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06 yTBepKIeHHH CBOAA MPABHJI
«O06BeKTHI CTPOHTEIbHEIE NOBBIMIEHHOH 0TBETCTBEHHOCTH.
IlpaBuaa celicMHYecKOro MHKPOpaiOHHPOBAHH

B cooteercTBuM ¢ [IpaBunamu pa3paGoTKH, YTBepXIeHMs, ONy6IHKOBaHMI,
H3MEHEHHS M OTMEHHl CBOLOB TpaBHJl, YTBEPXICHHBIMH IIOCTAHOBJIEHHEM
IIpasurenscTBa Poccuiickoli Penepamun or 1 mons 2016 r. Ne 624,
noAanmyHkToM 35.2.9 myukta S5 IlonoxeHns o MHHHCTEPCTBE CTPOHTENLCTBA
H XHIHITHO-KOMMYHaNBHOrO xo3gicTBa Poccuiickolt @enepaluun, yTBEpKISHHOIO
nocraHoBineHneM lIpasurensctea Poccuiickoit ®Pepepannn ot 18 Hosbpa 2013 1.
Ne 1038, mynxkroM 36 IDnaHa pa3paboTKM M YTBEPXKAEHHS CBOJIOB
TIpaBUIT ¥ aKTyalH3al[iK paHee YTBEPKIEHHEBIX CBOJOB MpaBHJl, CTPOUTENLHBIX HOPM
H mpasun Ha 2015 r. w mnasoBeli mepuon go 2017 r., yTBEpXAEHHOTO
npuKa3oM  MMHMCTEpCTBA  CTPOMTENBCTBA M IKMIHIHO-KOMMYHAIEHOTO
xo3sdctea Poccuiickoft ®emepanmu ot 30 moms 2015 r. Ne 470/mp
C H3MEHEHHAMH, BHECEHHBIMH TIpHKa3oM MUHHCTEpCTBa CTPOMTENBCTBA
" XUTHITHO-KOMMYHAaJIBHOTO X034HCcTBa Poccutickoii Depepanun
oT 14 cenTa0ps 2015 r. Ne 659/mp, m p 1 K a 3 bI B a 10:

1. YTBEpIHTE M BBECTH B JAeicTBHE depe3 6 MecdlleB CO JHA H3JaHHA
HACTOSIIEr0 InpHKasza TmpuaaraeMslii cBof mpaBun «OOBEKTEl CTPOMTEJIEHEIE
MOBBIIIEHHOH OTBETCTBEHHOCTH. IIpaBuiia CEHCMHUYIECKOTO MUKPOPAHOHHPOBAHHAY.

2.  JlemapraMeHTy TIpafOCTPOMTENLHOH IEATENBHOCTH M  apXHTEKTYpEI
B TeyeHWe 15 nHeH co OHA M3NaHMA TpHKa3a HANpPABUTH YTBEPXKACHHBI CBOJ
NpaBHI «O6BeKTH CTPOHWTENBHEIE MOBBILIEHHOH OTBETCTBEHHOCTH.
IlpaBuna ceACMHYECKOTO MUKPOPafiOHMPOBaHHA» HA PETHCTPALHIO B HALMOHABHEIH
oprad Poccuiickoit ®esepaiuy 10 CTaHAaPTH3ALHH.
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3.  lemapramMeHTy TIpaZOCTPOMTENBHOH [EATENEHOCTH | apXHTEKTYPHI
obecneyuTsh omybinuKkoBaHWe Ha oOdMUMANEHOM caiite Munctpos Poccuu
B HHOOPMALMOHHO-TENIEKOMMYHHKALMOHHOK  ceTu  «MHTepmeT»  TexcTa
YTBEpXIEHHOrO cBoja mpaBull  «OOBEKTEl  CTPOMTENBHEIE  IIOBHIIEHHOM
OTBETCTBEHHOCTH. IIpaBuna CEHCMHYECKOT0 MHKpPOpaiOHHPOBAHH
B 3NEKTPOHHO-IHOpoBoH ¢opme B Teuenwe 10 nuedt co mua perucTpanuu
cBOza IIPaBHII HalMOHAIBHEIM OpraHoM Poccuiickoii Denepanyu
[0 CTaHAAPTH3ALHH.

4. KouTpone 3a WCTIONHEHMEM HACTOSIIEr0 MPHKA3a  BO3JIOXKHTE
Ha 3aMeCTHTENd MHHHCTPa CTPOHTENBCTBA U JKHIIHIHO-KOMMYHAIBHOTO X03sHCTRA
Poccuiickoii ®eneparun X.[[. Masnusposa,

H.o. Munuctpa E.O. Cusppa
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IlpemucioBne

CBEHBHHH 0 CBOOE MpAaBHJ

1 UCTIOJIHUTEJIb — Unctutyt ¢uzuxu 3emnu umern O.10. IImuara Poccutickoi
akanemun Hayk (MD3 PAH)

2 BHECEH TexuuyeckuMm xoMuTeToM 10 ctanmapthiauuu TK 465 «CTporTenscTBOY

3 TIOATOTOBJIEH Kk yTRepx/eHuto JlenapTaMeHTOM apXUTEKTYPEL, CTPOHTENECTBE U
rpaoCTPOMUTENBHON MOMMTHKH MMHHMCTEPCTBA CTPOMTENLCTBA H KHIIHIHO-KOMMYHAIBHOIO
xo3siicTea Poccuiickoit ®enepanun (Muncrpoii Poccun)

4 VYTBEPXIEH npuxkasoM MHHHCTEPCTBA CTPOHTENLCTBA H  KHIHIIHO-
KOMMYHAJIBHOTO Xo3siicTBa Poccuiickoit ®enepaunu or 16 nexabps 2016 r. Ne 981/mp u
BBElIEH B neiicTeue ¢ 17 mons 2017 r.

5 3APETUCTPHUPOBAH  MenepantHBIM = areHTCTBOM 0  TEXHHYECKOMY
peryinpoBanuio 1 Merposiorun (Poccrannapt)

6 BBEJIEH BITEPBLIE

B cnyyae nepecmompa (3amenvl) URU OMMEHbL HACMOAWE20 C600a NPAGUN
coomeememsyiowee yeeoomnenue 6ydem OnNYBIUKOBAHO 6 YCMAHOBNEHHOM NOpAoKe.
Coomeemcmeayiowas uHgopmayusi, yeedomieHue U MEKCMbL PAIMEWAIOMC MaKdice 8
unghopMayuonHoll cucmeme 06wjezo NONLIOBAHUA — HA OPUYUATLHOM catime paspabomyvuka
(Muncmpoti Poccuu) 6 cemu Humeprem

© Mumnctpoit Poccun, 2016

Hacrosimuii cBOA MpaRuIl He MOXKET OBITH MOJHOCTRIO MM YaCTHYHO BOCIPOHM3BEIEH,
THP@KMPOBAH M pACMPOCTpaHEH B KadecTBe OGQHUMANLHOIO H3JaHHS Ha TEPPHTOPHH
Poccuiickoii Pepepanuu Ge3 paspemennst Munctpos Poccuu

| B HABOP
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Beenenue

B nacTosmeM cBoJie IPaBHJI yCTAHOBIEHE! TPeO0BaHK B COOTBETCTBHH ¢ De/IepanbHEM
zakoHoM oT 30 nexabps 2009 r. Ne 384-D03 «Texnuueckuit perinamMenT o 6e301acCHOCTH 31aHHH
H coopyxeHHit» [l] W npUMeHeHB eQUHEIE METOALl ONpEAENEHHA 3KCIUTyaTalHOHHBIX

XapaKTEepUCTHK U METOOB OIEHKH.

[IpuMeHseMBle Ha NPaKTHKE NPH HW3BICKaTeNbCKHX paboTax METONHKH CEHCMHYECKOIo
MHKpopaHoHuposatus (CMP) B HacToslnee BpeMs ycTapenu. B uacTHOCTH, 3TO OTHOCHTCH K
CMP ocobo omacuerx obsextor (000). Hactosmuit cBox npagui pazeaaer Metonuku CMP
00O Ha HOBO# HAYYHO-METOIUYECKOH OCHOBE C HCIOMB30BAHHEM NIAPAMETPOB CEHCMHYECKHX
BO3AEHCTBHI M TIPYHTOBOH TOJINM, HEMPEPHIBHO pACNpe/ielEHHEIX B IPOCTPAHCTBE. JTO
MO3BOJISIET YTOYHHTE CEACMHYECKHE HArPY3KH Ha COOpPYXKEHHA, MOBBICHTH CEHCMHYECKYIO
6e30nMacHOCTE M CIKOHOMHTE CPEJICTBA.

Pa6oTa BEINOIHEHA ABTOPCKHUM KONIEKTHBOM COTPYAHHKOB MIHCTHTYTa (pH3HKH 3eMiH
uM. O.JO. llImunara Poccuiickoil akaneMun HayK (pyKOBOAUTENE pa3paboTku — mupektop HO3
PAH n-p ¢uz.-mar. Hayk C.A. Tuxoyxuii, OTBETCTBEHHEIH HCIOMHATENb — A-P (H3.-MaT. HayK

A.C. Anewsun, uctionuutenu — B. B. [Tozpebuenxo, C.H. Huxumun).

(B HABGP
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CBOJ PABH.I
OBBEKTHI CTPOUTEJBHBIE OBBINEHHON OTBETCTBEHHOCTH.

IIpaBnna celicMH4ecKOro MHKpPOpPaHOHHPOBAHUA

High critical building objects. Rules of seismic microzonation

Hdara seeaenna — 2017-06-17

1 ObacTb NpHMeHEHHA

Hacrosumii CBOJ MpaBH/I pacrpocTpaHserTcs Ha pabOTEI MO OLEHKE CEHCMHYECKOH
OIACHOCTH IIPH CTPOMTENBCTBE H HKCIUIYATALMH IUIOLIAIHEIX, COCPENOTOUYEHHBIX, IHHEHHBIX
00OBEKTOB, KOTOPBIE OTHOCATCA K 0CO00 OMACHBIM, TEXHHYECKH CIOXKHEIM H YHHKAIBHBIM
obrektam [manee — oco6o omacueie 06wexTel (O00)], onpeneneHHBIM coriacHo [2, cTarhs

48.1, gacTs 1, myHKTEI 3—6, 914, yacts 2|.

2 HopMaTHBHbIE CChIJIKH

B HacTosmeM cBOAE NMpapHJ HCIOJIBE30BAaHEl HOPMATHBHBIE CCHUIKH Ha CIENYIOLIHE
JIOKYMEHTHI:

'OCT 20522-2012 Tpyurtel. MeTogsl cTaTHCTHHYECKOH 00pabOTKH pesyipTaToB
HCIBITAHHA

I'OCT 25100-2011 I'pyntel. Knaccupukanus

'OCT P 22.0.03-95 BesomacHOCTs B Ype3BRMaiiHBIX CHTyauusx. I[IpupomHele
4pe3BLYaiHEIC CHTYAIUH. TEepPMHHBI H ONpeeIeHus

TOCT P 22.1.06-99 Be3onacHOCTh B Ype3BBIYAHHBEIX CHTYaUUsX. MOHHMTOPHHI H
MPOrHO3HPOBaHHE OMNACHEIX [€0NOTHYECKHX ABIEHHH H nponeccoB. O6mue Tpebobanus

CIT 14.13330.2014 «CHulI 1I-7-81* CrpouTenbcTBO B celiCMHYECKHX paioHax» (C
usmeHeHrneM No 1)

CIT 47.13330.2012 «CHuII 11-02-96 HuxeHepHEIE H3BICKAHHA A CTPOHTENBCTBA.
OcHOBHEIE TOTTOKEHHY.

CIT 151.13330.2012 HMuxeHepHBle W3LICKaHHSA U pasMEILEHHS, NMPOSKTHPOBAHHA H
ctpouTenscTea ADC (B OBYX 4acTiX)

Hzpanune opunuaisHoe

' B HABOP
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MMpuMmeuanue — IIpH NONE30BAHMM HACTOSIUMM CROIOM IMpPABHN Ienecoobpa3HO NpOBEPHTE
NEHCTEHE COBLTIOYHBIX IOKYMEHTOR B HH(OpMALIMOHHOH cHeTeMe 001Iero NoNs30BaHHA — Ha OHLHANBEHOM calTe
(enepansHOro Oprasa HernoNHUTeNbHOH BlacTH B cdepe cTaHNapTH3ALHH B ceTH MHTEpHET WIH MO €KErOLHOMY
HHOPMaLHOHHOMY Ykasarenio «HauuoHaneHele cTaHZApTeI», KOTOPHIR OMyGIHKOBaH Mo COCTOAHMIO Ha |
AHBApA TeKYIWEero rofa, H Mo BeIyckaM ewxeMecAqHoro HH(opMalLHOHHOTO YyKasaTena «HauuoHankHElE
CTaHAapTHI» 33 TekyLHH roj. Eclii 3aMeHeH cChUOUHBIH JOKYMEHT, Ha KOTODEIH aHa HeJaTH.POBAHHAA CChLIKE,
TO PEKOMEHIYETCH HCNONL30BATE ASHCTBYIOIILYH) BEPCHIO 3TOTO JOKYMEHTA C Y4ETOM BCEX BHECEHHBIX B JAHHYIO
BEpcHIO M3MeHeHHH. Eciu 3aMeHeH CChUIOYHBIH JOKYMEHT, Ha KOTOpEIH JaHa AATHpOBAaHHad CChIIKA, TO
PEKOMEHIYETCA HCTIONBL30BATE BEPCHIO 3TOT0 JOKYMEHTA ¢ YKa3aHHEIM BBILIE TOJIOM YTBEDMKIEHHA (MPHHATHA).
Ecnu nocne yTBEpHKOSHHA HACTOALIErO CBOAA NMPABHII B CCBUIOYHEIH JOKYMEHT, Ha KOTODEIH JaHa IaTHpOBaHHas
CCHUIKA, BHECEHO W3MEHEHHME, 3aTPardBalOLIEe MOJIKEHHE, HA KOTOPOE [aHA CCHUIKA, TO 3TO MOJOMKEHHE
pEKOMEHIYETCA NMpUMeHATs Ge3 ydeTa DaHHOTO M3MeHeHuA. ECiH cehllouHell JOKYMEHT OTMeHeH 0e3 3aMeHsl,
TO TONOKEHHE, B KOTOPOM JiaHa CCHUIKA HA HEro, PeKOMeHyercs NPUMEHATE B YacTH, He 3aTPArHBalolei aTy
cepiky. CBefieHHA 0 AeHCTBHHM CBOJIOB NpaBn LelecooGpa3Ho npoBephTs B PenepansHoM HHGOPMALHOHHOM

(hoHIE CTAHIADTOB.

3 TepmuHBI H onpee/IeHHs
B HacTosmeM cBoze mpaBuiI mpuMereHs! TepMuHE o [2], TOCT 25100, TOCT 20522,
['OCT 26883, TOCT P 22.0.03, CIIT 14.13330, CIT 151.13330, CIT 47.13330, a Taxxe

CIEOYIOIIHE TEPMHHBI C COOTBETCTBYIOIIUMH ONPEACIICHHAMH:

3.1 BuOpopazxmxenue: [loTeps HecymeHd cmocoOHOCTH — BOJOHACHIIEHHEIX

JHCIIEPCHBIX TPYHTOB IIPH CHJIBHBIX JIHHAMHYECKHX BO3ACHCTBHAX.

3.2 rpynToBbBIe KaTeropuu: Kateropsu rpyHTOB 110 CEHCMHYECKHM CBOHCTBAM.
3.3 rpysaToBsii ko3 duunent: KoddduuuenT, yunThiBaONHH H3MEHEHHE AMIUTHTY b

HCXO0JHOTO celicMHYecKoro BO3ACHCTBHA BCISACTBHE JIOKANEHEIX T€OMOTHYCCKHX YC.TIOBHﬁ.

3.4 HHTEHCHBHOCTL celicMHYecKHX Bo3aeHcrsuii: DBemwunHa CceHCMHYECKHX

BO3ZICHCTBHH, H3MepaeMasn JHO0 B MakpoceiicMuueckux Gasiax, MO0 B HHCTPYMEHTAIBHbIX

XapakKTEpHCTHKAX.

3.5 HHCTPYMEHTANLHBIE XaPAKTEPHCTHKH celicMHYeCKHX BO3ICHCTBMIN: AMITHTY A
YOKOpEHMH (a Tak)Ke CKOpOCTEH CMEIUSHHH M CMEINEHHH), II€PHOA H JIHTEJBEHOCTE

celicCMHYECKHX BO3ICHCTBHIA.

| B HABOP |
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3.6 MHKPDCEﬁCM[ﬂ: XaoTHyeckue Konebanug 3eMHOH ITOBEPXHOCTH MaJIOH AMIITHTYIEL,

BEBI3BIBAEMEIE [IPHPOAHEIMH H TEXHOTCHHBEIMH IPDHYHHAMH.

3.7 HeauHelinbIe cBoHcTBA rpyHToB: CBOHCTBA IPYHTORB, ONpe/esieMEle HeJIMHEHHOH

3aBHCHMOCTBIO HanpskeHHH U nedopmarmii.

3.8 nromanHol cTpoHTeLHBIH 00beKT: CTpoHTENBHBIH 00BEKT Momansio 6onee 1

3.9 nonmkernas Tabmmna: Tabnumna, onpejensiomas IpHpalleHHE CEHCMMYECKOMH

HHTSHCHBHOCTH C MIPHBA3KOH K MHKETY TPACCHI IHHeHHOro obkeKTa.

3.10 nmpupamenne ceiicMH4Yeckoii HHTeHcHBHocTH: [loGaBka K (oOHOBOMY HIH
HCXOOHOMY 3HAYEHHMIO CEHCMMYECKOH MHTEHCHBHOCTH, B 3aBHCHMOCTH OT JIOKATBHBIX
re0JIOrH4eCKHX YCHOBHH.

3.11 ceficMuueckan xecTKOCTEL: [IpoHzBReieHHe CKOPOCTH NONEPEYHOH BOJIHEL B IPYHTE
Ha [ITOTHOCTE TPYHTA.

3.12 celicmuveckoe Bo3aeicTBHe: [IBHKEHHE I'DYHTA, BEI3BAHHOE NMPHPOIAHBIMH HITH
TEXHOT€HHBIMH (haKTOpamy.

3.13 ceilcMorpyuToBas Mojeib: MHXeHepHO-TeolnorHdYecKas MOZJENb [PYHTa,
JIOTIONIHEHHAas  celicMHYeCKMMH TapaMeTpaMH  KakKJOoro HHXEHEPHO-TE0JIOTHYECKOTO
2JIEMEHTA.

3.14 cunksHoe celicMHYecKoe Bo3aeiicTBHe: CelicMHYECKOe BO3/IEHCTRHE, NIPH KOTOPOM
H3MEHSAIOTCA CEHCMHYECKHE CBOHCTBA IPYHTA (114 IHCIEPCHBIX IPYHTOR MTPH HHTEHCHBHOCTH
00braHO Gosee 8 GayUIOB MM IPH MakCHMAaIEHOM yckopeHun bonee 0,25g).

3.15 ckopocTHas HHBePCHA: YMEHEBIIEHHE CKOPOCTH CEHCMHYECKHX BOJIH ¢ MTyOHHOH.

3.16 cocpenoTodeHHBIH CTPOHTEIBHBIH 00beKT: CTPOHTENEHA [IOINATKA Pa3MEPAMH

menee 1 kM2,

3.17 cnekTpaibHbIE XAPAKTEPHCTHKH rpyHTOBOH Totmm: CrexTpsl Dyphe, CIEKTpPH

peakuuy 1 Ko3(QGHULMEHTH! IHHAMHYHOCTH I'PYHTORBOI0 MACCHBA.

3.18 cpeanne rpyHTOBbie ycioBHfA: [lapamerpel rpyHTa, K KOTOPEIM OTHECEHEI

3HaueHMs cecMuyuHOCTH Ha Kaptax OCP uim JICP.

| B HABOP |
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4 O0mue NoNOKEHU

4.1 Cekcmuyeckoe Mukpopadionuposanve (CMP) sBngercss 4acTeio HIDKEHEPHO-
Te0JIOTHYECKHX H HIDKEeHEPHO-Te0TEXHUUeCKHX H3BICKaHHH Ha Iutomankax crpoutenscTea 000.

4.2 PaGorel mo CMP B cocTaBe HHXKEHEPHO-TEOJOTHYECKHX H3BICKAHHH MOTYT
BBINOJIHATE OPraHU3alHy, HMEIOIIHE Pa3pelIHTeLHEIE JOKYMEHTEL B COOTBETCTBHH ¢ [2], [3]
H YCTaBOM KOHKPETHOH caMOperynMpyeMoi opranM3aiuH.

4.3 CMP BHIONHAIOT B HENAX KONHYECTBEHHOH OIEHKH BJIHAHHA MECTHBIX YCIOBHI
(cocTaB u cBOiicTBA TpPyHTOB, OcoOeHHOCTH penbeda, HaIWYHE OMACHEIX Ie0IOTHYECKHX
SBJEHUH H Ap.) Ha CEHCMHYHOCTE C YKA3aHWEM M3MEHEHMS HHTEHCHBHOCTH B Oaiax M/HIM
HHCTPYMEHTANEHEIX IapaMeTpoB celicMHYecKux Konebanui.

Ilepeuens onpemengeMbIX NapaMETPOB PpACYETHBIX CeHCMHYECKHX BO3JIEHCTBHH,
BKJIFOUAOIIHI B ce651 HHTEHCHBHOCTS B Haiiax, MMKOBOE YCKOpeHHe, Mpeobiafarominii NEpHOA
H IJHTENBHOCTE  KoneOaHuil, CHEeKTp peakuuH, KodhQHUIHEHT OHHAMHYHOCTH,
aKCEeIEpOrpaMMEI, IPYHTOBEIE KO3((HIHUEHTE U Ap., YCTAHOBIEH C YYETOM HCIONE3YEMBIX
METOJIOB PaCcYeTOR M NPHUBEJEH B 3a7laHHH Ha IPOBEIEHHE H3BICKaHHH.

44 Ilapamerpel celicMudecKHX  KoneDaHHM  COOTBETCTBYIOT — pACIpE/ENIEHHIO
ceficMH4ECKHX CBOHCTB rpyHTOB (7.6, 7.10-7.12) Ha moimaake H3bICKaHWH, IIOJIyYeHHEIX B
pe3yJIBTATE KOMILIEKCHBIX Fe0Ioro-reo(pu3nyeckux pabor.

4.5 Beigensitot cienytomme o6sexTsl CMP:

- COCPENOTOYEHHEIE, XapaKTEepH3yeMbIe OJHHM 3HAYEHHEM HCXONHOH CeHCMHYECKOH
HHTEHCHBHOCTH 110 kapTe OCP;

- IUIOIANOHEBIE, U KOTOPHIX MoKeT ORITE Oonee ONHOTO 3HAYEHHA HMCXOINHOH
CeHCMHMYHOCTH,

- IMHEHHEIE.

B 3aBMCHMOCTH OT THITA 00BEKTA YCTaHABIMBAIOT cocTaB H 06seM pabot no CMP.

4.6 B pesynerare paGor mo CMP s NIOMANHBIX H COCPEJOTOYEHHBIX 0OBLEKTOB
JIOIKHA GRITE cocTaBineHa kapta CMP, a 11 THHEHHEBIX — MONMKMKeTHas TabaMIa, Kak aHaIor
KapTEL

4.7 Macmtab xaptel CMP IJIOLIAAHEX H COCPENOTOYEHHBIX 00BEKTOB B 3aBHCHMOCTH
OT KATErOpDHH CJOXKHOCTH HH)KEHEPHO-TEOJIOrHYECKHX YCIOBHH, YyCTaHaBIHBaeMOH
HOPMATHBHEIMH JIOKYMEHTAMH JUIA COOTBETCTBYIOIIHX BHIOB CTPOHTENECTBA, H IIOIIANH

CMP npunumaroT o tabnuue 4.1.

| BHABOP
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Tabnuuna 4.1
Karteropus cloXHOCTH Macmrab npu nnomany o6beKTa, KM
HH)KEHEPHO-Te0IOTHYECKHX
Bonee 100 | Ot 10 mo 100 Or1 1010 Memnee 1
YCIIOBHH

[ 1:25 000 1:25 000 1:10 000 1:1000
11 1:25 000 1:10 000 1:5000 1:1000
[11 1:10 000 1:10 000 1:5000 1:1000

4.8 Illar mo paccTOAHMIO B IMONHMKETHOH TabIMIE COOTBETCTBYET PACCTOAHHIO MEXKIY
CKBaXXHHaMH BIonb Tpacckl JICO.

4.9 Tlapamerpsl HMCXoOmHOH ceficMuunocTH Ha miomaakax OOO ompepensaoT 10
pesynetatam [ICP. [1pu orcytereuu JICP nomyckaercs yTOYHATE HCXOOHYIO CEHCMHYHOCTE Ha
ocHoBe cOOpa M aHauM3a MAaTepHalioB [0 TeoNIOTHYEeCKOMY CTDOEHHIO, TEKTOHHKE,
reoGH3HUECKIM TIOJISIM, CECMOJIOTHH, CeiCMOCTATHCTHKE H IP. C COCTAB/IEHHEM KapT (CXeM)
30H BO3MOXKHBIX 04aros 3eMieTpsacenuit 6onee kpynHoro Maciirada, yem xapter OCP [4].

4.10 Tlpp CMP OOO HcHone3ylOT MOIENH IPYHTOBOH TOIINH, YYHTBIBAIOIIHE KaK

YIOpPYTHE, TaK H HEYNPYTHe CBOHCTRA IPYHTA NIPH CHILHEIX CEHCMHYECKHX BO3JEACTRASX.

5 HHH{EHEPHU-FEDHOI‘H‘IECKHE HCCJIENOBAHHA

5.1 HVHXeHEpHO-TEONOTHYECKHE HCCHe/IOBAaHMS ABIAIOTCA IJIABHBIM  3JIEMEHTOM
KOMILIEKCHBIX pabor Ha miomaake CMP.

5.2 OcHOBHEIE 33/1a4H, pellaeMble IPH HHKEHEPHO-TEOJIOTHYECKHX HCCIEI0BAHHAX B
koMiuiekce pabot no CMP Ha nnomanxax H Tpaccax CTPOHTENLCTRA, 3aKTIOYA0TCA:

a) B H3Y4YEHHH CTPOSHHA I'e0JIONHYecKoro pazpesa;

6) onpeneneHuy GH3IHKO-MEXaHHYECKHX CBOHCTB IPYHTOB,;

B) H3y4eHHH HeGIaronpHUATHEIX I'€0JOTHYECKHX MTPOLIECCOR H ABNEHHEH!

I) IOCTPOEHHH HH)XeHepHO-TE0IOTHIECKOH MOIENH IPYHTOB.

5.3 OcCHOBHEIMM METONAMH H3y4Y€HHs HH)KEeHEepPHO-TCONOTHUYECKHX CBOHCTB
TPYHTOBOTO MACCHBA ABIIIOTCH!

a) OypeHue cKBa)XXHH Ha riyouny He MeHee 30 M;

6) muccnemopaHue (U3HYECKHX M (DH3MKO-MEXaHHMYECKHX CBOMCTB TpPYHTOR

J1abopaTOPHEIMH H NOJIEBEIMH METOIAMH.

5
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5.4 Yucno Toyek HabIoOJeHus, MPUXONAIMXcsS Ha | KM® TUIOIIaIH NP HH)KeHEepHO-
reOJIOrHYECKAX HWCCIeN0BAHHAX, BKIIOUAOMHAX B cebs Tarke reoduszuyeckre HabMONCHHS,
COCTABIISIET He MeHee ABYX Ha | kM’ muomany u o60CHORLIBaETCA B IIporpamme pabor.

5.5 Jlns cocTasieHus aieKBaTHOW MoJenH TpyHTOBO# Tonmu HeoOxoouMo B Ipejienax
BBIIEIEHHBIX 110 KAPTE HHKEHEPHO-TEOIOTHYECKOT0 paiioHuporanus mwionanok 000 umm mo
Tpacce JICO kBa3HOJHOPOIHEIX TAKCOHOB HMETH JAHHBIE [0 HE MEHEe YeM OJIHOH CKBAXKHHE,
JIOCTHTAIOIIEH rpaHHIly JOCTATOYHO XKECTKHX MOPOJI ¢ Cel{CMHUECKOH JKECTKOCTRIO R HE MeHee
2000 1/(M*-c).

5.6 CnoHcTOCTE TPYHTOBOH TOMIIM TIPH HH)KEHEPHO-TEOJIOTHYECKHX H3BICKaHHAX
ONpEENISIIOT 1o JaHHBM OypeHus H reobusnyeckux MeTonos. [Ipu 1abopaTopHEIX M [IOJIEBEIX
METOIaX H3y4EHHS TPYHTOB oOnpelensioT GH3MdeckHe H  (QU3MKO-MEXaHHYECKHE
(medopManMOHHEIE W TPOYHOCTHEIE) IAPaMETPhl KaXIOr0 HHKEHEPHO-TEOJOTHYECKOro
3NIEMEHTA.

5.7 Ilpu CMP B paMkax WHXEHEpHEIX W3LICKAHHI Ha IUIomAanKkax v Baoik Tpacc OO0
MIOMHMO CEHCMHYECKOH OMACHOCTH YYHTEIBAIOT TAKXKE «TEOJIOTHYECKYIO» OMACHOCTE, T. €.
OIIACHOCTB AKTHBH3AIMH Ie0JIOrHYeCKUX ABIEHHH B CBA3H ¢ celiCMMYECKHMH BO3IEHCTBHAMH.

K onacHeIM reoJioriuecKiM SBICHHAM OTHOCATCA:

a) HaTHYHE Ha TUIOMAAKE H3BICKaHHH TEKTOHHYECKHX pa3phIBOB;

6) KapcTOBEIE NPOSBICHHUA;

B) HEYCTOHYHBOCTE CKJIOHOR;

T) Pa3KHXKEHHE H MPOCAIKH IPYHTA [IPH CHIILHEIX CEHCMHYECKHX BO3ACHCTBHAX;

JI) IpeAnocTpoeYHOe 3aMadHBaHHe MTPOCA/IOYHEIX TPYHTOB;

€) Mep3NIOTHEIE IPOLIECCE] B MUCIIEPCHBIX TPYHTaX.

5.8 Bce paznooGpasue IPyHTOBEIX YCIOBHH IpH HajM4YHH ONACHBIX IEOJOTHYECKHX
POIIECCOB Pa3Ae/IIOT Ha IBE KATETOPHH — XY/ILIHE H HOPMATBHEIE.

K Xy[IHEM rpyHTOBBIM YCIIOBHAM OTHOCATCS:

a) TIOIIAAKH, CIOKEHHEIE MEP3NIEIMH ITPYHTaMH, ¢ BO3MOXHEIM OTTAHBAHHEM;

6) y4acTKH BONMH3H TEKTOHWYIECKHX HapYIIEHHH, MEPEKPEITHIX CII0EM PHIXJIBIX 0CAIKOB
He3HaunTenbHOo# (He 6onee 10 M) MOIIHOCTH;

B) YYaCTKH, IIPE/ICTAB/IEHHEIE CKOPOCTHBIMH Pa3pe3aMH, C PE3KHM KOHTPACTOM CBOHCTB
PHIXJIOTO YEXJia, JIEKAIIEro Ha CKAILHOM OCHOBAHHH, M CHOCOOCTBYIOMMMM 0OpasoBaHHIO

PE30HAHCHBIX HBJ].E‘-HHH;

B HABOP |
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I') y4acTKH Ha KPYTBIX CKIOHAX;

n) oOBOJHEHHBIE YYaCTKM MPOSBJIEHHS ONACHBIX TIEOJIOTHYECKHX ABICHHH
(o6BomHEHME, Kak I[IpaBHIO, CcnocoOCTBYeT AKTHBH3AlMH OIACHEIX Te0NOTHYECKHX
IIPOLIECCOB).

5.9 Jlnsa padioHoR ¢ ceifcMHuYeckod MHTeHCHBHOCTEIO / = 7 GamioB CKIOHOBBIE
IPOLECCE] BECEMA BEPOATHEI B XYAIIHX YCIOBHAX NpH yriaax Gomee 16°, HOpMalLHEIX — INpH
yrinax Menee 16°. Jlna pailoHOB ¢ CefiCMHYECKOH HHTEHCHBHOCTEIO / = 8 BalIOB CKIOHOBHIE
IIPOLIECCH] BECEMA BEPOSTHEI B XYIIHX YCIOBHAX NpH yrnax 6onee 10.5° HOpManbHEX — NpH
yriax meree 10,5°. s pailoHOB ¢ ceficMHYECKOit HHTEHCHBHOCTEIO / = 9 GalIoB CKIOHOBEIE
IIPOLIECCET BECEMA BEPOATHEI B XYANIMX YCIOBHAX MpH yriax Oonee 5°, HOpMAaIBHEX — AJIs

yriioB MeHee 5°.

5.10 Jlns y4acTKoB ¢ ceHMcMHYecko secTkocThio R > 200 1/(M%-c) ¢ XyAmmMmE
YCIOBHAMH IIpH HCITONIE30BAHHH OLIEHKH CEHCMHYECKOH WHTEHCHBHOCTH
MakpoceHcMugecKuMHE GannamMi CeACMHYECKYIO0 HHTEHCHBHOCTE NMOBEIIAIOT Ha 1 Gan.

5.11 Omnenka BO3MOXHOCTH padxuxenus Ha ydactke CMP c¢ celicMudeckod
KeCTKOCTBIO R < 200 1/(M?-¢) MOXkeT GBITh cIenaHa Ha OCHOBE CJIEAYIOIHX KPHTEPHEB:

a) HHXKEHEPHO-Te0JIOTHYECKHE — BO3PACT, COCTaB, 0OBOIHEHHOCTE,

6) celfcMOIOTHUECKHE — MATHHTY/14, MAKCHMAIIEHOE YCKOPEHHE, HHBAPHAHT (Umax' do.5) =
1300 cm-c, Tre do s — IIATENBHOCTE Ha yporHe 0,5 0T MakcHMyMa,

B) F€0TEXHHUECKHE — IIEHETPALMOHHEIE TToKazaTeny N, ¢, CHHXEHHE IEHETPAHOHHBIX
nokasateneil B NPHCYTCTBHH BHOpalMH, KOppensAlds IEeHETPalUHOHHEIX IIOKazaTeleHd H
MarHuTyn, N ¥ ¢ — mOKa3aTelid JUHaMH9ecKoro M CTaTHIECKOro 30HAHPOBaHHA;

r) ceficMOpa3Be/I0YHEIe — 10 3HAYEHHIO CKOPOCTH MONEpeuHEIX BolH Vs < 150m/c u Va/Vs
=10;

1) 1abopaTopHEIE — 10 OTHOIIEHHIO TIOPOBOTO JABJIEHHS K CPEIHEMY.

Ha yuacTiax BO3MOXKHOTO BUOPOPA3KHKEHHs NapaMeTpEI CEHCMHYECKHX BO3IeHCTBHH
HE H3MEHHAITCHA, HO Ha HHMX CIEOYET IPOBOJHTEL CIIENHANLHEIC TEXHHYECKHE MEPONPHATHI,
obecreynBaromue ceifcMHIECKyI0 YCTOHYHBOCTE IPYHTOB.

5.12 OgauM M3 TakUX TEXHHYECKHX MEDOIMPHATHH Ha yYacTKax PpacipoCTpaHeHus
MpOCaZoOYHbIX [PYHTOB SIBISETCA MPEANOCTPOEYHOe 3amaunBaHue. FICKyccTBeHHOE
3aMa4dHBaHHE YCTPAHsET BO3MOMKHBIE OCAJIKM, HO B IEPBOE BpEMs IOCTe ero MpoBReACHHs

CYLIECTBEHHO YXY/IIaeT ceficMHYecKHe CBOMCTBA JIECCOBBIX IDYHTOB M 3HAYMTENHHO (Ha 2
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Oannma) MOBENIAET CeHCMHYECKYH) MHTEHCHBHOCTB. [Iporecc GopMHpOBAHES YCTOHYHBEIX B
CEHCMHYECKOM OTHONIEHHH MAaCCHBOB [IPOTEKAET [IOBOJBHO MEIIEHHO, H CYINECTBYET
3HAYHTEJILHBIA PUCK paspylIeHHH HMEHHO B 3TOT EPHOLI.

5.13 Ha yuacTkax mpoBeleHHs TEXHHYECKHX MEPONPHITHH [0 YCHIECHHIO TDYHTOB
OCHOBAHHH CIIEAYET IPOBOJUTE MOHHTOPHHIOBEIE HAOIOAEHHS € YaCTOTOH HE MEHEE O[IHH pa3
B TOJ.

5.14 Ha ywacTkax paclpOCTPAaHEHHS MHOTOJNETHEMEDP3JIBIX AHCIEPCHBIX TPYHTOB
He00X0IHMO OIICHHBATEL TakHe MapaMeTphl JUCIEPCHBIX MPYHTOR, KaK CKOPOCTH MONepedHEIX
BOJIH H HX IUIOTHOCTH, B TAJIOM COCTOSHHH. ECiM 3T0 HERO3MONKHO OCYIIECTBHTE B IIPOIIECCE
MOJIEBBIX CEeHCMOpa3BeNOYHEIX HaOMIONeHHH, clielyeT BOCIONL30BaTECA METONHKOH OLIeHKH
YIPYIHX CKOPOCTEH C IOMOINBIO KOPPEMSIHOHHEIX COOTHOIIEHHH C JedopMalnHOHHBIMH
XapaKTepPHCTHKAMH COTJIACHO NPHIIOKEHUIO A.

5.15 OCHOBHEIM pe3y/IETaTOM HHXXEHEPHO-TEOJOrHYECKHX H3EICKAaHHI Ha MIomaake 1
no tpacce OO0 gBNfeTCS NOCTPOESHHE HHKEHEPHO-TEONIOTHYECKHX MOJIENEH MaccHBa [MOpoJ
Ha pacueTHYI0 Imy6HHy He MeHee 30 M B THUCTIEPCHEIX TPYHTAX H 10 TTyOHHBI 3aI€TaHus MOPOJI
¢ ceficMuyeckoit sxecTrocTE0 R > 2000 T/(M?-¢) B Cilyyae HamHuMs WX B BepxHeii 30-MeTpoBoi
TOJIILIE.

Mojens B JaHHOM Cly4ae — 3TO IIPe/ICTaRIeHHe TPYHTOBOM TOIIH CHCTEMOH MIIOCKO-
TIapalIensHEIX CI0EB, afeKBaTHO OTOOpaKaloIUX aMIUIHTYAHO-Y4CTOTHEIE XapaKTEPHCTHKH
TPyHTOBOrO MaccHBa TonmuHOH 30 M.

5.16 KapTiupopaHHe ONMacHBIX IreoJJOrMYeCKHX NPOLEeccoBR HeoOXOMHMO OCYMIECTBIATE
B okpectHocTH OOO. [Tpu onpeneneHHy KOHKpeTHOTO yaaneHus oT miomanxku CMP cnenyer
noss3oBarhes ykasauauami [OCT P 22.1.06. Heo6xomuMOCTE BEINONHEHHS 3TOr0 TpeboBaHHS
00yCroRNeHa BOZMOXHOCTBIO DAa3BHTHS ONACHBIX HABJICHWUH, T. €. €CIM OHM OTMEYeHEl B
OKPECTHOCTH, TO CYHIECTBYET BEPOATHOCTE HX MPOABIEHHA B OyIyleM HENOCPEICTREHHO Ha

ILIOIIAIKE.

6 HHCTPYMEHTHJ’IBHB]E TEDIIJHSH‘IEQKHE HCCIeJOBAHHA

6.1 MHcTpyMeHTaIbHEE Mreo()H3HYecKHe HCCIIeIOBAHHS TPOBOJAT B IENIAX MOTy4EHHA
JaHHBIX O ceHcMHYeCcKHX CBOMHCTBax rpyHTOBOM Tommuy. [Ipy 3TOM pelnaroT cneayrolme
3a0auH:

= INOJIYHCHHE CEHCMHYECKHX pa3pe30B l"p)’HTDBOﬁ TOJILIHS

’ ' B HABOP
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- oIIpeielleHHe MOLIHOCTH JIHCIIEPCHEIX IPYHTOE;

- COTIOCTABIIEHHE HHIKEHEPHO-TEOJIOTHYECKHX H CEHCMHYECKHX Pa3pe3os;

- H3YYECHHE CIEKTPAITBHEIX XapaKTePUCTHK MPYHTOROH TOMIIH;

- OlIEHKa BIIHAHKA penbeda Ha mapaMeTpel ceHcMUUeCKHX KonebaHuii;

- OLIEHKA BJIMSHUA Ha 1ApaMETPBI CEHCMHYECKUX KoNebaHuil TEKTOHHYECKHUX Pa3pPhIBHBIX
HapyleHHH, pacooXKEeHHBIX B MPEIETaX TEPPHTOPHH H3BICKAHHH MITH B HEMOCPEICTREHHOM
BaM30CTH OT Hee.

6.2 Kommnexc HHCTpYMEHTANEHBIX Treo(H3MYecKHX HccnenoBaHHi o0s3aTenkLHO
BKIIIOYaeT B cebs ImpHMeHeHHe celicMOpa3zBeloYHEIX H CelCMOIOTHYECKHX METOMIOB, B TOM
YHC/IE DPErHMCTPAllHI0 MHKPOCEHCM, H MOXET OBITH [JONONHEH APYTUMH reo(H3uYEcKUMHU
MEeTOJaMH (3JIEKTPOPa3BEOKOH, Pa3THYHEIMH BHIAMH KapoTayXa H Ap.).

6.3 CocraB KOMIUIEKCHBIX MHCTPYMEHTAIBHBIX Teo(U3NYecKHX HcCleJoBaHuiM,
HeoOXOIMMEIX JJIS pellleHus Mepe4nClieHHEIX BhILIE 3a/1a4, YCTaHABIHBAIOT B COOTBETCTBHH C
IpPOrpaMMO¥ H3BICKAHWI Ha IIOIMNANKE M BIOINE TPAce JIMHEHHBIX 00BEKTOB.

6.4 Ceiicmonoru4eckue HaOMIOAEHHA CETHIO BPEMEHHBIX CEHCMOCTAHIMH NPOBOJAT B
aKTHRHEIX celiCMHYeCcKHMX perHoHax. B pernoHax ¢ Manoii celicMMYeckol aKTHEHOCTEIO TAKHE
Habmomenus TpeOyIOT NIMTENBHOTO BpeMeHH, HacTo Mano3(geKkTHBHEL H HO3TOMY
3aMeHAI0TCS HaOMOeHHAMHE 3a MHKpoceHcMaMH OT NPHPOJHEIX H TEXHOTEHHBIX HCTOYHHKOB
[5].

6.5 Merton perucTpauMy MHKpOCeHCM NPHMEHAIOT K4k Ul OLEHKH NpHpaIIeHHH
ceficCMMYECKOH HHTEHCHBHOCTH, TAK M /I TIOTYYEHHA PE30HAHCHEIX XapakTepHCTHK IPYHTOR
YyTEM PErMCTPALMH H OnpeaeieHus npeodiafaoiux NepHoJoB H aMIUIHTYIHOIO YPOBHA
MHKpoKoNnebaHmit B pa3IMYHEIX THIIaX TPYHTOBEIX YCIIOBHH.

6.6 Ilpu pernctpaunu B 00paGoTke MHKpocelcMHuYecKMX KoneOaHWH HCIONB3YIOT
H3BecTHBIH cnoco® Hakamypsl. ITpH 9TOM IS OLIEHKH pe30HAHCHEBIX YacTOT IPYHTOBOH TOJIIH
HCIIONE3YIOT METOJ CNeKTPATBHEIX OTHOIIEHHWH AMIUINTYI IOPH30HTANBHOH KOMITOHEHTEI K
ero BepPTHKANLHOH KoMroHeHTe. J[1s c0sS HAa MONYHIPOCTPAHCTBE OCHOBHYIO PE30HAHCHYIO
YACTOTY / OLIEHHBAIOT I10 YACTOTE MAKCHMYMA IIEPENATOuHOro OTHOLIeHHs H/V, f= Vs/4H, rne
Vs u H — ckopoCTh NONEPeYHEIX BOJIH H MOIIHOCTh CJIOA.

6.7 CeticMopasBenouHble paboThI ABIAOTCA OCHOBHEIMH B KOMIUTEKCE, TOCKOIBKY MDH
HUX pemalorcs Haubollee BaKHEIE M3 MEPEYHCICHHBIX BbINE 3ajad. BoNBIMHHCTRO

celicMopasBeounerx pabor npu CMP ocymecTBnsercs ¢ HCIONB30BAHHEM MeETOIA

B HABOP |
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npenoMaeHHsIX BoaH (MIIB) [6].

6.8 B pasie ciyqaes paGotel MIIB xapakTepusyeTcs Hu3Ko#i 3G (QeKTHBHOCTEIO 0 MaJloi
ryOHHOH MCCNENOBAHHH BCISACTRHE!

1) cnaboii nudQepeHIHPOBAHHOCTH CKOPOCTHBIX Pa3pe3or;

2) HaTH4HS HHBEPCHEBIX CIIOEB.

s nopeieHns 3QQEKTHBHOCTH CeHCMOpasBekd B 3TOM cliydae HeoOXoIOuMo
NPUMEHSTE Jpyrue MeTOAMKA HaOMIJeHUH, B YaCTHOCTH METOAMKY BEICOKOpa3pellaroIlei
celicMopa3BeIkH Ha monepeuHsrx SH-ponHax.

6.9 CeiticMuyeckuil KapoTak HCHONE3YIOT A HaOMOJEHHH 3a pacmpoCTpaHEHHEM
rnonepeyHLIX BOJNH B BEPTHKANEHOM HallpaBJIeHMH B TpyHTe BONH3M NMpoOypEHHBIX CKBAXKHH.
CelicMugecknii KapoTax M03BoNfeT HawboNee NEeTANLHO PacuIEHATh TPYHTOBBIH MAacCHB H
OINpEeNesTh CKOPOCTHOH pa3pes.

6.10 Ilpu BepTHKANBPHOM CEHCMHYECKOM NPOGHIHPOBAHHY B OKOJIOCKBAXKHHHOM
MPOCTPaHCTBE PEerdcTpUpyercss Bce BOJHOBOE IONE ¢  IOMOIIBID  OJIHO-ABYX-
TPEXKOMIIOHEHTHEIX CEeHCMONpPHEMHHKOB, DacloaraéMbiX B ONHOH CKBaXKHHE, NPH 3TOM
TMOJIy¥AETCs CKOPOCTHOW pa3spe3 B MONEpeyYHbIX pasnugHo nomspusopaHHBX (SH m SV) n
npononsHEX (P) BonHax.

6.11 MexckpaxXHHHOEe CeHCMOaKyCTHYeCKOe IIPOCBCYHBAHHE MNPHMEHAIOT IS
MONy4eHHs B MEXKCKBKHHHOM IIPOCTpaHCTBE ToMorpa(HYecKoro otoOpameHHs mnojeH
HOIMEPEYHEIX H NPOJONEHEIX BOIH, B TOM YHCIIE B OCHOBAHHH CYLIECTBYIOUIHX COOPYKEHHIH.
BBIICICHHS YY4CTKOB PAa3sBHTHS KapCTORBIX ()OPM, TEKTOHHYECKHX HApYINEHHH, HATHYHA B
paspese HEOIHOPOAHOCTEH pasIMYHON IIPHPOJIEL

6.12 YuacTku nepecedeHH paioOHHpyeMOH IIOMIANKH TEKTOHHYECKHMH pa3peiBaMH
cleayeT H3y4aTk KOMIUIEKCOM TIeonoro-Teo(HU3N4YecKHX METOM0B. 30HBI TEKTOHHYECKHX
pa3peIBOB C IIOHHXXEHHOM CEHCMHYECKOH JMXKECTKOCTBIO BBIAENAIOTCA COOTBETCTBYIOLIHM
[TOBBIIIEHHEM CEHCMHYECKOH HHTEHCHBHOCTH.

6.13 MeToanKka ChneKTpanbHOTO aHalHW3a TOBEPXHOCTHBIX BOJH (SASW, MASW)
[IO3BOJISIET ONEPaTHBHO OINpEeAeNnATs NapamMeTpbl CKOPOCTHOIO paspes3a MO IONepeydHBIM
BOJIHAM 10 riayoun nopaaka 3050 M.

6.14 Duekrpopassenoudsle MeToAb! HaubGonee 3((EKTHBHBI IPH DEIIEHHH 3allayH
onpeJeleHHs MOLIHOCTH PEIXJIOTO YeX/a U IIyOHHEI CKalbHOTO MaccHBa. Ty 3aJ1a4y MOXHO

penate ¢ [IOMOLIBK METONOE BEPTHKANIBHOTO JACKTPHYECKOI0 30HIOHPOBAHHA H

o ' B HABOP
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30HIUPOBAHHA METOIOM CTAHOBIIEHHA 3IEKTPOMAarHHTHOro noms B Omakuel 30He. [locnenuui
METOJ MOXHO CYHTATh Haubonee NMOAXOAAIIMM JIJIs BEIABIEHHS Pa3sphIBHBIX HApYIIeHHH.

6.15 OpHo#t u3 ocHoOBHEIX 3amad CMP Ha niolnajke cocpeAoTodeHHOro obbekTa
ABJIAETCA MOCTPOEHHE CEHCMOrPYHTOROH MOJIENH, KOTOPYIO CO3al0T Ha OCHOBE HHKECHEPHO-
reoJioruueckod Mojenu ¢ fobaBneHHeM I KaKI0ro HHKEHEPHO-TeOIOrHYECKOTO 31EMEHTA
3HAYEHHS CKOPOCTH momepeyHbX BomH Vs Takum obpasoM, BaxHeHmmeH QH3HKO-
MEXaHHYECKOH XapaKkTepHCTHKOH KaKI0ro /-ro HIDKEHEPHO-TE0IOTHIECKOTr0 3JIEMEHTA IPYHTA
npu CMP ABIAIOTCA CKOPOCTH MONEPEYHBIX BOJH V) H MIOTHOCTH p;, TOYHEE HX IPOH3BEACHHE
— celicMmuecKas KeCTKOCTE R, CKOPOCTH TONEpEYHBIX BONH KAKIOrO HHKEHEDHO-
TeONIOTHYECKOrO 3NIEMEHTa ONpEENAIOT IO INaHHBIM ceHcMmopassenxH. [Ipu 3TOM BaXHO
NpaBHIBHO CONOCTABHTE [JAHHEBIE HHIKEHEDHO-TEOJIOTHYECKOIO DpacylieHeHHs pa3pesa c
JaHHBIMH ceficMOpa3BeIo4HEIX HaboMeHHH.

6.16 JlaHHBle celicMoiornyeckux HabmofeHHH (3eMieTpiceHHMH HIH MHKPOCEHCM)
SIBJISIFOTCS BECBMA I10JIe3HEIMH IIPH OlIeHKe BIHsSHHA penkeda Ha pesynsraTtel CMP.

6.17 B HCKIMIOYMTENBHEIX Cclydasx, KOrha celicMopa3sBellOYHBIE HaOIrOIEHHA IO
ONpeleNeHHEIM O00OOCHOBAaHHEIM IpPHYHHAM HE TIPOBOJIHJIHMCH, JIONYCKAETCH 3HAYCHHA
CKOpOCTEH MMOTIEPEYHBIX BOMH OILIEHHBATH C HCIONB30BAHHEM KOCBEHHEIX IIPHEMOB Ha OCHOBE
cBa3H AehopMalHOHHO-TIPOYHOCTHEIX XapaKTepHCTHK, C OJHOH CTODOHBI, H I1apaMeTpoB
YIPYrAX CBOWCTE — ¢ Apyroi (IpHMep TaKoro NoAxoa MPHBEAEH B MPHIIOKEHHH A, BOIMOXHO
UCIIOJIE30BAHEE APYTHX H3BECTHBIX B TEXHHYECKOH JIMTEpaType CBA3eH).

6.18 Jlna xapakTepHCTHKH CEHCMHYECKHX CBOHCTB MacCHBA TPYHTOB, BJIMAMIIHMX Ha
apaMeTphl CEHCMHYECKHX BO3NEHCTBHH, NPHHMMAIOT 3HAYEHHS CPEAHHMX IUIOTHOCTEH,

CPEIHHX CKOpOCTeH MOolepeyHEIX BONH H CEHCMHYECKHX MKECTKOCTEH, ONpelensdeMEIe Mo

Gopmyam:
pepen= ZPin; /Zhi; (6.1)
Vepen-Lhy / (Zhi /vp); (6.2)
Repes = popea Vepea - (6.3)

Pacuetnass MomHocTs rpyHTa [{ =Zh; momxHa coorBercToBatk 30 M H Gonee B
IMCTIEPCHBIX [IOPOJAX WM MOIIHOCTH 10 rpaHunsl ¢ R > 2000 1/(M? -¢) B ciydae ee HaTHYHS

B BepxHei 30-MeTpoBo# TONIIE paspesa.
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6.19 IIpu CMP mnomanueix o6wexror u Booaer Tpace JICO paxHenmeH 3anayei
SIBIISIETCS COCTABJIEHHE CEHCMOIPYHTOBBIX MOJENEH, pasinyalomnXcs peakiueil rpyHTOBON
TOJNIIM Ha celicMUYecKHe BO3IeHCTBIS, NOIXOIAIIHE K HHM CO CTOPOHEI YIIPYToro (CKanbHOro)
nomynpoctpaHcTBa. Kaknpeii  oTAenbHEI  ygacTok — paHOHHpyeMOH — TEppHTODHH
XapakTepusyercd HabopoM mNapaMeTpoB CEHCMHYECKMX BO3ZACHCTBHH, ONpEAEIAEMBIX
COBOKYNHBIM BJIMAHHEM KaK MCXOJHOIO CEHCMHYECKOI0 BO3JAEHCTBHA, TaK H JIOKATBHEIMH

CBOHCTBaMH IPYHTOROH TOJIIIH.

7 PacyeTsl NapaMeTpPoB celicCMHYeCKHX BO3AeHCTBHIH

7.1 HUcxonnsie ceticmuyeckue Bo3aeicTBus Ha mwiomankax OO0 nubo onpenensior npu
pabotax no JIICP mis ninomanubix 066eKTOB, MO0 ITPOBOIAT pabOTEI 110 YTOYHEHHIO HCXOTHOH
celicMHYHOCTH cocpelloTodeHHoro ofwekta B pamMkax CMP, HO ¢ Hcmome3oBaHHEM
marepuanos JICP (cTaTeH, cXxeMBl, KapTHI H T. II.).

7.2 UcxonHoe ceiicMuyecKoe BO3/eHCTBHE BEIpaXkaeTcs MO0 B MaKpOCEHCMHYECKHX
Gamnax, au60 B HMHCTPYMEHTANBHEIX XapaKTepHCTHKAX — B 3HAUCHHAX MAaKCHMAaIbHBIX
YCKOpeHHH, Tpeobnaalonux NepHooB (JacToT) H MITHTENbHOCTEH.

7.3 WHTEHCHBHOCTE HCXOMHEIX CEHCMHUECKHX BO3MEHCTBHH OTHOCHTCA K ped)epeHTHEIM
IpyHTaM ¢ celicMuyeckoH xecTrocTrio R = 2000 T/(M?-c) B ToM ctyuae, KOria HHTEHCHBHOCTD
celCMHYeCKHX BO3JeifcTBHI BRIpaxkaeTcsd B Oannax, 3Ha4YeHHA HCXONHOH CelCMHYHOCTH
onpeznemstores mo kapram OCP u JICP ¢ ymenbiuenuem Ha 1 6amn.

7.4 PacyeTsl napaMeTpoB celiCMMYeCKHX BO3/ICHCTBHI BIUIIOYAIOT B ce0s y4YeT BIHAHHA
NOKANBHEIX ~ TPYHTOBBIX, & TAKXKE THIPOrEOJOrHYECKHX, reoMOp(OIOrHYEcKHX,
TEKTOHHYECKHX M JApPYTHX YCIOBHH Ha HHTEHCHBHOCTE H CIEKTPAEHBEIE XapaKTEPHCTHKH
CeliCMHYECKHX BO3ICHCTBH.

7.5 IlpH pacyeTe HHTEHCHBHOCTH BO3MOYKHO HCIIONLE30BAHHE ABYX THIIOB MOJIENIeH CBA3H
napaMeTpOB IPYHTOB ¢ IIapaMeTpaMH ceHCMHYECKHX BO3IEHCTBHIL:

1) ocHOBaHHYIO Ha MOHATHAX MaKpocelHcMHuYecKoro 6aia 1 ero mpHpameHHH;

2) WHCHOONB3VIOMIYID [UId OmHcaHMs ceHCcMHYeCKHX BO3JEHCTBHH HENpEPLIBHEIE
¢du3NYeCKHEe BENHYMHBI — MaKCHMallbHBIE YCKOPEHHH, IIEPHOABI H JUIATENBEHOCTH
ceiicMHYeCKHX BO3JeiCTBHH.

7.6 ina CMP ucrnone3oBaHKE MakpoceicMuyeckoro 0ania npeanonaraeT JOKaIbHBIE,

TPYHTOBBIE H THAPOTCONOTHYECKHAE YCIOBHA YYHTRIBATE ITPHPAITIEHHEM K 3HAYECHHIO HCXOHOH

12
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ceHCMHYECKOH HHTeHCHBHOCTH B Oannax (monmsax 6amna). [Ipupamenue Ganna paccHUTHIBAIOT
o hopMyne celicMHYECKHX JecTKOCTel cnemyomuM obpazom:

AI'=251g b Ro/(R1 + Ro), (7.1)
rzie R — celicMiyecKas XecTKOCTk pac4eTHOH MOIIIHOCTH MPYHTA, onpe/ienseMoi cornacuo 6.9;

uagexckl 0 W 1 celicMudeckolf JkecTkOCTH R OTHOCATCS COOTBETCTBEHHO K
pedepeHTHOMY H HCCIIEYEMOMY TPYHTY:

b — MaxcuMyM k03¢ pHIMeHTa THHAMHYHOCTH f;.

7.7 HyneBrle pupalieHus CefCMHYECKOH HWHTEHCHBHOCTH OIPEIENIOT 3HAYCHUAMH
ceficMMYECKoit KeCTKOCTH pedhepeHTHOTO TpyHTa Ro = 2,5 T/M° + 800 M/c = 2000 (1/M*C), 4TO
HCKIIIOYAET HX H3MEHEHHE NpH CHIBHBIX (Oosee 8 Gaiuio) celicMMYeCKHX BO3AEHCTBHAX.

78 B ToM cay4ae, Korja CceHCMHYECKHME BO3JNEHCTBHSA XapaKTEPH3YHOTCS
HHCTPYMEHTAIEHEIME BeTHYHHAME, HCXOHEIE CeliCMUYECKHE BO3NCHCTBUA B BHJIE CIEKTPOB
peakiuy, Ko3)GhUIMEHTOB JUHAMHYHOCTH H AKCEJIEPOrpaMM BO3MOXHEIX 3€MIIETPACEHHH
onpezenaioT no pesynsratam JICP.

7.9 BnusHHE TPYHTOBBIX YCJIOBHH Ha IapaMeTpel CeHCMHYECKHX BO3ICHCTBHH,
YYHTBIBAIOTCS MOCPEACTBOM IPYHTOBEIX Kod(¢uimenToB. [I1g 3TOro 3HayeHHs YCKOPEHHH,
XapaKTepHU3YIOIHX HCXOAHYIO CEHCMHUYHOCTH, YMHOXAIOT HA IPYHTOREIE KO3 (QHIHEHTHI
IBYX BHJOB COOTBETCTBEHHO [ KOPOTKONEPHOIHOM F; H NNIMHHONEPHOJHOH YaCTH CIIEKTpa
F,. T'panuiia Mex Ty KOPOTKONEPHOAHON M JNTHHHONEPHOIHON YaCTBIO ClIEKTpa YCTaHOBJICHA
nepuonoM 0,3 c.

7.10 3aBHCHMOCTE IPYHTOBEIX K03()QHIMEHTOB F; OT CeHCMHUYECKOH eCTKOCTH R B
nHHeiiHOM IuanasoHe BosjeHcTBHil (yckopenume HcxonHeix BosueHcreuii S < 0.25g)

PAacCYHTERIBAIOT B aHAIIMTHYECKOM BHIIE TIO Cl)OpMYJIE

lg Fla=-041g R+ 132. (7.2)
AHANOTHYHBIM CTOCOBOM MOJTYYAETCH BHIPAKEHHE IS TPYHTOBEIX KO (HIIHEHTOB /'y
lg F,=-0,61gR+2. (7.3)

B 000HMX BEIpaXEHHSX DPA3MEPHOCTE CEHCMHYECKOH JXECTKOCTH R BHIYHCIAETCS B
TOHHAX HA KBAJPATHEI METp B CeKyHRy [T/(M*-c)].

7.11 Tlpu yckopeHHsSX MCXONHEIX BoszeficTeuit S > 0,25g rpyHTOBEIE KO3 UIHEHTEI
YMHOXaI0Tcs Ha k02 hHUIHEHTEI OTKIOHEHHs OT MiHefiHocTH K, onpejenseMsle mo Tabmue

B.1.

| B HABOP |
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7.12 Vdet cekTpansHEIX 0coOeHHOCTelH IPYHTOREIX TONII H pacdeT COOTBETCTRYIOMAX
aKceeporpaMM OCYIIECTBIIAIOT C MCIIONE30BaHHeM nporpaMMel NERA (Min aHanmoru4Hsx),
IOe B KAYECTBE BXOJHBIX [AHHBIX I[OMHMO MCXOJHEIX AKCENepOrpaMM HCIONB3YIOT
nonydennsle 1pu CMP pafioHHpyeMEIX NIOMANOK MapaMeTphl Mofaeneii rPyHTOBOH TOMIIH
(CKOpOCTH MONEPEYHBIX BONH, IUTOTHOCTH, MOIMHOCTH, 4 TAKKE NAHHBIE O HENHHEHHEIX
CBOMCTBAX KaXJOro clos), a BEIXOJHEIMH [IaHHEIMH SBISIOTCS CHEKTDEl peakKllHH,
K03(pUIHEHTE THHAMHYIHOCTH M aKCeJieporpaMME], YYHTEIBAIOIIHE JIOKANLHEIE YCIIOBHS

paHOHHPYEMOH INIOINANKH.

8 PesyabTaThl CEICMHYECKOro MHKPOPaHOHHPOBAHHS

8.1 B cocras oryeTHBIX MaTepuanos no CMP exonar:

a) oT4eT, cojiepKaluii noapobHOe oNHcaHHe W Pe3yNILTATE IPOBEJEHHEIX paboT;
6) TexcToBEIe U rpaduyecKre IpUIIokKeHHs (rpad UKy, TaONHIIEL, pa3pessl U Ip.);
B) kapra CMP uinu nonmuketHas tabnuua (s muHelHoro obnexra).

8.2 TekeT oTyeTa JOMKEH CONEPHKATE CIENYIOLIHE pas/Ielkl:

- BBEJICHHE;

- obmue cBefeHHs O paiioHe paboT;

- CBecHHS 00 HCXOOHOH CEHCMHYHOCTH,

- HHKEHEPHO-TEONOTHYECKHE YCIIOBHA TEPPHTOPHH,

- pe3yNeTaThl reo(pu3ndecknx pabor;

- pac4eThl CIEKTPAIBHEIX XaPaKTEPHCTHK H aKCEUIEPOrPaMM;

- CMP no xoMnnexcy MeToJI0B;

- BEIBOJBI H PEKOMEHIALIHH;

- CIIHCOK HCIIOJIB30BAHHBIX ONMyONHKOBaHHEIX H (DOHIOBEIX MaTepHAJIOB;

- TEKCTOBEIE M rpaduyecKse NpHIOKEHHS.

: B HABOP
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IIpunoxkenne A

(cpaBouHoOE)
Onpeaeneuue CKODOCTEﬁ NonepevyHBIX BOJIH MO HHMXKEHEPHO-TE0JIOTHYECKHM NAHHEIM

Hapsny ¢ HenocpencTBEHHBIM H3MEPEHHEM CKOPOCTEH MONEPEUHEIX BONH B NIPAKTHKE
CMP paspabortan u BHeIpeH croco0 OIEHKH 3HAYEHHH CKOpocTed Vs ¢ HMCHojb30BaHHEM
KOCBEHHEIX NpHeMoB. JlaHHEBI crmocob OcHOBaH Ha CBA3H AeQOPMALMOHHBIX H YIPYTHX
XapaKTePUCTHK rpyHTOB. JedopMalMoHHbIe XapaKTePUCTHKY OIPEIeNnsioT IPH IPOBEACHAH
HHXEHEPHO-TE0IOrHYECKHX H3bickanui. [ledopManonHEle cBOHCTRA TPYyHTa OIEHHBAIOTCS
MonyneM obmel nedopManuy HiH CUENTIEHHEM.

Jlns cesi3u Monyns gedopMaiui Epep H CKOPOCTH TONEPEedHEIX BONH Vs HCIONB3YIOT
COOTHOIICHHE:!

lg Vs =0,6lg Epeg + 1,55, (A1)

rae Vs ui3MepeHo B METPax B CEKYHLY, Epep — B MEranackansx.

OmnpeneneHHe CKOPOCTH MOIEepPeYHEIX BONH Vs NHCIIEPCHEIX TPYHTOB Yepe3 3HaueHHd

cueruienus C npueeneHo B [7].

IIns CKaNbHBIX MOPOJ, Kak IpaBHIO, BMECTO MOy AedOpMalMH HCIONE3YIOT

BEJIHYHMHY Mpe/e)ia Ha OJJHOOCHOE CHATHE Oy

Vs = }—16‘:‘“ , (A2)

IIpH 3TOM €CIIH BBEIPA3HTE Ocx B [MACKAIAX, 4 P B KHJIOIpaMMax Ha KYEH'E[ECIG{ﬁ METP, IOIy4aroT

Vs B METpax B CEKYHIY.

Y
:'j>‘1
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Kos¢dduuneHTsI 0OTKI0OHEHHA OT JHHEHHOCTH

Ipunoxenne b

(cpaBoHOE)

Ta6bnuna B.1 — KoapumuenTr! oTkioneHHs oT MHHeHHOCTH K

CelicMHYeCKas JKECTKOCTh, YCKOpEHHE HCXOHOTO CEHCMHUYECKOro BO3ACHCTBHS, &
/(M?-¢) 0,25 0,5 0,75 1,0 1,25
200 1 0,7 0.5 0.45 0,4
600 1 0,9 0,75 0,7 0.6
1300 1 1 0.9 0,85 0,8
2000 1 1 ] 1 1
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