TPEIIUH CMEIICHUS,
OTUYJICHEHUS! W THUIOBBIX, MOIITHOCTh CMEIIAEMbIX OTOJ3HEBBIX OJOKOB, COCTaB H
COCTOSIHUE 3aIllOJIHUTENS] YKa3aHHBIX TPEIIWH, CTENEHb PACUJICHEHHOCTH MOPOJ
CKJIOHA.

4.4.9. CranuoHapHbie HaOJIIOJCHUSA, MPU HEOOXOJAUMOCTH, OOOCHOBAHHOU B
porpaMMe H3bICKaHUM, CJIEAYET BBINOJHATh 3a CMEIICHUSAMU (TTOABUXKKAMU),
HaIpsDKEHUSIMUA B MAacCHBE, PEXKMMOM TMOJI3EMHBIX BOJI, U3MEHEHHUSIMU BJIAKHOCTH,
MPOIECCAMU BBIBETPUBAHUS B COOTBETCTBUHU C 11. 4.2.9.

CranuoHapHble HaOJIOJEHUSI 3a OIOJI3HEBBIMHU IPOIIECCAMH, B TOM YHCIE
NIPOBEJIEHUE TPEUTMHHO-MOP(OIOTHUECKOW ChEMKHU C BBISIBICHHEM 30H CXKaTUS U
pacTsiKeHUsT M HAOMIOJIEHUAMH 32 HUMH, CIEAYET OCYHIECTBISATh Ha XapaKTEePHBIX
(TUIMYHBIX) yYacTKaX CKJIOHA, HA KOTOPHIX HAMEUYaeTcsi 00pa30BaHKE OIMOJI3HSI.

4.4.10. Ilpu kamepanbHON 00pabOTKE MaTEpPHAIOB M JIAaHHBIX WHKXEHEPHO-
reOJIOTUYECKOM ChEMKU CIEAYyEeT OCYIIECTBIISITh HHKEHEPHO-T€OJIOrMYeCcKOe
palioHUPOBAHUE TEPPUTOPHUH, TOJABEPKEHHON OMACHBIM CKJIIOHOBBIM MPOIECCaM 0
CTEMEHM UX ONACHOCTH, a TakXKe IMpU IIUPOKOM pa3BUTHUM U YaCTO
MOBTOPSIOIIMXCS TUIAX OIMOJ3HEHW - THUIIOJIOTUYECKOE MHKEHEPHO-T€OJOTMYECKOe
PalilOHUPOBAHUE HCCIIEyeMOM TEPPUTOPUH. IIpu TUIIOJIOTUYECKOM
paliOHUPOBAHUM CIIEYET BBIICIATH OIMOJ3HE- U OOBAJIOONACHBIE YUYAaCTKU (WIJIM UX
TPYIIbl), OTHOCAIIMECS K OIpeAeJeHHOMY Tuiy (MOATUIY) MO MEXaHU3MY
cmenieHus (tabiu. 4.1), ¢ BBIOJIHEHUEM JJI1 HUX JIOKAJIbHOW OLIEHKH U MPOTHO3a
YCTOMYUBOCTHU CKJIIOHOB PACYETHBIMU METOJAMH.

4.4.11. OueHKy M MPOrHO3 YCTOMYHMBOCTH CKIIOHOB KOJHWYECTBEHHBIMU
(pacueTHbIMM) METOAAMHU CIEAyeT MPOBOJUTh KAaK JJs OTIEIbHBIX €r0
MOP(OJTOTUYECKUX DJIEMEHTOB (KPYTHIX YCTYIOB, OTKOCOB W [Ip.), TaK H JUIs
OLICHKH YCTOWYMBOCTH BCEro CKJIOHA (KOPEHHOIO CKJIOHA M OIOJ3HEBBIX
HAKOIUJICHUH ), YYUTBIBASI PEOJIOTMYECKUE CBOMCTBA IOPOJ.

JIns kaxaoro TUma CKJIOHOB PEKOMEHIYETCS 3aJaBaTh HE MEHEE OJHOTO
pacyeTHOTrO CTBOpA MO HAIPABICHHUIO OXHIAEMOTO OIOJ3HEBOTO CMEIICHUS C
3aXBaTOM IO BBICOTE BCEH MOTEHIIMAIIBHO HEYCTOMYNBON 30HBI.

[Ipu olleHKE W TMPOrHO3€ YCTOMYMBOCTU CKIIOHOB KOJUYECTBEHHBIMU
MeToJaMu 0c000€ BHUMAHUE CIICTYET yACSTh:

JUIsT  YCTOMYMBBIX (B TEpUOJA TMPOBEJACHUS HW3BICKAHWI) CKJIOHOB -



ONPENEIICHUI0 HOPMATUBHBIX U PACYETHBIX IIOKA3aTENEH IPOYHOCTHBIX CBOMCTB Ha
OCHOBE OOpaTHBIX pacyeToB YCTOWYMBOCTU CKJIOHOB, aHAJIOTMYHBIX IIO
WHXEHEPHO-T€OJOTUYECKUM YCJIOBUSM, €CIM TaKuhe OIOJI3HM HAaOIONAr0TCs Ha
TEPPUTOPHUSIX, IPUMBIKAIOIINX K pACCMaTPUBAEMbIM YCTOMYUBBIM CKJIIOHAM;

JUISl YCIIOBHO YCTOWYMBBIX CKJIOHOB ((hOpMUPOBaHHE CKJIOHOB 3aBEPIIUIIOCH
HEJJaBHO M 3arac yCTOWYMBOCTH HEBEJIMK) - BBIMOJIHEHUIO OOpaTHBIX pacyeTOB
YCTOMYMBOCTU MNPUMEHHUTENBHO K BOCCTAHOBJIEHHBIM ("pEKOHCTPYHPOBAHHBIM')
WHXEHEPHO-TEOJOTUUYECKUM  YCJIOBUSIM, NP KOTOPBIX paHEe MPOUCXOANIH
OTIOJI3HEBBIE MTOABUKKH;

JUIs HEYCTOWYMBBIX CKJIOHOB B (ha3e cCMelieHus Omoii3Hs ((popMUpOBaHUE
CKJIOHOB IPOJOJKAETCS U COMPOBOXKAAETCS Pa3BUTUEM OIIOJI3HEHN) - OOpPAaTHBIM U
MPSMBIM pacyeTaM YCTOWYHMBOCTH AEHUCTBYIOIIMX OIOJ3HEH, a TaKKE IPOTHO3Y
3aXBaTa OIOJI3HEBBIMU IOJBH)KKAMU HOBBIX, IMPUMBIKAIOIINUX K HUM YYacTKOB C
BEPXOBOU WJIM HA30BOW CTOPOHBI CKJIOHA.

3HauyeHHs II0Ka3aTeNe CBOWCTB TPYHTOB, HMCIOJb3yE€MbIE IPH pacdeTax
YCTOMYMBOCTH CKJIOHOB, CJIEAYET NPUHUMATH C YYETOM IPOTHO3HPYEMBIX Ha
NEepPUOJT JKCIUTyaTallid NPOEKTHPYEMOro OOBEKTa HAUXYALIUX HWHKEHEPHO-
I€0JIOTMYECKHUX YCJIOBHUHM, C YUETOM TEXHOTCHHBIX BO3/IEUCTBUN B COOTBETCTBUU C
m 4.2.11.

[Iporno3 pasmepoB U 0OBEMOB OMOJI3HEBBIX TEJI PEKOMEHAYETCS BBIMOIHATH
JUISL KaXJOr0 KOHKPETHOI'O Y4YacTKa, IIE€ BBISIBJICHA BO3MOYKHOCTh HapyIICHHS
YCTOMYUBOCTH:

no aHajgoruu ¢ (HaKTHUYECKH HAOMIOJABIIMMUCS CMEIICHUSIMHU  TPU
COOTBETCTBMM HH)KEHEPHO-TEOJIOTHYECKUX YCIOBUN (T€0JIOTMYECKOr0 CTPOCHMS,
pacroiIoXKEeHUsI BOJOHOCHBIX TOPHU30HTOB, TNTyOWHBI YPOBHS IMOA3EMHBIX BOJA U
BEJIMYMH HANOpa B MECTax pasrpy3Kd Ha CKIOHE HAIOPHBIX BOJOHOCHBIX
TOPU30HTOB, BBICOTHI U KPYTU3HBI CKJIIOHA) TPOTHO3UPYEMOIO OIOJI3HS U OIOJI3HS-
aHasora, pyu He0OXOAMMOCTH, C COOTBETCTBYIOIIEH KOPPEKTUPOBKOM;

creuualbHbIMM pacueTaMu (UIsl ONOJ3HEW CHBUIa; BBbIJABIMBAHUS U
cy(PpdO3UOHHBIX).

[IporHO3 CKOPOCTH OINOJ3HEBBIX CMEIICHUM B LENSAX OLEHKH MX OMACHOCTH
CIEAYyET OIpENeisaTh METOJIOM aHAJIOTMU C YYETOM HMEIIIMNXCS JAHHBIX O
CKOPOCTSIX IEPEMENICHUS OMOJI3HEN pa3HOr0 MEXaHu3Ma, a JJisl ONOJI3HEW CABUTa,
BBIJIABJIMBAHUS U BSI3KOIUIACTUYECKHUX - TAKXKE CIIEI[UATIbHBIMU PacYeTaMU.

Bpemsi BO3HMKHOBEHMsI WJIM aKTHUBU3aLMU OMOJ3HEBBIX JAedopmariuii
PEKOMEHAYETCSl YCTaHABIMBATD 110 BBISABICHHOM Ul pacCMaTPUBAEMOIrO CKJIOHA U
pErMOHa LWKJIMYHOCTH Pa3BUTUS W PUTMUYHOCTH IMPOSIBIEHUS ONOJ3HEH (C
YYETOM MX MEXaHU3Ma) U [0 JaHHBIM pacdyeToB. PacyeT BpeMEeHH BO3ZHUKHOBEHUS
ONOJI3HEBBIX CMEIIECHUM Ui CKJIIOHOB WJIM JJIEMEHTOB CKJIOHA, HAaXOISIIMXCS B
NEepPUOJl HU3bICKAHU B CTA0OMJIIBHOM COCTOSIHUM, CJIEIYEeT BBIIOJIHATh 110
pe3yJibTaraM IPEAUIECTBYIOMIETO NPOTHO3UPOBAHMS W3MEHEHUN WHKEHEPHO-
reoJJOTMYECKOM OOCTAaHOBKM Ha 3aJaHHBIM CPOK (Kak MpaBWiIO, NMPUHUMAEMBbIN
PaBHBIM PACUETHOMY CPOKY KCIUTyaTallud 0ObEKTOB, pa3MeEIllaeMbIX Ha CKJIOHE).

CriocoObl ¥ METOJbl BBINIOJIHEHHUS] PACYETOB YCTOMUMBOCTU CKJIOHOB
PEKOMEHAYETCS MPUHUMATh COINIACHO MMEIIIMMCS METOAMYECKUM JTOKYMEHTaM



[0 KOJIMYECTBEHHON OLIEHKE M MPOTHO3Y YCTOMYHMBOCTH OIOJ3HEBBIX CKIOHOB, B
cooTBeTcTBMH C 1. 4.2.11.

Pe3ynbTaThl pacyeToB yCTOMYMBOCTH OMOJI3HEBBIX CKJIOHOB, MOJYYEHHBIE C
MPUMEHEHUEM DPA3JIUYHBIX PACUETHBIX CXEM, METOJOB U CIOCOOOB, HEOOXOIUMO
YBSI3bIBATh MEXKIY COOOM M KOPPEKTUPOBATh B IEJISIX 00ECIEUECHHS JOCTOBEPHBIX
JAQHHBIX JJI1 TPOEKTUPOBAHUS OOBEKTOB, B TOM YHCJIE MPOTHUBOOIOI3HEBBIX
COOPYKEHUHU.

4.4.12. Tlo pe3ynbTaTaM H3bICKAaHUN CIEIyEeT MPOTHO3UPOBATH KOCBEHHBIE
HEraTUBHBIC TOCIE/ICTBUSI OOBAJBHBIX M OMNOJ3HEBBIX CMEIICHWI, B TOM YHUCIE
AKOJIOTHYECKUE B COOTBETCTBUU C I1. 4.2.12.

4.4.13. TexHUYECKHI OTYET O pe3yJibTaTaX HWHKEHEPHO-TEOIOTHUYECKUX
M3BICKAaHUI B pallOHaX pa3BUTHS CKIOHOBBIX MPOLIECCOB JJIA pa3pabOTKH MPOEKTa
JOJKEH COJIepKaTh CIAEAYIOUUE JaHHBIE:

palilOHUPOBAHUE TEPPUTOPHUU C XaPAKTEPUCTUKON HOPMATHUBHBIX U PACUETHBIX
nmokaszarened  (PU3MKO-MEXaHWYECKUX  CBOWCTB  TMOPOJ TO  BBIJACICHHBIM
WH)XEHEPHO-TEOJIOTUYECKUM D3JIEMEHTaM B TMpelesiax KaKJI0ro TaKCOHAa, B TOM
YuCJIe 32 MpeJiejaMy OMOJI3HEBOr0 CKIIOHA, C YUETOM OXKHUJAEMbIX U3MEHEHUN ATUX
MokKazarejied TMpu aKTUBHU3ALUM OIOJI3HEBON JAesATEIbHOCTH (NIpU  HAJTUYUU
COOTBETCTBYIOIIMX MaTEPHUAJIOB - [0 CE30HHBIM MEPHOJIaM 32 MHOTOJIETHHM CPOK);

MOJIO)KEHUE TOBEPXHOCTEH (MM 30H) ociabjieHHs B MacCHMBE CKJIOHA
(TpeuHbl  PAa3NUYHOIO TMPOUCXOXKICHUS, CTaphble U CBEXHE ITOBEPXHOCTH
OTIOJI3HEBBIX CMEIEHUN, KOHTAKTHI CJIOEB, MPOCIOU U 30HBI MaJOMPOYHBIX MOPOJI,
30HBI TEKTOHHYECKOTO JIPOOJICHUS);

pacmpocTpaHeHHEe BOJIOHOCHBIX TOPU30HTOB M OOBOJHEHHBIX 30H B MAacCCHBE
MOPO/I, TUAPABINYECKHE TPAAUEHTHI U BETUYNHBI HATOPOB MOJI3EMHBIX BOJ;

HaJU4YUE€ Ha CKJIOHE U COCTOSHHE WHXKEHEPHBIX COOPYKEHHUH (B TOM 4YHCIE
MPOTUBOOTIOJI3HEBBIX W MPOTUBOOOBANBHBIX), BKIOYAs BOJOMPOBOIHYIO U
KaHAJIM3AI[UOHHYIO CETb.

JInst ckanbHBIX OOBAJIOOMACHBIX CKJIOHOB B TEXHHYECKOM OTYETE CIEIyeT
MIPUBOJIUTH OIIEHKY CTEMEHH OMACHOCTH (0C000 OmMacHbIE, OMACHBIC, HEOMACHbIC)
M0 pe3yjbTaTaM OIpeeaeHus MOPHOMETPUUECKUX U WHKEHEPHO-T€OJIOTMYECKUX
XapaKTepUCTUK (BKJIIOYAs XapaKTEPUCTUKY MPOUYHOCTHBIX CBOWCTB CKaJIbHBIX
OpOJ HAa OJJHOOCHOE CXKaThE), MAaCCOBBIX 3aMEpPOB TPEUIMHOBATOCTU, PACUETHOU
KPYIMHOCTA OOJIOMKOB CKaJIbHBIX T'PYHTOB IO WX MOTEHIMAIbHON OJOYHOCTH,
pPacyeTHYI0 TpaHHUIy 30HBI TMOPAKEHHUS OOBAJBHBIMU MaccaMH C Y4ETOM
CEUCMUYHOCTH IUIONMIAJIKK OOBEKTa CTPOUTENBCTBA, B COOTBETCTBHH C
tpeboBanusmu CHull 2.01.15-90 (ITpunoxenus S u 7).

[Io pe3ynpTaram JIOKaIbHOW OLIEHKM M ITPOTHO3a YCTOMYMBOCTH CKJIOHOB Ha
MepUoJ M3BICKAHUM U C YUYETOM MPOTHO3UPYEMBIX HauOosiee HeOIaronpusTHHIX
YCJIOBUHM CIEayeT MPUBOAUTH PEKOMEHAAIMU sl BEIOOpA MPOTUBOOIOI3HEBBIX U
MPOTUBOOOBATIBLHBIX MEPOIIPUATHIA.

KpoMe Toro, TeXHMYECKHUW OTYET JOJKEH COJepKaTh HMCXOJHBIC JaHHBIC U
pe3yJbTaThl pacyeTa YCTOMYMBOCTH CKJIOHOB W OTKOCOB, IPOTHO3 pPa3BUTHS
OTIOJI3HEBBIX ~ MPOLIECCOB 0€3 ydeTra BO3JEHUCTBUS OT MPOCKTUPYEMOTO
CTPOUTENBCTBA, UCXOJIHbIE JJAHHBIC JJIs pa3pabOTKU MPOEKTa MPOTHUBOOIOI3HEBBIX



U TPOTUBOOOBAIBHBIX COOPYKEHHW HM MEPONPHATHH, a TakkKe JApyrue
HEOOXOIMMBIC JJAHHBIC B COOTBETCTBUU ¢ TpeOoBaHusmu 11. 6.17 CHull 11-02-96.

4.5. NHXEeHEPHO-T€OJOTUYECKUE W3BICKAHUS
JUIs1 pa3paboTKu paboueil TI0KyMEeHTaIuu

4.5.1. Ilpu UHXKEHEPHO-TEOJOTUYECKUX U3BbICKAHUIX JIJIS pa3paboTKku pabouei
JOKYMEHTAllMM B pailoHaX pPa3BUTHUS CKIOHOBBIX IPOILIECCOB HEOOXOIUMO
o0ecreuynBaTh COCTaB U COACPKAHWE OTUYETHOM JOKYMEHTAIIMH B COOTBETCTBHUU C
TpeboBanusmu mm. 6.24 - 6.26 CHull 11-02-96, nm. 8.1 - 8.20 CII 11-105-97
(dactp I) 1 HacTOSAIUX MPABUIL.

4.5.2. Ilpu uHX)EHEePHO-TEONOTUYECKUX U3BICKAHUIX JIJIsl pa3paboTku pabouei
JOKYMEHTAllUM B paliOHAaX pa3BUTHs OIACHBIX CKJIOHOBBIX IPOLECCOB CIIEIyET
JIOTIOJTHUTENIHPHO K U3BICKAHUSIM B OOBIYHBIX MTPUPOHBIX YCIOBUAX BHITIOIHATD:

YTOYHEHHE OTOJI3HEBOM U 00BaIbHOM 0OCTAaHOBKM HAa y4acTKaxX pa3MeIleHUs
OTJIEIBHBIX 3AHUI U COOPYKEHHI C AETAIbHOCTBHIO, 00ECIIEUNBAIOILIEN pACUEThI U
OLICHKY YCTOWYMBOCTM CKJIOHa (OTAEJIbHBIX €ro 4YacTed WM OTAEJbHbIX
OTIOJI3HEH);

NOJIyYeHHE JIOMOJHUTEIbHBIX JaHHBIX, HEOOXOJUMBIX JUIsl pa3pabOTKu
paboueil JOKYMEHTALMK MPOTUBOOIIOI3HEBBIX COOPYKEHUH;

IPOJOJDKEHNE OpPraHU30BaHHBIX paHee CTAalMOHAPHBIX HAOMIOJEeHUN 3a
OTIOJI3HEBBIMU M OOBAJILHBIMU IPOIIECCAMHU U OMOJI3HEOOpa3yomuMu (paKkTopamu
U CO3JIJaHUE MPU HEOOXOAMMOCTH JIOMOJHUTEIbHBIX HAOII0/IaTeIbHBIX ITYHKTOB C
Y4ETOM pa3sMEILIEHHWs Ha MCCICAYEMOM IUIOLIAJKEe KOHKPETHBIX 3IaHUl U
COOPYKECHUHU.

4.5.3. CoctaB 1 00BEMBI OTJICIBHBIX BUIOB M3BICKATEIHCKUX PAOOT CIEayeT
00OCHOBBIBaTh B MPOTpaMMe H3bICKaHHM, MCXOMi M3 UX IIEJIEBOIO Ha3HAYCHUS,
HAaMEUYECHHBIX ITPOEKTHBIX PEIICHHUN 0 CTPOUTENIBCTBY 3JAHUN U COOPYKEHUH, B
TOM YHCJIE 3alllUTHBIX, ¢ yueToM TpeboBanuit pazaena 8 CII 11-105-97 (uacts 1),
JUIsL pacueTOB OCHOBaHUI M (DyHIAMEHTOB B MpEEIax KOHTYPOB MPOEKTUPYEMBIX
31aHUN U COOPYIKECHUM.

OT60p mpoO TPYHTOB M CXEMbI JTaOOPATOPHBIX OMPEACIICHHI MOoKa3aTese
OPOYHOCTHBIX CBOMCTB TPYHTOB JIOJDKHBI ~ YCTAHaBJIMBATBCS C  YYETOM
pacmoyioKeHUs] W XapakTepa TIOJArOTOBKM OCHOBaHHUS H  OCOOCHHOCTEMH
AKCIUIyaTalluM MNPOEKTUPYEMBIX 3/IaHUI M COOPYKEHHIl Ha KaXXIOM Y4acTKe
(cpe3ka, MOJCHINKA, YKJIOHBI OBEPXHOCTH, IKPAHUPOBAHHUE ac(alibTOM, HAIUUHE
MOKPBIX ITPOLIECCOB, YTEUEK, TMHAMUUYECKUX HArpy30K H T.II.).

4.5.4. OueHKy M NPOTrHO3 YCTOWYMBOCTH CKJIIOHOB CIIEAYET OCYILLECTBIATH B
cooTBeTcTBHM C mII. 4.2.11, 4.3.5, ¢ yueToM BBIOpaHHOTO MOJIOKEHUS COOPYKEHHI
M YTOYHEHHBIX TPAHMI] 30H pPA3IMYHOM CTEIEHU OINACHOCTH CKJIOHOBBIX
nporeccoB. I[Ipu oOlEeHKE W MPOrHO3€ YCTOMYMBOCTH OIIOJ3HEBOTO CKJIOHA
pacUEeTHBIMU METOAAMHU CIIEAYET YUUTHIBATh moJiokeHus 1. 4.4.11. CnenuanbHbie
pacyeThl TOJKHBI BBITOIHATHCS 711 OLIEHKH BPEMEHHOM YCTOMYMBOCTH OTKOCOB
CTPOUTEIIBHBIX BBIEMOK.

[Ipn npenocTaBIEHHHM 3aKa3YMKOM HCXOAHBIX [IaHHBIX, XapaKTEepU3YHOLIUX



MIPOCKTUPYEMBIl OOBEKT, COCTABIISETCS MPEABAPUTEIbHBIN MTPOTHO3 YCTOWYUBOCTH
CKJIOHA C YYETOM CTPOUTEIBCTBA IPOECKTUPYEMBIX 34aHUN U COOPYKEHHM.

Pacuernble CTBOpPBI PEKOMEHAYETCSI pPACIOJIaraTh Ha BCEX MMEIOIIUXCS WU
MOTEHIIUAJIBHO BO3MOXKHBIX OMoJ3HAX (1 - 3 cTBOpa Ha KaXkJOM OIOJI3HE IO €ro
OCH), @ TAaKXXE€ Ha BCEX OIOJ3HEOINACHBIX YYacTKaxX MPOEKTUPYEMbIX 3AaHUN U
COOPYKEHUHU.

4.5.5. B TexHuueckoM oTyeTe (3aKIIOYEHHH) O pe3yJibTaTax HHKEHEPHO-
re0JIOTUYECKUX U3BICKAHUM I pa3paloTKu paboyeill JOKyMEHTalUu CIeAyeT
JOTIOJTHUTENIBHO NPUBOJUThH XapaKTEPUCTUKY AUHAMHUKH CKJIOHOBBIX IIPOLIECCOB 3a
NEPHUOJ, MPOLIEAIINI CO BPEMEHN OKOHYAHUs U3bICKAHUM Ha MPEbIIyIIEM dTalle,
C YYETOM pe3yJbTaTOB MPOBOJUBUIMXCS CTAalMOHApPHBIX HaOMIOAEHUHA 3a
CKJIOHOBBIMM TpoOllECCAaMU U OOYCJIOBIMBAIOLIUMHU UX (akTopaMu, a TaKxke
PEKOMEHIalluu 711 IPOU3BOACTBA CTPOUTENBHBIX PaboT.

Ha yuactkax crpourtenbcTBa Kaxaoro 3xauus [ u Il ypoBHsS OTBETCTBEHHOCTH
J0JDKHA OBITH yCTaHOBJIeHA (a3a (CTaaus) pa3BUTHUS OMOI3HS, MOITHOCTb U COCTAB
OIOJI3HEBBIX T'PYHTOBBIX Macc, 0CIa0JE€HHbIE 30HbI, INIOCKOCTH CMEILLEHUS.

4.6. IH)KEeHEPHO-TE€OJIOTNYECKUE U3bICKAHUS
B IIEPHOJI CTPOUTENBHCTBA, IKCIUTYyaTalluH
Y JIMKBUJIALIMA 3[IAHUKA U COOPYKECHUH

4.6.1. HHXeHEpHO-T€OJOTUYECKUE U3BICKAHUS B IEPUOJ CTPOUTEIIbCTBA
31aHUA U COOPYKEHMH B paliOHaxX pPa3BUTHUS OINACHBIX CKJIOHOBBIX IPOLIECCOB
JOJDKHBI OOecrieurBaTh IMOJIy4YeHHE MAaTepuajoB M JAHHBIX O COCTOSHUU U
U3MEHEHUM  WHXXEHEPHO-T€OJOTMYECKUX  YCIOBUWA  JUIsl  KOHTPOJS — WIH
KOPPEKTUPOBKHU MPOEKTHBIX PEIICHNUN U MEPONIPUATHN, CBSI3aHHBIX C ITOBBIILIEHHEM
YCTOMYMBOCTH, HANEKHOCTH M DKCIUIyaTallMOHHOM IPUTOJHOCTH BO3BOJMMBIX
31aHUHN U COOPYKEHUHU.

CocTaB U 00BEMBI MU3bICKATENBCKUX Pa0OT B 3aBUCHUMOCTU OT cTaauu ((asbl)
OINOJI3HEBOI'O TMpOLECcca CIEAYET YCTAHABIMBATH B IIPOTPaMME H3BICKAHHUM C
YYETOM COCTOSIHASL M YCTOMYMBOCTU OIIOJ3HEBBIX CKJIOHOB, B COOTBETCTBHM C
TEXHUYECKUM 3a1aHUEM.

[Ipy  BeneHWMM  UCIOIHUTEIBHOM  TEOJIOTMYECKOM  JOKYMEHTAIuU
CTPOUTENBHBIX BBIPAOOTOK (KOTJIOBAaHbI, TpaHIIEM M Jp.) HEOOXOIUMO
(UKCUpOBaTh TPHU3HAKK TMPOSBICHUS CKJIOHOBBIX IPOIIECCOB, B TOM YHUCIE
TPELIMHBl OTPhIBA U OOPTOBOIO OTIIOPA, 30HBI OCIAOJIEHHBIX IPYHTOB, BHIBAJIOB,
OCBIIIAHUSA U T.II.

Ha onon3HeBbIX TeppUTOPHSIX B (a3zax HA4YaJIbHOTO MEPUOAA MPOSBICHUS U
OCHOBHBIX  CMeImIeHn:d omom3Hs (Tabn.  4.2) HeoOXOauMO  BBITIOJIHSTH
CTal[MOHApHbIE HAOJIOEHUA 3a MOSABJICHUEM M Pa3BUTHEM TPEUIMH OTpPHIBA,
JUHAMHMKOM CMEIICHUS OIOJ3HEBBIX MAacC, U3MEHEHUEM COCTOSIHUS M CBOWCTB
TPYHTOB, THUJPOT€OJIOTMUYECKUX YCIOBUH, MOpP(}OIOrUM U  yCTOWYUBOCTH
OIOJI3HEBOT'O CKJIOHA.

Ha noreHnmanbHO OMOJI3HEBBIX TEPPUTOPHUSX U OMOJ3HEBBIX TEPPUTOPHUAX B
($azax MOATrOTOBUTENILHOIO IEPUO/A, BPEMEHHOM W JIUTEIBHOM CTaOuUIu3aluu



CJIETy€eT BBINOJIHATH CTallMOHAPHBIE HAOIIOJCHUS 32 U3MEHEHUSMH HAaNPsDKEHUH B
MacCHUBE, IIOPOBOTO [JABJICHUS W THUIPOTE€OJOTHYECKHMMHU YCIOBHUAMHU C LEJBIO
YCTAHOBJICHHSI CTENEHW BIMSHUS HPUPOAHBIX M TEXHOIEHHBIX (DAKTOPOB Ha
YCTOMYUBOCTD OIOJI3HEBBIX CKIIOHOB.

[Ipn 5TOM Hapsny ¢ NOKYMEHTUPOBAHHEM OTKOCOB CTPOMTEIBHBIX BBIEMOK
Ipyu HEOOXOJMMOCTH MOTYT TPOU3BOJUTHCS JONOJIHUTEIbHBIE MapLIPYTHHIE
HaOJII0JICeHHs], MPOXOJIKa TOPHBIX BBIPAOOTOK, OTOOP 0Opa3loB T'PYHTOB M MPOO
NOJ3EMHBIX BOJA W HX JlabopaTopHble aHAW3bl, Teo(pU3MUYEeCKue U
TUAPOrEOJIOTUYECKUE HCCIIEIOBAHMS, IMOJIEBBIE UCCIEAOBAHUS CBOWCTB T'PYHTOB,
pacyeThl YCTOWYMBOCTH CKJIOHOB U MOJCIIMPOBAHUE.

Pe3ynpraThl MHXXEHEPHO-T€0JIOrMYECKUX U3bICKAHNI B IIEPUOJT CTPOUTEIIBCTBA
00BbEeKTa JOKHBI IPEJICTABIATHCS B BUIE TEXHUYECKOTO OTYETa (3aKJIIOUEHUs),
KOTOPBIM TOJKEH CONEPKATh NAaHHBIE O CKOPOCTH M NEPUOAMYHOCTH CMEILCHUSA
ONOJI3HEBBIX MAacC, NPOSBICHUM W PA3BUTUU TPELIMH OTPbIBA, HW3MEHEHUU
COCTOSIHAS W CBOMCTB T'PYHTOB, THJIPOT€OJIOTMYECKUX YCIOBUW, MOP(OIOruu H
YCTOMYMBOCTH OIIOJI3HEBBIX CKJIOHOB, & TAKXKE PEKOMEHAAUMWU I MPOU3BOACTBA
CTPOUTENBHBIX pPadOT, OCYIIECTBICHUS MPOTUBOONOI3HEBBIX MEPONPUATUNA U
BBINIOJIHEHUS  JANbHEHIIMX M3BICKATEIbCKUX paboT, B TOM 4HCIE, TpH
HEOOXOJAMMOCTH, PEKOMEHJALMU 10 KOPPEKTUPOBKE MMEIOUIEHCS CHUCTEMBbI
MHXEHEPHO-T€0JOTHYECKOTO MOHUTOPHUHTA.

B mnpouecce crpoutenbctBa 00BEKTa B cllydae 3aMETHOM aKTUBHU3aLUU
CKJIOHOBBIX TIPOIIECCOB HEOOXOAMMO BBIIOJIHEHUE HWHKEHEPHO-T€0JIOTMYECKUX
U3BICKAHUM JUIsI CPOYHOM OLEHKH CHUTYallMM W OIEPaTUBHOIO IPUHATHS
peKOoMeHAanui ISl BO3MOXHBIX HM3MEHEHMN NPOEKTHBIX pelIeHui (BKIHOYas
3aIATHBIE COOPYKEHUSI U1 MEPOIIPUATHS) U OPTaHU3ALUU CTPOUTEIBHBIX padoT C
LIEJIBI0 BOCCTAHOBJICHHUSI U TIOBBIIIEHUS] YCTOMYUBOCTH CKIIOHOB.

4.6.2. HHXEHEPHO-T€OJIOrMYECKHE W3BICKAHHWS B MEPHUOJ OIKCIUTyaTaluuu
MPEAUPUATUANA, 3NAHUM U COOPYKEHUU CIEAYET NMPOU3BOAUTH TaK K€, KaK U B
MEPUOJT CTPOUTEIBCTBA, C YYETOM JIOMOJHUTEIBHBIX TpeOOBAaHUU HACTOSIIETO
ITyHKTA.

[Ipn wu3BICKAHUSAX HEOOXOJUMO YCTAaHABIMBATH JUHAMUKY HW3MEHEHUS
(bakTopoB, 00YCIOBIMBAIOIINX aKTUBHU3AIMIO OIMOJI3HEN 1 00BAJIOB.

B coctaB cranuoHapHbIX HaONIOJEHUM cleAyeT BKIIIOYaTh HaOMIOIECHUS 3a
ocaikaMu U JaeopManusIMH IKCIUTyaTUPYEMBIX 3JaHUM U COOpPYKEHUH,
oOciieqoBaHME HMX OCHOBAHMI, a Tak)Ke HAOJIOAECHUS 3a COCTOSHUEM H
HCIIOJIb30BaHUEM OITOJI3HEBOT'0 CKJIOHA, BKIIKOYAs IIPUJIEratOly 0 TEPPUTOPHUIO.

M HXEeHEpHO-T€0JIOrMYECKUE U3BICKAHUSA CIEAYET BBIIOJHATH HA OIOJ3HEBBIX
TeppuTopusix B (asax BpeMEHHOW U [UIMTEIbHOW CTaOWIM3alMud H Ha
IIOTEHIHAJIBHO OIIOJI3HEBBIX TEPPUTOPHUSAX C LEJIBbI0 CBOEBPEMEHHOIO BBISABICHUS
AKTUBM3AllMM OIOJI3HEBBIX NPOLIECCOB, MOITYYEHUS HEOOXOIUMBIX HAHHBIX IS
oOecrieyeHusi 3aUIUTHBIX MEPONPUITHI IO COXPAaHEHHUIO YCTOMYMBOCTU H
DKCIUIyaTallMOHHOM IPUTOJHOCTH CYIIECTBYIOLIUX 3JaHUA U COOPYKECHUH, a
TaKXe U1 yTOUYHEHUS PAHEE BBINOJHEHHBIX M COCTABJIEHUS HOBBIX IPOTHO30B
YCTOMYUBOCTHU CKJIIOHOB U OTKOCOB.

NHXEHEpHO-T€0JIOTUYECKUE M3bICKAHUS Ha OIOJI3HEBBIX 3AaCTPOEHHBIX



TeppUTOpUSIX B (Da3zax HAYAIBHOrO IEPHOJa IPOSBICHUSA, a TAaKXKE PA3BUTHSA U
(hopMHUpPOBaHUS OTIOJI3HEBOTO MPOIIECCA BHIMOTHSAIOTCS TI0 TEXHUYECKOMY 3aJJaHUTO
3aKa34uMKka M JOJDKHBI OOECIeUMBATh YCTAHOBJICHHE JAUHAMUKHU OIOJI3HEBOTO
mpolriecca M TMOJYy4YeHUE JaHHBIX IS OINEPAaTUBHOTO pEUIeHUs 3a7ad 1o
YCTPAaHEHUIO WJIM CHUXKECHUIO BJIIUSTHUS HEOIAronpuaTHBIX (PaKTOPOB, MPOBEACHUIO
MEPONPUSATUIN MO TUKBUIAIMU aBaPUIHBIX CUTYAIIH.

4.6.3. HHXEHEPHO-T€OJOTUYECKUE U3bICKAHWS B TMEPUOJ JMKBUIALUU
00BEKTOB JIOJKHBI OOECIeYMBaTh IIOJYyYCHUE MATEPHAJIOB W JAHHBIX IS
YCTaHOBJICHUsI 0€30MaCHBIX YCIOBUM MPHU BHITOJHEHUU PabOT MO CHOCY 3/aHUN U
COOpYKEHUU, OOOCHOBAHUS MEPOINPHUATUM IO caHauu (0340POBJIECHHUIO)
UCIIOJIb3yEMOM TEPPUTOPUU U MEPOIPUITUNA IO MPEKPAMICHUIO WIM CHUKCHUIO
AKTHUBHOCTH OIIOJI3HEH 1 00BAJIOB.

5. THXKEHEPHO-T'EOJIOT MYECKHE U3bICKAHMA
B PAUOHAX PA3BUTHA KAPCTA

5.1. OO01me moJIOKEHUI

5.1.1. Tloxm xkapctoM cieAyeT NOHUMaTh COBOKYIHOCTh T'€0JOTHYECKHUX
IpOLIECCOB U SIBJICHUM, BBI3BAHHBIX PACTBOPEHHEM TMOA3EMHBIMU U (WUJIN)
MOBEPXHOCTHBIMH BOJAMH TOPHBIX MOPOJ W TMPOSBISIONIMXCS B 00pa3oBaHUU B
HUX IIyCTOT, HAPYUIEHUU CTPYKTYPbl U U3MEHEHUU CBOWCTB.

KapcToBeiii mpoiiecc COMpOBOXKAAETCS Pa3MBIBOM TOpoJ, cyddosuei,
nedopManisiMU  TIOBEPXHOCTH 3€MJIM M OCHOBAHHMM 3HaHUN M COOPY>KCHHM
(npoBanel, OCelnaHHsl, BOPOHKH), U3MEHEHUEM CBOMCTB I'PYHTOB IOKPBIBAIOIIEH
Tor, GOPMHUPOBAHUEM OCOOOTO XapaKTepa MUPKYISAIUU U PEeKUMA TTOI3EMHBIX
Y TIOBEPXHOCTHBIX BOJI M CTIEHU(PUUECKOTO peibeda MECTHOCTH.

5.1.2. K paiioHaMm pa3BUTHS KapcTa CIEAYET OTHOCHTh TEPPUTOPUHU, B
npeaenax KOTOPbIX PaclpOCTPAHEHbl BOJIOPACTBOPUMBIE TOPHBIE MOPOJbI
(M3BECTHSIKHM, [IOJIOMUTBI, MEJ, TUIICHI, AHTUAPUTHI, KaMeHHas COJdb U T.I.) U
MMEIOT MECTO WJIM BO3MOXHBI MTOBEPXHOCTHBIE U (WJIM) MOJ3EMHBIE MPOSBICHHUS
KapcTa.

5.1.3. K kapcToBeIM JehopmManusiM 3eMHOM TTOBEPXHOCTH CIEAYET OTHOCUTD:
NpOBaJIbl, JIOKaJIbHBIE W OOIIME OCEeNaHUs TEPPUTOPUHU, a TaAKKE KOPPO3UIO
(pacTBOpEeHUE) MOBEPXHOCTH KAPCTYIOMIUXCS TTOPOSI.

KapcToBbIM mnpoBajioM cuuTaeTcsi 0OYCJIOBJIECHHOE pPa3BUTHEM KapCTOBOIO
mpoiiecca KatacTpoduuecku OBICTpoe OOpyIIeHHE 3e€MHON TOBEPXHOCTH (WU
OCHOBaHMs (yHIaMEHTa) C oOpa3oBaHWEM B Hell siMbl (BopoHkH). Cremyer
paznuyarb TUOBI KapCTOBBIX IPOBAJOB: KapCTOBO-OOBaJbHBIE, KapCTOBO-
cybdo3noHHbIE U cMelIaHHbIe (KapcTOBO-CYh()O3MOHHO-00BANIbHBIE).

KapcToBo-00BasbHbIE MPOBaJbl BOZHUKAIOT IPU HAJTMYMKU HA MaJlol riyOuHe
JOCTaTOYHO KPYITHOM MOJOCTH € OCJIa0JIEHHOM, TOTOBOM K OOPYIIEHHUIO KPOBJIEH.

KapcroBo-cyhdo3nonnbie npoBagbl IPOUCXOIAT B pe3ysIbTaTe MepeMenieHus
bunbpTpyromeics BOJOW IMECYaHO-TJIMHUCTOTO MaTepuaia M3 MOKPBIBAIOIINX
MOPOJ B KAPCTOBBIE MOJIOCTH U (UJTM) pACUIUPEHHBIC TPEIIUHBI.



K 7nokanbHbBIM oOCeHaHUsIM CIEAYyET OTHOCUTH ITOCTEIICHHbIE OIyCKaHUS
36MHOM TIOBEPXHOCTHM M CJIAraloliuX €€ TPYHTOB, HMEIOIINE MOMEPEUHUK
(nnametp) He 00Jee HECKOJIbKUX JECITKOB METPOB.

[IpoBanbl U JOKalbHBIE OCENAHMSI BO3HUKAIOT MOOJWHOYKE WM TPYIIaMHU.
OHu TmoApa3AeNsSItOTCS Ha TMEPBUYHBIC, MPOUCXOJAIIMNE HAa HOBOM MeECTE, U
MOBTOpHBIE. B pe3ynbrare nepBUUHBIX 00pa3ylOTCsl HOBbIE KapCTOBBIE BOPOHKH, a
MOBTOPHBIE TMPOBAJIBI M JIOKAJIbHBIE OCEJaHUS BBI3BIBAIOT  IOCIEAYIOIIEE
yIIIyOJIeHUE U PaCHIMPEHHE STUX BOPOHOK. [IpoBanbl M JIOKaJbHBIC OCEIAHUS
MOTYT 4epeZIoBaThCs APYT C APYTOM U MOBTOPATHCSI MHOTOKPATHO HA OJTHOM M TOM
K€ MECTE WJIU MOOJIHU30CTH.

K o6mumM oceganusiM ciaeayeT OTHOCUTD MOCTENIEHHBIE OMyCKaHUsI OOIIMPHBIX
Y4aCTKOB 3€MHOW IMOBEPXHOCTH.

5.1.4. Cpenu mOBEpXHOCTHBIX KapCTOBBIX (POPM CieAyeT pa3inudaTh: BOPOHKHU
- 3aMKHYTHIC BIAQJWHBI, 00pa3yIOIIMECs W PaACTyIIde B PE3yJbTaTe MPOBAJIOB U
JOKaJIbHBIX OCEAaHUM TpPYHTA, CIIAraloliero 3€MHYI0 MOBEPXHOCTb, Kapphl -
(opMBI TOBEPXHOCTHOTO PACTBOPEHUSI TOPHBIX MOPOJ; MOHOPHI - TPEUIUHBI,
MOTJIONIAOIINE BOJAY; CJIOXKHBIE KapCTOBO-3PO3HOHHBIE BIAJUHBI (OBpar,
KOTJIOBUHBI W JAp.) - (QopMmupyromuecss 3a CYET  B3aUMOJICHCTBUS
MPOBago00pa3OBaHusl M APO3UHU; MYJbJAbl OCEIAaHUs - TMOHWKEHHS, BbI3BAaHHBIC
o0LIMM OCeTaHHEM 3€MHOM OBEPXHOCTH.

K nomzemMHBIM KapcTOBBIM (pOpMaM OTHOCSITCS: pACUIMPEHHbIE PACTBOPEHUEM
(packapcTOBaHHbIE) TPEIIUHBI; MOPBI PACTBOPEHHS (10 2 MM); KaBepHHI (OT 2 10
20 MMm); pa3HOOOpa3HBIE MOJOCTH (B TOM YHCIE TEUIEPbl); pa3pylIeHHbIE U
Pa3yILUIOTHEHHbBIE 30HbI; TOBEPXHOCTH PACTBOPEHHUS CIOEB KAPCTYIOLIUXCSA MOPO/I;
HapyIIEHUs 3aJIeTaHus TOPHBIX MOPOJ] B pe3yJIbTaTe UX CABIKCHHS U OOpYIICHUS
HaJl KapCTOBBIMHU IMOJOCTSIMU, PA3pPYIICHHbIMU M Pa3yILUIOTHEHHBIMH 30HAMU;
BOPOHKH U JApPYTrHE€ KapcToBbie (POpPMBI TOTpeOCHHOTrO maneopenbeda 3eMHOM
MMOBEPXHOCTH.

K  cBsi3aHHBIM C  KapcTOM  OCOOCHHOCTSIM  TUJIPOJIOTHYECKUX U
TUAPOTEOJIOTUYECKUX YCIOBUM OTHOCATCS: KpallHe HEOJHOpPOAHAasT M HEPEIKO
BEChMa BBICOKAsI BOJIONIPOHUIIAEMOCTh 3aKapCTOBAHHBIX MOPOJI; HEPABHOMEPHOCTH
pacrpeiesieHUs U peXruMa MOBEPXHOCTHOTO U MOJ3EMHOTO CTOKA; HAJTUYUE 04aroB
MHTEHCUBHOT'O TOTJIOIIEHUSI MOBEPXHOCTHBIX BOJ, YT€UEK M3 BOJOXPAHWIHIL U
BHE3AIMHBIX OOJIBIINX BOJONPUTOKOB B TOPHBIE BRIPAOOTKU M KOTJIOBAHBI.

5.1.5. Tlo cocraBy 3akapCTOBAaHHBIX IOPOJ CJIEAYET BBIAEIATh TPU THIIA
KapcTa: KapOOHATHBIN (TPYIHOPACTBOPUMBIE MOPOJIBI - U3BECTHSK, TOJIOMUT, MET,
Mpamop); cyibGaTHBIN (CpeIHEepacCTBOPUMBIE TOPOJbI - THIC, AHTHIPUT) U
XJIOPUJHBIN, WM COJITHOM (JIErKOpacTBOPUMBIE MOPOJAbI - TalUT, CHUJIbBUH,
kapHaut). [lo ycrmoBusM 3ameranusi HEOOXOJUMO pa3IuvaTh JBa BUIA KapcTa:
OTKPBITHIA - KapCTYIOIIUECS TMOPOJAbl 3aJIETal0T C TMOBEPXHOCTH U TOKPBITHIM
(MMeromuil  MPeuMYIECTBEHHOE paclpocTpaHeHue Ha Ttepputopun Poccun) -
KapCTYIOIIUECS MOPOJIbl TOKPHITHI CBEPXY HEPACTBOPUMBIMU IMOPOIAMHU.

[Io oTHOmIEHHWIO K TOA3EMHBIM BOJaM KapCTYIOIIMECS MOPOIbl CIEayeT
NoJIpa3/IeNsATh Ha 3aJI€ralolire B 30He a3pallii, B 30HE BOJOHACHIIICHHUS, a TAKXKE B
NEpPEeXOoHON 30HE KOJeOaHMsI YPOBHS KapCTOBBIX BOJ, KOTOPAasl B ONpPEIEIICHHbBIX



YCIOBUSIX MOKET COCTAaBIATh JECATKH METPOB W SIBIISITHCSA OMNPENCISIONICH s
OLICHKH KapCTOOMAaCHOCTH.

[To BpemeHnu oOpa3oBaHus pa3InyalOTCs APEBHUN KapCT, 3aBEPIIUBIIHI CBOE
pa3BuTHe (M, KaKk IpaBUiio, MOrpeOCHHBIN 1o/ 00Jie€ MOJIOIBIMU OTJIOKEHUSIMU) U
COBPEMEHHBIA KapCT, MPOSIBISIOMMI ceOsi B 00Opa30BaHMM HOBBIX KapCTOBBIX
dhopm.

OXuBJICHHE IPEBHETO KapcTa BBI3BIBACTCS ABYMs IPUUYNHAMM:

WHTEHCUBHBIMU COBPEMEHHBIMH TEKTOHUYECKUMU JIBUKEHUSAMHU (TIOTHATHEM )
WIM WU3MEHEHUSMHM TUJPOTE€OJOTHYECKUX M THUIPOTEPMHUYECKHX  YCIOBHUI
TEPPUTOPHUH TPU TEXHOTCHHBIX BO3ACHCTBUSAX, YTO MPUBOAUT K BO30OHOBJICHHIO
PacTBOPEHUS TOPHBIX MTOPO/I;

U3MEHEHHEM HANpPsDKEHHOTO COCTOSHUS U (PU3UKO-MEXaHUYECKUX CBOMCTB
TOPHBIX TIOPOJl, MOKPBHIBAIOIIMX 3aBEPIIUBIINE CBOE Pa3BUTUE IOJ3EMHBIE
KapCTOBBIE (DOPMBI, UX THAPOJMHAMHUYECCKUM PA3PyIICHHEM U BBIHOCOM MEJKOTO
Marepuana (cyddosueii), a TakkKe JIUHAMUYCCKUMH BO3JICUCTBHSIMH, UTO
MPUBOJUT K 0OpPa30BaHUIO MOBEPXHOCTHBIX KAPCTOBBIX (HOPM.

Cnenyer TakKe BBIICNATh TEPPUTOPUU C TOTEHIMAIBLHO BO3MOXKHBIM
MPOSIBJICHUEM KapcTa B OMPEEICHHBIX MPUPOAHO-TEXHOTCHHBIX YCIOBHUSIX.

5.1.6. Ilpu npou3BOACTBE H3BICKAHMI B pallOHaX pa3BUTHS KapcTa B
TPYAHOPACTBOPUMBIX KapOOHATHBIX MOPOJaX OCHOBHOE BHMMAaHHUE JOJKHO OBITh
HAIpaBJICHO Ha BBISIBIICHUE YK€ C(OOPMUPOBABIIMXCS KapCTOBBIX (opM (uX
MOJIOKEHHST U TIapaMeTpoB), MOCKOJIbKY Bpemsi, HeoOxoaumoe st oOpa3oBaHUS
HOBBIX 3HAUUTENIBHBIX [0 pa3Mepy KapCTOBBIX IyCTOT, HE COU3MEPUMO, KaK
MPaBUIIO, CO CPOKOM CIY>KOBI MHXKEHEPHBIX coopykeHuil. Hapsinmy ¢ BbIgBIeHHEM
KPYIHBIX KapCTOBBIX (OPM, CIIETyeT yIesiTh 0c000€ BHUMAHUE M3YUYEHHUIO CETH
pacKapCTOBaHHBIX TPEIIUH, PE3KO IMOBBIIAIOIINX BOJONPOBOAUMOCTh MAacCHUBA,
OCOOCHHO TIPM BO3MOKHOCTH YTEUYEK TIPOMBINIICHHBIX BOJA, OOOTaIIEeHHBIX
KHUCJIOTaMH, OPTAaHUYECKUMU COCIUHEHUSIMU U JPYTUMU TOKCHKAHTaMU, KOTOPHIE
MOTYT YCKOPUTb pa3BUTHE KapcTa M BbI3BATh 3arps3HEHHUE BOJOHOCHBIX
TOPU30HTOB.

[Ipu u3bICKaHUAX HA yYaCTKaxX Pa3BUTHS JOJOMHUTOBOIO KapcTa HEOOXOAUMO
BBISIBJISITh HAJIMYHE JIOJIOMUTOBONH MYKH, €€ MOIIHOCTh U CBOMCTBA, BO3MOXKHOCTh
BBIHOCA HAaNOpHOU (puibTpalueii, Haau4ue ocaablIeHHbIX 30H, 00YCIOBIMBAIOITUX
HEOJIHOPOJJHOCTh €CTECTBEHHBIX OCHOBAHHUI M OOIIYI0 HEOJHOPOAHOCTh MAaCCHBA,
OCOOCHHO TMpPHU MPOEKTUPOBAHUU OTCTOMHUKOB, XBOCTOXPAHWJIWI] M BOJOEMOB
JT000T0 THTIA.

[Tpu n3bICKaHUSX B palloHAX PACIPOCTPAHEHHUS MEJIOBOTO KapcTa, 0COOEHHO B
TONIIAX MHCYETO MeJa, NPEACTaBICHHBIX TMECTPhIM YEPEIOBAHUEM PBIXJIBIX
Pa3HOCTEH Mella U MEJIOTOIOOHBIX Mepreyiei, HeoOX0IMMO JIeTaTbHOEC U3YUEHUE
MPUPA3IOMHBIX 30H JPOOJIEHHUS, YYACTKOB MOBBIIIEHHON TPEIIMHOBATOCTH, TJIE
KapCTOBBIC  SIBJICHUSI  Pa3BUBAIOTCS BEChbMa aKTUBHO, C OOpa3oBaHUEM
MHOTOYHUCIICHHBIX MOA3€MHBIX ITyCTOT THUMA "NMUCHhUX HOP' M KapCTOBBIX MPOBAJIOB.
CnenyeT yuudThIBaTh, UYTO MEJOBBIE TIOPOJbI B 3HAUYUTEIBHOW CTENEHU
YyBCTBUTEJIbHBI K  PA3JW4YHBIM  TEXHOTE€HHBIM  BO3JICUCTBUSIM:  MpHU
COCPEIOTOYEHHBIX yTEYKAaX BOAOIPOBOJHBIX U KHUCIIBIX CTOYHBIX BOJ IIPOUCXOIUT



ObICTpOE pa3pylIeHHE Menia, C MPEBPALIEHUEM €ro B IUIACTHYHYIO WM TEKY4YIo
Maccy.

[Tpu mpom3BOACTBE M3BICKAHUN B palioHaX pPa3BUTHS CYIb(PATHOrO KapcTa
HEOOXOJMMO  YYHMTHIBaThb OTHOCHUTEIBHO  BBICOKYIO  CKOpPOCTh  IHpolecca
pacTBOpeHHsI (HECKOJBKO JIET WU JECATHIETUH), COU3ZMEPUMYIO CO CpPOKOM
CIyxk0bl coopyxeHuil. B cBsizu ¢ 3TUM TpeOyeTrcss U3y4YeHHE HE TOJIBKO
CYILIECTBYIOIIUX KapCTOBBIX (DOPM, HO TAKXKE YCIIOBUW M CKOPOCTH PacCTBOPEHHUS
nopo. ['UIickl M aHTUAPUTHI B OCHOBHOM CJIa00 TPEIIMHOBATHI (TPELIUHBI PEIKUE,
OOJbIIEH YacThIO 3aKPHITHIE) M MMEIOT HE3HAUYMTENbHYI0 MOopucTocTh. Kapcr
pa3BUBAETCS KpaliHE HEPAaBHOMEPHO - MO KOHTAKTaM C BOJONPOHUIIAEMBIMU
IOPOJAMHU U I10 PEAKOW HEPABHOMEPHOM CUCTEME TPEUIMH. B KpOBIIIO T'MIICOBO-
AHTHJIPUTOBBIX TOJII KAPCT OOBIYHO MPOHUKAET HA TIyOUHY OT HECKOJbKHUX J10 10
- 15 M. Ha noBepXHOCTH KpOBIM PacTBOPUMBIX MOPOJ BO3MOXKHO 0Opa3zoBaHHE
CIUIOIIHBIX KAPCTOBBIX IOJIOCTEN IUIACTOBOTO XapaKTepa.

[Tpn m3ydeHun XJIOPUAHOTO (COJISIHOrO) KapcTa i OUEHKH MHTEHCUBHOCTH
npoliecca 0co00€ BHUMAHUE CIEAYET YIACNSITh U3YUEHUIO PEXUMA MOA3EMHBIX BOJ
(aKTUBHOCTH BOJOOOMEHA, HACBHIILIEHHOCTU COJISIHBIX PACTBOPOB), & TAKXKE COJISTHO-
KYTIOJIbHOM TEKTOHWKH. [Ipm 3TOM ciemyer yduThIBaTh, YTO B CIydasX IOCTyna
HEHACBIIIEHHBIX BOJA K COJSHBIM TOJIIIAM, MPOUCXOAMUT OBICTPOE PACTBOPEHHE
NOpOJ, MPU 3TOM O0pPa3yIOTCS KPYIHBIE MPOBAJIbI, TPOUCXOAUT OOIIee OCelaHue
36MHOW TOBEPXHOCTH C (OPMUPOBAHUEM MYJbJ OCEIAaHHUs, BbI3bIBAIOIIICE
MaccoBbI€ JiehopMaluu U pa3pylieHus 31aHUIH U COOPY>KEHUI.

5.1.7. B paitoHax MOKpPBITOrO0 KapcTa P BHINOJIHEHUU U3bICKAHUW ISl BCEH
MOKPBIBAIOIIEH TOJIIM HEOOXOAMMO YCTAHABIMBATh: I'€OJOTUYECKOE CTPOECHUE,
JIUTOJIOTUYECKUN COCTaB, COCTOSIHME, CBOWCTBA IIOPOJ, THAPOIE€OJOIMYECKHE
YCIIOBUSL U HAJIMYKME MPOSBICHUM KapcTa, K KOTOPbIM OTHOCSITCS pa3HOOOpa3HbIe
MOJIOCTH, pPa3MbIThie (WIBTPYIOMICHCA BOJOW TPEIIMHBI, KOJOALBI (Kepiia)
pa3MbIBa, OCEIAHMS U OOPYLIEHUS TOPO, pa3pyLICHHbIE U Pa3yINIOTHEHHBIE 30HBI,
HapyLIEHUs 3aJIeraHusl TOPHBIX OPOJ B PE3yJIbTaTEe UX CABUKEHUS U OOpYILIECHHS.

B paiioHax ¢ TDOKpBHIBAIOIIEH TOJIIEH, CIOKEHHOW HEPACTBOPUMBIMU,
MPEUMYILIECTBEHHO MNIMHUCTHIMUA BOJOHENPOHUIIAEMBIMU TTOPOAaMH, HEOOXOIUMO
U3ydaTh U OLICHUBATh CTENEHb WX BOJAOMPOHUIIAEMOCTH U 3AIIUTHYIO CLIOCOOHOCTD
B OTHOILIECHWM MPOSBICHUS KAPCTa HA 36MHOM MOBEPXHOCTH. MOIIHOCTH TOJIIIH,
KaK MpaBUI0, 0OECTIeUnBarONIEH 3alUTy OT BO3MOKHOCTH MPOSIBIICHUS KapcTa Ha
36MHOW MOBEPXHOCTH, MOXeT u3MeHATbcst oT 10 - 30 M (mpu BbIAEp>KaHHOMN
MOIIHOCTH IUIOTHBIX IJIMH, C OTCYTCTBUEM JIMH3 M IIPOCIIOEB IIECKA, CYIIECH,
BOJIOHOCHBIX CYTJIMHKOB, TPEUIMH W Apyrux HapyumeHui) po 60 - 100 m (mpu
HaJIMYUU B TIOKPBIBAIOIIEU TOJIIE CIOEB IIECKOB, MIECYAHUKOB, MEPIeJIeH, a TAKKe
TEKTOHUYECKHX HapYILUIECHUN).

Haunbonee omacHbIMU SIBISIFOTCS IUIOIIA/IN, MOKPBIThIE BOJONPOHUIIAEMBIMU
OTJIOKEHUSIMH, MPEJCTABIICHHBIMU IPABEIUCTBIMU ITPYHTAMU, IECKAMH, CyIIECAMM.
HawnbGosiee ”HTEHCMBHO PAa3BUT KAPCT B MPHUPEUYHBIX 30HAX (Ha Teppacax, CKIOHAX
JOJIMH, B KpaeBbIX YacTsIX BOJOPA3JEIOB), TI/€ MOKPHIBAIOIIUE OTIOXKECHHUS
YaCTHUYHO WJIM TOJHOCTBIO Pa3MbIThl. Pa3BUTHIO KapcTa CHOCOOCTBYIOT TaKxke
BBICOKHE T'PAJUEHTHI ITOA3EMHOT0 MTOTOKA U BBIXOAbI MOI3EMHBIX BOJ B PyClIaxX peK



1 OEPETOBBIX OTKOCAX.

B HecBsI3HBIX, NPEUMYLIECTBEHHO BOJONPOHULAEMBIX IOKPBIBAIOLIUX
nopoaax (rpaBelIuCThIX I'PYHTaxX, MECKaxX, CylecsiX M Jp.) BO3MOYKHO pa3BUTHE
KapCTOBO-CY(DPO3MOHHBIX TMPOLIECCOB C BMBIBAHHEM B KapCTOBBIE IMOJOCTH
PBIXJIOTO MaTepHalla, MePEKPHIBAIOLIEIO KaPCTYIOIIHECS OPObl, U 00pa30BaHUEM
Ha MMOBEPXHOCTH BOPOHOK 3HAYUTEIBHBIX Pa3MEPOB, YTO MOKET MOBJIEYb 32 COOOM
nedbopManuy M pa3pylieHUe 3AaHUNM U coopykeHuil. OOpa3oBaHuE KapCTOBO-
cy(pdO3UOHHBIX BOPOHOK MOXET MPOUCXOAUTH KAaTacTpOPUUYECKH OBICTPO H
3aBeplIaTbCS B TEUEHUE HECKOJIbKMX yacoB wiu AaHei. KapcroBo-cyddo3nonHble
IPOLECCHl YacTO BO3HUKAKOT HA 3aCTPOCHHBIX TEPPUTOPHUAX B peE3ysbTaTe
MU3MEHEHUS TMIPOIMHAMUYECKONH 0OCTAaHOBKU B CBS3M C JJIMTEIBHBIMU OTKauKaMH
IIO/I3€MHBIX BOJ.

5.1.8. JlpeBHMI Wi OTPEOCHHBINA KapCT MOXKET ObITh MPUYPOUYEH K Pa3HbIM
cTpaTurpaduyeckuM KOMILJIEKCaM M BCTpPEYaThbCs Ha pa3HOMl IiyOMHE OT
MTOBEPXHOCTU. B HEKOTOPBIX paiioHaX OH 00pa3yeT HECKOJbKO 3TAKEW KapCTOBBIX
(GopM, BBIpAKEHHBIX B PA3IU4YHOW CTENEHU. [IpeBHUE KapCTOBBIE MOJOCTH B
OOJIBIIMHCTBE CIIy4aeB 3allOJIHEHbl IPOYKTaMU BBIBETPUBAHUSA WM MaTepUAIIOM,
BMBITBIM B HHUX C I[OBEPXHOCTU. Pexke BcTpeyaroTcs OTKpBITbIE KapCTOBbBIE
ITOJIOCTH.

5.1.9. B oporeHHbIX 30HaX pa3BUTHE KapcTa KOHTPOJIUPYETCS TEKTOHUYECKUM
CTpoeHueM  Tepputopuu. Ilpm  IpoOBENEHHMH  MH)KEHEPHO-IEOJIOTMYECKUX
U3bICKAaHUI JIOJKHA OBITh YCTAaHOBJIEHA CBA3b KapcTa C ONpPEIECICHHBIMU
cTpaTurpauyecKuMi FOPU30HTAMHU U JIMTOJIOTMYECKUMU Pa3HOCTSMHU IOPOA, a
TaK)Ke C Pa3IMYHBIMU BUJAMU TEKTOHHYECKUX Auciokanuil. Oco0yr omacHOCTh
IIPEACTABIISIOT Pa3pbIBHBIE HAPYIIEHMS, BIOJb KOTOPBIX B PACTBOPUMBIX OPOAAX
HEpeaKko (OPMUPYIOTCS MOIIHBIE KapCTOBBIE 30HBI, PACIPOCTPAHSIONIMECS Ha
00JIbIIYIO TITYyOUHY.

5.1.10. Ilpum wu3bIcKaHMSIX B pallOHaX pa3BUTHS KapcTa HEOO0XOIUMO
YUHUTBIBATh, YTO aKTUBHOCTh BCEX THUIIOB KapcTa B OOJBLION CTENEHH 3aBHCHUT OT
XO35IUCTBEHHOM JIEATEIbHOCTH: BBIpYOKa JIECOB, paclaliika 3eMelb, BbIIac CKOTa,
HapylIaolie UEIbHOCTh PACTUTENBHOIO MOKPOBA, a TAKXKE IMPOXOAKA TOPHBIX
BbIpaOOTOK, KOTJIOBAHOB, TpaHIIEH MOJ ra3o- U HEPTENpPOBOIbl, HU3MEHEHHE
XMMHMUYECKOTO COCTaBa M TEMIIEpaTypbl MOA3EMHBIX BOJ 3a cueT cOpoca
HEOUYMILEHHbIX W MOJYOYMILEHHBIX  IPOMBINUIEHHBIX,  OBITOBBIX U
CEJIbCKOXO3SIICTBEHHBIX CTOKOB, U3MEHEHUE JUHAMUKM M XMMHYECKOIO COCTaBa
MOJ3EMHBIX BOJ HpH pa3paboTKax TOJE3HBIX HCKONAeMbIX, IOSBICHHUE
M30BITOUYHBIX HANOpPOB W TPAJUEHTOB BEPTUKAJIbHOW (QUIBTpALMM  IPH
MOATOIUIEHUH, CO3/IaHUH BOJI03a00POB, 3aKaUKe B HEAPA IPOMCTOKOB H IIp.

5.1.11. OcHOBHBIMHM 3aJauaMH HH>KEHEPHO-TE€OJIOTMYECKNX W3bICKAaHUN B
KAapCTOBBIX pailoOHaX SBISIOTCS:

YCTAaHOBJICHHE CTENEHW ONACHOCTH BO3JCHCTBUS KapcTa Ha COOPYKEHUS,
HKOJOTMYECKYI0 M COLMAIBbHO-3KOHOMHYECKYIO  OOCTaHOBKY  (BKJIOYAs
MICUXOJIOTUYECKHUE, ICTETUUECKUE U APYTHUE ACTIEKTHI);

COCTABJICHME IMIPOTHO3a pPAa3BUTHUS KapcTa Ha TMEpUOJ CTPOUTEIHCTBA U
AKCIUTYaTalH IPOEKTUPYEMBIX OOBEKTOB;



ONpeJEICHNE BO3MOXKHOCTH aKTUBH3ALMU KApCTa B MPOLECCE IKCILTyaTalluu
IIPOEKTUPYEMBIX OOBEKTOB MOl BIUSHUEM TEXHOTEHHBIX BO3/ICHCTBHIA;

BbIpa0OTKa 0OIIE CTpaTernu U KOHKPETHBIX PEKOMEHIAINI 711 MPOEKTHOU
MOATOTOBKM MEPONPUATUI 1O MpoTUBOKapcToBoit 3amuTte (I1K3).

5.1.12. 1lpu mpoBeneHUHM W3BICKAHWK HAa 3aKAPCTOBAHHBIX TEPPUTOPUSX HE
PEKOMEHyeTCsl MPUBJIEKATh IOPUAMYECKUE OpraHu3aluu U (U3MYECKue Jula,
UCIIOJIB3YIOIIME B CBOMX paboTax crocoObl, Oaszupyroniecss Ha CyOBEKTUBHBIX
OLIEHKAX pa3BUTH KapcTa (3KCTPACEHCOPHUKA, OMOJIOKaLUs, JIO30X0ACTBO U T.I1.).

5.2. Cocrasn HHXXCHCPHO-T'COJIOTNMYCCKHUX WU3bICKAHUI.
I[OHOJIHI/ITGHLHLIG TCXHHUYCCKUC Tpe6OBaHI/IH

5.2.1. Hacrosiuuii pasznen yCTaHABIMBAET JIONOJHUTEIbHBIE TEXHUYECKHUE
TpeOOBaHUSI K BBINOJHEHUIO OTICNBbHBIX BHJIOB pPAaOOT M  KOMIUIEKCHBIX
HCCIICIOBAHNM, BXOIALIMX B COCTAB MHIKEHEPHO-T€OJOTMYECKUX W3BICKAHUN B
cootBercTBUM ¢ CII 11-105-97 (wacts 1), npu npoBeaeHUM U3bICKaHUN B pailoHaX
pa3BUTHUA KapcCTa.

TexHonornyeckas cxeMa M3bICKAHUM B pallOHAaX Pa3BUTHUS KapcTa JOJDKHA
MpeaycMaTpuBaTh OIPEACIICHHYIO IOCIE0BATEIbHOCTh BBIMOJIHEHUSI pPadOT U
ONTUMAJIbHOE  coYyeTaHue  (KOMIUJIEKCUPOBAaHUE)  Pa3IUYHBIX  METOOB
UCCJIEOBAHUA:

cOOp M aHaIU3 HMEIOUIUXCS MaTepuajoB B KOMIUIEKCE C HU3YYCHUEM
KPYMHOMACIITA0OHBIX KAapT W IUIAHOB W MPEABAPUTEIBHBIM KapCTOJIOTUYECKUM
nemudprupoBanreM adpokocMocHUMKOB (AKC);

MapILIpyTHbIE HAOIIONEHUS C KapCTOJOTHYECKUM O0CiIeI0BaHUEM U TOJIEBOE
nemmdpupoBanue AKC;

Ha3eMHbIe  reopu3uyeckue  paboThl, CKBAXHUHHBIE  Teo(U3NUecKue
WCCJIEI0BAHMS U APYTHE CIIEUUaIbHble padO0Thl (PE3UCTUBUMETPHUS, TEPMOMETPUS,
pacxooMeTpus, KaBepHOMETpUs, (HOTOMETPUS U Ap.);

OypeHue KapCTOJOTMYECKUX CKBOXKMH Ha BBISBIECHHBIX TI'€OPU3NYECKUMHU
UCCJIEIOBAHUSIMU YYaCTKaX aHOMAJIMK M OClHabJE€HHBIX 30H, COMPOBOXKAAIOIIEECs

XPOHOMETPAKEM,  THAPOTCOJOTHYCCKUMH HM  JPYTUMH  HEOOXOJIUMBIMHU
HaOIIOCHUSIMU;
[10JIEBBIE WCCIIEIOBAHUS I'PYHTOB (TeHEeTpallnOHHO-KapOTaXKHbBIE,

30HJINPOBAHKE U JIP.);
THJIPOJIOTUYECKHUE U THAPOTeOIOTHYECKUE UCCIEI0BaHNUS;
1a0opaTopHble M HKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS PACTBOPUMOCTH,
pPa3MOKaeMOCTH U JPYTMX CBOMCTB KapCTYIOLUIUMXCA M TOKPBIBAIOIIUX MOPO/I,
XMMHUYECKOTO COCTaBa BOJ B  30HaX pa3IU4YHONM  3aKapCTOBAHHOCTH;
MaTeMaTHYECKOe U (PU3uUecKoe MOICTMPOBAHIE PA3BUTHS KAPCTOBOTO MPOIIECCa;
CTallMOHAPHBIE HAOIIO/ICHHUS;
oOcieroBaHNE TPYHTOB OCHOBAHHH CYIIECTBYIONINX 3/TaHUIN B COOPY>KEHUH;
KaMepalsibHas 00paboTKa MaTepuanaoB U COCTABIEHNE TEXHUUECKOTO OTUYETA.
5.2.2. Coop, ananu3 u 0000IICHHE MATEPUATIOB U3BICKAHUIN MPOLUIBIX JIET U
APYTUX CBEICHUM OO0 HHXEHEPHO-T€OJOTMYECKUX M THUIPOre0JIOrMYECKUX



YCIOBUSIX pailoHa (HMcclienyeMOd U MpWIEraroleid TEeppUTOPUH) JTOJKHBI
BKJIFOYATh MaTePUAJIbl U JJAHHBIC:

00 0COOEHHOCTSIX T€OJIOTO-TEKTOHUYECKOTO CTPOEHUS, T€OMOP(POIOTUIECKIX
U TUAPOTECOJOTHUECKUX YCIOBUM, OMpPEACNSIONMX O0pa3oBaHUE U pa3BUTHUE
KapcTa, B TOM YKCJIE O TUIE KapCTYIOUIUXCS MOpoj (TUIE KapcTa), YCIOBUSIX UX
3aJIeTaHUs U PACHPOCTPAHECHUSs, TIIyOWHE 30HBI AKTHUBHOTO PAa3BUTHSL KapcCTa,
JUTOJIOTUYECKOM COCTaBE, BOJOMPOHMUIIAEMOCTH W MOITHOCTH TOKPBHIBAIOIINX
MOpOJl, HAJW4YUU TJIYyOOKMX DSPO3HOHHBIX BpPE30B, THUAPOJUHAMHUYECKUX H
TUIPOXUMHYECKUX YCIOBUSX, MIOBEPXHOCTHBIX U MOA3EMHBIX MPOSBICHUSAX KapcTa
(BumbI, MOopdosorus u MophoMeTpusi KapCTOBBIX (POPM, UX BO3PACT);

M0  WCTOPUU  TEOJIOTMUECKOTO  PAa3BUTUS  TEPPUTOPUU,  AHAIU3Y
najgeoreorpadUueCKux JaHHBIX U YCTAHOBIECHUIO CTpAaTUTpadUIECKUX MEPEPHIBOB
B OCAJIKOHAKOTJICHUH, C KOTOPHIMU MOTYT OBITh CBSI3aHBI MEPUOIbI HHTCHCHBHOTO
KapcTooOpa3oBaHuUs;

0 HAIMYUU JaedhopMariiil CymecTBYIOMUX 3IaHUNA U COOPYKEHUH, BEI3BAHHBIX
Pa3BUTHEM KapCTOBBIX MPOLIECCOB;

0 (pakTOpax TEXHOTEHHOI'O BO3JECUCTBHS Ha Pa3BUTHE KapCTOBOIO IMpOIECCa:
3arpsi3HEHUH  aTMOC(EepHOro  BO3AyXa  BBIOpOCAMH  MPOMIPEANPUSATHUH,
BBI3BIBAIOIIUMH TOBBIIIEHHYIO KHUCJIOTHOCTh M arpeCCUBHOCTH aTMOC(EpHBIX
OCaJIKOB, yTE€YKaX W3 BOJOHECYIIMX KOMMYHHUKAIUWA, U3MEHEHUH XHUMHUYECKOTO
COCTaBa, arpeCCUBHOCTU W TEMIIEpaTypbl MOBEPXHOCTHBIX U TMOA3EMHBIX BOJ 3a
CYET TMPOMCTOKOB, BOJIOTIOHMKEHHUSAX TMpH pa3paboTke M A0ObIUE MOJIE3HBIX
MCKOMAEMBbIX M OCYIIIEHUHU 3€MeJb, IKCILTyaTallii BOA03a00pPOB MOBEPXHOCTHBIX U
MOA3EMHBIX BOJ, MOATOIUIEHUH MPU OPOILICHUH 3€MENb, MPOXOJKE KOTIOBAHOB U
TpaHIIEH, HAPYUIEHWH MOBEPXHOCTHOIO CTOKA, a TaKkKe O JUHAMHYECKUX
Harpy3kax, C03/1aBa€MbIX JI€UCTBYIOIIUMU PEANPUITUIMH.

[Ipu cOope w™arepuanoB CIeAyeT UCIOJb30BaTh JaHHBIE TIO0 XOPOIIO
M3YUYCHHBIM, MPEUMYILIECTBEHHO NPWIETAONIMM K HCCIeIyeMOMYy, pailoHaM-
aHajoram - IJIOII/sIM Pa3BUTHUS KapCTa B CXOJIHBIX WHXKEHEPHO-T€OJIOTMUYECKUX U
naHama@THO-KIMMATHYECKUX YCIOBUSAX, a TaKXKe B YCJIOBHUSAX BO3JCUCTBUS
AQHAJIOTUYHBIX TEXHOTCHHBIX (DAKTOPOB, YTO MOXKET OBITh HCIOJIB30BAHO IS
IPOTHO3HOM OLIEHKH KapCTOOMACHOCTH.

[Io pesynbrataM 00001IeHUST COOpPAaHHBIX MAaTE€pPUATIOB PEKOMEH]IYETCS
COCTaBIIATh  MPEIBAPUTEIbHBIE  CXEMAaTUYECKUE KapThl  PACIPOCTPAHECHHUS
KapCTYIOIIMXCS TOPOJ U KapCTOBBIX TMPOSIBICHUH C BBIJCICHHEM Ha HHUX
CUJIbHO3aKapPCTOBAHHBIX YYaCTKOB.

5.2.3. JlemmdpupoBanue a’po- U KOCMOMATEPHAIIOB M a3pOBU3yaIbHBIC
HAOJIOZCHUS JOJDKHBI OBITh HAMPABICHBI HA BBIABICHHE M KapTUPOBAHHE
KapCTOMPOSIBIICHUI Ha 3€MHOM MOBEPXHOCTH U YCTAHOBJIECHUE MX B3aUMOCBSI3U C
reoJIoro-reoMopoIOTHYECKUMHU, TEKTOHUYECKUMHU, THUAPOre€OJIOTHYECKUMU U
JPYTMMM  yCJIOBUSIMM  Pa3BUTUSL  KapcToBoro  mpoiecca. KocMOCHUMKH
PEKOMEHAYETCSl MCIOIb30BaTh ISl U3YUCHUs] TMPUPOJHONM OOCTAHOBKH, BKIIHOYAs
penbed, BOJIHBIE OOBEKTHI, T€OJOTO-TEKTOHMYECKHUE CTPYKTYphl, HaJIU4YWe
KapCTOBBIX (POPM, CTENEHb U XapaKTep WHKEHEPHOI0 OCBOCHUs Tepputopuu. [lpu
NpeBapUTEILHOM JEIM(PPUPOBAHUN PEKOMEHIYETCSl HCIONb30BaTh Haunbosee



JIOCTYIIHBIE 4YepHO-0eble CHUMKH C OOJIbIION mojocor o63opa. Ilpu moneBom
nemuppUpPOBaHUN  CIEAYeT HCIIONB30BaTh CPEIHE- W KPyMHOMACIITaOHBIC
a’pO(POTOCHUMKH 3aJIE€TOB Pa3HBIX JIET U CE30HOB TOfa, MO3BOJIAIOIINE BBHISIBUTDH
CIJI&)KEHHBIE U BHOBb BO3HUKIIINE KaPCTOBBIE (DOPMBI.

JIonOTHUTENBHO ClelyeT UCII0JIb30BaTh MHOT'030HAaJIbHBIE,
criekTpo3oHayibHbie M Apyrue Tunbl AKC, Ha KOTOphIX 0o0jiee YETKO BUIHBI
M3MEHEHUS] PACTUTENIBHOTO MOKPOBAa, MO3BOJISIONINE BBISIBUTh KapCTOBBIE (POPMBI
Ha 3aJIECEHHBIX y4acTKaX TEPPUTOPHH.

JemmdpupoBanue 1eecooopa3Ho JOTIOHSITh a’pOBU3YATIbHBIMU
HAOJIIOICHUSIMU, B TOM YHUCJIE B IJIAHOBOM M MEPCIIEKTUBHOM paKypcax.

Bce ornemmdpupoBanHbie MPOSIBICHUS KapcTa JIOJDKHBI OBITH 00CIIE€I0BaHbI
P MPOBEJICHUU MaPIIPYTHBIX HAOIIOICHUIA.

5.2.4. MapuipyTHble HaOMIOACHUS MTOJDKHBI BKJIIOYATh KapCTOJIOTHYECKOE
o0cieoBaHNEe MECTHOCTH, B XOJIe KOTOPOTO HEOOXOAMMO yCTaHABINBATh:

MPOSIBJICHUS KapCTa Ha 3€MHOW MOBEPXHOCTH - HAJIMYHUE KAPCTOBBIX ITPOBAJIOB
U OCElaHWW 3€MHOW MOBEPXHOCTH, BOPOHOK, KapPCTOBO-3PO3HMOHHBIX KOTJIOBUH,
OBparoB, JIOJHH, IOJbEB, MYJbJ OCEJaHUs, KapCTOBBIX PBOB, KapCTOBBIX
OCTaHIIOB, TIOHOPOB, KappoB, HUII, TOJOCTeM W memep, OOHAKECHUI
KapCTYIOUIUXCS IOPO/I;

HaJU4Yue TUIPOJIOTMYECKUX M THIAPOreOJIOTHYECKUX MPOSIBICHUNM Kapcra -
KapCTOBBIX MCTOYHUKOB, OYAroB IOTJIOMICHUS MOBEPXHOCTHBIX BOJ, KapCTOBBIX
03ep, 3a00JI0YEHHOCTEH, 0YaroB pas3rpy3Ku KapCTOBBIX BOJ] B PyciaxX peK U 03ep;

NPUYPOUCHHOCTh  KApCTONMPOSBICHUM K  OMNPENEJICHHBIM  T€0JIOro-
TEKTOHUYECKHUM, TUAPOTCOJTOTUIECKUM U TEOMOP(HOIOTHIECKUM YCIOBUSM;

CBS3aHHBIE C KapcToM Jedopmanuu 3MaHUd U COOPYKEHHH, OIBIT
npuMeHeHus U 3 (HEKTUBHOCTH IPOTUBOKAPCTOBBIX MEPOTIPUSTHIA,

Hanuyue (QYHKIUOHUPYIOUIUX BOJ03a00pOB, BOJAOHECYIIUX KOMMYHUKAIIUH,
TUAPOTEXHUYECKUX COOPYKEHUM, OKa3bIBAIOIIMX BIUSHUE HA WHTEHCHUBHOCTH
Pa3BUTHUS KapcTa, IPEANPUITUN ¢ MOKPBIM TEXHOJIOTUYECKUM MPOILIECCOM;

COOPY’KEHHUI WHXKEHEPHOU 3alMThI (IpEeHaXeH U T.I1.).

[Ipy  mpoBegeHUM  KApPCTOJOTMYECKOrOo  OOCIeAOBaHUS  TEPPUTOPUU
PEKOMEHyeTCsl OCYIIECTBISATh ONPOC MECTHOTO HaceleHUss U pabOTHUKOB
NPEANpUsATUN, YTO TO3BOJISIET YCKOPUTh U YTOYHUTH BBISBJICHUE MECT U BPEMEHHU
BO3HUKHOBEHUS KaPCTOMPOSBICHUH.

B mpouecce oGcnenoBanus HE0OXOAUMO MPOU3BOIUTH OTOOP MPOO MOPOL,
MO/I3EMHBIX U MOBEPXHOCTHBIX BOJ 00BEeMOM He MeHee | 1 i J1abopaTOpPHBIX
HCCIICIOBAHUM.

[Tpu o6criemoBaHNM BOPOHOK M MPOBAIOB OMpENEstoTcs: (popmel (B TUIaHe U
pa3pese), AuaMmeTp (MOMEepedHbIe pa3Mephl), MIIyOMHA, KPYTH3HA M XapakTep
CKJIOHOB, CTENEHb 3aJ€PHOBAHHOCTH, PACCTOSHHUE W a3uMyT [0 Onwkaiiien
COCEJTHEN BOPOHKHU U JIp.

VYcranaBnuBaeTcsd MPOMCXOXKICHHE BOPOHOK MW MPOBAJOB (pacTBOPEHHUE,
pa3MbIB, BBIHOC, H T.I1.) U KX BO3PACT IO I€0JIOro-reoMophoIOrHuecKuM U Jpyrum
npu3HakaMm (10 COIMOCTAaBJEHUI0 C BO3PACTOM JJIEMEHTOB peibeda U
NOKPBIBAIOIINX  TOPOJA,  3alOJHUTENS]  KapCcTOBbIX  (opM, CTENEeHH UuX



3aJIEPHOBAHHOCTH, 3aJIECEHHOCTH, 3a00JI0YEHHOCTH U T.I1.).

PesynmbraTthl  KapCTOJMOTHYECKOTO  OOCIICIOBAHUS  MECTHOCTH  JOJDKHBI
oToOpakaThcs Ha Kapre (TJIaHe), B TOM YHCJE JODKHBI OBITh IOKa3aHbl H
HECOXPAHUBIIKECS MPOSBJICHUS KapcTa (3achlllaHHbIE, CpPE3aHHbIE MpU
IJIJAHUPOBKE, paclaxaHHble BOPOHKH, IMOHIKEHUS W T.I.), KOTOPBIE ClIeIyeT
YCTaHABJIMBATh MO HUMEIOIIMMCS MaTephaliaM U3bICKAaHHM MPOIUIBIX JIET, B TOM
quciie TonorpaduyecKuM IjaaHaM u a3pohOTOCHUMKAM.

5.2.5. Teodusnueckue METOJBI HCCICIOBAHUN CJIEAYET BBINOJHITh B
cootrBercTBUM ¢ 1. 5.7 u [lpunoxenuem I CII 11-105-97 (wacts I). B paiionax
pa3BUTHS KapcTa Treo(pU3MUECKHEe METOJbl HCIONB3YIOTCA JUIsl  pelIeHUs
CJIEAYIOIIMX OCHOBHBIX 3a/1a4:

YCTaHOBJICHHE MOIIHOCTH, COCTaBa M YCJIOBHUM 3ajieraHusi MOKPHIBAIOIIUX U
KapCTYIONTUXCSI TIOPO/I, U3y4YeHHE MOrpeOeHHOT0 KapCTOBOTO penbeda;

ompesieneHne TAyOWHBI 3ajJieraHdsl YpPOBHS, HANPABJICHUS UM CKOPOCTH
JBUKEHUS TPEIIMHHO-KApPCTOBBIX M HAIKAPCTOBBIX BOJ, UX MUHEpAIU3AIUU, MECT
MUTAHUS U PA3rPy3KH;

ONpEe/ICJICHHE CTEMEeHM 3aKapCTOBAHHOCTH M Pa3pyLIEHHOCTH TOPO/I,
YCTaHOBJICHHE 30H Pa3yIIOTHEHUS, TPOOJICHUs U TEKTOHUUECKUX HAPYIICHUH, 30H
Pa3yIUIOTHEHUSI TUCTIEPCHBIX MOKPBIBAOIIUX MOPO M IPYTUX aHOMAJIbHBIX 30H;

BBISIBJICHHE KApCTOBBIX TIOJIOCTEH, oOmpeaesaeHne HUX KOHPUTypaluu |
pa3MepoB (B clly4asiX, KOIJla OTHOIIEHHE TJIyOMHBI 3aJieraHusi MOJIOCTH K €€
nuameTpy He Oonee 1 - 2 U mo cBOMM (PU3MYECKUM XapaKTEPUCTHKAM OHH
JOCTATOYHO KOHTPACTHO BBIJIETSIOTCS CPEAU OKPYKAIOLIUX MOPO/I).

['eousuyeckue uccinenoBaHus Ha TEPPUTOPUSIX PA3BUTHSI KapCTa BKIIOYAIOT
CIEMYIONME METOJbl, WX MOJAU(PUKAIUA U KOMIUICKCHI: JJIEKTPOPA3BEIKY
(anmexkTponpouIMpOBaHUE, BEPTHKAIBHOE  DJIEKTPUUYECKOE  30HAMPOBAHUE),
CEeCMOpa3BeaKy, TIpaBUPA3BEAKY, PAAUOMETPUUECKHE U  aAKyCTUUYECKHE
UCCIIEIOBAHUSI, PESUCTUBUMETPUIO U TEPMOMETPHUIO MOBEPXHOCTHBIX BOJOEMOB U
KOJIOAIIEB,  pa3jW4Hbie  BHJABl  KapoTaXa  CKBOXUH  (DJIEKTPUUECKUH,
pPaIuOaKTUBHBIN, aKyCTUUECKUN U JIp.), a TaK’K€ KaBEPHOMETPUIO, TEPMOMETPHIO,
PE3UCTUBUMETPUIO, PACXOJOMETPHUIO0, TMPOBEJICHUE OIBITHO-TApaMETPUIECKUX
paboT /i BBIOOpa ONTUMAJIBHOTO KOMIUIEKCAa METOJOB U cXeMm u3mepenus. [lpu
PEIICHUH OTACNIbHBIX CJIOKHBIX MPOOJIEM MPUMEHSIIOTCS APYTHe JOMOJTHUTEIbHbIC
METOJbl: Ta30BO-OMAHALIMOHHAS CBhEMKAa, MAarHUTOPa3BEAKa, PaJuOU30TOIHBIN,
MIOOHHBIU, PAANOJIOKALMOHHBIN U JIp.

JIns BBISBICHUSI TPEIIMHOBATBIX M 3aKapCTOBAaHHBIX 30H M IMOJOCTEH B
MEKCKBLKMHHOM  IPOCTPAHCTBE  MCIHOJIB3YETCA  KOMIUIEKC  CKBaKMHHBIX
reopu3nYecKkux METOJI0OB, B TOM YHCJIE€ pa3IW4YHbIE BHIBI KapoTaxa,
PaIuOBOIHOBOE, CEMCMO- U JJIEKTPONPOCBEUYMBAHUE, METOJ| 3apsKEHHOro Tela.
BriOop komruiekca METOJOB, MPUTOAHBIX JJIS PEIICHUS NMEPEUYUCICHHBIX 3ajad,
JIOJDKEH  OMNpPEACNSThCA TIEOJIOTUYECKUM CTPOCHHEM TEPPUTOPUHU, a TaKkKe
crenupuKol WX NPUMEHUMOCTH, KOTOpasl CBsi3aHa C U3MEHEHUSIMU COCTaBa,
CTPYKTYPbI, TEKCTYPbl U (PU3UUECKUX CBOMCTB MOPOJ KAPCTYIOIIMXCS MacCHBOB:
AJIEKTPONPOBOJIHOCTH,  BOJONPOHMUIIAEMOCTH M YIOPYTHUX  CBOHCTB B
Pa3yIUIOTHEHHBIX 30HAaX, aHOMAaJW{ TPABUTAIMOHHOTO M TE€OTEPMAIBHOTO MOJIA,



00OyCJIOBJIEHHBIX MOBBIIIEHHONW MyCTOTHOCTHIO KAPCTOBBIX 30H M HAIMYUEM B HUX
KOHBEKTHUBHOTO TEINTIOOOMEHA, a TAKKE C HAKOIUICHHEM aHOMAJIbHBIX COJIEPIKaHHM
MarHUTHBIX MUHEpPAJIOB W PAJUOAKTUBHBIX D3JIEMEHTOB B IMpOIECCEe HUX
nepepacnpeesieHus: Ha y4acTKaX MOBBIIIEHHOW MUTPAIlMU MOJ3EMHBIX BO/I.

[To pesynpTaTaM Ha3eMHBIX T€O(U3UYECKUX HCCIICIOBAHUMN JOJKHBI OBIThH
COCTaBJIEHbI pa3pe3bl W KapThl TJIyOMH 3ajeraHvsi KPOBIM U  TOJIOIIBHI
KapCTYIOIIEHCS TOJNIIM, C BBIACJICHUEM 30H Pa3IUYHOM HWHTEHCUBHOCTH
KapCTOIPOSIBICHUM U JIOKaJW3allMeld OTIENbHBIX KapCTOBBIX (OpPM U JPYyrux
AHOMAJINH.

['eouznyeckue nccaeqoBaHus TOJKHBI BBITIOJHATHCS, KaK MPaBUIIO, HA BCEX
ATanax M3bICKAHUN B COYETAHWU C JAPYTMMHU BUIAMU HUHKEHEPHO-TE€OJOTHUECKUX
pabor.

Koncynsrantlntoc: npuMedanue.
B odwunmansHOM TeKcTe JOKYMEHTa, BUIMMO, JIOIYyIIEHA Oredarka: Taoi. 5.5
OTCYTCTBYET. BeposatHo, peub uaet o tadiu. 5.3 u 5.4.

5.2.6. Ilpoxogka TOpHBIX BBIPAOOTOK JOJKHA  OCYLIECTBISATHCS B
KOJIMYECTBAX, NpeaycMoTpeHHbIX nm. 7.6 u 8.4 CII 11-105-97 (uacts I). IIpu 3TOM
4acTh CKBAXXMH W3 O0OIIEro KoiuyecTBa (B COOTBETCTBHHM ¢ Tabm. 5.4 u 5.5
HacTosimero CBoja mpaBwi) NpeayCMaTpUBAeTCs I8 M3y4YEHHMs KapcTa Ha
O6onpmmx Tayomnax (6osee 20 - 30 M), HEPEOKO 3HAYUTEIIHLHO MPEBBIIAIONTNX
BEJINYMHY CKUMAEMOU 30HbI OCHOBAHUS MPOEKTUPYEMBIX 3JaHUU U COOPYKEHUM.

['myOunHa Bcex CKBa)KUH J0JDKHA ObITh HE MEHee yKazaHHOH B mil. 8.5 - 8.7 CII
11-105-97 (wactp I). Ilpu 3TOM CKBaKMHBI, NMPETYCMOTPEHHBIE I H3yYEHUS
KapcTa Ha OONbIIMX TJIyOMHAaX, CIEQYeT NPOXOJIWUTh, KaK MpPaBWIO, HA BCIO
MOIIIHOCTh 3aKapCTOBAaHHOM 30HBI C 3ariyOJicHHeM HEe MeHee 4YeM Ha 5 M B
MOJICTUJIAIOIIME WIIM HE3aKAPCTOBAHHBIE MOHOIMTHBIE TOPO/IBI.

[Ipy MOIIHOCTH 3aKapCTOBAHHOM 30HBI B TOJIIE PACTBOPUMBIX IMOPOA
(M3BECTHSKOB, TUIIca U T.1M.) 6onee 5 - 10 M omycKaeTcsi €€ HeMOJIHOE BCKPBITHE
IIPU COOTBETCTBYIOIIEM 0OOOCHOBAaHUU B IIporpamMme padoT.

B paiioHax ¢ TIOKpBIBAKOIIEH TOJIIEH, CIIOKEHHOWM HEPACTBOPHUMBIMU
IIPEUMYIIECTBEHHO MNIMHUCTBIMUA BOJOHENPOHUIIAEMBIMU NTOPOAAMH, HEOOXOIUMO
U3y4aTh U OIICHUBATh CTENIEHb WX BOJONPOHHUIIAEMOCTH U 3aIIUTHYIO CHOCOOHOCTh
B OTHOLIEHUM MPOSIBJIEHUS KapcTa Ha 3eMHOW mNoBepXHOCTH. [lpum MomHoCTH
TOJIILM, OOECHeYMBAIOIIEH 3alUTy OT BO3MOXKHOCTHM NPOSBICHHS KapcTa Ha
36MHOW MOBEPXHOCTH, JIONMYCKAETCS HE BCKPBHIBaTh OYypPOBBIMHU CKBa)KMHAMHU
KapCTYIOUIMECS TOpOJbl, OrPAHMYMBASICH MPOBEPKOM HAAECKHOCTH 3aUUTHOTO
BOJIOYTIOpA.

Pa3menienne CKBaXXMH JOJKHO OCYIIECTBISAITHCA C YYETOM PpE3yJIbTaTOB
MapIIPyTHBIX HAOIIOIEHUN U T€O(PU3NYECKUX UCCIIECIOBAHUM.

KoHCTpyKIusi M TEXHOJOTUS MPOXOJKH CKBAXKWUH JOJKHBI OOeCredrBaTh
MaKCUMaJIbHBIA BBIXOJ KEpHAa IOKPHIBAIOIIMX, KAPCTYIOIIMXCS TOpON U
3aIoJIHATENS KapcToBbIX nosiocted. lllHekoBoe u nrobble Apyrue BUIbI OypeHus,
HE TapaHTUPYIOLIME MMOTYyYEHUE KEPHA, HE IOy CKAKOTCS.



B ckanpHBIX MOpOAAax pPEKOMEHIYETCS MPUMEHITh KOJOHKOBBIA CIOCOO
OypeHMsI CKBaXXHH, B HECKaIbHBIX - KOJIOHKOBOE U YAapHOE KOJIbLIEBBIM 3a00eM. B
pa3MbIBaeMbIX TOpoAax (B TOM 4YHCIE€ COJEHOCHBIX TOJIIAX) CJlEeayeT
OCYLIECTBJIATh MPOXOJKY CKBaXXMH YKOpOUYeHHbIMU peiicamu (1o 0,5 M) c
oOpaTHOW HUPKYJSIUMENH WIK C MPOAYBKOW BO3IyXOoM U "BCyxyio". B coystHbIX U
COJICHOCHBIX TOJIIAX B KAa4€CTBE MPOMBIBOYHOM JKHUJIKOCTH CIEAYET NPUMEHATH
paccobl.

[Ipn omucanuu kepHa B OypOBBIX JKypHaJlax HEOOXOJUMO TPUBOJIUTH
NOCJIOWHYK) XAapaKTEPUCTUKY TPEUIMHOBATOCTH, IYCTOTHOCTH, HPOSBICHUN
3aKapCTOBAHHOCTH, 3aIlOJIHUTENS KapCTOBBIX MYCTOT, CTENEHH BBIBETPEIOCTH U
pPa3pyLIEHHOCTH NOPO/JIbl, ONPEAEISATh MOKA3aTENb COXPAHHOCTU MOPObI, & TAKKE
JUHENHBIN 1 00beMHBIN KOI(DPHUITUEHTHI 3aKaPCTOBAHHOCTU U KABEPHO3HOCTH.

B mnpomecce Oypenus HeoOxoaumo GUKCHPOBATH WHTEPBAILl TI1yOWH
IPOBAJIOB WJIM OBICTPOrO MOTPY>KEHUS OypOBOTO CHapsia, CKOPOCTh HYHUCTOTO
OypeHuss W BBIXOJ] KE€pHA, MHTEPBAJIBI PA3JIMYHOTO TOTJIOMIECHUS MPOMBIBOYHOM
XKUJIKOCTH, B TOM YHCJIE IIOJHOTO IIOIVIOLICHHs, a TAK)KE HAIWYME U XAPAKTEP

ra3onposIBICHUM.
[Ipy mpoxoake  CKBaXWH  JOJKHBI  BBIOJHATHCA  reou3nyeckue
uccinenoBanus  (KapoTaxX W NPU  HEOOXOJAMMOCTH -  MEXKCKBaXXUHHOE

IIPOCBEUMBAHKE), COCTaB M METOJHMKA KOTOPBIX JIOJDKHBI YCTAHABIIMBAThCS B
IpOrpaMMe U3bICKaHUM.

[Ipy  HEOOXOAUMOCTH  JI€TAJbHOTO  HM3YyYE€HHs]  TPEHIMHOBATOCTH U
3aKapCTOBAHHOCTHU TOPOJI, COCTABa U COCTOSTHUSI TTOKPBIBAIOIIEH TOJIIIN, HATAYUS
B HUX OCJIa0JICHHBIX Pa3yIUIOTHEHHBIX 30H U TMOJOCTEH, CTPOCHUS BOPOHOK M
JPYTUX KapCTOBBIX (POPM ClieyeT MPOXOIUTh TOPHBIE BHIPAOOTKH B BUE IIYPQOB,
TyJTOK, KaHaB, PACYUCTOK.

[Io OKOHUaHWM TPOXOJKH TOPHBIX BHIPAOOTOK U 3aBEpPUICHUU B HUX
MPEAYCMOTPEHHBIX ~ PabOT HEOOXOIWMO  OCYIIECTBIATH  JUKBHUIAIIMOHHBIN
TaMITIOHAX CKBAXWH TJIMHOW WM IEMEHTHBIM pPacTBOPOM, a IIypgoB, TyAOK -
3aCBITTKON TJIMHUCTHIM TPYHTOM C TTOCJIIOWHBIM YIUIOTHEHUEM U CTPOTUH KOHTPOJIh
32 CBOEBPEMEHHOCTHIO M KAU€CTBOM €T0 BBIITOJIHEHUSI.

5.2.7. lTloneBble HCCIEAOBAHUS TPYHTOB METOJIAMU  CTATHYECKOTO,
JMHAMUYECKOTO M BUOPAIIMOHHOTO 30HJIMPOBAHUS, NEHETPALMOHHO-KAPOTAKHBIE
U JIpyTye UCCIIEIOBAHUS CIIeNyEeT UCIOIb30BaTh ISl PEIICHUs CASAYIOIMNX 3a/1a4:
BBISIBJICHUSI M OKOHTYPHUBAHHUSI B TOJINE MOKPHIBAIOIIMX TMOPOJA OCIA0JICHHBIX H
Pa3yIUIOTHEHHBIX 30H, ONIPE/ICTICHUSI CBOMCTB TPYHTOB, N3YUYEHUS pernbeda KPOBIU
KapCTYIOUTUXCSl TIOPOJ TPU WX 3aJeTaHWd Ha JOCTYMHOW MJisi 30HIUPOBAHUS
riryouHe.

OmnpeneneHue MPOYHOCTHBIX W Je(HOPMAITMOHHBIX CBONCTB IMOKPBIBAIOIINX
MOpOJl, 3aJICTAlONIMX B OCHOBAaHMH (YHIAMEHTOB MPOCKTUPYEMBIX 3IaHUA U
COOpY)KEeHUI (METOAaMHU HCIBITAHWK TPYHTOB INTAMIIOM M HAa CpPe3 B TOPHBIX
BBIPa0OTKax), Kak TIPABWJIO, JOJDKHO BBITIONHATHCS OTACIBHO HAa y4YacTKax
pacnpoCTpaHEHUs] TPYHTOB, HAPYHICHHBIX IMPOSIBICHUAMH KapcTa, W 3a HX
npeenaMy, B HEHapyIIeHHOH 30He.

5.2.8. [Ipu ruporeosOrMuecKuX UCCIEAOBAHUIX CIEAYET yCTaHABINBATh:



pacOopoCTpaHEHUE W YCIOBHUS 3aJeraHus BOLOHOCHBIX T'OPU30HTOB B
[OKPBIBAIOIIUX, KAapCTYIOLUXCA U MOACTWIAIOIIHUX OTIOKECHUAX, YCIOBUS HX
[IUTaHUs, TPAH3UTAa U Pa3rpy3KHU, TUAPOAUHAMUYECKYH0 U THAPOXUMHUYECKYIO
30HAJILHOCTB;

B3aUMOCBS3b MEXAY BOJOHOCHBIMM T'OPU30HTAMHU U [OBEPXHOCTHBIMU
BOJIaMU;

BJIUSIHUE TEXHOTE€HHBIX (DaKTOPOB HA M3MEHEHHUE TUAPOTre€OIOTUYECKUX
YCIIOBHU;

PEXUM IOJ3EMHBIX BOJ;

XMMHYECKUN COCTaB M PaCTBOPSIOUIYIO CIIOCOOHOCTh IOBEPXHOCTHBIX U
[IOJA3€MHBIX BOJ II0 OTHOLICHUIO K KapCTYIOIIMMCA IIOpoAaM, TEMIIEpaTypy
[IOJ3EMHBIX BOJ;

(GuUIbTpaIIMOHHBIE CBOWCTBA KapCTYIOIIMXCS U MOKPBIBAIOIIKUX MOPOJI, B TOM

Yuciae B 30HAX  IIOBBIIEHHOM  IIPOHUIAEMOCTH, C  OIPEACIICHUEM
TUAPOre0IOrHYECKUX IapaMeTpoB (ko3¢ punreHToB bunbTpanuy,
BOJOIIPOBOJIUMOCTH, YPOBHEIIPOBOAHOCTH, BOZOOTAAYH, YAEIBHOTO

BOJIOTIOTJIOIICHUS, HM30BITOYHBIX HAMOPOB M  TPAJUEHTOB  BEPTUKAIBHOMN
(bunabTpalyM), a TAKKE HAIIPaBICHUS U CKOPOCTH ABUKEHUS MOI3EMHBIX BOJ.

[IporHO3  U3MEHEHUs  TUAPOTEOJIOTMYECKMX  YCIOBHM B IpOLECCE
CTPOUTENBCTBA U AKCILTyaTallMM MPOEKTUPYEMOro OOBEKTa CIEAYET BBINOJIHATH B
COOTBETCTBUM C TEXHUYECKMM 33JaHMEM Ipu OOOCHOBAHMM B MNpPOrpamme
U3BbICKAHUU.

JUist  pemieHust 3TUX 3a7a4  CJEAYEeT BBIIOJHATH IIOJIEBBIE  OIBITHO-
(buIbTpallMOHHBIE PAa0OTHI: OTKAYKU - TPOOHBIE, DKCIPECC-OTKAYKU, OIMBITHHIC
OJIMHOYHBIE M KYCTOBBIE C HECKOJbKMMHU JIydaMU HaOJI0JIaTeNbHBIX CKBaXKUH,
IPYINIIOBbIE W IOMHTEPBAIbHBIC; HArHETaHHUs BOABI M BO3[yXa B CKBa)KUHBI,
HAIMBBl BOJAbI B IIyp(dbl, a TaKkKe WHIUKATOPHBIE METOIbl (XMMHUYECKUH,
ANEKTPOXUMHUYECKUN, KOJTOPUMETPUUECKUH, paJuONHANKAIUNOHHBIN).

JIns n3ydeHus TuApOreoIorn4ecKor HEOJHOPOJHOCTH KapCTOBOIO MacCruBa 1
MOKPBIBAIOUIUX MOPOJ M JJisi BbIOOpAa MECT MNPOBEIEHUS ONBITHBIX OTKayeK
UCIIOJIb3YIOTCSl AKCIIPECC-OTKAYKHU U HAJIMBBI, & TaK)Ke MPOOHBIE OTKAYKU, HAJIUBBI,
HarHETaHUs.

OnpITHBIE OTKA4YKW W3 OAMHOYHBIX CKBAXXUH PEKOMEHIYETCS BBIIOJHATH IS
IOJIyYEHMsI XAPAKTEPUCTUK BOAOIPOHMIIAEMOCTH 30H C PA3JIMYHON CTEIEHBIO

3aKapCTOBAHHOCTH.
OnbITHBIE KYCTOBBIE OTKAa4YKU CIEAYET MPOBOAUTH C LETBI0 OINPEACIICHUS
HauoOoee JIOCTOBEPHBIX 3HAYEHUM Kod(hhunreHToB buabTpanuu,

YPOBHENPOBOJAHOCTU (ITbE€30MPOBOJIHOCTH) U BOAOOTAAUH, & TAKKE ISl U3YUECHUS
CBSI3M MEXJYy BOJOHOCHBIMU T'OPU30HTAMH M CBS3UM IIOA3EMHBIX BOJX C
ITOBEPXHOCTHBIMU. [Ipr KyCTOBBIX OTKaukax B KapCTYIOIIMXCS MOPOAAX CIENYET,
KaK MpaBuJIo, MPEAyCMATPUBATh HE MEHEE ABYX Jydel HaOII0JaTENbHbIX CKBAXKUH
C LeNbl0 M3y4YeHUs (pUIbTPAMOHHOW aHM30TpONUHU. B Tex ciywasx, Korga s
CO3JaHUsl TPEOYIOIIErocsl TOHWKEHUS YPOBHS BOJbl OJHOM LIEHTpPaIbHOU
CKBKHMHBI OKQXKETCSI HEJJOCTATOYHO, CJIETyeT MPOBOJUThH IPYNIOBYIO OTKAUKY (U3
IByX U Ooisee ckBaxkuH). He pexkoMeHayeTcs MpOBOAUTH JJIUTENIBHBIE OTKAUYKH U



HAJIMBBI BOJIM3W 3JIaHUA U COOPYKEHUH BO U30€kKaHUE BO3MOXKHOCTH
HEOJIArOMpPUSITHOTO BO3JCUCTBHUS HA MX YCTOMYHUBOCTb.

[Tpn Mpon3BOACTBE OTKAYEK CIIETYyET OTOMPATh MPOOBI BOJBI HA XUMUYECKUI
ananu3 B coorBeTcTBuH ¢ 1. 5.11 CII 11-105-97 (uacts 1).

[Ipun onpeneneHMH BHUJIOB U OOBEMOB ONBITHO-(QUIBTPALMOHHBIX pPadOT U
JAPYrUX TUIPOreoIOTMYECKUX HCCIEIOBaHUM, BBHIOOpE MECT HMX MpPOBEICHUS,
ONpEJENICHUH METOJIMKH BBIMOJHEHUSI W OOpabOTKM pE3yNbTaTOB CIEAYET
YUHUTHIBATh 3HAYUTEIBHYIO HEPaBHOMEPHOCTH BOJONPOHUIIAEMOCTH
3aKapCTOBAaHHBIX MAacCHBOB B IUIAHE U 110 BEPTHKAIM, HAJIUYUE 30H C Pa3IMYHOU
CTENEHbIO U XapaKTEPOM 3aKapCTOBAHHOCTHU U Pa3IMUYHBIM PEKUMOM IMOI3EMHbIX
BOJ (HaJIW4YMe TMNPAKTUYECKH BOJIOHENPOHMUIIAEMBIX 30H U H30JIMPOBAHHBIX
BOJIOTOKOB).

Jns wu3ydyeHHss MyTeM W CKOPOCTEH JBWIKEHHUS KapCTOBBIX BOJ IIpU
THJIPOTEOJIOTHYECKUX HCCIEIOBAHUSAX MCIONB3YIOTCS TaKkKe TIeo(pU3nYecKue
MOJIeBbIE METOJABI, a TMpH HEOOXOIUMOCTH TMPOBOAMTCA (U3HUECKOE W
MaTeMaTUYECKOEe MOJIETMPOBAHHUE.

5.2.9. CrauuoHapHble HaOJIOJEHUS 32 YCIOBHSMU U JUHAMUKON Pa3BUTHS
KAapCTOBBIX MPOLECCOB M UX MPOSBICHUN HA 3€MHOW MOBEPXHOCTH U B TOJIIIE
KApCTYIOUIMXCSI U TOKPBIBAIOIIMX MOPOJ ClEeAyeT MPOBOAUTH, KaK MPaBUIIO, TIPU
U3bICKAHUSIX JJIsl MPOEKTUPOBAHUS KPYMHBIX M CIOXKHBIX 00bekTOB (I ypoBHsA
OTBETCTBEHHOCTH), a HpH HeoOXogumocth u it 00bekToB Il ypoBHS
OTBETCTBEHHOCTH.

Komrmuiekc  cramumoHapHBIX — HAOMIOJACHWH, KaK MPaBUIO, BKIIOYACT:
THJIPOTEOJIOTHYECKHE  HAOMIOJEHUS 32  PEKUMOM  TOA3EMHBIX  BOJ;
THJIPOMETEOPOJIOTUYECKHE HAOMIOACHHUST 3a PEKUMOM TOBEPXHOCTHBIX BOJ;
reoie3nveckre HaOJI0ICHUS 3a OCEITaHUsIMU 3€MHOW TTOBEPXHOCTH, U3MEHEHUSIMU
MOp(OMETPUYECKUX XapaKTePUCTUK penbeda, mnpoBanmamMu U aedopMarusiMu
31aHUHN U COOPYKEHUHU.

[TpoI0IKUTENBHOCTh TUAPOrEOJOTHYECKUX M THIPOMETEOPOJOTUUECKUX
HaOJIIOACHUI TOJKHA OBITh HE MEHEE TMAPOJIOTHYECKOTO TO/a.

[Tpu npoBeAaeHUM HAOIIOJEHUMN 3a PEKUMOM IMOJ3EMHBIX U MOBEPXHOCTHBIX
BOJI PEKOMEHJYEeTCS HCIOIb30BaTh TreoU3HMUYEeCKMe METO/Abl, B TOM YHUCIE
PE3UCTUBUMETPHUIO,  MO3BOJIAIOILYI0  BECTH  HENPEPHIBHYIO  PErHCTPALUIO
U3MEHEHUS MUHEpaIU3allud 10 H3MEHEHUIO YJIENbHOIO  3JIEKTPUYECKOTO
conpoTusieHus (YIC) BOJbI.

Pexxumuble HaOMIOAEHUS CIEAyeT OCYLIECTBIIATh 3a KaXKIbIM TOPU30HTOM
KApCTOBBIX BOJ, OKa3bIBAIOIIMM BIIMSHHE HA YCJIOBHS CTPOMTENIBCTBA, M 3a
KaXXIbIM M3 TOPU30HTOB B MOKPBHIBAIOIIUX MOPOJAaX, a MPU HEOOXOAWMOCTH U 32
BOJIOHOCHBIMHM T'OPH30HTAMH B MOJICTUJIAIOIIUX ITOPOJIAX.

[To pesynbraraM HaAOMIOJEHUN 3a PEKUMOM IMOBEPXHOCTHBIX M MOJ3EMHBIX
BOJl CJEAyeT YyCTaHaBIMBATb: JMHAMHUKY TIJIyOMHBI 3ajieraHusi ypOBHEW BO
BPEMEHHU, HAMOPOB W TPAJAUEHTOB BEPTUKAIBHOM (QUIbTpALMU; W3MEHEHHUS
HaIpaBJeHUs] U CKOPOCTU JBUKEHUS BOJbI, TEMIIEPATYPhl © XUMUYECKOI'O COCTaBa,
a TaKXe CTENEeHH arpeCCMBHOCTH MO OTHOIIEHUIO K KapCTYIOIIMMCS MOPOJaM;
MECTa MUTaHUs U Pa3TPy3KU MOA3EMHBIX BOJ; HAJIWYUE B3aUMOCBSI3U MEXKIY



BOJIOHOCHBIMH TOPH30HTAMHU M C ITIOBEPXHOCTHBIMH BOJIaMH, a TaKKe YyYacCTKH
MepPEeTeKaHus BOJ] U3 OJTHOTO TOPU30HTA B IPYTOH U JIp.

[Tpu mpoBeneHNHM HAOMIONCHUIA 3a MPOSBICHUSIMH KapcTa W MX Pa3BUTHEM
CIeMyeT BBIMOJHATH MapIIpyTHOE OOCIeoBaHUE Ui OOHApPYXCHHUS W
JOKYMEHTAIIMN TPOBAJIOB, OCENAaHWW M Jpyrux oO0BeKkToB HaOmoacHus. [lpu
BBITIOJIHCHUH  OOCJICIOBAaHWA  3HAYUTEIBHBIX  TEPPUTOPHA  HCIOJIB3YIOTCS
MTOBTOPHBIE adpO(OTOCHEMKH U adpOBU3yabHbIe HaOmoAeHus. [Ipy 3TOM ciiemyeT
IIPOBOJUTH 00CIIEIOBAaHUE 3/TAaHUN U COOPYKEHUH, OIPOC HACEICHUS, HAOIII0ICHUS
3a BBISBJICHHBIMU J¢(OpMAIHSIMHU.

['eone3nueckne HaOMIOACHUS 3a JedopMaIusMH 3JaHUH M COOPYKCHHH, a
TaKke 3a JepopMmarusiMu 3€MHOM TMOBEPXHOCTH (B TOM YHCIIE HCIIOJIb30BaHUE
perepoB, yCTAaHOBJEHHBIX Ha pa3HOW TUIyOHMHE) CIeayeT BBINOJHATH B
cootBercTBUM ¢ CII 11-104-97.

5.2.10. JlaGopaTopHbl€ WHCCIEIOBaHUS JOJDKHBI BKIIIOYATh OMNPEACICHUS
COCTaBa, COCTOSIHUSI ¥  (PU3UKO-MEXAaHWYECKUX CBOWCTB PAaCTBOPUMBIX U
HEPACTBOPUMBIX TIOPOJI, BXOMSIIUX B COCTaB KApPCTYIOMIEHCS W TOKPBIBAIOIICH
TOJIIIM, BKIIIOYAsi W3yYCHHE TPYHTOB PA3IUYHON CTEMEHW 3aKapCTOBAHHOCTU W
3aIOJTHUTENSI KApCTOBBIX TIOJNOCTEH W TPENIWH, YCTAaHOBJICHHE XHUMHYECKOTO
COCTaBa MOBEPXHOCTHBIX M TIOJI3EMHBIX BOJ M HX arpECCUBHOCTH K KapCTYIOIIMMCS
TIOPOJIaM.

[Tpu oTOOpe MPoO MOBEPXHOCTHBIX M MOJI3EMHBIX BOJ HEOOXOIUMO H3MEPSTh
X TEMIIEpaTypy W HEMOCPEJICTBEHHO B IIOJICBBIX YCIIOBHSX ONpeneiasaTh pH,

coJiep>kaHre cBOOOAHOM 2 W OpYruX HEYCTOWYHMBBIX KOMITOHEHTOB (H CO3 ,

2- - - 2+
CO; , F ez+’ Fe' , NO, , NO; ). OcranbHble KOMIIOHEHTBI (Ca2+ , Mg ,
Na* k- NH, cr SOF Si0,

, , , , , CyXOM OCTarokK, ) pEKOMEHIyeTCs
ONpeNeNaTh B CTAallMOHApPHOW jabopaTtopuu. Tak ke cileayeT OnpeaessiTh
MPO3pPaYHOCTh, HAJTUYME B3BEILICHHBIX BEIIECTB, BHIMIAJICHUE OCAJIKa U U3MEHEHHE
BOJIBI B COCYJIE€ CO BPEMEHEM, IIBETHOCTb, 3aI1aX, IEPMAHTAHATHYIO OKUCIISIEMOCTb,
a Tak)Ke MPOUYUe COCTABJISIONINE (HPU3UUECKUX CBOMCTB M XMMHUYECKOTO COCTaBa C
YY4ETOM BO3MOKHOT'O TEXHOTE€HHOT'O 3arpsi3HEHUs] BOJOHOCHBIX TOPU30HTOB.

Jns  KapcTylommxcsi TMOpoJA  CIEAYET ONpPEAeiisiTh WX MHHEPAIOro-
neTporpaguueckuii ¥ XMMUYECKUHA COCTaB, B TOM 4YHUCIE OOIlee CoJepKaHHe
OpraHUYECKUX BEIIECTB, PACTBOPUMOCTb B BOJIE (C YUETOM XMMHYECKOTO COCTaBa
U TEeMIEPaTyphl MOJA3EMHBIX BOJ) U KOA(OUIIMEHT CKOPOCTH pacTBopeHus (mpu
pPa3IMUHBIX CKOPOCTAX JABMIXKEHHSI TMOJ3€MHBIX BoJa). [lpu 3TOM TOJKHBI
WCITOJI30BAThCS OOIIMK KOJUYECTBEHHBIM M CIIEKTPAJIbHBINA aHaIW3, BOJHBIE U
KHCIIOTHBIC  BBITSDKKH, a Takke, MpH  HEOOXOIUMOCTH, TEPMHUYECKUH,
PEHTIEHOCTPYKTYPHBIA, 3JIEKTPOHHO-MHUKPOCKONMMYECKUI U JIpyTHe€ METOMAbI
MUHEPATIOTMYECKOr0 U XMMHUYECKOTO aHaJIN3a TOPHBIX MOPOJ.

Jlnst  onpeneneHuss Bo3pacTa KapcTOBbIX (QOpM M HMX  3alOJHHUTENS
MIPUMEHSIIOTCS MUHEPAJIOTO-TIeTporpapuiecKuii, MaJICOHTOJIOTUYECKUH,

PaIvOU30TOIHbIM,  MATUHOJIOTUYECKUH, JUATOMOBBIM M JIPYTHE€  BHUJBI



CHELMATLHBIX aHATU30B.

[Ipy HEOOXOAMMOCTH YCTAaHOBJIEHUS KOJUYECTBEHHBIX XapaKTEPHUCTHUK
KapCTOBOT'0 Ipolecca (OLEHKH CKOPOCTH PacTBOPEHUS NMOPOJA M pa3BUTHUS KapcTa
BO BpPEMEHM, BBIBICHHA MEXaHU3Ma KapCTOBbIX JAedopMaluii, pa3MepoB
KAapCTOBBIX MPOBAJIOB), OLIEHKM CTENEHH OMACHOCTU OOHAPY>KEHHBIX KapCTOBBIX
nosocted W ap. (Kak TMpaBWiio, B 0CO0O CIOXHBIX YCIOBUSIX U TIpH
MPOEKTUPOBAHUM OTBETCTBEHHBIX 3AHUIN U COOPYKEHMI) CleIyeT OCYIIECTBIISTh
AKCIIEPUMEHTAJIbHbIE J1A0OPATOPHBIE HMCCIIEIOBAHUS C MPUMEHEHUEM Pa3Iu4HbIX
BUJIOB MOJICJIUPOBAHUS:

XMUMHKO-KMHETUYECKOrO (PacTBOPEHHE KapCTYIOIIMXCS MOpOJ, PACTBOPEHUE
CTEHOK  KapCTOBOW  IOJIOCTH, pacTBOpEHHE KapOOHATHOIO IEMEHTa B
KpYNHOOOJIOMOYHBIX IPyHTAaX U T.I1.);

METOJIOM 3KBUBAJICHTHBIX MaTepuayioB (IMPOrud M pacTpecKUBaHUE MOPOJ]
KpPOBJIU KapCTOBOHM TMOJIOCTH, T'PAaBUTAIMOHHBIE CMELICHHUS TPYHTOBBIX Macc B
KAapCTOBYIO MOJIOCTH);

(U3HYECKOT0 THUAPOreoJIOTHYECKOro (TMAPOAMHAMUYECKOE pa3pyLICHUE
MOKPBIBAIOIIUX MOPO HAJl KAPCTOBBIMH MOJIOCTSIMHU M TPEIIMHAMHU);

MaTeMaTH4ecKoro (MOAEIMPOBAHUE KapCTOBO-CY(P(HO3UOHHBIX MPOIECCOB U
MpOBaJIOOOPA30BAHMSI ~ HA  OCHOBE  JKCIEPUMEHTAIbHO  YCTAHOBJIEHHBIX
napamMeTpoB).

PekoMeHyeTcss KOMIUIEKCHOE HCIIOJIb30BAHUE IEPEUNCIIEHHBIX METOAOB B
pa3MuYHBIX COYETAHMUAX, a TakkKe B KOMOMHAIMM C JPYTUMH METOJaMHU
(bU3UYECKOr0 MOJICTUPOBAHMSL.

DKcliepUMEHTalIbHbIE  JTa0OpPAaTOpHbIE HCCIENOBAaHUS U MOJEIMPOBAHUE
JOJDKHBI TIPOBOAMTHCA IO JOMOJHUTEIBHBIM IPOTrPaMMaM, COTJIACOBAHHBIM C
3aKa3YMKOM.

5.2.11. KamepanpHasg o0pabOTKa MaTepHaIOB JOJIKHA MMPOU3BOAUTHCS Kak B
MEePUOJT MPOBEACHUS IMOJEBBIX PadOT (C LEJIbI0 CBOEBPEMEHHOTO YTOYHEHHS H
KOPPEKTUPOBKH BBITOIHIEMBIX UCCIEIOBAHUI), TaK U B 3aKJIFOUUTEIBbHBIN MTEPUO/I,
C YYETOM JIaHHBIX JJAOOPATOPHBIX UCTIBITAHUN U MOJIETUPOBAHMSL.

[Ipu  xamepanbHOl  00pabOTKE  MaTepHaioB  U3BICKAHUU  CleayeT
OCYUIECTBJISATh MHXEHEPHO-TEOJOTUYECKOE pAHOHUPOBAHUE TEPPUTOPUHU  TIO
YCIOBUSIM, CTENEHM M XapakTepy pa3BUTUS KapcTa € YYETOM IpOSBIICHUMN
cy(dosun, ciBrkeHns U 00pyILIEHUS TOPHBIX IOPOJI, & TAKXKE JPYIHX MPOLIECCOB,
y4acTBYIOUIMX B (DOPMHUPOBAHUHU MOJIOCTEH, pa3pyLICHHBIX U Pa3yINIOTHEHHBIX 30H
B KapCTYIOIUXCS U MTOKPBIBAIOIIUX UX OTJIOKEHUSIX.

[Ipu pailoHUpPOBaHMU JIOJDKHBI ~HCIOJB30BAaThCS  YCTAHOBJIEHHBIE IIO
pe3ysibTaTaM H3bICKAHWW KAaTErOpUM YCTOMYMBOCTH TEPPUTOPUUA OTHOCUTEIIBHO
KapCTOBBIX MPOBAJIOB [0 MHTEHCUBHOCTU MPOBAI000pa30BaHUs B COOTBETCTBUU C
Tabn. 5.1 1 no cpeAHUM JUaMeTpaM KapCTOBBIX MPOBAJIOB B COOTBETCTBUHU C TaOJI.
5.2.

Tabmuna 5.1



KaTeropum yCTOMUMBOCTU TEPPUTO—
UM OTHOCUTEJIBHO MHTEHCUMBHOCTU
obpasz3oBaHMUAa KaAapCTOBHEIX IPOBAJIOB

VIHTEHCMBHOCTL IPOBajiooBpa30BaHUA
(cpemHEeromoBOE KOJUUECTBO
IpoBaJIoOB Ha 1 KM2 TeppuTOpMUU

(cnmyuam/xM2 B TOm) )

I Ceeme 1,0

1T ce. 0,1 mo 1,0

11T ce. 0,05 mo 0,1
v ce. 0,01 mo 0,05

\Y no 0,01
VI [IpoBajsooBpa3z0oBaHMe MCKJIIOUaAeTCS

[Ipumeyanue. K mecTtom KaTeropum yCTOMYHMBOCTH OTHOCSTCS TEPPUTOPHH,
Ha KOTOPBIX BO3HMKHOBEHHE KAPCTOBBIX IIPOBAJOB 3E€MHOW IOBEPXHOCTHU
HEBO3MOXKHO (M3-32 OTCYTCTBHS PACTBOPUMBIX TOPHBIX IMOPOJ WM Ojaromaps
HaJMYUI0 HAJEKHOM 3alIMTHOM IIOKPBIBAIOLIEH TOJIIM HEPACTBOPHUMBIX
BOJOHETIPOHUIIAEMBIX MJIM CKaJIbHBIX TTOPOJ).

Tabmuna 5.2

KaTeropum yCTOMUMBOCTY TEPPUTO—
PUY OTHOCUTEJILHO CPEemHUX
OMaMETPOB KapPCTOBEIX NPOBAJIOB

CpenHue OMaMeTphl KapCTOBHIX
IpOBaJIOB, M

A Ceeme 20

B ce. 10 mo 20
B ce. 3 mo 10
T oo 3

[TokazaTenu HHTEHCUBHOCTHU IIPOBAI000pa30BaHuUs ONPEACIIAIOTCA:

10 JAHHBIM CTAllMOHAPHBIX HAOMIOJIEHUH (MO pe3ysibTaTaM CUCTEMAaTUYECKON
perucTpaiuuy CciaydaeB oO0pa30BaHUS NPOBAJIOB U JIOKAJIbHBIX OCEJAaHUN Ha
OIIpEETICHHON TUIOIIA/IN);

O JaHHBIM HA3eMHOI0 OOCJIEIOBaHUS MECTHOCTH (KapCTOJOTMYEeCKOU
CbEMKH), COIPOBOXAAIOIIErocs CcOOpPOM CBEAECHHUNH O paHee O00pa30BaBIIUXCS
OpoBajax M JIOKAJIbHBIX OCENAHUSX, JCHIU(PPUPOBAHUEM a’3pOPOTOCHUMKOB
pa3sHbIX J€T M IPUMEHEHHEM pa3IUYHbIX METOJOB OIIpPEAEIeHHsT BO3pacra
CYLIECTBYIOIIUX KaPCTOBBIX BOPOHOK;

10 aHAJIOTUU C IPYTMMHU KapCTOBBIMU YYaCTKaMU, HAXOIAIIUMUCS B CXOIHBIX
IEOJIOTMYECKUX U THAPOrEOJIOTMYECKUX YCIOBHSAX M XapaKTEPU3YIOLIMMHUCS TON
K€ CTEIEHbIO 3aKapCTOBAHHOCTH.

[Ipn pacyerax MHTEHCHMBHOCTH MPOBajIoO0pa30BaHUsl Cilydau JIOKaJIbHBIX
OCEJaHUM IIPUPABHUBAIOTCS K CIIy4asiM KapCTOBBIX IIPOBAJIOB.

Ha xaprax paliloHMpOBaHUs U B TEKCTE KATErOPUsl YCTOMYUBOCTU TEPPUTOPUHU
0003HayaeTcsl ABOMHBIM MHAEKCOM, COCTOAIIMM M3 HUGPBI U OyKBHI (Harpumep,



V-B).

OueHKky yCTOWYMBOCTH TEPPUTOPUHA PEKOMEHIYETCS OCYLIECTBISTH C
IIPUMEHEHUEM ""METOJ1a YAAIEHHOCTH OT OJIM)KAaWILIEro COCEAHEr0 MOBEPXHOCTHOTO
nposiBneHus  kapcrta'. Ilpmw  3TOM  COCTaBIAKOTCS  KapThl  yAAJIEHHOCTH,
XapaKTepU3YIOIIUE CTENEHb KOHIIEHTPALlMM BOPOHOK HA 3€MHOW MOBEPXHOCTH, U
CTPOSITCS TUCTOTpaMMbl, TpadUKH pACTpPENECNCHUs] W TPOTHO3HBIE KPUBBIE
pacnpeneneHuss CPeIHEroJloBOM IUIOTHOCTH MPOBAJIOB MO YAAJIEHHOCTH OT
OJvyKalIero NposiBJIIEHUS KapcTa.

[To pe3ynbTaTam M3BICKAHUN CIEIYET OMpPEACNATh CPEAHUE U MAaKCUMAJIbHbIE
IMaMeTpbl MPOBANOB (M JIOKAJBHBIX OCEHAaHWI) M MX CpeaHIo TinyouHy. B
palioHax COJSIHOTO KapcTa, KpPOME TOTO, JIOJKHBI OKOHTYPHUBAThCS MYJbIbI
oceJlaHMsl, ONPENEAThCS U3MEHEHUS! UX Pa3MEpoB B IUIaHE, NIyOUHbI, KPUBU3HBI
ITOBEPXHOCTHU U HAKJIOHBI KPAEBbIX YYACTKOB 30HBI OCEAaHUS.

5.2.12. TlporHo3 pa3BuTUA KapCTOBOro IMpouecca (KaueCTBEHHBIM W
KOJMYECTBEHHBI)  BBINOJHAETCS  METOJOM  aHAJOTHUW,  SKCTPANOJISLUH,
AKCIIEPUMEHTAJIbHBIMU WM  PAacuYeTHBIMM  METOJAaMH, OCHOBaHHbIMM  Ha
JETEPMHUHUPOBAHHBIX M CTOXaCTHYECKUX MojensiX. I[IporHo3Hele ucciaeqoBaHUs
BKJIFOYAIOT:

IIPOrHO3 CKOPOCTU PACTBOPEHUS MOPO/I;

BPEMEHHON MPOTrHO3 (0XKHJIaeMbl CpOK 00pa3oBaHMs MpoBaja Ha JIAHHOU
IUIOLIA/IKE, BEPOSITHOCTh OOpa30BaHUSl MPOBAJIOB 3a 3aJaHHBIM CPOK, CKOPOCTb
Pa3BUTHS KOMIUIEKCA KAPCTOBBIX (DOPM U T.I1.);

MPOCTPAHCTBEHHBIN TPOTHO3 (OXKUIAEMBI y4acTOK 0Opa3oBaHUs IPOBaJA,
BEPOATHOCTHh 00pa30BaHus IpoBaja Ha 33JaHHOM y4acTKe TEPPUTOPHUH);

O’KHMJIa€MbIE pa3Mepbl NPOBAJIOB HA MOBEPXHOCTH 3€MJIM WJIM B OCHOBAaHUU
COOpy>KeHul (MX ri1yOuHa, AHaMeTpbl, KOHPUTYpAIUs 1 T.11.).

[IporHo3upyemblie mapaMeTpbl IMOBEPXHOCTHBIX KapCTOBBIX MPOSBICHUN
CIeAyeT OIpeAeNsaTh pacyeTaMu, C HCIOJIb30BAaHUEM AHAIUTHUYECKUX U (WJIN)
BEPOSITHOCTHO-CTATUCTUYECKUX METOJOB, Ha OCHOBE aHajiu3a pacnpeeieHuit
OKHUJIAEMBIX KapCTOBBIX MPOBAJIOB MO BEIMYHMHE UX CPEIHUX U MaKCUMAaJIbHBIX
IMaMETPOB U CpeAHel riayOrHe, a TaKkKe C UCIOJIb30BAHUEM aHAJIOTH.

CKkopocTh pacTBOpeHHs OOJBIIMHCTBA KAapCTYIOIIUXCS TOpPOJA H3BECTHA,
OJIHAKO B HEKOTOPBIX CIydasX MOXET TMOTpeOoBaThCA €€ YTOUHEHHE
1a00paTOPHBIMU METOJIAMHU.

[Ipn cocTaBieHWH BpPEMEHHBIX IPOTHO30B CIEAYET HUMETh B BHUIY, YTO
CTOXaCTUYECKUE METO]Ibl, OCHOBaHHbIE HAa 00OOIIEHUU JAHHBIX 10 UMEIOLIEMYCS
psany HaOJMIOACHW, TO3BOJSIOT YCTAaHABIMBATh BEPOSITHOCTh OOpa3OBaHUs
npoBaja B J1I000i yacTu UccleayeMOoil TEppUTOPUH (MIIM YHUCIIO MPOBAIOB HA KM2
wioniaau), Ho Oe3 Oosee neranbHOM Jokamu3zauuu. [Ipum 3TOM uem HuUXKe
BEpOSITHOCTh, TEM MEHBLIE OMACHOCTh NpoBaja. OJHAKO JTaXe NpU OYE€Hb HU3KON
BEPOSITHOCTA O0Opa3oBaHUE TpoBaja B camMoM OnwxkaiiieM OyaymieM He
HCKITIOYAETCA.

[IporHo3 BO3MOXHOrO MecTa oOOpa3oBaHUsl IMpoOBajlia TaKKe HE BcCerja
HAJICKEH, 32 UCKIIOYEHUEM TEX CIy4aeB, KOTJa €ro MOKHO yBA3aTh C MECTHBIMU
OCOOCHHOCTSIMM TEKTOHUYECKOIO CTPOEHHUSl ydacTKa (pa3pbhiBHbIE HapylIeHUS,



30HBI JIPOOJICHUS, 3aMKOBBIE YaCTH CKJIAJOK, IJie Haubosee CUIBHO MPOSBISETCS
TPEIIMHOBATOCTH ).

[TporHo3 BO3MOKHBIX pa3MEpPOB KapCTOBBIX MPOBAJOB 00JE€ HAAECKEH, TaK
KaK TpHU ONPEIEICHHBIX TIEO0JIOTMYECKUX YCIOBHSIX OHM 0ojiee WM MEHee
BbIJICPKAHbI, W JJI1 TPOrHO3a MOXET ObITh HCIHOJIb30BaH HMMEIOLIUICS
CTaTUCTUYECKUN MATEPHUAIL.

5.2.13. Ilpn MHXKEHEPHO-TEOJOTHUYECKUX H3BICKAaHUSAX B pallOHaX pa3BUTHSA
KapcTa C Yy4eTOM »JTana U3bICKAHWM CJeAyeT YCTaHaBlIMBaThb W OTpa)xaTh B
TEXHUYECKOM OTYETE:!

pacnpocTpaHeHue, XapakTep U UHTEHCUBHOCTDH PA3BUTHA KapcTa, UCTOPHIO U
3aKOHOMEPHOCTH €T0 pa3BUTUS;

reoJOrMuecKue, THAPOreoJOTHYECKHe M TeoMOpP(OIOTUYECKUE YCIOBHS
pa3BUTHS KapcTa, B TOM YHCJIE: HAJUYUE TEKTOHUYECKUX HApPYLIEHWH, IPEBHUX
JOJIVH, COCTaB, (bu3MKO-MeXaHUYECKHUE CBOICTBA, pPacTBOPUMOCTb,
TPEIMHOBATOCTh TOPHBIX MOPOA (TPYHTOB) U T.IL.;

palloHMpPOBaHNE TEPPUTOPUU TIO YCIIOBUSAM, XapaKTEPy U CTENEHU pPa3BUTHUS
Kapcra;

OLICHKY CBSI3aHHBIX C KAPCTOM OCOOEHHOCTEW (PU3NKO-MEXAaHUUYECKUX CBOMCTB
IPYHTOB, HAJIMYUSI B HUX Pa3yIUIOTHEHHBIX U Pa3pyLIEHHBIX 30H, OCOOEHHOCTEM
TUIPOTE0JIOTMYECKUX YCIOBUH, CB3aHHBIX C KAPCTOM;

OLIEHKY YCTOMYMBOCTU TEPPUTOPHUH (TIJIOLIATAKN) OTHOCUTEIBHO KApCTOBBIX (U
KapcToBO-Cy(()O3MOHHBIX) NPOBAJOB M OCEAAHUNA 3E€MHOM IMOBEPXHOCTU W
CJIArarollrX €€ IPyHTOB;

IPOTrHO3 Pa3BUTHUS KapCTa U CBSI3aHHBIX C HUM Cy((HO3MOHHBIX U MPOBAIBHBIX
SBJIEHUN B TEPUOJl CTPOUTENBCTBA M JKCIUIyaTallMM OOBEKTOB IOJ BIUSHUEM
€CTECTBEHHBIX U TEXHOTEHHBIX (PaKTOPOB;

PEKOMEH AU /17151 000CHOBAHUS IPOTUBOKAPCTOBBIX MEPOIPUATHH.

B BbIBOgax TEXHMYECKOrO0 OTY€Ta MO0 pPE3yJbTaTaM BbIIOJHEHHBIX
MHXEHEPHO-T€OJOTMYECKUX U3BICKAHUM JTOJIKHA ObITh JaHa KOMIUIEKCHAs! OLICHKA
OMAaCHOCTHU Pa3BUTHS KapcTa B COOTBETCTBUM C TpeboBanusimu m. 6.16 CHull 11-
02-96.

Ha npunaraembix K OT4€Ty KapTax, B TOM 4YHCJI€ PAOHUPOBAHUS, JOJKHBI
0TOOpakaTbCs pe3yJIbTaThl IOJYYEHHBIX OLEHOK ONACHOCTH pa3BUTHUS KapcTa.
[Ipy HEOOXOAMMOCTH COCTaBISETCS KOMIUIEKT KapT, OTPAXKAIOUIUX pa3IUYHbIE
XapaKTEPUCTUKU KOJUYECTBEHHOW OLICHKM MHTEHCHBHOCTH KapCTOBOIO MpoLecca
Y €r0 PacipoCTPAHEHUS Ha UCCIIEyEMOU TEPPUTOPHUH.

5.2.14. Tlpu wu3bICKaHUAX HA 3aCTPOCHHBIX TEPPUTOPUAX HEOOXOIUMO
yCTaHaBIMBATh VU3MEHEHUS UHTEHCUBHOCTH KapCTOBOIO nporecca,
0OyCIIOBJICHHbIE TEXHOT€HHBIM BO3JIEHCTBHMEM, B TOM YHCIIE OCYIIECTBICHHEM
MIPOTUBOKAPCTOBBIX MepornpussTuid. [Ipn 3ToM HEOOXOAMMO BBISBISITH UCTOUHUKHU
TEXHOT€HHOTO BO3JIEHCTBHSI HA MHTEHCUBHOCTH PA3BUTHUS KapcTa: MpPENNpUsTHS,
HapyILIAoIKMe YCTAHOBJICHHBIE YPOBHU MPEAEIbHO JOIMyCTUMBIX BbiOpocoB (I1/IB)
u npenenbHo jonmyctuMmbix  cOpocoB  (IIJC), yreuku u©3 BOJOHECYLIUX
KOMMYHUKalUM,  (QYHKIMOHHUpYIOUIME  BOA03a00pbI,  BOJOMOHU3UTEIbHBIC
YCTaHOBKH U T.II.



5.2.15. Tlpu wu3bICKaHUSAX B KapCTOBBIX pailloHaX MOJKHBI CTPOro
coOmoaThCss  TPEOOBaHUS 1O OXpaHE NPHUPOABI, MPEAyCMATPUBATHCA W
OCYIIECTBIIITECS MEPOINPHUATHS, HE JIOMYyCKAIOIIME HAPYILICHUS CIOXKUBIIUXCS
TUAPOTEOJIOTUYECKUX  YCIIOBHM  OypOBBIMH, OMNBITHO-(DWIBTPALIMOHHBIMU U
JIPYTUMH pabOTaMU, KOTOPhIE MOTYT BbI3BaTh aKTUBHU3AIMIO KApCTa, B TOM YHUCIIE
cyb(}O3MOHHBIX MPOIECCOB B MOKPHIBAIOIIUX MOPOJax, 00pa3oBaHUE MPOBAJIOB U
ocelaHui 3eMHON ToBepxHOCTH. (O0s3aTelieH JIMKBUJIAIMOHHBIM TaMIIOHAXK
CKBOXHMH TJMHOW WM LEMEHTHbIM pAacTBOPOM M CTPOTHUA KOHTPOJIb 3a
CBOEBPEMEHHOCTBIO U KAYECTBOM €TI0 BBITTOJTHECHHUSI.

5.3. TH)KEeHEpPHO-T€O0JIOTMYECKUE U3bICKAHUS
JUTSL pa3pabOTKHU MPEINPOCKTHON TOKYyMEHTaIlUN

5.3.1. Tlpu u3bicKaHUAX IS pa3pabOTKU MPEANPOCKTHOW JTOKYMEHTAIMHA B
palioHax pa3BUTHS KapcTa HEOOXOAUMO YCTaHABIUBATH:

pacmpoOCTPAHEHUE, COCTAB, COCTOSIHUE U YCIIOBUS 3aJI€TaHNS KapCTYIOINXCS U
MOKPBIBAIOIIUX TTOPOI;

THI KapCTa;

CTPYKTYPHO-TEKTOHUYECKHUE, THUIPOTe0JIOTHYECKuEe U TeoMOopdOoIornuecKue
YCJIOBUSI pa3BUTHUSI KapCTa;

MPOSIBJIEHUS KapcTa Ha 3€MHOW MOBEPXHOCTHU - HAJIMYKE MPOBAJIOB, BOPOHOK,
OCEeIaHUM MMOBEPXHOCTH 3€MIJIH U JIP.;

MOJI3EMHBIE TPOSIBJICHUSI KapcTa - HAJIW4YUE Pa3HOOOPa3HBIX IMOJIOCTEH,
Pa3pyLICHHBIX W Pa3yIUIOTHEHHBIX 30H B KapCTYIOIIMXCA W MOKPBIBAIOLINX
MOpoAax, HAJIMYUE U COCTAB 3AIIOJHUTEIS U MTOJOCTEN;

TPaHUILIbl YYACTKOB PA3JINYHON CTENIEHH 3aKapPCTOBAHHOCTH.

[lo pesynpraramM W3BICKAaHWWA I OPEANPOCKTHOM NOKYMEHTALMU JOJDKHA
OBITH TaHa MpeABapUTEIbHAS OLIEHKA YCIOBUI U MHTEHCUBHOCTH Pa3BUTHUS KapCTa,
a TaKXKe CTEINEeHW OIMACHOCTA KapCTOBOrO Mpolecca Ui HPOEKTUPYEMOTO
CTPOUTENBCTBA, C YUETOM BO3MOKHBIX TEXHOT€HHBIX BO3/ICHCTBUM.

Marepruanbsl HHXEHEPHO-TEOJOTMYECKUX HW3BICKAHUW Uil TPEANPOCKTHOM
JOKYMEHTAIIMHU JIOJKHBI BKJIIOUATh PEKOMEHAIIMU IO OCBOCHHIO TEPPUTOPHUHU (B
TOM YHUCJIE MO UCKIIOYEHHIO U3 MCIOJb30BaHUS 0CO00 OMAacHBIX YYacTKOB),
BBIOOPY IUIOMIAJIOK M Pa3MEIICHUIO COOPYXEHUH C YYEeTOM HEOOXOIMMOCTH
BBIIIOJIHEHUSI TMPOTHUBOKAPCTOBBIX MEPOIPUATUNA, a TaKXKE 10 IPOBEIACHUIO
IaJIbHEUIIINX UCCIIEeIOBaHUM.

5.3.2. NH)XeHEepHO-Te0JIOTMYECKUE M3BbICKAHUSI B palioHaX pa3BUTUSA KapcTa
CJIeTyeT MPOBOJUTH C JIETaTbHOCTHIO, COOTBETCTBYIOIICH MaciTabaM WHXEHEPHO-
reOJIOTUYECKONH  CheMKM  (MacmrabaM  KapT  HHXKEHEPHO-TEOJIOTHYECKOTO
palioHMpOBaHUs B COOTBETCTBUM C mIl. 6.2 - 6.4 u . 6.7 CII 11-105-97 (uacts 1)).

B paiionax pa3BuTHs KapcTa JOMYCKAETCA MPU COTJIACOBAHUM C 3aKa3UMKOM
BBITIOHATh ~ MHXKEHEPHO-TEOJIOTHYECKUE  M3bICKaHUs  JJIi  0OOCHOBaHUS
MHBECTULIMIA B 00beMe, IPElyCMOTPEHHOM IS cTafauu npoekta (. 6.7 u 7.4 CII
11-105-97 (uacts 1)).

5.3.3. Ilpu u3bICKaHUSX B pallOHaX pa3BUTHS KapCTa MCXOJHBIE MaTEpHUabI



JUIS. TUIAHUPOBAHHS TIOJIEBBIX pPa0OT JIODKHBI OBITH IMOJAYYEHBI IpU cOope
MaTepUajOB HM3bICKAHUN M MCCIEJOBAHUNA MPOIUIBIX JIET U AemuPUPOBAHUH
MaTepUajoB JUCTAHIIMOHHBIX CBEMOK, JIOTIOJHIEMBIX, MPU HEOOXOJUMOCTH,
a’pOBU3YAJIbHBIMU HAOJIOICHUSIMH.

[Tpn nemmppupoBaHUM PEKOMEHIYeTCsl MCHoiab30BaTh KocMocHUMKH (KC)
MacmtaboB 1:200000 - 1:125000, pomyckaromiue yBEJIUYEHHE 10 MacIITaOOB
1:50000 - 1:25000 u o6nanaroiirve BbICOKMM ITUIAHOBBIM Pa3pEUICHUEM U IIUPOKOM
nojsoco  o63opa. is  Oosee  geTanbHOro  emMGPUPOBAHUS  CIIETYET
ucronb3oBath a’dpodorocHuMku (AC) wmacmradbor 1:35000 - 1:17000, npwu
HEoOX0IUMOCTH - W Oosiee KpynHbIX. Ha 3ajleceHHBIX TEppPUTOPHUSAX CIEIyeT
UCMOJIb30BaTh CHUMKH BECEHHUX M OCEHHUX 3aJIETOB.

Ha ocHOoBe mpenBapuTenbHOro ACM(PUPOBAHUS COCTaBIsETCS KapTa
palloHUpOBaHUS TEPPUTOPUM MO IUIOTHOCTH KapCTOBBIX BOPOHOK U IPOBAJIOB
(KOTMYECTBY IMOBEPXHOCTHBIX KapCTOMPOSIBICHUN, MPUXOASIINXCSI Ha €IMHUILY
WIOMIAM) WIM 1O  yAAJEHHOCTH OT  ONWKalIlero  MOBEPXHOCTHOTO
KapCTONPOSIBICHUS.

5.3.4. MapuipyTHble HaOMIOJACHUS C KapCTOJIOTUYECKUM OO0CIeJ0BaHUEM
IUIOWAAKKA (BapUaHTOB IUJIOIIAJ0K) M MPWIETAIOMIEH TEPPUTOPUM  JTOJIKHBI
MPOBOJUTHCA Ha TEOJOTMYECKONM WM JIUTOJOTO-TEKTOHMYECKOM OCHOBE C
HaHeceHHBIM penbedom. [Ipu oTcyTcTBUM MOJOOHON KapThl OHA JOJHKHA OBIThH
COCTaBJICHa HAa HayaJlbHOM 3Talle H3bICKAHUN KaK OCHOBAa BCEX IMOCIEIYIOUIUX
BUJI0B paboT. Ha xapTe MOKHBI ObITH BBIJEIEHBI BCE BHIpAXKAIOIIUECS B JAHHOM
Maciitabe JIMTOJIOTMYECKHE PAa3HOCTH KapCTYIOIIMXCS MOpPOJA, pa3pbIBHbIC
HapyILICHUs Pa3HbIX MOPSJKOB C YKa3aHUEM HX THIMA, TIIyOUHBI 3aJIOKEHUS U
MophomMeTpuYecKux  MapaMmeTpoB  (IPOTSKEHHOCTb,  PACKPBITUE  TPEILHH,
MOIIHOCTh OMNEPSIIOMIMX 30H W T.I.), XapaKTEpPUCTHUKA 3aMOJHUTEINs, OCHOBHBIC
CKJaayaTble CTPYKTypbl B  COOTBETCTBMM CO CTaHJAPTHOM  METOIMKOM
re0JIOTMYECKOr0 KapTUPOBAHUS.

Kapcronoruueckoe obcneqoBaHue ciaeAyeT IPOBOJUTh B COOTBETCTBUU C II.
524 wm ¢ coOmogeHreM TpeOOBaHUNW MO  MHXEHEPHO-T€OJIOTUYECKOM
PEKOTHOCLIUPOBKE U ChEMKE COOTBETCTBYIOIIEIO MacIuTaoa.

[Ipy  pexkorHoCUMpOBKE Ha3eMHOE KapCTOJOrMYeckoe  00ciieoBaHue
3aKJII0YaeTCsl B MPOBEIACHUU OTACIbHBIX MAPUIPYTOB JJIsi KOHTPOJS pe3yJIbTaTOB
npenBapureabHoro  gemudpupoBanus. [Ipu  HEOOXOAUMOCTH  MPOBOAMUTCS
o0cIieI0BaHNE KJIFOUEBbIX YUaCTKOB.

[Ipyn wuHXeHepHO-TreoJoTuYecKoH cheMke wmaciradoB 1:25000 - 1:10000
Ha3eMHOe oO0cCjel0BaHNEe U KApTUPOBAHUE CHIIHbHO3aKapCTOBAaHHBIX YUYacCTKOB
clieqyeT TpoBOAWTH B Oonee KpynHbix Macmrabax (1:5000 - 1:2000).
CunpHO3aKapcTOBaHHbIE yyacTKU (¢ HanuuueM S50 u Ooiiee KapcToBbIX GopM Ha 1
KMZ2) OIIPENEeSIOTCS M0 pe3yIbTaTaM W3yYeHHS MaTepPHaIOB U3bICKAHUI MPOIILIIBIX
neT u npeaBaputensHoro nemudpuposanus AKC.

['paHuIpl  CheMKH JIOJDKHBI HA3HA4aThCS C Y4YEeTOM HEOOXOIUMOCTH
BBISIBJICHUS KOMIUIEKCA MPUPOAHBIX M TEXHOTEHHBIX (DAaKTOPOB, BIUSIONIMX Ha
(dbopMHpOBaHUE KapCTOBOIO MPOLECCa, YCIOBUN U UCTOPUU €r0 Pa3BUTHS, a TAKXKE
TEXHOTEHHBIX (PaKTOPOB, CIIOCOOCTBYIOIIUX €ro akTuBM3auuu. [Ipu onpeneneHuun



IMUPUHBl  TPUJIETAIONIEH TEPPUTOPUU HEOOXOIMMO HMETh B BHIY, UTO
3aKOHOMEPHOCTH PAaCHpOCTPaHEHUS KapcTa HE MOTYT OBITh BBISBICHBI Ha
OTJIEIbHBIX HEOOJIBIIMX IUIOLIAAKAX. 3a MpeAeslaMl TEePPUTOPUU CTPOUTEIHCTBA
ChbEMKa MOYKET ObITh 3aMEHEHAa PEKOTHOCIUPOBKOW WJIM MPOU3BOAUTHCS B Ooliee
MEJIKOM MacuiTade.

5.3.5. Ha mpenampoeKTHBIX CTaausX MPHU HM3BICKAHUAX HA 3aKapCTOBAHHBIX
TEPPUTOPUSAX ISl M3YyUYEHUS TEOJOTMYECKUX YCIOBUM pa3BUTUS  KapceTa,
NOrpeOeHHOr0 KapCcTOBOTO peiibeda, BHISBICHUS W OKOHTYPUBAaHUS B IJIaHE 30H
MOBBIIIEHHON TPEIIMHOBATOCTH M 3aKAPCTOBAHHOCTH, OIpPEACNICHUS TTyOUHBI
pacnpocTpaHEeHUs] dTUX 30H M OOHAPYKEHUSI OTICNIbHBIX KapCTOBBIX MOJIOCTEH
CelyeT TPUMEHATHh MPEUMYIIECTBEHHO HA3eMHbIE TeO(U3UUYECKUE METOIbI
(celicMo- M 2JEKTPONPO(UIMPOBAHUE UM  BEPTUKAIBHOE  AJIEKTPUUYECKOE
30HAUPOBAHNE METOJOM CONPOTUBJIEHUI U METOJOM JABYX COCTaBisitomux - BO3
M/IC), a nmpu HEOOXOAMMOCTH - BBIINOJHATh KOMIUICKCHBIM KapOTaK CKBaXKHH.
[Ipumenenne  reopU3NYECKUX  METOJOB  PEKOMEHAYETCS  MpH  UIMpPUHE
3aKkapcToBaHHOW 30HbI He MeHee 80 - 100 M, rmyOMHE pacHpoCTpaHEHUS
3akapcToBaHHOCTH He Oosiee 30 - 40 M MpU MOIIHOCTU MOKPBIBAIOIINX OTI0KEHUHN
4 - 15 m. Jlna BbISBICHUS OTAENIBHBIX MOJIOCTEH HEOOXOAUMO, YTOOBI OHHU OBLIH
COM3MEPUMBI C MOITHOCTHIO TTOKPBIBAOIINX OTJIOKEHUH.

B kauectBe BcmomoraTeibHbIX METOJIOB B KOMILIEKCE C CEHCMO- U
AIEKTPOPaA3BEAKOM MOTYT UCIIOJIb30BaThCS MUKpOTpaBUpa3BEIKa,
ra3oBO’MaHAI[MOHHASI ChEMKa U IPYTHE METObl B COOTBETCTBUU C 1I. 5.2.5.

Ha ocHoBe mosy4eHHBIX JaHHBIX JOJDKHBI OBITh MOCTPOEHBI Te0(hU3NIECKUE
pa3pe3bl U KapThl BBISIBIICHHBIX aHOMAJIUH.

[To pesynpTaTtam Teo()U3UUYECKUX HCCICTOBAHUN YCTAHABIMBAIOTCA yY4aCTKU
pa3IMYHOW CTENEHW 3aKapCTOBAHHOCTH. [IpM 3TOM MOXET NPOU3BOAUTHCS
NpeBapUTEIbHOE BBIICJICHUE OTJCIBbHBIX KapCTOBBIX (POPM, MECTOIOJIOKECHHUE U
napameTpbl KOTOPBIX YTOYHSIOTCA MPHU MPOBEACHUU NATbHEUIIUX HCCIEAOBAHMIM
Ha MOCJIEYOUIUX 3Tanax U3bICKaHUM.

5.3.6. Bugpl, pa3memieHue W TIIyOMHa MPOXOJKH TOPHBIX BBIPaOOTOK
YTOUYHSIOTCSI HA OCHOBE PE3YJIbTAaTOB KAPCTOJOTUYECKOI0 00CIIEIOBaHUS U JAHHBIX
npeABapuUTEILHON  00paOOTKM  MaTepHalioB  HA3eMHBIX  T'€O(PU3UYECKUX
UCCJIEIOBAHUN, C yY4ETOM JIMTOJOTMYECKOTO THUIAa KapcTa U OCOOEHHOCTEH ero
pazButus. bypeHue  mapaMeTpMyecKMX ~ CKBaXXMH, HEOOXOIUMBIX s
UHTEPIpETAUU TeoOU3NIECKUX HUCCIEIOBaHUM, OCYIIECTBISECTCS OJIHOBPEMEHHO
C IpOBeJIeHNEM reoPU3NIECKUX PadoT.

KonndecTBo CKBaXkWH, IPEeTHA3HAYCHHBIX JIJIST M3yYEeHUS KapcTa Ha OOJIBIINX
ryomHax (. 5.2.6), mTpu  BBINOMHEHWM W3BICKAHWA IS pa3pabOTKu
MPEANPOEKTHON JOKYMEHTAIlMM PEKOMEHAYETCS Ha3zHayaTh o Tabiuue 5.3 3a
CYeT OOIIero yuciia BhIpadOTOK TpeOyeMol TIyOWHBI, TPEAyCMOTPEHHBIX M. 6.9
CIT 11-105-97 (uactp I), a mpu BBHINOJHEHUU W3BICKAHUM JJiT OOOCHOBaHMS
WHBECTUIIUNA B o0ObeMe JyIsl cTaauu mpoekrta (m. 5.3.2) - mo tabnuie 5.4 3a cyer
oO11ero yucia BeIpabOToOK TpeOyemoil rimyOunsl, npeaycMoTpennbix 1. 7.6 CIT 11-
105-97 (uacrts I).



Tao0muna 5.3

MacmTab MHXeHEep-—
HO—T'€0JIOTUUECKOMN
CBEMKMU

KonmmuecTBO CKBaXMH IOJi4
MB3YUEeHMsa KapcTa Ha
foypmmMx TJIyOMHax Ha 1 KM2

PaccrogaHue mMexny
CKBaXMHaMMU
(B cpenHeMm), M

1:25000

0,5 - 2

1400 - 700

1:10000

2 - 8

700 - 350

[Tpumeuanne. KomnuecTBO CKBaKUH U PACCTOSTHHS MEXTy HUMU BBIOMPAFOTCS
B 3aBHCHMOCTH OT CJIO)KHOCTH YCJIOBHH pa3BHTHs KapcTa M Xapakrepa
MIPOCKTUPYEMOTO COOPYKEHHsI (YpPOBEHb OTBETCTBEHHOCTH, PACUETHBIM CpPOK
CIyOBbI, KOHCTPYKTHBHBIE W TCEXHOJOTHYCCKHEC OCOOCHHOCTH, YCIIOBHSI
CTPOUTENBCTBA U OKCIUTyaTallud) W KOPPEKTHPYIOTCS C YYETOM pPe3yJbTaToB
reopu3nIecKux pabor.

Ta0muna 5.4

Macumrab MHXEHEePHO-
Te0oJIOTUUECKOM
CBbEMKU

KonmmuecTBO CKBaXMH IJi4
M3yUYeHMsa KapcTa Ha
foonpmmMx TJyOMHaAxX Ha 1 KM2

PaccrogaHue mMexny
CKBaXVHaMU
(B cpenHeM), M

1:5000

8 - 25

350 - 200

1:2000

He nHopmmpyeTca

200 - 100

[Tpumeuanue. KoanuecTBo CKBaXXUH U PACCTOSHUS MEX/1y HUMH BBIOMPAIOTCS
B 3aBUCHUMOCTU OT CJIO)KHOCTH YCJIOBMM pa3BUTHUS Kapcra M XapakTepa
IMPOEKTUPYEMOTO COOpYKEHHUsI (YPOBEHb OTBETCTBEHHOCTH, PACUETHBIH CpOK
CIIy’)KObl, ~KOHCTPYKTHUBHBIE ¥ TEXHOJOTHYECKHME OCOOCHHOCTH, YCIIOBHS
CTPOUTENBCTBA U DKCIUTyaTallud) U KOPPEKTHPYIOTCS C YYETOM pe3yJbTaToB
reo(usnyeckux padoT.

[Ipn npoxoake W JOKyMEHTAallMu TOPHBIX BBIPAOOTOK CleayeT CcOOI0IaTh
TpeboBanus 1. 5.2.6.

YacTb CKBaXWH, MPOWJIEHHBIX TPU HU3BICKAHUSAX Ui pa3paboTKu
IOPEIIPOEKTHON TOKYMEHTAllH, PU HEOOXOAUMOCTH, MOXKET OBITH 00OpYI0BaHa
JUIs CTAllMOHAPHBIX HAOIIOIEHU.

5.3.7. Jlns BbISBICHUS NOJIOCTEW W Ppa3yIUIOTHEHHBIX 30H B IE€CUAHBIX H
TJIMHUCTBIX OTJIOKEHHUAX, NOKPBIBAIOIINX KapCTYIOIIUECS TOPOJIbl, PEKOMEH Iy ETCS
WCITIOJIB30BaTh JUHAMUYECKOE M CTATHYECKOE 30HINPOBAHUE B COOTBETCTBUU C II.
5.2.7.

5.3.8. Ilpu BBINOJHEHUU HU3BICKAHUN Uil Pa3pabOTKH MPEANPOEKTHON
JOKYMEHTAIMH CJIEyEeT U3ydaTh THIPOr€0IOTMUYECKUE YCIOBUS C JIETaIbHOCTHIO,
IIPEAYCMOTPEHHOM 1. 5.3.2.

Jlms  oOBEKTOB  HE
cnabo03aKkapCTOBAHHBIX

BBIIIIE I
TEPPUTOPHUIX

YPOBHS
CTEIICHb

OTBCTCTBCHHOCTHU Ha
IMPOHUIIACMOCTH n



(GuIbTPAIMOHHBIE CBOMCTBA KapCTYIOUIMXCS MOPOJ AOIMYCKAETCsl OMpPENeNsTh M0
KOCBEHHBIM IpHU3HAKaM (TPELIMHOBATOCTH, 3aKAPCTOBAHHOCTH, IOTJIOIIECHHIO
IIPOMBIBOYHOM JKUIKOCTH M T.II.), a TaKXKE C HCIOJb30BAHUEM JAHHBIX II0
paliloHaM-aHaAJIOraM M CIPAaBOYHBIM MarepuajgaM Oe3 BBIIOJHEHUS OIBITHO-
(UIBTPALIMOHHBIX PadOT.

B memsx wu3ydyeHHs XapakTepHOM Il paldOHOB pa3BUTHUS  KapcTa
(GUIBTPALIMOHHON HEOJHOPOJHOCTH TPEUIMHOBATHIX M 3aKAPCTOBAHHBIX MOPOJ B
IUTAHE U 10 TIIyOMHE, a TaKXKe CPAaBHUTEIBHON XapaKTEPUCTHKU MPOHUIAEMOCTH
NOpOJ YW W3YYEHHS XHMMHUYECKOTO COCTaBa MOA3EMHBIX BOJ BBIITOJHSIOTCS
OJIMHOYHBIE (TIPOOHBIE, OMBITHBIC) OTKAYKM W HAJIMBBI ODKCIPECC-METOAAMHU.
[ToryyaeMble JaHHBIE HEOOXOAWMBI JUIsl YTOYHEHHMS METOJWKH W TEXHOJOTUU
ornpoOOBaHMs TMOPOA MPH JAIbHEWIINX HU3bICKAHUSAX Ha CTAaJuM IPOEKTa MpH
MIPOU3BOJICTBE OMBITHO-(DHIIBTPAITMOHHBIX Pa0OT.

[TpeanoyTuTeNbHBIM SABJIETCS HNOUHTEPBAILHOE ornpoOoBaHMe
TUIPOTE€0JIOTMYECKUX CKBaXHUH (2 - 4 WMHTEpBajga B CKBa)XHHE), MPONIECHHBIX B
IIPOLIECCE THIPOTEOJOTHUECKUX ChEMOK M APYrux Hccienopanuil. KommuectBo n
JUIMHA WHTEPBAJIOB ONPOOOBAaHMS YCTAHABIMBAIOTCA B KaXJIOH CKBaXXUHE I10
JaHHBIM KOMILIEKCA reo(pU3nUeCKuX CKBaXKUHHBIX UCCIEA0BAHUM.

[Ipy BBIMIOJIHEHUH THAPOTEOJIOTMYECKOr0 ONMpoOOBaHUs ClEIyeT OTOUpaTh
pOoOBI BOJBI JIJIS1 XMMHUUYECKUX aHATU30B.

5.3.9. OtbGop mnpo6 mopoa i J1aGOPATOPHBIX MCHBITAHUN HEOOXOIUMO
IPOU3BOJUTh M3 BCEX PA3HOBUAHOCTEH KApCTYIOIIMXCS MOPOJ, U3 3alOJIHUTEIS
KapCTOBBIX IyCTOT, a TaK)K€ W3 IMOKPBIBAIOIIMUX HMX OTIOKeHUH. [IpoObl BOJbI
clieyeT OoTOMpaTh U3 BCEX BCTPEUEHHBIX MNPU IPOXOIKE CKBAXXUH TOPU30HTOB
MOA3EMHBIX  BOJ, IIOBEPXHOCTHBIX BOJOTOKOB M  BOJOEMOB, JIPyTUX
BOJIOMPOSIBJICHUI.

JlabopaTopHbie pabOTHI CIEAyET BHITIOJHATh B COOTBETCTBUH C TPEOOBAHUSIMU
m. 5.2.10.

5.3.10. ITpu wu3bIcKaHUAX ISl pa3paOOTKU MPEANPOEKTHOW JOKyMEHTAluU
JIOJKHA ObITh OOOCHOBaHa HEOOXOAMMOCTb MPOBEAEHUS  CTAllMOHAPHBIX
HaOMIOACHUN 3a YCIOBUAMHM W JIMHAMHUKOM pPa3BUTHUS KAPCTOBBIX MPOLECCOB,
OIpEJIEIeHbl OCHOBHBIE BHJIbI HAOMIOACHUH, pa3pabOoTaHbl MPEAJIOKEHHS IO
OpraHu3alliy PeKUMHON CeTH U, TPU HEOOXOJUMOCTH, HauaThl HAOIOICHNUS.

5.3.11. Tlo pe3ynpraTaM BBINOJHEHHBIX W3BICKAHUM JUIsI pa3pabOTKH
OPEeINPOEKTHOM  JIOKYMEHTAallMW JOJDKHBI  ObITh  YCTaHOBJIEHBl OCHOBHBIE
3aKOHOMEpPHOCTHM W TEHJEHLHUHM pPAa3BUTUSA KapCTOBOIO IIPOILECCa, MPOBEIEHO
IIPEBAPUTEIILHOE  WMHXEHEPHO-T€OJOTMYECKOE  pPAaHOHUPOBAHHE M OLICHKA
MOJ3EMHOW M TOBEPXHOCTHOW 3aKapCTOBAHHOCTU W YCTOWYHMBOCTU TEPPUTOPUHU
OTHOCUTEIBHO KapCTOIPOSIBIECHUIA.

[IpenBapuTenbHOE PpPAOHUPOBAHME W  OLEHKY 3aKapCTOBAaHHOCTH U
YCTOMYMBOCTH TEPPUTOPUU CIEAYET IMPOBOAMTH B COOTBETCTBMHU C m. 5.2.11, ¢
MEPCHEKTUBOM YTOUHEHUS U JeTaIU3al[M1 Ha CIIEYIOIIEM 3Tare U3bICKaHUM.

WHxkeHepHO-Te0JOrnYecKoe pailoOHMpPOBAaHUE MPOBOJUTCA C JI€TAIbHOCTHIO,
3aBUCAIIel  OT  MacmTaba — MHXKEHEPHO-TEOJOTMYECKOM  ChEeMKH,  IpHU
HEO0OXOJIUMOCTH, C COCTABJIEHUEM KapT-Bpe30K 0oJiee KpyMmHOTo Maciirada.



PailonnupoBanue # OIlEHKAa TEPPUTOPUH IO YCIOBUSIM CTPOUTEIHCTBA
MOA3EMHBIX COOPYXEHUM (METpO, NOJ3EMHbIC XpaHWIMIIA, TPAHCHOPTHHIE
TOHHEJH, TTPOTyKTONIPOBOIBI U AP.) TOJDKHBI MPOBOAUTHCS C YIETOM TIIYOMHBI UX
3aJI0’KEHMSI, HA3HAYEHUS U OCOOBIX YCIOBUM paOOTHI.

[Ipy nmpoBeneHMM U3BICKAHUM JUII  NPEANPOCKTHOM  JOKYMEHTALIMU
JIOTIYCKAeTCsl  BBIMOJIHATh KAuyeCTBEHHBI TMPOTHO3 pa3BUTUA IMpolecca U
OTPaHUYMBATBCS KAaY€CTBEHHOW OIIEHKOW OTIEIbHBIX YCIOBUN U (haKTOPOB €ro
MPOSIBJICHUS, KOTOPbIE OYAYyT YTOUHSATHCS M KOPPEKTHUPOBATHCS MPHU MPOBEIACHUU
NAIbHEHIINX UCCIIETOBAHUM.

5.3.12. CoctaB u coOJep>KaHME TEXHUYECKOr0 OT4YeTa O Pe3yJbTaTax
WHKCHEPHO-T€OJIOTUYECKUX  M3bICKAHUW Uil  pa3pabOTKu  TIPEINPOCKTHOM
JOKYMEHTAIMH JOJIKHBI COOTBETCTBOBATh TpeOoBanusaM nm. 6.3 - 6.5 CHull 11-
02-96, a taxoke . 5.2.11 - 5.2.13 u 1. 5.3.1. B 3axi1roueHnn otyera JOJKHBI OBITH
chopMyTUPOBaHBl 3a/Jaud, TPeOyIomue perieHUusT Ha dTane W3BICKAaHWN IS
pa3pabOTKH MPOEKTA.

5.4. HXeHEepHO-re0I0THYECKUE U3bICKAHUS
JUTSL pa3paboTKHU MPOEKTa

5.4.1. Ilpu u3bicKaHUSAX AJI1 pa3pabOTKU MPOEKTa CTPOUTEIHCTBA B pailoHax
pa3BUTHUS KapcTa HEOOXOIMMO YCTaHaBIUBATh:

pacnpocTpaHeHue, yCIIOBHUSA 3aJieraHus, JUTOJIOTUYECKUN 1
neTporpapuueckiii cocTaB KapCTYIOIUXCS TOPOJI, UX TPEIIMHOBATOCTh U CTEIEHb
3aKapCTOBAHHOCTH, THUIl KapCTa, CTPYKTYPHO-TEKTOHHMYECKHE YCIIOBUS, peibed
KPOBJIM KAapCTYIOIIMXCS MOPOJ, COCTAB M YCJIOBHUS 3ajieraHus ITOKPBIBAIOIIUX W
MOJICTUJIAIOIINX TTOPOJ], HAJTMYKE APEBHUX MOTPEOCHHBIX TOJIUH;

TUAPOTEOJIOTUYECKUE  YCIOBUA, B TOM YHCIE XUMHUYECKHH COCTaB,
TEMIIEPATYPY M PEXKHUM MOA3EMHBIX BOJ, YCIOBUS WX NUTAHHUs, IBW)KECHUS U
pasrpy3Ku, NOTepU W3 BOJOXPAHWIIMI, BOJONPHUTOKH B IMOA3EMHBIE BBIPAOOTKH,
B3aMMOCBSI3b MOA3EMHBIX TOPU30HTOB MEXIy COOOH M C IMOBEPXHOCTHBIMHU
BOJAMH, PACTBOPSIOLIYI0 CIHOCOOHOCTh TOJ3EMHBIX BOJA 10 OTHOLIEHUIO K
KapCTYIOUIMMCS TOPOAaM, UX TPOHUIIAEMOCTh U MHTEHCUBHOCTh BOJOOOMEHA;

IpPOSIBJICHUST KapcTa TMOA 3eMJell - pa3HOOOpasHbIE IOJOCTH, TPELIUHBI,
KaBEpHbl, UX MPOCTPAHCTBEHHYIO JIOKAINU3ALMIO, KOHPUIYPALUIO U Pa3MEpBI,
pacIpoCTpaHEHUE 30H Pa3yILUIOTHEHUs U HAPYIIECHHOTO 3aJI€TaHus I10pOJ, CTEIIEHb
3aII0JIHEHMS U COCTAB 3aII0JIHUTEIS] KAPCTOBBIX MOJIOCTEN U APYTUe MPOSABICHHUS;

IIPOSIBJIEHUS KapCTa HA 36MHOW MOBEPXHOCTH - BOPOHKH, BIIAJMHBI, ITPOBAJIBI
U OCEJaHMs 3€MHOM ITIOBEPXHOCTH; OYaru IIOIVIOLIEHHsS IOBEPXHOCTHBIX BOI,
XapakTep JAepopManuid 30aHUH M COOPYKEHHW M JpPYyrHe€ YCTaHOBJICHHBIE
IIPOSIBIICHNS,

BJIUSIHUE TEXHOTE€HHBIX (DaKTOPOB HAa pPa3BUTHE KAPCTa U €ro MOJ3EMHBIX U
ITIOBEPXHOCTHBIX NPOSBICHUM.

[Io pe3ynbTaraM U3BICKAHUI JOJKHO OBITh BBIMNOJHEHO YTOYHEHUE
MHXEHEPHO-TE€OJOTUUECKOTO PANOHUPOBAHUS TEPPUTOPUU CTPOUTEILCTBA 10
YCIIOBHSIM, XapakTepy, CTENEHW KapCTOOMAaCHOCTH, a TAaKXe JlaHa OICHKa



BO3MOXKHOCTH BJIMSIHUSI U3MEHEHUIN NPUPOJHBIX YCIOBUH MpPHU CTPOUTEIHCTBE U
SKCIUTyaTalli OO0bEeKTa Ha aKTUBM3AIMI0 KapcTa U BBINOJIHEH MPOTHO3
JaJIbHEMILIEro pa3BUTHS KapCTOBOIO MPOLECCA.

5.4.2. Ilpu cbope u 0000IIEHUH MaTEepUaIOB H3BICKAHUN U HUCCIETOBAHUM
MNPOLUIBIX JIET CIEAYyeT MPOBOAUTH KAPCTOJIOIMYECKOe JemudpupoBaHue
kpynHoMmaciTabHbIX ADC ¢ miaHOBBIM pa3pemeHueM 1 - 2 M, MO3BOJSIOIUX
BBISIBUTh KapCTOBBIE BOPOHKH, MPOBAJIbI M JPYTHM€ IMOBEPXHOCTHBIE (DOpPMBI, a
TaK)Ke OMPEJENUTh UX pa3Mephl, a HHOTAa U Bo3pacT. ClielyeT BbIACNATh yYaCTKU
CBEXHUX IMIPOBAJIOB, MPOUCIICAIINX 3a IMOCJIEIHUE TOJAbl, U TEPPUTOPUH, Ha
KOTOphIX 3a mocienuue 20 - 50 jer KapcToBble NPOBAJIBI HE OTMEYAJHCH.
Kapcronoruueckoe  gemundpupoBaHue  JODKHO — JIOHNOJHSATBCS — aHAIU30M
KpYIHOMAacCIITa0HBIX KapT U IJIAHOB, HA KOTOPBIE CJIEIyeT HAHOCUTH PE3yJbTaThl
AemnpUPOBaHUS U BBISABICHHBIE JOMOJHUTEIBHO BO3MOXKHBIE HCTOYHHUKH
aKTUBU3ALIMU KapcTa (BBIEMKHU, KaHABbl, TPAHILIEH, MECTAa YTEUEK W3 BOJOBOJOB U
BOJIO€MOB, ITyHKTHl MHTEHCUBHBIX OTKa4Y€K U T.I1.).

5.4.3. MapupyTHOoe KapCTOJOTMYECKOe OOCIEN0BAHUE TEPPUTOPUHU IPHU
MIPOBEICHUH HWHXEHEPHO-T€OJOTMYECKUX M3bICKAHUN CJIEIyeT BBINOJHATh B
COOTBETCTBHM € 1. 5.2.4 B moaHoMm oObeme. [lpu 3TOM B coctaB pabOT AOHKHO
BXOJTUTH:

BBISIBJICHME BCEX HA3€MHBIX KapCTOBBIX (OpM, OCEAaHWM U MPOBAJIOB
MOBEPXHOCTH, TPEIIUH B IPYHTE WU MOKPBITUSX, KOTOPhIE MOTYT YKa3bIBaTh Ha
HaJIM4YKe MOA3EMHBIX KapCTOBBIX MOJIOCTEH;

o0ciieloBaHUE COCTOSIHUSA 3/1aHUN M COOPYKEHUH, HAXOAAIUXCS B Mpenaeax
TUTOMIAIKYA WIIM B HETIOCPEACTBEHHOM ONM30CTH OT Hee ¢ (ukcarueit nedopmauit
Y BBISIBIICHUEM UX MIPUYUH;

BBISIBJICHHE  HM3MEHEHHH  €CTECTBEHHBIX W  TEXHOTEHHBIX  (DaKTOpOB
KapcToOOpa30oBaHUs, pPACIPOCTPAHEHUS M HMHTEHCUBHOCTH pA3BUTHUA KapcTa,
MPOUCILIEIINX MTOCIIEe MPOBEACHUS U3bICKAHUI Ha MPEABIAYILEM dTaIle.

B mensx KoJIMYeCTBEHHOM OLIEHKM MHTEHCUBHOCTH MpPOBajooOpa3oBaHus (B
TOM YHCJIE TI0 "METOJy YJaJeHHOCTH OT OJIMbKalilero mposBICHUs Kapcta') u
MPOTHO3UPYEMBIX Pa3MEpPOB KapCTOBBIX MPOBAIOB TpeOyeTcs HMHIMBHIyalbHas
JOKYMEHTAIUsl Ka)KJI0M M3 BBISBJIECHHBIX KapCTOBBIX (opM (BOPOHOK, IPOBAJIOB,
ocenanuii). [Tpu 3TOM Kak10My U3 KapCTOMPOSBICHUIN IPUCBAUBAETCS HOMED, OHO
HAHOCHUTCSI Ha KapTy M 3aHOCHUTCS B KaTaJlOl C yKa3zaHueM (POpMbI, pa3MepoB B
TUTaHe, TIyOWHBI U Bo3pacTa (C AaToi) WM BO3PACTHOM TpyNIbl (CBEXas, MOJI01as
WJIU CcTapasi BOPOHKA).

HeoO0X0auMoO BBIMOJIHUTE T€0JE3UYECKYI0 MPUBSI3KY BCEX BBISBICHHBIX
NpOSIBIICHUI KapcTa, 0ToOpakaeMbIX B MaciiTade KapThl (MUHUMAaJIbHBIA pazMep
0o0BeKTa Ha KapTe - 2 MM) WJIM BHEMACIITAOHBIMU 3HAKAMU.

[Ipn wmHXEHEepHO-reoJornyeckod cbeMke B Mmacmradax 1:5000 - 1:2000
KapCTOJIOTMYECKOoe  00cieoBaHUE JOJDKHO O0OecrneurBaTh  BBISBICHUE U
pasfenbHOE KapTUPOBAHME MPAKTUYECKHM BCEX HMEIOMIMXCA Ha IUIOLIAJKe
KapCTOBBIX ()OPM 3€MHOM MOBEPXHOCTU (KAPCTOBBIX KOTJIOBUH, BOPOHOK U Jp.). C
ATOM IENbI0 HCHOJB3YIOTCH a’podoTomMaTepuanbl U YBEIUYMBACTCS 00bEM
MapuIpyTHBIX HaOmrofaeHui. KonnyecTBO Touek HAOMIOAEHUMN, MPETyCMOTPEHHOE



tabn. 7.1 CII 11-105-97 (wactes ), pmomyckaercs yBenMuuMBaTh Ha
cmab03akapCTOBaHHBIX ydacTkax Ha 1 - 10 To4ek, Ha cpelHe3aKapCTOBAHHBIX - HA
11 - 50 Toyek u Ha cribHO3aKapcTOBaHHBIX - HA 51 - 100 Touek Ha 1 xm2. [lna
YYaCTKOB C OOJIBIIIMM KOJUYECTBOM BOPOHOK M APYTUX KApCTOBBIX (hopM Iisi Ux
pa3eNbHOTO KApTUPOBAHUSI COCTABIISIIOTCS ITUIAHBI-BPE3KU W YBEJIMYMUBACTCS
KOJIMYECTBO TOYEK OMUCAHUS KAPCTOBBIX (hOPM.

[[vpuny npuierawmieil TEPPUTOPUM HEOOXOJUMO MPUHHMATh HE MEHEe
JIBOMHOTO PACCTOSIHUSI MEXIY BBIpAOOTKAMHM B MPETyCMOTPEHHOM MaciiTade
UHKEHEPHO-T€OJIOTUYECKON CBEMKH, C YYETOM CTENEeHH 3aKapCTOBAHHOCTH
TEPPUTOPHUH, YCTAHOBJICHHOM HA MPEABITYIEM dTale U3bICKAHUIA.

54.4. Tlpu reodu3nyecKux HA3EMHBIX HCCIEJOBAHUSX  YTOUHSIOTCS
MOAU(UKAIIMA U KOMIUIEKCHl HCIIOJIb3yEeMBbIX METOJIOB C Yy4YE€TOM OIbITa UX
MIPUMEHEHUS Ha MPEIbIAYILIEM 3Tare U3bICKAaHUH.

Cerp reoduznueckux HAOMIOJACHUN, THI W pa3MEPbl yYCTAHOBOK CIIEIYET
Ha3HA4aTh B COOTBETCTBHHM C MAacCIITabOM HHKEHEPHO-TEOJIOTHUECKOW CHEMKH,
IyOMHOM 3ajieraHusl KapCTYIOMIMXCS MOPOJ, C YYETOM HX T€O3JIEKTPUUYECKUX U
CEMCMHUYECKHUX CBOMCTB, HAJIMYMS IIOMEX.

[Ipu nmpuMeHeHUH SIEKTPOPaA3BEAKU CETh Pa3MENICHUsI TOUCK BEPTUKAIBHOTO
ANIEKTPUUYECKOTO 30HAUPOBAHUS METOJ0M JIBYX cocTaBisitomux (B33, BO3 MJIC)
Opy  WHXEHEPHO-T€OJOrnYeckol cbeMke Macmrtadba 1:10000 - 1:2000
pekoMeHayercsi npuHuMarth cootrBerctBeHHO 100 x 100 m - 25 x 25 M, a
aneKkTporpogmirpoBanus MetofaoM NByxX cocrtapisomux (11 nmm I MC) -
cootBeTcTBeHHO 50 X 50 M - 10 x 10 M. ITpu sToM 06BeM kpectoBbix BO3 MJIC,
KOTOpbIE HEOOXOJIWMBI NIJISi OINpPEACNICHUs] DJIEMEHTOB 3aJIeTaHus aHW30TPOITHBIX
30H W YTOYHEHHUS JIOKAJIbHBIX T€O0JIOrO-KapCTOBBIX CTPYKTYp, CIEIyeT
yctanaBnuBath oT 30 10 50% ob1ero oobemMa 30HIUPOBAHUSI.

[Ipn wu3bICKAaHUSX HA CTaguU pa3pabOTKU MpPOEKTa Il TOBBIICHUS
3 PEeKTUBHOCTH U3BICKAHUW CIEAYET MPUMEHSTh CKBaXXUHHBIE reodu3nyecKue
METO/Ibl B COOTBETCTBUH C 1I. 5.2.5.

5.4.5. Topnble BBIPaOOTKM CJEAyeT pa3MelaTh C Y4eToM pelbeda,
ruaporpaduu, r€0JIOTMYECKOT0 CTPOCHUS, xXapakTepa BBISIBJICHHBIX
TEKTOHUYECKUX  CTPYKTYp, PACHOJIOKEHHUs] 30H THUJIPOTE€OJIOTUYECKUX U
reopU3nYecKux aHOMAJIUW, PACTIPOCTPAHECHMS MPOSBICHUN KapCTa, BBISIBICHHBIX
py MapHIpyTHBIX HAOTIOJIEHUAX U Teo(PU3NYECKUX HcclieqoBaHusAX. BripaboTku
ClelyeT pa3MelniaTh Ha KaxaoM reoMopdoiorudeckoM jsjeMeHnte. B mepByro
ouepellb CIEQyeT OCYILIECTBISITh MPOXOAKY IapaMETPUUECKUX CKBaXUH, a
MPOXOJKA  OCTaJbHBIX  CKBAXXHH  BBINOJHSIETCS  IOCIE€  IMPOU3BOJCTBA
reousndeckux padoT.

KonmdecTBo CKBakWH, IPETHA3HAYCHHBIX JIJIST M3yYCHUS KapcTa Ha OOJIBIITNX
ryouHax (m. 5.2.6), mpu BBINOJTHEHUU W3BICKAHUM i1 pa3paOOTKH MPOEKTa
pEeKOMEHAYyeTCsl HazHauaTh 1o Tabswuie 5.4 3a cuer OOIIero 4ucia BbIPAOOTOK
Tpedyemoit riryOuHsbl, ipeaycMoTpeHHbIx 1. 7.6 CII 11-105-97 (dacts I), ¢ yuerom
paHee MPOOYPEHHBIX CKBAXKHH.

[Ipu mpoxoake W JOKYMEHTAllUM TOPHBIX BBIPAOOTOK CJEAYET COOJI0ATh
TpeboBaHus 1. 5.2.6.



['myOuHa CKBaXWMH Ui M3Y4YEHHUS PBIXJIBIX TPYHTOB, 3alOJIHSIIOLINX
KApCTOBbIE BOPOHKM M BIIAQJWHBI, OKOHTYPUBAHUS BBIABJICHHBIX KapCTOBBIX
MOJIOCTE M JIPYTHX MOTPEOCHHBIX (POPM, BBISBICHUS Pa3yIVIOTHEHHBIX 30H B
MOKPBIBAIOUIUX IMOPOJIAX U T.II. 0OOCHOBBIBAETCS B MPOTrpaMMe M3bICKaHUI, HCXOIS
U3 T[IIyOMHBI KapCTONPOSBICHHWH, WX pa3MEPOB M MOIIHOCTH MOKPBIBAIOIIHUX
MIOPO/I.

[Tomumo OypeHus, cileayeT TakXKe HCIOIb30BaTh IIypQbl, PACUUCTKH U
JIpyrue TOpHblE BbIPAOOTKM MJii W3YYEHHUS BBIABICHHBIX B XOJE€ H3bICKAHUUN
KapCTOBBIX BOPOHOK, MOTPEOCHHBIX KapCTOBBIX (DOPM M MONOCTEN, BHISICHEHUS UX
CTPOEHUS U yCIIOBUM 00pa30BaHUsl.

5.4.6. JluHaMpuyeckoe M CTAaTHYECKOE 30HAMPOBAHUE W JIPYyTHE IOJIEBBIE
METO/Bl MCCIIEOBAaHUS TPYHTOB JUIsl WM3Y4YEHUs KapcTa CIeAyeT NPUMEHSTh B
COOTBETCTBMH C II. 5.2.7.

5.4.7. TuaporeosoruuecKue MCCIEAOBaHUA, BBIMOJHIEMbIE JUIsl pa3pabOTKU
MPOEKTa JOJHKHBI OBITh TOCTATOYHBIMH JJISl THIPOT€0JI0rHUYeCKON XapaKTePUCTUKH
MOKPBIBAIOLIUX, KapCTYIOIIUMXCS M MoJAcTMWiarommx mnopod. Ilpu wu3bickaHuUsAX
CJIelyeT yCTaHaBJIMBATh: MOJOKEHUE YPOBHEH MOA3EMHBIX BOJI, TOPU30HTAIbHBIE
U BEPTHUKAJIbHBbIE TPAJUEHTHl MOTOKOB MOA3EMHBIX BOJ, THUIPOreOJOTHYECKHE
napamMeTpbl  BOJOBMEMIAIOMIUX MOpoJ  (KO3DPUIMEHThl  (GUIBTPALMH WM
BOJIONIPOBOJIMMOCTH,  YPOBHEIPOBOJIHOCTH, IMbhE30MPOBOJHOCTH, BOJIOOT/AYH,
yAEIBHOTO BOJOIOTJIONICHNS] 3aKapCTOBAHHBIX TMOPOJ), XUMUYECKHH COCTaB,
TEMIEPATYpy M arpecCUBHOCTh IOA3EMHBIX BOJ, PEXKHUM MOJ3EMHBIX BOJ
(TUaPOIMHAMUYECKUM, TEMIEPATYPHBI MW TUIPOTCOXUMHUYECKHI), B3aUMOCBS3b
BOJIOHOCHBIX TOPHM30HTOB MEXIy COOOM U C TIOBEpXHOCTHBIMU BOJIaMH,
BO3MOYKHOCTb M3MEHEHUN THIPOreOJIOTMYECKUX YCIOBHWA IPU CTPOUTEIBCTBE MU
AKCILTyaTalMi OOBEKTOB U aKTUBU3ALMU KApCTa.

OnbITHO-(PUIBTPALIMOHHBIE PA0OTHI JUIS OMpECNIEHUsT MPOHHUIIAEMOCTH U
(UIBTPALIMOHHBIX CBOWCTB KapCTYIOIIMXCS TOPOA U THAPOTE€OJOTrHYECKUX
apamMeTPOB BOJIOHOCHBIX TOPU30HTOB CJIEYET BBINOJHATH MPU MPOCKTUPOBAHUU
30aHUd U coopyxeHunl I u, kak mpaBuino, II ypoBHS OTBETCTBEHHOCTH Ha
tepputopusix I - IV u, npu HeoOxonumocTu, V KaTeropuii KapcTOOMAaCHOCTH
(Tabm. 5.1).

Bri6op ywacTkoB (CTBOPOB) Il TMPOBEACHHS OMBITHO-(PUIBTPALIMOHHBIX
paboT, B 0COOEHHOCTH KYCTOBBIX WJIM FPYIIOBBIX OTKAYEK, CIEAYET OCYUIECTBISATh
C YYETOM HEOJHOPOAHOCTH T'MAPOT€OJIOTMYECKUX YCIOBHUH, 3aKapCTOBAHHOCTH
MacCHMBOB MOpOJ MO IUIOUIaAX U TiayOuHE, BBIABIEHHBIX IO pe3yJbTaTam
MapLIPyTHOTO KapCTOJIOTHYECKOr0 O0CIIeIOBaHUSI MECTHOCTH, MPOXOJIKU TOPHBIX
BBIPA0OOTOK M MPOBEJIEHHBIX B HUX I'MJIPOTr€0OJIOrMYECKUX HAOJIOIEHUMH, IKCIIpecc-
OTKa4eK M (MJM) DKCIPECC-HAIMBOB, a TAaKK€ KOMIUIEKCHOTO CKBa)KMHHOIO
KapoTa)ka U IPYTruX reopu3HIeCKNX UCCIET0BAHMM.

OnpITHBIE OTKAYKU (HAJUBbI, HATHETAHUS) U3 OJMHOYHBIX CKBA)XUH, B TOM
Yucie 30HaJbHbIE (MOMHTEPBAIbHbBIE) OTKAYKU (HArHETaHUs), CJIeyeT MPOBOAUTH
B CKB@XXMHAX, MPEJHA3HAYEHHBIX [JIs HW3Y4YEHUs Kapcra, B KOTOPBIX IO
pe3yibTaTaM YKa3aHHBIX BbIlIE padoOT (MpeABapUTEIbHOW W OPUEHTHUPOBOUYHOU
OLICHKM) BBISBJICHBI 30HBI PA3JTMYHON BOJIOHOCHOCTH M BOJOMPOHUIIAEMOCTH.



KonudecTBo OMBITOB pPEKOMEHAyETCsS NMPUHUMATh HE MEHEe TpeX s KaKJoro
TOPU30HTAa KApPCTOBBIX BOA W JUISI KaXJAOW 30HBI C PA3IUYHONW CTEMEHBIO
3aKapCTOBAHHOCTH.

OnbITHBIE KYCTOBBIE OTKAUKU PEKOMEHAYETCS MPOBOJAUTH AJIA ONPEIEICHUS
TUIPOT€0JIOTMYECKUX MMAPaMETPOB 30H PaA3IMYHOM CTENEHU 3aKapCTOBAHHOCTU U
TOPU30HTOB MOJ3EMHBIX BOJ, a TAKXKE JIJISl BBISIBJICHUS CBA3U MEXAY BOJOHOCHBIMU
TOPU30HTAMU U CBSA3U MOJI3EMHBIX BOJ C IOBEPXHOCTHBIMHU.

5.4.8. OT60p npoO TPyHTOB U Pa3HOBUHOCTEH KAPCTYIOUIUXCSA MOPOA JJIS
71a00paTOPHBIX HUCCIEIOBAHUN CIEIyeT MPOU3BOIAUTH B IPOIECCE WHKEHEPHO-
re0JIOTUYECKON ChEMKM U Tpu OypeHun ckBaxuH. OTO0p mnpod BOJBI
NPOU3BOJUTCS M3 BOJOEMOB, BOJOIPOSIBICHHN M BCTPEUYCHHBIX MPH TPOXOJIKE
CKB&XKHWH TOPU30HTOB TOJ3EMHBIX BOJ, a TakKKe IpPHU TMPOBEJICHUU OIBITHO-
(GUIBTPAIMOHHBIX PAa0OT M CTAIIMOHAPHBIX HAOIOICHUIN 32 PEKUMOM IMOA3EMHBIX
BOJ.

JUIst OUEHKH W MPOTHO3a BO3MOXHOCTH M MHTEHCUBHOCTU PA3BUTHA KapcTa
pacyeTHBIMU THIPOr€OXMMHYECKUMHU METOJIaMU OTOOp MpoO MOJI3EMHBIX BOJ Ha
XUMUYECKUN aHaIM3 M ONpPENeNIeHUE HUX arpecCUBHOCTH K KapCTYIOIIUMCS
opoJaM CJeayeT OCYILIECTBISATh €IUHOBPEMEHHO M3 BCEX PEXKUMHBIX CKBAXUH
HECKOJIBKO pa3 B TOJy C YYETOM CE€30HHBIX, CYTOYHBIX MW 3IHU30JIUYECKUX
KoJie0aHUi B UX PEKUME, HO HE PEXE YEeM 10 CE30HaM ToJia.

JlabopaTopHble HCCIIEIOBaHUS CIEAYET BBIMIOJHITH B COOTBETCTBHHM C II.
5.2.10.

OO0beM 1a00paTOpPHBIX PabOT yCTaHABIMBAETCS HCXOAS U3 HEOOXOIUMOCTH
OIICHKH (PU3UKO-MEXaHUYECKUX U XUMHUYECKUX CBONCTB BCEX JIUTOJOTHYECKUX
pPa3HOCTEN MOPOJI, 3aTPOHYTHIX KAPCTOBBIM ITPOLIECCOM, B TOM YHCJIE 3aIIOJIHUTEIS
KapCTOBBIX TIOJIOCTEH, a TakkKe XUMHUYECKOTO COCTaBa TOJ3EMHBIX U
MOBEPXHOCTHBIX BOJ M UX arpECCUBHOCTU K KapCTYIOIKUMCS TOPOJIaM.

5.4.9. CrauuvoHapHble HaOJIIOJCHHS 32 KapCTOINPOSBICHUSMU U PEKUMOM
ITOA3EMHBIX BOJI CIEAYET OCYLIECTBIATh B COOTBETCTBHM C II. 5.2.9.

CrnenyeT mpoI0KUTh HAOIIOICHUS, €CJIM OHU OBLITM HayaThl HA MPEIbIIYIIEM
JTane W3bICKAaHWUM, WM OPraHU30BaTh PEKUMHYIO CETh C YYETOM MOJIOKEHUU TI.
5.3.10.

st oOHapyXeHusi HOBBIX KapCTOBBIX TMPOBAJOB M OCEAaHUM, a Takxke
U3YYeHHUS] JUHAMUKH Pa3BUTHUSI BBISIBIEHHBIX paHEe KapCTOBBIX (OPM JOJIKHO
IPOBOJIUTHCS 00CTIEIOBAaHUE TEPPUTOPUHU, IEPHUOJIUIHOCTh KOTOPOTO MPUHUMACTCS
B 3aBUCHUMOCTH OT CTEMEHHU 3aKapCTOBAHHOCTH W YPOBHS OTBETCTBEHHOCTH
IIPOCKTUPYEMBIX  COOpPYXEHUH.  PEeKOMEHIyeTcs  HMCHOJIb30BaThb  TaKke
a’pOBU3yaJIbHbIC HAOIIOCHUS U IOBTOPHBIE a3pOPOTOCHEMKH.

Habnronenus 3a peskMMOM MOJ3EMHBIX BOJI CJIEIYET BBINOIHATH B KOJOALAX,
Ha CTBOpaxX HAOIIOMATEIHHBIX CKBAXUH U B OTACIBHBIX CKBOKHHAX (PEKUMHBIX) U
Ha HUCTOYHMKax. PacrnonoxxeHwe, TIOyOMHBI M  KOJMYECTBO  CKBAXKHH
YCTaHABIMBAIOTCS B  3aBUCHUMOCTH OT  BBIABICHHBIX TI'€OJIOTHUYECKUX U
TUIPOTE€0JIOTMYECKUX YCIOBUH TUIOIIAAKH.

Jist  M3y4deHUs CBS3M PEKMMa TOJ3EMHBIX M ITOBEPXHOCTHBIX BOJI
UCIIOJIB3YIOTCSl JaHHBIE PEKUMHBIX HAONIOJECHUN THIPOMETCIYk Obl 00 Ocaakax,



CTOKE, HCTIapeHUH, MHOWIbTPAIUHU, TEMIIEPATyPe BO3AyXa H T.II.

[Ipn opranmzanuy ceTH CTAlMOHAPHBIX HAONIOJACHHWMA 3a TMOJ3EMHBIMU U
MMOBEPXHOCTHBIMU BOJAMHU CJIEyE€T YYWUTHIBATh HAJM4UMe BOA03a00pOB U
TUAPOTEXHUYECKUX COOPYKEHHI, a TaKKe MECT cOpoca M XpaHEHHUs CTOYHBIX BOJI
Y TBEPJIbIX 0TXOA0B. [ HaOI0AeHUS 3a apealioM paclpOCTPaHEHUs 3arpsiI3HEHUN
PEXKUMHBIC CKBa)XXUHBI JOJDKHBI pacrojaratbCsi MO HAIMPaBICHUIO JIBUXKCHUS
MOA3€MHOT0 TTOTOKA OT UCTOUYHMKA 3arps3HEHUS.

ExeromHo  JOMKHO  MPOBOJUTHCS  MEPUOJUYECKOE  00CienI0BaHUE
CYIIECTBYIOIIUX 3JIaHUA M COOPYKEHUH U HaOIIOJECHUE 3a BBISBICHHBIMU
nedopMalmsIMU.

JIJist  DKOJIOTMYECKH OIACHBIX OOBEKTOB, PACIHOJOXKEHHBIX Ha YyuyacTKax
BO3MOXHBIX  KapCTOBBIX  jJedopMainuii, HEOOXOJUMO  TIpeIyCcMaTpPUBATh
OpraHU3alMI0 KapCTOJIOTMYECKOT0O MOHUTOPUHTA, BKIIOYAIOMIETO MEPUOANYECKOE
MpoBeIeHNEe TeodU3NUECKUX HWCCIeOBaHUM, HaOmMoAeHus 3a aehopMarusiMu
IPYHTOB OCHOBaHUM, U3MEHEHUEM IIOJIOKEHHSI YPOBHS M XMMHUUYECKOTO COCTaBa
MOJ3€MHBIX BO/I.

5.4.10. OueHky 1 MPOTHO3 BO3MOKHOCTH M MHTEHCUBHOCTH Pa3BUTHUS KapCTa
B TOJIIIIE TOPHBIX MOPOJI CIAETYET OCYIIECTBISITh THAPOTCOXUMUYECKUMHU METOAaMU
C HCIIOJB30BaHUEM PE3yJIbTATOB CTAllMOHAPHBIX HAOIIOICHUM 3a PEKUMOM
MO/3€MHBIX BOJ] M IKCIIEPUMEHTAILHBIX JIA0OPATOPHBIX UCCIICAOBAHUMN.

[To pe3ynbraraM TUAPOr€OXMMHUYECKON OILEHKH KapCTOBOrO mpoliecca (s
KaXKJIOM TPYIIBI TOPOJ COOTBETCTBYIOLIETO TUIIA KapCTa) CIEAYET YCTaHABIUBATD:

HaJM4Yue WM OTCYTCTBHE IpPOIECCa PACTBOPEHHUS TOPHOM MOPOJIbI B TAHHOM
TOYKE B MOMEHT OTOOpa MmpoObl BOABI (IO pe3yjbTaTaM HU3y4YeHHs PaBHOBECHS B
cucteme "Mo3eMHbIE BOJIBI - KAPCTYIOMIUEC MOpoib");

MacmTabd W aKTUBHOCTHh PAa3BHTHsI KapCTOBOTO MPOIECCa B HCCICTYEMOM
pailioHe (IO OMNpeNeiIeHUsAM KOJUYECTBA BOJHOPACTBOPUMOIl TOPHOW MOPOJIBI,
BHIHOCUMOW TMOJ3€MHBIMU BOJaMU C €IUHUIIBI IUIOIMIAJAM, WX 00bema
KapCTYIOIIMXCS TOPO/] B €IMHUILY BPEMEHHU );

MaciliTad pa3BUTHS KapCTOBOIO IpoIlecca B KaXJI0M TOYKe OTOOpa mpoObI
BOJIbI U YYacCTKH Han0oJiee MHTEHCHBHOI'O Pa3BUTHs KapcTa (MO OMpeeseHUsIM
CTEMIEHU arpeCcCUBHOCTH TMOJI3EMHBIX BOJ [0 OTHOIICHHIO K KapCTYHOITUMCS
nopojaaM, T.€. KOJUYECTBY BOJHOPACTBOPUMOM MOPOJbI, CIIOCOOHOM mMepelTH B
KUIKYIO (azy).

OnpeneneHne  MHTEHCHUBHOCTHM  PACTBOPEHUSI  MOBEPXHOCTH  IUIACTOB
KapCTYIOIIMXCS MOPOJI, CTEHOK MOJIOCTEW W TPEIIMH PEKOMEHIYETCS MPOBOIUTH
CHEIUATBHBIMA  THUAPOTCOXUMUYECKUMH, MHHEPAJIOTO-MeTpOrpaduuecKuMu |
HaTypHBIMU UCCJIEAOBAHUAMM.

5.4.11. KamepanbHas o0paboTka MaTepHaJOB W3bICKAHWNA Ha CTaauu
pa3pabOTKU MPOEKTa BBIMOIHAETCS B COOTBETCTBUM ¢ TpeboBaHusamH mi. 5.2.11 -
5.2.13.

[lo pesynbTaTam U3y4eHUs: TOPHBIX MOPOJ U MOJ3EMHBIX MPOSBICHUMN KapcTa
(TpEIMHOBATOCTH, KAaBEPHO3HOCTH, HAJIWYHUIO IOJOCTEH, B TOM YHCIE IeIIep,
BBIXOJly KEpHa, TMpoBajlaM CHapsjga 0pu OypeHUHM CKBAXKHH, YJIEIbHOMY
BOJIOTIOTJIOIICHHIO, HAPYIIEHUSM 3aJIeraHHsl TOPHBIX MOPOJ B KapCTYIOLIEHCS U



MTOKPHIBAOIIEH TOJIIIIE B pE3YyJIbTATE UX CIABMKCHHUS U OOPYILICHHS ) pEKOMEH Ty ETCS
OCYIIECTBIISITh KOJIMYECTBEHHYIO OLIEHKY CTENEHH TPEIIMHOBATOCTH PA3JIMYHBIX
TUTIOB TOPHBIX TMOPOJ (MOIYJh TPENIMHOBATOCTH, OJIOYHOCTH, KOI(PPUIUEHT
TPEUIMHHON MyCTOTHOCTH U JP.) U ONPENEHATh KOJTUUECTBECHHBIE XapaKTePUCTUKU
MOJ3EMHOM  3aKApCTOBAaHHOCTH. KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU CIIEIYET
onpenenarb IuPGepeHIUpPOBAaHHO [JIi PA3IUYHBIX 30H, BBIJCISIONMIUXCS B
KapCTOBOM MAacCHBE M B MOKpbIBalOIMX Tmopoaax. IIpu 53TOM KOHTYpHI
paclpoCTpaHEHUs] M MOIIHOCTH 30H PA3JIMYHOM CTENEHU 3aKapCTOBAHHOCTU
CIEayeT OTpaXkaTh Ha pa3pe3ax U KapTax MOJA3€MHOM 3aKapCTOBAHHOCTH.
OCHOBHBIMH XapaKTEPUCTUKAMU MOJA3EMHOM 3aKapCTOBAHHOCTHU IO JaHHBIM
OypeHHs SIBJISIOTCS: KOJWYECTBO, CPEIHHMH, MHHUMAJIbHBIH W MaKCHUMaJbHBIN
pasMepsl 00HAPYKEHHBIX KapCTOBBIX MOJIOCTEH M pa3pyILISHHBIX 30H, IOKAa3aTelb

3akapcToBaHHOCTH (  2) W mokaszatenb paspymenHoctd ( F). Ilokazarenu
3aKapCTOBAHHOCTH U PAa3pyIICHHOCTH BBIYUCIAIOTCS B BHUAEC OTHOIICHUS

CyMMapHOM JUTMHBI MHTEPBAJIOB, MPONACHHBIX IO KAPCTOBBIM MOJOCTAM (JUIst )

U 10 pa3pylleHHbIM nopoaaMm (g F ), KO BCeMy METPaxy, MPOUIEHHOMY 10
KapcTyromMmcs nopojaaM. Ilokazarens 3akapCTOBAaHHOCTH TakK K€ CJEAyeT
BBIYKCIIATH Pa3/IeIbHO JJIsl OJIOCTEH 3aMOJIHEHHBIX U HE3aIOJIHEHHBIX.

5.4.12. OueHKy NOBEPXHOCTHBIX MPOSBICHUIN 3aKAPCTOBAHHOCTH TEPPUTOPHUU
(BOpOHKH, KapCTOBO-3PO3UOHHBIC BIAIUHBI, MYJIbJIbI OCEAAHUS, KAPCTOBLIE PBHI U
Ip.) CJeIyeT OCYHIECTBIISITh C HMCIOJIb30BAHMEM KOJMYECTBEHHBIX IMOKa3aTese
NOPAKEHHOCTH 3€MHOM IOBEPXHOCTH MPOSIBICHUSIMU KapcTa: IUIOTHOCTH
KapcToBbIX (opM (MTyK Ha 1 KM2), TUIONIAJHOTO WJIM OOBEMHOTrO IMOKa3aTels
3aKapCTOBAHHOCTH (OTHOIIEHHE CYMMBI IUIOHIaiel B M2 UM 00bEMOB KapCTOBBIX
dbopMm B M3 K IUIONIAAM PACUYETHOTO Y4YacTKa B KM2), 3HaUCHUW PACCTOSHUU H
a3UMYTOB J0 OJIM)KalIIEro COCEHEro NposBJICHUS KapcTa.

Ha xkapTy mNOBEpXHOCTHBIX NPOSABICHUA 3aKapCTOBAHHOCTH HAHOCATCS
BBISIBJICHHBIE KapCTOBBIE IMPOSIBICHUS, OTOOpa)kaeMble B MacmTabe KapTbl
(MUHUMAJIBHBIM OOBEKT - 2 MM), a OCTAJIbHBIC MOKA3bIBAIOTCS BHEMACIITAOHBIMU
3HaKaMu WJIH OOOOIIEHHBIMU KOHTypaMu (IpH HEBO3MOXHOCTH Pa3eibHOTO
U300paXkeHus).

Ha xapTy cienyeT HaHOCUTh TaKKe U HECOXPAHUBIIHUECS MPOSBICHUS KapcTa
(3aceinmaHHble, CPE3aHHbIE NP TUIAHUPOBKE, 3allaxaHHbIe BOPOHKH U TTOHM>KEHUS U
T.I.), KOTOpbIe HEOOXOJMMO YCTaHABJIMBATh B pe3yJibTaTe aHaIM3a COOpPaHHBIX
MaTepuajoB U3bICKaHUH, TOMOrpauUYecKuX IUIAHOB U  a3POKOCMOCHHMKOB
MPOIILIBIX JIET.

[Tnomany pa3HON CTENEHH 3aKapCTOBAHHOCTU PEKOMEHIYETCS OKOHTYPHUBATh
W30JMHUSAMU YAAIEHHOCTH TOYEK TEPPUTOPUU OT KapCTOBBIX BOPOHOK U
HCIIOJIB30BaTh €€ KaK OCHOBY Uil PallOHMPOBAHUS TEPPUTOPUU IO CTENEHH H
XapakTepy MOBEPXHOCTHOW 3aKapCTOBAHHOCTHU. [[ns KaxJ0i U3 BBIAECIEHHBIX Ha
KapTe€ TaKCOHOMUYECKHUX EAMHMI] CJIEIyeT TOJICUMTHIBATh  IOKAa3aTeau
MOBEPXHOCTHOM 3aKapCTOBAHHOCTH.



5.4.13. OueHkKy yCTOMYMBOCTA TEPPUTOPUNA B OTHOIICHUH KAPCTOBBIX
IIPOBAJIOB M OCEJAaHWK W TPOrHO3 Pa3BUTUS KAPCTOBOIO MPOLECCA CIETYET
MPOBOJIUTH B COOTBETCTBUM ¢ . 5.2.11 u 5.2.12.

JIJIsl OLIEHKM MPOTHO3UPYEMBIX Pa3MEpPOB KAPCTOBBIX MPOBAIOB PE3YIbTaTh
oOcreoBaHMsI W M3YyYEHHs] IMPOSIBICHMM KapcTa HAa TOBEPXHOCTH 3EMIIH
(mpoBanoB, ocelaHWi, BOPOHOK) CIEAyeT MPEeACTaBIsATh B BHIE TpapUKOB H
Ta0JIHIL] pacTIpeeIeHHs] 3apErUCTPUPOBAHHBIX KAapCTOBBIX ()OPM MO BEIMYMHE MX
IMaMeTpoB M TioyOMHaMm (pa3ienbHO), B TOM 4HCIE JUIsl  Pa3IM4YHbIX
MOpP(OTreHETUYECKUX THUIIOB, @ TaK)K€ WHTErPaJbHBIX IPOTHO3HBIX KpPUBBIX
CTaTUCTUYECKOTO paclpeesieHUus] TUaMeTpOB U INIyOUH OXUAAEMbIX IPOBAJIOB C
yKa3aHUEM [POTHO3MPYEMBIX 3HAYEHUN  BEJIIMYMH  CPEJHEr0  JIHaMeTpa,
MaKCHMaJIbHOTO (TPEXCUTMOBOI0) JUaMETpa U CPpeAHEN IITyOUHBI.

[TocTpoenue 1 aHanu3 KPUBBIX CTATUCTUYECKOTO PACIpENEICHUs IApaMETPOB
KapCTOBBIX IPOBAJIOB, BOPOHOK M HUX OTIEIbHBIX MOP(OreHETUYECKUX THUIIOB
PEKOMEHYETCs TPOBOJIUTH KaK JUIsl BCE KapTUPYEMON TEPPUTOPUH B LIEIOM, TAK
M I8 KaXA0ro ydactka (WM TpyNIbl  AQHAJOTMYHBIX  YYacTKOB),
XapaKTepU3YyIOIIMXCS OOIIHOCTBIO YCIOBUWA PAa3BUTHUA KapcTa W IMPUMEPHO
OJINHAKOBBIM XapaKTEPOM U CTENEHbIO 3aKaAPCTOBAHHOCTH.

[Ipy mnpuMeHeHHH MeETOAAa YAAJEHHOCTH OT OJuXKallero CcoceaHero
NPOSBIICHUS KapcTa Ui OLEHKU KaTerOpud yCTOWYMBOCTU TEPPUTOPUU CIIETYET
COCTaBJIATh KapTy YCTOMYMBOCTU ITOW TEppUTOpHUH (ydacTKa, IPYIIIIbl yHaCTKOB) B
U30JINHUSAX CPEAHETOI0BOM 03KM1a€MOM MJIOTHOCTH MTPOBAJIOB.

[Ipy NpPOrHO3UMPOBaHUM KapCTOOMACHOCTH TEPPUTOPUM PEKOMEHYETCS
IIPUMEHATh  KOJUYECTBEHHBIE METOJABl OLEHKM BIMSHUS OPUPOAHBIX U
TEXHOT€HHBIX ()aKTOPOB Ha pa3BUTHE KapcTa M HMHTEHCUBHOCTb 0Opa30BaHUS
npoBajoB. OIlleHKa KapCTOOMACHOCTH TEPPUTOpH Oe3 U3ydeHus YCIOBUH,
3aKOHOMEPHOCTEH U MPOSIBIICHUN KapCTa HE JOIY CKaeTCsl.

OueHky 3aBUCMMOCTH KapCTOBOIO Ipolecca OT BO3JAEHCTBUS OTIEIbHBIX
(GakTopoB,  HEOOXOAMMYIO  JJisi  IPOEKTHUPOBAHUA  MPOTHUBOKAPCTOBBIX
MEpONPUATUNA, PEKOMEHAYETCS YCTaHABIMBATh PACUeTaMH WM MOJICIIMPOBAHUEM.

B CIOXHBIX MHXEHEPHO-T€OJOTMYECKUX  YCIOBUAX U (WiM) 1pu
IpenojiaraéMoOM HMHTEHCUBHOM TEXHOTEHHOM BO3JEHCTBUU Ha TIEOJIOTMYECKYIO
Cpely JUIsl OLEHKM ONAcCHOCTH BBISBJICHHBIX IIOA3EMHBIX KapCTONPOSBICHUI
ClleyeT, KaK NpaBWIO, MPOBOIUTH (u3nueckoe u (WIM) MaTeMaTHYecKOe
MOJICIMpOBaHUE  KapcToBoro  (KapcToBo-cy(p@o3nOHHOro)  mpouecca  C
NPUBJICYCHUEM ITPU HEOOXOAUMOCTH, HAy4YHO-UCCIIEI0BATEIbCKIX OpraHU3allHii.

5.4.14. Tlpu palloHUpPOBAaHUU TEPPUTOPUHU IO YCIOBUSM Pa3BUTUA KapcTa
CIIElyeT BBIACIATH W OKOHTYpPHBAaTh pAHOHBI M YYAaCTKU M0 CIEAYIOIIHUM
MPU3HAKaM: JIMTOJOTMYECKOMY COCTaBy, BO3pacTy M YCJIOBHSM 3ajieraHUs
KApCTYIOLIMXCSl TOPOJ; PACHPOCTPAHEHHIO, COCTaBY U MOIIHOCTU IMOKPBIBAIOIINX
OTJIOXKEHHI; reoMOP(OJOrHYECKUM U TUAPOr€OJOTMYECKUM YCIOBHUSM Pa3BUTHS
KapcTa M €ro MpOSBJICHUM Ha 3€MHOM MOBEPXHOCTH; HAJUYHIO TEKTOHHMYECKHUX
HapyILIEHUH, OCIa0JICHHBIX 30H, IPEBHUX JOJIUH U UX BO3PACTY.

PaiionupoBanue Mo CTeNeHM U XapakKTepy pa3BUTUS KapcTa CleAyeT
OCYIIECTBISATh B COOTBETCTBUU C OLICHKOW IIOJ3€MHOH 3aKapCTOBAaHHOCTU MU



MPOSIBJICHUSIMU  KapcTa Ha TOBEPXHOCTH 3€MJIM, C YYE€TOM YCTOWYUBOCTH
TEPPUTOPHUH TI0 OTHOIIEHHUIO K TIPOBAJiaM, OCEIaHUSM H JIP.

[Tpu pailoHHpOBaHUU CIEAYET BHISBISATH 3aKOHOMEPHOCTH PaCIpPOCTPaHEHUS
W pa3BUTHS KapcTa (TMPUYypPOUYEHHOCTh 3aKapCTOBAHHBIX YYAaCTKOB K MeECTaM
WHTEHCUBHOW WHQUIBTPAIIMM TMOBEPXHOCTHBIX BOJl, 30HAM BBIKIIMHUBAHUS
BOJZIOYTIOPOB M TIEPETOKa BOJ, CKJIOHAM JIOJIMH, B TOM 4YHCJE TOTPEOCHHBIM,
JUHEHHBIM 30HAM TEKTOHWMYECKUX HAPYIICHUH W CTYIICHHS TPEIIMHOBATOCTH U
Jp.).

Ha ocHOBE MOJIy4eHHBIX PE3yJIbTATOB B TEXHHUYECKOM OTYETE JODKHBI OBITH
NPHUBEACHBI PEKOMEHIAIIMU IS IPOCKTHOW IMOATOTOBKH IPOTHBOKAPCTOBBIX
MEpOIPUATUN  (IJITAHUPOBOYHBIE, KOHCTPYKTHBHBIC, BOJOPETYIUPYIOIIUE H
MPOTUBO(PMIIBTPAIIMOHHBIE, HCKYCCTBEHHOE 3aKpeIJIeHHe TPYHTOB OCHOBaHUU
(GbyHIaMEHTOB, TEXHOJIOTMYECKHE M SKCIUTyaTAIlMOHHBIC MEPOTIPUITHS).

5.4.15. B cocraB rpaduyeckoi 4acTH TEXHHYECKOTO OTYETa M TEKCTOBBIX
MPWIOKEHUH CIIETyEeT NOMOJHUTEIHLHO BKITIOUATh:

KaTaJIOTH MPOSIBICHUS KapcTa Ha 3€MHOM TTOBEPXHOCTH | TT0]] 3€MJICH;

KapTy 3aKapCTOBAaHHOCTH - COBMEIICHHYIO WM pa3leibHbIC KapThl
MIPOSIBJICHHSI KapCTa Ha 3¢MHOM MOBEPXHOCTH U MOA3EMHON 3aKapCTOBAHHOCTH;

TAOJIMIIBI,  XapaKTePU3YIOIIHE  3aKapCTOBAHHOCTH  BBIJCICHHBIX  TPH
paliOHMPOBAHUH TAKCOHOMUYECKUX SAMHUI] (paHOHOB, IMOAPAOHOB, YYAaCTKOB);

TaOJMIIBI U TPaQUKHA CTATHCTUYCCKOTO pacIpeieSieHuss BOPOHOK M TIPOBAJIOB
0 YJaJEHHOCTH W TIO0 BEJIUYMHE C IOJ0OPOM COOTBETCTBYIOIIMX KPHUBBIX
pacnpeneneHus, OINpeACICHUeM CPEeIHUX 3HAYCHUH M CpPEIHEKBAIPATHUYECKHUX
OTKJIOHEHHUW JMaMeTpOB MW TJIyOMH BOPOHOK W TMPOBAJIOB, a TaKxke
KOPPEISAIUOHHBIX 3aBUCUMOCTEN MEXTy AHAMETPaMH U TITyOUHOM;

JMarpaMMbl CTIOPOBO-TIBUIBIIEBBIX AaHATM30B W 3aKIIOUCHUS IO pe3yjIbTaTam
MPUMEHEHUS APYTUX METOAO0B OIMPEIeNICHUs BO3pacTa KapCTOBBIX (hopMm;

MaTepHaTbl JJA0OPATOPHO-IKCIIEPUMEHTATILHBIX UCCIICT0OBAHIM;

MaTepHaJIbl MapIIPYTHBIX U CTAIlMOHAPHBIX HAOJIOIECHUN 3a MPOSIBICHUSIMU
KapcTa, BKJIIOYAas OIMKMCAHWS BBIABICHHBIX CIy4aeB KapCTOBBIX IIPOBAJIOB U
OCCJIaHU;

pe3yiabTaThl  pPacyeToB  THAPOXMMHYECCKUM M JPYTMMH  METOJaMH
WHTCHCUBHOCTH Pa3BUTHUS KapCTa;

pe3yiabTaThl OMNpPEACICHUsS PACUYCTHBIX IapaMeTPOB JUIS IMPOCKTHUPOBAHHMSI
POTUBOKAPCTOBOM 3alIUThl (pacyeTHbIE MPOJETHl MPOBAIOB WU ITUIOMIAIH
ocJIa0JIeHHs] OCHOBAHUS 1O MOJ0MIBe (QyHIaMEHTa, 00bEMbI KaPCTOBBIX MOJIOCTEH,
MO/JIeKAIMX ~TAaMIOHAXY, pacyeTHbIe TIyOMHBI YCTAHOBKH CHUTHAJIBHBIX
YCTPOUCTB U T.1.).

5.5. UHXEHEepHO-T€0IOTUYECKUE U3BICKAHUS
JUIs1 pa3paboTKu paboueil IOKyMEeHTaluu

5.5.1. Tlpu u3bICKaHUSAX HA CTaguu paboyedl OKyMEHTalluh B pailoHax
Pa3BUTHUA KapCTa OCYLUECTBIISAIOTCA YTOYHEHUE U JETAIM3ALUSA OLEHOK CTEIEHU U
XapakTepa 3aKapCTOBAHHOCTH, YCIOBUH pa3BUTHUS KapcTa, BO3MOXKHOCTHU



TEXHOT€HHOW aKTHBU3alW{ MPOLECCAa W YCTOMYMBOCTH YYacTKOB M IUIOLIAJ0K
CTPOUTEIBCTBA OTJACIBHBIX 3JaHUN U COOPYKECHUM.

5.5.2. Jlna perann3anyy OLEHKH 3aKapCTOBAaHHOCTH YYAaCTKOB M ILIOIIANIOK
CTPOUTENBCTBA MPOBOJATCA TIeO(PU3NYECKHE, TOPHO-OypoBbIE U JabOpaTOpHBIE
paboThl, 30HIMPOBAHUE U MPU HEOOXOAUMOCTH APYrue padoOThl, Kak MpaBUio, B
Ipenesax KOHTYpPOB 3JaHUMM UM COOPYXXEHUHM € y4YEeTOM yPOBHA  HX
OTBETCTBEHHOCTH, KOHCTPYKTUBHBIX OCOOEHHOCTEH M TEXHOJIOTHYECKOTO PEexXHMa
skcrtyataii. [Ipu pa3MeleHud TOPHBIX BbIPAOOTOK JOKHBI YUYUTHIBATHCS
NPOSIBIICHUST KapCTa, BBIABICHHbIE MPH KapCTOJOTUYECKOM OOCIeOBaHUH, U
pe3ynbTaThl Treodusnyeckux padoT. I[IpoBepka BBISBIEHHBIX TI'€OPU3UUYECKUX
aHoMaJInii OypOBBIMU pabOTaMU SIBIISIETCS 00s13aTEIBHOM.

s OTCJIE)KUBAHUS W3MEHCHUU r€O0JIOTUYECKOTO paspesa 51
THIPOTEOJIOTHYECKUX ~ YCIOBHM, YTOYHEHHS pa3sMepoB ©  KOHUrypamuu
BBISIBJICHHBIX pPAaHEE KapCTOBBIX IOJOCTEH M 3aKapCTOBAHHBIX 30H, MPOBEPKHU
reopu3nYecKux aHOMAJIUA W M3YYEHHUs MOBEPXHOCTHBIX MPOSBIECHUN KapcTa
(pa3bypuBaHHE BOPOHOK) CIEAyET MPOU3BOJUTH OypeHUe Mpu HEOOXOAUMOCTHU
TAKXE 32 MpeJiesIaMu KOHTYPOB 3/IaHUN U COOPY>KEHHU.

KonndectBO CKBaXXMH B KOHTYpE 3JaHMS WJIA COOPYKEHHUS CIEIyeT
Ha3HAy4aTh B 3aBUCHUMOCTHU OT CTENIEHU €r0 OTBETCTBEHHOCTH U Ira0apUTOB, a TaAKKE
OT YCJIOBHIi, XapakTepa U CTENEHU 3aKapCTOBAHHOCTU TeppuTopuu. PaccTosHus
MEXIy CKBOKMHAMHU, NPEAHA3HAYCHHBIMM [JI1 HW3YYEHHS Kapcra, MOTYT
U3MEHATHCS B nipenesax ot 20 go 100 m.

5.5.3. Ha yuactkax wHermyOokoro (mo 20 M) 3ajmeraHusi CKajJbHBIX U
MOJYCKaJIbHBIX TOPOJ, B TOM YHUCJE PACTBOPUMBIX (M3BECTHSKOB, THIICOB,
AHTUAPUTOB), MOJ 3AaHUsl U coopyxkeHuss I m Il ypoBHS OTBETCTBEHHOCTH
PEKOMEHJIyeTCsl MPOBOAUTH reodusnueckue U OypoBble pabOThl MOBBIIICHHON
JETAIBHOCTH, C PACCTOSHUAMHM MEXAy BbIpaOoTkamMu 20 M M MEHee, a TaKXKe
MIPOXOJIUTh CKBaXWHBI MOJ OTJAEIbHbIE (PYHIAMEHTHl Ha CHUJIbHO3AKAPCTOBAHHOM
TEPPUTOPHUH IS TOJIYUEHHUS] TAPAHTUPOBAHHON OLEHKH YCTOMYMBOCTH TIJIOLIAKH,
YTO YCTaHABJIMBAETCA MPOTrpaMMOM HM3BICKAHMM, COTJIACOBAHHON C 3aKa3yMKOM.
BoipaboTku cienyer NpoXoAuTh € 3ariyOjieHHEeM B CIa0OBBIBETPEIIbIE CKaJbHBIE
OPOJibl HE MEHEe YeM Ha 1 - 2 m.

[Ipn MOIIHOCTH MOKPBIBAIOIIMX U KapcTyromuxcs mopoa cBbime 30 - 50 M
JIOTyCKaeTcsl, TPH COOTBETCTBYIOIIEM OOOCHOBAaHMM B IporpamMme pador,
OTPAaHUYMBATBCA NPOXOAKOM mox 371aHuss U coopyxkenus | um Il ypoBusa
OTBETCTBEHHOCTH OJIHOM - TPEX CKBaYKWH, BCKPBIBAIOIIMX KapCTYIOIIUECS OPOIbI,
Ha r1yOuHy He MeHee 5 M. OcTaiibHble BBIPAOOTKHM HEOOXOAMMO MPOXOAMTH Ha
riyOuHy B cCOOTBETCTBUHU ¢ TpeboBanusmu mil. 8.5 - 8.7 CII 11-105-97 (uacts 1).

5.5.4. JIns BBISIBICHUS OCJIAOJIEHHBIX M PA3yIUIOTHEHHBIX 30H B IECYAHO-
TJIMHUCTBIX MOKPBIBAIOIIMX  TOPOAAX  PEKOMEHJyeTCs HCII0JIb30BaTh
MEHETPAIIMOHHO-KAPOTAXKHBIE MCCJIEAOBAHMS M 30HAMPOBAHHME, a B CKBAXKMHAX,
BCKPBIBIIMX KapCTYIOIIHUECS TMOPOJbl, PEKOMEHIYETCS BBINOIHATh Pa3IUYHbIE
BUJIbI KapoTaka, MEXKCKBOXMHHOE CEHCMOAKyCTHUYECKOE€ IPOCBEUYMBAHUE U
AIIEKTPOIPOCBEYHBAHUE.

5.5.5. CrauuoHapHbie HaONIOJIEHUS, HayaThle HA MPEABIIYIIMX JTanax



W3BICKAHWM, JOHKHBI OBITh TMPOJOJDKEHBI B XOJ€ W3BICKAHUU ISl pa3paboTKH
paboueit pokymeHtanmuu. CeTh HAOMIOMATETBHBIX IyHKTOB W Iporpamma
HAOMIO/IeHUT MOTYT OBITh OTKOPPEKTHUPOBAHBI MO pe3yJbTaTaM TEeKyIIHX
HCCIICIOBAHUM.

5.5.6. TexHWYeCKHM OTYET MO peE3yabTaTaM M3bICKAHUW COCTAaBISCTCS B
coorBeTcTBUM ¢ TpeOoBanusimu 1. 6.16 CHull 11-02-96 c neranbHOCTHIO,
COOTBETCTBYIOILIEH ATamy paboT, U JOJDKEH cojepkaTb HHGOpPMAILIKIO,
HEOOXOIUMYIO M JOCTAaTOUHYIO ISl IPUHSITHS TPOEKTHBIX PEIICHUN U pa3pabOoTKU
IPOTUBOKAPCTOBBIX MeporpusTuil. [Ipu 3ToM AeTanusaius OUeHKH YyCTOMYMBOCTH
IUIONIAZIKA TPOU3BOAMTCS HA OCHOBE JIaHHBIX OypeHus, Teo(QU3UUYECKUX,
71a00paTOPHBIX M AKCIIEPUMEHTAIBHBIX padOT M CTAllMOHAPHBIX HAOIIOACHHH, C
Y4€TOM pacueTHOr0 CpoKa CIYy>KObl COOpPYXEHHs, BO3MOXXHOCTH pa3BUTHUSA
COMYTCTBYIOIIUX CY(PQPO3HMOHHBIX H JPYTUX TEOJIOTUYECKUX MPOLECCOB U
BO3JICHCTBHSI TEXHOTCHHBIX ()aKTOPOB HA aKTUBU3AIMIO KapCTa.

5.6. HXEHEPHO-T€0OTUYECKUE U3BICKAHUS
B IIEPUOJI CTPOUTENBCTBA, IKCIUTYATALIUN
Y TMKBUJIALUU 3JaHUN U COOPYKEHUN

5.6.1. U3pickaHus B NEPUOJ CTPOUTENBCTBA M JKCIUTyaTAlUH COOPYKEHHUI
JOJKHBI TIPOBOJAUTHCS B CIIEIYIOMINX CIy4dasiX:

IPU CTPOUTENBCTBE W OKCIUTyaTalldd OCOOO OTBETCTBEHHBIX OOBEKTOB C
LEJIBI0 MIEPUONYECKOT0 KOHTPOJIS 3a CTEIICHBIO HA/IE)KHOCTH OCHOBAHUS,

Opu  HEOOXOAMMOCTH  OIEHKH  d(PPEKTUBHOCTH  OCYIIECTBICHHBIX
MPOTUBOKAPCTOBBIX MEPOMPUITHIA, 0COOCHHO T€0TEXHUYECKOTO XapaKTepa;

OpU  3HAYUTENbHBIX  NPUPOJHBIX U TEXHOTCHHBIX  BO3JCHCTBUSAX,
AKTUBU3UPYIOIIUX KaPCTOBBIN IIPOLIECC;

npy 00pa30BaHUU HOBBIX KapCTOBBIX Jie(hopManuii Ha y4acTKe CTPOUTEIbCTBA
Y pean3alnyy IPOTUBOKAPCTOBOM 3AIIMTHI B EPHUOJI SKCILUIYATAllMU COOPYKEHHU M.

OCHOBHOW LENIbI0 TIPOBEICHMS W3BICKAHWW B IEPUOJ CTPOUTEIICTBA H
DKCIULYaTalluM SBJIIETCS ONEpaTUBHAS OLIEHKA OMACHOCTH KapcTa JAJIsl COOPYKEHUMI
U CBOEBPEMEHHOE MPUHATHE MEP MO HEJIOMYIIEHUIO UX AeOpMaLIHiA.

B cocraB wu3bIiCkaHMil, Kak MpPaBWIO, NOKHBI BXOOUTH CTallMOHAPHBIE
TUIPOTEOJIOTHYECKHE HAOIIOIEHUS 32 PEKUMOM MOJ3EMHBIX BOJ], T€0JE3UYECKHE
HAOJIIOICHHST 32 OcaJikaMu (OCETaHUsIMU) 3€MHOU MOBEPXHOCTH, JAePOopMalusIMu
TOJILIM TOPHBIX MOPOJ C MOMOIIbIO TIYOMHHBIX OCAJOYHBIX PENEpPOB, a TAKKE
nedbopManusIMu 3JaHUN U COOPYIKEHUH.

Jlnst mpemymnpexaeHuss O Havallieé OMacHbIX jaeopManuii 1O 3aJaHUI0
3aKa34MKa JTOJKHA CO3JaBaThCs CUCTEMA aBapUUHON CUTHAJIM3ALUU.

5.6.2. MW3pickaHus I pElIeHHs CHEUUaldbHBIX 3adad  (pa3paboTka
MEpONPUATUNA MO 3alIUTE 3JaHUH U COOPYKEHHl B 0CO00 CIIOKHBIX YCIOBUSX,
BBUSICHEHUE MpPUYMH Jedopmanuil 30aHUA W COOPYKEHHMM, W3BICKAaHUS I
IPUHATUS PELUIEHUHA [0 JMKBUAALMU AaBapUMHBIX CHUTYyallud B  CIy4asXx
BO3HUKHOBEHUSI IPOBAJIOB M OCENAHUM TNOJA 3HAaHUSAMH, COOPYKEHUSMH U B
HEMOCPEJICTBEHHON OJIM30CTH OT HUX, CIICIMAJIbHBIE HCCIIEJOBAaHUS BO3ZMOXHOCTH



AKTUBH3AIIMN KapcTa MO/ BO3JECHCTBUEM TEXHOTCHHBIX (PAKTOPOB) BBIMOIHSIIOTCS
[0 JIOMOJHUTEIBHBIM IPOIPAMMAM B COOTBETCTBUM C TEXHUYECKUM 33IAHUEM
3aKa34MKa.

6. MTHXKEHEPHO-I'EOJIOTMYECKHE U3BICKAHMA
B PAMOHAX PA3BUTHA ITPOLIECCOB
[IEPEPABOTKU BEPEI'OB BOJOXPAHMJIMIL

6.1. OO01HE TT00KEHUSA

6.1.1. Tlog mnepepaboTkoii OeperoB BOJOXPAHWIMIL CJEAyeT MNOHUMATh
pe3yJIbTaT COBOKYITHOTO BO3IEHCTBUSI THIPOMETEOPOIOTHYECKUX, T€OJTOTHUECKIX
U HHXEHEPHO-T€OJIOTUYECKUX TpoIleccCoB (adpas3usi, 3po3us, OIOJ3HM, KapcT,
cydo3us, 0bpa3oBaHue U MEpeMeIeHNE BI0JILOSPETOBBIX OTMENIEH, TIepechITiel U
ap.), TPUBOAAIIUX K ACPOPMHUPOBAHUIO OEPETOBBIX CKIOHOB U MPUOPEKHBIX
TEPPUTOPHIA.

[TpaBusa HacTOSIIErO pa3enia pacupoCTPaHIOTCS Ha U3bICKaHUS B Mpeaenax
Y4aCTKOB TMepepaboTK OeperoB CYIECTBYIOUIUX BOJOXPAHWIMIL, a TaKXKe B
npenenax mpeArnojgaraeMoi MpHOpPEeKHON MoNockl (MO JIMHUKM HOPMAJbHOTO
noamopaoro ypoBHs - HIIY) mnpoekTupyeMbIX BOJOXPAaHWIUIL W JIPYTUX
BOJI0OEMOB. B mocnenneM ciydae M3bICKaHMS 1Ji1 00OCHOBAHUS MPEANPOSKTHON U
POEKTHOW JIOKYMEHTAIlMU CJEAYET BBINOIHATH B COOTBETCTBUU C MOJOKEHUSAMHU
CIT 11-105-97 (uwactp 1) 1 TexHMYECKUM 3aJaHUEM 3aKa3YMKa C YCTAHOBJICHHEM
JIOTIOJTHUTENIPHO 10 HACTOSIIIUM HOpPMaM pPa3MOKAaeMOCTH, pPa3MbIBAEMOCTH,
CTPYKTYPHOU MPOYHOCTU TPYHTOB U JIPYTUX HEOOXOJUMBIX JaHHBIX.

TpeOoBaHUs K U3BICKAHMSIM HA ydacTKaxX MepepadoTKu OeperoB pek, KoTopas
IIPOUCXOJIUT B pe3yJIbTaTe PyCIOBBIX IpoleccoB, pernameHnTupyrores CII 11-103-
97.

6.1.2. M3pickaHus B pailoHax pa3BUTHs IPOLECCOB IMepepabOTKH Oeperon
CYIIECTBYIOIINX BOJOXPAHWIHUII CIIEYeT BBIOMHATH JJIs TOJYYCHHUS TAaHHBIX,
HEOOXOIUMBIX JJIS:

NPOEKTUPOBAHUS WHKCHEPHOW 3allUTBhl IKCIUTyaTUPYEMBIX Ha MOOEpEKbe
0OBEKTOB;

PEKOHCTPYKIIUU CYIIECTBYIOIUX OEPErOyKpPENUTENbHBIX COOPYKEHUH, B TOM
YHCIIC U TIPU aBAPUIHOM HUX COCTOSHUU;

IPOrHO3a PAa3BUTHS IPOLECCOB MepepadOTKH OeperoB CyIIECTBYIOLINX
BOJIOEMOB IIPU OOOCHOBAaHUM MPEINPOEKTHON M MPOEKTHOM JOKyMEHTAIMH Jst
CTPOUTENBCTBA  HOBBIX W  PEKOHCTPYKLUMU  CYHIECTBYIOIIUX  OOBEKTOB,
PacTOI0KEHHBIX MOJTHOCTHIO WIIM YACTUYHO B Mpe/iesaX OMacHOro MoOepeKbs.

6.1.3. Xapakrep M HHTEHCUBHOCTb NEPEpabOTKH OEperoB ONpeAeIIOTCS
B3aMMOJICHCTBHEM THJIPOMETEOPOJIOTUYECKHUX, re0JOTHYECKHX,
reoMop(OTOTHUECKUX, TUAPOTEOIOTUYECKIX, TEXHOTCHHBIX (DAKTOPOB.

[lepepaboTka OeperoB  BOJOXPAHWIMIL B  3HAYUTEIHHOM  CTENEHU
OTIpEIETSETCS MHOTOYUCICHHBIMH THAPOJIOTUYECKUMHU (dakTopaMu (KOJIeOaHHs
YpPOBHS BOJAbl B BOJOXPAHWIMIIE, BKIIOYAs aMIUIMTYIy KoJeOaHuil u



IIPOJIOJKATEIBHOCTD CTOSIHUSI YPOBHS B ONPEJIETIEHHBIX HHTEPBaIaX, CKOPOCTh €ro
CHI)KEHMSI M TOJbEMa B pa3Hble IO BOJHOCTH TOJbl; BETPO-BOJHOBOE
BO3/ICIICTBHE; BIOJIBLOEPETOBBIC TCUCHUS; JIEIOBBIC YCIOBHS U Jp.), UCCICTOBAHUS
KOTOPBIX BbINONHAETCs B coorBeTcTBHM ¢ CII 11-103-97.

YuuThiBasi KOMIUIEKCHBIN XapaKTep MPOIECCOB NEpepadOTKu OEperos, IpH UX
M3YYEHUU COBMECTHO C HWH)XCHEPHO-T€OJOTMYECKUMU H3BICKAHUSMU JTOJIKHBI
BBITIOJIHATHCSI HH)KEHEPHO-TUPOMETEOPOTIOTUUECKUE U3bICKAHUS.

B wHacrosmem paznene M3M0XKEHbI TpeOOBaHUS K  HCCIEAOBAHUSAM
re0JIOTUYECKUX, TE€OMOP(POIOTUUECKHX, THAPOTeOJOrHYecKkux (akTopoB, U3
KOTOPBIX OCHOBHBIMU SIBJISIFOTCSL:

re0JIOTMYECKOE CTPOEHUE OEpEeroBbIX CKJIOHOB - JIMTOJOTMYECKHH COCTaB,
YCIOBHSI  3ajleraHMs, HAJIM4YWE  pa3pbIBHBIX  HApPYLIEHWH, Xapakrep U
MHTEHCUBHOCTh TPEIIMHOBATOCTH, XapaKTEp CJIOUCTOCTH, COCTAB M MOIIHOCTb
PBIXJIBIX  OTJIOXEHHHM, COCTOSIHME, (PU3UKO-MEXaHHYECKHEe CBOMICTBa MOpPOL,
BKJIFOYAsl UX PA3MOKAEMOCTb U Pa3MbIBAEMOCTH;

(dopma u pasmepbl OEperoBbIX CKIOHOB, INIyOMHA U penibed qHA MPUOPERKHON
YacTH BOAOXPAHWINILA, TEHETHUECKUE TUIIBI OEpEroB, UCTOPUS UX (POPMUPOBAHUS
U COBPEMEHHOE COCTOSIHHE;

Jpyrde  ONacHble  TEO0JIOTMYECKHME  MPOLECChl,  BBI3BAHHBIE  WIIU
aKTUBU3UPOBAHHBIC TIOSIBJICHHMEM BOJOXPAHWIMILA - BBIBETPUBAHUE MOPOJ,
oOpyIlIeHUs, OCBIITAHKUE, OTIOJI3HU, KapcT, cyPdo3us, 3po3us U Jp.;

TUAPOTrEOJIOTMYECKUE YCIOBUSL - HAJIMYME BBIXOJOB MOJ3EMHBIX BOJ Ha
OeperoBbIX CKJIOHAX, B WX OCHOBAaHMM U Ha IMOJBOJAHOM CKJIOHE, UX
pacnpocTpaHeHHe, YCIOBUs JABMKEHUS U pa3rpy3Kd B paszHble (a3l ypOBEHHOTO
peXuMa BOJOXPAHWINIIA;

XapaKTeP paCTUTENBHOCTH.

[Ipy HanmuuMM CKIOHOBBIX MPOLECCOB M KapcTa NpPH HX HCCIEAOBAHHUU
CJIeyeT PyKOBOJICTBOBAThCA TPEOOBaHUSIMU pa3siesioB 4 u 5.

6.1.4. Bogoxpanunuia cieayer noapasesaTh Ha paBHUHHBIE U TOPHBIE.

PaBHMHHBIE BOJOXPAHWIMILA XapPAKTEPU3YIOTCS  OONBIION  IUIOUIAAbIO
BOJHOTO 3€pKaja, OTHOCUTEIbHO MaJbIMU TIIyOMHaMu, HEOONbIION aMIUIUTYI0U
KosieO0aHusl YPOBHS BOJbI U MNPEUMYIIECTBEHHO HEBBICOKMMHU Oeperamu,
CIIOKEHHBIMHU DPBIXJIBIMA YETBEPTUUYHBIMU WM Oojee APEBHUMH OCaJA0YHBIMU
NOPOJaMH HEBBICOKOM WJIM CPEIHEN IPOUYHOCTH.

['opHblE  BOJOXpAaHWIMILA  CO3JAKOTCSI B MEXIOPHBIX  KOTJIOBHMHAX,
XapaKTEepPU3yIOTCSl CPaBHUTENBHO HEOOJBIION IUIOUIa[bI0 BOAHOIO 3€pKala,
OONBIIMMHU TIIyOMHAMU W BBICOKMMH Oeperamu, CJIOKEHHBIMU OCaJ0YHBIMH,
MeTaMop(hUIECKUMU U MarmMaTH4eCKUMU nopoAamMu  pa3HOM, HO
MIPEUMYILIECTBEHHO BBICOKOI POYHOCTH.

6.1.5. HHXEHepHO-reoNnornyecKkue M3bICKaHWsA B pAallOHaX pa3BUTHSA
MIPOLIECCOB NEPepadOTKU OEeperoB cleqyeT MPOBOAUTH B Mpenenax OeperoBbIX
CKJIOHOB M, KaK MPaBWJIO, HA TEPPUTOPUHU BCEW NPHUOPEKHOU 30HBI, TJ€ MOTYT
pa3BUBATLCSA MPOILECChl MOATOIJIEHUS, 3a00JIaYMBaHMsI, THOENH JIECOB U p.
[IIupuHa 30HBI BO3JCUCTBUS 3aBUCUT OT pa3Mepa BOJOXPAHWIIMINA, MOJOKEHUS
HOpMasibHOTO ToamopHoro ypoBHs (HITY) wu ammoutyasl ero kosieOaHMiA



OTHOCHUTEJILHO OpOBKHM Oepera M MOXET HM3MEHSThCS OT HECKOJBKHX JECATKOB
METPOB /10 HECKOJIBKHUX KUJIOMETPOB.

[To pasmepam BOAOXpaHWIMILA MOAPA3AEISAIOTCS HA: Majble C IUIOLIAJbIO
3epkana 10 10 km2 u o6semom 110 0,1 kM3, cpeanue ¢ miomaaso 3epkaia 10 100
KM2 1 00beMOM 710 1 KM3 U KpynHbI€ (BKJIIOYasi OUEHb KPYMHbBIE U KPYITHEHIIUE) C
romaabio 3epkaia 6omee 100 km2 u oobeMoM Oosee 1 km3.

6.1.6. IIpu MHKXEHEPHO-TEOJIOTMYECKUX H3BICKAHUAX B palOHAX pa3BUTHS
IpOIIECCOB  MepepadoTKu  OeperoB  cleayeT  y4WThIBaTh  JaHAmadTHO-
KJIIMMAaTUYECKYI0 30HAIbHOCTb, C KOTOPOMl  CBSI3aHBL: BETPOBOM  PEKUM
(MOBTOPSIEMOCTH BETPOB PA3HBIX PYMOOB, UX CKOPOCTh U MPOAOHKUTEIBHOCTS),
JUINTEJIHOCTh NIEPHOJA OTCYTCTBHS JIEJOBOTO MOKPOBA, XapaKTEP PacTUTEIBHOTO
MOKPOBa U Jipyrue QaxTopsl. Beiiensiorcs Tpu XxapakTepHbIX 00JIaCTH: ceBepHas,
OXBAaTHIBAOIAsl APKTUYECKYIO 30HY W TYHJPY, CPEIHssA, COBMANAIOIIAsL C JIECHOU
30HOH U F0KHAasl, OTBEYAIOIas CTEITHOM 30HE.

B cemepHoii o0mact MPOAOKUTEIBHOCTh OE€3JIEHOTO TIEpHoja He
MpeBbIIIAET 4 - 5 Mecd1eB. be3necHble MPOCTPAaHCTBA HE CHUXKAKOT CKOPOCTH BETpa
M €ro BO3JCICTBUSA HAa BOJHYIO IMOBEPXHOCTb. bepera BOJOXpaHWIMIL YacToO
CJIOEHBI MHOTOJIETHEMEP3JIBIMU TTOPOIAMH.

B cpenneit 30He AIUTENBHOCTD O€3JIeTHOTO TIeproaa yBeIuuuBaeTcs 10 6 - 7
MmecsueB. JIecHass pacTUTENbHOCTh CHUXKAET CUJIy BETpa M 3aKpeIuiieT KOPHEBOM
CUCTEMOM OeperoBbie CKIIOHBI, 3aTPYAHSSI X Pa3MBbIB.

B 1oxHOH, cTemHOM 30HE MPOJOJDKUTEILHOCTh O€3JIeIHOTO Iepuoaa
BO3pacTaer 10 & - 9 MecsueB. CTenHas pacTUTEILHOCTh HE CO3JAaeT Mperpaj s
JesITeIbHOCTU BeTpa U 00pa3oBaHus BbICOKMX BoJH. lllnpoko pacmnpocrpaHeHHbIE
3[1eCh TJMHHUCTBIE TMOPOJbl YAacTO O0JIAJAIOT MPOCATOUYHBIMH CBOMCTBAMHU WIIU
CKJIOHHOCTBIO K HaOyXaHHWIO, YTO CHM)KAET MX COIPOTHUBIIIEMOCTb Pa3MbIBY H
pa3MOKaHUIO. OTO 30Ha HamOoJee aKTHBHOTO NPOSBICHHUS aOpa3sMOHHBIX
MIPOLIECCOB.

6.1.7. B npenenax ManbIX U CPEIHUX BOJOXPAHWIIMUI, CO3JAHHBIX B PEUYHBIX
J0JIMHaX (MPU UCKYCCTBEHHOM 3alpy/ie peK), CIeIyeT BbIAEIATh TPU yUacTKa:

BEpPXOBOM, Haubosiee Y3KUW, C HE3HAYUTEJIbHBIM BOJHOBBIM BO3/ICHCTBUEM;
pa3MbIB OeperoB M OoTMelied B UX MOJHOXXbE MPOUCXOJUT B OCHOBHOM 3a CYET
TeueHus: (0OKOBOM 3pO3uM), KaK MPaBUIIO, B MEPUO TABOAKOB U JIETHENH CpabOTKU
YPOBHS;

cpenHuii, Oojee IMIUPOKUN, TJE pOJib BOJHOBBIX MpoOIEcCOB (adpa3un)
BO3pACTaET, a 3PO3UOHHBIX - CHIXKAETCS,

HUKHUHM, 03€pOBUAHBINA, HanOoOJee MHMPOKUMA, C TPEoOIaTaHuEeM BOJTHOBBIX
IIPOLIECCOB.

6.1.8. B kommmiekce mporieccoB mepepaboTku OeperoB CIEAyeT BBIACISTH
JOMHUHHUPYIOIIME TPOLECCHl, pa3jMyarolluecs IO CBOEMY XapakTepy |
WHTEHCUBHOCTU pa3BUTHUA: aOpa3HOHHbBIM, [EHYJALMOHHBINA, OIOJ3HEBOU U
a0Opa3MOHHO-OMOJI3HEBOW, a0pa3MOHHO-KAPCTOBBIM, a0pPa3MOHHO-IIPOCAIOUYHBIH,
aKKyMYJISITUBHBIN. Bce oHM CBSI3aHbI MeXAy cOOOM nmepexoaHbIMU (popMaMu.

AOpa3uoHHBIM THUN TepepabOTKH OeperoB XapakTepeH [Uisi OOJbIINX U
CPEIHUX BOJOXPAHWIMIL, Ha KOTOPBIX (popMUpYyeTCs BbicoKas BojiHa. MIx Oepera



UMEIOT 3HAYUTENIbHYIO MPOTSHXKEHHOCTh, BHICOTY M KPYTU3HY, CII0KEHBI TOPOIaMH,
JIETKO TOAJIAIOIIUMUCS Pa3pyLIeHUIO U pa3MbIBy (IIECKU, CYMECH, CYTJIUHKH,
Jecchl, c€nab0 CIIEMEHTHPOBAHHBIC AaJIEBPOJIUTHI, MECYaHUKU U 1p.). AOpazus
BBI3bIBACTCSI MEXaHMYECKHM BO3JICHCTBHEM BOJH (MexaHH4YecKas abpas3us) u
PacTBOPSIONIMM JIEUCTBUEM BOJBI (XUMHUYECKasi aOpa3us). YacTto 3TU mpouecchl
UIYT COBMECTHO, YCKOPSIA pa3pylIeHHE MOPO/I.

JleHylallMOHHBIM  TUI  nepepaboTKu  OeperoB HMMEET OrpaHU4YeHHOE
pacnpocTpaHEHHUE U XapakTepeH AJig OeperoB, CI0KEHHBIX TPOYHBIMU CKaJbHBIMU
nopojamMu, ciaabo NOAJAIOIIMMHUCS pa3MbIBy. MHTEHCMBHOCTH mepepabOoTKH
OTpeJeNsIeTCs] B OCHOBHOM IIPOIIECCAMU BBIBETPUBAHMS, COMPOBOXKIAIOIIUMHUCS
IIETYIIEHUEM U OCBIIAHUEM BBIBETPEJIOr0 MaTepuaia U PeiAKUMH OOpYLICHUSIMU
OTKOCOB, OCIaOJ€HHBIX CHUCTEeMOM TpeluH. BiusHue BomoxpaHWiIMIIA
NpOSIBIISIETCS,, KaK MpPaBUJIO, B YCKOPEHUH IPOLIECCOB BBIBETPUBAHUS 32 CUET
NEPUOANYECKOTO 3aMayMBaHMs U OCYIICHHS TMOpOJ, a Takke B YIaJICHUU
Marepuana, 00pa3yroIIerocs y moaHOKbs CKIOHOB.

Onos3HeBOl W aOpa3MOHHO-OMOJ3HEBOM THUIIBI NEpPepadOTKU  Oeperon
OTMEYAIOTCS Ha ydYacTKaxX C BBICOKUMHU W KPYTHIMH Oeperamu, CII0KEHHBIMH
YepeOBaHWEM TJIWHUCTBIX M BOJOHOCHBIX IE€CYAHBIX OTJIOKCHUH, JIETKO
BOBJIEKAEMbIX B OIOJI3HEBBIE CMEIIEHUSA. DTH THUIBI HAauOOJee XapaKTEpHbI IS
OONBIIMX BOJOXPAHWIMI] B TIyOOKMX pedHbIX ponuHax. llog neiicTBuem
BOJIHEHHM MOJKET MPOUCXOJUTH Pa3MbIB SI3bIKOB OIOJI3HEBBIX TEN B OCHOBAHHUU
CKJIOHOB.

AOpa3nOHHO-KapCTOBBIN THUM TepepaboTKH OeperoB pa3BUT Ha ydacTKax,
CJIO)KEHHBIX PaCTBOPUMBIMH MOpPOJaMU (THIICHI, U3BECTHSAKH, JOJIOMUTHI, MUCUUM
Men u J1p.). KomneGanusi ypoBHS BOAbI B BOAOXPAaHWIMILE NPUBOIAT K
NEPUOANYECKOMY 3aTOIUICHMIO M OCYIIEHUI0 B OEperoBod 30HE TPEUIMHHO-
KapCTOBBIX ITyCTOT, PACTBOPEHHIO U PAa3MbIBY IOPOJA, BBIHOCY TEPPUTCHHOTO
3anonHuTens. Haubonee aktuBHO (1 - 2 M orcrynanus Oepera B roj) MpoOIECC
UJET Ha ydacTKax, rje Oepera Ha BCIO BBICOTY CIIOKEHBI rUIicoM. B mecrax, ruae
THIICHI TIEPEKPHITHI KapOOHATHBIMU TIOPOJAMH, MOCIEAHHE TpH OOpyIIECHUH
00pa3yroT TJILIOOBBIM HaBaj, 3aMEIISIONINN JalibHEHIee pa3BUTHE mpoiecca. B
OeperoBoil MOJIOCE YacTO OTMEYaloTCsl MpPOBajbl, OOpa30BaHHME KapCTOBBIX
BOPOHOK, a B MeECTax, IJI€ KapCTYIOUIMECS MOPOJAbl TMEPEKPhIThl TMECKaAMH, -
KapcToBO-Cy((PO3MOHHBIE SIBICHUS.

AOpa3noOHHO-TIPOCAIOYHBIA THI TEepepabOTKU XapakTepeH mjisi Oeperos,
CJIO’KEHHBIX JIECCOBBIMH NMOPOJaMH. 3aMaulBaHUE JIECCOB B OCHOBAHUU OEPErOBbIX
OTKOCOB MPHUBOJUT K Pa3pyLICHUIO CTPYKTYPhl HOPOJIbI, 00pa30BaHUIO TITyOOKHX
BOJIHONPUOOMHBIX HHUII M HABUCAIOMMX KapHH30B. OOpyllIeHHE CKIOHOB IIO
CTOJI04YaTON OTIEIHHOCTU COMPOBOXKAAETCS 00pa30BaHUEM YCTYNOB U TIILIOOBOTO
HaBajla B UX OCHOBaHUHU, KOTOpBIM OBICTpO pa3mbiBaeTcs BonHamH. [Iporecc
conpoBoXxaaerca (OPMHUPOBAHUEM TOJIOTOro OEHYa M BBIHOCOM aJIEBPUTOBO-
INIMHUCTOTO Marepuana B TIiyOOKyK 4YacTh BOJOXPAHWIMILA, B CBA3UM C YEM
npuOpexHass OTMeNb He o00pa3yeTcs Wi olpaszyercss O4YeHb MejieHHO. B
pe3yibTaTe  mIpolecc — mnepepaboTKH  JIeCCOBBIX  OeperoB Ha  OOJBIIMX
BOJOXPAHWIMIIAX MOXET MPOJOJIKATHCSA, TIOCTETIEHHO oOcliabeBas, MHOTHE



JECATUIIETHSL.

AKKYMYJISTUBHBIA THI TIEpepadOTKU OeperoB HAOIIOJAETCS Ha y4acTKax C
npUOPEKHBIMU  MEJKOBOABSIMH, HH3KUMU OeperaMd W MPUBHOCOM TBEPIOTO
Marepuana BIOJbOEPEroBbIMU TEUEHUSAMH. PacmpocTpaHeH, Kak IpaBWio, Ha
y4acTKax 3aTOIUICHUS IUIOCKMX MOBEPXHOCTEM MOMM M HU3KUX HAANONMEHHBIX
teppac. [Ipu 3TOM yacTo conpoBoxkaaeTCs 3200JaYNBAHUEM.

6.1.9. B pa3Butum mnporecca nepepaboTKu OEperoB CieayeT BBIICIATh TPU
CTa/INM: aKTUBHAsI, 3aTyXaHUs Mpoliecca U JUHAMUYECKOTO PaBHOBECHSI.

AKTHBHasi CTaaus NPOSABIAETCS HamOojiee MHTEHCHMBHO Ha OOJbIIUX U
CPEIHUX BOJIOXPAaHWIMINAX, B HAYAJIbHBIA Mepuoa uxX (HOPMUPOBAHMS, TPH
3aTOIJICHUM  OCHOBaHWUM  OeperoBbix  CkIOHOB. OHa  CONMpPOBOXKIAETCS
3aMa4yMBAaHUEM U Pa3MOKAHHEM IIOPOJI, BBIIIECTAYUBAHUEM LIEMEHTA, AKTUBHBIM
BO3JCHUCTBUEM BOJHECHHMH, a HEPEAKO U TEUYECHUW, PE3KUM HU3MEHEHUEM
TEPMOJMHAMHYECKON OOCTAHOBKHM U HANPSXKEHHOTO COCTOSIHUS CKJIOHOB, a TaKXKe
aKTUBHM3alMEl M Pa3BUTHEM JPYIMX OIACHBIX TI'€OJOTMYECKUX IPOIECCOB
(omon3Hu, o00Badbl, OChIIM) W OBICTPBIM OTCTynaHueM OpoBKu Oepera.
OOHOBPEMEHHO B OCHOBAHHUM MOJMBIBAEMBIX CKJIOHOB HAUMHAET (hOPMHUPOBATHCS
HaKJIOHHas aOpa3uoHHas IUIomaaka (OeHY), CJIOKEHHash pa3MbIBAEMbIMU
MOpoJaMu B MX €CTECTBEHHOM 3ajeranuu. C Te4eHHeM BPEMEHU BHEIHSS 4acTb
OcHYa MOKPHIBAETCS AKKYMYJSTUBHBIM MaTE€pHaOM W NpPEBpaIllaeTCs B IUISK, a
NOCJIEHUN NEPEXOOUT B IMOABOAHYK) OTMENb. AKKYMYJATHUBHBIA MaTepuai
oOpa3yeTcs 3a CYET pa3MbIBa caMoro Oepera Ha MECTe, a TAK)Ke TPAHCIIOPTHUPOBKH
Marepuasna CTOKOBBIMU M BETPOBBIMU T€UEHUSIMU (B TOM YHUCJIE U 32 CUET TBEPAOTO
CTOKa BHAJAOIUX B  BojoxpaHwmume pek). CkopocTb 0Opa3oBaHUS
aKKyMYJISITUBHBIX (popM (TUIsKA, TIOJBOAHONM OTMEJH) 3aBUCHUT OT pelibeda 1Ha B
MPUOPEKHON YaCTH BOJOXPAHWIIUILA, COCTABa Pa3MbIBAEMbIX MOPOJ, aKTUBHOCTH
CTOKOBBIX W BETPOBBIX TEUEHHUM, HAIMYUS HCTOYHUKOB aAKKYMYJSITUBHOTO
Marepuana. Ha OoybIIMX BOJOXpAaHWIMILAX MPOJOKUTEIBHOCTh AKTUBHOMN
cragun cocrtasisier 50 - 100 yner W gmaxke Mmocie HECKOJIBKHUX JECATKOB JIET
JKCIUTyaTalliM TOJ0Bas BEJMYMHA OTCTyHaHUs OpOBKM OEperoB  MOKET
U3MEPATHCS HAa OTAENbHBIX YYacTKaX HECKOJbKMMHU MeTpamu. Ha cpenHux wu
MaJIbIX BOAOXPAHWIUIIAX MPOJOJIKUTENBHOCTh 3TON CTaAUM COKpalaercs 1o S -
10 ner.

Ha cragum 3aTyxaHus mpouecca KpyTH3HA CKIIOHOB YMEHBIIAETCS W OHHU
npUOOPETAIOT MOBBINICHHYIO YCTOMUHUBOCTD, 3aBepiaeTcs GopMUpoBaHuE OeHYA U
OeperoBoil OTMeNnH, NPEJOXPAHAIOMUX Oeper OT BOJHOBOTO BO3JIECHCTBUS.
AOGpa3rOHHBIE MPOLIECCHI TOCTENIEHHO 3aTyXAaloT.

Ha craguum pauHaMHYEeCKOTO paBHOBECHS OKOHYATENbHO (opMHUpYyeTCs
npoduns paBHoBecus. OTcTynanue OpoBKHM Oepera MpaKTUYECKU MpEeKpaliaeTrcs.
Opnako mpouecchl mepepaboTKU OeperoB MNpPeKpallarTcsl HE IOJTHOCTHIO,
MIPOUCXOJUT BBIBETPUBAHUE MOPOJ, OMOI3HEOOpa30BaHKUE, BETPOBAs HK3apalus U
IpYrUe€ 5SK30T€HHBIE T'EOJIOTMYECKHE MPOLECChl, KOTOpble HE MPEACTABISIIOT
CEPbE3HOI OMACHOCTHU B CBS3U C HE3HAYUTENbHOW HHTEHCUBHOCTHIO.

6.1.10. [Ipu MHKXEHEPHO-TEOJIOTMUYECKUX U3BICKAHMUSIX CIEIyeT (PUKCUPOBATH
m3menenuss HIIY  Bomoxpanumnumia, pasiauudble  (HOpPMBI  TEXHOTEHHOTO



BO3JICHCTBUSI TPU OCBOCHHH OEPEeroBOM 30HBI, HApPYIIAIONIUE CIIOKHUBIIECECS
MPUPOJHOE paBHOBecHe (yTe€yka BOJbl M3 0acCEiHOB WM TPyOOIPOBOJIOB,
MPUTPY3Ka CKJIOHOB COOPYXEHUSIMU, IMUHAMUYECKHE BO3JEHUCTBUS), TaK Kak
yKa3aHHbIE (DAKTOPBI MOTYT BBI3bIBATh AKTUBU3AINIO OEPErOBBIX MPOIECCOB.

6.1.11. Ilpu wuccienoBanuu OeperoB 03€p OCHOBHOE BHHMAaHUE CIEAYET
YIENATh y4YacTKaM TEXHOTE€HHOTO BO3JCUCTBUSL (IHOYTIIyOUTEIbHBIE PabOTHI,
nojpe3ka WK MPUTPYy3Ka CKIOHOB, JUHAMUYECKUE BO3JICUCTBUA U JAp.), TaK KaK
03epa HMMEIOT JIpEBHEE MNPOUCXOXKIACHUE, UX Oepera HaxoOJATCA B COCTOSIHUM
JMHAMUYECKOTO PAaBHOBECHS U HE MOJIBEpraloTcs 3aMETHOM rnepepadboTke.

6.1.12. B paitoHax pa3BUTHS NPOIIECCOB IMepepabOTKU OEpPeroB CiaeayeT
JIOTIOJTHUTENIBHO YCTAaHABIMBATh U OTPAXKATh B TEXHHUYECKOM OTYETE:

OCHOBHBIE  PETUOHAIBHO-TEOJIOTUYECKUE U 30HAIBHO-KIMMATUYECKUE
(aKTOpHBI U yCIOBUS PA3BUTHS Ipoliecca mepepadoTKu OEperos;

Beaymue OeperoopMupyromue mporecchl Ha TEPPUTOPUU TTPOCKTUPYEMOTO
CTPOUTEIICTBA U HA MPUJIETaIOIEM MOOEPEKBE;

KAUEeCTBEHHYIO U KOJIMUYECTBEHHYIO XapaKTEPUCTUKY (aKTOPOB MepepadbOTKU
Oeperos;

MPOTHO3 TiepepabOTKU OeperoB B TMPOCTPAHCTBE U BO BpPEMEHU B
HEHAPYIIEHHBIX TPUPOJHBIX YCIOBUSIX, a TaKXKe€ B MPOLIECCE CTPOUTEIbCTBA U
AKCIUTyaTalMi IPOCKTUPYEMOTO OOBEKTA;

PEKOMEHJIAIUKU JIJIs1 IPUHATHUS MPOEKTHBIX PEIICHUM 10 MHXKEHEPHOU 3aliuTe
Oeperos.

6.2. CocTaB MHKEHEPHO-T€OJIOTUUECKUX U3bICKAHUN.
JlomoTHUTENbHBIC TEXHUYECKUE TPEOOBaAHNUS

6.2.1. Hacrosmmui pasznen yCTaHABIMBACT ONOJHUTEIbHBIE TEXHUYECKHE
TpeOOBAHMS K BBIIIOJIHEHUIO OCHOBHBIX, BUJIOB pa0OT U MCCIIEJOBAaHUM, BXOASAIINX
B COCTaB MH)KEHEPHO-I€0JIOTMYECKUX U3BICKAHUM B pailoHaX pa3BUTHUS MPOLECCOB
nepepaboTKu OeperoB BOAOXPAHUIIHUIII.

6.2.2. COop, aHanu3 U 00OOUIEHUE MATEPHAIOB MO PaiioHy paldOT IOJKHBI
BBINIOJIHATBECS B cooTBercTBUM ¢ 1. 6.1.12. Ilpu stoM cnegyer o600mars u
aHaJIM3UPOBaTh JaHHbIE 110 BOJOXpaHWIMIAM-aHasoraM. Crenyer UCHOJIb30BaTh
pe3ysbTaThl SMHU30JUYECKMX M (WIM) CTAalMOHApHBIX HAOIOJEHUN 3a XOI0M
nepepaboTKu OeperoB, KOTOpPbIE MOTYT HOCIY>KUTb OCHOBOM JIJIsi COCTaBJICHMUS
nporHo3oB. COoOp MarepuanoB CIEAyeT OCYIIEeCTBIATh B QeAepalbHbIX WU
TEPPUTOPHAIIBHBIX TE€0JIOTUYECKUX (DOHAAX, LEHTPax IO THAPOMETEOPOJIOTHMH U
MOHUTOPUHIY OKpYy»Xarowmen cpeasl Pocruapomera, MCHOJb3ys aHAIUTHYECKHE
0030pbI B Pa3IMYHBIX JIUTEPATYPHBIX UCTOUYHUKAX.

6.2.3. JlemudpupoBanue a’po- ¥ KOCMOMATEPUATIOB BBIMOJIHIETCSA C IEIbIO
BBISIBJICHUST U XApPAaKTEPUCTUKH BCEX KOMIIOHEHTOB NPHUPOAHOW OOCTAaHOBKHU
0eperoBoii 30HbI, KOTOPbIE MOTYT MOBJIUATH MPSMO WJIM KOCBEHHO Ha MEpepadoTKy
OeperoB BOJOXpaHWUIUIIA - JaHAWA(TH, penbed, CTPOCHHE YETBEPTHUYHBIX U
JIOYETBEPTUYHBIX OTJIOXKEHHH, MOJO0KEHHUE Pa3phIBHBIX HAPYIIEHUN, HK30TE€HHBIE
re0JI0rMYECKHUE MTPOLIECCHI.



HaubGonemuit >ddexr mgaer nemmbpupoBanue a’rpokocMocHUMKOB (AKC)
IpU HU3YYEHUHM 3K30T€HHBIX reosoruueckux mnporeccoB. [fo AKC moryt ObITh
YCTaHOBJICHBI:

NOJIO)KEHME M (OpMBI  NPOSIBICHHS BCEX OCHOBHBIX  3K30I€HHBIX
re0JIOFMYECKUX MPOIECCOB (0MOJI3HU, 00BaIbI, KapcT, cyddo3ust u ap.);

cranus ((aza) pa3BUTHS MIPOIIECCOB U CTENEHb UX AKTUBHOCTH;

CBSA3b IIPOLIECCOB C MPUPOAHBIMUA U AHTPOTIOTEHHBIMU (PAKTOPAMH.

Ha ocnoBanumu xamepanbHoro aemmdpupoanus AKC cocrasisiercs Habop
NpeBApUTEIbHBIX AHATUTUYECKUX KapT: JanamadTHOHM, reomopdoraorunyeckoi,
paclpOCTpPaHEHUsI SK30T€HHBIX TEOJIOTUYECKHX MPOLECCOB, YETBEPTUUYHBIX
OTJIOXKEHHM, a MPU XOPOIIel 0OHAXKEHHOCTH - JOYETBEPTHUUHBIX OTIIOKeHHH. [1o
CHUMKAaM yCTAHaBIIMBAETCA TaKXe TOJIOKEHWE U TMapaMeTpbl MOJIBOJIHBIX
aKKyMYJISITUBHBIX (hOpM penbeda B MpUOPEKHOW MEIKOBOJHON 30HE aKBATOPHH.
HemmdpupoBanne AKC criemyeT HUCMOnb30BaTh TAKXKE IS OIECHKA COCTOSHHUS
Oepero3ammTHBIX W JAPYTHX OEpEeroBhIX COOPYKEHHH (MOJIOB, HaOEpEKHBIX,
MPUYATBHBIX CTEHOK U Jp.).

Pexomennyercs wucnons3oBath kocMocHumku (KC) wmacmraba 1:200000
CHEKTPO30HAIIBHOIO THUIIA, MO3BOJISIOLIErO HaMOoJiee YCHEIIHO NPUMEHSTh IpH
nemudpupoBaHuy  JIaHAmaPTHO-UHAUMKAIMOHHBIM ~ MeToa. KC  ykazaHHOTO
macmTaba MOTyT ObITh YBeJIMYEHBbI 0€3 MCKaXXE€HUs M300pakeHHs 0 MaciTada
1:25000 - 1:50000 c pazpematorieit criocooHocThio 5 - 10 M. [Tpu ncnonas3o0BaHUU
a3podoTocHUMKOB (ADPC) NpPUMEHSIOTCS 4YepHO-O€Nble U CIIEKTPO30HAIbHBIC
cauMkH B maciradax 1:10000 - 1:25000 c paspemrarorieit cnocoOHOCThIO 2 - 3 M.
C nomomnrsto aemudpupoBanusi AKC MOTyT OBITh BBITIOJIHEHBI HEOOXOIUMBIC
U3MepUTeNbHBIE onepaiuu (ctepeodoTorpaMMeTpus), a Py HAJTUYUHA MaTEpUAJIOB
pPa3HOBPEMEHHBIX 3aJIETOB - BOCCTAHOBJIEH Ipolecc (GopmMupoBaHUs Oeperos
BOJIOXpAaHWJIMIIA C MOMEHTa ero 3amojHeHus. KamepanpHoe nemmudpupoBaHue
CJIEIyeT JAOIMOJHATH MOJEBBIM B LIENSAX KOHTPOJIS PE3yJIbTaTOB AU PUPOBAHUS U
MOJIYYEHUS! IOTIOJIHUTENbHON NH(POPMALIMH.

[Ipyn HaMMUUKM TPYyAHOMOCTYIHBIX BBICOKMX U KPYThIX OEPETOBBIX CKJIOHOB
IUIAHOBYIO adPOCBEMKY CJIEYET IOIOJHATh IEPCIEKTUBHOW, BBIMOJIHAEMOUW C
HU3KOJIETAUIUX BEPTOJIIETOB U JIETKUX CAMOJIETOB.

6.2.4. MapuipyTHble HAOJTIOJICHUS, BBITIOJIHSIEMbIE B COOTBETCTBHM C M. 5.5
CIT 11-105-97 (wacts I), pexomMeHayeTcss MOMOJHATH JIaHAIAGTHBIMU
UCCJIEAOBAHUAMU C M3YYEHUEM pACTUTEIIBHOTO MOKPOBa JJIsI HCHOJIb30BAHUS
JaHHBIX O JaHAmadTax u ux MOP(HOIOTHIECKUX YACTAX (YPOUHIIaX, MECTHOCTSX,
danuax) B KA4eCTBE  HMHAMKATOPOB  TEOJOTHYECKOTO  CTPOCHUS U
THIPOTEOJIOTHYECKUX yClIoBUl Tepputopun npu aemmdpupoannun AKC. Kpome
TOT0, PE3yJbTaThl JaHAIAQTHBIX HKCCIENIOBAaHUI YyKa3bIBAIOT HA JETpagallfio
PACTUTENBHOCTU MPU 3aNOJHEHWU BOJOXPAHWJIUIIA, SIBJICHUSX MNOATOIUICHHUS M
3a00/1auMBaHMs, a TakKKe€ Ha HEOOXOJUMOCTh MPUMEHEHHUS  3alIUTHBIX
MEPOIPUATUA II0 COXPAHEHUIO JIECHOW M KyCTapHUKOBOW pPACTUTENILHOCTH,
ABJIAIONICICS  CTAaOMIM3UPYIOIUM  (DAaKTOpOM, MPENATCTBYIOIIMM al0pa3uu U
Pa3BUTHIO DPO3HOHHBIX MPOIIECCOB.

[Ipy BBIMOTHEHUH MApPIIPYTHBIX HAOMIOACHUI ClieyeT HaMeuyaTb MecTa



pa3MelieHns HaOIoAaTeIbHBIX CTBOPOB HA OMOPHBIX yUaCTKax JAJIsl MOCIeIyOLINX
uccienoBannii. [lpu TpyaHOU mocTymHOCTH OEperoBod 30HBI PEKOMEHIYETCS
BBITMIOJHATh MapuIPyThl BJOJb Oepera Ha MOTOPHOM JIOJKE WIJIM a’pOBU3YaJIbHbIC
o0JeThl Ha JIETKUX BepToJeTax. B KadecTBe OMOPHBIX CIEAyeT BHIOMPATH
TUMIUYHBIE ~ Y4acTKM  OEperoBoi  30HBI,  BBIIEISIEMBbIE Ha  OCHOBAHHUU
nemmmdpupoBanuss AKC u a’poBusyanbHbIX HaOmoneHuid. Ha kaxxaom ydactke
clielyeT HamedaTb OT OJHOTO J0 TPeX CTBOPOB (B 3aBUCUMOCTH OT pPa3MEpOB
ydacTKa M CII0KHOCTHU YCJIOBHI), IEpECeKaOINUX OEpEeroByro MoJI0CY U aKBaTOPHUIO
BOJIOEMA JI0 €r0 OCEBOW JIMHHMH, MPEIHA3HAYCHHBIX JJIsl BBIMOJIHEHUSI MPOMEPOB,
reopu3nyeckux paboT, MPOXOJKH PACYUCTOK U CKBAXKHH, JACTAIbHBIX OMUCAHUH,
oTOOpa 00pa3IoB AJis 1a0OPATOPHBIX UCCIIETOBAHUM.

6.2.5. Ilpoxoaka TopHbIX BEIPAOOTOK BKJIFOYAET MPOXOJKY OYPOBBIX CKBa)KHH,
1ryphoB, 3aKOIMyIIEK, PACUUCTOK Ha OEPETOBBIX CKIIOHAX.

[Ipoxogka  MEJIKUX  TOPHBIX  BBIPAOOTOK  (3aKOMYyIIEK, PACUYHCTOK)
OCYIIECTBISICTCS HAa KPYTOHAKIOHHBIX D3JIEMEHTaX OEperoBbIX CKIOHOB IS
OMUCaHUs MOPOJA U 0TOOpa 00pa31oB.

BypoBble CKBa)KMHBI 33Aa0TCSI TIO CTBOpPaM, OPUEHTHUPOBAHHBIM HOPMAJIBHO K
OeperoBoil NIMHWHM, KaK Ha Cylle, TaK M B TpeAesiaXx aKBATOPUU M JIOJDKHBI
00€eCleYnuTh COCTaBJIEHHUE TE€0JOro-TUTOJIOTMUYECKUX pPa3pe3oB 10 IIyOuH,
OTBEUAIONINX  TPUHATBIM  pAacueTHBIM  CXeMaM  MepepadoTKu  Oeperos
BOJOXpaHWIKIIA (KaKk IpaBmiio, Ha 5 - 10 M HUKe ype3a BOJbI B BOAOXPAHUIIUIIE).
Boibop metonma OypeHus OIpeAensercs THUIOM TOPHBIX MOPOJ, CJIararoiux
OEpEeroByIO 30HY.

OT60p 1mpoO MOHHBIX OTIOKEHHWM CIIEIYyEeT OCYIIECTBIATH JHOYEPIIATKAMH,
TOHKOCTEHHBIMH TPyOKaMu, 0OeCTieunBaIONMMU TTyOuHy oTOOpa B meckax 2 - 3
M, B WJIax - 10 5 - 6 M u Jp.

6.2.6. 'eopusnueckue uccienoBaHus JoNMonHUTENbHO K 1. 5.7 CIT 11-105-97
(vacte I) BHINONHSIOTCA IS BBISBICHUS TEKTOHWYECKUX  HApYIIECHUH,
XapakTepHbIX (OpPM MOABOJHOTO penbeda, ONpeneseHUuss TIeoJOrH4ecKoro
CTPOCHHSI U CBOWCTB JOHHBIX o0OcagkoB. OHHM TPOBOAATCS C TIOMOIIBIO
NpoQUIBHOIO  3XOJOTHOIO  MpoMepa U  JoKaluu  OOKOBOro  003opa,
CEMCMOAKyCTHKH, CEWCMOPAa3BEIKH BBICOKOTO pPa3pelieHUsl, COHAPHOW CHEMKH,
MarHUTOMETPUU U JAPYTUX TeOo(DU3UYECKUX METOJOB, HCIOJIb3YEMbIX KakK JUIs
IPOMEPHBIX PaboT, TaK U JJI MHKEHEPHO-TCOIOTUYECKUX TEeH.

[Tpu GaTumeTpUUueCKOl ChEMKE W KapTHUPOBAHWUU PA3IIUYHBIX TUIIOB JIOHHBIX
TPYHTOB OCHOBHBIM CIOCOOOM SIBISIETCS THApOJIOKaIus OokoBoro o63opa. B
KayecTBE BCIIOMOTATEIbHOTO METOJIa ONpEIENICHUs TITyOMHBI JTHA HCIOJIb3YyEeTCs
HXOJIOTUPOBAHUE C MIOMOIIBIO0 HU(POBBIX I3XOJIOTOB.

6.2.7. CrauvoHapHble HaONIOAEHUS CIEAYyeT NPOBOAUTH ISl HW3YUYEHHS
AVHAMHUKH ~ Pa3BUTHSA MPOILECCOB MepepabOTKu OeperoB W MOIy4YEHUS
KOJIMYECTBEHHBIX MMapaMeTPOB ISl pacueTa CKOPOCTH U MHTEHCUBHOCTU Pa3BUTHS
mpolecca, OCOOCHHO B CJOKHBIX HWH)XEHEPHO-T€OJIOTMYECKUX YCIOBUAX JUIS
OTBETCTBEHHBIX COOPYKCHHIA.

[Tpy HEOOXOAMMOCTH TOJIYYEHHS JAaHHBIX O HEMPEPHIBHBIX H3MEHEHHSIX
KOJIMYECTBEHHBIX IMapaMETPOB pa3BUTHS OEpEeroBbIX TMPOIECCOB B CIIOKHBIX



yCIIOBUSIX (BBICOKHE Oepera ¢ KpyTbIMH PaCUJIEHEHHBIMH CKJIOHAMM, CJIOKHBIM
re0JIOTMYECKUM CTPOCHHEM M TEKTOHHUKONW M MHTEHCHUBHBIM Pa3BUTHEM OIACHBIX
rEOJIOTHUECKUX TPOIIECCOB) PEKOMEHAYETCS MPUMEHATh (HOTOTEOIOIUTHYIO
cbeMKy. CheMKa BBIIOIHAETCS € Cy/IHA Ha CyOnapasulesIbHbIX Oepery rajicax Wid ¢
Ha3eMHbIX CTaHIUi. DOTOTEOAOJUTHAS CHEMKA, BBINOJHAEMAas MHOTOKPATHO,
MO3BOJISIET YCTAHABJIMBATh C BBICOKOM TOYHOCTBIO BCE OCHOBHBIE MapaMeTphl
nepepaboTKu Oepera: BeIMYUHY U CKOPOCTh CMEIIICHHSI OEpPEeroBOi IMHUM B TIJIaHE,
iom@aab U PpoHT pa3MbIBa, 00BEMBI Pa3MbIBAEMBIX TIOPOJI U TIP.

OOmue TexHU4eckue TpeOOBaHUS W TpaBWIIa TMPOU3BOACTBA HHKEHEPHO-
reoJIe3nuecKnx paboT npu HAOIIOICHUSIX 3a IepepaboTKON GeperoB MpUBEICHBI B
nn. 10.47 - 10.63 CII 11-104-97.

[Ipu opranuzanuMy CTAaMOHAPHBIX HAONIONEHUH W YCTAaHOBICHUM MX
NEPUOANYHOCTU CIIEYyeT YUUTHIBATh, YTO MepepaboTka OEperoBbIX CKIOHOB MO
BO3/ICIICTBHEM CTOKOBBIX TE€UEHUU MPOUCXOAUT HauOOJIee MHTEHCHUBHO B MEPHUOJ
BECEHHUX TABOJKOB M MOXET H3MEpIAThCS Ha TMOIMBIBAEMBIX H3IIyYHHAX
HECKOJbKHUMH METPAMH, & B HEKOTOPBIX CIy4YasX U AECSITKaAMHU METPOB 3a T'O/I.

6.2.8. CocrtaB n1a0oOpaTOpHBIX HCCJIEIOBAHUA TPYHTOB 3aBHUCHT OT
re0JIOTUYECKOT0 CTpOeHUsl OeperoB, TmonaBepraromuxcs nepepadorke. [lpu
HaJIMYMH [IECYAHBIX OTJIOKEHUN 0c000€ BHUMAaHUE CIIEYET YACNSTh ONPEACICHUIO
I'PaHyJIOMETPUYECKOTO COCTaBa MECKOB, COECPKAHUIO B HUX KPYITHOTO MECYAHOTO
U TPaBUIHO-TAJIEYHOTO MaTepuana, M3 KOTOpPOro MoryT (HOpMHpPOBATHCS
OeperoBeie orMenu. Creayer uCCIENOBaTh TakXe CKIOHHOCTh TECKOB K
VIUIOTHEHUIO U Pa3KWKEHUIO TMpH JUHAMMYECKUX BozjedcTBusX. Ilpu
npeobsialaHi TIMHUCTBIX TPYHTOB CIIEAYET ONPENeNiATh HX IUIACTUYHOCTH,
IUIOTHOCTh, KOHCHUCTEHIIMIO, NMPOYHOCTHBIE XapaKTEPUCTUKH, Pa3MOKaeMOCTb U
pa3MbpiBaeMOCTh. [Ipy HalIW4YMM CIEMEHTHPOBAHHBIX TMOPOJ  (AJIEBPOJIUTHI,
MECYaHUKHN) CJIEYyEeT M3y4daTh UX MPOYHOCTh M pazMokaeMocTh. lIpu omacHocTH
OIOJI3HEBBIX CMEILEHUN CIIEIYyEeT BBINOIHATh HCCIEAOBAaHUS, MPETyCMOTPEHHBIE
pazzaenom 4, a mpu pa3BUTHM KapceTa - pa3iesioM 3.

6.2.9. OOGcnenoBanus TPYHTOB OCHOBAaHHWI O€pero3alluTHBIX COOPYNKEHUN
CJielyeT MPOBOJAUTH MIPU UX PACHIMPEHUH, PEKOHCTPYKLIHUH, CTPOUTENHCTBE HOBBIX
COOPY>KEHUI BOJM3M CYLIECTBYIOIIMX (B Ipelenax 30HbI BIMSHHS), a TaKXKe B
ciyyae wux gedopmanuii u  aBapuil. K HHMM OTHOCSTCS BOJIHO3AIIUTHEIE,
BOJIHOTACSIINE, TUISDKEYACPKUBAIOIINE COOPYXKEHUSI, HAOPOCKM M OTMOCTKU W3
KaMHs, (paCOHHBIX OJIOKOB U Jp., @ TaKXKE JIECOMEIMOPATUBHBIE MEPOIPUSTHS,
NpUMEHSEMbIE Ha CPETHUX U MaJbIX BojoxpaHuwuiax. [loanexar oocieoBanuio
TAaKXKE  COOPYXKEHHS, MpeNOTBpallalollie HaroHHble  sABJIEHUS  (JamMObl
oOBaJIOBaHWsA), JPEHAXKHBIE YCTPOWCTBA [isi OOpPHOBI C TOJATOIUICHHEM W
3a0onaunBaHueM U Ap. B pe3ynbpTare 00ciaenoBaHus HOKHBI OBITh YCTaHOBJICHBI
cTeneHb 3(PQPEKTUBHOCTH PaOOThl COOPYKEHHM WM MEpPONpHUITHH U UX
TEXHUYECKOE COCTOSTHUE.

Penpedp 1Ha BOOOXpaHWIMIA PEKOMEHIYETCS BOCCTaHABIMBATH 110
TonorpaMyecKuM KapTaMm, COCTaBJIEHHBIM [0 CO3JaHUs BoAoXxpaHwiuma. Jlis
YCTaHOBJICHUSI M3MEHEHUW penbeda JHA 3a CYET AaKKyMYJSIHUU OCaJKOB,
oOpa3oBaHUs TMOABOJHBIX OINOJI3HEH WM JAPYTHX TPOLECCOB, CBS3AHHBIX C



nmepepaboTKoil  OeperoB, CiEAYeT HCMOJIb30BaTh METOJbI HKCCICIOBAHUS B
COOTBETCTBUH C ml. 6.2.6 u 6.2.7.

[Ipu oOcrnemoBaHUM MOKHBI OBITh BBISBICHBI TEOJOTHYECKHE (HaKTOPHI,
npuBeAmre K aedopmanusM ©W  pa3pylIeHUSM 3allUTHBIX COOpPYKeHHd. B
pe3ynbTate 00CIe0BaHUS JOJDKHBI OBITH TIOJYYCHBI JTaHHBIC, TpeOyemble s
OTIpeIeIeHUs] HEOOXOAMMOCTH BOCCTAHOBIICHUS WJIM PEMOHTa COOPYXCEHHUH, a B
HEKOTOPBIX CITydasix - 00 ux 3ameHe 0osee 3PGHEeKTUBHBIMHU.

6.2.10. ITporuo3 nepepaboTku OeperoB ¢ IEIbI0 UX OCBOCHHS U TOJIyUYEHUS
JaHHBIX, HEOOXOAMMBIX JUIsi pa3pabOTKU Oepero3aluTHBIX  MEPOIPUSTUH,
ABJISIETCSI OJTHOM M3 OCHOBHBIX 3aJlad WHKEHEPHO-T€OJOTUYECKOTO H3YUYEHUs
OCpEeroBHIX 30H.

[Io mpocTpaHCTBEHHOMY TMPHU3HAKY MPOTHO3bI CIEAYeT MOJAPa3JeisTh Ha
pErHOHAIbHBIC, OXBATHIBAIOIIME BCIO OEPEroByI0 30HY BOJOXPAHWIHINA WA
3HAYUTEIBHYI0 €€ 4YacTh, W JIOKAJIbHBIC - TPUYPOUEHHBIE K HEOOJBIIIOMY TIO
MPOTSDKEHHOCTH  YYAaCTKy, T/€ ITUTAHUPYETCS OCYIIECTBICHWE KOHKPETHBIX
WHXEHEPHBIX MEPOIIPUSITHH.

[Io BpeMeHHOMY TIPU3HAKYy TIPOTHO3BI CJCAYyeT TMOAPA3ACIATh Ha
JOATOCPOYHbIE (Ha Cpok 10 10 JIeT miM Ha KOHEYHYIO CTaJAHI0 TepepaboTKu, Koraa
Oeper nmpuoOpeTeT yCTOMYMBBIN Mpoduiab) U KpaTKOCpOUuHble (Ha cCpok 10 1 - 2
JeT).

Cnemyer Takxke pa3nuyaTh NPOrHO3  MepepaboTku  OeperoB  Ha
MPOEKTUPYEMBIX U Ha CYIIECTBYIOIIUX BOJAOXPAHUIUIIAX.

Jlist mporHo3a nepepaboTKu OeperoB Ha MPOEKTUPYEMBIX BOJIOXPAHUIIUIIIAX
ClelyeT TPUMEHSTh, KaK MPaBUJIO, METOJ| aHAJOTHM, HWCIIOJIb3ys B KadyeCcTBE
00BEKTOB-aHAJIOTOB BOJIOXPAHWIINIIIA, PacIoJIOKEHHBIC B CXOJTHBIX
KIIMMAaTUYECKUX U MHKCHEPHO-TEOJIOTHICCKUX YCITOBUSX.

Jlns mporHo3a nepepaboTKu OeperoB Ha CYIIECTBYIOIIMUX BOJOXPaHUIIUILAX
CIIeyeT HWCIONB30BaTh JAHHBIE O XOJE€ 3TOr0 MpoIecca 3a MPEeIIIeCTBYIONIHIA
MEPUOJI; TEOAC3WUYECKUE HAONIOJCHHUSI 110 PENEpPHBIM CTBOpaM; al’po- U
KOCMOCHUMKH TIOBTOPHBIX 3aJI€TOB; (DOTOTEOAOIUTHAS CheMKa C MHOTOKpPATHOM
MOBTOPSIEMOCTBIO;  MaTepUajbl  PEKUMHBIX  HHKCHEPHO-TEOJIOTHYECKUX U
THIPOMETEOPOIOTHYESCKUX HAOIIOICHUH.

[IporHo3Hble pacyeTbl BBIMOJHSAIOTCS HAa OCHOBE CXEMaTHU3WPOBAHHBIX
MaTEeMaTHYECKUX MOJeJNel mpolecca "pa3MbIB-aKKyMyJ sy’ ¢ MCIOIb30BAHUEM
u3BeCTHBIX MeTo/10B Kauyruna, 3omorapesa, [ledepkuna u ap. wim mocpeacTBoM
COCTaBJICHHUSI MIPOTHO3HBIX CTOXACTUYECKUX Moenen npoiecca
nepedopMHUPOBaHUS OEPETOB C UCIIOJIH30BAHUEM KOPPEISIIUOHHO-PErPECCUOHHOTO
aHanuza. /g cratuctryeckoi oOpabOTKM HEOOXOAMMBI JaHHBIC IMapauIeIbHBIX
HAOJFOZICHUI TI0 CTBOpaM, PACIOJIOKEHHBIM IO TIEPUMETPY BOJOXPAHWIIWINA, 32
CIEAYIOIIUMU oeperoopMUpYyIOIIUMHU (dhakTopamu: Kod(ppunreHT
pasMmbiBaemoctu  Oepera (nmo Kauyruny - wm3/TM), DBHeprusi BOJHEHUS,
MaKCHUMaJlbHas BBICOTA BOJIHBI, MIOBTOPSIEMOCTh BOJIH BBICOTOM > (0,5 M, BBICOTa
a0pa3WoOHHOI0 YCTYyIa, MPOAOIKUTEILHOCTh CTOssHUS ypoBHs Ha HII[ u BbIIeE,
KpyTH3HA TOIBOJTHOM OTMEIH, MOP(OIOTHS HAJBOJIHON YaCTH CKJIOHA U JP.

[Tpu oTCyTCTBUU (paKTUYECKHUX JAAHHBIX O Pa3BUTUHU MPOLIECCOB NEPEpabOTKU



OeperoB cienyeT MOJb30BaThCS METOJOM MOAOOpa O0ObEKTa-aHANOra M3 4Yucia
AKCIUTyaTHpyeMbIX BogoxpaHwiuil. [logbop aHamoroB BO3MOXKEH, Kak MPaBHIIO,
TOJIBKO JIJII MajbIX W CPEIHHMX BOJOXPAHIIMIN, TaK KaK KaXI0€ W3 KPYITHBIX
BOJOXPaHWINIL 00JaaeT CyIIECTBEHHON MHANBUAYAJIbHON CIEIU(PUKON.

Ha wmanpix W cpeaHMX BOAOXPAaHWIHMINAX TPU OTCYTCTBHH MaTepUaOB
W3BICKAHUN TPOIUIBIX JIET B KAaueCTBE OCHOBHI MJII COCTABJICHHS IPOTHO30B
nepepadoTKu OEpPeroB peKOMEHIyEeTCsl UCTIOIb30BaTh:

CBEICHHSI O ITTUTEIIbHOCTH JKCILTyaTalliy BOIOXPaHIIIUIIA;

OCMOTpPBI OeperoBoi JUHUM C (QuUKcaruend MPUOPEKHBIX TIIYOWH, ITUPUHBI
OcHYa 1 6eperoBoi OTMENH, CJIEI0B MOJIMbIBA M OOPYIIICHUS OEPETOoB;

COTIOCTABJICHUS CYIIECTBYIOIIETO MOJIOKEHUSI U KOH(pUrypainuu OeperoBoi
JUHUU C OTOOpaXEHHOM Ha Tomorpad@uueckux KapTaxX, COCTaBJIECHHBIX JI0
3aMoJIHEHUS BOJAOXPAHIIINIIA,;

OITPOCHI MECTHBIX KUTEIICH.

6.2.11. Ilpu kamepanbHON O00pabOTKE TMOJYYEHHBIX MaTepUaoB
nononuutenbHo Kk m. 6.4 CHull 11-02-96 u n. 5.14 CII 11-105-97 (wacte I)
CIIEyeT COCTaBJIATH KapTy IepepadoTKu Oeperos, IOMONHIEMYIO HHXKEHEPHO-
TEOJIOTHUECKUMH pa3pe3aMd ¥ COOTBETCTBYIOIIMMHU TpaduKaMu, ITaHHBIMHU
MPOTHO3HBIX pacdeToB TepepaboTku OeperoB Ha 3alaHHBIE MEPUOJBI BPEMEHHU
(npu oaHOM WM HeckoNbkuxX 3HadeHusix HITY), tabnuimamu ¢akTuyeckoro
MaTepHalia U OSICHUTENbHON 3aUCKOM.

Kapty pekomeHmyeTcsi COCTaBIATh KaK COBMEIICHHYIO KapTy HHXKEHEPHO-
TeOJIOTUYECKUX YCJIOBUM M KapTy HHKEHEPHO-TE€OJIOTMYECKOT0 PailOHUPOBAHUS
(Tunu3anuu OeperoB) C OTOOpakKeHWEeM Ha HeW BCEeX OCHOBHBIX (DaKTOPOB,
BIUSIONMIUX Ha MepepaboTKy OeperoB, W BBIACICHHEM PalOHOB, MOJPANOHOB U
Y4acTKOB, Pa3IMYarOIIUXCs MO THUIy W CKOPOCTH pa3BUTHUS 3TOro mporecca. Ha
KapTe CcIeayeT TMOKa3blBaTh MPOTHO3HOE TOJOXKEHHE OeperoBoi JIMHUM Ha
3aJaHHBIC TIEPUOJbl BPEMEHH, a TaKKe TMPOSBICHHUS BCEX COIYTCTBYIOIINX
npoleccoB (MOATOIIIEHKE, 3a00JauBaHue, THOEIb JIECOB U 1p.). MacmTad KapThbl
3aBHCUT OT OJTama W3BICKAHWN, pa3Mepa BOJOEMa, CIOKHOCTH HWH)KEHEPHO-
T€OJIOTHUECKUX YCJIOBHI, CTETICHH OMACHOCTH Pa3BUTHs OEpPEroBHIX IMPOIECCOB
I TIPOEKTUPYEMBIX COOpPYKCHHMH WM Meponpustuil. KapTel pexomeHmyeTcs
COMPOBOXKJIAaTh Bpe3kaMu Oosiee KpyMmHOTO Mmaclutada Ha Hauboyiee CIIOXKHBIE,
OMAaCHbIE WM TEPCINEKTUBHBIC MJI1 CTPOUTENbCTBA ydacTKu. Ecnm mporecchsl
nepepaboTku OeperoB 3aXBaThIBAIOT MYCTOIIIH, JIyTa, JIeCa HU3KUX OOHUTETOB WIIH
ApyTrue MaJoOlEHHble 3€MJU M TNpUMEHEHHEe Oepero3alluTHBIX COOPYKEHUI
(MepompusTHil) HE TpeOyeTcs, KapTy JO0MyCKaeTCs 3aMEHSITh CXEMOM.

PaitonnpoBanue OeperoBol 30HBI JIOJDKHO OCYIIECTBIISITBCS C YYETOM €€
T€OJIOTHUECKOTO CTPOEHUSI U TeoMOP(OJIOTHUYECKHX YCJIOBHUW, Xapakrepa U
WHTCHCHUBHOCTH TMPOSBICHUS T'€OJOTUYECKHX TMPOIECCOB, BO3JACHCTBUS Ha
nepepaboTKy OEperoB BOJHOBOM JIEATEILHOCTH U BAOJbOEPEroBhIX TeueHuu. J{is
o0ecriedeHus: MPOSKTUPOBAHUS OEPEro3aruTHRIX MEPOTIPUATHIA U COOPYKEHHUIN Ha
KapTe cleAyeT oToOpakaTh HE TOJIBKO BEIMYMHY BO3MOXKHOH mepepabOTKu, HO H
THUIIBI IepepabOoTKU Oeperos.

6.2.12. B TtexgnueckoM otyeTe JonoJHUTENbHO K 1. 6.4 CHull 11-02-96 u 1.



5.14 CII 11-105-97 (wacts [) HeoOXOAMMO TPHUBOAWTH MPOTHOZHPYEMBIE
nedopmanuy OEperoBOil 30HBI BO BPEMEHH W IMPOCTPAHCTBE, BKIIOYAs WX THII,
BEITMYMHY JIMHEHHOTO TepeMenieHuss OpoBKu Oepera, 00bEMbI Pa3MBIBAEMOTO WJTH
aKKyMYJIIPYEMOro MaTepuaia, u3MeHeHus npoduist 6eperoBoro ckioHa. [Iporuos
JIOJDKEH COIMPOBOXIATHCS OLICHKOW Ppa3JIMUHBIX HETAaTUBHBIX HSKOJOTMYECKUX
MOCJHEACTBUNA, K YHCIY KOTOPBIX OTHOCSTCS TUOEIb JIECOB, IMOJTOIUICHUE,
3a00Ja4MBaHKEe U JIP., a TAKXKE PEKOMEHIalUsIMU O TIPOBEACHUN Oepero3anuTHBIX
MEPOIPUATHH.

Ha xapre nepedopmupoBanusi OeperoB M JOMOJHSIONUMX €€ pa3pe3ax
JOJIKHBI OBITH OTOOPAKEHBI:

reoMopdosiornueckasi XapakTepUCTUKa MPUOPEKHON 30HBI C BBIJCICHUEM
TUTIOB U (OpM perbeda ¢ X BO3PACTHON U TeHETUUECKON WHIIEKCAIINEH;

naHamadTHAs XapaKTePUCTUKA MPUOPEKHON 30HBI C BBIICICHUEM THUIIOB U
BUJIOB TPUPOJHBIX (Jieca, 00J0Ta) M KyJbTypHBIX JaHAMA(TOB (TI0JIs1, OTOPOJIHI,
cajbl U 1Ip.);

YCJIOBUSL 3aJieraHus YETBEPTUYHBIX OTJIOKEHHI C BBIJEICHUEM JIMTOJOIO-
F€HETUYECKUX KOMILJIEKCOB U BUJIOB MTOPO/I;

CTPOCHHUE M YCIOBHUS 3aJieTaHusl TOJI JOYETBEPTUUHBIX OTJIOXKEHUHU, €CIIH
OHM OKa3bIBAIOTCSI B 30HE TepepabOTKH, C  BBIJCICHUEM  JIUTOJIOTO-
CTpaTUrpauUYECKX KOMIUJIEKCOB M THUIIOB IMOpoJa (B TOM YHCIE B TMpejaesiax
aKBaTopuu, Ha 5 - 10 M HIKe ype3a BO/bl B BOJOXPaHWIHILIE);

MOJIOKEHHUE B MIPOCTPAHCTBE PA3PHIBHBIX HAPYIICHUN C YKa3aHUEM UX PAHTOB,
TUNIOB M mapamerpoB. (Ocoboe BHUMaHHE JOHKHO OBITH YJIEJICHO 30HaM
Ipo0JIeHuS;

MOJIOKEHUE B pa3pe3e W IIyOMHa 3ajJeraHus MEePBOTO OT MOBEPXHOCTH, a B
HEKOTOPBIX CiIy4dasix M Oojiee TIIYOOKHX BOJOHOCHBIX TOPHU30HTOB, BBIXO/IBI
MOA3EMHBIX BOJ HA TOBEPXHOCTH;

MPOSIBJICHUST PA3JIUYHBIX T'EOJIOTHYECKUX MPOLECCOB (OMOJI3HU, OOBAJIbI,
Kapct, cydo3us u T.1.), UX TUII, CTAJUS PA3BUTHUS, CTETICHb aKTUBHOCTH U JIp.

HeoOxonumMble pacueTHble THAPOJIOTUUECKUE XapaKTEPUCTUKU CIETyeT
OTpENEeNATh B COCTaBE WHXEHEPHO-THIPOMETEOPOJIOTMYECKUX M3bICKAaHUN B
cootBercTBuM ¢ CII 11-103-97.

6.3. IH>XeHepHO-Te0IOrMYeCKUE U3bICKAHMUS
JUTSL pa3pabOTKHU NMPEINPOCKTHOM TIOKYyMEHTaIlUN

6.3.1. Ilpu WHXEHEPHO-TEOJIOTHUYECKUX M3BICKAHMSIX JJIs  pa3padOTKu
NPEINPOCKTHON JOKyMEHTAIlMM B paiioHaX Pa3BUTHS IPOILECCOB TEPEpadOTKU
OeperoB HEOOXOUMO JIOTIOIHUTEIBHO yCTaHABIUBATh:

OCHOBHBIE  PETHOHAIBHO-TEOJIOTMYECKNE U 30HaJbHO-KIMMATHUYECKHE
(bakTophl M YCIOBHUSl Pa3BUTHs IPOLIECCOB MepepaboTKu OeperoB MCCIeTyeMOoro
pervoHa;

OCHOBHBIE OeperoGpopMUPYIOIIUE MPOIECCH HAa TEPPUTOPHH MPOSKTUPYEMOTO
CTPOMTENHCTBA M HA MPHUJIETaroIIeM 0OepeKbe;

OLIEHKY WHTCHCHBHOCTH TIepepadOTKH OeperoB TMpH CYMIECTBYIOLINX



YCIOBUSIX, @ TaKK€ B IMPOLECCE IMIAHUPYEMOTO0 CTPOUTENbCTBA U JKCILUTyaTalluu
00BEKTa;

2(h(HEKTUBHOCTh PEATM30BAHHBIX MEPONPHUATHI HWHXKEHEPHOW 3alIuThl Ha
y4acTKe U3bICKAHUH U HA y4acTKax-aHaJorax;

npeABapUTEIbHbIE PEKOMEHAAIMU  JUIsl  IUIAHUPOBAHUS — MEPONPUSITUI
WHXEHEPHOU 3alllUThl OEPEroB.

6.3.2. Ilpyu HHXEHEPHO-T€OJIOTMYECKUX M3bICKAHMSIX JJs  pa3pabOTKu
IPEANPOCKTHON JIOKYMEHTAIlMU OCHOBHBIMU METOJaMU MOJIydeHUs WH(opMaiuu
ABJIIOTCSL cOOp, 00paboTKa M aHajIu3 MaTEPUAIOB M3bICKAaHUW MPOILUIBIX JIET IO
nepepaborke OeperoB, oreHKe 3PHEKTUBHOCTH MEPONPUITHI HHKEHEPHOU
3aIlMTHI, a TAKXKE JeMUPPUPOBAHUE a9PO- U KOCMOMATEPUATIOB.

Coop wm o00paboTka MaTepuajoB BKJIOYAeT aHAIU3 W 0000IIeHHE
KapTorpaduuecKux, JUTEPATYPHBIX U (DOHIOBBIX MAaTEpPUAJIOB MO pailoHy paboT, B
TOM YHKCJI€ TI0 PAHEE BHIMIOJIHEHHBIM HCCJIEIOBAHUSIM B COOTBETCTBHM C M. 6.2.2,
M3yUYCHHE MaTepuajoB IO BOJOXPaHWIMIIAM-aHAJIOTaM, MO KOTOPbIM HMEIOTCS
CBEJICHHsI O IepepaboTke OeperoB, a Takke AeMUPPUPOBAHUE MaTEPHUAJIOB
KOCMHUYECKUX U a3p0(OTOCHEMOK B COOTBETCTBUHU C II. 6.2.3.

6.3.3. Ilpy HemOCTaTOYHOCTH HMEIOIIMXCA MaTepHaloB JUIsl pa3padOTKU
MIPEANPOCKTHON JTOKYMEHTAIIUU CJIEAYET BBIOJIHATh MHKXEHEPHO-T€OJIOTUUECKYHO
CBhEMKY C JIETAJIbHOCTBIO B COOTBETCTBUU C Ta0I. 6.1.

Taomuna 6.1
CTamuM NpPOEeKTMPOBAHUS MacmTa® MHXEHEPHO-TeOJOTUYECKOM CBheMKU
VI 3aadm MHXeHepHO_
TEOJIOTUYECKMKX MBLICKAHUIM Beperoras 30Ha [lpuyerapmee K
(mojioca) BeperoBoy 30HEe

nodepexbe (BBEPX
10 CKJIOHY)

[IpennpoeKTHass OOKYMEHTAaLMA:
KOMIIJIEKCHAs OlleHKa 1:100000 - 1:200000 |1:200000 m membue
JMICIIOJIb30BAHUA TEPPUTOPMI,
NPUMHATKE NPMHLUMNIMAJILHBIX
peleHn 0 pas3MelleHUo
OOBEKTOB CTPOUTENLCTBA,
OCHOB T'€HEepaJIbHEIX CXeM
MHXEHEepPHOM 3ammTe OoT OTIII;

obocHoBaHMe paszpaborkm cxem [1:25000 - 1:50000 1:50000 - 1:100000
SHEPTeTUUYECKOTO MCIOJE30Ba—
HUS PeK UM CXeM MCIOJbL30Ba-—
HUS BOIHEIX PEeCYpPCOB;

ojiydeHmue uHOoOpMalLMUM, 1:10000 - 1:25000 1:25000 - 1:50000
HeoOxXoIOMMOM IJid paspaboTku
O0OOCHOBAHUNM MHBECTULUMN

[IpoekT: MoJlydyeHue MuHOOpPMa-— 1:2000 - 1:5000 1:5000 - 1:10000
UMM, HeOOXOIOMMOM IJif IIPOeK-—
TUPOBAHMUSA COOPYXEHUN B
BeperoBOM 30HE UM MEepOonpus-—
TUM MHXEHEPHOM 3allMTH




HNHXEeHEepHO-T€0JIOTMYECKYI0 ChEMKY JIOMYCKAETCS BBINOIHATH B CMEKHBIX
Macmtabax mpu 000CHOBAaHWU B MPOTPAMME W3BICKAHWH: YBEIMYHMBATH MACIITA0
ChEMKH IPU U3BICKAHUSX TOJ] OTBETCTBEHHBIE OOBEKTHI B CIOXKHBIX YCIOBHUAX (B
MPEArOpHON M TOPHOM MECTHOCTHM U T.II.) U yMEHbIIAaTh MacimiTad ChEMKH B
MPOCTBIX YCIOBUSX MO/ IMHEWUHBIE COOPYKEHUS, METUOPALIUIO 3€MENb U T.I1.

6.3.4. TI'paHullbl  HUHXEHEPHO-TCOJIOTUYECKOW  CHEMKH  HEOOXOAUMO
OTPENENATh B 3aBUCUMOCTH OT 3aJlaud, MOCTABJIICHHOM B TEXHUYECKOM 3aJlaHUU
3aKa3zyuKa.

[Ipn  wW3bICKaHUSX  JUIsI  OLEHKU  BJIUSHUS  IPOEKTHUPYEMOTO  WJIU
CYILIECTBYIOIIETO BOJOXPAHWIMIA Ha HWHXXEHEPHO-XO3SIMCTBEHHOE OCBOCHHE
TEPPUTOPUM H3YyUYE€HHWE U TPOTHO3 TiepepabOoTKM OeperoB W  pa3BUTHUSA
COITYTCTBYIOIIIMX TPOIIECCOB CIIEAYET BBIMOJIHATH MO MEPUMETPY BCEil OeperoBoit
30HBL.

[Tpn u3BICKaHUAX C TENIBI0 BBIOOpA ydacTKa JJisi pa3MenieHUs] KOHKPETHOTO
00BeKTa WM OOBEKTOB (MPOMBINIJICHHOTO KOMIUICKCA, HACEJIEHHOTO ITyHKTAa,
KEJIE3HOW WM aBTOMOOWJIBHOM JIOPOTM U [Ip.) HHKEHEPHO-T€OJIOTUYECKYIO
ChEMKY CIIEIyeT BBIMOJHITh Ha IUIOLIAJKE IUIAHUPYEMOIO0 CTPOUTEILCTBA H
MpUJIeraronero mnodepexbss B TMpeaenax 30Hbl BO3MOXHBIX jAedopmanuii B
rpanunax 2 - 10 kM B1ob 6epera B 00€ CTOPOHBI OT U3y4aeMOM IIJIOIIAIKH.

B mpormecce HMHXEHEPHO-TCOJIOTMYECKOM ChEMKU JIOJDKHBI  PEIIaThCs
CJIeIyIOIIUE 3a/1a4M:

OIICHKa MAaciITaboB, WHTEHCHBHOCTH U CTEMEHW OIACHOCTH NepepadOTKu
OeperoB M COMYTCTBYIOIIMX TPOIECCOB JJisi CYIIECTBYIOIIUX OOBEKTOB H
IJIAHUPYEMOTO CTPOUTENBCTBA;

COCTABJICHHE TMPOTHO3a Pa3BUTHS TPOILIECCOB TMepepaboTKu OeperoB Ha
MPETyCMOTPEHHBIN CPOK;

obOecrieueHWe JaHHBIMUA I PEIICHUS BOMpoca O HEOOXOIUMOCTH
MIPUMEHEHUS OEPErO3alIUTHRIX COOPYKEHUN U MEPOTIPUSITUH;

MOJIy4YEHUE MaTepuajioB, HEOOXOAUMBIX HJii TEXHHUKO-2KOHOMHUYECKOTO
COTOCTaBJICHUS BO3MOXHBIX MPOEKTHBIX PEIICHUH.

6.3.5. Ilpu wmapmpyTHbIX HaAOJIOJAEHUAX Ha CYIIECTBYIOIIMX BOJOEMax
cieayer oOcienoBarh Oepera C BBISIBICHHEM MECT aKTUBHOTO pPa3MbIBa,
pa3pylieHuss M YCTaHOBIEHHEM HX MnpuyuH. Creayer Takke OCYIIECTBISATh
oOcJieloBaHNE CYIIECTBYIOIUX O€pero3aluTHbIX COOPYKEHUH C OIIEHKOH HX
() PEKTUBHOCTH U TEXHUYECKOTO COCTOSIHUSI B COOTBETCTBHUU C I1. 6.2.9.

B mpomecce o6cinenoBaHusi BBIABISIIOTCS YYacTKH, TJI€ COOPYKEHUS
MOJBEPTIINCH HAWOOJBIIUM  PA3pPyIICHUSIM WM TOBPEXKICHUSM, a TaKKe
YCTaHABJIMBAIOTCS UX TPUUUHBI.

6.3.6. Ilpu o6ocHOBaHMM B IIpPOrpaMMe M3BICKAHUM BBIMOIHIIOTCS MPOXOKa
TOPHBIX BBIPAOOTOK U Fe0(PU3NYECKHUE HUCCIEOBAHUSA B COOTBETCTBUU € MII. 6.2.5
6.2.6. I'eopusnueckue npodunn, tTouku BI3, myppsl M CKBaXKUHBI CIEIYET
pa3meniaTh Ha HEOOJIBIIIOM YHUCJIE CTBOPOB, PACIIONIOKEHHBIX NMEPIEHIUKYIISIPHO K
OeperoBoi JIMHUW BOAOXPaHUJIHUIIA B HamOOJiee CIOXKHBIX ydacTKax OeperoBoii
30HbI. UYuciao u rayOouHa BBIPAOOTOK OMPENENSIOTCS pelibedoM, CI0NKHOCThIO U
M3MEHUYMBOCTHIO HHKEHEPHO-T€0JIOTMUYECKUX YCIOBHIA.



6.3.7. [Iporuo3 nepepaboTKu OEperoB Ha CTATUU Pa3pabOTKH MPEANPOCKTHOM
JOKYMEHTAIMH JI0JKEH 0a3UpOBaThCS HA CYLIECTBYIOIIEM OIBITE C MIPUBJICUCHUEM
00BEKTOB-aHAJIOTOB M MCIOJIb30BAHUN MaTePUaIOB U3bICKAHUN MPOIILIBIX JIET.

[Ipu nporHo3e nepepabOTKU OEPEroB UCMOIL3YIOTCS JaHHBIE HAOIIOICHUM 3a
OeperoBbIMM IpoOLIECCAMH Ha 00CIIETyeMOM BOAOXPAHHWIIMILE, ONPOCAa MECTHOIO
HaceneHus, pe3yibrathl gemmupupoanuss AC u KC, BBINIONIHEHHBIX paHee, U
MOBTOPHBIX 3aJIETOB, AHAJIM3UPYIOTCS PE3YNbTATHl UMEIOLIUXCS TONOrpaduyecKux
CbEMOK O00CIEAYyeMOro BOJOXPAHWIMINA U MPOU3BOAUTCS UX COIMOCTaBICHHUE C
CYIIECTBYIOIIEH OeperoBoi JIMHUEH.

6.3.8. Ilpyu HHXEHEPHO-TEOJIOTMUYECKUX M3bICKAHMSIX JJIs  pa3pabOTKu
NPEANPOCKTHON TOKYMEHTAIIMU B HEOOXOJIMMBIX CIydasx MPU COOTBETCTBYIOIIEM
00OCHOBaHMU B TMporpaMMe paboOT ClelyeT OpraHu30BbIBaTh CTAallMOHAPHBIE
HaOIIOICHUS 32 TIepepadOTKOI Oepera v COMmyTCTBYIOIINX MPOIIECCOB.

6.3.9. B TexHuueckom oryeTe (3aKJIIOYEHUHU) CIeAyeT NPUBOAUTH JaHHBIE,
YCTaHOBJICHHBIE B COOTBETCTBUU C TPeOOBaHUSAMH II. 6.3.1.

6.4. UH>XE€HEpHO-re0I0THYECKUE U3bICKAHUS
JUTSL pa3paboTKHU MPOEKTa

6.4.1. VHxeHepHO-reoIorMueckiue M3bICKaHUs JUIsl pa3paboTKU NpoeKTa B
palioHax pa3BUTHS MPOIECCOB MepepabOTKU OEperoB cieayeT MPOBOJIUTH C LEIbIO
YTOYHEHUS JIaHHBIX O TEOJIOTMYECKOM CTpoeHuu OeperoB, ¢dopmax u
WHTECHCUBHOCTH TPOSIBJICHUS] T€OJOTHYECKUX MPOIIECCOB, (PHU3NKO-MEXaHMUYECKUX
CBOMCTBax TPYHTOB B Mpejenax OeperoBoil 30HbI (Ha Cylle M B IOJBOJHBIX
qacTsax) BojoeMa. BusyanbHbie HaOMIONEHUS JOMOMHSIOTCA MPOXOJKOUW TOPHBIX
BBIPAOOTOK (pacuucTku, Mypdbl, CKBaKUHBI) B COOTBETCTBUH C 1I. 6.2.5.

[Tpy MHKEHEPHO-TEOJOTUICCKUX H3BICKAHUSIX HEOOXOIUMO IOTOTHUTEIIHHO
yCTaHABIINBATH:

pPETMOHANILHO-TEOJIOTUYECKHE W 30HAIbHO-KIMMAaTHYecKue (HakTopbl |
YCIIOBUS Pa3BUTHS MPOIIECCOB MIEpepaboOTKU OEperoB UCCIeyeMOro PeruoHa;

OCHOBHBIE OeperoGopMupyrIIue Mpolecchl Ha BBIOPAHHBIX ILIOMIAJAKAX
(Tpaccax) mMpOEKTUPYEMOTO CTPOUTEIHCTBA U HA TPUJIETAIOIIEM TTOOEPEKBE;

KOJIMYECTBEHHYIO XapaKTePUCTUKY (HaKTOPOB NepepabOTKu Oeperos;

IIPOTHO3 TepepaboTKu OeperoB (B IPOCTPAHCTBE W BO BPEMEHHU) TPH
CYIIECTBYIOIIUX YCIOBUAX, @ TaKXe MPOTHO3HYIO OIIEHKY COCTOSIHUS OEperoB B
MPOLIECCE CTPOUTEIBCTBA U IKCILTyaTalluU MPOEKTUPYEMOTO 00BEKTa;

PEKOMEHIAIMY JIJII IPUHSTHUS MPOEKTHBIX PENICHUH 10 WHXKEHEPHOU 3aIlnTe
Oeperos;

2(h(HEKTUBHOCTh PEATM30BAHHBIX MEPONPHUATHI HWHXXEHEPHON 3alIuThl Ha
y4acTKe M3bICKaHUH M Ha y9acTKax-aHaJorax.

6.4.2. VH)XEHEepHO-Te0JIOTMYECKUE HW3bICKaHUS JUIsl pa3pabOTKH NpPOEKTa B
paiioHax pa3BUTHS TPOIECCOB TMEepepadoTKU OeperoB clieqyeT MPOBOAUTH C
JETATbHOCTRIO (B Maciitabax)  HMHXEHEPHO-T€OJOTHMYECKOM  ChEMKH B
COOTBETCTBHHM C Ta0:. 6.1.

CpeMKka J0JKHA OXBAaThIBATh IUIOLIAAKY CTPOUTEIHCTBA M MPHUMBIKAIOIIUE K



Hell TpuOpeXHbIE TEPPUTOPUH B 30HE BO3ACHCTBUS HAa HUX BOJHOTO OOBEKTa U
COOPY’KEHUI WHKEHEPHOW 3aIllUThI, B TpaHuiax | - 2 KM BIOJb OeperoB B o0e
CTOPOHBI OT IUIOIIAJIKK MPOEKTUPYEMOTO CTPOUTENIBCTBA.

CoctaB u 00beMbl pabOT YCTAaHABIMBAIOTCA B MPOrpaMMe HU3bICKAHUWA B
3aBUCUMOCTH OT BHJA CTPOMTEIbCTBA W HaMEYaeMbIX Oepero3amuTHBIX
MeponpuaTuii (HaOepekHasi ¢ BOJIHOOTOOMHON CTEHKOH, KaMeHHas HaOpocka,
OTKOCHOE COOpY>KEHHE, IECOMEIUOpAIIUs U JIp.).

6.4.3. B cooTBeTCTBMM C 3aJlaHMEM B HEOOXOJUMBIX CIydasx CIeIyeT
BBITIOJIHUTh ~ JIeTAbHOE  OOCJEOBaHHWE CYHIECTBYIONIMX  Oepero3amuTHbIX
coopyxeHui. B 3amauy o0cineoBaHNi BXOIAT:

BBISIBJICHUE Pa3MEpPOB U XapakTepa o0mux (HepaBHOMEPHBIE OCAJIKH, KPEHBI,
MEPEKOCHI, TMEPEMEIICHUs B IUIaHE) U MECTHBIX (TPEIIUHBI U APyTHUE JEPEKTHI)
nedhopMarfii COOpyKEeHUM;

YCTAaHOBJICHHE TPHWYMH Jaedopmaiiuii, KOTOpble MOTYT OBITh CBSI3aHBI CO
CBOMCTBaMU I'PYHTOB WJIM C MPOSIBICHUEM Pa3IMYHBIX I'€0JOTHUYECKUX MPOLIECCOB
(omomn3HeBble cMmeleHus], cyPpdo3usi, YIIIOTHEHUE WK Pa3KIKEHUE MECKOB WIH
TUKCOTPOIHOE  Pa3yNpOYHEHWE TIJIMHUCTBIX TPYHTOB MPU JTUHAMUYECKHUX
BO3JICUCTBUSIX U JIp.);

COCTaBJICHHE PEKOMEHJALMM AJis pa3padOTKU MEPONPUATUNA MO YCTPAHEHUIO
OpUYKH HaOmoaaommxces aedopmalii, €Cam OHM MOTYT IMOMelaTh HOpMaabHOU
paboTe CoopyKEeHHUS.

OO6cnenoBaHue TPYHTOB  OCHOBAaHMM  Je(OPMHPOBAHHBIX  HA3EMHBIX
COOPY’>KEHUI OCYHIECTBIISIETCSI IMyTEM TMPOXOAKUA MIypPOB WIM HErIIyOOKUX
CKB&)KHH, U3 KOTOPBIX OTOMUpAroTCs 00pasipl AJis J1a0OpaTOPHBIX MCCIETOBAaHUM.
Ecnmu npuumnoit nedopmaiiui OETOHHBIX M METAUIMYECKUX KOHCTPYKITUI
SABJISIETCS HEJOCTAaTOYHAs] UX 3allUTa OT KOPPO3MOHHOTO BO3JEHUCTBUSI TPYHTOB,
arpeCCUBHBIX TPYHTOBBIX BOJ M ONYXXJIAOIIMX TOKOB, OCYIIECTBISIOTCS
JOTIOJHUTENIbHBIE HCCIIEJOBAaHUSI KOPPO3UKWHBIX CBOMCTB T'PYHTOB M MOJ3EMHBIX
BOJl Y BBITIOJIHSIOTCA HEOOXOAUMBIE 3IIEKTPOMETPUUECKUE U3MEPEHHUS.

Oco0oe BHMMaHHUE TTpU 00CIEAOBAHUM CIEAYET YACIATh MECTaM COMPSIKEHUS
Oepero3aliMTHBIX ~ COOPYXXEHHMHM C  HE3aKpeIUIeHHOW  4YacThlo  Oepera,
MOJIBEPKEHHOTO PA3PyLICHUSIM.

6.4.4. IlporHo3 mnepepabOTKu OEperoB  MOJUICKUT YTOYHEHUIO C
UCIIOJIb30BAaHUEM PE3YyJIbTaTOB HAOJIOJACHUM, BBIIIOJIHEHHBIX Ha TMPEIbIIyIIeM
sTane wu3bickaHui. Ecnum B mepuos wu3bICKaHUN ObUIM BBITIOJIHEHBI a3pO- WIIH
KOCMHYECKHE ChEMKH, peKoMeH1yeTcs noiyuuTh HoBble AC u KC 1 ocyniecTBUTH
KOHTPOJIbHOE AemU(PpUpPOBAHUE C IETBI0 KOPPEKTUPOBKH M YTOYHEHHS DaHEe
COCTaBJICHHBIX MHKEHEPHO-T€0JI0TUYECKUX MAaTEPUAIIOB.

6.5. UHXEeHEpHO-T€0IOTUYECKUE U3BICKAHUS
JUIs1 pa3paboTKu paboueil IOKyMEeHTaluu

6.5.1. Ilpu um3bickaHusX Ui pa3pabOTKU paboyedl JTOKyMEHTalUU CIeIyeT
YTOUHATh W OTPAXKaTb B TEXHUYECKOM OTYETE IIOJYYEHHBIE paHee JaHHBIE,
BKJIFOUAs] KOJIMYECTBEHHYIO OLIEHKY IapaMETPOB Ipolecca nepepadboTKu Oeperos,



HEOOXOJUMBIX JUIsl TPHUHATUA OKOHYATENbHBIX IMPOEKTHBIX pPEIIeHUH 10
VH)XEHEPHOU 3alIMTE U pacyeTaM OCHOBAaHHMN COOPYKECHUMU.

6.5.2. CoctaB U coOJAEpKaHHE TEXHUYECKOrOo OTYeTa (3aKIIYEHUs) O
pe3ynbTaTax MHXEHEPHO-T€OJOTHYECKUX M3BICKAHUAX U1 pa3paboTKu paboueit
JOKYMEHTAIMH JO0JHKHBI COOTBETCTBOBATh TpeOoBaHusaM mi. 6.24 - 6.26 CHull 11-
02-96 u Hactosimero CBoaa mpaBwia. I[lpu 3ToM mojexar aeTalu3alvu U
YTOYHEHUIO CIIEYIOIINE BOMPOCHI:

OLICHKAa TOYHOCTH IPOTHO3a BEJMYMHBI TIepepaboTku OeperoB (M) 3a
ONpPEIEIICHHBIN POMEXKYTOK BPEMEHH;

OIICHKa TOYHOCTH MPOrHo3a (OpMUPOBAHUS OEPETOBOI OTMENH;

HEOOXOAMMOCTh ~ PEMOHTa  WJIM  BOCCTAHOBJIEHUS  CYIIECTBYIOLIUX
Oepero3aluTHBIX COOPY>KEHU;

yTOUHEHHE (UBUKO-MEXaHUYECKUX CBOMCTB TIPYHTOB, KOTOpbIe OyayT
ABJIATHCSI OCHOBAHHEM BHOBB IIPOEKTHPYEMBIX COOPYKEHHI;

OLICHKA OINAaCHOCTH AKTHBU3alUM JPYTUX ONACHBIX IPOIECCOB (OIMON3HEH,
oChbIIe, 00BasIoB, cy(ddo3un, MPOCcaoK) P 3aMOJTHEHUHN BOJOXPAHUIHUINA U T.1.

6.6. UHXE€HEpHO-Te0I0THYECKUE U3bICKAHUS
B IIEPUO]I CTPOUTEIILCTBA
Y DKCIUTyaTalluy 3JJaHUM U COOPYKEHUH

6.6.1. B mepuon cTpouTenbCcTBa BOJOXPAHWIMI HA BBIOPAHHBIX OIOPHBIX
y4acTKax pPEeKOMEHIYyEeTCsl OPraHW30BbIBaTh HAOIIOACHUS 3a MTOBEJACHUEM CKIJIOHOB
70 HAIOJHEHHUs BOJOXPAHWIMINA W OCYHIECTBISATh MOJTOTOBKY K IPOBEACHUIO
HAOMIOJIEHUI Tociie  HamoJiHeHus Bojoxpanwnuma. [lpu 3ToM  ciemyer
YCTaHABIIMBATh PENEPhI U MbE30METPHI I HAOIIOACHUS 32 MOABIKKAMH CKJIOHOB
U KOJICOAHUSAMHU YPOBHSI MOA3EMHBIX BOJ, TOJArOTaBIMBATh YYaCTKU U CTBOPBI IS
HaOMIOAEHUS 3a BO3MOXHOM B  Oyaymem mnepepaboTkoi  OeperoB U
THJIPOJIOTHYECKUM PEKUMOM BOAOXPAaHWIHIIA (BOJTHEHUEM, CKOPOCTAMHU TEUCHUS,
MIEPEHOCOM HAHOCOB U JIp.).

6.6.2. B mepuon skKcCIulyaTalud BOJOXPAaHWJIMILA Ha OMOPHBIX YyYacTKax
PEKOMEHIyeTCsl TPOW3BOJUTH CTAIl[MOHAPHBIC HAONIOJCHUA 3a MepepadOTKON
Oeperos ¢ 1eNbo:

CBOEBPEMEHHOI'0 MPEAYNPEkKIACHUS] 3aUHTEPECOBAHHBIX OpraHU3aluid o
BO3MOKHOCTH pa3pylLIEHUs paclOIOKEHHBIX Ha Oeperax 0ObeKTOB;

YTOYHEHHSI COCTABJICHHBIX paHee MPOTHO30B HA OCHOBE U3YUYEHUS] MEXaHU3Ma
nepepaboTKi OeperoB B pa3IUYHBIX TEOJIOTMYECKUX U THUIPOJIOTHMUECKUX
YCIIOBUSIX;

KOHTPOJIA 3(PPEKTUBHOCTH OCPEroyKpPENUTENbHBIX COOPYKEHUH M U3y4eHUs
UX BO3JICHCTBUS HA MH)KEHEPHO-TEOJIOTUIECKUE YCIOBHS YIaCTKA.

B cocraBe cranmoHapHbIX HaAOIIOAECHHWI MpPU OOOCHOBAHMM B IpOrpamme
W3BICKAaHUHN U MO0 TEXHUYECKOMY 3aJaHUI0 3aKa3unka PEKOMEHIYeTCsl MPOBOIUTH
yepe3 Kaxpie 3 - 4 roga a’podoTOChEMKY OEperoBoi MOJIOCH B HEOOXOAUMOM
Macirade, a TaKkKe OCYIIECTBIATH €XETOJHBI OCMOTp BOJOXpaHWIHIIA IS
HaOJII0ICHUS 32 COCTOSIHUEM €r0 OEperos.



7. UHDKEHEPHO-TEOJIOTUYECKUE U3BICKAHNU S
B PAMMOHAX PA3BUTUS CEJIEN

7.1. OO0111E MOJIOKEHUSI

7.1.1. Tlom cemamu cieayeT TOHMMAaTh BHE3AIIHO  BO3HUKAIOIINE
KPaTKOBPEMEHHBIEC Pa3pyLIUTEIbHbIE TOPHBIE I'PSI3EKAMEHHBIE MOTOKHU (CKOPOCTh
teueHust 10 10 m/c), HacwllleHHBIE 00JOMOYHBIM MartepuaioM (1o 50 - 70%
oOmrero oobema), 00pa3yroluecs: B pyciiax TOPHBIX PEK U BPEMEHHBIX BOJOTOKOB
BO BpeMsl JUTUTEIbHBIX JOXKEH U JIMBHEH, MPU UHTCHCUBHOM TasTHUU CHETa U JIbJa,
a TaKXe MpU NPOPHIBE IUIOTHH, €CTECTBEHHBIX W MCKYCCTBEHHBIX 3alpyj B
JIOJIMHAX, TJ€ UMEIOTCS 3arachl PHIXJIOr0 00JIOMOYHOTO MaTepuaa.

7.1.2. Jlns BO3HUKHOBEHHUS CeJie HEOOXOIMMO COYETAHHE CIIECIYIONNX
YCIIOBUU:

TOPHBIA WM  XOJMHUCTBI penbed ¢ KPYThIMH, MPEUMYIIECTBEHHO
OOHAXXEHHBIMU CKJIOHAMHM U 3HauuTelbHbIMU (He MeHee (,1) ykioHamu pycen
MOCTOSTHHBIX U TAJIbBETOB BPEMEHHBIX BOJIOTOKOB;

HaJW4Yue 3HAYUTENIPHBIX HAKOIUICHUH PBIXJIOr0 WIM CJIa00CBSI3aHHOTO
00JIOMOYHOTO U TMECYAHO-TJIMHUCTOTO MaTepuasa Ha CKJIOHAax JIOJIMH U B pyciax
BOJIOTOKOB;

WHTEHCUBHBIA  CTOK, OOYCIIOBJICHHBIM  BBINMAJICHUEM  3HAYUTEIHbHOTO
KOJIMYECTBA OCAJKOB, B TOM YHCJIE JIMBHEBOTO XapakTepa, pexke - OypHOro
CHErOTasiHUSA, WM MPOPHIBOM €CTECTBEHHBIX U UCKYCCTBEHHBIX 3aMpY/I.

7.1.3. Ilpu wu3bICKaHUSIX B pallOHAX pa3BUTUS CEJEH ClIeyeT BBIACIATH
CJIEIYIOIINE YETHIPE TUIIA 0YArOB UX 3aPOKJICHHUS:

OoyYard, CBSI3aHHBIE CO CKOIUIGHHEM PBIXJIOTO MaTepuaia (OIMOJI3HEBOTO,
00BaJIbHO-OCHITTHOTO, JETIOBHAIBHOTO T€HE3KMCa) B HUKHUX YaCTSIX CKJIOHOB, B
pycie W Ha jaHe JohuHbl. Ilpm sTOoM QopmupoBaHue cenell CBSI3aHO C
WHTEHCUBHBIMU OCAJIKaMU UJIU CHETOTAsTHUEM;

oYard, CBSI3aHHBIE C MPOPBHIBOM TMOANPYJ (3aBajioB) Ha TOPHBIX peKax
(0Opa3oBaHHBIX OTJIOKEHUSIMH APEBHUX 00BAJIOB, OMOJI3HEH, CENIEBBIX TOTOKOB), a
TaK)Ke€ C MPOPBIBOM THAPOTEXHUUYECKHX coopykeHuil. [Ipu 3ToM dopmupoBanue
KaTacTpOPUUECKUX SBJICHUN MOXXET HE 3aBUCETh OT aTMOC(EPHBIX OCAJIKOB H
OBITH CBSI3aHO C Pa3MBIBOM MEPEMBIYKH HAKOMHUBIIECICS BOIOMW, MEPEIUBOM 4Yepes
3anpymay, NOMSATHOU dpo3ueit wiu cyddosueii;

OYaru, CBsI3aHHbIE C HHTEHCUBHBIM TasTHUEM COBPEMEHHBIX JIETTHUKOB U CHETa,
MPOPHIBOM JICTHUKOBBIX 03€p M Pa3MbIBOM MOPEHHBIX, (DIFOBHOTISAIIMATBHBIX,
AIIOBUATBHO-/ICIIOBUANIBHBIX U APYTUX TUIOB OTJIOAKEHUN (IJISIIIUATIbHbIE CEJN);

OYaru, CBSI3aHHBIE C BYJIKAHWUYECKOU JIESITEIbHOCTHIO U 3€MJIETPSICEHUSIMU.

7.1.4. CeneBbIM cleAyeT CuUMTaTh BOAOCOOPHBIN OacceliH, B Ipeaesax
KOTOPOTO paHee HaOJI0JaJoCh MPOXOKICHUE CEJIEBBIX MOTOKOB M COXPaHAIOTCS
ycnoBus (1. 7.1.2), Heodxoaumble Uit X (GOPMUPOBAHUS B TaJIbHENUIIEM.

[Tpu ucciienoBaHum ceneBbIX OACCETHOB HEOOXOIUMO BBIIETSTH:

30Hy (QopMmupoBaHus (NMUTaHUS) celed - BEPXHIOK YacTh OacceliHa, B



npeenax KOTOpoil MPOMCXOAUT HAKOIUIEHUE PHIXJIOr0 0OJOMOYHOIO U IMeCYaHO-
TJIMHUCTOTO MaTepuasna u GopMupoBaHHE Celell;

TPaH3UTHYIO 30HY - CPEIHIOI0 4YacTh OacceiiHa, r/ie MPOMCXOAUT JIBUKEHHE
CEJIEBOr0 MOTOKA U €ro MOMOJHEHUE TBEPABIM MAaTEPUATIOM;

30Hy HakoIUIeHUs! (pa3rpy3Ku) - HUXKHIOO 4YacTh OacceiiHa, B KOTOpPOM
MPOUCXOJNUT 3aTyXaHUE CEJEBBIX MOTOKOB M OTJOXKEHHE TPAHCIOPTUPYEMOTO
Marepuaia B BUJE€ KOHYCOB BBIHOCA.

7.1.5. Tlo cTpyKType U peKuMy CeJieBble MOTOKU CIEIYeT MOApa3/IesiTh Ha
CBSI3HBIC, WJIU CTPYKTYpPHbBIC, U HECBSA3HBIC, WU TYpOYJICHTHBIE.

K CBA3HBIM OTHOCATCS CEJEBBIE IOTOKH, KOTOPBIE 3apOXKAAKOTCA IIPH
NEPBOHAYATILHOM OIOJI3HEBOM  XapakTepe CHABWKEHHS TBepnod ¢asbl  0e3
HapyIIEeHUs WK CO CIaObIM HApYyIICHHEM CTPYKTYPbl U B TPOLIECCE JIBHKCHUS
KOTOPBIX IPOUCXOAUT TIPaBUTALUOHHOE II€PEMELIEHUE BCEH CEJIEBOM MacCCHhl,
oOnamaroreit 00bIION Pa3pyIIUTETHLHON CUITOM.

K HECBSI3HBIM OTHOCATCS NMOTOKH, KOTOPBIE 3apOKIAIOTCS MPU IPO3UOHHOM
MEPEMEIICHUH PBIXJIOTO 00JIOMOYHOIO Marepuajia BOAOW BO B3BELICHHOM WJIU
BJIEKOMOM COCTOSIHUM W JIBUXKYTCS, TOJAYMHASACH OOLIMM 3aKOHAM TMIAPOJUHAMUKH
(KaK mpaBuiI0, B TYpOYJIEHTHOM PEXKUME).

7.1.6. lng 000CHOBaHUS MPOEKTUPOBAHUS 3[JaHUU U COOPYKEHUMU, a TaKkKe
3alIMTHBIX MEPOIPUATUN N0 OOpHOE C CelsIMH MPHU U3BICKAHUSX B CEJIEOINACHBIX
palioHax He0OXOAMMO IMOTYUYEHHUE CIETYIOUUX OCHOBHBIX XapaKTEPUCTHK CEIEBBIX
NOTOKOB:

CKOPOCTb JBUKEHHS;

IUIOTHOCTB;

pacxoj Wid yJapHasi Cuja MOTOKa;

00beMHasi KOHIIEHTpaIs TBEPION COCTABIIAIONIEH B CEJIEBOM Macce;

XapaKkTep JBUKEHHUS;

TUJPABIMYECKUM PagnyC MOTOKA;

BpeMs JoOeraHus A0 3a/IaHHOTO CTBOPA.

[lepeuncnenHble OKa3aTeau MOTYT ObITh MOJIyYEHBI MIPU COOpPE MaTEpPHUATIOB
M3bICKAHUM TPONUIBIX JIET W JAHHBIX HAOJMIOJIEHUN HA PEKUMHBIX IMOCTaxX WIIU
NyTEM PacyeToOB B COOTBETCTBUU C HOPMATUBHBIMU JIOKyMeHTaMu Pocruapomera
IO OTIPEJIETICHUIO PACUETHBIX XapaKTEPUCTHUK CEJIEBBIX TOTOKOB.

K onpenensieMbiM (U3HKO-MEXaHUYECKUM XapaKTEPUCTUKaM TPYHTOB B
CEJIEBBIX OYarax M CEJIEBbIX OTIO0KEHUSAX OTHOCSTCS:

I'PaHyJIOMETPUYECKUI COCTAB;

IJIOTHOCTH TBEPJOM COCTABJISIOLIECH;

HOPUCTOCTH;

00BEeMHas BIIQYKHOCTB;

pa3MbIBa€MOCTh, PA3MOKaEMOCTh U UICTUPAEMOCTh 00JIOMOYHOTO MaTEpHUaIa;

yIoJ BHYTPEHHETO TPEHUS B BOJOHACHIILIEHHOM COCTOSIHUY;

coziepKaHUe KPYMHOOOJIOMOYHOTO MaTepHuajia B €AUHHUIE 00bemMa U JIpyrue
XapaKTePUCTUKHU, HEOOXOIUMBIE JJI MPOEKTUPOBAHUS U pacyeTa MPOTUBOCENIEBBIX
3aIUTHBIX COOPY KEHUIA.

7.177. B 3aBUCMMOCTM OT BHAA NPOEKTUPYEMBIX IPOTHBOCEIEBBIX



COOPY)KEHHA M  MEPONpUATUN  (Cene3alep)KUBAIOLIUX,  CEJICPOIYCKHBIX,
CEJICHAINPABJISIOIIHNX, CTaOMIU3UPYIOLIUX, CEJIeNIPEJOTBPALLAOLINX,
opraHu3aluoHHO-TexHu4Yecknx) cormacHo CHull 2.01.15-90, CHull 3.07.01-85,
CH 518-79 Habop HEOOXOANMMBIX JOMOTHUTENBHBIX OKA3aTENe U XapaKTePUCTUK
CIIEAYET ONPEAENATh B COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM 3aKa34MKa.

7.1.8. IHKEHEPHO-T€ONIOTUYECKUE U3BICKaHUS B PAalOHAX PAa3BUTHS CEJEH Ha
BCEX OJTamax HeoO0XOJuMO TPOBOAUTH B  KOMIUIEKCE C  HMH)KEHEPHO-
TUIPOMETEOPOJIOTMUECKUMU U3BICKAHUSIMA B COOTBETCTBUM C HOPMATHUBHBIMHU U
MHCTPYKTHUBHO-METOJUYECKUMHU TOKyMEHTaMu PocruapomMera U no coriiacoBaHuo
C TEpPpUTOpPUATBHOM CIIy>)kOOM MOHMTOPHHIa 3K30T€HHBIX TI'€0JIOTUYECKUX
npoueccoB MIIP Poccuu, Benyiieii MOHUTOPHHT CEJIEN B TAHHOM PaniOHE.

7.2. CocTaB MHKEHEPHO-T€OJOrHYECKUX U3bICKAHUM.
JlonoJTHUTEIbHBIE TEXHHYECCKHE TPEOOBAHHUS

7.2.1. Hacrosimuii pa3zien yCTaHaBIMBAET JONOJHUTEIBHBIE TEXHUYECKHE
TpeOOBaHMSI K BBINOJIHEHUIO OTAEJIBbHBIX BUJIOB PAabOT M  KOMIUIEKCHBIX
HCCIICIOBAHNM, BXOJSIIMX B COCTAaB WH)XEHEPHO-T€OJIOTUYECKUX HW3BICKAaHUU
cormacHo CII 11-105-97 (wacte I), mpu npoBeaeHUM U3BICKAHMM B paiioHax
Pa3BUTHS CEIIEH.

7.2.2. COop, aHanu3 U 0000IIeHNEe MaTepUaIoB U3bICKAHUN U HUCCIIEAOBAHUM
NPOLUIBIX JIET JOJKHBI OBbITh HANpPABJICHbl HA YCTAHOBIIEHHWE 3aKOHOMEPHOCTEU
pPa3BUTHSL CEJIEBBIX IIOTOKOB B pPaWOHE W3BICKAHMW W Ha IpUJIETarolIen
TEPPUTOPUHU, B TOM UHUCIE H3YYEHHE TIE€OJOTMUECKUX, TeOMOP(OIOTUUECKHUX,
WH)XCHEPHO-T€OJIOTUYECKMX U THUAPOMETEOPOJIOTHMYECKUX  (DaKTOpOB  HX
oOpa3oBaHUs, TPAaH3UTA U HAKOTUJICHUSI.

JloyxHBI OBITH COOpaHbl U TPOAHATIU3UPOBAHBI:

JAHHBIE O IPUYPOUYECHHOCTH OYAroB HAOIIOAABIIMXCS PaHEE CEJIEBBIX MOTOKOB
K  ONpPENEICHHBIM  THUICOMETPUYECKHM  YpPOBHSM,  TEOJIOTUYECKHUM U
reoMop(OJIOTMYECKUM YCIOBUSIM;

pAABl TOBTOPSEMOCTH TMPOSIBIICHUS CElIei, a TakKe CBeldeHus o (akropax,
IPEALIECTBYIOIINX aKTUBU3ALMU CEJIEBBIX ITPOLIECCOB;

CBEJICHUSI O paclpelesieHUd U HWHTEHCUBHOCTU aTMOC(HEPHBIX OCaJKOB B
OacceiiHe, pexuMe MOCTOSHHBIX U BPEMEHHBIX BOJIOTOKOB;

JAHHBIE O 3aKOHOMEPHOCTSIX H3MEHEHHS] TEMIIEpaTypbl M BJIAXHOCTH IO
BBICOTHBIM IOSICaM M CE30HaM ro/ia, a TAKXKE Mepruoaax TastHUs JI€THUKOB;

JaHHBIE O MOUIHOCTU HAOJIOAABIINXCS CEJEBBIX IOTOKOB, CKOPOCTSIX
JABW)KCHUS, pacxojax, TpaHyJIOMETPUYECKOM COCTaBe, IUIOTHOCTH MU o0Bbemax
PBIXJIOr0 00JIOMOYHOIO U MECYAHO-TIIMHUCTOrO MaTepuaia B 04arax M Ha KOHycax
BBIHOCA;

CBEJICHUSI O pa3pylleHUsX U Jedopmanusx 3JaHUA U COOPYKEHHHA (B TOM
YHUCJIE COOPYXEHUM WHKEHEPHOM 3alllUThl), BHI3BAHHBIX BO3JCHCTBHEM CEJIEBBIX
ITIOTOKOB.

7.2.3. JlemudpupoBaHue a3poOKOCMUYECKUX MATEPUAJIOB U adPOBHU3yaJIbHbBIC
HAOJIIOICHUST JTOJDKHBI  HUCTIOJIb30BAaThCA JUISL BBISIBJICHUS CYIIECTBYIOIIUX H



BEPOSITHBIX OYAroB 3apOKJICHUS CEJIeH, yUaCTKOB Pa3BUTHS CKIIOHOBBIX ITPOLIECCOB
(00BaTLHO-OCKHITTHBIX, OIMOJIBHEBBIX U JpP.), ONMpPEAeNeHUs TUIOMAAe Bo10COOPOB,
CIEeXKEHUsI 3a JECAHUKAMU, 3alpy>KEHHbIMU O3€paMU U JIPYTMMHU HCTOUYHHKAMHU
MOCTYIUICHUSI B JIOJIMHBI BOJIBI M TBEPAOT0 MaTepuaia, COCTaBICHUS U YyTOUHECHHUS
KapT PacTUTEIBLHOCTHU C OINpPEJEICHUEM 3aJIECEHHOCTH BOJIOCOOPOB U BBIJICIICHUEM
O€37IeCHBIX YUaCTKOB, 30H BHIBETPUBAHUS U 3PO3UH.

[Ipu nemudpupoBaHUM PEKOMEHIYETCS HCIOJIb30BaTh PA3IUYHBIC THUIIBI
aYPOKOCMHUYECKUX MaTEpPUAJIOB CPEIHUX U KPYMHBIX MacHITaboB IO 3ajieTam
Pa3HBIX JIET U CE30HOB T'0JIa, XapaKTEPUIYIOIINX COCTOSIHUE CEJIEBBIX OACCEHHOB B
HACTOSIIIIEE BPEMS U B IPEAIIECTBY IO TIEPUO/I.

JemmdppoBoyHble TPU3HAKK JOJDKHBI BKJIIOYATh IIBETOBBIC, TOHOBBIE U
CTPYKTYpHBIE OCOOEHHOCTH H300paxeHusi (paguanbHO-CTPYHUAThI PUCYHOK
THIPOCETH, HAJUYHME DPO3HOHHBIX OOpO037, OPOBOK CPBIBA, IPO3MOHHO-TIABUHHBIX
BpPE30B, XapAKTEPHBIE TEKCTYPhI BA3KO-IJIACTUYHOTO TEUEHHUS TJIMHUCTOW MACCHI),
MO3BOJIAIONIME YCTAHOBUTH COCTaB M CTPYKTYpy IOTOKA, HAJIMYKME M XapaKTep
MMOYBEHHO-PACTUTEIBLHOIO TOKPOBA, B OTACJIBHBIX CIydasX - OTHOCHUTEIbHBIN
BO3PACT CEJIEBBIX OTJIOKEHUI U TOBTOPSIEMOCTH IpoIlecca.

HemudprupoBaHre MOXKET JIOMOIHATHCS a3POBU3YaTbHBIMU HAOIIOICHUSIMU.

[To pe3ynbTaTam cObopa MarepuasoB U ACHIMGPUPOBAHUS aIPOKOCMUUECKUX
CHUMKOB JIOJDKHA COCTaBJISITBCS —MpEABapUTENIbHAs CXeMaThyeckas KapTa
ceseonacHbIX 0acCeHOB ¢ KOHTYpaMU OYaroB 3apOKJACHUS celiel, 30H TPaH3UTa,
KOHYCOB BBIHOCA, HE3aJICCEHHBIX IIJIOIIAICH, CKOIUICHH 00JIOMOYHOTO MaTepuasia
U ONOJI3HEBBIX MacC, a TakKe C YKa3aHUEM pAacCIOJOKEHUS W THIIOB
CYLLECTBYIOLINX MIPOTUBOCEIIEBBIX COOPYKEHUH 51 BaKHEUIIINAX
HAPOTHOXO3SIICTBEHHBIX 00BEKTOB, HAXOSIINXCS B CEICOTACHOM 30HE.

Bce oTnemmdpupoBaHHbIE TPOSBIACHUS CEJICH JOKHBI OBITh OOCIEIOBAHbI
IIPU IPOBEJCHUN MAPLIPYTHBIX HAOIIOICHUIA.

7.2.4. MapuipyTHbie HaOII0ICHUS BBINIOJIHAOTCS B xone
PEKOTHOCIIUPOBOYHOTO OOCIEIOBAHUS WJIM HHXXEHEPHO-T€OJIOTHYECKON ChEMKHU
TEPPUTOPUM CEJIEBBIX 0ACCEMHOB, B X0J1€ KOTOPBIX CJIETyeT yCTaHABIIUBATh:

3aKOHOMEPHOCTH PACIpPOCTPAHCHUS PA3IMUHBIX T€HETUYECKUX TUIIOB OYaroB
3apOXKJICHUS CEJIeH 1Mo TeppuTOpHun Oacceiita;

0COOCHHOCTH MPOJO0JIBHOTO MPO(HIIS MOCTOSHHBIX U BPEMEHHBIX BOJOTOKOB,
OTIpENCIIAIONINE YCIOBHS TpaH3UTa Ccelled - Mecra O00pa3oBaHMS 3aTOPOB,
BPEMEHHOI'0 3aTyXaHUs U OKOHYATEJIbHOW pa3rpy3Ku CEJIEBbIX TOTOKOB;

OCHOBHBIC CTpaTUrpaO-TeHETUYECKUE U JUTOJIOTMUYECKHE THUIIBI TOPO/I,
MO/IBEP>KEHHBIX  BBIBETPUBAHHIO, DJPO3UH, OTOJI3HEOOPA30BAHUIO U JIPYTUM
CKJIOHOBBIM MpOIECCaM M MOCTAaBISIONIMX OCHOBHYIO MacCy TBEPAOro mMaTepuaia
B CEJIEBBIC MOTOKH; HATUYHE CIA0BIX TPOCIOEB U KOHTAKTOB;

YCJIOBUS 3aJIETaHUsI TIOPOJ;

CBSI3b CEJIEBBIX 0OYAroB CO CTPYKTYPHO-TEKTOHHMYECKUMH OCOOEHHOCTSMHU
peruoHa, BIMSIONIMMHU Ha KPYTU3HY PYyCEel U SHEPrUI0 MOTOKA (XapakTepoM H
CTEIEHbIO TUCIONUPOBAHHOCTH TTOPOJI, OPUEHTUPOBKOM CETU TPEIIUH U Pa3jIOMOB
10 OTHOIIEHUIO K MPOCTUPAHUIO XPEOTOB U PEUHBIX CUCTEM);

3aKOHOMEPHOCTU PACIpEICICHUs PACTUTEIBbHOCTH B 3aBUCUMOCTH  OT



BEPTUKAJILHON 30HAJIBHOCTH, SKCIO3UIMU U KPYTHU3HBI CKJIOHA. POJIb pa3nuyHbIX
BUJIOB PACTUTEJILHOCTH B 3aIMTE OT JEHYJIAMOHHBIX MPOLIECCOB M 3aKPEIJICHUU
CKJIOHOB.

[Ipy mnpoBeaeHUM MapUIPYTHBIX HAOMIOIEHUA HEOOXOIMMO BBINOIHATh
oOclel0BaHME  CYIIECTBYIOIIMX IPOTUBOCENEBBIX 3alIUTHBIX COOPYKEHH,
BKJIFOYAsl OLIEHKY MX COBPEMEHHOI'O COCTOSIHUSL M CPAaBHUTENBHOU 3(P(HEKTUBHOCTH
COOPYKECHUU U PA3IMYHBIX MEPOTIPUATHUHA.

CBeneHust 0 paHee MPOLIEANINX CEJIEBBIX IMMOTOKAX B MPOLECCE MAPUIPYTHOIO
oOcie1oBaHUs JTOJKHBI JONOJIHATBCA JAHHBIMH, IIOJIYYEHHBIMH OT MECTHBIX
KUTEJIEH, a TakKe MPOBEPIThCSI METOAAMU F€000TaHUYECKOW XPOHOJOTUU CeJleH.
OneHka XapakTEPUCTHK CEJIEBBIX MOTOKOB II0 OCTAaBJIECHHBIM MMHU ClI€[aM JIOJKHA
JOMOJIHATHCSA BU3YaJbHBIMU HAOMIOACHUAMHU M HA3€MHBIMU (DOTOTEOHONUTHBIMU
ChEMKAMH.

MopdomeTpruyeckue XapaKTEpUCTUKH CEJIEBOrO pycja Ha y4yacTKax
pacyeTHbIX CTBOPOB JOJDKHBI OBITH NPEACTABIECHBl B BHJE MPOAOJBHBIX U
MONEPEYHBIX MPOodUeH.

7.2.5. Teodpusznueckre UCCIENOBaHUS NPH U3BICKAHUSIX B CEJICOMACHBIX
palioHaxX BKJIIOYAIOT CEHCMO- M 3JIEKTPOPA3BEIKY B PA3IUYHBIX MOAUPHUKALHUIX,
npyu HEOOXOJMMOCTH - KapOTa)KHble, aKyCTHUYECKHE M JApPYyTHe HCCIEIOBaHUS.
Marnuro- 1 rpaBupa3BeiKa B MaplUIpyTHOM BAPUAHTE MOTYT HUCIOJb30BaThCA IS
OLIEHKH JINTOJIOTO-IIETPOrpa)nuecKOro COCTaBa U CTPOEHUS CKaJIbHOTO OCHOBAHMS
ceJieBOro bacceiiHa.

['eopusnueckue MeToAbl CJHENYyeT UCHOJIb30BaTh Ui  yCTAHOBJICHHUS
MOIIIHOCTH M COCTaBa CEJEBBIX HAKOIUIEHUH B KOHYCax BBIHOCA, ONPEICIICHHS B
oyarax M B 30HE TPaH3UTa 00bEMa PBHIXJIOrO Marepuaya, KOTOPbIH MOXKET ObITh
BOBJICYEH B CEJIEBOWM IMpolecC, IIyOMHBI 3ajleraHvus IOA3EMHOIO IOTOKa,
omnpeaencHUsT (PUIUKO-MEXaHUUECKHX ¢ (QUIBTPALMOHHBIX  XapaKTEPUCTHUK
CEJEBBIX HAKOIUIEHWM W IMOACTWIAIOIIMX ITOPOJ HA Y4YacTKax IPOEKTUPOBAHMS
IIPOTUBOCEJIEBBIX COOPYKEHUM.

Beibop kommiiekca Teo(PHU3MYECKUX METOAOB JIOJDKEH — ONpPEeIeNsIThCs
IEOJIOTUYECKMM CTPOCHHEM pailiOHa, COCTaBOM H  CTPYKTYpPOM  CEJIEBBIX
HAKOIUICHUM.

ITo pesynbratam reou3HUEcCKUX pabOT [OJKHBI OBITH COCTaBJICHBI
HOIIEPEUHbIE U MPOJOJIBHBIE T€0JIOr0-Te0(pU3NIECKUE pa3pe3bl CeIeBOro dacceiiHa
Ha Y4acCTKaX PaCUYETHBIX CTBOPOB.

7.2.6. Tlpoxonka ropHBIX BBIPAOOTOK MPHU M3BICKAHMUSX AJIS YCTAHOBJICHUS
BO3MOXKHOCTH M XapakTepa MpOSIBICHUS CEJIEBBIX IMPOLIECCOB U OOOCHOBaHUS
IIPOEKTUPOBAHMSI MPOTUBOCENIEBBIX 3AIIUTHBIX COOPYXEHUH M MEPONPHUATUI
BBITMIOJHSCTCS JJI OIpEAETICHUs] COCTaBa, COCTOSIHMSI, OOIIEH CTPYKTYphl U
MOIIIHOCTH CEJIEBBIX HAKOIUJIEHUH, INIyOMHBI 3aJI€raHusl U pacxojia MOoJApYCI0BOro
MOTOKa, (PU3MKO-MEXAHUYECKHX CBOWCTB TPYHTOB, KOTOpbIE OYIYyT CIIyXHUTb
OCHOBAHHMEM MPOEKTUPYEMBIX 3/IaHUA U COOPYXEHUH (B TOM YHUCIE 3AIUTHBIX
COOpYKEHUM).

BbypeHue CcKkBaXKMH Ha ydYacTKax pacyeTHbIX CTBOPOB (BBIOpaHHBIX IS
CTPOMUTENBCTBA CEJIE3aJACPKUBAIOLINX M CEJICHANPABISIOMIUX 3alpyl U Jamo,



CEJICTIPOITYCKHBIX JIOTKOB, KaHaJlOB M T.I.) CJEAYeT BBIMOJHATH HA MOJHYIO
MOIIHOCTh CEJIEBBIX HAKOIUICHWH C 3ariyOJIeHHeM B IMOJACTUJIAIONIME TOPOJbI He
MEHEE 4eM Ha 5 M.

B npouecce Oypenuss HeoOXxoaumMo (UKCUPOBATH COCTAB OTJIOXKCHUH,
MIPOLIEHTHOE CoJiepKaHue OOJIOMOYHOrO MaTepuala, a TaKkKe MPOU3BOJIUTH OTOOP
npo0 17 Ja0OpaTOPHBIX AHAIU30B (PUBMKO-MEXAHUYECKUX CBOWCTB TPYHTOB
CEJIEBBIX HAKOIUIEHUH U MOJCTHIIAIOIINX MOPOJ.

B ouarax ¢gopmupoBaHusi ceineil U B 30HE TpPaH3UTA CIEAYET OCYLIECTBISAThH
OpOXOJIKY MYyp}OB M pacUMCTOK JJisi YCTAHOBJIEHUS COCTaBa, COCTOSHUS H
MOIIIHOCTH PBIXJIOTO MaTepuaia, KOTOPHIM MOXET OBbITh BOBJIEUEH B CEJIEBOU
MOTOK.

7.2.7. lloneBble HCCIENOBAHUS TPYHTOB CJIEAYET BBIIOIHATH A
omnpeaeneHus]  (PU3UKO-MEXAaHUYECKMX  CBOMCTB  TPYHTOB B  YCIIOBHUSX
€CTECTBEHHOTO 3aJIeTaHUsl M  TOJyYEHUS HOPMATHBHBIX H  PACUETHBIX
XapaKTePUCTUK, HEOOXOAUMBIX Ui MPOCKTUPOBAHUS 3alUTHBIX COOPY>KEHUMN
cornacHo tpedoBanusm CHull 2.01.15-90, CHulI 3.07.01-85 u CH 518-79.

BbiObop METOJOB TMOJIEBBIX HCCJIEAOBAHMM TPYHTOB MPOU3BOJAUTCA B
3aBUCUMOCTH OT HX COCTaBa M COCTOSHMS, a TaKXe BHJa NPOEKTHUPYEMOro
COOPY’KEHHUS, YKa3aHHOTO B TEXHUYECKOM 3aJIaHUU 3aKa3uuKa.

7.2.8. CrauuoHapHble HaONIOJAEHUS 3a pPa3BUTHEM CEJIEBBIX IPOIIECCOB
BBITIOJIHSAIOTCS JUISI TIONYYEeHHs] THUIIPABIMYECKUX TapaMeTpoOB M HH)KEHEPHO-
rEOJIOTUYECKUX  XapaKTePUCTUK,  HEOOXOAMMBIX  JUII  MPOEKTUPOBAHUS
IPOTUBOCEJIEBBIX COOPYKEHUHW U MEPOINPHUSATUH, a TakkKe B IENIX BbIJAYH
orepaTUBHON MH(POPMAIUH JUIsl IPUHATHS CBOEBPEMEHHBIX Mep 0€30MacHOCTH Ha
CEJICOMACHBIX TEPPUTOPHIX (COOTBETCTBYIOLIUM CIYyX 0aM HaceleHHBIX MyHKTOB,
MIPOMBIIIUICHHBIX TPEINPUATHN, TPAHCTIOPTHBIX MAaruCTpaliel, WPPUTAITMOHHBIX
CUCTEM, PEKPEALIMOHHBIX U IPYTUX OOBEKTOB).

CrauvoHapHble  MHXEHEPHO-T€OJOTMYeCKUe HaOMIoAeHUusT HeoO0XO0IuMO
BBINIOJIHATh B KOMILJIEKCE C TUJIPOMETEOPOJOTHYECKUMHU, MO COIJIACOBAHUIO WIIH
IpU Y4YacTUU MECTHBIX cayk0 Pocrumpomera W TeppUTOpUATBHBIX CIYKO
MOHUTOPHUHTA IK30T€HHBIX Teojiornueckux mporeccoB (DI'TI).

CrauuoHapHble  HaOJMIOJEHUS  MOAPA3NEISAIOTCS HAa TPU  KaTEropuu
(peruoHanbHbBIE, CyOpETHOHATBHBIE U JIOKAIbHBIC).

Pernonanbuble W CcyOperMoHalibHble HAOJIOJEHUS  BBIMOJHSIOTCS  Ha
3HAUUTEIBHBIX MO IUIOIIAIA TEPPUTOPUSIX, XAPAKTEPUIYIOMIMXCS OJHOTUITHBIM
PEXKUMOM  ompeAensomux (QakTopoB (arMocepHble OCaaKd, TemIeparypa
BO3/lyXa, YPOBHH U pacxXxoAbl pEK, PEKHUM CHEroTasHUsA M T.I.), a TaKkKe
OJIHOTUITHBIMU re0JI0ro-reoMopoIornyecKuMu YCIIOBUSIMU (paiioHbI
NPEUMYIIECTBEHHOTO  pa3BUTHUA  TOPOJA  OMNpEAENeHHBIX  cTparturpado-
IFeHETUYECKMX KOMIUIEKCOB WiuM (QopMmauuid). B »3Tux ciydasx cruemyet
YCTaHaBIMBaTh caM (aKT MPOXOXKJIECHUS CEJIEBOTO MOTOKA, OYard 3apoKICHUS,
JUHAMUKY M pacxojpl MO cliefaM €ro MPOXOXKACHHs, a Takke 00beM BBIHOCA.
HaOmronenus: nomkHBI MPOBOAUTHECS 1 - 2 pa3a B TOJ, B KOHIIE CEJICONACHOTO
CE30Ha.

B KkayecTBe OCHOBHBIX IIOKa3aTele PETHOHAIBHOTO pEXUMa CEeJIEeBBIX



IPOLIECCOB CIIEAYeT MPUHUMATh YUCIO BOJOTOKOB, MO KOTOPHIM Ha JaHHOM
yY4acTKe TPOIUTH CEJI, YHMCIIO CEJIEBBIX MOTOKOB B TOAYy Ha JAaHHOM YdYacTKe, a
TakK€ OTHOCHUTEIbHYIO CEJIEBYI0 AaKTHUBHOCTHh (OTHOILIEHHE 4YHCIa BCeX
CEJICHOCHBIX BOJIOTOKOB K YHCIy CXOJa Celeld B TOAY), yYUTBIBas, 4YTO TIO
OTJIEJIbHBIM BOJIOTOKaM MOXET MPONTH HECKOJIBbKO ceneil B roay. O0oOueHHbIe
OLICHKM aKTHUBHOCTH CEJIEBOr0 IMpoliecca JOJKHBI JaBaThbCAd JIs BOJOTOKOB
OJIMHAKOBBIX TOPSAIKOB U OJMHAKOBBIX T€HETHYECKMX THUIIOB OdYaroB. M3yueHue
aKTUBHOCTH Celled TpU PErHMOHANBHBIX, CYOpEerHOHAJIbHBIX HAOIIOICHUSIX
IPOBOJUTCS MIPU TPOBEJIEHUU MOBTOPHBIX a’pO(OTOCHEMOK, a3pPOBU3YATBLHOM H
MapIIPpyTHOM 00CIIEIOBAHUU TEPPUTOPHUHU.

JlokanbHble HAOMIOACHUS BBIMOTHSIOTCS HA OTACIBHOM CEJIEBOM OdYare Wiu
Oacceline. Ha nccnegyeMoM yyacTke JOKHBI POU3BOAUTHCS HHCTPYMEHTAJIbHbIE
HAOMIOJIEHUsT 3a CMEUICHMSIMM CEJEBBIX Macc, TEMIEepaTypodl BO3IyXa,
KOJIMYECTBOM OCAJIKOB PAa3HOW HWHTEHCHUBHOCTH, WH(WIbTparued u riayOWHON
MIPOMAYMBAHMS, CKJIOHOBBIM U PYCJIOBBIM CTOKAMH, U3MEHEHHUSMH BIIAXKHOCTH U
CTETIEHH BOJIOHACHIIICHUS TOPOJI, TOPOBOTO U THAPOIMHAMUYECKOTO JIaBIICHUS,
CKOPOCTBIO BBIBETPHMBAHUSI KOPEHHBIX MOPOJ B OdYare, MOCTYIJICHHEM CO CKJIOHOB
00BaJIbHO-OCHITTHBIX, OTIOJI3HEBBIX, JIETHUKOBBIX HAKOTUIEHUH, & TAK)KEe CKOPOCTHIO
ux cmemeHus. HaOmioneHus JOKHBI BBIMONHATHCS, KaK MPaBHIIO, HE Ppexe
OJIHOTO pa3za B Mecsll, a B CEJICOMacHOM Ce30HE (B MEpPHOJ CEeJICTPOSIBICHUS) -
€XeTHEBHO.

Pesynbrarhl cTalMOHAapHBIX HAONIOJEHHM B KOMIUIEKCE C JIPYTUMU
UCCJICIOBAHUAMH  JOJDKHBI  CIY>)KMTh ~ OCHOBOM  JUIsl  TIPOEKTHUPOBAHMUS
MIPOTUBOCETIEBBIX COOPY)KCHHM, BBISBICHUS TMPEIBECTHUKOB BO3HUKHOBEHUS
CeJIEBOT0 TIOTOKA U MPOTHO3a BPEMEHU aKTUBU3AIMHM U MHTEHCUBHOCTH MpoIiecca.

7.2.9. JlaGoparopHble pabOTHl MPHU HU3BICKAHHSIX B CEJICOMACHBIX paiOHAX
JOJDKHBI OBITH HANpaBlIEHbl HA OMpPENEICHHE COCTaBa, COCTOSHUA U (PU3UKO-
MEXaHUYECKUX CBOMCTB MOpOJ, ((OPMHUPYIOMIMX CeJeBbIe MOTOKHU (COMPOTHUBICHHUE
Cpe3y, pa3MbIBA€MOCTb, Pa3MOKAaEMOCTb, BSI3KOCTb, IPaHYJIOMETPUUECKHUI COCTaB,
MEXaHWYEeCKass MPOYHOCTh KPYMHBIX OOJOMKOB Ha HCTHpaHUE, OOBEMHBIA U
yAENIbHBIA BEC, MOPUCTOCTb, BIIAXXHOCTb, MOKA3aTEIU IUJIACTUYHOCTH), a TaKkKe
Habopa MOMOJHUTENBHBIX TMOKa3aTelei, HEOOXOAMMBIX I MPOCKTHPOBAHHUS
IIPOTUBOCEJEBBIX COOPY>KEHUU U MEPONPUSITHI, B COOTBETCTBUM C TEXHUYECKUM
3aJlaHuEM 3aKa3uuKa.

[Io AOMOMHUTENBHOMY TEXHHUYECKOMY 3aJaHUI0 3aKa3yhMka MOTYT OBITh
BBITIOJIHEHBI JKCIIEPUMEHTAIbHBIE JIA00PATOPHBIC KCCICIOBAHUS U Pa3IMYHBIC
BUJIbl MOJIEJIMPOBAHUS CEJIEBOTO IMpoIlecca, B TOM YHCIE HAa KPYyMHOrabapUTHOM
o0opyoBaHUM (7151 KPYITHOOOJIOMOYHBIX TPYHTOB).

7.2.10. KamepanbHas o00pabOTKa MaTepHAIOB JOJDKHA IMPEyCcMaTpUBaTh
MOCTPOCHHE BPEMEHHBIX PSAOB TMOBTOPSIEMOCTH MPOSBICHUS CEJlEH, BBHIABICHUE
NepUOAOB  AKTUBM3AIMM TMpollecca M  YCTAHOBIGHHE KAYECTBEHHBIX U
KOJTMYECTBEHHBIX 3aKOHOMEPHOCTEMH B3aMMOJICHCTBHS r€0JIOTHUECKHUX,
reoMopdonornueckux,  MOpHOMETPUYECKUX H  THAPOMETEOPOJIOTHIECKHIX
(dhaxkTopoB ceneobpazoBaHus. Pe3ynpTaToM kamepaabHOH 00OpabOTKHM MaTepuaaoB
U3bICKAaHUM JTOJKEH SIBIATHCS TEXHUYECKUN OTYET C MMPOTHO30M PA3BUTHUS CEIEBbIX



MIPOIIECCOB B HCCIIEIYEMOM palioHE.

7.2.11. IIporHo3 mapamMeTpoB CEJIEBOTO MOTOKA, Pa3MEPOB M KOHPUTYpaIuu
30H CEJIEBOr0 3aTOIUICHHS (C KaTacTpO(DUUECKUMH pa3pyNICHUSIMH U 3aHOCOM
CEJIEBBIMU OTJIOKEHUSMH), 30H BIHUSHHUS CEJIIEBOTO IMOTOKA, 30H BO3MOKHOTO
HapylIeHUsI YCTOMYMBOCTH CKJIOHOB TIPU MOJIMbIBE, O€30MacCHBIX 30H U T.IL
JIOJDKEH  OCYIIECTBIATHCS HAa  OCHOBE  BBINOJHEHHBIX  MCCJIEAOBaHUU U
CTallMOHAPHBIX HAOJIOACHUN TMOCPEJACTBOM CICIHAIBHBIX PAaCYeTOB WU IO
aHajoruu C (HaKTUYECKH HaAOIIOJABIIMMUCS CEJISIMH, C YYETOM MECTHBIX
MHKEHEPHO-T€0JOTUYECKUX U THIPOMETEOPOJIOTUYECKUX YCIOBUH.

[lepedyeHb pacueTHBIX MMapaMeTPOB, HEOOXOIMMBIX I TMPOEKTUPOBAHUS
POTUBOCEJIEBBIX COOPYKEHUH W MEpPONPUSITHI B 3aBUCMMOCTH OT HUX THIIA,
cornacHo TpeboBanusiMm CHull 2.01.15-90, CHulI 3.07.01-85, a taxoxe CH 518-79
YCTaHABJIMBAETCS B TEXHUYECKOM 33JJaHUU 3aKa3uuKa.

7.2.12. Ilpu u3bICKaHUSX B pallOHAX pa3BUTUA celell Uil oOecreyeHus
0€30macHOr0 pa3MENICHHs M SKCIUTyaTalliy 3IaHuH U COOPYKEHHU 1 000CHOBAaHHUS
MPOEKTUPOBAHUS TPOTUBOCEIEBBIX 3AIIUTHBIX COOPYXKEHUM U MEpPONpPUSTUI
nonoaHuTenbHo K mm. 4.22, 6.3, 6.18 CHull 11-102-97 u n. 5.14 CII 11-105-97
(dacth I) B 3aBUCMMOCTH OT dTara U3bICKaHUH CJIEAYeT YCTaHABIMBATh U OTPAXKAThH
B TEXHUYECKOM OTYETE:

BO3MOXXHOCTh ~ TPOSIBJICHUST U TPaHUIBI  PACHPOCTPAHEHHUS  CEJIEBBIX
IPOLIECCOB;

TeHETHYECKHE TUIhl 0OHAPY>KEHHBIX 0YAroB 3apOXKICHUS Celell;

reoMopQoIOTHUECKUE XapaKTEPUCTUKU CETIEBbIX 0aCCEHHOB;

MOPAXKEHHOCTh BOJOTOKOB CEJISIMH;

MeXaHU3M (POPMUPOBAHUS U THUITHI CEIEBBIX TOTOKOB;

THII CEJIEN O TBEPAOU COCTABIISIOLIEH;

PEXKUM U MEPUOJIbI AKTUBU3ALINU CENICH;

WHTEHCUBHOCTD U MOBTOPSIEMOCTD CEJIEH;

MaKCUMaJIbHbIE 00bEMBI €IMHOBPEMEHHBIX BEIHOCOB CEJIEBOM MaCCHh;

(GU3UKO-MEXaHUYECKHUE CBOMCTBAa TPYHTOB B CEJEBBIX oOdYarax, B 30HaX
TpaH3UTa U AaKKyMYJISIIIUN CEJIEBBIX OTJIOKEHUI;

MIPOTHO3 CEJICONACHOCTH;

PEeKOMEHJAlMK JJIi TPUHSATHS MPOEKTHBIX PEIICHUH 10 pa3MEeLIEHUI0
POEKTUPYEMBIX COOPYXKEHUN 3a MpeiesiaMHi CEJIEONacHON 30HbBI, a TaKXe IIOo
WHKECHEPHOH 3aIlUTE CYIIECTBYIOIMUX U MPOEKTUPYEMBIX OOBEKTOB.

7.3. NHXeHepHO-Te0I0TUYECKUE U3bICKaHUS
JUTSL pa3pabOTKU MPEMPOCKTHON TOKYMEHTAIIUN

7.3.1. Ilpn usbIcKaHUsAX Ui pa3pabOTKA MPEANPOCKTHOW JTOKYMEHTAallUH B
palioHax pa3BUTHS ceed HeOOXO0IMMO YCTaHABIIUBATH:

HaJIM4YMEe CYIIECTBYIOIIMX M TOTEHLMAJIBHBIX CEJEBBIX 0YaroB B Ipejaesiax
uccieayeMoro OacceliHa, MPEACTaBISIOIIMX OMACHOCTb I CYLIECTBYIOLIUX U
IPOEKTUPYEMBIX COOPYKEHHI;

IEHETUYECKUE THUIBl OYaroB M 3aKOHOMEPHOCTH MX paclpOCTpaHEHUs, a



TaK)K€ BO3MOXKHBIE THUIIBI CEJIEBBIX IOTOKOB M IMPOLIECCOB HA PA3IUYHbIX y4aCTKaX
Oacceiina;

ycioBusl (GOPMHUPOBAHHUS Celiel U KOMITIEKC (DAKTOPOB, MPEAIIECTBYIOIINX UX
IIPOSIBIICHUIO;

JAHHBIE O MOIIHOCTU CEJEBBIX ITOTOKOB, CKOPOCTSX WX JBUXKEHUS U
CYMMapHbIX BBIHOCAX, I'PaHYJIOMETPHUUYECKOM COCTABE PBIXJIOTr0 OOJIOMOYHOTO H
[IECYAHO-TJINHUCTOTO MAaTepHalla B OYarax 3apoKJCHHS, 30HAX TpPaH3UTa U Ha
KOHYCax BBIHOCA;

MaKCHUMaJIbHbIe 00bEMBI €IMHOBPEMEHHOI'O BHIHOCA CEJIEBOM MACCHI.

7.3.2. Tlpu wu3bICKaHUSX B paliOHAX Pa3BUTUS CEJIEM MCXOJHbIE JAHHbBIC
JIOJKHBI OBITh TOJYYEHBI IIPU cOOpe MaTepuasoB WHKEHEPHO-TEOJOTUYECKUX U
WHXEHEPHO-TUIPOMETEOPOJIOTMYECKUX HU3BICKAHUM W HCCIEJOBaHUM IMPOIJIBIX
JIeT, CpellHe- U KPyIHOMAcCHITaOHBIX T€0JIOTMUECKUX ChbEMOK, JAHHBIX PEKUMHBIX
HaOmonenuit Pocruapomera, a Takke IEIH(PPUPOBAHUS a3POKOCMOCHHUMKOB
(AKC) macmratoB 1:200000 m xpymHee, 0OJIagarONINX BBICOKHUM ILJIAHOBBIM
pa3pellieHreM U MUPOKOU Mo10coit o030pa.

HemmdpupoBanne AKC ucnonb3yercss i COCTaBIEHUS MPEABAPUTEIbHON
CXEMaTHYeCKOW KapThl celleonacHoro OacceiiHa corjacHo m. 7.2.3, a Takxke Ui
OLICHKM JUHAMUKH pa3BUTUS CEJIEBbIX OYAaroB, U3MEHEHH MOYBEHHO-
PaCTUTENBHOIO TOKPOBA, PE3YJbTATOB XO3AMCTBEHHOW IEATEIBbHOCTH YEJIOBEKA,
COCTOSIHUS CYIIECTBYIOIIUX TPOTHUBOCENIEBBIX COOPYKEHUH U 3PHEKTUBHOCTH
3aIIUTHBIX MEPOIPUSATHU.

ABpOQOTOCHUMKH CIIEYET UCIONB30BATh IS JIETAIU3alud MOP(OIOTUHA U
CTPYKTYpBI CEJIEBOTO IOTOKA, OTOOPAXKAIOLIMXCA HA CHUMKE B BHJE CHCTEMBI
MUKpPOTaHAMA(TOB, CBSA3aHHBIX B E€IUHBIN JaHAMA()THO-TEHETHUYECKUI PsiT
(owarn co ciegaMM HENABHETO CXOJa CEesl, CEJIEBbIe JIOTKM M PYyCla, KOHYCHI
BBIHOCA U MPOJIFOBUAIBHBIE TTOJIS).

7.3.3. MapuipyTHble HaOTIOACHUS JTOJDKHBI MPOBOJUTHCS C UCTIOIB30BAHUEM
MMEIOIIENCS TEO0JIOTMYECKOM OCHOBBI M KAapThl YETBEPTUYHBIX OTJIONKEHUH
MacmtadboB 1:25000 - 1:50000 wiu B cocTaBe peKOrHOCHMPOBKH M MHKEHEPHO-
reoJIOTMYECKOM CHhEMKHM YKa3aHHbIX MacmTaboB. ['panuiel  obciiemyeMon
TEPPUTOPUM HA3HAYAIOTCA Ha OCHOBE PE3YJbTATOB AaHAIN3a HMEIOLIUXCS
MaTepHalioB M JemupuUpoBaHMs BCEil IJIOIMIAaaM celieonacHoro OacceiiHa, C
Y4ETOM  PACIIOJIOKEHHS  BBISIBJICHHBIX ITOTEHUHUAIBHBIX CEJIEBBIX  OYaroB.
MapipyTHbie HaOII0IEHUS TOJDKHBI TPOBOJIUTHCS B COOTBETCTBUU C 1. 7.2.4, TIpU
TOM Ha IUIAHE WIA TOMOrpauuecKoil OCHOBE OTMEUYAIOTCS HCTOKM U YCThs
TaJbBErOB, BIAJAMOIINX B TJIABHOE PYyClO, IUIOLIAJb KOTOPBIX COCTAaBIISIET Oojee
10% ot mmomaau BogocOopa (JI0 pacueTHOro CTBOpa), MX aOCONIOTHBIE OTMETKH,
OTMETKHM HHU3LIEH TOYKM JIHA U YPOBHS BOJBI B MEKEHb, IIIMPUHA PYCEN, XapaKTep
U OPUEHTHPOBOYHAS MOIIHOCTH PYCJIOBBIX OTIIOKEHWMW, 30HBI PaCIpPOCTPAHEHUS
PBIXJIBIX U CJIA00CIIEMEHTUPOBAHHBIX MOPOJ, OMOJI3HEBbIE, 00BAJIbHBIE U OCHIITHbBIE
YYaCTKH, KOHTYpPBI JIEAHUKOB, 3AJIECEHHBIX IUIOMIANEH, 30HbI IIOYBEHHOW JPO3UHU.
[Ipn omnMcanuu ceneBbIX HAKOIUIEHHM MPOLEHTHOE COOTHOILIEHUE (paKiuii
OTpeeNsieTCs] BU3YalbHO, pa3Mepbl KPYMHBIX OOJOMKOB H3MEPSIOTCS B Tpex
HampaBieHusX. Mecta B3ATUs Tpo0 Il JaOOPATOPHOIO  OMpPECIICHHUS



IPaHyJIOMETPUYECKOTO COCTaBa WM JIPYTUX TOKa3aTene (PU3NYecKux CBOWMCTB
PBIXJIBIX OTIIOKEHHUM YKa3bIBAIOTCS HA KapTe (DAKTUIECKOTO MaTepHalia.

7.3.4. IIpu u3bICKaHUAX U1l pa3padOTKU NPEATPOECKTHOW JOKYMEHTAIUH TS
CTPOUTENIbCTBA B CEJIEOMACHBIX paloHax IO COIJIaCOBAHUIO C 3aKa3UUKOM
HEeoOXoIMMa opraHu3anus KOMIUIEKCHBIX CTallMOHAPHBIX
TUAPOMETCOPOJIOTHYECKUX W MHKEHEPHO-T€OJOTUUECKUX  HaOmoJeHud  3a
PEXKHUMOM CEJICOMACHBIX BOJOTOKOB, CKOPOCTSIMU BBIBETPUBAHUS PA3TUUYHBIX
TUTIOB TIOPOJI, JTWHAMHUKOW CKJIOHOBBIX TPOIIECCOB, CE30HHBIMH H3MEHCHUSIMU
CBOMCTB T'PYHTOB M DKOJIOTMUECKOW OOCTAaHOBKHM. J[JI1 M3yueHUs CBSI3U pPEKHUMA
MOBEPXHOCTHBIX ~ BOJIOTOKOB €  KJIMMATHYECKUMHU  (aKTOpaMu  JTOJDKHBI
UCIIOJIb30BaThCsl  JaHHbIe Pocruapomera 00 ocajgkax, CTOKE, HCHApEHUH,
TeMIepaType BO3AyXa, HHCOMSAUMM H T.n. OpraHu3anus CETH PEKHUMHBIX
HAaONIOACHUN  OCYIIECTBIAETCS IO  COMVIACOBAHMIO W TPU  Y4YaCTUHU
TEPPUTOPUAIBHBIX ~ LEHTPOB MO  THAPOMETEOPOJIOTUM W MOHUTOPHUHTY
OKpy»Karole cpeapl Pocruipomera U TEpPUTOPUAIBHBIX CIY:KO MOHHUTOPUHIA
AK30T€HHBIX reosiorudyeckux npoueccon (I1'TT) MIIP Poccun.

7.3.5. TexHUYECKHM OTYET O Pe3yJbTaTax HWHKEHEPHO-T€OJOTHUECKUX
M3BICKAHUM JUIsi  pa3pabOTKM MPEINPOEKTHOM JOKYMEHTAIIMU COCTaBJISIETCS
corjacHo TpeOoBaHusiM 1. 6.3 - 6.5 CHull 11-02-96, a Ttaxxe m. 7.2.12
Hacrosimero CBojga mpaBwil. ['paduueckas 4YacTh OTYEeTa JIOJDKHA COAEPXKaTh
WHXEHEPHO-TEOJIOTHUECKYI0 KapTy celieBoro OacceitHa B macmTabax 1:25000 -
1:50000, HA KOTOpPOM MJOJKHBI OBITH IOKAa3aHbl OYard 3apOXKJICHHS cellel ¢
YKa3aHUEM HX TE€HETHYECKUX THUIIOB, CeIehOPMHUPYIONUE KOMIUIEKCHI PBHIXIIBIX
OTJIOXKEHUM M KOPEHHBIX MOpPOJA B OdYarax, 30Hbl Pa3pbIBHBIX TEKTOHHUYECKUX
HapylIeHUH, pacnpoCTPAHEHUE W AKTUBHOCTb COBPEMEHHBIX TI'€OJIOTMYECKUX
MPOIIECCOB U SIBJICHHH, CIMOCOOCTBYIOIMIUX OOpPa30BaHUIO CeJel (BBIBETPHBAHUE,
OTIOJI3HU, 0OBAJIBI, OCHINH), CEIIEBbIE KOHYCa BRIHOCA M MECTAa BO3MOYKHBIX 3aTOPOB
B 30HE TPAH3UTA CEJIEBBIX ITOTOKOB.

[To pe3ynbratam U3bICKAHUM AJisI pa3pabOTKU NPEANPOSKTHON JOKYMEHTAIIMU
JOJDKHA OBITh JaHa TMpeJBapuTeSibHas OIEHKa YCIOBUW M WHTEHCUBHOCTHU
Pa3BUTHS CEJIEBBIX IMPOIECCOB, BO3MOXXHOCTHM MX AaKTHUBHU3AIMM C Y4YE€TOM
IJIAHUPYEMBIX TEXHOTCHHBIX BO3JEUCTBUHN (BBIPYOKH JIECOB, MOAPE3KH CKIIOHOB,
IPOBEJICHUS B3PBIBHBIX PabOT U T.M.), a TAaKXKE MpEABAPUTEIbHBIE PEKOMEHAAINH
OTHOCUTEIHHO HEOOXOAMMOCTH U XapaKTepa MPOTUBOCENIEBBIX MEPOIIPUSITHH.

B BBIBOJIaX TEXHUYECKOTO OTYETA JIOJDKHBI OBITH CHOPMYIHMPOBAHBI 3a/1a4u
M3BICKaHUM, TPEOYIOIIHE PEIIeHUsI Ha CTaIUU MPOCKTA.

7.4. UHXE€HEPHO-Te0I0THYECKUE U3bICKAHUS
JUTSL pa3pabOTKHU MPOEKTa

7.4.1. Tlpu wu3bICKaHUAX Uil pa3pabOTKU NPOEKTa CTPOUTEIHCTBA B
CEJIEONACHBIX pailoHaX HEOOXOANMO IOTIOJHUTEIBHO YCTAaHABINBATS!

HamOoJiee BEPOATHBIE THUIBI CEJIEBBIX MOTOKOB MO TI'PAHYJIOMETPUUYECKOMY
COCTaBy OOJIOMOYHOW COCTaBISIOIIEH (IpeCBsiHbIE, TajJCYHUKOBBIC, BAaJyHHBIE,
IJIbI0OBBIE), IO COOTHOILIEHUIO U XapaKTepy B3aUMOJEHCTBUS TBEPION U JKUIKOU



(a3 (cBs3HbBIE, HECBA3HBIE), 110 TUITY PEXKUMa JIBUKEHUS MOTOKA;

XapakTepUCTUKU  CeNeBbIX MNOoTokoB (m.  7.1.6), mpeacTaBisoniue
HEIOCPEJICTBEHHYIO YIPO3y HACEICHHOMY IIYHKTY HJIA IPOCKTUPYEMOMY OOBEKTY;

IPOJO0JIbHBIE TPO(MIN IIaBHOTO PycCia U BCEX BIAJAOIIUX B HETO CEJIEBBIX
TaJbBETOB;

nonepeyHble Npo(UiIM B PAaCUETHBIX CTBOpPAX CEJIEONACHOTO BOJOTOKA Ha
y4acTKax MPOEKTUPYEMBIX POTUBOCENEBBIX COOPYKEHHUI;

MOp(QOMETPUYECKHUE  XAPAKTEPUCTUKH CEJIEeBbIX pycel Ha  y4yacTKax
PACUYETHBIX CTBOPOB;

(bU3HKO-MEXaHUUYECKHE XapPAKTEPUCTUKH celeOpMUPYIOUUX TPYHTOB U
CEJIEBBIX OTJOXEHUM, BKIIIOYAsi UX THUKCOTPOIHBIE CBOMCTBA, B CEJIEBBIX OUYarax,
30HaX TPAH3UTa U AKKyMYJISIIUU CEJIEBBIX HAKOILICHHIA.

742. Ilpu cObope wu o00pabOTKE JOMOJHUTEIBHBIX  MaTEPHAJIOB
HEIOCPEJICTBEHHO IO IUIOLAJAKE HPOEKTHPYEMOIO CTPOMUTENIBCTBA CIEAYET
npoBOAMTh  JemudpupoBanue kpynHomacmtabueix A®DC ¢ MIaHOBBIM
paspemieHueM 1 - 2 M, MO3BOJAIOIIAX BBISIBUTH CIIEIbl MPOXOXKIAEHUS Celeu
pPa3HbIX BO3PACTHBIX T'€HEpalMid, ACTAIM3UPOBATH KOHTYPbHI PacCIpOCTPaHEHUS
CEJIEBBIX OTJOKEHUW M PACHOJIOKEHHE OOBEKTOB, MOCTPAJABIIUX OT CEJEBBIX
moTokoB 3a nocaeanue 20 - 50 ner. IIpu npoeKTUpPOBaHNN MHKEHEPHOM 3aIlUTHI
TEPPUTOPHI, 3AaHUN U COOpYXKEHUH CcOOp MaTepuanoB JODKEH BKIIOYATh
cBefeHusT 00 3(P(EKTUBHOCTH CEJE3AIIUTHBIX COOPYKEHUM UM MEpPOIpPUSTUH,
NPUMEHSBIIMXCS pPaHEE Ha JAHHOM TEPPUTOPUM, a MPU UX OTCYTCTBUU - Ha
AHAJIOTUYHBIX y4acTKax. HemmdpupoBanue MOXKET JOTIOJTHATBCS
a’pOBU3yAJIbHBIMM HAOJIIOJICHUSIMU, €CJIM Ha TMpeAbLAyIIeM »JTale OHU He
BBITIOJTHSUTUCK.

7.4.3. MapmpyTtHoe obOcienoBaHue W (WIM) CHEIMATM3UPOBAHHAS CeJeBas
WH)XKCHEpHO-TeoJornueckas chemka MacmTaboB 1:10000 m kpymHee JOKHBI
OXBAaThIBaTh TEPPUTOPHUIO CEIEOMACHOTO BOAOCOOpPA, BKIIIOYAs BCE BBISIBICHHBIC
oyaru 3apoXJCHHsS CeJed, 30Hy TpaH3MTa M KOHyca BbIHOCA. MapuipyTHbIe
HaOJIIOACHUS POBOJAATCS B COOTBETCTBUH C M. 7.2.4, IPU 3TOM KOJUYECTBO TOUEK
HaOmoAeHuss Ha 1 KM2 JOJKHO TNPUHUMATBCS B 3aBUCHUMOCTHM OT Maciitada
cheMku B cooTtBercTBUM C¢ Tao6u. 7.1 CII 11-105-97 (uwacte 1). Pasmenienue B
npenenax TEPPUTOPUM ChEMKH TOYEK OMpoOOBaHUS Juisl J1abOpaTOpHOTO
ornpeneneHus: GU3NKO-MEXaHUYECKUX CBOMCTB IPYHTOB (B TOM YHCIIE 3aMOTHUTEIS
KPYMHOOOJIOMOYHBIX ~ CEJEBBIX  OTJOXKEHUW) CIEAYeT OCYHIECTBISTH  I10
HaIIPaBJICHUIO IOTOKAa M Ha PACYETHBIX CTBOPAX IONEPEK JOJIMHBI C BBIXOJIOM 3a
Mpeenbl KOHTYpa celneBbIX HakomieHn Ha pacctosaue 200 - 250 m.

7.4.4. I'eopusnueckne METOIBI JJOJDKHBI HCTIOJIB30BATHCS B COOTBETCTBUH C 1.
5.7 CIT 11-105-97 (wacte I) m nm. 7.2.5 mnacrtosimero CBoma mpaBui. Beibop
METOJOB  Teo(U3MYECKUX  HUCCIENOBaHUAW M  UX  KOMIUIEKCHPOBAHHE
OCYULIECTBIISIETCS B 3aBUCUMOCTH oT WHKEHEPHO-T€0JIOTUYECKHUX,
TUIPOJIOTHYECKMX M THAPOTE€OJOTMYECKUX YCIOBUW, BHAA MNPOEKTUPYEMBIX
COOPY)KEHUU W MEpOIPUATUN WHKEHEPHOW 3allUUThl TEPPUTOPUM, 3JAHUU U
coopykeHuid. [{ns HaOmoneHU 32 M3MEHEHUEM CBOMCTB IPYHTOB B oyare mnpu
HEO0OXOIUMOCTH MOTYT OBITh UCIIOJIb30BaHbI CKBAXKUHHBIE T€0(U3UUECKIE METO/IbI



(celicMOaKyCTHYECKUN, PaJJMON30TONHBIN U APYTUE BUJIBI KAPOTAXKA).

7.4.5. Tlpoxoaka TOpPHBIX BBIPAOOTOK, MPEAHA3HAYCHHBIX ISl W3YYCHUS
CEJIEBBIX OTJI0KEHUHN U MOACTUIAIOIINX KOPEHHBIX TOPOJ, 10KHA BKIFOYATh:

IPOXOJIKY PACUMCTOK, LIyP(OB, 3aKOMYILIEK B OYare M 30HE TPaH3MUTA - JUJIS
OINPEJENIEHHUS] MOILIHOCTH, COCTaBa U COCTOSIHUSL PBIXJBIX OTJIOKEHUU, KOTOpHIE
MOT'YT OBITh BOBJICUEHHI B CEJIEBOM MOTOK;

OypeHHe CKBaXUH B pACUETHBIX CTBOpAaX M Ha KOHYCaX BBIHOCA B 30HE
pasrpy3Ku CEJIeBOro MOTOKA - JJisi YCTAHOBJIEHHUS OOIEeld MOILIHOCTH M COCTaBa
CEJIEBBIX HAKOIUICHHH, MOBTOPSIEMOCTH W MEPHOJUYHOCTU CEJIEBOT0 Mpolecca, a
TaK)Ke pacueTra MaKCUMAaJIbHBIX CEJIEBBIX BBIHOCOB (MCXOJS U3 IUIOIIAM KOHYyca U
MOIIIHOCTH €JIMHOBPEMEHHBIX CEJIEBBIX BHIOPOCOB);

OypeHue CKBaXMH M OTOOp OOpa3IOB TPyHTa CEJIEBBIX OTJIOKECHUU U
MOJCTUJIAIONINX TIOPOJ - JUJIi OOOCHOBAHHS TPOEKTUPYEMBIX COOPYKEHUU U
MEPOTIPUATUNA WHKEHEPHOW 3aluThl B CcOOTBeTCTBHHM C TpeboBanusimu CHull
2.01.15-90 B 3aBUCHUMOCTH OT UX THUIA (CeIe3aqep>KUBAIOLIUE, CEIEIPOITYCKHbIE,
CEJICHANPABIIAIOIINE, CTAOMIN3UPYIOIINE, CEIENPEI0TBPAIIAOIINE U JIP.).

Pa3Meliienrie 1 KOMMYECTBO CKBAXKUH OMPEACIISIETCS. TUIIOM MPOEKTUPYEMbBIX
30aHUNA U COOPYKEHUM, B TOM YHUCJE NMPOTUBOCEIEBBIX 3AILUTHBIX COOPYKECHUH
(pa3nuyHbBIE THUMBI TUIOTHH, KaHaJbl, MOCTBI, CEJECIyCKH, HAMpPABISIOMINE U
orpaxKjaroiiue 1amMObl, 3arpyabl, MOAMOPHBIE CTEHBI U JAPEHAXKHBIC YCTPONCTBA), C
y4eTOM OOIIEero yucia BeIpaboToK B cooTBeTcTBUU C 1. 7.6 CII 11-105-97 (yacTh
I) u TpeGoBaHMSMH HOPMATHUBHBIX JOKYMEHTOB Ha MPOEKTHUPOBAHUE PEUYHBIX
THIPOTEXHUYECKUX, TPAHCIIOPTHBIX, OHEPreTUYECKUX, 3alIUTHBIX U HUHBIX
coopy>kenuii (CHull 3.07.01-85, CHull 2.01.15-90, CHulI 2.02.01-83%*).

B 30He ceneBbIX BBIOPOCOB CKBaKMHBI CJEAyeT pacmojiaraTh mo 2 - 3
paauaibHBIM CTBOpPaM, OPUEHTHUPOBAHHBIM OT BEPIIMHBI KOHYCAa BBIHOCA K €T0
nepudepruIecKuM JacTsM, a Takke 1o 1 - 2 momepeyHuKaMm, B COOTBETCTBHH C
HaIlpaBJICHUEM JABWKEHUS W DPACTEKAHUS CEJIEBOTO MOTOKA M, COOTBETCTBEHHO,
M3MEHYMBOCTBIO COCTAaBa M CBOMCTB OTJIOKUBILIEHCS MAacChl TBEPAOIO MaTepuaa.

['myOuHa CKBaXUH OOOCHOBBIBAETCS B MPOTpaMME HU3BICKAHWUM, UCXOAS W3
MpeanojaraeMod MOIIHOCTH CEJEeBbIX HAKOIJIEHWH, cocTaBa M  CBOMCTB
NOJICTUJIAIONIUX TOPOJ, KOHCTPYKTHUBHBIX OCOOCHHOCTEW MPOEKTHUPYEMOTO
COOPY>KE€HHUS U YCIOBHH ero paboThl. Ha yyacTkax mpoeKTHpyeMBbIX COOPYKEHHIM
MHKECHEPHOM 3aIUThI OTIEIbHbIE CKBAKUHBI CJIEAYET MPOXOAUTH Ha TIyOMHY BCE
TOJIIIY CEJIEBBIX HAKOIJICHUH C 3arIyOJICHHEM B TIOJICTUJIAIONIME TTOPOIbl HE MEHEe
5 - 10 M (B 3aBUCHMOCTH OT THIIa COOPYKEHUS), C YYETOM BO3MOKHOCTH MECTHOTO
CE30HHOT'0 Pa3MbIBA PHIXJIBIX OTIIOKEHUH.

7.4.6. JlabopaTopHbI€ UCCIEAOBAHUSA CBOMCTB I'PYHTOB JOJKHBI BBITTOIHATHCS
C Y4ETOM LEJIEH MCCIEN0BAHUS, XapaKTepa CEJIEBOro MOTOKAa, COCTaBa U CBOMCTB
ceneopMUPYIOIINX OTI0KEeHUH. CieayeT OnpeAenaTh CIeIyIoLUe MOKa3aTeNnu
CBOICTB cenedopMUPYIOIIUX TPYHTOB u CEJIEBBIX OTJIOKCHUU:
IPaHyJIOMETPUYECKUI COCTaB, IUIOTHOCTh YacTHUIl UM IUIOTHOCTh TPYHTA,
€CTECTBEHHYIO BIJIAXKHOCTb, MOPUCTOCTh, IUIACTUYHOCTb, Pa3MOKAeMOCTb (IS
CBSI3HBIX TPYHTOB), YIOJI €CTECTBEHHOTO OTKOca (IIPU Pa3IMYHON BIAXKHOCTH U
noa BojioH), KodhduimeHt QuibTpanuu, aePopMarMoOHHbIE W MPOYHOCTHBIC



XapaKTEPUCTUKU MPU  PA3IMYHONM  BJIAXKHOCTH, THUKCOTPOIIHBIE CBOICTBA,
PEOJIOTUYECKHE  XAPAKTEPUCTUKH  (MOJ3y4ecTb, JUIMTENbHAS  IPOYHOCTB).
HapymieHne CTpyKTypHBIX CBSI3€d TPYHTa MOJEIUPYETCS €ro IMepeMsATHEM H
JOTIOJTHUTENIbHBIM YBIAXKHEHHEM.

7.4.7. lloneBbie wuCCENOBaHUS TPYHTOB (MCHBITAHUSI HA Cpe3 IEIUKOB,
MOCTYNATEIbHbI W BpallaTeIbHbI Cpe3 TPYHTOB B CKBaXMHAX, HCIBITAHMS
IPYHTOB CBasiMU U JIp.) CIEAYET BBINOJHATH B COOTBETCTBUU C . 5.8 u 7.13 CII
11-105-97 (wacte I). BpiOOp MeTona HCHBITAaHUW JOJKEH IPOU3BOIUTHCS B
3aBUCUMOCTH OT BHUJA U YCIOBUN pabOThI MPOEKTUPYEMOIO COOPYKEHHUS C YUETOM
€ro ypOBHSI OTBETCTBEHHOCTU. OrmpeleneHne MNPOYHOCTHBIX XapaKTePUCTHUK
I'PYHTOB B Pa3XM>KCHHOM WJIH TEKY4YEM COCTOSHHHM PEKOMEHAYETCS OCYLIECTBIISTh
METOJIOM BpAILATEIBHOIO CPe3a, & TAK)KE MPHUMEHSTh PA3JIMYHbIE COUETAHMS WIH
Moau(UKAIIMK METOJIOB, B 3aBUCUMOCTU OT COCTOSIHUSI TPYHTOB U HAIPSDKEHHOTO
COCTOSIHUS TPYHTOBOM TOJIIIIU.

7.4.8. OnbITHO-PUIBTPALIMOHHBIE  PaOOTHI npu HEO0OXOIUMOCTH
BBIIIOJIHAKOTCS. € LEJIbI0 MOJYYEHUS TUAPOreOJOTMYECKUX MapaMeTpoB H
XapaKTEepUCTUK [UIsl pacyera JApeHaxked, QuibTpauud U3 BOJOCOPOCHBIX
COOPY)KEHU M celexpaHwiuil. B CcIoxHBIX cioyyasix Uil TPOBEICHHUS
CHEIUATbHBIX THAPOr€OJOTMYECKUX PACUETOB U MOJIETUPOBAHUS PEKOMEHIYETCS
NPUBJICUECHUE CIIEHUATU3UPOBAHHBIX HAYYHO-UCCIIEI0BATENbCKUX OpraHu3alluii.

7.4.9. KoMmIuiekcHbIE CTallMOHApHBIE HAOMIOACHUS 32 PEKHMOM CEJIEBBIX
NPOLIECCOB U CBSI3aHHBIX C HUMHU (DAaKTOPOB, HAyaTble MPHU HM3bICKAHUAX JUIS
pa3pabOTKu MPEANPOECKTHON TOKYMEHTAllMu, JOJDKHBI OBITh IPOJIOJIKEHBI NpPHU
M3BICKAHUSAX JUIsl pa3pabO0TKU MPOEKTA.

CranoHapHble HAOMIOJEHUS B CEJEBBIX oOyarax JOJDKHBI BKIIIOYATh
HAOJI0/IEHUS 3a MPOIIECCAaMU BBIBETPUBAHUS, U3MEHEHUSMHU BJIAXKHOCTH, PEKUMOM
CKJIOHOBBIX IPOLIECCOB, IMOABMXKKAMH pPBIXJIOr0 MaTepHalia, HalpsHKEHUSIMH H
MOPOBBIM JIaBJIECHUEM B TPYHTOBOM MaccuBe. HaOmrogeHus cieayer mpoBOAMTH
€KEMECSYHO, a B MEPHOJbl MHTEHCUBHOI'O BBIMAJCHUS OCAJKOB M CHErOTasHUSA -
€KEHEIENbHO WIN €XKEIHEBHO.

[Tporpamma CTaIlMOHAPHBIX HaO0JII0ICHU I COCTaBIIAETCA 1o
JIOTIOJTHUTEIbHOMY TEXHUYECKOMY 3aJaHUI0 M COIJIACOBBIBAETCS C MECTHBIMHU
ciyx6amu Pocruapomera u ciry>)k0aMu MOHUTOPUHTA YK30M€HHBIX T€0JIOTMYECKUX
npoueccoB MIIP PO, a takxke ¢ 3aKka3uyukoM.

7.4.10. KamepanbHas 00paboTKka MaTepraioB U COCTABIIEHUE TEXHUYECKOTO
OTYeTa BBITIOJHSIIOTCSA B COOTBETCTBUU ¢ TpeboBanusiMu 1. 6.18 CHull 11-02-96 u
nm. 7.2.10 - 7.2.12 nacrosimero CBojia MpaBHIL.

B cocrtaB rpaduueckoil yacT TEXHUYECKOTO OT4YETa HEOOXOAMMO BKJIIOYATh:
MH)XCHEPHO-T€0JOTHUECKYI0 KapTy celieonacHoro 6acceitna B macmradax 1:25000
- 1:10000, Ha KOTOpOW MOJKHBI OBITH IOKAa3aHbl OYAark 3apoXKICHUS Cejei,
CO3JAI0UIMX HEMOCPEACTBEHHYIO ONACHOCTh I MPOEKTUPYEMOIO CTPOUTENIHCTBA
WIM CYUIECTBYIOUIMX 3JaHUW W COOPYKEHUH, C YyKa3aHUEM HUX TE€HETHYECKUX
TUIOB;  WHXXEHEPHO-TEOJIOTUYECKYI0  KapTy  IUIOIIAJKU  [POEKTUPYEMOIO
ctpoutenbcTBa B MacmTadax 1:5000 - 1:2000 unu xpynHee, ¢ yKa3aHUEM TPAHMII
pPacIpOCTPaHEHUsI CEJIEBBIX HAKOIUICHWM Pa3JIMYHBIX BO3PACTHBIX T€HEpalHil, UX



MOIIHOCTH, COCTaBa U CBOMCTB, BKJIFOYasi TUKCOTPOIIHbIE. B TEXHUYECKOM OTYETE
TaKkK€  JOJDKHBI ~ OBITh ~ TPUBENEHBI  HEOOXOIUMBIE  XapPaKTEPUCTHKU
ceneOpMUPYIONIUX W JPYTHUX TE€HETUYECKUX THUIIOB PBHIXJIBIX OTJIOKEHHU U
MOJCTWIAKOIINX KOPEHHBIX TOPOJI, Pa3BUTHIX B palOHE CTPOUTEIIHCTBA.

[lo pe3ynbTaTaM Wu3BICKAHWWA Ha CTaguU MPOCKTa JOJDKHA OBITh JaHa
OKOHYATe/IbHAasl OILICHKAa YCJIOBUM, MEXaHW3Ma OOpa3oBaHUs W HWHTEHCUBHOCTH
Pa3BUTHSA CEJIEBBIX MPOIIECCOB, JJaH MPOTHO3 HauOoJIee BEPOSTHBIX THUIIOB CEJIEBBIX
MIOTOKOB MU BO3MOXHOCTh WX AaKTHUBHU3ALlMM B CBSA3M CO CTPOUTEIBCTBOM U
AKCIUTyaTallMeNl COOPYKEHUM, a TAaKKE MPUBEICHBI PEKOMEHAAIMU OTHOCUTEIBHO
HEOOXOMMOCTH M XapaKTepa TMPOTUBOCEIEBBIX MEPONPHUATHI C Y4eTOM
3HAYMMOCTH 3aIUIIAEMbIX 00bEKTOB, BO3MOKHBIX IMOCJIEACTBUI OT HAPYIICHUS UX
HOPMAaJIbHOHM paOOThI, COITMANBHBIX YCIOBUHN Pa3BUTHS palioHa U JIp.

7.5. NH)XEHEpHO-T€0JIOTHYECKNE U3bICKAHUS
JUTsI pa3paboTKu pabodeit TOKyMeHTaIluu

7.5.1. Ilpu u3bICKaHUAX Ha CTaAUM pabOyeill TOKyMEHTAllMu B CEJICOMACHBIX
palioHax OCYIIECTBISIOTCS YTOUHEHUE U ACTANN3ALNS NHKEHEPHO-TEOJIOTHYECKUX
YCIOBUM HCCIENYEMBIX YYAaCTKOB, a TakK€ OLEHOK U pPEKOMEHIAUUU,
NPEMJIOAKEHHBIX HA IPEABIAYIINX 3Tanax U3bICKaHWi, B TOM YHCIIE:

KOPPEKTHUPOBKA TPaHULl pPACHPOCTPAHCHHS] CEJEBBIX OTJIOXKEHUM IS
oOecrieueHus: 6€30MaCHOCTH 3AaHUI U COOPYKEHUM;

JOKaNlM3allks CEJICONacHbIX OTPE3KOB Ha Tpaccax JOpor, TpyOOmpoBOJIOB,
JIDII u apyrux 06bEeKTOB JIMHEWHOTO CTPOUTEIHCTBA;

YTOYHEHUE DPACIIOJIOKEHHMS YYaCTKOB, HYXIAIOIIMXCS B INPOBEICHUHU
CTaOMIM3UPYIOLIUX MEpOIPUATHN (TeppacupoBaHUU CKJIOHOB,
arpoJecoMeInopaliu u T.11.);

penIeHrue BOIPOCOB, BO3HUKIIMX B PE3yJNbTAaTE MPOXOKICHUS CEJIEU IOCie
3aBEpLICHUSI MPEABIAYIIETO JTalna M3bICKAaHUKW Ha OCHOBE IIPOBEICHUS
JOTIOJTHUTENbHBIX U3bICKATEIBCKUX PaOOT;

KOPPEKTUPOBKA  MPOTHO3HBIX  pacyeToB U, TMpPU  HEOOXOAMUMOCTH,
MOJEINPOBAHUE.

7.5.2. Buabl u 00bemMbl OypoBbIX pabOT cieayeT yCTaHaBIMBATh B IPOrpaMMe
U3bICKAHUW B COOTBETCTBUM C X HA3HAYEHUEM, UCXOJS U3 MPHUHATHIX MPOEKTHBIX
PELICHUH IO CTPOUTENBCTBY U PA3MEILLECHUIO 3aHUU U COOPYKEHUN, B TOM YHUCIIE
CEJIC3allUTHBIX.

7.5.3. JlabGopaTopHble M IIOJICBBIC HCCIICIOBAaHUS Ha CTaJAuH padodeH
JOKYMEHTAIlMM HAa3HA4aloTCs C y4YETOM THIIA IPOEKTUPYEMBIX CEJIE3alIUTHBIX
COOPY’KEHUU M PE3yJIbTATOB MATEMATUUYECKOT0 UM (PU3NYECKOTO MOJEIUPOBAHUS
YCIOBHM UX paOOThI IPU PA3HBIX apaMETPAX CEIEBOr0 MOTOKA.

7.5.4. CrauuoHapHble HaOJMIOJIEHUS, HayaThle Ha MPEIBAYHIMX 3Tanax
M3bICKAHUM, JTOJDKHBI OBITh MPOJOJDKEHBI MPHU U3BICKAHUSAX MJs pa3paboTKu
paboueill TOKyMEHTalluu W B JajJbHEWIIEM IPU CTPOUTEIHCTBE M 3KCIUTyaTaluu
coOopy>keHU. J[aHHbIE CTAllMOHAPHBIX HaOJIOJEHU HEOOXOJMMO HMCIOJb30BaTh
JUISL TIPOTHO3MPOBAHMUS ONACHOCTM BO3HUKHOBEHHUS CEJIEW MpU CO3JaHUU U



(GYHKIIMOHUPOBAHUH CITY KO HAOIIOJICHUS U OTIOBEIIICHUA.

7.5.5. TexHHYECKHMH OTYET II0 PE3yJIbTaTaM HWHXKECHEPHO-T€OJOTUYECKUX
M3BICKAaHUM U1d  pa3pabOTKU pabodeld JTOKYMEHTAalHUH JIOJKEH COCTaBIIATHCS
corinacHo TpeboBanusaM 1. 6.24 CHull 11-02-96 u n. 7.2.12 nHacrosmero Ceoaa
npaBui ¢ yderoM TpeboBaHud m. 7.5.1. I'paduueckas yactb oT4eTra JOJIKHA
colepKaTb ~ MHKEHEPHO-T€OJOTMYECKUE  KapThl  YYacCTKOB  CTPOMTENIbCTBA
MacmtadoB 1:5000 - 1:2000 (ecniu oHM paHee HE COCTABJSUIMCH) WU KpPYIIHEE, C
yKa3aHHEeM UMEBIIUX MECTO U MPOTHO3UPYEMBIX OMACHBIX 30H, MyTEW 3BaKyalllu
HACEJICHHs] U KOHTYPOB MPOEKTUPYEMBIX coopykeHnil. Ha yuacTku cTpouTenbcTBa
IIPOTUBOCEJIEBBIX COOPYKEHUN U MEPOIPUATUN COTVIACHO TEXHUYECKOMY 3aJIaHHUIO
3aKa3yMKa COCTaBISIOTCS Mianbl B MaciTabax 1:1000 - 1:500.

7.6. UHXeHEepHO-Te0I0THYECKUE U3bICKaHUS
B [IEPUOJI CTPOUTEIIHCTBA
Y DKCIUTyaTalyu 3JaHAU U COOPYKEHUN

7.6.1. HHXEHEPHO-T€OJIOTUYECKUE W3BICKAHUS B IIEPUOJ CTPOMTEIBCTBA
3MaHUI W COOPYXKEHHH B CEJICONACHBIX paloHax JOJDKHBI O00EeCIeuuBaTh
MOJIyYeHUE MAaTepUalioB W JIaHHBIX, HEOOXOJMMBIX [UIsi KOPPEKTUPOBKU B
HEOOXOJIMMBIX CIydasX MPOEKTHBIX PEHIeHUH M MpeaylpeXIeHUs aBapUUHBIX
CUTYallWi, CBS3aHHBIX C IPOXOXKICHUEM CEJIEW 1O 3aBEPIICHUS CTPOUTEIHCTBA
CEJIC3AIIMTHBIX ~ COOPYKEHHH W IPOBEACHMS  CEJICNPENOTBPAILAOIINX
MEPOIPUSATHH.

B cocrtaB wu3bpICKaHuWii, Kak NpaBWIO, JOJDKHBI BXOAUTh CTallMOHApHBIE
HAOJI0/IEHUS 3a IPUPOJHBIMH (paKTOpaMU, BIUSIOIIUMU Ha BOBHUKHOBEHHUE CelleH,
a TaKXke 3a JUHAMUKOM CKJIOHOBBIX IPOLECCOB B INpeAeiax CeJeonacHoOu
Tepputopuu. IIpyu 3TOM MOTYT IPOBOAUTHCSI MapIIPYTHBIE HAOIIOIEHHUS, TPOXOAKA
TOPHBIX BBIPA0OTOK, OTOOp MpPOO TPYHTOB M MOA3EMHBIX BOJ, JIaDOPAaTOPHBIE,
reopu3nyYecKrue U ruAPOre0I0rHYeCKUe NCCIEA0BAHMS, MOJEIHUPOBAHHUE.

CoctaB U 00BEMBI MHKEHEPHO-T€OJIOTMYECKUX padOT YCTaHABIMBAIOTCS B
porpaMme H3bICKAaHUM B KAXKJIOM KOHKPETHOM Clly4yae, C Y4E€TOM MECTHBIX
KJIMMATUYECKUX U MH)KEHEPHO-T€0JIOTHYECKUX YCIOBUM.

7.6.2. VHXEHEpPHO-TE€OJIOTUYECKUE U3BICKAaHHWS B IEPUOJ OKCIUIyaTaluu
3JJaHUH U COOPYKEHHM CIIeayeT ITPOBOIUTD JJIS:

HaAOJIOICHUH 32 U3MEHEHUSIMU HH)KEHEPHO-TE€O0JIOTMYECKUX YCIOBUN, B TOM
quciie WU3MEHEHMSIMH YCIOBUH U (AKTOpOB (OPMUPOBAHUS M IMPOXOKICHUS
CEJIEBBIX NIOTOKOB;

YCTaHOBJIEHHUSI COOTBETCTBHUS MCXOAHBIX JAHHBIX, MCIOJIB30BAHHBIX IS
BBIMIOJTHEHHOTO paHee MporHo3a (opMUPOBaHUs celled, PaKTUUECKONW CUTyalluu B
MEPHUOJT FKCILTyaTallii BO3BEIEHHBIX 0ObEKTOB;

PEKOHCTPYKIIMM WJIM BOCCTAHOBJIEHHUS SKCIUTyaTalMOHHOW MPHUTrOAHOCTU
CEJIE3aIIUTHBIX COOPY>KEHUM.

CoctaB u o00beM paldOT yCTAaHABIMBAIOTCS NPOrPaMMON H3bICKAHUHI B
COOTBETCTBHH C TEXHUYECKUM 33/IaHHEM 3aKa34HKa.

7.6.3. Ilpu WHXEHEPHO-TEOJOTUYECKUX M3BICKAHUAX JUIS JIMKBUAALMU



AKCILTyaTHPYEMOTO 00BEKTa HEOOXOMMO YCTaHABIINBATD:

CTENEeHb W3MEHEHHUsI MH)XCHEPHO-T€OJIOTMUECKUX YCIOBUM, BKIIIOYAs YCIOBUS
(bopMHPOBaHUS U IPOXOXKIACHHUS CEIEBBIX MOTOKOB;

HEOOXOMMbIE JaHHBIC IS OOOCHOBAHUS MPOEKTHHIX PEHICHUI HAa CAHAIUIO
(0310pOBIIEHHE) TEPPUTOPHH;

COCTOSTHHE TMPOTUBOCENEBBIX COOPYKEHNUN U MEPOTIPUATUI 1 BOSMOXKHOCTh UX
COXPaHEHUS WIH PEKOHCTPYKITUH.

CoctaB  HEOOXOIMMBIX  JAaHHBIX  JJii  OOOCHOBaHWS  JIMKBUAAIIMU
OKCIUTYaTUPYEMBIX 3JaHUA W COOPY)KEHHUH IOJDKEH OBITh YCTAHOBJICH B
TEXHUYECKOM 3aJaHUU 3aKa34YHKa.

8. TH)KEHEPHO-I'EOJIOTMYECKUE U3bICKAHUSA
B PAUOHAX PA3BUTHUA ITOATOIUIEHNA

8.1. OO01me MONOKEHUSA

8.1.1. ITox moaTonneHrneM NOHUMAETCS ITPOLIECC MOABEMA YPOBHS TPYHTOBBIX
BOJ BBIIIE HEKOTOPOrO KPUTHUYECKOTO TMOJIOKEHHS, a Takxke (opMupoBaHUs
BEPXOBOJKM MU (MJIM) TEXHOTEHHOTO BOJOHOCHOTO TOPU30HTA, MPUBOISAIIMN K
YXYJIUIEHUIO HHKEHEPHO-T€OJOTMYECKUX YCIIOBUM TEPPUTOPUU CTPOUTEINIHCTBA,
arpoMeIMOpaTUBHON M HKOJIOrMUYecKoil ooctaHoBKU. [loaTomnnenne o0ycioBiIEHO
NPEBBIIIEHUEM NPUXOJHBIX CTaTeil BOJHOTO OajaHca HaJ PacXOAHBIMHU IO
BJIMSIHUEM KOMILJIEKCA IPUPOJHBIX U TEXHOTCHHBIX (PAKTOPOB.

BenuunHa KpUTHYECKOrO0 YpOBHSI yCTaHABIMBAETCS MPOEKTHON (WK, MpH
HEOOXOJMMOCTH, C YYaCTHEM H3bICKATENbCKOW) OpraHu3alue, B 3aBUCUMOCTH OT
pelaemMbIX IPOEKTHBIX 3a]ad, CTAJUU MPOEKTUPOBAHUS U MECTHBIX MPUPOIHBIX
ycioBuil. ['myOuHa KpUTHUYECKOTO YPOBHS OMpeAesseTcsl TIIyOnHOM 3ajJ0KeHUs U
TUNaMu  (QyHIAMEHTOB, KOHCTPYKLUMEW TOJ3EMHON YacTH  COOPYKEHUH,
CBOMCTBAMM TIPYHTOB OCHOBAHMM B  AKTUBHOW 30HE, BO3MOXHOCTBIO
BO3HUKHOBEHHUS ONACHBIX HWHXEHEPHO-T€OJOTHUYECKUX IPOLECCOB, BBICOTOM
KallWJUIIPHOU KalMBbl.

[TogTomyieHnEe COMPOBOXKAAETCS YBEIMUYEHUEM BIAXKHOCTH T'PYHTOB 3a CYET
3amMaunBaHus. [Ipyn HeoOXxoauMOCTH, ISl IPEBAPUTENBHBIX POEKTHBIX PAacueTOB
(cymMapHO# mpocajiku, Ha0yXaHMsl, OCaJKH) MO 3aJaHHUI0 3aKa3UMKa MOXKET OBITh
BBITNIOJIHEHO OIPEACIICHNE KPUTUYECKOM BIIAXKHOCTH, IPEBBILIEHUE KOTOPOU
BbI3bIBA€T U3MEHEHHE CBOMCTB IPYHTOB U Pa3BUTHE JAe(opMaliii ecTeCTBEHHOTO
OCHOBAHUSI.

[lonsatue "moaroruieHne" MPUMEHSIETCA B CBSI3M C OCBOCHHUEM TEPPUTOPUU
(pailoHa TUIAaHUPYEMOM 3aCTPOMKH, MOJIOCHI TPACCHl, y4acTKa CTPOUTEIbCTBA
3MaHUA U coopykeHHil). IlonTorneHHOl OOBIYHO CUYUTAETCS TEPPUTOPHS, IS
HOPMAJIbHOT'O MCIIOJIb30BaHUSI KOTOPOH TPeOYyIOTCsS MEPOINPUATHS 110 MOHUKEHUIO
YPOBHSI TOJA3EMHBIX BOJl W JpYyrue 3allUTHbIE MEpPONpPUSITHS, U, HA000pPOT,
HEMOATOIUIEHHOM, - €CJIM JUIsl TaHHOTO BHJA HCMOJb30BAaHUS TEPPUTOPHUM ITUX
MEpPOIPUATUN HE TpeOyeTcsl.

[loxroneHue BO3HUKAET HE TOJBKO IPU BBICOKOM YPOBHE CTOSHMS



IPYHTOBBIX BOJl. B0O3MOXHBI ciydau, Korja Jake MpH TIyOOKOM 3ajieraHuu
ypoBHsi (Oosiee 10 - 15 M) moAaTOIIEHME MOXKET CYIIECTBEHHO OCJOXKHSITh
CTPOUTENBCTBO M IKCILTyaTAllMI0 HEKOTOPBIX COOPYKEHUW (3MaHHUH C TiTyOOKHM
3aJI0)KEHUEM (PYyHIAMEHTOB, MTOA3EMHBIX rapakeil U TOProBbIX KOMILIEKCOB, TUHUI
METPOIOJIUTEHA U T.I1.).

8.1.2. OCHOBHBIMH NpPHYMHAMU BO3HUKHOBEHHS W Pa3BUTUSA MOATOIIEHUSA
SABJISIFOTCSL:

NOJANOP TPYHTOBBIX BOJ B MPUOPEKHBIX 30HAX MOPEH M BOJOXPaHWIIMIL,
B0JIb OOPTOB KaHAJIOB;

TEXHOTE€HHbIE  YT€YKH W3  BOJOHECYIIMX KOMMYHHUKALMM, IpYyJaOB,
OTCTOMHUKOB, HEJIOCTaTOYHAas OpraHu3alus IOBEPXHOCTHOIO CTOKa Ha
3aCTPOEHHBIX  TEPPUTOPUSX, HEIPPEKTUBHOCTb JMBHEBOM  KaHaJW3allUH,
HapyIlIEHUE ECTECTBEHHOIO CTOKa MpPH IPOBEAECHUHM CTPOMUTEIBHBIX padoT,
HEYMEPEHHBIN MTOJIMB FOPOJCKUX HACAKIACHHUIN U CaI0BO-OrOPO/IHBIX YYACTKOB;

Oappaxsapli  3(D(PEKT TPH CTPOUTEIBCTBE 3arNIyOJICHHBIX  TOJ3EMHBIX
COOPY’KE€HUM, 3aChIIKE OBpPAaroB HEPUIBTPYIOIIMM MaTE€pUAIOM, YCTPOMCTBOM
CTEH B TPYHTE U CBAWHBIX IOJIEH;

KOHJIEHCAIUsl BJIard IOJ OCHOBAHMSMH 3/IaHUM, 3JI€BATOPAMH U JIPYTUMHU
COOPY’KE€HUSAMH, ac(aabTOBBIMH MOKPBITUSIMU Ha 3aCTPOCHHBIX T'OPOJCKHUX
TEPPUTOPUSIX;

THIPOMEIMOPATUBHAS JEATENBHOCTh HA MaCCUBAaX OPOLICHUS.

8.1.3. Pa3BurHe NOATOIUIEHUS, KaK IPAaBWIO, BbI3BIBAET HEraTUBHBIC
HOCJICICTBHUSA:

nepopmanud  (QyHIAMEHTOB UM HAa3€MHBIX KOHCTPYKLUMH 31aHUN U
COOpPY’KEHMI, BBI3BAHHBIE HM3MEHEHHUEM TNPOYHOCTHBIX M JAe()OopMalMOHHBIX
CBOMCTB TPYHTOB, B OCOOCHHOCTH, OOJIA/IAIOMIUX CHENU(PHUISCKIMU CBOWCTBAMH
(mpocagoyHOCTh, HAOyXaHKE, BHIIIEIAUYNBAHNIE, PA3MOKAHUE);

3aTOIUICHHE TIOA3EMHBIX YAaCTEH 3JaHUM, COOPYKEHUH, KOMMYHHUKAIUH,
YXYILIEHHE YCIOBUI UX KCILTyaTaluu;

BO3HMKHOBEHHWE M AaKTUBHU3aLMA OMACHBIX TEOJOTMYECKHX IMPOLECCOB
(omon3Hu, KapceT, cyddosus, npocaaku, HabyxaHue TpyHTOB U JIp.);

IIOBBILIECHUE CEHCMUYECKON OAJIILHOCTH (mpu CEHCMUYECKOM
MUKPOpPallOHHPOBAHNHN) 33 CUET U3MEHEHUS KATETOPUU IPYHTOB MO CEHCMUYECKUM
CBOMCTBaAM;

U3MEHEHUE XHMMHMYECKOIO COCTaBa, AarpeCCUBHOCTH MW  KOPPO3HMOHHOM
AKTHBHOCTH I'PYHTOB M MOJ3EMHBIX BOJ;

3arpsi3HEHHE IOBEPXHOCTHBIX M IOA3EMHBIX BOJ, HCHOJIB3YEMBIX IS
XO35IMCTBEHHO-ITUTHEBHIX 1I€JICH;

YXyALIEHUE 3KOJOTHYECKON U CAaHUTAPHO-3IHAEMUOJIOTMYECKO 00CTaHOBKH
BCIEACTBUE  MOATOIUIEHUS  TEPPUTOPUI  NPOMBIIUICHHBIX  HPEINPHUSATUH,
MOJIATOHOB ~ OBITOBBIX M MPOMBINUIEHHBIX  OTXOJIOB,  He(TEeXpaHWIHUIL,
CKOTOMOTMJIbHUKOB U JPYTMX HMCTOYHUKOB XHUMHUYECKOIO M OPraHUYECKOro
3arpsi3HEHHUS;

MOBPEXK/ICHUE MAMITHUKOB UCTOPUH U KYJIbTYPbl, YHUUTOKEHHE YHUKAIbHBIX
naHamagdToB.



B  onpeneneHHBIX  yCIOBHSX ~— MOATOIUIEHUE  MOXET  IPUBECTH K
BO3HUKHOBEHUIO YPE3BbIYANHBIX CUTYALUH.

8.1.4. HHKEHEepHO-reOoJOTUYECKUE U3BICKAaHWA B pAllOHaX pas3sBUTHS
noATomieHus: B pononHeHue k mnm. 4.2 u 5.9 CII 11-105-97 (wacts 1) gomxHbI
o0ecreynBaTh:

U3YYEHUE M OLEHKY THJIPOT€OJIOTMUYECKUX YCIOBUM TEPPUTOPHUH (PErHOHa,
paiioHa, TJIOMIAIKH, YUacTKa, TPAcChl) 0OBEKTOB CTPOUTEILCTBA;

BBISIBJICHUE MCTOYHUKOB TMOJATOIUIEHUS M 3arpsi3HEHUs] TMOA3EMHBIX U
NOBEPXHOCTHBIX BOJI;

BBIIIOJTHEHUE TIPOTHO3a M3MEHEHHUSI TUAPOTE€OJIOTHYECKUX YCIOBUH C YYETOM
BBI3bIBAEMBIX IMOJITOIIEHUEM HETATUBHBIX MOCIEICTBUIA;

OLICHKY OIIACHOCTM BO3HHMKHOBEHUS W PA3BUTHA IOATOILICHUS IPU
Pa3JIMYHBIX BUJIAX UCIIOJIb30BAHUS TEPPUTOPUH;

NOJlyYeHUE HEOOXOIMMBIX TMapaMeTpoB Jjsi OOOCHOBaHHUS IPOEKTHBIX
PELIEHHI IO CTPOUTEIBCTBY (PEKOHCTPYKILIMH) 30aHUN U COOPYKEHUHN B YCIOBUAX
Pa3BUTHS NOJATOIUIEHUS U UX MHXKCHEPHOH 3alUTE;

pa3paboOTKy MNPEUIOKEHUH W PEKOMEHJAlUi MO0 OpraHu3alud U BEACHUIO
TUAPOJMHAMUYECKOTO M THUJIPOXMMUYECKOIO MOHUTOPHUHIa MOA3EMHBIX BOJ M
Pa3BUTHS COMMYTCTBYIOLIUX MPOIECCOB.

8.1.5. Tlpu MHXEHEPHBIX U3BICKAHUSAX CIEAYET YUUThIBATh, YTO MOJATOIUICHHUE
pa3BUBAEeTCA IO JBYM NPUHUUIHAIBHBIM THUIPOT€OJOTHYECKUM  CXEMaM,
Pa3TUYHBIM I10 PEKUMY, YCIOBUSAM (DOPMUPOBAHUS U XapaKTepy pacrpoCTpaHEHUs
[OJI3EMHBIX BOJ:

Cxema | - moarormieHne pa3BUBAETCsl BCIEACTBUE MOJABEMA YPOBHS IIEPBOrO
OT MOBEPXHOCTU OE3HANOPHOIO BOJAOHOCHOTO TOPH30HTA, KOTOPBIA HCIBITHIBACT
CYILLIECTBEHHBIE CE30HHBIE W MHOTIOJIETHHE KOJEOaHMs, HAa TEPPUTOPUSX, I/
riiyOMHa 3ajJe€raHvs YpOBHS MOJ3EMHBIX BOJ B OOJIBIIMHCTBE CIy4aeB HEBEJIHMKA
(oObryHO He mpeBblmaer 10 - 15 ™M); Opu NOATOIUIEHHH HAOIIOJAETCS
MPEUMYILIECTBEHHO €CTECTBEHHO-TEXHOI'€HHBINA TUIT PEXXHUMa MOJ3EMHbBIX BOJI;

Cxema 2 - NOATOMIIEHHE PAa3BUBAETCS BCIEJICTBUE YBIIAXXHEHUSI TPYHTOB 30HbI
asparuu u (uin) GopMHUPOBaHKS HOBOT'O TEXHOTEHHOT'O BOJOHOCHOTO TOPU30HTA C
NOJEMOM €ro YpOBHS Ha TEPPUTOPUAX, I/I€ TOJ3EMHBIE BOJBI HMEIOT
CIOPAUYECKOEe PpACIpPOCTPAHEHHE WM BOOOIIE OTCYTCTBYIOT JO KPOBIH
MOJICTUJIAIONIET0  BOJOymopa JuOO ypOBEHb TMEPBOTO OT  TOBEPXHOCTH
BOJIOHOCHOTO TOPU30HTA 3aJeraeT Ha 3HAUYUTEIbHOM rryouHe (00bryHO 60see 10 -
15 M); npu NMOATONIEHUM HAOMIOAAETCS TEXHOTCHHBIM THUIl PeXHUMa IMOJ3EMHbIX
BOJ.

[IpuHUMNMaNbHBIE pa3IWyvsg B PA3BUTHUU TOJTOIUIEHUS NPEAONPECISIOT
celu(PUKy U METOAUYECKYIO HAIPaBICHHOCTh W3BICKAHUH, a TaKKe€ METOAHKY
MIPOTHO3a U3MEHEHHSI TUAPOTreOJOTNYECKUX YCIOBUM U OCOOCHHOCTU MHKEHEPHO-
TUIPOT€0JIOrMYECKOr0 000OCHOBAHUS MHKEHEPHOMN 3aILUTHI.

8.1.6. IIporHo3 u3MEHEHUs THAPOrEOJIOTHYECKUX YCIOBUM B pailloHaX
Pa3BUTHS WIM BO3MOKHOTO BO3HUKHOBEHHMS TTOATOIUICHHS JOJHKEH COCTABIIATHCS C
y4ETOM CXEM pa3BUTHS ITpoliecca.

[Ipu pa3BuTHUM mporecca 1o cxeme | BBINMOJIHAETCS MPOTHO3 MOABEMA YPOBHS



U W3MEHEHUsT XMMHUYECKOI'O COCTaBa TPYHTOBBIX BOJ C YYE€TOM €CTECTBEHHBIX
(CEe30HHBIX M MHOTOJICTHHX ) KOJICOAHUH.

[Tpu pa3zBuTuu npoiecca Mo cxeme 2 BBIMOJHACTCS MPOrHO3 (GOPMUPOBAHUS
TEXHOTE€HHBIX MOJ3EMHBIX BOJ M M3MEHEHHs CBOMCTB TPYHTOB 30HBI a’paluu
(0cOOEHHO, eciIu ATU TPYHTHI IPOCAI0YHBIE WIIH HAOYXaIOIIHE).

Bce MHXXEHEepHO-reoJIOTMYECKHE M TUAPOTr€OJOTUYECKUE MPOTHO3bI TOKHBI
BBINIOJIHATBCSI C  YYETOM BIMSHUS TEXHOT€HHBIX HArpy30K M BHEIIHHUX
UIPOIMHAMUYECKUX TpaHul] uccieayeMoil tepputopuu. [Ipu sTom uccienyemas
IUIOIIAIb MOKET 3HAUUTEIBHO IPEBOCXOIUTH IUIOIIAAb IPOEKTUPYEMOTO OOBEKTA.

[Ipy BBINOIHEHUU NPOTHO30B M3MEHEHHUS T'MAPOTE€OJIOTHYECKUX YCIOBUI
(pexuMa MoA3eMHBIX BOJI, JUHAMHMKH apeajioB 3arpsi3HEHUS MOI3EMHbBIX BOJ U JIp.)
PEKOMEHIYETCSI  COCTABJIITH  T'MAPOTE€OJIOTMYECKYK)  MOJENIb  TEPPUTOPHH,
PEryJISIpHO MOMOJIHAEMYIO HOBOM MH(OpMaLMel MU MOCIEeYIOINUX U3bICKAaHUSIX.

['upporeosiornyeckue  MPOTHO3bl  JIOJDKHBI  YYUTBIBATh  JOJITOJIETHUE
MEPCHEKTUBBl 3KOHOMHMYECKOTO W COLMAIBHOIO PAa3BUTHUS PErHOHA, TrOpoja,
nocesieHus. [IpooKUTebHOCTh MEpHOia, HA KOTOPBIA COCTaBISETCS MPOTrHO3
M3MEHEHUS TUIPOT€0JIOrHYECKUX YCIOBUM HA 3aCTPOEHHBIX TEPPUTOPUSIX, TOJIKHA
coctaBiATh 5 - 15 mer. Kaxzaple 5 j1eT MpoOrHO3 IOMKEH KOPPEKTUPOBATHCS B
COOTBETCTBHM C HW3MEHEHUEM TEXHOT€HHOM Harpy3kud (HOBOE CTPOUTEIHCTBO,
PEKOHCTPYKIIHS, paCIIMPEHUE WA JTUKBUAALNS OOBEKTOB).

8.1.7. B cmydae eciau OLEHKAa CUTyallud M TPOTHO3 HM3MEHEHHS
T'MJIPOr€0JOrMYECKUX YCIOBUM CBUIETENBCTBYIOT O HEOOXOAUMOCTH MHKEHEPHOMN
3alIUTBl OT MOJATOIUIEHUS, JTOJKHO OBITh MPETYyCMOTPEHO MOJIYUYEHHE HCXOTHBIX
JaHHBIX, HEOOXOIUMBIX JUIsl BbIOOpa BHJIOB HH)KEHEPHOM 3aIlMThl, THIIA,
KOHCTPYKLUMU U pexuma paboThl BOJOINOHU3UTENBHBIX YCTPOWCTB M PELICHUS
Apyrux 3ajaad.

8.1.8. K omenke OmNacHOCTM IOATOIUIEHUS  CIEAYET  IOAXOIUTH
¢ depeHIrpOBaHHO B 3aBUCUMOCTH OT CTEIIEHH OCBOEHHOCTH TEPPUTOPUU:

Ha 3acTpaMBaeMod (MJM IUJIAHUPYEMOM K 3aCTpOMKE) TEPPUTOPUHU - 3TO
BO3MOXXHOCTh ~ BO3HMKHOBEHMSI M  Pa3BUTHS  Mpolecca MOJATOIUIEHHS B
OIPEJETICHHON MPUPOIHO-TEXHOTC€HHONM 00CTAaHOBKE (XapaKTepu3yeTcs IIIOMIAIbI0
U CKOPOCTBIO pa3BUTHS MIPOLIECCa);

Ha y’K€ 3aCTPOCHHOIN TEPPUTOPHUH - 3TO CIIOCOOHOCTH MPOLIEcca MOATOIICHUS
BBI3bIBATh HETATUBHBIE MOCIEACTBHUS M HAaHOCHUTH YIIEpO, pa3Mepbl KOTOPOIo B
OTIpE/ICTICHHBIX NPUPOJHBIX YCIOBUSAX Iu(pdepeHIMpoBaHbl M0 IUIOMIAJU U BO
BPEMEHH B 3aBUCUMOCTH OT TUIIOB M HMHTEHCHUBHOCTH TEXHOI'€HHOW Harpy3KH
(xapaxTepusyercs: K03(h(PUIHEHTOM MOPaXKEHHOCTH TEPPUTOPUU MOATOIUICHUEM U
HAaHOCUMBIM YIIIEPOOM).

Omnenky ymuiep0Oa ciefyeT BBIMOIHATh MPU YYaCTUU H3BICKATENBCKOM, a Mpu
HE00XOMMOCTH, HAyYHO-UCCIIEI0OBATENBCKON OpraHU3aluu.

8.1.9. B mpoiecce TUAPOreoIOTHYECKUX HCCIEIOBaHUN HEOO0XO0JIUMO
YCTaHaBJIUBATh:

(GUIBTPALIMOHHBIE CBOMCTBA TPYHTOB B TIpaHUIaX paioHa (TUIOLIAJKK)
M3bICKaHMM, a TAK)KE B Mpeeiax €€ BHEIIHUX FMAPOAMHAMUYECKUX TPaHUILL;

3aKOHOMEPHOCTH  (POpMHUpOBaHUS pexuMa (ypOBEHHOTO, XMMHYECKOTO,



TEMIIEPATYPHOI'0) MOA3EMHBIX BO/I;

TUTIBI BOJ00OMeHa ((puibTparuss B BOJOHACHIIIEHHOW 30HE; BJIaromnepeHoc,
MPOUCXOMSIINNA B HEHACBHIIIEHHON 30HE TyTeM HWHOWIBTPAIMH W WCIAPCHUS,
nepeaada THIPOCTATUYECKOro AaBieHUs; AU(PQPY3UOHHBIM MEPEHOC BEIIECTBA U
ap.);

0COOCHHOCTH B3aMMOCBSI3H MOA3EMHBIX U MTOBEPXHOCTHBIX BOJI;

XapaKTEPUCTUKY 00JIacTel pa3rpy3Ku MOTOKA MOJI3EMHBIX BOJA U YIAIEHHOCTH
UX OT U3y4aeMOM IJIOIIAKH;

arpeCCUBHOCTh U KOPPO3HOHHYIO AaKTHUBHOCTh IOA3EMHBIX BOJ C YYETOM
BO3MOKHOTO 3arpsi3HEHUSL.

HccnenoBaHne M OLEHKA BIMSHUSA MOATOIUIEHHS HAa SKOJIOTMYECKYIO
00CTaHOBKY  (M3MEHEHHE  TMPUPOJIHBIX W  TEXHOTCHHBIX  JIaHIA(TOB,
3a00J1auMBaHKe, CHIKCHUE arpOTEXHIUYECKUX CBOMCTB MOYB, THOEITh U N3MECHECHHE
COCTaBa PaCTUTEIBHBIX COOOIIECTB, YXYAIIIEHNE YCIOBUN KU3HA HACETICHUS, B TOM
YHCIJIC CAHUTAPHO-ITHIEMHOJIOTHYECKON 0OCTAaHOBKH) JTOJDKHBI OCYIIECTBISATHCS B
KOMIUJIEKCE C MHXKEHEPHO-IKOJOTMYEeCKMMH u3bICKaHusiMu corsiacHo CII 11-102-
97.

8.1.10. B TeXHMYECKOM 3a/JaHUM HA WUHXEHEPHO-T€OJOTUYECKUE M3BICKAHUSA
IUIsl CTPOMTEINIBCTBA B pallOHAX Pa3BUTHUS MOATOIUIEHUS B AOMOJHEHHE K 1. 4.13
CHull 11-02-96 u n. 4.6 CII 11-105-97 (wacth I) HE0OXOAMMO HPUBOAUTH
CJIEAYIOIINE CBEIICHHUS:

0COOEHHOCTH (TUIAaHUPOBOYHEIE, KOHCTPYKTHBHBIE, HUCTOPUYECKHE,
COIIMAJIbHBIE, DKOJIOTHUECKHE U JIP.) TEPPUTOPHUI U OOBEKTOB CTPOUTEIHCTBA;

MIyOMHY 3allo)KeHHs (PYHIAaMEHTOB M TUIYOMHY KPUTHYECKOTO YPOBHS
MOA3EMHBIX BO/I, €CJIM 3T JaHHBIE YCTAHOBJICHBI POEKTHOW OpraHu3alue;

JVHAMUKY CYIIECTBYIOIIEH 3aCTPOUKHA TEPPUTOPHH;

00bEMBI BOJIONIOAAYH M BOAOOTBEACHUS MO PA3IUYHBIM THUIIAM 3aCTPOUKH;

KPaTKyl0 XapaKTepUCTUKY BOJIOHECYIIUX KOMMYHHMKAllMM M CBEICHUS 00
aBapusX Ha HUX;

XapaKTEPUCTUKY CUCTEM PEryJMPOBaHUS TOBEPXHOCTHOTO CTOKA,

CYIIECTBYIOIIME CHUCTEMbl HWHXXEHEPHOM 3alllUThl OT TMOATOIUICHHS U UX
3 PEKTUBHOCTE;

COCTaB U COCTOSTHUE CTallMOHApPHOW M BPEMEHHOM HaONIOAATENIbHBIX CeTei
(rocynapCTBEHHBIX U BEIOMCTBEHHBIX );

JAHHBIE O BHUJIAX U YIIEpOE OT HEraTHBHBIX MOCIEACTBUN MOJTOIUICHUS U
JIPYTUX OMACHBIX F€OJIOTUYECKUX U HHXKEHEPHO-T€0JIOTUYECKHUX MPOIIECCOB;

TpeOOBaHUSI K COJAEPNKAHUIO TPOTHO30B M3MEHEHUS TUIPOTEOIOTHUYECKUX
YCIOBUH.

8.1.11. IlporpamMmma ruAPOre€OIOTHYECKUX HCCIEAOBAHUN NPU HHKECHEPHBIX
M3BICKAaHUSAX B pallOHaxX pa3BUTHA MOATOILUIEHMS B nononHeHue K 1. 4.14 CHull
11-02-96 u 1. 4.8 CII 11-105-97 (uacts ) nomxHa coaepkarth:

000CHOBaHME  TpaHULl  TEPPUTOPUH, HA  KOTOPOM  MIPOBOJATCSA
TUIPOTE€0JIOTMYECKUE UCCIIEI0BAHNUS,

000CHOBaHUE U BBHIOOpP BO3MOXKHOTO OOBEKTa-aHAJIOTa JJIsl OIIEHKU Pa3BUTHS
npoliiecca NOATOILICHHUS;



NepeyYeHb OMPEACISIEMbIX THUAPOTE€OJIOTHYECKUX MMapaMeTPOB, METOIBl HUX
MOJTYYCHHS ¥ PACIIONIOKEHNE IMTyHKTOB OMBITHO-(PIIIBTPAIIMOHHBIX PabOT;

000CHOBaHWE, MpU HEOOXOAUMOCTH, CO3JaHHUSI CETH HaOII0aTEeIbHbBIX
CKBAXXUH JUIsl TPOBEACHUS TUAPOTre0JIOTHYECKOTO MOHUTOPHHTA.

B nporpamMme ruaporeosiorM4eckuxX HCCIEIOBAaHUN COCTaB, OOBEMBI,
METOJMKY M TEXHOJIOTHIO THAPOTEOJIOTHYECKUX paldOT CleayeT YCTaHaBJIMBATh
UCXO0/As U3 pabodeil TUIMOTe3bl O THAPOTEOJIOTMYECKUX YCIOBUSIX TEPPUTOPHH,
ompeneNonmMx crnenu@uky pa3BuTus nojarorvieHus. Pabouas rumoresa
COCTaBJIIETCSl MO JaHHBIM cOopa M 00OOIIEHMS] MaTepUajoB TOCYIAPCTBEHHBIX
reoJIOr0-Cb€MOYHBIX ~ pabOT, HMHXKEHEPHBIX M3bICKAHUW ©  CHEIUaJIbHBIX
UCCJICIOBAHUNA  MPONUIBIX  JIET, PETPOCHEKTUBHOTO  aHaiIM3a  JUHAMUKH
TEXHOT€HHOTO OCBOEHHUS TEPPUTOPUH.

B cnyuae naBHOCTH M3bIcKaHuii npouuibix JeT (. 5.2 CII 11-105-97 vacts 1)
70 pa3pabOTKHA MPOrpaMMbl THIPOTEOIOTUUECKUX HCCIICIOBAHUN PEKOMEHIYETCS
BBITIOJTHUTH PEKOTHOCIIUPOBOYHOE OOCIIEA0BAHUE UCCIIETyEMON TEPPUTOPUH.

JIns1 3aCTpOEHHBIX, 3aCTPAUBAEMbIX U HAMEUAEMbIX K 3aCTpPOMKE TeppPUTOPUIL
B pailloHaX  pa3BUTHUS  TOATOIUICHMS,  HE3aBUCUMO  OT  CJIOKHOCTH
reoMop(oSIOTHUECKUX, Te0JIOTUYECKUX, TUAPOre0JIOTHYECKUX,
TUAPOJMHAMUYECKUX YCJIOBUH M HMHTEHCUBHOCTH TEXHOTECHHBIX BO3JICHCTBUH,
npunuMaetcs Il (cioxkHas) KaTeropusi CJI0KHOCTH MH)XEHEPHO-T€OJIOTHYECKUX U
ruaporeosiorundeckux ycinoBuit (IIpunoxenune b CIT 11-105-97 gacrts 1), Tak kak
MOJITOTUICHHE MOXET OKa3blBaTh pEIIAIOIIee BIUSHUE Ha BBHIOOP MPOEKTHBIX
pELICHU.

8.1.12. K cocraBieHni0 TEXHUYECKOTO 3aJaHusi W TporpaMMmbl paboOT Ha
WHKEHEPHO-T€0JIOTUYECKUE M3bICKAaHUS HAa 3aCTPOEHHBIX TEPPUTOPUAX U (WUIIN)
JUISE 0CO00 OTBETCTBEHHBIX OOBEKTOB, MPU HEOOXOAMMOCTH, CIEAYET MPUBIICKATH
CHEUAIU3UPOBAHHBIE MPOEKTHO-U3BICKATEIHCKUE WiIn Hay4HO-
HCCIIEIOBATENbCKUE OpPraHu3alliy, KOTOPhIE B JaJbHEUIIIEM MOTYT y4acTBOBaTh B
COCTaBJICHUU MPOTHO30B U3MEHEHUS THUAPOrEOJIOTHYECKUX YCIOBUNM U BHIPAOOTKE
peKoOMeHAaIuM ISl TPUHSATUS MPOSKTHBIX PEIISHU 10 NHKEHEPHOU 3allluTe.

8.1.13. I'maporeonorudyeckue UCCAEI0BAHUS MPU UHKEHEPHO-T€OJIOTHUYECKUX
U3BICKAHUAX B pailOHAaX pPa3BUTHS MOJTOIUICHUS IPOBOMASTCS, Kak IPaBUIIO, B
KOMIUJIEKCE  C  MHXXEHEPHO-TUJIPOMETEOPOJOTUYECKUMH M WH)XEHEPHO-
HKOJIOTHYECKUMHU HW3BICKAaHUSIMU W TPeOYIOT B3aUMHOM YBSI3KM BO H30€XaHHE
TyOIMpOBaHMS BBIMOJIHSIEMBIX PadoT.

8.2. CocTaB MHXKEHEPHO-T€OJOTMYECKUX U3bICKAHUM.
JlonoJTHUTEIbHBIE TEXHHYECCKHE TPESOOBAHMUS

8.2.1. B nmonosiHEHHWE K COCTaBy HWHYKEHEPHO-TE€OJOTMYECKUX H3BICKAHMM,
npeaycmorpenHomy nm. 5.1 u 5.9 CII 11-105-97 (wacts I), Ha TeppuTOpuUsIX
pa3BUTHS MOATOIUIEHHS C LEJIbI0 KOMIUIEKCHOW  OIIEHKH  HHXEHEPHO-
re0JIOTUYECKUX U THUAPOTeOJIOTMYECKUX YCIOBUH TEpPPUTOPUM B MpeJenax
BHEUIHUX THUJIPOJIMHAMUYECKHX TpaHUll, a TakKkKe TIUIPOreoOrnIecKoro
palloHMPOBaHUS IO YCJIOBUSM PA3BUTHUS MOATOIUIEHMSI U COCTABJIEHUS MPOTHO3a



U3MEHEHHUSI TUJPOTreOJOrMYeCKUX YCJIOBHM B 3aBHCHUMOCTH OT CHEUU(UKH
pa3BUTHS MOATOIUIEHUS MO cXeMe | miam 2 mpu OTCYTCTBUM HEOOXOAMMBIX
MaTepuaJioB  W3bICKAHUM M HUCCIEAOBAHMM  MPOLLIBIX  JIET  CJIEAyeT
MIpe1yCMaTpUBaTh BBIIIOJIHEHHUE CIAEAYIOIINX BUJOB ChEMOK:

JUIsl TEPPUTOPHUIA, T€ NOATOIUIEHHE PAa3BUBAETCS MO CXeMe 1, - MHKEHEPHO-
TUIPOT€0JIOrMYECKO Uiu (IIPU OTCYTCTBUU I€OJIOTMYECKON KapThl) KOMIUIEKCHOMN
MHXEHEPHO-THUAPOTEOJIOrHYECKON  ChEMKH, BKIIOYAIOMIEH OTAENbHbIE BHJbI
TUIPOTE0JIOTMYECKUX padOT U CHIEUANIbHBIX THAPOT€0JIOTHYECKUX UCCIIEeI0BAHUM;

JUIS TEPPUTOPHUIA, TJIe MOATOIVIEHUE Pa3BUBAETCSA MO CXEME 2, - UHKEHEPHO-
reOJIOTUYECKOM ChEMKHM C U3YYEHHEM BOJOIPOHUIIAEMOCTH TPYHTOB 30HBI
a’paluy, JETalbHOCTh KOTOPOM B COOTBETCTBUM € MacUITA0OM M3bICKaHU
oOecrieynBaeTcs  OMNBITHO-(PHIBTPAIMOHHBIMA ~ pabOTaMH,  CTAIllMOHAPHBIMHU
HaOJIOICHUSIMU U OpPYTrUMU CHeUaIbHBIMA THIPOTr€0JIOrHYECKUMU
UCCJIEI0BAHMSIMM.

8.2.2. Coop m 00pabOTKy MaTepraaoB W3BICKAHUI M UCCIICIOBAHUNA TPOIIIIBIX
JET HEOOXOJUMO BBIOJNHATH NMPU HHXKEHEPHO-T€OJOTMYECKUX H3BICKAHUAX JUIS
KOKJI0M cTaauu pa3pabOTKU MPEANpPOEKTHONM M NPOEKTHOW JOKYMEHTAIUH, C
Y4YETOM pe3yJIbTaTOB cOOpa Ha MPEAIIECTBYIOUIEM 3Tale M B YETKOM YBA3KE C
3a/layaMu U3bICKAHUI Ha COOTBETCTBYIOLIEM JTarle.

B nononnenne k m. 5.2 CII 11-105-97 (uwacte I) cbopy u o00OpaboTke
NOJJIE¥KAT:

Marepuaibl TOCYJApCTBEHHBIX THUIPOT€OJOTMYECKMX UM KOMIUIEKCHBIX
I'€0JIOrO-THPOreoIornueckux cheMok Macmrtados 1:500000 - 1:50000;

JAaHHbIE MHOTOJIETHUX KJIMMAaTHYECKUX U THAPOJIOTUYECKUX HAOIIOICHUH;

MaTepuaibl CTAlIMOHAPHBIX THAPOTEOIOTHYECKIX HAOII0IEHUH;

pe3yJIbTaThl OMBITHO-(OUIBTPALMOHHBIX PAOOT MO U3BICKAHUSAM MPOIILIBIX JIET;

MaTepHalibl THIPOT€0JIOrMYECKOT0 MOJIEIUPOBAHHS;

JAHHBIE [0 M3YyYEHHIO BOJHOIO OanaHca HCCIEAyeMOW TEPPUTOPUH U
pe3yibTaThl paHee BBINOJHEHHBIX MPOrHO30B M3MEHEHHUS TUAPOTreOJOrMYECKHX
YCIIOBHI;

CXEMbl HWHXEHEPHOW 3alllUThl TEPPUTOPUU OT OMACHBIX MPUPOIHBIX U
IPUPOAHO-TEXHOTEHHBIX MPOLIECCOB;

CXEMbl HMH)KEHEPHO-THAPOTE€OJIOTHYECKOTO O0OOCHOBAaHUS  AKCIUIyaTalluu
MECTOPOKICHHUH MOJIE3HBIX HCKOMAEMbIX U 3aILUTHI UX OT 3aTOIUICHUS;

CXEMBI SHEPTETUYECKOIO UCIIOIb30BAHUS PEK;

CXEMBI UCIIOJIB30BAaHUS BOJHBIX PECYPCOB.

B coctaB matepuanos, mojaiexaux cOOpy M aHaiu3y, ClelyeT BKJIHYaTh
CBEJICHUS O TEXHOT'€HHOM OCBOEHUH TEPPUTOPUU:

OCOOEHHOCTH 3aCTpPOWKH (IIAHUPOBOYHAS CTPYKTYypa, KOHCTPYKTHUBHBIE
OCOOEHHOCTH U COCTOSIHUE 3aryyOJICHHBIX IOMELIEHUN U (yHIAMEHTOB);

pacmojio)KEHHE UM COCTOSSHUE  CEeTM  BOJOHECYLIUMX  KOMMYHHUKaUUN
(BomompoBOJa, KaHAIW3ALMK, TEIJIOTPACC, JMBHEBBIX BOJOCTOKOB), OYHCTHBIX
COOPYIKECHUN;

CYILIECTBYIOIIUE CHUCTEMbl MH)KEHEPHOM 3alluThl OT MOJATOIUIEHUS U UX
3 PEKTUBHOCTE;



CYILLIECTBYIOIIAsl CETh HAOMIOAATEIbHBIX CKBRXKUH U IMYHKTOB HAOJIIOACHUI 3a
aepopMaIsIMi TPYHTOB OCHOBaHHM U COOPYKEHHI;

JaHHble 00 ymepOe OT pa3BUTHUS MTOATOIIICHUS.

8.2.3. HemmdpupoBanue a’po- U KOCMOMATEPUAIOB U ad3POBU3YAIbHBIC
HaOJIIOACHUS, KaK MPaBUIIO, JOJHKHBI IPEAIIECTBOBATH MPOBEICHUIO IPYTUX BUOB
WHXEHEPHO-TEOJOTUYECKUX UM THUJPOreOJIOTMUYECKUMX padOT, BBINOJHATHCA B
cootBeTcTBUM ¢ TpeboBaHusimH 1. 5.3 CII 11-105-97 (uwactb I) u oxBaThIBaTh BCIO
TEPPUTOPUIO BO3MOXHOTO  Pa3BUTHS NOATOIUICHUS hi (o) BHEIIHUX
TUAPOAMHAMUYECKUX rpaHull. OCHOBHAs 3a/1a4ya JemuGpUpoOBaHUs 3aKII0UAETCS B
BBISIBJICHUM YYacTKOB IMOJbEMa YPOBHS TPYHTOBBIX BOJ U CIEKEHHH 3a
JMHAMUKOW TIpoliecca MOATOIUICHUS (B pe3yJibTaTe CUCTEMATUYECKUX YTEUYEK W3
KOMMYHUKAIIMI, €CTECTBEHHOIO MOJANOPa FPYHTOBBIX BOJ U ApYyrux npuuuH). [Ipu
nemuppUpPOBaHUN JODKHBI HCIOJIB30BAThCSl TAKUE TPU3HAKU, KAaK H3MECHEHHE
TOHa W IIBETa TPYHTOB M PACTUTEIBHOCTH Ha (OTOM300paKEHHU, MOSBICHUE
BJIArOJIFOOMBBIX PACTUTENBHBIX COOOIIECTB, CONISTHOK, 3aTOIUICHUE €CTECTBEHHBIX U
MCKYCCTBEHHBIX NOHIKEHHI penbeda (KapbepoB, TpaHIIEH, KOTIOBaHOB). Ilpu
HaJIMYUHM PA3HOBPEMEHHBIX a3pO- WJIM KOCMHUYECKHX CBEMOK CIEIyeT, 110
BO3MOYKHOCTH, BBISBJISITH HAYaJbHYIO CTAJUI0 MOATOIUIEHUS W YCTAHABIMBATH
OpPUEHTHUPOBOYHYIO CKOPOCTh JaJIbHEHIIIEr0 pa3BUTHS MPOILECCA, YTO MOXKET OBbITh
MCII0JIb30BAHO MPHU COCTABJICHUH MPOTHO3a HA MEPCIEKTUBY.

[Ipy mpoBeAeHMM THUIPOTEOJIOTMYECKOr0  JACMHU(PPUPOBAHUSA, TTOMUMO
doTorpaduyeckoii  4yepHO-OeoO W MHOTO30HAJIBHOM,  PEKOMEHIYEeTCs
UCIIOJIb30BAHUE MAaTEpPUAlIOB pPaJMOJIOKAIMOHHOW, TEIUIOBOM W JAPYruX BHJOB
ChEMOK, (PMKCUPYIOIINUX U3MEHEHHE TEMIIEPATyphl U BIIaXXHOCTU TPYHTOB.

8.2.4. PexorrnocrupoBouHoe obciienoBanue B gomnojHenue K m. 5.4 CII 11-
105-97 (uactpb 1) BBIMOJHSAETCS C LI€JIbI0 YTOUHEHUSI COOpPAaHHBIX MATEPUAIOB ISl
IIPEIBAPUTEIILHON  OLIEHKHM  COBPEMEHHBIX  THAPOr€OJOTMYECKUX  YCIOBUUI
TEPPUTOPUM, YTOUYHEHUS METOJMKH, COCTaBa M O0bEMA TUIPOreOJOTHMYECKHX
pabor. HeoOXoauMOCTh BBINOJHEHUS PEKOTHOCIUPOBOYHOIO OOCIEIOBaHUS U
COMPOBOXKJAIOIINX €ro JOMOJHUTENbHBIX BHAOB padOT MPU HEIOCTATOYHOU
TUIPOTE€OJIOTMYECKON  M3YYEHHOCTH  TEPPUTOPUU  TpeOyeT  CHenuaibHOro
000CHOBaHMUSI.

8.2.5. MapupyTHble HAOMIOAEHUS CIEAYeT OCYIIECTBIATh B Ipollecce
PEKOTHOCHIUPOBOYHOTO 00CII€I0BaHUS, HHKEHEPHO-T€0JIOTMYECKON U MHKEHEPHO-
TUAPOre0JIOTHYECKUX ChbeMOK B cooTBeTcTBUU C 1. 5.5 CII 11-105-97 (wacts I).

B xone mapuipyTHbIX HaOII0AE€HUNA HEOOXOJUMO OCYIIECTBIIATS:

ONMCAHUE BHEIIHUX IPOSBICHUN IpolLecca MOATOIUIEHUS, B TOM YHCIE C
UCIIOJIb30BaHUEM T'€000TaHMUECKUX UHIUKATOPOB;

ONMCAHUE MPOSIBICHUI HWHXEHEPHO-TE€OJOTMYECKUX MPOLECCOB, BBI3BAHHBIX
MOATOIVIEHUEM;

BBISIBJIEHUE BO3MOXHBIX HCTOYHUKOB TEXHOT€HHOTO HWH(PUIBTPALMOHHOIO
MUTaHUS U 3arpsI3HEHUS OJ3EMHbBIX BOJI;

o0OcnenoBaHue U yCTaHOBJICHUE BHEIIIHUX u BHYTPEHHUX
TUAPOIMHAMUYECKUX TpaHull (PeKd, KaHajlbl, MPYJIbl, O3€pa, BOJAOXPAHHIIUIIA,
OpOIlIaeMble MACCHBBI, OBpa)KHasi CE€Tb, MECTHbIC JI[PEHAXHBIE CHUCTEMBbI U JIp.)



uccieayeMon o0aacTi GuIbTpaIny;

OLICHKY JKOJOTMYECKUX IIOCJIEACTBHI IMOATOIUIEHUS HAa IOPAXEHHBIX
y4dacTkax  (3KOJIOrO-THAPOTE€OJIOTMYECKNE  HAOJMIOJEHHS  MPOBOIATCA B
cootBercTBHM ¢ TpedboBanusmu CII 11-102-97);

0oTOOp MPOO MOBEPXHOCTHBIX M MOA3EMHBIX BOJ (POJHUKOB, KOJIOJIEB) IS
71a00paTOPHBIX UCCIAEAOBAHUI UX XMMUYECKOTO COCTABA U 3arPA3HEHHOCTH.

[Tpu MapupyTHBIX HAOJIOACHUSIX HA 3aCTPOCHHON (OCBOEHHOW) TEPPUTOPUU
HEO0OXO0IUMO JOTOTHUTEIBHO TPOBOIUTH:

¢ukcanuoo TJIyOMHBI 3ajJeTaHUsl YPOBHS BOJbl B OTKPBITBIX BOAOEMax U
KOJIOALIAX C ONPOCOM MECTHBIX JKUTENEW O HaOJIONAIOIIUXCS W3MEHEHUSX €ro
IIOJIO>KEHUS BO BPEMEHH;

BBISIBJICHUE MOATOIUICHHBIX 3[aHUM, COOPYKEHUI W BO3MOXKHBIX IPUYUH KX
MOATOIUIEHUS;

OCMOTp CYIIECTBYIOIIEH HAOMIOAATEILHON CETH;

BBISIBJICHHE M omucaHue JedopMaluii HMHXKEHEPHBIX COOPYKEHUH Ha
y4acTKax, rje HaOto1aeTcs NOJbEM YPOBHSA IPYHTOBBIX BOJ U (WJIM) U3MEHEHUE
BJIQXHOCTH TPYHTOB M MMEIOTCA TMPU3HAKK MOATOIUVIEHUS (HEpaBHOMEpPHbIE
OCaJIKM, TPEIIMHbI B CTEHAX 3JaHUi, pa3pylIE€HUE TMOKPBITHI aBTOMOOMIIbHBIX
J0por);

OMPOChl MECTHOTO HACEJIEHUS O MPOSIBICHUSIX TOJATOIUICHUs, (aKTax
HAaHECEHHOTO MaTEepUaIbHOIO, COLHUAJIBHOIO M SKOJIOTMUYECKOro yuepba Hu
MMEBIINX MECTO aBapUMHBIX CUTYALIUAX.

JIuHMM  MapuIpyTOB  JOJDKHBI 10  BO3MOXKHOCTHM  IIEPECEKAaTh  BCE
THUIPOTEOJIOTMYECKME  KOHTYpPBI,  BBIJACIICHHBIE IO  pe3yJibTaTaM  paHee
IIPOBEICHHBIX ~ CBEMOK W THUJAPOreOJIOTMYECKMX  HMCCIENOBaHWWA  Ha
paccMaTpUBaEMONl TEPPUTOPUH, 30HBI MHUTAHUS U PA3rpy3KH TI'PYHTOBBIX BOJ C
y4eTOM TUApOorpauyeckol CeTh M BKJIIOYATh YYacTKH HauOoyiee aKTHUBHOTO
MPOSIBIICHHSI POLECCOB MOJATOIUICHHSI M €T0 MOCIEACTBHIA.

[Tpu MapuIpyTHOM 0OCIIE€I0BAaHUN TEPPUTOPUH AOKHO OBITh IPELYCMOTPEHO
MOCEIIEHHE YYACTKOB PACIOJIOXKEHUS MaMATHUKOB AapXUTEKTYypbl, HUCTOPUU U
apXeoJIOTMM M YCTAHOBJIEHA CYIIECTBYIOLIAS WU MOTEHIMAJIbHAS OMACHOCTh UX
MOJITOTUICHHS.

ITpu mnpoBeneHMHM MapIIPYTHBIX HAOJIOJEHUH BO3MOXXHO BBINOJIHEHHE
OTPaHUYEHHBIX 00BEMOB OYpPOBBIX U TOPHOMPOXOAUECKUX padOT Uil ONPEEICHUS
ryOWHBI 3aJIeTaHusl YPOBHS TPYHTOBBIX BOJ U BEPXOBOJKH, COCTaBa M
OPUEHTHUPOBOYHBIX  (WIBTPALIMOHHBIX CBOICTB  BOJOBMEIIAIOIIUX  MOPOJ,
XMMHUYECKOTO cocTaBa Bojibl. CocTaB U 00beM padOT OMPENeNaoTCs MPOrpaMMoi
W3BICKaHHM.

[Io  pe3ynbraram  MapUIpyTHBIX  HAOMIOACHUHA W HMMEIOLIMMCS
TUIPOTE€OJIOTMYECKUM  KapTaM CIeAyeT OCYILECTBISATh BBIOOp HaIpaBiIeHUI
OCHOBHBIX pPa3BEelOYHBIX MNpOQUICH, TOYEK 3aJ0XKEHUS THIPOre0JIOrMYeCcKuX
CKBAXXMH U HAOJIOAATENbHBIX ITyHKTOB pPEKUMHOW CETH Ha MOA3EMHBIE H
MOBEPXHOCTHBIE BOJIbI, B TOM YKCJIE€ HA MECTHBIX 0a3zucax JpEeHHpPOBaHUA (pPEKax,
BOJIOEMAX ), OMPEACIISIONINX I'PAHUYHBIEC YCIOBHS JIs1 IPOTHO3HBIX PACUETOB.

ITpu HE0OXOUMOCTH HaMEUaroTCs MECTa PACIOJIOKEHHUS TOUEK HaOIIOAEeHUs



32 JUHAMUKOW W3MEHEHHUS BJIAXKHOCTU TPYHTOB B 30HE aj’palud, a TaKXKe B
AQHAJIOTMYHBIX MPUPOAHBIX YCJIOBHSIX Ha HE3ACTPOEHHBIX TEPPUTOPUAX IS
M3YUYEHUS ECTECTBEHHOT'O PEKUMA TPYHTOBBIX BOJI.

[lo pesynbraTam cObopa u 00pabOTKM MaTEepUaIOB M3bICKAaHUH U
MCCJEI0BAHUIM MPONUIBIX JIET, ACMIM(PPUPOBAHUSA a3pO- U KOCMOMATEpPUAJIOB U
MapHIpyTHOTO OOCJEIOBaHUS MPOBOAMUTCS THUMM3ALUUSA THUAPOTEOIOTHYECKUX
YCIIOBUM TEPPUTOPUHU.

8.2.6. IIpoxosika TOPHBIX BBIPAOOTOK OCYIIECTBIISIETCS B COOTBETCTBUH C TI.
5.6 CII 11-105-97 (uacts 1), a Takxke ps:

YTOYHEHUsI THUIPOreOJIOTHYECKOro pa3pe3a IO CTENEHH NPOHULAEMOCTH U
0OBOJIHEHHOCTH TIOPOJ;

U3YYEHUS] XMMHYECKOT0 COCTaBa IMOA3EMHBIX BOJ;

ONpEIEICHUS TEMIIEPATYPBI TOA3EMHBIX BOJ;

IPEIBAPUTEILHON OLIEHKM XapakTepa B3aMMOCBSI3U MEXIY BOJOHOCHBIMHU
TOPU30HTaMU, a TAKKE MEXAY MOJA3EMHBIMHU U IOBEPXHOCTHBIMU BOJAMU;

ONpeeNeHUs] CKOPOCTU ABUKEHUS MOA3EMHBIX BOJ;

BbIOOpa TOyOMHBI W  METOJOB T'MAPOTE€OJOTHYECKOTO  OMpOOOBaHUS
BOJIOHOCHBIX TOPU30HTOB Y TPYHTOB 30HBI a3palluu;

BBITIOJIHEHUS ONBITHO-(UIIBTPALIMOHHBIX PadoT;

PEXKUMHBIX HAOMIOJEHUN 3a TIOJOKEHHWEM YPOBHs, TEMIEepaTypod u
XUMHUYECKUM COCTaBOM I'PYHTOBBIX BOJ U UX C€30HHBIMU KOJIEOAHUSMU.

[Ipu ruaporeosornyecKux MCCIEAOBAHUAX Haubonee SPPEeKTUBHBIMU
SIBJISIFOTCSI CJIEYIOIIME CITOCOOBI OypeHHUs:

y1apHO-KaHATHBIA CIUIOUIHBIM 3a00eM - Al OypeHHs] TUAPOTe0IOTHYECKUX
CKBOXMH, IPEJHA3HAYEHHBIX I IPOM3BOJACTBA OTKAYE€K M CTAMOHAPHBIX
THJIPOTEOJIOTHYECKUX  HAONIONEHUHM,  MPEABApPUTEIBHOTO U Pa3lesIbHOTO
ONpoOOBaAHMS BOJIOHOCHBIX TOPU30HTOB, IJIACTOB U JINH3 B IIpoLIecce OypeHus;

BpallaTe/bHbIi ¢ 00paTHOUM MPOMBIBKOU - MPU MPOXOJKE PHIXJIBIX MOPOA IS
OypeHusi THUJPOreOJIOTMYECKUX CKBAaXUH BOJONOHHU3UTEIBHBIX CHUCTEM H
LHEHTPAIbHBIX CKBAKUH ONBITHBIX KYCTOB;

KOJIOHKOBBIM C MPOMBIBKOM BOAOW - Ajii OypeHHs TUAPOTreOJOTMYECKUX
CKBOXHMH B MEJIKOTPEUIMHOBATHIX MOPOJaX MojA (UIbTP HEOOJBLIOr0 JuamMerpa
WK O0eCcPUIBTPOBBIX CKBAXKUH I HAOJIIOJICHUS 32 PEKUMOM TMOA3EMHBIX BO/I.

8.2.7. 'eopuznyeckue uccieI0BaHus U MOJIEBbIE UCCIIEIOBaHUS TPYHTOB MPU
U3BICKAaHMSX B pallOHaX pas3BUTUSA IOATOIUICHUS CIEIYyEeT IPOBOJAUTH B
coorBercTBuHM ¢ om. 5.7 u 5.8 CII 11-105-97 (uacts I).

['eopusnueckue uccieqoBaHUs NMPU WHKEHEPHBIX H3bICKAHUSX B paioHax
pa3BUTHS MOIATOIUIEHHUS CIEAYET HCIOJIb30BaTh Ul ONPEIEICHUS TITyOHWHBI
3aJleraHusl YPOBHEH IOA3EMHBIX BOJ, IOJIOXKEHHUS BOJOYIOPOB, HaIpaBICHUS
JIBUKEHUS TOA3EMHBIX BOJ, THUAPOr€OJOTMYECKHX IapaMeTpPOB BOJAOHOCHBIX
TOPU30HTOB, @ TAaKXKE OMNpPENENIEHUsI COCTaBa, COCTOSIHUS W CBOMCTB TPYHTOB B
MaccuBe U Tox (QyHAAMEHTaMu 3JaHUl M COOPYKEHHM TMpU pa3BUTHHU
noaroruieHus. Haunbonee s3ppexkTUBHBIMM METONAMM [Jisi PEUIeHUS yKa3aHHBIX
3alay  SABJISIOTCS pasinuHble Momudukanuu B33, anekTponpoduiinpoBaHue,
METOJ 3apsLDKCHHOIO Tela, a TakkKe MEKCKBAXUHHOE CEHCMOaKyCTHYECKOE



MIPOCBEUUBAHUE TPYHTOB 10/ (hyHIAMEHTAMU 37aHUN M PAAHMOAKTHUBHBIN KapOoTax
(mpu  pEeKUMHBIX HAOMIOJNEHUSX 32 U3MEHEHUEM (U3MKO-MEXaHUYECKUX
XapaKTEPUCTHUK TPYHTOB BO BPEMEHH MPU UX 3aMaYHBaHUN ).

Bri6op MeTOn0B reo(pu3nyUecKux HCCIEIOBAaHUN M OIpeieseHne 00BbeEMOB
reopu3nU4ecCKux padboT CIeayeT OCYLIECTBIATh B COOTBETCTBUM C [IpuiioxkeHusimu
J u E CII 11-105-97 (wacts I), ¢ yuetom Il kaTeropuu cioxKHOCTH UHKEHEPHO-
IEOJIOTUYECKUX YCIIOBUM.

8.2.8. I'maporeosorndyeckue MCCICIOBAHUSA  CJIEAyeT  BBINOJHATH B
coorBerctBUM C¢ 1. 5.9 CII 11-105-97 (wactes I) ¢ yuerom cneumduku 3anad,
pelraemMbIx MpU W3YYEHUH M TPOTHO3E Ipoliecca MOATOIJICHUS U KOMIUIEKCa
CBSA3aHHBIX C HUM HETaTHBHBIX MOCIEJCTBUN, C LEIbI0O UX MPEAOTBpAIICHUS U
(W) TPOEKTUPOBAHUS MEPONIPHUSITHI MO0 MHKEHEPHOU 3aIlUTE.

['uaporeonoruueckue rapameTpbl BOJIOHOCHBIX TOPU30HTOB U
BOJIOTIPOHUIIAEMOCTh IPYHTOB 30HBI a’palliy CIIEYET YCTAaHABIMBATh UCXOAS W3
CIEIYIOIIUX BO3MOXXHBIX METOJMYECKUX TMOAXOJOB K IPOBEACHHUIO U
MHTEPHPETALNUN PE3YIBTATOB OMBITHO-(DUIBTPALIMOHHBIX Pa0OT:

CPABHUTEJIBHOW OLIEHKHM HEOJHOPOJHOCTH (PUIBTPALIMOHHBIX CBOMCTB MOPOJ
M0 JAHHBIM OJMHOYHOTO OINpoOOBaHUA (PKCIpecc-onpoOOBaHus, MPOOHBIX
OTKayeK);

CXeMaTH3alud TUAPOreOJOTUYECKUX  YCIOBUA 1O  (UIBTPALMOHHBIM
CBOMCTBAM TMOpPOJ M BBIOOpPA pacyYETHBIX 3HAYEHUH THAPOTEOJIOTHYECKUX
napaMeTpoB JJI1 PacueTHON reouIbTPALMOHHON MOJENIH MPOTHO3a MO JaHHBIM
KYCTOBBIX OTKAau€K, HaJMBOB, HArHETAHUMW, CTALIMOHAPHBIX TMIPOr€OJIOTHYECKUX
HaOJIOICHH.

B nononnenue k Ilpunoxenutro K CII 11-105-97 (wacte 1) crnemyer
ONPEIENISTh:

0 JaHHBIM KYyCTOBBIX OTKadeKk - Kod(p(uUIueHT GUIbTpauul WIN
BOJONIPOBOJIUMOCTb;

N0 JAaHHBIM  CTAllMOHAPHBIX  TUAPOrEOJIOTMYECKHX  HAOMIOJEHUN -
KO3 pUIeHT bunbTpanuu, BOJONPOBOJIUMOCTb, K03 hULIHEeHT
YPOBHENPOBOAHOCTHU (Mbe30IPOBOJTHOCTH), eciu YCTaHOBJICHA WIH
npearnoiaraeTcs CBs3b ¢ Oosee MIyOOKO 3ajieraroliuM HamopHbIM BOJAOHOCHBIM
TOPU30HTOM, a TaK)K€ MHTEHCUBHOCTb UCTIAPEHUs C TOBEPXHOCTH TPYHTOBBIX BOJI;

AHAIUTUYECKUMH  pacueTaMd -  KOd(PUIMEeHTh  mepeTekaHuss |
BEPTHUKAIBHOTO BOJJOOOMEHA;

METOJIOM peIlleHuss OOpaTHBIX 3a/lad - THUIPOre0JOrHUYecKHe MapaMmeTphl
BOJIOHOCHBIX ~ TOPU30HTOB: KO3 GdUIMEHTH  GUWIbTpallud,  BOJOOTAAUH,
BOJIONIPOBOAUMOCTh, KO3(D(PHUIMEHTHI YPOBHENPOBOJHOCTH (TIHE30MPOBOIHOCTH),
MEPETEKAaHNsI U BEPTUKAIBHOIO BOJOOOMEHA; (DUIBTPAIMOHHOE COMPOTUBIICHUE
JHUI BOJOEMOB, HHPUIBTPALIUOHHOE MUTAHUE;

10 pe3yJibTaTaM HAJIMBOB B TOPHbIE BBIPAOOTKH, 000PYI0BAaHHbIE JaTYUKAMHU,
(UKCUPYIOIIMMU U3MEHEHUE BIIAXKHOCTH TPYHTOB 10 NTyOMHE pa3pesa B Impolecce
OIbITA, - (PUIBTPAIMOHHBIE CBOMCTBA IPYHTOB 30HBI a3paluu.

Ha 3acTpO€HHBIX TEppUTOPUSX JJsi  OLEHKH TUAPOreOJOTHYECKUX
napaMeTpoB B Ipejesiax HE3HAYMTEIbHBIX MO pa3MepaM IUIOMIAI0K (HampuMmep,



OTJIEIBHOE 3aHUE) IOy CKAETCsl UCIIOJIb30BAHUE IKCITPECC-METO0B. [IpuMenenue
JUINTENTLHBIX ~KYCTOBBIX OTKAQ4eK JOHKHO OOOCHOBBIBATHECA B MPOTpaMMe
M3BICKAHUN.

B kauecTBe cnenuanbHBIX THAPOreOJOrMYECKUX padOT Ha MOATAIIMBAEMBIX
3aCTPOCHHBIX Tepputopusix B jgomnoiHeHue K m. 5.9 CII 11-105-97 (uwacts I)
PEKOMEHyeTCsl MPOBEEHUE THAPOT€OXUMUYECKUX ChEMOK.

['MppoxuMuyeckrie MUTPAlMOHHBIE TAPAMETPBI, UCIIOIb3yEMBIE JIJIsl TPOTHO3a
CKOPOCTH W MPEIOoJIaraeMbIX HaAIpaBICHUN paclpoCTpaHEHUs! 3arpsi3HEHUN TpH
NOJATOIUICHUH,  ONPEACNSIOTCS B COCTaBe  KOMIUIEKCHBIX  HHKEHEPHO-
TeOJIOTUYECKUX M UHKEHEPHO-IKOJOTUYECKUX H3BICKAHUMU, C MPUBJICYCHUEM IPHU
HEOOXOIMMOCTH CIEIUATU3NPOBAHHBIX OpraHU3aIINA.

8.2.9. CranmonapHbie HaOIIOEHUS CJIEYET BBITIOJHITH KaK HA TEPPUTOPHIX
O00OBEKTOB CTPOUTENHCTBA, TaK W Ha MPUIIETAIOIIMX TEPPUTOPUAX B TIpeneax
BHEIIHUX THUAPOJMHAMUYECKUX TpaHHUI] OOBEKTa C UEIbI0  MOJIYyYCHHS
HEOOXOAUMOW  UCXOAHOW  WHpoOpManuu O MPOTHO3a  M3MEHEHUS
TUIPOTE€0JIOTMYECKUX YCIOBUM M E€CTECTBEHHOIO PEKHUMA IMOA3EMHBIX BOJ IPHU
Pa3BUTHH MOJATOIUICHUS MO IEWCTBUEM TEXHOT€HHBIX (PaKTOPOB.

CraunoHapHble HAOIIOACHUS BBITOIHSAIOTCS 7Sl PEIICHUS CIEAYIOIIMX 3a/1ay:

YCTaHOBJICHHE CE30HHBIX, TOJOBBIX M MHOTOJIETHUX KOJIEOAaHUN YpOBHS,
XUMHUYECKOTO COCTaBa M TEMIIEpaTypbl IPYHTOBBIX BOJ U BOJ CIIOPaJAMYECKOro
pacnpocTpaHeHUs;

OTCIICKUBAHUE CKOPOCTH (OPMHUPOBAHUSA TEXHOTEHHOTO BOJOHOCHOTO
TOPU30HTA C OJHOBPEMEHHBIMM HAONIOJICHUSAMH 32 HM3MEHEHHUEM BIIAKHOCTHU
TPYHTOB 30HbI a3pallly;

YCTAaHOBJICHHE CE30HHBIX, TOJOBBIX WM MHOTOJICTHUX KOJEOAHW YpOBHS
(Hamopa), XMMUYECKOr0 COCTaBa U TEMIIEPATYPhI MOA3EMHBIX BOJ HHUKEJICIKAILETO
BOJOHOCHOTO TOpH30HTa (€CIM YCTAaHOBJIEHA WM MPEANOJaraeTcsi €ero
B3aMMOCBSI3b C BBIIIE3AJIETAIOUUMHU OI3EMHBIMHU BOJIAMH);

ONpeJeNeHue  TUAPOreoIOTMYECKUX  [apaMeTpoB U HMHTEHCHUBHOCTHU
MH(UIBTPAIMOHHOTO MUTAHUS (€CTECTBEHHOI'O U TEXHOTEHHOI0);

OLICHKA B3aUMOCBSI3M MEXJy IOBEPXHOCTHBIMM M TOA3EMHBIMU BOJaMU
(oHOBpeMEHHbIE HAOJIOJIEHUSI 32 MOBEPXHOCTHBIMU W TMOA3EMHBIMU BOJAMH Ha
KJTFOUEBBIX YYaCcTKaXx);

paliOHMPOBAHUE TEPPUTOPHUH IO OCOOCHHOCTSIM PEXKHUMA MO3EMHBIX BOI;

BBIOOpD PpACIIONOXKEHUS BOJHO-0AJaHCOBBIX YYacTKOB, OOOCHOBaHHE UX
TpaHUIl B IJIaHE U pa3pese, pacueT BoaHoro Oananca ([Ipunoxenune XK);

YCTaHOBJIEHHE TJIyOWHBI CE30HHOTO IPOMEp3aHusi Ha BOJHO-0aJIaHCOBBIX

y4acTKax;

omeHka  d(QexTuBHOCTH  pabOTHl  BOJOMOHU3HUTEIBHBIX  3alIUTHBIX
COOpYKEHUMU;

pacdeT 30HbI BIUSHUS KCIUTYaTUPYEMBIX CUCTEM BOJOTIOHWKEHUS (IPCHAKH,
BOJ103200PbI);

CBOCBpPCMCHHAA (1)I/IKC8.L[I/ISI AOCTHIKCHHUA YPOBHEM TI'PYHTOBBIX BOJd €TI0
KPUTHUYCCKOI'O IIOJOXCHHA U (I/IJ'II/I) AOCTHIKCHUA KPUTHYCCKHX 3HA4YCHUM
BJIA>KHOCTH T'PYHTOB, BBI3BIBAIOIIINX N3MCHCHMUC IMPOYHOCTHBIX )51



nedhOpMaIMOHHBIX CBOMCTB TPYHTOB, pa3BUTHE MpOcaaku, HaOyxanus, cyddo3uu
U JPYTUX HETaTUBHBIX MIPOLIECCOB;

CBOEBPEMEHHOE OITOBEIICHUE MYHHIIMITAIBHBIX CIYKO0, FOPUINYECKHX U
(bU3nYeCKUX JIHII, SBISIONIUXCS COOCTBEHHUKaAMU OOBEKTOB Ha MOJATAIIMBAEMBIX
TEPPUTOPHUSIX, O XOAE PA3BUTHS MTPOLECCA U CTEIIEHU €r0 ONMACHOCTH.

[IpoekTupyemMasi cucrema CTallMOHAPHBIX THAPOTCOJIOTMYECKUX HAOII0ACHUN
JOJDKHA OBITh yBsI3aHA C aQHAJOTUYHBIMU CHUCTEMaMU JPYTUX MHUHHUCTEPCTB M
BEIOMCTB (B TOM HYHCJIE CHUCTEMaMU DJKOJOTUYECKOTO MOHUTOPHUHTA) U
TUIPOMETEOPOJIOTMUECKUMU HAOTIOICHUSIMU.

CucreMa CTalMOHAPHBIX HAOMIOACHUI B TMEPCHEKTHUBE JOJIKHA CIYXHUTh
OCHOBOW I CO3JaHMS IMOCTOSHHO ACHCTBYIOLIEH T'MAPOre€OJOrMYECKON MOJEIU
TEPPUTOPHUH, TO3BOJSAIONIEH HENPEPHIBHO OTCIEKUBATH CUTYaAllMI0 B pailoHax
pa3BUTHS TOJTOIUICHUS, pa3pabarThbiBaThb KpPAaTKOCPOUHBIE U JIOJITOCPOYHBIC
MIPOTHO3bI U OCYIIECTBIATH MOJITOTOBKY BAPUAHTOB SKCIIEPTHBIX MPEITI0KEHUN.

8.2.10. JlaGopaTopHble HCCIENOBAHUS TPYHTOB, XHMHYECKOTO COCTaBa
MOJ3EMHBIX BOJ| CJIEAYyEeT BBINOMHATH B coorBercTBuu ¢ m. S5.11 CII 11-105-97
(dacts I).

OO6me TUIPOXUMUYECKHUE IMOKAa3aTeld MOA3EMHBIX UM MOBEPXHOCTHBIX BOJ
cienyet onpeaensaTs B cootBeTcTBuu ¢ [Ipunoxenuem H CIT 11-105-97 (vacts I).

OrnpejienieHue arpeCCUBHOCTH M KOPPO3MOHHON aKTUBHOCTU TOJI3EMHBIX BOJT
Y BOJIHBIX BBITSDKEK M3 TPYHTOB HEOOXOIUMO BBITIOJIHATH B COOTBETCTBUU € Ta0I. 4
- 7wu tabn. 15 CHull 2.03.11-85.

JlabGopaTopHbie ompejaeNieHUs TMoKa3aTened (U3MKO-MEXaHMUYECKHUX CBOWCTB
TPYHTOB CJIETy€T MPOU3BOJIUTH B cooTBeTCTBUM C [Ipunoxennem M CII 11-105-97
(dacts I).

[lepeuenb ompeaenseMbIX IMOKa3aTeleid MO TEXHUYECKOMY  3aJaHUIO
3aKa34MKa MOKET ObITh JIOMOJHEH OMPEACIICHUEM TaKUX XapaKTEPUCTUK TPYHTOB
Kak BOJOOT/aya, BbICOTA KAMWUIAPHOIO TMOJAHATUS (MakcUMajibHas U
3¢ (dexTuBHAsA), MUTpPALIMOHHBIE MapaMeTpbl TPYHTOB, & TaKXKe OIpPEACICHUEM
Mokazareied MPOYHOCTHBIX H  JAe(POPMAIMOHHBIX CBOWCTB TPYHTOB IMpH
pa3IMUHBIX  3HAYEHUSX BIAKHOCTU W CTENEHM BojoHackiieHus. [lpu
HEOOXOIUMOCTU ISl ONpPEACNICHUS HECTaHJApPTHBIX TOKa3aTeJed  MOTryT
NPUBJICKATHCS CIEHHUATUCTB U JIa0OpaTOpHM, TMOJYYMBIIME B YCTAHOBJICHHOM
NopsA/IKe JHIEH3UM ©  ceprudukarbl. Jlomyckaercss SKCIEpUMEHTaIbHOE
UCIIOJIb30BAaHUE anpOOMPOBAHHBIX HA TMPAKTHKE HOBBIX METOJIOB HCCIIEIOBAHMS
IIPU COOTBETCTBYIOIIEM 0OOCHOBAHUH B Iporpamme pador.

B 3oHax BO3MOXKHOTO  BJIMSIHUS  TMPOMBIIUICHHBIX  IPEANPUITHH,
3aKOHCEPBUPOBAHHBIX M ()YHKIIMOHUPYIOIINX CBAJIOK MPOMBIIIICHHBIX U OBITOBBIX
OTXOJI0B, O€H303aITPaBOYHBIX CTAHIUMN, KUBOTHOBOJUYECKUX KOMILJIEKCOB U JPYTUX
00BEKTOB, KOTOPHIE MOTYT ObITh MICTOUHHKOM OIACHOTO 3arps3HEHUS] TPYHTOBBIX
BOJ, B COCTaBe JIaDOPATOPHBIX MCCIEAOBAHUN HEOOXOIMMO MPETyCMOTPEThH
OTpENECNICHHEe COCTaBa M KOHIEHTpPAllUM HEOPraHWYECKUX W OPraHUYeCKUuX
3arpsBHANMX BenlecTB coriacHo TpeboanusM CII 11-102-97. B stux ciyuasx
PEKOMEHAYETCS  BBIMOJHATh  KOMIUIEKCHBIE  WHXKEHEPHO-TCOJIOTUYECKUE U
WHXEHEPHO-IKOJIOTUYECKUE U3bICKaHUs. llepeyeHp omnpenenseMblX KOMIIOHEHTOB



YCTaHABIMBACTCA B 3aBUCUMOCTH OT TPEIOJIaraeMoro Habopa 3arps3HUTENEH ¢
YUYETOM BU/JIA JEATEIBbHOCTH, BBI3BIBAIOIIECH 3arpsI3HEHUE.

8.2.11. OOcnenoBaHue TPYHTOB OCHOBaHUM (YHAAMEHTOB CYLIECTBYIOLIUX
3IaHUA MU COOPYKEHHM Ha TEPPUTOPUSAX PA3BUTHS MNOATOILUIEHUS CIIEyeT
npoBOoAUTH B cooTBeTcTBUU C 1. 5.12 CII 11-105-97 (wacTts I).

OO0cnen0BaHUIO MOJIEKAT:

Y4aCTKH, Ha KOTOPBIX BEAYyTCS paOOThI MO YKIAIKE U PEMOHTY MOJA3EMHBIX
BOJIOHECYIIIMX KOMMYHHUKAIU, OUUCTHBIX COOPYKEHHUIA;

YYaCTKH pACIOJOKEHUS PA3JIMUHBIX THAPOTEXHUYECKHX COOPYKEHUH U
MEJMOPATUBHOM CETH, B TOM YHUCIIE HA COMPEAEIbHON TEPPUTOPUH;

YYaCTKM PACIIOJIOKEHUS JEHUCTBYIOIINX COOPYKEHUW WHKECHEPHOW 3allUThI
(apeHaxxu, BOJIOCTOYHBIE 1 BOJOOTBOJHBIE COOPYKEHUS U JIP.).

B mnporecce obcnenoBanusi ciemayeT yCTaHABIMBATh THAPOTEOTOTHYECKUE
YCJIOBHSI YYaCTKa U MHXKEHEPHO-TEOJIOTHUECKHE OCOOCHHOCTH TPYHTOB OCHOBAHUS,
CBSI3aHHBIE C PA3BUTUEM IOITOILICHUSL.

COBMECTHO C IPEACTABUTEISMU NEUCTBYIOIINX MIPEAIPUATUNA, OPTaHU3ALNN U
KOMMYHAaJIbHBIX CIIYO0 CJIETyeT OLlEHUBATD:

COCTOSTHHE BOJIOHECYIITUX KOMMYHHUKAIIUMA B 3/TaHUSIX (COOPYKEHUSX ), a TAKKE
COCTOSIHME KOMMYHHUKAILIMI Ha MPUJIETAIOLIEH TEPPUTOPUH;

cocTosiHue U P(HEKTUBHOCTH CYIIECTBYIOIMMNX CUCTEM WHXKCHEPHOU 3alUThI
(ApeHaxxu, TUIPOUONAIUS U T.11.);

BIIMSHUE CTPOUTEIBHOTO OCBOCHUS MPUIIETAIOIINX TEPPUTOPUNA HA COCTOSIHUE
oOcneayeMbIX (PyH/IaMEHTOB.

8.2.12. IIporHo3 u3MEHEHHUsI TUJIPOTECOJOTHUUECKUX YCIOBHI HCCIEAYEMOM
TEPPUTOPUM  JODKCH BBIMONHATHCA TPU  M3BICKAHUAX JUISL  pa3paboTKH
IPagOCTPOUTENHHON (TTPEAMPOEKTHON U TPOCKTHOM) JOKYMEHTAINH, 00OCHOBAHMSI
WHBECTUIIMA W HA CTAaauW TpoekTa. [Ipm m3bICKaHUSAX AJiA pa3paboTKu pabdodeit
JOKYMEHTAIIMM PE3YyJIbTAaThl MPOTHO3a MO OTACIBHBIM XAPAKTEPUCTUKAM H
rnapaMeTpaM MOTYT ObITh YTOUHEHBI C YYETOM TEXHOTEHHBIX HAarpy30K B MEPHO/
CTPOUTENBCTBA M OKCIUTyaTauuu oObekTa. Ecnum Ha mnpeaplaymmx 3Tanax
M3BICKAHUW MPOTHO3 HE BBIMOJIHSJICSA, TO THAPOr€OJOTHUECKUE UCCIEAOBAHUS TIPU
U3BICKAHUAX JJIs1 paboueld JTOKyMEHTAaIlMud JOJDKHBI OOECIEUYUTh IMOJydYeHHUE
UCXOJHOW MHpOpMaLIUU JIsl MPOTHO3A.

[Iporuo3 ecTecTBEHHOro pexnma MoA3eMHbIX BOJ 110 faHHbIM MIIP Poccun u
MaTeprallaM BBITIOJHEHHBIX M3bICKaHUN SBIsIeTCS (OHOBBIM I MPOTHO3a
€CTECTBEHHO-TEXHOTC€HHOI'0 WJIA TEXHOI'C€HHOIO0 PEeXHMa B IPENeiiax HU3ydaeMou
TEPPUTOPUH.

[IporHo3 ecTeCTBEHHOTO PEXUMA MOXKET BBINOJHIATHCS HECKOJIBKUMH
METOJIAMU: TUAPOANHAMUYECKUMU, BEPOATHOCTHO-CTATUCTUYECKUMU
(ruapPOMETEOPOTOTNYECKUM, ABTOKOPPEJSIHUOHHBIM,  THUAPOTE€OJOTHYECKUM,
CMEIIaHHbIM), METO/IaMH TAPMOHUYECKOIO aHaJIM3a U Jp.

[IporHO3 €CTEeCTBEHHOrO peXUMa TMOJA3EMHBIX BOJ OCOOEHHO Ba)KHO
BBINIOJIHATh HAa ydYacTKax C OOJBIIOW aMIUIMUTYJOW €CTECTBEHHBIX KoJieOaHUM
ypoBHs. be3 ux yuera mporHo3 moATOIICHUs] MOXKET OKa3aThCs OMMOOYHBIM. J[7s
COCTaBJICHHSI MPOTHO3a PEeXHMa IMOJA3EMHBIX BOJ MpPU HEOOXOJAUMOCTU CIEIYET



MPUBJIEKATh CIICIIMAIIN3UPOBAHHbIE HAYYHO-UCCIIEA0BATENbCKIE OpraHnu3aluu.

B 3aBucumoctn oT cmenuduku pa3BUTHS TMOATOIICHUS Ha HCCIEAyEeMOU
TEPPUTOPUM TPOTHO3 U3MEHEHUS TUIPOTreOJIOTHYECKUX YCIOBHM  JOJIKEH
BBINOJIHATHCS B COOTBETCTBUU € M. 8.1.6. Bce mMpOrHO3bl JOJKHBI BBITOIHATHCS C
y4eToM  JCHUCTBHSI ~ TEXHOTCHHBIX  HArpy30K W BJIUSHHUS ~ BHEIIHHUX
TUAPOJUHAMUYECKUX TPAHUII.

Pe3ynbTaThl Mpor1o3a MpuBOIATCA B TEXHUYECKOM OTYETE.

8.2.13. Kamepanbuyto 06pab0oTKy MaTepHajaoB U COCTABICHHE TEXHUYECKOTO
oT4YeTa CIeAyeT BBIMOJHATH B cOoTBeTCTBUH C 1. 5.14 CII 11-105-97 (wacts I). B
JIOTIOJTHEHUE K ATOMY MPU OKOHYATEJIbHOW KamepalibHON 00paboTke MaTepuasos,
MOJIYYEHHBIX TPU cOOpe M aHaIM3€ MAaTEepPUAlIOB M3BICKAHWM W HCCIIEIOBAHHM
MPOIUIBIX JIET, PE3YyJbTAaTOB TUIPOr€OJOTHYECKUX HCCIEAOBAaHUN W JPYrux
MaTepHalOB HM3bICKAHUN MO OOBEKTY CTPOUTEIHCTBA B 3aBHCHMOCTH OT JTama
M3BICKAHUM, PEIIAeMbIX MPOEKTHBIX 3aJa4 U MNPUPOJHO-TEXHOTEHHBIX YCIOBUHI
BBITIOTHSFOTCSI:

CTaTUCTHYECKass 00pabOTKa MHOIOJETHUX PEKHUMHBIX HAOIIOJCHUN 3a
YpPOBHEM  TMOJ3EMHBIX BOJ C TOCTPOEHHEM KPUBOW  OOECIEUEHHOCTU
(OMOUpUYECKOM WM TEOPETHYECKOM) MO  JAaHHBIM  TOCYJapCTBEHHOM
CTAlMOHAPHOM CETH;

MIPOTHO3bI €CTECTBEHHOT'0, €CTECTBEHHO-TEXHOTEHHOTO U (MJIM) TEXHOTEHHOTO
peX’rMa MOJ3EMHBIX BOT;

ONpPENENICHUE SKCTPEMAIIbHBIX YPOBHEUW MOJ3EMHBIX BOJ, B TOM YHUCIE C
MCIIOJIb30BAaHMEM METOJIUK, YIYUTHIBAIOIINX HEJIOCTATOK MHPOPMAIIUK;

pacyeTbl BEpPOSITHOCTU SKCTPEMalbHBIX YPOBHEW MOBEPXHOCTHBIX BOIHBIX
O0OBEKTOB C yYETOM BEPOATHOCTHBIX XaPaKTEPUCTUK OCAJKOB (BBITIOJHSIOTCS B
COCTaB€ UHKEHEPHO-TUPOMETEOPOTOTUUECKUX U3BICKAaHUN);

pacyeT 3JIEMEHTOB BOJHOrO OajaHca JUisl MHXKEHEPHO-TUIPOTe0JIOTHYECKOTO
000CHOBAaHUS 3AIIIUTHBIX MEPOIIPUSATUM.

Pacuer »3yeMeHTOB BOJHOro OanmaHca MOXET OBbIThb BBINOJIHEH TpPEMs
METOJIaMU:

M0 JAHHBIM SKCIEPUMEHTAIBHBIX HAOJIOJCHUN 32 BOJOOOMEHOM T'PYHTOBBIX
BOJ C 30HOM adpaluu Ha MNpudopax, YCTAaHOBKAaX pa3JIUYHBIX THUIIOB H
KOHCTPYKIIMH, YCTaHAaBIMBAa€MbIX Ha TMOBEPXHOCTH 3eMiid, B IIypdax
HAO0JII0IaTENbHBIX CKBAXKUHAX HA BOJIHO-0aJaHCOBBIX y4acTKax;

M0 JJAHHBIM OIBITHO-(DUIBTPAITMOHHBIX PA0OT U CTAIMOHAPHBIX HAOIIOJCHUIN
3a pEeKUMOM TOJ3EMHBIX BOJ B HAOTIOATEIHHBIX CKBOXKMHAX PEXKUMHOM CETH;

penieHreM oOpaTHBIX 3aj1a4.

Kpome TOro, mo wmarepmamaM H3BICKAHWN TMPONUIBIX JIET HEOO0XO0IUMO
BBITIOJTHUTh PETPOCIEKTUBHBIA aHAIW3 HW3MEHEHHS YPOBHS M XUMHUUYECKOTO
coCTaBa TMOJ3EMHBIX BOJ C YY€TOM JIMHAMUKH CTPOUTEIIBHOTO OCBOCHHUS
TeppuTopud. J[aHHBIE aHATN3a NPEJICTABISIOTCS B BUJIE BPEMEHHBIX rpaduKoB s
Pa3IMUHBIX YYaCTKOB TEPPUTOPUU WIM JUISI PA3IUYHBIX THAPOTEOJIOrMYECKUX
palioHOB TEPPUTOPUU OOBEKTA CTPOUTEIHCTRA.

B TtexHuueckoM oTdere MO pe3yibTaTaM HHXKEHEPHO-TCOJIOTMYECKUX
U3bICKAHUM JTOJKEH OBITh MPEACTaBlIEH MPOTHO3 M JlaHa KOMILIEKCHAsl OlLIEHKa



OMacHOCTHU pa3BUTHUsS moAaroruieHus cornacHo m. 6.20 CHull 11-02-96 ¢ yuetom
TpeOOBaHUIl, NPEIBABISIEMBIX K MaTepuajaM HHXKEHEPHO-T€OJOTHYECKIX
M3BICKAHUI Ha COOTBETCTBYIOIIEW CTaAuM pa3padOTKU MPEINPOECKTHOW U
IIPOEKTHOW JOKYMEHTALUH.

Paznen TexHMYecKkOro oOT4YeTa, NOCBAIUICHHBIA MPOTHO3Y HM3MEHEHUS
TUAPOTEOJIOTHYECKUX YCIOBUM, JOJDKEH BKIIOYATh CIHEAYIOIIME OCHOBHBIE
MOAPA3AENBL:

pacyeTHas reoUIbTPALMOHHAS CXEMa TEPPUTOPUU OOBEKTa CTPOUTENHCTBA
Ha OCHOBAHMU CXEMAaTH3allMU NPUPOIHBIX YCIOBUH U TEXHOTEHHBIX (PAKTOPOB,
pacyeTHBIX MAapaMeTPOB, XAaPAKTEPUCTUKH BHYTPEHHUX M BHEIIHMX I'DPaHUYHBIX
YCJIOBUW U T.1I.;

XapaKTEpPUCTHKA Pa3BUTHUS Ipoliecca MOATOIUIEHUS M €ro IOCIEICTBHM Ha
oOBeKTe-ananore (IIpu UCIOIb30BAaHUN METO/Aa AaHAJIOTHI);

ONMCAaHHUE THUIPOTE€OJIOTHYECKOM MOJAEIH TEPPUTOPUM  CTPOUTEIIHCTBA,
MCIT0JIb3yEMOM MPU BBINIOJHEHNUHU IPOTHO3a;

METOJ IIPOTHO33;

PE3YIBTATHI IPOTHO3a C OLIEHKOM €ro JTOCTOBEPHOCTH U TOYHOCTH;

OporHo3  (KayecTBEHHbIM WM KOJMYECTBEHHBIH)  COMYTCTBYIOIIMX
MOATOIUIEHUIO ONACHBIX MPOLECCOB M HETATUBHBIX JKOJOTMYECKHUX IMOCIEACTBUN
UX BOSHUKHOBEHHUSI U PA3BUTHS;

TUIU3ALUs TEPPUTOPHUU 11O NOATOIUIAEMOCTH (IIPU Pa3BUTUHU MOJATOIIEHUS IO
cxeMme 1) B coorBercTBUM C [Ipunoxenuem U;

PEKOMEHIalliu JIs1 BBIOOpA MpeynpeIUTENbHbIX U 3aIIMTHBIX MEPOIPUITHH.

B cocraB rpaduueckux marepualioB C y4eToM 3Tamna (CTaauu) MPOEKTHO-
U3BICKATENbCKUX paboOT M B COOTBETCTBUHM C TEXHHUYECKHM 33JlaHHEM 3aKazyuhKa
ClIeAyeT BKIIIOYATh:

KapTy  TUAPOreoJIOTMYecCKoro (B TOM  4YHCI€  THIPOXUMHYECKOIO)
PaliOHUPOBAHMUS 110 YCIOBUAM PA3BUTUS NOATOILICHHUS;

KOMILJIEKC KapT MPOTHO3HBIX YPOBHEN pa3InyHON 00ECIIEUEeHHOCTH;

KapThl PAllOHUpPOBaHUS MO THUMNAM W YCJIOBHSM 3aCTPOMKH W JIMHAMHUKHU
CTPOUTEIIBHOTO OCBOEHUS TEPPUTOPUH.

8.3. UHxeHepHO-Te0JIOrMuecKre U3bICKaHUs
JUTSL pa3pabOTKHU MPEINPOCKTHON TOKyMEHTalUN

8.3.1. HNnxeHepHO-reonornyeckue U3BbICKAHUS JUISL pa3paboTKH
MIPEANPOEKTHON TOKYMEHTAllMN Ha TEPPUTOPUSIX PA3BUTHS MOATOIUIEHUS JTOJKHBI
IIPOBOJUTBCA B COOTBETCTBUM C YCTAHOBJICHHBIM HOPSAJKOM IPOBEACHUS
MIPOEKTHO-U3BICKATENBCKUX PAOOT JJIsl MOATATHOTO MHKEHEPHO-TE€OJOTUYECKOTO U
TUIPOT€0JIOrMYECKOro 000CHOBAHUS:

pPa3IMYHBIX BUJOB NPEANPOCKTHOM MW IPOEKTHOM TI'PATOCTPOUTEIBHON
JOKYMEHTAIlMM M COOTBETCTBYIOLUIMX CXEM M TMPOEKTOB HHXEHEPHOW 3alllUThl
(ITpunoxenune K);

000CHOBaHUSI HMHBECTUIMH B CTPOUTEIBCTBO OTACIBHBIX MPEANPUATHH,
3aHUH U COOPYKEHUN U COOTBETCTBYIOLIUX MPOECKTOB COOPYKEHUN MHKCHEPHON



3alIUTHI.

8.3.2. Ilpu pa3paboTke MpeANpPOSKTHON TPaTOCTPOUTEIBHON JOKYMEHTAINH
TUAPOTE€OJIOTMYECKUE HUCCIEAOBAHUS I OLIEHKM OIACHOCTM BO3HUKHOBEHHS U
pa3BUTUSL TOATOIUIEHUS BBIMOJHSIOTCA C LEJIbI0 WHXEHEPHO-TEOJIOTHYECKOTO
000CHOBaHUS IPaIOCTPOUTEIBHON AESITENIBHOCTH, PALMOHAILHOTO UCIIOIb30BaHUS
3eMellb, 30HUPOBAHMS TEPPUTOPHM, BBISBICHUS TEPPUTOPUM, MOABEPKECHHBIX
BO3JEHUCTBUIO YPE3BbIYANHBIX CUTYALUH MIPUPOJHOIO U TEXHOI'CHHOIO Xapakrepa,
ONpPEAECICHUS] TEXHUKO-DKOHOMUYECKUX TOKA3aTeJIe MEpONpPUITUI WHKEHEPHOU
3aIIMUTHI TEPPUTOPHUH U OPraHU3alMM MOHUTOPUHTA T€0JIOTHYECKON CPEMBI.

8.3.3. Jlns peruoHanbHbIX CXEM pACCEJIEHUS, CXEM TpaJoCTPOUTEIBLHOIO
IUIAaHUPOBAHUS pa3BUTUA vacted Tepputopun PD (KOHCOIMIUPOBAHHBIX CXEM
IPagOCTPOUTENHHOTO TUIAHUPOBAHUSA) <*>, TEPPUTOPUATHLHBIX KOMIUIEKCHBIX CXEM
IPagOCTPOUTENHHOTO TIAHUPOBAHUSI PA3BUTHSA TEPPUTOPHI CYyOBEKTOB PD 1 mx
4acTel, MyHHUIIMITAJIbHBIX 00pa3oBaHuii (pPalilOHOB U OKPYTOB), OCHOB T'€HEPATbHBIX
CXEeM WH)XCHEPHOM 3aIlUTHl U TEHEPATBHBIX CXEM WHKCHEPHOU 3alUThl MaciiTada
1:500000 - 1:100000 (¢ Bpe3kamu Oosiee KPYMHBIX MACIITa0OB) COCTaB U OOBEMBI
TUIPOTE€0JIOTMYECKUX HCCIIEJOBAaHUM MPU M3BICKATENbCKUX pabdoTax Cieayer
yCTaHaBJIMBATh B MpOrpaMMe H3bICKAaHUW C y4ETOM HEOOXOJIMMOCTH DPEIICHUS
CIEAYIOIIUX 3a10a4:

<*> Ha3BaHue BHAAQ TIPATOCTPOUTEIBHOU JOKYMEHTAIIMU TPUBOJUTCS
coryiacHo I'pagoctpoutenbsHOMy Kojekcy, 1998 r.

pervoHanpHas OLEHKA THAPOre€OJIOTMYECKUX YCIOBHM TEPPUTOPUU H
BBIJICICHHE PAMOHOB, pEalbHO M IOTEHUMAIbHO IOJBEPKEHHBIX BO3JAEHCTBUIO
MOATOIUIEHUS;

YCTaHOBJICHHE BHEIIHUX T'MAPOJAMHAMUYECKUX I'PAHUILl UCCIIETyEMOI 00acTh
(bunpTpanyy;

BBISIBJIEHUE OCHOBHBIX PETMOHAIIBHBIX (PAKTOPOB MOATOIJIEHUS;

YCTAaHOBJICHHE YCIOBUM 3ajlecraHUsl M paclpOCTPAHEHUs TMEPBbIX OT
MOBEPXHOCTU BOJAOHOCHBIX TOPU30HTOB, UX BEPXHUX U HUKHUX BOJIOYTIOPOB;

BBISIBJICHUE M OLEHKA OCHOBHBIX MCTOYHUKOB (HMPUPOJHBIX U TEXHOT'CHHBIX)
IUTAHUS U YCIOBUH pas3rpy3KH MOA3EMHBIX BO;

IOpeIBapUTENIbHAsl OLEHKAa XapaKTEepPUCTUK 30HBl a’paluu (MOIIHOCTD,
JUTOJIOTUYECKUI  COCTaB, BO3MOXKHAsi peaklus Ha 3aMayuBaHuE WU
JOTIOJTHUTENIBHOE YBIAKHEHHE);

Olpe/ieNieHUe OPUEHTHUPOBOUHBIX 3HAUYECHUH (PUIBTPALMOHHBIX MapaMeTpoB
BOJIOHACBILIEHHBIX IMOPOJI MEPBBIX OT MOBEPXHOCTU BOJIOHOCHBIX TOPU30HTOB M
IPYHTOB 30HBI a’3panuu (110 MarepuaiaMm HU3bICKAaHUN U MCCIIEIOBAHUN MPOIUIBIX
JeT);

npeiBapyuTeNIbHas OIEHKa BO3MOXHOCTHM M XapakTepa B3aWMOCBS3U
MO/JA3EMHBIX U TOBEPXHOCTHBIX BOJ;

YCTaHOBJICHHE TUAPOXUMHUYECKOTO (hOHA MOJI3EMHBIX BOJ;

BBISIBJIEHUE OCHOBHBIX 3aKOHOMEPHOCTEN peXMMa IPYHTOBBIX BOJI;

U3y4YE€HHE ONbITa JKCIUTyaTalMM 3acTPOCHHBIX M  MEJIHOPUPYEMBIX



TEppUTOpUd  (MHTEHCUBHOCTh  pPa3BUTHS  MOATOIUICHMS,  COIMYTCTBYIOLIUE
MPOIIECChI, HETaTHBHBIC TOCIEIACTBUA, YIIEpO, MEPONPUATHS MO HHXKEHEPHOU
3allUTe OT MOATOTICHUS);

ONpe/eNieHHEe OOIMX MEp MO 3alllUTe W YIYYIICHUI0 T€03KOJIOTHYECKON
0OCTaHOBKM TEPPUTOPUM B I1IEJIOM M YCTAHOBJICHUE MPUOPUTETHBIX OOBEKTOB,
HYXJAIOIINUXCS B 3alIUTE.

VYkazaHHble 3aJaud CJIEAyeT peliaTh Ha OCHOBE cOOpa W HCIOJIb30BaHMS
CIICAYIOIINX MaTEePHUAJIOB:

rOCYJapCTBEHHBIX  TI€OJIOTMYECKUX, THUIPOTCOJOTHUYECKUX, HHKEHEPHO-
I'COJIOTHYECKUX U MEJTMOPaTUBHBIX KapT MaciTados 1:500000 - 1:50000;

CYLIECTBYIOIIUX CXEM W IPOEKTOB PAMOHHBIX IJIAHUPOBOK, IE€HEPaIbHBIX
IJIAHOB MPOMY3JI0B, TOPOJOB U IPYTHUX MMOCEIECHUI;

pe3yJIbTaTOB HMHXEHEPHBIX H3BICKAHWM i1 CTPOUTEIbCTBA KPYIHBIX
00BEKTOB MPOMBINIIICHHOTO, TUAPOTEXHUYECKOTO U IPYTOTO HA3HAYCHUS,

JAHHBIX CTAllMOHAPHBIX HAOMIONEHWN 32 PEKUMOM TOM3EMHBIX U
IIOBEPXHOCTHBIX BOJ HA ONOPHOM Tuapope:xkumMHou cetn Pocrmppomera m MIIP
Poccuu;

MaTepuagoB a3POKOCMUYECKOTO 30HIUPOBAHUS;

JUTEpaTypHBIX HMCTOYHHUKOB, B TOM 4ucie MoHorpaduii "WnxeHepHas
reosiorust CCCP", "T'uaporeonioruss CCCP" u apyrux oO0OIIAIOMIUX U CBOJAHBIX
MaTepuasoB.

[Ipu HeoOXoguMMOCTH CJeAyeT MpeaycMaTpuBaTh PEKOTHOCIUPOBOYHOE
o0cre10BaHKE 3aCTPOCHHBIX TEPPUTOPHUH.

[lepeuncnennbie MaTepUabl TOJKHBI 00ECTICYHTh:

COCTaBJIEHUE KapThl THAPOrEOJIOTMYECKOrO0 PAOHUPOBAHUS MO YCIOBUSIM
pa3ButTuda noaroruieHus: B macmradax 1:500000 - 1:100000, ans MyHUIHUTATBHBIX
oOpa3zoBaHuii (paiioHOB, OKpyroB) - g0 1:50000 (mpu cymiecTByrOIIEM
MOATOIUICHUH JOJIKHBI ObITh MOKa3aHbI TPAHUIIBI aPEAJIOB MOITOIJICHNUS);

YCTaHOBJICHUE MPUOPUTETHBIX OOBEKTOB (TEPPUTOPHUIA, TOPOOB, TOCETCHUN U
OTHEJIbHBIX OOBEKTOB, MMAMSATHUKOB TMPUPOAbI, HUCTOPUM U  KYJIbTYpbI),
HYXJAIOIUXCA B TIEPBOOUEPETHOM WHKEHEPHOM 3aluTe B CBA3M C HUX
MOATOIJICHUEM;

JAHHBIE [ pa3paOOTKU KOHILIETIIIMY UHKEHEPHOM 3aIUThI;

BBIIIOJITHEHUE  KAUYECTBEHHOI'O  MPOTHO3a  BO3MOYKHOCTH  W3MEHEHHS
TUAPOrEOJIOTHYECKUX YCIOBUM U OLIEHKY OMACHOCTH MOITOIIEHUS.

8.3.4. Kaprorpaduueckas MoOJelb TEPPUTOPUU B COOTBETCTBYIOIIEM
MaciTabe o KHA 0TOOpaxaTh THAPOTEOTOTUYECKUE YCIOBHUS, CYIECTBYIONINE U
MIPOEKTUPYEMBIE TEXHOTCHHbIE HArPYy3KHU.

O1neHKa OMACHOCTH Pa3BUTHUS MOATOIUICHUS, KAaK MPABUIIO, IPUHUMAETCS Ha
OCHOBE aHalih3a TEOJIOTMYECKOIO0 CTPOEHUS, TUJIPOTEOJOTHUUECKUX YCIOBHI
TEPpPUTOpUN U €€ (YHKIIMOHAIBHOTO HCMOJb30BaHuA. [Ipu 3TOM JOJKHBI OBITh
MPUHATHL BO BHUMaHHE cleaytomuye (akTopbl M YCIOBUS, CIHOCOOCTBYIOIIUE
Pa3BUTHIO TOATOILICHUS:

COOTHOIIIEHHE TOJI0OBOI CYMMBI OCA/IKOB U UCIIAPEHHUS;

cnabass eCTeCTBEHHAsl JIPEHUPOBAHHOCTb TEPPUTOPUH (OTCYTCTBUE WIIU



penKasi CeTh PEUHBIX JIOJIMH, OBParoB, 0aJIoK);

ONMM3K0e K TOBEPXHOCTH 3aJIETaHUE CIA0OMPOHUIIAEMBIX TPYHTOB (TJIWH,
CYIJIMHKOB Pa3JIMYHOrO F€HE3HCA);

HaJU4ue TOPOJOB U APYTUX HACEIECHHBIX MYHKTOB, KPYIHBIX TPOMBIIIJIEHHBIX
PEANPUATUL;

HaJU4YUe OPOCUTEIbHBIX CUCTEM, MAaruCTPajibHbIX, CYJOXOJHBIX WA WHBIX
KaHaJIOB, BOJIOXPaHUIIUII CO 3HAYUTEILHBIMU KOJIEOAHUSIMU YPOBHSI.

MaremaTudyeckoe MOJEIUPOBAHWE W  AHAJIUTUYECKHE pacyeThl IpHU
HEOOXOJUMOCTH  BBIMOJHSIOTCS JUIsl  OTACJbHBIX, B JOCTaTOYHOM CTENEeHH
U3Y4YEHHBIX ()parMEeHTOB TEPPUTOPUH, B TOM YHUCIIE:

3aCTPOCHHBIX TEPPUTOPUN, HA KOTOPHIX HEOOXOAMMO YTOYHUTH XapakTep
pa3BUTHS TOATOIUICHHUS, €ro ONacHOCTh M OOOCHOBaTh MEPBOOYEPEIHBIE
3aIlUTHBIE MEPOTIPUSATHS;

HE3aCTPOCHHBIX, HAMEUAaEeMbIX K OCBOCHHUIO TEPPUTOPHIl, HA KOTOPBIX
HEOOXOJMMO OIICHWTh BIIMSHUE PETUOHAIBHBIX MPHUPOIAHBIX YCIOBHA W
TEXHOT€HHBIX ()aKTOPOB Ha pa3BUTHUE MOATOIUICHUS] U pa3paboTaTh KOHIEMHIIUIO
VHKCHEPHOU 3aIUTHI.

Heo6xoauMo  y4uTBIBaTH  BO3MOXKHOCTh ~ MOBTOPHOTO  BO3HUKHOBEHMS
(BO300HOBIISIEMOCTH) TIpoOLiecca MPU YBEJIWYEHUU TEXHOTEHHBIX HArpy3o0K IOCie
JUKBUJIAIUKA CYIIECTBYIOIIETO MOATOIUICHUSI CUCTEMaMU WHXKEHEPHOM 3aIUThI.

[Iporo3 MeTogaMu MaTEMATHYECKOTO MOAEIUPOBAHUS UIsl TEPPUTOPUU WIIH
ee yacTeld Ha 0a3e CYIIECTBYIOIICH ITOCTOSHHO JEHUCTBYIOIIEH PEruOoHAIBHOM
MOJEJIN MOKET BBIMOJHATHCS 110 TEXHUYECKOMY 33/IaHUI0 3aKa3YMKA.

8.3.5. [Ins reHepalbHBIX IIJJAHOB TOPOJACKMX U CEJIbCKUX IIOCEJICHUN B
Macmrabax 1:10000 - 1:5000 m mnpunerarommx Tteppuropuii - 1:25000;
reHepaIbHbIX IJIAaHOB (YHKIMOHAJIBHBIX Tepputopuii B MmacmrTade 1:5000
(30HUpOBaHUSI  TEPPUTOPUM  JUISI  OCYILUECTBICHUS  TPaJOCTPOUTEIHHOMN
JIESATENIbHOCTH); TEHEPATIbHBIX U JIETAJbHBIX CXEM MHXKEHEPHOU 3alUThl TOPOJOB U
ApYrux TMOCENEeHHM OT mnonaroruieHuss B wmacmradax 1:25000 - 1:5000, npwu
Heooxoaumoctu - 1:2000 (CHuII 2.06.15-85, CHull 2.01.15-90) unxxenepHo-
ICOJIOTMYECKUE M3bICKAHUS, C YYE€TOM IOBBIIIEHUS HMX JETaJbHOCTH, JOJIKHBI
JOTIOJTHUTENIBHO PelliaTh CASAYIOIINE 3a1a4u:

yTOYHEHUE  JIaHHBIX O  JIaHAWAa(PTHO-KIMMATUUYECKUX  YCIOBUSX U
(YyHKIMOHATBHOM HCIOJIB30BAHUM TEPPUTOPUU (B HACTOAIIEE BpeMs, a TaKXKe
COTJIACHO TIJIaHaM €€ JIAJIbHEHUIIEeTro X03sHCTBEHHOTO OCBOSHHS ),

JeTaau3alusl TUIPOreoJOrnYeCKUX pPa3pe3oB IMEPBBIX OT IOBEPXHOCTH
BOJJOHOCHBIX ~ TOPU3OHTOB W  TPYHTOB  30HBI  a’pauuu  (BbIJECJICHUE
BOJIOHACHITIICHHBIX TJIACTOB, JIMH3, Pa3CISIOMNX CIA00MPOHHUIIAEMBIX MTPOCIIOCRB)
M OLIEHKAa WX THUIPOreOJOTHYECKUX TMapaMeTpoB MO JIaHHBIM  OMBITHO-
(UIBTPALIMOHHBIX PA0OT U CTAMOHAPHBIX HAOIIOIEHU;

YTOUYHEHHUE YCJIOBUM MUTAHUSI (€CTECTBEHHBIX UM TEXHOTEHHBIX) U Pa3rpy3Ku
TPYHTOBBIX BOJl, CTPYKTYpbl W HAaNpaBJIC€HUS TPYHTOBBIX ITOTOKOB, TTyOUHBI
3aJIeraHusl, TPAHUYHBIX YCIIOBU;

YCTaHOBJICHUE PACTIPOCTPAHEHUSI M YCIOBUM (POPMHUPOBAHUS BEPXOBOIKH;

OllCHKa (UIBTPAIMOHHBIX TapaMEeTPOB TMOA3EMHBIX BOJ BTOPOrO OT



MMOBEPXHOCTU BOJOHOCHOTO TOPU30HTA HA y4acTKaX, TJ€ MO TaHHBIM MPEAbIIYIINX
MCCJICIOBAHNI YCTAaHOBJICHA MX THAPABINYCCKAS CBSI3b C TPYHTOBBIMH BOJIAMU;

YCTaHOBJICHHE XMMHYECKOTO COCTaBa W apeajioB 3arps3HCHUS IMMOJI3EMHBIX U
MMOBEPXHOCTHBIX BOJ;

BBISIBJICHHUE Ha TOATOIICHHBIX TEPPUTOPHUSX HU3MEHEHHH (UIBTPAIIMOHHBIX,
MPOYHOCTHBIX ¥ JACPOPMAIMOHHBIX CBOWCTB TPYHTOB, TMPOU3OIICANINX B
pe3ynbTaTe WX 3aMauyMBaHUsA ©W (WIM) JPEHUPOBAHHUSA, a TaKXKE pa3BUTHA
IIPOBOIIUPYEMBIX TIO/ITOTUICHUEM OITaCHBIX WHKCHEPHO-TEOJIOTHICCKUX
MPOIIECCOB;

omeHKa 3(P(EKTUBHOCTH CYMIECTBYIOIIMX CHUCTEM HWHXCHEPHOW 3allUThl U
COCTOSIHUA HaONMIOAaTEeIbHOM CETM Ha OTAENbHBIX YYacTKaxX TOpPOJCKOM
TEPPUTOPHUH U OOBEKTAX 3aCTPOUKH;

KOJIMYECTBEHHAs OI[EHKA MPUXOJIHBIX M PACXOJHBIX COCTABISIOIINX BOJHOTO
Oanmanca Ha 6amancoBbix ydyacTkax (IIpunoxkenue XK).

Jlist OOBEKTOB HAMEYaeMOTO CTPOUTEIBCTBA, KOTOPHIE MOTYT CIY>KUTh
HMCTOYHUKAMU TIOBBIIIEHHON OMMACHOCTH TOATOIUICHHS M 3aTrPS3HEHUS PUPOTHBIX
BOJI, TUAPOTCOJOTUIECKUE HCCIASAOBAHUS JIOMOJHUTEIHLHO JIOJDKHBI 00ECIeYUTh
pelleHne CIeAYIMUX 3a/1ay:

KOJIMYECTBCHHAS OIIEHKA BO3MOJKHBIX IOTEpPh NMPOMBIILUICHHBIX U OBITOBBIX
CTOKOB Ha (pUIIbTPAIIHIO;

NIPOTHO3 BEJIMYMHBI 30HBI PACTEKAHHUS CTOKOB, HANpPAaBICHUH W CKOPOCTH
TIOTOKA,;

OIICHKA CTENEHU H3MEHEHUS MHUHEpaIu3allid, XHMHYECKOr0 COCTaBa U
TEeMIIepaTyphl MOA3EMHBIX BOJ W BJIMSHHS dTOTO MU3MEHEHUs Ha JEHCTBYIOIIUE B
paiioHe B0/103a00pbI, BOJIOTOKH U BOJOEMBI;

OTIpEJICTICHNE BEJIWYUHBI TOANOpPa TPYHTOBBIX BOJA B 30HE BIIHMSHUS
(UIBTPAIIMOHHOTO MTOTOKA OT 0OBEKTOB.

Jlist pemieHusT TOCTABJICHHBIX 3a7ad MpeIycMaTpUBAeTCsS COOp W aHAIM3
MaTepUaJiOB W3BICKAHWM W HWCCJICJAOBAHWA TMPONUIBIX JIET, BBIMOJHECHUE
WHXEHEPHO-THIPOTCOTOTHICCKON MM KOMIUIEKCHOW ChEMKH (€CTM OHA paHee He
BBITIOJTHSJIACh) B MacIITabax, COOTBETCTBYIOIIUX MacITabaM rpaJoCTPOUTEIHLHOM
JOKYMCHTAIIMH, CTAllMOHAPHBIC HAOIIOJCHUS 3a PEXKUMOM TIOJ3EMHBIX U
MOBEPXHOCTHBIX  BOJ, CICIHAIBHBIE THAPOTEOJIOTUICCKUE  HCCIICTOBaHUS,
BKJIFOUAsi, MPH HEOOXOJUMOCTH, ONBITHO-(PHIBTPAIMOHHBIE Pa0OTHI (C ydeToM
cnenuUKy pa3BUTHUS TTOATOIUICHUS).

YacTHYHO TIOCTABJIICHHBIE 3aJlayd  MOTYT OBITh PEIIEHBl C TOMOIIBIO
00BEKTOB-aHAJIOTOB.

8.3.6. Ilomyuyennas nHGOpMaIHsI TOKHA 00SCTICUNTD:

MOCTPOCHUE KOMIUIEKCAa KapT, XapakTEPHU3YIONUX THIAPOTEOJOTHICCKUE
YCJIOBHSI M1 TEXHOTCHHBIE HArpy3KH (CYIIECTBYIOIINE U MPOSKTUPYEMbIE), KOTOPHIE
JIOJIKHBI CITY’)KUTh 0OOCHOBAaHUEM PACUCTHOU re0(PUIbTPAIIMOHHON CXEMBI;

BBITIOJTHEHHE TTPOTHO3a U3MEHEHUS THIPOTEOIOTHYCSCKUX YCIIOBHHA U Pa3BUTHS
mpoliecca MoATOIICHUS Ha UCCIIeTyeMON TePPUTOPHUH;

THJIPOTEOJIOTMYECKOE  PaOHUPOBAaHHUE TI0O  OCOOCHHOCTSAM  Pa3BUTHS
TIOJITOTITICHUSI C OI[CHKOW OMAaCHOCTH MPOIIeCca;



BBIICJICHUE TEPPUTOPHUH, HYKIAIOIIUXCS B IEPBOOYEPEAHON 3aIIUTE OT
MOATOIICHHUS;

COCTABJICHHE PEKOMEHJAUUNd W MNPEJIOKEHUNA MO BBIOOPY MEPONPHUATHI
WH)XEHEPHOW 3allUThl K TEHEpPaIbHbIM WM JETaIbHBIM CXE€MaM HWHXEHEPHOM
3amuThl (corniacio CHull 2.01.15-90, CHulI 2.06.15-85);

pa3paboTKy MpeIOKEHUN MO Pa3BUTHIO CYLIECTBYIOLIEH CETH MOHUTOPHHIA
1 (WIM) TPOEKTUPOBAHHUE HOBOM HAOIIOAATENHHOM CETH W MPOBEJICHUE MEPBOTO
ATana pe>KUMHbBIX HAOIIOICHUH.

JIJ1si UCTOPUYECKUX TOPOJOB, YUUTHIBAs YHUKAJIBLHOCTH TI'PaJOCTPOUTEIHHON
TUTAHUPOBKU M 3aCTPOMKH, BO3MOXKHA MpEeIBapUTENbHAs pa3paboTKa KOHIICTIHH
re€HEPaIbHOTO TUIaHa. B 3TOM cilyyae MeponpusTHs MO 3alIUTE OT MOATOIUICHUS
pa3pabaThIBAIOTCS B COCTaBE KOHIEMIIMKA TEHEPAIbHOM CXEMbl HWH)XCHEPHOMH
3alMTHl FOpoJa OT OMACHBIX IPOLECCOB, C YYETOM HCTOPUKO-apPXUTEKTYPHOTO
OMOPHOTO IJIaHA U MPOEKTOB 30H OXPaHbl NAMSITHUKOB.

8.3.7. IlporHo3 W3MEHEHHs THUAPOTEOJIOMUECKUX YCIOBHM Mpu pa3zpaboTke
reHEpaJbHbIX IUIAHOB TOPOJOB U JPYTUX [IOCEIEHUN ClEeAyeT BBIIOIHSITh
METOJAaMH MaTE€MaTUYECKOrO0 MOJEIUPOBAHUS WIM METOJIOM aHajorui (mpu
HaJIM4YUM  OOBbEKTa-aHajora). ['paHUIlaMu  THAPOTE€OJIOTMYECKUX  MoJeei
3aCTPOCHHBIX TEPPUTOPUN CIEyeT MPUHUMATHh BHEIIHWE THUJIPOJIMHAMHUYECKHE
TPAHUIIBI ATUX TEPPUTOPUIA.

Pe3ynbTaThl mporHo3a cieayer NpecTaBiIsaTh B BUjie kapT Macmrada 1:10000
- 1:5000:

MIPOTHO3HBIX MAKCUMAJIbHBIX M MHUHUMAJIbHBIX YPOBHEW MOJA3EMHBIX BOJ C
Y4ETOM BCeX peknuMoobOpasyrommx haktopoB 50% obecreueHHOCTH;

MIPOTHO3HBIX ypOBHEW ¢ BeIOpaHHOW crenenbto obecnedeHHoctu (0,1; 1,0;
5,0; 10,0 u 50%) BIUSHUS KaXXOTO U3 OCHOBHBIX PEKUMOOOpa3yOMuX (PakTopoB
(B COOTBETCTBHUM C TEXHUYECKHUM 3aJJaHUEM 3aKa3UHKa);

IPOrHO3HBIX YPOBHEW Ha XapaKTEPHbIE MEPUOJIbI BPEMEHH, €CIIU YPOBEHHBIN
pEXKUM TPYHTOBBIX BOJ XapaKTEPU3YETCS 3HAUUTEIIbHBIMM aMIUIATYJaMU
CE30HHBIX KOJIEOaHMIl.

OueHKH OMACHOCTU MOATOIUIEHUS CITY>KaT MHXXEHEPHO-TUIPOTE0JIOrMUYEeCKIM
000CHOBaHUEM:

YCTaHOBJICHUSI OYEPETHOCTH COOPYKEHHUS CUCTEM WHKEHEPHOM 3alllUThI;

30HUPOBAHUSl TEPPUTOPUNA TO PaA3TUYHBIM BHJIAM TPATOCTPOUTEIBHOU U
XO3STUCTBEHHOM JACSATENBHOCTH, UX (PYHKIIMOHAIIBHOTO UCIIOIh30BAHNUS;

pa3MenieHuss OOBEKTOB W TOJUTOHOB IO OOE3BPEKMBAHMIO, IMepepadboTke,
YTUIU3AlUU, CKIAQJAPOBAHUI0 W 3aXOPOHEHUIO MPOMBIIIJIEHHBIX CTOKOB U
OBITOBBIX OTXOOB, 30JI00TBAJIOB;

MOHUTOPHUHTIA PUPOTHO-TEXHOT€HHBIX CUCTEM.

[Iporuo3 QuibTpau MPOMCTOKOB K3 0AaCCEMHOB U XPAHWIIMIL, MUTPALIMU
3arpsi3HEHU NIpU pa3pabOoTKe MPEANPOEKTHON JOKYMEHTALMU BBIIOJIHIETCS, KaK
MpaBUIO, PACUYETHHIMU AHATUTUYECKMMHU METOJAaMHU JUIsl TaK Ha3bIBAEMbBIX
"IpoCThIX" pacyeTHBIX CXEeM, pa3pabOTaHHBIX JI Pa3JIMYHBIX THUIIOB TOTOKOB
M0JI3€MHBIX BOJI:

€CTECTBEHHBIX HEBO3MYIIEHHBIX MOTOKOB MOJI36MHBIX BOJ;



MOTOKOB, OOYCJIOBIIEHHBIX (UIbTpAllCl 3arpsS3HEHHBIX BOJ M3 0aCCEHHOB,
XPAHWINI B IPUPOIHBIE BOJOHOCHBIE TOPU30OHTHI;

MOTOKOB TMOJI3EMHBIX BOJl B 30HE BIUSHUS BOJOINOHU3UTEIBHBIX CHUCTEM
(B0103a00pOB, IpeHaxe);

CJIIOXHBIX [OTOKOB, (OPMUPYIOUIMXCS B pe3yJbTaTe B3aUMOJECUCTBUS
YKa3aHHbBIX YaCTHBIX MOTOKOB.

[Ipy HanMyuy Ha UCCIIELyEeMON TEPPUTOPUN HPOMBILUIEHHBIX IPEAIPUATUHN U
(W1M) HMCTOYHUKOB WHTEHCUBHOTO 3arpssHeHusi npomcrokamu I um Il kmacca
OMMACHOCTM  HEOOXOAMMO  MPOBOAMTH  JIETaJbHbIE  TUIPOTEOIOTMYECKHE
UCCIIeIOBaHUA (B KOMIUIEKCE C MHKEHEPHO-IKOJIOTMYECKUMU M3BICKAHUSIMM) IS
noJry4eHust 00jiee CTPOTUX MPOTHO3HBIX PEIICHU.

8.3.8. Ilpum pa3paboTke NPOEKTHOW TPaJOCTPOUTEITHHON HTOKYMEHTAIINH
(TIpoeKTh 4YepThl TOPOACKUX U CEIbCKUX ToceneHuid B Macmradax 1:10000 -
1:2000, nnst 6onpmmx miomaned 1:25000, mpoekThl MJIaHUPOBKU U 3aCTPOMKU
KBapTaJOB, MUKPOPAMOHOB U JIPYTHX 3JIEMEHTOB IUIAHUPOBOYHOM CTPYKTYpHI B
macmtabax 1:2000 - 1:1000 u xpymHee), COCTaBICHUU JACTANIbHBIX CXEM U
MIPOCKTOB COOPY>KEHHM WMHXXEHEPHOW 3alUThl OT OMNACHBIX MPUPOJHBIX U
MPUPOJHO-TEXHOTEHHBIX  mporeccoB (B macmrabdax  1:5000 - 1:1000)
TUIPOT€0JIOTMYECKUE UCCIIEIOBAHUS TIPOBOJATCS JJI YTOUHEHUS U JeTallu3aluu
HEO0OXOMMBIX UCXOJIHBIX JaHHBIX (T1I. 8.3.5, 8.3.6).

['unporeonornueckue MCCIENOBaHUS HA JTAHHOM ATare BKIIIOYAIOT OIBITHO-
¢bunbTpaliioHHble PaOOThl, CTAallMOHAPHBIE HAOIIOJAEHUS [UJII COCTABJICHMS
pPacCyYETHBIX CXE€M M IPOTHO30B AHAJUTUYECKUMHU PACUETHBIMU METOJAaMU U C
MCIIOJIb30BaHUEM MOJICTUPOBAHUS.

JleTanpHble CXe€Mbl MHXKEHEPHOM 3alllUThl OT OMACHBIX MIPOILIECCOB, B TOM
9HUCJIe OT TOJATOIUICHHS, OJDKHBI OBITh YBS3aHBI C TPEOOBaHUSAMHU OOBEMHO-
IIPOCTPAHCTBEHHOI'O M APXUTEKTYPHO-IUIAHUPOBOYHOI'O PEIICHHS 3aCTPOMKH, a
TAaK)K€ C CYUIECTBYIOUIMMHU U NPOEKTHPYEMBIMU CHUCTEMaMHU BOAOCHAOXKEHUS WU
BOJOOTBEJICHUS, TpaccamMu JOpPOr MW JAPYIMMH TEXHUYECKHMMH CHUCTEMaMu
(ra3ompoBo/I, CBSI3b U MP.).

[Ipn Hamuuuu paHee pa3pabOTAHHBIX T'€HEPATBHBIX CXEM HWH)XEHEPHOU
3alMTBl N1 COCTABJIGHMSI  JIETAJbHBIX CXeM TpelyeTrcsi MpOBEJICHUE
TUIPOTE€0JIOTHYECKUX UCCIIEIOBAHUMN 10 YTOUHEHHIO:

pacyeTHBIX (PUIBTPALIMOHHBIX TAPAMETPOB BOJOHOCHBIX TOPU30HTOB H
TPYHTOB 30HbI a3pallly;

pacrnoioKeHusI U KOH(PUTYpallUU THAPOJMHAMUYECKUX TPAHUIL;

MCTOYHUKOB TEXHOTCHHOTO MHUTaHUSA TMOA3EMHBIX BOJ, B TOM YHCIE
BEPXOBOJIKH;

JUHAMUKA ypOBHEH MOJ3EMHBIX BOJl, HMX XUMHUYECKOTO COCTaBa U
TEMIIepaTypbl BO BPEMEHH U MPOCTPAHCTBE;

BO3MOXHOTO Pa3BUTHUS WM AKTUBU3AIMM  OMACHBIX T€O0JOTMYECKUX
MPOLIECCOB U U3MEHEHUS CBOMCTB IPYHTOB;

W3MEHEHUSI XHMHYECKOTO COCTaBa T'PYHTOBBIX BOJ MPU TOBBIIIEHUU HUX
YPOBHS 3a CUET B3aUMOJIEHCTBUSA C BOJOBMEIIAIONIMMHU IOPOJAMHU, a TaKXKe
3arpsi3HEHUs] TPOMBIIUICHHBIMH W OBITOBBIMH CTOKAMH, yT€UYKaMU M3 CBaJOK,



OTCTOMHUKOB, XBOCTOXPaHWJIHIII, He(TeXpaHMIIHIIL, JKHBOTHOBOIUECKHX
KOMILICKCOB;

MOBBIIICHUS arpeCCUBHOTO BO3JEHCTBUSI TPYHTOBBIX BOJI Ha OETOHHBIE H
KEJIE300€TOHHBIE  KOHCTPYKIIMHM, Pa3BUTHUSI  DJIEKTPOKOPPO3MH  3a  CYET
OJIy»KJaloIKUX TOKOB, a TakKKe BO3JEHUCTBUS Ha Kabeld B alllOMUHHUEBOU W
CBUHIIOBOM 000JI09KaxX B COOTBETCTBHH ¢ Ta0i. 4 - 7 u 15 CHull 2.03.11-85;

BO3MOXKHOTO BO3JCHCTBHS Ha MPUPOJAHBIC JaHAMA(PTH: 3a0o0jauynBaHUE,
rubesb JIECOB, MAapKOB W JPYTMX HACAKJICHHM (B KOMIUIEKCE C HWHYKEHEPHO-
AKOJIOTUYECKUMHU U3BICKAHUSIMU).

Kpome Toro, He00X0IUMO YTOUHEHHE:

paCIIONIOKEHUST  JIOKAJIbHOW — HAOJIOAaTeIbHOM  CeTH, BOJIONIYHKTOB U
JIPECHAXKE;

TUMOB M Pa3MEIICHUS CYIIECTBYIOIIECH CETU BOJOHECYIIMX KOMMYHUKAIUH (B
TOM YHCIIC JIOXKICBOM KaHAJIW3alluh), a TAKXKE MECT cOpoca JPEHAXKHOTO CTOKA B
BOJIOIIPUEMHUKH.

[lo 3amanuio 3akazuMka MOXKET TaKKe€ MPOBOJUTHCS OIEHKa yiiepbda OT
HETaTHBHBIX IIOCICACTBUM TOATOIUICHUS (BEIIECTBEHHOTO, SKOHOMHUYECKOIO,
9KOJIOTHYECKOT0, COITUAIBLHOTO).

O6macte  uccnenoBaHuit (Mo  mIyOMHE)  JIOJDKHA, Kak — IPaBUIo,
OTpaHUYMBAThCS TIIyOMHOM 3ajieraHus MEPBOTO BBIJIEPXKAHHOTO Bojoymopa. Eciu
CYHIECTBYET B3aMMOCBS3b TPYHTOBBIX BOJI C HWKEJIEKAIIUM HAMOPHBIM
BOJIOHOCHBIM TOPHU30HTOM, MOCICIHUIN TAKKE MOJJICKUT U3YUEHUIO.

Bononponuriaempie, Ho 6€3BOJIHBIE MOPOABI M MEXKILIACTOBBIC OE3HAIMOPHBIC
BOJIOHOCHBI€ TOPU30HTHI, 3AJIETAIOIIAE HUXKE TIEPBOTO OT IIOBEPXHOCTH BOJIOYIIOPA,
IIpU HEOOXOAUMOCTH MOTYT HM3Y4aThCs KaK BO3MOXHBIE €MKOCTH JJISl JIOKQITBHOTO
cOpoca JpEeHaXHBIX BOJ M JIOXKIEBOIO CTOKa (ITOTIOMIAIOIIMMHU KOJIOJIIaMH)
COTJIACHO TEXHMYECKOMY 3a/IaHUI0 3aKa3uhKa W MOpH HAJIUYUU HEOOXOJIUMBIX
cornacoBanuii. Ilpu 53TOM HEOOXOIUMO ONpeAeTieHUE CcocTaBa W CTEMEHU
3arpsiI3HEHHOCTU COPACHIBAEMBIX BO/I.

[Ipu cocTaBlieHHM JETaIbHBIX CXEM HWHXXEHEPHOM 3alllUThl, TMPOEKTOB
COOPYKECHUM H© MEPOIPHUATAN HUHKEHEPHOU 3aIIUTHl THUIAPOrEOJIOTHYECKUE
UCCJICJIOBAHUS TMPOBOJATCS C YUYE€TOM HEOOXOJUMOCTH pa3MEIICHUs] BCEX
MPOEKTUPYEMBIX  3alIMTHBIX COOPY>KEHHMH B COUETAaHUU C DIJIEMEHTAMU
IJIAHUPOBOYHOU CTPYKTYPHI (KBapTajaMu, MUKPOPalOHAMH U JIp.).

Pe3ynbraThl TMAPOTE€OJOTMYECKUX  HCCICAOBAHMM HAa JaHHOM  DJTare
M3BICKAaHUM, TOMHUMO JIaHHBIX, MEPEYUCICHHBIX B mil. 8.3.5 - 8.3.7, HOJKHBI
COJZICpKATh:

KapThl YCIIOBUM U INIOTHOCTH 3aCTPOWKHU;

CXEMbl M XapaKTEPUCTUKU BOJOHECYIIMX KOMMYHUKAIUU (BOAOMPOBO/I,
KaHalln3alus, TEIUIOTPACCHI, JIOXK/IEBas KaHAIW3alus, OYUCTHBIE COOPYKEHUS,
MPYAbl-HAKOMUTEIHN, OTCTOMHUKY U TIP.) C HAHECEHUEM MECT yTEUEeK;

KapThl TOPOACKUX 0ACCEMHOB CTOKA MOBEPXHOCTHBIX BOJI;

PEeKOMEHJAIMKA M0 MEPONPUITUSIM HWHKEHEPHON 3aIlUThl TEPPUTOPUU OT
MOATOIUICHUS C BBIJICJICHUEM ONBITHO-POU3BOJICTBEHHBIX YYaCTKOB, a TaKXKe IO
CO3JIJaHUI0 CETH MOHHMTOPUHTa, OOECIICUMBAIONICH CIIE)KEHHE 3a pa3BUTHEM



MPOIIECCa B MEPUO/] CTPOUTENIHCTBA U AKCIUTYaTALIMU 3[JaHUN U COOPYKEHUH.

MacmTtab rpaguvecKux MaTepuaioB JOJDKEH NPUHUMATHCS COTJIACHO
TEXHUYECKOMY  3aJIaHUI0  3aKa3uhKa, B COOTBETCTBUM C  MaclTadamu
I'PaOCTPOUTENBHON JOKYMEHTALIAH.

8.3.9. Ilpm mnostanHOi pa3pabOTKe NPEANPOEKTHON JOKYMEHTALMK Ha
CTPOUTENLCTBO OTACIbHBIX 00bekTOB (CII 11-101-95, . 6.4 CII 11-105-97, vacth
[) uHXEeHepHO-T€OJOTUUECKUE H3bICKaHUS B palioHax pa3BUTUS TMOATOIUICHUS
IPOBOJISITCSL:

Ha dTare OnpeieJICHUs eI MHBECTUPOBAHUS U TIPEJICTABIICHUS X0AaTaiicTBa
O HAMEPEHUSX - I OLUEHKH CYUIECTBYIOUIUX THUIPOreOJOTUUECKUX YCIOBHM
TEPPUTOPUH, BO3MOXKHOCTH PAa3BUTHUSI TOATOIUICHUS M €ro HeOIaronpusTHBIX
MOCJHEACTBUNA, a TaKKe IMPEABAPUTEIBHOIO OMNPEACIICHUSI BO3MOXKHBIX MECT
PaCIIONIOKEHUS IIOMIAA0K (Tpacc) CTPOUTENCTBA (€CIN YYACTOK, OTBOJIUMBIN MO/
CTPOUTEINILCTBO, HE ONPEJIECNICH);

Ha JTamne pa3paboTKu O0OOCHOBAaHWN WHBECTUIIMNA B CTPOMUTEIHCTBO (TIOCIE
MOJYYEHUS] TIOJIOKUTEIIBHOTO PEIICHUSI MECTHOTO OpraHa HCIOJHUTEIbHON
BJIACTU) - JUISl MPUHUIUNHAIBHON OLIEHKU HEOOXOJMMOCTH W BHJIAa MEPOIPUSITUI
WH)KCHEPHOW 3alllUThl 1O KOHKYPUPYIOIIMM BapuaHTaMm, BbIOOpa yuacTka
(TUToIAIKKM) pa3MEIIeHUs] 00BbEKTa CTPOUTEIHCTBA HA OCHOBAHUHU KOMILJIEKCHOM
OIICHKH TMPUPOAHBIX YCIOBHUM M TEXHOTCHHBIX (DaKTOPOB U TIPEIACTABICHUS
HEOOXOIUMBIX  JAHHBIX I pa3pabOTKM OOOCHOBaHUM  HMHBECTHIIMH B
CTPOUTENBCTBO OOBEKTa C YUYETOM HWH)KEHEPHOW 3alllUThl OT TOJTOIUICHUS U
oOecrieueHus: MPUPOOOXPAHHBIX MEPOTIPUSTHUH.

8.3.10. U3bickanus sl ONMpeAesieHUs 1IeJIi UHBECTUPOBAHUS U COCTABJICHUS
XOJIaTaliCTBa O HAMEPEHHUSX BBITIOJHSAIOTCS HA OCHOBE cOOpa OMOJHUTEIHHBIX
MaTepUaJOB O THAPOTCOJOTHYECKUX YCIOBUSX TEPPUTOPUH, (PHIBTPAIIMOHHBIX
rnapaMeTpax MepPBOTO OT MOBEPXHOCTHU BOJOHOCHOIO TOPU30HTA M TPYHTOB 30HBI
a’paluy, a TaKKe JAHHBIX TOCYJIAPCTBEHHON CETHU PEXKUMHBIX HAONIOJECHUM U
(W1M) JIOKaJTbHOTO MOHUTOPUHTA 3a JUHAMUKON YpOBHEW, TeMIepaTypoit
MOA3EMHBIX BOJ, WX XHWMHYECKHM COCTABOM, HaJIWYUEM, KOHIEHTpalueu u
MUTpalMel 3arpsi3HeHU (eciu Takue HaOJMIOACHUS paHee MPOBOAWIUCH). [lpu
HEOOXOJUMOCTH MOXKET BBIMIOJHATHCS PEKOTHOCIIMPOBOYHOE 0O0CIIeIOBaHKE
3aCTPOCHHBIX TEPPUTOPUN JI BBISBJICHUS YYAaCTKOB Pa3BUTHs TMOJTOIUICHUS U
yYCTaHOBJICHUSI TEHJICHIIUNA Pa3BUTHsI MPOIIECCa.

[Tpu Hanmuuum panee pa3pabOTAHHBIX T€HEPANBHBIX U (MJIM) JAETATBHBIX CXEM
WHXECHEPHOU 3allUThl BEIOOP pailoHa CTPOUTENHCTBA OOBEKTA U MIPEABAPUTEIbHBIN
BBIOOp TUIOIIAJOK (Tpacc) MOXKET OBITh OCYIIECTBICH 0€3 MPOBEICHUS IMOJIEBBIX
paboT, C WCHOJB30BAHMEM METOJa AHAIOTHH W  THAPOTEOJIOTHYECKOTO
KapTorpadupoBaHus.

B pe3ynbTaTe THAPOreOJIOrMYECKUX HCCIACIOBAHUM MpH M3bICKAHUSX Ha
naHHoM atarne B fonosnHeHue K 1. 6.4 CII 11-105-97 (uactb 1) cocraBnsieTcst kapTta
palilOHUPOBAHUSI TEPPUTOPUU MO YCJIOBHUSM Pa3BUTHUSI TOATOIICHUSI C OLICHKOMU
OTMAaCHOCTH pa3BUTHs Tpoiecca B macmradbax 1:25000 - 1:50000 u menbue B
COOTBETCTBUM C TEXHMUYECKUM 3aJaHUEM 3aKa3uuKka, a TaKkKe MPUBOJIUTCS OIEHKa
BO3MOXHOCTH TPOSIBJICHUS CBA3aHHBIX C MOATOIIEHUEM OMACHBIX T'€0JIOTMYECKUX



mpoiieccoB (Tpocaku U HaOyXaHWsi TPYHTOB, MOPO3HOTO Iy4Y€HUS W [p.), H
IPYTUX HEOJIarOMPUATHBIX MOCJIEACTBUI pa3BUTHUSA MOATOIICHUS
(?KOHOMHYECKHUX, IKOJOTHIECKUX, COITUATIBHBIX).

Ha panHOoM »sTame mno 3aJaHHI0 3aKa3ylMka MOXET OBIThb ONpeneseH
MPUHIUNHUAIBHBIA  COCTaB HEOOXOJUMBIX MPEAYyNPEAUTEIIbHBIX M 3allUTHBIX
MEpONPUSATUNA W YCIOBUSA HUX peanu3anuu (HaJIu4ue MECTHBIX CTPOUTEIIbHBIX
MaTepHUaJIOB, yCIIOBUA MIPOKIAIKU IpPEHaXEN, yCTpOMCTBA
IpPOTUBOGUIBTPAIIMOHHBIX 3aBEC, BBIITOJIHEHUSI BEPTUKATIBLHOMN TIJIAHUPOBKH).

Jlist XOopomio M3y4YeHHBIX (PPArMEHTOB TEPPUTOPUU MOTYT MPUMEHSITHCS
aHAIMTUYECKHUE pacyeThl U (WJIM) MaTEeMAaTUYECKOe MOJCIIUPOBAHUE.

Bribop miomanok ansi pa3MenieHusi OTIEIbHBIX OOBEKTOB CTPOUTEIHCTBA
(IPOMBILIIEHHBIX MPEANPUATHI C "MOKpPBIM" TEXHOJIOTUYECKUM IPOIECCOM,
XPAHWINI POMBIIUICHHBIX CTOKOB U JIp.), BOJOPACTBOPUMBIE OTXOJbl KOTOPBIX
TOKCUYHBl WJIM HMX KOHIUEHTPAllUH TAaKOBBI, YTO MOTYT yXyJIIaTh KayeCTBO
MOA3EMHBIX BOJI, IOJDKEH MPOBOAUTHCA KaK C YYETOM BO3MOKHOTO MOATOILICHHS
MOA3€MHBIMM BOJAMHU, TaK MU C YYETOM HMX BO3MOXHOIO 3arpsi3HCHMUS.
CoOOTBETCTBEHHO,  COCTaB, O0bEMBI M  METOAUKA  T'HMJPOre€0JIOrMYECKUX
MCCJEI0BAHUM JTOMKHBI 00€CeUnTh BBIOOP YYAcCTKOB, MCXOIS M3 CIEAYIOLIUX
YCJIOBUU:

NOJ3EMHBIE  BOJABI,  HCIOJb3ye€Mble  JUIsl  XO3SHUCTBEHHO-ITUTHEBOTO
BOJIOCHA0KEHUS, JODKHBI OBITh 3alllMIIEHbl OT HH(UIbTpAMU 3arpsi3HEHUN
HAJCKHBIM BOJOYIIOPHBIM NIEPEKPBITUEM;

paccTostHe OT  BOA03a00pPOB  TMOJ3EMHBIX  BOJl  IIEHTPAIU30BAHHOIO
BOJIOCHA0XEHUSI JIOJDKHO TOJHOCTBIO HCKIIOYATh TOMaJaHue B BOJ103a00pbI
3arpsI3HEHUN;

PacCTOSIHUE OT PEK, 03€p, BOJOXPAHIIMIN JOHKHO OBITh TaKHM, YTOOBI
MOCTYMNAIOIINE B HUX MO TPYHTOBOMY IMOTOKY BPEJAHBIE KOMIIOHEHTBI CTOUHBIX BOJI
He npesblianu ITJIK 1o caHuTapHbIM M PBIOOXO3SIIICTBEHHBIM HOpPMam JUIst
BOJIOEMOB B MEPUOJIbI UX HAMHU3IIECH BOJHOCTH (I pEK U 03€p - B MEKECHHBIM
nepuos 95% o00ecneueHHOCTH, ISl BOJIOXPAHWIHII - B TIEPUOAbl MaKCUMaJIbHOU
cpabOTKHU ypOBHEH).

B ciiyuae HeBO3MOXKHOCTH COOJIIOIEHUS ITUX YCIOBUH 3a/laya O pa3MelleHUun
paccMaTpuBaeMbIX OOBEKTOB JOJDKHA pEIIaThCd HAa OCHOBE  TEXHMKO-
AKOHOMMYECKUX PAaCUETOB B COMOCTABICHUU C YYETOM 3aTPaT HA MEPOIPUATHS 10
3alllMTe TIOJI3EMHBIX M TMOBEPXHOCTHBIX BOJ MU BOJ03a00pPOB OT 3arps3HEHUs, a
OKPY>KAIOIUX TEPPUTOPUI OT MOIATOIUVIEHUS, B TOM YHUCJIE 3arps3HCHHBIMU
BOJIAMH.

[IporHo3 JBMXKEHUSI apealioB 3arps3HEHUs] OT TEXHOTEHHBIX HCTOYHUKOB
CI€AyeT BBINOJHATH C  HCIOJb30BAHUEM  OPUEHTHPOBOYHBIX  3HAYCHUM
TUIPOT€0JIOTMYECKUX U THIPOXUMHUYECKHUX IMApaMeTPOB BOJOHOCHOTO TOPU30HTA C
YYETOM B3aUMOJICUCTBUSL C ONMKAWIIUMHU BOJHBIMU OO0BEKTaMH (BOJOEMBI,
BOJIOTOKH, BOJI03a00PHI U JIp.).

8.3.11. HHXeHepHO-reoJIOrMYeCKUe U3bICKaHMUsI Ha JTane pa3padoTKu
000CHOBaHUN WHBECTUIIMM Ha TEPPUTOPHUAX PA3BUTHS IOJTOIUICHUS JIOJKHBI
o0OecreyuTh BBIOOP MPEANOYTUTENLHOTO BapuUaHTa IUIOMAAKU  (Tpacchl),



IIPEABAPUTEIIBHO  COIJJACOBAHHOIO OpraHaMU HCIIOJIHUTEJBHOM  BIIACTH, U
MPUHATHE  3aKa3YUKOM  (MHBECTOPOM)  pEIIeHHS O  IeliecooOpa3HOCTH
(buHAHCHPOBAHUS CTPOUTEIHCTBA OOBEKTA C YUETOM MPOTHOZUPYEMOTO U3MEHEHHS
TUIPOTE€OJIOTHYECKUX  YCIOBHM, pa3BUTHA NOATOIUIEHHS H  HEOOXOJIMMOCTH
OCYULIECTBJIEHUS 3alIUTHBIX MEPOIPUATHUH.

['uporeosnornyeckue UCCIeI0BaHUs Ha 3TOM 3Talle JOJIKHbI BKIIOYATh:

PETPOCIEKTUBHBIN aHAIU3 W3MEHEHUSI TUIPOreOJIOTMYECKUX YCIOBHM Ha
OCHOBE cOOpa MaTepuaioB U3bICKAHUM MPOUUIBIX JIET, B TOM YHUCJIE BBIIOJHEHHBIX
Ui 0OOCHOBaHHUS TEHEpPAJbHBIX M JETAIbHBIX CXEM HH)KEHEPHON 3alllMThl,
IPOEKTOB COOPY>KEHUU HMHXKEHEPHOM 3alllMThl OT OIMACHBIX MPOIECCOB, a TaKXKe
M3BICKaHUM 110 OTJIEJIbHBIM 00BEKTaM;

MoJIeBbIE, Ta0OpaTOPHBIE M KaMepalbHbIe padoThI coraacHo m. 6.6 - 6.16 CII1
11-105-97 (wacte 1) B oObemax, HEOOXOAMMBIX IJIsi PEUIEHUS TOCTABICHHBIX
3agad. CoctaB 1 00bEMBI padOT yCTaHABIUBAIOTCS B IPOrpaMMe U3bICKaHUIA.

8.3.12. PexornocuupoBouHoe oOcienoBaHue WA MHKEHEPHO-
TUIPOreosiornyeckas (JInbo KOMIUIEKCHAs) ChbEMKa BBIMOJIHSIOTCS B MacliTadax
1:25000 - 1:10000 m kpymHee, B 3aBUCUMOCTH OT pPa3MEpPOB HCCIETyEMOMN
TUIOLIAN, CTENEHU TUAPOreOJOTMYECKON M3yUYEHHOCTH TEPPUTOPUHM U Xapakrepa
CYLIECTBYIOIIEN 3aCTPOUKH.

['paHuIlbl  PEKOTHOCHMPOBOYHOIO  OOCIIEOBAaHUS  WIM  HWHXKEHEPHO-
TUIPOTEOJIOTHYECKON ChEMKHM Ha TEPPUTOPHUSIX PA3BUTUS TMOATOIUICHUS B
nononHenue K 1. 6.8 CIT 11-105-97 (dactp 1) HE0OOXOAUMO OMpPENEATh ¢ YYETOM
BJIUSHUS HA PEXHUM IMOA3EMHBIX BOJ BHEIIHUX THAPOAMHAMHUYECKUX TPAHMUII
uccieayeMon o01acTi GUIbTPALIUH.

Ha Teppuropusix pa3BUTHS NOATOIUIEHUS NPOBEIECHHUE HHKEHEPHO-
reOJIOTMYECKUX WM HWHXEHEPHO-THIPOTr€OJIOTMYECKUX CHEMOK ONPEIEIseTCS
cenu(uKoi pa3BuTHs mporecca mo cxemam 1 unu 2. [lpu moaTomnieHuu Mo cxeme
| ocHOBHOE BHMMAaHHE JOJKHO OBITh YJIEJIE€HO M3YyYEHHUIO TPYHTOBBIX BOJ; IpPH
MOATOIUVIEHUH MO CXEME 2 - THIPOre€0IOrMY€CKUM 0COOEHHOCTSIM 30HbI a3paluu.

[Tpu npoBeIeHNN UHKEHEPHO-TE€OJOTUYECKON ChEMKH M3 00IIEro KOJINYecTBa
To4YeK HaOmoAeHul, onpeaenseMbix no taduuie 6.1 CII 11-105-97 (wacts 1), He
meHee 50% JTOJKHBI COCTaBIATh TUAPOre0JIOTHYECKUE BHIPAOOTKH.

[Ipn mnpoBeneHUH HWHKEHEPHO-THAPOTEOTOTHYECKUX CHEMOK KOJIHMYECTBO
TOYEK HAOJIOJEHUH COOTBETCTBYIOIIEIO0 MaciiTaba, B TOM 4YHCJIE TOPHBIX
BBIPA0OTOK (THIPOTEOJIOTHYECKUE CKBAXUHBI, IIypdbl, KOTJIOBAHBI U JAp.) IS
BBIMIOJIHEHUSI ~ ONBITHO-(PUIBTPALIMOHHBIX ~ paboOT, cleAyeT OIpeneisTh B
COoOTBeTCTBHM ¢ Tabmuieh 8.1 ¢ ydetom TpeOyemoil neranu3anud OTOOpaKeHUS
MOBEPXHOCTU TPYHTOBBIX BOJ| B 30HaX pe3kod nedopmManuu motoka (riyOuHa
TUIPOTE€0JIOTMYECKUX CKBAXMH JOJDKHA OBITh HE MEHEE 4eM Ha 3 - 5 M HHXKe
YPOBHS  MOA3EMHBIX  BOJ), a TaKkKe HEOOXOAMMOCTH  CXeMaTH3aluu
(UIBTPALIMOHHBIX CBOWCTB MOPO/JI B IJIAHE U pa3pese.

Taomuna 8.1




Buno cweMku

KonmmuecTBO ToOuek HaOOOEHUNM Ha 1 KM2

(B umcrnurene),

BEIPAbOTOK

(B 3HamMeHaTese)

B TOM UMCJIE T'OPHEBIX

MacmTab CcbhbeMKM

1:200000|1:100000]1:50000(1:25000(1:10000
VIHXEeHEepPHO— 0,29/ 0,63/ 1,65/ 3,75/ -
TUOPOTEOJIOTHUYECKA S 0,1 0,16 0,5 2,3
cbeMKa
KowmmyiexkcHas mHxeHepHo-|1 /0,3 1,98/ 4,84/ 9,3/ 32/13
IMIpoTreosyiornudecKas 0,57 1,44 3,7
CBEMKA

[Ipumeuanue. Ilpu cremkax nmpunsaTa Il kareropus CiI0XKHOCTH WHKEHEPHO-
reosiornueckux ycnoBuii cornmacHo CII 11-105-97 (wacts 1) [Ipunoxenue b u 1.
8.1.11 nacrosimero CBojia MpaBHIL.

Koncynsrantlntoc: npumeuanue.
B odunmanbHOM TeKCTe TOKYMEHTa, BUIUMO, JOIMYIIEHA OlleyaTKa: UMEeTCs
B BUy Tabauma 6.1, a He Tabnuna 6.

Jns TUAPOTEONOTHYECKUX UCCIEAOBAHUNM CIEQYET TAaKKE HCIOIb30BaTh
BbIPa0OTKH, NPONHACHHBIE B MPOLECCE HHKEHEPHO-TEOJOTUYECKOW CHEMKHU
cornacHo 1. 6.9 u Tabn. 6 CII 11-105-97 (uacTs I).

8.3.13. Ilpu u3biCKaHMSX B palioOHaX pPa3BUTHUSl MOATOIUICHUS HA CTaJAUU
O00OOCHOBaHMN WHBECTUIUMN TPH  HEOOXOAMMOCTH  MPOBOAATCS  OIBITHO-
(¢unbpTpaloOHHbIE PAOOTHI (OJUHOYHBIE TPOOHBIE OTKAYKU U HAJIMBBI, B TOM YHUCIIE
AKCIIPECC-METOJaMH) JJI CPaBHUTEIBHOM XapaKTEPUCTHKU MPOHULAEMOCTH
MOPOJ, PAa3IMYHBIX YYaCTKOB B IJIaHE W MO IiIyOuHE. B CIOXHBIX YCIOBUSAX IO
3aJlaHMI0 3aKa3yMKa MOXKET IMPOBOJUTHCA KYyCTOBOE OMpoOOBaHWE ISl BbIOOpa
pacyeTHBIX 3HAYEHU I TUIPOreOIOTMYECKUX apaMeTPoB.

OnpITHO-(QUIBTPALIMOHHBIE  pa0OTBHl  JOJKHBI  MPOBOJUTHCA €
crienuGUKU pa3BUTHS IIpoliecca moATorieHus mo cxeme 1 mam 2 (1. 8.1.5).

st oneHKH (PUIBTPAIMOHHBIX CBOMCTB CIIA0OMPOHUIIAEMBIX TPYHTOB 30HBI
a’panuu (MOATOIUIEHWE Pa3BUBAETCA IO cXeMe 2) HeoOXOAUMO BBIIOJTHEHHE
MaccoBOIO  JKCIIpecc-OMpoOOBaHUsl HAJIMBAMU B CKBAXKMHBI B Ipeneiax
uccnenyemorn  tomumm. Ha 1 kM2 TepputropuM  OpU  HUHKEHEPHO-
THJIPOTe0JorniIecknx chbeMkax macmrada 1:10000 1 MoIIHOCTH 30HBI adpalyu 10
20 m pekomeHyeTcs mpoBeieHue He meHee 20 - 25 onbITOB.

KonundecTBo npo6 MoA3eMHBIX BOJ KaK M3 KaXKJ10I0 BOJOHOCHOTO FOPU30HTA,
TaK W PacHpOCTPaHEHHBIX CIOPAJAUYECKH (ECTECTBEHHBIX W TEXHOTCHHBIX),
JOJKHO OMNpEAENATbCS B COOTBETCTBUU C TpPEOOBAaHUSMU METOJUYECKUX
JOKYMEHTOB T10 TUIPOXUMHUYECKOMY ONMPOOOBAHHIO HA 3aCTPOEHHBIX TEPPUTOPHUSIX
¢ yueToMm maciitada uccieoBaHui, 0cOOEHHOCTENH 00bEeKTa N3bICKaHUM, CTPOCHHUS
BOJIOHOCHBIX TOPU30HTOB, HEOOXOUMOCTH U3yUEHHUS KOJECOAHUI MUHEpaTUu3aluu

y4eToM



XUMHYECKOT0 COCTaBa MOJ3EMHBIX BOJ IO CE30HAM ro0jia, CTEIIEHU U XapakTepa
3arps3HEHHOCTH TOA3E€MHBIX BojA. Ha 1 KM2 MHXEHEpHO-THAPOTreOJOrHYeCKON
cbeMkH Macmraba 1:10000 ¢ yueToM HEOOXOAUMOCTH ONMPOOOBAHUS MOJ3EMHBIX
BOJI TIEPBOTO OT MOBEPXHOCTH BOJOHOCHOTO TOPU30HTA B KAXKJIOM BOJOMYHKTE IO
rIyOMHE U MO CE30HaM rojia KOJWYECTBO MPOO JOJIAKHO COCTaBISITH HE MeHee 20 -
30.

8.3.14.  CramuonapHsie  HaOMOACHUS ISl  W3Yy4YCHUS  W3MEHEHUM
TUAPOTEOJIOTHYECKUX W HHKEHEPHO-TCOJOTUUECKUX YCIOBUNA TPU HM3BICKAHUSIX
UIsE pa3paboOTKH MPEANPOSKTHOM JOKYMEHTAallMd Ha TEPPUTOPHUSX Pa3BUTHS
MOJITOTUICHMS] JOJKHBI BBIMOJIHATHCS B COOTBETCTBUM ¢ TpeboBanusmu 1. 5.10 CII
11-105-97 (vactp 1) u n. 8.2.9 nHacrosimero Crona npasui. [Ipu HEoOXxomuMocTu
OpPraHU3yITCS KOMILJIEKCHbIE HAOIO/IEHUS Ha OMBITHO-OAJIAHCOBBIX y4acTKaxX IS
pacdera BOJIHOTO OaJiaHca.

8.3.15. IIporHo3bl HW3MEHEHHH THUAPOrCOJIOTMYECKUX YCIOBUU  MpH
M3BICKAHUSIX JJISI pa3pabOTKU MPEANPOCKTHON TOKYMEHTAIlMU HAa TEPPUTOPHUAX
Pa3BUTHS MOATOIUICHUS IOJKHBI BBIMOJHATHCS B COOTBETCTBUU C TIl. 8.1.6, 8.2.12,
8.3.6, 8.3.7 u [Ipunoxenuem JI.

8.3.16. CoctaB u cojep)KaHHE TEXHUYECKOTO0 OTyeTa (3aKIIOUEHHs) O
pe3yJibTaTax MHXKEHEPHO-T€OJOTUUECKUX M3bICKAHUN Ha TEPPUTOPUSIX Pa3BUTHUS
HNOATOIUICHUSI ISl Pa3pabOTKXM  MPEANPOSKTHOM JOKYMEHTAlUM  JIOJIKHBI
COOTBETCTBOBaTh TpeboBanusaM mnmn. 6.3 - 6.5 CHull 11-02-96, nm. 8.2.13
HacTosiero CBojia mpaBuiL.

Paznen texnuueckoro ortuera "I'maporeosiornyeckue YCIOBHUS"' JIOJKEH
COJIepKaTh CIIECYIONINE CBEACHUS:

METOJUKA THUJIPOTEOJOTHUECKUX HCCIEIOBAHUM, B TOM YHKCIE OIBITHO-
(UIBTPAIIMOHHBIX PadOT;

XapaKTepUCTHKA PACHpPOCTPAHEHUSI W YCIOBHM 3ajeraHusi BOJOHOCHBIX
TOPU30HTOB, MOACTUIAIOIINUX U TIEPEKPHIBAIOIINX BOJOYIIOPOB, HE TOJIBKO B cdhepe
B3aMMOJICUCTBUSL MPOCKTUPYEMOTO OOBEKTa C TeO0JOTHYECKOW cpenoil, HO U B
npejenax BHEITHUX THAPOANHAMUYECKUX TPAHMUII;

MUTaHKUE U pa3rpy3Ka MOJ3EMHBIX BOJI;

XapaKTepUCTUKA XHMHYECKOTO COCTaBa IOJ3EMHBIX BOJ, HaJIU4Ue
KOMITOHEHTOB-3arpA3HUTENCH; THIPOXUMUYECKOE pAOHUPOBAHUE;

HAJIMYME W XapakTep B3aMMOCBA3M MEXIy pa3IUYHbIMH BOJOHOCHBIMU
TrOpU30HTaMU, MOA3EMHBIMU U TTIOBEPXHOCTHBIMU BOJAAMU;

XapaKTEPUCTUKA TEXHOTCHHBIX (haKTOPOB;

cxemaTu3anus (QWIbTPAIMOHHBIX CBOWCTB, TMPEABAPUTEIBHBIA  BBIOOP
PACUYETHBIX TUIPOTE€OIOTUUECKUX TapaMeTPOB;

pEXKUM TMOJ3EMHBIX BOJ; PallOHMPOBAHME IO OCOOEHHOCTAM PEXKHUMA,
OMpeNeNAIONUM CrielinPUKY pa3BUTHSI OATOIJICHNUS,

MPOTHO3 U3MEHEHUS TUAPOTEOIOTHYECKUX YCIOBUM;

TUAPOTE€OJIOTHYECKOE  PAMOHUPOBAaHME MO  OCOOEHHOCTSM  Pa3BUTHUSA
MOATOIUIEHHUS M OILIEHKa ero omacHoctd B Macmtabax 1:25000 - 1:10000 mo
KOHKYpUPYIOIIIUM  BapuaHTaM IUIOMIQJ0K (WM KpYIHEE, €eClId y4acTOK
CTPOUTENHCTBA ONPE/IEIICH);



PEKOMEHJAMN JUIsl IPUHATUS MMPOEKTHBIX PELIEHUI MO MPEIyNpEKICHUI0 U
(unu) 3a1IUTE OT MOJTOIICHUS.

Pasnen Texnuueckoro oryera "CBoilcTBa IpyHTOB" HOJDKEH COAEpKaTh (B
nononHenue K 1. 6.3 CHull 11-02-96) cBenenus o0 olleHKE U3MEHEHHUS CBOWCTB
IPYHTOB 30HBI a3palliy NPy UX 3aMaYUBAHUU U JPEHUPOBAHUU.

8.4. NH>)XEeHEepHO-Te€0I0THUYE€CKUE U3bICKAHUS
U1 pa3pabOTKHU MPOEKTa

8.4.1. VHXeHEepHO-reOJIOTUYECKUE HW3BICKAHUS Ha TEPPUTOPUAX DPa3BUTHS
HOJTOIJICHUS ISl pa3pabOTKU MPOEKTa CTPOUTENIbCTBA MPEANPHUATHH, 3aHUN U
COOpPY’KEHMH JIOJDKHBI OOecneurMBaTh KOMIUIEKCHOE W3Y4YEHHE HWH)KEHEPHO-
re0JIOrMYECKUX U THAPOTeOIOTHYECKUX YCIOBUN BHIOPAHHOM MIIOIMIA KU (yUacTKa,
Tpacchl) U MPOTrHO3 UX M3MEHEHHUs B MEPUOJ CTPOUTENIBCTBA M 3KCIUTyaTalUu C
JNETAIBHOCTBIO, JTOCTATOYHOM 111  pa3pabOTKH MPOEKTHBIX PEIICHWH B
cootBeTcTBUM € TpeOoBanusmu 1. 7.1 CII 11-105-97 (uacts I).

8.4.2. KoMIIEKCHOE M3y4Y€HHE MHKEHEPHO-T€OJIOTUYECKUX  YCIIOBHM
IJIOWAAKKA (y4yacTKa, TpPAcchl) HPH YCIOBUM, YTO Ha H3Tale W3bICKAHWM JUIs
pa3pabOTKM TPEANPOEKTHONM JOKYMEHTAIIMM BBINOJHEH MPOTHO3 H3MEHEHUs
TUIPOTE€OJIOTMYECKUX YCIOBUM M pa3paboTaHa JeTajbHas CXemMa HHXKEHEPHOU
3alUTHI OT MOATOIUIEHUS, TOJKHO 00€CTIeYnBaTh:

NOJyYE€HUE JAHHBIX JUIsI YTOYHEHMs IUIAHUPOBOYHBIX M OOOCHOBAHHUSA
IPOEKTHBIX PEIICHHUM, OINPEACIAIOIINX OCHOBHBIE TEXHUKO-2KOHOMHUYECKHE
IIOKAa3aTelId MPOEKTa ¢ YYETOM YIOPOKAHUS CTPOUTEIBCTBA HA MOATAIUIMBAEMBIX
Y TIOJITOIUIEHHBIX TEPPUTOPUSX;

pa3paboTKy HWH)XEHEPHO-THJIPOTeOJOTHYECKOT0 OOOCHOBAaHUS MPOEKTOB
VMHXEHEPHOMW 3aIUTHI OT MOATOIUIEHUS OTJAEIbHBIX YYaCTKOB TEPPUTOPHUH, a TAKKE
3MaHUA U COOpPYKEHHWI, OCHOBAaHHBIX Ha MPUHUMUIUAIBHBIX MOJOKEHUAX
JETATBHON CXEMbl MHKEHEPHOM 3aIlUTHI;

pa3paboOTKy  HMHXKEHEPHO-TUJIPOTEOJOTHYECKOr0  OOOCHOBAHUSI  CXEM
BEPTUKAJIbHOMN TUIAHUPOBKHU U UHKEHEPHOU MOJArOTOBKHU TEPPUTOPHUH;

pa3paboTKy HHXKEHEPHO-TUAPOTreOJOTUYECKOr0 O00OCHOBAaHUS  IPOEKTOB
3aIIATHBIX COOPYKCHUM JUIA JIOKAIM3alMM W JUKBUAALMM  3arpsA3HEHUN
[IOJI3€MHBIX BOJ;

JaHHble  JUIsI  pa3pabOTKM  MpPOEKTa  OpraHu3allid  CTPOUTEIHCTBA
(ycTaHOBIIEHHME HEOOXOJMMOCTH CTPOUTEIBHOIO BOJIOMOHUKEHHS MPU BCKPHITHH
TpaHLIE M KOTJIOBAHOB, CHELM(HUKU BBINOJHEHHS pabOT HYJIEBOrO LUKIA U
CTPOUTENBHO-MOHTAXHBIX  pabOT, OrpaxkJeHHE KOTJIOBAaHOB, IPOBEACHUE
MEpPONPUATAA IO MCKIIOYEHUIO BO3JICUCTBUM, BBI3BIBAIOIIMX IOBPEXKACHUE
COCEJIHUX 3[JaHUI U COOPYKEHUM);

OLICHKY BO3EHCTBUSL CTPOUTEIBCTBA U IKCIUIYyaTallUd CUCTEMbI MHKEHEPHOMN
3alMThl Ha MPWIETAIIIUe YYaCTKU TEPPUTOPUH, CYIIECTBYIOIIYIO 3aCTPOMKY H
OKPY>KaIOIIyI0 Cpey B LIEJIOM.

KoMIiekcHble THAPOTe0IOrHYecKue HCCICAOBAHUS BBIMOJMHSAIOTCS Kak B
rpaHulax IJIOUIA/IKH, TaK U Ha IPUJIETAIOLIUX TEPPUTOPUSX (B KOHTYypax BHEIIHUX



TUAPOIMHAMHUYECKUX TPAHMUIL) JIJIST PEIISHUs CISAYIOMNX 3a/1a4:

BBIOOP PaCUETHBIX 3HAYEHUW THUIAPOTCOJOTUYECKHUX IMApaMETPOB MEPBBIX OT
MMOBEPXHOCTHU BOJIOHOCHBIX TOPU30HTOB, BOJI CIIOPAJUYECKOTO pACHPOCTPAHEHHUS, a
TaKKe TPYHTOB 30HbI a3palluu;

YTOUYHEHUE ITyOUHBI U3YUEHUS THIPOTEOJOTUUECKOTO pa3pe3a Ha Pa3IMuHbIX
y4acTKaX TePPUTOPUH;

YTOUHEHHUE THUJIPOTECOJOTUUECKUX XapaKTEPUCTUK BHYTPEHHHMX W BHELIHUX
IPAaHUYHBIX YCJIOBUH UCCIEAyeMOM 00aacTh PriIbTpaluy;

BHIOOpD pacUeTHBIX 3HAUYEHUW THUJIPOMETEOPOJIOTUYECKHX MapaMeTpoB
pa3IUYHON 00ECTIeUeHHOCTH /1Jii 000CHOBAHUS MEPOIPUATUNA TIO PErYITUPOBAHUIO
MOBEPXHOCTHOTO CTOKA;

YTOYHEHUE aMIUIUTY]l CE30HHBIX KOJIeOaHUI YPOBHS IPyHTOBBIX BOJI;

paliOHUPOBAHKE MO PEKUMY MOA3EMHBIX BOJI;

palilOHUpPOBAHHUE MO XUMHUYECKOMY COCTaBY IMOJI3EMHBIX BOJ[ IMEPBOTO OT
MMOBEPXHOCTHU BOJJOHOCHOTO TOPU30HTA;

BBISIBJICHE KOMITIOHEHTOB-3arps3HUTENCH, UX KOHIIEHTpAIluU, UICTOYUHUKOB U
apeasioB 3arpsi3HEHUM;

BBISIBJICHHE HETaTUBHOTO BO3JICUCTBUS 3arpsi3HEHUS Ha 3JJ0POBbE HACEJICHUS
(uccnenoBaHus MPOBOAATCS MO 3aJaHUIO 3aKa3yuMKa B KOMIUIEKCE ¢ WHXKEHEPHO-
AKOJIOTUYECKUMHU U3BICKAaHUSIMH ),

YTOYHEHUE CE30HHBIX M MHOTIOJIETHUX HW3MEHEHMH XHWMHYECKOrO0 COCTaBa
MOJI3EMHBIX BOJ, UX arpeCCUBHOCTH K OETOHY M KOPPO3MOHHOM aKTHBHOCTH K
meTaiiaM (B cootBeTcTBuM ¢ Tabm. 4 - 7, 15 CHull 2.03.11-85);

OIICHKA M3MEHEHHS (PWIbTPALIMOHHBIX CBOWCTB TPYHTOB 30HBI a’pallviul MPHU
WX 3aMa4MBaHUU U JPEHUPOBAHUY;

OTICHKA W3MEHEHHUS MIPOYHOCTHHRIX U JIe(hOpMAIMOHHBIX CBOWCTB TPYHTOB MPH
WX 3aMavYMBaHUU W JPCHUPOBAHWU B cdepe B3aUMOACUCTBUS OOBEKTa C
TEOJIOTUYECKOM CpEoM, a TakKK€ BO3MOXHOCTH AaKTHBU3AlWH  OIMACHBIX
MH>KEHEPHO-T€OJIOTMYECKUX MPOIIECCOB;

YTOUHEHUE TMPEIIIESCTBYIONIUX OIEHOK BOJHOTO OajlaHca  IUIOMIAJIKU
(yuactka).

8.4.3. Coop u 00pabOTKYy OMOJHHUTEIBHBIX MaTEPUATIOB U3BICKAHUNU H
UCCJIEIOBAHUN MPONUIBIX JIET Ha TEPPUTOPUSX PA3BUTHUS MOATOIICHUS CIEIYET
BBITIOJIHATh B COOTBETCTBMM C M. 8.2.2 C y4eTOM JaHHBIX, IOJYYEHHBIX Ha
NPEIbLIYIIUX dTarax U3bICKaHUM.

8.4.4. B pailoHax pa3BUTHUs MOATOIUICHUS B YKCJIC TUCTAHIIMOHHBIX METOJIOB
PEKOMEHIyeTCsl MCIIOJIb30BaTh TEIUIOBYI0 HMH(PPAKPACHYIO adpPOCHEMKY, a TaKKe
HazeMHYyI0 cbeMKy (TUKAC), koTopas no3BoJsier:

ONpPENCIUTh MECTOMOJIOKEHNE YTEYeK U JUArHOCTUPOBATh COCTOSIHUE
MOA3EMHBIX TEIUIOBBIX CETEW C BBIICICHUEM NpeAaBapUUHBIX U aBAPUMHBIX
Y4acTKOB;

BBISIBUTh YYaCTKM CcOpoca KOMMYHAJIbHBIX U TPOMBIILIICHHBIX BOJI,
JPEHAKHOTO CTOKA B PEKU U BOJIOEMBI;

YCTAHOBUTH YUACTKU 3arpsi3HEHUS BOJHBIX 00BbEKTOB HE(PTEIPOIyKTaMHU.

Ucnonb3zoBanue TUKAC B pexxruMe MOHUTOPUHIAa OOECIEYMBAET KOHTPOJb



COCTOSIHMSI OOBEKTOB TOPOJACKOTO  XO3SMCTBAa, KOTOPbIE MOTYT  SIBUTHCS
MCTOYHUKAMU Pa3BUTHS TOATOILICHHUS.

8.4.5. IIpn MHXEHEPHO-T€OJIOTUYECKUX U3BICKAHMIX JIUIS pa3pabOTKH MpPOEKTa
Ha TEPPUTOPUAX Pa3BUTHUS MOJATOIUICHHS B 3aBUCUMOCTH OT CHELU(PUKHA Pa3BUTHS
npoliecca CaeAyeT BbIIOIHATD:

OpU Pa3BUTHUM MOATOIUIEHUS MO CXeMe 2 - HMHKEHEPHO-T€OJIOTMYECKYIO
CheMKY IuIomaaku B Macmradax 1:5000 - 1:2000 (tada. 7.1 CII 11-105-97, gactb
I) u mputpaccoBoil MojoCHl JUHEHHBIX COOpykeHud - B Macmrtadbax 1:10000 -
1:2000 (ta6n. 7.2 CII 11-105-97, gacts 1), npuaumas II1 kaTeropuro CioXHOCTH
WHKEHEPHO-T€OJIOTUYECKUX YCIOBU;

IIpU Pa3BUTUH MOATOIIEHUS MO CXeMe | - MHKEHEPHO-TUAPOre0IOrMYECKY IO
WIM KOMIUIEKCHYI0 HH)KEHEPHO-TUIPOTE€OJIOTMUECKYI0 CBhEMKY B MacluTadbax
1:5000 - 1:2000;

TUAPOr€OXUMHUYECKYIO ChEMKY Ha 3aCTPOCHHBIX 3arps3HEHHBIX TEPPUTOPHUIX
B Macmrabax 1:25000 - 1:5000.

['MIporeoXuMHUECcKyr0 ChEMKY CIEIYyEeT BBINOJIHATH JUISI  pELICHUs
CJIEIYIOIIUX 3a/a4:

YCTAaHOBJICHHE XMMHYECKOTO COCTaBa M MHUHEpAIM3alMd TPYHTOBBIX BOJ
MEPBOT0 OT MOBEPXHOCTU BOJOHOCHOTI'O TOPU30HTA (B TOM YHUCIIE TEXHOI'€HHOIO) U
BEPXOBOJIKH;

OMpeJeeHNe Y4YacTKOB  3arpsi3HEHUs MOJ3EMHBIX BOJ 1O  OOUIUM
THAPOXUMUYECKUM MoKazatessiM (B cootBeTcTBuU ¢ [Ipunoxkennem H CIT 11-105-
97 yacts I);

YCTaHOBJICHHE WCTOYHHUKOB W AapeajioB pacIpOCTPAHEHUs 3arps3HEHUN IO
CHEUHUAIBHBIM THAPOXUMUYECKUM TOKa3aTelsiM (B KOMIUIEKCE C HWHXKEHEPHO-
AKOJIOTHIECKUMU M3BbICKaHUsIMU coriacHo TpedoBanusim CII 11-102-97);

OLICHKA 3allUIIEHHOCTH NOI3EMHBIX BOJ OT 3arpsA3HEHUS CBEPXY - MIEPBOIO OT
MOBEPXHOCTU BOJOHOCHOI'O TOPU30HTAa WJIM MOA3EMHBIX BOJ CHOPAAUYECKOro
pacnpocTpaHeHUS;

OLICHKA OMACHOCTHU 3arpsi3HEHUS MOJI3EMHBIX BOJ.

Bre16op MaciTaba cheMOK Cle1yeT OCYLIECTBIATh B 3aBUCUMOCTH OT pa3Mepa
UCCIIEIyEMOl TEpPPUTOPUH, €€ HHKEHEPHO-TUIPOre0IOTMYECKO H3yUYEeHHOCTH,
XapakTepa MPOEKTUPYEMbBIX OOBEKTOB.

8.4.6. Ilpu npoekTUpOBaHUU 0COOO OTBETCTBEHHBIX OOBEKTOB CTPOUTENILCTBA
(B TOM uYuCle yHUKaIbHBIX 3JaHUN U COOPY)KEHUU) B CIOXKHBIX HH)XEHEPHO-
re0JIOTMYECKUX YCIOBHSX JOMYCKAeTCsl YBEJNWYEHHE MaciiTaba WH)KEHEpHO-
reojornyeckod  ceeMku go  1:1000 - 1:500 ¢ nmoOmoJHUTENBHBIMU
THJIPOT€OJIOTHYECKUMH  paboTaMH TMPU  COOTBETCTBYIOIIEM OOOCHOBAaHUHU B
IIPOTPaMME U3BICKaHUU.

B npegenax yam HakonmuTeNed MPOMBIIUICHHBIX OTXOJOB M CTOKOB, HEPEIKO
ABJIIOIINXCS ~HMCTOYHMKAMU TOATOIUIEHUS MPUJIETAIOIIMX TEPPUTOPUM U
3arpsi3HEHHs] MOJ3EMHBIX U MOBEPXHOCTHBIX BOJ, COCTaB M O00ObEM HM3BICKAHUN U
UCCJEIOBAHUM  CIEAyeT ONpelessiTh B KaKIOM KOHKPETHOM clly4ae B
3aBUCUMOCTH OT COCTaBa M KOJIMYECTBA CTOYHBIX BOJ, KOTOPbIE MOTYT MOCTYIUTh
B BOJIOHOCHBI TOPU30HT, @ TaKXKE OT KIMMATHYECKHX, reoMOp(OIOTrHYECKUX,



TUAPOrEOJIOTUYECKUX W THAPOJOTHYECKUX YCIOBUM paiioHa (Tuiomanku). B
o0IeM cirydae B COCTaB M3BICKAHWM JIOJDKHA BXOIUTH KOMIUJIEKCHAS MHXKEHEPHO-
THAPOTEOJIOTHYECKass CheMKa. Macmrtad CheMKHA CleAyeT BbIOMpaTh B
COOTBETCTBUHU C Tabuient 8.2.

Tabnuua 8.2
[Imomanbs XpPaHWJIMIAE, KM2 MacmTab CBEeMKU
o 1 1:2000
oo 5 1:2000 - 1:5000
Io 10 1:5000 - 1:10000
Bojsee 10 1:10000 - 1:25000

B rpanunax mnpeamojaraeéMod MUTrpalldd IPOMCTOKOB U3 HaKOMUTEIEH
PEKOMEHAYEMBbIM MacliTad WHKEHEPHO-THAPOreoorudeckon cbeMku - 1:10000 -
1:25000.

B cocraB u3biCkaHMi B Ipeiesiax 4all HAaKONUTEJIEH, KPOME ChbEMKH, BXOJIAT:
reousnyeckue paboThl; HAOIIOEHUS 32 PEKUMOM MO3EMHBIX U TTOBEPXHOCTHBIX
BOJI; TIOJIEBBIE OMBITHO-(PUIBTPAIIMOHHBIE PAOOTHI (OTKAYKH, HAJTUBBI, HATHETAHUS,
3allyCK MHIUKATOPOB B BOJOHOCHBIM TOPHU30HT); TMOJEBbIE OMNBITHl HA
HKCIIEPUMEHTATBLHBIX MPYyAax JUIsl U3yYCHHs] UCTIAapeHUS U (UIBTPAIIMN CTOKOB, a
Takke 3(PEKTUBHOCTH 3AIMMUTHOTO 3KPaHA; IMOJEBBIE OMBITHI MO OMPEACICHUIO
(bU3UKO-XUMHUUYECKUX MapaMEeTPOB B3aUMOJACHCTBUSI CTOYHBIX BOJ C MOA3EMHBIMHU
BOJJaMU U TIOpOJiamMH; JiabopaTOopHble PabOThl (XMMHUYECKHE aHAJIMU3bl BOJABI U
ITPYHTOB, OMNpeaeieHne (PU3UKO-XUMHUYECKUX MUTPAIMOHHBIX TapaMeTpoB,
COCTaBa U XapaKTEPUCTHUK IPYHTOB 30HBI a3pallkH ).

8.4.7. I'panunpl Chb€MOK Ha TEPPUTOPUAX PA3BUTHSA MOATOIUICHUS CIIETyET
yctaHaBiuBaTh B cooTBercTBuu C¢ m. 7.5 CII 11-105-97 (uwacte I) B mpenmenax
BHEIIHMX THJIPOJAMHAMUYECKUX TpaHUl UccienyeMmon teppuropun. Ha ydacTkax,
r7ie MOATOIJIEHHE HauboJee OMacHO U BO3MOKHO BOSHUKHOBEHUE UPE3BBIYAMHBIX
CUTyallWii, TPaHUIBI CHEMKHU, COCTaB, OOBEMBI M METOAUKY WHXCHEPHO-
THIPOTEOJIOTHIECKUX UCCIICIOBAHUN CIIeyeT 0OOCHOBBIBATH B MIporpamMme padboT
¢ yueTom 0OoJiee 1eTaaIbHOTO U3YYCHHS TEPPUTOPHH.

8.4.8. KomnuecTBO TOueK HaOMIOAEHUN (B TOM 4YHCIE€ FOPHBIX BBIPAOOTOK)
CJIeIyeT yCTaHABJINBATH:

pU UHXKEHEPHO-TEOJIOTHYECKON CHhEMKE - B 3aBUCHMOCTU OT MPHUHSATOTO B
nporpaMme M3bIcKaHuid MacmTaba ceeMku u Il kareropum CIOKHOCTH
WHXXEHEepHO-Teojornueckux ycioBuit (tadn. 7.1 u 7.2 CII 11-105-97, gacts I);
KOJIMYECTBO THIPOTEOJIOTMYECKUX BHIPAOOTOK JOHKHO COCTABISATH HE MeHee 50%
OT 00111eT0 Yncia BhIpadOTOK;

IpU  UHXEHEPHO-TUJIPOTEOJIOTUUECKON ChEMKE - B 3aBUCUMOCTH OT
MPUHSATOTO B TMpOrpaMMe HM3bICKAaHWW MaciiTada ChbEMKH, CHECHU(PUKH Pa3BUTUS
MOATOIUICHUS, THAPOANHAMHUYECKUX YCIIOBHI, XapakTepa 00beKTa CTPOUTEIIbCTBA;

IIPU TUAPOTCOXUMUYECKON CHEMKE - B 3aBUCMMOCTH OT MaciTabda ChEMKH,



CTPOEHHMSI TUAPOTEOIOTHYECKOTO pa3pesa, Crenu(pUKU NCTOYHUKOB TEXHOT€HHOTO
3arpsi3HEHMSL.

KonndectBO TOUYEK TIHMAPOXMMHUYECKOTO ONpOOOBAaHHUS Ha 3aCTPOCHHBIX
rOpOJICKMX TeppuTopusix npu Macmradbe cbemkud 1:10000 - 1:5000 mosmxHO
coctaBisith 7 - 10 ma 1 xm2. Ha npommomankax, rjae HaOmonaercs Oosiee
MHTEHCUBHOE 3arps3HEHUE TPYHTOB 30Hbl a’pallid M TOJ3EMHBIX BO/,
BBINIOJIHAETCS cbheMka Macmraba 1:5000 - 1:2000. KonuvectBo Todek
TUAPOXUMHYECKOro onpoboBanus - 18 - 25 Ha 1 km2. Ilpu cioucrom crpoeHuu
BOJIOHOCHOTO TOPHU30HTA CIEAYeT MPOU3BOJUTH MOUWHTEPBAJIBLHOE OMPOOOBAHME
ckBakuH. He menee 20% CKBaXMH JOJDKHBI OBITH ONPOOOBAaHBI IO KPOBIH
BOJIOYIIOpA.

B nponecce cheMKH MpOU3BOAUTCS ONMPOOOBAaHUE MOBEPXHOCTHBIX BOJ| BCEX
BOJIOTOKOB U BOJOEMOB. B ciydae ycraHOBIEHHUS 3arpsi3HEHUS] BOJHBIX OOBEKTOB
CIIElyeT BBIIOJIHATh T€OXUMUYECKOE ONpPOOOBAaHME JIOHHBIX OCaJKOB M
ornpeaencHue GUIbTPALMOHHOTO COMPOTHBIICHUS JHUI U OOPTOB BOJIOEMOB.

8.4.9. OnpeneneHne HanpapJIeHUS MapUIPYTOB B IpeJeiax IPaHULl ChEMOK,
COCTaB HAOJIOJIEHWHA HAa HUX M pa3MELIEHUE TOPHBIX BBIPAOOTOK CIIETYET
npuHumath coriacHo m. 7.7 CII 11-105-97 (wacte I) u nm. 8.2.4 - 8.2.6
Hactosimero CBoja mMpaBWl, a TaKXe C YYETOM TEXHOT€HHONM OCBOEHHOCTH
TEPPUTOPUH.

8.4.10. KonmuecTBO TOpPHBIX BBIPAOOTOK HEOOXOJMMO YyCTaHABIWBAaTh C
y4E€TOM paHee MPOMJIECHHBIX BBIPAOOTOK U MPU HEOOXOJUMOCTH OCYIIECTBISITh UX
CTYLICHHUE B COOTBETCTBUM C 3aJadyaMH THMJIPOTE€OJIOTMYECKUX HCCIEAOBAHUM,
MacIITaboM CBhEMKH, a Takke C Y4YeTOM METOJOB U  pe3yibTaToB
MPEIIIECTBYIOIIET0 THAPOr€0JI0rHUECKOro onpoOOBaHUs BOJJOHOCHBIX TOPU30HTOB
Y TPYHTOB 30HBI a3palliu, BIUSHUS BHYTPEHHUX U BHEIIHUX THAPOJIUHAMUYECKUX
I'PaHULL.

8.4.11. B nononnenue k m. 7.8 CII 11-105-97 (uwacte I) Ha Teppuropusx
pa3BUTHs TOATOIUIEHUS TIyOMHY TIHMIPOreOJIOTMYECKUX BBIPaOOTOK CJEAyeT
KOPPEKTUPOBATH C YUYETOM:

MOIIIHOCTH TPYHTOB 30HBI a3palliy U MEPBOro OT MOBEPXHOCTU BOJOHOCHOTO
TOPU30HTA, a TaKXe HEOOXOJAMMOCTH OLIEHKH MPOHMUIIAEMOCTU (HAJIEKHOCTH) €Tro
HUKHETO BOAOYIIOPA;

HAJIUYUS THAPABIMYECKON CBSI3U C HIDKEPACIIOJIOKEHHBIMH BOJOHOCHBIMHU
TOPU30HTaMU;

XapakTepa 0OBOJIHEHHOCTH MOPOJI U CTETIEHU UX MPOHULIAEMOCTH;

XapakTepa HM3MEHEHHs XUMHUYECKOIO COCTaBa IIOA3E€MHBIX BOJ II0 BCEU
MOIIIHOCTH BOJOHOCHOT'O TOPU30HTA;

NPUMEHEHUST HEOOXOJUMBIX METOJOB OMPOOOBAHUSA THAPOTEOTOTUYECKUX
CKBQ)KHH I10 CTENIEHU BCKPBITUS BOJOHOCHOIO IJIACTa;

MOJIOKEHUSI BOJOYIIOpa: MpH 3aJIeTaHUM BOJIOYINOpa Ha riayOumHax o 25 M -
BCE CKBaXXUHBI OypsITCS 10 BOAOYIIOPA; MPH 3aJ€raHuK BOJIOYNOpa Ha TiyOUHAax OT
25 no 50 M - moNOBMHA CKBaOXHUH (4Yepe3 oJHy Mo mnpoduito) Oyputrcs 10
BOJIOYIIOpA; MpPH 3aJeraHuu BOJOYNopa Ha riryOumHax Oosnee 50 M - KOJIMYECTBO
CKBaXUH JI0 Bojoymnopa ymeHnsbinaercs 10 10 - 15% ot ob6imiero uucia.



[Ipn ogHOPOIHOW B JIMTOJIOTUYECKOM OTHOIICHUH BOJIONPOHUIIAEMOW TOJIIIE
nopoJ1 u3yueHue ee (UIbTPAMOHHBIX CBOWCTB M0 TIIyOUHE CIeAyeT MPOU3BOIUTh
o mHrepBanam JuuHOM 10 M. Ilpn 4eTKO BBIPaKEHHOM CIOMCTOM CTPOCHHUH
TOJIILY NOPOJ (PUIbTPALIMOHHBIE CBOMCTBA YCTaHABIMBAKOTCS I KQXKI0TO CIOS.

Beibop Bupa u cnocoba OypeHHs CKBaXKHUH CIIEJyeT YCTaHaBJIMBAaTh B
COOTBETCTBUH C TI. 8.2.6.

8.4.12. B pononnenne k n. 7.11 CII 11-105-97 (wacts 1) mpu cnaboi
U3YYEeHHOCTH  TEPPUTOPUM  JJIi  yTOYHEHUsS  OOIMX  3aKOHOMEPHOCTEH
reOJIOTUYECKOTO  CTPOEHUSI M THUJIPOTEOJIOTMYECKUX  YCIOBUM, a  TaKxke
O0COOEHHOCTEW pa3BUTHsS MOATOIUICHUS CIEIYET MPEAYCMOTPETh MPOXOAKY
OMOPHBIX TOPHBIX BBIPaOOTOK. [Ipy »TOM KONMMYECTBO BBHIPAOOTOK, TIyOWHA H
METO/IMKA OTPOOOBAHMSI IOJKHBI OTPEEISITHCS IPOTrPAMMOI U3bICKAaHUH.

8.4.13. Teodusmueckue uUCCAEAOBAHUS HA TEPPUTOPUSAX  PA3BUTUA
MOATOIUVICHUSI TIPH W3BICKAHUSAX JIUI Pa3paOOTKH MPOEKTa CIEAYeT BHITIOJIHATH B
cootBercTBUM C¢ 1. 7.12 CII 11-105-97 (wacte I) u m. 8.2.7 Hactosimero Cojaa
paBul.

B mnpenenax wyam HakonmuTened MPOMBIIUIEHHBIX OTXOJOB M CTOKOB Kak
HanOoJiee OMACHBIX OOBEKTOB, BbI3BIBAIOMIMX MOJATOIUICHHE MPUIIETAIOIINUX
TEPPUTOPHUIL, a TAKKE B 30HAX UX BIUSHUS CIAEIYET BHITOJIHSTH:

AIIEKTpOpa3BeouHble paboThl MeToioM BO3 B paznuuHblx MoaUPUKALULX -
JUISL YCTAHOBJICHHSI XapakTepa TIe0dJIEKTPUYECKOro pa3pe3a A0 PEeruoHaIbHOTro
BOJIOYIIOPA, BBISIBJICHUS! 30HBI MAKCUMAJILHOM BOJIOIIPOBOJUMOCTH;

ONBITBI METOAOM 3apsSKEHHOIO Tela - JUIsl OINPENEJICHUsS HANpaBJICHUS U
CKOPOCTH JBHKEHHUS MMOJA3EMHBIX BOJ (IIPH HEOJHOPOJHOM COCTAaBE BOJOHOCHOTO
TrOPU30HTa B BEPTUKAIBHOM pa3pe3e - ISl KaXJ0M JIMTOJOTMYECKON pPa3HOCTU
BOJIOBMEIIAIOIINX TTOPON);

peKMMHBIE HAONIONEHUS 3a BJIAKHOCTHIO METOAOM PaJIMOAKTHBHOTO
KapoTaka B HAOJIIOJATENbHBIX CKBAXKMUHAX, PACIIOIOKEHHBIX B 30HE BO3MOXHOTO
BJIMSIHUASI HAKOTIUTEIICH.

8.4.14. TlonmeBble THUIPOTEOJOTHUECKUE HCCIENOBAHUSA TPHU HHKEHEPHBIX
M3BICKAHUSX JJI1 pa3pabOTKU MPOEKTa Ha TEPPUTOPHUSAX PA3BUTHS MOATOIUICHUS
JOJDKHBI  BKJIFOYATh  ONBITHO-(PUIBTPAIMOHHBIE pabOThl (OTKAa4YKW, HAJMBBHI,
HarHeTaHusl, 3allyCK WHJMKATOPOB B BOJOHOCHBIN TOPU3OHT) MJisi OINpPEICIICHHUS
pPACUYETHBIX THAPOTEOJOTHYECKUX MapaMeTpPOB M THAPOXUMHUYECKOE ONMpoOOBaHUE
BOJOHOCHBIX TOPU30HTOB.

Mertonbl TOJIEBBIX ONPENEIECHUN THAPOre0JIOrMYECKUX MMapaMeTPOB CIEAYET
MpUHUMATh B cOOTBETCTBUH C 11. 7.14 u ITpunoxennem K CII 11-105-97 (wacts 1),
a Taxoke 11. 8.2.8 HacTosiero CBoja rmpaBuil.

Dkcnpecc-onpoOoBaHue ciemyer MPOU3BOJIUTH €IMHOBPEMEHHbBIM
"MrHoBeHHbIM" (OT 5 MUHYT 10 | Yaca) HaIMBOM WM OTOOPOM B CKBa)KUHE
HEKOTOPOIro 00beMa BOJIbI C LIETBIO:

OnpeeeH!s] OPUEHTUPOBOYHBIX 3HAYEHUHN KO3(PduLreHTa QUIbTPALMH WU
BOJONIPOBOIUMOCTH CIa00MPOHUIIAEMBIX TPYHTOB;

OLICHKU COCTOSIHUSI paHee MPOOYyPEHHBIX CKBAXKUH;

OILICHKU COCTOSIHUSI U MHEPIIMOHHOCTH HAOIIOJaTEIbHBIX CKBAXKUH;



ONpPEIEICHNS CTENEHN HECOBEPLIEHCTBA CKBAXKHH.

[TpoOHbIe OTKAa4YKK CleAyeT NPOU3BOAUTH BO BCEX T'HMIPOreOJOTrHUYECKHX
CKB)KMHAX C LENbIO:

IIPEABAPUTEIBHON OLICHKH ko3¢ purenTa bunabTpanuu WU
BOJIONIPOBOIMMOCTH BOJOBMEIIAIOIINX MTOPOJ;

CPABHUTEJIBHOW  XapaKTEPUCTUKHU PA3JIMYHBIX YYACTKOB  BOJOHOCHOTO
TOPU30HTA MO BOJIOOOUIIBHOCTH;

U3YYEHUS] XMMHUYECKOTO COCTaBa MOA3EMHBIX BO/I.

ITpoaOmKUTENBHOCT OTKAUKH OIpenesseTcss LeasiMu onpobOoBanus. llpu
HEOOXOAMMOCTH BOCCTAHOBJIEHMS (PMIIBTPALIMOHHBIX CBOMCTB MpPU3a00IHON 30HBI
CKBaKUHBI (pa3rIMHMU3AIMKN) HPOAODKUTEIBHOCTh MPOOHBIX OTKAdeK JIOJKHA
OBITh yBEJIMYCHA.

KonnuecTBO 0AMHOYHBIX OTKA4Y€K (MMPOOHBIX M OMBITHBIX) JOJKHO COCTABIIATD
He MeHee 5 Ha 1 kM2 oOmactu GUIBTpAMKH TPU OJHOCIOWHOM BOJOHOCHOM
IUIacTe C MJIAHOBOW HEOJHOPOIHOCTHIO (PMIBTPAIIMOHHBIX CBOWCTB M HE MeHee 7 -
npu  JIByXcliodHOM 1acte. [lpu HEOOXOOMMOCTHM H3y4YEHHS B3aUMOCBSI3H
BOJOHOCHOTO TOPU30HTAa C JPYTMMH  BOJOHOCHBIMH  TOpPU30HTaMU U
MOBEPXHOCTHBIMH BOJIaMH KOJIMYECTBO OIBITOB HA 1 KM2 yBEIMUYMBAETCS.

KonndecTBo ¥ mpoOJ0JKUTENBHOCTh KYCTOBBIX OIBITOB CIEIYET OMPENEsATh
TOJIbKO Ha OCHOBE aHaJIM3a JIAHHBIX OJMHOYHOTO OMPOOOBAHUS C yUYETOM IUIOLIAAH
UCCIICZIOBAHUNA U 1ieJiell onpoOOBaHMS TOJBKO HA OCHOBE JAHHBIX OJIMHOYHOTO
ompoOOBaHMUSI.

KonuyecTtBO  TOYEK  ONBITOB  NPU  HMHXKEHEPHO-THAPOTE€OJIOTUYECKUX
MCCJIEIOBAHMSX B IPEJEIIax Yall HAKOIMUTEIEH IPOMBIIUIEHHBIX OTXOJ0B U CTOKOB
st ompeneneHuss KodPGUIMEHTOB (GWIbTpAllUd TPYHTOB 30HBI adpalluu |
BOJOHOCHBIX TOPH30HTOB, @ TaKXe PACCTOSHUA MEXAY PpPa3BEJOYHBIMU
BBIPA0OTKaMH CIIEy€eT IPUHUMATh B COOTBETCTBUU C Tabauuen 8.3.

Tabnuma 8.3

PasmMep njomanu 1 5 10 25 50
MCCJIenOBaHUM, KM2
PaccTosHMe MexIy pas3Be- 250 - 300 - 400 - 600 - 800 -
IOOUHEIMM BHPaOOTKaMU, M 300 400 500 700 1000
UMCJIo TOouek TpyHTOB 9 15 20 25 30
OMNBITOB IJIA 3OHEI
onpeneJieHus aspauumn
KODQOULIMEHTOB
buIb TpaLVIM Bomonoc-— 5 9 12 18 24

HEIX T'OPU—

30HTOB

[Tpumeuanne. B kaxaoil BbIpaOOTKE MOXKET OBITh HECKOJBKO TOUYEK
onpoOOBaHMS B 3aBUCHUMOCTH OT CIIOMCTOTO CTPOCHHS 30HBI aj’paluu H
BOZIOHOCHOT'O TOPU30HTA.

FI/II[pOXI/IMI/I‘{CCKOG OHpO6OBaHI/IC CKBA’)KMH B IMPOLCCCC IMPOBCIACHUA JIF000T0



BHJIa OTKauek oOs3arenpHo. IIpoObl BOABI JOKHBI OTOMPATHCA B KOHIIE
OJIMHOYHBIX OTKa4Y€K, B INPOLECCE KYCTOBBIX OTKAYEK M3 LEHTPAJIbHOU H
HaOJI0IaTENIbHBIX CKBAKMH, a TAK)KE B MIPOIIECCE CTALlMOHAPHBIX HAOIIOCHHIA.

[Ipy HaMuuuM apeasoB 3arpsi3HEHHs] MOJA3EMHBIX BOJ, OCOOEHHO B 00JacTH
JIENPECCUOHHBIX ~ BOPOHOK  B0J103a00pOB, clenyeTr  IpeaycMaTpuBaTth
MOMHTEPBAIIBHOE TUAPOXMMHYECKOE OIpoOoBaHue ckBaxuH. I[lpu OypeHun
CKBAXUH JIOJDKEH MPOU3BOIAUTHCA MOCIOHWHBIM 0TOOp mpoOd Boabl. [lpu sToM 1O
Mepe MPOXOJKH PBIXJIBIX MOPOJ MPoObl OTOMpAIOTCS U3-MOJ OamiMaka 00CaaIHbIX
TpyO mocje nmpeaBapuTeabHOl OTTApTOBKH 2 - 3-X 00beMOB BOJIbI B CKBaxkuHe. U3
TPEIIMHOBATHIX TOPOJI, MPOXOAUMBIX 03 00canku, MpoObl MpU OYypEeHUU CIeayeT
oTOupaTh U3 NMpU3a00NHON 30HBI MPU M3OJSIIUU JPYTruX HHTEepBajoB. Crexyer
TaK)ke OTOMpAaTh MPOOBI BOJBI U3 BCEX BOJOEMOB U BOJOTOKOB.

B 30Hax cymecTByoOmHMX (WIA MPEANOJaraéMblx) apeajoB 3arpsA3HEHUs
MOJI3EMHBIX BOJ MPU HEOOXOJMMOCTH MOTYT MHPOBOJMTHCS IOJIEBBIE OMBITHI Ha
HKCIIEPUMEHTAIBHBIX TpyAax UIsl U3y4eHHs HCTapeHHus U (PUIbTpaluu CTOKOB,
3(()EKTUBHOCTH  3alMTHBIX SKPAaHOB, MApaMETPOB  (PUIUKO-XUMHUYECKOTO
B3aMMOJIEUCTBUSI CTOYHBIX BOJl C MOJA3€MHBIMU BOJAMHU U JPYrue€ CIElUaIbHbIE
padoTHL.

8.4.15. CramnoHapHble TUAPOre0JOrHYECKUe HAOMIOACHUS MPU UHKEHEPHO-
re0JIOTUYECKUX U3BICKAHUSAX JUIsl pa3pabOoTKHU MPOEKTa CIeyeT MPOJ0JIKATh (€Ciau
OHM ObUIM HayaThl Ha MPEALISCTBYIOIIMX  JTamax M3bICKAaHUW) WIH
OpraHU30BbIBaTh WX BHOBb. B COOTBETCTBMM C 3aJadyaMu CTal[MOHAPHBIX
HaOmoaeHui (1. 8.2.9) pa3MelieHrne HaOMIOAATEIbHBIX ITYHKTOB PEXKUMHOM CETH U
METOJIMKa MPOU3BOJICTBA HAOIIOCHHH TOJIKHBI 00€CIIeYrBaTh MOTYUYEHHE TaHHBIX
JUISL OLICHKU W MPOTHO3a U3MEHEHHMSI THIPOT€0IOTMYECKUX YCIIOBUNA U MHXKEHEPHO-
THJIPOTe0JOTHYECKOr0 000CHOBAHUS UHKEHEPHOM 3aIUThI OT MOATOIUICHHUS.

Pa3memnienue HaOIIOAATEIBHBIX MYHKTOB JOKHO MPOU3BOIUTCS C YUETOM:

MIPUPOIHBIX YCIOBUN;

cneuu@UKU 3aCTPOMKH.

CKBaXUHBI CIIETyeT 3aKJIa/IbIBaTh Ha BCEX T€OMOP(OIIOrHUECKUX 3JIEMEHTax
penbeda U Ha TUOMYHBIX (opmax MuKpopeinbeda. [Ipu ogHOpPOIHOM CTpOEHHUU
BOJIOHOCHOTO TOPU30HTa Ha KaXJOM TreoMOp(OIOTHYECKOM 3JIEMEHTE CIEIyeT
npeaycMaTpuBaTh CKBaKUHBI 10 npoduito depe3 250 - 400 m. Ilpu crouctom
CTPOEHHUU TIEPBOTO OT TMOBEPXHOCTH BOJOHOCHOTO TOPU30HTA  CJEIYET
npeaycMaTpuBaTh YCTPOWMCTBO SIPYCHBIX KycToB (He MeHee 50% oT o06miero
KOJIMYECTBA CKBAXXUH) U 000py0BaHUE (PUIBTPAMH KaKJI0TO BOJOHOCHOTO CJIOA.

B xoHTypax pacmpocTpaHeHUs cIa0ONpOHUIIAEMbIX pPa3AeSIOUINX CIIOEB
IIEPBOT0 OT MOBEPXHOCTH BOJOHOCHOI'O TOPHU30HTA CIIEIYET 3aKjiajabiBaTh 1 - 2
CKB&)KHMHBI ISl HAOJIFOJCHMS 32 U3MEHEHHWEM HAaropa B 3THUX CJIOSX MPU MOMOIIU
JaTYUKOB MOPOBOTO (IJIACTOBOTO) IABJICHHUS.

Ha xaxaoM MOCTOSHHOM M BPEMEHHOM BOJOTOKE CieayeT o0opyAoBaTh IO
JIBa TUIPOMETPUUYECKHX MOCTA - BXOJHOM U BBIXOJIHOM MO OTHOIICHHIO K BHEIIIHUM
TUAPOIMHAMUYECKUM TPAaHULIaM - CO CTBOPOM U3 3 - 5 HaOJIIOAATENbHBIX CKBAXKUH.
Crnenyet Takxe 000pyI0BaTh THIPOMETPUUYECKUNA TTOCT U3 2 - 3 HAOJIIOAATENbHBIX
CKB&)KHMH Ha KaXXJIOM BOJIOEME.



B 30Hax cenuTeOHON 3acCTpOWKH CKBa)XHHBI JIOJDKHBI PACIONiaraThCsl I10
Pa3peKEHHON HEYNOPSAOUYCHHON CETU C YYETOM IJIOTHOCTH 3aCTPOMKHU U TyCTOTBI
BOJIOHECYIIIMX KOMMYHUKALNM - B cpeaHeM 3 - 5 ckBaxkuH Ha 100 ra. Ha yyactkax
HACBIMTHBIX (HAMBIBHBIX) TPYHTOB CIEIYET 3aKajbiBaTh 1Mo 1 - 3 ckBaxuHbI Ha 1
ra. Ha nmpomruiomanakax ¢ MHTEHCUBHBIM BOJIONOTPEOSICHUEM, CTAHIIUSIX OYHUCTKHU
BOJIbI, IUIONIAJKaX OYMCTHBIX COOPYKECHUW KaHAIM3AIMU TPU HEWU3BECTHOM
MOJIOKEHUHM YPOBHSI TPYHTOBBIX BOJ CIEAYET 3akiajapiBaTh 3 - 10 CKBaXXWH B
3aBUCUMOCTH OT Pa3MEPOB IUIOLIAIH.

B 30Hax BiMsHHS BOJ03200pOB M JPYrHMX BOJOMOHU3BUTEIBHBIX CHUCTEM
KOJIMYECTBO W  pa3MelieHue  HaOMI0JaTeNbHBIX  IYHKTOB  OIpPEAeNAeTCs
IPOTPaMMOU U3bICKAHUM, COTJIACOBAHHOW B YCTAHOBIIEHHOM IOPSIJIKE.

YacToTra usMepeHuil ypoBHEH U TeMIepaTypbl, 0T00pa Mpod MOI3EMHBIX BOJI
B €CTECTBEHHBIX YCJOBHUAX OMNPEAENSIETCS B MpPOrpaMMe MOHUTOPHHIA, B
COOTBETCTBUM C JEUCTBYIOUIMMU HOPMATUBHO-METOJIMYECKUMU JOKYMEHTAMU
MIIP Poccun. Yactora oTO0pa nmpo0 M3 CKBaKMH HA 3aCTPOCHHBIX TEPPUTOPHUAX
JOJKHA COCTABIISITH HE MEHEE OJHOTO Pa3a B MECHI, a B EPUOAbI MAKCUMAJIbHBIX
MOABEMOB YPOBHEHN I'PYHTOBBIX BOJ YaCTOTa OTOOpA MOXKET OBITh YBEIMYCHA.

8.4.16. JIabopaTtopHble UCCEeIOBaHUs 00pa3lOB IpyHTa U MPOO MOA3EMHBIX
BOJI CJIEYET OCYIIECTBIISITh B COOTBETCTBUU ¢ mil. 5.11, 7.16 CII 11-105-97 (dacthb
) m npelcTByOmMMMHU TOCYAapCTBEHHBIMU CTaHJIapTaMU Ha TMPOU3BOJCTBO
COOTBETCTBYIOIINX BUAOB ONPEIECICHUMN.

8.4.17. Ilpu oOcnenoBaHUM TPYHTOB OCHOBAHUM 37aHUM U COOPYKEHUU WU
COCTOSIHUSA ~ CYIIECTBYIOIIUX CTPOUTENbHBIX OOBEKTOB HA  TMOJTOIJICHHBIX
TEPPUTOPUSIX C HKCILUIyaTUPYEMBIMU CHUCTEMaMHU APEHAXXEHl B JIOMOJHEHUE K II.
7.17 CII 11-105-97 (wactp 1) HeoOXOmMMO OIICHMUBATH COCTOSIHHE W
3 (HEKTUBHOCTH JIEHCTBYIONMINX CUCTEM MH)XCHEPHOM 3allMTHI, a TAKKE OMACHOCTh
COITYTCTBYIOIIUX TIOJTOTUICHHUIO TIPoIieccoB: cyddo3un, HaOyxaHUsI TIIMHUCTHIX H
MPOCAJKUA JIECCOBBIX TPYHTOB, U3MEHEHUS HX (PU3UKO-MEXaHUYECKUX CBOWMCTB
(YXyAlIeHus IPOYHOCTHBIX U JIePOPMAIIMOHHBIX XapaKTEPUCTUK U JUHAMUYECKOM
YCTOMYMBOCTU TPYHTOB).

[Tpn HEOOXOUMOCTH 00CIEI0BAHUE TPYHTOB COMPOBOXKIACTCS:

OypeHHEeM KOHTPOJIbHBIX THAPOTEOJIOTMYECKUX CKBAKUH U UX ONTPOOOBAHUEM;

oTOOpoM Tpo0 [Jisi OLIEHKM XHMMHYECKOTO COCTaBa U arpecCUBHOCTH
ITPYHTOBBIX U APEHAXXHBIX BOJl, UHTEHCUBHOCTH BBIHOCA YaCTUIl IPYHTA;

orOopoM TpoO TpyHTa Il JIabOpaTOPHOrO OmpeneiaeHusT ux (HU3UKo-
MEXAHUYECKUX CBOMCTB.

8.4.18. IIporHo3 H3MEHEHHUS THUIPOTCOJOTHMUYECKUX UM  HHXKEHEPHO-
reOJIOTUYECKUX YCIOBUM HA TEPPUTOPHUSAX PA3BUTHUS MOITOIUICHUS MPU pa3padbOTKe
MMPOEKTHOM  JOKYMEHTallMM JOJDKEH  COCTAaBIATBCA B COOTBETCTBUU  C
TpedboBanusmu nn. 6.7 u 6.20 CHull 11-02-96, nn. 5.13 u 7.19 CII 11-105-97
(gactp I), a Taxxke mm. 8.1.6, 8.2.12, 8.3.6, 8.3.7 u 8.3.15 nacrosmero CBopaa
MpaBuJL.

[Ipr BBIMIOJTHEHUM TMPOTHO3a H3MEHEHUS TUAPOTE€OJOTHYECKUX YCIOBUM
rpaHUllaMUd MOJENIU CJEAYET CUUTATh BHEIIHUE THAPOJIUHAMUYECKHE TPAHUIIBI
00nacTi GUIBTPALIMU UCCIEIYEMOU TEPPUTOPHH.



[Ipu coctaBneHuu TpOrHO3a ISl Pa3pabOTKM TPOEKTHOW TOKyMEHTaIluu
HEOOXOJMMO TPOAHATU3UPOBATh PE3YJbTaThl MPOTHO30B, COCTABIECHHBIX Ha
IpebIIyIINX dTanax pador.

Ecnau Ha srTane u3bickaHui JUisi pa3pabOTKU MPENNPOEKTHOU JOKYMEHTAIMU
MPOTHO3 M3MEHEHUS THUJPOTCOJIOTMUECKUX YCJIIOBHM BBIMOJHSJICA METOJ0M
TUIPOTE€0JIOTMYECKOT0 KapTorpaupoBaHusi, TO IPOrHO3 HA CTaJMM MPOEKTa JUIs
y4yacTKa TMPOEKTUPYEMOro  CTPOUTEIBCTBA B  Mpelenax ero  BHEIIHHUX
TUAPOJMHAMUYECKUX TPaHUIl CJIEIYyEeT BBINOJIHATH METOJOM MaTEMaTHYE€CKOTO
MOJIETUPOBAHMS, a MPU HAIMYUU OOBEKTAa-aHaJora - C HUCIOJIb30BAHUEM METOAa
AHAJIOT U .

Ecnu Ha srtarne u3bicKaHuii i1 pa3pabOTKU MPEANPOSKTHON TOKyMEHTAIIUU
MIPOTHO3 BBIMOJIHSIICS METOAOM MAaTEMaTHYECKOTO MOJEIUPOBAHUSA, TO HA CTAaIUU
MPOEKTa  OCYIIECTBISICTCS  JleTalM3alus JAHHOIO  y4yacTKa MOJEIU |
KOPPEKTHPOBKAa €r0 BHEUIHUX TUAPOJMHAMUYECKUX TpPaHUIl C YUYETOM
M3MEHUBIINXCS TEXHOTCHHBIX YCIOBUH. [IpOrHO3 Takke MOMKET BBINOJHSITHCS
METOJ0M MAaTeMaTH4YE€CKOTO0 MOJIETMPOBAHUS C UCIIOJIB30BAaHUEM METOJAa aHAIOTUI
(npu HanMU4YMKM 0OBEKTA-aHAJIOra).

Ecnu mporHo3 paHee He BBINOJHSICSH, TO OCHOBHBIM METOJOM IPOTHO3a Ha
CTaJAMM TMPOEKTa SBISIETCS METOJ, MAaTeMaTH4YeCKOro MOJEIHUPOBAHUS C
UCII0JIb30BAaHUEM METOJI0B AaHAJTUTUYECKUX PACUETOB M aHAJIOTUIA.

[Ipy HeoOXOAMMOCTH WHKEHEPHOW 3alIUThl OT TOJATOIUICHUS JOJIKEH
BBIMIOJIHATBCA IPOTHO3 HW3MEHEHHUS THUIPOTre€OJOrHMYECKUX YCIOBUM C YYETOM
pabOThI MPOEKTUPYEMBIX 3AIUTHBIX COOPYKEHHI.

[IporHO3 W3MEHEHHS WHKEHEPHO-T€OJIOTUYECKUX YCIOBHM B CBSI3U C
MOATOIVICHUEM  pa3pabarbiBaeTcsi B  Clydae BO3MOXKHOTO Pa3BUTHUS — WIU
AKTUBU3AIlMU COIMYTCTBYIOIIUX OMNACHBIX TEXHONPHUPOAHBIX IMPOLECCOB (KapcTa,
cypdosun, 3a0oauymBaHUs), a TaKKE BO3MOXXHOTO W3MCHCHHS CBOWCTB
cnenuPuYecknux TPyHTOB  (HaOyXaroUUMX, MPOCATOYHBIX,  DIJIFOBUAIBbHBIX,
TeXHOTeHHbIX). CreayeT TakkKe YYUThIBAaTb BO3MOXHBIC HEOIAronpusTHbHIC
AKOJIOTUYECKHE TOCIEICTBUSL IKCIUTyaTalliyd CYIIECTBYIOUIUX U MPOCKTUPYEMBIX
CHUCTEM MHXKCHEPHOM 3alUThI: U3JIUIIHEE OCYIIEHHE MOYB B FOPOJCKHUX MapKax U
CKBEpax, 3arps3HCHUE IMOBEPXHOCTHBIX BOJOTOKOB U BOJIOEMOB JAPECHAXHBIMHU
CTOKaMH.

JIiist cocTaBieHus MPOTHO3a MPHU U3BICKAHUAX HA CTaJUU Pa3pabO0TKH MPOEKTa,
HaYMHAs C COCTaBJCHUS TPOrpaMMbl pPabOT, PEKOMEHIYeTCsl MPUBIEKAThH
MIPOU3BOJICTBEHHBIE u HAy4YHO-UCCIIEIOBATEIIbCKUE OpraHu3aluu,
CHEIUATN3UPYIOMIHECS] B 00JIACTU THAPOTEOJIOTHYECKUX HCCIEOBAaHUN |
IIPOTHO30B.

8.4.19. KamepanwHas o00paboTka MaTepHaIOB W3bICKAHUNA Ha CTaauu
pa3pabOTKK MPOEKTa BBIMOJHSIETCS ¢ yueToM mosioxkenuit nm. 8.2.13 u 8.4.2. [lpu
UMHTEpIIpETalluk  PE3yJbTATOB OMNBITHBIX pabOT M cXemaTu3aluu 00J1acTu
bunbTpauu CIeayeT MPOU3BOAUTH OLECHKY (UIBTPAIMOHHON HEOJIHOPOJAHOCTH
BOJIOHACKIIIICHHBIX IPYHTOB. Hcnons3oBanue CpEeIHUX BEJINYUH
BOJIOTIPOBOJIMMOCTH TIPU CXEMATU3AIMU BO3MOXHO JIMIIb MPHU MaJIbIX 3HAYCHUSIX
kod¢dulreHTa Bapraly BOAOIPOBOIUMOCTH IO MO0 (uibTpauu (nopsiaka 17



- 25%). llpumeHeHHE CTAaTHUCTUYECKUX METOJOB OCPEOHEHHUS] E€IUHUYHBIX
3HAYEHUH MapaMeTpOB BO3MOKHO TOJBKO MPU YCIOBUSAX:

MpEeACTaBUTEIILHOCTH BHIOOPKH;

CIIy4ailHOCTH M HE3aBUCUMOCTHU €IMHUYHBIX ONPEICTICHU;

PaBHOMACIITAOHOCTH Y PABHOTOYHOCTH €IMHUYHBIX OMPEICTICHUM.

CocrtaB u cojepkaHUE TEXHUYECKOTO OT4eTa (3aKIIOUeHHUs) O pe3ylibTaTax
BBITIOJTHEHHBIX U3bICKAHUN JOJKHBI COOTBETCTBOBAThH TpeOoBaHusIM . 6.7 u 6.20
CHulI 11-02-96, . 5.14 u 7.20 CII 11-105-97 (uacts I).

B nononnenue k m. 6.20 CHull 11-02-96 B TexHWYEeCKUl OTYET CIEAYET
BKJIIOYATh:

MPOTHO3HBIE 3HAYCHUS TMIOJIOKEHUS YPOBHS TOJ3EMHBIX BOJ| PA3THMYHON
00€eCIeYeHHOCTH, Ha OCHOBAaHWU KOTOPBIX MPOEKTUPOBIIMKOM (MJIM COBMECTHO
M3bICKATEIEM U MPOEKTUPOBIIMKOM)  YCTAHABIMBAIOTCS  KPUTHYECKHUE
(moATamIMBAaKOIIKE) 3HAYEHUS MTOJI0KEHUSI YPOBHS JUIsl JAHHOTO COOPYKEHUS;

XapaKTepUCTUKY XUMHUUYECKOTO COCTaBa TMOA3EMHBIX BOJl, CTENEHb HX
3arpsi3HEHUs, arpeCCMBHOCTH M 3alllUIIIEHHOCTH, a TaKXe PEKOMEHIAIUU 10
YIYUIIEHUIO YKOJIOTUYECKON 00CTAaHOBKHY Ha MOJTOIUICHHON TEPPUTOPUH;

pEeKOMEHJAIMM 10  MPOCKTUPOBAHMIO  3alUTHBIX  COOPYXKEHHM U
MEpONPUSATUIA, a TaKXke MPEeJAOTBPAIICHUIO, JIUKBUAAIMU WIA MUHUMHU3ALUU
OTACHBIX MPOIECCOB, COMYTCTBYIOIINX MOTOIIICHUIO.

8.5. NHKeHepHO-Te0JOTHIECKIE U3bICKAHUS
JUTsl pa3paboTKu paboyeit ToKyMeHTalluu

8.5.1. HmxeHepHO-T€OIOTHUECKHEe W3BICKaHUS JUIsi pa3paboTku pabodeit
JOKYMEHTAIIMM HAa TEPPUTOPUSIX PA3BUTHSI MOJATOIJICHUS B COOTBETCTBHHM C
tpeboBanusimu  nn. 4.20 u 6.24 CHull 11-02-96 nomxuHbl oOecmeuynBaTh
JNETAU3ALNI0 U YTOYHEHHE HHKECHEPHO-T€OJOTUYECKUX U THUIPOrEOJOTHYECKUX
YCJIOBHM M MPOTHO3HBIX PACUETOB B Ipejenax chepbl B3aUMOJACHCTBUS 34aHUN U
COOpYKEHUU ¢ OKpY’Karolllel cpesiol U pa3pabOTKy OKOHUYATENbHBIX PEIICHUHN 1O
OCYILIECTBJIICHUIO TPOPUIAKTUUECKUX MEPONPHUSATHNA M WHXKEHEPHOW 3aluTe OT
MOATOIJICHHUS.

['unporeosnornyeckue HMCCleOBaHUS MPHU W3BICKAHUSX Ha CTaaAuM padouei
JOKyMEHTaluu (Mpd HAJIMYMKM pPAHEE BBINOJIHEHHOTO TMPOTHO3a Pa3BUTHS
MIOJITOTUICHHS) BBITIOJIHSIIOTCS C LENbIO:

YTOYHEHUS HWHKEHEPHO-TUAPOT€OJOTUYECKOTO OOOCHOBAHUS TPOEKTHBIX
pELIEHU 1O WHXXEHEPHOM 3alUTe€ OT MNOATOIUICHUS OTICIbHBIX 3JaHUH,
COOpPYKEHUW U TMPUJICTAIONIUX TEPPUTOPUHM UM BO3HUKHOBEHHUS HETaTUBHBIX
MOCJEACTBUN MOTOIICHUS;

YTOUHEHUS HHXKEHEPHO-TUIPOre0JIOrHYECKOro O00OOCHOBAHUSI MPOEKTHBIX
pelIeHri Mo JIOKAIM3aUK U JTUKBUAAIMU 3arPSI3HEHUS MTOJJ36MHBIX BOJ U 3aIUThHI
KOHCTPYKTUBHBIX 3JIEMEHTOB OT KOPPO3UHU.

B ciyyae ecnu nporso3 M3MEHEHHs THIPOTE€OJOTHUECKUX YCIIOBUI paHee He
BBITIOJTHSUICS,, THAPOTEOJIOTHYECKUE HCCIE0OBaHUS JIOJDKHBI O0ECHeUnuTh Kak
NETANU3ALNI0 U YTOYHEHHUE THUJIPOTE€OJOTHMYECKUX YCIOBHM, TaK M MHPOTHO3 HX



M3MEHEHH HAa OCHOBE W3YyYEHHUs ONbITa AKCIUIyaTallMM COCEIHUX 3JaHUi U
COOPY’KEHU B AHAJIOTUYHBIX MPUPOJAHBIX YCIOBUSIX.

8.5.2. CoctaB u 00BEMBI M3BICKATENBCKUX PAOOT CIEAYET yCTAaHABIMBATH B
MIPOrpaMMe U3bICKaHUW € UEIbI0 YTOUYHEHUS:

MOJIOKEHUS! YPOBHA MOJ3EMHBIX BOJ MEPBOrO OT MOBEPXHOCTH BOJOHOCHOTO
TOPU30HTA U aMIUIMTY/bl €F0 CE30HHBIX KOJIEOAHUI;

pacyeTHBIX 3HAUYEHUW TUIPOreOJIOTMYECKUX MapaMeTpoB  BOJOHOCHBIX
TOPU30HTOB M TPYHTOB 30HBI a’pallud, TUIPOreOJIOTMYECKUX XapaKTePUCTUK
BHYTPEHHMX U BHEIIHUX I'PAaHUYHBIX YCIOBHM B chepe B3auMoIeUCTBHS OOBEKTA C
re0JIOTUYECKOU CPEIION;

NoKa3aTejaeld XMMHUYECKOr0 COCTaBa MOJ3EMHBIX BOJI, TEMIIEPATYPhI, CTEIIEHU
WX arpeCCUBHOCTH K OCTOHY U METaJllaM;

W3MEHEHU TMPOYHOCTHBIX U J1e(POPMAIMOHHBIX CBOWCTB TPYHTOB TPH HUX
3aMauMBaHUM W JPCHUPOBAHWU B cdepe B3auUMOACUCTBUS OOBEKTa C
TEOJIOTHYECKOU CPENION;

pexoMeHJanui A OOOCHOBaHUSL MEPONPUATHNA MO  PEryJupOBAHMIO
MOBEPXHOCTHOTO CTOKAa M  CTPOMTEJIBHOIO  BOJOMOHMXEHUS C  Y4YETOM
OTKOPPEKTUPOBAHHBIX  PACYETHBIX  3HAYEHUM  TUIPOMETEOPOJOTHUECKUX
XapaKTePUCTHUK.

8.5.3. N'opublie BeipaboTKu B pomnoiaHeHue K 1. 8.3 CII 11-105-97 (wacts 1) npu
HEOOXOJIUMOCTH CJIEIyeT MPOXOJAUTh 3a MpeaeliaMd KOHTYpa MPOEKTUPYEMBIX
31aHUN U COOPYKECHUM:

B 30HaX pe3KOH JepopMaliuy MOTOKa MOI3EMHBIX BOJ;

Ha  y4yacTKax  YCTAHOBJIEHHOro  (NPEaIoyiaraéMoro)  HMHTEHCHUBHOTO
TEXHOT€HHOT0 MUTaHUSI OJI3EMHBIX BOJI;

[0 TMPOEKTUPYEMbIM HAMPABJICHUSM JpPEHAXEH NPU CIOUCTOM CTPOCHHUH
paspesa (mepeciiauBaHUM TPOHHUIIAEMBIX, CIA0OMPOHHUIIAEMBIX M BOJOYTOPHBIX
opon);

no OeperaM BOJIHBIX OOBEKTOB (PEKH, KaHaJbl, BOJOEMBI W Jp.), €CIU
KOJI€OaHMsI YpOBHSI MOBEPXHOCTHBIX BOJI OIPEACNAIOT aMIUIUTYy KOJeOaHUs
YPOBHSI MOA3EMHBIX BOJ B c(epe B3aUMOJEHCTBUA MPOEKTHUPYEMOT0 OOBEKTa C
IEOJIOTUYECKON CPENION;

Ha y4acTKaxX YCTAaHOBJICHHOW WJIM IPEIIOIaraéMoil pasrpy3ku B TPYHTOBBIE
BOJbl HATIOPHBIX MOJA3EMHBIX BOJ U3 HUYKEJIEKAILIETO0 BOJOHOCHOTO TOPU30HTA;

B OOBOJHEHHBIX 30HAaX HaWOOJbIIEH SK30T€HHOW TPEIIMHOBATOCTU WU
TEKTOHUYECKUX HapyIICHUH (€CIM 3TH 30HBI MEPECEKAIOT 30HY B3aUMOJICUCTBUS
MIPOEKTUPYEMOT0 O0BEKTA C T€0JIOTUYECKOU Cpeion).

8.5.4. B nononuenue k n. 8.4 CII 11-105-97 (uacts 1), mpu pacnonokeHuu Ha
y4JacTke TIpymnnsl 37aHuid U coopykenui II m III ypoBHA OTBETCTBEHHOCTH,
CTPOUTENBCTBO KOTOPBIX OCYLIECTBIISIETCS MO TUIIOBBIM IPOEKTAM MAaCCOBOIO U
MOBTOPHOT'O MPUMEHEHHMS, a TAKKE Il TEXHUYECKH HECJIOKHBIX OOBEKTOB COCTAB
U O00BEMBI TUAPOTrEOJOTUYECKUX HCCIECIOBAHUN CIEIYyET ONPEAENsATh C YYETOM
TUIPOTE€0JIOTMYECKO  M3YYEHHOCTH  3aCTPOCHHOM  TEPPUTOPUU,  CTEIEHU
OMACHOCTU HaOJI0/IaeMOr0 MOJATOIUICHHS, MMEIOIIET0oCs] ONbITa AKCILTyaTaluu
3IaHUI, COOPYKEHUH, CHUCTEM WHXCHEPHOW 3alllUThl OT TMOJATOIUIEHUS Ha



TEPPUTOPHUSIX, HAXOASAUIUXCS B AaHAJTIOTMYHBIX TPUPOIHBIX YCIOBHSIX.

[Tpu cnaboii THAPOTEOTOTUIECKON H3YYEHHOCTH TEPPUTOPUHU, KOTOpasl HE
cootBeTcTBYyeT Macitady 1:5000 u kpymnHee, cocTaB U 00bEMbI JOMOJHUTEIbHBIX
M3BICKATEIbCKUX padoT cleAyeT yCTaHaBIMBaTh B MPOTpaMME H3BICKaHHM, C
YYETOM CJIOKHOCTH THUJIPOTEOJIOTUUECKUX YCIOBUM, a TakKe BO3MOXHBIX
HETaTHUBHBIX MOCIEACTBUM Pa3BUTHSI TIOATOILJICHUS.

8.5.5. B pononnenune k n. 8.9 CII 11-105-97 (wacts 1) B mpenenax wyaiu
HAKOIMTEJIEH MPOMBIIIJIEHHBIX OTXOJ0OB U CTOKOB IMPOXOJIKY JOMOJHUTEIbHBIX
TOPHBIX BBIPAOOTOK CleIyeT MperycMaTpUBaTh MPU HEOOXOJUMOCTH YTOUHEHHS
pe3ynbTaTOB  MPEIIIECTBYIOMIEH  OLEHKM  (UIbTPAIMOHHBIX  CBOWCTB U
MUTPALMOHHBIX MapamMeTPOB MOPOJ 10 KPOBJIM HUKHETO BOAOYIIOpA WM KPOBIH
30HBI CJIA0OTPEITMHOBATHIX TOPOJI, @ TAKXKE JIJIsi YTOYHEHUS TIPOEKTHBIX pEelIeHUN
M0 3aIIUTHBIM MEPOIPUATHSAM (TIPOTUBOGUIBTPAIIMOHHBIM JKpaHaM M 3aBecaw,
Pa3JIMYHBIM TUIIAM JAPEHAXKEH U THAPO3aBECaM).

['myOuHy BBIpAOOTOK CHEAyeT, KaK MpaBWiIo, MNPUHUMATh B Mpelenax
MOITHOCTH MPOTHO3UPYEMOro (PpOHTa MPOJABMKEHHUS 3arpsi3HEHHBIX  BO/I,
HE3aBUCUMO OT IJIyOHWHBI 3aJieTaHusl YpOBHS MOA3EMHBIX BOJ. Eciu mporxos
W3MEHEHUS] THUAPOTCOJIOTMUYECKUX YCJIOBUN paHee HE BBINOJHAJICA, TO YacTh
BbIpaboTOK (1m0 50%) creayeT MNpOXOAUTh JO BBIIEP)KAHHOTO BOJIOYMOpA.
Hanexxnocte  Bojoymopa — ciienyeT  MOATBEPXKJIAaTh  JAHHBIMU  OMBITHO-
(UITBTPAIIMOHHBIX PAOOT.

8.5.6. B nomonnenue k m. 8.11 CII 11-105-97 (wacts 1) B paifonax pa3BuTus
NOJATOIUICHWSI Ha MONAX  (UIbTpaly, eclid 30Ha aj’paldd  CIIoKeHa
BOJIOTIPOHUIIAEMBIMH TPYHTaMH, TTTyOUHY BBIPAOOTOK CJIeNyeT yCTaHABINBATh, Kak
nmpaBuio, Ha 1 - 2 M HUXKE YPOBHS MOJ3EMHBIX BOJI, HE3aBUCHMO OT TUIyOUHBI €ro
sanmeranusi. He menee 30% Bcex BBIPAOOTOK MOJDKHO OBITH MPONACHO 10 KPOBIHU
BOJOYIIOpA.

85.77. Ilpm pemeHunm  3amad, CBA3aHHBIX C  NPOECKTUPOBAHUEM
BOJIONIOHU3UTENIBHBIX CHUCTEM M MPOTUBOPWIHTPAIMOHHBIX MEPONPUSTUNA MpHU
CTPOUTENIbCTBE M OKCIUTyaTalluud 3JaHUd U COOPYKEHUH Ha MOATOIUICHHBIX
TEPPUTOPUSIX,  JAHHBIE  THAPOTCOJIOTMYECKUX  MCCICIOBAHUN  JTOJDKHBI
000CHOBBIBaTh BBHIOOP CIIOCOOOB CTPOUTEIHHOTO BOJOMOHMXEHHUS C YYETOM 30HBI
ero BiusiHUS. Eciy Ha miiomiagke NOHMKEHUE YPOBHS MOJI3EMHBIX BOJ| OXKUAACTCS
MEHee 4YeM Ha 5 M, TO H3yuY€HHE THAPOTEOJOTHYECKUX YCIOBUH MOXKET OBIThH
OTPaHUYEHO TEPPUTOPUEH, TPAHULIBI KOTOPOH yaalieHsl OT momaaku Ha 200 - 300
M.

8.5.8.  Cramuonapupic  HaOMIOJACHUS 33  JUHAMHUKOM  W3MCHEHHUS
TUAPOrEOJIOTUYECKUX  YCIIOBUM, HayaTble Ha MOPEALIECTBYIOIIMX  ATamax
M3BICKaHMM, cieyeT mpoaosrkath B coorBeTcTBUM € 1. 5.10 CII 11-105-97 (wacts
) w mn. 829 u 83.14 nacrosmero CBojga mnpasui. Ilenecoobpa3zHOCTh
MPOJIOKEHUS HAOMI0IeHUIT 000CHOBBIBAETCS B Mporpamme usbickanuil. CocTas,
pa3MmelnieHue HaOII0JIaTeNIbHBIX MYHKTOB W BOJHO-OQJIAHCOBBIX  yYaCTKOB,
METOJMKa HaOMIOJACHUN JIOKHBI KOPPEKTHUPOBAThCSA B COOTBETCTBUHM CO
cnenuuKoil pa3BUTHs mnoATomieHus nmo cxemam 1 u 2. OcHOBHas 3ajayda
CTAI[MOHAPHBIX HAOJIO/IEHU 32 PEKUMOM TOJI3EMHBIX BOJ| - YTOUHEHUE CE30HHBIX



KOJIeOaHW YPOBHS M XUMHUYECKOTO COCTaBa IMOJ3EMHBIX BOJI, MPUXOIAHBIX U
pacxomHeix cratedi BomgHoro Oamanca (IIpmmoxkenwme JK) Ha  oObekTe
CTPOUTENICTBA ISl MHKEHEPHO-TUJIPOTEOJIOTUUECKOTO OOOCHOBAHUSI MPUHSATHS
MPOEKTHBIX PEIICHUH 1O 3aluTe OT NOATOIUICHHS KaXJIOro 3JaHusi U
coopyxkenusa. Ha oObekTax-aHamorax yTOUHEHHE CE30HHBIX KOJeOaHUM YypOBHS
MOA3EMHBIX BOJ CJIEAYET MPOW3BOAUTH MO JaHHBIM PETPOCIEKTUBHOTO aHAIIN3a
MaTepUasoB U3bICKAHUM MPOIIBIX JIET.

[Tocne 3aBepiieHus U3BICKAHUNW HAOMIOAATEIBHYIO CTAllMOHAPHYIO CETh
BMECTE€ C PEKOMEHJALMAMH IO HAOIIOJEHUSM U 00paboTKe MaHHBIX CIIETYyeT
nepeaaBaTh 3aKa3uvKy (WIA YNOJHOMOYEHHOM 3aKa3uYMKOM OPraHU3alMH) IS
NPOJOJKEHUsT HAONIOACHUM M KOHTPOJII 3a pabOTOM CHUCTEMbl HMHXKEHEPHOM
3amuThl. [lporpamma HaOmoneHul [ODKHA OBITh YBSi3aHa C  MPOEKTOM
KOMIUIEKCHOI'O MOHUTOPUHTA T€0JIOTUYECKON CPEe/Ibl HAa 3aCTPOECHHOM TEPPUTOPHUH.

8.5.9. PaHee BBINOJHEHHbIE MPOTHO3bI U3MEHEHUSI TUIAPOTE€OJIOTHYECKUX
YCIOBHM Ha CTaaud pabodeil JTOKyMEHTallud, MPU HEOOXOAMMOCTH, IMOIJICkKAT
YTOUHEHUIO U KOPPEKTUPOBKE.

B ciyuae, ecnu mnporHo3 WM3MEHEHMsS] THUJIPOTEOJOTMUECKUX YCIOBHM Ha
NPEAbIAYIIMX CTAaUAX HE BBIMOJHSJICS, Uil PEHICHUS NPAKTUYECKUX 3ajad
JOTIyCKaeTCsl  MCMoJb30BaHMe MeToda aHamorwil. Ilo  oOmekry-aHasory,
BHIODAHHOMY  MCXOJi U3  COOTBETCTBUS  WHXKCHEPHO-TCOJIOTMYECKUX U
TUIPOTEOJIOTUYECKUX YCIIOBUM, a TaKkKe€ KOHCTPYKTHUBHBIX OCOOCHHOCTEW 37aHuM
U COOPYKEHUM, YCTAHABINBAIOTCS:

CKOPOCTb Pa3BUTHS MMOJATOIUICHUS U XapaKTep €ro HEraTUBHBIX MOCIIEICTBHIA;

KOHCTPYKTHUBHBIE ~ OCOOEHHOCTH  TPEAYNPEAUTENbHBIX W 3alUTHBIX
COOPY>KEHUM, PEKUM UX PAOOTHI U 3(H(PEKTUBHOCTH IPUHATHIX PEIICHUN;

00bEMBI BOJIONIOAYN U BOJOOTBEACHUSI.

8.5.10. Ha Tpaccax TpyOOmpoBOJOB B pailOHaX pa3BUTHS MOATOIUICHUS
MIPOTHO3 M3MEHEHHUS TUPOTe€OJOTHYECKUX YCIOBUI CIEIYET BBIMOIHATD C YUYETOM
BIIUSIHUSL TEXHOTEHHBIX (DAKTOPOB: HAPYIICHHUS PACTUTEIBHOTO TMOKPOBA,
VIUIOTHEHUSI MOBEPXHOCTHOTO CJIOSI TPyHTA CTPOUTEIIBHOM TEXHUKOM, CO3daHUs
HachIllel M BBIEMOK, NPOXOAKU TpaHIIEH, KOTOPBIE CIIyX,aT €CTeCTBEHHBIMU
JpeHaMu, OOpaTHOM 3aChINIKK TPAHIIIEH pa3yIIOTHEHHBIM TPYHTOM.

[Ipu coctaBiieHUH MPOTHO3a CE30HHBIX M MHOTOJIETHUX KOJEOAHWM YpOBHS
NOA3EMHBIX BOJI IOJKHBI YUUTHIBATHCS N3MEHEHHUS TEIJIOBOTO COCTOSIHUS TPYHTOB
OCHOBaHHS U BIIUSIHUE TIPOLIECCOB MPOMEP3aHUSA-OTTAMBAHUS HA YCIIOBHS
THUIPOTEOMEXaHNYECKOTO  B3aMMOJICUCTBHUSL  TPyOOINpoBoja ¢ OOBOJIHEHHBIM
TPYHTOBBIM MAacCCHUBOM (pa3yIUIOTHEHHE W HaOyxaHWE TpPYHTOB, YBEIUYCHHE
CTEIEHH MOPO3HOI'0 MYUYEHHUS U Jp.).

8.5.11. CoctaB u cojaepkaHUE TEXHUYECKOrO0 OT4YeTa (3aKIIOUCHHs) O
pe3yiibTaTax MHXKEHEPHO-T€OJOTUUECKUX M3bICKAaHUN nJis pa3paboTku paboueit
JOKYMEHTAIMH J0JHKHBI COOTBETCTBOBATh TpeOoBaHusaM mi. 6.24 - 6.26 CHull 11-
02-96 u 0. 8.2.13 nacrosimero Cpona npasui. PekomeH1anuu ajisi CTpOUTEIBHOTO
BOJIONIOHMKEHUS JIOJDKHBI COJIepkKaTh JaHHbIe [JI1 OOOCHOBaHUs crocola u
pacueta BOJOIOHIKEHHS, CXEMbl pa3MEIICHUs HaOJIOJaTeIbHBIX ITYHKTOB, a
TaK)K€ YKa3zaHus MO HAOJIOJEHHUSM 32 CHUIXKEHHEM YPOBHS MOA3EMHBIX BOJ U



paboTOo# BOJOMTOHU3UTETHHBIX CUCTEM.

8.6. NHXKEHEPHO-TE0NOTHYECKUE U3bICKAHUS
B IIEPUO/] CTPOUTENHCTBA, IKCILUTyaTallUU
U JIMKBUAAIUU COOPYKEHUIM

8.6.1. HMHXEHEpPHO-Te0JOrNYECKUE H3BICKaHHWS B MEPHOJ CTPOUTEILCTBA,
AKCIUTyaTallMM M JIMKBUJIALUMU TPEANPUSATUN, 3JaHUNH U COOPYKEHHM JOJIKHBI
o0OecrieynBaTh  MOJYyYEHUE MATEPUAIOB O COCTOSIHUM UM HU3MEHEHUSX
TUIPOTEOJIOTMYECKUX YCIOBUM Ha TEPPUTOPUM OOBEKTa M B 30HE €ro BIUSHUS B
cootBercTBuH C 1. 4.21 CHull 11-02-96 u pazgena 9 CII 11-105-97 (uacts I).

CoctaB U 00BEMBI  THIAPOTECOJIOTMUECKHUX  HCCIEIOBaHUM  cieayer
yCTaHABIWBAaTh B TMPOrpaMMe W3BICKAHUN C YyYEeTOM CHEeHU(PUKA pPa3BUTHUS
noatrorieHusl.  JIJis BBISICHEHWS TPUYMH BO3HUKHOBEHHUS TMOATOIUICHUS TIPHU
CTPOUTENBCTBE CIIEIYET BBINOJHATh OOCIEIOBaHHE OJIMKAWIIUX BOJOEMOB H
BOJOTOKOB, a TaKXe OKCIUIyaTUPYEeMbIX M cTposumxcs o0bekToB. [lpu
HEOOXOJMMOCTH NPOU3BOAUTCS OypeHHE CKBAXHH JUISI THUAPOTE€OJIOTHYECKUX
MCCJIEI0BAHUM U UX OMPOOOBAHME.

8.6.2. NHXEHEpPHO-T€OJOTUYECKUE H3bICKAHUS B IEPUOJ CTPOUTENBLCTBA U
AKCIUTyaTaluy 3aHUI U COOPY)KEeHUH B fonoyiHenue K . 9.3 u 9.4 CII 11-105-97
(dactp I) MOMKHBI BBIMOIHATHCS TAKXKE MPU aBAPUUHBIX CUTYAIUsIX, BO3HUKIIUX B
pe3yibTaTe TMOATOIUICHUS 3aCTPOEHHBIX Tepputopuil. Llenp wu3bickanuii -
YCTaHOBJICHHE MPHUYMUH, OOYCIOBUBIIUX MPOU3ONICANINE U3MEHEHUS WHKEHEPHO-
re0JIOTMYECKUX U THJIPOre0JOrHuYeCKUX YCIOBUHM AJis pa3pabOTKU PEeKOMEHIAIHi
10 JINKBUJAITUU HETATUBHBIX TIOCIECTBUN MTOATOIIICHUS.

CocTaB M3BICKATENBCKUX PAOOT CIEAyeT yCTaHABIMBaTh B 3aBHCHUMOCTH OT
CHeU(PUKN MPUPOAHO-TEXHOTEHHBIX YCIOBUHM, BHJAa MU MacliTada MpOsSBICHHS
HEraTUBHBIX MOCJIEICTBUIA MOATOIUICHHUS.

8.6.3. B nomonnenue x m. 9.5 CII 11-105-97 (wacts 1) xoHTposb 3a
3 (PEKTUBHOCTBIO  OCYILIECTBISIEMBIX  MEPONPUITHI 1O  CTPOUTEIHHOMY
BOJIOTIOHMKEHUIO HAa YYacTKaX CTPOUTEIBCTBA 3ariyOJIEHHBIX IMOJ3EMHBIX
COOPY>KEHUW U TIPU MPOXOJKE KOTIOBAHOB, JJIsl yCTPONUCTBA IPEHAXKHBIX U JPYTUX
COOpY>KEHUI HEOoOXOJUMO NPOBOAUTH HAa OCHOBE HAOMIOACHUI B CIELUUAIBHO
PONJIEHHBIX THAPOTE€OJIOTHYECKUX CKBAKUHAX.

Crioco0 OypeHust, TEXHOJIOTHsI 000pYAOBaHUS CKBOXXKHUH (PHIBTPAMU JTOJKHBI
o0OecreynTh MUHUMAJIbHOE (UIBTPAIIMOHHOE COMNPOTUBIEHUE (UIBTpPA W
MPUCKBAXKUHHON 30HBL. B mporiecce pabOThl BOJOMOHU3HUTEIBHBIX COOPYKCHHIM
HEOOXOJMMO OCYIIECTBIATh KOHTPOJb 33 MHUHEpaIu3alUeil H XUMHUYECKHM
COCTaBOM JIPEHAKHBIX BOJ B Cllydae, €ClIi OHM COpachIBAIOTCS B MOBEPXHOCTHBIC
BOJOTOKH U BOJJOEMBI.

CraunoHapHble HAOIIOJEHUS 3a U3MEHEHUSIMU THIPOT€0JIOTMYECKUX YCIOBUI
B IMPOLIECCE CTPOUTENHCTBA CIECAYET BBINOJHATH B cOOTBETCTBUM C 1. 5.10 CIT 11-
105-97 (uacts I) u n. 8.2.9 Hacrosmero Croaa npaBuil, TEXHUUYECKUM 33JIaHUEM U
nporpaMmoil u3bickanuil. HaOmiolieHus 3a ypoBHEM M XHMMHUYECKHM COCTaBOM
NOJ3EMHBIX  BOJA Ha  TEPPUTOPUSIX, HAXOJAIIMXCS B  30HE  BIHSHUS



BOJIONIOHU3UTENBHBIX CUCTEM, CJIEIyEeT BECTU B 00JIACTH Pa3BUTHSI IEMIPECCUOHHBIX
BOPOHOK.

8.6.4. B nononnenue k n. 9.6 CII 11-105-97 (vactp 1) B pailoHax pa3BUTHS
MOATOIUVIEHUS] B 30HE a’palli 3HAYUTENIbHOM MOIIHOCTU (cXema 2 pa3BUTHS
MOATOIUIEHUS]) CJEAyeT, Kak NpaBWIO, OPraHu30BbIBaTH HAONIOAEHUS 3a
M3MEHEHUEM BJIAXXHOCTH TPYHTOB U MOJBEMOM YpPOBHS TOJ3EMHBIX BOJ B
KOHTYpax Bce€X 3JaHuil U coopyxeHud | u, mpu nHeoOxomumoctH, Il ypoHs
oTBeTCTBEHHOCTH. [Ipn HeoOXoammocTu HaONIOAATENbHbIE MYyHKTH (IIypdsl H
CKBa)KMHBI) CIIETy€eT 3aKia/bIBaTh B ojBangax. O00pyaoBaHNE TOUEK HAOIIOACHMS
JaTYUKaMd W [pUOOpaMM, 4YacTOTYy  M3MEPEHUsS  T'MJPOre0JOrH4eCKHX
XapaKTePUCTUK  CIIEQYeT OCYLIECTBIIATh IO  CIEUHaJIbHO pa3paboTaHHOMN
nporpamme. [myOmHa BbIpaOOTOK AomkHA ObITh HA 1 - 3 M HmKe cdepsl
B3aUMOJECHUCTBUS COOPYKEHHS C TEOJIOTHUECKON CPEION.

8.6.5. Pe3ynbTaThl HWHKEHEPHO-TCOJOTMUYECKUX M3bICKAHUW B NEPUOJ]
CTPOUTENBCTBA B pallOHaX Pa3BUTHS MOATOIUICHMS CIEIYET MPEICTABIATh B BUAC
TEXHUYECKOT0 OTYeTa (3aKIIOUEHHUs) B COOTBETCTBUM C TpeOoBaHUsAMHU 1. 6.28
CHulI 11-02-96 n . 9.7 CII 11-105-97 (wacTs I).

8.6.6. B mepuo dKCIulyatanuu 34aHUM U COOPYKEHUN B paliOHaX pa3BUTHUS
MOATOIUVIEHUSI ~ CJEeAyeT  OCYLIECTBJISATh  CTAalMOHApHbIE  HAONIOACHHUS B
cooTBeTcTBUM ¢ TpeboBanusimu . 5.10 u 9.10 CII 11-105-97 (vacts 1) u . 8.2.9
HacTosmero Coja npaBuil.

Pe3ynbTarhl peXMMHBIX HAOMIOJEHUM PEKOMEHIYETCs HCMOIb30BaTh JUIs
OLIeHKH 3((EKTUBHOCTH WHKEHEPHOM 3allUThl U €€ COBEPILIECHCTBOBAHMUS,
CO3aHHUSI W KOPPEKTUPOBKH IIOCTOSIHHO JIEMCTBYIOIIEA MOJEIN 3aCTPOCHHOMU
TEPPUTOPUM, @ TAKXKE IPU BBIIOJHEHUU KPATKOCPOUHBIX M JIOJTOCPOYHBIX
IIPOTHO30B U3MEHEHUS THIPOT€OJIOTMYECKUX YCIOBHIA.

8.6.7. HHXEHEpPHO-TEOJIOTUYECKHE U3BbICKAHUS B IMEPUOJ JIMKBUAALWH
MPEANPUATUN, 30JaHAN U COOPYKEHHM B pallOHaX Pa3BUTHUS MOATOIIEHUS JOJIKHBI
cooTBeTcTBOBaThH TpeboBaHusM 11. 9.12 CII 11-105-97 (uacts I). [Ipu nukBupanuu
OOBEKTOB B paiioHaX pa3BUTHS MOATOIJIEHUS HEOOXOJUMO OpPraHu30BaTh
KOHTPOJIb COCTOSIHUSL OKpPYXKAlOIIEH Cpeabl MO IPOrpaMMe, COINIACOBAHHOM C
opranamu  [ocroprexnaazopa, ['occawsnuaHaazopa,  TEPPUTOPUATBHBIM
NOJPa3JEICHUEM CIEUAIBHO YIOJHOMOYEHHBIX TI'OCYJapCTBEHHBIX OpPraHOB B
o0nacTh OXpaHbl OKpY’)Karolled cpeapl W JAPYTMMU  3aUMHTEPECOBAHHBIMU
MUHUCTEPCTBAMHU U BEJOMCTBaMU.

[Ipunoxenue A
(pexomMeHTyeMoe)

OCHOBHbBIE TEPMHWHBI U OITPEAEJIEHUA



TepMMHEL

OnpeneneHunsa

OmacHBIEe T'eoJIoTHUMUEeC—
KMEe U MHXEHEPHO-—
Te0JIOTUMUECKUE

IIPOLLEe CChI

DHIOOT'EHHBIE M DK3O0TEHHEIE I'eOJIOTMUYECKME IIPO—
LIeCCH (CelCMUYEeCKMEe COTPSACEHUS, M3BEPXEeHMUSA
BYJIKAHOB, OIIOJI3HM, OOBAJE, OCHIM, KapCT,
cenu, nepepaborTka OeperoB, NONTOIJIEHME U
O0p.), BOBHMKAaWIME IOX BJIMSHMEM IIPUPOIHBEIX U
TeXHOTEeHHEX (aKTOpPOB M OKa3HBawlMe OTpMUlla-—
TeJIbHOE BO3IEeMCTBME Ha CTPOMUTEJIbHHE OOBEKTEH
U XMBHENESTEJIbHOCTL JIOIEM

VHxeHepHad 3ammTa
TEPPUTOPUM, SBIOAHUN
M COOPYXESHUM

KoMrjiekCc MHXEHEPHHX COOPYXEeHMM M MepOolIpusa-—
TMM, HAINPaBJIEHHHM Ha 3alUTy (IpeloTBpalleHue
WY YMEHbIIeHMEe HeTaTMBHHX IIOCJIEICTBUM) OT

OTPULATEJILHEX BO3IEMCTBUM OIACHHX I'€0JIOTU-—
YECKUX U MHXEHEPHO-TEOJIOTMUECKMUX IIPOLEeCCOB

CraumoHapHBle HabJIo-
OeHMs B paMoHax
Pa3BUTMSA OIACHHIX
I'eOJIOTNMUYECKMUX U
VMHXEHEPHO-T'€0JIOTU—
YeCKMX MNPOLEeCCOB

EnomHasa cucTeMa, BKJIOYAKIAA: KOMIIJIEKCHBE
HabJIOOeHNA 3a MHXEHEePHO-TeOoJIOTMYeCKUMU
npolueccamy, THUIPOTEOJIOTUYECKMMM YCJIOBUSAMH,
M3MEeHEeHMeM CBOMCTB I'PYHTOB, OedopmMaumaMmm
€CTEeCTBEHHBIX OCHOBAHUM, COOPYXEHMUAMU
MHXEHEPHOM B3allMTE M IOp.; aHaJlIM3 pesyJbTaTob

KonsdouumeHnt
IIOPaXeHHOCTU
TEPPUTOPUM OIlaCHEIMU
TeOJIOTUUECKUMU UJIU
MHXEHEPHO-T'e0JIOT U~
JeCKUMU

OTHoOmeHMe r1Jomany (OJIMHBE JIMHEMHOT'O DBJIEMEHTA
- OeperoBOM JIMHUM, OPOBKM CKJIOHA M T.I.),
3aTPOHYTOM OINAaCHBIM T'€OJIOTMUECKMM MIIM MHXE-—
HEPHO-TEOJIOTUUYECKYM MPOILIeCCOM, K I1JIOmaIn
BCEM MCCJIeOyeMOM TeppUTopMMu (OJIMHE JIMHEMHOT'O
3JIeMeHTa) . XapaKTepusyeT CTelleHb

nponeccamm IIOPAaXEHHOCTNM TEeppuTOoprMM OIIaCHEBEIM IIPOLEeCCOM
AKTMBHOCTb YBenuueHue nJjomanu (mnam obwema) 3aTPOHYTEIX
(MHTEHCUBHOCTD) OIIaCHBIM IIPOLIECCOM IIOpOL IO OTHOUWEHMIO K

Pas3BUTKUS OMNACHOTO
npouecca

obuen mnJomann
pun (Maccusa)

(obbemMy) mMCCIEenyeMOM TeppuTo-—
3a pacCUYeTHBHM [NEepPMOI BPEMeHU

YCTOMUMBOCTE CKJIOHA
(oTkoCa)

CrnocoBHOCTBL CKJIOHA (OTKOCa) COXPaHATb CBOMU
npoduiie B TeUeHMEe IOJIUTEJLHOT'O BPEMEHMU.
BripaxaeTcsa Ko30OMUMEHTOM yCTOMUMBOCTU — OT-—
HOUIEHMEM CYMMHBl CUMJIOBBIX BOBINEMCTBUM, obecre-—
UMBAKRIMX YCTOMUMBOCTE CKJIOHA, K CYyMME CUJIO—
BBIX BO3IEMCTBUI, HapyllalnlMxX 3Ty YyCTOMUMBOCTDb

I[ImoTHOCTB
KapCTOBEIX (QopMm

KonmmuecTBO KapCTOBHX GopwM,
cpenHeM) Ha enOMHMILY I1JIomann

npuxoznsumeecs (B
(mTyx Ha 1 xKM2)

Beperosasa 30Ha

OxpamuHHas 30HaA MOpPEMN, 03ep, BOIOOXPaHWIIMI,
BKJIOUAKIAL I[IOJIOCY CyliM, IPMMEIKALIEN K
OeperoBOyM JIMHMM, UM HNOIOBOIHEBIM OepeTrOBOM CKJIOH

Benu

ABpasMoOHHasA OTMEJIb MOPEM M BOOOXPaHMIIMIL,
BEIPOBHEHHAS B KOPEHHEIX [OPOIaxX HOeMCTBMEM
BOJIH. CHMHOHMMEI: Teppaca IomBomHas adpas3mMoH-—
Hadg, nnatdpopma abpasuoHHas (DeperoBasd)

BaccemnH cemneBom

YacTe BOIOCOOPHOTO OaccCelHa B HNpenejax
TOPHOTO paMoHa, comepxallas MOUIHEE HaKOMNJIEHMUS
PBIXJIOTO OOJIOMOYHOT'O MaTepHuajla Ha CKJIOHax
OOJIMH M B PyCJlax NOCTOSAHHEX M BPEMEHHBIX
BOOOTOKOB; IMNPM JIMBHEBHIX M OJIMTEJIBHBIX HOOXOAX
Y MHTEHCUMBHOM CHETOTAasHMUM B CeJIeBOM OacceliHe
obpasyeTcsa I'pA3eKaMeHHB [IOTOK (ceJib)
3HAUUTEJIbHOY Pa3pylMUTENIbHOM CUIIB




Ouar cejieBoOu

BepxHSAd YacTb CceJleBOTO OaccelHa, OI'paHMUYeH—
Hasa BoIopaszlejylaMy C LEeHTPOCTPEMUTEJILHOM
CMCTEMOM CKJIOHOB M CTOKa, a Takxe pycJa
BPEMEHHBIX ¥ MaJIEIX BOOOTOKOB, I'Ie NPOUCXOIOUT
HAKOIIJIEHME PEIXJIOTO OOJIOMOYHOI'O MaTepmalsa (3a
cueT BHEIBETPMBAHMSA, DPO3MOHHBIX, OCHIITHLIX,
OOBaJIbHBEIX, OIIOJI3HEBHIX UM IPYyTMX IIPOLIECCOB),
IpM ONPEeIeJIEHHHX YCJIOBMAX IpeBpallanlerocs B
TpA3eKaMeHHBM CeJIeBOM INOTOK

[log3eMHEIE BOIOBI
CIOpamnudecKoIo
pacrIpoCTpaHeHusa

I'paBuTaLUMOHHEIE [NOO3EMHBIE BOIBl, IPUYPOUYEHHBIE
K BOIOIPOHMIIAEMEIM, HE BBIIOEPXaHHEIM I[10 I[JIOWAanOn
M MOWHOCTM JIMH3aM M IIPOCJIOSAM [IOpOoIn, 3ajleraio—
myM B TOJle cJjiabo— M BOIOOHENPOHMUIIAEMEIX OTJIO—
XEeHMM, Kak I[IPaBMJIO, I'MIPABJIMUECKM HEe CBSA3aH—
HBle MeXOy CcOoDOM M He IOCTOSHHBIE BO BPEMEHU

I'moponomHaMmueckue
TPaHMUBl (BHEWHMKE U
BHYTpPEeHHME, B ILJIaHe
n paspese)

I'paunuel objlacTu QUIbTPALMM, OIpenejisgeMble
COBOKYIIHOCTBI YCJIOBUM, BJIUSAKRIMX Ha M3IMEHEHUE
OMHAMUKM [IOTOKA I[ION3EMHEIX BOI (MBMEHEHUS
YPOBHH, Halopa, pacxoma, JIMHUM ToKa, CKOpPOC-—
Ty OuUIbTPaUMM M OPYyTUX XapaKTEepUCTUK Ouib-—
TPALMOHHOTO IIOTOKa) . TakKuMMM TpPaHULAMU MOTYT
CIIyXMTBb: &) BOHOEMH M BOHOTOKM,; ©O) IpeHaXHbIe
M OPOCUTEJIbHEIE CHUCTEMBI; B) JIMHEMHBIE U I1JIO—
ManOHBIE CUCTEMBl TEXHOTEHHOT'O MHOMIILTPAaLMOHHO—
TO NUTaHMUL; TI') [NOO3EMHEIE COOPYXEHMS, CO3Ioakl-—
mre Oappax; O) KOHTYPH M3MeHeHMs QuibTpa-
LMOHHEIX CBOMCTB I[IOPOI; €) KOHTYPH BHKJIMHUBA-
HMS BOIOBMEIAUMX M BONOYIOPHBEIX IIOPON M T.I.

I'moporeonornueckasa
MOIeJb

ADBCTpPpakTHOE WM BelleCTBEHHOE OTOOpaxXeHUe

WM BOCIIPOMS3BEIEHME M3YyUaeMOTO I'MOPOITeOJIOTU—
YyecKoro obwekTa, amekKBaTHOE eMy B OTHOIEHUNU
HEKOTOPEIX KPUTEPMERB, KOTOPOE IaeT BO3MOX—
HOCTb IMOJIYUMTb HOBYI MHOOPpMaLMIO 0O 3TOM
obBeKTe UM eTr0 CBOMCTBAX

I'moporeosiormueckoe
KaprorpadpmpoBaHmue

MeTon cCO3IaHMsa MPOCTPAHCTBEHHHX OOpPasHO-3HA-—
KOBHIX (KapTorpadmueckmux) I'MIPOIeOJIOTMUeCKUX
MoIeJiey, KOTOpHE IalnT BO3MOXHOCTL pelaThb
TEeOpeTUUEeCKMe UM NpakTHUYEeCKMe 3amady — BHAB-—
JIEHME BaKOHOMEPHOCTEMN M3MEeHEeHMUS I[IOO3EMHOM
ruapocdepsl NNON BIIMSHUEM TEeXHOT'eHHEX (QakTo-
POB, OlleHKa OIAaCHOCTM MHXEHEepPHO-I'e0JIoTMYecC—
KMX [POLEeCCOB (B TOM UMCJIe NONTOIJIEHMS), MH—
XEeHepHasa 3aluMTa OT OIACHEIX [IPOLIeCCOB, pas3pa-
OO0TKa NPUMPOIOOOXPAHHEIX MEPONPUATUM M T.II.
BriouaeT M3ydeHMEe NPUPOOHEIX YCJIOBUM M TEXHO—
TeHHBIX (aKTOPOB Ha PEeTMOHAJIbHOM M JIOKaJIbHOM
YVPOBHAX, I[IOCTPOEHME KOMIJIeKCa KapT: peruo-—
HaJIbHOTO ¥ TUIIOJIOTUYECKOTO THUIPOTEOJIOTNUEC—
KOT'O PaMOHMPOBaHMSA, TIUIPOTEOOMHAMMYUECKUX U
TUOPOTEOXVMMUUECKUX XaPaKTEepUCTUK, TEeXHOTeH-—
HEIX QaKTOpPOB M IOp.

PaserenouHoOe
MOOEeJIMPOBAaHME IIPU
OLIEHKE IIOOTOIJIEHUS

BeIOOpP IJIABHEIX M BTOPOCTEIIEHHBEIX (QaKTOPOB QOp-—
MMPOBAHMA PeXyMa IIOHN3eMHEIX BOJI, OIpelelIgnlyx
pasBuTME NONTOIUJIEHUSA, NYyTEM NPeIBapUTEeJIbHOM
cxeMaTMsauMy I'MOPOTEOJIOTMUYECKUX YCIJIOBUM U

COIIOCTABJIEHMS BO3MOXHEIX BAPMAHTOB Ha MOIEJM.
Takoe MOIeNMpOBaHME HeOOXOOMMO IOJIA COCTaBbJle-—
HM1a pabouey TUIOTESsH, Oolpeleldollel MeTOIUKU
[IPOEKTUPYEMEIX I'MOPOTEOJIOTMUECKMX paboT u




MeTOoIa MNPOTHO3a M3MEHEHUA I'MIAPOIeOJIOIMYUEeCKUX
YCIIOBUM

[Ipunoxenue b
(pexomeHtyeMoe)

CXEMA OIIMCAHUA OITOJI3HA

1. Ha3Banue tuna (moATrumna) U MECTOMOJ0KEHHE OMOJI3HS MO OTHOILIEHHUIO K
reoMopOIOrMYECKUM DIIEMEHTAM.

2. I'ene3uc, OpUEHTUPOBKA, KOH(UTYpallvs, BHICOTA U KPyTHU3HA CKJIOHA, Ha
KOTOPOM PacCIOJIOKEH OIOJI3EHb.

3. bazuc onoa3Hs.

4. ®opMma 1 pa3mep OMoJ3Hs B IJIaHe (JIMHA, UPUHA, TUTOIIAAb).

5. Cpennuil yKIOH MOBEPXHOCTU OMOJI3HSL.

6. Xapaktep rpaHul] OMNOJ3Hs (CTEHKa CpbIBa, OOpTa, SI3bIK), XapakTep H
COCTOsSIHHE OOpBIBOB (CBEKHE, BBIBETPEIIbIE, 3aJECPHOBAHHBIE), UX MNPOPUIIb,
BBICOTA, KPYTHU3HAa W XapakTep OpOBOK, aMIUIUTyJa CMELIEHUs, XapakTep u
[IMpUHA TPEUINH, HaJTN4KUe MPOCEBITUX YYAaCTKOB, CJIECIOB HAJABUTAHUS U CMATHS,
BaJIOB M OyTpOB BBITUPAHMUS, CJIEOB MOIMbIBA WIIM CBEXEH MOJPE3KU SA3bIKA.

7. I'panHu1ibl BOAOCOOPHOM TUIONIAAN OMOJI3HS U €€ pa3Mephl.

8. Penbed u xapakTep NOBEPXHOCTH BOKpPYT OMOJ3HS B TMpeaesax ero
BosiocOopHOM 1utomtanu. Eciu Bogoc6opHas iomnaib O4eHb BEJIMKaA, TO JAE€TCS €€
o0miasi XapakTepHCTHKa, a JETaJbHO OIHKCHIBA€TCS TOJBKO Ta YacTb, KOTOpas
HEINOCPEACTBEHHO TMPUMBIKAaeT K onoi3Ho. Haumbornee nertanpHO ciemyeT
ONUCHIBaTh OBparu, OajKd, KaHaBbl, BOJOEMBI, WX pPACIOJOXKEHHUE, YCIOBUS,
OTIPECTSIONINE CTOK U (UIBTPAIMIO (HAJIMYME TPEIIWH, pachalika CKJIOHOB H
np.).

9. Obmas xapaktepucTuka penbeda omoyi3Hs (C BBIICICHHEM OTACIBHBIX
reoMop(oIOrMYeCKUX FJIEMEHTOB).

10. [TogpoOHas xapakTepuCTUKa Ka)KJIOTO BBIACIEHHOIO MOP(OIOrHYEeCKOro
AJIEMEHTa OMOJ3Hs (OMOJ3HEBOM CTYNEHU U YCTyMNa, HUPKA 2-TO MOpsKa U T.11.),
ero ¢GopMbl, pa3MepoOB, CPEIHEro0 YKIOHA U XapaKTepa MOBEPXHOCTH (HaIu4ue
0ECCTOYHBIX BMAJMH, 3aIPOKUHYTHIX IUIONIAJ0K, BaJOB, OyrpoB, Ipsiji, TPEIIHH,
cy(pd03UOHHBIX BOPOHOK), OTJIETBHBIX 3JIEMEHTOB Makpopenbeda, CIeI0B CBEKUX
CMEILECHUMN.



11. Penped u xapakrep MOBEPXHOCTH HHUXKE fA3bIKA OMOJ3HA: IUIDK WU
OMYEBHUK - €T0 IKPHUHA, TPOPHIIb, KpyTH3HA (CPEAHSS U HA OTIEIBHBIX YYaCTKaX
npoduis), craralomMid Marepual, ype3 BOJIbI B BOJOEME; Teppaca - ee
HAaUMEHOBAaHUE, BO3pACT, BbICOTa (OTHOCUTENbHAs M aOCOIIOTHAs), UIMPHUHA,
XapaKkTep MOBEPXHOCTU U XapaKTep CONPSHKEHUS C OMOJI3HEM; HaJu4he BOJIOTOKA
M CBEXEro pa3MbiBa (Telna M s3bIKa OMNOJ3HS), NpOQUiIb OBpara, HajJudyue
MCKYCCTBEHHOW TMOJPE3KHM OCHOBAHMS CKJIOHA U €€ XapaKTePUCTUKH; CIIEJIbI
cypdo3uu; Hanmu4yre BRIMUPAHUS BIEPEIN OMOJ3HS - PACCTOSIHUE Baja (UM BaJOB)
BBIITUPAHMS OT sI3bIKa OMOJ3HA, (hopMa Bajia B IUIAaHE U €ro npoduib, pa3Mephl,
YKJIOH BHEIIIHETO U BHYTPEHHETO CKJIOHA, XapaKTEP MOBEPXHOCTHU U CTPOEHUE.

12. T'maporpaduyeckasi ceTb Ha OMNOJ3HE, BOJONPOSBICHUS U UCTOYHUKHU
IIUTAaHUS OINOJ3HA BOJOW: KaHaBbl, OBpParu C IOCTOSSHHBIM WJIM BPEMEHHBIM
BOJIOTOKOM - WX MPOQHIb, T€OJOTMYECKOE CTPOECHUE CTEHOK, PAaCIOJIOKEHHUE,
BOZIOCOOpHAsT TUIOMAAh (TIOJIOKEHWE BOJOPA3JLIOB 2-TO TMOPSIAKA); KOJOJIIIHI,
WUCTOYHHUKHM, YCJIOBUS BBIXOJAa BOAbI, JAeOWUT; OecCTOYHbIE  IJIOLIA[IH,
3a00JI04EHHOCTH, BPEMEHHBIE O3€pLd, MOYAXKUHBI, UX pacHoyiokeHue, popma U
pa3Mephbl; pacloiIoKEHNUE U COCTOSHUE BOJONPOBOAHON U KAaHAIU3AIMOHHON CETH.

13.  PactuTenbHbIi  MOKpPOB  HAa  OMNOJ3HE (IO  BBIAEJIECHHBIM
reoMopOJIOTMYECKUM 3JIEMEHTaM) W BOKPYT HEro: BHJI pPAaCTUTEIBHOCTH, €€
ryCTOTa U PAcloJIOKEeHHE, HATMYMEe OOJOTHON PaCTUTEIbHOCTH, COXPAHEHUE WITU
HapylUICHUE MPAaBWIBHOCTU DPSIOB JIEPEBbEB (alied, cajbl, TUIAHTAIMK), HAKIIOH,
UCKPUBJICHUE WM Pa3pbiB CTBOJIOB JIEPEBBEB, UX BO3PACT, CBEJICHHUS O BPEMEHU
HOCAJIKH U T.II.

14. TlomoxkeHue CKalbHBIX BBICTYIIOB, KPYIHBIX KaMHEH, MHEH U APYyrux
3aMETHBIX IPEIMETOB.

15. 3naHus 1 MHKEHEpPHBIE COOPYKEHHSI Ha OMNOJI3HE M BOKPYI HEro (B TOM
quclie JOpPOTd, HACBIIH, BOJOEMBI, BOIOIPOBOJHAS W KaHAJIW3ALMOHHAsA CETh,
HaJIU4YM€ YyTEUeK BOJbL, MPOTUBOOINOI3HEBBIE M  OEPEroyKpemnuTeIbHbIE
COOPY’)KEHHUA); KpaTKUE CBEIAEHUS O Marepuaje, KOHCTPYKUMU H OCHOBHBIX
pa3Mepax, BpEMEHU UX COOPYKEHHUS, MMOCIEAHEr0 PEMOHTA, COCTOSIHUE, HAIUYUE U
xapakTep nehopmanuil.

[Ipunoxenue B
(pexomeHTyeMoe)

CXEMA OIIMCAHNA OITOJIBHEBBIX TPEIIMH

1. [IprHAAIIE)KHOCTD K CUCTEME TPELIUH.

2. ®opma B mnaHe (mpsiMasi, W30THYTas, TMOJIYKpYyIJas, W3BUIUCTAaS,
BOJIHMCTAsI, IoMaHasi, 3youarasi), ee JJIMHA, OPUEHTUPOBKA OTHOCUTEIBHO OCH H
IPaHUL] OIIOJ3Hs, HAIpPaBICHUE BBINYKIOCTH, IIOJIOKEHUE HA OIOJ3HE II0



OTHOIIEHUIO K €r0 MOP(HOJIOTHIECKUM DIIEMEHTAM.

3. lllupuna TpeumH (MakcUMalilbHasi, MUHUMAaJIbHAA U CPEAHss), €€ JJIMHA U
XapakTep KOHIOB (3aMBIKAIOTCS, AOXOAST PACKPBITHIMU 0 APYrOM TPEIIUMHBI U
T.IL.).

4. Buaumas riryOrHa TPEUIMHBI U €€ NaJICHUE.

5. XapaxkTep CTEHOK TpPELIMHBL: TJaJKUEe - C 3€pKajaMu CKOJbXKEHUS,
00po3laMH U IITpUXaMU (C YKa3aHUEM HamlpaBJIEHUs MOCIEIHUX ) UM HEPOBHBIC -
IIEPOXOBATHIE, OYTPUCTHIC, CMSTHIE.

6. BzauMHoe pacrnosokeHue 1 nepenaj rno BbIcoTe OpOBOK TPEIIUHBI.

7. CBsi3b TpEeHIMH C TEOJOTUYECKUMH YCIOBHSIMHU (MPUYypPOYEHHOCTh K
ONpENICICHHONW NOPOJIe, N3MEHEHUE XapaKTepa IMPHU MEPECEUEHUN MOPOJ Pa3HOro
COCTaBa U T.IL.).

8. Hanmnuue 3anoIHUTENS TPEIIUH U €r0 COCTAaB.

9. BinusHME TpelmlMH Ha THUAPOTEOJOTMYECKUE YCIOBUSL - pasrpys3ka
MOA3EMHBIX BOJI, UHOUIBTPALIHS TOBEPXHOCTHBIX BOJI.

10. CooOpaxeHus O TeHE3Uce TPEUIMH (pacTsLKeHUs, CIBUra), O XapakTepe
nedopmannu, pakTopax, BEI3BABIINX UX MOSIBJICHUE.

[Ipu HANMMYKUKM CXOAHBIX TPEIIUH CIEAYET OMUCHIBATH IO MPUBEACHHON CXeMe
OT/IeJIbHbIC HanOoJIee KPYITHbIEC U TUITUYHbBIE TPEIIUHBI.

11. BzaumHOe pacnojio)KeHHe TPEUIMH: MPAaBHIBHO OPUEHTUPOBAHHBIC -
napajuiesibHbl WM TepecekaroTcsi (YIJibl TepeceueHus), WIM HEeNpaBUIbHO
HeperIeTaloIInecs.

12. Xapakrtep conpspKeHUss TpPEUIMH B MECTax WX IEpPeceyeHus W
CO00pakeHMsI O TIOCJIEeI0BATEIIbHOCTH UX 0OPa30BaHHU.

[Ipu HaIMUKUK NIEpeceKaroUXCs TPEIINH PA3HOr0 XapaKTepa BhIACISIIOTCS UX
TUTIBl WU CEPUU, UMEIOIINE CXOJAHYIO0 XapaKTePUCTHUKY, MPU 3TOM KaXKIbIA THII
WJIU CEpUsl ONTUCHIBAETCS OT/ICIBHO.

[Ipunoxenue I
(pexomeHIyeMoe)

CXEMA OITMCAHNMS OFBAJIOB 1 OCHITIEN

ONMCHIEB aEeMEBI O6BaJiel OcrIn
baxTop




ObnacTtp oTpe—- |I'eHesmc, BoszpactT, mMopdo- |[T'eHesmc, BO3pPacT, MOpHO-
Ba (oOBaJim) Jorusa (BeICOTa, KPYTHU3HA) sgorusa (bopMa M pa3Mepbl
" IIMNTaHMA CKJIOHAa . O6J‘IaCTM IMTaHMdg — IJIMHa,
(oceimm) [IopOIEl CKJIOHA: JIMTOJIOTU- |KpyTHMBHa, HaJIMuMe Iepelu-—
Jyeckmue M nerporpadmuec- 60B, YCTYIIOB) .
KMe Pa3HOBUIHOCTM, Tpe-— [IopoIel CKJIOHA: YCJIOBUS
IMIMHOBATOCTL ¥ BHIBETPE-— 3aJieTaHus, XapaKTep u
JIOCTL, YCJIOBMS 3ajiera-— MOWHOCTEL KOPHl BEHBETPUBA-—
HMS, TEKTOHMUECKMEe Hapy- |HUSA M ee OTHEeJIbHEIX 30H
meHus . OJI9 KaxXIoM JIMTOJIOTUUYECKOM
[IOBEPXHOCTL OTHEJIEHUS Pa3HOCTHU.
oOBaNIMBIIEMCS MaCCH : Orpmenswomyecss OOJIOMKM :
pasmMmepH, QopMa, CBexXecTb |pasmMep, dopMma, xapaKTep
M XapaKTep OTIeJIeHUSd epeMelleHnsS ¥ UX 3aBUCKU—
(OTPEIBE C ONPOKMUILIBA-— MOCTb OT KPYTMSBHE CKJIOHA,
HMEeM, OIloJI3eHbL—-0OBaJ, TUIIA [IOPOI M KOJeOaHUM
oBOBAJI-ONOJI3€HbL M T.II.) TeMrnepaTyp (IOHEBHBIX U
PacTUTEeJNIbHOCTL : HaJuuue, |Ce30HHHX) .
xXapaKTep, paclpocTpaHeH- |PacTUTEJIbLHOCTE:
HOCTBb . VICKYyCCTBEHHEE HaJlmMuye, XxXapakxTep,
COOPYXEHUS: OTKOCEH, PacCIpPOCTPaHEeHHOCTh,
yJaBJaMBawye IJIOmManKM, IPU3HAKU IIpeKpalleHUs
KaHaBHI, HO,]IHOprIe CTEeHKMN OCEIIIaHMA B OGHaCTM
“ T.O0., MeToOno M BpeMd MX |OIMTaHUS.
BO3BeIEHMS, KOHTPOJIBHOE JICKyCCTBEHHEIe
obcyienoBaHMe COCTOSHUS, COOPYXeHUs: TUIl, BpeMs
nebopMaumit, HAINOJHEHUS BO3BEIEHMSA, COCTOSHUE.
u T.IO.
ObjsacTb Mopdosiormsa: JoxOuHa B Mopdosiorusa: npodmip nyTu
TpaH3uTa CKJIOHEe, PYCJIO, CKJIOH U 10 IoponaM, He CKJIOHHEIM
T.11., QopmMa B Inpoduiie u K OCHIIaHMo,; IJIMHA,
B ILJIaHe, IJIMHAa, BHICOTA, BHICOTA, KPYyTM3Ha IIYyTH,
KPYTM3HA, HaJMuue Hanuume XeJjoboB
BHICTYTIA . CKATBIBAHUSA .
I[IopoIEl: COCTaB UM yCJOBUA |XapaKTep [IepeMelleHUs U
3aJIeTaHuMd . COPTUPOBKM OOJIOMKOB.
PacTuUTEeJIbHOCTE : HaJuuue OnmucaHMe MeCT IPOMEXYyTOou-—

U COCTOSHUE.
CocTosHMe nyTu obmaja:
cJiensl paboTH M pazpyle-—
HUSE, Haauuye IO U
KaMHeM, 3BaIepXaBUMXCS
npm obsaje.

HBIX HAKOIJIEHUM MaTepualia
B oOJjlacTM TpPaH3UTa.




ObnacTb
OTJIOXEHMA
(oBbBaJjml) m
AKKYMYJISLUN
(ocrinm)

Mopdosiorma: HOHO IOJIMHEL,
JIsiX, OUUYEBHMK, II0OJIOTHO
OOpPOTM M T.nI.

XapakTep OTJIOXKEHMA:
CILJIOWHOM 3aBaJjl WUIu
y4acTok paszsbpoca oTneib-—
HEIX TJIEIO; dopMa, pasmep,
nJjomanb, obwveM, YCJIOBUS
3ajlerTaHusa, CpPenHas U
MakcuUMaJibHas IOaJIbHOCTb
oTJjieTa IJIEIOD M KaMHeM;
BpeMAa OTJIOXEHMA
(cBexecTn) .

[Ioponel: mneTpoTrpaduuecKUm
cocTaB, pa3Mepbs U dopma
TJEIO, MX COPTUPOBKA,
OPMEHTUPOBKA, BHEBEeTpe-
JJOCTb M T.I.
PacTuUTesIbHOCTD @

xXapakTep M BO3pacT.
JIckyCCTBEHHBE COOpyXe-—
HUS: XapakTep, BpeMsa
BO3BeIEHUS, pal3pylleHus,
[IEePEeKPETHE OOPOT M T.II.

Mopdosiorusa: ycJoBUA 3ajle-—
raHusa u QopMa OCHINM B
njgaHe (OoTIOeJIbHBIE KOHYCH —
TpeyIT'oJIbHEE, JIyUYeBUIHEHE,
TpallelMeBUIHEE, CJIUBIIME-
Ca B OCHOBAHMAX, CILJIOMHOMN
myend, MNOKPOB MM OTIEJIb-—
HBle [ISTHa Ha CKJIOHE),
pasMepr, MOWHOCTL. dopma
OCBIIIM B MIPOIOJIBHOM IIPO-—
bniie, YKJIOHHL B XapakTep-
HBIX MeCTaX.

CocTaB mMaTepmasa:
nerTporpadmueckut u
TpaHyJIOMETPUUECKUM,
pacnpegneseHue, dQopMa
OBOJIOMKOB, WX BEIBETpPE-—
JIOCTb, HaJMuMe CJIOUCTOC-—
TM, MeJIKOT'O BallOJIHUTEJIS
(ero pacnpenesieHue u
BJIAXHOCTE) .

[Iom3eMHBIe BOIBI: HaJIMuue,
MCTOUHUMKNA OGBOﬂHeHMH.
IpyTue CcBeIeHUA: Haludue
IIOOMEIBA MJIM [NOOPE3KU
OCHOBaAHMA OCEHIIMN, €€
AKTMBHOCTBE, IIOBEPXHOCTBH
(oBbHaxeHHasa, C pacTUTeJb-—
HBEIM IIOKPOBOM, PHETBMHaMU) ,
yKaszsaHMsa Ha BO3PACT OCHIIU
¥ CTaIMio €e PasBUTUL.

eTro

CBenmeHusa o BpeMmsa nposaBJieHMAa Mpoliecca (rom, maTa, Ce30H), XOn

npolecce npoluecca, IOAOTOTOBKA Ipollecca (3eMIeTpsceHue,

€IVMHUYHOTO yparaH, »OOXIOb, CHeTONAal, B3pPHBHHE paboTh, IOpyIue

obraJa NpelmecTBYyIMe ¥ CONYyTCTBYyIME SBJIEHUT) .

(ocuIImM) [locyencTBUS NPOSBJIEHMSA [Ipollecca, CBEeIOeHUS O
IIPUYMHEHHOM MM yllepbe.

Crarmucrmnuec- YacToTa 00OBajIoB, MX pacHpenesieHMEe BO BPeMeHM (II0o

Klre CBeIeHUA

Ce30HaM U BpPEeMEeHU CYTOK),

obweMbel OOBAJIOB, BeJIUUMHA

OTIOEeJIbHBEIX KaMHeM U IJiel®, IaJIbHOCTBL MX OTJIeTa,
OCHOBHEIE HalpPaBJIEHUA M XapaKTep IOBMXEeHUS OOJIOMKOB

npm obpajax.

[IoOBMXKa M AKTUBHOCTBL OCHIIEN.

CBenmeHusa O
3aMMTHBX
COOPYXEHMAX

Hanuuume,
20PEeKTUBHOCTD .

COoCTaB ¥ BpeMsad COOPYXEHUs,
[lepCneKTUBH NPOEKTUPOBAHUSA U

COCTOAHME U

CTPOUTEJILCTBA 3IaHUM M COOPYXEeHUM B OCHIe-,

0OBAJIOONIaCHOM pPaloHe.
BalMTHEIX COOPYXEHUMN

CBeneHusa 0O BKCIJIyaTaluUu
(mo MaTepmasaM omnpoca

OOJIXHOCTHEIX JIML, VM MECTHEIX XMTeﬂeﬁ).

[Tpunoxenue /1
(pexomeHtyeMoe)

CXEMA OIIMCAHUA TPEILIMHOBATOCTHA



OBBAJIbHbBIX CKAJIBHBIX CKJIOHOB (OTKOCOB)

I'enernuec- |HanpasBineHue |OpueHTU— CremneHs Knacc mno HONOJIHNTEJIb —
KME TUIIE TpemrH poBKa PACKPLHITMSA |MOIYJIO HEIE CBEIEHUS
TPEeWmH (mmpwnHa) , |TpemwmHO-
(yrom MM BaTOCTU
nameHus, (umciio
rpanyc) TPEUMH
Ha 1 m)
[lepBUYHOM [lepnennuky- |BepTu- CKPEITEIE I. Cnabo- |ImmuHa. Bisou-
oTmeJyibHOC- |mapHO cio- KaJIbHEE TPEemyHO— HOCTb. Kozd-
™ (Oua- UCTOCTHU, (80 = 90) BaTHE bnumeHnT Tpe-
reHeTnyec- |paccekawnT < 1,5 MMHHOM IIyC—
Kue) I1J1aCTH TOTHOCTH
KpyTona- 3aKpPLITEE IT. Cpexn- |K (jmo-
Hanpacro- [lo cromc- mamoume OTKpHTHE : |HeTpemm— T.II.
BaHMA ToCcTH, (45 - 80) |ToHKMe HOBAaTHE mambk TPemMH-—
obpasynT <1, 1,5 -5 HEIX NYCTOT B
OTHeJIEHOCTM MEeJIKMEe IIT. MacCuBe I[0-
OT TOHKO-— HaxkjaoH- 1 -5, CUIbHO- pon) :
Ho TOJICTO= HBIE cpenHue TPelrHO— BeCbMa CUJIb-—
[INTHEaTRIX (35 - 45) |5 - 20 BaTEIC HOTPEUMHOBA -
KpPYIHEE 5 - 30 Teie > 10%,
BriBeTpmeBa- |[XaoTmMuHasa
p 20 - 100 IV. OueHb |CUIBHOTpPE-
HUSA OPUEHTUPOB—
ca. MmBU— [Tosorue OYEeHb CUJIIBHO MMHOBATHE
! (10 - 35) |xpymnHee TPemMHO - 5 - 10%,
JINCTHIE,
> 100 BaTHE cpenHeTpe-
3aTyxaloT
. TOpPU30H— > 30 MMHOBATHE
Cc TIIyOUMHOM .
TaJlbHEEe 2 - 5%,
(0 = 10) crnadoTpe-
TexkTOHU— YeTkO BHPAa-
IHOBA ThHIE
JyecKue XXEeHHEBIE < 2%
O e
CUCTEMH pe-—
BrimoJsiHeHUe
TMOHAJIbHOTO
TPEeMVH .
acrnpocTpa-
p p p 3apMCOBKU.
HEHUS
[Ipunoxenue E
(pexomeHtyeMoe)

XAPAKTEPUCTHUKA JIMTOJIOI'MYECKUX TUIIOB KAPCTA

JlmTosorm—
YyeCKUM
TUII

YcrnoBuAa pac-
IPOCTPaHeHMda
M pasBUTUA

PacrrOpPU-
MOCTBb
nopon

ITopuc-
TOCTBb
nopoxn, %

Koodpdu—
LUMEHT
bunbTPa-
nmn,
M/CyT.

[IpoBaJk




Kapbounar- |PacnpoctTpaHeH |Mana, Or enm-— IOo 200 m |lIpeobnananoT
HEBI HauboJiee mm-— KOHLIEH— HUL IO BoJee TEepPUTOPUN C
POKO, pas3BU-— Tpaumsa 30 - 35 YyacTOTOM
BaeTcAa Men— CaCO =He IpOBAaJIOB Me-
JIEHHEee TUIl- 3 Hee 0,01
COBOTO M IpeBHIIAET cydas Ha
COJISHOTO I x 100 1 xM2 B TO&H;
M/ © PeIKM ydacT-—
3aBUCUT KM C YacTO-—
OT CBO- TOM NIPOBaJIOB
BomHOTO or 0,01 mo
CO 0,1 - 1 cny-
2 yaeB Ha
1 xM2 B TOX-
MesyioBoM PacnpocTpaHeH |To xe oo 50 u o To xe
(mogTun IMPOKO, pas-— BoJee N x 10
kapboHaT- |BMBaeTcHd n boJee
HOTO) MeIJIEHHO
Cynbdar-— PacnpocTtpaHeH |3Hauu- Mamnasa, [IpaxkTM— PacnpocTtpa-
HEBI OOCTATOYHO TeJlbHAa, or 0,1 YeCKU HEHEl y4YaCTKU
(uacTo B WMPOKO, pas3-— KOHILIEHT— oo 6 BOIOHE- C YacCTOTOM
CoUeTaHUM |BMBaeTCH paumsa IIPOHU— IIPOBAJIOB
c kapbo- OricTpee, ueM Caso LLaeMsHl, tosiee 0,01
HaTHEBIM) KapOOHAaTHEIMN 4 Ha cuib- |cayuas u mo
OOCTUTa— HO 3a- 0,1 - 1 cny-
er 7 v/xn KapcTo- yaeB Ha
BAHHBIX 1 xM2 TOno
yyacT-—
Kax - 1o
200 mn
Bonee
ConsgHoOM PacnpocTtpaHeHn |OueHb Magasa IpakTu— HocTuraer
(npeumy— UMb B pano-— BBICOKAA JeCKU OOHOTO "
mEeCTBEeH— HaxX COJISHBIX BOOOHE- BoJyee ciuy-
HO B CO- MeCTOopoXae— IpoHMLIA—- |4U4aeBR Ha
yeTaHUU HUM, pPas3BU-— €MEI 1 xM2 B TOXI
C TUICoO- BaeTCcsa upes-—
BBEIM, PEeXe |BHUAMHO
c kapbo- OBICTPO
HaTHEBIM)

[Tpunoxenune XK
(pexoMeHIyeMoe)

OCHOBHBIE COCTABJISAIONIUE IMPUXOJHBIX U PACXOJHBIX CTATEM
BOIHOI'O BAJIAHCA, OIIPEAEJIAIOLIUE PASBUTUE ITOATOIIJIEHUA
HA 3ACTPOEHHBIX TEPPUTOPUAX

CraTtbu
BajlaHca

OCHOBHEIE COCTAaBJIAKNIME BOOHOT'O OajlaHCa 3aCTPOEHHOMU
TEepPUTOPUU




[IpuxonHelE

ATMOCQepHEIE OCaOKM

cyMMa aTMOChepHEIX OCaIKOB,
BHIIAOAKIMX Ha [IOBEPXHOCTb, B T.Y.
VHOUIIb TPpaAUMa MX B 30HY aj’spaluuu u
Ha YPOBEHbL IOIN3EeMHEIX BOI

TeXHOT'eHHBIE BOJIEL

YTEUKM IIO CeTAM BOINOHECYIMX KOM-—
MyHUKALWY (BOOONPOBOXN, KaHalMza-—
LUMsa, TEeIJIOTPacCH) IJSa KaXIoI'o
TUIIa BaCTPOVKU

YTEUKM Ha COOPYXEHMAX BOIONOTPED-—
Jaomyx npoms3soncTte (T3, cTaHuMMK
OUMCTKM BOIOBI, HaACOCHBIE CTaHLUMMA
BOINONPOBOINA M KaHaaM3aluu,
TpalVpHM, LUJIaMOHaKONUTENM, OUMCT-—
HEIE COOPYXeHMS U Ip.)

MMOJIMB 3BEJIEHBIX HacCaxIeHUM ofmero
[IOJIb30BaHUS (CKBEPH, I'as30HEH,
OyJIbBAPE, [apKWU); IIOJUB Opuyca-
OeOHEIX Yy4aCTKOB; OPOIEeHME
MaCCHBOB CeJIbXO03yT'OnOuM

KoHnmeHcaluMOHHEE
BOIEI

HaKOIIJIEHVE KOHIOEHCALIMOHHEIX BOI B
TPpyHTax OOPATHHX SBACHIIOK, IIJIAHU—
POBOUHEIX IIOICEIIOK; B €CTECTBEHHHX
TPYHTAX 3BOHH aspaluy Ha 3BaKPBITHX
(acbanpT, 6€TOH M HP.) ¥ OTKPHBITHIX
(CkBepBl, T'a30HB M MNpP.) IJoWamax

[Tog3eMHBIE BOJIEBI

IOCTyIlJIeHMe BOJbl (MHOQUIIbLTPALMOH—
HOe MMTaHMe U rnoarnepras OuibTpa-
LuKsg) M3 NpynoB, KaHAJOB, BOIOXpa-
HUJIMI, U T.II.

IPUTOK HAIMOPHBIX [TOIN3EMHEIX BOI
yepes HMXHUM BOLOYIIOP

BXOOHOM PacxoOn INOTOKa O 3EMHEIX
BOI Ha OOKOBEIX I'PaHMLIAX

HOBerHOCTHHe BOIbBL

BXOIHOM pacxol [NOBEPXHOCTHEIX
BOOOTOKOB Ha I'vaHMuuLax (quTHBaeT—
Cc4d npm ycJjuoeBmuM, 4YTO OH COU3MEPUM
C NPMXOIHOM dYacTbhb BOOHOTO OajlaH-
ca MCCJenyeMOV TeppuTopuu)

PacxonHele

Vicnapeuune CyMMapHOE MCIapeHue, B T.U.
C TIOBEPXHOCTM, M3 BOHE aspauuwu,
C YPOBHS IIOIBEMHEX BOII
TpaHCOMpaumus IIEPEeHOC BOIL PACTEHMSAMM U3 I[IOUBH

B aTMochepy (ueyecoobpasHO
ONpemnesyiiThk TOJIBKO IJIs apuIHOT'O
KJIMMaTa Ipu OJIM3KOM 3ajlielaHumn
TPYHTOBEIX BOI)

I[lonz3eMHEIE BOIEL

pas3rpyska B pPeKM, KaHaJel, BOIO-—
XpaHunuia, Opynel, o3epa, O0oJjoTa

u T.IO.

[IepeToK B HMWXeJexalle BOIOHOCHEE
TOPMBOHTEH

OoTOOP MCKYCCTBEHHEIMM COOPYXEHUIMU
(BOmo03abo0pEl, BOINOINOHU3UTEJIbLHEIE
IOpeHaXHbBle CUCTEMBl ¥ Ip.)

BEIXOOHOM pacxol II0TOKa II0A3EMHBIX
BOI Ha OOKOBEIX I'PaHMLIAX




[IOoBEPXHOCTHEIE BOIE

BBIXOIHOM pPaCxXOX IOBEPXHOCTHEIX
BOIOOTOKOR Ha I'paHuilax (y4duTeEBaeT—
Csa NpM yCJOBMM, UYTO OH COM3MEPUM
C NPMXOIHOM dYacTb BOOHOTO OajlaH-
ca paccMaTpMBaEMOM TEPPUTOPUN)

[Ipunoxenune U
(pexomeHTyeMoe)

KPUTEPUM TUITU3AIIMU TEPPUTOPHH T10 ITOJATOIUIIEMOCTH

OBrnacTn

PamoHH (10 yCJIOBUAM
pa3BUTKSA Ipoliecca)

(mo HaIMuMo Ipolecca
TIONTOIIJIEHMS )

YyacTKM (IO BPEMeHM pas3BUTUS

npouecca)

I THMonmTornJieHHBE

HKP / HCP

I-A TonToIrJieHHBEE
i1

B €CTEeCTBEHHBIX
YCJIOBUAX

I-A-1 TIOCTOSHHO NOIOTOIIJIEHHEIE
HKp/HCp il

I-A-2 Ce30HHO
[IOOTAlJIMBaEMbIe

H_[H, -AKil

(exeTomHO)

I-B llomTormnjeHHEEe
B TEXHOT'EHHO
M3MEeHEHHEIX
YCJIOBUAX

I-B-1 IIOCTOSHHO MOINTOIIJIEHHEE B
pes3yibTaTe IOOJITOBPEMEHHBIX
TEeXHOT'€HHEIX BO3IENCTBUM
(cTrapou BactTpoyku, T3II,
TEeJIbHEIX CUCTEeM M T.II.)

H_/H_ il

I-B-2 PeryJsapHO (exeT'0IHO)
IonTalJIMBaeMEle B pesyJjibTaTe
CUCTEMATUUECKUX TEeXHOT'€HHEIX
BO3OEMCTBUM (Iepuonmuyeckas
nozmada BOOE B OPOCUTEJIbHEIE
cucTeMsl, COPOCE NPOMCTOKOB,
YTEeUKM MOKPHEIX NPOMU3BOILCTB)

H_[H_—AK'il

opocu—

IT INoTeHUMAJIBEHO
IIOOTOIJIAEMEIE

fird... /(4.

I MoTenumanvuo
NOATOIJISEMEIE B

AR 1

pesysibTarTe njamn-
TEJIbHBIX KIIMMaTM—

YECKUX MIMEeHEHUMN
(ry1obanpbHOE MmoTer-—
JIeHMe KJMMaTa, u3Me-
HeHMe LMUPKYyJIaLuu
aTMocdepr, yBeJaude-—
HYEe TOINOBOM CYMMEL
OCamkoB, IOOBEM
YPOBHENM Mopeir,
BOIOOXPAaHMUJIIMIL)

I -4,
-1, 2,... Nt MenjeHHOe
[IOBHIIEHVE YPOBHS I'PYHTOBBIX

BOI C MNPOTHO3MPYEMEIM IOATOIJIEe—
HreM uepes T jerT

IIZIII_IKP/(I_Icp_Ahe)ll:.!ii 1

1,

npu T

T - 4,
[IoTeHUMAaJIBHO

2,... N [lepuonnuec-—



IIoOOTOIIJIAEMEIE B

pesysbTaTe sKCTpe-—

MaJIbHBIX INIPVMPOIOHBIX

Koe OhICTpOe IMOBHIIEHUE YPOBHH,

NOBTOPAKIIEECA C BEPOATHOCTBIO !

)IZIIHKP/(HCP_AW)ET‘ !

y P =1T
cuTyauuyt (B MHoTo- npu (! ,
BOIHBIE T'ONBl, IIPU roe T =1, 2,... W jer)
KaTacTpodmuuecKmx
naBoOIOKax)
15 | 15 |
I[loTeHUIMAaJIbHO -1, 2,... W MenjeHHOe

IIOOTOIIJIAEMEIE B
resysirTaTrTe oXmnae-—
MBIX TEeXHOI'€HHEBIX

BO3OEMCTBMUM ([IJIaHM—
pyeMoe CTPOUTEJb—
CTBO I'MIOPOTEXHU—
YeCKUX COOPYXeHU!,
NpoeKTUupyeMas IMIpo-—
MBIIJIEHHAS M TPax-—
ImaHCKas 3acTpoMlka
C KOMILJIEKCOM BOIO-
HECYIMX KOMMYHMKAa-—
UMy, BEPyOKa JIECOB
Y T.I.)

IIOBHIIEHVE YPOBHA T'PYHTOBEIX BOL
C NPOTHO3MPYEMBIM IIONTOIIJIEHVEM
uepes T JjetT

JIZIIHKP/(HCP_AW)IB[T‘ 1

npp T =1, 2,... v

2 [ToTeHUMAJIBHO
[IOOTOIJIAEMEIE B

pesynpTaTe TEXHO—

I'e€HHBIX aBapMﬁ nu

kaTacTpod

15
-1, 2,... N Iepuomuuec-
Koe OHICTpOe MOBHIIEHME YPOBHS,

NoBTOpAKIIEECS C BEPOATHOCTBIO !
A t
VH, [(H,, — AR 1

P, =1/T

, opy T =1, 2,... Wt jer

IIT HenogmrTomnjsgeMsle

HHKP/(HCP _Ah)EIK 1

IIT-A Henogmgromnjsa-

eMble B CUJIy I'€eOJIO—

TUMUYeCKUX, ToInoIpa-
brueckux M OPyTUX
€CTeCTBEHHEIX [IPUUMH
(CxkaJIbHEIE TpPEWMHO—
BaThle IOPONEl C ITUIy—
OMHOM 3ajieraHusa
ypoBHa 50 M m 60—
Jjiee; HaIeXHBIM
€CTeCTBEHHEI OpeHax
n mp.)

III-A-1 IlomTONJIEHUE OTCYTCTBYET

¥ He IPOTHO3MpyeTCsa B OynyleM

gIHKp/(HCp - Ahe)lslik< 1

I Henopronnae-
MblE B CMJTy HEOCBO-—
eHHOCTM TepPPUTOPUM

-1 HopromnneHue orTcyTcT-
ByeT M He INPOTHO3UPYETCH IO
Hauajla OCBOEHMA TepPPUTOPUU

JI?IIHKP/(HCP _Aht)lslikl

iy, Henonromnnsae-—
Mele OJjlaromaps OCy-—
MEeCTBJIEHMIO HAIEXHBIX
TEXHUUECKUX MEepOo-—

HpMHTMﬁ 1O CHMXEHMIO
YPOBHA TPYHTOBEIX

s 2-1 MomTOoMJeHuEe OTCYT-
CTBYeT M He MNPOTHOBMPYeTCHS Ha
nepuon NeCTBMA BaMMTHEX
MEPONPUATUN

)qHKP/(HCP _Aht)Eikl



BOIO

°P - rmyOuHa CpeIHeT0 MHOT0JIeTHETo TosioxkeHust YIIB

*P - riryOMHa MOJIOKEHUS] KPUTUUECKOTO YPOBHS
Ah Ah*
- IPOTHO3UPYEMOE TOBBIIIEHUE YPOBHS 33 CUET €CTECTBEHHBIX ( ) u

t
TEXHOT'€HHBIX (Ah ) pakTopoB
T - Bpems

[Ipunoxenue K
(cipaBOYHOE)

BUJIbI TPAJJOCTPOUTEJIBHON JIOKYMEHTAILIMM U AETAJIBHOCTbD
COOTBETCTBYIOIMX CXEM U [TPOEKTOB MHXEHEPHOUM 3AIIUTDBI

OT OIITII

T'pPadoCTPOUTESIb HEIN

MHCcTpyKUMA O cocTabe,

CHuII 2.01.15-90

CxeMBl I'palOCTPOU-—
TEJIbLHOTO IJIaHUPO-—
BaHMA pPasBUTUA
JacTell TepPPUTOPUM
P® (KOHCONIMOVPO-—
BaHHBIE CXEMEI
TPafoCTPOUTETb—
HOT'O IJIaHMpOBa-—
HUS)

PermvoHaJIbHBEIE CXEMBl pacceje-
HYSA, OPUPOLOIIOJIE30BAHUA U
TEePPUTOPUAJIEHON OpTaHM3alun
NPOM3BOOUTEJIBHEIX CUJI
(1:1000000; 1:300000)

xkomekc, 1998 nopsanke paspadoTky, VIHXeHepHas 3ammTa
COTJIaCOBAaHMA UM YyTBEPXIOSHUA TEPPUTOPUIN. . .
IPadoCTPOUTEJIEHOM
OooxkymeHTauum, 1994 1.

I'pamocTpomnTesbHAA
JOKYyMEHTAalUMA
denmepalsibHOT'O
YPOBHSA
T'enepasnpHaa cxeMa |l'eHepaspHaa cxeMmMa paccesne- |CxeMsl, KOHLENLUM
paccesyieHusa Ha HUA, OPUPOIOONOJIE30BAHMA U VMHXEHEPHOM 3allMTEH
TEPPUTOPUN TEPPUTOPUAJIEHOY OpTaHM3aluM | TeppUTOopUit
Poccurickon [IPOM3BOOUTEJIEHEIX CUJI
demepauun Poccurickon demepaunn

I'pamocTpomnTesbHaA
OOKYyMEHTAalMsA
YPOBHA CyOBekTa
Poccumickomn
depmepaunm




TeppuTOopMasbHEEe
KOMIIJIEKCHEIE CXEMBI
IPadoCTPOUTETIEHO-
I'O IIJIaHMPOBaHMA
(pazBuUTHUA)
TEPPUTOPUM
cybBrekToBR PO u
yacTel TeppUTopum
cybbekTOB PO

TeppUTOpMaJibHEE KOMIIJIEKCHBIE
CXEeMEl OXPaHH NPUPOOL U
NPMPONOIOJIb30BaAHMA; MJIaHU—
POBAHMSA Pa3BUTUSA TEPPUTOPUN
CcCyOBeKkTOBR PO

CxeMBl M NPOEKTH ParoHHOM
MIJIaHMPOBKMU (CXEMEH

1:100000 - 1:300000 mpoexTH
1:25000 - 1:50000, mo
1:100000)

OcHoBEl I'CU3
(1:500000 -
1:200000) rcCus
(1:200000 -
1:100000, c
Bpeskammu 1:25000 -
1:10000)

I'pamocTpomnTesibHOE
[JIaHNPOBAaHME
PasBUTUSA TEPPUTO-—
PUM TOPOIACKUX U
CeJIbCKUX IIoceJie-—

HUV, IPYyI'UX

My HMLIMII&JIb HBIX

obpaszoBaHuUM

TeppUTOpPMaJlbHEE T'eHepaJibHEIE I1JIaHBL T'CU3 (1:25000 -
KOMIIJIEKCHEIE TEPPUTOPUM CeNbCkux opraHos|1:10000)

CXeMbl I'PaIoCTPOM-— [MECTHOT'O CaMOyIpaBJIeHUS IOCU3 (1:5000)

TEJIBHOT'O IIJIaHUPO—
BaHMA pPasBUTUA
TEPPUTOPUM
paroHoB (ye3moB),
CEeNbCKUX OKPYTOB
(BoJyiocren,
CeJIbCOBETOB)
T'eHepaJibHBEIE I1JIaHBL
TOPOLACKUX M CEeJIb-—
CKMX IIOCeJIeHUM
30HMPOBAHME
TEPPUTOPUI IJI4
OCylleCTBJIEHUS
IPadoCTPOUTETIEHOM
OesaTeJIbHOCTHU
[IPOEKTH YepPTH
TOPOLACKUX U CeJlb-—
CKMX TIOCeJIeHUN,
APYTUX
MYHMUIIMIIAJIb HBIX
obpasoBaHUM

(1:5000 - 1:10000)

I‘eHepaanbIe I1JIaHel I'OPOIOB,

OPYITUX TOCeJIeHUM (KOHLenums
1:25000 - 1:10000, mo
1:5000, renmyilan 1:10000 -
1:5000, mo 1:2000)

T'eHepaJibHEE [IJIaHHE QYHKLMO-

HanbHEIX TeppuTopui (1:5000)
[IpOeKTE T'OPONCKOM,
nocenxosoy uepTe (1:2000,
1:5000, 1:10000, 1:25000 B

3aBUCHUMOCTIM OT IIJIOMAIN)

T30 MHXEeHEPHOM
sammTel (1:5000)

I'pamocTpomnTesbHaA
OOKYyMEHTauusa o
3aCTPOMKE Teppu-
TOPMM TOPOACKUX
M CeJIbCKUX
noceJyieHun

[IpOEeKTHl IIJIaHUPOB-—
KM YacTeM Teppu-
TOPUM TOPOICKUX U
CeJIbCKUX [oceJe-
HUY

[IpOEKTE MeXeBaHUSA
TEePPUTOPUN
[IpOEKTE 3aCTPOMKMU
KBapTaJoB,
MMKPOPaMoOHOB 1
IPYyTHUX DJIEMEHTOB

[IPOEKTH OEeTaJIbHOW I[1JIaHMPOB—
kmu (1:2000, 1:1000)

[IpoexTel 3acTporku (1:500

i 1:1000)

T30 MHXEeHEepPHOM
sammTel (1:2000)
[IpOEKTEL COOPYXEHUM
VIHXEHEPHOM 3allMUTH
(1:5000 - 1:1000)




JIAHUPOBOYHOM
CTPYKTYPEL (IIPOEKT
3aCTPOMKH)

[Tpumeuanus. Ilepeuncnennsie B MHcTpykiuu (1994) nmpoekTHble padOTHI
(xpome I13) umenyroTcs "MIIaHUPOBOYHAS IPATOCTPOUTENBHAS JOKYMEHTALIMS "

JUist  MCTOpUYECKMX TOpOJOB M JAPYTHX TOCEJIIEHHH pa3padaThiBarOTCs
MPOEKThI PEKOHCTPYKLIUU B COOTBETCTBUU C [IpuMEpHBIM MOJI0KEHUEM O MOPSIJIKE
NPOEKTUPOBAHUS,  IUIAHUPOBaHUS, (UHAHCUPOBAHUA U  OCYIIECTBIICHHMS
KOMIUIEKCHOM PEKOHCTPYKIIUH PAKOHOB UCTOPUUECKOMN 3aCTpOUKH, YTB. [Iprkazom
I'ockomapxutektypsl oT 31 mapta 1989 r. Ne 54.

['CH3 - renepasibHas cxeMa UHXEHEPHOU 3alUTHI.

JACH3 - neranbHas cxema WHKEHEPHOM 3allUThI.

[Tpunoxenue JI
(cipaBO4HOE)

METO/IbI [IPOTHO3A U3MEHEHUS TUJIPOTEOJIOT MUECKUX
VCJIOBUI
[P U3bICKAHUAX B PAIOHAX PA3BUTHA IIOATOILUIEHUA

Bamauy I'MOPOIeOoJIOTUUYECKUX MacumTab Bunel M MeTOIBl NNPOTHO3a
VCCJIeOBaHUM MCCJIeTOBaHUM

[lpennpoekTHasa I'PaloCTPOMTEJIbHASA HOOKYyMEeHTalus

(permMoHAaJIbHEIE CXEeMEl pacCeJIeHMd, CXEeMbl I'PafOoCTPOUTEJIbBHOI'O
IJIaHMPOBAaHMSA Pa3BUTHUA dYacTey TeppuTopum PO (KOHCOIMIMPOBAHHEE
CXeMbl I'PaIOCTPOUTEJIBHOTO IIJIAHMPOBAHUA), TEPPUTOPKAJILHEE
KOMIIJIEKCHBEIE CXEMbl I'PalOCTPOUTENHLHOTO IJIAHMPOBAHUSA PasBUTUI
TEeppPUTOPUM CyOBeKTOBR PO M MX uyacTeM, MYyHMLIUIAJbHBEX OOpas3OoBaHUM
(PailOHOB, OKPYI'OB), OCHOBEl I'€HePaJIbHEIX CXEM MHXEHEPHOM 3BalMTE U
TeHepaJlbHBIE CXEMbl MHXEHEPHOM 3alMTHI)

CocTamBJjieHre kapTe rmapo- |[1:500000 - [IpOTHO3 MBMEHEHUS TUIOPO-—
TEeOoJIOTUYECKOTO paroHupo—- [(1:100000 TEOJIOTUYECKUX YCIIOBUM
BaHMSA IO YCJIOBMSAM pas3BU- | (pexe MeTon I'MIPOTEOJIOTUUECKO—
TUsA NOIOTONJeHMs C oueHkoy|1:1000000) IO KapTorpadmupoBaHMA U
ONAaCHOCTM Ipoliecca MeTOn aHaJioTui

KoHuenumusa mMHXeHEepPHOM MaTemMaTHUueCckoOe MOIEJIUPO-—
3alMTE OT INOATOIJIEHUS BaHME, aHaJIUTUUYECKME
BeiBOop TEeppUTOpMIl T'OPONOB, pacueTs — IJi9 OTIEJIbHHX
IOCeJIeHUM, OTIEJIbHEIX dparMEeHTOB TEPPUTOPUMN
OBBEKTOB, HYXIAOIMXCS B

[IepPBOOUYEPEOHON MHXEHEPHOMU

3alMTe OT IIOAOTOIIJIEHUHA

I‘eHepaanbIe IIJIaHBl T'OPOIOCKMX U CeJIbCKUX IOCeJIeHUM ;



30HMPOBAaHME TEPPUTOPUM OJ8 OCYUEeCTBJIEHMA
IPadoOCTPOMUTEJIEHOM HOeATEeNIbHOCTHM, I'eHepajlbHEE M HOeTaJIbHBEe
CXEeMHBl MHXEHEPHOM 3allMThl I'OPONOB UM IOPYTIMUX [NOCEJIEHUM OT

IONTOILJIEHU S
CocTamBJjieHre KapTe Iuapo- |[(1:25000 - [IpOTHO3 MBMEHEHUS TUIPO-—
reoJioTuYeckoro panoHupo- [1:10000 TeOoJIOTUYECKUX YCJIOBUM, B
BaHMSg IO YCJIOBUSAM pPa3BU-— (mo 1:5000 - |ToM umcje C ydeToM
TMS TOITOIMJIeHMs C oueHkor|1:2000) PaboTE PEeKOMEHIYEMBIX
ONaCHOCTU BAMUTHEX COOPYXEeHUN
BrimejieHMe TEeppPUTOPUM, MeTon MaTeMaTUUYeCKOTO
HyXOapmrxCcda B IIepBOOoUe-— MOIOEJIMPOBaAHMA ¥ MEeTOIO
penHOM BammTe OT IIONTOIl-— aHaJIoTUM (Opu HaJlUdUM
JIeHUS obwveKTa-aHajyora) ;
PaspaboTKa MHXEHEPHO-TUI— METOI IMIPOTEOJIOTUUECKO—
POTE0JIOTUUECKOTO ODOCHO- TO0 KapToTrpadrpoBaHMUI
BaHUsA TEeHEepPasibHEIX U (miu)
IOeTaJIbHEIX CXEeM MHXeHEepHOM
3aMUTE

HpO@K‘I‘HaH I'pagocTponuTeJIbHad HOOKYMEHTalMA

(IPOEKTE YepTH TOPOINCKMX M CeJIbCKMX I[IOCEJIEHMM, IPpYyIUX
MyHMLMIIAJIbHEIX 00pas30BaHMM, NIPOEKTH IIJIAaHMPOBKM U 3aCTPOMKU
KBapTajioB, MUKPOPAMOHOB M HOPYI'MX 3JIEMEHTOB ILJIaHMPOBOWUHOM

CTPYKTYPEl, IeTaJIbHEE CXEMBl MHXEHEPHOM SBallMTH, IPOEKTEH

COOPYXEHMI MHXEHEPHOM SBalMTE OT OINAaCHBIX NPMPOIHBIX

IpOLLEeCCOB)

PaspaboTka MHXEeHEPHO— 1:10000 - [IpOTHO3 MBMEHEHUS TUIPO-—
ruOporeoJyiornueckoro otoc-(1:1000 TeOJIOTUUECKUX YCJIOBUM
HOBAHMA IETaJIbHEIX CXEM (mo 1:500) Ipy 3acTpoMkKe, B TOM
VHXEHEPHOM 3allMTE U yycjie C y4eTOM MNPOEeKTU—
IIPOEKTOB COOPYXEHUM U PYEMEIX COOPYXEHUM U Me-—
MEePONPUATUN MHXEHEPHOM PONPUATHUNM IO MHXEHEPHOM
3auMTH 3ammTe

MeTonbel MaTeMaTUUeCKOT O

MOOEeNMPpOBaHMsa, aHaJUTU-—

YecKMe pacuyeTE

OBOCHOBAHUSA MHBECTULIUMN

OnpenejsieHre LEeNV MHBECTMPOBAHMS M COCTAaBJIEHME XOoIoaTalCTBa
(DnexJyapaumy) O HaAMEPEHUAX

CocTaBJjieHre kapTe paroHu-|1:50000 - MeTon aHaJIOTUM; METOXN
POBaHMA IO YCJIOBUAM 1:25000 TUOPOTEOJIOTNUYECKOTO
Pas3BUTKS NONTONJIEHUS C (o 1:10000 -|xapTorpadupoBaHMa; METOI
OLIEHKOM OIaCHOCTM OJjisd 1:5000) MaTeMaTMYeCKOI'0 MOIeJM-—
PaMOHOB BO3MOXHOT'O poBaHMa ¥ (MIM) AHAJIUTU-
pasmMeneHrs OOBEKTOB YeCcKMe pPacCuyeTH OJjid
CTPOUTEJNIECTBA OTHEeJIbHEX GpaTMeHTOB
TEepPUTOPUU

Paspaborka OOOCHOBaHUM MHBECTHULUM B CTPOUTEJLCTBO OOBEKTa

BeiGop miiomankm 1:25000 - [IpOTHO3 MBMEHEHUS TUIPO-—
CTPOUTEJILCTBA C YyYeTOM 1:10000 (mo TeOJIOTUUECKHUX YCJIOBUM C
CTOMMOCTM MHXEHEPHOM 1:5000 - ydeToM pabOoTh BAMUTHBIX
3alUTE OT [NOIATOIJIEHMS . 1:1000) COOPYXEHUM
VHXEeHEPHO-TUIOPOTe0JIOTU— MeTon MaTeMaTMUeCKOI'O
yeckoe ODOCHOBAHME 3BalMTHL MOIEJIMPOBAHUSL WUJIIN

OT HnonTomieHus Haubojee AHAJIUMTUUECKUX PACUETOB;

KPYIIHBEIX M CJIOXHBIX 3BIOaHUM METOI aHaJioTuy (Ipu




¥ COOPYXEHMUM C OLIeHKOMU HaJluuuy oOOBeKTa-—
CTOMMOCTM 3BallMTEL aHaJjora)

OLeHKa BOBIEMCTBUSA

oOBeKkTa Ha I'eOJIOTMUECKYIO

cpeny

[Ipumeuanne. MeToa THAPOTEOJOTHUECKOTO KapTorpadHUpOBaHUS CIETyeT
MPUMEHATH 111 MacmTaboB 1:25000 u menbue.
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