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IHPEANCIOBUE

MeToanuecke peKOMEHAAILIMH 0000LAIOT OILIT ClieUabHbIX MHXE-
HEPHO-CEUCMOJIOTMYCCKUX PAOOT, BbITIONHABIUUXCSA B IIOPSAKE HAYYHOTO
COMPOBOIAECHUSA MHOFUX TPAHCIIOPTHBIX CTPOEK B CEHCMHMUYECKUX paHOHaXx
K 4yucay Takux CTPOEK OTHOCATCS] PEKOHCTPVKILHSA XKEMEe3HOAOPOXHOIO BOK-
3a1a B T COYU, CTPOHTENLCTBO IpHYala MOPCKOro nopra B r lemptoxe,
CTPOUTENLCTBO BHAAYKA Uepe3 AOJIMHY P HeMMTOKBALXKE, TOPOACKOro MOC-
Ta BT MpKkyrcke, MOCTOB Ha obxone r Coun U TIT OOBEKTOB (BCero donee
20 KpYMHBIX COOPYXKEHHI) AKTMBHOE YYacTUE B 3TUX paboTax NpUHUMAIU
O-p reoj -MuHep Hayk E A PoroxuH, a-p @ou3 -mat Hayk B 1 YiaomoB u
pPSAA APYIUX BEAYLIMX CIIELUATTUCTOB HALUEH CTPAHbI MO CEMCMOTEKTOHUKE U
CEUCMUYHOCTH

lIpu paspaboTrke MeToanYeCKUX peKOMEeHIAUMM UCITOJIbL30BA/IMCh Ha-
VYHbIE MYOJMKALWUHY O MHXEHEPHON CEUCMOJIOIMM, HOPMATHUBHDBIC NOKY-
MEHTHI MO0 CEUCMOCTOUKOMY CTPOUTENBLCTBY, a4 TAKXKE IIPOCKTHLIE MaTepHa-
Jbl U OTYETHI O HAYYHO-UCCIea0BaTeNbCKUX padoTax OCHOBHBIE UCTOYHWUKH
UHGOPMALIMU TIPUBOASTCA B ITPUIOXKEHUU 6

Ha conepxaHue paboTbl HECOMHEHHO MOBAUANO OOCYXACHUE pa3ivy-
HbIX ACMEKTOB HHKEHEPHON CEMCMOAOTHU ITPUMEHUTENBLHO K CTPOUTEBCTBY
balikano-AMypCKOH Marucrpaiu c BbiaaroiUMMUcs ydeHbiMu — O B Pus-
Huuenko, LI I' HanerBapunze, O B IlaBnoBbiM, OaecTslle COYETABIUMMU
B cebe TajlaHTbl €CTECTBOMCIILITATENS, UHXKEHEPA U OpraHM3aTopa HayKu
ABTOpbl OTMEYAKOT TAKXE IIJIOAOTBOPHOE COTPYAHUUYECTBO C (puUupMaMu
«Armtec» (KaHaza) n «Maurer Schne» (I'epmManusi) no rpoodiaeme odec-
[1EYCHHMSA CEMCMOCTOMKOCTH TPAHCIIOPTHBIX COOPYXEHU

[1puMephl BBIMTOJIHEHUS CEMCMMYECKOro MukpopanoHuposanus (CMP)
HAa YY4ACTKAX CTPOMTEIbCTBA TPAHCIIOPTHLIX COOPY>XXE€HUM COCTABAEHbI A-POM
reos -MUHep Hayk, npod I C IllectonepoBbiM COBMECTHO € ACIIUPAHTOM
B I' lllectonepossiM ClieayeT OTMETHUTD, YTO MIPU COCTABIEHHUU [TIPUMEPOB
Apecae0BA/1aCh LENb MPOAEMOHCTPUPOBATL HEKOTOPLIE HOBBIE ITpuemMbl CMP
Takum oOpa3oM, NPUBEACHHBIM MaTepUaJl HE OXBAThIBACT BECh O0OBEM pa-
00T, BbiNOJHABIIKXCS NMpU CMP y4acTKOB CTPOUTEIBCTBA PACCMOTPEHHbIX
00BbeKTOB OOHAKO MOXXHO HAACATHCH, YTO HETPAAULUOHHBIE OCOOECHHOCTH
CMP v4aCTKOB CTPOUTENLCTBA TPAHCMOPTHLIX COOPYXEHUU NPEACTABICHBI
NOCTAaTOYHO TOJIHO



1. OCHOBHBIE ITOJIOKEHUS
METOJAMKU CEMCMUYECKOTO
MUKPOPAMTOHUPOBAHM S

| 1 Hacrosiime pekoMeHaauMM npeaHa3Haue-
Hbl 118 MPOBEAECHUSA PAadOT MO CEUCMMUYECKOMY
MHUKPOpAHoHUpOBAHU (CMP) y4acTKOB HOBOrO
CTPOHNTENLCTBA, KAMTUTANBHOIO PEMOHTIA, PEKOH-
CTPVKILIMM U BOCCTAHOBJEHUS TPAHCIIOPTHLIX
O0OBEKTORB, B TOM HUCAe 00BEKTOB OCO0O0M U Mo-
BbIIUEHHOM OTBETCTBEHHOCTH JlelicTBUE peKoMeH -
NAalUUN HE pACHPOCTPAHSIETCSA HA CEUCMUUECcKoe
MUKPOPAUOHUPOBAHUEC TEPPUTOPUU TOPONOB U
APYIMX HACENEHHBIX NMYHKTOB, MPOMbINUIEHHBIX,
IHEPTreTHYECKHX U CEJIBCKOXO3AUCTBEHHbBIX COOPV-
XKEHUU

| 2 CeMcMUYeCKOe MUKPOPAHOHUPOBAHUE Bhl-
[MOJHSETCS C LIENbK YTOYHEHUSI XAPaKTEPHUCTUK
CEUCMMYUYECKOW ONNACHOCTHU HAa OCHOBAHUWU JAHHbIX
UHXEHEPHO-CEMCMONOIMYECKUX paboT 00 oyarax
3EMJIETPSICEHUU C SNUUEHTPAMU, YIAJIEHHBIMU Ha
paccrosiiue no 100 KM OT yyacTka CTPOUTEJILCTBA,
O CEMCMUYECKOM PEXHUME CTPOUTENBHDIX IJ101LA-
JIOK, O CEUCMHNYECKHUX CBOMCTBAX U3YYaeEMOU TOJ-
iU TPYHTA, O reOMOPMONIOrMYeCKHUX YCJAOBUSAX yya-
CTKA CIPOUTENBCTBA U BJIUSIHUM OrPeOCHHBIX pa3-
DbIBHbLIX TEKTOHUYECKUX CTPYKTYP Ha CEUCMuUYecC-
KO€ BO3ACUCTBUE

| 3 3apgada MHXEHEpHO-CEHCMOJOIMYeCKUX
padOT B LIEJIOM 3aKJIOYACTCs B KOJMYECTBEHHOMU
OLIEHKE IMapaMETPOB NBUXEHUM IPYHTA HA y4yacT-
K& CTPOUTEILCTBA IMPU TEKTOHUUYECKOM 3EMJIeTPS -
CEHUM, & UMEHHO XapaKTEPUCTUK

- KOJIEOAHHWHN rpyHTa I1pU paclpOCTpPaHEHUU
CEUCMUUYECKUX BOJIH OT UX UCTOYHHMKA (MUKPOpaAii-
OHUPOBAHUE CEUCMUYUYECCKOIO BO3ACUCTBUS),

- JBUXEHUN B (popMe 00BaANOB, OIOJIZHEN,
CeNeH, NABUH, PA3XMXEHUS [PYHTA C MOCJENYIO-
1HIe¥ 0CaaKOoH, OOYCHOBAECHHBIX U CONPOBOXAE-
MbIX TTOA3E€MHbBIMU TOMTYKAMU (MUKPOPAHOHUPOBA-
HUE CCUCMOTPAaBUTALIMOHHOIO BO3ACUCTBUS),

- IBUXKEHWU U, BHI3BAHHDBIX BIXOAOM U3 HEAP Ha
3eMHVIO TOBEPXHOCTh TEKTOHHUUYECKOrO paipniBa
FOPHDBIX ITOPO/1, A TAKXKE ONYCKAHUS, HAKJIOHA M
COPHUIOHTANBHOIO MEPEeMELUEHKUA 3EMHOW NOBEPX-
HOCTIT (MIKPOPAMOHUPOBAHUE CECUCMOTEKTOHHYEC-
KOro BO3ACHCTBUSI)

[ 4 CelicMUYECKOE MUKPOPAUOHUPOBAHUE [1PO-
BOMITICSH HA YYACTKAX CTPOMTEILCTBA TPAHCIIOPT-
HblXx COOPVXEHUH B PAMOHAX CEUCMUYHOCTHLIO /
OA/U10B M BbILE, A TIPHA CTPOUTENLCTBE O0DBLEKTOB
0CO00M OTBCTCTBEHHOCTHM — 6 OA/IOB U BblllE
CencMHYHOCTL PAMOHA CTPOUTENBCTBA OIPEaES -
etcd 110 Kaptam OCP-97

| 5 PaboTbl no cecMMUUYeCKOMY MIHKpOpaio-
HI{POBAHUIO YHACTKOB CTPOUTEALCTBA TPAHCTIOPT-
HbIX COOPVXXEHUHN BLIMTONHAOTCH OPIAHU3ALHUSAMMU,
KOTOPBLIM B YCTAHOBJACHHOM [10psIKE NPEeaocTaB-

AEHO MPpaBo HA MPOBEACHUE ITOrO poaa ACATENAb-
HOCTH

] 6 CellcMuyeckoe MUKpopaOHHUpOBaHUE
BKJIIQHAECT CleAVIOINUE BUABE pado1

- U3YUYEHUE MATEPHAIOB PAHEE BBLINMMOJTHEHHBIX
UCCAEeA0BAHUI MO UHXCHEPHOM [€OJIOIMU, CEUC-
MOTEKTOHUKE U CEUCMUYHOCTU PETrUOHA, a TaKXKe
NAHHBIX OBLLUMX HHXECHEPHO-TE€OJOIHYECKUX U3BIC-
KaHHUK U Q3POKOCMUYECKOTO 30HAMPOBAaHHUSA ydacC-
TKA CTPOUTENBCTBA,

- BU3VajJbHbIE CEUCMOTEKTOHUYECKHE U MaK-
pocericMUuYecKue 00CIeI0BaAHUSA HA YYACTKe CTPO-
UTENBLCTBA U MPUNETAOILEN TEPPUTOPUN,

- Te0JIOTMYECKUEe, Treolie3uyecKkue, reopuin-
YeCKHE U FreoXuMuuyeckme padboThl,

- KOMIUJIEKCHBIM aHajin3 BCEH COBOKYIHOCTHU
MOJIVYEHHbIX JAHHbBIX, OPOPMIEHHBIN B BUJE CBOI-
HOTO OTYeTa, BKIOYAIOUIETO KapTy (CXEMY) CeHcC-
MUYECKOro MUKpOPAMOHHUPOBAHUSL YUACTKA CTPO-
MTE/1IbCTBA

1 7 IlpyM naaHupoBaHUU COCTaBa, 00bEMA U
METOOB BbIIOJHECHUA PAOOT IO CEUMCMUYECKOMY
MHUKPOPAHOHUPOBAHHIO PEKOMEHIVETCS YVYUTLIBATD
BO3MOXHBIN COLIMAJIbHBIA, S KOHOMUUYECKHUUN U 3KO-
JTIOTUYECKHH yiuepO, oOYCIOBIEHHBIU TPEeKpallle-
HUEeM (PYHKLMOHUPOBAHUS TPAHCITIOPTHLIX CUCTEM
U aBapusMU TPAHCIIOPTHLIX CPEACTB B PE3YJIbTATE
3EMJICTPSICEHUS]

1 8 Ilo HEratTMBHLIM MOCIACACTBUSAM 3EMIECTPSI -
CEHUN TPaHCIIOPTHBLIE OODBEKTHI AEJSITCSt HA TPU
Kateropuu cornacHo tadbs1 1 1 PeweHue o Beidope
KaTeropu KOHKPETHBIX COOPY>XEHUH, HE YKa3aH-
HbIX B Ta0a 1 |, npMHUMaeTCs TeHEPAJIbHBIM NTPO-
EKTUPOBUIUKOM I10 COITIACOBAHHUIO C 3aKa3UMKOM

Taonuupwa 11

KaTteropus
OTBETCTBEH-
HOCTH O00BeKTa

XapakTepucTrka o0beKTa

1

OOBEKTBI 0CODOU OTBETCTBEHHOCTHU (BHE-
KJ1aCCHBIC MOCTbI, TOHHEJIM, BUaJYKU, ra-
NEPEH, ICTAKaIbl HA KEJEe3HbIX M aBTO-
MOOMJIBHEBIX JOpOorax, JUHUSAX METPOIo-
NUTEHA, HA CKOPOCTHBIX TOPOACKUX A0-
I pOTax, MOCTbI M TOHIHEIN IS MPOITvcKa
MarucTpanbHbIX TPyOOIIPOBOAOB, TPAHC-
[OPTHLIE 3IaHUS M COOPYXEHHUsI, OTHO-
CALIMECS K BbIAAOLHUMCH NAMATHUKAM
APXUTEKTYDHI, 4 TAKXKE 3AaHUSE, B KOTO-
PbIX pasMCLIAKOTCS CHVXXObl U CpeACTBa
VITPABACHIIsI pabOTOW KPYIHBLIX TPAaHCNop-
THbIX Y3/10B U CETHU IOPOT B pErMoHax)

(0ObeKTbI NOBLILIECHHON OTBETCTBEHHOCTH
(MOCTBI, TOHHENHN, rajlepeu, BUAZVKH, TTy-
r TCINIPOBO/IbI, 3CTAKA/bI, MMOAIIOPHBIC CTE-
t Hbl, ONOPbl KOHTAKTHOU CETH, 3JaHUS TSI-
TOBBIX NOACTAHUMN, 331115 BOK3Q108 Ha
XEJAC3HbIN 1 aBTOMOOWIBHbIX JOpOrax 00-
et cetu karcropuu | m 1)




Okonuanue maoattuor 1 [

KKaTeropiis
OTBETCTBCH -
HOCTH OOBLCKTA

Xap IKTCPHLTHRA 0OBEKTA

OO0BLEeKRTbl MACCOBOro CTPONTCALCTBA
(MCKRVCCTBCITHLIE COOPVREHUS H 34aH11A
TPAHCMOPTHOFO HA3HAYCHHUA HA XC1TC3-
HblX goporax I — V kareropun, na
XKENAC3HOAOPOXKHBIX TIVTYX IPOMBbILLIICH -
[T1 HbIx NPCANPUATHIA U Ha aBTOMOOM Tb-
Hbix goporax I, 1V, V, Iln, IV ka-
TEFOPIIM, a TAaKXE HaCbIIKH BbLICOTOU
mMcHee 10 M, BbIEMKU, BCHTHTIALMOLL-
HbIE Y APCHAXHbIE TOHHEAHN, BOAONPO-
[IVCKHbLIC TpVOBbI, MACCaXHUPCKNE TiiaT-
(POPMbI Ha AOPOrax BCex KareropHii)

1 9 M3yyeHHUe CEUCMOTEKTOHUKN M CEUCMUY-
HOCTH PANOH4 o POHAOBBLIM MaTeprasiaM, a Tak-
JK€ BM3YaJibHble CEUCMOTEKTOHUYECKUE U MAKPO-
cCeMcCMMUYeCcKHe o0CieaoBaHus IPOBOAATCA IMpH
CEMCMMYECCKOM MUKPOPAUOHUPOBAHUU YYACTKOB
CTPOUTEILCTBA OOBEKTOB BCEX KATETOPUH OTBET-
CTBEHHOCTH Ha 3TOil OCHOBE € Y4ETOM LAHHbIX
O0OLLUMX HHXEHEPHO-TEOJOTMYECCKUX U3LICKAHUU
VIIPOILUECHHBIMY METOAAMHU OLIEHUBACTCS CEMCMUY -
HOCTb CTPOUTEIbHbIX TLIOLIAA0K OOBEKTOB TPETHEU
KareropmuM OTBETCTBEHHOCTH U IVIAHUPYIOTCS CIIE-
[IMAJIbHDBIE UCCAENOBAHUS JUTSI OOBEKTOB IIEPBOU U
BTOPOH KAaTErOpUU OTBETCTBEHHOCTU

] 10 Tlpm ceicMMUYeCKOM MUKPOPANOHUPOBa-
HUU YHACTKOB CTPOUTENLCTBA OOBEKTOB NMEPBOU U
BTOPOU KAaTEropuu OTBETCTBEHHOCTU PEKOMEHOY-
eTCS UCIOJb30BaTh KOPPEASLUMOHHDbIE YPABHEHUS
UHXXEHEPHON CEUCMOJIOTHUH (YPABHEHMUE MAKPOCEU -
CMMUYECKOro MnoJjisd, YpaBHEHUE METOAA CEUCMUYEC-
KUX XKECTKOCTEH, YPAaBHECHUE CEUCMHUUECKOIO pe-
XUMA U AP ), a TAKXKEe METOAbl pacyeTa, VHUTbIBA-
OULIUE BAUAHUE HEPOBHOCTEM MECTHOCTHU Ha Xapak-
TEPUCTUKHK KOJEOAHUN FPYHTOB

1 11 Ipu cemcMuyeckoM MUKpOpaliOHUPOBa-
HUM YUYACTKOB CTPOUTENLCTBA OOBEKTOB JICPBOU
KaTeropuu OTBETCTBEHHOCTU XAPAKTEPUCTHKH CEH-
CMMYECCKHX ABIXEHHUU 1 PYHTA, NMOJYUEHHBIE pac-
YeTHbLIMU METOAAMM, CIACAYET MPOBEPATL C MPU-
MEHEHHNEM UHCTPYMEHTAIbHbBIX METOAOB MHXEHEP-
HOU CEMCMOJIOTUH

| 12 PesvabTtatbl padoOT MO CEUCMIYECKOMY
MHUKPOPAUOHHMPOBAHUID OMOPMISIOTCSH B BUIE
CBOIHOI0 OTYECTA MO CCUCMOTEKTOHUKE M CEUC-
MUYECKOU OIMACHOCTHU MU3YUYAEMOU TEPPUTOPHUU C
OlI€HKOHW UHTEHCUBHOCTU KOJIEDAHUU IPYHTA Ha
H3y4yaeMOM YYAaCTKE B BUJE KAPTbl (CXEMbl) Ce¥i-
CMMYECKOro MUKPOpPAHOHHUpPOBaHUsl B MacllTabe,
onpeacnsieMoM OCOOEHHOCTAMU UHXEHEPHO-IEO-
NOrMYecKO ODCTAHOBKM U pa3MepaMHM yyacTka
pPadOT

6

I 13 Marepuasibl uccnenoBaHUsgd MO CEUCMO-
TEKTOHUKE [JOJIXKHBI BRIOUATL CBEACHUA O NOJIO-
XEeHUH BO3MOXHBIX OYAroB 3EMACTPACEHUU B pa-
anyce 1o 100 KM OT AIYHKTA CTPOUTEJILCTBA, O THUTIC
PA3JIOMOB M AAPAKTEPUCTUKAX PA3PLIBHBIX ABHUXE-
HUW, O MAKCHMaJbHbIX 3dpEeTrMCTPUPOBAHHDBIX U
[IPOTHO3HbIX 3HAYECHMSIX MAFHUTYA, O HADJIO4ae-
MBIX U Haubonee BEPOSTHLIX TN1YOHHAX O4aroB, O
CEMCMOIUCTOKALMAX B KPOBJIE KOPEHHbIX MOPOA 1
B CJIOSIX NMOKPOBHBIX OTJOXEHUM, a4 TAKXKE O APY-
TMX NMPOSBJIEHUAX COBPEMEHHON CEUCMOTEKTOHMU -
yeCKOW aKTHUBHOCTHM Cneabl pa3ioMOB Ha 3EMHOU
[TOBEPXHOCTH, A TAKXKE UX COBPEMEHHAd CEUCMMU-
yeckass dAKTUBHOCTD N0OJLKHbBI ObITh MOATBEPKIAEHDI
AJAHHLIMY AUCTAHLIMOHHDBIX CHhEMOK, MaTEpUaANiaMu
eIMHOW CEeTHU CeHCMHYECKUX HADMOREHNU U 1O-
JIEBbIX UHXKEHEPHO-TE0JIOTHYECKUX padboT

1 14 Marepuansi paboT 1o CEMCMUYHOCTU pan-
OHA U CEMCMHUYECKOMY MUKPOPAHOHHUPOBAHHUIO
JNOJIXKHBI coAepXxaTb CBEHECHUS O 3eMIIETPSICEHUSX
MAKCUMaJbHO BO3MOXHOM CWJIBI HA YYaCTKe CTPO-
UTEJIbCTBA, CEUCMHNYECKOM PEXMNME HA HEIMOCPE-
CTBEHHO IPUAEraloUeEn K OOBEKTY TEPPUTOPUM, O
CKOPOCTAX CEMCMHUYECKUX BOJIH OOBIYHO Ha TIY-
ouHax 10 25 — 30 M OT NMOBEPXHOCTH CTPOUTENb-
HOM TUI0IaaKHM, O BEJIMYMHAX JMHAMUYECKUX MO-
AyAen neopMauMMu U IPpyrux CBOUCTBAX I'PYHTOB
B [IpEJIENAAaX pacUYCTHOU TONUIHU, O TTOJIOXEHUU I'pa-
HULL MUKPO30OH y4yacTKa CTpOUTENbCTBA € pas3ini-
HOM UHTEHCUBHOCTBID CECHUCMMHNUYECKOTO BO3NEU-
cTBUsE M30NMHMHU CEUCMUYECKOTO BO3AEHCTBUS
(rpaHULIbI MUKPO30H) MapKUPYIOTCA B (PU3UYEC-
KUX eAWHUIAX U3MEPEHUA KAPTUPYEMOTO [TapaMeT-
pa KONAEO0AHUU ¢ TIPUEMJIEMBIM TS MPaKTUYECKUX
[eJjielt OKpyrjeHUueM ero senndunsl [ipu noctpo-
eHUU KapT YCKOPEHUU IpyHTa C IoIpaBKaMu Ha
CEMICMOTEKTOHUYECKHE YCIOBUA, CEUCMHUYECKUMH
PEXKUM, HHXEHEPHO-TEONOTNYECKHUE U TeOMOpPdhO-
JIOTUYECKHUE YCNOBUA U3OJIMHUN YCKOPEHUN MOTYT
CTPOUTHCH C UHTepBaioM 5 % yCcKOpeHUs CUIIbL
TSKECTU

| 15 Jnst y4acTKOB € UCKYCCTBEHHBIM I1Peod-
PA30BAHMEM CEMCMMUYECKHUX CBOUCTB PaACUYETHOM
TOJLUM TPYHTA (HAllpUMEP, C MOMOLULIO LIEMEHTA-
HWUK) WIU U3MEHEHUEM €€ CBOMCTB B pe3yjbTare
Aerpanaumy MHOTOJCTHEU MEP3JIOThI NMPU CTPOU-
TENbCTBE U BKCIJAYATAUUU OOBEKTA B KPUOJUTO-
30HE AOMOJHUTENbHO COCTABJISIOTCS MPOTHO3HDbIE
KapThl CEUCMUUYECKOI0O MUKPOPAUOHUPOBAHUA,
VUMUTHIBAIOWINE TEXHOTEHHbIE BO3AEUCTBUA HA UH-
XKEHEPHO-eOJMOrMYECKY Cpeny

2. YTOYHEHHUE NCXOJTHOM
CENCMHUYHOCTU YYACTKA
CTPOMTEJILCTBA

2 1 HanpsxeHHO-aedOpMUPOBAHHOE COCTOS -
HUEe O0beKTa BO BPEMS 3EMJIETPACEHUS ClieyeT



ONpeAeasiTh UCXOAH U3 PACHYETHbIX 3HAYEHUH aMIl-
NTUTYAHBIX U CIEKTPAJIBHBIX XapaKTePHUCTUK KOJIE-
OAHIIH IPVHTA, KOTOPbIE B OOLUCM cliyvyae 1oJidla-
IOT PABHLIMH COOTBETCTBYIOILUM HOPMAJbHbIM Xa-
PAKTEPHCTUKAM KOJIEOAHHN TPYHTA C IONpaBKa-
MU HAQ CEMCMOTEKTOHUYECKYIO OOCTAHOBKY U OCO-
OCHHOCTU CEHMCMMUYUYECKOIO PEXHWMdA B MYHKTE
CTPOUTENBLCTBA, HHXEHEPHO-TEOAOTUUYECKHUE U T€0-
MOPQONOTHUYECCKUE YCAOBUS MECTHOCTH, a TaKXeE
C TONMPABKAMM Ha HallpaBjcHKUE KOJICOAHUU U Ha
YUET BPEMEHHBIX 3KCIIMTVATALHOHHbBIX HAIrpy30K,
CTATUCTHYECKU HE CBA3AHHbBIX C CUJION 3eMJIETPS -
CEHIS

2 2 O000LIERHYIO XapaKTepHCTHRY (CHLY) pa3-
PVIUHTENBHOTO 3(h(peKTa 3eMJIETPSICEHUS B 3a1aH-
HOU reorpa)myeCcKom TOUKe VUUTHIBAIOT B Oasiax
cercMmiyeckon wkagasl MSK-64 JIng niaowmanox,
PaCONOXKEHHbBIX HA POBHBIX YYACTKAaX MECTHOCTHU
U CJIOXKEHHBIX CPEAHUMU NTO CEUCMUYECKUM CBOM-
CTBAM I'PYHTAMH, UCXOJHYH) CEUCMHUYECKYIO OfldC-
HOC b Y4aCTKa CTPOUTENBLCTBA CACAYET ONPEACIISITh
Mo oaHou U3 Kapt OCP-97, BbiOMpaeMOi B 3aBU-
CUMOCTH OT KAaTETOPUMU OTBETCTBEHHOCTHU OOBLEKTA
notaon 1 1, a UMeHHO

- IPU [IPOEKTUPOBAHUN OOBEKTOB TPETbEN Ka-
TEIOPUNU OTBETCTBEHHOCTU CHAEAVET UCIIONb30BaTh
kapty OCP-97-A ucxons u3z HeodXoaMMOCTH 00ecC-
NEUYUTh BEPOSITHOCTb HETIPEBLILLIEHUS CUJIbl PACYHET-
HOTro 3emieTpsicedHus 90 % 3a MHTEPBaA BPEMEHMU
50 neT “unu MateMaTuyecKoe OXHIAAHUE UHTEPBA-
J1a BPDEMEHU MEXY TOJMYKAMU pacCYETHOMN CUJIBI —
500 ner,

- APU MPOEKTUPOBAHUU OOBEKTOB BTOPOH Ka-
TEerOpUU OTBETCTBEHHOCTH CAEAYET O0ECNEYUBATD
BEPOSITHOCTb HEMPEBBIIHEHUS CHUAbI PACYETHOIO
semiieTpsiceHust 95 % 3a unTepBan Bpemenu 50 ner
(MaTeMaTHUUYECKOE OXMAaHNEe UHTEpBana BpeMEHHU
MEXIY TOJYKAMU pacyeTHOU cuabl — 1000 ner) u
ONpPeaensiTh CEUCMUYECKOE BO3JACHCTBUE MO KapTe
OCP-97-B,

- peLUeHMe O AONVCTUMOH BEPOSATHOCTU HE-
[PEeBbLILUCHKUS CUJbl PACYETHOIO 3EMJICTPSACECHMU S
(95 % unu 99 %) 3a untepsan spemeHu 50 JeT u
spiOOpe KapThl OCP (B unu C) anst 06beKTOB nep-
BOM KaT€ropuu OTBETCTBEHHOCTH TIPMHMUMAECTCH
3aKAa34YMKOM 110 MpEeACTaBJieHUI FeHEepPaJbHOTO
[MPOSKTUPOBLUMKA U MO COrJIACOBAHUIO ¢ MMUH-
TpaHcoMm Poccuu

2 3 HopManbHbIE AMIUIMTYAHbIE XAPAKTEPHUC-
TUKH KOJeOaHUH I'PYHTOB B paOHaX CEMCMUYHO-
cThblo 7, 8, 9 u 10 6annoB NpUHUMAIOTCS CJIEAYIO-
HIMMU

- TMIPU CEUCMUUHOCTH 7/ 0AJLIOB HOpMAaJibHbIE
aMIUINTYAbl yckopeHus — 100 cM/c?, CKOpOCTU —
8,0 cM/c, nepemewieHuss — 4,0 ¢cMm,

- MIPU CEUCMHUYHOCTH & OAJUVIOB HOPMAJIbHBIE AM~-
nauTvaet yckopeHuss — 200 cM/c?, cKOpOCTH —
16,0 cm/c, nepemeweHuss — 8,0 cM,

- pU CEMCMUYHOCTH 9 0anyioB HOPMaJbHBIE
AMINUTYALI yeKopeHUst — 400 cM/c2, CKOPOCTH —
32,0 cM/c, nepemerieHua — 16,0 cm,

- nipy ceficMuuHOCTH 10 OanjioB HOpMabHbIE
AMIUTATYABI VeKopeHuss — 800 cM/c?, CKOpOCTU —
64.0 cMm/c, nepemerieHuss — 32,0 cM

2 4 HopmasibHbie aMIUIUTYAHbIE XapPAKTEPU -
CTUKM KOJIeOAHWU T'PYHTA KOPPEKTUPYIOTCH IO
JAHHbIM pacyeTa MaKCUMaAbHbIX BO3MOXHbIX CO-
TPSAACEHUM M CEMCMUYECKOTo pexumMa (coTpscae-
MOCTH) B TIYHKTE cTpouTeabcTBa g yTouyHe-
HUA HUCXOOHOU CEUCMHUYHOCTU UCIIONB3VETCH
YVPABHEHHUE CEUCMUUYECKOIO peXHMa B IYHKTE
CTPOMUTEJILCTBA

2 5 Ilpu cocTaBiaeHUH ypaBHEHUS CEHCMUYEC-
KOTO peXXUMa HaxXOAST MMPOMEXYTKHU BpeMeHH (T1e-
pUoAbl MOBTOPSEMOCTH) [, COOTBETCTBYIOUIUE
CEUCMUYECKUM COOBLITHUSIM LIEJOYUCACHHON CHUJIBI
/ B MyHKTe cTpouTenbCcTBa Ilpu BhIMOJHEHMN pac-
yeTa COTPSCAEMOCTHU UCIOAB3YVIOTCH MOAEJIN OYa-
roB 3eMJICTPACCHWUM, NPHUHATHIE NPU pa3padboTKe
Kapt OCP-97, unu npyrue moleau, 00OOCHOBAH-
HbIE F€0JI0T0-reOMU3NYECKUMU U CEUCMOTEKTOHHU -
YECKUMU UCCIIEAOBAHUAMU B paHOHE CTPOUTENL-
CTBAa

26 [lo naitneHnsiM mapam uucen ([, T) ¢
NPUMEHEHUEM MaTeMaTUYECKUX TPUEMOB 00padboT-
KH JAHHbIX YUCIAECHHOTO 3KCIEpPUMEHTA OIllpene-
NAOT KOIPPUILIMEHTH! KOPPEIALUMOHHOIO YpaBHEe-
HUA Jorapu@MUYEeCcKOro Tuna (ypaBHeHUs Celic-
MHUUYECKOI'0 peXHMa) B MYHKTEC CTPOUTEILCTBA

[=a+ blgT, (2 1)

rne a, b — smnupuyeckue Ko3(pAPULIMEeHTh] ypaB-
HEHUA CEUCMUYUECKOIO peXMMA,
[ — cpenHUM NPOMEXYTOK BpPEMEHU, H3-
MEPSEMBIH B rojJax, MEXay 3¢ MJIETPS -
CEHUSIMU CUNOU [ B MECTE CTPOUTEND-
CTBA

2 7 Ilo 3aBucumocTtu (2 1) HaXoASAT YTOMHEH-
HVIO CUNY 3eMJICTPSICEHUST [, COOTBETCTBVYIOLLYIO
3aJJaHHOMY NpoMexyTKy BpemeHu T = 500, 1000
iy S000 ner Mexay TOMYKaMHM pacyeTHOI CHUJILI
WIW AOMYCTUMOMY PHUCKY B pa3mepe 90 %, 95 %
uniun 99 % HernpeBbILHEHUSI PACYETHOTO CEUCMMU-
YECKOro BO3ACUCTBUS 3a 50 JieT 3KCcnjayaTauuu
COOpPYXEHUS (31aHUS )

2 8 YTO4YHEeHHas 1o ypaBHeHUIO (2 1) cuna
3EMJIETPSCEHUS OTJINYAECTCS OT CEUCMUYHOCTU paii-
OHa 10 BbIOpaHHOU KapTe OCP-97 Ha nonoxu-
TENBHYIO WK OTPULLATEABHYIO BeJTUYUHY 0 B nto-
OOM Cilyyae sl JadbHEULIETO pacyeTa NpuHUMa-
IOT, UTO MOAYJb Of He A0JIKEeH npeBbiliath 1,0

29 1lo npupauieHuro damibHOCTH of onpene-
NIAETCH nonpaBkKa Ha CEUCMUUYECKUH PEXKUM B BUJLE
MHOXUTESA K HOpMaJibHbIM AMILUIMTYAHBIM Xapak-
TEPUCTUKAM KOJIEOAHUU IPYHTA ITPU TOJUYKE, CUIA
KOTOPOI'0 yKazaHa Ha BbiOpaHHOHU kKapte OCP-97

7



[lonpaBouHbll KO3ddUUMEHT HaxoasT no dop-
MYJIE

K = 2o (2 2)

“Pp

rne o/ — npupauleHue OAJVILHOCTU B JI€CSTbIX
04X Lenoro dajuia

2 10 Hpwu yrouHeHMu npencrabjieHuit o ceiic-
MOTCKTOHUYECKOHU OOCTAHOBKE B PErMOHE C lie-
JLIO OlpeaeieHUs MaKCHMalbHbIX BO3MOXHbIX
COTPSICEHUU M COCTABJIEHUS YPABHEHUN CEHCMMU-
YECKOTO PEXMMA N5l 3aAaHHbIX NMYHKTOB CTPOU-
TEJILCTBA PEKOMEHJIVETCS CACAVIOLLAs cXeMa HC-
CJe]0BaHUMU

2 11 Tlo xoMmmnekcy reonoruyeckux, reoMop-
hoMoruyecKux, reopu3au4yecKux, reOXuMuYecKux
U APYIUX MPU3HAKOB KAPTHUPVIOTCS TMOTEHLIUMANb-
HO OMNACHBbIE CEHUCMOICHEPUPYIOILUUE CTPYKTYPEI
(CI'C) Ha »Tolt ocHOBe C yYETOM CENCMOJIOTU-
YECKUX AaHHBbIX (HabmwoaaemMas M UCTOpUYECKAs
CEMCMUYHOCTL) BBIAESTASIOTCS 30Hbl BO3MOXHbIX
o4aros 3emMyaeTpsiCeHMUM (30HbI BO3) 1 OT 3TUX 30H
[IPOU3BOAUTCH pacyeT CEMCMHUUECKUX BO3AECUCTBUN
I CpeaHUX M0 CEUCMUYECKUM CBOUCTBAM I'DYH-
TOB U POBHbLIX INJOILIAAOK HA VYACTKE CTPOUTEb-
CTBa

2 12 JIng XapaKTepUCTHUKHU CEMCMOTeHEPUPYIO-
IUUX CTPYKTYP NPOBOJAUTCSA aHaNU3 (POHAOBLIX U
JUTEPATYPHBIX UICTOYHUKOB TeOJ0ro-reopunyec-
KOIo U CEMCMOJIOTMUYECKOro coaepxKaHus Ilpu sTom
paccMaTpUBAOTCHd APEBHUE U HOBEUIIIHE PA3PbIB-
HbIE CTPYKTYPHI C BbISIBJIECHUEM HaudoJIee 1oaBHXK-
HBIX PETMOHAJILHBIX U JTOKAJIbHBIX PA3JIOMOB, TNY-
OMHHOE CTPOECHUE U COBPEMEHHbIE NBUXKECHUS 3EM-
HOW KOpPbI, CEUCMUYECKUH pEeXUM pPEruoHa, mar-
HUTYAbL U rJIyOUHBI O4YaroB, MmapamMerpbl MAaKpoO-
cercMuyeckoro nons u ap llpensaputenbHbIM aHA-
JIN3 KOMIUJIEKCA AAHHbIX JAOIMOJJHAETCS MMOJEBbIMU
HAOMIOAEHUSAMHU Ha KJIOUYEBbIX y4yacTKax M Mare-
PHAJIAMU ACIUUPPUPOBAHUSA a3PO- U KOCMOCHUM -
KOB

2 13 Tlpu yTouHEeHUU NpeACTaBACHUMN O CEMUC-
MOTEKTOHUUYECKOH ODCTAHOBKE OOBIYHO NMPUHUMA-
I0TC ABa MacwiTaba uccaenosanuit — 1 300 000 m
| 100 000 bonee aetanbHbIA Maclirad UCITONb3Y-
eTCd TPU aHaTIU3EC CEMCMOTEKTOHUYECKOU 0DCTaA-
HOBKU B OJIMXKHEHU 30HE K OOBEKTV (B paauyce no
50 KM), OoJiee MEJIKMM MacluTad — B AJILHEN 30HE
(B panttyce ot 50 no 100 km)

214 JTlpu yTOYHEHUU CEHCMHUYHOCTU ANnd
00BLEKTOB MNMEPBOI KATETOPUN PEKOMEHIAYETCS IPO-
BeACHUE MHXKXCHEPHO-CEMCMOJIOTUYECKMX HADNIO-
NEHWUI1 CEThIO BPEMEHHbIX CTAHLUMU C LENbIO T01-
TBEPXKACHUS ITAHHbIX O NPEABAPUTE/ILHO BbIIACIEH -
HbIx AKTHBHbIX O4arax 3eMaeTpsiCeHUi no (pUuKcu-
PVEMbIM WHCTPYMEHTANBHO CAA0bLIM TOMUYKAM MU
MOJIYYeHUST UHQOpMALUMHU O pachnpeneseHm Mx
FTUIOLIEHTPOB MO INYyOUHE

3

3. VYET UHXEHEPHO-TEOJOTUYECKHUX
U TEOMOPDOJOTNMYECKHUX YCJIOBUU
NP CEUCMUYECKOM
MUKPOPAMOHUPOBAHUN

3 1 B npenenax yuactka CTpOUTENLCTBA CEMCMMY--
HOCTb MUKPO30H OIPEAECsETCH B PE3yJibTaTe Bbl-
[IOJTHEHUS padoT 110 CEUCMUUECKOMY MUKPOpano-
HUpoBaHUIO Martepuansl pador no CMP noXKHEI
COAEPXKATb KOJIUUYECTBEHHbIE OLIEHKHN BJAUSHUA Xa-
paKTepa 3ajeraHns cJ10eB, CEMCMHUUYECKUX CBOUCTB
FPYHTa pacyYETHOW TOJLIHU U peabeda 3eMHOU TO-
BEPXHOCTH (IOCeHEee B CJiy4ae CHUJIbBHO Tepece-
YeHHOM MECTHOCTH), a TAKXKE NorpedOeHHbIX pa3-
JIOMOB HAa aMIUIMTYAHbIE U CIIEKTpaJbHBIE XapakK-
TEPUCTUKU CEUCMUYECKOTO BO3AEUCTBUSA

32 Ilpu BbIOOpE XapaKTEpPUCTHUK pPacYETHOM
TOJILU (ITONIOKEHUA €€ IPAHULL, BHYTPEHHETO CTPO-
€HUS) HYXHO YUYUTHIBATb CBOMCTBA [PYHTOB UH-
JKEHEPHO-TEOJIOTMYECKOT0 pa3pe3a, TUIT U KOHCT-
PYKTUBHOE pELUEHUE (PYHAAMEHTOB, IIYOUHY HX
3aJ00KEHUS, BIAUIHUE TIPUPOAHO-TEXHOTEHHbIX
BO3AEMCTBUN HA COXPAHHOCTL U CBOWCTBA I'PYHTOB
B TPAHCIIOPTHOM KOPUAOPE

3 3 CeACMUYHOCTD MJIOILAA0K CTPOUTENLCTBA
MOCTOBBIX OIIOp C MAaCCUBHBIMU (DYHJIAMEHTaMU
MEJIKOTO 3aJIOKEHUS YCTAHABIUBACTCS B 3aBUCHU-
MOCTH OT CEMCMHUUYECKUX CBOMCTB I'PYHTa pacyeT-
HOW TOMLUK MOIHHOCTbIO 10 M, pacrnonoxeHHoOU
HUXE OTMETOK 3aJI0XKEHHUS PYHIAMEHTOB, COOPY-
KAEMBIX B OTKPBIThIX KOTJIOBaHax Eciau B npene-
Jax pa3dBeJaHHOMN IJIYOMHBI MHXKEHEPHO-TCONOTH-
yecKoro paspesa 10-MeTpOBbIN CJI0M NOACTUIAET-
CS CJIOEM MEHee TMPOYHOro rpyHTa, TO HUXHIOWO
[PAHULLY paCHYETHOM TOJLUU CACAYET NPUHUMATDL B
YPOBHE IMOAOUIBBI CJ1a0Or0o MOACTUIIAIOLLETO CJOS,
a €€ BEPXHIOK IPaHULLY — Ha OTMETKAX HU3a PYH-
NJAaMEHTOB MOLIHOCTU CN0€B I'PYHTA B Npejienax
pPacYeTHOW TOJIILMA OTIPEACSIOT MO JAHHBIM HUH-
KEHEPHO-TEOJIOTMUYECKHUX pa3pe30B, COOTBETCTBY-
IOLIUX LHEHTPAJILHBIM OCAM (byHAAMEHTA

34 Hna MOCTOBBLIX Ornop ¢ pyHAAMEHTAMU U3
CBaM MOJIOXKEHHUE BEPXHEN MPaHULbl PACYETHOM TOJ1-
HIM TPYHTaA YCTAHAB/IMBAKOT C YYETOM YCTOMUYUBOTO
VUIUPEHUS [TOIMOCTOBOIO pycaa (Cpe3ku), oouiero
pPa3MbIBa [PYHTA Y OIMOPbI, TPEOOBAHUM MJIaHUPOB-
KM HAOEPEXKHBIX M TEXHOJIOTUHU COOPYXKEHUS (PVH-
naMeHTOB M3 coctasa pacyeTHON TORILM UCKJITIOYa-
(OT 3ajJeratouie ¢ NOBEPXHOCTU HEYIUIOTHEHHbIE
HACbIITHbIE TPVHTBI, CJIOU WJa, TOpMda, CKIOHHbIE
K PA3KMXEHHMIO BOJOHACHILIEHHBbIE PBIXJIbIE 1Tecya-
Hbl€, @ TAKXKE OYEeHb C1adbie MIUMHUCTLIE TPYHTHI
TeKVUYEIUIACTUYHOU U TEKYUYe KOHCUCTEHLIMU

35 Hng MocTOBBIX ONOp ¢ PyHIAMEHTAMU U3
CBAM-CTOEK HWXHSS IPaHH1lA PACYETHOU TOALLUU
FPYHTA NPUHUMAETCS B YPOBHE KPOBJIU CKAJILHOU
MOpoO/ibl UJAU APYroro MaJoCXKHMMAEMOTO TPDYHTa

KPYTHOOOJIOMOYHOIO C NeCYaHbIM 3aMOJHUTEIEM



CpeaHEeHr MIOTHOCTH UM TUIOTHbIM, a4 TaKXe IU-
Hbl TBEPIOU KOHCUCTCHLUUHN CO CTATUUYECKUM MO-
nyneM nedopmaunu E > 50 MIla (500 krc/cm?),
Ha KOTOPbIN ONUPAIOTCS TMOKUE CBAU-CTOUKN Ecnu
MOLLHOCTb HEKOHCOJIMAUPOBAHHOIO CJIOS OKAa3bl-
BaeTCs MeHbLe 10 M, 10 B COCTaB pacye€THOM TOJI-
i BKJIHOYAIOT 4aCTh CKAIBHOIO MACCHBA C TEM,
4YTOObI 001LAsi MOLHOCTb pacHYeTHOM TOJNLIM ObLIA
He MeHee |0 M

36 [nsi MOCTOBbBIX Ooniop ¢ hyHAAMEHTAMU U3
BUCSUMX CBAU HUXXHSA IpaHULA PACYETHOU TOJ-
LUH TPYHTA MOXET NPUHUMATLCH B YPOBHE IMOAO-
LHIBBE CJIOSH, B KOTOPBIN 3a710XEHBI HUXKHUE KOHLbI
CBaM, HO He MeHee |0 M OT BepxHEl [paHUUDI
pacyeTHOU TO/tlMu [lpu 3TOM Nipennosaraercs, Yto
B UHXXEHEPHO-T€OJ0OrMYECKOM pa3pe3e CTPOHIIO-
ILaaKMW HUXE OTMETKM 3al0XEeHUst PyHIAaMEeHTA
OTCVTCTBYIOT ME€HEE€ [POYHbIE C/A0OMU [PYHTA, 4YeM
CJIOU, B KOTOPBIH MOTPYKEHBI HUXKHUE KOHLIbI CBAK
B npOoTUBHOM C1y4yae HY>XHO CUYMUTATh, UTO HUXK-
HAS TPAHULA PACYETHOU TOJIUHM MPOXOAUT 1O MO-
NOUIBE HauOoJIee 3arjayOoJeHHOro cj1adboro ciosd
MHXEHEPHO-TEO0JOMMYECKOro pa3pesa

37 Jlnsg MOCTOBBIX OIOP ¢ MACCHMBHBIMHU (DYH-
NAMEHTAMHU [J1YOOKOIO 3a710XKEHUS (ONYCKHbBIX KO-
JIOALEB), OMUPAIOIIMXCH Ha CKaJIbHYIO [OpPOAY,
TBEPAYIO INTUHY WU TIJIOTHBIE TPAaBUMHO-TAJIEYHU -
KOBbI€ OTJIOXEHUSA, PEKOMEHAVETCS B KayeCTBe
PACYETHOU TOJIUU MPUHUMATbL MaJIOCXKUMAEMBIN
FPYHT MOLUHOCTBIO 10 M, CUUTasA BHU3 OT €TI0 KPOB-
nu (OTMETKM MOAOILBbI ONYCKHOro KoJjoaua) Ipu
PACUYETE HA CEUCMOCTONKOCTH TAKUX OITOP HEODXO-
JIVMO YYUTBIBATL CUAbI MUHEPLUUU B HEKOHCOMMUIU -
POBAHHOM CJIOE U CEUCMUYECKOE NABJICHUE TPYH-
Ta 3TOrO ¢a0s Ha OOKOBbIE rpaHU (PYHIAAMEHTOB

38 Jna coopyxenun 11 u 11l kareropuit or-
BETCTBEHHOCTH CEUCMUYHOCTDL MAOLIAA0OK CTPOU-
TeJbCTBa ONOP ¢ MACCUBHBLIMU (PyHIAMEHTAMU
INYOOKOTO 3aJI0OXKEHUA A0MNYCKAETCS YCTAaHABIUBATh
B 3aBUCUMOCTH OT CEUCMHYECKHUX CBONCTB MAaCCH-
Bd, PACIIONOXEHHOIO COOKY 0T PYHIAMEHTA, PN -
HUMAS MOLHOCTh paCYeTHOUW TOJNILN I'PYHTA OT €€
BepXHEU rpaHuLbl He MeHee 10 M B aTtoM ciyuae
CEUCMMUYECKOE AABAEHHME IPVHTA HAa DOKOBbBIE I'pa-
HIT YHIAMEHTA HE YYUTHIBAETCH

39 CelcMHUYHOCTb NMPHOOPTANLHbBIX U 3ar1y0-
AEHHDLIX V4ACTKOB TOHHENAEH CAEAYeT HAXOAUTHL B
3dBUCHMOCTU OT CEUCMUYECKNX CBOUCTB MACCUBA,
B KOTOPOM BEAVT IMPOXOJKY I'OPHBIX BIpA0OOTOK U
COOPVKAIO! 00ACNAKY TOHHENS

310 CencMI4YHOCTb IUIOLLAAOK CTPOUTENLCTBA
HACbITIE M TPYO MOA HACKIMISIMU CeAYeT OIpPEeNesiTh
B 3ABUCUMOCTH OT CEUCMUUECKMX CBOUCTB PYHTA BEP-
xHero 10-meTpoBOro ¢/10s OCHOBAHUS HACLINHU

311 CeuCMHUYHOCTD MJIOUIAAOK CTPOUTENBCTBA
BblEMOK ONpPEaesitoT B 3aBUCMMOCTH OT CEMCMH -
yeCKMX CBOUCTB rpyHTa 0-ME1pOBOro Cnosi, cYn-
Tast OT KOHTYPd OTKOCOB BbIEMKH

312 Jing omop KOHTAKTHOW CETH, PacTionNno-
KEHHbIX Ha HACBIITHA, CEACMUYHOCTh CTPOUILIONILA/ -
KU HaXoOsT B 3aBUCUMOCTH OT CEMCMUYECKHX
CBOJICTB I'pyHTa Hachinu, AJ ONOp KOHTAKTHOWU
CeTU B BbIEMKAaX VUYUTHIBAIOT CEUCMUYECKUE CBOM-
CTBa IPYHTa OCHOBaHMUsI 1OPOrK Ha DIyOMHY 10 10 M
OT VPOBHSI OCHOBHOM IUIONIAAKK 3€MJISHOIO MNMO-
JIOTHA

3 13 Ilpu onpeneneHUM CEMCMUYHOCTU ILIO-
IHAROK CTPOMTEALCTBA CEKIIUN TOATTIOPHOU CTEHBI,
pa3nesieHHbIX I€ePOPMALMOHHBIMHA LUBAMH, UC-
MOJB3YVIOT T€ XE IpaBUIa BbIACJIEHUS pacyeT-
HOM TONU(U rPYHTA, 4TO U 1A MOCTOBBLIX OMNOP

314 llpu onpeneleHUHU CEUCMUYHOCTU [LJIO-
1LAJOK CTPOUTENBCTBA BOK3AJIOB U APYIUX 30JaHUM
TPAaHCMOPTHOIO HA3HAYEHUS CEMCMHUYECKUE CBOU -
CTBA TPYHTA PACUYETHOHU TOJILLUHA PEKOMEHIAYETCHA
[IPUHUMATh OCPEAHEHHBIMU 110 TEPPUTOPUU CTPOU -
MI0IHANAKH

315 Ilpu pacuere CeEHCMOYCTONYMBOCTU CKJIO-
HOB CEMCMUYHOCTD IUIOUIAAKU OTHOCAT K MAaCCUBY
NOPOAbI, OTHOCHUTEJBHO KOTOPOIO BO3MOXHO
CKOJIbXEHHE BbILLEIEeKAIUMX OTIOXEHUN

316 Ilpu ceiicMM4eCKOM MUKPOPAiOHHUPOBa-
HUU YYAaCTKOB CTPOMUTEJBCTBA TPAHCIIOPTHBIX CO-
OpPY>XE€HUU HOPMAJIbHBIC aMITIUTYAHBIC XapaKTECPU-
CTUKM KOJIEOAHMUU TpyHTA, YTOYHEHHbIE 34 CYET
NAHHbIX O CEMCMOTEKTOHUYECKONH OOCTAaHOBKE W
CEUCMHUUYECKOM PEXUME B ITYHKTE CTPOUTENLCTBA,
NOTOJIHUTENBHO KOPPEKTUPYIOTCSI C YYETOM MEC-
THBIX MHXXEHEPHO-TeONornyecKux vciaoBui Ilo-
[paBKa 3a1aetrcs B (popMe KOIPOULIMEHTA, MO -
GULUHPYIOLLETO pacyYEeTHbIE 3HAYCHUSA aMILIUTY
[epeMEeLUeHUN, CKOPOCTEN U YCKOPEHUU FPYHTO-
BOU TOJILLU, OMpPENETAOUIEn CEUCMHAYECKOE BO3-
JNEUCTBUE Ha COOPYXECHUE

317 KoapduumeHT Ha AUHAMMYECKHUE CBOM -
CTBA I'PYHTOBOH TOJILUU (€€ CEUCMHUYECKYIO XKECT-
KOCTb) PEKOMEHAYETCH ONMPEAesaTs Mo GopMyie

1 67 Ig 653}
K’ :2 pV:r

p ?

(3 1)

rie pV, — cercMuueckast KeCTKOCTb IPyHTaA pac-
YeTHOU TONLUU, T/M? C,
0 — TJIOTHOCTb IPYHTA, T/M>,
V. — CKOPOCTH ITOMNEPeUHbIX CEHCMUYECKUX
BOJIH B paCye€THOM TOJILIE, M/C
3 18 Ecnu pacyeTHasd TosiLla rPyYHTA COCTOMUT
M3 HECKONbKUX CNOEB, TO B 3TOM CAy4ae MNPUHU-
MAETCH BO BHUMAaHUE CpENHEB3BEILIEHHAA CEUCMU -
yeCKas XECTKOCTh Na4KU CAOEB, olpeaeciasseMas rno

dopmylie

PV = zh ? (32)

rie /4 — TOJLMHA /-FO CJIOA MAYKH, M,



p V. — cencmMuyeckas XecTKOCTb [-I'0 CJOH
Ma4yku, T/M? C, OTHOCHTEILHO [Ore-
pPeUYHbBIX CEHCMUYECKMX BOJIH

319 T110THOCTb TPYHTOB UHXXEHEPHO-IEO0-
TMYECKOro pa3pe3a yCTaHaBAMBAETCH IPpU OOLLLUX
HHXKEHEPHO-TEOIOTMYECKUA U3bICKaHUAX CKOPO-
CTU NMOMIEPEUYHbIX BOJIH B CA04X HAXOIAAT MO JaH-
HbIM CEMCMOpAa3BeAKU WM HUCIIONb3YSI KOppensi-
LHLMOHHbIE YPABHEHU S, CBA3bIBarOLUME (PU3NYECKHUE
CBOUCTBA PYHTOB U [MYOMHY pacrioyjioxKeHHs CJ10s
C BEJIMYMHOU CKOPOCTHU MONEPEYHbIX CEUCMUYEC-
KUX BOJIH

3 20 Jlns npenBapuTenbHOM OLEHKU BAUSHUSA
[PYHTOBbLIX YCJOBMUU HA CEUCMMYHOCTL YYaCTKOB
CTPOUTENBCTBA COOPYXEHMU NOBLILUEHHON OTBET-
CTBCHHOCTH MONPABOYHDBIN KOI(DPUUMEHT Ha AU-
HaMH4YeCcKue CBOUCTBA OAHOPOAHOMU TONILU FPYH-
Ta Krp AOITYCKAETCH NMPUHUMATh PaBHbBIM

0,5 — Oad CKaJIbHbIX TTOPOA HEBbIBETPENbIX U
CJ1a0OBbIBETPEIBIX,

1,0 — a1 CKanbHbIX NMOPOJ1 BLIBETPEIbLIX U CUJIb-
HOBBIBETPEJ/IbIX, KPYITHOOOJIOMOUYHbIX OT/IOXEHUU,
[IeCYAHbIX U IJIMHUCTBIX TPYHTOB C YCJIOBHLIM CO-
POTUBACHUEM oceBoMy cxatuio R, > 0,25 Mlla
(2,5 Kre/cM?),

2,0 — JUIs MeCYaHO-TJMHUCTBIX TPYHTOB € YC-
JJOBHBIM CONPOTUBJEHUEM OCEBOMY CXATHUIO
R <0,25 MIla (2,5 krc/cm?)

321 B Tex cnyyasix, korga pacyeTtHas ToJjiuia
TPYHTA HEONHOPOAHA 1O CTPYKTYpE, KODIPDHULLIU-
CHT Krp HAXOAAT KAaK CpeaHee 3HAYEHMUE Ciydau-
HOM BEJUYUHBI 110 HOopMyJie

L (3 3)

rae A, — TOJIUMHA I-TO CJIOSI HEOJHOPOLHOM
pacyeTHOM TOJILLUM I'PYHTA,

Krp.f — KO3(DHUUMEHT, YYUTHIBAIOUIUNA CEH-

CMUYECKUE CBOUCTBA I-TO CJI0S I'PYH-
Ta

3 22 YcnoBHOE CONMPOTUBAEHHUE CXKATHUIO MEC-
YAHBIX U [JIMHUCTBIX TPYHTOB HAXOAAT MO NPUIIO-
XEHWIO 2 B 3aBUCHUMOCTH OT MOoKa3dTesied Ux pu-
3UUCCRHX CBOUCTB (IrPAHYJIOMETPUYECKOTO COCTa-
Ba, BJAAXHOCTH U MJIOTHOCTHU 51 N€CYAHBIX FPYH-
TOB, YMCJd MIACTUYHOCTH [, KO3dduiimeHTa no-
PUCTOCTH € M I10KA3aTessl KOHCUCTEHUUH J, s
[TUHUCTBLIX IPYHTOB)

3 23 HopmasibHag crieKTpaibHas XapaKTepyuc-
TUKRA [OPU3OHTANBHBIX KOJIEOAHUW TPYHTA Ofpe-
pensieTcs no taba 3 | B 3aBUCUMMOCTH OT €10 KATe-
TOPUU 110 CEMCMUUYECKUM cBoOMcTBAM PekoMeHy-
eMble IpapUKu CIEKTPOB M10KA3dHbl Ha puc 3 1
CrieKTpajibHash XapakTepucTuka B, MOXET ObITb
YTOYHEHA Ha OCHOBAHUU aHanu3a CEUCMOIpaMM,
3alTMCAHHbIX BPEMEHHOU CETBHIO PETUCTPALIUU 3EM-
JETPSICCHUM Ha yUYaCTKE CTPOUTEIILCTBA

10

Taonuwma 31

Karteropus
FPYHTA pAcyeT
HOM TOJILLY [0
CEHCMHMUECK M

CBOHCTBaM

CeH(MUYECKasl
KECTKOCTb PAcC-
YETHOM TOJULU
rpytita pV T1/M?C By,

HopManTU30BAHHBIN
COEKTP BO3AECHCTBUA

B, =1+ 157 npu
I <0,lc,
B, = 2,5 npu
0,1 < T <0,3c,
0 75
7—; 2

HO He MeHee 1,0 |
npu 7, > 0,3 ¢

I bonece 2570

Bf’” =

3, =1+ 157 npw
I <0,lc,
| B, = 2,5 npu
Blc<T<0,5c¢,
1,25
7—; p
HO He MeHee 1,0
npu 7. > 0,5¢

[ Ot 655 no 2570

Bhr =

b, =1+ 157 npu
I <0,1c,
B, = 2,5 npu
0,1 c<T<0,7c,

1,75
B =TT

HO He meHee 1.0
npu 7 > 0,7c

[11 MeHnee 655

3 24 CrnieKTpaZbHYK XapaKTEPUCTUKY BEepPTHU-
KaJIbHOM COCTABJIAIOLIEN KOJIEOAHUN IpyHTa B 00-
LIEM Clydyae PEKOMEHYETCH OINPEAEnsTh 10 Pop-
MYJI€E

Bw = mlhBhH (3 4)

rae m , — OTHOLUEHUE CMEKTPOB ACHUCTBUA BEP-
TUKAJIbHOU U TOPU3OHTAJIbHOU COCTAB-
NSOIUMX KOJIE0AHUN TPYHTA
325 Koadduiimenrt m , onpenensitor no AaH-
HbIM BPEMEHHOMU CETU PETUCTPALIMM 3EMIIECTPSICE-
HUM Ha yuacTKe cTpouTesibeTBa llpu ceiicMuuec-
KOM MUKPOPAOHHUPOBAHUU VHACTKOB COOPYKEHUN
TPE1bEW KATErOPHUM OTBETCTIBEHHOCTHU, a TaKXKe MPU
pa3pabotke 120 U TEXHMYECKOTrO IpoeKTa COOPY-
KEHUHW NOBBILLIEHHON U OCODON OTBETCTBEHHOCTMH
fonyckaercst npuHumarb m , = 0,5
326 Ilpu cecMUYEeCKOM MUKPOPAHOHUPOBA-
HUKU YYACTKOB HJOPOTr U MArucCTpaJibHbIX TPyOOIIpoO-
BOOOB, PACIOJIOKEHHbIX HA [OPHbIX CKJIOHAX, HOP-
MaJlbHbi€ aMITJIUTYAHbIE XapaKTEPUCTUKU KoJieDa-
HWN TPYHTA, VTOUHEHHDBIE 32 CYET JIaHHbIX O Ceic-
MOTEKTOHUYECKON OOCTAHOBKE, CEMCMUYECKOM
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[, I, IIl — kareropust rpyHTa pacyeTHOM TOJILK 110 CEUCMUYECKUM CBOHCTBaM

Puc. 3.1. I'papukn kospprunenTa IMHAMUYHOCTH 3,

PEeXUME B IYHKTE CTPOUTENLCTBA U O MECTHBIX
FPYHTOBbIX YCIIOBUSX, AOMOJTHHUTENIbHO KOPPEKTU-
PYIOTCSI B 3aBUCUMOCTH OT penbeda MECTHOCTH.
llonpaBka onpenensieTcsd B opme KorhPULMeH-
Ta pejbeda MeCTHOCTU Kp .» HA KOTOPbI YMHO-
XXAKT pacYE€THbIE AMIUIMTYAbI KOJIEOAHUU I'PYHTA.

3.27. Ing KaHbOHOB (YILEAUI) C [IPOU3BOJb-
HOU (DOPMOM MONEPEUHOro CEeYEeHM 3aj1a4ya pac-
yeTa KonebaHU CKIOHA GOpMYJIUPYETCS. B BUJE
MHTErpasibHbIX ypaBHeHUMM Ppenrosbma. YpaBHe-
HUS pelIaOTCs YUCIACHHBIMHU METOdaMU C NOCT-
POCHHEM akcesieporpamMM Ui pas3lnyHbIX TOYEK
NOMNEPEYHOro cCeYeHMs KaHbOHA TNPU INPOU3BOJIb-
HOM VIJIC NaAeHUS CEUCMUHUUYECKOU BONHDBI.

3.28. s cny4dast BEpTUKAJIbHOIO pacnpocTpa-
HEHUS FOPU30HTAILHO MOJISIPU30BAHHON OIlepey-
HOM BONHbI PEKOMEHAYETCS UCITOAb30BAThL ITPUOIU-
KEHHDBIE PELICHUS, NTO3BOJASIOWNE HAUTU UHTEH-
CUBHOCTL KOJieOaHUK HA OAHE U B BEPXHUX YACTAX
CKJIOHOB JOJIMH, MCIOAb3YsS IPOCThie ajlredOpau-
YeCKHE (POPMVIIbI.

3 29. OTHOLIEeHUE AMIUIUTYA KOJIeOAHUU IPYH-
Ta HAa AHE JOJUHbI U HA IJIOCKUX FOPHU30HTAIbHbIX
YHaCTKaxX MECTHOCTU, YAANEHHBIX OT NOJIMHbI, NPU
PABHBIX TPYHTOBBIX YCIOBUAX onpeaenstetrcs pop-
MYJIOU

AHH3 . 1
A, 1+B™

rne B — xapakTepucTUKa QOpMbl MOMNEPEYHO-
ro cCeYeHMUsl JOJUHBDI;
X — OTHOUIEHHE IJIMHBl CEMCMUYECKOH
BOJIHBI A K TNIYOMHE JOJUHBIL.
3.30. OT1HOLIEHUE AMILIUTYD KONeOaHUM IPYH-
Ta AN TUIOWAR0K, PACOJOXEHHbIX B CaAMbIX BEP-

, (3.5)

XHUX YACTHAX CKJIOHOB U Ha TIOCKUX FOPU3OHTAJIb-
HbIX YJaCTKaxX MECTHOCTHU, Y1AJ€HHbIX OT JOJIUHBbI,
[PU PAaBHLIX TPYHTOBBIX YCIOBUSAX HAXOAAT IO Gop-
MYJie

Ao 0,5
=1+
Ay 1 + B

, (3.6)

rae B — xapakrepucrtuka GopMsl I10IepeyHO-
o CEYEHMUS NOJUHBI,
X — OTHOLIEHUE AJIMHBI FAapMOHUNYECKOH
BOJIHbI A K TTIYOHMHE NOJMHBI.
3.31. J1ns1 BBIMMCHEHUA XapPaKTEPUCTUKU (op-
Mbl [TOTIEPEYHOIO CEUECHUS NOJAMHbI UCTTOAb3YETCS

(hopMmyJia

0,257 + H?

B :
H

(3.7)

rae  H — riyOuHa JOJIUHBI;
[ — LIXpUHA JOJUHBI TTOBEPXY.
3.32. IanHa rapMOHUYECKON BOJIHBI OMpene-
JISIETCS U3 COOTHOLLUEHU S

L= VT, (3.8)

rne V. — CKOpPOCTb BOJIHBI;

5
" — OCHOBHOU Nepuoa KonebaHU rpyHTa
CKJIOHOB TMPHU 3eMJECTPSICEHUH.
3.33. KoappuumeHt K, YUUTBIBAIOIIMH BIY-
SHUE penbeda MECTHOCTH HA UHTCHCUBHOCTD CEIC-

MMHUYECKOTO BO3ACUCTBUA, HAXOAAT JIUHEHHOMU UH-

o ABGPX AHH3
Tepnonﬂuuen MCXKAY BEJIMYHNHAMMU A U A B
5 10! nn
3dBUCUMOCTH OT BbBICOTDI CTPOHUIJIOLUAAKHA Han

IJHOM JOJINMHBDBI.

11



4. IIPUMEPBI CEUCMHUYECKOTO
MUWKPOPAMOHUPOBAHUA
JI1 COOPYXXKEHHUU C MAJIBIMU
I[MPOJIETAMU

Manbie MOCTBI, BOJOMNPONYCKHbIE TPYObI, Jia-
BMHO3AIUUTHBIE Tajiepeyn, TPAHCTIOPTHLIC U MELIE-
XOAHbl€ TOHHEIN COCTABJISAIOT OONDBLIYIO YACTh [Map-
Ka MCKYCCTBEHHBIX IOPOXHBIX coopyXeHUn [lpu
MaJibIX OTBEPCTUSIX B CBETY BOJIONPONYCKHBIE TPY-
Obl MO BLICOKMMM HACKITSIMU U rajiepeun J10CTUra-
0T B a1nuHY 100 M 1 Oonee, a TOHHEAU — OOJee
10 kM BoccTaHoBlIeHHE Takux OOBEKTOB [10C]IE pa3-
PYLUUTENIbHBIX 3EMJIETPICEHUU TpeOYET BbIMOJIHE-
HHUS 3HAYUTEBHOIO 00bEMA CTPOUTEIbHO-MOHTAXK--
HbIX paboT, a viuepd OT HapyIUEHUS JBUXEHMS
TPAHCNOPTA NPUBOAUT K HEBOCIIOMHUMbBIM COLLU-
a/1bHbIM TTOTEPsIM Jlanee paccMoTpuUM padOTHI MO
CMP a15 y4aCTKOB CTPOUTEIBCTBA JOPOXKHbBIX CO-
OPY>XEHUHU M3 TOPPHUPOBAHHON CTANIU, UMEIOLLLMX
onpenc/eHHbIe NPEUMYLLIECTBA MNEPE] MACCUBHBI-
MU COOPYXEHUAMU MIPH CTPOUTENBCTBE B CEUCMU -
YECKUX pauoHax

4.1. KOHCTPYKIIUM TPAHCHOPTHBIX COOPYKEHHUI
U3 rO(PPUPOBAHHBIX CTAJILHBIX JJIECMEHTORB

3aMEHAa B TPAHCIIOPTHLIX COOPYXEHMUAX XKee-
300€TOHA CTAJIbHBIMU TOMOPUPOBAHHBIMU KOHCT-
PYKUUAMMU TO3BOJSIET MMOJNYUYUTH CYLUIECTBEHHBIU
3KOHOMHUYECKHUHU IPPEKT, OOYCHOBNEHHBIM He-
OONBILUUM BECOM COOPHLIX TOMPUPOBAHHDLIX 3J1€-
MEHTOB, BO3MOXHOCTBIO CKJIAANPOBAHUSA UX B I1aY-
KU U JOCTABKKU Ha CTPOHIUIOLIAAKY HA3EMHBIM,
BO3NYLUHBIM WKW BOAHbLIM TPAHCIOPTOM, BbICOKU -
MHA TEMIIAMU IOCTPOMKU COOPYXEHUHU B NOOOE
BpeM4 roaa, 10CTaTO4YHOU AOJOBEYHOCTbLIO, B TOM
yucae npu sKCIyatauu B MecTax ¢ HeOJaror-
DUSITHBIMU BO3JACHCTBUAMM HA OOBEKT OKPYXKAKO-
meu cpeas! Ilostomy obnacte npuMEeHEHRUS TOd-
PUPOBAHHBIX KOHCTPYKLUN MOCTOSHHO PACLUUPS -
€TCS, OXBaTbIiBasl TAKUE COOPYXKEHUS, KaK BONO-
NPONYCKHbIC TPYObl O0JALILLIOTO AUAMETPa, MOCTDI
yepe3 BOAOTOKM, TOHHENU B JOPOXKHbBIX HACDITISIA,
NABHHO3AWMWTHBIEC TAJIEPEH U AP

OaHOBPEMEHHO CVIIECTBEHHO H3MEHAIOTCH
KOHCTPYKTHBHbIE (POPMbI COOPYXEHHUH U3 TODPH-
POBAHHbBIX JIEMEHTOB U COPTAMEHT TOCJE/IHNUX
HUcnonb3oBaHue 00J1ee MOILHOIO COpTaMeHTa
CralbHbIX JIUCTOB, NPUMEHEHME PA3HOOOPAIHDBIX
MpHeMOB VCUIEHHS CBONOB YBEJIUUUBAIOT CITOCO0-
HOCTL TOPPUPOBAHHBIX KOHCIPYKIIMU BbIACPXKU-
BAaThb IKCIJIVATALHMOHHDbIE HATPY3KU O€3 3HAUNUTEb-
HOM MOAAEPXKKH CO CTOPOHD! TPYHTOBOH 3aChIMKMY
D111 OOCTOHATENBLCTBA HEOOXOAHMMO NPUHUMATL BO
BHHMAaHE [IPH NPOCKIUPOBAHUK COOPYXKEHUA He
MEHEe BaXHO TPAaBUJIBHO YYUTLIBATL BENUYHHY,
HANPABJIEHUE NEUCTBUS U COUETAHHE HATPY30K, a
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TakKe PU3NUECKUNH U3HOC pACCUMTBLIBAEMOTIO 114
padOThHI B 9KCTPEMAJILHBIX YCIIOBUAX COOPYKEHUS

B Poccuu BoponponyckHble ro@puUpoOBaHHbBIE
TpyObl HaYanu npumeHsitb B 80-x rogax X1X cTo-
netusd llocne 1896 r aHanOTUYHbIE KOHCTPYKIIUU
nosaBuauCh B CHIIA n Kanane B HacTosiulee Bpems
COOpHbIE METAJIMYECKUE TPYOhl U3 rohprupoBaH-
HbIX JIUCTOB (CEKLIMM) MCIIOJb3VIOTCS BO MHOTUX
CTpaHax Mupa

B XIX Bexke MeTaJLTMYECKHUE TPYOBI HA XEE3-
HbIXx goporax Poccuu, B ToM yucie B CpeaHet A3uu
1 3aKaBKa3be, CTPOUIU KPYIJIOrO NOMNEPEeYHOro ce-
yeHUud ¢ auamerpamu 0,64—1,07 m Ilpu 3TOM MC-
[MOJb30BAIM COPTAMEHTBHI 37x15 MM U 68x34 MM
(IJIMHA BOJIHBI X BbICOTY rodpa) ¢ TOJIUHUHOMN JTU-
cta 1,0 MM 1 1,2 mm Tlo3xe ans tpyb Tex xe aua-
METPOB MPHUMEHSIJICS METAJUT C YBEJIMUEHHbIMH pa3-
MepaMu coptameHTa 60x16 MM u 100x50 MM C
TOMUUMHON nucra 1,2 MM 1 1,6 MM

C 1903 r B Poccuu ctporauch TpyObl ¢ Aua-
MeTpoM 1,49 u 2,13 M npu BBICOTE HACBINH A0 d—
6 M [Ipu mocTpoiike 3TUX TPYO MCIIOJIbL30BAJICS COP-
TameHT 100x50 MM ¢ TomuuHOKM aucrta 1,5 MM
Bcero 3a nmepuon ¢ 1887 r o 1914 r Ha xene3HbIX
noporax Poccum Obp1o yiaoxeno okoiso 64000 m
OLLIMHKOBAHHbIX METAJUIMYECKUX TPYO (MPUMEPHO
5000 coopyxenuit) amamerpom ot 0,64 1o 2,13 m

MaccoBbie 1 BLIOOpOYHbIE 00CIeaoBaHUs TPYO
nposoauauck B 1913, 1941, 1953 u 1967—1969 rr
Bo3pacT o0ciienoBaHHbiX B 60-€ rosbl Tpyd cOCTaB-
nan 60—80 ner IlpuMepHO NMOJOBMHA M3 HUX Ha-
XOAWJIach B VIOOBJIETBOPUTEJIIBHOM COCTOSHUU W
MOIJ/1a JaJiee YCIIEIHO 3KCIUIYATUPOBAThCH

Beixon u3 ctpod 3a YIIOMSHYTBIA CPOK OKOJIO
50 % nNoCTpOeHHBIX COOPYXEHUNU OObSICHSIETCS
HENOCTATOYHOU 3aLLUMUTON METANIA OT KOPPO3UU B
YCJAOBUSIX arPECCUBHOMU CpeEAbI, a TAKXKE [IPUMEHE-
HUEM COpPTaMeHTa C MaJIOW BLICOTON rodpa U He-
AOCTATOYHOMU TOJIUMHOU JIUCTA

JIaHHBIX O TeKyLIEM COCTOSIHUU METAJIMYEC-
KUX TpYO NOCTPOAKHU KOHLA XIX 1 Hadana XX BB
Vv HaCc He umMmeeTcs K HacrosilueMy BpeMeHHM NPO-
iino 100 net 1 6osee ¢ MOMEHTA UX MOCTPOUKHU
COop naHHBIX 00 OCTAKUIMXCH B 3KCIUlyaTauWU
TPpyOax MpeacTaBIsieT 00bILUONA MHTEPEC, MOCKOb-
KV MMO3BOJUT OMNpEeacnuTs PakTUYeCKUn pecypce
NOJTOBEYHOCTU VIIOMSHYTBHIX OOBEKTOB

B 1971 r JleHrunpo1paHCMOCT BbIITYCTHU TTPO-
CKT METAITUUYECKUX TOMPUPOBAHHDBIX BOAOMPOITYC-
KHbIX TpyO anametpoM ot 1,0 1o 3,0 M, copTaMeH-
ToMm 130x32.5 MM nipu ToaluMHe aucrta ot 1,5 no
2,5 MM TpyObl npeaHa3HavyeHbl LISt NIPUMEHCHUS
NO4 HACBINSAMU XEAEC3HbIX JOPOT BbICOTOU A0 8,5 M
I ABTOMOOIUIBHBIX JIOPOT BbICOTOM 10 9.5 M

B nmociaeaHune roabl B CTPOUTENBLCTBE 1PAHCIIOP-
THbIX COOPYXEHUN B POCCUM YUACTBYIOT 3apyOex-
Hble GupMbBl COOPOUHDbIE IEMEHTbI TOPPUPOBAH-
HbIX TPYO nocTasiastorcsd u3s OuHagHanu (hupma




«l'eoteppar) u Kanaaw (pupma «Apmtex») W3
ITUX 3JEMEHTOB MOXXHO COOUPATL PA3HOOOPA3HbBIE
JOPOXHbIE COOPYXKEHUS, AHAIOTUYHbBIE 3apyDex-
HbIM

B KaHajae npuMeHs 0T TPyObl C pa3HO00Opa3HbI-
MU JOPMAMU U pa3MeEpPAMHU MOTNEPEYHbIX CEYEHUHU
Tpyobr cobuparoTes 13 11uctoB Hel-Cor 68x13 MM,
Multi- Plate 152x51 mm 1 Bridge-Plate 400x] 50 MM
Tonuwnna nucros Multi-Plate u Bridge-Plate us-
MeHsieTcst oT 3,0 no 7,0 MM Jluctel Bridge-Plate B
3,5 pa3a npouHee npu u3rude U B 10 pa3 xecTye
10 cpaBHeHUIO ¢ auctaMu Multi-Plate

ITo BennyuHe HAMOOABLLIETO rOPU3OHTANBHO-
o pasMepa B CBETY TpyObl YCIOBHO MOAPA3ACASIOT
Ha MaJible C BEIUYUHON nponeta 10 1,0 M 1 601b-
e ¢ nponaeroM ot 1 no 7 m (dpoto 1 npunox 4)
B oTACAbHbBIX CAY4dAAX NIPUMEHSIOTCH TPYObI C TIPO-
netoM 6onee 7,0 M, COopyKaeMbI€ MO TEXHONOMUN
Super-Span

Haubonee pacnpocrpaHeHbl BOIONPOMNYCKHbIE
TPYObl KPYTIJiOro nonepeuyHoro ceyeHsi B MeHbLueM
KOJIMYECTBE CTPOSITCS TPYOB! DMIMIITUYECKHE U CO
crieuranbHONH HOpMOU NMonepevyHoro ceueHUs [ py-
HIeBUAHAS (opMa MOCTAEIHUX HECUMMETPUYHA OT-
HOCUTENbHO TJIaBHON TOPU3OHTAJIBHONH OCU UHEP-
UMK ceyeHusd Ilpu vcnionb3oBaHUM AUCTOB Multi-
Plate HauOOAbILUKI TIPOJET JUTUIITUYECKUX U TPY-
HIEBUAHBIX TPYO HEMHOTO npeBbIlaeT 6 M

PakTUYeCKUX JaHHBIX 00 YSI3BUMOCTH CTallb-
HBIX roOpUPOBAHHBIX KOHCTPYKUUN ITPU 3EMJIETPS -
CEHUSAX KpaitHe Mano YMNOMSHEM 34eCh O pa3iaB-
JUBAHUU TOPPUPOBAHHON TPYOBI ITPU 3EMJIICTPS -
ceHUM Ha Anscke (1964 r), a TakKe 0 HECKOJIb-
KUX ¢Ay4yasiX Cepbe3HbIX MOBpeXIeHUN TodpUpo-
BAHHBbIX TPYO C MaJoOl U CpelHEU BbICOTOU rodpa
npu 3emnerpsiceHUn Northridge (1994 r)

B nocnenHeM caydae oocnegobany 61 tpyoby B
MULICHTPAIBHOU 30HE 3eMyieTpsiceHuss Cpenu HUX
ObUTO 29 Tpyd HebOoJbLLIOro auaMerpa U 32 TpyObl
oonbworo auvameTpa Ilouytu BCce TpyObl Manoro
AUAMETPA BbIACPXKANU CENCMUYECKOE BO3AEUCTBUE
O0e3 nospexiaeHut HarnpoTup, 0oJbiuue TpyOb
NOJVYMIN AeOopMalUKM BIUIOTh 10 MOJMHOro pas-
pVLLIEHUS]

OCHOBHBbBIC NMPUYUHBI TTOBPEXACHUS OOJbLINX
TPYO — 3HAUMUTENBHOE AABJACHWE HA HUX 3aCbhITIKU
[puU [POXOJE CEMCMUYECKUX BOJH, OIOJI3aHUE
OTKOCOB HACBIMEN U PA3XUNKEHUE BOJOHACHILICH-
HOrO I'pyHTA

3a pybexxoM U3 roppupoOBaAHHbIX METANTUYEC-
KX KOHCTpYKUMN (I MK) moCTpoeHO TakxKe 3Ha-
YUTEJBbHOE YUCJIO TPAHCNIOPTHLIX (KEJIE3HOIOPOX-
HBIX, aBTOJOPOXHbIX WU TEUIEXOAHBIX) TOHHENCH
B HACBIISX

JIs1 Kene3HOUAOPOXKHbIX TOHHENAEH MoA OIWH
[MyTh (POPMa MOINEPEYHOTrO CEeYEHM S CTANBbHOMN rog-
PUPOBAHHOU ODJENKKU MPUHUMAETCA B BUAE II1-
nunca ¢ 00JbLUIOU OCbK, PACHOJOXEHHOU BEP-

TUKUILHO [lopTanbl TOHHENSE MOTYT KMETH OOKOBbDIE
CTEHKM, OOpe3aHHhIE 10 JUHUSAM CONPIXKEHUS C
OTKOCOM HachIny (QoT1o 2 npunox 4) CoopyKaroTcs
TAKXk€ TOHHEM C BBIABUHYTbIMH [MOpPTATIaMU

B 3aBUCUMOCTH OT TPEeOYEMOro radapura pu-
OMKEHNUS CTPOEHHMU U BBICOTHI HACBHITIM ABTOLO-
POXKHble TOHHEJIX MOIYT UMETH CBO/1l, COOTBETCTBY-
IOLUUU AVIe OKPYXHOCTHU (Ha y3KUX AOpPOrax) Uunu
AJJIUIICA ¢ OOJIBILOU OCBIO, PAcCIiOJIOXKEHHOU TIO-
PU30HTAJILHO O0neNnKM TOHHEJEN MOIYT UMETH
TAKKE CIIEUMANIbHYIO (IPYIWEBUIHYIO) (POPMY

Jnst mponycka aBTOMOOMIIEH IO ABYM ITOJ10CAM,
pa3MelleHUs] IBVX TPOTYAPOB U 10JIOC OE30MMacHO-
CTU BHYTPH TOHHENA TPEOYETCH 00aeaKa ¢ pa3Me-
NOM B CBeTy okono 11,5 M (doto 3 mpunox 4) Ilpu
UCMOJb30BAHUN OONENAKU C BJIUIITUYECKHUM MU
IPYLLIEBUAHBIM KOHTYPOM TaKOH NPOJIET MOXHO I1€e-
pekphiTh nuctamMu Multi-Plate ¢ ycusneHuem o0-
NEJIKM MO TEXHOJIOTUH Super-Span

Texnonorus Super-Span 1no3BoJjisieT MOBLICUTH
YCTOMUYUBOCTL TMOKOM O0AENKHK 34 CUYET YCTPOU-
CTBa JIBYX >XKECTKHUX XKeJ1e300€TOHHBIX DaNnoK, pas-
MEULIAEMBbIX BAOJIb OCH TOHHEJSI PSIAOM C O0AENKOH
B MECTE BO3MOXHOI'0O BbINYYUBAHUI T'OQPPUPOBAH-
HbIX AucToB [loa 6ankamMu U cOOKY OT HUX TPYHT
3aCbINKU JOJDKEH XOPOLLO YIUIOTHITLCA 3HAYUTE/1b-
Hast XXECTKOCTh YITOPHBIX OAJIOK IIPU U3THOE U YII-
NOTHEHUE TPYHTA 3aCBINKU 00eCIeYyUuBaOT YCTOM -
YMBOCTb OOJCIIKH IIpU AEUCTBUU HArpy30K OT BecCa
HACBINU U TPAHCIOPTHBIX CPEIACTR

B paMkKax TeXHOJOTU Super-Span UCnosb3y-
FOTCS TAKXKE JAPYryde IIPpUEMbl YCHUIIEHUS 00IEN0K
K HUM OTHOCSATCS, HAnpuMmep, NpUMEHEHUE CBO-
JOB C TIOKPBLITUEM JIBYMS CIOSIMU JINCTOB (IrpeOHU
BOJIHbI HUXKHETO psijla JIMCTOB COEAMHSIOTCH OO01-
TaMU C BNad¥HAMU BEPXHEIO psifla) Y CTOUYMBOCTD
CBOJAOB MOXET OBbITh TAKXE YBEJIMYEHA 34 CYET
BKJTKOUEHUSA B padOTY THYTHIX ABYTABPOB, 3a1€/1aH -
HbIX KOHLIAMM B XEJI€300€TOHHbIEC YITOPHbIE Oasl-
KW, PACTIOJIOXKEHHBIEC ¢ BHELIHEN CTOPOHBI CBOJA

[{O cpaBHEHUIO ¢ NYTENPOBOAAMU OOLIYHOIO
TUTIA TPAHCIIOPTHbIE TOHHEAN UMEIOT PSIt [IPEUMY-
[HECTB, CPEAU KOTOPbIX OTMETUM HMU3KYIO CTO-
MMOCTb Y HEOOJILILOM CPOK TTOCTPONKH, OTCYTCTBUE
(pYHAAMEHTOB M CBS3aHHBIX C UX BO3BEACHUEM
padoT, AYYIUHE YCIOBUS TSI ABHXKEHUS TPAHCIIOP-
Ta HAall TOHHEJEM B CBSI3U C OTCYTCTBUEM A€POP-
MAILMOHHBIX WIBOB, BbICOKYIO JOJTOBEYHOCTh KOH-
CTPYKLIH U

CoOupaeMble N0 TEXHOJOIHU Super-Span Mo-
CTh! Uepe3 BOAOTOKU NMEPEKPLIBAIOT MPOJEThHl A0
18 M Takue MOCTbI COCTOAT U3 apOYHOrO CBOAA U3
CTANIbHBIX TOPPUPOBAHHbIX JIMCTOB, KENE€300€TOH -
HbIX PYHAAMEHTOB, B KOTOpPbLIC 3aA€JibIBAIOT [isi-
Thl ApKHU U JIEMEHTOB YyCWiIeHUsT B 3aBUCHUMOCTU
OT BbICOTbI HACBLINA W AAHHBIX TUAPABIUYECKOIO
pacyeTa NMPUMEHSIOT HU3KUE UJIW BBICOKHE apoy-
HbI€ CBO/bI
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st NOBBILIEHUS YCTOMYUBOCTU CBOJAA MOIYT
UCIONB30BATLCH TE XKE MPUEMBI, YTO U MPU CTPO-
UTENBCTBE TPAHCIOPTHLIX TOHHENEN, T € YIOPHbIE
KENe300€eTOHHbIE OaNKU, THYTbIE ABYTaBPbl, I10-
KPbITUS C ABYMS pAlaMU JTUCTOB UJIHU 3aMEHa JIU -
CTOB Tuna Multi-Plate Ha OoJsiee XeCcTKHe AUCTDI
Tuna Bridge-Plate

CpaBHuTenbHo HenasHo (1986 r) B Kahane
CTAJ1a [PUMEHSTbCS HOBAS! TEXHOJIOTUS CTPOUTENb-
CTBAa MOCTOB U3 TOQPUPOBAHHbBIX JUCTOB —
Concrete Arch Buried Biidge (CABB) Ilo atoi
TEXHOJOTUW MOCT COCTOUT M3 KECTKOIro apoO4yHOro
CBOoaa U r’MOKOM apKu, 3alMiuaouiel 1HO BOAO-
TOKa OT pa3MbiBa 2KeCTKUH CBOA coOMpaeTcsa W3
CTUIbHbIX TOPPUPOBAHHbIX JUCTOB U VJIOXKEHHOTO
[TOBEPX JIMCTOB MOHOJIUTHOIO OETOHHOIO TMOKPbI-
TUSA, OOBEAMHEHHOIO C JIUCTAMMU LUTHIPAMU OHA-
MeTpoM |2 MM U BbicoTOU 100 MM OOpaTHBIN CBOJ
BBITTOJIHAETCSH TMOKUM U3 CTAJIbHbIX TOMPUPOBAH -
HbIX JIUCTOB, YKJIAAbIBAETCH HA MM€CYAHYIO NMOAYIH~
KY 1 3aKpEIUIsiETCd B MAaCCUBHbIX NIYTAX BEPXHEIO
CBOAA

tip HEOOXOAMMOCTHU TTOCTPOUKU MOCTA JUIU-
HOU OoJice 25 M MOXHO UCHONbB30BATH APOUYHYVIO
CUCTEMY, COCTOSILUYIO U3 HECKOJNbKHUX apOYHbIX
cBoaoB OQHO- U MHOTOIPOJAETHbBIE aPOYHbBIE MOC-
Thl OTAMYAKOT 3KOHOMMUYUECKATd SPEHEKTUBHOCTD,
[MPOCTOTA NPOEKTUPOBAHUA U TMOCTPOUKU, 3HAYU-
TE€JIbHbIE MECXPEMOHTHbIE CPOKH, NE€rKOCTh 3aMe-
Hbl [IPU HEOOXOAMMOCTH TMOKOTrO HUXHETrO CBO-
1a, JOJITOBEYHOCTb >XXECTKOI'O BEPXHEro CBOJA,
[TPUBJIECKATENAbHbBIA BHEIHHHUH BHUI COOPYXECHUS

s 3alMThl A0pOr OT JaBUH MPUMEHSOTCS
pa3/IM4Hble APEBEHTUBHbLIE U MHXEHEPHbIE Me-
pPOMNPUATHUS, B TOM YUCIE JTaBUHO3ALWMTHBIE Taje-
per Bniepsble cTanbHbIE TOPPUPOBAHHBIE AUCTHI
NJI CTPOUTEILCTBA OAHOW U3 rajepei OblIK NpH-
MeHeHbl B Kanane B 1960 r Tanepes (doto 4 npu-
n0X 4) obecrnieynBaeT NMpoe3a aBTOTPAHCIIOPTaA MO
ABYM KOpHAOpaM, pasaecHHbLIM PAAOM XKEAe30-
OETOHHBIX CTOEK, IMOAACPKMBAIOINX CBOA U3 CTaJIb-
HbiX TODPUPOBAHHBIX TUCTOB B KOpuaopax pasme-
IIAFOTCS CHVYXKEOHDbIE NPOXOAbl, MOJOCKI 0€30Mac-
HOCTH 11 [poe3xkas 4acTtb joporu (CBoA rajiepeu
MPHKPDLIT CBEPXV CNOEM IPVHIA, IO KOTOPOMY IBU-
KETCS CHEXHas MdaCCa NaBlHBI | ajepesa venewHo
IKCIy dTUpYeTCcst Dojiee 40 neT, NoJay4yuB 34 ITO
BPEMsI HEKOTOPbBIE MOBPEXACHMS, BbI3BAHHbIE KOD-
PO3MEN OLHHKOBAHHBIX JHCTOB 32A00PHOU CTEHKU
B MecT1aX MOoMaaaHUd I'PA3U U3-T104 KOJEC ABHXKY-
LLErOCH TPAHCIIOPTA

B Poccuu nocTtpoeHbl ABE€ NaBUHO3ALUMTHbBIE
raieper Ilepsas ranepest ATMHOU 35 M COOpYXKeHa
B 3KCMEPUMEHTAJILHOM IOPSAKE HA XEJAE3HO/10-
POXHOM [MOMTBE3AHOM NVTH K YUHEUCKOMY MeEC-
TopoxaeHuto pya B BocrouHoit Cudbupun Crtpo-
MTeNLCTBO ranepeu BbIoJAHeHO B 2000—2001[ rr
M0 NPOEKTY MHCTHTYTA «llpoekiTpaHccTpon» ¢
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yyacTueM pupmMmsbl «l'eoteppa», NpyUHSABLIEN Ha ce0
MOCTABKY METAJLIOKOHCTPYKLUMHU BTopas ranepes
nMHoM 440 M naxoautcst B CeBepHolt OceTuu,
BOMM3K Pokckoro nepeasna yepe3 [ naBHbIA Kag-
Ka3CKUil xpedeT lanepest coopyKeHa U3 roppupo-
BAHHbIX CTANbHbIX 2JEMEHTOB [POM3BOACTBA Ka-
HaICKON (DUPMBI «APMTEK»

4.2. Paoorst no CMP ana ranepen
Ha gopore Yapa—Ywuna

["anepest pacnonaracTcs Ha NnoJjike ckiioHa Bnojib
OCH rajiepeu pa3palarbiBaloTCs ABE TpaHLIEU [J1s
VCTPOUCTBA B HUX XKEJNE300€TOHHbIX JIEHTOYHbIX
({yHIAMEHTOB K3 OJIOKOB, OMOHOJIMYUBAEMBIX LI€-
MEHTHO-MNecyaHblM pacTBOpoM B cThikax llon
MOAOLIBOU OJI0KOB 3a1eraroT KpynHoo0JiOMOYHLIE
MHOTOJIETHEMEeP3able TPYHTbl PaccTtosiHue mexay
ocsIMU (PYHIAMEHTOB INPUHATO paBHLIM 7,68 M

CBoj rajeper cobupaeTcss U3 CTaJIbHbIX ro@-
PUPOBAHHBIX JUCTOB TOJLMHON 7,0 MM TIpH JUTH-
He BOJIHbI rodpa okono 150 MM, BbICOTE BOMHbBI —
50 MM BbICcOTa KOHCTPYKLMUU Tajepeu OT OCHOB-
HOM IJIOLIAJAKHU J0 3aMKa apky paBHa 7,71 M Hux-
HME KOHLIbI CBOMAA 3a/IENbIBAIOTCSI B (PYHAAMEHT-
Hble OJIOKHU

JIng obecrieyeHUst O0IIEH YCTOMYUBOCTU CBO-
Ja U BO3MOXHOCTU KA4YECTBEHHOIO YIIJAOTHEHMS
[PYHTA 34CBIMKM CO CTOPOHBL! HMU30BOTO OTKOCA
VCTpauBaeTcsl NnOAINOpHast CTEHKA M3 raOMOHOB,
3aMOJHSIEMbIX CKAJIbHBIM I'PYHTOM

3acChbllIKa raaepeun rnpou3BOJAUTCS PABHOMEPHO
10 BCEH JUIMHE ¥ HA OAMHAKOBYIO BbICOTY C 00EUX
CTOPOH I1€CYaHO-TPAaBUMHOU CMECBIO C YIUIOTHE-
HUEM BUOpoOIowaakaMu | pyHT 3aCbhbIlKKM apMH-
PYETCS FeOCETKOU, VKIAABIBAEMON YEPE3 KaX/ble
0,5 M 110 BbICOTE KOHCTPYKLUHU

O0bekT pacnoyaraercsa B 30 kM K 1ory 1 15 KM
K BOCTOKY OT XK€JI€3HOAOPOXKHOM cTaHuuK HYapa B
Bepx0oBbiaAX p HuxkHui MHramakur, T € HaxoanTtcs
B LLEHTPAJIbHOU YaCTU 30HblI aKTUBHBIX M Hrama-
KUTCKUX U YuHa-Bakatckux paznomMoB Ha daan-
rax 3TOW 30HBI 3emieTpsAceHUust cunoin 9—10 6an-
noB npoucxoauau B 1957 u 1967 rr LleHnTpasibHas
YACTb 30Hb! XapaKTEPU3YETCS 3a nocaenHue 125 net
OTHOCHUTEIbHO C1a00U MECTHOU CEUCMHUUYHOCTBIO
DTO [MOAYEPKUBAET OCOOYIO ONMACHOCTb LEHTPAJIb-
HOWM Y4acCTW 30HBl, TIE€ 3a 2TO BpPEMS HAKOIMUIACH
3HAYUTEAbHBIM CEUCMUUYECKUU NTOTEHIIMAN, KOTO-
pblit B 11000€ BpeMsi MOXET BbICBOOOIUTLCS B BUE
semiieTpsiceHuss cuno 9—10 6annoB TakuMm obOpa-
30M, Y4aCTOK CTPOUTENbCTBA OTHOCUTCS K HAUODO-
71€€ OIMACHbIM B CEUCMUYECKOM OTHOLLEHUU Ha Tep-
putopiiu Poccum M cyuiecTByeT 3HAYUTENbHASA Be-
POSITHOCTb pPa3pylUeHUs 00ObEKTA IIPU OXHUIAEMOM
3eMACTPSACEHUH

Kaieropus oTBErCTBEHHOCTH O0BbEKTA Olpeae-
JIS1eTCS COLLMAIbHO-3KOHOMUYECKUMU TOCAECTBU -




AMU €TI0 OTKA3a BO Bpemsd deMieTpsiceHust. Ilpu pac-
CMOTPEHHUM NOCAEACTBUU OTKa3a HYXHO YUYUTHI-
BAaTh TaKXE YTPAYCHHBIE BbITOABl IPUMEHEHUS
HOBLIX 3KOHOMUYECKU BLITOAHBIX KOHCTPVKUMHU B
CJIv4ae MCIIOJb30BAHNS HEJOCTATOUYHO IT1popadbo-
TAHHbIX PELUEHUN ITPU OMNBITHOM CTPOUTENLCTBE U
SKCIJIyaTalMn.

[Ipu npoeKTUPOBaAHUN O00BEKT pPacCMATPUBAII -
CAd KAK COOPY>KEHHME MOBLILUEHHOW OTBETCTBEHHO-
CTH HAa OCHOBAHWU JAHHBIX 00 yuIepoe, CBSI3AH-
HOM C pa3pylI€HHEM UCKYCCTBEHHLIX COOPVXKEHHH
B 30HaX CTUXUIIHBIX O€CTBUI, YTO BIEYET 34 CO-
OOH HE TONLKO TAXE/bie DKOHOMUYECKHE NMOTEPHU,
HO 1 B pelIalouIeH CTENEHU 3aTPyaAHAET ITpOBeae-
HUE aBapUMHO-CIacaTelbHbIX U BOCCTAHOBUTE -
HbIX pabOT, OCOOEHHO MNP OTCYTCTBUU PE3EPBHbIX
nyre COODILICHUS.

B ¢Bs3M C MOBBIIHEHHON OTBETCTBEHHOCTHIO
O0BEKTA, a TAKXKE HEOOBIYHOCTbLIO TajlIeper 11O KOH-
CTPYKUMM U MaTepuany Ias OTPEJEnCHUs Ceuc-
MHUYHOCTHU PpAalOHa €€ CTPOUTENLCTBA UCITOJIB30BA-
Ha Kapta OCP-97 ¢ nnaekcom B, cOOTBETCTBYIO-
LUAs ThICAYEJETHEMY CPECAHEMY UHTEPBAJTY BpeMe-
HU MEXAY 3EMNECTPICEHUSAMU PACUETHOM CUMbl (UIH
BEPOSITHOCTU HEMNPEBILIEHUSA PACYETHOTO BO3ACH -
cTBUS 95 % 3a 50 neT aKcruiyaTallMy COOPYXKEHUS ).
COoriaacHo YIOMSIHYTOUR KapTe CEMCMUYHOCTL paii-

OHa CTPOMUTEJIbCTBA paBHa 9 Oa/wiam 1o 1UKaje
MSK-64.

HalineM nonpaBKy, Y4UTBHIBAIOLIYIO OCOOEHHO-
CTU CEUCMUYUYECKOTO pPEXUHMA B MMYHKTE CTPOUTE/Ib-
ctBa. [1o janHbiM B.W. YiioM0Ba, B MHTEPECYIOLLIEM
HAC NVHKTE 3eMAeTpaceHus cuiou 6 6annoB npo-
UCXOJAT B CpeAHEM ¢ MHTepBasioM 16 Jiet, 7 Oan-
nos — 50 net, 8 6aios — 190 net, 9 da/1ioB —
680 net. CooTHOLUEHUE MEXKY JIECATUUYHDIM JIOTA-
PUMDMOM TIPOMEXYTKA BpeEMEHU 1 MEXAY 3eMJie-
TPSICEHUSIMU U CHUJIOM TONMYKa [ B Da/1ax MOXHO
AHATUTUYECKM MPEACTABUTb B BUIAE 3aBUCUMOCTHU
[ = 383 + 1,82lg7T. I'padbuk 310i1 3aBUCUMOCTH
[mokasaH Ha puc. 4.1.

lloacraBnsst B ypaBHEHHE CEMCMUYECKOIO pe-
KHUMa 3HadeHue uHTepBana spemeHu 17 = 1000 ner,
HaxonuM [ = 9 3 0anna. CraenoBarte/ibHO, C 3a1aH-
HOWU BEpOSTHOCTBHIO HenpeBbleHUd (95 % 3a 50
AeT BKCmjayaTauuu) B NYHKTE CTPOUTENILCTBA
[NPOUCXOAAT TOJYKMA cunor 9.3 OGania no uikane
MSK-64. Drta oLleHKa OTHOCHTCS K y4acTKaM, CJ10-
XKEHHDbIM CPEAHUMU 1O CEUCMUYECKUM CBOHCTBaAM
TPYHTaMH.

HanneM mompaBKy Ha CEMCMHYECKUU PEXUM
B BUJe MHOXUTENST K, & K YCKOPEHHIO KoJieDaHUM
rpyHTa A = 0,42 (g — YCKOPEHUE CUNBI TAKECTH)
npyu tojuke cuion 9 damnos. [Io dopmyne (2.2)
npu o/ = 0,3 naxonum K. = 1,23. Takum obpa-
30M, MOMNpaBKa HAa CEACMUYECCKUNA pPEXHM B Ha-
LHIEM CJIy4yae YBEJIUUYHMBACT UCXOJHOE CEHUCMHYEC-
Koe Bo3aenicTBue Ha 23 %.
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dns oripeaeneHUa BAUAHUSA QOPMbI onepey-
HOTO cCUeHMst JOANHBI p HUXHUIT MHraMakuT Ha
MHTEHCUBHOCTb CEMCMUYECKOI0 BO3NEHUCTBUS UC-
[MOJL30BATTUCH TOTIOTPaPUUIECKAs KapTa Maciurada
[ 100000 u nonepeyHbie Npoduay HA YHACTKE CTPO-
UTEJILCTBA Tannepen CornacHo KapTe LUMpUHA A0JH-
Hbl! O AHV nipudaunxaercs K 500 M, nmoBepxy — K
2000 M bopTa JOJHMHBI BO3BLIIIAIOTCH HAT [HOM
Ha 450—3500 m CpenHdass KpyTU3Ha CKJIOHOB
11,5

CorjlacHO MPOEKTHBIM MaTepuaiaM IUIOILAAKA
CTPOUTENBCTBA raJiepeu pacriojaraercs Ha CKJIOHE
noauHbl OTMeTKa cTpoiiniouiaaku Ha 220 M npe-
BBILLIAET OTMETKY IHA JOJUHbBI TakuM obpa3oM, B
MECTE CTPOMTENbCTBA rajiepeu Tpacca fOpoOru npo-
JIOXEeHa B CpeaHeEN YaCcTU CKJIOHA

XapaKTEPUCTUKY (POpMBl NMOMNEPEYHOTO ceye-
HUS NOJIMHBL oripeaensieM no gopmyae (3 7)

. J0,2512 + H? 0,25 22 +0,5°

= 2,24
H 0,5

CKOPOCTL NOMNEPEYHBIX CEHCMHUYECKUX BOJIH V|
B KOPEHHOU MOPO/JAE CKIIOHOB (MPOYHOM MECYAHU-
Ke) npuHuMaem paBHot 2050 M/c, nepuon kone-
O0anui rpydra 7 = 0,3 ¢ Haxoaum JJMHY BOJHBI
A=V T=2050 0,3=06I5m OnpenensgeM oTHO-
IUEHHUE X JUTUHBI BOJIHBI A K [JIYOMHe NOAUHBLI H

- 615 123
500
OTHOWIEHWE aMIUIMTYA KOJA€0aHUM I'PpYHTaA Ha

OHE IOJIMHBI 1 HA NMIOCKOW TOPU3OHTAJILHOH IJ10-

A

HIt3 __ l . O 73
]_Llaﬂ,l(e BHC HOJIMHDBI A l N 2 24 1 23 My
ni ’

OTHOWIEHHUE AMIUJIMTYIA KOJIeOaHUHU TpyHTA
B BEPXHENW YACTU CKJIOHOB M Ha TUIOCKOM To-

X

PU3OHTAJILHOW TIJOLLAAKE BHE JOJUHDI
Apepy 0,5
=14 57 T 1,13
Aqn [ + 2,24

[IpHuMaeM, 4TO UCKOMBILH Koo duuMenT K
M3MeHsAeTCd JUHEUHO MeXIV HaluAeHHbIMH 3Ha-
yeHUssMHU 0,73 (Ha nHe noauHbl) M 1,13 (Ha oT-
METKE Bepxa OOpPTOB fOJIMHBL) loraa pist OTMETKH
[101LAAKHU CTPOUTENBCTBA ranepeu Kp =091 Nns
MEHbIUUX 3HA4YeHUMN nepuona BoaHbl 0,2 u 0,1 ¢
KO3 PUUHEHT K HECKOJIbKO YMEHBILACTCS (10
0,88 u 0,86 COOTBETCTBEHHO)

PacueT ranepeu, MOANOPHON CTEHbI U TIPUIE-
ralOLEro MacCuMBa TPyHTA BBINTOJIHEH 110 CEHCMO-
[pAMMe ¢ MAKCUMAJIbHBIM YCKOPEHUEM TOPU30H-
TaJIbHbIX KOnebanuu 460 cMm/c? PacyeT norpedoBa
BBINOJHEHUS 3HAYUTEIbHOIO 00beMa BBIYUCIIEHUH
1S y4eTa B3AUMOJAEUCTBUS O00JM0YKH ¢ MACCUBOM
OKPVYXKAIOILEro rpyHTa Bpems pacyera 0JJHOIro Ba-
pPUAHTA C YYETOM CEUCMHUYECKOI0 BO3AEUCIBUA CO-
crasuno 150 Malu -4 pa®oTbl KOMILIOTEPA, UCTIONb-

3YEMOTI'0O 11 pCUICHUA CNOXKHDBIX HAYUHbIX 34444
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Ha ceffcMU4YeCcKOoe BO3AECNCTBUE rajepesi pac-
CUMTBbIBasach cneuuanucramu pupmbol «OCT-
CeMCM» C YYETOM B3aMMOACHUCTBUSA CTAJIbHOU 000-
JIOYKHK € TPYHTOM 3aChINKW, MOANTOPHOM CTEHOH,
OCHOBAHWEM [TOJIKM U BEPXOBLIM OTKOCOM BBI-
EMKH | pYHTOBBII MACCHB pacCMaTPUBAICS CO-
CTOSIUIMM M3 TpEeX THHOB IpyHTa (IPYHT OCHOBA-
HUsI, 3aCbINKU U 3anoaHeHUs rabuoHoB) KoOHey-
HO-3JIEMEHTHAsd MOJ€Jb I'PYHTOBOIO MacCHBA
[IPUHATA C UCIIOJIb30BAHUEM [IJIOCKUX YETBIPEX-
YTOJIbHbIX JIEMEHTOB, BXOASLLMX B CTAHAAPTHYIO
OMONMOTEKY KOHEYHBIX 3JIEMEHTOB INpOrpaMMBbl
«ANsys»

[Ipu BBITMTOJHEHUH PAaCUETOB YUUThIBAJIUCD HeE-
yIripyrue aegopmauru rpyHta CBoOJ rajiepeu pac-
CMaTPUBAJICH KaK TOHKas ynpyras odbosouka ['pa-
HUYHbIE VCIIOBUA 110 KpadM 0D0JI0YKHU 3a0aBaJTUCh
B BUAE IUAPHUPHOIO ONMUPAHUS, T € MCKIHYAIMCH
MepeMelleHNs KpaeB CBOJa OTHOCHUTEJNIbHO (PYH-
NAMEHTOB, HO JOMNYCKAJUCh MOBOPOTHI B 'PaHUY-
HBIX y31ax Moaeau llocinenHee npeanonoxedue
SIBNISETCS CITOPHBIM, IMTOCKOJLKY TOPPHPOBAHHbLIE
JINCTBI 10 TIPOEKTY AOJIXKHBI 3aJ1€JIbIBATHCA CBAp-
KOM OINOPHBIX IMTJIACTUH U 3aJI0XKEHHBIX B (PYHIA-
MEHTHbIE OJIOKH IUBEJJIEPOB ¢ NOCIAESAYIOLIUM 3a-
[MOJIHEHUEM OETOHOM VY3J0B OOBEAUHEHUSA HHXK-
HUX rO@pUPOBAHHBIX JUCTOB apKU ¢ (PYHIAAMEHT-
HbIMU OJIOKAMU

CJienyeT OTMETUTb TAKXe, YTO B pPacyeTHOM
CXEM€ H€ YYUThbIBajlach BO3MOXHOCTb OTpPbIBA
I'PYHTA 3aCbIIIKY OT [IOBEPXHOCTU BEPXOBOIO OT-
Koca Jlnsg odecnieyeHUs1 COBMECTHOCTH AepopMa-
IIUM BEPXOBOTO OTKOCA U TPYHTA 3aCBINIKA IIpU
CEUCMUUYECKOM BO3JEHCTBUU HEOOXOAUMO B
CKa/libHBIU OTKOC 3AJIOXKUTh TOPU3OHTAJILHBIE AH-
KEpbl C NOCTATOYHLIM BbIITYCKOM WMX B MAacCUB
HACBIITHOTO I'PYHTA, ApPMUPOBAHHOTIO IreOCETKAMHU
B [MTpOTUBHOM CJIy4yae B pe3y/IbTaTe OTPhIBA 3aChHIII-
KK OT BEPXOBOTI0 OTKOCA CUJILHO BO3pacTYT I'OpU-
30HTAJILHbLIC [IEPEMELLUEHUS B CUCTEME HACBIITHOHU
TPYHT—Tranepess—I10AII0pHAast CTEHKA U HallpaXe-
HUS B CBOIE

4.3. Paoorsi no CMP ang rajepeu
B CeBepnoit Ocerun

HauboJice KpyrtHoe TOpOXHOE COOpY.XeHHe U3
TOQPUPOBAHHBIX CTATbHbIX 3JIEMEHTOB Ha TEPpU-
TOPUU HalleHU CTPaHbl — JIABUHO3ALUUTHAS raje-
pesa B CeBepHo OceTUM, NOCTpOeHHAas BOJIU3U OT
Pokckoro nepesana B 2002 r (doto 5 npunox 4)
['anepes 3anpoeKTUpOBAHA B BUAE ITOJYLUPKYJIb-
HOW apKUu paguycoM 3,55 M, cobupaeMoil U3 cer-
MEHTOB ¢ paszmepaMu rodpa 400x 150 MM nipu To-
IIMHE JUCTOB 7 MM OropHble CETMEHTDI 3aAe1aHbl
B MOHOJIUTHbIE JEHTOYHbIE PYHIAMEHTbI U3 Xe-
ne300eToHa ['nyOuHa 3an0KeHuss NoaolBbl HYyH-
aaMeHToB 1,2 M (puc 4 2)
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Puc. 4.2. JlaBpHO3aWIKTHAas rasepes BOAN3U POKCKOro nepepana

Tlocne MOHTaXa KOHCTPYKLIUS OOChINANACh Ape-
HUPYHOLUUM IPYHTOM C ITOCJOHHBIM YIUIOTHEHWEM
nocjeaHero sMopokarkoM. Ilosepx yrnioTHeHHOMN
3aCbIMKU OTChIMANCH Li€OEHb, HEMOCPEACTBEHHO
BOCIIPMHHUMAIOWIMK yaapbl JaBuH. BeicoTa miedbeHoy-
HOI'O NMOKPbLITUS Haa 3aMkoM cBoaa 320 cMm. Kpy-
TU3HA OTKOCca MokpbiTus ot 1:2 no 1:3.

[To nanueiM E.A. Poroxuua, I'.IA. PeiicHepa u
A.W. JlyTukoBa, Ha paccTossHUM 10 120 KM OT yua-
CTKa CTPOUTEILCTBA BblAEAAECTCA |3 30H BO3MOX-
HbIX 04aroB 3emieTpsiceHUi (30H BO3). g 00bek-
Ta 3HAYUTENABbHYIO CEUCMUYECKYIO OITACHOCTD IIPEea-

cTaBasioT 30HbI BO3 ¢ MakcMManbHbIMU MarHu-
tynamu M, oT 6,2 10 7,1, pacnolOXEeHHbIE B
panuyce A0 50 kM ot ranepeu (tab6n. 4.1).

3 BocpbMU ontacHbix 30H BO3 ase 30HbI (Bia-
AuKaskaszkasa M JlyuieTckagd) MMeroT IMOTEHIIUA,
NOCTATOYHDBIN I CO30aHUS BOCBbMUOAJILHOIO BO3-
NeWCTBUS Ha rajepero, Tpu 30Hb (AnankoM-Kaz-
Oekckasi, [laccaHaypckag u Pava-Jleuxymckas)
MOTYT MHULIMUPOBATH COTPSICEHUS CWION OKOJIO 9
oasnoB. Ilocneanue nBe 30HBI (FOXHO-Ka30ek-
ckas v Tudckas) Hanbdosiee onacHbl. MakCUManb-

HBbI pa3pyIUUTENbHBIN 2PPEKT HA ydyacTKe CTpO-

Tadonnna 4.1

3oubli BO3 B pajione Pokckoro nepesaja

nNi Haasane 30H M Hanua, wv ) Hupuna, ki th;soﬁ;“sm ﬁcgéz::?i K;q{;;e;:glsza
KM
| | Bramikaskasckas 6.5 | 100 10 10 35 Babpoc
2 | Anankon-Kazoeckckas 6,5 200 10 10 17 »
3 | lOxio-Kasbekckas | 6,5 200 135 10 d »
4  Tudckas | 7.1 | 200 20 15 20 »
5 1 ITlaccamnaypckas 7.1 300 20 15 30 >
6 | Paua-Jleuxymckas 7.0 1000 25 5 30 >
| 7 q_ﬂ}fUJCTCKHFI 6,2 300 10 {0 30 »
| 8 1 A3Hpviabckas 6.9 100 12 15 30 >
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UTENLCTBA rajlepeu, CO3aaBacMblid Oo4yaraMu ITHX
30H, nocturaet 10 danioB Takue coObITUS aaiee
HE PACCMATPUBAIOTCS, TAK KAK [TPOUCXOAAT Kpau-
HE peako (pexe, yeM oauH pa3 3a 1000 ner)

B npenenax Paya-/Teuxymckoii 30861 BO3 B 1991 1
[IPOMU3O0LINA0 OAHO U3 CUJIbHEUUINX 3EMAETPSICEHN I
Kagka3za (PaynHckoe), MarHuTyaa ridsHoro TOJM-
yKa KOTOporo apocturaa 6,9, rnybmuHa LeHTpa oya-
ra Haxoaunach B npeaenax ot 6 no 14 xm Ilpu
3EMJIETPSICEHUU B MNENCTOCEUCTOBOU 30HE IMOSABU -
NVUCb MHOTOYHCAEHHBIE TOBEPXHOCTHEBIE NedhopMa-
HMU I'PYHTOB B OCHOBHOM CEUCMOTPABHUTALMOH-
HOTI'O MPOUCXOXKIAECHHKUSA, OOME U MECTHBIe 1€op-
MalUHUU JOPOXKHBIX COOPYXKEHU

[lo nanueiM B 1 YnomoBa, paiioH Pokckoro
rnepeBaja XapaKTepu3yeTcs BICOKOU CeUCMUYEC-
KO AaKTUBHOCTbIO CpeaHue WHTEpPBaJlbl BDEMEHHU
MEXAY 3eMJIETPSACEHUSIMU CHJIO oT 6 mo 9 6an-
noB no wkane MSK-64 nns cpeaHux rpyHTOBBIX
yCOBUN cocTapastioT 6 O0asuios — 13 ner, 7 6an-
n0B — 48 ner, 8 dannos — 200 net, 9 6an0B —
1000 net

[ vteper Ha aBTOMOOWJIBHBIX AOpOrax KaTero-
pruu Il oTHOCSATCA K OOBEKTAM HOBBILHEHHOW OT-
BETCTBEHHOCTHU [lpHu onpeneleHUH CeiCMHUYHOCTH
parioHa CTPOUTENhCTBA TAKUX COOPYXKEHHUHU HUCXO-
NAT U3 ThICAYENEeTHErO CPEAHETO MHTEpPBaa Bpe-
MEHU MEXIVY 3eMJETPACEHUSMU, Te€ B JAHHOM
cjlyyae B KayeCcTBe UCXOJHOW CEMICMUYHOCTH Clie-
AYET TIPUHATL CUIY 3eMJIeTpSICEHUSA 9 OasioB 1o
wikane MSK-64

J1151 3eMJIeTpsSICEHMSL CUIOHN 9 0aNnoB HOpMaJIb-
Hbl€ AMIUIMTY/HbIE XapaKTEPUCTUKU KoJjieOaHUM
CPEOHETO 10 CEMCMUYECKHUM CBOWCTBAM I'PYHTA
npuHumaloTca yckopeHust — 400 cMm/c?, ckopoc-
™™ — 32,0 cm/c, nepemetieHuss — 16,0 cm K 5TuM
XapaKTepUCTUKAM CJEAYET BBECTU KOIP@OUUUEHT
Ha MECTHBbIE TPYHTOBbIE YCJIOBUA

MHXEeHEPHO-Te0NOrMYeCKUE UCCIeJ0BaHU Ha
YYaCTKe CTPOUTENBLCTBA ralepey BbINOJHEHBI CIIELU -
anucTtamMu LeHTpa «fexHopuck» MI'Y um M B Jlo-
MOHOCOBA

MMU nosydyeHbl RaHHBIE O 3aJI€FAHUM TPYHTOR
MU UX CBOMCTBAX B paspe3ax, OPUEHTUPOBAHHBIX
BLOJbL OCHU 1OPOIrH

MaccHB I'pyHTOB B OCHOBAHUHU TaJIEpeH BKITIO-
4aeT TPM OCHOBHbLIX CJiost 1) HACBIMHOMU TPYHT,
COCTOSILUMIM M3 rpaBus 1 LIEOHS apruinuTa, ajleB-
poNuTa, TMecYaHUWKa U M3BECTHIKA ¢ OOJIbLIUM
COlEPXKaHUEM CYINEeCHaHO-CYIMTUHUCTOrO 3arno/IHU-
1en4, 2) AeJII0BUaNbHO-3UIIOBUANBHBIE OT/I0OXE-
HUS, TIePEXOAsILLME B CUJIBHO TPELUMHOBATHIE U3-
BECTHSIKU, MEeCHAHUKHU, Mepream, 3) IJIOTHBIE
CKaJIbHbIE TPYHTbI HUXXE 30Hbl UHTEHCUBHOI'O Bbl-
BETPUBAHUS

Ha pacctosinmum 20—30 M OT rOpHOro CKJIOHA
HACBLITITHOU CNOU MMeeT MOLIHOCTbL oT 8 no 11 M,
30Ha UHTEHCHBHOTO BBIBETPUBAHUS pacnpoCcTpa-
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HaeTcsd N0 ryOuHbt [9—20 M OT MOBEPXHOCTH 3EM-
JASTHOIO TOJIOTHA, HUXKE 3aleraroT IIOTHLIE Tpe-
HIMHOBATBHIE CKaJibHBIE IPYHTHI 110 JaHHBIM U3bIC-
KaHMii, IUIOTHOCTb CJ10eB paBHa p, = 1,95 T/M’—
NTs1 HACBIITHOI O TPYHTA, P, = 2,35 /M’ — Ans pas-
PYILIEHHOI CKambl, p, = 2,4 T/M° — 151 [JIOTHOM
CKAJIbHOW MOpOAbl

MOMHIHOCTb HACBIITHbIX 'PYHTOB M3 JICJIIOBUAD-
HbIX OTJIOXKEHHWHW YMEHBLIAETCS 11O HAINPABICHUIO OT
KPOMKH TTOJIYHACBITU K TOPHOMY CKJIOHY B cpeaHeM
Mo LWKWPUHE OCHOBHOM TUIOLIAAKU 3EMJISTHOIO IO-
JIOTHA MOLLHOCTb U3YYEHHBIX CJI0EB OCHOBAHUS PAB-
Ha U1 rPpaBUMHO-LIEOEHUCTOrO TPYHTA — 3,8 M,
U1 CWILHO BBIBETPEJOU cKanbl — 10 M, ISt HUXe-
Jaexxaulei IUTOTHOW KOPEHHOU rnopoasl — 13,2 M

CKOpOCTH NPOAOJIBHBIX U MMOMNEPEUYHbIX CEHUC-
MUYECKHX BOJIH B IPYHTAxX OMNPEIAE/IEHbl C TTOMO-
LHIbI0 LUPPOBONA CTaHUMUHK «JduoreH» [l ynmoms-
HYTBIX CJIO€B MMOJYYEHbI CJCAYIOIIHUE 3HAYCHUH
CKOPOCTH BOJIH IS TMEPBOro CJios Vp = 525 M/c,
V= 275 m/c, nns Broporo cinosa V= 1125 m/c,
V = 485 m/c, 1J1 TPETbEro cjos l}; = 1825 M/c,

3

V.= 800 m/c

CelicMUYHOCTb y4acCTKa CTPOMTEILCTBA Tajie-
PEU YCTAHABJIMBAETCS B 3aBUCUMOCTHU OT CEUCMHU-
YEeCKHX CBOUCTB I'PYHTA pacye€THOM TONLIWU MOIL-
HOCTbIO 10 M, pacnooXXeHHOI HUXEe OTMETOK 3a-
JIOXeHUs QyHaaMeHTOB B cocTtaB pacyeTHOM TOJI-
UM BXOJAAT CJAOK I'paBUUHO-1UEOCHUCTOIO IPyHTa
MOLHOCTBIO A, = 2,6 M U CJI0i1 BbIBETPENOH CKaib-
HOM I1OpOJibI MOIHOCTBIO /1, = 7,4 M

CelCMUUYECKHME XECTKOCTHU CJI0OEB pPacyeTHOM
TOJILUU paBHbl COOTBETCTBEHHO P,V = 1,9 275=
= 536 /M*c M p,V.,= 2,35 485 = 1140 1/m’>c
[lepBbI CI1OM OTHOCUTCS K I'PYHTaM TPETbHEH Ka-
TETOpUN MO CEUCMUYECKUM CBOHCTBaM (p,V | <
< 655 T/M? ¢), BTOpO# CNOM — K I'PYHTaAM BTOPOI
Karteropuu (655 t/M? ¢ < p, V. , < 2570 1/Mm? )

[1lo dpopmyse (3 2) BHIUMCISEM CpEAHEB3BE-
LIEHHVIO CEMCMUUYECKYIO XECTKOCTb MTAYKy U3 IBYX
cnoeB pV. =983 1/M? ¢ Tlo celicMUUYeCKOt XKeCT-
KOCTHU pacyeTHast ToJilia OTHOCUTCS K OCHOBaHH-
SIM BTOPOM KaT€ropuu

C OKpVYIJIEHUEM 10 BTOPOW 3HAYALLEN UUPPLI
nocJje AeCATUMHOM 3arigTou 1o popmyie (3 1) Ha-
XOAUM KOIPMULMUEHT HA CEUCMUYECKYIO XXECTKOCTD
FPYHTA PACUETHOM TOJILIHU Krp = (1,82

C y4yeToM IMOTipaBKy Ha IPYHTOBBIE YCIOBUSA aMIl-
JIATYOHbIE XapaKTEPUCTUKHU KOIEOAHWUU IPYHTA YMEHb-
marest Ha 18 %, Te npuHUMAaKICs paBHBIMU VC-
kopeHue — 328 cmM/c?, ckopocTh — 26,2 cm/c,
nepeMerieHue — 13,1 cMm DTHU XapakKTepUCTUKHU
PEKOMEHAOBAHLI IJIg pacyeTa rajiepeu Ha celic-
MOCTOMKOCTE

PasMmewieHrne yHAAMEHTOB Tajleped 4YacTUY-
HO Ha BPE€3aHHOH B CKJOH [10JIKE U 4YaCTbK) Ha
[TOJIYHACBHITIM HEONAronpuiaTHO I 3KCIUlyaTaL U
COOpYXEHUS B CEMCMUYECKOM paitoHe BBuay pas-



AUYUS CEHCMUYECKUX CBOUCTB IPYHTA KOJ1eOaHUS
000UYMH 10pOTH OYAYT MTPOUCXOAUTHL C PA3HOU UH-
TeHCMBHOCIbIO llpu Tonuke cunoit 9 GannoB pas-
HOCTb aMIUJIUTYA CMEIUEHHU CKAJIBHOIO U HACKIII-
HOIO I'PYHTOB MOXET AOCTUTHYTh HECKOJILKUX CAH-
TUMETPOB BDTO OOCTOATENLCTBO PEKOMEHAYETCH
YYECTh NPU KOHCTPYUPOBAHWUHU M PACYETE TAIEPEH

s obecrieyeHust HaleXX HOCTU TIEPEr HYX-
HO BBIMONHUTH pPacyeT COOPVXKEHUSA C UCIIOJIH30-
BAHUEM HHCTPYMEHTAJbHbIX 3aIMUCEU YCKOPEHUU
[PYHTA MPU 3EMJIECTPACEHUAX C MarHuTyaamu 7.0,
6,5 u 6,0, rnyOuHOI o4yaroB 10—15 KM U 3IULIEH-
TpasibHLIMU pacCTOSHUAMU 30, 15 U 5 KM CoOT-
BETCTBEHHO JTH 3EMJIETPSICEHUS IPUMEPHO paB-
HOLEHHDbI MO CTEINEHN CEUCMUYECKONU OTNACHOCTHU
ang ranepeu (9 6aanos no uikane MSK-64) Ta-
KM 00pa3oM, NpHU pacyeTe rajiepeu TpedyeTcs pac-
CMOTPETh TPU BAPUAHTA PACIIOJOXKEHUS U MOILLL-
HOCTU UCTOYHHUKA CEUCMMNYECKUX BOJH

[lonbop akceneporpaMM, COOTBETCTBYIOLLMUX
OfpeacNeHHBbIM BbILIE XapaKTEPUCTUKAM O4YaroB U
SMUUEHTPATbHBIM PACCTOSHUIM, OTHOCUTCSI K
KOMMNETEHUUN OPraHU3aALIMH, BBIMTOJHAIOLLEN pac-
yeT coopyxeHusa llpu nmondope akceneporpamm
MOTYT ObITb UCITOJIL30BAHBI MHOTOUUCJICHHBIE TYD-
JUKALUU, COdepXKALIME CBEIEeHUS 00 UHCTPYMEH -
TaJIbHBIX 3AMMUCAX KOJICOaHUN I'PYHTA [IPHU OTAEIb-
HbIX 3¢MJETPSICEHMSIX, a TaKKe paboThl, 0000111a-
IOIIME U KITACCHUMULUPYIOLLME 3aITUCH 3EMIIETPS -
CEHUMN

K pabotramM Takoro poza OTHOCHUTCS MOHO-
rpausg aMepuKaHCcKux cneumanuctos F Naeim
uJ C Anderson [23] B Hell npoaHanu3UpPOBaHBbI
1545 3anucen ABUXEHUS I'PYHTA MPU 3EMIIETPA-
CEHUSX, NMPOUCWIEAIIUX ITTaBHbIM 00pa3zoM B CLIA
3a nepuoa ¢ 1933 no 1992 r Knaccugpukanus 3a-
[TUCEUN BBIMOJHEHA MO CJEAYIOLLIMM OCHOBHBIM [1PU-
3HaKaM MAarHuTyla, 3MULEHTPATbHOE pacCTOsIHUE,
rJ1yOMHa ovara, HaMOOJbILIUE YCKOPEHHUE, CKOPOCTh
U repeMelleHe rpyHTa, NMpOAOJXUTEABHOCTD
CUJIbHbBIX KoaebaHuu (¢ yckopeHueM odonee 0,05g)
U pany apyrux atpudyros Haudosblive 3HAUeHUS
NapaMeTpos KoJeOaHUM rpyHTa Ansl NaHHOW Bbl-
OOpKM COCTABAAIOT VCKOpeHUe — npumepHo |,5g,
ckopocTh — 126 cMm/c, nepeMelleHUE — OKOJO0
104 cm

HaunboJsiee OJIN3KUMU K OXHUIAEMBIM B paitoHe
Pokckoro nepesana tojukaM 13 llaccaHaypckon v
Paya-JleuxyMCKOU 30H ObUIM TOJIUKU TIPU 3EMJIE-
TpsiceHuu 17 10 1989 r B Jloma-Tlipuera ¢ MarnuTy-
nou 7,1 n rnyouHoi oyara {8 kM Akcesieporpamma
FOPU3OHTAJILHOIO ABMXeHUsT Ha ctadHuuu Gilroy
Nel, pacrniosioxXeHHOM Ha pacCTOSAHUU 30 KM OT 3ru-
LIEHTpa, UMeNa MUK yckopeHus 434 cMm/c?, muk
ckopoctH — 33,8 cM/c, MUK cMeuleHust — 6,3 cM,
PONOJLKUTEIbHOCTE CWIbHON (pa3bl — 9,7 ¢ 3anuch
BEPTUKATbHBIX IBUXEHUN IPYHTA UMENA CIEAYIOLLNE
rapamerpbl UK yckopeHus — 206 cM/c?, UK CKO-

pocth — 14,5 cm/c, nmuk cMeweHud — J,1 cM
Takum Xxe o0pa3oM MOXHO T10100paTh aHAJIOIU
TOJIYKOB U3 AlaliKOM-Ka30eKCKOM 30HbI

CTpoUuTesbHble HOPMbI JOIYCKAIOT BLIITOJIHATE
pacyeT Ha CEMCMOCTOMKOCTb 3MaHUM U COOPYXKeE-
HUN C KUCIIOJb30BAHUEM CHUHTE3MPOBAHHDBIX aKCE-
JieporpamMmm

AKceneporpaMMbl, MCIIOJb30BaBUIMECS TPU
KOHTPOJbHBIX pacyeTax HEKOTOPLIX MOCTOB Ha
Kaska3se, npuBoasTcs B NpWIoXK 3 [IponomxuTesb-
HOCTb Bo3aencTBus paBHa 20 ¢ IIMKOBOE 3Haye-
Hue yckopeHuss — 120 cm/c? TTorpelHocTb Crek-
Tpa NEUCTBUSA CHUHTE3UPOBAHHLIX aKCeJleporpamMmm
10 CPABHEHHWIO CO CIIEKTPOM, MCII0J1b3YEMbIM TPH
pacyeTe MOCTOB CIIEKTPaJIbHO-MOAAJIbHBEIM METO-
oM, He mpesbiinaeT 10 %

JlaHHbIe aKkceneporpaMMbl MOTYT ObITh UCITOb-
30BaHbI MPU KOHTPOJILHOM pacyeTe rajepeu ¢ yue-
TOM [MONPABOK Ha perHOHaJIbHbIE TEKTOHUYECKUE
U MECTHbIC MHXEHEPHO-TeOJIOTHUECKHE YCIOBUA,
T€ C YBEJIHYECHHUEM UX MUKOBBIX 3HAUYEHHUU 10
328 cM/c? Ul TOPU3OHTAJILHBIX ABMXEHUN U HO
0,5 328 = 164 cm/c? 1ns BepTUKAIbHBIX ABUXE-
HUM (KO3 PuLneHT (0,5 MOXET ObITh CKOPPEKTU-
pPOBaH IO JAHHLIM CTAaHLUMWU PETUCTPALIUU 3EMJIE-
TPACEHUHU B paiOHE CTPOUTELCTBA)

Pacyet ranepen Ha celiCMUYECKOe BO3AECHCTBUE
C UCITONB30BAHUEM aKcejaeporpaMM AOXKEH YUU-
TBIBATh BO3MOXHOCTb PA3BUTHS OrpaHUYCHHLIX
[MOBPEXIECHUN COOPYXEHUSI, OOYCIOBJICHHBIX HE-
YIIpYITUMU aedopMallMsIMU FPYHTA U KOHCTPYK-
LU

S. IPUMEPHI CEUCMHUYECKOTO
MHUKPOPAUOHUPOBAHUA
JISI COOPYXKEHUMH C BOJbBIIINMU
U CPEAHUMMU ITPOJIETAMU

B pesyabTarte BbINOJHEHUS paboOT MO CEUCMU-
YECKOMY MUKPOPAWOHHPOBAHUK OMNPEACHASIOT
KO3 GOULIMEHTHl K mapaMeTpaM KojeO0aHUM IPyH-
Ta (YCKOPEHUI, CKOPOCTHU, NEpeMelleHNI0), CO-
OTBETCTBYIOLIUM MCXOOAHOU CEMCMUYHOCTHU paMo-
HA CTPOUTENBCTBA ITH KOIPPULIUEHTbI YYUTHIBA-
IOT CEMCMOTEKTOHMYECKYIO ODCTAHOBKY B paliOHE
CTPOUTENILCTBA (K ), CEHCMUYECKUI PEXUM (K o)
MECTHBIE HHXEHEPHO-TeOJOTMYEeCKHE YCIOBUS
(Krp) U peiibed MECTHOCTU (Kp .

KoadpuuneHTb HAXoNSIT ¢ UCMOAb30BAHUEM
M3BECTHDBIX 3dBUCHMOCTEN MHXEHEPHOH CEHUCMO-
NOTUU (YPABHEHUSI MAKPOCEMCMHYECKOTO ITOJIA,
(HGOPMYI METOAA CEUCMUYECKUX XKECTKOCTEN U AP )
C HEKOTOPhIMU MOAUMDUKANMUSIMU, YUYUTBHIBAIOUIN-
MU 0COObIE MHXEHEPHO-TeOJOTHYECKUE YCIIOBUSA
[JIOLLIAA0OK CTPOMUTENBCTBA TPAHCIIOPTHBIX COOPY-
XKEHUWU U OIlbIT UX O0CAEAOBAHUS I10CHE 3eMJie-
TpaACeHUn Cnenyer NOJUYEPKHYTDH, YTO UCIONb30-

BaHUE KOIDPULIMEHTOB K [TapaMeTpaM Kos1e0aHU
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PYHTA MO3BOJISIET T'MOKO KOPPEKTUPOBATH CeiiC-
MUYHOCTb CTPOUJOLLUANOK, YTO HENb3Sl CAENATh,
OLIEHUBAA NpupalleHUe CEUCMUYHOCTU B IIEJIbIX
oannax wkanbl MSK-64

PaccMoTpuMm onpeaeneHue KoddpduLmneHTa Krp
1S MOCTOBOTO Mepexona yepel3 A01MHy p HYeMu-
TOKBanxe, Koyhuunernros K, u Km JIsL 3CTa-
Kaabl y r Fopssunin Kooy

5.1. CeilicMHyecKoe MUKPOPAHOHUPOBAHHE
MOCTOBOIO IIepexoaa yepes J0JIHHY
p.YeMHTOKBAKE

Buanyk Yemuroksamxe (dpoto 6 npunox 4)
Ha aBToMaructpaim Hosopoccumck—Tounncu—
baky Cl1aH B 3KCnAyaTtaluuio B KoHue 1999 r JInu-
Ha MOCTOBOrQ nepexoaa 377 M BepxHue yacTH
OOPTOB JOJMHBI NEPEKPbITh! pa3pe3dHbIMU NPOJIET-
HbIMU CTPOEHUAMU Haa nHOM A0AMHBI, HUXHU-
MU U CPEAHHUMH YaCTAMU OOPTOB AOpOra Npoxo-
AUT 110 CTAJNECXKENEC300ETOHHOMY HEPa3pe3HOMY
[POJETHOMY CTPOCHHUIO CO CXEMON pa30UBKH HA
rpoaertsl 63,3 + 4xX84,0 + 63,3 M

[lo cBOUM pazMepaM, KOHCTPYKTHBHBIM pelle-
HUSM M APXUTEKTYPHOMY OOJNHMKY BUHAAVK HeMU-
TOKBA/I>K€ OTHOCUTCS K HOBOMY IMOKOJIEHUIO €EBPO-
[IEUCKUX MOCTOB, IPEACTABACHHDBIX 3a pPYyOexKOM
PSAAOM BbIIAKILUUXCH COOPYXKEHHUU HA TpaHCaJIb-
MUHUCKUX MEXAYHAPOAHbIX aBTOCTpAdax, a B CEHC-
MUYECKUX paiioHax Poccuu BHagykaMuy Ha aBTO-
nopoxxHoM obxoqie r Coun (poto 7, 8 mpuiox 4)

[IpuycTheBas yacTh A0MMHbLL p YeMuTOKBaIXKE
BpE€3aHa B MOACTHIAIOLUME KOPEHHbIE [TOPO/ibI ITPHU-
MepHo Ha 110 M JIpeBHee AHO NOMUHBI IEPEKPHITO
ATTIOBUAJIBHBIMH OTJOXEHUSIMHU MOIUHOCTBK 10
33 M AOCOAKOTHbIE OTMETKU [TOBEPXHOCTH I'PYHTA B
[peaenax COBpeMEHHOTo AHA JOJUHbI U3MEHSIIOTCS
oT 0,3 no 3,0 M, HA noaxole CO CTOPOHBLI COUYU —
75,3 M, Ha oaxonae co CTopoHbl Tyarnce — 68,9 M
KpyTH3Ha CKJIOHOB J10AMHbI JocTuraeT 30—35° Ceit-
CMHUYHOCTbH paltOHA CTPOUTENLCTBA — 9 0an0B 1S
COOPY>XE€HUH TMOBLILUEHHOW OTBETCTBEHHOCTH

B cTBOpe MOCTOBOIO repexo/1a KOPEHHBIE MOPO-
Nbl NPEACTABIEHbl OKPEMHEbIM MEPreJieM, U3BECT-
HSIKOM, JICBPOJUTOM U NMeCHAHWKOM BepxHiie ¢/1oU
KOPEHHBIX TOPOAd TPELIMHOBATHIE, MAITONMPOYHBIE
Huxe 30Hbl MHTEHCUBHOIO BLIBETPUBAHUS TTPOY-
HOCTb Mepreas Ha cxaTtue Bo3pacraer no 27,5 Mlla
(275 krc/cM?) v Bolte Thiornocts rpyHTa 2,50 T/M°
I1oBEpXHOCTb CKANbHOIO J10Ka CUAbHO HAKNOHEHA
[0 HanpaBJCHHUSM OT rop K MOpIO0 U OT BOPTOB 110~
JIMHBI K €€ TanbBery B CBA3M ¢ 3TUM niepertan Bbl-
COTHBIX OTMETOK KPOBAU CKATbHbIX TPYHTOB B pe-
aesax MIoLagoK CTPOUTENLCTBA HEKOTOPbIX ONOP
JOCTUTAeT HECKONbKNX METPOB

Ha kpyTbIX CKJIOHAX J0JIMHbI KOPEHHBIE [TOPO-
Nbl IEPEKPBITHl MATOMOL{HbIM CJI0EM LUEOEHUCTO-
FO CYIJIMHKA TBEPAOM (IMOAYTBEPAOH) KOHCUCTEH-

MK B cpenHe 4acTU MOCTOBOIO Mepexo/ia CKajib-
Hble IPYHTLI MOTPYKAKTCA Ha TNyOUHY 0KoJo 30 M
HUXXE COBPEMEHHOTO /1HA JOJMUHBI

[ eopusnyeckue UCCaea0BaHUs B CTBOPE MOC-
TOBOTO MeEepexoaa BBITOJNHSAINUC, B COOTBETCTBUU C
TpeOOBAHUAMU K padoTaM Mo CEUCMOpPa3BEIKE
[lensio paboT OBLIO onpefencHue CKOPOCTU pac-
MPOCTPAHEHUS YIIPYIUX MPOAOJIBHBIX U MOMEPEY-
HbIX BOJIH B KOPEHHbIX ITOpoAax U MOKPOBHLIX OT-
NOXEeHUIX s 3TOro BBIHIOJIHEHO HEIMPEPbIBHOE
CEMCMOMPOPUITHUPOBAHUE METOJIOM MPOAOJIBHBIX U
[IOIEePEUHBIX NPeJOMIEHHBIX BOJIH PaboThl ocylile-
CTBJISJIUCh Ha ceicMonpoduae JUIMHONU 276 M 1pH
HaMOONbIIEH [TTYOMHE 30HAMPOBAHUSA 10 35 M

[IpononbHble U OMEpPeYHbIE BOJHBI BO30YX-
OAJTUCh yIapaMy KYBAJAbI [10 BKOIIAHHOU B IPYHT
nocke PacctodHue Mexy NYHKTAMU YAAPOB CO-
cTaBasijio 46 M, u1ar CeMCMONIPUEMHUKOB I10 I1PO-
o — 2 M 00Ut 00beM padoT — 84 PU3HUEC-
KUX HAOMIOAEeHUS T10 NTPOAONBHBIM U 88 HA0JII0AE-
HUU 11O MONEepPEeYHbIM BOsIHAM Perucrtpauus KoJe-
OaHUN [PYHTaA MIPOBOAUNACE HA UUPPOBON CEUC-
MocTaHUUU «S-2 Echo»

O0padboTKa 1oseBsix reo@U3nYeCcKmux JaHHbIX
[MO3BOJMIA HAUTU TJIYOMHDBI 3aJiIeTaHUSA pa3HbIX MO
CEUCMUUYECKHUM CBOWMCTBAM CJIOEB I'PYHTa U OIIpe-
AEIUTL CKOPOCTh PACIPOCTPAHEHUSA B HUX MMPOIOJIb-
HBIX Y TTOTIEPEUHbIX CEMCMUYECKUX BOJIH CpenHue
3HAYEHUS CKOPOCTU B KOPEHHBIX MOPO/J1aX HA yyac-
TKE CEUCMOIIPOPUIUPOBAHUS COCTABUIU 1S ITPO-
OONbHBIX BOJH 2723 M/C, 1151 TIOTIEPEYHBIX BOJIH —
1077 M/c DTU BEeIUYUHBI 3HAUUTENLHO OOMbLIE
CKOPOCTEU TIPONOJIBHBLIX U MNOMNEPEYHLIX BOJH B
[TOKPOBHBIX OTJIOXKEHUSX

110 cKoOpOCTSAM nonepeyHbIX BOJAH B aJLIIOBU-
AJTbHOM TONILE YBEPEHHO IMPOCJICXKMBACTCSH TPAHU-
[, pasnensdiolas I'pyHTbl CO CKOPOCTAMU V. OT
300—360 m/c no 590—680 m/c bosnee Hu3KUe 3HA-
YEHUS] CKOPOCTEH OTHOCSATCH K CJOSIM OTNOXEHU
CYMMAapPHON MOIUHOCTBLIO 10—12 M, BKITIOUAIOLLIUM
raNeYHUK C CYIJIMHUCTBIM 3aMOJHMTENIEM U TYIOI-
JACTUYHDBIA CYIMTUMHOK [1OBBILIEHHBIE CKOPOCTHU
OTHOCATCS K 0oJiee APEeBHUM OTJIOXKEHMUSIM, 3aj€-
raloMM Ha rnyorHax ot 10 1o 30 M DTH OoTI0Xe-
HUST MPEACTABACHDbI rpaBUeM (TATbKOU) C CYIJIU-
HUCTbIM 3aMMOJAHUTEIEM

| eobu3nyeCKMe JAHHbBIE [T03BOJIMIU HAUTU CEH-
CMHYECKHUE XKECTKOCTHU CNOEB FPYHTA, NpUpalLleHue
CEUCMHUYHOCTHU B MUKPO30HAX MOCTOBOIO Iepexoa
U KOSMPULIMEHTb] HA TPYHTOBbIE YCI0BUS PaccMoOT-
puM nipoueaypy CMP Ha npuMepe pacyeta ceic-
MUYHOCTH TIOLIAN0K 11oa onopbl Ne 1.7 1 9

PacyeT nonpaBokK Ha PYHTOBLIE YCJIOBUSA CBO-
AUTCHA K ONPEACTEHUIO CEUCMUYECKON XECTKOCTHU
PACYETHON TONWIM TPYHTA B OCHOBAHUM KaXIOU
OITOPbl U K BBIYUCIAECHUIO KOIPDUUUEHTOB Krp

Onopa No | ycTpoeHa B BUI€ TUIOCKOU paMbl,
LLIECTH CTOEK KOTOPOU NMOrpyXeHbl B rpyHT C pure-



JIEM paMbl COCJIMHAETCS LKAMHON 0OJIOK, CyXKa-
LMK Ui ONMUPaHUS OAJTOYHOro pa3pe3Horo rnpo-
JIETHOTO CTPOEHUS U3 XKeJlie300eToHAa WIMHOMU 21 M.
CTOMKM paMbl BBITTONHEHBI B BUAE OYpOHAOUBHBIX
CBail, COOpyXaeMbIX 0€3 HM3BACUEHUS CTaJIbHBIX
oOcanubix Tpyo anameTpom 0,72 M. JInnHa ¢Bau ot
HU3a QYHAAMEHTHON MAUTLI (pUTesist OMOpbI) —
18,0 M, niMHA oOCaaHbIX TpyO — 13,5 M.

Ha nnaowanke ctpoutensbcTBa onopbl Ne 1, Ha-
XONsILLeMCcSa Ha 1MOJIOFOM y4YacTKe MpaBoOepeKHO-
ro CkJIoHa, BOJIM3KU €ro BEPLIUHbI, C MOBEPXHOC-
TU JI€XXHMT HACbLINHOW rpyHT. HMXe 3aneraet ciaou
TBEPAOTrO (MOJVTBEPAOro) HEOCHUCTOTO CYIJIUH-
Ka MOLUHOCTBIO A, = 8,0 M, 1IOACTUIAEMBIH CJIOEM
FAICYHUKA OCAAOUYHDBIX NOPOA ¢ TANHUCTBIM 3aT10J1-
HuteseM 10 20—40 % Mol HOCTbIO 0KOJ0 2,0 M.
Elle HMXe HAYMHAETCHd MAacCCHB CKaJ1bHLIX IMOPOA,
[MPEeACTABJIECHHLIX CPEAHEN NMPOYHOCTH TPECLIMHO-
BAaTLIM MepresieM ¢ NpoCcaosaMu NecyaHmMka v aneB-
poauta (10—15 %). Yron nangeHust KpoBJiu CKaJlb-
HBIX MOPOL MoMepeK OCH MocTa okoso 30°, BAOAb
OCH MOCTa — MeHee J°.

JInst ueneit CMP ocHoBaHnue onopbt Ne 1 ripu-
HIYIMaeM COCTOSILIUM M3 ABYX cioeB (puc. 3.1). 3a-
Neraiolunii ¢ NMOBEPXHOCTU HACBLIIITHOM TFPYHT M3
pacyeTHOM TOJILM UCKTIoUaeTCsl. TakuM o0pa3om,
BepXHsis rpaHuua pacyetHoH tomuu (BI'PT) npo-
XOJIUT B YPOBHE KPOBJIN CYIIMHKA.

o K
™ ﬂ [ToBEPXHOCTH IpyHTA

HacbhinHon TpyHT

_-ﬁ_

BIPT

CyTJIUHOK
TBEpAbIH
(NOAYyTBEPIBIN)

p = 1,95 T/M°
Vo= 300 m/c

PacueTtHast TOOWA rpyHTa
800
1 800

[ ascyUHUK
p = 2,00 T/m°
V =590 m/c
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Meprenb
TPCLUIMHOBATHIN

p = 2,45 /M’
V = 1077 M/C

3
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Puc. 5.1. Cxema rpyHTOBOrO OCHOBaHMs ONopbi N |

CelicMMYeCKHUe CBOUMCTBA TJIMHUCTOrO CJ104
XapaKTEPU3YIOTCsl MIOTHOCTbIO p, = 1,95 1/M°,
ckopocTbio ceitcmuueckux Bonn V, = 300 Mm/c,
ceiicMuuecKoi xecTtkocTbio p, V,, = 1,95 - 300 =
= 585 1/M%c. JInga HHUXHero ciaos (rajedHuKa)
npuHumaem p, = 2,0 T/M?, ckopocTb ceiicMuyec-
kux BoaH V, = 590 M/c, ceicMHUecKylo XecT-
KOCTb P, V, = 2,0 - 590 = 1180 1/m*c.

CpenHeB3BeLLEeHHYIO CEHCMHYECKYIO XKECTKOCTD
pacyeTHOHN TOJIUM MOUIHOCTLIO 10 M onpenensiem
no dopmyiae (3.2)

v _ 2.0V 5858411802
SEEN” 10

4YTO COOTBETCTBYET TOJILAM Kareropuu Il no cen-
CMHUYECKUM CBOUCTBAM.

CornacHo dopmyne (3.1) koapduuUeHT Ha
CEMCMUUYECKYIO XKECTKOCTb OCHOBAHUSA OYAET

= 704 T/M*C,

635 655
1,67 lg{———} 1,67 g —
Krp =9 p¥; = (704] _ 0,96

Onopa Ne 7 pacrnoaoxeHa B CpeaHEN 4aCTH
pe4YyHOU NOJUHDLI. PYHAAMEHT OIOPHI 3aTIPOCKTHU-
pPOBaH B BHIE POCTBEPKA U3 BEPTUKAJIBHBIX OY-
poHabUuBHBIX cBait aMameTpoM 0,72 M, o0bEAU-
HEHHBIX XeJie300eTOHHOM IUIMTON. JUTMHA CBall HUXKE
MOAOLLUBLI GYHAAMEHTHOM T1UThI paBHa 30 M. HMX-
HUEe KOHLIbl CBaMW 3aAeNaHbl B KOPEHHYIO IMOPO-
Yy, BEpXHHUE KOHLIbl 3aBE/IeHb] B TIJIUTY POCTBEP-
Ka.

Cpau ycTpanBaloTcs 0€3 u3Bne4eHHUs 00CaTHBIX
TpyO, UMerwux auamerp 0,72 M MpHU TONILUHE
cteHku 10 MMm. TloTpeOHOCTL OOcamHbIX TpyO HAa
onopy 1404 m unu 244 1. Takum obpa3oM, pacxol
CTAJIM HA COOPYXEHMUE CBAMHOIO (pyHJaMEHTa O-
HOM OIOpbl COCTABNSAET 284 T, U3 KOTOPBIX HA ap-
MaTYpPHbBIE KapKachbl CBAl MPUXOAUTCS TOJIbLKO 15 %.

OroyioBOK CBaMHOI'O pOCTBEPKA COCTOUT U3
dyHAAMEHTHOUW TUIUTHI TONUMIMHON 3,25 M C pas-
MepaMu B raHe 10X15,5 M u unokons. Ilocue-
NHUN UMEET POPMY YCEUEHHON MUPaAMHIbI CO CTO-
poHaMu ocHoBaHUsa 10X15.5 M 1 pa3zmepaMu no
oopesy 5,1x10,6 M. Boeicota nokonsa 4,0 M, ero
OOKOBbI€ I'pPaHU HAKJIOHEHBI K BEPTUKAIU T10OA
yrinom 31,5°.

Han uokonem oropa umMeer popMy NyCTOTE -
JTOTO MHOTOI'PaHHUKA C TOJIUHOMN cTeHOK 30 cM.
O0beM OETOHHOM KNaAKH 3TOU YacTU OMOPbl —
643 M’ knacc 6etoHa B 25. CteHKH KOpOOKH ap-
MHUPVIOT CO CTOPOHBLI HAPYXHbIX U BHYTPEHHMUX
rpaHen BEPTUKANBLHOMW apMaTypoM Mepuoanyec-
KOTO nMpo@uisg W FOPU3OHTAJIBHOHN TNaJAKOM ap-
MaTypoi. BbicoTa Onopb!l OT LLOKOJIS J0 HU3A PU-
reng 62,5 M.

CIBUTY IMPOJETHOIO CTPOEHUS OTHOCUTENBHO
OMOpbI B MOMNEPEYHOM K OCU MOCTa HamnpaBlIeHUHN
MPEernsiTCTBYET AHTUCEUCMUUYECKOE YCTPOMUCTBO,
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CIPOSCKTUPOBAHIIOE CeBKABIUINPOAOPHUN. YCTPON-
CTBO BBIMOJIHEHO B BUJle CBAPHOM PAaCKOCHOM (pep-
Mbl, MPUKPEIJIEHHON K NOMKPATHOMH OankKe MEX-
Ny AOMKpPAaTHBIMU TYMOaMH.

JIntonornueckuit paspes no ocu onopsl Ne 7
BKJIIOYAET CJIOW rajieyHUKa MOLWHOCTBIO 8,5 M, CIOU
TYroraCTUYHOIO CyIIMHKA MOLIHOCTBIO 4 M U CJTIOU
[PABUUHO-FAIEYHUKOBDbIX OTJAOXEHUH MOLLHOCTbIO
|6 M. YCI0BHBIE COIPOTUBJIEHUS CXATHUIO CYTJTIMHKA
M rPABUUHO-TANIEYHUKOBbBIX OTJOXEHMH COCTABJIA-
10T cooTBeTCTBEHHO 0,15 MTla (1,5 kre/cm?) u 0,5—
| MITa (5—10 xrc/cm?), otHocTh — 1,97 M
2.30 /M3,

[lockonbky dyHAaMeHTbl BBICOKUX OMOP CO-
OPYKAJIUCh B KOTJIOBAHAX, OTPAXXAECHHBIX CTA/IbHBIM
LIMYHTOM, MOXHO CYHUTaTb, YTO CBONWCTBA I'pyHTA
B ypOBHE (PYHAAMEHTHDIX [UIMT HE OblIM HaApYLE-

Hbl B CTPOUTENALHLIN neproa. [losToMy ansg 3TuX
OITOP BEPXHHASA rpaHULI@ pacCi€THOUN TOJILLK TPYHTA
PaCITOJIOXKEHA B ypOBHE BEPXA (PYHIAMEHTHBIX TUIUT.
HuxHsst rpaHrMua pacd€THOU TONMIUKY COBMANAET C
KpOBAel CKanbHOIo rpyHTa (pHUc. 5.2).

[lon onopoit Ne 7 pacyeTHas TOJLIA FPYHTA
COCTOUT U3 Tpex cyioeB. st BEpXHEro Cj1osi MOLL-
HOCTBIO A, = 8 M TLIOTHOCTB P, = 2,30 T/M°, cKO-
poCThb nonepeyHwix BojaH V, = 300 m/c, ceUCMHU-
yeckasi xectkocts p, V., = 2,30 - 300 = 690 1/m*C.
Jlns cpenHero ¢ios MOWHOCTBIO A, = 4 M 3TH Xa-
PaKTepUCTUKM OynyT: p, = 1,97 T/Mg, V., = 300 M/c,
0,V,=1,97 - 300 = 591 1/M?-c. Ana HIDKHETO C1OA
MOLLUHOCTbIO 16 M TUIOTHOCTb [PYHTA, CKOpPOCTb
[TOITEPEYHBIX BOJH U CEUCMUYECKAd XECTKOCTDL YBE-
naMuMBaloTes 1o p, = 2,30 /M, V= 590 m/c u
0, V., = 2,30 - 590 = 1357 1/M*c.
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[ aneuHuk
BOAOHACHKILUIEeHHbLIHN

p = 2.30 1/M°
V.= 300 m/c

|

400

4

CYIJIMHOK
p = 197 /M
V.= 300 m/c

PacucTHas ToOJIlIA rPyHTaA

1600

HIPT

| paBuKHO-
FAIeYHUKOBBIU
I'PYHT ¢
CYTAUHMCThIM
3anQJIHUTeIeM

p = 2.30 t/Mm°
Vo= 590 M/c

3000

f‘ﬁ..il‘..-----t-'----i-ll-I-I-----I‘--------.l'-F------1-*‘-i-...ﬁ-l.
‘---..‘-------.'.-----—-------------ﬁ.i.I-I---'---'-II----.---I-‘-II
'--..-.---‘--.-'-------ﬁ-'-_---.--i‘-ﬁihﬂ-.--.-I--.-h---.Iﬂ...l.---.----.--

LR R B EE T ey, oarareareny B B B BN N BE B U B OB R B OB OB N BN O W BN RN A B A R OB B R B N R R W BN N B R OB BN BN N N RE B BB NN R B BB BB BN B BN NI B BB BN B B
‘-.‘.-------.-----.--‘---------i---'.-I--------F‘--I----1------*.-.-

'---‘---..-----.IIII-I-‘----.--.-.--.-.-------III-I--II-----ﬂ-----.-ll-

&
A oo w @ S oE o S E W o m m o omfwowm o W W W R N N ow ol ol oW ow W oW Al W B O W M WO W NS B R R R RS EErwm o g RS W

Meprensb
TPEMHOBATBIN

p = 2.45 /M7
Vo= 1077 m/c
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