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OCOBEHHOCTHY CEMCMHUYECKOI0O MUKPOPAHOHUPOBAHMUS
JIMHEAHO-MTPOTSKEHHBIX OB BEKTOB

PaccMOTpeHBl OCOGEHHOCTH CEHCMAYECKOTO MHKPOPAHOHHPOBAHHA (CMP) sHHEHHO-NPOTAKEHHRIX
ofmexton (JITO). Dxsupanentom Kaptsl CMP juis JITIO aBasercs momikeTHas Tabnnia. MonHocTs rpyHTOBOH

TOJIIIH, OTBETCTBEHHOM 3a CeHCMHYECKHE TIapaMerpsl,

g JITIO. Tloxaszasa BO3IMOKHOCTH OlpeAeseHHs

CKOPOCTH TIOTIEPEdHBIX BOH UEPE3 HIMKEHEPHO-TEQUIOrHYECKHe XapaKTePHCTHKH TPYHTA: MOAYIIH Ae(OPMALUH,

mioTHOCTH B Koadduments [Tyaccona

Kmwouessie cjoBa:
nonukeTHAs TabIHIEA; MOIHOCTE aKTHBHOM 30HEL

OcobeHHOCTH HHKEHEPHO-TCONOrHYCCKMX  H3BIC-
KanuH, rcodusuueckue paboTel M celicMHYecKoe
mukpopaionuposanne (CMP) smHEHHO POTSHKHBIX
obwexrton (JITIO), Takux Kak Tpaccs! TpyOOIpPOBOJIOE,
aBTOMOOHIILHBIE W JKEME3HOMOPOKHEIE MATHCTPAIH,
HPOTSUKEHHBIE TOHHEINH M T HACTOIBKO Crie-
tHaHbl, 4TO 00CYKICHHE COCTABMAET COMEPKAHNE
HACTOAIIEr0 COOOLICHIS.

TIpexk e Bcero, OTMETHM OCHOBHBIE 0COBEHHOCTH,
ornugaiomme JIIO, OcHoBHAS 0COOCHHOCTE 3aKIIIO-
YaeTcA B CAMOM HA3BaHHH - JIMHCHHAA NPOTHKEH-
HOCTL 00BEKTa - Oy/ib TO JKese3Has Jopora, [MIOCceH-
Has Tpacca, He()TENpoBOA M TJL. - HAMHOrO
TMPEBLIIIAET ero MonepeyuHsie pasmepel. MikenepHsle
H3BICKAHHSA B TAKOM CIY4Yae COCPE/OTOHEHB! BJOIb
Y3KO# TO/I0CKI, TIONEPEYHHK KOTOPOH HE NpeBbiluaeT
COTHH MeTpoB. JleTalbHOCTE W3LICKAHHH BAOMIb
THHEHHBIX OOBEKTOB BEChbMa BHICOKA, HANpUMeEp, Ha
150 kM Tpaccel TpyOONpOBOIHOH cHcTemsl Boc-
tognas Cubups — Tuxmii oxean (BCTO) npuxo-
aunock cabime 2500 nryphos M CKBAKHIL

B TakoM crmydae npe/iCTaBi¢HHE B BHIE KapThl
sechma HeaddexTHBHO. boslee nenecooOpasHbEIM B
cnyaae CMP JITTO npesicrasisercs  MCIoMb30BAHHE
TAbNMI, C YKA3AHHEM MECTOIONOKEHHA Y4acTKa M
COOTBETCTBYKIIHX  HHXeHEPHO-CEHCMOTOrHIECKHX
XapakTepHCTHK. JTOr0 HeT B  HOPMATHBHBIX
JAOKYMEHTax, IJie Ha BCE CIyvan »XH3HH Tpebyercs
coctasienue kapt CMP. Ho xakoif cMeicn KapT, 1o
cymectBy, a H¢ ¢opMamsHo? B kawaoH Touke
IUIOLIAZKH PaiOHMPOBAHMSA  ONPEIeNnHTh CCHCMM=-
yeckyio WHTeHCHBHOCTH. Ho 9T0 ke mocturaercs B
ciyuae JITIO ¢ MCNONB30OBAHWEM  TIOMHKETHOM
tabnuiel. Crano ObITh, B ATOM ClTyHae MONHKETHYIO
Tab/IMily MOKHO PAcCMaTpHBaTh Kak aHAJOr KapThl.
HopMaTHBHEIE JOKYMEHTHI, COCTABICHHEIE CBBIIE 25
JeT TOMY Ha3zaj, B [JaHHOM BONpPOCE OTCTajn OT
TpeCoBaHKH KHIHH,

Bonbmmoe 3HauCHHE B 3TOM CiIy4ac NPEACTABIACT
MPHHUMI 30HMPOBAHMSA TPAacChl Ha XapaKTCepHBIE
yyacTKH. HanpuMep, TAKAMH XapaKTepHBIMH y4acTKa-
MM MOTYT GBITh BOJIOpa3/e/bHble NOBLITIEHHBIC YIacT-
KH ¥ MCCTa TTepeceyeHHs I0CTATOMHO IIIMPOKAX Pex.

Hakomen, snaunrenbHas mnpoTskenHocts JITTO
obycapanBaer M3IMEHYHBOCTb MCXOJHOM ceHemud-
HOCTH paaNHYHEIX YYacTKOB Tpacchl. Tpacca
329aCTYI0 TICPECCKAeT PaiioHbl, 3HAYHTENLHO Pa3iiH-
yalonmecs: 0COOCHHOCTSMU CCHCMHYECKOrD peuMa,
nepecekaeT smbo mpubmkacTcs K yHMacTKaM
aKTHBHBIX pa3fomMoB. Takum oOpasoM, ccnd Ha
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ceficMHYeCKOE  MHKPOpallOHHPOBAHHE,

JTHHEHHO-TIPOTSHKCHHEIE  OOBEKTHI;

TepPHTOPHH, 110 KOTOpEIM npoxoauT Tpacca JITIO, ne
MMeeTca KapT JeTaskHOro celicMudeckoro paionn-
POB@HHS, TO COBEPHIEHHO HEOOXOAMMO IPOBECHHE
WCC/Ie/lOBAHMIT 110 YTOYHEHHIO MCXOIHOH  ceidic-
MHYHOCTH. McxogHas ceHeMHYHOCTh BIOIbL TPAacchl
moxer GbiTh paccunTaHa no nporpamme SEISRISK
Wi 10 nofoGHEIM TporpammaM. ToOYHOCTh, ¢
KOTOpOH Ao/bkHa OBITh  paccuyHTaHa HCXOAHAA
CeHCMHMHOCTD, Ao/mkHa Obith He Xyke 0,1 Ganna. B
npocTelieM  CIydac MOXHO — BOCHOJIb30BATLCA
kaprams OCP-97 [ Ynomor B.M., [Iymunnna JL.C,,
1998].

Eme ognuM MOMEHTOM W3BICKAHWH 110 Tpacce
JITIO, xoTopslii TpebyeT crenHaTbHBIX 00BACHEHHH,
ABASETCA BOMPOC O MOIMHOCTH IPYHTOBOH TOMNIIH,
OpHHHMAaeMON Wi pac4€ros TIPHpAaLLeHHA
SanmeHOCTH, DTa BeIMUHHA AO/DKHA COOTBETCTBOBATH
MOIIHOCTH aKTHBHOTO CIIOS TPYHTA, OTBETCTBCHHOIO
3a (JOPMHpOBAHHE CEHCMMHCCKOrO CHIHama TpyH-
TOBBIMH  ycioBuamm, s Takmx  nerkmx"
coopyxeHHit Kak TpyDa raso- wim HedTenposoja,
TpAcca Kele3HOH WIH aBTOMOOHILHOA AOPOTH M T.M.,
cnao NpHrpyKAIoUMX CI0H IPyHTa, 3Ta MOIIHOCTH
MOxeT ObITh CHIKEHa /10 5 M.

JUts OUeHKH BIMSHHS JIOKQIBHBIX YCIOBHH Ha
CeHCMHUIECKYI0 HHTEHCHBHOCTh TIPH H3BICKaHMSX 1101
JITIO xaK MpaBHIIO MCTIOMB3YETCHA METOZ CEHCMHYECKHX
sectkocTeil, [lpn mpoBeieHHH  CelicMOPa3BEIOYHBIX
paor mo Ttpacce JITIO BecbhMa S(PGHCKTHBHBIM H
HEJI0POTHM TIPEICTABIACTCA HCMOML30BAHHE METOIMKH
SASW i MASW [Munixapa K., 2006].

[MoMuMo  3KCHEPUMEHTANLHO  TOIY4EHHBIX
3HAYCHHH CKOpOCTEH MOIEePeuHkIX BOJIH, BO3MOKHO
OllEHMBATh 3HAYeHMA Cckopoctelt Vs, wHcmonb3ys
KOCBEHHbIE 1pHeMbl. [Ipn 3TOM MOKHO GbiIO
HCTIOMB30BaTh CBs3b Ae)OPMAIMOHHEIX H YIPYTHX
XapakrepucTHk rpyHToR, B patore [ITpamenenwe...,
1992] npuBoaATcs TpadMKH CBA3N JWHAMHAYECKOrO
MOIYIsS YOPYrocTH M MOAYMA AedopMalMH i
AHcrepcHBIXx TpynToB. Jlns ruMH, CYIIMHKOB H
IECKOB 3Ta CBA3k MOkerT OBITh  BEIpaXkeHa
coorromenneM E,,, = 20 E,p, A€ Ejegp - MOIYIH
nedopmaumm, a  E,, - AMHAMHYECKWH MOYITh
ypyroctd. OTCIOHa MOXKHO, HCTIOJb3Ysl BRIPAKEHHE
cBA3H MoAyas ynpyroctu E u monyns casura G, E =
2(1 + o) G, rae o - koabdument [lyaccona s ruH
M CYMIHHKOB paBHbii 0,3, u N0ACTaBHB

G = p Vs’ MOXKHO NOTYSHTh BEIpAKEHHE I Vs:

Vs = [10,, .
Vp(+o)
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Ecin E,.y Boipakeno B Ila, p — B kr/im® , 10 Vs
MOTYHHM B M/C.

B kayecTBe mapaMeTpoB ‘‘cpemHero rpyHTa’
MoryT ObITh B3ATBI 3HadeHna Vs = 300 m/c n
mnotaocTs p = 1800 kr/M’, COOTBETCTBEHHO Cpe/iHAs
ceficMHMECKasn KECTKOCTh OIEHHBANACh BEIHYHHOH
(p Vs) = 5410° kr/c:m’. Buifop B KauecTse
OIPEENAIONIEro NapamMerpa CKOPOCTH TIONEpetHbIX
BONH ObUl OOYCNIOBNIEH TeM, HWTO MPH TOM MOXKHO
ObUIO HEe VIUTHIBATH BIMSAHHS 0OBOJHEHHOCTH TPYH-
Ta. [IpuHATHIC MApaMeTpHl “cpenrero rpyaTa » Giams-
KM K COOTBETCTBYIOIIHM 3HAUCHHAM, PEKOMEHIOBAH-
HbIM B PykoBozgcTse [PecnyGnmkanckne. .., 1986].

HakoHen,  caeayeT — OTMETHTb, 4YTO  MIpH
coopykermnn  JIITO, Kkak mnpaBumo, NPOBOJAT
OMpeNeNeHHBIC  WHXKCHCPHBIC  MEPOTIPHATHA MO
VIYIIMIeHH0  CBOHCTB  CamOH  BepxHel  HacTH

TPYHTOBOTO MACCHRA, HAIIPHMEP, CHUMAIOT BEpPXHUI
CII0if PBIXJIBIX TPYHTOB HIIH HPOBOAAT (YHAHPOBAHHE
peixnoro cnos, 1lo aTol npu4HHEe pPEKOMEHAYeTCs
NPOBOMMThL [iBA BApHAHTA pACYETOB! C YHMCETOM
HEH3MEHCHHBIX CBOWCTB IPYHTOBOH TONINH M MOCIe
YCHJIEHHA e HecylleH criocobHoCTh.

Ocoboti u ovens eaxcnou saoaved npu CMP JITIO
AGAAEMCA YUem ONACHbIX 2E0N02UNECKUX NPOYECCOR
Ha yuacmxe uccaedogamuil. TlOTEHUHAIBHO MHOTO-
o0pa3zue K30reHHBIX Ie0JIOrHYecKHX MPOLEccoB Ui
JITIO ce#3aHO C BBICOKOH CTENEHbIO H3IMEHYHBOCTH
KJINMATHIECKHX, T'€0NIOr0-CTPYKTYPHEIX H pelbeiHBIX
yCIoBHMH BHONE Tpacchl. B yCHOBHAX BBICOKO-,
CpeaHeropess ¢ CHIBHO MEpecedeHHbIM penbedoMm,
BO3MOXKHO 00pa3oBaHMe OMOI3HEH, obBasos,
ochinel, ceneif H JaBHH. B PLIXJIBIX HETBEPTHIHBIX
OTJIOKCHUAX, [OKPLIBAIONINE CKIOHLI, PA3BHBAIOTCH
ONON3HH-CIUTLIBEL,  OIUTHIBHHKEL, OCOBBI, TPHYPO-
YCHHBIC K CJIOI0 CE30HHOTO MPOMEp3aHus — MpoTan-
BaHus. Ha yuwacTkax MEXropHbIX BHAAHH M PaBHHH
(anTFOBHAIBHBIX, O3EPHBIX, 03€PHO-A/LTHOBHAIIBHBIX)
pacnpoctparensl  3abonauuBaHWe, OBpaKHAA M
pevnas apo3ns, cypho3zns, H00BEIE TPOIECCHI.

Onom3Hy HUMECIOT B PAIC CIYHMAcB OUCHb HMIHPOKOE
pacnpoctparenue. CBA3aHO 2TO ¢ OIHOH CTOPOHBI €
JIOCTATO4HO KPYThIM penbe)oM, KOrZa CKIOHBI

npespimator 107, Jlumme Ha OTAENBHBEIX YHACTKax
Habmonalorcs Gosnee kpyTele ckaoHel,  Jlpyroii
NPHYHHOH  CPABHHTEABHO IIHPOKOFO  Pa3BHTHA
OMOA3HEN ABJIACTCA HAMMUHE MOIIHOTO OCAOYHOro
YEXJIa HA CKJIOHAX BO3BLIIICHHOCTCH.

3abonauMBaHMe HA HCCIETyeMOH TeppHTOpHH B
IPaHAIEX  KOPWIOpa, TPWIEralomero K  Tpacce,
tposeaserca B Bune Gonor m 3abonoveHHBIX 3eMeb.
3a6o/oEHHBIME SBIAIOTCA MHOTHE TOHMBI KPYTTHBIX
PeK M MX NPHTOKH, peXe, HAANOHMEHHBIC Teppackl. Ha
3HAYATENBHOH MPOTSHKCHHOCTH Tpacckl Oomota H
3ab0/104CHHBIC 3CMIH PACMONATAIOTCS B HEMOCPENCT-
BeHHOH OGmmoctn or Hee. Hambonbinee pacnpoct-
paHeHne 0QI0TA MMEIOT B 30HAX HEOTCKTOHHYCCKHX
nenpeccwii. TIpu 3TOM Ha CKIOHAX M BOIOpA3Aciax, Ha
BRICOKHX Teppacax npeodnanatoT 3a60104CHHBIC 3eMITH.
Ha noiimMax 1 mmskux Teppacax bomsmie Gonor. Bonora
MPOSRIAIOTCS B [OBBILIEHAH CEHCMHHECKON MHTCHCHRB-
HOCTH Ha Y4acTKax, I7ie B paspese WHpoKo MpeicTanie-
HEl JIOCTATOMHO MONIHEIE TOMIH  TOP(SHHKOB.
O6BogHerHe, CBAZAHHOE ¢ DONOTAMH, TAKKC IOBBIIIACT
ceilcMHYeCcKne BO3ACHCTBHA, 4TO oTMedcHO nipn CMP.

Hanbonemyio onachocrs B perumoHax Cesepo-
Boctoka PoccHu npesicTaBiset HATMYHE B PAIC 30H B
TOMIE TPYHTOB YHYAacTKOB € MHOTOJIETHEMEP3JIBIMH
noposiamu (MMII) u B ocobennocTH NpOCIoeB Nbaa
monHocTRIO 10 | M u Gonee. [Tpn HensOexHOM mpo-
TAHBAaHWH BO BPEMN (YHKUHMOHHPOBAHHA TpyDoOmp-
OBOOHOH CHCTEMEI MOTYT BOZHHKHYTH Je()OpMALHH.
Ha 310 Hano obpaTiTs ocofoe BHHMAaHHE,
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OCOBJIMBOCTI CEMCMIYHOI'O MIKPOPAMOHYBAHHS JUHIMHO-BHIOB)KEHUX OB'EKTIB
A.C Aawomun, B.B. IMorpe6uenxo

PosrasHyTo ocobnmBocCTi cefiemivHoro mikpopaionysanus (CMP) niniiiHo-nporskanx 06'exris (JITIO).
Exsisanentom kapru CMP mna JIITO e nomiketna Tabnuus. [loTykHiCTE TpYHTOBOI TORIII, BIANOBIAAIBHOI 32
ceficmiuni napamerpn, mia JIIO. IToka3ana MOXIHBICTH BH3HAYEHHS IMIBHIKOCTI MOMEPEYHHX XBHIL dYepes
IHZKEHEPHO-TE0JIOTI9HI XapaKTepHCTHKH TPYHTY: Moayai Aedopmanii, minbHocTi i koedimientn [Tyaccona.

Kawuosi caoBa: ceiicMigHe MikpopailOHYBaHHS; JiHIHHO-MpoTskHI 00'€kTH; nomikerHa TabmHis,

MOTY)KHICTH aKTHBHO! 30HH.

SEISMIC MICRO-ZONING PECULIARITIES IN LINEAR OBJECTS
A.S. Aleshin, V.V. Pogrebchenko

Peculiarities of seismic micro-zoning (SMZ) of linear objects (LO) were discussed. The equivalent of
SMZ map for LO can be picket table. The possibility of S-wave velocity determination due to engineering-
geological features of soil (deformation modules, density and Poisson coefficients) was shown.

Key words: seismic macro-zoning; linear objects; picket table; thickness of active area.
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