MHHHUCTEPCTBO
CTPOMTEJBLCTBA M XKHJIUIHO-KOMMYHAJILHOT'O
XO35MCTBA POCCAMCKON ®ENEPAIITNA

(MHUHCTPO POCCHH)

IPHKA3
or” 7G » dqigcz)?lg. 2016 Ne GE7/np

Mockga

06 yreepxaennu csoja npasui «TpaHcnopTHEIE COOPYKEHHS
B ceificMuyeckux paiionax. IlpaBuia yToHeHHs HCXONHOH ceiCMHYHOCTH
U ceficCMHYecKOro MEKpOpaioHHPOBAHUA»

B cootsercTBuH ¢ IlpaBHnamMu paspaboTKH, YTBEpPKICHHI, omyGIHKOBaHH,
U3MEHeHHS M OTMEHBl CBOJOB MpaBuWl, YTBEPXKIEHHBIMH IOCT2HOBICHHEM
[Ipasutenscrea Poccuiickoli @enepalun  OT 1 wmons 2016 r. Ne 624,
nommyHktoM 5.2.9 myskra 5 Ilomoxenus o MHUHHCTEPCTBE CTPOMTENBCTBA
W KHTHIIHO-KOMMYHAIBHOTO X03siicTBa Poccuiickol denepaliiy, YTBEPXIEHHOTO
nocraHosnenneM IlpasutenscTBa Poccumiickodl @enepanyy OT 18 sosbpa 2013 T.
No 1038, mymxtom 33 IDnasa paspaboTké H YTBEpXZICHHUI CBOJOB TpaBHIl
W aKTyajus3allii paHee YTBEPXNKIEHHBIX CBONOB TpPABHI, CTPOWTCNBHBIX HOPM
v npasun Ha 2015 r. ¥ MIAHOBBIH NEPUOZ A0 2017 r., yTBepXIEHHOTO NPHKA30M
MuHHCTEpCTBA  CTPOUTENLCTBA W JKHIMIIHO-KOMMYHANBHOTO  X037HCTBA
Poccuiickoit ®emepaumn oT 30 wuioHA 2015 r. Ne 470/np ¢ H3IMEHEHHIMH,
BHECEHHBIMM  IPMKa3oM  MMUHHCTEpCTBA ~ CTPOMTENBCTBA M KMIHIIHO®
KOMMYHAJIBHOro Xo3sicTBa POCCHACKOH ®Genepanun ot 14 centabps 2015 r.
Ne 659/p, 1 pu K a3 bL B 2 J0:

1.  YTBepauTh M BBECTH B JEHCTBUE 4Uepes 6 MecsAleB CO JHA HM3[aHHA
HACTOSAIIEr0 TpHKasa NpHIAaraeMbld CBOJ MPaBHI «TpaHCIOPTHEIE COOPYXEHHA
B ceficMuuecknx paiioHax. IlpaBuma YTOUHEHHA HUCXONHOH CeHCMMYHOCTH
¥ celiCMHYeCKOro MUKpPOpPaiOHUPOBAHKAY.

2.  JlemapTaMeHTy IPaJiOCTPOMTENBHOR JEATENBHOCTH M apXMTEKTYPBI
B TeyeHue 15 mHel co OHA U3@HKA [IPHKa3a HarnpasHTh yTBEPXKAEHHBIH CBOX NPaBHN
«TpaHCOPTHEIE COOPYXEHHS B ceficMuveckux paifopax. [IpaBuna YTOYHEHHA
HCXOIHOH ceicCMUYHOCTH H ceficMHYeCKOro MHKpOpaiOHHPOBaHHA?
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Ha  perucTpaliil0 B  HalMOHambHBI  opran  Poccumifckoit  Pepepanuu
110 CTaHJapTH3aIHH.

3. JlemapTaMeHTy TpagOCTPOMTENbHOM NEATENBLHOCTH K apPXHUTEKTYPhI
obecneynts omy6nukopaHMe Ha opHUManbHOM calite Munctpos Poccuu
B HHQOPMALMOHHO-TEIEKOMMYHHKALMOHHOX  cetd  «MHTepHeT»  Tekcra
YTBEPXIEHHOIO CBOJA NpaBuNl «TpaHCTIOPTHBIE COOPYXEHHA B CEHCMHMECKMX
paiioHax. IlpaBuna YTOYHEHMN HCXOAHOH CEHCMHYHOCTH H  CelCMHYECKOro
MHKPOpaHOHHPOBaHHA» B 3IEKTPOHHO-UH(poBoi dopme B Tedenne 10 nuelt co nus
PEerucTpalliil CBOAA NpaBHN HAUWOHATBHBEIM opraHoM Poccmiickoit ®epepauuu
I10 CTaHJAPTH3ALHH.

4.  KouTponb 3a HCNOJHEHHEM HACTOAIIErO IIPHKA3’a  BOZIOXKUTE
Ha 3aMeCTHTe/1 MUHHCTPA CTPOMTENECTBA H IKUIUIIHO-KOMMYHAIBHOTO X03AHCTBa
Poccniickoii ®enepaunu X.JI. Masnuaposa.

H.o. Munuctpa ,@(/ E.O. Cuappa
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MWHWCTEPCTBO CTPOUTENBLCTBA
W XKUNULLHO-KOMMYHAINBHOIO XO35IUCTBA
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TPAHCIIOPTHBIE COOPYXEHMS B
CEUCMUYECKHUX PAMOHAX
IIpaBuna yrouHeHHs HCXOXHOM CEHCMMYHOCTH H
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IIpenucioBue
CaeneHnns o cBoJe npaBuI
1 UCTIOJIHUTEJIb — O6wecTBo ¢ OrpaHHYEeHHOH OTBETCTBEHHOCTHIO

«IIpoekTHpoBaHKe, 06CITeJ0BAHHS, HCIIBITAHMS CTPOMTENBHBIX KOHCTPYKIHi (000
«ITOHCK»)

2 BHECEH Texnu4yeckuM KOMHTETOM M0 cTaHgapruzamuin TK 465
«CTpouTeNnLCTBOY

3TIOAT'OTOBJIEH k yrtBepxpeHuto [lenapTaMeHTOM IpalOCTPOUTENBHOM
JEATeNIbHOCTH W apXWTeKTyphl MHHHCTEPCTBA CTPOMTENLCTBA M KHIHILHO-
KOMMYyHaIbHOTO X03sicTBa Poccuiickoit @enepamu (Muncrpoit Poccun)

4 VIBEPXK/IEH mnpukazom MuHHCTEpCTBA CTPOMTENBCTBA M IKMIHIIHO-
KOMMYHaJIbHOT0 X03s1#icTBa Poccuiickoit @enepauun ot 16 nexabps 2016 r. Ne 961/mp
¥ BBEJIEH B JieficTBye ¢ 17 urons 2017 r.

5 SAPETUCTPUPOBAH ®@enepanbHbiM areHTCTBOM 0 TeXHUHYECKOMY
perynipoBanuio u MeTposioruu (Poccranapt)

6 BBEJIEH BITEPBEIE

B enyuae nepecmompa (3amenbt) wiu ommenvl HACMOAU{ez0 ce00d HPAGUN COOMBEMCMEYIOUjee
yeedomuenue bGydem onybruxosano 6 ycmanosnennom nopadke. Coomeemcmsylowas umHgopmayus,
YeeOoMNeRUe U MEKCMbl PAZMEWAIOMC MAKHCE & UNPOPMAYUOHHOT cucmeMe 0Bue0 RONbI0BAHUA — HA

oghuyuansnom catime paspabomuuxa (Muncmpoii Poccuu) & cemu Humepuem

© Munctpoii Poccun, 2016

Hacrosmii HopMaTHBHBIA JOKYMEHT HE MOKET GBITE MOJHOCTBIO MIIM YACTHYHO BOCTIPOM3BEIEH,
THPRXKHPOBAH H PACMPOCTPAHEH B KayecTRe O(HLIHANBLHOIO H3aHus Ha TeppHTopHH Poccuiickoi Menepauuu

Ge3 paspewenua MuHcTpos Poccru
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Beenenue

Hacrosmm#t cBox mnpaBun paspaboTaH B COOTBETCTBUM ¢ TpeGOBaHHSMU
(enepanbHeIX 3aKkOHOB OT 27 nekabps 2002 r. Ne 184-®3 «O TexHHYECKOM
peryimpoBaHim», ot 30 gekabps 2009 r. Ne 384-®3 «TexHWYecKuil persiaMEHT o
OesomacHocTH 3maHuit M coopyxenui» u or 29 mioHs 2015 r. Ne 162-®3 «O
cTanaapTuzanuy B Poccuiickoit ®enepamumy.

Pabora semonnera OOO «ITOUCK» (a-p reom-mud. Hayk, npod. I.C.
[llecmonepos, uwx. C.I'. Illecmonepos). Tlpn pa3paboTke HACTOAIIErO CBOJA IPABHI
OBUTH MCHONB30BAHBl MaTepHansl paGoT M0 yTOYHEHHIO HCXOIHOM CEeHCMHYHOCTH H
CeHCMHYECKOMY MMKPOPaiOHHPOBAaHHIO YYacTKOB CTPOMTENBCTBA TPaHCHOPTHBIX
obsextoB, BemonHsBmmxcs O3 PAH (a-p dus.-mar. Hayk, npod. B.H. Yiomos, o-p
reosl.-MUH. Hayk, pod. E.A. Pozoocur), nentpom «Hayka» CO PAH (kaH. TexH. Hayk
C.A. Ilepemoxun), OAO «Dynnamentnpoekr» (umx. KA. Kocmenxo, max. A.B.
Xunvko), U3K CO PAH (a-p reon.-mun. Hayk B.H. Jocypux).
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CBO/JI [IPABHI

TPAHCNOPTHbIE COOPYXEHUA B CEACMUYECKMUX PAMOHAX
Mpasuna yTouHEHUA UCXOLHOMN CEACMUYHOCTU

M CEMCMUYECKOro MUKPOpalioHUpPOBaHUA

Transport structures in seismic zones,

Rules for initial seismity detailing and seismic microzoning

Hdara eeegennsa —2017-06-17

1 O6nacTe npuMeHeHHs

Hacrosumii cBonm npaBuil ycTaHaBIWBaeT NpaBulia NpOBeNeHHs paboT o
YTOUHEHHIO HCXOJHOH ceiicMuuHOoCTH (YHC) 1 celicMHyecKOMY MHKPOpPaiOHHPOBAHHIO
(CMP) 1npu U3BICKAHMSX YYacTKOB HOBOTO CTPOUTENBCTBA, PEKOHCTPYKIIHH,
KalliTAJIEHOTO PEeMOHTA H BOCCTAHOBJIIEHHA TPaHCIIOPTHBIX 06‘7:6[{'1"03, BKIIFOYAas
TPaHCIIOPTHEIE 3/1aHHA, B CEHCMHYECKUX palioHax.

Hacrosmui cBox mpapui He pacmpoctpansiercs Ha YUC u CMP tepputopuit
FOpOAOB M JpPYrHX HACEJIEHHBIX IIYHKTOB, IIPOMBIIILIEHHEIX, 3HEPreTHYECKHX,
TUIPOTEXHHUYECKUX U CENbCKOXO3AMCTBEHHBIX COOPYXEHMH, a TaKkKe Ha COOPYIKEHHUs

BBICOKOCKOPOCTHOI'O ZKEJICIHONOPOXKHOI'O TPaHCIIOPTA.

[lpamevanus

| Mcxonnas celicMuynocTe ompemensiercs B Gamnax mixamel MSK-64 no kapram obmero
CeHCMHYeCKOro paioHupoBanus Poccuiickoit eneparuu (npunoxenne A CIT 14.13330.2014).

2 JlpaBuna Hactosiero cBoa NpPaBHNI AeTAIM3MPYIOT OCHOBHEIE TpeGOBAHHA K YTOYHEHHIO

HCXOJIHOH CEHCMHYHOCTH U CeHCMHYECKOMY MHKpOpaiOHHpOBaHHIo, HanoxkeHHEIe B CI147.13330.

Hsnanne opunmansuoe
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2 HopmaTHBHBIE CCBIIKH

B HacTosiiem cBojie MpaBHiI HCTIONE30BaHbl HOPMATUBHEIE CCBUIKM Ha ClIeIyIOIIHe
JIOKYMEHTHI:

I'OCT 25100-2012 I'pyntst. Knaccudukanus

CIT 14.13330.2014 «CHuIT II-7-81* CTpouTenseTBO B CelicMudeckux pattoHax» (¢
n3MeHeHueM No 1)

CIT22.13330.2011 «CHuII 2.02.01-83* OcHoBaHus 30aHUH H COOPYKEHHID

CIT24.13330.2011 «CHuII 2.02.03-85 Craiinble hyHIaMEHTEI»

CI134.13330.2012 «CHuIT 2.05.02-85* ABTOMOGUIBHEIE OPOTHY

CII35.13330.2011 «CHulI 2.05.03-84* MocTs! 1 Tpy6bi»

CII47.13330.2012 «CH#IT 11-02-96 MuxeHepHsie H3BICKAHUS /IS CTPOHTENbCTBA.
OCHOBHEIE TTONIOKEHHSD»

CIT119.13330.2012 «CHwuII 32-01-95 Xenezusie goporu koneu 1520 mm»

Ipumeyanne — Ilpu MONB3OBAHHM HACTOSIUIMM CBOLOM MPABHI LENECOOGpPAIHO MPOBEPHTE AEHCTBHE
CCBUIOYHBEIX JOKYMEHTOE B HH(pOpMaudoHHOH cHcTeMe ofmero NONE30BaHWA — Ha O(HUMATLHOM caiiTe
denepansHOro opraHa MCMOTHHTENBHON BIACTH B c()epe CTAHAAPTHIALMH B CeTH MIHTEpHET WM Mo eXerofHoOMY
HH(OPMALMOHHOMY ykasaTemo «HaumoHaneHele cTaHaapTe, KOTOPLIH OMyGIHKOBAH M0 COCTOAHMIO Ha | AHBapA
TEKYLIEro roaa, M Mo BEITYCKaM exeMecayHoro HHopMalMOHHOro ykasatens «HauwoHaisHele CTAHAApTHI» 3a
TEKYIUHH roa. Ec/i 3aMeHeH CCRLTOYHEIH JOKYMEHT, Ha KOTOpPKIH JaHa HeJaTHPOBAaHHAA CCHUTKA, TO PEKOMEH/IYeTCH
HCMONE30BaThH ASHCTBYIOMLYIO BEPCHIO 3TOTO JIOKYMEHTA C YHETOM BCEX BHECEHHEIX B JJAHHYIO BEPCHIO H3MEHEHHI,
Eciu 3aMeHeH CChUIOYHBIH NOKYMEHT, Ha KOTOPHIH laHa JaTHPOBaHHasA CChLIKA, TO PEKOMEHIYETCA HCMONb30BATH
BEPCHIO 3TOr0 JOKYMEHTA C YKA3aHHBIM BBHIIIE FONOM YTBEpIKAEHHA (NpHHATUA). Ecnu nocne yTeepiKaeHuA
HacTOAILEro CEOAA IMPABHJT B CCHIIOYHBIH JOKYMEHT, Ha KOTOpPBIA AaHa JaTHPOBAHHAN CCHUIKA, BHECEHO H3MEHEHHE,
3aTPardBaloIlee MONOXKEHHE, HA KOTOPOE [laHa CCBUIKA, TO 3TO MONOKEHHE PeKOMEHIyeTcs NpHMEHATh Be3 yuera
AaHHOTO H3MEeHEeHH:. Ec¢/iH cChIo4HBIH JOKYMEHT OTMEHEH 03 3aMEHEL, TO MOJI0KEeHHe, B KOTOPOM JaHa CChUTKA Ha
HEero, peKOMeHIyeTCA MPHMEHATE B YaCTH, HE 3aTpardBaiolieit 3Ty ccblnky. CeneHHA o NeHCTBHH CBONOR MpaBHi
uenecoobpa3Ho nposepHTh B PejepanbHOM HHPOPMAaLHOHHOM (OHIE CTAHAAPTOB.

3 TepmuHBI H onpeaeeHHs

B HacTosmieM cBome mpaBM1 = OpPHMEHEHBI CIEAYIOLIME TEPMUHBEI C
COOTBETCTBYIOIIMMH OIIpeeNeHHAMHU:

3.1 akTHBHBIN pa3iom: PasioM 3eMHOMN KOPBI MM Beelt TuTochepsl, 0 KOTOPOMY
3a nocieanue 10 000 neT NporCXoUiIK CMEIeH S TOPHAIX TIOPOJL HITH BO3HHKAIIM OYaru

3EMIIETPACEHH.
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3.2 aMniHTyAa pa3pbiBa: BelWYKMHA OTHOCHTENBHOTO CMEIEHHs B IUIOCKOCTH
paspbiBa ABYX CMEXHBIX TOYEK, HAXOASAIIMXCS Ha POTUBOIONI0XKHEIX KPBUTEAX paziioMa.

3.3 aMIJINTyJHAs XapaKTepPHCTHKA celicMHMYecKoro Bo3jeiictBua: PacueTHas
aMIUTUTYZa CEHCMHYECKMX YCKOpeHMH (CKopocTeif, mepemelneHwit) rIpyHTa,
IIPUHUMAaeMasi P4 NPOeKTHPOBAHUH COOPYKEHHH.

3.4 6ann mxansl MSK-64: Mepa onacHOCTH 3eMIIETpSCEHMs, OPe/esieMas Mo
peaklMy JIOofled W JKHMBOTHBIX, H3MEHEHHAM 3eMHOM IIOBEPXHOCTH, I[TOKa3aHHsIM
CEHCMOMETPHYECKHX NPUOOPOB, TSIKECTH MOBPEXAEHUH HEKOTOPHIX THIIOB 3[aHMH H
COOpYKEHHH NOHM)KEHHOH CefiCMOCTOMKOCTH.

3.5 B3Opoc: Pa3phIB co cMeleHreM BHCSYErO KPBLIA Pa3ioMa BBEPX IO IIOCKOCTH
paspsiBa.

3.6 BoaHO-NecyaHble MOTOKH: [TOTOKM JOHHBIX OTIOXKEHHH, o0pasyronmecs Ha
MOJIBOJIHBIX CKJIOHAX IpPH 3€MJIeTpsceHMH. MoryT BO3HHKaTh TakKke Ha OGeperoBbIX
CKJIOHaX pEeK, O03€p, BOJOXPaHWIHUII, CIOXEHHBIX CJabbIMH BOIOHACEIIIIEHHEIMH
MIECKaMH.

3.7 runoueHTp 3emuerpacedus: HavankHas TOYKa pa3pbiBa TOPHEIX IOPO/,
3aBepiaroInerocs obpasopanueM (06HOBIEHHEM) TEKTOHHYECKOIO pa3ioMa.

3.8 30ma apoGnenmsi:  JIe3MHTErpHpOBAHHBIA MACCHB TOPHBIX  [OPOZ,
PAacIoNIOKEHHBIX MeX Ty KPELIBIMH pa3jioma.

3.9 ncxonnasn (HopmaTHBHas) celicMH4YHOCTL: ONAacHOCTH 3EMIETPICEHHS B
nenelx 6amnax mxanst MSK-64, omnpeneisieMas MO HOPMATHBHEIM KapTaM O6IIEro
CEHCMHUYECKOr0 paHOHHUPOBAHMS B 3aBHCHMOCTH OT TpeGoBaHUH, NMpPeNbABIAEMBIX K
CeMCMOCTOMKOCTH coOpyiKeHuH (06BseKkToB kiaccoB celicMoctoikocetH I, 11 u III).

3.10 kaTeropusi rpyHTa no celicMHYeCKHM cCBolcTBaM: XapakTepHCTHKA
pacyeTHOM TOJIIM IpyHTa, B 3aBUCHMOCTH OT KOTOPOHM yCTaHABIHBAaeTCs orubdaroras
HOPMATH30BaHHBIX CIIEKTPOB  CEHCMHMYECKOTr0 BO3JACHCTBHA Ha  COODYIKEHHE
(ko3 duIHEEeHT THHAMHYHOCTH ).

3.11 knace celicmocTolikoeTn: CHcTeMHas (TaKCOHOMETpHYECKas) eIUHMIA,

HO3BOJISIIONIAS YIIOPSIOYUTE MHOXKECTBO COOPYKEHHH 0 CBOMCTBY BBIICpPKHBATh Oe3
= 3
= ===
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Pa3pyLUEHHs 3eMIIETPACEHHS, NMOBTOPAIOIIHECS C PAa3IUYHON BEPOATHOCTBIO B MECTE

PACIIOIOKEHHST 00BEKTA.

[IpuMeuaHue — TpaHcnopTHEIE COOPYKEHHS M0 CEHCMOCTOMKOCTH MOAPa3AENIiOTC Ha TPH KJiacca ¢
JOMYCTHMEIM 1PH TPOEKTHPORAHHH CEHCMHYECKMM PHCKOM (BEDOSTHOCTBIO MPEBBLILEHHS CHILI PacYETHOTO
3eMNeTpAceHHA 3a HHTepBan spemenu 50 ner) 10 %, 5 % u ot 2,5 % mo | % nns coopyxeHHH Kiaccom
ceiicMocroiikoetu 11, Il u I cooTBercrBenHo. IIpuHATEIM 3HAUECHHAM PHCKA COOTBETCTBYIOT CEHCMMYECKHE
cobeITHA, TOBTOPAIOLIMECH B cpelHeM ¢ uHTepBaioMm Bpemenu 500, 1000 u ot 2000 go 5000 ner. OTHeceHHe
COOpYXKeHHH K KiaccaM ceHCMOCTOHKOCTH BBINOJIHAETCH COMIACHO MPABHIIaM MPOEKTHPOBAHMA TPAHCHOPTHEIX

COOpYEHHH B CEHCMHYECKHX paifoHax.

3.12 numna  (cmex) pasnmoma: JluHus mnepecedeHHs 3eMHON IOBEPXHOCTH
ILNTOCKOCTERIO pasphiBa.

3.13 marauTyaa: Mepa 3emierpsceHus, XapakTepusylooulas B HesBHOH (opMe
SHEPTHIO, BEIACTHUBIIYIOCS IIPH 3EMIETPSCEHUH B BUIe CEHCMHYECKUX BOJIH.

3.14 o6bmee ceiicMuyeckoe paiioHupoBanme: IIpoueaypa BbIeJeHHsT Ha
TEPPUTOPHH CTPaHEl METONOM BEPOSTHOCTHOI'O aHAlM3a CEeHCMHMYECKOH OIacHOCTH
(BACO) zoH ceiicMuuHOCTRIO 6, 7, 8, 9 1 10 6amios no mxane MSK-64.

3.15 oyar 3emaerpsicenns: OOnacTh pa3phiBa 36MHOH KODEI, COIIPOBOXIAEMOT0
OBICTPOM MOABMIKKOH KOHTAKTHPYIOLIUX TOPHEIX IIOPOJI.

3.16 pasznom: PazpeiBHOE HapyIeHHe B 3eMHOH Kope, 00pas3oBaBlieecs B polecce
TEKTOHHYeCKuX AehopMallii rOPHBIX MOPOI.

3.17 cOpoc: Pa3phlB co cMelleHHeM BHUCSIYEro Kpblla pa3jioMa BHH3 [0 IIOCKOCTH
paspsiBa.

3.18 copoco-casur: Pa3speiB, BKmo4aroimii B cebs cOGPOCOBYIO M CHABHIOBYIO
COCTaBJISFOLIME OTHOCUTENBHOTO CMELEHHUS KPBLIbEeB pasioMa.

3.19 cnBur: PaspplB ¢ OTHOCHTENBHBEIM CMELIEHHEM KpLUILEB pasjioma B
HaIpaBJIEHHH €T0 ITPOCTUPaHHUS.

3.20 ceficmm4eckas kecTKocTh rpyHta: [IpousBeneHue IUIOTHOCTH T'DYHT2 Ha
CKOPOCTE PaclpoCTpaHeHHs B CJI0e CEHCMHYECKHX BOJIH.

3.21 ceificmuueckne BoaHbi: KojebaTenbHbli MPOLECC PACIpPOCTPAaHEHHS

OBICTPBIX M3MEHEHHH HanpsKeHHO-Ie(hOPMHUPOBAHHOTO COCTOSIHHS 3€MHOM KOPBI M

4 s S e — e - 5



U4

CIM 269.1325800.2016

BCeH NUTOC(EPEl H3 OyYara 3eMIETPACEHHs Ha COMpeENbHbIE YIACTKH HENP M 3€MHOi
IIOBEPXHOCTH.

3.22 ceficmnyeckoe MukpopaiionupoBanue; CMP: Kommiekc HHIKEHEpHO-
Ie0JIOTHYECKHX H HHIKEHEPHO-CEHCMOIOTHYECKHX PaboT, MMEIOLIMX IENBI0 BEIIEIEHHE
Ha TEPPUTOPHH CTPOUTENLHOTO 00BEKTA MHKPO30H, CYIIECTBEHHO Pa3IHYaiOIMXCs 110
CEeHCMHUYECKOM OMTaCHOCTH.

3.23 celicMHYHOCTL CTPOMTENBHOW mJowaakun (y4acrka): OmnacHOCTb
3€MIETPACEHH Ha JaHHOM Y4acTKe, OolpeJenseMas ¢ y4eTOM KJIacca CefCMOCTORKOCTH
pasMelaeMoro Ha y4actke ob6bseKTa, a TakKe KOPPeKUHMH HCXOAHOM CeHCMHYHOCTH 3a
CYET CEHCMHYECKOro peXHMa B MYHKTE CTPOHTENLCTBA, MECTHBIX HHIKEHEPHO-
F€0JIOTHYECKHX U reoMOp(]OIOrHuecKHx YCIIOBHIA.

3.24 ceiicmoaucyiokannu: M3MeHeHns 3eMHOM TOBEPXHOCTH, BO3HHKAIONIME TIPH
3eMIeTpsiceHUAX. PasnugaroT ceicMoTekToHUYecKue (pa3phIBbl 3EMHOM MOBEPXHOCTH,
MOIHATHS, OIYCKaHHs, TOPH30HTAIBHEIE IIEPEMEIICHMS YYacTKOB 3eMHOM KOpEI),
CeMCMOrpaBHTAllMOHHEIE (OIION3HH, 00BaJIbl, CEJH, JaBHHEL, BOAHO-TIECUAHEIE NOTOKH,
rpuoHbl) U BUGpALMOHHEIE (BEPTHKANBHBIE PA3PEIBLI H OCTATOYHEIE MEPEMEIIECHHS B
IpYHTe, BBI3BaHHBIE pAacHpOCTpaHeHHEM ceWcMHYecKHX BoaH). Ilo Bpemenu
BOZHMKHOBEHHMs pa3iIv4al0T COBPEMEHHEIe (3a MOCIeqHHEe HECKOJBKO COTEH JIET),
ronoteHoBsle (3a nocaequue 10 000 net) u HGonee ApeBHHE Mal€0CEHCMOIUCIIOKAITHH.

3.25 coeKkTpajibHasi XapAKTEPHCTHKA CeCMHMYeCKOro Bo3JeficTBHA Ha
coopymenue: CnexTp HaubONBIIMX YCKOPEHHH OCLHMIUIATOPE, COOTBETCTBYIOLIMM
AAHHOMY 3€MIETPSCEHHIO, HIM Orubaroias CHeKTPOB HauOONBIIMX YCKOpPEHHIt
OCUM/UIATOpa, XapakTepu3ylollas BO3MOXHOE BO3JEHCTBHE Ha COOpYKEHHE
COBOKYMHOCTH MHOTHX 3eMIETpsACeHHH. CneKTphl, MOCTPOeHHEIE IS OTHOCHTEIBHEIX
HaubOJNIBIINX YCKOPEHHH OCIMILIATOPA, H3MEPEHHBIX B AOJMX HAUOONBIINX YCKOPEHMUIA
KosnebaHul rpyHTa, HA3bIBAIOTCH HOPMAIH30BAHHEIMH.

3.26 cpeanHe mo cefiCMHYECKHM CBOMCTBaM rpyHThI: [IOKpPOBHEIE OTIIONKEHUS,
CeliCMHYECKas XECTKOCTh KOTOpBIX (IIpOM3BENEHHE IUIOTHOCTH IPYHT4 Ha CKOpPOCTE

TOTIEPeYHBIX CeCMHUYECKHX BOJIH) 67IH3Ka K 655 T/(M%"¢).
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3.27 TekToHnYeckoe 3emaeTpacenne: KonebGanus rpyHTa, BEI3BaHHBIE YIIPYroif
OTZaded IOPHBIX MOPOJ NpH MX pasphiBe B IpOIECCE TEKTOHHYECKHX AedopmMaruii
3€MHOH KOPBL.

3.28 ypaBHenHe MaKpoceiicMHYecKOro MoJisi: MaremaTHyeckoe BEIpaKeHUe,
IO3BOIISIOLIEE NPUOIMIKEHHO ONpENeNuTh CHIIY 3eMIETPSCEHHs B M3BECTHOM ITyHKTE
DPaBHUHHOW MECTHOCTH [UIl YYacTKOB, CJIOXEHHBIX CpPEJHHMH 10 CelCMUYEcKUM
CBOWCTBaM 'PYHTAMH, 110 MATHUTY /1€ 3€MIIETPSICEHNUS, [TyOuHe oyara, SITHLIEHTPATBHOMY
DPacCTOSTHHUIO M SMIHPHIECKUM K03 prLreHTaM.

3.20 ypaBHeHHe MeToAa celCMHYECKMX JKeCTKOCTeii: MareMaTHdeckoe
BEIpXKEHHE, [103BOJIAIONIEE ONPENEIIUTE [IPUPAIIeHHe CEHCMUYHOCTH ITUIOLIANKH 34 CYeT
MECTHBIX MHXEHEPHO-I€OJIOrHYEeCKHX YCIOBHH 10 CeHCMHUYECKOH IKECTKOCTH
HCCJIElyeMOT0 TPYHTA.

3.30 ypaBHeHHe celicMHYeCcKOro pexkuma: MareMaTHUYeCKOEe COOTHOIIEHHE
MEXIy CHIIOH 3eMiIeTpsiceHus mo mkane MSK-64 ¥ cpelHUM NpOMEIKYTKOM BPEMEHH B
rojiax Mexny 3eMIIETPSICEHUSIMH 3TOH CHJIBI B MECTE CTPOHUTENLCTEA.

3.31 yrounenne ucxomHoi ceiicMuunoctn; YHC: Ilpouenypa KOppeKTHPOBKH
CeMCMHUYECKOM OITaCHOCTH, ycTaHOBIeHHOH kapTamMu OCP, Ha OCHOBaHHH YTOYHEHHEIX
JaHHBIX O CEHCMOTEKTOHMYECKOH 00CTaHOBKE B paliOHE CTPOMTENLCTBA M pacyeTa
CeliCMHYECKOro pexuMa (TIOBTOPSIEMOCTH 3eMIIETPSICEHHI) B JAHHOM ITyHKTE.

3.32 mkajna MSK-64: CeiicMuueckas luKajia, Cly)Kallas Ijs OLEHKH B Hammax
OITACHOCTH 3EMIIETPSCEHUH B 3aBUCHMOCTH OT pPeaki[iy JIOJeH W HBOTHBIX, THKECTH
MOBPEX/IEHHH HEKOTOPEIX TUIIOB 3AaHHH U APYrux 3¢pekToB KonebaHuii rpyHTA.

3.33 smuuenTp: Touxka Ha 3eMHOH IOBEPXHOCTH, pAacClOJOXKEHHAd Haj
THIIOLEHTPOM.

3.34 snuueHTpajbHOe paccTosiHHe: PaccTosHHME MEXIy M3BECTHBEIM ITYHKTOM H

SITHLIEHTPOM 3EMIIETPACCHHA.
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4 OcHOBHbIE NMOJOKEHHS

4.1 Pabotel mo YUC u CMP Ha yuacTkax, NpefHa3HAYEHHBIX [ CTPOUTEILCTBA
TPaHCIOPTHBIX COOpPYKEHHH, BHIMOJHAIOTCS B LENAX YTOYHEHHSI OIIACHOCTH
3eMIIETPACEHNH Ha OCHOBaHMH JaHHBIX 00 aKTHBHBIX Pa3ioMaX, CEHCMUYECKOM PEXHME
B IyHKTe CTPOMTENbCTBA, CEHCMHUYECKHX CBOMCTBAX H3y4aeMOH TONIIM TPYHTa M
reoMop(OIOTHHECKHX YCIOBHSX Y4aCTKa CTPOMTENLCTBA.

4.2 3anaun YHUC u CMP 3ak/0oyaoTes B KOJTHYECTBEHHON OLIEHKE CelCMMYECKOro
BGB,I[E‘ECTBHH, 4 HMCHHO: BBIABJICHHH aMILIHTYIHBIX H CHIEKTPAJIEHEIX XapaKTEPHCTHK
CEeHCMHYECKOTO BO3/IEHCTBHSA Ha COOPYKEHHE NPH 3eMJIETPACEHHH PACUETHOM CHIIEL

4.3 Tlpu BEIOITHEHWH MHKEHEPHO-CEeHCMONOTHYECKHX HCCIEIOBAHMN IPOBOIATCS
clemyrollue BUIsI pabor:

- H3y4YeHHE MAaTEepHalOB paHee BBINOJHEHHBIX HCCIeNOBAaHHE 110 MH)KEHEpHOMH
CeMCMOIOriy, CeHCMOTEKTOHUKE M CeHCMUYHOCTH palioHa, a TAaKXKe JaHHBIX OOIMX
HHXKEHEPHO-TCOJIOrHYECKHX H3BICKaHUH W a3pPOKOCMHYECKOI0o 30HIHPOBaHHA y4acTKa
CTPOHUTEIIBECTEA,

- BHU3yaJbHBIE CEHCMOTEKTOHMYECKHE M MakKpocelcMuueckue oOcliefloBaHHsS Ha
y4acTKe CTPOMTENIbCTBA H NPUIIETAI0NIEH TEPPHUTOPUH;

- F€0JIOrHYeCcKue, reoie3ndecKue, reohuzuueckie U reOXMMHIecKHe paboThl;

- CEHCMHMYECKHH MOHHTOPHHI C IIOMOILBIO CETH BPEMEHHEBIX CEHACMOCTAHLINI;

- KOMIUIEKCHBIH aHalu3 BCel COBOKYMHOCTH MOMYYEHHBIX JaHHEIX, OQOpMIEHHEIH
B BHJIE CBOJHOTO OTYeTa, COAepIKalllero 3Ha4YeHHWe YTOYHEHHOM CEHCMHYHOCTH paioHa
CTPOUTENILCTBA, KapTy (cXeMy) CeHCMHYecKoro MHKpOpaliOHHpOBaHMS YydyacTKa
CTPOMTENBCTBA, PEKOMEHAyeMble AaMIUTHTYJHBIE M CHEKTPalbHble XapaKTEPHCTHKH
CEHCMMYECKOr0o BO3/ICHCTBHS HA COOpYKEHHE.

4.4 Padoter mo YUC u CMP Ha yuacTkaxX CTPOMTENBCTBA TPAHCIIOPTHBIX
CODPYDKE:HHF'I BBIITIOJIHAIOTCA OpraHH3allisAMH, KOTOPEIM B YCTaHOBICHHOM [HOpAOKE

NpenoCTABIIEHO MTPABO Ha IPOBEJICHHE 3TOr0 poJa NesTelIEHOCTH.
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4.5 Tlpu naHAPOBAHUM COCTABA, 06BEMa U METO/IOB BRIMOJIHEHUs paGOT 110 OLIEHKEe
ONACHOCTH 3€MJICTPJACEHHHM PEKOMEHIYeTCs Y4YMTHIBATE BO3MOXKHBEIH COLIMATBHEIH,
JKOHOMHMYECKMH M  JKONOorudeckui ymepd, oOyClOBIEHHBIH IpeKkpalleHHeM
beHKLIHDHHPOBB,HHH TPaHCIIOPTHEIX CHCTEM H aBapHAMH TPaHCIIOPTHERIX CPENCTB B
pe3yibTaTe CEHCMOTEKTOHMYECKUX, CeHCMOTrPaBHTALIMOHHBEIX H  CEHCMHYECKHX
BoszelictBuii. Copepxanue pabor mo YHUC u CMP JOKHO COOTBETCTBOBATh
JIOIyCTUMOMY CEHCMHYECKOMY DHCKY (Kiaccy CefiCMOCTOMKOCTH MpPOEKTHPYEMOTO
COOpYKEeHHS).

4.6 Mzyuenne CeHCMOTEKTOHHMKM M CeHCMHUYHOCTH paiioHa 10 (OHIOBEIM
MaTe€pHalaM IpOBOJHTCA Ha Y4YacTKax CTPOHTEIECTEA DG’LEKTOB BCEeX KIIACCOB
cericMocTodkocTH. Ha »Tol oOcHOBe ¢ y4eToM [JaHHBIX OOMIKMX HHIXKEHEPHO-
TEONIOTHYECKUX H3BICKaHMH YINpOIUEHHBIMM METOJaMM OLEHHMBAeTCs CEeHCMHWYHOCTE
y4acTKoB 00BEKTOB KiaccoB cedicMocToiikocTd II u Il M nmaHupyroTcs crelyanbHEIe
HHH(EHBPHO-CEﬁGMOJIDPH‘IECKHG HCCIIENOBaHHA YCHOBHﬁ CTPOHTEIECTEA 00BEKTOR

KJ1acca ceicMocToiKkocTH I.
[IpumMmeyanne — [Ipu u3pickanusax o6bekToB Kiaccoe ceifcMocTolikoctr 11 u Il monerwre

MeTOJIEl HCCIIeIOBAaHUH, BKITIOYas celicMopa3Be Ky, IPHMEHSIOTCH B CITydasX, IepeYrcIeHHbIX B 6.21.

4.7 Tlpu oLieHKe ONAaCHOCTH 3eMIIETPsACEHHH Ha y4acTKaxX CTPOUTENLCTBA 00BEKTOB
KinaccoB ceiicmocTtoiikoctd II u Il pekoMenmyeTcsi HCHONB30BaTE KOPPESILIHOHHEIE
YPaBHEHHs MHXXEHEPHOH celcMonoruy (ypaBHEHHE MaKpOCEHCMHYECKOIO IIOJI,
ypaBHEHHE MeToJa CeHCMHYECKHX KECTKOCTEH, ypaBHEeHHE CEHCMHYECKOTo pekuMa M
Ip.), a TaKkKe MpHONMKEHHBIE METOIBl pacyeTa, YYUTHIBAIOIIHE BIUAHHE penbeda
MECTHOCTM U MECTHBIX MH)XXEHEPHO-T€OJIOTHYECKHX YCIOBHM Ha AaMIUIMTy[IHBIE H
CIIeKTpaJbHEIE XapaKTEpPUCTHKH CeHCMHYECKOro BO3IeHCTBUS HA COOPYIKEHHE.

4.8 Ins ob6bexTOB Kiacca celicMoCTOHKOCTH | aMINIMTyZAHBIE M CHEKTpallbHBIE
XapaKTEPUCTHKH CeHCMHUYECKOT0 BO3IEHCTBUS Ha COOPYXKEHHE, MONyUYEeHHEIE PacyeToM
C JHCIONIE30BAaHMEM KOPPEIALMOHHBIX 3aBHCUMOCTEH MeXIy MHaHHBIMM 0OImx

WHXEHEePHO-Te0IOTHUYECKUX H3BICKAHUH U CKOPOCTSIMU CEHCMHYECKHMX BOJIH B IPYHTE,
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clnefyeT TPOBEPAThH M YTOYHATH C IPHMEHEHHMEM MHCTPYMEHTAJIBHBIX METOIOB
HH)KEHEPHOM CelCMOIOTHH.

4.9 Pe3zynsTarsl paboT MO OLIEHKE OIIACHOCTH 3eMIIETPSCEHUH OQOPMIAIOTCS B BUJIE
CBOJIHOI'O OTYeTa I10 CECMOTEKTOHMKE, CEHCMOYCTONYMBOCTH CKIIOHOB U CeCMHUYECKOMH
OIAaCHOCTH H3y4aeMoH TeppuTopuy. CelicMuueckas ONacHOCTB [MOKa3bIBAETCA Ha KapTax
(cxemax) yTOYHEHHOTO CEHCMHMYECKOro palOHHpOBaHHS B TIIOJIOCE [OPOTH U
CEHCMHYECKOT0 MHKpPOpPaHOHMPOBaHMsS Y4acTKOB COOpYXKEHHH, OIpelensieMbIX
TEXHHYECKUM 3afaHueM. MacmTab kapT (CXeM) yCTaHaBIMBA€TCA B 3aBHCHMOCTH OT
0CODEHHOCTEH MH)KeHEPHO-Te0IOTHYECKOH OOCTAHOBKM ¥ DPA3MEPOB TEPPUTOPHH
(akBaTOpHM) BEITONHAEMEIX paboT.

4.10 IIpUMEHHTENBEHO K COOPY)KEHHUSIM Kiacca CeHCMOCTOHKOCTH | mMaTepuansl
UCCNEOBAHUH I10 CEHCMOTEKTOHHMKE MOIDKHBEI COLEPKATE CBEJIEHMS O ITOJIOKEHUH
BO3MOXKHEIX OYaroB 3emjerpsceHudt B pamuyce mo 100-150 kM, BEI3BIBAIOIIMX
COTpsiceHHs CHIOH 7 OamioB ¥ Oonee Ha IIIOMIANKAX, CIOXEHHBIX CpeJHHUMH II0
CEMCMHYECKHM CBOHCTBaM IpYHTaMH, B IIYHKTE CTPOHTENBCTRA, O THIe (B30poc, copoc,
CIIBUT, COPOCO-CIIBUT U Ip.) U XapaKTepHCTHKAX BO3MOXHEIX Pa3pBIBHBIX IBHIKEHHH Ha
3eMHOHM ITOBEPXHOCTH, MAKCHMAJIBHEIX 33PErMCTPUPOBAHHBIX M PACYETHBIX 3HAYEHHSIX
MarHuTyJi, HabarofaeMelx U Haubojee BepOATHBIX IIyOHMHAaX O4aroB, COBPEMEHHEIX H
FOJIOLIEHOBBIX CEHCMOJMCIIOKAIMAX B KPOBIE KOPEHHHIX INOPOJ M CIOSX MOKPOBHBIX
OTJIOXKEHMH, & TaKKe O IPYTUX MPOSIBIEHUAX CeHCMOTEKTOHUYeCKOH akTUBHOCTH. Cle sl
PasjiOMOB Ha 3eMHOH IIOBEPXHOCTH, X CEMCMUYECKas aKTUBHOCTH 3a nocnegaue 10 000
ner W Oonee MAOMKHBI OBITE ITOATBEPXKIEHB! MaHHBIMM IIOJIEBEIX HH)KEHEPHO-
reoJoruyeckux paboT M [AUCTAHIMOHHBIX CHEMOK, a4 TaKKe MaTephalaMH CeTH
TIOCTOSHHBIX CEHCMHUYECKUX HabmoieHHi 1 BpeMEeHHBIX CeHCMOCTaHIIHH.

4.11 Marepuansl paboT MO OLEHKEe ONACHOCTH 3eMIIETPSICEHMH Ha Y4acTKax
CTPOMTEJIBCTBA COOPYXKEHMHM Kiacca celicMocTolikocTd | [OIDKHBI  comepKaTh
HH(pOpMAaIHIO O 3eMieTpsceHHAX HauboNbIIeH CHIBI Ha y4YacTKe CTPOMTENIbCTBa 3a
TOJIOLIEHOBEIH TNEPHUOJ BPEMEHH, CEHCMUYECKOM peXXUMe Ha Ipuiieraronieif kK o0bekTy

TEPPUTOPUH, CKODOCTSX CEHCMHYECKHX BOJIH, 3HAYeHHSX OHHAMHYECKMX MOyliei
i) 9
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neopMalliy M IPYyrHX XapakTEPUCTHKaX IpPyHTa B Mpelenax pacdeTHOM TOJIIIH,
NOJIOXKEHHH I'PAHMI] MHKPO30H YyYacTKa CTPOUTENLCTBA C PAa3NMYHONA HWHTEHCHBHOCTEIO
CEMCMHYECKOr0 BO3[GHCTBHS, a TakKe O BO3SMOXHBIX CelicMoOpasphiBax, obBamax,
OTIONI3HAX, CENMsX, TaBHHaX, BOJAHO-NIECYAaHbIX MOTOKAX, Pa3KKEHUH I'PYHTa U JPYTHX
SIBJIEHUSIX, 00YCIOBIEHHBIX IOA3EMHBIME TOIYKAMH PaCYeTHOMH CHIIEL

4.12 Ha xaprax (cxemax) YHC u CMP onacHOCTh CEHCMHYECKOTO BO3AEHCTBHS
yKaspIBaeTCs C OKpYyTJeHHeM [0 pdecaTodi wacTH Oamnma wkanel MSK-64 wmu B
(pu3IecKUX eIMHHUIAX H3MEPEHHs KapTHPYEMOro napameTpa (B BHJe peKOMEHIYEMBIX
Uil MCIONB30BaHHMS TpH IIPOEKTHPOBAaHHH AaMIUIUTYZA YCKOPEHHs, CKOPOCTH,
nepeMelleHys konebaHuil TpyHTa) C TpPUEMIIEMBIM [yl [PaKTHYECKHX Ienel

OKpYTJTIEHHEM 3HA4YEeHHs OIpPENENIeMON BeTUYHHEIL.

5 YTouHenHe HCXOAHOM celiCMHYHOCTH PaiiOHA CTPOHTE/NLCTRA

5.1 HUcxonHyro ceHiCMHYHOCTD B 3aaHHOM reorpau4eckoil TOYKE ONpEeNelaioT B
uesbix 6annax ceiicMuueckoi mkanbl MSK-64 o ogHo# 13 eficTBYIOMUX KapT 0611ero
celicMHYeCKoro paiionuposanus (mpunoxenue A CIT 14.13330.2014), Beibupaemoii B
3aBMCHMOCTH OT KJlacca CelCMOCTONKOCTH 0OBeKTa.

IIpu onpeneneHuH UCXONHOH CEHCMHYHOCTH 00BEKTOB KIACCOB CEHCMOCTOMKOCTH
L, II, IIT cneayer ucmone3oBats kapTel OCP-2015-C, OCP-2015-B, OCP-2015-A ucxons
13 obecreYeHHs BepOsATHOCTH HENpPEBLINIEHHS CHITBI PACYETHOTO 3eMIleTpsiceHus 99 %,
95 %, 90 % 3a unTepBan BpeMeHHu 50 JeT WK MAaTeMaTHYECKOTO OXHUOAHHMSI HHTEpPBAA
BpPEMEHH MEXy ToJYKaMH pacueTHo# cunsl 5000, 1000 u 500 neT coOTBETCTBEHHO.

5.2 OnpenensemMas o kapraM obIero ceHcMHYECKOTO palOHMPOBaHus HCXOQHAs
CEHCMHYHOCTE ITyHKTa CTPOMTENBCTBA OTHOCHTCSH K YYacTKaM, pPACIIONOKEHHEIM Ha

POBHO¥ MECTHOCTH U CIIOKEHHEIM CPEHUMH [0 CEHCMHUYECKHIM CBOMCTBAM MPYHTaMH.

[Ipumeuvanue — K cpeiHuM 1o ceficMHYECKHM CBOMCTBaM IDYHTaM OTHOCATCS IIECYaHO-
IJIMHHCTBIE OTIOXEHHS C CeHCMMYECKoH KecTkocThio pVs = 655 T/(M*:c), rme p — HOpMaTHBHAA

IUIOTHOCTE TPYHTa, T/M”; Vs — CKOPOCTH MOTIEPEYHEIX CefiCMUYeCKMX BOJH B IPYHTE, M/C.

10 ‘ _-._\- LAY
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5.3 3a HOpMaTHBHEIE 3HAYEHUA aMIUIUTYAHBIX XapaKTEePHCTHK KOJIeOaHHii TPyHTOB
clelyeT MpUHMMAaTh MaTeMaTH4deckoe OXHIOaHHEe HauOONBIIHX aMIUTUTYA JULL
NpEeNCTaBUTENBHEIX  BBIOOPOK  HHCTPYMEHTANBHEIX  3alMCcedl  3eMIIeTpsACEHMI,
TIO3BOJISIOIIMX BEINONHATE UX CTATHCTHYECKHH aHamu3 (MpUilokeHue A).

IIpy OTCYTCTBHM [OCTATOYHBIX MHAHHBIX 00 M3MEHYMBOCTH HCCIIENYEMBIX
XapaKTEPHCTHK B HMEMM&ECH BI:IGOPKB O OIIpedelIEeHHA HOPMAaTHBHEBIX 3HAYEHHH

YCKOpEHHs, CKOPOCTH H IIepeMeIleHUs TPYHTa JIONyCKaeTCs MCIob30BaTh Tabnuiy 5.1.

Tabauna 5.1 — XapakTepucTHkH KoleOaHHH TPYHTa NIPU 3eMIIETPACEHHAX

HHTEHCHBHOCTE

CEHCMHYECKOTO VYckopenne, cm/c? CkopocTs, cM/c [Tepememenue, cM

BOZIeHCTRHA, Danmel

7 100 8,0 40
8 200 16,0 8.0
9 400 32,0 16,0
10 800 64,0 32,0

5.4 lna coopyxeHu#dl knaccoB cedcmoctodikocth II u III HopMartuBHEIE
aMIUTUTYZHBIE XapaKTepUCTHKH KoleOaHWi IrpyHTa YTOYHSIOTCS MO JaHHBEIM pacyera
CeHCMHYECKOT0 pexKHMa B IIyHKTe CTPOUTENECTRA (MIpunoxeHue B).

5.5 Ilpu cocTaBneHWH ypaBHEeHHS CEHCMHYECKOTO peKMMa HaxOHAT NMPOMEXYTKH
BpeMeHH (CpeflHHe IepHOIEl TOBTOpPAEMOCTH) Tj, COOTBETCTBYIOILHE CEHCMHYECKHM
COOBITHAM LIENIOYHCIIEHHON CHIIE [; B ITYHKTE CTpOUTENbCTRA. IIpH BEINTOIHEHHH pacyeTa
CEHCMOIIOTHYEeCKHEe OpraHu3allid MCIONB3YIOT MOJENH O04YaroB 3eMIeTpsACEeHHH,
OpUHATEIE Tpd  paspaboTke  AEHCTBYOIMX KapT oOIIero  CeHCMHYECKOro
paliOHHUPOBaHUA, WIH OPYTHE MOIEeIH, 00O0CHOBaHHBEIE EOJIOrO-reopU3n4ecKUMHU U
CeHCMOTEKTOHUYECKUMH HCCIIEZJIOBAHUAMH B pallOHe CTPOUTENLCTBA.

5.6 Tlo Ha#ineHHEIM napam gKcen (1;, T;) ¢ NpAMEHEHHEM MaTeMaTHYECKHX IPHEMOB

00paboTKH JaHHBIX YHMCIEHHOTO SKCIIEPMMEHTa ONpEAensioT  Ko3(h(HIHMEHTEHI

»:.d /i ‘_ =
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KOpPeNsLMOHHOIO ypaBHEHHS JorapudMuyeckoro tuma (ypaBHEHHS CEHCMHYECKOTO
peXXrMa) B IIyHKTE CTPOUTEBCTBA

I = a+ blgT, (5.1)
TZE a, b — sMIupu4eckue Kod(QHUIHEHTH ypaBHEHHS CeHCMUYECKOr0 PEXUMa;

T — cpenHuii TpPOMEXYTOK BpEMEHH, W3MEPSEMEIH B rojax, MexIy
3EMIIETPSICEHHAMMU CHIIOH | B MecTe CTPOUTENECTRA.

5.7Ilo ypaBHeHmroo (5.1) HaXOAAT YTOYHEHHYIO CHIy 3€MIIETPACEHHS I,
COOTBETCTBYIOIIYI0 MNpoMexyTky BpemeHd T = 500 ner ans oOwexToB Kmacca
cericmocTorkocTd Il u T = 1000 ner mns obwsexToB knacca ceiicMocToikocT 11 unmu
JOnyCTMMOMY pHCKy B pasMepe 10 %-nHoro m 5 %-HOro mnpeBblllIeHHS PacieTHOrO
CEHCMHYECKOT0 BO3/IEHCTRYS 3a HHTepBas BpeMeHH 50 neT.

5.8 YTouHeHHas MO0 ypaBHeHHIO (5.1) cHiIa 3eMIETPACEHHMS OTIMYAEETCH OT
CEMCMHYHOCTH IIYHKTa, YyKa3aHHOH Ha coorBeTrcTByiowel kapre OCP, mHa
MOJIOKUTENIBHYI0 MIIH OTpHUATeNbHOe 3HadeHue Ol.,, yuuThIBarolee CeHCMUYECKHH
pexxuM MecTHOCTH. B mrobom ciyyae anis fnanpHeliero pacdeTa IPHHAMAIOT, YTO
monyib 61, He noykeH npeseiath 1,0.

5.91Ipu wu3BICKaHMSAX COOpYXKeHHM Kiacca ceiicMocTodikoctH [ nnma YHUC
COCTaBIIAIOT KapTy aKTHBHBIX Pa3jioOMOB, PaclookKeHHBIX B paguyce mo 100—150 kM ot
00BeKTa, ¥ OT CEHCMOreHEPUPYIOIIHX Pa3/IOMOB 30H BO3MOKHBIX OYAroB 3eMJIETpACEHH it
BBIMIOJIHAIOT pac4eT CEHCMHYECKHMX BO3ACHCTBHH IS CpemHHX II0 CeHCMHYECKHM
CBOMCTBaM I'PYHTOB M POBHBIX I/IOIIAN0K Ha yJacTKe CTPOUTENECTBA.

5.10 [Ins xapTUpoBaHHS H OIKCAaHHA CEHCMOreHEePHUpPYMOUIHX pasioMOB (THII
pa3peIBOB, MaKCHMallbHas MarHuTyna NpOAYLUpPYEeMBEIX MMH 3eMIIETPSCEHHH M Ip.)
IIPOBOMAT aHATHU3 (POHIOBBIX U OITy6IMKOBAaHHEIX HCTOYHHUKOB I'€0JIOT0-Te0(hH3HIECKOr0
M CEHCMOJIOTMYECKOI0 COEPXKaHH COBMECTHO C MaTepHallaMH MOJIEeBbIX M€0IOTHYEeCKHX
paboT, celicMOpa3sBeqKH, SMaHAI[MOHHOH M ra30BOH CHEMOK Ha KIIIOYEBBIX Y4acCTKax,
pe3ynpTaTaMH [eIIH(QPHPOBaHMS a3p0- H KOCMHYECKHX CHMMKOB, a3POBH3YAIIBHEIX

HabmroeHNH, NaHHBIMH JATHPOBKH CEHCMOIUCIIOKAIHIH pagHoyrIepoOAHEIM METOIOM,
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5.11 Ilpn BeIMONHEHHMH reodU3UYECKHUX HCCIeNOBaHMM, 00ecneYyuBarOLIUX
CTPOHTENECTBO OOBEKTOB KJlacca ceHCMOCTOHKOCTH I, criefyeT npoBoAUTE HabMOAEH!HS
CEeTBI0 BPEMEHHEBIX CEMCMHMYECKMX CTaHLMH B LENdIX IOATBEPKICHHS NAHHBIX O
BBIOCJIEHHBIX II0 (bGHHUBLIM H Ol'IyGJIHKDBaHHBIM HCTOYHHKaM AaKTHBHEIX pPa3lIOMOB,
nody4eHus HHGOpMALUHU O paclpeleNeHUH THIIOLEHTPOB 3eMJIETPACEHHH 1o ITyOuHe,
YTOYHEHHUSA CIEKTPOB CEACMHYECKOIO BO3AECHCTBHS HA COOpPY)XEHHE s pasfIH4HBIX
IFPYHTOB E CTBOpax MOCTOBEIX H TOHHEIBHBIX IICPEXOZ0OB, a TAaKXKe Ha YydacTKax
CTPOMTENBCTBA APYTUX TPAHCIOPTHEIX 0OBEKTOB Kiacca celicMOCTOHKOCTH .

5.12 CelicMu4ecKas OINAacCHOCTE OT KaX[OW M3 BBIJIEIEHHEIX 30H AKTHBHEIX

Pa3NOMOB ONpeeNseTcs 10 YpaBHEHHIO MaKpOCEHCMHUYECKOTO TIONS

I =bM.,—slg ff.\z + h% +c, (5.2)

riae My, .y —Haubomsllnas MarHuTy1a 3eMIIETPSICEHNH, BOZHUKABIIHUX B pacCMaTpHBaeMOH
30He pazoMoB 3a nociennue 10 000 ner;

A — paccTOsIHHE OT MUILEHTPA 10 COOPYKEHHS, KM;

h¢, — cpenHeB3BeNIeHHas rlyOuHa ouara, KM;

b,s,c — ko>pOHUUHEHTH YpaBHEHHs MaKpoceHCMHYeCKOro IOjs, B CpeIHEM
npuHpMaemsle b = 1,5; s = 3,5; ¢ = 3,0.

[MIpuMeyanus

1 Kosppuuuentsr b, s, ¢ NONycKaercs YTOYHSATE I0 NpuiokeHHio b wmM mo gaHHBIM
PETHOHAIIEHEIX CEHCMOTEKTOHHYECKHX HCCJIﬂI[DB&HHﬁ.

2 QopMy H30ceHCT M CHIY 3eMIETPACEHHS BOMHM3H SIHIEHTPA PEKOMEHIYETCAd YTOYHATE C

IMPHBICYCHHEM PDETHOHAJIBHEIX CEHCMONOTHYECKHX ﬂpraﬂmauuﬁ.

5.13 CelicMH4eCKyI0 OIAaCHOCTH COBOKYMHOCTH  OYaroB 3€MIETPSACEHUH,
COCTOAIIEH W3 N BBIIENEHHBIX 30H Pa3IOMOB, HaXOIAT Kak Haubosneluee 3HadyeHue [,y
IS psfa JeTepMUHUpOBaHHEIX BenvauH [; (I = 1,2, ..., n).

5.14 Cuna 3emnerpsceHus [,y W3 Haubolee omacHOro IJisi COOpPYXEHMs oyara

pacCMaTpHBAETCA KaK YTOHHEHHAA CEHCMHUYHOCTh ITYHKTa CTPOHTEIILCTBRA IYT IIpH

BBITIOJTHEHHH YCJIOBHA
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L3000 = Imax < I3000: (5.3)
rae Izg09 — CHa 3eMIETPSACEHMUH, IIOBTOPSIOIIMKCS B CPE/IHEM HAa yYaCTKe COOPYKEHMUS
onuH pas 3a 2000 ner;

I3000 — cHITa 3eMNETPACEHUI, HOBTOPSIOIIMXCS TAM K€ B CpeJlHeM ofuH pas 3a 3000

JIET.

[IlpuMmevdanuns

1 Ilo npennoxeHHro MPOEKTHOM OpraHM3aliiK, COTJIACOBAHHOMY C 3aKa3YMKOM 06beKTa, BEpXHHI
Npee HepaBeHCTBa (5.3) JUIA TPAHCHOPTHAIX MEPEX0A0B Ye€Pe3 MOPCKHE MIPOJIMBEI H 3ATHBE], TOHHEIH
H CTaHIIHH METPOIIONKTEHOB 1 JPYrHe NON0OHEIE COOPYKEHHs MOKET ObITh YBEIHYeH 10 [¢qqq, T. €. 10
CHJIBI 3EMIICTPACEHHH, OBTOPSIOMIMXCA B CPETHEM Ha YYacTKe COOPYKeHHS ofuH pas 3a 5000 ner.

2 B Tex ciydasx, korna ycmosre (5.3) Hapymaetcs, T. €. €l Imay < lag00 BT Linax = l3000

(/5000) B Ka4ecTBe YTOYHEHHOH CEHCMHYHOCTH paiioHa CTPOHTENLCTBA Iy npuHEMaOTCS [p000 MM
I3000 (U5000) COOTBETCTBEHHO.

5.15 YTouHeHHas ¢ y4eToM CeHiCMHYECKOIro peXuma CEHCMHYHOCTh B IIyHKTE
CTPOMTENECTBA OTIMYAETCss OT celcMH4HOcTH myHKTa mo kapre OCP-2015-C Ha
BenuauHy 61, = I — I, T. €. Ha npupaeHne GamIesHOCTH B JONAX menoro Gamna,
HaWJIEHHOE TIIpM YTOYHEHHWH HMCXOJHOH  CeHCMHYHOCTH  JeTepMHHHpPOBaHHO-
BEPOATHOCTHEIM criocoboM. Moayis 81 , npunumaetcs He 6onee 1,0.

5.16 YTouHeHHas1 ceHCMHYHOCTL paifoHa (IyHKTa) CTPOHMTENBCTBA COOPYKEHHIH
BCEX KJIACCOB CEMCMOCTOMKOCTH KOPPEKTHPYeTCs Ha 3Tale BRINoNHeHus pabot mo CMP

10 MpaBM/IaM paszena 6 u npunoxeHusM [ —J1.

6 CeiicMuyeckoe MEKpopaliOHHpOBaHHe

6.1 I'pyHTEI, BOCIIpHHHMAIOLHE Harpy3KHd OT COOPYKEHHM, NOJDKHEI COXPaHATEH
YCTOHYHBOCTE IIPH 3€MIETPICEHUU pacdyeTHON Ccuibl. V3MeHeHHe WMHTEHCHBHOCTH
KoneOaHuWH TPYHTOB 3a CHET HH)XEHEPHO-T€OJIONMYECKMX M reoMopdonoruyecKux
YCIOBHH B TrpaHMIax y4yacTKa CTPOMTENBCTBA ONpeleNsieTcs M KapTHpyeTcH
NPUMEHHUTEIBHO K CEHCMOYCTOHYHBEIM OTIOKEHHAM PACUETHOM TOJIIH TPYHTA.

6.2 MccnietoBaHie CelicMOYCTOHYMBOCTH TPyHTOB B [OJIOCE J[OpPOr M Ha

NpHJIeralliuX CKIIOHAaX CIeyeT BKIHYaTE B cocTaB pabot mo CMP. .
14 s 1A -'...... f I. -'
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6.3 OueHky ceficMOYCTOMYHBOCTH CKIIOHOB PEKOMEHYETCH BEIIIOIHATE C YYETOM:

- CEMCMHYECKHX CHJ, COBHTAIOIIKX IOKPOBHEIE OTJIOXEHHS OTHOCHTENBHO JI0XKa
OMON3HA H YMEHBIIAIOIIMX JaBI€HHE Ha IOBEPXHOCTh CABUIa OT COOCTBEHHOro Beca
OIOJI3HEBOIO Tela;

- CHJ THIPOCTATHYECKOIO B3BEIIMBAHMS, NEHCTBYIOIIMX HHXKE YPOBHS BOIEI B
T'PYHTE,;

- U3MeHeHHs (H3MKO-MEXaHHWYECKMX CBOMCTE rpyHTa (yriia BHYTPEHHETO TPEeHH,
CLEIUIEHUs, Monynedi nedopMmaruy INpH CIOBUTE M CXKATHH) IIPH CeHCMHYECKOM
BO3IEHCTBHH;

- KpaTKOBPEMEHHOCTH AEHCTBHSI CEHCMHUUYECKUX CHII.

6.4 Eciii MOKPOBHEIE OTJIOKEHUS COCTOAT U3 HECKONBKUX CIIOEB, CHIIBI MHEPIIMHU B
CIIOHMCTOH TOIIIE PEKOMEH/YETCS HaXOJMTh PacueToM KosebaHuM MOKpOBHOM TOJLIM.
AMIITUTYJIHBIE M CIIEKTpalbHBIE XapaKTEPHUCTHKH CeHCMHMYECKOTO BO3JEHCTBHS Ha
CKJIIOH OINpeNensfoTcs [N YCTOMYMBOM IOpPOABI, MNOJCTHIAIOLIEA [TOKPOBHEIE
OTJIOXKEHHS, DPacCIONIOXKEHHEIE BBIIIE IIOBEPXHOCTH MPEAIoNiaraéMoro HIH paHee
[IPOUCLIEIIEro CABUIA.

6.5 AMINIUTYIHBIE M CEKTPaIbHbIE XaPaKTEPUCTHKH CEHCMHUYECKOr0 BO3IEHCTRHSA
Ha CKIIOH [OJDKHBI COOTBETCTBOBATh 3EMIIETPSACEHHMIO PAcCUYeTHOH CHIIBI, 3Ha4eHHe
KOTOpOH OIpefendAeTcs Mo JeHCTBYIOUIMM KaptaM o0liero celcMU4ecKoro
palilOHMPOBAaHUs C IONpaBKaMH Ha CEHCMHYECKHH pPeXXUM, WHXKEeHEPHO-Te0JOTHYECKHE
YCIIOBHS U penbed MECTHOCTH.

6.6 [Ipy omnpenenenuu ceHCMHYECKHMX HalpsHXKeHWIT B TONIEe TIpPYHTA
pPEKOMEHAYETCA YYHTHIBATE HM3MEHEHHE IIpU CEMCMHYECKOM BO3IEHCTBHH MOIyIeH
nedopMaIuy ¥ yBeTHUYEHHE PAaCCEsHMA SHEPrHH KojieOaHHH MOKPOBHEIX OTIOXKEHHH H3-
32 MOSIBJICHHS TPEIMH U IUIaCTHYeCKHX JethopManuii B TPYHTE.

6.7 Monyne nedopmaiuid mnpu caBure G B CIIOSX MOKPOBHEIX OTIOXEHHH H
IOACTHIIAOIIEH TOpoJie ONpeIeNstoT 1o Ghopmye

G = pV¢, (6.1)

A AROP \ 15
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rZie p — HOPMaTHBHAs IUIOTHOCTE CJIOA TPYHTA, T/M%;

Vs — ckopocTE S-BOJH B cjloe rpyHTa, M/c.

6.8 CKopocTh S-BOJIH ONpeAenseTcs ¢ IOMOIIBI0 CEHCMOPa3BeIKH MM 1O JaHHBIM
OOIIHX MHIKEHePHO-Te0IOTHYECKUX H3bICKaHMi cornacHo 6.41 u 6.42,

6.9 Monyne nedopmaiiy rpyHTa IpH CxaTHH E onpenensor mo dhopmyiie

E=2(1+pa, (6.2)

rae | — koadduurent ITyaccona;

G — Mofynb nedopMayy Ipy CABUre, T¢/M>,

6.10 Koadpuuuent ITyaccona [ fomyckaeTcsi IPUHUMATE PABHBIM:!

- 0,3 — 1751 cKaNBHEIX TPYHTOB;

- 0,4 — s noNycKanbHEIX TPYHTOB;

- 0,45 — pyis KpyTHOOOIOMOYHBIX U NTeCYaHO-TITHHUCTEIX TPYHTOB.

[IpuMeuanue — [Ipu H3BICKAaHHAX COOPYXKEHHH Kiacca ceficMocToiikoctu | xo3gduument
ITyaccona |1 peKOMEHIyeTCs YTOUHATE 110 JAHHBIM CEHCMOpa3BENKH.

6.11 CxopocTs npogONEHEIX BONH Vp B CIIOSX pacdyeTHOM TONINH ONPENENSIOT 110
dopmyie

Vo =V 31(_5:12 (6.3)

rae Vs — ckopocTh onepeYHEIX BOJIH, M/C.

6.12 IIpy npoBepke celcMOYCTOHYMBOCTH IPYHTOB B IOJIOCE OTBOZA AOPOr M Ha
IIPHJIEralOIIHX CKIIOHAX HECYIIYIO CIIOCOOHOCTE IMTMHUCTHIX TPYHTOB CIBHIY B YCIOBHAX
CEHCMUYECKOr0 BO3NEHCTBHS PEKOMEHAYETCS YMEeHBLIATE 10 CPaBHEHMIO ¢ OOBIYHEIMH
ycnoBusaMu skcrtyatauud. Koadduuuent ycnoeuil pabotsl m, npuxpMaror mo CIIT
24.13330 xak ko3 GHULHMERT yCNOBHHA PabOTEHI A1 KOPPEKTUPOBKHY 3HAYEHHI CHIT TPEHHUS
110 60KOBOH NOBEepPXHOCTH GYPOBEIX CBail.

[IpuMegaHnusg

1 Tpu pacuerHol ceCMUYHOCTH, OTIHYAIOMIEHCS OT IEJOYHCISHHBIX 3HAYEHHH Ga/TBHOCTH,

ko3 duuHeHT yenoBuil paboTel M, HAXOJAT ¢ NOMOLIBIO JTHHEHHOH HHTEPIOIALMH.

16 s
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2 Ipu pacuerHoit ceficMuunocTH 9 6amios kohOHIHEHT M, AN TIHHUCTHEIX TPYHTOR NpH

nokasarene Tekydects 0,75 < [, < 1 npunumaertca pasHemM 0,55.

6.13 B xasecTBe Mephl CEHCMOYCTOHYMBOCTH NPHHHUMAETCS OTHOLIEHHE CHII,

YAEPKHBAIOIIMX YacTHUBl IpyHTa OT caBura Ty, X cullam czaeura T. Ilpm

T,
koo¢pduuente K, = 2> > 1,20 NOKpPOBHBIE OTIOXEHHA HA CKJIOHE H pOBHOIA
yc Tt

MECTHOCTH pacCMaTpHBaIOTCA Kak CEHCMOYCTOHYHUBEIE.

6.14 Crou BoIOHACHIIIIEHHBIX HJIOB M [IECKOB, 3alleTaolie Ha rry6uHe 10 20 M ot
pOBHOfI TIOBEPXHOCTH TI'PYHTa, B TOM YHCIEC HA [HE 3aJIHBOB H IIpOJIIHBOB, MOTYT
NOJIBEPraThCa PadKIKEHHIO IIpH 3emieTpsaceHHsX. I'nyOHMHa pazKuKeHHs OOJDKHA
OMpPENENIATECH PacyYeTOM C YYETOM CH/IBI PacdeTHOrO 3eMIEeTpsCeHHs W (PU3HMKO-
MEXaHHYECKHX CBOMCTB MIIOB H NeckoB. CloH pazKHKaeMOoro rpyHTa MCKIIOYaeTCs U3
pacyeTHOH TOJIIIH, yYHTEIBAEMOH IIPH OIIEHKE CEHCMHUYHOCTH y4acTKa CTPOUTENBCTERA.

6.15 Marepuanel pabor mo CMP y4acTKOB CTPOMTENBCTBA TPaHCIIOPTHEIX
00BEKTOR AOQJDKHEI COOECPXAaTbk KOJHYECTBEHHEBIC OICHKH BIHAHHA 0C05EHHDCTEﬁ
3ajleraHysl YCTOMYHBEIX CIOEB M CEHCMMYECKHX CBOMCTB IpYHTa PacuyeTHOH TOJIIM, a
TaKXe penbeq)a MECTHOCTH Ha aMIUIHTYOHEIE H CIIEKTPANEHEIE XapaKTEPHUCTHKH
CEHCMHMYECKOT0O BO3IEHCTBHS Ha COOPYKEHHUE.

6.16 Uucno MHUKpO30H pa3nu4yHON ceficMHYEcKOH OMAcHOCTH, BBIAEISEMBIX Ha
Yy4acTKE CTPOHTEIECTEA, OIIPEOEACTCA HEOOHOPOIJHOCTEKY CTPOEHHA HCCHEI[yEMDﬁ
TPYHTOBOH TOJIIM, H3MEHYHMBOCTBIO CEHCMMYECKMX CBOMCTB TIpyHTa, pensedoMm
MECTHOCTH ¥ KOHCTPYKTHBHBIMH 0COOEHHOCTAMH COOPYIKEHHS.

6.17 ITpu CMP y4acTKOB GONBIIAX H BHEKJIACCHBIX MOCTOB H BHayKOB Y€pe3 PeKH
¥ rIy6oKHe JI0NHHE], KaK IPaBHIIO, CIeIyeT BEIIENSTE MUKPO30HEI PYCIIa PeKH, ee oM
H Geper OBBIX CKIIOHOB. Ha yJacTKax BO3BEJIEHHA MaJIBIX H CPEIHHX MOCTOB JOCTATOYHO
BEIJIENTUTE OJIHY MHKPO30HY MO OaHHBIM pa3BefOYHOro OypeHHS Ha IUIOIIALKE C

HauMeHee OaronpHATHBEIMH CBOHCTBaMH IPYHTA.

i AEOYP
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6.18 IIpu CMP y4acTKkOB MOCTOBBIX [IEPEXOIOB YEPE3 MPOJIMBEI M 3aIUBEI CIELYET
BBIZIEIATE MUKPO30HBI aKBATOPHH, OCTPOBOB, KOC U 1aMb B CTBOpe ITepexofia, a TakkKe
I10JIXO/IOB K IIPOITHRY (3aJIUBY).

6.19 CelicMHYHOCTE MHKPO30OH B CTBOpax GOMNBIIMX W BHEKIACCHBIX MOCTOB,
BHAJyKOB M 5CTakajJl YCTaHaBIMBaeTCA IO INPUPALEHHI0O OAaLIBHOCTH B MeCTax
MHKpPO30H, CIOXEHHBIX HauMeHee OIarompuiaTHBIMH 1O CeHCMHYECKHM CBOMCTBam
YCTOMYUBBIMHU TPYHTAMH.

6.20 CeiicMopazBenky U Apyrue reopusHuecKiHe METOABI HCCIEN0BaHHM Cleyer
IIPHMEHATE BO BCEX ciry4yasax HM3BICKaHHH Ha ydacTKax CTPOHTENECTEBA TPaHCHOPTHEIX
0OBEKTOR KJIacca CeHCMOCTOMKOCTH I.

6.21 Ilpy npoBeneHMM M3BICKAHMH Ha Y4acTKaxX CTPOMTENBCTBA COODPYXKEHMIt
Knaccos cericMocToiikoctH 11 u I1I reoduzndeckne uccnenoBaHus clieyeT IPUMEHATE B
clydasx:

- CIIOXKEHHS BEPXHEH TOJIIM HHXEHEpHO-Te0I0rHIecKoro pa3pes3a CloAMH KpaiHe
cnabeIx rpyHTOB (Topda, Wia, TEKyYMX M TEKYYeITaCTHYHBIX Cymecel, CyIrIIMHKOB H
TIIHH, PRIXJIBIX IIECKOB), TpeOyrolliee WX 3aMeHBl HIIH YKPEIUIEHHs C OLIEHKOH BIHSHHS
H3MEHEHHA reoJIorH4YecKoi Cpeakbl Ha CEHMCMHYHOCTE YHacCcTKa CTPOHTEIILCTBA,

- HAJIMYHA B pa3pese JIMH3 NorpebeHHbIX cnabbiX TPYHTOB, B TOM YHCIe TAJHKOB B
MEP3JIOH TOJIIE, a TaKXKe KapCTOBBIX ITyCTOT, 3alI0JTHEHHBIX CIaObIMKU [PYHTAMHE;

- OONBLION MOLIHOCTH AJUIIOBHANIBHEIX M MOPCKHX OTIOXEHWH B YCThiX pEK, B
MOPCKHX IPOIHBaxX U 3aJIHBaX;

- 0c000 CHOXHBIX HHXEHEPHO-TEONIOTHYECKHX YCIIOBHM, BCTPEYalOLIMXCH Ha
ydacTKax MeaHApHPYIOIIHX peK C [I0MMaMH, BBINOJIHEHHBEIMH KpaiiHe clabbIMu
OTJIOXKEHUSMH, 3aJIeralollliMH Ha HEPOBHOH KpOBIle KOHCONHAMPOBAHHEIX OTJIOKEHHH,
M3pe3aHHOH IaneopyciaMu 0Ty aarolei pexu;

- IPHCYTCTBH:A HA YYaCTKE CTPOUTENLCTRA AMCIOKalUi CelCMOTEKTOHHYECKOTO H

CeMCMOrpaBUTALIMOHHOIO reHe3Hca;
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- MaJIeHUA B CTOPOHY TaJlbBEra IUIACTOB ITTHHHUCTBIX IPYHTOB MU KOpPEHHOH MOpoAbI
THIA aprU/UIHTA, CIIOCOOCTBYIOIETO OTEPE YCTOHYMBOCTH TOKPOBHEIX OTIOXKEHHH HA
CKJIOHax OOJIHH H GEPETEX. IIPOJHBOB IIPH 3eMIIETPACEHHAX,

- BO3MOXXHOCTH ONTHMH3HPOBATE aHTHCEHCMHYECKHE MEPOTIPHATHSA 10 KPUTEPHSIM
HaJIe)KHOCTH M CTOMMOCTH 34 CYET [IPUMEHEHHs re0(pH3HYECKHX METOLOB HCCIIEI0BaHMs
CEMCMUYHOCTH CTPOHTENBHBIX TUIOIAJIOK;

- BO3SMOXHOCTH Hcronb3oBanus npy CMP naHHbIX celicMopa3BeIKH NPOLIIBIX JIET,
BBIMIOJIHEHHOM Ha HCClIeflyeMOH TEeppUTOPHH HMIM B aHAJOrMYHBEIX HMHI)KEHEPHO-
re0JIOTHYEeCKHX YCIOBUAX Ha NIPUIIETAlOIIMX YYACTKAaX MECTHOCTH.

6.22 Ilpu BeIOOpe moNOXKEHHS BEpPXHEH M HIJKHEH IpaHMI] PaCYEeTHOH TONIIH
TpyHTa, TPAaHHUII ClIaralollKX €€ CJI0EB HYKHO YYHUTEIBATE CBOMCTBA IPYHTOB HHIKEHEPHO-
re0JIOrHYeCcKOoro paspesa, TUIl U KOHCTPYKTUMBHOE pellleHHe (yHIaMeHTOB, MNIyOHHYy HX
3aJI0’KeHU, BIUSHUE NIPHPOJHO-TEXHOTeHHBIX BO3IEHCTBHH Ha COXPaHHOCTE U CBOMCTBA

TPYHTORB B TPaHCIIOPTHOM KOPHUOODE.

Ilpumeyanue — Ha yuacTkax pacnpocTpaHeH#si MHOTONIETHEMED3IIBIX TPDYHTOB MOIIHOCTE
AeATEeNILHOrO CJI0A CICAYET NMPHHHAMATE OT NOBEPXHOCTH IPYHTA J0 YPOBHA HODMATHBHOH TiTyOHHEI
CE30HHOTO OTTAHBAHUA MEP3/IBIX IPYHTOB.

6.23 CelicMMYHOCTE TUIOMIAJOK CTPOMTENLCTBA MOCTOBBIX ONOpP C MAaCCHBHBIMH
(GyHIaMEeHTaM{ MeIKOTO 3aJI0KEeHHUS YCTAHARIUBAETCS B 3aBUCHMOCTH OT CeCMMYECKHX
CBOHMCTB I'DYHTa PacyeTHOH TOJIIHM MOIIHOCTEI0 10 M, pacmomoXeHHOH HMXE OTMETOK
3aJ10)KeHHs] (yHIaMEHTOB, COOPYKaeMEBIX B OTKPBITEIX KOoTiIoBaHaX. Eciu B mpemenax
pasBellaHHOH TITyOMHBEI HHXEHEpPHO-Te0JIOrHYecKoro paspesa 10-MeTpoBeIi ClOH
IIOJCTHIIAETCS CIIOEM MEHEE IIPOYHOr0 IPyHTA, TO HIKHIOIO TPaHUIy pacyeTHOH TOJIIIH
clielyeT NPHHHUMATE B YPOBHE IIOAOLIBEI €1ab0ro MoACTHIAIOIIErO CI0M, a ee BEPXHIOH
rpaHHIly — Ha OTMETKax Hu3a (QyHIaMeHTOB. MOIIHOCTE CIOEB IpYHTa B Npelenax
pacyeTHOH TONINM OIpENeNAloT M0 NaHHEIM HH)XXEHEpHO-TEOJOTHYECKHX pa3pe3os,
COOTBETCTBYIOIIHX LEHTPAIEHEIM O0CIM (hyHIaMEHTOB.

6.24 JIns MOCTOBBIX omop ¢ (yHAaMeHTaMH TIIyOOKOTO 3aJI0)KEHHUS ITOJIOKEHHE

BEpXHEH I'PaHUIIBI PACYETHOM TONIIM YCTAHABIMBAIOT C YYETOM YCTOHYHBOIO YIITHPEHHS
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MOJMOCTOBOrO pycna (cpe3ku), obiiero pa3MeiBa I'pyHT2 y OHNOp H TEXHOIOTMU
coopyKeHus GpyHnameHToB. M3 cocTaBa pacyeTHOl TOJIIIM MCKIIIOYAKOT IPYHT HACKIIEH
[TO/IXOMIOB M 3aJjieraioliye ¢ MOBEPXHOCTH HEYMJIOTHEHHBIE HACBIMHEIE TPYHTHI, TPYHT
BBIIIIE TIOJOIIBEI TUIHTEI HH3KOTO CBAHHOTO POCTBEpKa, CIOU Hia, Topda, CKIOHHEIE K
Pa3KHKEHUIO BOJIOHACHIILIEHHEIE PBIXJIbIE ECYaHbIe, OUYEHE ClIabble ITTHHHUCTHIE IPYHTEI
TeKy4eIUIaCTUYHOH M TeKy4el KOHCHCTEHIIMH, a TaloKe 3ajieralolllde Ha JHe BOJOTOKOBR,
MPOJIMBOB H 3aJIUBOB HACKINHEIE (TEXHOI€HHBIE) TPYHTHI.

6.25 JIna MOCTOBEIX omop ¢ (yHIaMeHTaMH M3 CBai-CTOeK HIDKHAS rpaHMLa
pPacyeTHOH TOJNIIM NPUHUMAETCS B YPOBHE KPOBIM CKAallbHOW MOPOABI MIM APYroro
MaJIOC)KMMAaeMOro rpyHra (IJIMHBI TBEPIAOH KOHCHCTEHLMH CO CTATHYECKHM MOMYJIEM
nepopmauun E > 50 MIla, kpynHOOOJIOMOYHBIX OTIOXKEHHH C IIECYAHBIM
3all0OJIHUTENeM MM colepkaHueM He Oonee 40 % TrNMHHCTOTO 3amoONHHTENd), Ha
KOTOPBIH ONHparTcsid CBaW-CTOHKU. EciM MOIIHOCTE HEKOHCONHIHWPOBAaHHOIO CIIOS
mMeHblie 10 M, B cOCTaB pacyeTHOH TOJIUM BKIIOYAIOT YacTh CKAJIBHOIO MAacCHBa MIIH
IPYTOro MAalloC)KUMAaeMOoro IpyHTa, ¢ TeM 4TOOBI 001as MOUIHOCTh PACUETHOM TOIIIH
Obuta He MeHee 10 M. To e MpaBuUiIO AEHCTBYET NPH ONPEAECIEHUH HIDKHEH IpaHHUIIBI
pacueTHOH TONIIM B OCHOBaHMM cTONOYATHIX (CBaifHBIX) OMNOp, OMHPAIOLIMXCS Ha
MaJIOC)KMMAaeMBbli [PYHT.

6.26 JIns MOCTOBEIX omop ¢ (yHZaMeHTaMH W3 BHUCHYMUX CBail HIDKHAS rpaHMIa
pac4yeTHOH TOJINM MPOXOAUT B YPOBHE HIDKHUX KOHIIOB CBaH MIIM HIDKE 3TOrO YPOBHH,
HO He MeHee 10 M OT BepxHe#l rpaHuuBl pacyeTHOH TommuM. Eciu B HHXXEHEPHO-
re0JIOTHYeCKOM pas3pese NPUCYTCTBYIOT JIMH3BI HIIH IPOCIOHKH MEHEe MPOYHOTo rpyHTa
O], CJI0eM, B KOTOPBIH MOrpY>KeHbl HHXKHUE KOHIEI CBaH, HY)XHO CUHTATh, YTO HHKHIA
rpaHMIla PacHeTHOM TOJIIH NPOXOOHUT IO MOAOIuBe Haubosee 3armybneHHoro cnaboro
CIIOf HHXEHEPHO-T€OJIOTHYECKOro pa3spe3a. Bo Bcex cioydasx HHKHAA TIpaHHIA
pacyeTHOH TOJIIM [IPYU MPOEKTUPOBAHHH MOCTOBEIX ONOP C (PYyHIAMEHTAMH U3 BHCAYMX
cBall NpPMHMMAETCs He HUXKE YDOBHS IOBEDXHOCTH, IOCTHUIHYTOH mpd OypeHuu

Pa3BEIOYHEIX CKBaHH.
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6.27 JInst MOCTOBBIX OIOP ¢ MAacCHBHBIMH ()yHAAMEHTAMH I'JTYOOKOro 3a0KeHUs
(OITYCKHBIMH KOJIOALAMH), ONEPTHIMH Ha CKAIBHYIO TOPOAY, TBEPAYIO IIIHHY HIIH
MAaloCKHUMaeMble KPYNHOOOIOMOYHEIE OTJIOXEHHS, CEHCMHUYHOCTE CTPOMTENBHBIX
IUIOIIAIOK, KaK TPaBHIIO, YCTaHABIMBAIOT B 3aBHCHMOCTH OT CEHMCMHYECKHX CBOMCTB
MacCHBa IpyHTa, pPacIOloXeHHOro cboky oT (yHAaMeHTa, NPUHHMAas MOIIHOCTE

PacyYeTHOH TOIIIM OT €€ BEPXHEH IrpaHULbl He MeHee 10 M.

I[Ipumeganue —Ilpu yuere CHI HHEPLHH B HEKOHCOJIHIUPOBAHHOM CJI0€ H CEHCMHYECKOTO
AaBJIEHHs TPyHTa Ha ODOKOBEIE IPaHM OIYCKHOIO KOJIOZNA JOMYCKAETCH B KAYECTBE PACUeTHOH TOJNIIH
OPHHHMATE CIIOH MaloCKMMAEMOTo TPYHTa MOINHOCTEIO 10 M, CYMTas BHH3 OT OTMETKH IIOJOLIBEI
OMYCKHOTO KOJIOALA.

6.28 CelicMHYHOCTE MHKPO30H [IPUITOPTATBHEIX H 3aTTTyOIEHHBIX YYaCTKOB FOPHBIX
TOHHEJIEH CclefyeT HaXOUTh B 3aBUCHMOCTH OT CeHMCMMYECKHX CBOHCTB MacCHBa, B
KOTOPOM BEAYT IIPOXOJAKY FOPHEIX BEIpaOOTOK U COOpPYXKAlOT 00IENKY TOHHEIA.

6.29 CeHiCMMYHOCTE y4YacTKOB CTPOHTENLCTBA TOHHENEH METpOIONIUTeHa U
InemexoaHbBIX TDHHﬂJ’Iﬂﬁ, COOpYXKaeMBIX B OTKPBITEIX KOTJIOBaHaX, HAXOOAT TaK XKe, KaK
A THIOIan0K CTPOHTENECTBA MOCTOBEIX orop.

6.30 CeicMUYHOCTE IIOIIA0K CTPOUTEILCTBA HACKITIEH, BOONMPOITYCKHEIX TPYO 1
TPAHCIIOPTHEIX TOHHENEH B HACHIIAX CJEAyeT OIpeAeNiTh B 3aBHCHMOCTH OT
CEHMCMHYECKHX CBOMCTB IpyHTa BepxHero 10-MeTpoBOro ycTOHYHBOIO CI0S OCHOBAHHS
HaCEIIH.

6.31 CelicMMYHOCTE  IJIOMIAZOK CTPOMTENECTBA BHIEMOK  ONPENENsiOT B
38BHCHMOCTH OT CEMCMHYECKHUX CBOMCTB IpyHTa 10-MeTpOoBOro ciios, CYHTas OT KOHTypa
OTKOCOB BBIEMKH.

6.32 [Insg omop KOHTaKkTHOH CETH, PacIONOXKEHHBIX HA HACHIIH, CEHCMHYHOCTEH
CTPOMTEIBHBIX ILIOIIAN0K HAXOAAT B 3aBHCHUMOCTH OT celcMHWYecKMX cBoiicTB 10-
METPORBOI'O CJIOA I'PYHTA HACHIIIH H €€ OCHOBaHHA. ,Z[JU{ OIIOp KOHTAKTHOH CETH B BEIEMKAaX
M HYJIEBBIX MECTaxX YYMTHIBAIOT CEHCMMUYECKHe CBOMCTBA MPYHTa OCHOBaHMI JOPOrH Ha

ray6uHy 10 M OT ypOBHS OCHOBHO# IUIOIIAKH 3€MIISIHOTO MOJIOTHA.
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6.33 Ilpu onpesienenny celicMHIHOCTH INIOIMALO0K CTPOMTENLCTBA TOANIOPHBIX CTEH
HCIIOIB3YHOT T€ )K€ NpaBUila BEIAENEHHs pacueTHOH TOJIIM I'PYHTA, YTO M ISl MOCTOBEIX
orop.

6.34 Ilpu omnpefeneHHH CEHCMMYHOCTH IUIOLIAZIOK CTPOMTENLCTBA BOK3aJIOB U
APYTHX 3[aHU{ TPAHCIIOPTHOIO Ha3HAYEHMs CeHCMUYECKHE CBOMCTRA MPYHTa pac4eTHOH
TOJIIIH NIPUHHUMAIOT OCPETHEHHBIMH 10 TEPPHTOPHH CTPOMTENBHAIX ILIOIMAN0OK CEKIHI
3MaHUs, pasfeNeHHbIX JehopMallHOHHLIMY (aHTHCEHCMUYECKMMH) [IIBAMH.

6.35 Ilpu pacuere celicMOYCTOHYMBOCTH CKJIOHOB CEHCMHMYHOCTB Y4aCTKa OTHOCST
K MacCHBY IIOPOJEI MOIIHOCTEIO 10 M, OTHOCHTENIBHO KOTOPOTO IIPOBEPSIOT
BO3MOXHOCTE CKOJILXKEHHS BRIMIEEXKAlllMX OTJIOKEHHH.

6.36 IIpy  ceficMHYecKOM MMKpPOPaflOHHPOBAHHH YYacTKOB  CTPOMTENHCTBA
TPaHCIIOPTHBIX COOPYKEHHHW YTOYHEHHAss CeHCMHYHOCTh, HaWlEeHHas M0 YKa3aHHAM
pasziena 5, KOPPEKTHPYETCS C YYeTOM MECTHBIX MEDKEHEPHO-I€OJOrHYECKHX YCIOBH.
Koppektuposka 3anaercs B Qopme NpHpalleHuds CeHcMHYHOCTH (6ayUIbHOCTH),
YUYHUTHIBaIOIIEH CEHCMHYECKYIO JKECTKOCTE IPYHTA CTPOUTENBHOM ILTOIIAIKH.

6.37 Ilpupainenne CefCMUYHOCTH 3a CYET MECTHBIX HHIKEHEPHO-TEONOTMYECKHX

YCIIOBHH OIpeeNsioT ¢ TOuHoCcThIo 10 0,1 6amna mo dopmyie

5
8l = 16715 (%), (6.4)

rae pVs — ceficMuYecKas KeCTKOCTh TPYHTA pacyeTHOl Toamm, /(M2 c);
p — HOpMaTHBHAsI IUIOTHOCTH TPYHTa, T/M;
Vs — ckOpoCTE nomnepevHsIX ceHCMHUYECKHX BOJIH B PACUETHOM TOJIIIE, M/C.
[Tpumeganune — Mouyns SIPP HE Io/DKeH ImpeBkmuats 1,0.
6.38 Eciiu pacueTHas TONIA I'PYHTa COCTOMT M3 HECKOJBKHMX CJIOEB, TO B 3TOM
Clly4ae IpHHUMAETCA BO BHUMaHHE CpeIHEB3BEILEHHA CelicMUYecKas )KeCTKOCTh [TaYKu

CIIOEB, oMpezenseMas 1o Gpopmyie

_ 2(piVsi)8y
pV; = Zesos (6.5)

rae 6; — TOMIITHHA i-I'0 CJI0sI Ta4KH, M;
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p;Vs; — cedicMMYecKas XECTKOCTh /-TO CIOS MavykKH OTHOCHUTENEHO MOMEpEeYHBIX
ceiicMUYECKHX BOMH, T/(M>-C).

6.39 HopmaTuBHas IUIOTHOCTE TPYHTOB MH)KEHEPHO-T€0JOrHYECKOro paspesa
YCTaHABIIHBAETCH 110 JaHHBIM OGIIJ,HX HHXXEHEPHO-T' EDJ:[DI‘H‘IBCKHX HM3BICKAHHH.

6.40 CxopocTy TIONEPEYHBIX CEHCMHYECKHX BOJIH B CIIOSX HAaXOMAT MO AaHHLIM
CEﬁCMOp&BBE}IKH HJIH HCITOJIE3YA KOPPEIALIHOHHEIE YPpaBHEHHA, CBA3BIBAKOINHE YCIOBHOE
CONPOTHBIIEHHE IPYHTA CXATHIO CO 3HAYEHHEM CKOPOCTH IMOIEepedHBIX CeHCMHYEeCcKrX

BOJIH.

Mpumeuanue — [pu onpeseneHn ckopocTel S-BOJH 110 AaHHBIM CEHCMOpa3BENKH CIEAyeT BBOMHTE MOMPABKY

Ha HelnHHeHHOCTE AedopMauuit rpysTa no 6.42,

6.41 IIpu n3sIcKaHUAX 00BEKTOB Ki1accoB celicMocToiikocTH 11 u 111, BeimonHsIeMBIX
Oe3 mpuBNeYeHHs reo(PU3MYECKUX METOHOB HMCCIENOBaHMM, CKOPOCTH IOIMEPEYHBIX
ceiCMMYECKHX BOJH Ha TIimybuHe 10 M OT NOBEPXHOCTH TpyHTa pPEKOMEHIyeTcs
ONpPENENATE 10 (opMyie

Vs = 4541gR, — 316, (6.6)

rae Vs — CKopoCTE MONEPEYHBIX BOJH, M/C;

Ry < 1000 tc/M? — ycnoBHOE COMPOTHBIEHHE TPYHTA CKATHIO, TC/M.

I[IpuMeuanue —Bemuuuny Ry HaXo[4T C HCNOIE30BaHHEM JIMHEHON HHTEPIIONALIHY MeXKITY
RQ H @HBH‘IECKHMH XapakKTEpHCTHKaMH I'PYHTA II0 IIPHI0KEHHIO ,[[

6.42 IIpu onpenenenun no gopmyne (6.6) cKopocTeil MmonepeyHsIX BOJH B CIOAX
TOJTyCKalBHEIX TPYHTOB OYE€Hb HM3KOM, HU3KOH M nmoHmkeHHo# npounoctd mo I'OCT
25100, xkpynHOOOJIOMOYHEIX M MECHYaHBEIX TPYHTOB, & TaKXKe cyneced M CyriIMHKOB Ha
rnyoune h # 10 M BBOAMTCS MONPaBOYHEIH MHOXHTENb Ha ITyOMHY 3alleraHus clo,
onpenensaeMbli Mo opMyie

K, =0,7040,03hmpu h < 30 M, (6.7)
rae h — cpenHsis riybuHa 3ajeraHus Clos OT MOBEPXHOCTH IPyHTA.

Ilpn rnybune 3aneranus cimos h = 100 M koadpduument K = 2,5. [na

IIPOMEXYTOYHBIX 3HaueHHH h k03¢ dumeHT K, HaXoAAT 110 HHTEPIIOISIIHH.
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1 IIpn onpeneneHHH ckopocTelf S-BONH B CIOSX, CNOXKEHHBIX rpyHtamMm kateropuu III mo
CeiCMHYECKHM CBOMCTBAM, CIIE/YeT YYHTHIBATE YMEHELIIEHHE CKOPOCTEll BOMH 3a cyeT HeTHHEHHOCTH
neopManmii rpyHTa TOCPEACTBOM YMHOKEHHS ckopocTel Ha nmonpaBounkie MEOXHTENH 0.9; 0.8; 0,7
u 0,6 npu HcxoaHO#H celicMu4HOCTH 7, 8, 9 1 10 6anIoB COOTBETCTBEHHO.

2 JIns HACBINEHHEIX BOJOH MECKOB M TpaBHIHO-ralleYHMKOBHIX OTIOXKEHHH C IIecyaHo-
TJIMHHCTBIM 3aIIONHUTENIEM CKOpOCTh Vs MOMOMHHTENEHO yMHOMKaeTcs Ha Kodbduuuents: 0.8 mis
neckoB H 0,9 0 rpaBHifHO-raIeYHHKOBEIX OTIOXKEHHI.

6.43 ITpu CMP y4acTKOB ZOpOT, PacOJIOXKEHHBIX Ha KPYTHIX TOPHBIX CKIIOHAX,
aMIUTHTY 1kl KOJIeOaHui rpyHTa KOPPEKTHPYIOTCS B 3aBUCUMOCTH OT pelibe)a MECTHOCTH.

[TonpaBka ompezensercs B popme xos3hduimenTa yyera penbeda MECTHOCTH K, m» Ha

KOTOPBIA YMHOXAIOT aMIIUTY 6l KonebaHui rpyHTa.

6.44 Koaouumenr K;, ONpelemsioT ¢ MOMOIIBI0 pacyeTa WIH H3MEPEHHEM

xonebaHuil IpyHTa Ha JHE NONMHBI U ee Goprax. JInsl JOJNMH B TOPHON MECTHOCTH,
Bp€3aHHBIX B KOpeHHbIe nopoasl HAa 100 M u Gonee, MpH OTHOIIEHHH BEICOTHI OOPTOB K
IUMpHHE [OOJWHBEI TOBepXy He MeHee 0,5, momyckaercs IpUHHMMATE 3HAYEHHE
kodpounpenta K, papuemM 0,5 mua nHa nonusel W 1,25 ot Bepxa ee Gopros. s
MIIOIMAN0K, PACIOJOXKEeHHBIX Ha OopTrax MeXIy HX BEpXOoM W OHOM JOJMHBI,

ko3(Q¢uuueHt K,, ompeznensercs MO HHTEPHONSNHH B 3aBHCHMOCTH OT BBICOTHI

PacIOIOKEHMS MIOLIAIKH HaJl THOM AOJHHEL

6.45 HopmannzoBaHHYIO CIIEKTPalbHYIO XapaKTEepHUCTUKY pacyeTHOro
CEeHCMUYECKOro BO3IeHCTBHS Ha COOpyXKeHHe (orubarolas HOpMATH30BAHHEIX CIIEKTPOB
yCKOpeHH#H ocLuuIATOpa) B; onpenensioT no tabmuie 6.1 B 3aBUCMMOCTH OT KATErOpHH

PacyeTHOH TOMNIIM IPYHTA [0 ceHCMHYECKUM CBOMCTBaM.

[IpumMeuanue - 3pavenus [; B Tabmume 6.1 COOTBETCTBYIOT OTHOCHTEILHOMY
K03((HUIUHEHTY 3aTyXaHHs B pasMepe 5 % KPHTHUECKOTO 3HAYEHMs, [PH KOTOPOM rapMOHHYECKOEe
konebareNbHOE [JBHDKEHHE MACCHl OCLHJUIATOPA MEPEXOOHT B  ANEPHOJMYECKOe IBHIKEHHE.
IIpenmonaraerca Taioke, 49TO0 KonebaHMsA TIpYHTA COJEPKAT HU3KOYACTOTHBIE COCTABISIOIIME,
XapaKTepHBIE IUIA H3JIYYEHHs BOMH H3 DIyOOKHX H yJalleHHBIX BBHICOKOMATHHTYIHBEIX OYarom
3eMIIETPACEHHH, & TAKXKE B CITydae BIAAHHS Ha CIEKTP OONBIIOH MOLIHOCTH MOKPOBHEIX OTIOKEHUH HA

YYacTKE CTPOHTENILCTEA.
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Tabnuuma 6.1
Kareropus | Celicmuuec- HopmanuzoBaHHEIE CIIEKTPEI PACYETHOTO
pacueTHOM Kas celCMHYecKoro Bo3IeHCTBHS Ha coopyieHue [3;
TOJIITH KECTKOCTB
I'PYHTA 110 pacueTHOH
cercMHyec- TOJIIITH
KHUM rpyura pVs,
CBOMCTBAM T/(M*-¢)
I Bomnee 2570 B;i=1+15T;mpuT; <£0,1c
Bi=25mpn0,1c<T; <03¢c
B; = %, Ho He MeHee 1,0nmpu 0,3 ¢ <T; = 1,8¢
I Ot 655 pmo Bi=1+15T;npuT; =0,1¢
2570 Bi=25mpu0,1c<T;<05¢
B; = %, HoHe MeHee 1,0npn 0,5¢<T; £ 18¢
11 Menee 655 Bi=1+15T;npuT; =0,1¢
Bi=25mpu0,1c<T;<0,7¢
Bi = %, Ho He Menee 1,0nmpu 0,7c <T; < 1,8¢

6.46 CriexTpanbHasi XapakTepUCTHKa [3; MOKeT OBITh YTOUHEHA TIPH H3BICKAHHSX C
Yy4ETOM CEHCMOTEKTOHHYECKHX, HHKEHEPHO-TE€OJIOTHYECKHX H TeoMOpP(OIOrHYecKux
ocobeHHOCTEH patioHa (y4acTKa) CTPOMTENBCTBA Ha OCHOBAHHM AHAH3a CEHCMOTrPaMM,
3allUCaHHBIX BPEMEHHOH CETHI0 pPETHCTpalMd  3EMIIETpsCeHHH, celicMorpamMm
POCCHMCKHX M 3apyOexHbIX CeHCMOCTAaHI[MH CeTH IIOCTOSHHEIX CEeHCMHYECKHX
HabJIoJeHHUH Ha OIIM3KUX 110 HHKEHEPHO-Te0JOrHYeCKOMY CTPOEHHIO yYacTKax.

6.47 PexomeHnyeMble [ MCIONB30BAHUA MPH [POEKTUPOBAHUH AMILIHTYIBI
IepeMeNeHHH, CKOpocTed H yckopeHu# KoneGaHMi TIpyHTa ONpEeAeNstoTcs I10
MIPHIIOKEHHIO A C yYETOM YTOYHEHHS MCXOIHOH CEHCMUYHOCTH IYHKTA CTPOMTENLCTRA

3a CYeT CEeHCMHMYECKOro pexHMa MECTHOCTH H IIPpHPANICHHS CeHCMHUYHOCTH 3a CYEeT

— e — 25
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MECTHBIX MHXEHEPHO-Ie0JIOTHYECKHX YCIIOBHH, a TakKe IONPAaBKH Ha penbed ydacTka

CTPOHTENBCTBA 10 6.44,
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IIpuioxenue A
(cmpaBo4HOE)

JIpobHbIi 6ana celicMHYecKO# ONACHOCTH KAK Mepa HHTEHCHBHOCTH KojieGanuii rpyHra

NPH 3eMJIETPACEHHAX

Hcexonnas ceicMUYHOCTE Ha KapTax obmiero ceficMHYeCcKoro palioOHHpOBAHHS 3a1a€TCH B LENLIX
bannax ceficMuyeckoi mkansi MSK-64. Ilpu YUC u CMP npupamenne ceificMuueckoil 0nacHOCTH
TIOJIY4al0T, KaK [TPABHIIO, B IECATHYHBIX Jonax nenoro 6anna. B pesynerare Bemonaenus YUC u CMP
CHIIa pacyeTHOTO 3eMJIETPACEHHA OTJIMYASTCA OT LENbIX uHcen. B cBasH ¢ »TuM Heobxomumo
YCTaHOBHTE MOHATHE ApobHoro Hanna ceficMudecikoi 0NacHOCTH KaK MepEl HHTEHCHBHOCTH KoJieOaHuit
TPYHTA NPH 3eMJICTPACEHHAX.

Ha ocHore amWanu3a akceneporpaMM CHJIBHBIX H Da3pyLIHTENBHBIX 3€MIIETpACEHHH ObUIH
0OJIy4EHBI Pa3JIHYHEIE SMIHPHYECKHE 3aBHCHMOCTH MEX/Y YCKOpPeHHAMH KonebGaHuit rpyHTa B CHIIOH
3eMIIETPACEH N, ONUCEIBaeMBle hopMynoi

lgW =kl —c, (A.1)
rae W — yckopenue kosebanuit rpyHTa, cM/c’;

I — cuna semneTpscenus, Oamis;

k, ¢ — sMnupuyYecKHe K03 OHIHEHTEL

VYcTaHOBNEHE! clenyomue 3HadeHus s Koapduuuentos dpopmynst (A.1): k=0,3; ¢ =0,1.
CnenosatensHo, 014 3eMueTpsaceHuit cunoit 7, 8, 9 u 10 6annos yckopeHus konebaHuii rpyHTOB OyAyT
cooTBeTcTBeHHO paBHEl: 100, 199, 398 u 794 cm/c?. D1y 3Hauenus yekopenuit ot 7 10 9 Gannor 61H3KH
K CPEIHMM 3HAYEHHSM BHIOOPOK MaKCHMATLHEIX YCKOPEHHH IpH TOMYKAX COOTBETCTBYIOIIEH CHIIEL
JIonoJIHEHHas C Y4eTOM aMIUIMTYZBl NEPEeMEINEHH HHCTpyMEHTanbHasd uacTh mkanel MSK-64
npueeneHa B Tabmuue A. 1.

Ta6bnuna A.1 — Ilapamerpsl KoJieDaHuii CpeIHEro mo ceiicMHYECKHM CBOHCTBAM IPYHTA

NpH 3eMJIeTpsiceHHAX caoi 7-10 6annor

0

Cuna HHTEPBEUILHEIB JHAYCHHA
3eMIIETPACEHHS, YCKOpEHHs, cM/c” CKOPOCTH, eM/c nepeMeleH s, CM
Hammer
7 50-100 4,1-8,0 2,140
8 100-200 8.1-16,0 4,1-8,0
9 200400 16,1-32,0 8,1-16.0
10 400-800 32,1-64,0 16,1-32,0
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B CII 14.13330 yckopeHHss IpyHTA B OCHOBAHHAX COODPYKEHHH, COOTBETCTBYIOLIHE
pacHeTHOMY 3eMIIETPACEHHIO, TNpHHEMaioTcs paBHRMH 100, 200 u 400 cm/c? B paltomax
ceficMuuHocTRIO 7, 8 M 9 OGanmor (npu cpenHMX rpyHTOBHIX ycemosusax). B CIT 14.13330 me
pernaMeHTHpPOBaHBl YCKOpeHHs KonebaHui rpyHTa npd 10-0a/ibHBIX 3eMIICTPACEHHMAX, & TAKIKE
OTCYTCTBYIOT JIaHHBIE O CKOPOCTAX KoneGaHuil N NepeMelleHHsX IPYHTa IPH 3EMIICTPACEHHAX CHIION
ot 7 o 10 bannog.

I'pabuku 3aBucuMocTedl (pucyHOK A.l1) Mexay cunoil semierpsceHus | M YCKOpDEHHEM
xonebanuit rpynTa W no 5KCIepHMEHTATBEHEIM JaHHEIM (HENpEpEIBHAS (PYHKIHSA), IIPH COCTABICHHH
mxansl MSK-64 (ctynenvaras GysHKuns) # pazpaboTke CTPOHUTENEHEIX HOPM H IpaBuil (IHCKpETHas

(yHKUOHMA, TOKa3aHHas Ha PUCYHKE TOYKAMH) CYIIECTBEHHO OTIHYAI0TC.
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Pucynor A.1 — 3aBHCHMOCTH MEXKIY YCKOpeHHeM KoJie0aHHi rPYHTAa H cH/IOMH 3eMIIeTpsiceHHA 1O
IKCIEPHMEHTANILHBIM JaHHBIM (a), mo mkage MSK-64 (6) 1 mo cTpouTe/ILHEIM HOpMaM H
npaeuaam (B)

OcobeHHOCTE TpeAcTaBIEHHA HCKOMOM 3aBucumoctH [ = f(W) crynenuaroit QyHKuueH,
OpHHATOH B mkane MSK-64, cocTouT B TOM, 9T0 BO/IH3H rpaHUYHEIX 3Ha4eHuH yckopenns 50, 100, 200
1 400 cM/c’ OMacHOCTE 3eMIETPACEHHI YMEHBIIACTCS MM YBEIHUMBACTCS Cpasy Ha OJMH 6ail npH
CaMBIX HE3HAYMTENBEHEIX H3MEHEHHAX YCKOPEHHS.

B cinygae npumenenns quckpeTHOH GyHKIMH (DHCYHOK A.1, B) YCKOPEHHS Ha BCEil TEpPHTOPHH
Ka)KI0# 3 30H ceHCcMHYHOCTERIO 7, & ¥ 9 HaioR nonyyaroTcs OAHHAKOBEIMH, T. €. pasdeiMH 100, 200 u
400 cM/c%, x0OTs B MEACTBHTENLHOCTH YCKOPEHHS BOIH3M MPAHKII CMEXHEIX 30H JOIDKHBEI GBITH GIIH3KH
H HE 3aBHCETE OT TOTO, B KAKOH 30HE H3MEpAETCS YCKOpPEHHE.

3aMeHa CcTyneH4YaTOM M IHCKPeTHOH (YHKIHH HENpEepHIBHOH 38BHCHMOCTBIO COOTBETCTBYET
Hab/oZaeMOMy YBENHYEHHIO CTeNeHH MOBPEXISHHI KOHCTPYKUHMH 1Mo Mepe pocTa YCKOpEHHH

Kojebanuii rpynTta. Menonsioranie HenpepeIBHON 3aBMCHMOCTH CHITEI 3eMJIETPSICEHHS OT YCKOPEHHS

28 - Ly
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Konebanuif rpyHTa Mo3BonsgeT H36exkaTs He06OCHOBAHHOTO 3aHIKEHHS CEeHCMMYECKOH OMACHOCTH B
OIHHX CIIydasdX W Nepepacxofa CPEICTB Ha aHTHCEHCMHYECKHE MEpPOUpHATHS B JPYIHX CIydasx.
Bruskuit s dexr nonyyaercs B ciydae npencTaBlieHus uckomoil sasucumoctu [ = f(W) crynenyaroit
(GyHKIHEH ¢ MaJIBIM [aroM 1o GanEHOCTH.

®opmyna (A.1) 3anaeT 3aBHCHMOCTE ycKopeHHs rpynta W ot cunsl semmerpsicenus | B BHIE
TeOMETPHYECKOH NpOrpeccHH (IpH HENEX 3HaYeHHsAX ) WiH B BHIE MOKazaTeNbHOH Gynkuuu (mpu
mo6om I). Tax, u3 popmyst (A.1) cnenyer, yro W = 10%/~¢ u oTHOmeHHE ycKOpeHHIt NPH TOMUYKAX

W’+1 _ 1Dku+1)—(’:
Wi © 1pki-c

cunodi I+1 u I pamno =10%, 1. e. yckopenus o6pasyioT reoMeTpUYECKYIO

nporpeccHio co 3HameHatenem 10%, rme k =0,3, W nociesoBaTenBHOCTE YCKOpPEeHHH HMeeT
sHameHatens q = 1092 = 2,0.
Kanonuveckas dopma obuiero wieHa reoMmeTpadeckoii mporpeccuu (A.1) umeer sua
a; = a,q"%,
rle a; — INEPBEIH YIeH IIPOTpecCHH;
a; — i-ii 4neH NporpeccHH;
¢ — 3HaMEHATEeNb IPOTPECCHH.

B xauecTBe mnepBoro uneHa mnporpeccud npuHMMaloT W = 100 cMm/c’, T. e. YCKOpeHHE,

COOTBETCTBYIOLIEE TOJIYKY CHiloH 7 6amnos. Obmuii uineH psaja (Nporpeccis) ONpeaensioT mo Gopmyie
Waear = 100 - 287, (A.2)
rae Al — npupamenne 6aniEHOCTH O OTHOLIEHHIO K HCXOJHOMY (censMomy) 6asmy.

C momomeio Gopmyst (A.2) OnpesensioT 3HaYeHHs YCKOpeRHi Kolebanuii rpyHTa B HANA30HE
GannerocTH 0T 7 o 10 Gasmios ¢ mwarom 0,1 6amna (tabmuusr A.2—A.4). TTono6usM 06pa3oM MOKHO
OTIPENENTUTE CKOPOCTH H NEPEMENIEHH IPH KonebaHHaX IPyHTA B TOM e JHanasoHe 6ajIbHOCTH.
Tabnuma A2 — Tlapamerps! ko1e0aHHi rPYHTA NPH CHJIE 3eMJIETPACEHHS, BLIPAXKEHHOH B

gonax uenoro damna (7,0 <1<7,9)

Cuna 3emneTpsceHus, PacyeTHble napaMeTphl TOPH30HTANBHBIX KonebaHu# rpyHTa
Banmiel Ilepemernenue U, cMm CkopocTts V, cM/c Yckopenue W, em/c?
7.0 4,0-4,3 8.0-8.6 100-107
Tl 4,3-4.6 8,6-9,2 107-115
12 4,6-4.9 9,2-9.8 115-123
7:3 4,9-53 9,8-10,6 123-132
7.4 5,3-5,7 10,6-11,3 132-141
T 5,7-6,1 11,3-12,1 141-152
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bd,

7.6 6,1-6,5 12,1-13,0 152-162
19 6,5-7.0 13,0-13,9 162-174
7.8 7,0-7.5 13,9-14.9 174-187
7.9 7,5-8.0 14,9-16,0 187-200

Ta6nunma A3 — Ilapamerpsl KoieGaHHii FPYHTA NPH CHIIe 3eMJIETPACEHN, BLIPAXKEHHOI B

noasx uenoro 6anna (8,0 <1< 8,9)

Cuna 3emieTpaceHus, PacgeTHbIe mapamMeTpEl TOPH30HTANLHEIX KonebaHuii rpyHTa
GaLEI [Tepememenue U, cM Ckopocts V, eM/c Yekopenue W, em/c?
8.0 8.0-8.,6 16,0-17,1 200-214
8.1 8,6-9,2 17,1-18,4 214-230
8,2 9,2-9,8 18,4-19,7 230-246
8,3 9,8-10,6 19,7-21,1 246-264
8.4 10,6-11,3 21,1-22,6 264-283
8.5 11,3-12,1 22,6-24.3 283-303
8.6 12,1-13,0 24,3-26.0 303-325
8.7 13,0-13.9 26,0-27.9 325-348
8.8 13,9-14.9 27,9-29,9 348-373
8,9 14,9-16.0 29.9-32,0 373400

Tabnuua A.4-Ilapamerpsi KojebanHii rpyHTa NPH cHile 3eM/IeTpACEeHHs, BLIpa/keHHOH B

gonsx nenoro 6annma (9,0<71<9,9)

Cuna 3eMJIETpPSICEHHS, PacueTHEle napaMeTpEl FOPH30HTANBHEIX KoNebaHui rpyHTa
Bawiel [Tepemeruenue U, cm Ckopocts V, eMm/c Vekopenue W, om/c?
9,0 16,0-17.1 32.0-34,3 400429
9.1 17.1-18.4 34,3-36,8 429-460
9,2 18.4-19.7 36,8-39.4 460492
9,3 19,7211 39,4422 492-528
9.4 21,1-22,6 42,2453 528-566
9,5 22.6-243 45.3-48.5 566-606
9,6 24,3-26,0 48,5-51.9 606-650
9,7 26,0-27.9 51,9-55.7 650-696
30
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9.8 27,9-29,9 55,7-59,7 696-746
9,9 29,9-32.0 59,7-64.0 746800

IIpumep — Tpefiyemca ymounume yckopenus koneGanuii cpednezo no celicMuNeckuM ceolicineam ZpyHma
OnA yUacmKa 3CMaKadsl, pacnonojCceRrou Ha paccmoanuu A23 kv om ROMeNyUansHoz0 04a2a 3EMACIMPACEHS.
Maxcumansran maznumyda semnempscenuti M = 6,8. Cpednsa anybuna ovazos hey = 12 om.

Haubonewyio cuny compacenuii u cpeonezo no celicmMuyeckum ceoicmeam zpyHma 6ausu 3cmaxadsl

onpedensiom no YPasHeHulo MAKPOCEUCMUNECKO20 RO
I =bM —slg IAz +hg’ +¢,
z0eb=15:5=36c=31L

IIpu nodcmarnosxe & ypasnenue snavenuil ecex napamempos Haxooam | = 8,2 éawa. Ilo mabnuye A.3
pacuemnoe yckopenue xonebanuii zpynma W = 246 cm/c’. Ilo wxare MSK-64 makomy YCKOpeHUIo
coomeememeyem semaempscenue cuno 9 bannos, npu KOMOPOM HOPMAMUBHOE YCKOPERUe ciedyem nPURUMAans
pasneie 400 em/c’. Taxum 0bpazoM, & paccMampugaeMom CRYYAe MOJICHO CYUJECMBENHO YMENbULUNb
CEeUCMUYECKYI0 HAZPY3IKY 30 CHEm UCHONb3I06aHUA OpobHbix Banios Kaxk Mepbl UHMEHCUEHOCMU Koaebauul

apynma.

— A= OFP \ 31
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IIpnaoxenne B

(cnparo4Hoe)

Pernonanbneie k03 puumenTs ypaBHeHHs MaKpocelicMHYeCKOro moas

bY

Tabnunma B.1
CelicMOaKTHBHEIE KoshpunuenTs ypaBHEeHH MAKPOCEHCMHYECKOTO MO
PETHOHEI H b s c
CyOperHoHEl
Kpem 1,5 28 3,0
Huxnuas Ky6ans 1.5 3.5 3,0
| Tamanckuit
IOIYyOCTPOB 1,5 3,5 3,0
Cesepnerit Kaekas 1.6 3.1 2.2
Harectan 1.5 3.6 3;1
Amnraii u CasHel 1.5 3.5 3.0
ITpnbaiikanse 15 4,0 4.0
SAxyrus u Cesepo-
BocTOK Poccuiickoii
Qenepanun 1.5 3.5 3,0
[Tpumopee u
IIpuamypre 1.5 3.5 3,0
0. Caxanun 1.6 473 3.3
Kypunsckue o-a 1,5 4.5 4.5
n-oB KamMyaTka 1,5 2,6 2.5
n-os YykoTka 15 3,5 3,0
BanTHickuil muT 1.5 3.5 3,0
Erponeiickas 4acTe
Poccuiickoit
Denepanuun 1.5 3.5 3,0
VYpan u 3anagxas
Cubupr 1.5 3.5 3.0
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IIpunoxenne B
(cmpaBogHOe)

YTouHeHHe HexoqHOH celICMHIHOCTH YHACTKA CTPOHTE/ILCTBA JKeJIe3HOH U

aBToMoOHIBLHOH Hopor

B.1 IIpuBeneHHEIE B HacTOANIEM INPUIIOKEHHH JAaHHEIE 0 KOMIUIEKCHEIX HCCIENOBAaHHAX IS
YTOYHEHMS CeHCMUYecKOH 0OCTAHOBKH BBITONHSIHMCE IMPH M3BICKAHHSIX JENe3HOH JOporH KATETOpHH
III mo CIT 119.13330 B Boctouno#t Cubupu. J[IiMHa HCCIe0BaHHOTO yyacTKa Aopord okoso 200 kM.
[Tepeyens coopy)KeHHH, U1 KOTOPLIX YTOYHEHA HCXOJHAA CelCMHYHOCTE, BKIIoYaeT B cebs 49 MocToR
Ha XeNe3HOH Iopore H JiBa MOCTA Ha NPHTPAcCOBOH aBTOMOOHIBHOMH AOpoOre.

Coopy>keHHs Ha XeNe3HOH Jopore JOJDKHEI MPOEKTHPOBATECA C HONMYCTUMBIM CeHCMHYECKHM
pPHCKOM (BEpOATHOCTHIO NPEBEINEHHMs pacyeTHOH ceHcMuyeckolf Harpysku) 5 % 3a 50 mer
SKCIUTyaTanud. JInd MOCTOB Ha mNpHUTpaccOBOH aBTOMOOMNILHON Hopore celicMHYeckHii pHCK
ycTaHoBneH B pazmepe 10 % 3a 50 net skcnnyaranum.

Cornacao kapre OCP-97-B" ioHas uacTh TpacChl JKEIE3HOH HOPOTH TIPOXOAMT B 30HE
CEeHCMHYHOCTBIO 9 6amnoB, ceBepHas — B 30HE celicMHYHOCTEIO 8 6amtos. [IpuMepHO MOCpeIHHE TPACCH
Jlopora nepeceKkaeT rpaHUIy YIOMAHYTEIX 20H. [IpH nepecedeHHH rpaHHIEl CEHCMHYHOCTE H3MEHAETCS
Ha onuy Ganm.

[ns coopyxeHuii Ha IpHTpaccoBol aBTOMOOHIBEHOM Hopore TpeboBaHHs K HX CEHCMOCTOHKOCTH
noHmxkeHsl. CornacHo kapte OCP-97-A TonbpKO HaYalbHBEIH y4acTok goporn JuiHoH 30 kM
pacnonoxeH B 9-6annsHoi 30He. Ha ocTanbHOM NpOTSHKEHHH JA0pora NpoxXoAuT 1o 8-6annkHoii 30He,
nepexojis B 7-6anneHyIo 300y BOIHM3H KOHEYHOro NMyHKTa Tpacckl [Ipu nepeceyennn noporoii rpaHuig
30H KapTHPOBaHHAas ceficMHUYecKas ONacHOCTh H3MEHIET S CKaYKoM Ha OIuH Oas.

Hcxonras celicMHYHOCTE, YKaszaHHad Ha kaprax OCP-97-A u OCP-97-B, yrouHsanace pacyeToM
10 CETKE C IUaroM 5%5 KM C OKpYyIJIEHHEM CHJIbl celicMHuyecKoro sosjelicteus go 0,1 6anna mkamsl
MSK-64. IlonoxeHue 30H 04aroB BO3MOKHBIX 3€MJIETPACEHHH B pallOHe NIPOEKTHPYEMOM JKEIe3HOH
JIOpOTH M XapaKTePHCTHKH WX celicMU4YecKod aKTHBHOCTH COOTBETCTBOBAIIM METOHONOTHH 0OIIEro
celicMHYeCKOTro palflOHHPOBAHHS, OCHOBAHHOM HA JAHHBIX O CEHCMUYHOCTH M CEHCMHYECKOM PEXHME
peruoHoB CepepHoit Eppasun. CelicMuyHOCTE yTO4WHANack musi 20 NyHKTOB, pPaBHOMEPHO

PACIIONIOKEHHEIX BAOIE JOPOT.

2 HPHBﬂJIGHHblﬁ B HacTOALIEM MNPHIOMKEHHH KOMIUIGKCHBIE HCCIEIOBAHHA MPOBOJAHIIHCE JO BBEAEHHA B

neiicTeue kapt obuero ceficMuyeckoro paiionuposanua OCP-2015.

2 ___\
o U nES( ) 3 \ 13
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Pacuetsl mo Metonuke BACO moxaseiBaloT HelpephlBHOE H3MEHEHHE celfcMuyYeckoll onacHOCTH
BJIOJIb Jopor Gez cCKauKOB Ha rpaHHIE 30H 7-, 8- ¥ 9- GapHOH OMACHOCTH MO kapraMm OCP-97-A u
OCP-97-B. Hau6onblIiie NOrpemHoCcTH CeCMHIECKOl OMIACHOCTH, YKa3aHHOH Ha kaprax OCP-97-A u
OCP-97-B, cooreeTcTBYIOT MyHKTaM BOJIM3M MPaHHL 30H pasNHYHON ceficMuunocTH (pucynku B.1 n
B.2).

B pesynbrate yTOYHEHHS MCXONHOM CEMCMHYHOCTH ONpENENEHEI TONpPABKH K CeHCMUYECKOdH
OTIaCHOCTH Ha CEHCMHYECKHH PEXHM MECTHOCTH Ui 51 MocToBOro coopyxenus. s Tpex o6BeKTOR
YTOYHEHHAaA CEHCMHMYHOCTE COBMana ¢ HcxonHoll mo kapram OCP-97, mns 15 MocToB yTodHEHHas
CEHCMHYHOCTE OKa3anack BBILE HCXONHOH, Ang 33 MOCTOB BO3MOXKHO YMEHBIIEHHE HCXOTHOM
CEHCMHYHOCTH IIPH HCIIO/Ib30BAHHH JETATH3HPOBAHHEIX KapT 06IIEro ceiiCMHIECKOro palfoOHHPOBAHHS.
3HaueHue MONpPaBKH Ha CEHCMHYECKHH PeXXUM H3MEHsIOCh B mpeaenax oT — 0,5 mo 0,5 6anna mKaisl
MSK-64.
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Pucynok B.1 — HimeHenne celicCMH1ECKOI 0MACHOCTH BO0JIL TPACCH] 3KeNe3H0i Joporu (cpeanmii
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Pucynok B.2 — Uamenenne celicMA4€CK0ii 0NACHOCTH BAO0JIb TPACCHI ABTOMOGHILHOM J0pOrH

(cpennmii mepnoj noeTopenun zemaerpuacennii T = 500 mer)
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B.2 HcnonezoBanue NpH MPOEKTHPOBAHHH LeNbIX GajioB, ykasaHHeiX Ha Kaprax OCP-97, Ges
YTOYHEHHS CCHCMHMYECKOH OIACHOCTH C Y4YeTOM €€ BapHallid BJONbL Tpacchkl XeJe3Hod u
aBTOMOOMIEHOH [opor crmoco6HO MpHBECTH B OJHHX CIy4YasX K HEJOOLEHKE OINacHOCTH
3EMIIETPACEHUH, B IPYIrHX — K ee mepeoneHke. [IpuMeHeHHe JeTATH3HPOBAHHEIX KapT celicMUYIecKo
OMacHOCTH ¢ mmaroM H3onuHui 0,1 Ganna mxansr MSK-64 mosBonsieT mpoeKTHpOBaTk NOPOTH B
COOTBETCTBHM ¢ TpeDyeMEIM ypoBHeM HX ceHCMOCTOMKOCTH, MCKIIOuas cliydad HeoDOCHOBAHHOIO
CHIDKEHHSA HAJIEXHOCTH JUIA OHHX COOPY;KEHHH H 3aBEINIEHHS CTOHMOCTH JIPYTHX 0OLEKTOB.

B.3 [nma 51 coopyxeHHs Ha JKene3HOH H aBTOoMOOMIBHOM moporax BemonHeHo CMP,
YYHTBIBAIOIIEE MECTHEIE HHJKEHEPHO-Te0IorHYeckre H reoMopdosioruyeckue ycnous. C y4eToM Beex
BHJIOB MONpaBOK (HA CEHCMHYECKHMI DeXHM, TPYHTOBEIE YCIOBHS W penbe) y4acTKOB MOCTORBIX
IEPEXO0/I0B) CEHCMHYHOCTE OBEIIEHa JUis 8, yMeHbiueHa s 40 u octasieHa 6e3 H3MEHEHH IS Tpex

00BEKTOB.

__-l"" .. W ';,“' "".' 35
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Mpunoxenne I'
(cnpaBo4HOE)

YTounenne HCX0qHOM celiCMHYHOCTH H ceficMHYeCKOe MHKPOpalioHHpOBaHHe MecTa

PACHOIOKEHHH JIABHHO3ZAIMHTHOH rajxepen

I'.1 PaccmatpuBaeMelii 065eKT pacooKeH Ha TOPHOM Y9acTKe XeNe3HO| I0poru kateropuu [V
no CIT 119.13330 B momuue p. Huokuuit MHraMakuT, T. €. HAXOMUTCA B IEHTPAIBHOR YaCTH 30HBI
akTHBHEIX MHramakurckux H Unna-Bakarckux pasznomos. Ha dumanrax 3Toil 30HEI 3eMIIeTpaceHHs
cuiod 9-10 6amios npoucxomumn B 1957 u 1967 rr. IlenTpaibHas 9acTh 30HEI XapakTepH3yeTcs 3a
nocineHAe 135 meT OTHOCHTENBHO Caboi MECTHOH CeHCMHYHOCTBIO, IIE 3a 3TO BPeMs HAKOMHICH

3HAYHTENBHBIH celicMudeckuii notenuuan (pucysok I.1).
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Pucynox I'.1 — CelicMHYHOCTE M ceficMHYecKasi 0NACHOCTE B paioHe n. Yapa YnTtuHckoi
obaacti (¢ 1 mapTta 2008 r. — 3abalikanbckuii kpaii)

l'anepes pasmemaercs Ha moike kpyroro ckiionHa. CROJ raliepen CIpOeKTHPOBAH W3 CTAIBHBIX
ro)pHpoOBaHHEIX JIMCTOB. PaccTosHHE MY OCAMH (YHIAMEHTOB NPHHATO paBHEM 7,68 M. Bricota
KOHCTDYKIIHH TajlepeH OT OCHOBHOH IJIOINAMKH 10 3aMKa apky — 7,71 M, nnuHa raneped — 38 M.

I1pn npoexTHpoBaHHH 0OBEKT paccMaTpHBANCH KaK COOpY)KeHHe Kiacca ceiicMocTonkocTH 1.
Jlns onpenieneHys HCXOIHO#H CECMHYHOCTH MCIIONB30BAIACE NEHCTBOBABINAS Ha MOMEHT [TPOBEICHHA
pabot mo YUC u CMP kapra OCP-97-B, cormacHo koTopoif CeficMHYHOCTE palOHa CTPOHTENLCTBA fc

paBHa 9 6annos no mkane MSK-64,

36
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Hexonuele gaHuEle /1151 pacyeTa IONPABKY, YYHTHIBAIONIEH 0COBEHHOCTH CelicMHUYECKOT0 PeXxHMa
B MECTE pacIlooKeHHs rajlepeH, npeacTasieHsl B Tabmane I'. 1.
Tabnunma Il
Cuna semnerpsicenss [;,
Gasns 6 7 8 9

Wnrepran Bpemenu

MEKIY TOITYKaMH 1o
CEHCMOIOTHYECKHM

OaHHEIM T, TOMEI 16 50 190 680

Hecaruunsiii norapuhm
BpeMeHH T} 1,204 1,700 2279 2,832

Cpennee 3HaueHHe gHcen B cTpoke 1gT;:
(1gT;)p = 0,25(1,204 + 1,700 + 2,279 + 2,832) = 2,004.
YpasHeHHe CEeHCMHYECKOTO PEKHMA B ITYHKTE CTPOHTENECTRA:
I = o+ BlgT — (gT))ep)- (I.1)
Jlns onpenenenusa Ko3pHUIHEHTOB O H [3 HCIONE30BaHE (POPMYIEL:

_1 4 _5+?+3+g_

= ?=1 I; [lgTi = (lgTi)cp] _
?=1 [lgTi = (IgTi)cp]z
_ 6(1,204 — 2,004) + 7(1,700 — 2,004) + 8(2,279 — 2,004) + 9(2,832 — 2,004)
= (1,204 — 2,004)2 + (1,700 — 2,004)2 + (2,279 — 2,004)2 + (2,832 — 2,004)2

=182

IToacranoBko# K02(QOHIMEHTOR O 1 B B ypaBHEHHE CEHCMHYECKOr0 PEXXHMA ToTyyeHa Gopmyna
LIS ONIpefieNIeHHs YTOYHEHHOH CeHCMHYHOCTH
Iy = 3,85 + 1,821gT. (L2
['padux dopmyns: (I.2) noxazan Ha pucyrke I'.2. Yroynennas no popmysne (I'.2) celicMHYHOCTS
palioHa CTPOMTENBECTBA, COOTBETCTBYIOMAs HHTEpPBay BpeMeHH Mexay toimukamu T = 1000 net wmu
BEPOATHOCTH IPEBHINEHHA DACYETHOrO ceHCMHYecKoro BosjeicTeusa 3a 50 yeT 3kcmlyaranuu
(celicMuyecKkoMy pHCKY) 5 % coCTaBmAeT
Iy = 9,3 6anna.
Ilpupamenue OanIEHOCTH NMPH BEPOSTHOCTHOM CIOCODE OLEHKH OTKIIOHEHMS CEHCMHYECKOro

pexuMa 0T NPHHATOrO NpH coctanenun kaptet OCP-97-B 61, = Iy — I = 0,3 bamna.
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Jlorapudm npoMesxyTKa BPEMEHH MENKIY
3eMJIETPACEHUAMHU

Cuna 3emnerpsacenus,
Oanner MSK-64
L :\] o0

«+» — MOBTOPSEMOCTE 3eMJIETPACEHHH TI0 CelCMOMOTHYECKHM JaHHbIM;
«=» — rpapuK CeHCMHYECKOTO PeKHMa, TOCTPOSHHEIH METOIOM HAHMEHBIHX KBA/[DATOB

Pucynok I.2 — T'paduk ceficMuaeckoro peskama B BepxoBbsx p. Huwkuuii HuramakaT

I'2 Biauamme peabedpa MeCTHOCTH HA MHTEHCHBHOCTh Koaebamuil rpyHTa B MecTe
PACTIOJIONKEHHS TaIepex

Cornacno Tonorpadudeckolf kapTe IMUPHHA JOTHHBI 110 THY npubmxaercs k 500 M, mosepxy —
k 2000 M. BopTa mosMHEl BO3BRIIAIOTCA Han HHOM Ha 450-500 M. Cpenusas kpyTH3Ha ckioHOB 1:1,5.
OTtMeTka CTpOMTENEHOH mMmuomankyd Ha 220 M NpeBEIIaeT OTMETKY OHA JOJMHBEI, T. €. B MECTe
PacroNOXXEHHA ralepel Tpacca JOPOrd NPOJIOKEHa B cpeiHel YacTH CKIOHA.

XapakTepacTrKa QOPMBI IONEPEIHOTO CEHEHNS JOMUHEL OIPENIE/IEHA B 3aBHCHMOCTH OT IIMPHHEI

JONMHHEI TOBepXY L u rmy6unEl H no gopmMyne

0,25L2+H2 0,25-2240,52
g=1 =1 =224,
H 0.5

CxopocTh monepedHsIX celicMHUecKHX BOJH Vs B KOPEHHOM NMOpoje CKIOHOB pasHa 2050 m/c,
mepuoy konebannit rpynta T = 0,3 c. Takum oGpasoM, mMHa BomHEI A mis mepuoma T = 0,3 ¢

coctaBuT A = V5T = 2050 - 0,3 = 615 M. OTHOIMEHHE X [ATHHBI BOIHBI A K riybune gonHHE H

A _ 615
r=g === 143,

OtHoweHHe aMIIUTYA KoneGaHWit rpyHTA Ha [HE AONMHEl M HA TUIOCKOH rOpH30HTAILHOH
IJIOIIANKE BHE HOTHHEI

A 1 1
o= —-=0,73.
- 14B~% 14224123

OtHomeHHe aMmuuTyy KoneGaHWH TIpPyHTa B BepXHEH YaCTH CKJIOHOB M HAa [UIOCKOi
I' OpHBDHTEIJIBHOﬁ IoMAanKe BHe JIOJIHHEI

A 0,5 0,5
Bl L 2 = — =11
Ay 1+ 1+B% 1+ 1+2,24123 48

’ i 1 | 3;" aY=
UTE H r{af;;' (1 Jl
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Hckomplii k02((PHIHEHT, NMOKa3LBAIONMHA BAMsHHE penbeda Ha MHTEHCHBHOCTH KojeDaHHi
CKJIOHOB JOJHHEL, H3MEHAETCS IHHEHHO MEXKY HaliieHHEIMH 3HadeHusMH 0,73 (na que nomuuen) 1 1,13
(B BepxHed yacTH ckiona). B yposHe noporu kosdp¢uuuent K, = 0,91. [Ins MeHbIIMX 3Ha49eHU
neprona mnonepeynod Bomuel 0.2 um 0.1 ¢ xoaddunment KP‘M ymenemaercs go 0,88 u 0,86
COOTBETCTBEHHO.

I'.3 Binanne MeCTHBIX HHKEHEPHO-TE€0JIOrHYECKHX YCIOBHH Ha celicMHYHOCTE MIOMATKH
CTPOHTENBCTBA rajiepex

B ocrHoBanuu ranepeu 3aneraror meGeHHCTO-IEIGOBEIE IPYHTEI, OTTAHBAIOIIHE B JIETHHH CE30H
Ha ry6HHy 5 M HEDXKE momomBel dyHnamenTa. [To maHHEIM H3BICKaHUH U celicMOpa3BeKH MIIOTHOCTE
BepxHero cios p; = 2,0 /M, ckopocTs S-BonH 280 m/c. Hike rpyHT HaxoguTcs B BEUHOMED3IOM
COCTOSIHHH, IIPH KOTOPOM CKOpOCTE S-BoNH yBenuuueaercs no 1100 m/c.

CeficMHYECKHE KECTKOCTH BEPXHETO H HHIKHETO CIIOEB pﬂG‘IETHDﬁ TOJNIIH COOTBETCTBEHHO

Veid
p1Vs1 = 560 1/(M*¢) 1 po Ve, = 2200 1/(M*-¢). CpenHeB3BeNIEHHAS HECTKOCT TONIH pV; = g%‘}-’_‘—i =
L
560-5+2200-5
——— = 1380 Tc/(M*c), T. €. ToMIIa OTHOCHTCH K IpyHTaM Karteropuu Il mo celicMHdecKHM
cBOHCTRAM.

[Ipupamense celicMHYHOCTH CTPOMTENLHOH IUIOIIAAKH 38 CYET TPYHTOBBIX yCnoBHH Oy, =

1,671g (%) = 1,67lg (%) = —0,5 6amna. CymmapHas rnonpaBka Ha CEHCMHYECKHH peXHM H

rpyHTOBBIE yenosus 61, + 81, = 0,3 — 0,5 = —0,2 6amna.

AmnnuTyny KkoneGaHuH rpyHTa npd 3emierpsacedMd cunoi 8,8 OGamra mo rabmune A.3
NpUIOKEHUs A npuHuMatoT pasHoi 14,9 cM. C yyetoMm nonpasku Ha pelbed MectHocTH K, = 0,91
aMIHTyna Konebanui yMeHsImaeTca o 13.5 oM, 9TO HE BEIXOIHT 38 TPAHHIIEI HHTEPBAIA aMITIATY

KonebaHMi rpyHTA NpH Tom4Kax cuioi 8.8 Gamna.

D LA - 39
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Ilpunoxenne /|
(cmpaBo4HOe)

Onpenenenne ycJOBHOI0 CONPOTHBIEHHS FTPYHTOB CXKATHIO NIPH CEHCMHYECKOM

MHKpOpaHOHHPOBAHHH

J.1 O6mue moaoxkeHHsa

M3pecTHEIE 3aBHCHMOCTH MEXOy MojyneM aedopMaluM TJHHHCTBIX TIDPYHTOB, YIIIOM
BHYTPEHHEr0 TPEHHA [IECKOB, IPOYHOCTEIO CKANELHEIX TPYHTOR IPH CHKATHH H CKOPOCTHIO S-BOJIH He
MOJIHOCTBIO OXBATEIBAIOT Pa3zHO0Opa3HEIE HHIKEHEPHO-IEOIOrHYECKHE YCIOBHS, BCTPEYAIOIIHECS IPH
CTPOMTENLCTBE. B CBA3M ¢ 3THM IpH celicMMYecKOM MHUKPOpPaiOHMPOBAHHH YYACTKOB TPAHCIOPTHEIX
COOPYKEHUH HCIOJIB3yeTCS YHHBEPCABHAS 3aBHCHMOCTE.

Cornacao CIT 35.13330 pacuerHO€ CONpPOTHBIEHHE R HECKANBHEIX TPYHTOB OCEBOMY CHKATHIO
PEKOMEHYETCH ONpENENATs B 3aBHCHMOCTH OT YCJIOBHOTO COIPOTHBIEHHS R, IpyHTa CXAaTHIO,
pa3MepoB (MEHBIIEH CTOPOHBI HJIM AHaMeTpa) (yHIaMeHTa MENKOro 3aJio)KeHHs HIH OINYCKHOIO
KONOALA B IUIaHe, INyOuHBL 3am0KkeHUs GYHIAMEHTa U YIENFHOTO Beca IPYHTA BEINE €rQ IMOJOIIBEL
Ilepeuncnennbie MCXOMHBIE NAaHHBIE NPHMEHSIOT TAKXKE HPH ONPECICHHH CONPOTHBICHHA CHKATHIO
TPYHTOR OCHOBaHHH (yHIaMeHTOB 30aHui 1 coopyskenuil mo CIT 22.13330.

PacyeTHoe CONpOTHBICHHE TPYHTOB CXaTHI0 R HE3HAYHTENBHO OTJIHYAETCH OT YCIOBHOTO
CONpOTHBNEHHS R, TaK Kak NONpPABKH Ha pa3Mep (yHnameHTa ¥ IIIyOHHY ero 3aloxeHus o0kMHO He
npesermnatoT 10 % — 20 % ot R. Taxkum obpa3zoM, pac4eTHOE CONPOTHBIIEHHE I'DYHTOB CXATHIO B
OCHOBHOM OIPEJIEJIETCH YCIIOBHBIM COIPOTHBICHHEM Ry, 3aBHCAIHUM OT (QH3HYECKHX CBOHCTB IPYHTA.

HMcrnone3oBaHHe  YCIOBHOIO COMPOTHBAEGHHA R, B KadeCTBE HHAHKATOPA CKOPOCTH
pacrnpocTpaHeHHs S-BONIH B IpyHTe TpeOyeT BBeJeHHS HEKOTODEIX [OMONHEHHWH H H3MEHEHHH B
METOMHKY, IPEMEHAEMYIO Il BEIYUCIIEHHs Ry MPH CTATHYECKOM DacyeTe OCHOBAHUH OMOP MOCTOB Ha
npoYHocTk. [IpHBeneHHas HHXe METOMKA ONpeneneHus Ry IpHMEHHTENBHO K 3a7ade ceHCMHAYECKOTO
MHKpDOPaHOHHMDOBAaHHA OTHOCHTCA K YdYacTKaM CTpPOMTENLCTBA TPAHCIIOPTHEIX COOpPYXKEHHH,
CIIOXKEHHBIX IJIHHHCTBIMH, NECYaHBIMH H KpDYIHOOO/IOMOYHBIMH IPYHTAMH, & TaKXKe CKalbHBIMH
TPYHTaMH B 30HE BBIBETPHBAHHA.

ITocne onpeneneHus NPH HM3BICKAHUAX YCIOBHOIO CONpPOTHBIEHHA CXaTHIO Ry IpyHTOR
pacyeTHOH TomuH ckopocTH Ve B cnofx MoryT OBITH HAHIOEHBI C HCIOAB30BaHHEM hopmyn (6.6) u (6.7).

J.2 I'nauncTEIE FPYHTHI

Usnoxennas B CII 35.13330 metomuka onpepeneHus R, ¢ Hchnons3oBaHHEM (PHIHYECKHX
XapaKkTEePHCTHK (TOKazaTens TeKydecTH [; W Ko3(pduiMeHTa NOPHCTOCTH €) OTHOCHTCA K CYIECiM,
CYITMHKaM H TIMHaM OT MATKOIUIACTHYHOH [OO MONMYTBEPAOH KOHCHCTEHIMH, T. €. HMEHOIIAM

40 =
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nokazarens Tekydectd 0 < [} < 0,6. B stom auanazone [, 3HaueHHe R, u3MeHserca y cymnecei ot 10

1o 35 tc/M?, y eyrmunkos ot 10 10 40 te/mM?, y riams ot 10 mo 60 Te/M? (Tabmuma I1.1).

Tabnou ma HI — YciaoBsHoe CONpPOTHBJ/JACHHE TPYHTOB CXKATHIO NIPH HEOTPHUATENLHBIX

FHAYEHHAX NMOKAIATEIH TCKYYECTH

I'pyHTHI Koaddumuent YCIIOBHOE CONPOTHBIIEHHE IPYHTa CXKATHIO Ry, TC/M?, B
HOPHCTOCTH € 3aBHCHMOCTH OT II0Ka3aTells TeKyJecTH [

0 0,1 0,2 0,3 0,4 0,5 0,6

CymnecH 0,5 35 30 25 20 15 10 —
0.7 30 25 20 15 10 - -
Cyrmuaku 0,5 40 35 30 25 20 15 10
0,7 35 30 25 20 15 10 -

1,0 30 25 20 15 10 = =

I'nmunE! 0,5 60 45 35 30 25 20 15
0.6 50 35 30 25 20 15 10

0,8 40 30 25 20 15 10 -

1.4 30 25 20 15 10 - -

IIpu otpunarencHoM nokasarene TekydecTd [; < 0 TIIHHHMCTEIE IPYHTBI HEPEXONAT B TBEPOE
COCTOSIHHE C MOBBIMIEHHEM Ry B 3-5 paz mo CpaBHEHHIO C MONYTBEPAEIMH IpyHTaMH. J[ns TBepABIX
TIHHHCTEIX TpYHTOB 3HaueHHe Ry mo CII 35.13330 cnemyer ompenensaTs HA OCHOBAHHH [aHHBIX
MCIIBITaHHE 00pasoB Ha omgHoocHOe cxkare. IIpu 3TOM 3HadeHHe Ry NPHHHUMAIOT NNS CyIeceH He
Gomee 100 Te/M2, nna CyriuHKOR He 6onee 200 te/m?, s riaH He Gonee 300 Te/M2.

B npupomHBIX YCIOBHAX TJIHHHCTEIE TPYHTEI OIHOTO H TOTO K€ BBINENECHHOTO Ha YJacTKE
CTPOMTENLECTEA HHIKEHEPHO-TE0JIOrHYEeCKOro IeMeHTa (CII0S) MOTYT B OIHHX TOHYKAX HAXOAUTHCA B
MOJIyTBEPJOM COCTOSHHH, B IPYTHX TOUKaxX — B TBepoM. B 3ToM cnydae nns oneHkH R, HCIONE3YIOT
busnyeckue xapakTepucTHKH mpo6 rpyHTa. Ecnu cpenHee 3uaueHde [; YacTHEIX OIpejesieHHi
OKAa3EIBAETCA OTPHIATENRHEIM, TO B 3al1aC HAASKHOCTH CPEIHEE 3HAYEHHE [;, IPHHUMAIOT PABHEIM HYJIIO
H ONIpeNessioT Ry, Kak s rpyHTa MOMYTBEp0i KOHCHCTEHLMH B 3aBHCHMOCTH OT €.

Yeenuuyenue (akTHYeCcKOro OTPHUIATENBHOTO 3HAYEHHA IIOKA3aTens TEKydecTH [, TBepHoro
TPYHTA OO0 HYNIS NPHBOJMT K 3aHH)KEHHIO €ro YCIIOBHOH IPOYHOCTH Ha CXKATHE, YTO IPOTHBOPEUMT
obmemy Tpebosanuio CIT 35.13330 o mpuHSTHH NpOEKTHEIX pemneHHi, obecrieunBaromux Haubomnee

MOJTHOE UCTIONB30BAHHE MTPOYHOCTHEIX XapakTepHCTHK rpyHTa. JIna ucnonszoeanus npu CMP tabmuny

o= _——r '__J — Wi
| - r"' S b Lt
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bynxmuu Ry = f(I}, e) cnenyer [ononHUTE 3HaYeHMAME Ry IS OTpHIATENBHEIX BenHYMH [, (Tabiuna
J.2), T. e. U1 TBEPABIX TITHHHCTEIX [PYHTOB.

B tabmane J1.2 mpuseieHsbl 3HaueHHA R, M1 TBepAEIX cymeced, CYrIMHKOB H [VIHH IIpH
-05=1, =£-0,1ue ot 0,3 mo 0.7 nna cyneceii, or 0,3 go 1,0 ana cyrmankos # ot 0.4 mo 1,1 ans
TTTHH, NOJIyYeHHBIE TMHEHHON 3KCTpanosiel Benuanl R, puBeneHHLIX B Tabnuie J1.1.
Ta6auma JI.2 —YciaoBHoe CONPOTHRIICHHE TPYHTOB CKATHIO NIPH OTPHUATEIBHBIX

JHAYEHHAX MOKA3aATENd TEKYYeCTH

pynTh Koaddumnuent VCII0BHOE COMPOTHBIIEHHE IPYHTA CXATHIO Ry, TC/M?, B
IOPHCTOCTH € 3aBHCHMOCTH OT IIOKA3aTelNs TeKy4ecTH [,
-0,5 0,4 0,3 -0,2 -0,1
Cynecu 0,3 65 60 55 50 45
0,5 60 55 50 45 40
0,7 35 50 45 40 35
Cyrnuaku 0.3 70 65 60 55 50
0,5 65 60 55 50 45
0.7 60 55 50 45 40
1,0 85 50 45 40 35
I'muue 0.4 145 130 115 100 85
0.5 135 120 105 90 75
0,6 125 110 95 80 65
0.8 90 80 70 60 50
1;1 55 50 45 40 35

IIpumep — Kopeunvie nopodst na yddacmie pexoHcmpykyuu mocma uepes p. Adazym (Kpacnodapekuil xkpail)
npedemasnenst  apaunnumonodobuoll 2nunol, Quauko-mexanuueckue ceolicmed 2nunsl ONpedeneHsl UCCAE0BAHUEM
onvimHbx 06pasyos, usenevennblx npu Gypenun cemu pazgedounvix ckeaxcun 2rybunoi sanoxcenun 0o 30 m. Bcezo dna
nabopamopHulx ucenedosanuti omobpano 58 obpasyos ¢ anyGun om 1,5 do 29,2 m.

Hokazamens mexyvecmu I, obpasyoe menanca & duanazone om munyc 0,51 do nnioc 0,22. Cpednee snavenue I, ona
aceil cosoxynnocmu ofpasyos pasvo munye 0,20. Tacum obpaszom, 6 omOensHbIx MECMAX ZRUHA UMEEM RONYMBEPOVIO
KOHCUCERYIIO, HO 6 CPEOHEM MACCUE OMHOCUMERA K MEEPOLIM 2TUNAM.

Koaghhuyuenm nopucmocmu obpasyos anunst nexcum & unmepeane snavenud om 0,62 do 1,27 npu cpednem snauenuu
yacmuvix onpedenenuil (0,94,

Yenosnoe conpomuenenue znunvt Ry = 35,9 me/sm’ onpedeneno no mabnuye /.1, kax ons nonymeepdozo zpyuma ¢

noxazamenem mexyuecmu [, = 0.

a2 A PP
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fIpu CMP Ry cnedyem onpedensme no matnuye /.2 ¢ yuemom cpednezo dna maccusa suavenun I, = —0,20. B amom
chyuae yenosHoe conponuenenue 2nunel cacamuo pasno 30,7 mc/m’, m. e. npumepnro & 1,4 paza Gonsuie, YeM RPURAMO RpU
GBHINONHEHUN CIAMUNECKUX PACYEMO8 OCHOBAHUN HA RPOYHOCTD.

Ha npaxTHKe Taxoke BCTpeYaroTCs TPYHTHL, HMEIOLIHE TONIOKUTENILHOE CpejiHee 3HaYeHHne [, ipu
H3IMCHCHHH ITOKa3aTeIld TEKYUECTH I L B OTAENBHEIX TOYKAX HHXEHEPHO-TEOJIOTHYECKOI0 3JIEMEHTA OT
OTPHIUATEIBHEIX 10 ITOJIOKHTEIIEHELX 3HAYEHHH. B JarHoM ciIydac O OpeneIeHH st RD o (bHSH'-lﬁCKHM
XapakTepHCTHKaM [;, M e rpyHTta cieayer noapsopartbes Tabmuuei JI.1 xak npu oueHkax Ry s
CTATHYECKHX PacyeToB, Tak u npu CMP.

Hpumep — [Tpu uzslcKanuAx Ha yuacmrke cmpoumenscmsa netexodnozo mocma na em. Tuxopeyran (Kpacrhodapexuii
Kkpati) npobypensl mpu passedounsie crkaascunet 2nybunot no 20 m radcoan. o danneim pazsedounozo bypeHusa, c
HOBEPXHOCINY YHACMKA 3anezaem choli HAceMHO20 zpynma momyunoit om 1,1 do 3,1 m. Huoice 3anezaem cyznunok

nonymaepdoii koncucmenyuu (I, = 0,03) ¢ manomowynvimu hpocioamu myzomnacmuunozo cyanunka (I, = 0,36).

CymMmaphan MOWHoCms Croes cyanunka om 6,7 do 10,5 m.

Cyznunru nodcmunaromes 2nunoll om meepdod (MunuMansioe 3navenue yacmusix onpedenenun [ = =0,12) do
nonymaepdoli (haubonvwiee 3navenue ewboprku 1 = 0,13) roncucmenyuu. Hopmamuenoe 3nauenue noxazamens
mexyvecmu I, = 0,04, m. e. @ cpednem 2nuna umeem nonymeepdyio koncucmenywo. Ipu kosghhuyuenme nopucmocmu e =

0,69 coomeemcmayioujee hususeckum XapaKmepuCmuKam YenosHoe conpomuanenue anunst cocamuio Ry = 39,6 me/m’.

3navenne R, Oy rpyHTOB C MONOXKUTENEHEIMH YacTHREIMH 3HA4eHHAMH [; Bcex 06pasios, T. €.
COOTBETCTBYIOIIMMH CyNecsM IUIACTHYHOH KOHCHUCTEHIWH, CYIJIMHKaM M TJHHaM IIOJIyTBEPIOH,
TYTOIUTACTHYHOH W MATKOILUTACTHYHOH KOHCHCTEHIIMH, HAXOMAT TAK JKE, KAK B IPHREIEHHOM NPUMEDE.

.3 Ilecuanbie rpyHTHI

YclIOBHOE CONpPOTHBRIIEHHE MECYaHBIX TPYHTOB R, OMNMpEeAeNsiOT ¢ y4eToM Tpex (PH3HYECKHX
XapaKTEPHCTHK: IDaHYJIOMETPHUYECKOIO COCTaBa, MIIOTHOCTH M BIaHOCTH. [lna ompemeneHus R,
IUIOTHBIX H cpenHeH IoTHOCTH meckoB npH CMP 3a ocHOBY NpHHHMAOT OIEHKH YCIOBHOTO
COTIPOTHBIIEHHS CIKATHIO Necyansx rpyHToB (Tabmuus: 1.3 u J1.4). Prixisle necku B Tabnuue: 1.3 u 1.4
HEe BKIOYEHEI, Tak Kak npd CMP CKIOHHBIE K PaBKHIKEHHIO DBIXJIBIE NECKH W3 COCTaBa pacueTHOH
TOJILIH TPYHTOB HCKIIOYAIOTCH.

Tabnuuma /.3 —¥YcioBHoe conpoTHB/IEHHE CKATHIO MVIOTHBIX MECKOB

Hanmenoranue rpyHra Koadduuuent nopucrocti e |  YclnoBHOe CONPOTHBICHHE
cxatuio Ry, To/M?
I'papenHcTEIE H KPYITHEIE IECKH e < 0,55
HE3aBHCHMO OT HX BJIAXHOCTH 45
Ilecku cpellHeH KpPYITHOCTH: e < 0,55
- MAJIORJIAKHEIE 40
- BAA)KHBIE M HACBHIIIEHHEIE BOIOKH 35

e Sy 43
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Menkue necku: e < 0,60

- MAJIOBNTAKHEIE 30
- BII&KHBIE M HACEIIIEHHBIE BOIOM 25
[TeLieBaThIC MECKH: e < 0,60

- MAJIORJIA)KHBIE 25
- BIIAXHEIE 20
- HACBIIIEHHBIE BOIO 15

Tabnuna /14 —YenoBHoe CONPOTHB/IEHAE CKATHIO NECKOB CPeIHEH MIOTHOCTH

HauMeHnoBanue rpynra

Koadunuent nopucrocrtu e

YenoerHoe COMNPOTHRBIIEHHE

cxaruio Ry, Te/M?

['papenucThIC H KPYIHEIE ECKH e = 0,65
HE3aBHCHMO OT HX BIKHOCTH 35
IMecku cpenneit KPYIMHOCTH: e = 0,65
- MAJIOBIIAXKHEIE 30
- BII&)KHBIE H HACKIIEHHBIE BOAOH 25
Menkue necku: e=0,70
- MAJIOBJIAYKHBIE 20
- BIIQKHEIE M HACKIEHHEIE BOJIOMH 15
[Ie1eBATEIC NECKH: e = 0,80
- MaJIOBIIAYKHEIE 20
- BIa)XKHBIE 15
- HACHIIIEHHEIE BOJIOH 10

Hnst neckos cpenmedt mnotHoctr B CIT 35.13330 npuseaeno 3uauenue R, npumepHo Ha 40 %

MEHEIIIE, YeM A/ MIOTHEIX meckoB. B 3amac npounocTu HopMaTHBHOE 3HaYeHue R, oTHOCAT k Gonee

cnabomy mecky ¢ HauGombmmM KodhQHUHEHTOM MopHCTOCTH. HanpuMep, MANOBNAXKHEIE IECKH

CpelHeH KpYHHOCTH HMeoT kodhdunuent nopucrocta 0,55 < e < 0,65. B atom uHTepRane R,

usmensercs ot 40 zo 30 Tc/M?, 3a HopMmaTHBHOE 3HaYeHue R, npuruMaioT 30 Te/M?, cooTBETCTBYIOMmEE

e = 0,65.

IIpu CMP noxasatens NpoyHOCTH rpyHTa Ry HE06XOMMMO OTHOCHTE HE K CAMOMY caBoMy CIIOK0

MaccHBa, a K CpeJHEMY 3HaueHHIO R, U1 MaccHBa B LIEJIOM, TaK KaK CKOPOCTE S-BOJIH B MACCHBE

33BHCHT OT CbHSH'—IBCKHX CBOHCTB BCEX CIIOER Ha IIYTH BOJIH, & HE OT CBOHCTE OJIHOro camoro cinaboro

cnos. 11o3ToMy /UIf Cpe/iHeH IIOTHOCTH TPARENHCTHIX MECKOB, KPYNHEIX H CPeJHel KpyIHOCTH IIpH

44
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0,55 = e = 0,65, a Takke MEIKHX NeckoB cpeaneit muotHocTH pH 0,60 < e < 0,70 u neuTteBaTHIX NpH
0,60 < e = 0,80 3nayeHus R cnenyeTr HAXOOWTE THHEHHOH HHTEpHONANMEH 3HAYEHHH, YKa3aHHBIX B

tabmunax [1.3 u /1.4 n1d nioTHEIX NECKOB H IIECKOB CpefHeH IIOTHOCTH.

Ipumep — Bepxuuii cnoii HHxKeHEPHO-TEONIOrHUECKOTO pazpeza niomanky ofHol U3 onop Mocra uepes p. llemec B
HosopoccHificke COCTOMT H3 CpeiHEH MIOTHOCTH MENKOro BIRKHOMO necka ¢ xoahduumentom nopuctocTd e = 0,65 ¢
yIensHeIM BecoM Y = 1,89 tc/m’.

YCIoBHOE CONpPOTHBIEHHE CKATHIO MENKHX BIAXKHEIX NECKOB cpelHell MIOTHOCTH H3IMEHAETCA B HHTEpBane
3Hauennii ot 15 g0 25 Te/m? (pueyHnok [1.1). [pu xospduumenrte nopueroctd e = 0,65 3Hauenue R, npu celicMudueckoM
MHKpopaioHuposaHHH pasHo 20 Te/M?, uTo npuMepHo Ha 30 % Bonklue, YeM YEAORHOE CONPOTHRICHHE IPYHTA NPH pacyeTe

OCHOBaHHI! HA HATPY3KH OCHOBHOTO COYETAHHA,

]
tn
L

b
&

-..._.<__

s

MIOTHBIH MeCOK CpeAHCH
MECOK MIOTHOCTH

[
Lh

rpyHTa CxKaTHIO Ry, TC/ M

i 1
0,60 0,65 0,70
Koa(ppuument mopucroctu ¢

YCIOBHOE CONPOTHBIICHHE

Pucynok /.1 — 3aBucHMOCTE YC/JI0BHOTO CONPOTHBJICHHA IPYHTA CKaTHIO Ry o1 K03 puumenTa
MOPHCTOCTH NPH pacueTe NPOYHOCTH OCHOBAHHI HA OCHOBHOE coUeTaHHe HArpy3ok (a) H NpH

celicMHYecKoM MHKpopaloHHpoBanuH (6)

1.4 KpynHooG10M04YHBIE TPYHTEI

A.4.1 I'paBuiiHO-TaI€eYHUKOBEIE IPYHTHI

3mayenns R, KpymHOOGIOMOYHEIX TPYHTOB H3MEHSIOTCH B mpezenax or 50 o 150 tc/m? B
3aBHCHMOCTH OT KpPYIHOCTH M OKaTaHHOCTH 00J0MKOB (rasbka, iieGeHb, rpaBhii, Apecsa), BHIa
NOPOAEL, M3 KOTOpoH ofpazoBanick OOJNIOMKM (KpHCTaJUIH49ecKOM HIIH OcafoyHOH), a TaKKe OT

COAEpXKaHWA H IIPOYHOCTH INNTHHHCTOTO 3aII0THHTEIIA.

Mpumeuanue — Ecau kpynHooBioMouHsle rpYHTE! 06Pa30BANTMCE U3 MATMATHUECKHX, METAMOPOHIECKHX H
OCaJOYHLIX TMOpOH, TO MPH celiCMHIECKOM MHKpOpaHOHHDOBAaHHH 3HaieHHE Ry NMPHHHMAIOT KaK CpeiHee YCIOBHBIX
CONMPOTHBIEHHH CKATHIO 06TOMKOB OCAIOMHBIX H KPHCTATHYECKHX MOPOL.

B TpaHCIIOPTHOM CTpPOHTENBCTBE K JAPECBAHOH (rpaBHiiHON) (pakiuHH INIPHHATO OTHOCHTB

obmomku pazmepoM ot 2 1o 10 MM, kK mebGenucTod (raneyHuKoBoH) Gpakn¥H — 0ONOMKH IOPOIE]

s e e 45
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pasmepoM oT 10 mo 200 mm. Pasmepml dacTuil ckejera CYIIECTBEHHO B/IMSIOT Ha INPOYHOCTE
KpynHoo6JIOMOYHOr0 IpyHTa NPH CXATHH. [Ing raneyHHKoBoro (miebGeHHCTOro) rpyHTa OCaJOYHBIX
MOPOJ] YCIIOBHOE CONpPOTHBIEHKE Ry mpuruMaioT 100 Te/M?, [is rpaBHitHOTO (IpeCBAHOT0) IPYHTA H3
Tex e nopox — 50 Te/m?. [IpuMepHO Takoe e COOTHONIEHHE POYHOCTEH MPHHATO I raleYHHKOBEIX
¥ TPaBHIHBIX TPYHTOB H3 KPUCTAILTHYECKHX ITOPOI.

Ha ycranosnenHoi HopMamu rpanuie (50 % copepixanus 1o Macce 00JI0MKOB COOTBETCTBYIOIIEH
¢pakmuM) MPOYHOCTH TPYHTA MONAraloT ckaykooOpasHO M3MEHsIOmIeiHcs, YTO SBIAETCH YCJIOBHO
NPHHATEIM COTJIALIIEHHEM, B EPBOM NPHOMMKEHHH YIHTHIBAIOIHM YMEHBIIEHHE IPOYHOCTH MPYHTA €
COKpallleHHeM pa3Mepa YacTHIL JecTKoro kapkaca. TakuMm o6pa3oM, YeM CHIILHEE paspylleHa HCX0oaHas
CKaJIbHasg MOpOJa, TEM HH3KE IPOYHOCTE OCTATOYHOrO MaTepHana.

Jlnst yTOYHEHHS MPOYHOCTH IPYHTA HCIIONE3YIOT THHEHHYIO HHTEPIOIALHIO MEXIY 3HAYEHUAMH
Rg. pernamMeHTHpOBaHHBIMH JUIf OTHENBHEIX COYETAHHH (H3MYECKMX XapaKTEpPHCTHK IDYHTa
(mopHCTOCTH, TIACTHYHOCTH, KPYNHOCTH 3epeH, IUIOTHOCTH U 1p.). VHTepnonsiuio HCHONB3IYIOT
OPHMEHHTENBEHO K ONpeNeNeHHI0 Ry MU TPYHTOB, COCTOSINMX H3 IpaBHA H TalbKH, TalbKH C
CYTITHHHCTEIM 3all0THATENeM, TallbKH U TPaBUs C CYTIIMHUCTERIM 3aN0NHATENEM.

IlpunuMaloOT, 4TO YNOMSHYTEIE HOPMAaTHBHEIE 3HaueHHs R, OTHOCATCA K TaJeYHHKOBOH
(mebenncroii) W rpaeuitHON (npecBsaHoM) QpakiuaMm. [IpoYHOCTE TpyHTa, COCTOSIIETO H3 OBYX
(paxuuil, HaXOJAT NMUHEHHOH MHTeproONALMElH B 3aBHCHMOCTH OT COJEPXKAHMSA B TPYHTE 00IOMKOB

pazmepoM Gonee 10 MM (prcynox [1.2).
100

YCil0BHOE CONPOTHRIEHHE
rpyHTa cxkaTiio Ry, T¢/M?

0 10 20 30 40 50 60 70 80 90 100
Conepxanue B rpyare B % 00JI0MKOB
paszmepom Ooiiee 10 MM

Pucynok /1.2 — 3asucumocty Ry KpynHoo610M04HOr0 rpyHTa 0CaA0YHEIX MOPOJ 0T CONEpPIKAHHS
obJioMKoB paiMepom Gosee 10 MM Mo HOpMAM NPOEKTHPOBAHUA MOCTOR (a) M NpH

celicMHYecKkoM MHKpopaiionHposaHuH (6)
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W3 conocrasnenus rpadukos a) u 6) Ha pucynke JI.2 BHIHO, 4TO OTHOCHTEIbHAS IIOTPelTHOCTE
onpeneneHds Ry ¢ HCHOONE30BAaHHEM CTYNEHYATOH (YHKIMH MOXET COCTaBIaTE a0 33 %

OHpE,REJIﬂEMOI'O 3HAYCHHA B CTOPOHY 3aHHXCHHA HIIH 3aBEIIIEHHA MIpOYHOCTH.

lpumep — Faneunuroseiti zpyrm ocadounoii nopodsl codepaicum 55% no macce yacmuy paivepom Gonee 10 MM u
45% wacmuy zpasuiinoii pacyuu. Tpebyemen natimu YcnogHoe CORPOMUGTENUE CHCAMUID 2pynma, codepxcawjezo obe
ghpaxyuu é darinom coomHoueHuU,

Bemwuny Ry naxodum nuneiinot unmepnonsyueii mexcdy kpaiinumu suavenusmu 50 me/st® u 100 me/m?:
50-55

Rg =50 +== = 77 me/r’,

B nanHoM crydae npouHOCTE, HalEHHas 110 CTYNEHYATOM 3aBHCHMOCTH, 3aBEIIeHa Ha 23 Te/M>
10 CPABHEHHIO C MPOYHOCTHIO, ONpPENEIEHHOH THHEHHOM HHTEPIOMALHEH.

A.4.2 Kpynnoo6,10M0oHBIE TPYHTHI ¢ IIHHACTRIM 32N0JIHATE1EM

Ipu 3anonHeHuy MycTOT MKy KPYNHEIMH 06JIOMKAMH TIHHHCTEIM MATEPHAIOM B KOJTHYECTRE
bonee 40 % Macchl rpyHTa 3HaUEHUs Ry MPHHAMAIOT 10 HOPMaM pacyeTa OCHOBaHHMI HA TIPOYHOCTS,
KaK /1A TIHHECTOTO 3a0HATeNs. Tak, ISl IIHHHCTHIX TPYHTOB MATKOMIACTHYHOM KOHCHCTEHIMH Ry
= 10-15 Tc/M’, COOTBETCTBEHHO B paskl yMeHbIIAETCS YCIOBHOE CONPOTHBIIEHHE CIKATHIO
KPyHHOOGNIOMOYHOTO TPYHTa MpH NEPEXOAE HYepe3 YINOMAHYTOE COOTHOLICHHE ITHHUCTOTO
3AMOTHUTE)IS M KPYTHEIX 0OJIOMKOB B IpYHTE.

DaKTHIECKH CBOHCTRA MEGEHHCTO-TIHHUCTON Macchl MOYTH HOMHOCTEIO 3aBHCAT OT COCTABA H
CBOHCTB 3allOJIHUTEIIS, ECIIH COEPKAaHHe KPYMHEIX 06/I0MKOB B ropoze MeHee 10 % (T. e. comepxanue
sanonautens 6onee 90 %). Ilpu 35 Y%-Hom — 65 %-HOM coiepKaHuH MeGHS 3HAYHTENBHAS YACTh
Harpy3KH IpH CXaTHH BOCIIPHHUMAETCH XECTKUM CKEIIETOM H3 KPYITHEIX 06JIOMKOR, II03TOMY JTHHeHHas
HHTEPIIOJIANMA MEKAY Npe/ie/IbHBIMH 3HAaYeHHAMH Ry, OTHOCSIIHMHUCS K TIPOYHOCTH JKECTKOTO CKENEeTa
NpH OTCYTCTBHH TJIMHMCTOIO 3aMONIHATENS H NMPOYHOCTH 3allOJHHTENs NpPH OTCYTCTBHH KPYIHBIX

06/I0MKOB B COCTaBE TPYHTA, NaeT GoJiee TOYHEIE 3HAYEHHS POYHOCTH KPYITHOOBGIOMOYHBIX TPYHTOB C

IITHHHCTEIM 3all0JIHHTENIEM.

Tpumep 1 — Kpynnoobnomounsiii 2pynm omrocumes k 2aneunuxam uz obloMKos 0cadounsix ROPod ¢ CYTUHUCHbIM
sanonnumenem do 18 % nonymeepdol xoncucmenyuu. Yenosnoe conpomusienue cocamuio icecmrozo kapraca be3
cyanuriucmozo zanonhument Ry = 100 me/a’. Venosnoe conpomuenenue nonymeepdozo cyenunka Ges yuema enusnus
kpynublx obnomros (zaneru) Ry = 28 me/s’. Hamenenue npounocmu na coicamue zanesnuxd ¢ CY2NUHUCHBIM 3AROTHUMENEM

(cyenunka ¢ 2anexoil) npunumaiom no zpaguxy (pucynok 1.3).
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Yc¢IoBHOE COMPOTUBIIEHHE
IpyHTa CKaTHio Ry, Tc/M?

|
0 10 20 30 40 50 60 70 80 90 100
CopnepskaHue B IpyHTe CyTJIHMHHCTOTO 3al0JTHUTEN,
% OT Macchl TpyHTa

Pucynok /1.3 — 3aBHCHMOCTH NPOYHOCTH IAJIEYHHKA MPH CKATHH OT COAEPKAHHA CYTIHHHCTOrO0
3aMOJHHTE/S NOJTYTREP/AoH KOHCHCTEHIMH NPH pacyeTe 0CHOBAHHI Ha NPOYHOCTH (3) H NPH

ceficMu4yeckoM MuKpopaiionnposannH (0)

Hexomoe 3nauente APOYHOCMU 2AIEMYHUKA C© CY2NUHUCMBIM 3ANONHUMENEM.

(100-28)82

e = 87 me/m’

Ro =28+
IMpu pacueme ocHOBANUI HA NPOYHOCTE GMUANNEM CyanunKa & konusecmae 18 % macewl canewnuxa npenetpezaiom,
m. e. npouHoCcme 2aneynuia cuumaiom paenoi 100 me/m’, 3agviman ee na 13 %, Ipu codepicanuu 3anonnumens bonee 40
% ycnoanoe conpomuanenue Ry, nanpomus, 6ydem sanusiceno bonee uem 6 084 pasza.
Ipumep 2 — Kpynnoobnomounsili spyrm coOepicum 2anbKy ocadodHon nopodst 8 koruvecmee 33 % maccel epynma
u 27 % wacmuy epasutino ghpaxyuu. Kpome mozo, 2pasuiino-2aiednuKosse onLiodicenua srniodatom & ceba cyanuHucmulii
anonument NOTYymeepooll KoHcucmenyuy, cocmaangiowuil 18 % maccs 2pynma e yenom.
Yenosroe conpomuenenue Ha CHCAMUE PYRMA, COCMORWE20 U3 Mpex paryut, Haxodam AuHelnon unmepnonayuet
(pucyror [.4) mesncdy KpasinumMu sHAYEHUAMY, COOMBEMCMEVIOUUMY NPOYHOCIUY 2aReNHUKO-2paguiinozo kapraca (Ry = B3

mc/M’) u cyanunucmozo sanonnumens (Ry = 28 ma/ar’).
(83-28)-82
100

Hckomoe 3naveHue yenogHozo conpomuanenua spyuma uz mpex gypaxyuti Ry = 28 + = 73 mc/M’.

IIpu pacueme na execamue ocHosanuil cmamuyeckodi Hazpyaxoll Ry paccmampusaeMo20 2pyHMa RPURUMAlom pasroil
100 me/M’, max kax zpynm Gonee uem na 50 % cocmoum u3 2aneyHUK080N HPaKyuu OCAOONHON ROPOOHI.

[pucymemeue & zpynme 2pasus u CY2TURNCIMOZ0 3ANONHUMENS yMenwvwiaem snauenue Ry na 27 meiw’. Takum
0Bpa3oM, YUem GIUAHUA 2PABUA U CYIUHKA ¢ ROMOWLIO UHMEPRONAYUY NO3BOJILEM CHUMAMB, YMO ZPYHIM UMEEn MeHee
BrazonpuAmHyIo XapaKmepucmuKy npouHoCmy, Yem npu oyenxe Ry ¢ ucnons30eanuem crmynenyamoil QyHKyun.

Oyenxy Ry kpynnooOnOMOMHO20 2PYHMA MOJNCHO YMOYHUMbE NYMEM Ydemd 2PaHyloMempuyeckozo cocmasd
2aneynurosoti gpparyuu. Mpunumasn snauenue Ry = 50 me/m’ dna zpasus ¢ pasmepom wacmuy s = 10 mm u Ry = 100 me/s’
ona zansku U3 obnoMKos ocadoyHblx nopad ¢ pasmepamu vacmuy § = 200 Mm, naxodam 3asuCUMOCHE MEXHCOY PAIMEPOM

yacmuy i ycnoensimM conpomuenenuem xapkaca Ry = 47,37 + 0,26s.
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Mycme zanevnurkosan gipakyus cocmoum us vacmuy paivepos om 10 do 20 mm & konuuecmeae 5 % maccst epyrma,
pazmepom om 20 do 40 mm & konuvecmee 10 %, paavepom om 40 do 60 mm & konuuecmae 25 % u pazmepom om 60 do 80
MM 8 konuvecmee 135 %o,

Coomeemcmeyionjee yCnosHoe CONpOMUGTENUE ZaneynuKoso-zpasuiinozo kapraca Ry = 57 mo/m’. Yenosuoe

(57-28)82

s =52 me/a’, 4Mo Cyuecmaenno

COnpomusieHue ZPYHMA, COCIMOAe20 U3 2abKy, 2paew u cyanunkd, Ry = 28 +

MeHbue, Yem ONA ZpYNmd, SKIIONAIOWEz0 CamMylo KPYRHYIO no pazMepam zaneky (Ry = 73 mo/a’).
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CO,L[GP}K&HHE B rpaxani‘momanemn-monona I'PYHTE
CYTIIHHHCTOTO 3aITOJIHIITCIIA, % oT MaccHI I'pyHTA

Pucynok /1.4 — 3aBHcHMOCTH YCJI0BHOTO CONPOTHBIEHHS IPABHITHO-TAICYHHKOBOr0 rPYHTA NPH
COKATHH OT COJEPKAHMA CYTJIHHHCTOrO 3aM0/IHHTE/IA NPH pacdeTe 0CHOBAHHS HA MPOYHOCTE (a)
H IpH celicMHYecKOM MHKpopalioHuposanuH (6)

.5 CxajbHBIE TDYHTHI B 30H¢ BHIBETPHBAHHA

Bione Tpace A0por CKallbHbIE IPYHTEI HEPEAKO BBIXOAAT Ha 3€MHYIO IOBEPXHOCTh, HIIH HX KPOBIIA
pacnonaraercs Ha riuybude o 10 M oT Hee. B 3THX ciydadx B cOCTaB pacuyeTHOH TOJINH I'DYHTA,
celicMHUecKas JKECTKOCTE KOTOpOH y4YHTHIBaeTCA MpH CEHCMHYECKOM MHKpOpPaHOHHDOBaHHH
COOpYKEHHH Ha IOpOrax, BKIIIOYAIOT BEPXHIOK YACTE CKANLHOTO MACCHBA.

ITpn Bemonuenuu CMP yuacTkoB mon OOBEKTEI TPaHCIOPTHOIO CTPOHTENBCTBA YCIOBHOE
CONPOTHUBNEHHE IPYHTOB CHKATHIO Ry CUMTAIOT paBHEIM Ipelelny MPOYHOCTH IPYHTa HA OJHOOCHOE
ckatHe R,, KOTOpOE ONpENE/iOT Kak CpelHee 3Ha4YeHWe NpPOoYHOCTH ckansHoro rpyHra mo I'OCT
25100. MpeHTHOHKAIHIO CKABHBIX TPYHTOB B 30HE BRIBETPHBAHHUS YCTAHABIHBAIOT 110 JaHHEIM 00MIHX
WHKEHEepPHO-TE0NOTHYEeCKHX H3LICKAHHIA.

VCII0BHOE COMPOTHBICHHE CHIBHOBBIBETPEIIOrO CJI0s, COCTOAILIEro 3 Oomee HIIH MeHee KPYIIHBIX
0BGJIOMKOR € [TYCTOTAMH, 3AII0JTHEHHBIMH ITECHaHBIM H MIMHUCTEIM MaTepHanoM, Haxonat npu CMP, kak

AN KpYMHOOONIOMOYHOIrO TIpYHTa, B 3aBHCHMOCTH OT MPOHMCXOXIEHHS MOPOABI, KPYNHOCTH H
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OKaTaHHOCTH DGJIOMKOB, KOJIMYECTBA H CBOHCTE TJIMHHCTOTO 3RAlOJHHTENA C HCIOJIE30BaHHEM

JMHEHHEIX 3aBHCHMOCTEH Mexy Ry ¥ QM3HYECKUMH XapaKTePHCTHKAMH IPyHTA.
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[Mpuaoxenne E
(cpaBo4HOe)
CelicMHYecK0e MUKPOPAOHHPOBAHHE YIACTKA CTPOHTEILCTBA BHAYKA

E.1 Hexoannie jannkie

MocTogo# nepexon yepes pomuny p. Yemuroxsamke Ha UepHoMmopcekoM nobepexse CesepHOro
Kagkasa (Kpacnonapckuii kpaif) pacnionoxen mexay r. Tyance u r. Coun. [IprycTEeBas 4acTh JONHHEI
p. UemHTOKBa/)KE Bpe3aHa B MOACTHIAIONIHE KOPEHHEIE MOPOMs! npuMepHo Ha 110 M. JIpeBHee aHO
JIOJIAHEI EPEKPEITO aJUIFOBHAIBHBIME YETBEPTHYHEIMH OTJIOMEHHAMH MoHOCTEIO 10 30 M. KpyTu3Ha
CKAIBEHEIX CKIIOHOB NoNuHEL gocturaeT 30°-35°. Ucxonnas celicMHYHOCTE paoHa IIPHHSATA PaBHOH 9
Bayam no mkane MSK-64.

[To panHBIM M3bICKaHHH, KOPEHHEIE MOPOALI B CTBOPE MOCTOBOTO MEPEXOja MPEeACTABIIEHEI
OKpeMHeNBIM MepreneM. Bepxuue cioM KOpeHHOH MOpOJEI TPENMHOBATEE, MAaIONpPOYHEE C
PacyeTHEIM CONMPOTHBICHAEM cxatuio R, = 1000 1c/m*. InotHocTs Meprens 2,45 /v,

B cpenselt WacTH mepexoja KpoBIS Meprens Torpysxkaercs Ha riyOuHy okono 30 M Huxe
COBPEMEHHOI0 [Ha nonuHbL. HH)xeHepHo-reosiorHueckuii pa3zpe3 IO OCH LEHTPANLHOH OMOpE
BKJIFOYAET B ceDs HACKIMHOM IPyHT, CJIOH rajleyHHKa MOLIHOCTEIO 7,5 M, PACIIONIOKEHHBIH IO HUM CIIOH
CYIJIMHKA TOJILIHHOA 4,3 M H 3aeraloliii Ha KpoBJjie MepreJis CJIoi rajieuHiKa MOIIHOCTRIO 15,5 M.

PacuerHas Tomma rpyHTa, ompemensiomas ceHCMMYHOCTE IUIOIIAJKH LEeHTPalbHOE OIOpE
BHAJyKa, BKJIFOYAET B cebs 1Ba closA rajledHHKA H OJWH cloi cyrmuHKa (pHcyHok E.1). DTH rpyHTE
HMEIOT CIIEYIONIHE XapaKTePHCTHKH:

Cnoii No 1. laneunuk u3 0OGJOMKOB NpPEHMYINECTBEHHO OCAJOYHBIX IOPOX C CYTTHHHCTBIM
samonuuTeneM 10 28 %. HopmarusHas roTHocTs rpyata p = 2,30 1/M°. VenoBHOE CONpOTHBIEHHE
CHATHIO COCTABJISIOMMX IPYHT bpakuuit passo 100 To/M* (raneunuk) u 13.5 To/M? (CYTIHHOK).

VCIIOBHOE CONPOTHBICHHAE TAIEYHAKA ¢ CYTTHHACTRIM 3amonuuTeneM Ry = 75,8 t¢/m2.

Cnoii Ne 2. TyronnacTH4HBIH CyTIHHOK ¢ TpaBHeM ocanodHeX nopos o 20 %. [TnotHocTs rpynTa
p = 1,97 /M. YcioBHOE CONMPOTHBISHHE CKATHIO COCTABMAIOMMX IPYHT bpakuuii pasro 50 Te/M
(rpaBmit) u 13,5 Tc/M? (cyrmMHOK).

YCIoBHOE CONPOTHBIIEHHE CYTIIHHKA ¢ rpaBueM Ry = 20,8 Tc/M2.

Cno#t Ne 3. Tameunuk mmotsHocThio p = 2,30 T/M® ¢ TOHKHMH TpOCTOHKAMH CYTJIHHKA,
COCTAB/IAIOIHME CyMMapHO 6 % MOIIHOCTH cnosg Ne 3. DTo MO3BONAET CYUTATE CIOH OJHOPOIHEIM,
nperebperas MpocioiikaMy CYryIMHKa. Y CIIOBHOE CONPOTHBIIEHHE ralleyHuKa oxathio Ry = 100 te/m?,

E.2 CMP B cTBOpe BHayKa
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CelicMopasBe/ika B CTBOPE MOCTA BHINOJIHANACE B LIEJSX ONPEAENIeHds CKOPOCTeH NPOIOILHEIX H
IMOMNEPEYHEIX BOJH B KOPEHHOH IOPOJIE H MOKPOBHEIX OTNOMXKEHHAX. PaboTHI OCYIUECTBIANHNCE BAOIB
THHUHM JUTHHOH 276 mor. M. npu Haubonsmel riybune soHaupoBanus 33 M. Perucrpauus xonebanuii
TPYHTa U NIpeaBapuTenbHast 00paboTka 3anmuceif MPOROJUIKNCE C HOMOIIBIO CEACMOCTAHITHH.

Ckopoctr S-BonH B crnosx Nol-Ne3 mo jgaHHBIM ceficMopasBenku paeebl 433, 278 u 680 m/c
cooTBeTCTBEHHO. CelicMHYECKHe JKECTKOCTH CoeB PiVsy = 2,30 - 433 = 996 t™’/c, p,Vs, = 1,97 -
278 = 548 T™%c, psVsz =2,30:680 = 1564 tM%/c. Ilo celicMMueckoif JECTKOCTH TaledHHK
OTHOCHTCA K IpyHTaM Kateropuu Il mo ceficMHuecKkHM cBoicTBaM, CYTIMHOK — K TPYHTaM KaTeTOpHH
II1. Cxopocts S-ponH B Meprene 1065 m/c. CelicMH4eCKas XECTKOCTE KOPEHHOM HopoAst p, Vs, = 2,45 -
1065 = 2609 1/M%¢, T. €. Meprenb OTHOCHTCA K TPYHTaM KaTeropsH | o celicMUYecKuM CBOHCTRAM.

Ilpu mcxomuoil ceficMuuHOCcTH 9 Ga/iioOB pacyETHOE 3HAUCHHE CKOPOCTH S-BOMH B IPYHTaX
xareropud 11 mo celicMugeckum ceolicTBam ymeHsimaeTcsa Ha 30 % 3a cueT HemuHEeHHOCTH AedopMarHii
rpyHTa IpH 9-BaliBHEIX 3eMiieTpsceHusaX. [103ToMy A JaibHEHIIHX PACUYETOB CKOPOCTH S-BOJH B
TYroIIacTHYHOM CYT/IMHKE NpHHEMMatoT paBHoi 0,7-278=195 M/c, celicMHuecKyIO KecTKOCTE py Vs, =
1,97 - 195 = 384 t™?/c.
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Pucynox E.1 — CxopocTH S-BOJIH B TPYHTaX pacdeTHoH TOJIIH H B KopeHHo# mopoae
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[Ipupamiense ceHCMHYHOCTH IUIOIIANKH LEHTPANEHOH OMOPEl 338 CYET MECTHBIX HHMEHEpPHO-

Te0NOrHYecKUX YCIOBHI MO JaHHBIM CEHCMOpPa3BeIKH ONPEEnsioT 1o hopMyne

roc cCpcoHEB3BEIMCHHAaA MECTKOCTh pacqemoﬁ TOJIIH st =

81, =167 1g[

@)
PV ,

_ ZlpiVs)8; _ 996'5,5+384'4,3+1564'15,5 _

I8

5,5+4,34+15,5

1240 1/(m?-c), T. e. pacueTHas TOJILIA OTHOCHTCS K IPYHTaM KaTeropiH I1 mo CefCMHYeCKHM CBORCTBAM.

[Ipupamenne 6amsnoctd 81y, = 1,671g
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1240

—) = —0,5 Gara.
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ITpupammenye 6anILHOCTH HA OCHOBE JAHHBIX OBIIMX HHIKEHEPHO-IE€ONIOrHYECKHX HM3BICKaHMii
OLEHHBAIOT C ONpPENIENIEHHEM CKOPOCTH S-BOJIH B 3aBHCHMOCTH OT YCJIOBHOI'O CONpPOTHBIEHHS PYHTA
ckaThio Ry, cpenHeli rIyOHHEI 3ajleraHys CIIOEB W MONpPaBOYHEIX KOd(QUIHEeHTOB Ha HENMMHEHHOCTE
nedopMHEpoBaHHS ¥ 0OBOJTHEHHOCTE CJIOER TPYHTA PacuyeTHOH TOJIIIH.

Hna cnos Ne 1 Ha rmybune h; = 5,75 M OT MOBEpXHOCTH TPYHTa YCJIOBHOE CONPOTHBIEHHE
cxarmio Ry = 75,8 te/m%. [Tonparounsiii ko3 duiment Ha obsoarennocts cost K = 0,9. Cxopocts
Vs1 = Ky6(0,70 + 0,03h,) (4541gR, — 316) = 0,9(0,70 + 0,03 - 5,75)(4541g75,8 — 316) = 422
m/c. CeiicMrueckas JecTKOCTs py Vg, = 2,30 + 422 = 971 1/(m*-c).

Jnst cnos Ne 2 Ha riny6ube hy; = 10,65 M 0T MOBEPXHOCTH IPYHTa YCIOBHOE COIPOTHR/EHHE
cxatuio rpynta Ry = 20,8 tc/m%. [Monpasounsii ko3(uuuent Ha HenHHEHHOCTE Ae)OPMHPOBAHHUS
rpyuta Ky, =0,7. Cxopocts Vs, = K, (0,70 + 0,03h,)(454lgR, — 316) = 0,7(0,70 + 0,03 -
10,65)(4541g20,8 — 316) = 201 m/c. CeiicMuyeckas xeetkoeTs pa Vs, = 1,97 201 = 396 1/(M°c).

Hns cnosg Ne 3 na rmybune hy = 20,55 M OT NOBepXHOCTH CTPOHTENBHOH IIOIIANKH YCIOBHOE
CONPOTHEJIEHHME TPyHTa CxXaTHIo Ry = 100 1c¢/M’, TTonpaBoyHsi ko3 dHLMeHT Ha 0OBOAHEHHOCTH
cmos K, =0,9. Ckopocts Vi3 = K,5(0,70 + 0,03h3)(4541gR, — 316) = 0,9(0,70 + 0,03 -
20,55)(4541g100 — 316) = 701 m/c. CeitcMuyeckas xecTkoeTs p3Vsz = 2,30 - 701 = 1612 1/(M*-c).

Cpenuen3BelieHHas CEHCMHYECKas JXECTKOCTh pacueTHOH TommM H3 Tpex cnoes ply =

%(piVe)8;  971:5,5+396'4,341612:15,5
28 5.5+4,3+15,5

= 1266 T/(M*-c).

655

[Tpupamenue 6aubHOCTH Slrp = 1,67lg ﬁ) = —(),5 6amna.

Takum o6pa3zoM, NIpH HCIIONE3O0BAHHH [JAHHEIX ceficMOpa3BeIKH M HEHHCTPYMEHTAJIBHOI'O
cnocoba CMP mnonyueHE! ofMHaKkoOBEIe NpHpaINeHHs OaNTEHOCTH CTPOHTENBHOH IUIOIANKH OMOPHI
BHAIyKa.

ITo JAadHHEIM 00LIMX HHECHEPHO-TEOJIOTHYECKHX H3bICKaHWH MOKHO HaHTH CKOpOCTH S-BOJIH B
KOpEHHOH nopoze Ha riyoune 28,3 M, cooTBeTcTRylOIEl kpoene meprens, Vs, = 454lgR, — 316 =
4541g1000 — 316 = 1046 w™/c, 4TO He3HAYHTENLHO OTIHYAeTCd OT CKOPOCTH, HaHIeHHOH

skcniepuMenTansHo (Vs, = 1065 m/c).
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IIpnnoxenne 2K
(cmpaBo4HOe)
CeiicMayeckoe MUKPOpailoOHHPOBAHME Y4ACTKA MOCTOBOI0 Nepexoia

Moct uepes p. Yrmeropka (Caxamuuckas ofnacTs) pacnolodkeH Ha aBTOMOOHIBPHOH Jopore
xateropu# [II mo CII 34.13330. [lepronauanshelii npoekT MocTa Ol paspaboran B 1993 r. B nmepron
neticteug kaptel OCP-78, Ha KoTOpO# CeHCMHYHOCTE palOHA CTPOMTENBCTBA MOCTA OLUIA NPHHATA 7
Gannoe.

[Tocne Hedreropekoro semnerpacerus 1995 r. ceiCMHYHOCTE TEPPUTOPHH MOCTOBOTIO NEpexoa
Osl1a yeenuueHa 1o 9 6ayutos. B ceasu ¢ stam B 2001 r. Gbi1a BEIMONHEHa KOppekTHpoBka mpoekTa. [To
H3MEHEeHHOMY MpOeKTy NolHas AmHHa Mocta cocraBuia 207,14 M. Moct oTHocuTca K GajlouHOH
CHCTEME C pa3pe3HEIMH Ha MNoiiMax ¥ Hepa3pe3HEIM HaJl PyclioM peKH (JacTH4HO Hall JeBOOEpeKHOH
noiMoi) nponeTHeIMH cTpoenusMu. Onopel GeToHHEE (Kene300eTOHHEE) ¢ QDyHIAMEHTAMH B BHJE
CRalfHEIX POCTREPKOR paciioyioiKeHEl Ha JierobOepexHoil U mparobepexHOH moiMax.

[Io pawHeM OOLIMX HHXKEHEPHO-TEOJIOTHYECKHX H3BICKAHHH, JeBobOepexHas TokMa ¢
TIOBEPXHOCTH CIIOXEHA KpaiHe crabbMH OTIOKEHHAMH (MJaMH, TNIMHHCTHIMH TDYHTAMH TEKy4eH
KOHCHCTEHIMH, 3aTOp(OBaHHEIMH CYTIMHKaMH). MOIHOCTE TONINH 3THX TPYHTOB H3MEHAETCI OT
HECKOJILKHX METPOB y MOAOUIBEI Geperosoit Teppackl o 23 M y pycia pexu. ITox Tommel cnaberx
TIHHECTEHIX TPYHTOB HA KPOBJIE BEIBETPEIOr0 aprHIUIHTA 3aJIEraeT CYTIIMHOK C PPaBHEM H IDECBOH.

WmxeHepHO-reonorudyeckas obcraHorka Ha npaBobepeixHoll modiMe CIOXHEE., YEM Ha JICBOM
Oepery pekd. B BepXHHX CIOSX FPYHTOBOTO MacCHBa MPHCYTCTBYIOT TEKyUHE, MATKOMIACTHYHEIE H
TYTOIJIACTHYHBIE CYMECH, CYTJIAHKH W TJMHBEl ¢ MPHMECHI0 OpPraHHYECKUX BEIIECTB. YIJIBI MaJeHusA
CIIOEB NOKankHO Oonee KpyThle, 4eM Ha neBobepexxHod nofime. OO6mas MOIIHOCTE MOKPOBHBIX
OTJIOJKEHHH, 3AIETAIOIIHX HA KPOBJIE BRIBETPEIIBIX apPIHIUIMTOB, MECTAMHM IIPEBEIIAET 23 M.

HebGnaronpusTHbie 0COOEHHOCTH HH)KEHEPHO-TeoJIorTHdeckoi oOCTAHOBKH Ha MpaBobepexHOH
IOAME CO3IaHBI OEATEIBHOCTRIO p. YTJIErOpKH M ee IpaBoro IMpHTOKA, CIYCKAaroLIerocs Ha MoHMy B
CTBOpE MOCTa C Teppackl Iparoro depera.

PycroBEIe IPOLIECCH! B TANeopyciax p. YTIIErOpKH M ee MPHTOKA IPHBEIH K IOHHKEHHIO 0TMETOK
KPOBJIH TPEIMHOBATOTO APTHJLIHTA, YBEIHYEH HIO MOLIIHOCTH /TIOBHSL, SPO3HH M CHOCY Y4CTH KOPEHHOH
nopojsl ¢ BeIpaGoTKOR IUIOCKOIO JI0Xa H KPYTEIX CTEHOK DYCEN, ¢ MOCHEAYIOIIHM HAaKOMIIEHHEM B
najgeopyciax crnabeix oTnoxeHud. B pezynpraTe apraJUIMTEL M TOKPOBHBIE OTIOXKEHHS Ha
npaBobepeXHO#H MoiiMe UMEIOT GBICTPO M3MEHSIOIIHECH CBOMCTRA Kak 1Mo TiIyOHHE paspesa, Tak W B

TOPH3OHTAJIBHBIX CECUCHHAX.
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B nepuon crpoutensctia ¢ 1994 r. no 2003 r. mabmonanuce ocajika HackieH Ha MoAxodax K
MOCTY, pa3pyIIeHue riryboKuM CABUIOM Mparobepe)xHoro yeTos, ocajika M KpeH IeRoOepexHoro yeros,
TPEUIHHBI B HA3EMHBIX KOHCTPYKIIHAX IPOMEXKYTOUHEIX OTIOP.

B 2008 r. na obbekTe BBIMONHATHCE paboTHl M0 0OCNeNOBaHHMIO KOHCTPYKLHH, JHArHOCTHKE
npu4uH  JedopMaliii  COOPYXEHHS € COCTABJIEHHEM peKOMeHJauui nmo Mepam craGUnH3alUK
COCTOSIHHA MOCTa, BKJIIOYasd CEHCMHMYECKO€ MHKpPOpaliOHMpOBaHHE y9acTKa MOCTOBOTO IIEpexofa H
pa3paboTKky Mep 3aIlMThI COOPYKEHHS OT 3eMJIeTPACEHHH.

CeiicMopazeeniounrle paGoTEl BKmMOUamd B cebf OmpeneneHHE CKOPOCTEH NpPOJONBHBIX H
NIOIIEpeYHEIX BOMH o mecTH ceiicMonpodunam (CMIIP) obmeit nnunoit 552 M. CMIIP pacnionaraiice
BIONb H IOIEpeK ocH MocTa Ha mromaznu 16000 m?. I'mybuna paspesos o 40 m. CxopocTu BOIH
H3MEPAINCH C ImaroM 2 M mo riyOuHe paspezoB M 10 M mo ux npoctupanuio. Ilo 3THM JaHHBEIM
NOCTPOEHE! reodu3ndecKie pazpessl H3y4aeMoro MACCHBA BJIONE H monepek ocu Mocta. Ha paspesax
NPHBEICHEI MIOJIOYKEHHE CII0EE H CEHCMHYECKHE CBOMCTBRA CIaraloiux ux rpyHTos. [Tonoxenune CMITP

B [JIaHE 1T0Ka3aHo Ha pucyHke . 1.
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Pucynox .1 — llonoxenue celicMonpoguiei Ha y4acTKe MOCTOBOIO Nepexoaa

ITpu CMP nonpaBKy Ha rPYHTOBBIE YCIOBHA OCHOBaHHH MOCTOBEIX OIIOP OIPEJENAIOT ¢ YYETOM
celicMUYECKOM KECTKOCTH pacyeTHOM Tommuy rpyHTa. Jlns ¢pyHnaMeHToB H3 cBail, 10008 1 060109eK
M3 COCTABA PACUETHON TOJNIM HCKITIOYAIOT 3aIEraloliie ¢ MOBEPXHOCTH HEYIUIOTHEHHBIE HACEITHEIC
TPYHTEI, CIIOH HIa, Top(a, CKIOHHEIE K Pa3KIKEHHIO BOINOHACKIIEHHBIE PRIXIIBIE TIECYaHEIE, A TAKKE
oueHE cnabele TIIMHHCTBIE TPYHTHI TEKydYCIUIACTHYHOH M Teky4el koHcucrenuuu. Iloxm cmoem
YIOMSAHYTHIX OTJIOJKEHHH pacroiaraeTcs BEPXHAA IPaHHMIa PACYETHOH TOIIIH TPYHTA.

Ilnst onop ¢ dyHIaMEHTaMH H3 BHCIYHX CBalf HHJKHsS IpaHWIA PACYETHOH TOJILIH NMPOXOIHT B
YPOBHE HHIXKHHX KOHLIOB CBaH HJIH HM)XKEe ITOrO ypoBHs, HO He MeHee 10 M OT BepxHeH IpaHHIIEI

pacueTHOH TommH. Eciii B HHKEHEPHO-TEOIOTHYECKOM Pa3pe3e MPHCYTCTBYIOT JTHH3EI HIIH IPOCTOHKH
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MEHEE IIPOYHOrO TPYHTA MOJ CIIOEM, B KOTOPBIH IOTPY>KEHB! HH)KHHE KOHIEI CBall, TO CUUTAIOT, 4TO
HIDKHS TPAHMIA PACYETHOM TONIIH MPOXOIMT 1o nomomse Haubonee zarmybneHHoro ciaaboro cnos
HHJKEHEPHO-Te€0JIOrHYECKOro paspesza. Bo Bcex ciyyasX HHIXKHIOKO I'DAHHILY PACYETHOH TONINM MPH
IPOEKTHPOBAHHH MOCTOBBIX OHOp ¢ (GyHIAMEHTaMM M3 BHCAYMX CBail MPHHHMAIOT HE HH)KE YDOBHS

MOBEPXHOCTH, JOCTHTHYTOH NpH OypeHHH pa3BeIOYHBIX CKBaKHH.

o
£
-
__ Huaohas cmopoHon = Bepxobos cmopaHn_
vocmoBozo nepexoda g | racmpobozo nepexodan
0 - 0
-aM T3
-10” W '10”
—15M —15M
=200 -20m
-25M -25m
=30m -30m
-35mM -35M
—40M ~=L40M

0 2 3 4 | s e 7 & 90
I — cyrmuanok ¢ Tophom (51 < Vs< 96 m/c); 2 — cyrmmrok Tekyuuii (135 < Vs< 173 m/c); 3 — cyriuHoK
Cc TpaBHeM M JpecBoit (225 < Vs< 361 m/c); 4 — BeiBeTpensii apraimmt (506 < Vs < 524 m/c); 5 -

TpelmuHoBaThli aprunmurt (Vs= 767 m/c)

Pucynox .2 — Pazpes no ceiicmonpodumio Ne 2

Cgau pocTepka onopsl Ne 2 morpy»keHE! Ha 17,2 M HH3Ke IOBEPXHOCTH CTPOUTENLHOMN IIOMAKH
(pucynok XK.2). ITo naHHEIM celicMOpa3BeiKM, CBaH MOrPYKEHEI B CJIOH CYTIMHKE C FPABHEM H IPECBOH
NpHMepHO Ha 5 M. KpoBns BEIBETPENOro aprHIHTA pacroiaraeTcs Ha 8 M HH)Ke OTMETKH [TOTPYKeHHs
ceaifl. BepxHss rpaHHua pacueTHOH TONINY IPOXOIHUT 10 TIOBEPXHOCTH CIOS CYTJIMHKA C IPAaBHEM H
IpecBoi Ha TryOuHe 12 M OT NOBEPXHOCTH CTPOUTENBHOH IUIONIEAKH, HIKHASL TPAHHALIA PACIIONAraeTCs
Ha 10 M rmy6xke, T. e. Ha ryGuHe 22 M. CpeaHss IIOTHOCTE TPyHTAa pacdeTHo# Tommu p = 1,98 1/M°,
CKOPOCTE MOMNEPEYHBIX CEHCMMYECKHX BONH B cTBope omopel Ne 2 Ve = 235 wm/c. CelicMuyeckas

JKECTKOCTh pacdeTHoi Tonmu pVs = 1,98 - 235 = 465 1/(m?-¢). [Tonpapka K HCXOIHOH CeHCMHYHOCTH

3a CYeT IPYHTOBEIX ycrnosui 8] = 1,671g (E%i-) = 0,2 6anmna. C ygeroM HenuHeliHOoCcTH nedopManmi

rpynra Vg = 0,7 - 235 = 165 m/c, 61 = 0,5 Gaa,
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Jins onop ¢ dpyHnaMeHTaMH M3 cBaif-CTOEK HHXHIOI MpaHuIly pacdyeTHOH TONIIM IPHHHMAIOT B
YPOBHE KpOBIH CKANBHOH NOPONEI WIH JPYroro ManoCKHMaeMoro TpyHTa (TMHHEI TBEDIOH
KOHCHCTEHIIHH CO CTaTHYeCKHM MoJylieM fedopmatuu E > 50 Mlla, kpynHooBIOMOYHBIX OTIOKEHHH
C MEeCYaHBIM 3AM0JHHTENEM MK conepxanueM He Gonee 40 % rIMHUCTOrO 3anoHUTENs), Ha KOTOPEIH
ONHPAIOTCH CBau-cTOMKH. EcH MOIMHOCTE HEKOHCOMHIHPOBAHHOTO CIIOS OKa3bIBaeTCH MeHble 10 M,
TO B COCTaB pacyeTHOH TOIIIH BKJIFOYAIOT YaCTh CKATBHOTO MACCHBA MJIH JPYroro MaloCKHMaeMoro
IpyHTa, ¢ TeM 4ToGHI 0611as MOLIHOCTE pacyeTHOH Toy Gulna He MeHee 10 M.

Onopa Ne 4 umeet pyHaaMeHT U3 cRalf-cToek, 00BeIMHEHHEIX TOBEPXY JKENe300€TOHHOH MITHTOR
(pucynox 2K.3). Bepxusa rpanuna pacueTHOH TONIIM COBNANAET C KPOBIEH BBIBETPEIOIO aprHilINTa,
TIOCKONEKY 3alleTalolKe BEINIE MTHHHCTEIE TPYHTEl HMEIOT TEKYUYH0 KOHCHCTEHIHIO. Y POBEHE KPOBIIH
AprUIHTA TPHHUAMAIOT 110 BEPTHKANBHOH OCH ()yHIAaMEHT4, T. €. B JaHHOM ciiydae Ha orMerke —14,0
M OTHOCHTENIBPHO MOBEPXHOCTH CTPOHMTENBHOH IIomankH. HIDKHIOW IpaHHIy pacyeTHOH TOJIOH
NPHHEMAIOT pacrnojiokeHHol Ha 10 M Huxke, T. e. Ha oT™MeTKe —24,0 M OTHOCHTENBHO MOBEPXHOCTH
CTPOMTENEHOH TIIOIIAKH.

Mo JaHHEIM OBIMX W3EICKAHMIl M CeHCMOpasBENKH, IUIOTHOCTh aprujumata p = 2,30 T/n’,
CKOPOCTB IIOTIEPEYHBIX CEHCMUYECKUX BOJIH B pacueTHol Tonme B cTBope omoper Ne 4 Vs = 488 m/c.

CeficMuueckas JKecTKoCTh pacuerTHoi Tommm pVs = 2,30-488 = 1122 1/(M*-c). TlompaBka K

655

HCXOTHOH CEHCMHYHOCTH 3a CUET IPYHTOBLIX ycloBu# 61, = 1,671g (E = —0,4 Gamna.
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__ Huzaflioa cmopoHa = Bepxoban CMOpOHL
"Mocmebozo nepexoda g Hocmabozo nepaxedd
0 0
-5 -5M
~10M ~10M
=15m =15m
-20m =200
-25M -25M
-30mM =30
-35m -35M
-40M -40M

1 ~rexyumii cyrmanok ¢ Topdom (91 < Vs< 120 m/c); 2 —Tekyune cyneck ¥ cyrmuHok (Vs= 170 m/c);
4 — BEIBETpENBIH apruiuikT (448 < V< 565 M/c)

Pucynox 7K.3 — Paspes no ceficmonpodumio Ne 6
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Ipunoxenne U
(cnmpaBo4HoOE)
CelicMuyecKkoe MUKPOPAHOHHPOBAHKHE YHACTKA HKEJe3IH0A0POMKHOr0 BOK3ana

XKeneanonopoxuslii rokzan B r. Coun (KpacHomapckuii kxpaii) moctpoes B 1952 r. Kommieke
pPa3HOBEICOKHX 3[JaHHI BOK3a/ia 3aHHMaeT MIOmAaAKy pasMepamu 145%52 M B mane. Beicota JBYx
3JJaHHH (aIMHHUCTPATHBHOIO KOpNyca H 3/1aHus OMIeTHEIX Kacc) okono 10 M, HEHTpalbHOro Kopryca
— 20 m, 6ammu — 6onee 45 M.

Bok3an coopyXeH Ha CIUIAaHHPOBaHHOM Y4YacTKe CKIIOHA. DyHIAMEHTHl IOJ KHPNHYHBEIMH
CTEHAMH YCTPOEHBI B BHIE OETOHHBIX JIEHT LUMpKHHO# 1o nogomse oT 1,2 no 4,0 M. ['nybuna 3anoxenus
(dbyHIaMEHTOB OT ecTeCTBEHHOH NTOBEPXHOCTH IpyHTa Konebneres ot 1,2 mo 7.2 M.

ITlong mnomomeol (yHIAMEHTOB 3ajeraeT INHHA OT TYTOMJIACTHYHOH JI0 TIONYTBEpAOWH
KOHCHCTEHIHH ¢ BKodeHueM 1o 20 % nmpecsbl ¥ wiebHs apruumTa ¥ necuanuka. CymMmapHas
MOIIHOCTE CJIOEB IJIHHBI MO 3[IaHHEM aJIMHHHCTPATHBHOrO Kopmyca coctasiuseT oT 10 go 20 m. Ioz
(yHaaMeHTaMH Apyrux 3aHui MOIIHOCTE MOKPOBHEIX OTNIOXKEeHHH yMeHbInaeTes 1o 10-15 M 1 Menee.

Ha yuacTke BOK3ala KOpeHHas NOpoja MpejcTaBleHa aprHIIHTOM. BepxHHH ClOH aprujumHTa
TONIOUHOH 0KONO 3 M pa3pylleH OO0 COCTOSHHS IIBIO, IpecBhl M MeOHA ¢ IIHHHCTEIM 3alI0JTHHTENEM.
ITnotHocTs rpyHTa — 2,08 T/M°, MOIyh nedopmanuu — 15-24 MIla, yenosHoe conpoTusienue R, npu
oKaThi — 20-25 To/M2.

Huxe 3zameraer ciodl aprujuliTa HH3KOM NPOYHOCTH ¢ ILUIOTHOCTHIO 2,10 /™, Momymnem
nedopmamuu 30 MIla, ycIoOBHEIM conmpoTuBnenneM Ry mpu cxathu 30-35 T¢/M2. MolHOCTS 3TOTO
clos NpAOIH3UTENEHO 2 M.

Emme Hmke pacmoaracTcs TPEIMIHHOBATHIA apriJUTHT ¢ IUIOTHOCTLIO B KpoBlie 2,35 /M, MOmynEM
nebopmanu 35-40 MIla, ycnoBHEIM CONPOTHBIEHHEM Ry NpH cxaTHH, paBHEM 40-50 TC/M.

3a mepwox ¢ 1952 r. mo 1990 r. B cTeHax 34aHMH MOABMIIHCE MHOTOYHCIIEHHBIE TPELIHHEI
[PEUMYILIECTBEHHO BEPTHKAIBHOIO HanpapieHus. [IIupHuHa pacKphITHS TPEIIMH B OTAENBHBIX MECTax
nocturana 10 mM. TpeliHHB! MOABMIMCE H3-33 HEOJMHAKOBOTO NABIEHHSA HA I'PDYHT Pa3HOBBICOKHX
yacTel 3/aHMi K epeMeHHOH MOIIHOCTH CXUMaeMOoH TONIIH MIHHHCTEIX TPYHTOB. K 1994 1. pasHocTh
0caflok CTEHEI BOK3alla CO CTOPOHEI IeppoHa JocTHrIa 169 MM.

[Ipy nDpoeKTHPOBAHMH BOK3ala NPEANONAranoch, YTO CHJI4 MAKCHMANRHOTO BO3MOXKHOIO
semueTpsacenns B I. Coun He npessiiaer 7 6auioe. B cBs3M ¢ 3THM B IPOEKTE OBUIH NMPeLyCMOTPEHE]
TONLKO MHHHMMANEBHBIE aHTHCeHCMHYeCKHe MepONpHATHS B BHIE MOJCOB M3 Kejne3obeToHAa B

KHPIHYHEIX CTCHAX HEHTPANBHOTO H AAMHHHCTPATHBHOI'O KODITYCOB, a TAKKE B 3JaHHH OHIIETHBIX Kacc.
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B cea3u ¢ paspymmTensHeIMH 3emieTpiaceHHsMH Ha Kaskase B Apmennn (1988 r.) u I'pysun
(1991 r.) celicMuueckas onacHocTh A r. Coyn noerieHa a0 9 6aioB NpHMEHHTENBHO K Haubomee
KpyNHBIM 0OBEKTAM Ha JKENE3HBIX H AaBTOMOOMNBHEIX A0pOTraX, BKIIOYas BEINAIOINHEcS NaMATHHKH
apXHTEKTYPEL, K KOTOPEIM OTHOCHTCH JKEE3HOMOPOKHEIH Bok3an B I. Coun.

HeymoenersoputensHoe cocTosHHe KHpPIHYHOH Kiagkd creH, crnaboe apMHpoBaHue
KeJe300eTOHHEIX KOHCTPYKIHH HE COOTBETCTBOBAH TpeboraHUAM Oe30macHol 3KCIITyaTallHH BOK3ana
B paloHe BEICOKOH celicMH4HOCTH. B cBA3M ¢ 3THM OBUIH BEITOJNHEHEI CHEIHAILHEIE HCCIEIOBAHHA,
BKIIOYas CeHCMHYECKOe MMKpOpaiOHMPDOBAHHE MECTa DACIIONOXNEHHS BOK3ana, W pa3paboTaHEl
PEKOMEHJIAIMH 110 aHTHCEHCMHYECKOMY YCHIIEHHIO HECYIIHX H IEKOPaTHBHEIX KOHCTPYKIIHH.

CelicMHYecKHe CBOHCTBA IPYHTOB IO 30aHHEM BOK3aia Ha rnyOuHY 10 20 M onpeleneHsl npH
BEINIOJIHEHHH reodusndeckux pabGor Ha naTH npodumix obmei mmuaod 344 M. MOIIHOCTH ClOEB H
cxopocm IPOJONEHEIX M MONEpedHEIX celfCMHYECKHX BONH BEIBISAIUCE C IIATOM B TOPH30HTAIBHOM
HanpaeneHHH 10 M.

CelicMMYHOCTE IUIOIIA/IOK 3JaHMA BOK3ana oONpefeNsiack C OCpeJHEHHEM CeHCMHYECKHX
CBOMCTB pacyeTHOH TONIM 1O TEPPHTOPWH 3NaHWH, pa3[eNeHHBIX AHTHCEHCMHYECKHMH
(medopMallHOHHBIME) IIBAMH. XapaKTEPHCTHKH PAacueTHOH TOJIIH yCTAHABIMBAIHCE B 3aBHCHMOCTH
OT CEHCMMYECKHX CBOHCTB TONMINH MOIMHOCTERIO 10 M, pACHONOMKEHHOH HMXKe OTMETOK 3all0KeHHd
(bynnamMenToB. MOIHOCTE CIOEB IPYHTA B NpEIEnax pacqdeTHOH TONINM ONpeAeNnsanack IO JaHHEIM
HHXXEHEPHO-TE0JIOTMYECKHX Pa3pe30B, COOTBETCTBYIOIMX LEHTPABHBIM OCHM 3JaHuUi.

B M3y4eHHOM MacCHBE MONepeyHbIe BOJHEI PACIPOCTPaHAINCE CO CIeAyIOIMMH CKOPOCTAMH: B
MOJYTBEPALIX M TYToOIUIacTHYHBEIX rimHax — oT 270 mo 300 m/c, B aprHjuIMTe pasHOH CTENEHH
BEIBeTpenocTH — oT 720 mo 850 m/c.

I'pyntsl ¢ MeHee OMArONpPHATHRIMH CEHCMMYECKMMH CBOHCTBAMH PACIIONOMEHEI ITOJ 3AaHHEM
aJIMMHHCTPaTHRHOIO Kopnyca. CpeaHee 3Hadenne ckopoctd Vs = 270 m/c, mnotHoeTs rmuHEl p = 1,92

T/M’, MOWIHOCTB pacuerHoid Tommu — 10 M, ceifcMuyeckas ecTkocTs rpyHta pVs = 518 1/™’c,

655
TIONpaBKa K MCXOJHON ceiCMWYHOCTH Ha IPYHTOREIE yclorus 6/ = 1,67lgm = 0,2 6amna. C yyeToM

HENHHEHHOCTH AedopMalHii rpyHTa IpH 3eMiIeTpaceHusax cunoii 9 6ammos Vs = 0,7 - 270 = 189 m/c,
81 = 0,4 banna.

ITo aHHBIM ceHcMOpPAa3BEIKH, Ha y4acTKe paboT Mo KanMTaIEHOMY PEMOHTY BOK3alla BEIIEIEHE]
HeTEIPe MHKpO30OHEL IlompaBKM Ha IPYHTOBBIE YCIOBHA B MHKPO30HAX M3MEHANHMCE B HHTEpBAIE

sHavenui ot 0.3 mo 0.4 6amwna.
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IMpunoxenne K
(cnpaBo4Hoe)
CeiicMr4eckoe MHKpOpaioHHpPOBaHHE OM0JI3HEBOI0 CKJIOHA

K.1 Ucxonnble fanHkie

CMP oron3HeBOro CKIOHA IMOKa3aHo Ha nmpuMmepe obxoxa r. Couyu. Crpourtenscrso obxoza T.
Coun (KpacHonapckuit kpait) Haqanocsk B 1988 r. B 1992 r. paGotsl Ha yuyactke ot [1K45 no [1K134
6rum npuocTraHoBneHsl. Ha nepeoM nyckoeoM kominekce o [1K45 paboTer nponomxanice.

B ¢espane 2001 r. B r. Coun BEManu oOMIEBHEIE OCAIKH B 00BeMe TpexmecadHoH HopMel. Ha
ciwioHe PazjoneHenckoi kornoeunbl ([TK43-TIK48), mompezanHom B 1991-1992 rr. BeleMKo#H
rmybuHol 1o 8 M, Mol BIHAHHEM ocaJKoB chopMHpoBaics ononzeHs. Omon3HeBas Macca COCTOAIa H3
CABHHYTBIX CIIOEB IONyTBEP/OH THHBL, APECBHI U WE6Hs, 610KOB H NaKeToB aprujumra. MoiHocTh
OTIOJI3HEBOTO MAacCHBa B OTHENBHEIX MecTax JocTHrana 12-15 M, BeICOTAa CTEHKH OTpbIBA B THUILHOM
yacTH onon3Hg — 9-10 M. CpenHsas mHpHHa OMON3HEBOTO Tena cocraBuia okomo 400 M, miHHA —
npumepHo 300 M, 06BeM CMECTHBITIEHCS TOPOIBI — OKOMO | MiTH M*.

B cBA3M ¢ BO3HHKIIMM ONON3HEM NOTpeboBamack KOPPEKTHPOBKA MPOEKTa CTPOHTENBCTRA
apToMOOMNBHOH noporu. JononHurensHo OBUIM BEINOJHEHB! OypeHHe pa3BelOYHBIX CKBAXKHH 4Yepes3
TENO OMON3HA W BHE ONON3HEBOT0 MaccHBa, 0TOOp 00pasloB rpyHTa M3 Tena ONON3HA M HHXKE
MOBEPXHOCTH CKOJIBXKEHMA, naboparopHoe onpejeneHue (H3MKO-MEXaHHWYECKHX CROMCTB TpYHTOB,
celicMHYecKoe MEKpOpaioHHpOBaHHE Y4acTKa ONOJI3HEBOI'0 CKIIOHA.

Ha ocrHoBanuH moneBrx M naboparopHeIx paboT OBUIM YCTaHOBNIEHE! CIEAYIONIHE CBOHCTBA
TPYHTOB Ha cKiloHe Pa3noneHeHcko# KOoTIOBHHE! (pHcyHOK K. 1, a).

Cnoit Ne 1. B pazHoli cTeneHH Je3HHTErpHpOBAaHHEIE OIIOKHM H NAKETHI KODBI BBIBETPHBAHHI,
COCTARNAIOINHE TeNo onon3Hs. TomnumHua cnos §; = 10 M oT norepxHocTH ckioHa. [lo moBepxHOCTH
CKOJIBEHHMS YroJl BHYTpeHHero Tpenus @ = 8°, cuernenue ¢ = 1,2 te/M?.

Croit Ne 2. ApruJutiT HE3KO#H MPOYHOCTH ¢ NPOCIOAMH MaTONpOYHEIX necyanukos (3 % — 5 %).
Tommuna cnosa 8, = 2,0 M. HopmaruBHas nnotHocTe p = 2,15 /™. Tlo TOCT 25100 Mpenen

NPOYHOCTH TpyHTa R, Ha OJIHOOCHOE CaTHe M3MeHseTcs B unTepsane or 100 mo 300 Tc/m. s cros

100+300 2
B cpe/iHeM ORLIO NMPHHATO YCIIOBHOE CONPOTHRIEGHHE CXaTHio Ry = R, = — = 200 Te/m”.

Croit Ne 3. AprayunmiT NoHHXKeHHOH NMPOYHOCTH ¢ MPOCIOAMH MalOMOIIHEIX HECYaHHKOB (10 5
%). HopmarueHas miotHocTs p = 2,20 1/M’. Tomuuua cnos 83 = 8,0 m. Ilo M'OCT 25100 npepen

MIPOYHOCTH IPYHTA Ha OIHOOCHOE CIKATHE JIEXHT B WHTepBane 3HayeHu# ot 300 mo 500 te/mM?. [lns
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__ 300+500

cpeaHel rIyOmHBI 3ameranusa cnos h =16 M 6o npuaaTo Ry = R = —— =400 e/, Y

HIDKHEH rpaHuIlbl ciios Ha riyGune 20 M Ry = R, = 500 /M.

Crnoii Ne 4. Manonpounsni aprainuT, ONMU3KHi 1o CBoMcTBaM aprHJUIATY IOHMKEHHOH
npounoctH. Cro#t 3army6nen Ha 20-26 M oT norepxHocTH cknoHa. [IpouHocTE HA OJHOOCHOE CKATHE
R. ¥ YCIIOBHOE COTIPOTHBIICHHE CHATHIO Ry GELTH MpHHEATE! paBHEMHE 500 T¢/M?,

K.2 CeilicMuyeckoe MEHKpOpaHOHHpOBaHHE

CymMapnas nnuHa reoH3ndecKux npodunei BOOIL H MONEpeK Tena onoisHa 568 M. CkopocTu
ceficCMHYECKHX BOJH BEIYHCISIMCH HAa TMyOHHY 10 26 M OT MOBEPXHOCTH CKJIOHA C IIAaroM 2 M 1o
rnybuHe paspe3oB. MameHeHne CKOpOCTH momepevHbIXx BojiH V; mo rioyOMHe pa3pesa MOKa3aHO Ha
pucynke K.1, 6.

Ha rnybune 10 M oTMeueH JIOKajibHBIH MHHMHMYM CKOPOCTH S-BONH B apriliHTe HU3KOH
MPOYHOCTH, YTO OOBACHAETCS MORBINEHHON TPEIMHORATOCTEIO MOPOIE! BOIH3H MOBEPXHOCTH CIBHIA.
H3 pucynxka K.1, 6, Bano, 9To BRIIE H HMKe oTMeTKH 10 M ckopocTs Vs yBenuumnBaeTcs B CBA3H C
yIaleHHEM OT IOBEPXHOCTH CKOJIBXKEHHS.

B unteppane rmy6un ot 10 mo 20 m ckopoctk Vs ymemuumBaercs ¢ 667 mo 1200 m/c u3-3a
YMEHBLIEHHS TPEIIHHOBATOCTH KOPEHHOH mopoxasl. Huxe orMerkd 20 M CKOpOCTE S-BOJIH
crabunu3upyeTcs, JOCTHrHYB cBoero makcumyma 1200 m/c. Taxum obpasoM, MOIIHOCTE 30HEI
BEIBETPHUBAHHS apPTHIUTATA Ha CKIOHE cocTasiser 20 M.

ITpu pacueTe CEHCMOYCTOHYHBOCTH CKIOHOB CeHCMHYIHOCTE YYacTKa OTHOCHAT K MACCHBY TIOPOJIE
MOIIHOCTEIO 10 M, OTHOCHTENEHO KOTOPOTO IMPOBEPAIOT BO3MOXKHOCTE CKONEXEHHS BBIIICIEKAIIMX
oT/IOKeHHH. B manHOM ciy4ae HeoOX0AMMO YYHTEIBATE celicMHYeCKHe CBOHCTBA aPTrHILIMTA HH3KOH H
noHHXeHHOM npoynocty (crmou No 2 u Ne 3).

Ilna cnos Ne 2 cpenuss ckopocTs S-sonH Ha rmyOueHe 11 M Vi, = 698 M/c, celicMuueckas
KECTKOCTE PyVs, = 2,15 - 698 = 1591 1/(m*-¢). lns cios Ne 3 na riy6une 16 M ckopoets Vsz = 897

M/c, celicMHUYecKast JKecTKoCTE p3Ves = 2,20 - 897 = 1973 1/(mM*-c).

i (piVs)8; _ 15912419738
CeiicMHYecKas XKecTKOCTE pacueTHo# Tommu pVs = Z DI‘: ;‘ == — = 1897 1/(M*-c).
i
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In 10
nybuHa  KonoHka 2pyHma Ckopocmb S
h () (ckb.10)
0 - =
2 o
lf o
Cnol N
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o -
10 4
Choo N2
12 4
14
16 4 Chog N3
18 -
204
22
Cnol N'4&
24
26- !
a — xonoHka rpynTa (ckB. 10); 6 — rpaduky CKOPOCTH S-BOJIH: ———— M0 TaHHEIM CEHCMODA3BE/IKH,

------------- TIO PacueTy ¢ MCIOJB30BAHHEM NAHHBIX OOIIMX HH)KeHEePHO-TeOIOTHUECKHX H3BICKaHHH

Pucynok K.1 — 3MenenHe CKOPOCTH S-BOJIH MO ITy0HHE HHKEHEPHO-T€0JIOTHIECKOT0 paspesa

[IpupalieHie CeiiCMHYHOCTH 33 CYeT MECTHEIX HHXKEHEDHO-TEOJOTHYECKHMX ycinoBui &I, =

655

1,67lg (555 = 1,671g (o

) = —0,8 Gara.

[To naHHeEIM OOIIMX HMHIXKEHEPHO-IEeONOrMYeCKHX H3BICKAHHH, CKOPOCTE S-BOJH HAaxOUAT B
3aBHCHMOCTH OT YCJIOBHOTO CONPOTHB/IEHHA IPYHTA CKaTHIO Ry ¥ ITyGHHEI 3aeranus cnos h.

Jlns cnos Ne 2 ma riy6use h = 11 M ycnosHOe compoTHBIeHHe cxkaTmio Ry = 200 To/w’.
Cxopocts S-ons Vs = (0,70 + 0,03h)(4541gR, — 316) = 750 m/c. CelicMudecKas eCTKOCTE CJIOs
pVs = 2,15+ 750 = 1612 1/(m%-c).

Jlnst ciiost Ne 3 Ha ray6use 16 M yciioBHOE conpoTHBIenue cxatuio Ry = 400 1e/m>. Cropocts

S-sonu Vs = (0,70 + 0,03h)(4541gR, — 316) = 1021 m/c. CelicMudeckas KeCTKOCTh cios pVs =

2,20 - 1021 = 2246 T/(Mz‘c)_
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o Vsi)8 1612:2+2246'8
CeticMudeckas JKECTKOCTE CJIOEB pacdeTHOH Tomum pVs = E(pé ;i) L= e = 2119
i

/(Mm% ).

H]’JHP&I]ICHHC GannmEHOCTH 33 CYET MECTHRIX HHXXEHEPHO-TEOJIOTHYECKHX yCJIDBHﬁ ﬁlrp =

1,67\g (%) = 1,67lg (ﬁ) = —0,85 6ana.

[Tpupamenus ceHCMHYHOCTH JIOJKA OMOJ3HA, HAHACHHBIE MO JAHHBIM CEHCMOpPAa3BEIKH (61,.], =
-0,8 ﬁa.nna) M MarepuanaM  OOIMX  HMHXKEHEPHO-TEOJNIOIHYECKHX  HM3BICKaHHH (Bfrp =

—0,85 6311.;1&) NPaKTHYECKH COBMAMAIOT.
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Ipnnoxenne JI
(cipaBouHoOE)
MeroaHKka pacdera cKJIOHOB HA CelicMOYCTOHYHBOCTE

Pacuer ceficMOyCTOHYHBOCTH CKIIOHOB MMEET HEKOTODBIE OCOOEHHOCTH, OTIHYAIOIIME ET0 OT
pacyeTra CKJIOHOB Ha YCTOHYHMBOCTE C Y4ETOM HCKITIOUHTENEHO MPABHTALIMOHHBIX H MHIPOCTATHYECKHX
cu. K 3THM 0cobeHHOCTAM OTHOCATCS:

- TIOABJIGHHE JOTOMHHMTENBHBIX (CEHCMHYECKHMX) CHJI, C/ABHMIalOIHMX IIOKPOBHBIE OTIOXKEHHS
OTHOCHTE/IEHO KOpPeHHOH MOpoL! H H3MEHAIONIHX JaBIEHHE OMOI3HEBOro TeNla HA OCHOBAHHE,

- H3MeHeHHe (PHIMKO-MeXaHWIEeCKHX CBOMCTB IPYHTa NIPH CEHCMHYECKOM BO3JICHCTBHH,

- CHWXeHHe TpefoRaHMil K 3amacy yCTOHYMBOCTH CKIOHa 10 Ky = 1,2, yuuTHIBatollee
KpaTKOBPEMEHHOCTE JIeHCTBHS celiCMHUECKUX CHIL.

CyIIHOCTE NPUBEIEHHON HUKE METOIMKH COCTOHMT B JEIEHHH ONOJI3HEBOIO TENa HA HECKOJIBKO
OTCEKOB C BEPTHKANLHEIMH 60KOBEIMY rpansmi. CHITEL, JSHCTBYIOIIHE Ha IPOTHBOIIONOXHEIE O0KOBEIE
rpaHy Ka/I0ro 0TCEKa, CYHTAIOTCH OJIMHAKOBEIMHE H IIPH pacyueTe YCTOHYHBOCTH OIMON3HEBOTO TENA HE
YUHTHIBAKOTCH.

Ha xax/1e1ii OTCEK ONONI3HEBOTrO TENA B €T0 LIEHTPE THKECTH AeHCTBYIOT aKTHBHEIE CHIIBI (Beca (),
TMIPOCTATHIECKOTO B3BEMHBaHUs W;, rOpH30OHTANEHAs S, H BEPTHKAIBHAA Sy; CHIIEI HHEPLHH). JTH
CHITBI BEI3BIBAIOT HOPMAJIBHOE K IOJIOIIBE OTCeKa naBnenue N; u capurarouiee ycunde T;, KacaTenbHOe
K JTHHHH CKONBXEeHHS. CXEMBI CHII, [IPHJIOKEHHEIX B IEHTpax TSKECTH OTCEKOB H IO MX IOAOIIBAM,
rioKa3aHsl Ha pracynke JL1.

a) 6)
p di A di »
1 - e
Vava e o e A
7 NN /'i?—t = . - __"’__ﬁ-\;fr\’/\/\ 4
:SZW“ XR] R(XXT IO 1S
W . Wi
Sl’i Sri -]
Ql ' Qi i
—— Nl Ni \ i
""H—..._\_\_\_‘_ . _,_,_.--""'_'_-F
— T 2 6 I
toTi ¢ o
Hﬁ""—/{_ﬂ_ _,..,-—’%/‘-F‘
N | e | L= ; = —

\
a — OTCeK pacrioJyiaraercs B Ipefenax Ornoji3alomei YacTH CKI0HA;

6 — OTCeK HAXONMTCH Ha yIEPKHBAIOLIEH ONOJI3EHE YaCTH CKIIOHA
Pucynok JI.1 — CxeMBI CHJI B TPAHHIAX BEIAENEHHOT0 0TCEKE ONOJI3HEBOro Tella

Ko3hduisenT ycTORYHBOCTH OTCeKa ¢ HOMEpoM [ M pa3MepoM | M H3 IIIIOCKOCTH ITPOAOJIEHOIO

CedueHHs TeNna OIOoI3HA OIpelenseTcd Kak OTHOMEHHE CYMMBI CHII TpeHHA H CHEIIICHHA,

r—-' 1 . e 65
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yIEP/KHBAIOMIMX OTCEK OT COBHIa [0 KOHTAKTY C MOJACTHJAIOIEel opojoH, K BeTMYHHE COBHTAIOMIMX
CHII (ITPOEKIHH BHEITHHX CHII HAa KAacaTeNbHYIO K IMHHH CKOJEXKEHHS), T. €.

_ Nitggit+cily
Ky = MRS (L)

rae Ni — [NPOCKIHA aKTHBHEIX CHII HA HOPMAJIE K MTHHHH CIBHIa;
(p; — HOPMATHRHEIH YTOll BHYTPEHHEI'O TPEHHA;
C; — HOPMATHBHOE CIEIJICHHE,
li — IOJIHHA IMOOOMIBEI OTCEKA,
T; — NpoeKIHs aKTHBHBIX CHJI Ha KaCaTeIbHYIO K JIMHHH CIBHIa.
Jms HaxoxzaeHus Kko3((HIHEHTa YCTOWYHMBOCTH NpOBEPAEMOr0 MacCHBa, COCTOAILETO H3 N

OTCEKOB, He0OXOMHMO CYMMHPOBATE YJEPXKHBAIOUHE H C/ABHTAIONIHE CHIILI BIONEL THHHM CHOBATA IO
thopmyne
i
Z Ntgo +cl,
Ky =22 ; (J1.2)

yer i]’;

=]

HDPMMBH&H K JJHHHH CIBHTA COCTABIIAIOINAN aKTHBHBIX CHII Ni 3ABHCHT OT BECd OTCEKA Q{', CHJIBI
THAPOCTaTHYECKOr0 B3BellBaHus W;, ropu3oHTaIBHOM S;; U BEPTHKANBHON S;; ceHCMHYEeCKHX CHIL,
yria ﬂfl- nageHHus JHHHH COBHTA. HDGJIEJIHHﬁ TNIpHHHMAIOT ITOJI0KHTENEHEIM B IIPENCIIax CHDJIBHIDH.[Eﬁ
YaCTH CKIIOHA M OTPHLATENEHEIM VIS yAepxuBatoiei yacti. N; onpefensior no gopmyne

N; = (Q; — W; — 5;)cosa; — S;sina;, (J1.3)

Cuna FHAPOCTATHYECKOTO B3BEINHBAHHA 3aBHCHT OT YPOBHA BOIEI B IPYHTE H obsema ckenera
rpyHTa HHXKE 3TOr0 YPOBHS, COCTAB/AS HEKOTOPYIO JOJI0 OT Beca rpyHTra orcexa W; = Ky, ;Q;, THE
Kyag,i — K03 OHIHEHT rHAPOCTATHYECKOTO BIREIIHBAHHS (-T0 OTCEKa.

Beprukaneras ceficMuveckas cunia S;; 3aBHCHT OT YCKOpeHWs KonebaHmii @, neHTpa Macc

(TKeCTH) BBIIEIEHHOI0 OTCEKA B BEPTHKAILHOM HampaBlIeHHH. JTa CHia MoxeT ObITh HaliZieHa 1o

a
dopmyne Sy; = -; Q;, rue g — yckopeHne ceoboaHoro najgenus. Crefopatensso, cuna N; onpenensercs

dhopmynoi
N; = (1 - Knsa,i —%E) Q;cosa; — Sp;sina;. (J1.4)

) | B HABOP
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[Ipu BepTHKATBEHOM [ABJIEHHH OT Beca rPyHTa Ha e[IMHHIYY ILUIOIIaIH FOPH30HTaIbHON POEeKITHH

NOJOIIBEl OTCEKA (; = &y YCHIIHH CpE€3a B FTOPH30HTANIBHOM MIIOCKOCTH OT CEHCMHYECKOH CHIIBI §; =

d;

Sri
d;

N = [(1 = Kyoni - ﬂE) gicosa; — sisinay dy. (JL5)

IMocne 3aMedBl BeNHYHMHE! d; TpoH3BeNeHHEM [;COSq; MONy4arOT JUIS ONpPENEeNeHHd CHIL,
yIepXKUBAIOIIAX OTCEK OT cABHUra, hopMyy
Nitgg; + ¢il; = {[(1 = Kyt = %) g;cos®a; — s;sina; - coscz;] tgg; + ¢; } ;. (J1.6)
Kacatenphas cocTapmsaiomas axkTHBHEIX cuy T; 3aBHCHT OT Beca oTceka @, CHIBI
THJIPOCTATHYECKOTO B3BemuBanus W;, BepTHKansHOH S;; M rOPH30OHTAIEHOH Sp; CEHCMHYECKHX CHIL &
TaKKe OT YIJia NajieHus JMHUKM cIBAra ;. Bemuuuny T; onpenensior 1o dpopmyne
T; = [Q; — W; — Sylsina; + Spicosa;. (J1.7)

ITpousBens 3ameHsl Sy; = %Qh Q; = qid;. Sy = s;di. W; = Kygp 1 Q; 1 d; = l;cosa;, moyqaioT
Ty = [(1 = Roap = %) gisina; - cosa; + sicoszcxi] l;. (J1.8)

CornacHo HexoaHoM 2apucHMocTH (J1.2) M monydYeHHBIM BLIpAKEHHIM Ins yaepxkupatomux (J1.6)
u cuaeuraromux (JI.8) cun kosdduumeHT celicMOYCTOHYMBOCTH BBIJEJEHHONO MacCHBa TIDYHTa
onpenensioT no hopMyie
"
z [1 ~ K —Z—“Jq, cos’ @, —S,sino, -cosa, [fg@, +c, ¢,

i=l

K

o = , (19)

b3 (l — Ky~ 22 Jq, sina, -cosa, +5, cos’ a, /,
=l g
€ ¢; — BEPTUKAILHOE JaBICHHE OT BECA IPYHTA Ha €NHHHIY IUIOIIAAH I'OPH3OHTAIBHOH IPOEKIHH
IIOZIOMIBBI OTCEKA, T¢/M%;

§; — YCHIIHE CIIBHIA B I'OpHSOHTﬂJTBHOﬁ IMIOCKOCTH B YpPOBHE MMOAOLIBEI OTCEKA OT celicMHYecKoi
Harpy3KH, T¢/M%;

C; — HODMATHBHOE CIHENICHHE MEXITY OpoREPAEMBIM HA CIOBHI MacCHBOM TIpPYHTa H
TIOICTHIIAIOME] TOPOIOH, TC/M;

(p; — HOPMATHBHBIA YTOJI BHYTPEHHEr0 TPEHHs IPYHTA 110 MOBEPXHOCTH CBHIA, IPaj;

ay — MOYJIb yCKOpeHHs konebanuii HEHTPa Mace 0TCEKa B BEPTHKAIILHOM HalpaB/ieHHH, M/c?;

g — ycKopeHHe cBOGOIHOTO NajieH s, M/c?;

Q; — YrOn majeHus MOJIOIIBEl OTCEKE, rpajl.

] [ , g
r =2 LIA 67
i Jj..._l_ =1 b
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ITpu oTCYTCTBHM CHI THAPOCTATHYECKOTO B3BCINMBAHHA KO3(P(HIHUEHT CEHCMOYCTOHYHBOCTH
CKIJIOHA ONPENENIOT 1o opMyne

"

a .
Z (1_—”};, cos’ o, —S sing, -cosa, |tg@, +¢,
i=1 g

K (J1.10)

yer T,

)
Z{q, sina, -cosa, — a—“q, sina, -cosa, + S, cos’ a, }l,
= g

CoriacHO METO/IHKE pacyera 0 Npeje/lbHEIM COCTOSHHAM NaBlIeHHE OT Beca IPYHTa CIENyeT
ONIPENENsTE C y4eTOM KO3(GUIHMEHTOB NEeperpy3KH (HAAEKHOCTH II0 HArPY3Ke), KOTOPEIE MOTYT OBITh
DOJBINE HITH MEHBIIIE SIHHHIIEI B 38BHCHMOCTH OT TOr'0, B KaKoH 4YacTH MacCHBa (C MaJleHHEM IIOAOIIBE
0TCeKa B CTOPOHY IIPeATONaraeMoro CIBHra rpyHTa HIIH €€ NaJeHHEM B IIPOTHBOMOJIOKHYHO CTOPOHY)
HAXOJMUTCS JAHHBIH OTCEK.

CHNEL, NPenaTCTRYIOIHE CABUTY YACTHI TPYHTA IPH NPOX0XKISHHH CEHCMHYECKHX BOJIH, MOTYT
CYIIECTBEHHO H3MEHATECS, BIUIOTH JI0 IIOJHOTO MCYE3HOBEHHS, TOCJE YEro HACTYMAeT pazKHKEHHE
TpyHTa, CONIPOBOXAaeMoe 0O6pa3oBaHHEM MMOTOKOB Pa3KIKEHHBIX OTIOKEHHH.

Ha ocHOBaHMM HATYpPHBIX M O3KCIEDHMEHTAIBHBIX JAHHEIX IpPH pacyeTe CKJIOHOB Ha
CeHCMOYCTOMYHBOCTE ClIe[yeT YMEHEIIATE pacyeTHOE CONPOTHBIEHHE TPYHTOB C/IBHIY 110 CPABHEHHIO
C pacderaMH Ha CTaTHYECKHE Harpy3KH.

[Ipy TpoeKTHpPOBaHHH OOBEKTOB TPAHCIOPTHOIO CTPOMTENLCTBA B CEHCMHYECKHX paHOHax
IPUHATO YMEHBIIATE HOPMATHBHEIM yroJl BHYTPEHHEro TpeHHs rpyHTa ¢ Ha 1,5° 3,0° u 6,0° npu
pacdeTHOH ceficMuuHocTH 7, 8 M 9 OamnoB cooreeTcTBeHHO. ONHOBPEMEHHO CHHIKAETCA 3HAYCHHE
HOPMATHBHOI'O YAENBHOTO cremieHus rpyaTa ¢ Ha 10 %, 20 % u 40 % no cpaBHeHHIO ¢ pacyeTaMH Ha
OCHOBHOE COYeTaHHE Harpy3oK.

IIpn ycxopenmm koneGaHui pacdyeTHOH TONIIM TIPYHTA, OTIHYAIOMIEMCH OT MPHBEACHHBIX
3HAYEHHH, CHIOKEHHE (0 M € HAXOJAT C IOMOIIBIO IMHEHHOH HHTEPIONAIHH.

IIpumep — [Ipogepaemulii Ha ceficMOYCMOWHUGOCMy YHACMOK CrioHd 60NUIN ROBEPXHOCMU CNONCEH CY2NUHKOM
nonymeepAoll KORCUCMEN YU ¢ HOPMAMUSHLIMY RiomHocmelo 1,96 m/m’, yanom enympennezo mpenua @ = 20° u yoensHoim
cyennenuem ¢ = 2,5 me/m’. Cyanunok nodcmundemcs apzuinumom noHudicenHoll npowHocmu. ITo dannvim obenedosanui,
Ha CKNOHE He 3aMeNeHbl chedbl COBPEMEHHBIX NOOBUIICEK.

Boamoxcnan aunus cosuza 6 CNOE CY2IUHKG NPUHAMA 8 8ude NOMAHOW, d meno npednondzaeMozo OnonsHi —
cocmonuum u3 ntmu cezmenmos. Iopusonmansnan Rpoexyus Tunuu cosuza umeem onuny 235 m (pucynox J1.2).

3nauenun mpuzoHoMempuUMEcux diynryut yana nadenisl @ nodowutesl omeexos npusedensl & mabnuye J1. 1.

Tabnuya JI!—3nHauenun mpuzoHOMempUUECKEX (IVHKYUE Yana nadenun nodouasl oMmceexos

Homep Vzon nadenus nodowss omeexa o, 2pad sina cosu sina - cosa cos?a
omeexa
1 =218 -0,37 0,93 ~(,34 0,86

8 S & sy |
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2 —11,3 0,19 0,98 0,19 0,96
3 a7 0,10 0,99 0,10 0,98
4 3L0 0,51 0.86 0,44 0,74
3 60,9 0,87 0,49 0,43 0,24

Koachpuyuenm cetiemoyemonivusocmu cioona onpedenstiom no hopmyne (J1.10). B dannoil hopmyne aenununa q;

(sepmuranshoe OaeneHue om Geca SPyHmMA HA eOUNUYY MIOWAadu 20PUICHMATEHON NpoeKyur nodowesl [-20 omcexa)

onpedeIAemen Ho HopMamuan ol mnomnocmu cyznunka p = 1,96 m/m’ ¢ yuemom kosghduyuenma nadescnocmu no Hazpyske

n =09 ons omcexos Ne |, 2 un = 1,2 dna omcexos Ne 3, 4, 5. Becoable xapaxmepucmuru omceKos u daanenue om eeca

zpynma na ux nodowey npusedens & mabauye J1.2.

B mabnuye JI1.2 maxoce npusedenvl younus 20pusoHmMansHoz0 cpesa S; om seca omcexos npu YMOYHeHHoil

ceticMudnocmu pationa cmpoumenscmea 8 6awnos. Yewiun cpesa onpedensiomes no hopmyne §; = K.Q;, z0e K, = 0,05 —

Ko3ghhuyuenm celicMudNOCMY, PAGHBIN PACHEMHOMY SHAYEHUIO AMAAUMY 0Ll 20PUSOHMANLHEIX YCKOPEHUN 2PYHMA 6 yenmpe

Macc omcera, gulpasicenblil @ donsx yckopenus ceobioonozo nadenus. Koadhdhuyuenm K. npunam c yvemom enuanus na

YyeKkopenus KoneGanul yenmpa MAcc ceHCMUYEcKux ceoticms 2pyuma, 3a2nyOReHus yeHmpa MdAcc OnoAINEsOzZ0 mend

OMHOCUMENLHO ROBEPXHOCIU CIIOHA U 80ZMOJNCHLIX HEYNPYZUX deqbopMauuﬁ HOKPOBHBIX OTAOHNCEHUN.

Tabanuya JI.2 - BepmuxkanvHoe daenenue 2pyHma 4 CHAbI 20pUIOHMANBHOZ0 COBUZA € YPOGHE NOOOUIEEI OMICEKO8

Homep ITnowaos Bece Haanenue om seca | Yeunue copusonmansiozo cosuza | Hanpsocenue 8
omeexda | CedeHus omcexda | omcexd onicexd Ha 20 8 yposHe nodoulasl OMmceKa om Zpynme npu
F, M’ Qi me nodowsy q;, moim’ ceficMuyeckou Hazpyaku Sy, mc cdeuze sy,
me/m’

I 7,3 13,2 2,64 0.66 013

2 20,0 353 7.06 1,76 035

3 31,2 73,4 14,68 3,67 0,73

4 35,0 83,3 16,66 4,16 0.83

5 16,2 38,1 7.62 1,90 0,38

Hanpsaicenue cdeuza 6 apyHme & ypogre nodowesl OMCeKos eulNuciaion ho gopmyne

5 =

£
dib'

20e b = 1 M — pazmep omcera u3 RIocKocmu HPOJONbHOZ0 CeYeHUA CKIOHA;

d; = 5 — wupuna omcexa 6 20pu3OHManieHOM HANPABTERUN 6 NIOCKOCHT Yepmedca (pucytok J1.2),

{ = E 1A I J 69
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Pucynox JI.2 — Ilonoxenne npeanoaaraeMoil NoBepXHOCTH CABHIa B ¢JIOE CYINTHHKA

HGPMCL'I!:HDE HANPAACEHUE 3‘} Ha H]JEC)HDHGEHEMGH ROBEPXHOCMU cosuza onpeaenmam 8 3deucumMocmu om

BEPMUKANEHO20 JAGNEHISL ; U HARPANCEHUT OM BEPMUKAILHON U 20PU3OHMANLHON CEHCMUYECKOU HAZpYIKu 8 YpoeHe
. as a
nodouiest i-2o omcera. Pesynomamst gotyucienuti npusedens: @ mabnuye J1.3 npu snavenun E“ = 0,1, npunamom bez ynema

Heynpyeux dedhopmanynii pyHma AR ROBbINEHUS HADENCHOCIIU OYEHKU CENCMOYCMOtiUBOCHI CKNOHA,

Ta6nuna JL.3 — HopmMankHbie HANPAXKEeHAH HA MOBEPXHOCTH CABHTA

Homep Hanpascenue om Hanpaowcenue om Hanpsizcenue om CymmapHoe
omeexa secd 2pyHma BEPMUKANbHOU ZopusoNmMaibHOL HANPAYCEHUE om geca
gicos?a;, me/m’ cocmaanaiowen cocmagnaouei apynma u
CeHCMUYEcKOl HAZPY3IKU ceticMunecKoll HazpysKu cencMuYecKoil
- %5- gicos?a;, me/m’ —s;sina; - cosay, me/m’ Haepygfcu 2 mc/.M

/ 2,27 —,23 0.04 2, ()6'

2 6,78 0,68 0,07 6,17

3 14,39 —1,44 0,07 12,88

4 12,33 -1,23 0,13 10,97

3 1,83 0,18 0,16 1,49

Kacamensnble nanpascenus Ha NOBEPXHOCHTU COBUZA 3ABUCAM OM BECA 2ZPYHMA GNONIHEROZ0 MENd U CIUI UHEPHUU O
£20 MAacchl, OeHcmeVIouux 6 8EPIMUKANbHOM U 20pusoNmaibiom nanpastenuax. Kacamensnole nanpasicenus npugedexsl 8
mabGnuye JI.4.

Tad6nuna JL4-—KacarenbHble HANPAXKEHHA HA NOBEPXHOCTH CABHIa

" & I A e
B H AU

L.
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Homep Kacamenvuwre | Kacamensuvie nanpascenus om Kacamensuure Cymmapnuie
omcexa | manpaxcenue om | eepmuranbHol cocmasnaouer HANPAJCeNus om xacamensuele
seca apyuma ceficMuveckoil Hazpy3Ku 20pUIOHMANBHOT HANpRJCERUS cosu2a
g;sing; - cosa;, — 2 q;sing; - cosay, me/n’ cocmasnaougert bI“: me/af®
mc/m’ ceficMuYecKol HazpyaKy
sicos?a;, me/m’

) —0,90 0,09 0,11 -0,70

2 —-1,34 0,13 0,34 —0,87

3 1,47 =015 0,71 2,03

4 7,33 —0,73 0,61 7,21

3 3,28 ~0,33 0,09 3,04

Haﬁdem.'me HOPMONBHBIE U KACAMENLHBIE HANPANCEHUA HA HOBEPXHOCMU coBuZd NO3BONAIOM Dﬂpet’)ﬂﬂﬂmb CUNBbL,

yoepoicusaiowjue u cosuzaiowjue geidenennetii Maccuag 2pynma. Ipu onpedenenuu yoepicusaiomux cun y2on eHyYmMpeHHezo

mpenua @ = 20° ymenviarom na 3°, yoenvnoe cyennenue cuugicaiom wa 20 . [lpu oyenxe ycmouwusocmu crioHd

npunumaiom @, = 17° uc, = 0,8+ 2,5 = 2,0 me/a’. Pacuemusie 3uauenus YOEpHCUSAIOUUX U COBUSGIOWUX CUN NPUBEOEHb]

& mabnuye JI1.5. Cymma yoeporcusaromyux cun Sy, = 119,88 me, cpmma cosuzaroupux cun Spy = 76,76 me.

Tab6awnua JL5—Pacnpeenenue il TpeHHs, CLEMIEHHA H CIBHIa BIO/bL JHHHH CKOJILKEHHA npu ¢, = 17°

(tgp, = 0,306) u ¢, = 2,0 Tc/m?

Homep Hlupuna Anuna Cunsl mpenua Cunel cyennenus Cuner cosuza
oncexa | omcexa d;, ompeska MHozounwe | Ha omcex | ITozonnwe c;, Ha IMozonunewre | Ha
M cosuza i, m %tgq’“ mem | Nitge;, me/m omcex 1;_:, me/m | omcex
mc cily, me Ti, me
1 50 5.4 0,64 3,46 2,0 10,80 -0,70 -3,78
2 5.0 3.1 1,89 9,64 2,0 10,20 -0,87 —4,44
3 5.0 5.0 3,94 19,70 2.0 10,00 2,03 10,13
4 5.0 58 336 19.49 2,0 11,60 7,21 41,82
5 5.0 10,2 0,43 4,59 2.0 20,40 3,04 304
KosdduuuesTt ycToORYHBOCTH CKIIOHA [IPH 3eMIIeTpsceHHH chioil 8 6annos K, = i—i: = % =

1,56 > 1,20, T. e. CKJIOH B IPHPOJIHOM COCTOSHHH HMEET JOCTATOYHBIH 3al1ac CelCMOYCTOHIHBOCTH.




