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BBEJAEHUE

AKTYaJIbHOCTh TeMbl HCCJIeAO0BAHUS. MaccoBoe CTPOUTENbCTBO 3JaHUN U
COOpPYKCHMI, a Tak)Ke BO3BEACHHME YHHUKAIbHBIX 00BekTOB Ha CeBepHoMm Kapkaze
MOCTOSIHHO OCJIOKHSUTA M OYJIyT OCJIOXHSTH JECCOBBIE IPOCATOUHBIE TPYHTHI, KOTOPbIE
3aHUMAIOT OKOJI0 85 % 101U ¥ ¢ KOTOPHIMU CBSI3aHbI PAKTUYECKHU BCe eopMmanuu
3IaHui B coopykeHuit B peruone [35; 97; 98; 115; 117; 164; 174, 175].

[ToBbimienre kayectBa U APGHEKTUBHOCTH CTPOUTEIHCTBA Ha MPOCATOYHBIX
IPYHTaX B 3HAYUTEIBHOW CTEIIEHH 3aBUCUT OT IIPABUJIBHOM OLIEHKH UX CBOMCTB M BBIOOpA
¢bynnamenToB. TpaaIulMOHHO CUMTAETCA, YTO MPU CTPOUTENBCTBE HA CHAOBIX U
MPOCAIOUHBIX TPYHTAX MPUOPUTET MPUHAJJICKUT CBAHBIM (PYHIaMEHTaM.

Hamm nccnenoBanus mokasaiy, YTO CBaU B IPOCAIOYHBIX TPYHTAX PETMOHA MOTYT
ObITh PUCKOBAaHHBIM W HEHAJAECKHBIM BHJAOM ¢yHIaMeHTOB. HekoTopele 3manus,
MIOCTPOCHHBIE HA CBasiX W MPOCATOYHBIX TPyHTax B I.r. byneHHOBcke, I'eopruescke,
KucnoBoncke, Pocroe-na-/lony, Bonromoncke, Kabapauno-bankapuu, YeueHo-
Wurymerun u Ap., UCTIBITATM aBapuiiHble nedopMaliiu, Uisi UCHPaBICHUS KOTOPBIX
NOTPEeOOBANTKCH 3HAYUTENIBHBIE CPEICTBA U CIIELIMAIBHBIE METO/IbI YKPETJIEHUSI TPYHTOB.

[To nanueim B.U. KpytoBa u ap. [97, c. 66-68; 98, c. 8, 93], cymmapHbIe 3aTpaThl
Ha BOCCTaHOBJICHHE JIe(QOPMUPOBAHHBIX 3/IaHUM U COOPYKCHHUH, TMOCTPOCHHBIX Ha
cBaliHbIX PyHIaMeHTax, coctapisieT 20-60% OT CTOMMOCTH CTPOUTENIBHBIX padoT.

JL.T. Mapuymnonsckuii [117] u 3.I'. Tep-Maptupocsu [164, c. 320] coolmiator, 4To
«U38ECMHbBL MHO20UUCTEHHblE CYYAU, KO20d U3-3d NPOCAOKU JECCOBbIX 2PYHMOS8 C8AU
oasanu 3HauumMenbHvle NPOCAOKU, YMO HPUBOOUNO K ABAPUUHBIM CUMYAYUSIM...
3ampamul Ha pemoHmHble U B0CCMAHOBUMENbHbIE PAOOMbL NPU CMPOUMENbCEe HA
néccosvix epynmax cocmaensiiom 30-40 % om nepeonauanvHou CmMouMocmu
COOPYIHCEHUL.

P.A. Manrymes u ap. [115, c. 130-131] oTMeuaroT 3HaYUTENBHOE PACXOKICHUE
MEXIY pacyeTHbIM M (DaKTUUYECKUM 3HAUYEHHEM HECyIleld CIOCOOHOCTH cBail u3-3a
cllaboil M3YYEHHOCTH (UBUYECKUX TIPOILECCOB B HENpOCAOOUHbIX TPYHTAX H

H€O6XOJII/IMOCTB HpI/ICHOCO6H€HI/I${ HOBBIX T€XHOJIOTHMM M3TrOTOBJICHUS CBall K MECTHBIM



TPYHTOBBIM ycloBUsM. OHH CUHMTAIOT pPa3pabOTKy JOCTOBEPHBIX METOIOB OIICHKHU
HECyIIel clocoOOHOCTH CBall aKTyallbHOM 3a/1aueil 1151 HH)KEHEPOB-T€OTEXHUKOB.

M.H. Tonpmmreiin [52] yka3zaqm Ha HEOOXOAUMOCTh HCCIICIOBAaHMN CBalHBIX
GbyHIaMEHTOB B MPOCAOYHBIX TPYHTAX O] YK€ TOCTPOSCHHBIMH TSKEITBIMU 3TAHUSIMH.

Tema guccepranuu COOTBETCTBYET MACOPTY Hay4HOU crnenuanbHocTr: 05.23.02,
a uMeHHO mnyHKTY 2 — «Co3gaHue HayyHbIX M METOJO0JIOTMYECKHMX OCHOB
(GYyHIAMEHTOCTPOEHUST U MOJI3EMHOIO CTPOUTENHCTBA B CIIOXKHBIX HHXKEHEPHO-
re0JIOTHYECKHUX, TUIPOTEOJIOTUUECKUX U MPUPOJHO-KIMMATHYECKUX YCIOBHUSX, a TAKKE
Ipy OCOOBIX MPUPOJHBIX M TEXHOTECHHBIX BO3ACHCTBUAX»; MyHKTY [/ — «Pa3paboTka
HOBBIX METOJIOB pacyeTa, KOHCTPYUPOBAHUS U YCTPOMCTBA OCHOBaHUH, (DYyH/IaMEHTOB U
MOA3EMHBIX  COOPY>KEHUW TPU  PEKOHCTPYKIMHU, YCWICHHMHM W  JIMKBUJALHUH
aBapuUHBIX cuTyauui»; NyHKTY 11 — «Co3gaHue HOBBIX HWHKEHEPHBIX METOJIOB
npeoOpa3oBaHus TPYHTOR JIJIs TTOBBIIIIEHUS HECYIEH CITOCOOHOCTH OCHOBAHU M 3/IaHUH U
COOpY>KeHUH (YIUIOTHEHUEM, 3aKPEIJICHUEM, apMUPOBAHUEM, 3aMOPAKUBAHUEM U JIP ).

O0bekT mcciaenoBanusi. CpailHble (YyHIaMEHTBI U NPOCATOYHBIE JIECCOBBIC
rpyHThl CeBepHoro KaBkasa.

IIpeamer uccaenoBanmus. Hecymas cnocoOHOCTh CBallHBIX (PYHIaMEHTOB Ha
néccoBbix TpyHTax CeBepHoro Kamkaza kak (axTop HaAEKHOTO CTPOUTEITHCTBA U
0e3aBapuiHOM PKCIUTyaTallly 3IaHUA U COOPYKEHHM.

Crenenb pa3padOTAaHHOCTHM TeMbl HCCIeI0BaHUsA. bonbpliod BKiIag B
UCCJICIOBAHUE HECYIIEeH CIMOCOOHOCTH CBAalHBIX (PYH/IAaMEHTOB Ha OOBIYHBIX U
npocagouHblx rpyHTax BHecian FO.M. AbGenes, M.IO. AGenes, JI.C. Amapsn, B.IL
AnanbeB, FO.A. barmacapos, A.M. baprtonomeii, b.B. baxonaun, B.1. bepman, A.H.
boromonos, A.K. byrpos, A.I'. bynrako, Bopo6kor JI.H., B.I'. Tl'amukwuii, N.A.
['annues, H.b. T'apeeBa, A.J[. I'mneman, B.H. T'onyOkxoB, M.H. T'onpamreitn, b.B.
['onuapoB, M.U. T'opoynos-Ilocanos, A.JI. T'otman, A.A. I'puropsi, b.1. Jlanmaros,
H.A. Henucos, B.K. JImoxoBckuii, A.M. [3aro, B.Il. JIpi6a, K.E. Eropos, C.H.
EBtymenko, B.M. Enukees, A. K. XKycyno6ekos, FO.K. 3apeukuii, P.C. 3uanrupos, B.B.
3namenckuid, B.A. 3ypuamxku, B.B. Unbuues, O.H. Ucaes, B.U. Kammpckuii, C.H.

KnenukoB, A.C. KoaneB, B.A. Kosanes, I1.A. KonopanoB, M.II. Koxanenko, B.H.



KpyroB, Bb.M. Kymaukun, B.W. Jlebenes, A.A. Jlyra, P.A. Manrymes, JLI.
Mapuynonsckuit, I'.B. Mutkuna, A.A. Myctadaes, A.U. [lonumyxk, A.b. [Tonomapes,
B.A. ITmennukuna, A.K. Pangkesuu, 1.b. PeokkoB, U.N. Caxapos, .. Ckubun, 3.T".
Tep-Maptupocsn, K. Tepuaru, FO.I'. Tpodpumenkos, B.M. Yaunxkuii, C.b. YxoB, A.b.
danees, B.U. ®exnun, 1U.B. ®unaes, H.A. Lpirouy, I'.I1. YeboTtapes, /.M. lllanupo,
ATl. Mamkun u gp. Ux ycuiausiMud co3jgaHa HOPMATUBHO-TEOpeTHYeckas 0Oaza
NPOEKTUPOBAHUSA CBAMHBIX (PYHJAMEHTOB Ha OOBIYHBIX M TMPOCATOYHBIX TPYyHTaX M
MTOJTYYEHBI BaXKHBIE PAKTUYECKUE PE3YJIbTAThL. TE€M HE MEHEE, OCTAKOTCS HEPEIICHHBIMU
BOIIPOCHI OLIEHKH HECYIIEN CIOCOOHOCTH CBaid, CBA3aHHBIE C MPOCATOYHOCTHIO JIECCOBBIX
TPYHTOB, PEIICHHE KOTOPBIX MO3BOJIMT MOBBICUTHh HAJAECKHOCTh U IKOHOMUYHOCTbH 3TOTO
WHyCTPUATIBLHOTO BUAA (PYyH/IaMEHTOB.

Heab nccjieqoBaHusi — U3YYUTh BIMSIHUE MPOCATOYHBIX TPYHTOB HAa HECYIIYIO
CHOCOOHOCTH cBaHbIX (pyHAaMEeHTOB B ycioBusix CeBepHoro KaBkasza.

B cOOTBETCTBHHU € TOCTABICHHON LIEIBIO PELIAIACH CIEAYIOIINE 3a4aA4M:

1. A3yuuts pacripocTpaHeHuE, CTPOECHHUE, COCTAB U CBOMCTBA JIECCOBBIX TPYHTOB
Cesepo-KaBkasckoro pernona 1 00b€KTOB, IOCTPOSHHBIX HAa CBalHBIX (DyH/IaMEHTAaX.

2. JIaTh OLIEHKY METOAaM MPOCATOYHOCTH JECCOBBIX TPYHTOB.

3. BINOJHUTH aHAJIN3 CTPOUTENIBHBIX HOPMATUBOB 110 TPOCKTUPOBAHUIO CBAWMHBIX
(GbyHIaMEHTOB Ha MPOCATOYHBIX TPYHTAX.

4. BbIONHUTH aHAIW3 U OOOOIIMTH OMBIT MPOEKTHUPOBAHUSA, CTPOUTENHCTBA U
OKCIUTyaTallui 3[aHUW U COOPYKEHHH, MOCTPOCHHBIX Ha CBaWHBIX (PyHIAMEHTax M
JECCOBBIX ITPyHTAX B ycioBusax CeBepo-KaBka3ckoro pernoxa.

5. Pazpaborath u 00OCHOBaTh METOAbI MOBBILIEHUS HECYLIEH CIOCOOHOCTH
CBalHbIX (YHJAAMEHTOB B MPOCAJOYHBIX TPYHTAX MPU HOBOM CTPOUTEIHCTBE U
PEKOHCTPYKIIMH CYLIECTBYIOLIUX OOBEKTOB.

6. CocTaBUTh pEKOMEHJALMHU MO TMPUMEHEHHIO CBalHBIX (QYHIaMEHTOB Ha
npocagouHbix rpyHTax CesepHoro KaBkasa.

Hay4ynasi HoBU3Ha padoOThI.



1. BriepBbie BBITIOJIHEH PETMOHAIBHBIN aHamn3 jéccoBor Gopmanuu CeBepHOTO
KaBka3a ¢ nenpro 000CHOBaHMSI TPOEKTUPOBAHUS CBAWHBIX (DYHIAMEHTOB MPU MAaCCOBOM
CTPOUTEIBCTBE, & TAKKE KPYIMHBIX U YHUKAIBHBIX 00BEKTOB.

2. BoisiBIeHBI HAyYHO OOOCHOBaHHBIE 3aBHCHUMOCTH MEXIY XapaKTepUCTHKAMHU
COCTaBa M CBOMCTB JIECCOBBIX TPYHTOB, IMOJIE3HBIE JJIs1 MPAKTUYECKOTO UCIIOIb30BaHUS
IIPU MPOEKTUPOBAHUU CBAWHBIX (PYHIAMEHTOB Ha MPOCAOUHBIX TPYHTAX.

3. BmepBble u3y4yeH OMNBIT NPOCKTHPOBAHUS M CTPOUTENBCTBA 3MAAHUNA U
COOPY>KEHHUI Ha CBaHBIX (PyH/IaMEHTaX U Ipocagounbix rpyHTax CesepHoro Kaskasza.

4. C ygactuem aBTOpa pa3paboTaHbl ¥ ONPOOOBAHBI HOBBIE KOMIUIEKCHBIE METO/IbI
YKPEIUIEHUsS] TPOCAJOYHBIX I'PYHTOB [JIsl TIOBBILIEHUSI HECYIIEH CIOCOOHOCTH CBAHBIX
(yHIaMEHTOB BHOBb CTPOSLINXCS U aBapUUHBIX OOBEKTOB.

Teopernyeckasi U MPAKTUYECKASA 3HAYMMOCTb PadOThI.

1. Ananu3 u 000OIIEHUE ONbITa CTPOUTEIHCTBA HA CBAaWHBIX (yHIAMEHTaX B
IPOCaJOYHBIX TPYHTAX IO3BOJISIET TIOBBICUTh HAJAEXKHOCTh U 3(PPEKTUBHOCTH
MPUMEHEHUSI 3TOTO UHAYCTPUAIBHOrO BUJa ()yHAAMEHTOB IIPH HOBOM CTPOMTENIBCTBE,
PEKOHCTPYKIIMU U BOCCTAHOBJICHUH aBapUNHBIX OOBEKTOB.

2. Ilomy4deHHbIE 3aBUCUMOCTH MEXAY XapaKTEPUCTUKaMHU COCTaBa, COCTOSHUS U
CBOMCTB JIECCOBBIX T'PYHTOB ITO3BOJISIIOT JaTh NPEIBAPUTEIBHYIO OLIEHKY HeCyllei
CHOCOOHOCTH CBaWHBIX ()yHIaMEHTaX B CIIOXHBIX TPYHTOBBIX YyclIOBUsX CeBEpHOro
KaBka3a 1 MOTyT OBbITh MCIOJB30BaHbI B APYIMX PErHOHAX CTPaHbl C aHAJOTUYHBIMU
IPYHTOBBIMH YCJIOBUSIMH.

3. «PekoMeHauMy MO MPUMEHEHUIO CBAaWHBIX (PYH/IaMEHTOB Ha MPOCAAOYHBIX
rpynTax CeBepHoro KaBkaza» mocne ux oOCYXIEHHS U KOPPEKTUPOBKU MOTYT OBITh
UCIIOJIb30BaHbl B KadecTBe pernoHainbHeIX TCH (TeppuTopranbHbBIX CTPOUTENBHBIX
HOpM) cyOBekToB FOra Poccum.

3HAaUECHHE TIOJIYYEHHBIX pE3YyJbTaTOB Il NPAKTUKH CTPOUTENIBCTBA HA
IIPOCATOYHBIX IPYHTAX NOATBEPKAECHO CIIPAaBKaMU IPOU3BOICTBEHHBIX OPraHU3aLlUi.

MeTom0/10rMsl 1 METOABI JUCCEPTALMOHHOTO UCCJIEI0BAHMS.

Metononornyeckyro 0a3y COCTaBWIM HaydyHble TpPYAbl OTEUECTBEHHBIX U

3apyOexKHBIX aBTOPOB. McclienoBaHue NpocaouHbIX IPYHTOB U OOBEKTOB, TOCTPOEHHBIX



Ha CBallHBIX (yHIaMEHTaX, IMPOBEICHO aBTOPOM Ha OOJbIIEH YacTH TEPPUTOPUU
Cesepnoro Kagskasza. [l 3TOro norpeboBanoch:

- U3YYUTh apXUBHBIEC U OMYOIMKOBAHHBIE TaHHBIE O JIECCOBBIX IPYHTaX PErHOHa;

- C BBIE37IOM Ha MECTO U3Y4YHUTh cocTosiHue 6osee 80-TH 00BEKTOB, MOCTPOCHHBIX
Ha CBaliHbIX (pyHIaMeHTax B JIEccoBbIX rpyHTax CraBponoibckoro u KpacHogapckoro
KpaeB, PocToBckoit o6nactu, Kabapauno-bankapuu u Yeueno-UHrymeTuu;

- U3YyYUTh HAYYHO-TEXHHYECKYIO JHTEpaTypy ¢ HOPMaTUBHYyIO 0azy
MIPOEKTUPOBAHMS CBAW B IPOCATOYHBIX IPYHTAX;

- B JIOJDKHOCTH TJIABHOTO KOHCTPYKTOpAa NPHUHATH Y4acTHE B NMPOEKTUPOBAHUU
OTBETCTBEHHBIX OOBEKTOB HA MPOCATOYHBIX TPYHTaX B PETHOHE.

Nudopmanuonnas 6a3a uccjie10BaHMs.

NudopmanmonHoii 02301 NCCAETOBAHMS SBISIOTCA:

— Hay4YHbIE CTaThH, KHUTH, JOKJIAJIbl 1 MaTEpHUAJIbl HAYYHBIX KOH(EpEHIINH;

— ouIanbHbBIE HOPMATUBHBIE TOKYMEHTHI 110 TEME UCCIIeI0BAHNUS;

— TPOEKTHO-MU3BICKATENIbCKAsl U HCIIOJIHUTENbHAS JOKYMEHTAUsl 0 00BbEKTaM,
MOCTPOEHHBIM Ha CBaHBIX ()yHIAAMEHTaX U MPOCATOUYHBIX TPYHTAX B PETUOHE;

— pe3yJIbTaThl COOCTBEHHBIX pPa3padOTOK.

IHon0keHus1, BLIHOCHUMBbIE HA 3ALIUTY.

1. Pernonanpupiii ananu3 jaéccooii (opmaruu CeBepHoro KaBkasza ¢ 1eibio
MPOEKTUPOBAHMSI CBAaHBIX (DYyHAAMEHTOB.

2. Hayuno o0OCHOBaHHbIE 3aBUCHMOCTH MEXIY XapaKTEpUCTHKAMHU COCTaBa U
CBOMCTB JIECCOBBIX TPYHTOB [UJIi KX MPAKTUYECKOTO0 MCIOJIb30BaHUS  IPHU
MPOEKTUPOBAHUH CBAHBIX ()YHIAMEHTOB Ha MPOCAIOYHBIX TPYHTAX.

3. MeToasl TOBBIIEHUS HECYIEH CIOCOOHOCTH CBalHBIX (YHIAMEHTOB Ha
MPOCATOYHBIX TPYHTAX PH HOBOM CTPOUTEIBCTBE U ABAPUUHBIX CUTYALUSX.

4. PexomeHaauu MO MPUMEHEHUIO CBAaWHBIX (DYHIAaMEHTOB Ha MPOCATOYHBIX
rpyHTax CeBepHoro KaBkasa.

JloCTOBEPHOCTH NOJyYEHHBIX PE3YJIbTAaTOB MOITBEPKAACTCS HAYUYHBIM aHAIU30M
00JbIIOT0 00bEMa XapaKTEPUCTUK COCTABA U CBOMCTB MPOCATOUHBIX JIECCOBBIX IPYHTOB;

OOBEKTHBHBIM  AHAJIM30M aBapUUMHBIX JeopManuii 3JaHUd U COOPYKEHHIA,



MOCTPOCHHBIX Ha CBallHBIX (PyHIAMEHTaxX M JECCOBBIX TpyHTaX; 3((PEKTHBHOCTHIO
PEKOMEHJAMI M pPEaJu30BAHHBIX MPOEKTOB, BBIIOJHEHHBIX C YY4aCTHEM aBTOpa Ha
KPYITHBIX IIPABUTEIbCTBEHHBIX CTPOMKAX PETUOHA.

JInuHbli BKJIAJ aBTOpa IUCCEPTAllMU 3aKIIOYACTCS B pa3pabOTKE METOAUKH
KOMILJIEKCHOTO METO/Ia YCTPAaHEHHsI MPOCAJ0YHOCTH, MOATOTOBKE MYyOJIMKalUA IO
MaTepuaiaM AUCCePTAMOHHON paboThl, aHANIM3E PE3yJIbTaTOB IKCIEPUMEHTAIBHBIX U
TEOPETHUYECKUX HCCIAEAOBAaHUI U B (POPMYJIMPOBKE 3AKIFOUEHUN, OINPEAEIIIOMIMNX
MPAKTUYECKYIO 3HAUUMOCTb U HAYYHYIO IEGHHOCTh PaOOTHI.

AnpobGanus padboThl.

OCHOBHBIE MOJIOKEHUSI TUCCEPTAMOHHON PAaOOThI HOJOKEHBI U O0CYKJICHbI Ha!
Bcepoccuiickoit HayuHo-nipakTHueckoil koHhepeniuu «[IpombinuieHHas 6€30MacHOCTh
IIPY HEJPOIOJIb30BaHUU U oxpaHa Henap» (r. Eccentyku, mait 2015 r.); Beepoccuiickoit
HAy4YHO-TIPAKTUYECKON KOH(pEepeHIUU «PanmonansHOE U Oe3omacHoe
Heapornonb3oBanue» (r. Snra, centsadpsr 2015 r1.); IV-1 exeromnas Hay4HO-
npaktuyeckor koH@epeHuun Ceepo-KaBkaszckoro ¢enepanbHOro YyHUBEpPCUTETA
«YHuBepcuTeTcKass Hayka — peruony» (r. Craspomonb, CKOVY, ampens 2016 r1.).
OCHOBHBIE TIOJIOKEHUSI JTUCCEPTAUMOHHOW pPAaOOThl JOJOXKEHBI M OOCYXKIEHBl Ha
3acemannu kadenpsl "CrpoutenbetBo" CKOY (mpotokon Nel3 ot 24.06.16 ).

BHeapenue pe3yabTaToB HCcJaeA0BaHMs. Pe3ynabTaThl HCClIeTOBaHUN OBLIN
UCIIOJIb30BaHbl NIpU IpoekTupoBaHun o0bekToB OO0 «Craponen» Jlykoina, OAO
«Kagkas3psiBipom», OO0 «HIIDCCJI BBP», AnMunuctpamusmu rr. CtaBpomnouis,
bynennoscka, Apmasupa, OOO «I'pynr», OOO «I'eoTexHONOrUm».

o 3amannmio OO0 «CTABPOJIEH» OAO «JIYKOWJI» aBTop (B JOMKHOCTH
IJIABHOTO KOHCTPYKTOPA) BBINOJHUI MPOEKTHI YIDIOTHEHMS IPOCAJ0YHBIX TPYHTOB B T.
BbyaennoBcke 1uis: 1) rocy1apcTBEHHOTO MHBECTULIMOHHOTO MPOeKTa «PEKOHCTPYKIUS C
LEeNbI0 TepepadOTKu Tra30Boro Ceipbsi MectopoxaeHuid CesepHoro Kacnusa» ¢
sxkoHOMHYecKuM s dexkrom 887,372 wmuH. pyoOneii ([Ipumoxkenue A), 2) mpwu
ctpoutenabcTBe  CHOPTUBHO-03/IOPOBUTEIBLHOTO  KOMIUIEKCA €  3KOHOMHYECKUM
abdexrom 146,42 mun. pyoneit (IIpunoxenue b), mpu BoccTaHOBIIEHWH aBapUHHOTO

noMa 1o yi1. Masikockoro, 16a B r. CraBpomnodie (I[Tpunoxenue B).
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3amaTeHTOBaHbI CIIOCOO U3TOTOBIEHUS OypOHAOMBHOI CBau M yCTPOWCTBO JIJIS €70

ocymectBiaeHus (Ne 2570695) u cnocod 3akperyieHus] TpyHTa U YCTPOWUCTBO JUISL €ro

ocyiectBiacHus (Ne 2588511).

Myoaukanuu. Ilo Teme muccepranuu omybaukoBano 16 pabot, B Tom uucie 1
MoHorpadus u 6 crareii B HaydHbIX XypHaiax, BXoAsumx B [lepedyennp Bemymux
pelEH3UPYEMBIX HAYUHBIX KYPHAJIOB U U3aHui, pekomeHayembix BAK P®, 2 natenTa
Ha U300pETCHUS.

CTpyKTypa H 00beM JUCCePTALMH.

PaboTta cocTouT W3 BBEIEHHWSA, NATU IJaB, 3AKIIOYECHHUS W [ NPHIOKECHHH,
U3TI0KEHHBIX Ha 178 cTpaHMIax MAIIMHOMHCHOTO TEKCTa, COACPKUT /5 PUCYHKOB, 37
TaOJIMI U CTIMCKa JIuTepaTyphl u3 193 HaumeHoBaHu4.

Huccepraumst  BbimojHeHa Ha  Kadeape  «CTpPOUTENBCTBO»  MHCTUTYTA
«CtpoutenscTBa, TpaHcmopta W MammHocTpoeHusn»» OI'AOY BO CK®Y non
PYKOBOJCTBOM THpodeccopa, AOKTOpa reosnoro-muHepaigoruueckux Hayk b.®. lanas,
KOTOPOMY aBTOpP BbIpa)KaeT OJaroJapHOCTh 3a MOCTOSIHHOE BHUMAHWE M MOMOUIb MPHU
BBITIOJIHEHUU PaOOTHI.

ABTOp mpu3HateneH coTpyaHukaMm Kadeapel «CrtpoutenbctBo»  CeBepo-
KaBkaszckoro ¢enepalbHOr0 yHUBEPCHUTETA, PYKOBOJACTBY M coTpyaHukam OAO
«CraBponons TUCHU3», OAO «CTaBpOnoiabCKUil I'paxxnaHIpoeKT?,
Crasponone TUCH3y, Cesepo-KaBka3zckomy unHKEeHEpHO-reonornyeckomy LleHTpy
(6p1Bmil CeBepo-Kapkazckuit prmman [IIHUMUC IN'occrpos CCCP), IN'ocroprexHaazopy

P® u OAO «KaBka3B3pbIBIIPOM» 3a TOMOIIb B IEPUO TOATOTOBKH JUCCEPTALIUU.
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I')TIABA 1. PACITPOCTPAHEHUE, CTPOEHHME, COCTAB U
CBOMCTBA JIECCOBBIX TPYHTOB CEBEPHOI'O KABKA3A

1.1. I'eomopdosiorusi pernona

Ha Ttepputopun permona BbIIEICHBI JBE WHKEHEPHO-TEOJOTUUECKHUE MPOBUHITUU:

— Ilpeokaska3zckue pagHunpl, BKIIOYAIONINE HHXXEHEPHO-TEO0JIOTHYECKUEe 001acTH
(puc. 1.1): AzoBo-Kybanckyro paBHuHy, CtaBpomoiibckoe mmiato, Tepcko-KyMckyio
HU3MEHHOCTb, [IprMaHbIIcKyr0 HU3MeHHOCTH [19; 31; 33; 143; 173];

— Ilpeozopnvie oenpeccuu u eozeviuiennocmu: Tamanb, 3anagHo-KyOaHckyto,
Boctouno-Kybanckyto u  MwuHepanoBoJickyi0o  paBHUHBI, Tepcko-Kabapauno-
CyHXEHCKYIO 00J1aCTh.

Azo60-Kybanckas pasnuna (3anagnoe [IpeakaBkasbe) — 3To 00J1aCTh CIUIOIIHOTO

pacupocTpaHeHHs JECCOBUAHBIX CYTJIMHKOB U TJIMH MOIIHOCTBIO 110 50-60 M.

e

Poctoe-Ha-AoKy

e —

—M-0-PE

\

b a acwopa
S
- =
’ Hopnoccn' :
7
H & @CU"'Q "'\Uv
g A RABYHK l'posub:n'c YN,
- OpamonnKHgse Maxayxana
-y I\
Pucynox 1.1 — Teomopdomnorudyeckoe parionupoBanue CeepHoro Kaskasza.

['panuier: 1 — npoBuHIMIL; 2 — o6acTeii; 3 — BOCTOYHAs rpaHuUIIa JIECCOBOM (hopMaluu
[IpenkaBka3CcKux paBHUH
Cmaspononbckoe niamo Ha 3al1aJJHBIX U BOCTOYHBIX CKJIOHAX UMEET MPAKTUYECKHU
CIUIOLIHOM JIECCOBBIN MOKPOB, & HA IMIOBEPXHOCTH IJIATO — B BUJE OTEIBHBIX YUYACTKOB.
Tepcko-Kymckas HU3MeHHOCmMb UMEET JIECCOBBIM MOKPOB TOJIBKO M0 NEepUQEpUn.
IIpumanvluckas HUBMEHHOCMb — 3AECH JECCHI PACIPOCTPAHEHBI IOBCEMECTHO.

Tamamnckuii no1yocmpos TOKPBIT TOBCEMECTHO JIECCOBBIMHU I'PYHTaMU.
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3anaono-Kybanckas pasnuna: tmipaBodepexnse p. KybaHu mmeer CIJIONIHON H
MOTIIHBIN JTECCOBBIN MTOKPOB, JIEBOOEPEIKbE — B BUJIE OT/ICIBHBIX YIaCTKOB.

Bocmouno-Kybanckas u Munepano8oockas 6036bluleHHble PABHUHbI UMEIOT
MIPEPHIBUCTHIN TTOKPOB JIECCOBBIX TTOPOI.

Tepcko-Kabapouno-Cynoicenckas obaacms, Bkiodaromas KabapauHckyro,
CeBepo-OcetuHckyto U YedyeHCKyl0 HakJIOHHbIe paBHUHBI U Tepckuit KabapauHo-
CyHXEHCKHI HU3KOTOPHBIE XPEOTHI, XapaKTEPU3YETCsl MUPOKUM PACTIPOCTPAHCHUEM

JIECCOBBIX I'PYHTOB, HHOT' a4 OO0IBIIION MOITHOCTH.

1.2. PacipocTpaHeHue U CTPOEHHE JIECCOBBIX TOJIII PerMoHa

JI€ccoBast popmalus peruoHa UMEET CIEAYIONNe 0COOEHHOCTH:

1. JIéccoBble TPYHTBI pacHpOCTPAHEHbI MPAKTUYECKHA IMOBCEMECTHO, MOKPHIBAs
pa3HooOpa3Hble N0 BO3PACTY M COCTaBy OTiIOkeHUs. Hambonee molHble JIECCOBBIE
TOJIIIA PACIpPOCTPaHEHBI B BOCTOYHBIX paioHax CraBpomonbs [33; 174], rme wux
MotHocTh focturaer 70-100 m u Oonee, a mpocagouyHas Toima — g0 50 m. Ota
TEPPUTOPUSI C PAaBHUHHBIM pelbeoM CcuHMTaeTcss Haumbojiee NPUTOJHOM ISt
I'PaOCTPOUTENBHOT0, METMOPATUBHOTO U CEIBCKOXO035HCTBEHHOIO OCBOCHUS.

2. BOomm3u x Ilpukacnuiickoili HHU3MEHHOCTH PACHpPOCTPAHEHBI IMbLICBATHIC
JECCOBBIE MECKM W Cymnecu (THUMUYHbIE JECCHI), a Jajiee Ha 3amaj JIECCOBBIM MOKPOB
MPEACTABIICH CPEAHUMH M THKEIbIMH cyrivHkamu U ramHamu [10; 19; 31; 33]. Orto
YKa3bIBa€T, YTO MaTepHasl JIECCOBBIX MOPOJ ObLI MPUHECEH BETPOM M3 BOCTOYHBIX
paiionoB IIpenkaBka3bs (B ocHOBHOM U3 [Iprkacnuiickoii HU3MEHHOCTH).

3. DOJIOBBIN I€HE3HC JIECCOBBIX IPYHTOB MOATBEPKIAAIOT CIEAYIOIINUE MMPU3HAKU:
1) mnameoOpa3Hoe 3ajieraHue JECCOBOrO0 MOKPOBA, HE MOMUMHSIONIErocs penbedy u
rusiporpaduueckoil cetu; 2) pe3koe OTJIMYHE COCTaBa JIECCOB OT MOJACTUIAIOIINUX U
OKPYXAaIOIUX OTJIOXKEHUH; 3) OTCYTCTBUE CIOUCTOCTH, KOTOpasi HEU30€KHA TPU BOJHOM
HaKOIUICHUH MaTepuana; 4) nmpeobiaganue T.H. «Jiéccopoit» dpakiuu (0,10-0,01 mm); 5)
HaJMyue HEYCTOMUMBBIX (B T.Y. BYJIKAHOT€HHBIX) MUHEPAJIOB U BYJKAHUYECKOTO MEIia
B JIECCOBBIX pa3pesax (puc. 1.2); 6) yMeHbIIIEHUE pa3Mepa YaCTHUIl ¥ TSHKEJIBIX MUHEPAJIOB

ot obmactu nutanus (ITpukacnuiickoit HUI3MEHHOCTH) C BOCTOKA Ha 3amaf; 7) BBICOKOE
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coJiepKaHue CoJiel B BEpXHEH (MPOCa0IHON) YaCTH pa3pe3oB.

Pucynok 1.2 — JIéccoBoe miaTo M TeOJIOrMYECKHE pa3pe3bl ¢ HCKOMAEMBbIMU
IIOYBaMU Y BYJIKAHOI'€HHBIM IIEIUIOM B paiioHe OTKa3HEHCKOT0 BOJOXpaHMWIHINa p. KyMbl

B nacrosiiee Bpems naneoreorpadsl Poccun [47] cuurtarot, 4To JIECCOBBIE TPYHTHI
00pazoBaMCh BO BpeMs YCTBEPTHYHBIX OJICJICHCHUW, B YCIOBHIX XOJOIHON M CyXOM
NEPUTTSIIIUATIEHON TYHJPO-CTENH C 00pa30BaHUEM MHOTOJIETHEH (BEYHON) MEP3IOTHI.
Haxonnenue n€ccoBoi NbUIM MPOUCXOAUIIO JIABUHHO, NMPAKTUYECKU IIPH OTCYTCTBHUM
pacTUTENBHOTO TOKpOBa. B 3THUX CypOBBIX YCIOBUSAX «X0J100, CYXOCMb U COJU
NPEensimcmeosany — pazeumulo  HOPMAIbHO20 — pacmumenvHo2o  nokposa»  [31].
Hckonaembie nouBsl B JIECCOBBIX pa3pesax (puc. 1.2 u 1.3) hopMupoBaiucek B nepuo bl

MG)KJICI[HI/IKOBI/Iﬁ B YCJIOBMAX TCIIJIOTO U BJIAKHOTO KJIMMArta, OJIU3KOTO K COBPCMCHHOMY.
250
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Pucynok 1.3 — [{uknuueckoe CTpOEHHE JIECCOBBIX TOMI B palioHe ¢. OTKa3HOE.
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HcToputo popmupoBaHus 1ECCOBBIX TOJI] OTpaXKaeT ux ctparurpadus (tabdm. 1.1).

Tabmuua 1.1 — Ctpaturpadus néccopbix Toii CeBeproro Kaskasa (o [93])

Abc.
n Haugao .
Ortnen, Spyec, Bex, ek oK CoOsiTus B Kacrmiickom Bpewms, OTM.
310xa TOPU30HT ’ Oacceline TBIC. IET | BOJBI,
c TBIC. JIET
M
Cospemen Hosoxacnutickas
pel Tosonen v 10 8-9 +20
HBII TpaHcrpeccust
N ITocnexBanbIHCKas perpeccust -50
OcCTaIIKoBCKHI
N o 1 23 Tlo3gHexBanbIHCKAS 20-10
(nmo3nHeBanaaickuii) aécc
TpaHCrpeccus -2
T C— Mooro-meKcHHCKast
N (BHYTpHBaNIaNcKas) I 45 EnoTtaeBckas perpeccus 40-20 -45
IefcTore
. | mousa
H (Bayma,
BIOPM Kanuanacknia PannexBanbIHCKas
pM) o 1 65 70-40 | +48
(panneBanmaiickuit) nécc TpaHcrpeccust
MukynuHCKas mousa
Y I 100 ATenbcKas perpeccus 90-70 -50
- 1 180 TTo3nHexasapckas
MOoOCKOBCKU HIECC P 200-70 -15
TpaHCTPeCcCus
Cpenuuit |
pu)l OaUHIIOBCKAs IT0YBa 230 [To3mHexazapckas perpeccus 250-200 ?
Iefcrone
H (pucc N 1
(prcc) JuemnpoBckuii nécc 300 Pannexa3zapckas tpacrpeccuss | 300-250 +20
JIuxBHUHCKas [10YBa 1 - Pannexazapckas perpeccus - -
— Oxckuit | 500 TTo3mueOakuHCKas
elicTone (IpeBHeNe THUKOBBIN) TpaHCrpeccust
Ipemokckoe BpeMs ¢
H PanneGakuHCKas
HECKOJIBKHUMH TEIUIBIMU U | 790 -
(MUHIETB) TpaHCTpeCChs +10
XOJIOOHBIMH 3IOXaMHU

B Tabn. 1.2 pana xapakTtepucTuka JECCOBBIX TIPYHTOB MO OOJACTSIM pPETrMOHAa,
KOTOpasi IEMOHCTPUPYET IIUPOKHUM THANa30H U3MEHECHUS UX COCTaBa U CBOWCTB, B TOM
YHUCJIe UX TJIABHOTO CBOMCTBA — MpocanoyHocTH. CaMble MpocaiouHble TpyHThl Poccun
oOHapyXeHbl B BOCTOUYHBbIX paiioHax CraBpononbsi (bynenHoBck, biaromaphsiii,
['eoprueBck), B mpearopusix paBuuHax Yeueno-Unrymeruu u Kabapauno-bankapuu u
B C€BEPO-BOCTOUHOM yacTu PocToBckoit o6nactu (. BoirogoHck).

Ha puc. 1.4 npuBenena cxemarndeckasi KapTa IpoCagOYHOCTH JIECCOBBIX MOPOJ
CeBepo-KaBka3ckoro pernoHa, COCTaBJIeHHasl IpU ydyacTuu aBTopa. Ha kapre noka3zansl
MOILIHOCTB JIECCOBBIX TOJII H, MOIITHOCTH npocanouHou Tonuu Hg 1 BemmunHa npocaaku
IPY TIPUPOTHOM JABICHUH S|, KOTOPBIC JTOHKHBI YUYUTHIBATHCS MPU MPOSKTUPOBAHUHU

MPOTUBOIPOCATIOYHBIX MEPOIIPUATUN U CBAWHBIX (PYHIAMEHTOB B Pa3IUYHbIX paiOHaX.



Tabnuna 1.2 — MHXEeHEepHO-Te0JIOTHYECKHE CBOMCTRA JIECCOBBIX MOPO pa3nnyHbix obnacreit Ceeproro Kapkasa mo [31]

I/IH)KeHepHO-I‘eOJ'IOFI/I‘{eCKI/Ie

HH)I(eHepHO-FeOHOFI/I‘IeCKI/Ie o0Jyactu

XapaKTEPUCTHUKH JIECCOBBIX 3axyGanckas IIpaBobGe- Munepanosoickas Tepcko- Ka6apaun- Cesepo- Hanrepeu- ANXaHIypTORCKAS [arecran-
TOJIII 110 00JIACTSIM Tamanb pexbe Kymckoe cKast OcertuHcKast Hast cKast
paBHHHA paBHHHA paBHHHA
Kybanu MEXKIypeyube paBHHHA paBHHHA paBHHHA paBHUHA
HMO(;I;I;’O;TB JIECCOBBIX 1o 20 1o 20 1o 40 (psz[;olg 0) 1o 120 1o 50 1o 50 10 60— 70 1o 45 10 20 — 25
Maxcinvatbiias MOmKOCTs |, 12 18 5-8 0 60 30 30 40 20 11
POCAIOYHON TOJIIIH, M
[nybuna saneramms 1-23 2-20 2-25 pasHas 10 92 pasHast pasHast 1o 50 — 60 pasHas 5-30
IPYHTOBBIX BOJ], M
[Cnunucrast Gppakuust 8-55 10-60 10-60 15-55 10-30 15-50 12 -55 10-40 8-43 15-38
(< 0,005 mm), % 28 38 38 36 22 30 25 20 22 23
IMeueBaras ¢paxuwst (0,05- | 30— 67 12-50 10-80 20-60 40 -80 35-65 38-72 40-70 48 - 81 40-75
0,005 mm), % 53 32 45 39 60 50 55 60 66 62
[Mecuanas ppakuus (>0,05 5-25 1-50 5-60 8-48 8-30 10-30 8-45 3-50 7-19 5-38
MM), %o 19 30 20 25 18 20 22 20 12 15
BraxHOCTb Ha rpaHuLe 26 —40 22 -55 28 —46 24 -48 21-32 20—-45 20—-40 22-35 24-33 20 —56
TekyuecTH, % 30 37 37 33 26 30 29 26 28 29
BrnaxxHocTh Ha rpaHuIe 16 — 25 12 - 28 12 -30 12-30 16 — 20 13-28 12-29 17-22 14 -18 13-32
packatbiBaHus, % 20 23 22 18 18 19 17 19 16 19
Yucno mIacTUIHOCTH, % 6-21 10-36 6—26 2-30 2-12 3-18 2-20 2-12 9-17 2-32
10 16 14 16 6 11 12 7 12 9
[Mpupoanas BiaxxHOCTh, % 11-25 12 -23 10-28 7-30 3-15 5-25 5-28 4-13 9-30 2-25
15 18 18 15 9 14 13 8 15 11
Mrorhocrs rpynta, riew’ li% 155-2,02 | 1,40-2,10 1,38-1,95 135-168 | 141-197 | 1,40-1095 li% 1,46 -1,98 Lz%
174 1,77 1,75 1,75 1,55 1,69 1,63 158 1,73 1.60
LLA0FHOCTS CYXOTO TPyNTa, liﬁ 135-167 | 130-180 | 132-185 125-158 | 1,30-1,90 | 1.35-1,70 liﬁ 133174 %
151 1,50 1,48 1,52 1,45 1,48 1,48 146 1,50 150
[Topucrocts, % 42 — 48 39 —52 35-55 37-50 40 -55 35-52 36 -51 39-53 37-52 32-53
44 445 45,2 43,7 45,7 447 44,8 45,5 44,0 44,0
CreneHs BIaKHOCTH, JI.€. 0,3-09 05-0,7 0,3-08 0,3-0,8 0,1-0,6 0,3-0,7 0,3-0,6 0,15-0,5 0,2-0,8 0,3-0,7
0,51 0,61 0,59 0,52 0,26 0,47 0,43 0,26 0,55 0,50
MaxkcrumanbHas
MIPOCaIOYHOCTDb IPU 6 3 5 3 15 10 8-10 10-12 8 12
IIPUPOAHBIX HArpy3Kax, %
MakcumanbHas
mpocasoyHocTs mpu P=3,0 10-15 5 8 6 22 10-15 10-15 15-20 10-15 15-20
Kr/cM?, %
MakcinvastsHas npocaka 10 15 20 - 30 1015 200-250 | 80-120 | 80-120 | 100-200 25-30 20 - 30

1p4 Peur, M
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1.3. CocTaB U CTPYKTYpPHBbI€ 0COOEHHOCTH JECCOBBIX TPYHTOB PeruoHa

XuMuKko-muHepano2uuecKuil cocmae JECCOBBIX TPYHTOB PErHOHA IJTUTEIHHOE
Bpems usyuann A.K. Jlapuonos [104-106], B.I1. Aunanses [14], JI.I'. banaes [18; 19],
B.U. KopoOkun [93], b.®. I"anaii [33] u apyrue ucciaeaoBaTeIu.

Banoewtii xumuueckuit cocmag cnabo xXapakTepu3yeT JUTOJOTHIO U CBOWCTBA
JAECCOBBIX IOPOJI, HO HCIIOIB3YETCS IMPH OIECHKE KHPIUYHOTO CHIPhS. YBEIWUYCHHUE
colepKaHusl KpeMHe3emMa B THUNUYHBIX Jéccax bynennoBcka wu bmaromaproro
OOBSICHSIETCS TOBBIIICHHBIM COJIEpKaHUEM KBaplia B 3TUX rpyHTax (Tadn. 1.3).

Ta6muma 1.3 — XuMuueckuii cocTa JIECCOBBIX TTOPO/T

Paiion SiOz A|203 Fe,O3 CaO MgO SO; TIIIII

r. bynennosck 65,7 12,2 4.1 5,7 1,2 0,73 8,4

r. ['eopruesck 55,2 15,5 6,8 6,2 2,1 1,74 9,45

r. briarogapusiii 61,2 18,9 6,8 10,0 0,4 - 2,6
r. bnarogapusiit 65,2 11,7 4.8 5,4 2,1 0,24 9,24

Booopacmeopumele conu BKIIIOUAIOT JIETKOPACTBOPUMBIE XJIOPUIBI U CYJIb(AThI
Hatpus u Maraus (NaCl, Na;SO4 u MgSQ,), cpennepactBopumbrii turic CaSO42H,0 n
TpyaHOpacTBOpUMEBIN  kapOonat kambiss CaCQOjz. MakcumanbHOE  KOJMYECTBO
Jezkopacmeopumuix coneii (10 2 %) COAepKUTCS B MPOCATOYHBIX JIECCcax M CYTIIMHKAX
BOCTOYHBIX pallOHOB, mOpuierarommx K Manbiayy. B cocrtaBe coneil mpeobiagaet
arpeccuBHbIi cynbdar Hatpus (Na;SO4) u B Menbimx konumdectBax NaCl u MgSOa.

Cpeonepacmeopumplii 2unc 0OBIYHO HAXOUTCS HIDKE KapOOHATHBIX TOPHU3OHTOB
UCKOIIAEMBIX MTOYB, YTO OOBSACHICTCS €r0 MaJlol MUTPAIMOHHON criocooHoCcThIO [30; 31].

Kapoonam xanvyus CaCQOs nioctossHHo npucytctByeT (8-10 %) B nméccoBbix
rpyHTax, OOHapy>KUBAETCS MO BCKUIAHUIO COJISIHOM KUCIOTHI U «npedcmasisiem cobot
3epHa ¢ AGHBIMU Cledamu 201068020 nepernocax [14, c. 28].

I'nunucmute munepanvt — BaXXHasi 4aCTh COCTaBa JIECCOBBIX MOPOI, BIMSIONIAS HA
CBOICTBa, BKiIIO4as mpocamodHocth [14; 18; 19; 33; 93]. CunpHo HaOyxaromiuit
Moummopuanonum npeodnanaet (10 50-80 %) B rMMHUCTON (paKIIUK HEMPOCATOUHBIX

CYIJIMHKOB U riuH 3amanHoro IlpeakaBkaspa. B néccax comepkaHue 3TOro MUHepasia
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HesHaunTenbHoe (He Oomnee 20-30 %). I'uopocaioda nomuuupyet (10 60%) B néccax
CraBponoJibs, rie coAepKaHue kaorunuma ve npesbimaet 40 %.

Knacmozennvie (nopooooopasyrowgue) munepaibl BMECTE€ C TIWHUCTBIMU
YaCTHUIIAMHU COCTABIISIOT «CKelemy JECCOBBIX TPYHTOB, BOCIIPUHUMAIOT HAIIPSIKEHUS OT
COOCTBEHHOI'O Beca M JIOMOJHUTENBHYIO Harpy3ky oT coopyxkeHuil. Cpeau
KJIACTOT€HHBIX MUHEPAJIOB MPE00IaAaI0T 3epHA Keapya pa3InyHbIX pa3MepOB U pa3HOU
OKaTaHHOCTH, KOTOpas YMEHBIIAETCS C YMCHBIICHHEM WX pa3mepa. BTtopas rpymma
MUHEPAJIOB (nos1esvle utnamol) cojiepxarcs B npenenax 15-19 %.

I'panynomempuueckuii cocmaeé JECCOBBIX TPYHTOB H3MEHSETCS B OYCHBb
ITUPOKOM JHarna3oHe — OT MBUICBATBHIX IMECKOB M TUITWMYHBIX JIECCOB 1O TSKEIBIX
cyrimuakoB ¥ mmH. ['OCT 25100-2011 «['pynaThl. Knaccudukamnusy kinaccuduiupyet
TJIMHUCTBIC, B TOM YHUCJIE U JIECCOBBIC, TPYHTHI TIO COJICPKAHUIO HeCHaHblX uacmuy (2-
0,05 mm) ¥ UTHOPUPYET TIUHUCTYIO (PPAKITUIO TOPOJIBI, OT KOTOPOI 3aBUCST BCE (DUBUKO-
MEXaHUYECKHME CBOMCTBA M MPOCAJAOYHOCTh HITHX Clenuuueckux oOpa30BaHUM.
Conepxanue gppakuuu 2-0,5 mm He npeBsimaet 10-15 %, ee BiusiHue Ha CBOMCTBA MOPO/T
He ycraHoBjeHo. [To muenuto P.3. [lamko [64]: «coodeporcanue enunucmolx gpaxyuii
8ce20a ABNANOCH XapaKmMepUCmuKou Ol CUCMEMAMU3AYUU 2TUHUCIBIX 2DYHIMOBY.

Axanemuk E.M. Ceprees [147, c. 27] peKOMEHIOBANl «Mnpu Xapaxkmepucmuxe
2PAHYIOMEMPUYECKO20 COCMABA NOPOObL YUUMbBLEANb MOIbKO NepeUutHble yacmuybl... To
00CMoAmMeNbCmeo, UYMO 2paHyIOMempUYecKull CoCmag NnoKa3vleaenm npeoerbHyIo
oucnepeayuro nopoo, oeiaem e2o yOOOHbIM KIACCUDUKAYUOHHBIM NOKA3AMeeM.

CornacHo I'OCT 12536-2014 [55], st rpaHyIOMETPUISCKOTO aHATN3a «HABECK)
epyHma ... kunamsam c 0obaenenuem ammuarxa 6 meyenue 0,5-1 u. ... 60 uzbedrcanue
KOQRYIAYUU 8 2PYHMOBYI0O CYCHEH3Ul0 6 Kayecmee cmaounuzamopa 0006aenisaom
nupoghocghopnokucavii Hamputi». Kunsiuenue ¢ ammuakoM npumensi B.B. Oxotun B
30-e r.r. mpu pa3pabotke cBoel kiaccudukaruu. Ho Takas moaroroBka He gaer
MPEIEIbHON AUCIIEpraiuu JECCOBBIX TPYHTOB. PeanbHOE coaep:KaHUE TIIMHUCTOM
dbpakiuu B cynecsax 3HauuTeNbHO npeBbimaet 10 %, a B cyrnmuakax — 30 %, NpUHSTHIX B

kinaccudukanmu B.B. OxoTtuna.
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[1.d. MenpaukoB [118] ycraHoBWII, 4YTO «pacmupauue 8 NACMOOOPAZHOM
COCMOAHUU JIyYULe KUNSAYEHUs, XOms U mpYOHee e20 CMAaHO0apmu308amy, a 6CMPAXUBAHUE
He Moxcem 3aMeHUmsb pacmupanue 2pyHmosotl npoowt». C 3TUM COIJIaCeH aKaJIeMHK
B.M. OcumnoB [121]: «nupogocghopnoxucnviti nampuii modxcem oasamev OOAbULUL
aghgpexm, uem wienouvy.

UtoObl BBIABUTH 3PGEKTUBHBIA CIIOCO0 AMCHEpraiuu JECCOBBIX TPYHTOB, MBI
obpabotanu apxuBHble qaHHBIe CeBKaBI[THMMUC (. CTtaBpomnoss), re npuMeHsu: 1)
MPOCTOE pa3MOKaHUE TPYHTA B BOJE M B30ANTHIBAHME CyCHEeH3UU Oe3 cTabuiinzaTopa
(arperaTHblii aHanmu3); 2) MOpPOCTOE pa3MOKaHUWE TPyHTa B BOJI€ U B30aNThIBAaHUE
CyCIIeH3uU ¢ J00aBkoM (g crabunuzanuu) nupodocdarta HATpUs; 3) KUIMSIYEHUE C
nupodocharom HaTpus; 4) pacTupanue rpyHra ¢ nupodocdarom HaTpus.

CpaBHeHHE METOAOB IMOKa3aHO Ha puc. 1.5, a rpaHCOCTaB ¢ pacTHpaHUEM H C
nupodochaTom HaTpus A CYTIUHKOB I. Bonrogoncka — B Tadin. 1.4.

Tabnuua 1.4 — ['panyioMeTpruyeckuii cocTaB JIECCOBBIX TPYHTOB Ha IUIOMIAAKE 9-

TUPTAXKHOTO JIoMa B T. BoiroaoHcke.

TyGHHa, M Pasmeps! ppakiu B MM; coepikanue B %o
’ 0,25-0,1 0,1-0,05 0,05-0,01 0,1-0,01 0,01-0,005 <0,005 | <0,002
1,0 0,7 9,2 36,0 45,2 13,3 40,8 28,6
2,0 0,9 10,1 40,2 50,3 13,8 35,0 26,0
3,0 1,7 13,5 38,2 51,7 10,6 36,0 26,5
4,0 0,5 9,4 48,8 58,2 9,5 31,8 23,9
50 1,7 14,0 36,1 50,1 12,7 36,5 26,0
6,0 1,7 19,9 29,1 49 14,8 34,5 249
7,0 18 17,1 36,6 53,7 13,8 30,7 20,7
8,0 3,0 25,4 39,2 64,6 13,2 29,2 18,0
9,0 15 11,0 40,3 51,3 12,7 34,5 23,9
10,0 53 11,0 33,3 44,3 14,4 36,0 27,0
11,0 0,7 11,8 46,2 58 10,0 31,3 20,1
12,0 4.6 117 34,4 46,1 11,1 38,2 27,6

Ilpocmoe pazmokanue BO BCEX CIIy4asX NMPHUBOAWIO K KOATryJSIUU JIECCOBOM
CYCIICH3UY ¢ MUHUMAJIbHBIM BBIXOJOM TJIMHUCTON (DPaKIIHH.

B3banmuwieanue cycnenzuu c¢ nupogpocghamom nampusa He a€T TOJTHON
JTUCTIEPTallMK TPYHTA U B OOJIBIITMHCTBE CITyYacB 3aHIKACT BBIXOJI TNIMHUCTOHN (hpaKIInH.

Kunsauenue ¢ nupogpocpamom nampusa, Bonpexu pexomenmanusm ['OCTa,

HCJIB3s CHUTATh PAaBHOLUCHHBIM MCTOAY pPaCTHUpPAHMU. B 34COJICHHBIX, 3arUIICOBAHHBIX U
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TYMYCHUPOBAaHHBIX o6pa3uax KHUILTYCHHUC BbISBIBACT KOAryJAlMurO CYCIICH3UHM, a4 B

J'IéCCOBI/II[HI)IX CYI'JIMHKAaX W I''TMHAX OHO 3aHUXXACT BBIXOA TJIMHUCTOMU (1)paKI_[I/II/I.
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Ponibane. b haniay T S KHUIISTYCHUEM u pacTupaHueM C

B nupodocharom HaTpHs.

Pacmupanue c nupogpocghamom nampus oaem b6onee cmabunvhvie pe3yibmanmol
u obecneyusaem 6 cpeoHem DOIbLULUL 8bIX00 2IUHUCMOU (hpakyuu. B TO ke BpeMs JECCHI
NpU KUTISTYEHUU JUCTIEPTUPYIOT HE XYXe, a MHOTJa W Jydie pactupanus. [lortomy
YTEUKH TOPSYEH BOJIbI BBI3BIBAIOT OOJIBIITYIO IPOCATKY 3JaHUN U COOPYIKEHUH.

Coneprxanue rnmuauctoil ppakunu (< 0,005 MM) B THIUYHBIX Jéccax byaeHHOBCKa
o0braHO cocrasisieT 20-30 %, a B néccoBunubix cyrinuHkax ['eopruescka — 30-60 % ot
Macchl Topojibl (Tadm. 1.5). JI€ccoBuanbie CyriMHKA BoJjrogoHcka B TOM OTHOIIEHUU
3aHUMAIOT IPOMEXKYTOUHOE noJioxkeHue (Tad. 1.4).

Cotpynuukun MI'Y B.I'. nsikoB u M.FO. Bacunenko [186] ¢ mupodocharom

HaTpus noiayurin ais jiécca bynenHoBcka 33 % rauHucToM (pakuuu u 35 % s



21

BOJITOJIOHCKOTO CYyTJiMHKa. Bo3aeiicTBrue ynbTpa3ByKa Ha CYCIIEH3HMIO BOJTOJOHCKOTO
CYTJIMHKA YBEJIUYWIO TIMHHUCTYIO Gpakiuio 10 44 %. ITu aBTOPHI NPULIUIA K BBIBOJY,
YTO «CMAHOAPMHASL MEMOOUKA NOO2OMOBKU 2PYHMOB K SPAHYIOMEMPULECKOMY AHATU3Y
(c ammuarxom) He obecneyugaem NOJHOU OUCHEPLAYUL YACTUY TECCOBY.

[To manubiM PocroBckoro ITpoMcTpoHMHIPOEKTa B T'€OPTrUEBCKUX CYTIMHKAX
BbIX0/ riuHuCcTON (pakiuu 20-30 %, T.e. B JABa pa3za HMXKE, YTO MOXKHO OOBSICHUTH
HEJI0OCTAaTOYHOU JUCTIEPTallUeH TPyHTAa aMMHUAKOM TPHU TTOATOTOBKE K aHAJIHN3Y.

I'OCT 12536-2014 OCHOBHBIM METOJOM OMPEACICHUS TPAHCOCTaBa TJIMHUCTBIX
NOPOJ, CUUTAET apeomempuyecku memoo. Ilunemounsiii Mmemoo NPUMEHSETCS TOJIbKO
IIPY HAYYIHBIX UccleoBaHUAX. COMOCTaBICHUE TUX METOOB JUTsI IECCOBBIX TPYHTOB HE
npoBoguiochk. B ITlpunoxkenun I’ mpuBeneHbl pe3yiabTaThl TpaHaHaIW3a JIECCOB T.
byneHHOBCKa M CyTJIMHKOB I. ['€oprueBcka, BBINIOJHEHHOTO MUIETKON U apEOMETPOM.
Pa3bpoc rIMHHCTBIX (pakiuii He TNPEBBINIAET HECKOJBKUX MPOIEHTOB, YTO
YKJIaJbIBACTCs B JIAOOPATOPHYIO OITHOKY BOCTIPOU3BOJIMMOCTH 3THX METOJIOB.

XOpouyr CXOOUMOCTb MEXIY apeoMempuyecKum U NunemouyHbvlM METOIaMH
ormetuin E.A. 3enennosa u B.B. JImutpues [70], a Takxe B Auriuu [9, ¢. 61].

b.®. Tamaif [34] ycTaHOBWI, YTO B TPaHYJOMETPHUYECKOM COCTaBE JECCOBBIX
TPYHTOB TIpeo0IaaaroT A8e Pppaxiuu — «réccosana» (0,1 - 0,01 mm) u enunucmasn (<0,005
MM), MEXJIy KOTOPBIMU UMEETCSl TeCHasi, 00paTHO JMHEWHas 3aBUCUMOCTD (puc. 1.6) c
koa(dpurmenTom koppemsimuu R = -0,93:

Co,1-001= 90 - 1,03 C<0,005 (1.2)

ABTOp TIpOBEpMIT 3TY 3aBUCUMOCTH 110 V"D U3 n3bIcKaTenbCKuX 0T4eTOB (pHC. 1.7)
Y TIOJTyYHJT ypaBHCHHE

Co,1001= 92,2 - 1,12:C<o,005 (1.2)
¢ koadunmentom koppersannu R = -0,95. bosnee Bbicokmii KOOQPUITMEHT KOPPEIALIAN
OOBSCHSETCS TEM, UTO OBLIIM MCIIOJIH30BAaHbBI HE YaCTHHIC 3HAUYCHHUSI, 2 00paboTaHHBIE TIO

nros.
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Pucynok 1.6 — CootHomenue mexay séccoBod (0,1-0,01 mMm) m ramHUCTOM

(menee 0,005 mm) dpakuumsmu B JéccoBbix rpyHtax CeBepHoro Kaskaza: 1 -
bynennosck, 2 - I'eopruesck, 3 - Mnaroso, 4 - Kpemenuyr-Koncrantunosckoe, 5 —
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C<0,005 mm, % y=-1,1252x + 92,217
B byaeHHOBCK [eoprmnesck R*=0,8951
X  PocTtoBckaa obnacTtb X BonropoHcK

Pucynok 1.7 — 3aBucumocts Mexy éccooii (0,1-0,01 mm) u rmuaucTOM (<0,005
MM) (dpakuusiMu Ji€ccoBbIX rpyHTOB CeBepHoro KaBkasza 1o JaHHBIM aBTOpA.

Axanemuk E.M. Ceprees [146, c. 230-231] oOpatusi BHUMAHHE, UYTO «U3 BCEX
nokazamernet, Xapakmepusyrouwux niacmudHoOCmsb 2pPYHmMa, ZPAHUUA meKyuecmu

Haubonee MecHO CBA3AHA C 2PAHYIOMEeMPUYECKUM COCMABOM 2PYHMA... 3a8UCUMOCTD
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MedHcOy — SPAHYIOMEMPUYECKUM — COCMABOM U  CPAHUUEN  PACKAMbBIGAHUA  He
Habnooaemcay. Ha puc. 1.8 u 1.9 nokazaHa 3aBUCUMOCTb MPEENIOB MIACTUYHOCTH OT
conepkanus TIMHUCTON Ppakuuu (C<0,005mm) JECCOBLIX T'PYHTOB, IHOATBEPKIAIOLIAS
coobmenne E.M. Cepreea. lcxonubie manapie ObTH B3sTHI HaMu u3 [TocoOus [18, Tabm.

1]. CraTuctuyeckas 00paboTKa 3aBUCUMOCTEH 1aeT (POPMYJIbI:

1,=0,43°C<0,005mm+2,23; R=0,969; (1.3)
WL =0,557C<0005um + 16,24; R = 0,937. (1.4)
30
25 % ® 2
Ay o
20 ¥ il .t
X 15 ° '“!-' b
- ‘ ode®
10 “:' °
5 o °°
|p =0,43°C_g go5pm 2,23
0 R =0,969
0 10 20 30 40 50 60

C<0,005 mm, %

Pucynok 1.8 — 3aBucumocTs 4ncna miacTUYHOCTH |, OT copepkaHus TIIMHUCTON
(C<0,005) ppakuuu B n€ccoBbix rpyHTax CeBepHoro Kapkasa

55

A
A
>0 () [ J
o
o © .A‘“ A
45 A o . :
A _.""‘
x 40 e
> . A
= *a . g ®
35 *‘ .,
® 9 A
30 .._."}
o g6 4
25 LIPS ‘.. Wi =10,5579Cq005mm * 16,24
R o O R=0,937
20 -
0 10 20 30 40 50 60 70
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Pucynok 1.9 — 3aBucumocts rpanuiibl Tekydectu Wi oT coaepkaHusi TIIMHUCTOM
(C<0005) ¢pakimun B n€ccoBbix rpyHTax CeBepHoro KaBkasa: e — jaHHbIC
CeKaBlIHUUC; A — nanusie OO0 «I'eo [I19H» (1. PocToB-Ha-JloHy).
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[{eHHOCTB X B TOM, YTO OHU IPEICTABIIAIOT O0JIee 5 THICAY YACTHBIX ONPENEICHUI
IUIACTUYHOCTH U TPAHCOCTaBa JECCOBBIX TPYHTOB PErMOHA. DTO MOATBEPKAAIOT JAHHBIE
00O «I'eo [19H» o 10-3TaxkHOMY XHIIOMY JOMY B 1IeHTpe T. PocToBa-Ha-/{ony (2001).

[lomyuyeHHble  3aBUCHUMOCTH  TO3BOJWJIM  COCTaBUTh  KIACCHU(UKALIUIO
JUTOJOTHYECKHUX BUIOB JECCOBBIX IPyHTOB (Ta0. 1.5).

Ta6muma 1.5 — Knaccudukamusa néccoBeix mopon CeBepHoro Kaskaza mo
I'PaHyJIOMETPUIECKOMY COCTaBY U MOKA3aTeAM IUIACTUYHOCTH

Conepixanne (%) dpaxunii, pasmep b Ilokazarenu maacTuaHoOCTH, %0
HasBanne MM
IIOPOJIBI Yucno ['parnua
0,1-0,01 < 0,005 | <0,002 TEKY4ECTH
IUIACTUYHOCTH |p Wi
JIEccOBUIHBII TECOK HE HOPMUPYETCS no 10 o 8 - -
JIécc 60-85 10-30 8-24 0-8 Ho 25
Jlerxuid NECCOBUHBIA 50-60 30-40 | 24-32 8-11 25-28
CYTJIMHOK
Cpenuuii
JIECCOBUIHBIN 38-50 40-50 32-40 11-14 28-32
CYTJIMHOK
Tsoxenbprin
JIECCOBUIHBIN 28-38 50-60 40-48 14-17 32-36
CYTJIMHOK
JIéccoBuHasa riouHa meHee 28 6%%66 6(:‘::366 ooiee 17 ooJtee 36

Hexortopeie wuccinemoBarenun [32; 67] m «PykoBomctBo» [136, puc. 2.3]
PEKOMEHJIOBAIM OMPEACNIATh YUCIIO TUIACTUYHOCTH TI0 BEJIMYMHE TPAHUIIBI TEKYy4eCTH
TIIMHKUCTHIX TIopox (puc. 1.10).

ABTOp TIpOBEpUIT ATy 3aBHUCHUMOCTb i JIEcCOBBIX TpyHTOB CeBepHoro KaBkasza
(puc. 1.11), xoTopasi okazanach OJM3KON K JETIOBUAILHBIM TJIMHUCTHIM TPYHTaM pHC.
1.10. Beicokoe 3HadyeHwe kodhdunmenta xoppermsuun (R=0,946) mo3Bosser
PEKOMEHIOBATh TPAHUILy TEKYUYECTH JJIsi ONPECIICHHS YMCia MITACTUYHOCTU JIECCOBBIX
TPYHTOB M OTKA3aThCs OT NOCMOSHHO20 OTIPEICIICHHS TPAaHUIIbI PACKATHIBAHMS.

Huzkuii koaddunment koppemsiiun (R=0,604) Mmexmy npenenaMu miacTUYHOCTH

o0BsicHseTCs OosbIIMMU omMOkamu ripu onpenenennu W, (puc. 1.12).
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Pucynok 1.10 — I'paduku KOPpPENSIIUOHHBIX 3aBUCHUMOCTEH MEXIYy YHUCIOM
IUIACTUYHOCTH lp 1 rpanuneil Tekyuectd Wi IIIMHUCTBIX TPYHTOB: | — ajUIIOBHANIBHBIX; 2
— JIeJIOBUAJIBHBIX; 3 — 03€pHO-aJUTIOBUANIBHBIX; 4 — MOPEHHBIX; 5 — 3IIOBUAJIBHBIX; 6 —
ropckux [128, puc. 2.3]; 7 — néccobie rpyHThl CeBepHoro Kapkasza
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Pucynok 1.11 — O6001meHHas 3aBUCMMOCTD YMCIIA IUIACTUYHOCTH |y OT rpaHuUIib!
TekyuecTd W st n€ccoBbix TpyHTOB CeBepHOro Kapkasa (1o J1aHHBIM aBTOpA)

AnanornyHoe HameMy ypaBHeHuto npuBoasT K. Tepmaru u P. Tlek [167, c. 57]
1151 TIMHUCTBIX TpyHTOB CIIIA:
I, =0,73W. - 14,6. (1.5)
Ho B 3TOM ypaBHenun WL onpeneneHa He KOHYCHBIM, a YallleYHbIM METO/I0M.
bimskoe k Hamemy ypaBHeHuro nonyduniu P.C. 3uanrupos u B.M. Kammpckuii

[80] mnst BockpeceHCKUX riIuH I'. MOCKBBI:

I, = 0,73W. - 10,22. (1.6)
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Pucynok 1.12 — 3aBHCUMOCTBE MEXY IPEAEIIAMH IUNIACTUYHOCTH JIECCOBBIX TPYHTOB
CesepHoro Kagkasa

Azpezuposannocme 1éccoevlx 2pyHmMos

BaxkHoil  CTpyKTypHOM  OCOOCHHOCTBHIO  JIECCOBBIX TPYHTOB  SIBJISIETCS
arperupoOBaHHOCTD UX YaCTHIl U HAJTHUKE 6000cmoiikux azpecamos. H.51. [lenucos [67],
UCIIOJIB3YS MOJICIb «2pyHmoeoit maccoely H.M. I'epceBaHoBa, CUUTAN, UTO: «II1 OYEHKU
B03MOJCHOU NPOCAOOYHOCMU JIECCOBUOHBIX CY2AUHKO8 HEe0OX00UMO YHUUmMbleamv UX
azpezamHuocmob CMpoeHusl U ee 3HayeHue 8 npoyecce oegopmayuu... Jléccosuonvle
CY2NIUHKU, HAXOOAUWUEC HUMNCE NOBEPXHOCMU 2DYHIMOBBIX 800, MONICHO PACCMAMPUBATD
KAaK «ZPYHHLOBYI0 MACCY», KO20A 00H020 VEIANCHEHUSL OOCAMOYHO OJIs1 YHUYMONCEHUS
yemeHmupyroue2o 0elucmeus KapooHamos u pacnvlieHUs azpe2amosy.

A K. Jlapuonos [104, c. 97] B cTpyKType JIECCOBBIX TPYHTOB OOJIBIIIOE 3HAYCHHE
MPUAABAT 8000CMOUKUM «Makpoazpezamamy» pazmepoM kpymaee 0,05 MM, cocTosmm
U3 MbLJIEBATO-TIMHUCTBIX YacTuil. X onpeieieHne CUTOBBIM METOJIOM HE TIPEACTaBIIsET
TpyaHocTH. JloctatouHo HaBecKy rpyHta (10-15 r) ¢ Bogol mpomycTUTh CKBO3b CUTO
0,05 mM. Yactb, KOTOpas nociie pacmupatnus poiia ckBo3b cuto 0,05 MM, OTHOCUTCS K
BOJIOCTOMKHUM Makpoarperaram u XapakTepu3yeT arperupoBaHHOCTH JIECCOBOTO IPYHTA.

Hepasmokarorye B Bojie BOJOCTOMKHE MaKpOarperathl sIBISIOTCS YCTOMYHUBBIMU
AJIEMEHTaMH CTPYKTYpbhl JIECCOBBIX TpyHTOB. C yBeIMYEHHEM WX COAEpKaHUs

yMeHbIaeTcs mpocanodHocTh [39; 104-106]. BeinenstoT Tpu kiiacca JECCOBBIX TPYHTOB:
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MajnoarperupoBanubie — 4 <20 % (mecku, TUNUYHBIE JECCHI U JIETKUE JIECCOBUIHbBIC
CYIIMHKH), cpeaHearperupoBannbie — A = 20-40 % (cpemHue CYTJIMHKH),
cuibHOarperupoBanubie — A >40 % (TsKesble CYyTITUHKYI U TIIHHBI).
b.®. Tamaii [33, c. 32, puc.l] ycTaHOBWI, YTO MaKpoarperaTbl CHIKAIOT
POCaI0OYHOCT JIECCOBBIX TPYHTOB (puc. 1.13):
& =-0,1964 + 13,4, (1.7)
rae A — coaep)kaHne MakpoarperaToB, B %; &) — IpocagodHocTs B % mpu P=0,3

MIlIa.

0%
VRS

V/as

Pucynox 1.13 — BrusiHue comepxaHusi BOJOYCTOMUYMBBIX arperatoB (A) Ha
pocagouHOCTh JEccoBbIX TpyHTOB: 1—4 (Kypckas obnacts); 5-6, 15-16 (3amopoxbe,
Huenpornerposck); 7-10 (Pocro-na-Jlony); 11-14 (I'eopruesck); 17 (Kues); 18 (Open);
19-29 (Boponexckas 06i.); 30 (Kamenck YCCP); 31-35 (bonrapusi — JIMuTpoB u
TonOyxunckuit); 3640 (bypsitus).

CmpykmypHhoie ceéa3u

IIpu oneHke CBOMCTB JIECCOBBIX T'PYHTOB M HECYIIEH CHOCOOHOCTH CBaMHBIX
GbyHIaMEHTOB 0Cc000¢ BHHUMAaHHUE CJCAYET YISIUTb HUX CHMPYKMYPHbIM céazam. B
HOPMATHBHOM JINTEpaType NMPUPOJIa CTPYKTYPHBIX CBSI3€d IIMHUCTBIX, B T.Y. JECCOBBIX,
rpyHToB He yuutbiBatoTcs. B CIT 24.133.30-2011 [160] omenka Hecymiei criocOOHOCTH
CBail TPaJAMLIMOHHO IIPOU3BOJNUTCS MO MMOKA3ATEN0 KOHCUCTEHIIMU INIMHUCTOIO TPYHTA B
HapYLIEHHOM OECCTPYKTYPHOM COCTOSIHUM «2PYHHLO80U MACCHLY.

B.M. OcunoB [122] ycTaHOBWII, 4TO B JIECCOBBIX I'PYHTaX MEX]Y YacCTHULIAMH
CYLIECTBYET HECKOJIbKO BUJIOB KOHTAKTOB, KaK B BUJIE CJIa0BIX B3aUMOJICHCTBUH, TaK U B
BUJIC KPUCTAJUIMYECKOW LIEMEHTAI[MH, COU3MEPUMON C MPOYHOCTHIO YACTHI] M 3€pEH.

[IpeobOnamaer nepexoomsvlit mun KOHmMAaKmos, KOTOPBIM OOYCIOBJIEH TUIpaTaIreit



28

OOMEHHBIX KaTHOHOB. [Ipy BBICKIXaHWU TPYHTA KATHOHKI SJIEKTPOCTATHYECKH CTATUBAIOT
YACTHUIIbl, MEXJIYy HUMH BO3HHUKAIOT IIEMEHTAlMOHHbIE CBs3u. [lpum 3amaumBanuy,
HA00OpOT, MPOUCXOAUT THUIpATAIUsl KATHOHOB-KOMIIEHCATOPOB, YBEIMYMBACTCS
TOJIIIIMHA THAPATHBIX 000JI0YEK U CBSI3b MEXIy YaCTHUIIAMHU TPyHTa OcilabeBaer.
Ilepexoonulil 610 KOHMAKmMoO8 XapaKTepU3yeT JiBa TUIA CTPYKTYPHBIX CBS3EH B
JECCOBBIX TPYHTAX — KOA2YAAUUOHHble (BOCCTAHABIMBAIOTCS IOCJIE pa3pylICHHs) U
Kpucmannuzayuonnsle (KOHOEHCayuoHHble) CBSI3U pa3pylIatoTcs 0€3 BOCCTAHOBIICHUS.
[Tpo4HOCTB JIECCOBBIX IPYHTOB MOKHO XapaKTepU30BaTh MeHeTpaluei (tadi. 1.6).

Tabnuma 1.6 — IIpounocts néccoBbix rpyHTOB MO0 PykoBoacTBy [128, T. 2.14]

Ouenp Cpenneit
HanMeHOBaHME TPYHTA MO TIPOYHOCTH [Ipounble Cnabbie

IPOYHBIC IIPOYHOCTH
ConpoTHBIIEHNE IEHETPALUHN Py, KI'c/cM? >20 1,0-2,0 05-1,0 <05

IIpocadounvie néccoi UMEOT conpoTuBieHue P,> 2 xrc/cm? (ouenv npounwviii
2pynm). 3aMauMBaHuE TIEPEBOIUT UX B KATETOPHUIO ¢iabozo rpyHTa (P, < 0,5 krc/cm?).

3.I'. Tep-Maptupocsu [164, c. 35] cuutaet, 4T0 «KOIUYECMBEEHHBIM BbIPANCEHUEM
CMPYKMYPHOCMU 2DYHIMOE8 MOMCEN CAYHCUMb UHOEKC UY8CMEUMENbHOCMU epyHmos Js
PABHbILL OMHOWEHUI0 NPOYHOCMU 2PYHMA 6 HeHapyuwieHHom cocmoanuu R k ezo
npounocmu 6 Hapywennom cocmosnuu R, m.e. J¢ = RIR’. 3nauenue Ji ons
OonvuuHCcmea 2auH  Haxooumcsi 8 npeodenax om 2 00 4, a 0131 upe3mepHo
YYECMBUMENbHBIX 2TUH (TEHMOYHBIX) 00X00Um 00 8».

B BomoHachImeHHBIX J€ccax TOCHE pa3pymIeHWsT WX CTPYKTYPHBIX CBsI3ei
IPOUCXOAUT CHHKEHHE MPOYHOCTH 1Mo KoHycy oT 8-10 mo 100-300 pa3 (!), uro
XapaKTEePU3YET JIECChl KAK UCKIOUUMENbHO YY8CMBUMENbHbIN MUN 2PYHMO08, HAMHOTO
MPEBOCXOISIIINI TT0 UHACKCY (KOA(DPUIIMEHTY) «4yBCTBUTEIBLHOCTDY JICHTOUHBIX TJIMH.

B kauecTBe mpumMepe MOXHO TMPUBECTH CHIDKEHHUE TMPOYHOCTH JIECCOB TOCIE
THIPOB3PHIBHOTO YIJIOTHCHMS, BBITOJHCHHOTO IT0 TMPOEKTY aBTOpa Ha TUIOIIAIKE
["azonepepabatsiBatoniero 3aBoaa B . bynennoscke (puc. 1.14). 3nech 3amMaunBanue u
TIIyOMHHBIC B3PBIBBI XOPOIIIO YIUIOTHUIN HUKHIOKO YacTh pazpesa (Hmwke 10 m), a camas
BEPXHSS 4aCcTh pa3pesa Mocje THAPOB3PHIBOB ObLIa JOYIIJIOTHEHA TPYHTOBBIMU CBAsIMH.

OOpamaer Ha ce0s BHUMaHWE, YTO MOJYJb JnedopMaliud 3aMOYECHHBIX JIECCOB
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1oCJie B3PBHIBOB CPABHAJICS C MOAYJEM AeQopMaIii CyXoro Jiécca, U ero BeJIUYHHA IO

JAHHBIM 30HJAMPOBaHUsA B cpeHeM cocTaBiisieT £ = 45 Mlla.

JNlobosoe conpoTusneHne, MMa bokosoe conpoTusneHue, Klla
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—>¢—[locne ynnoTHeHuA

Pucynox 1.14 — CHrkeHne NpoOYHOCTH JIECCA MOCIE THAPOB3PHIBHOTO YIIOTHEHHUS
Ha IUIOIIAJKE ra30MepepadaThIBaOIIEro 3aBoja B I'. by ieHHOBCKe.

1.4. ®uznyeckne U PU3NKO-MEXaHMYECKHE CBOMCTBA JIECCOBBIX IPYHTOB PErMOHA

1.4.1. ®usnyecKkue CBOMCTBA

du3znueckoe COCTOSTHUE JIECCOBBIX TPYHTOB XapaKTEPHU3yeT BIAXKHOCTb,
IJIOTHOCTh H  KoHcUcCTeHIMA. OHU ke omnpenensioT (U3NKO-MEXaHWYECKHEe |
MPOCaI0YHbIEC CBOMCTBA.

Bnasxcnocmo 1€CCOBBIX TOJI W3MEHSAETCS B OUYCHb IIMPOKOM JHMAra3oHe: B
npocaioyHoN 4yacTu paspe3oB — 8-18 % (tabn. 1.2), mpu MOIHOM BOJOHACHIIICHUH

BJIQYKHOCTH MOBHITIIAETCS 10 25-35 % (10 rpaHuIlbl TEKYYECTH U BBIIIIE).
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B néccoBbix Tommax pernona b.®. INanaii [29] Beiaenui 4 ropu3oHTa C pa3IMaHOMN
JMHAMUKON BJIAXKHOCTHU: 1) TOPU30HT C CE30HHBIMU W3MEHEHUSIMU BliakHOCTH (10 1,5-
3,0 M); 2) TOPU30HT C MOCTOSIHHO HU3KOW BIaKHOCThIO (Hmxke W,), rie nécc coxpaHuin
IPOCATOYHOCTh; 3) TOPU30HT KAaNWUIAPHOIO YBIAXHEHUS TpPyHTa HaJ YPOBHEM
I'PYHTOBBIX BOJ; 4) TOPU30HT MOJHOTO BojoHackIeHus (Hike YI'B).

['OpH30HT € MOCTOSIHHO HU3KOM BIIAXKHOCTBHIO U COXPAHUBIIEUCS MPOCATOYHOCTHIO
ABJISIETCSA XapaKTEPHOM 4acThIO JIECCOBBIX pa3pe3oB. [lousosen I'.H. Beiconkuit HazBan
€0 MepmevIM, Ul OUCHYibCuU8HbIM. Ero MOIIIHOCTH B BOCTOUHBIX paiioHax CTaBpOIOJIbs
nocturaet 92 M, a BIQXXHOCTh 3aBUCUT OT THAPOPHUIBHOCTH TPYHTA, XapaKTepU3yeMoit
no H.S. Jlenucony [68, c. 5 m 183] rpanwureit Texydectu (puc. 1.15). Bumno, uro 6omee
rnuaucThie UT'D (o W) uMeroT 6osiee BBICOKHE 3HAYCHUS BIAYKHOCTH.

DTy 3aBHCHUMOCTH Ha 3aCTPOEHHBIX TeppuTopusx nmoarsep:xaaet B.1. Kpyros [96,

c. 31]: B cyrinuHKkax BnaxHOCTh paBHa (0,7-0,9)W,, a B cymecsix — (0-0,75)W,,.

w

a0
24

2

10

5 1 J Il 1 1 1 ] L
20 25 a0 75 4w 95 50 &5 WT

Pucynok 1.15 — 3aBUCMMOCTD €CTECTBEHHOM BIIAXKHOCTH OT TPAHULIBI TEKYYECTH
néccoBbix rpyHTOB 10 [29]: 1 — manubie CeBKaB[IHUUWUC; 2 — no [107]; 3 — nanHbIe
['unporasa miis paitona r. ['po3Horo.

N3bickaTenbcKue OTUETHI MOATBEPKAAIOT 3Ty 3aBUcUMOCTh 1o UI'D (puc. 1.16).

IL10THOCTB J1€CCOBBIX TPYHTOB OIPEACIIAET UX MPOCaA0YHOCTb. [Ipu mioTHOCTH
CKeJleTa TPyHTa pg > 1,60 T/M3 ero MOKHO CYMTATH HENPOCALOYHEIM, a IIPU pg > 1,70 T/M3
JE€CCOBBIN TPYHT CUMTAETCS MPAKTUUECKU BOOHEpoHUIIaeMbiM [128, 1. 3.104].

[InoTHOCTHL Cyxoro rpyHra (ckenera) pd, MOPUCTOCTh N U KO3(G(UIHEHT

MOPUCTOCTH € GYHKIIMOHATHHO B3aUMOCBSI3aHbI MKy COOOM.
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Pucynok 1.16 — 3aBHCHMMOCTb €CTECTBEHHOM BIAXKHOCTH JIECCOBBIX T'PYHTOB
Cesepnoro Kagkaza oT ux rpanuisl Tekydectd o MI'D reosmornueckux pa3pes3os

Inomnocme wacmuy zpynma ps U3MeHsETCA B y3KHX Ipeenax (2,66-2,72 r/emd).
N3pIckaTeny peruoHa 0ObIYHO OMpeAestoT ps o [locobuto [128, Tadmn. 9]: necku — 2,66
r/em, cynecu — 2,70 r/em®, cyriunky — 2,71 r/em® 1 romasbl — 2,74 t/em®,

Hoxkazamens mekyyecmu (KoHcucmeHnyus) TPATALMOHHO HCIONB3YETCS B
HOPMATHUBHBIX TaOJMUIAX JJIS OLEHKH (PU3MKO-MEXaHUYECKHX CBOMCTB TJIMHUCTBIX
TPYHTOB M HECYIIEW CIOCOOHOCTH CBAWHBIX (DYHAAMEHTOB B OOBIYHBIX IpyHTax. [Ipum
stom JIL.I'. Mapuynonsckuii [117, c¢. 23] u, ocobenno, IO.I'. Tpobumenkos [172]
OoTMEYaeT OOJIBIIYI0 OIMMOKY B OIICHKE HECYIIeH CITOCOOHOCTH CBail MO MOKAa3aTeIIo
TEKYUYECTH.

JLI'. Mapuynonbckuii [117, c¢. 55] coobmraer, uyto Ha ocHoBe 207 OMNBITOB
OyHIaMEHTIPOEKT ISl TJIMH U CYTJIMHKOB MOJYYXJI 3aBUCUMOCTD [TOKA3aTENs TEKYUECTH
OT COMNPOTHUBJIEHUS KOHYCYy € HU3KUM Koddduimentom koppemsiuud (0,71) wu
3HAYUTEIBLHBIM CPETHEKBAAPATUYHBIM OTKIIOHEHUEM (0,25):

IL. =0,65-0,013qc. (1.8)

AHanu3 ¢hopMyIIbl MOKA3bIBAET, YTO €€ 001aCTh MPUMEHEHUS OrpaHnyuBaercs || =
0,65. B n€ccoBbIX 3aMOYEHHBIX IpyHTax |l Bcerna mpesbiaet 310 3HaueHue. C yueTom
o00oMX TOKa3zaTened 30HIMPOBAHUSI 3aBUCUMOCTb CTAHOBHUTCS OOJee HaJeKHOM:

KOppesuoHHoe oTHomieHue paBHo 0,94, a cpeanexBanpatuyroe oTkiaonenne — 0,06.
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Ha pwuc. 1.17 mpencraBneHbl rpadvku 3aBUCUMOCTH TIOKA3aTelNsi TEKY4ECTH OT
noKasaTteliel 30HAUpOBaHwMsl, mocTpoeHHbIe 1Mo nanHbM CI147.13330.2012, Tabn. 1.4. B

HOJIy.]IOI“apH(bMH‘IGCKOM MaCHITa6C, HCCMOTPA Ha U3JIOMbI, OHH UMCIOT JIMHCHUHBIN BU.

1,4

f3

——0,02
—e—0,04

0,06
—e—0,08

log(as)

—0—0,1
0,12
——0,15
——0,2
——0,3
——04

—e—0,5
-0,25 -0,15 -0,05 0,05 0,15 0,25 0,35 0,45 0,55
Pucynox 1.17 — I'paduku 3aBUCMMOCTH IOKa3aTeNsl TEKy4eCTH TJIMHUCTBIX

IPpYHTOB OT nokazatesnei 3ouaupoBanus (mo CII 13330.2012, ta6n. 1.4).

1.4.2. ®u3uKo-MexaHU4YeCKHe CBOMCTBA JIECCOBBIX TPYHTOB

Monyas negpopmanuu JJ€CCOBbIX TPYHTOB

CnpaBounuk mnpoektupoBimka [161, c¢. 12] yka3piBaeT, 4YTO «Mm0OOYIU
Ooepopmayuu, nonyyaemvie 6 KOMHPECCUOHHBIX NpUOOpAx, ABIAIOMCA  CULLHO
3AHUNCEHHBIMU U He OOJIHCHbL UCHONb308ambCs npu pacdemax ... Komnpeccuonmnwvie
UCHbIMAHUSL He ompasicaem nogeoeHue 2pYHma 6 OCHOBAHUU COOPYHCEHUU U MO2Ym
CILYHCUMb MONLKO OJI5L NPUOTUNCEHHOU OYECHKU CHCUMAECMOCU 2DYHIMOB.

C stum cornacusl K. Tepuaru, P. Ilek u penaktop ux kauru M.H. T'onpamreiin
[167, c. 9], KOTOpBIC OTMETHIIN HEHAICKHOCTH JTA00PATOPHOI OIICHKH CBOMCTB I'PYHTOB:
«Aemopwvl  cuumaiom, YUMo NPUMEHEHUE COBPEMEHHBIX BblCOKOCNEYUATUSUPOBAHHBIX

Memooo8 ombopa U UCHbIMAHUSL 00PA3y08 cPYHmMa Modcem Oblmb ONPABOAHO TUULDL 8
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UCKTIIOYUMENbHBIX Cyyasx. Bce smu memoowvl aubo He oarom HaoedxicHvlx, a uHoz20a u
NPABUILHBIX PE3VIbIMAMO8, TUOO0 CIUUKOM 00pO2U, OJIUMENbHbL U 2POMOZOKU.

B 50-70—e rr. ObumM MpOBEJEHBI CPABHUTEIbHBIE HCIBITAHUS CKUMAaEMOCTU
TPYHTOB TMOJIEBBIMU U JIa0opaTopHbIMU MeToAamH [ 8; 85-88], mokasasiine 3HaUUTEIHHOES
3aHW)KEHUE KoMIlpeccuoHHoro Mmoayns aedopmaruu. IMo M.K. Camapuny [142],
«MOOynb  dehopmayuu  CEA3HLIX SPYHMOB, NOAYYAEMbll NPpU  KOMNPECCUOHHBIX
UCNBIMAHUAX, O00JIceH Obimb yeenuuen 8 2-4 pasza, kax 3mo npeonazanoce H.A.
Aeuwesvim u ewe panee H.H. Macnoevimy». Ilo ero nanueiM, ypenudaeHue m,=Ey/Ek oT
2-x 10 10-Tu IpOMCXOANUT NIPHU YMEHBIIIEHUU KO3 duiinerTa nopucroctu ot 1,6 1o 0,4.

Pe3ynbraTel 3THX HcciaeaoBaHui ObutH BKIIOYEHBI B [locoOue [128, Tabn. 22] u
CI122.13330.2011 [158, Ta6m. 5.1]. O.1. UrunaToBa [87] oTMETHIIA, UTO «OJ5 NOBLIULECHUS
MoOYHOCMU Onpeodenenuss Mooyrel Oeghopmayuu HeoOXo0uM Yyuem NPOYHOCHU
CMPYKMYPHBIX c53eli». ITO TPEUIOKEHUE He peau3oBaiivd. J[0CTaTOYHO CpaBHUTH
ko3 dunmeHTsr My, mpuBeneHHbie B padore O.M. Uraarosoit [87], ¢ koaddurmeHTOM B
[Toco6un u CII [128; 158, Tadm. 5.1], yToObl yOenuThes B uX Oymsocty (tadu. 1.7).

Tabmuua 1.7 — Koadduuuentsr My i TIUHUCTBIX TPYHTOB 1o gaHHbM O.U.

Hruaroson u CII122.13330.2011

3HaveHue ko3 duimenta My npu ko3¢ UIeHTe MOPUCTOCTH €, PABHOM
Bug rpynra
0,45-0,55 0,65 0,75 0,85 0,95 1,05
Cymecu 4(4,2) 35(37) 3(3) 2(2,2) -() - ()
CyrinuHkH 5(5) 4,5 (4,5) 4 (3,9) 3(3,2) 2,5(2,6) 2(2,1)
[ uHb — 6 (6) 6 (6) 5,5 (5,8) 5(5,4) 4,5 (4,8)

[IpuMeuanue: B cCkOOKaxX JiaHbl 3HaUeHUst Mi 110 Urnarosoit [87].

Cnenyet otMeTuTb, uTo TabMIbl CHull 2.02.01-83* [149] u [Toco6us [128, Tab1.
27 1 28] coOCTaBIECHBI JJISl «NbLIEBAMO-2IUHUCTIbLX HEIECCOBBIX 2DYHIMO8 UemBEPMUYHBIX
OMN0JICeHUt N HEe TIPUMEHUMBI JIJIs1 JIECCOBBIX I'PYHTOB. PeanbHble 3HAYEHUS MOMYJIS
nedopmari JarT TOJIBKO TPYAOEMKHUE MITAMIIOBBIE UCTIbITaHus. V3bpickaTenn 0ObIYHO
ucnonb3yoT [locobme [128, Tabm. 22] wmm ganusie THUCHU30B, rae BennuuHa
NePEXOAHBIX K0P HHUITUEHTOB U3MEHSETCS OT 2 10 6, YBETMYHMBAsCh B CTOPOHY TUIOTHBIX

T'JIMH.
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B.U. Kpytos [96, c. 19] ycTaHOBUII, YTO KOMIIPECCUOHHBIE UCTIBITAHUS 3aHUKAIOT
HITaMIIOBBIM MOZYJb Aegopmaruu J€ccoBbix TpyHTOB B 1,5-10 pa3. C stum cornacen
JL.T'. Mapuynonbckuii [117, c. 23]: «onpedenenue mooyns degpopmayuu epynmos no
OAHHBIM 1AO0PAMOPHBIX UCCAEO08AHUL NPUBOOUM K DONUUM OUUOKAM U, KAK NPABUIO,
K 3a8blUeHUI0 pPA3MepOo8 CBaUHblX (QyHOamenmos... Manooocmosephvie Oanubie 0
Mooyne Oegopmayuu 2pyHmMo8 He NO380JAI0M NPOEKMUPOBWUKAM OCYUWeCmEIamb
8apuUanmHoe NPOEKMUPOBAHUE COANIHBIX (DYHOAMEHMO8 U YACHO NPUBOOSIM K MOMY, YUMo
8 NPOeKmax NPUMEHSAIOMCs C8aliHble QYHOAMeHmbl mam, 20e bonee 3¢hhexmusHvIMU
OvLIU Ob1 hYyHOAMEHMbL HA eCMeCMBEeHHOM OCHOBAHUL.

Jnst KpaCHOMAPCKUX CYTJIMHKOB W TNUH [15] «ommuowenue mooyneti E,m / Ex
cocmasensem om 4 0o 10», aro npessimaet kodddummentsr CIT 22.13330.2011.

10.b. TexyueB u E.Il. Konammnuckas [163] npennararor «ymenviuums niowaos
wmamna 00 150 cm? 6 npeccuomempe u 00 40 cm? — 6 niockom ounamomempe, NOCKOIbKY
amo coomsemcmeayem Hoinewnemy cmanoapmy (I'OCT 20276-99)».

A . Tuneman u B.I1. AnanseB [49, c. 37, Tabn. 5] pekoMeHAYIOT TaOIUILy IS
ornpeeeHus: PU3NKO-MEXaHUYECKUX XapaKTEPUCTUK JIECCOBBIX CYTITMHKOB PocToBCKOM
00JaCTH B 3aBHCHMOCTH OT CTEICHH BIIAXKHOCTH W KO3(PQHUIMEeHTa MOPHUCTOCTH.
Henoctarkom Tabnuilbl SIBIsSETCA pErMOHANIbHAS U JIMTOJIOTHYECKAs OTPAaHUYEHHOCTh €€
NpPUMEHEHUsI. DTUM JK€ HEIOCTAaTKOM CTPaJaroT TaOJIUIbI, B KOTOPBIX OTCYTCTBYET
JUTOJIOTHUYECKHH BUA €ccoBoro rpyHTa [83; 123, Tadm. 2].

[Ipounoctusie (C, @) u nedopmatuBubie (E) xapakrtepuctuku st JECCOBBIX
rpyHTOB KanMbikun 1 BocTouHOM yacT PocToBCKo# 00acTu ipuBeaeHbI B padoTe [180,
c. 34, tabn. 2], rae mosieBble MOAYJIU JepopMailid BO BCEX CiIy4asX MpEeBbIIATN
nabopaTtopHblie 3HaueHust B 1,63-2,3 paza. [1o ux naHHBIM, CIETUICHHE C YBEITUYCHUEM
BIQXXHOCTH cHUXkaeTcs B 8-10 pa3, a yron BHYTPEHHETO TPEHUS YMEHBIIACTCS BCETO
mumib B 1,3-1,6 pa3a, T.e. MPOYHOCTH TPyHTA TIPH MOBBIIIEHUN BIIAXXKHOCTH CHIXKACTCS B
OCHOBHOM 3a CUET YMEHBIIICHHS €TO CIICTUICHHUS.

CIT 22.13330.2011 «OcHoBaHus 3AaHUN U coopykeHui», Tadm. b.2 u Bb.3,
MO3BOJISIET OMPENENATh NPOYHOCTHBIE W JehOpMAIlMOHHBIE CBOMCTBA TIWHUCTBHIX

«HeNéccosbix» TPYHTOB MO UX (PU3NYECKUM XapaKTEPUCTUKaM. 3aBUCHUMOCTb MOJIYJIS
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nedopMaui YeTBEPTUUHBIX CYNECE, CYTTIMHKOB U ITMH OT KO3 GUIIUEHTA TOPUCTOCTH
noka3aHa Ha puc. 1.18, u3 KoToporo BUAHO, YTO B MOJyJorapudmuueckom macurade
OHa HMEET JIMHEHHBIM XapakTep. YUWTBhIBas, 4YTO JIECCOBBIE TPYHTBHI SBISAIOTCS
YETBEPTUYHBIMU OOpPa30BaHUAMHU, HAM TPEJCTABISICTCS, YTO YKA3aHHbBIE 3aBUCHMOCTH
MO>KHO IIPUMEHSATH U IS JECCOBBIX TPYHTOB IIOCJE YCTPAHEHUS UX IIPOCATOYHOCTH, C

IpeIBapUTEIbHON MPOBEPKON HA OTPAHUYEHHOM MaTepHuae.

AR

(g0
C
=
o
)
o
-
4
0,30 0,50 0,70 0,90 1,10 1,30 1,50 1,70
KoadduumeHT nopucroctu e
—@—aQ, dQ, IQ cynecun 0 <IL<0,75 aQ, dQ, 1Q cyranHkm 0 <IL<0,25
aQ, dQ, IQ cyrnmnHkm 0,25< IL <0,5 aQ, dQ, IQ cyrnmnHkm 0,5 < IL <0,75
—@—aQ, dQ, IQ ranHbI 0 <IL<0,25 —@—2aQ, dQ, IQ rauHbI 0,25< IL <0,5
—@—2aQ, dQ, IQ raunHbI 0,5 < IL <0,75 —@—fQ cynecu 0<IL<0,75
—@— fQ cyrnmHkm 0 <IL<0,25 —@— fQ cyrnvHKm 0,25< IL <0,5
—@— fQ cyrnmHkn 0,5 < 1L <0,75 —@—gQ cynecu, cyrnmHkm IL <0,5
oxf raunHbl -0,25 <IL<0 oxf ranHbl 0< IL <0,25
oxf ramubl 0,25 < IL <0,5
Pucynox  1.18 — 3aBucumoctb Moayis pAedopmanuui OT KOIPUIIMEHTA

HOPUCTOCTH TIUHKUCTHIX TpyHTOB (110 CIT22.13330.2011, Ta6n. b.3)

CII 47.13330.2012 (tabn. M.5) pekoMeHIyeT ompenensiTh MOIYyJb nedopmaruu
TJIMHUCTBIX TPYHTOB CTaTHYECKUM 30HaupoBaHueM 1o dopmyine E=7qc, (puc. 1.19), a
3aBUCUMOCTb CLICTIJICHUS U YTJIa BHYTPEHHETO TpeHHs TokazaHa Ha puc. 1.18-1.20. Takoii
MOJXOJ  OJHOBPEMEHHOTO  OMPEICICHUS IMPOYHOCTHBIX W Je(opMaIrmoOHHBIX
XapaKTePUCTHK HMEET OOIBIIONW CMBICH, T.K. «CONpOMUBIeHUe 30HOUPOBAHUIO (c,
ompasicas NPOYHOCMb 2PYHMA, Heu30eNHCHO 0yoem XapaKkmepuzosamv U e20 MOOYIb
oeghopmayuu, umo u 06vACHAEM GaKmuiecku Haba0aeMy Kopperayuro eeaudut Jc ¢

E na yuacmrax ¢ oonomunuvimu epynmamuy [139, c. 123].
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Pucynok 1.22 — 3aBUCUMOCTh TaHTEHCA yIjla BHYTPEHHETO TPEHHUS ( TPyHTa OT
71000BOTO COTIPOTUBIICHUS 30Ha (¢ 7151 cyrianHKoB 1 TymH 1o CIT 47.13330.2012

I'paduku u popmynsl Ha puc. 1.19-1.22 oTHOCATCS «K AUHUCIBIM SPYHMAM C
cooepxcanuem opeanudeckux eewecms menee 10 %y». CII 47.13330.2012 wne
OTPaHUYMBAET WX NPUMEHEHHUE HJisl JIECCOBBIX TPYHTOB, MO KpailHE Mepe Mocie
yCTpaHEHHS MX TPOCAJTOTHOCTH.

C yuyactuem aBTopa OblI0 0OpaboTaHo Oosiee 5000 macmopToB J1a0OPATOPHBIX
WCIIBITAaHUN JECCOBBIX TpyHTOB CeBepHoro KaBkasza m 1l OpUEHTUPOBOYHOM OLIEHKH
(U3MKO-MEXaHUYECKUX XapaKTEepUCTUK cocTaBieHsl Tabn. 1.8 u 1.9. Bxomamu B
TaONUIBl ChoyKaT: TpaHuma Tekydectn W, (Ilokas3arenab JIMTOJIOTUYECKOTO COCTaBa
rpyHTa), nopuctocte (N) m BiaxHocTh (W) Kak MOKa3aTelM €ro COCTOSHUSL.
ConpoTHBIEHHE CABUTY OMPENEIIIOCH 0 KOHCOJIUAUPOBAHO-APEHUPOBAHHON CXEMe.

Tab6m. 1.8 maer momynp aedopmanuu Jyisi OOBOJHEHHOTO COCTOSIHHUS JIECCOBBIX
TPYHTOB, KOTOPOE OOBIYHO MPOTHO3UPYETCS HA 3aCTPOCHHBIX TEPPUTOPHSIX.

Tabnuua 1.8 — HopmaTtuBHBIE 3HAYCHUS] KOMAPECCUOHHO20 MOYIIsl tepopManiuu
(Ex , MIIa) 06600nennbix néccoBbix rpyntoB CeBepHoro KaBkaza

Yueo Tpannia Koadpunuent nopucroctu €
mractaHOCTH | Texydectd, % %563 0,64-072 | 072:082 | 082092 | 0,92-1,04
17 20- 24 9.0 6.2 43 3.0 2.0
7-12 24-28 10,5 7.2 48 33 2.2
12-17 28- 32 12,5 8,2 55 3.7 24
17-22 32-36 15,0 9.2 6.4 4,2 26

3 Ta6J'II/II_[BI BHUIHO, YTO YBCIMUYCHHC I'paHUIbI TCKYUCCTH YBCIMYHUBACT MOIAYJIb

nedopmary mpuMepHoO B 1,5 pa3a, a yIJIOTHEHHE TPyHTa YBEJIIMYUBAET €ro B 4-5 pas,
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T.€. Ha BEIUYHHY MOyl nedopMaliii OCHOBHOE BIIMSIHHE OKa3bIBACT IJIOTHOCTH
rpynTta. Tabnuiia pexoMeHAyeTcs Uisi MPEIBAPUTEIHLHON OIEHKH KOMIPECCHOHHOTO
MOy ieopmMariuu ¢ mepexoaHbiMu ko3¢ dunuentamu [locobus [128, Tadmn. 22].

Tabmuua 1.9 — HopMaTrBHBIE 3HAUEHHUS] TPOYHOCTHBIX XapAKTEPUCTHK JIECCOBBIX
rpyHToB CeBepHoro KaBkaza mno [JaHHBIM TpPaHULBl TEKY4YECTH, BIAXHOCTH U
ko3 duireHTa TOPUCTOCTH

BraxnocTh I Kos¢hpunment nopucroctu €, 1.e.
wa rpanmie | | PAPOANA 0 64.0,72 0,72-0,82 0,82-0,92 0,92-1,04
BJIaXKHOCTb,
TEKy4eCTH, % C, o, C, o, C, 0, C, 0,
% klla | rpanycer | klla | rpanycel | kIla | rpagycer | klla | rpagycsl
20-24 18-21 26 25 13 23,5 10 23,5 18 20,4
21-24 17 20 07 - - - - -
24-98 18-21 26 23 18 25,0 10 25,1 14 25,5
21-24 16 25 11 25,5 20 24,2 20 22,6
18-21 20 23 16 23,3 13 23,5 12 26,4
28-32 21-24 18 22 13 23,5 18 22,6 13 26,1
24-27 19 21 20 21,4 19 22,5 12 24,3
18-21 18 23 33 21,5 - - - -
32-36 21-24 20 22 20 21,5 18 21,5 16 25,5
24-27 18 22 18 19,4 18 21,5 18 22,5
18-21 45 17 - - - - - -
36-40 21-24 38 18 20 21,5 - - - -
24-27 14 23 18 22,5 26 19,2 - -

WNurtepBan rpanunpl Tekydectd (4 %) Ha3HAueH, HMCXOAS W3 MNPEIETbHOM
nabopatopHoit ommOku ee ompenenenus (2 %) mo I'OCTy. Jlna mopucroct u
BJIQXHOCTH 3TOT MHTEpBaN yMeHbIeH A0 3 %. M3 tabn. 1.9 BumHo, 4TOo B nméccax
MOBBIIICHUE BIIAJKHOCTH CHIIKAET clierieHue B 1,5-2,0 pasa, a yBelrueHue II0THOCTH U
[JIMHUCTOCTU TPYHTA TOBBIMIACT crerieHue. [Ipu 3TOM yrojl BHYTPEHHEro TPEHMS

OCTACTCA MPAKTUYCCKH ITOCTOAHHBIM.

1.5. Ouenka nmpocag04HOCTH JIECCOBBIX TPYHTOB

1.5.1. [IpoOJiema rpyHTOHOCA

[IpoGiiema oTOopa HEHApPYIIEHHBIX OOpa3llOB IPpyHTa OOCYXJAeTCs B TEUCHHUE
muorux aecsatwiernit. K. Tepmaru u P. Ilek [167, c. 314] ana ot6opa HEHAPYIICHHBIX

MOHOJIMTOB OOBIYHBIX T'PYHTOB PCKOMCHIOBAJIN TOHKOCTECHHBIN I'PYHTOHOC HGHI/ICOHa.
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JIJIsl OIIEHKU TPOCAIOYHOCTH JIECCOBBIX TPYHTOB OYECHBH BAXKHO OTOOPATH MPOOBI
HeHapymeHHoro cinoxenus. [IHUMUC, HTUCHU3 n @ynnaMeHTHpOEKT peKOMEH 10 BTN
BJIaBlIMBaeMble U 3a0uBHBIE TpyHTOHOCHI [/8]. Mocropreorpect u I[THUUNC
YCTAQHOBWJIM, YTO BHOPAIMOHHBIA croco® ymiotaser rpyHt Ha 0,02 r/em® [25], a
KOJIOHKOBBIH, YJapHBIN U BUOPOYAAPHBII CIOCOOBI YINIOTHSIOT TPYHT Ha PacCTOSSHUU 16-
24 cM, U «Heobxooumo pazpabomams HOBbvle YOapHble U 8UOPOYOApHble HAKOHEYHUKU C
MUHUMATTbHBIM UBMEHEHUEeM CEOUCE 2PYHIMOS8 8 CIEHKAX CK8ANCUH U Ha 3ab0ey [25].

B.M. Yauukuit m A.I'. amkun [177, c. 69 u 145] cooOIIarOT, YTO «OCNIONHCHEH
npoyecc ombopa oopazy08 HeHapyulenHouU CmpyKmypbl 8 CYynecsix 6000HACHIWEHHbIX U
nouUmMu HeBO3MOJNCeH 68 NeCKAxX Nblle8amvlX B000HACHIWEHHBIX...YMO CYUeCmEeHHO
CKa3vl8aemcs Ha 00CMOBePHOCMU ONpedeleHUli (PUUKO-MEXAHUYECKUX CEOLICB.

[Tocne aBapuiinbix nedopmanuii B Bonrogoncke Hayunsiit Coer AH CCCP no
WHKCHEPHOU I'e0JIOTHH BKIIIOUUII B MPOTPaMMy U3yUYEHHUS OMOPHBIX JIECCOBBIX Pa3pe30B
BOIpoc oTOopa MoHONIUTOB. Ha ocHoBe aTux uccnenosauuii B.T. Tpodumos [176, c. 274-
275] coobuaet: «BaoicHetiuiee 3HaueHue npu u3ydeHuu npocadodHocCmu umeem omoop
MOHOAUMOS... MoHOIUmMbL 2PYHMO8 U3 MEeXHUYECKUX CKBANCUH OONYCKaemcs omoupams
MOILKO MOHKOCMEHHLIMU UIU 00YPUBAIOWUMU 2PYHIMOHOCAMU, 00eCnedusaroujumu
coxpaneHue npUpoOHoLi CMPYKMypbl U NIOMHOCMU SDYHMAY .

beuto ycraHoBiieHO, uTO mpH 0oTOOpe M3 IypdoB mopucrocts écca 49 %, a
IPYHTOHOCHI YILUTOTHUIM €ro 110 45 % u Ha 4 % CHU3WIM NPOCaTOYHOCTb.

C stum corimacen A.B. CaBunHoB [140], yTBepXmarommii, 4TO «Ipu OTOOpE
MOHOJIUTOB CTAHIAPTHBIM TPYHTOHOCOM MPOUCXOAUT YIUIOTHEHWE, aHAIOTHYHOE
o0Oxatuto B KomrnpeccuoHHoM mpuodope 0,15-0,25 MIIa, uro npuBoauT K omudOKkam npu
OlIEHKE (PM3UKO-MEXAaHUUECKUX XapaKTEPUCTUK TPYHTA U €T0 MPOCATOUYHOCTH.

PocroB/lon TUCHU3 npenioxusi oTOMpaTh MOHOJIUTHI OJTHUM yJIapOM IPYHTOHOCA
/J[=127 MM, 4TO TaK:K€ YMEHBIIAET NOPUCTOCTh U MPOCATOYHOCTh B cpeHEM Ha 2 %.

A.H. boromonoB u ap. [22] ycranoBwin, 4Tto rpyHTOHOCH /=108 u 127 MM

HapyIIaoT FPYHT, @ TPYHTOHOC /=146 MM COXpaHsET €ro 1o CpaBHEHUIO ¢ UIyphaMu.
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A.A. lopmxkues, I''M. Cxubun, A.I'. lopmkues [72, c. 150-159] npu uzy4yenun
CTPYKTYPHOM MPOYHOCTH JECCOBBIX TPYHTOB T. OJKCTHI OOpaTWIM BHUMaHUE Ha
HapyIlIeHHE CTPYKTYPHI TPYHTA MPH 0TOOPE MOHOJIUTOB M3 CKBAXKHH.

[Tpo6nema oTOOpa KaYECTBEHHBIX MOHOJIUTOB M3 MPOCAJTOYHBIX U 0OOBOAHEHHBIX

JIECCOBBIX I'PYHTOB OCTACTCA aKTyaHBHOﬁ )41 HGpGHIGHHOﬁ B HACTOAIICC BPpCM:I.

1.5.2. MeToabl 0IHOI ¥ ABYX KPUBBIX

Cornacno 'OCT 23161-2012, mpocagoyHOCTh JIECCOBBIX TPYHTOB OMPEACIISIETCS
B KOMIIPECCHUOHHBIX MpUOOpax mo MeroAam 1-ii U 2-X KpHUBBIX, IpHUYeM 00a MeToja
CUMTAIOTCS UICHTUYHBIMU. B HaydHOU IUTEpaType HEOJHOKPATHO MOJHUMAJICS BOIIPOC
0 TOXIECTBEHHOCTH 000MX MeTonoB [6, c. 75; 38; 74]. MeHblee noBepre OOBIYHO
BBI3bIBAET METOJI IBYX KPUBBIX, KOTOPHII HECKOJILKO 3aBBIIIAET IPOCAT0YHOCTb.

IOM. u M.IO. A6eneBnl [6, c. 78] mpuBomsat paszdpoc (B 1,5-2 pa3zal)
MPOCAJAOYHOCTH IO METOAY OJHOW KpPWUBON MPHU HCHIBITAaHHM OOpa3loB M3 OIHOTO
MOHOJIUTA U JICNIAIOT BAXHBIN BBIBOJI: «1aO0OpamopHvle UCHbIMAHUSA HA NPOCAOOYHOCHb
oaiom pe3ynbmamol, N0 KOMOPLIM MONCHO HOJYUUMb JULUUL NOPSAOOK YUCTIO8bIX 3HAYEHUL
OMHOCUMENbHOU NPOCAOOYHOCMU ... U HE OAIOM 803MONCHOCIMU NOJLYYUMb PACHEmHble
BENIUUUHBL C MOYHOCBIO, XAPAKMEPHOU 0151 CMPOUMETbHBIX MAMEPUATOB.

M.H. TlNonpamreitn [52] obpaTun BHMMaHWe, 4TO JIaDOpAaTOPHBIC WCIBITAHUS Ha
IPOCaJ0YHOCTh HE MO3BOJISIOT OLEHUTHh HECYILYIO CIIOCOOHOCTh CBail B MPOCAIOYHBIX
rpyHTax: «Cinedyem noo4epkHymv, Ymo 60 MHO2UX pabomax no UHICEHEPHOU 2e0102UU
NPOCA0OYHOCHb OYEHUBACINCSL UCKTIOUUMENLHO NO KOMNPECCUOHHOU CocuMaemMocmu. Ima
MOYKA 3PEHUsl ABHO YCMApena U HyHcoaemcs 8 nepecmompe, 4mo CA3aHO C U3 YeHUeMm
npobnemsvl nomepu Hecyujel CnOCOOHOCIU C8all NPU NOObEME YPOBHSL 2PYHIMOBBIX 0OY.

B.1. KpytoB [96, c. 11] Taxke cooOmiaer o OOJBIION ONMIMOKE OMpeAcIICHUS
npocagodyHocTu: «llpu omnpeoenenuu OMHOCUMENLHOU NPOCAOOYHOCMU ZCPYHMOE 8
KOMNPECCUOHHBIX NpUubopax no Jaooomy memooy cledyem umems 66udy, umo

NOJIY4€HHble pe3ylbmanibl UMent 3HAYUMENbHYIO 6APUAHNIHOCNIb, gcreocmsue 4e2o
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omoenvhbie 3Ha4eHUs Oy, Mo2ym omauuamscs 6 1,5-3 u oaoce 5 paz». B r. Hukonone
A€cc OnpeeUIn HEPOCaI0UHbIM, a (haKTUYeCcKas mpocaaka coctaBmin 60 cM.

Hu3kas TOUHOCTH OIEHKH TPOCATOUHOCTH MOXKET MPUBECTU K OTUOOYHOM OIIEHKE
| v Il Tuma rpyHTOBBIX yenmoBui. Takast ommOKa HEAOMYCTUMA MPU MPOSKTUPOBAHUHT
CBallHbIX (DYHIAMEHTOB, YyBCTBUTEIbHBIX K HEraTUBHOMY TPEHHUIO NPH 3aMavylBaHUU
néccoBbix ocHoBanui. Jliist Il Tuma CIT 24.13330.2011 [159] pexoMeHyeT ycTpaHEeHHE
POCaAOYHOCTH, YTO TpeOyeT OOJIBIINX 3aTPaT U MPUBOIUT K 3a/I€PKKE CTPOUTEIIHCTBA.
C npyroii ctopoHsbl, HetoolieHka || Thma MoXeT MPUBECTH K «CPBIBY» CBaH.

TouyHocTe ompeaeneHuss MNPOCAJOYHOCTH  MOXKHO  OLIGHUTh  OWUOKAMU
80CHPOU3600UMOCIU, KOTOPHIE BO3HUKAIOT TpHU OTOOpE MpoO, TPaHCIOPTUPOBKE,
XpaHEHUH U KOMITPECCUOHHBIX UCTBITAHUN «00pa3yo6-01u3ney08» U3 OJTHOTO U TOTO Ke
MoHOJIHTA. OlleHKa OMMO0K He00X0IuMa TaKKe MPU KOPPETSIIUOHHBIX UCCIEAOBAHUAX
CBOMCTB TPYHTOB, KOTJla MPEIOJIaraeTcsi, YTO M3MEPEHUs TMOKa3aTesield BBIMOJHEHBI
aOCOJIIOTHO TOYHO, T.€. CPEIHEKBAPATUUHbIE OMUOKU (OMIHUOKH BOCTIPOU3BOJUMOCTH)
paBHBI HyJI0. PeanmpHas olleHKa MoKa3aTelel TPYHTOB HEM30EKHO COMPOBOXKIACTCS
omrOKaMu u3MepeHuid. «QuuoOKU usmMepeHull 8 HeKOMOPLIX CAYUAAX CO30AI0M JIOHCHOE
npeocmasieHue 0 CILONCHOCIMU UHICEHEPHO-2e0l02ULeCKUX 00beKmos, meuarom
yeudemv eOUHCME0 8 MHO2000pa3uu pe3yibmamos HAOI0OeHUll U 80CHOIb30BAMbCS
npoCmMbIMU Mamemamudeckumu mooensimu os ux onucanusy [120].

Ilo wmarepuanam wusbickanuii CeBKaB[IHUMMC wmbl onpenenwiy oOmuOKd
BOCIIPOU3BOAMMOCTH TPH ONPEACICHUN XapaKTEPUCTUK JIECCOBBIX TpyHTOB (Tabum. 1.10).

Haunbonee TouHO omnpeaenstorcss (U3HUYECKUE XapaKTePUCTUKH, HUMEIOIINe
OTHOCUTEJIbHYIO OIHOKY Bocrpou3zBoguMocT 1-10 %; nuHaMuyeckoe U CTaTUYECKOe
30HIMPOBAHUE UMECT CPABHUTEILHO HEOOJBIIYI0 OTHOCUTENBbHYO omunoOKy (10-35 %).
JlaGopatopHass MpocagoYHOCTh JIECCOBOTO T'PYHTA OMPEAENSIeTCS C CaMOW OOJIBIION
oTHOcUTEIbHOU omuoKkoi (20-50%), KoTopasi HEUM30EKHO YBEIUUHBACTCS MPU OTOOpPE
MOHOJIUTOB (YIUIOTHEHHWE), WX TPAHCIIOPTUPOBKE B JIAOOpAaTOpPHIO (BO3MOXKHO
MOJICBIXaHUE W pa3pylIeHHEe TpyHTa). 3/1eCh HE YYTCHBI OMMMOKA HEKOPPEKTHOTO
MOJENUPOBaHUSI pPabOThl TPyHTA B KOMIIPECCHOHHOM mpubope (06e3 OOKOBOTO

pacupenusi) U noa pyHIaMeHTaMU 3/1aHUM, T/1€ MPOUCXOAUT OOKOBOM CIBUI IPYHTA.
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OmmbKu BOCTIPOM3BOJAMMOCTH HE YYUTHIBAIOTCS TPH MOAO0OPE YPAaBHEHHH M MOTYT
CYILIECTBEHHO UCKA3UTh 3aBUCUMOCTb MEXTY XapaKTepUCTUKAMU ITPYyHTOB.

N.b. PerxkoB u O.H. Hcaes [139, c. 173] ycTaHOBWIM, M3-32 HEOJJHOPOJIHOCTH
rpyHTa KO3 GUIUESHT KOPPETSAIUN MPU CTATHIECKOM 30HIUPOBAHUH B CMEKHBIX TOUKAX
He MoxeT ObITh BhIIe 0,8-0,85, uro cornacyercs ¢ 10-%-Hoil ommOKo# ATOro MeToa.

Tabnuua 1.10 — OmmOKku BOCIPOU3BOIMMOCTH IIPH OINPEACIICHUN XapaKTEPUCTHK
JECCOBBIX TPYHTOB

No Koi-B0 S V,
i IToka3zarens T — VYcnoBus onpeneneHus woctt. | g0/
KOMITPECCHOHHBIC UCTIBITAHHS i i
1 Hpocaz_[quocn, 2 300 00pa3110B, OTOOPaHHBIX U3 OJHOTO 1,0 20
npu P = 3,0 xr/cm”, % 2,0 | 50
’ ' MOHOJINTA '
0,3-| 1,5-
2 | [IpupomHas BIaXHOCTH, % 300 10 MOHOJIUTAM 20 | 55
0 otOop u3 6sn3Kko pacmnonoxennsx | 0,8- | 1,5-
3 | Ilpupoanas BIaxHOCTb, %o 500 CKBaUH 1 TypdOB 27| 105
2,0- | 4,0-
0 ] 1]
4 | Tlopucrocts, % 300 10 MOHOJIUTaM 30 | 80
o oTOOp M3 OJIM3KO pacmojokeHHbIX | 2,4- | 4,0-
S | Topucrocrs, % 500 CKB&XUH U 11yphoB 46 | 12,0
5 JluHamMudeckoe 400 ) 1,0- | 10,5-
sonupoBanue (N, yiu/am) 3,0 | 37,0
7 CraTtuueckoe 600 ) 8- 17-
30HAMpoBaHueE (], Kr/cM?) 42 | 51

[Tpumeuanue: s n.11. 2 — 7 OTHOCUTENBbHAs omnOka Bocrpou3BogumMocTd (V%%) BeipakeHa B
OTHOCHUTEINBHBIX MPOIEHTaX

1.5.3. OneHka npocagoyHOCTH MO0 KOCBEHHBIM NMPU3HAKAM

B.. KpytoB [96, c. 11] yka3bIBaeT, 4TO «OMHOCUMENbHAS NPOCAOOYHOCD
3a6uUcum 6 OCHOBHOM OM. OAGNeHUs HA 2PYHM, CMeneHu NIOMHOCMU SPYHMA U e20
cocmaea, cmeneHu nogvluieHus énaxciocmuy. OTHOBPEMEHHBIN y4eT 3THX (akTOpOB B
KOJMYECTBEHHOM (opMe TMPEeACTABISET MOYTH HEpa3pelmMylo 3ajady, OCOOEHHO
KOJIMYECTBEHHAs OLIEHKA COCTaBa IPYHTA U €ro CTPYKTypHBIX cBsizeil. B.M. Kpytos [96,
c. 12-13] nys xapakTe€pUCTUKU COCTAaBa MPEJIAraeT YUCIIO MIACTUYHOCTH.

Mpe1, Benien 3a K. Tepuaru, H.S. JdenucoeiM u E.M. CepreeBbiM, Ji OLIEHKH
JIUTOJIOTHYECKOTO COCTaBa JIECCOBBIX TPYHTOB OyE€M MCIOJIb30BATh IPAHUILY TEKYUECTH,

Kak 0oJiee TOYHBII IMOKa3aTcCJib, IIOMH:, YTO OHA HC YYUTBIBACT CTPYKTYPHBIC CBA3U.
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B Hay4HOIi nuTeparype W B CTPOWTEIBHBIX HOPMATHUBAaX HEOJHOKPATHO
MpeIaraiuCh Pa3jINdHbIe SMIUPUYECKUE (GOPMYIBI M TAOJHIIBI JIJIST KOJTWYECTBEHHON
OLICHKM MPOCAJOYHOCTH IO KOCBEHHBIM IMpHU3HaKaM. J[Ba Takux mokazarensi ObUIH
BKITIOYCHBI Kak Kpurepuu mpocagoynoctu rpyHtoB B CHull 11-15-74 [150] wu
«PykoBoacTBO» [136, 11. 2.40]: K Mpocai0UHBIM I'PYHTaM OTHECIH TPYHTHI, 111 KOTOPBIX
CTEeNEeHb BIaXXHOCTHU mpeBbimaet 0,8 u mokasaresnb

I1=(e.- e)l(1+e), (2.1)
MEHBIIIC 3HAYEHUH, TPUBEICHHBIX B Ta0d. 1.11, rae e — koaPUIMEeHT MOPUCTOCTH HPH
W, onpenensiemsrit o popmyie:

eL:WL*yS/yW. (22)

Tabnuua 1.11 — 3aBucuMocTs nokasatens /7 OT ynciia IIaCTUYHOCTH TPYHTA

Yucno mnactuarocty, lp 0,01<1p<0,10 0,10<1p<0,14 0,14<1p<0,22
IToka3zarens 11 0,10 0,17 0,24

N3 »Tux mnokaszaTeneil CoxXpaHWIa CBOIO aKTyaJlbHOCTh CTENEHb BJIAKHOCTH.
[Tokazatenb I1 UCKITIOUNIIN U3 HOPMATUBOB M U3BICKATEIHCKUX OTYETOB.

B.. KpyroB u P.II. Ditnyk [102] mpemioxuau ompeneisTh MPOCaT0YHOCTh
JECCOBBIX TPYHTOB B IIypQax pydHbIM 30HII0M, UCTIONB3YS (HOPMYITY

g1 = a(K, — 1), (2.3)

rae &l — mpocanoyHocTh npu AaBiaeHuun 0,3 Mlla, a — kospdunmeHt mis

KOHKPETHBIX TPYHTOB, K; = (/(csan — KOIDOUIMEHT CHMKEHUS TPOYHOCTH, PABHBIM
OTHOUIEHUIO COMPOTUBIIEHUSI KOHYCY €CTECTBEHHOIO U 3aMOYEHHOTO TPYHTA.

B.. KpyroB u Bb.M. Kynaukun [96; 99, c. 8] mnpenioxunau onpenesTh
MPOCA0YHOCTD JECCOBBIX TPYHTOB MPU MOMOIIM 30HJa C 3aMaUYUBAHUEM TPYHTa HIKE
KoHyca. [Ins ompeneneHuss OTHOCUTENBHOM mpocamoyHoctu npu P=0,3 Mlla onnu
npemtoxuwim Gopmyiy ¢ kodddurmentom koppensiuu 0,87:

eg=aK, + b, (2.4)
riae a u b — sMnupuYecKue mapamMeTpbl 3aBUCHMOCTH.

Pesynbratel 3THMX HccnepoBaHuit Bouu B PykoBoactBo [136, m. 2.41], raoe

YKa3aHo, 4YTO «no OAHHbIM CIMAMUYECKO20 30Haup06aH1/lﬂ, K HPOCClaOLlelM OMHOCAMCA
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epyHmol, 0ns Komopwlx eeauyuna K, 6onvuwe 3unavenuti, npueedennvlx 6 maon. 2.18»
(Tabm. 1.12).

®dopwmyna 2.4 naet npuOIM3UTEIbHYIO OLICHKY Ipocagounocty mpu P=0,3 MIla, a
TaOJIMIIA JIUITH TPEAYIPEKIAET O BO3MOXKHOM MPOCATOUYHOCTH TPYHTA.

Tabmuua 1.12 — 3aBucuMocTh K03 GUIIMEHTa CHMXKEHHSI MPOYHOCTH JIECCOBBIX
TPYHTOB TP 3aMavWBaHUK OT JaBjicHus (1o [136])

JaBnenue P, krc/cm?, mpy KOTOPOM ONpeNENseTcs 1 2 3
POCaZOYHOCTh
Koaddunment camxenust npouyHocTu rpyHTa K, 2 1,5 1,3

Otn pekomenaanuu Beicoko orneHmm M.b. Peokkos n O.K. Hcaes [139, c. 375]:
«UCNOTIL30BAHUIO CIMAMUYECKO20 30HOUPOBAHUSL 8 NPOCAOOUHBIX 2PYHMAX OIUMENbHOE
8pemsi YOensilocb CPAGHUMENbHO MAN0 GHUMAHUS, MAK KAK 3HAYUMENbHAs Ydcmb
cneyuanucmos ciabo eepuia 6 NepCcneKmusHOCmb MmakKo20 Hanpaenenus...Takas
cumyayusi Hab10aAIaCh He MOIbKO 8 Haulell cmpane, Ho U 3a pyboexcom. Tem He menee
UCCe008anusi 68 dMOM  HANPAsieHuu HeOOHOKPAMHO  NPOBOOUNUCL — MHOSUMU
cneyuanucmamu, ocooenHo 6 CCCP, 0bl10 nNOMYYEeHO HeManio UHMEPEeCHbIX
Dpe3yibmamos, KOmopwle, K COHCANeHUI0, He NOJLYYULU WUPOKO2O PACHPOCMPAHEHUS .

B nmrepaTtype mNpakTHYECKH OTCYTCTBYET COIMOCTABJICHHE IMHAMHUYECKOTO W
CTaTUYECKOTO 30HAMPOBaHUA JECCOBBIX TPYHTOB. A.Sl. PyOunmreiin [135] ycranosui,
YTO «CONnocmasieHue sSHaueHull yOeabHblX OUHamMudeckux conpomusieruti R u 10606wvix
CONpOMUGNeHUll  NpU  CMAMuYyeckoM  30HOuposanuu R, ewigeuno  mecHyro
NPAMOSUHEUHYIO 3A8UCUMOCMb MedcOy YKkazaunbimu nokazamenimu R = 1,06R.,».

B 1969-1973 rr. CeBKapIIHUMNHMC I'occtposs CCCP BBINOJHWI TUHAMUYECKOE U
CTaTUYeCcKoe 30HaupoBaHue Ha 10-TM omopHBIX ydacTkax B KpacHomapckoMm u
CraBponosibckoM Kkpasix, PoctoBckoit obnactu u YUeueno-Unrymernu. ABTOpOM IO
nanHbiM  CeBKaBl[IHUMMC  nomydeHa  3aBUCMMOCTh  MEXIY  IOKa3aTEIsIMU
JTUHAMUYECKOTO ¥ CTAaTHUECKOTO 30HIUPOBAHUS JIECCOBBIX TPYHTOB (puc. 1.23), koTopas
st otaenbHbIX I siBiisseTcs npakTruecku GpyHknuonanbHou (R=0,997):

N =0,23q- 4,37, (2.5)

rae ( — 1000BO€e COMPOTUBIIEHHE KOHYca, Kre/cm?, a N — umcno ynapos Ha 10 cum.
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PI/IcyHOK 1.23 — 3aBUCUMOCTH MEXAYy AUHAMHYECKUM M CTAaTHUYCCKHUM

30HIUPOBAHMEM JECCOBBIX IPyHTOB CeBepHoro Kaskasza

OpHoBpeMeHHO OblIa mpejsiokeHa Tabmuna 1.13 s onmpeneneHus MOPUCTOCTH
JECCOBBIX TPYHTOB I10 TAHHBIM 30HIMPOBAHUS, BIAXKHOCTH U TPAHMIIC TEKYIeCTH. B 3TOM
TaONHIIe TUTOJOTHUECKHUIM COCTaB TPyHTa XapaKTEPU30BAJICS TPaHUIICH TEKYYEeCTH, KaK
510 pexkomengoBanu H.S. Jlenucos [67; 68] u E.M. Ceprees [146].

Tabmuma 1.13 — HopmaTuBHOE 3Ha4YeHHE MOPUCTOCTH JIECCOBBIX TPYHTOB
Cesepnoro KaBkasa 1o 1aHHBIM 30HIUPOBAHUS C YIETOM UX IPAHUIBI TEKYIECTH

Wi, % 20-24 24-28 28-32 32-36 36-40 40-44 44-48
o} N |6-|9- |12- |6- |9- |12- |15- |15- [18- |15- |18- |15- |18- |15- |18- |18- |21-
kr/em? |ym/nm |9 |12 |15 |9 [12 |15 |18 |18 |21 |18 |21 |18 |21 |18 |21 |21 |25
0-25 0-2 |- |- |- 19452 |- |- |- |- 1-|-|-1-1-1-1-/1-
25-35 | 2-4 |50 |47 |45 |52 |50 (49 |46 |47 |46 |48 |47 |49 |48 | - |49 |50 | -
35-45 | 4-6 |49 |46 |44 |50 |48 |46 |44 |45 |44 |46 |45 |47 |46 |48 |47 |48 | -
45-55 | 6-8 |48 |45 |43 |49 |46 |44 | - |44 |43 |45 |44 |46 |45 |47 |45 |47 |46
55-65 | 8-10 |46 |43 | - |47 |45 | - | - |43 |41 |44 |42 |45 |44 |46 |45 |46 |45
65-80 |10-14 |45 |42 | - |45 |44 | - | - |42 43 | - |44 |43 |45 |44 |45 |44
80-95 [14-18 |43 |- | - |43 |- | - | - |41 | - |42 | - |44 |42 |44 |43 |44 |43
95-110 [18-22 |41 |- | - |43 |- |- |- |40 | - |41 | - |43 |42 |43 |42 | - | -

Ha ocHoBe 00pab0oTKHM OKOJI0 S-TH THICSY apXUBHBIX MACIIOPTOB C yYaCTHEM aBTOPA
coctaBiieHa Tabn. 1.14 nns ompeneneHusi MpocagodHOCTH (&) npu naBiennu P=0,3
MlIla, BXo/1aMu B KOTOPYIO CITy>KaT TpaHUIA TEKy49eCTH, BIAXXHOCTh U MIOPUCTOCTb.

B.U. Kpytos [96, c. 12] B 00111eM BUIe OTMETHI BIMSHUE YUCIA TUIACTUYHOCTH,

INIOTHOCTHU U BJIAJKHOCTHU I'pPYHTA HA ITPOCAIOYHOCTDb JIECCOBBIX T'PYHTOB. bonee TouHo n
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HarJIsAHO 3aBUCUMOCTD MPOCAJOYHOCTH OT YKa3aHHBIX MOKa3aTesie W JIaBieHUsl JaroT
rpaduxu Ha puc. 2.2 [28]. IIpu nmocTtpoeHun rpadukoB CpeaHEKBagpaTUUYHAS OLINOKA
coctaBuia 1,5-3,5 %, a orTHocutenbHas omuOka He mpesbimaetr 50-60 %, drto
CONOCMABUMO C NPAMBIMU MEMOOAMU ONPeOeleHUsL NPOCAOOYHOCHIU.

Tabmuua 1.14 — HopMaTuBHBIC 3HAYCHUSI OTHOCUTEIIBHOM MTPOCAIOUHOCTH (&s1, %0)
npu nasieann P=0,3 MIla néccopbix mopoa Ceseproro Kaskasza (o Wi W, n).

W% | o % | 36.39 39-42 42-45 45-48 48-51 51-54
- 69 23 47 6.3 8.9 116 128
N 912 15 33 48 71 9.8 i
S 12 - 15 0.5 2.0 35 5.3 71 i

69 21 5.0 77 94 11.0 12.0

o 912 0.9 38 6.2 8.0 10.0 10,6
& 12 15 0.0 26 48 65 8.3 i
S 1518 0.0 11 25 41 6.0 i
1821 0.0 0.0 10 20 28 i
69 2.2 5.2 8.0 100 12.2 :
N 912 11 43 70 8.9 115 i
& 12 - 15 0.0 3.0 51 72 105 i
3 1518 0.0 12 30 5.0 85 i
1821 i 0.5 10 18 3.0 i
- 9 12 : : 5.0 7.0 - :
3 12 15 0.0 2.0 32 45 i i
& 1518 0.0 10 20 3.0 i i
1215 11 25 4.0 : § §
S 1518 0.0 155 3.0 40 i i
> 1821 0.0 10 20 25 i i
2124 0.0 0.0 10 10 i i

I'paduku puc. 2.2 mO3BOJIAIOT ONPEACIUTh HAYAIBHOE MIPOCAI0YHOE AaBIeHUE Py
U HAYaJIbHYIO TMPOCAJA0YHYI0 BIAXKHOCTh W, KOTOpBIE TaKKe 3aBUCIT OT TPAHUIIBI
TEKY4Y€CTH, INIOTHOCTH U BJIAXKHOCTH IPYHTA. Y MEHBIIEHUE TOPUCTOCTH U YBEIUYEHUE
BJIQYKHOCTH CHIDKAIOT MPOCAT0YHOCTh 110 TUHEHHOMY 3aKOHY, a TIPH BOJIOHACKIIICHUS Sy
> (0,7 OpocaloOYHOCTh CHUKAETCS MPAKTUYECKH 0 HYJIS.

CIT 11-105-97 [91, npunoxenue bB] maer Tabmuiy s «onpeoenenus
HOPMAMUGHBIX 3HAYEHUN OMHOCUMENbHOU NPOCAOOYHOCU NPOCAOOUHBIX SPYHMOB),
BXOJIaMH B KOTOpyto ciyxkat: nasinenue (0,1; 0,2; 0,3 MIla), koadduiimeHT mopuctoctu

(o1 0,5 1o 1,1) u BnaxxHocTh (0T 8 10 24 %). Tabauiia UMeeT CyIeCTBEHHbIE HETOCTATKU:
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- OTCYTCTBYET JIMTOJOTMYECKUH BHUJ TpyHTa, T.€. TMPEANOJAraeTcs, YTO
JECCOBUIHBIN MECOK, JIECC, IECCOBUIAHBIEC CYTIIMHKY Y TJIUHBI ITPU YKa3aHHBIX IaBICHUSX,
BJIQYKHOCTH U MMOPUCTOCTU OYyT UMETh OJJUHAKOBYIO OTHOCUTENIbHYIO NMPOCAJ0YHOCTb;

- npu kod(pdunuente nmopucroctu e=0,5 MIOTHOCTH CyXOro rpyHTa (CKenera)
coctasisier 1,80 r/cm® n otHOCHTENBHYIO TpocagouHocTh 0,020, YTO IPOTHBOPEUHT BCEM
JEUCTBYIONIUM HOpMaM U MpPaKTHKE cTpouTenbcTBa. [Ipu koadduimente nopucroctu
e=0,6 moTHOCTH cKenera coctasiseT = 1,70 r/em?, a «nopmamuenasy NpoCcagodHOCTb,
KOTOpOM He A0JKHO ObITh, cocTaBiseT 0,031. Cormnacuo ITocoburo [128, m.m. 3.83], npu
IJIOTHOCTH cyxoro rpynta 1,60 r/em® «nonnocmeio ycmpausiomes npocadounvle
ceoticmea 2pynma», a npu miotHoctd 1,70 r/em® nonydaerca 6o0onenponuyaemblii
akpan [128, n. 3.104]. I'pyHTOBBIC CBauW YCTPAHSIOT MPOCAJOYHOCTb MPHU CPEIHCH
mioTHocTH ckenera 1,65 r/em®) a s mpoTUBOQMIBTPALIMOHHON 3aBechl TpeOyeTcs
mwioTHOCTH 1,75 r/em® [128, 1. 3.152];

- Ha puc. 1.24 nokazana npocaaoyHocTh (Touku) nmo CII 11-105-97 psamom ¢
HalIuMU rpaduKamMu MpOCaJoYHOCTH. [l TUIOTHBIX JECCOB, TNI€ MPOCATOYHOCTh
MPAKTUYECKU OTCYTCTBYET, HOPMATHUBHBIE TOYKH HAaXOASATCS Bbiie TpaduxoB. s
OCHOBHOM MaccChl MPOCAJOYHBIX TPYHTOB (Cymlecei, CYIrIMHKOB W TJIMH) BCE TOYKH
HAXOJATCSI HUKE HAlllUX I'padUKOB, T.C. HEYYEém AUMOI02UU NPOCAOOUHBIX ZPYHMOE
npUGOOUmM K UCKYCCHIGEHHOMY 3AHUJICEHUI0 ux npocadounocmu. HopMmaTuBHbBIE
rpaduK  TIPOCAJOYHOCTH, BO3MOXKHO, €IWHCTBEHHBIM CTPOUTENbHBIA HOPMATUB,

ITOJIHOCTHIO UTHOPUPYIOIIUHM JIUTOJIOTUIO TPYHTA.

1.5.4 OueHka npocaj0YHOCTH MOJIEBBIMU METOAAMH

HecootBeTcTBHE MeXAy pacdeTHbIMU M (HDaKTUUECKUMHU MPOCATKAMH JIECCOBBIX
rpyHTOB oOHapyxwm emie B 30-x ronax mpouuioro Beka. [Tocooue CesKasIIHUNUC
I'occtposs CCCP [18, c. 74] pexkOMEHIOBAJIO OIpEeAesITh IPOCAJTOYHOCTh IIPHU
qutenbHoM (20-25 cyTOK) 3aMauyMBaHUU TPYHTAa M OTMETUIIO XOpPOULIEE COBMAJCHUE
pacuetnoit (137,9 cm) u daktuueckort (135,2 cMm) mnpocaaku, €clid TPOBOJUTH

JIUTCIBbHOC 3aMadBaHUC 06pa3u0B.
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B at10 xe Bpemst CeBKaBrunpoBoaxo3 [/ 7] mpoBen 3aMaulBaHUE KOTJIOBAHOB Ha
DIBXOTOBCKOW OPOCUTETHLHON CHUCTEMBI U YCTAHOBUJI, YTO (haKTHUECKas mpocajka (110
2,4 m!) myuie Bcero MOAEIUPYETCs MpH ATUTEIBHOM (10 45 CyTOK) QUIbTpalivy BOJIbI
B KOMITPECCUOHHBIX TTpudopax (1,7 m), ueM crangapTasiM MeToaoM (1,3 M). MoHOIUTHI
orOupanu u3 mypda rayouHol no 26 M. JlnurenbHOoe 3aMadyMBaHUE YBEIUYMIIO
npocaaodHocTh B 1,15-1,96 pasza no cpaBHEHHUIO C OJTHOKPATHBIM 3aMauUBaAHUCM.

HeobxoammMocTh KOPPEKTUPOBKU J1a0OPATOPHOM MPOCATOYHOCTH CHEIUATUCTHI
HWU ocHoBanuit ocoznanu B Hayase 60-x r.r. [155, c. 25]. B CHulI 11-b.2-62 npocanky
OT COOCTBEHHOI'O Beca CTalM OMPEACIATH C HOSbIUAIOWUM KOIPDuyueHmom: B CIoe
tommuHou 1,5b, mpumbikaromem k mopomBe (GyHIaMEHTOB (rae D — HanMeHbIIWH
pasmep hyHIaMeHTa) paBHBIM M = 2; I HUXKENeKaIenl mpocagouHon Toamm m = 1,5.

Pexomennaunu CHull okazanuch ommbounsiMu. B.A. 3ypHamku, B.I1. Ananses
u 1p. [84] mpu 3amMaunMBaHUM KOTJIOBaHA He OOHapyxwiH npocaaky |l Tuma, koTopyro
JaT KOMIIPECCUOHHBbIE HCTbITaHua. OHU Peluiu YIIUPUTh PYyHIaMEHTBI, 4TOObl HE
MPEBBIIIATh HAYAJIbHOE MPOCAJ0YHOE JIaBlieHnEe. JTO BbI3BasIo KpuTuky FO.M. AGenena,
«MaKk Kaxk npueeoeHHas pasHuya 6 6eluyuHe HPOCAOKU HAXOOUMCS 6 Npeoenax
sapuanmuocmu geauduHsl npocaokuy. CHUKCHUE TaBICHUS HE OCTAHOBUJIO MPOCAAKY
dbynnamenToB 31anus ['ocoanka B PocTtoBe-Ha-/[ony, koTopas mocturia 70 cM.

FO.A. barnacapos [17] moanep:ain BBeACHHUE MOBBIIAIONIEro Koddduirenta m =
1,5 nnst pacdera Npocagku 0T COOCTBEHHOTO Beca U nmoaBepres Kputuke A.A. I'puropsia
[57]: «Vemanosneno, umo monvko npu 60rbUUX MOIUAX CUTLHONPOCAOOYHBIX SPYHIOB
Koaghpuyuenm M moocem odocmuecamov 1,5 u 6onee. OOHAKO OONLUUHCMBO CAYHAE
OMHOCUMCS K HEOOIbUIUM MOIUAM C HeBbICOKUMU 3HaAYeHusMU &s. [na nux m < 1. Eciu
ons ecex cayyaes npunsmo M = 15 u eviwe, kax npeonacaemcs 6 pabome FO.A.
bazoacaposa, mo smo npusedem x cyujecmeeHHOMY YOOPOICAHUIO CMPOUMENLCBA
30anuil. u coopyxcenuil. Bce niowaoxu c epynmosvimu ycrosusmu muna | no
npocadounocmu nepeuroym ¢ mun |, u npoexmuposanue 30anuii u coopyoicenuti 6yoem
NPOBOOUMBCAL C YUEMOM CYUWeCm8YIouWuUx npocadok 0m cOOCMEEHHO20 8ecd, KOMOPbIX

@(ZKWZLI'JBCKM Hem 6 Jomux YCJlOBUsX... Hpedﬂaeaemaﬂ MemoouKa 3HAYUMEbHO
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3aevluiaem pacuemuylo npocaoky Ons  crabonpocadouHvlx moauy. (OCHOBHBIC
uccinenoBanus A.A. I'puropssn [62] npoBoauia Ha YkpauHe u B BonronoHcke.

A.A. I'puropsiH COBEpILIEHHO MPaBUJIBHO YKa3bIBAE€T, YTO OCHOBHOE BHUMAaHHE
HAJ0 YyAeNnaTh BepxHed (Haubojee MpOcajouyHOM) 30HE, KOTOPYIO «ciedyem Jaubo
npopezams  (yHOaMeHmamu U - C8AAMU, AUOO  NOJHOCMbIO  JTUKBUOUPOBAND
NPOCAOOUHOCMb U38ECMHbIMU Memodamu. B npomusnom ciyuae mocym npousotimu
Hedonycmumbvie 0ehopMayui, KaxK 3mo CAY4UIOCh C 0OMaMU 8 BoncoooHcKe.

[lo pmamueiMm M.EO. AGeneBa [1], dakrtuueckas Tmpocajika MPEBbIIIACT
KOMIIPECCHOHHYIO Tpocanky B 1,49-2,28 pasa, npu cpeanem 3Hauenuu 1,71.

B.1. KpyroB [95] mist ykpamHckux ropoaos (Hukomoisb, 3amopoxse, XepcoH,
JlaenporieTpoBck) u BonarogoHcka ycTaHOBUI, UTO: «@akmuyeckue npocaoku 2pyHmos
no pe3yibmamam HamypHo20 3aMavU8anusl... omaudaromes om paciemuwvix 6 1,45...0,60
paza npu cpeonem 3Hauenuu kosgguyuenma 0,88... [ocmosepnocms onpedenerus
pacuemHuix Ssig NpU HATUYUU CTI0E8 HAOYXAIOWUX 2TUHUCTbBIX 2PYHIMOG CHUNCAEMCS 00
0,6. 3amauueanue 2pyHmos 6 ONBIMHLIX U HNPOUIBOOCMBEHHLIX KOMJIOBAHAX UYepe3
OPEHAdICHbIE CKBANCUHBL CHOCOOCmBYem 60J1ee NOTHOMY CAMOYNIOMHEHUI0 NPOCAOOYHBIX
U NOOCMUNAIOWUX UX 2SPYHMOB... pOIb HOCAeNpOCAOOYHO20 YNIOMHEHUS S6HO
npeyeerudusaemcsiy.

CHull 2.02.01-83* [149, mpun. 2] pekomenayer «lIpu onpeodenenuu npocaoxu
epynma om cobcmeennozo eeca npunumams K = 1 npu Hs < 15 m u Ks = 1,25 npu Hs
> 20 m». V3 sTOr0 Ciemyer, 4yTO MOBBIMAIINA KOID(PHUIIMEHT 3aBUCUT TOJIBKO OT
MOIIHOCTH TPOCATOYHON TONMIM € He 3d8UCUM OM JUMOJ020-CHPYKIMYPHbLIX
ocobeHHocmell 1écco8blx epyHmMos. B MOIIHBIX TIIMHUCTBIX JTIECCOBBIX TOJIIAX 3aMa HbBIX
paiionoB [IpenkaBkasps, co c1abo BeIpakeHHOM npocagaouHocThio |l Tuma, mpocanka ot
COOCTBEHHOI'0 Beca OyJeT HMCKYCCTBEHHO 3aBBINICHA, a JJiI MaJOMOIIHBIX, CHJIBHO
NPOCa0YHBIX TUITUYHBIX JIEcCOB BocTouHoro CtaBpomnosbs npu kodpduimente Ky =1

npocajka Oy/ieT 3aHHKeHa.
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1.6. BeiBoabI 1o riaase 1

1. Ha repputopun CeBepHoro KaBkasa n€ccoBbie MPOCaiouHbIe TPYHTHI SIBIISIOTCS
OCHOBHBIM THUIIOM TPYHTOBBIX OCHOBaHuil (puc. 1.4). XapakTepUCTUKH HX COCTaBa U
CBOMCTB 1O OTAEJIbHBIM 00JIACTAM PErruoHa JaHbl B Ta0M. 1.2.

2. ITokazansl HepocTaTku ['OCT 12536-2014. JIns OLEHKH rPpaHyJIOMETPUYECKOTO
COCTaBa JIECCOBBIX TPYHTOB PEKOMEHIYETCS pacThpanue ¢ mupodochaTom HATPHsI, a HE
KUIISIYEHHEe C aMMuakoM win nupodocharom HaTpus. JIUTomormyeckoe Ha3BaHUE
JECCOBBIX TPYHTOB CJEAYeT JaBaTh MO coaepxkaHuto «iaéccooi» (0,10-0,01 mm) u
rimmHUCcTOM (MeHee 0,005 MM) dhpakiuii U rpaHHIle TEKYUYECTH.

3. YcraHoBIieHa TecHasi 3aBUCUMOCTD MOKa3aTeei MIaCTUYHOCTH OT COJEP>KaHUS
TJIMHACTON (PPAKIIUN W 3aBUCUMOCTh YHUCJIA TUTACTHYHOCTH OT TPAHMIIBI TEKYYECTH, UTO
no3BoJisgeT, Beaen 3a H.A. JleaucoBeim [68, ¢. 5 u 183] u K. Tepuaru [166, c. 66],
OTIPEICTUTh OCHOBHBIM TIOKa3aTeJIeM BEIIECTBEHHOTO COCTaBa — FPAHUITY TEKYUYECTH.

4. IlokazaHa HuU3Kasg TOYHOCTHb OIIPEIEICHNAs OCHOBHOM XapaKTEPUCTHKU
ne(opMalMOHHBIX CBOMCTB — MoAyJIsa nedopmanmu. Ha ocHoBe 00paboTku 6osee 5 ThIC.
MAaCIOPTOB  COCTABJICHBI TAOJUIIBI JISL ONpPEACNICHUS KOMITPECCHOHHOTO MOMYJIS
nedopmalii ¥ MPOYHOCTHBIX XapaKTEPUCTUK OOBOJIHEHHBIX JECCOBBIX T'PYHTOB,
KOTOPBIE MOTYT CITY>KUTh JIJIsl TPEABAPUTEILHOM OIEHKH ITHX MTOKa3aTeIIeH.

5. Haubonee BakHOE€ CBOMCTBO JECCOBBIX TMOPOA — HPOCAOOYHOCHIL —
omnpezensiercs ¢ Oonbinoi omubkoit. JlaboparopHoe omnpeneneHrue MpocajoyHOCTH 10
['OCT 23161-2012 e naet TpeOyemMoil TOYHOCTH OLIEHKH 3TOT0 CBOMCTBA.

6. CnoxHOCTh TPOOJEMBI  OTPAKAIOT JUCKYCCMM MEXIY  BEAYIIUMHU
cienquanicramu  HUM ocHOBaHMi, KOTOpbBIE ITOKa3ajld HECOBEPIICHCTBO METOJIOB
MPOTHO3a MPOCAAOYHBIX nedopmaruii, B TOM 4YHCIEC B CBSI3U C aBapUHHBIMHU
nedopMaIsaMu KIIBIX TOMOB M MPOMBIIIJIEHHBIX 3/1aHUM B T. BoniromoHcke.

/. TpynosaTpaTHoe, IJIUTEIbHOE U JOPOrOCTOSIIEE 3aMavylMBaHUE KOTJIOBAHOB
TAK)KE HE OTPAXKAET PEAIBHOE COCTOSHUE OCHOBAHUM 3JaHUN U COOPYKEHUM HAXKE IS
MPOCTHIX CIIy4aeB HMX HAMPSHKEHHOTO COCTOSHUSA TOJ (PyHIaMEHTaMH HETJIyOOKOTO

3aJIOKCHUA.
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8. 3amaua MHOTOKPATHO YCIIOXKHSAETCS JIJIsl CBAaHHBIX (DYHIaMEHTOB B MPOCATOUHBIX
IpyHTaXx, I/I€ MOSBISETCS HOBBIN (PaKTOP CUIIOBOTO BO3ACUCTBUS — HETATUBHOE TPEHHUE)

)41 Tpe6yeTc;1 BBICOKAA TOYHOCTHb OLICHKH ITPOCAT0OYHOCTH.
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I'JIABA 2. AHAJIM3 CTPOUTEJBbHBIX HOPMATHUBOB 110
MMPOEKTUPOBAHUIO CBAMHBIX ®YHJIAMEHTOB HA ITPOCAJTOYHBIX
I'PYHTAX

2.1. IlepBble cTpoUTEILHbIE HOPMATUBBI

IlepBbie CTpOUTEIBHBIE HOPMAaTHUBBI B Hallled CTpaHE IO W3bICKAHUSM,
MPOECKTUPOBAHUIO OCHOBAHUM U (PYH/IAMEHTOB Ha €CTECTBEHHBIX OCHOBAHUSIX U CBAWHBIM
dbynnamentam nosBuiauch B 50-x r.r. CHull 11-b.1-62 «OcHoBanus u QpyHIaMEHTHI»
[152], BBemenubii BMecto HuTY 127-55, 3amokuia METOIOJOTHYCCKYIO OCHOBY
MPOCKTUPOBAHUSI OCHOBAHHMM 37aHUW U COOPYKEHUH W BIIEpBbIC Jaj TaOJIUIly IS
OTIPEJICTICHHS XapaKTEPUCTUK (HU3MKO-MEXaHMYECKUX CBOWMCTB TJIMHUCTHIX IPyHTOB (C,
¢, E), B KOTOpoHl BXOJaMH CIY)XWIH ZPAHUUA PACKAMbIGAHUA W KOIPPUIUEHT
MOPUCTOCTU. [ TIMHUCTBINA TPYHT Ha3BajlM MO TPAHUIIE PACKATHIBAHMS, UYTO BBI3BAJIO
oypHyto nuckyccuto B HUM ocHoBanwmii.

C.H. EropoBy [75] cTano «ouesuono, umo noayuaemvle no paccmampuéaemol
cxeme nokazamenu CONPOMUBIEHUsI COBUSY U CHCUMAEMOCNU 2PYHMO8 O6YO0ym OaneKu om
oeticmeumenviocmu». B.M. BecenoBckuii, M.W. Topbynos-Ilocamos, C.U.
CHHeNbIIMKOB HAaCTaUBaIM, YTO «nOo mabauye ¢ 00OCMAmoOYHOU MOYHOCHBIO MONCHO
onpeodenums NOKA3amenu NPoOYHOCMU U OehoOpMupyemocmu 2AUHUCIMbIX SPYHIMOE NO
Quszuueckum ceoticmeamy. OHU OTMETHIIM HU3KYIO TOYHOCTh OIpEAENICHHUs uucia
IUIACTUYHOCTH: «3HAYEHUs Yucesl NAACMUYHOCMU OMKIOHAIOMCs Opy2 om Opyea Oonee
uyem Ha £ 4» 1 HAOMIOIACTCS «O2POMHAA PAZHUUA 8 3HAUECHUAX MO0V dehopmanuu,
YCMAHO0B1EHHBIX KOMRPECCUOHHBIMU U NOJIE6LIMU UCHBIMAHUAMU.

B.M. Becenoscknii, C.H. Eropos, B.Jl. Ilpmnakos, B.B. Muxees, M.H.
opoynoB-ITocamos u ap. [26; 53; 75; 119; 182] pekOMEHAOBAIN. «CO30AHUE PATOHHBIX
HOPM, HO OHU OOJICHbL COCMABIAMbC MOJILKO NO cxeme mabauysl, onyoOIUKOBAHHOU 6
cmambey. ITa peKOMEHIALMs aKTyallbHA U B HAILU JHHU.

CHulI 11-15-74 «OcHoBaHuUs 31aHUI U COOPYKEHI» BBIIEIHII IO COMPOTUBIEHUIO

NEHeTpalMl OYeHb MPOYHbIE, MPOYHbIC, CPEIHEH NPOYHOCTU U CJIadble TPYHTHI;
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yCTaHOBWJI rpaHuily npocanounbix rpyHToB 0,01 (1 %); mpemtokumm TaOaUIbl s
OTIPEJICICHHS] TMPOYHOCTHBIX U J1e(POPMAIMOHHBIX CBOWCTB TPYHTOB MO (PU3HUECKUM
XapaKTEepUCTUKaM, JOMOJIHWI YIUIOTHEHHE MPOCAJOUYHBIX TPYHTOB 63pbleéamiu,
YCTaHOBHJI YCJIOBHBIE PACUETHBIE JABJIEHUS HAa pocagounble rpyHThl. Tadmuuer CHull
11-15-74 B Heuzmennom Buje nepenutv B CHull 2.02.01-83* u ero aktyaan3upoBaHHYIO
penakiuto CIT 22.13330.2011, T.e. octatoTcs Hem3MeHHbIMU OoJiee 40 JeT.

3aBUCUMOCTH MPOYHOCTHBIX U IE(POPMAIMOHHBIX CBOMCTB TJIMHUCTHIX TPYHTOB OT
JTAHHBIX CTATUYECKOTO 30HAMPOBAHMS TTOKa3aHa Ha puc. 1.19-1.22.

CHulI 11-b.2-62 [153] Buepsbie Beiaeui | u || THIIBI TPYHTOBBIX YCIIOBHH, YKa3all
Memoobl ycmpanenus npocadoynHocmu (TpaMOOBKH, TPYHTOBBIE TIOAYIIKH, TPYHTOBBIC
CBau, MPEBAPUTEIHLHOE 3aMauUBaHKE), & PACUET 3AOUBHBIX C8all CTAIW TIPOU3BOJIUTH C
YU4ETOM CONPOTHUBIICHUS TPYyHTa MO OOKOBOM MOBEPXHOCTH B HEMPOCAJOYHOM CIIOE.
CHulII 111-5.10-62 [151] momnoiHUA ycTaHEHHWE MPOCATOYHOCTH «CUIUKAmMU3AuUen u
mepmuuecKum ynpouHeHUuem, a makaice OpyeuMu, NPOBEPEHHbIMU CHOCOOAMU.

OnHOBpEMEHHO IITa pa3paboTKa HOPMATHUBOB MO U3bICKAHUAM HA TIPOCATOYHBIX
rpyntax. CHull I1-A.13-69 «nxeHepHble U3bICKAHUS JJISI CTPOUTEIHCTBA» BBIJCIHII
UHICEHEPHO-2e0NlocuYecKUe daeMenmsl, TPENJIOKUI yOapHsli CIoco0 MOHOJUTOB,
OuHamuveckoe u cmamuieckoe 30HOUposanue, ONIBITHOE 3aMauyMBaHle KOTJIOBAHOB.

CHulI 11-9-78 «nxeHepHble U3BICKAHUS JIJISI CTPOUTEIHCTBAY» BBEJ TOHSATHE
«pabouyell eunomesviy 00 MHKEHEPHO-TEOIOTUYECKUX YCIOBHSX, OTPEACIUIT KaTETOpUU
CJIO)KHOCTH 3THX YCJIOBHM, HEOOXOIUMBIN COCTaB U 00beM paboT, moTpedoBan naTh
IIPOTHO3 U3MEHEHUH ITPU CTPOUTENBCTBE U DKCIUTYaTAMHU 31aHUN U COOPYKEHUU.

CHulI 1.02.07-87 «UH:xeHEpHBIE N3BICKAHUS I CTPOUTEIIBCTBAY» PEKOMEHI0BAIIL:
IpU PEKOHCTPYKIIMM M TEXHUYECKOM TEPEBOOPYKEHUU TMPEANPUIATHMA, 3AaHUN U
COOpPY)KCHHMII yCTaHaBIMBaTh NPUYUHBI WX JedOopMalvii, OMPEenessTb Kamezopuio
CILONCHOCMU UHHCEHEPHO-2e0JI02UYeCKUX YCII08UL, ONPENesTh (PU3NKO-MEXaHUYECKUE
XapaKTePUCTHKHU TPYHTOB (Henéccosbix) IO pe3ybTaTaM 30HIUPOBAHUS.

CIT 47.13330.2012 [160] xapakTepucTuKy JECCOBBIX MHPOCATOUYHBIX TPYHTOB
coxpauua B CIT 11-105-97, gacte Il [157], roe pexomeHayeTcss 0TOOP MOHOJUTOB

OCYHICCTBJIATD 3a0a61UanuemM MmMOHKOCH EHHbIX ZPYHMOHOCO8 WX OAHOYAapHbIM
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CIoco00OM C 3a4YMCTKOW CKB&)KUHBI; MPU MPOEKTUPOBAHUU CEAUHBIX PYHOAMEHmMO8
WCITIOJIB30BATh CTATUYECKOE 30HAMPOBAHUE JJISI OMPEICIICHHS COMPOTUBJICHUS TPyHTA
M0JlT HIDKHUM KOHIIOM W 10 OOKOBOH IMOBEPXHOCTH 3a0MBHOW CBaW, a TaKXKe IS
YCTaHOBJICHHSI HAJIC)KHBIX TPYHTOB JJISI ONTMPAHUs CBaH.

CIT 11-105-97, q. 11l [157] pekoMeHayeT OMpPeaeIsaTh MPOCATOUYHOCTD JIECCOBBIX
T'PYHTOB B 3aBUCHUMOCTH OT KOd((HIlMeHTa MOPUCTOCTH, BIAKHOCTH U JaBJICHUsA, 0e3

y4c€Ta UX JIMTOJOIMH, 9TO SABJICTCSA CYHMICCTBCHHBIM HCAOCTATKOM 3TOI'0O HOPpMATHBA.

2.2. Pa3BuTHE HOPMATHBOB 110 MIPUMEHEHHIO CBAH B MPOCAJ0YHBIX TPYHTAX

[lepBbIM HOPMATHBOM IO MPOEKTHUPOBAHUIO CBalHBbIX (yHAaMeHTOB ObL1 ['OCT
5305-50 «OcHoBanus cBainbie. HopMel mpoektupoBanusi», 3atem Boituin CHull 11-b.5-
62 [154], CHull 11-5.5-67, CHulI 11-17-77, CHull 2.02.03-85, xoTOpbIc 3aBEepIIAINCH
mznanuem CII 24.13330.2011 «Cpaiinble pyHIaMEHTBI. AKTyaau3UpOBaHHAS PEIaKIUs
CHull 2.02.03-85». Jlma pacuera Hecymiel cmocobnoctu cBait B CHull 11-b.5-62
BKJIFOUMIIM OLIEHKY R ¥ fi MIMHHCTBIX TPYHTOB MO MOKA3aTEN0 TEKY4YEeCTH, KOTOpas
COXpaHWJIACh B IEUCTBYIOIIMX HOPMAX U TPEOYeT CIEeUAIbHOIO PACCMOTPEHHS.

3aBUCHMOCTH PAaCUETHBIX COIPOTUBICHUM MOJ HXKHUMHU KOHLIaMU U Ha OOKOBOM
MOBEPXHOCTH CBail OT || IIIMHUCTBIX HenpocadouHblX TPYHTOB, TOCTPOCHHBIE 10 TaHHBIM
CIT 24.13330.2011 [159, Tabxn. 7.2 u 7.3], noka3aHsl Ha puc. 2.1.

B nonynorapupmuyeckom Macmrade 3aBUCUMOCTb CONPOTHUBIICHUS TJIMHHUCTHIX
IPYHTOB MO/l HUKHUM KOHIIOM 3a0MBHBIX CBAall MIMEET JIMHEWHBIN XapaKTep, a U3JIOMbI U
NEPEIJICTeHUsT JIMHUH MOXHO OOBSCHUTH PA3NIUYUEM JIMTOJIOTMM U CTPYKTYpBI
HenpocaooyHvlx TIMHUCTBIX TPYHTOB Ha IUIOIIAJAKax, I HCIBITHIBAIUCH cBau. Ha
pUCYHKE BblAelieHa riyouHa 5 M, Hmwke kotopoi CII 24.13330.2011, nm. 7.2.2
PEKOMEHIyeT NMPUHUMATh PacyeTHbIC CONPOTUBICHUS TpyHTOB R u fi mis néccoBbix
IPYHTOB OJIMHAKOBBIMU, COOTBETCTBYIOIIUMU S5 METPaM. Y YUTHIBAs TUHEUHBIN XapaKTep
3aBUCUMOCTH, Mbl €€ MPOJIODKIIIM ITYHKTHPOM J0 Tokazatens Tekydectu | = 1,0,

I(OTOpLIfI COOTBCTCTBYCT JIECCOBBIM I'PyHTaM IIpH 3aMadrBaHNUHU KOTJIOBAHOB.
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Ha puc. 2.2 Toka3aHa aHaJOTM4Has 3aBHCHUMOCTH COIIPOTUBJICHUA TJIMHHUCTBIX

ITpyHTOB R TOA HUXHUM KOHIIOM HAOUBHuIX U 0Oypo6blX CBall OT TIIyOMHBI U

KOHCUCTCHIINHU I'PYHTA.
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Pucynok 2.1 — 3aBUCHMOCTS HOPMATHBHOTO COMIPOTUBJICHUSI TJIMHUCTHIX TPYHTOB
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Pucynox 2.2 — 3aBUCHUMOCTh HOPMATUBHOTO COMPOTUBJICHUS TJIMHUCTHIX TPYHTOB
R o HU>KHUM KOHITOM HAOMBHBIX M OYPOBBIX CBail OT TITyOUHBI U KOHCUCTEHITUH TPYHTA

Ha puc. 2.3 nmokaszana 3aBUCHMOCTh CONPOTHUBIICHU T, 10 OOKOBOW MOBEPXHOCTH

3a0MBHBIX U HAOMBHBIX CBall OT KOHCUCTEHIIMU TPYHTA M TIIYOWHBI CIIOSl, KOTOpas Mpu

riyoune 6osee 10-Tu METPOB CTAHOBUTCS IPAKTUYECKU MPSIMOIMHEMHON. 3aBUCUMOCTh

UMEET TaKOH ke MOTyJIoTapu(MHUUECKUI XapaKTep C U3JIOMaMH 10 OTAEIbHBIM TOYKAM.
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Pucynok 2.3 — 3aBHCHMOCTb HOPMATHBHOIO compoTuBicHus f, mo OokoBoi
MOBEPXHOCTH 3a0MBHBIX U OYPOBBIX CBail OT KOHCUCTEHIIUU IPYHTA U TITyOUHBI CIIOS

B coorBerctBuu ¢ CII 24.13330.2011, m. 7.2.2, 3T 3aBUCHUMOCTH MO>KHO
UCTIOJIB30BAaTh JIJIS OLICHKU PacdYETHBIX conpoTHBiicHUH R u fi 1éccoswvix rpyHTOB «npu
nokazamesne meKy4ecmu, COOMBEMCMEYIOUleM HOIHOMY UX 800oHacwviyeruio». Ilo
HaIlleMy MHEHHIO, HET TCOPETUUYECKUX MPETATCTBUN HCIOIB30BAaTh ATH TAOIUIBI |
rpaduKy A1 IpeABAPUTEIBHON OIICHKH HECYIel CITOCOOHOCTH CBAaWHBIX (DYyHIaMEHTOB
TIOCJIC YCTPAHCHUS MTPOCATOYHOCTH JECCOBBIX MAaCCMBOB 3aMauyMBaHUEM KOTJIOBAHOB, B
TOM YHCJIE C TITyOMHHBIMU B3PBIBAMH, WJTU YINIOTHEHUEM TPYHTOBBIMH CBAsIMHU.

[To mannbim FO.I'. TpodumenkoBa u ap. [171], onenka Hecymiel crocoOHOCTH
cBali B OOBIYHBIX TJWHUCTBIX TPYHTAX II0 TIOKA3aTeNI0 TEKYYeCTH HMEET
CpEIIHEeCTaTUCTUYECKYIO0 TOUYHOCTh 65 %0. B 6oinee nmozaueit pabore FO.I'. Tpodhumenkon
[168] ycranoBun, uto «onst cyenunka ¢ nokazamenem | = 0,5 (na epanuye myeo- u
MACKONAACMUYHBIX) NPUHUMAEMAsl 8 NpOoeKme Hecyujas CnocOOHOCMb C8all MOddcem
0KA3aMbCsl 3aHUNCEHHOU UNU 3A8bIULEHHOU NOYMU 6 MPU PA3ay .

C atum cornacen JI.I'. Mapuynonsckuit [117, ¢. 23], KoTOpsIii cooOIIaeT, 4To

«wmemoo onpedeﬂeHuﬂ Hecyu;ezi CNoOCOOHOCMU C8All 8 NBLIEBAMO-2TIUHUCTIBIX cpyHmax no
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nokasameusam ux mekyiecmu seisemcs eecoma npubaudicennvim». OH pPEKOMEHAYET
YTOYHUTH 3aBUCHUMOCTB R 1 f ot || 1 0TnenbHBIX pernoHoB.

[lepBble «catinbleyy HOPMATUBBI OINpaBaIN ceOs MPU MPOESKTUPOBAHUU CBail Ha
HEIPOCAJOYHbIX TPYHTAX, HO OHM HE KACAJINCh CBail B NPOCAJOYHBIX TI'PYHTAaX.
[Ipumenenue cBailHbIX (PYHIAaMEHTOB B MPOCAJOYHBIX T'PyHTaxX Hadainoch B 60-e IT. B
CBSI3M C ITPOTrPaMMOM KUITUIIIHOTO CTPOUTENHCTBA U3 KPYITHONIAHEIBHBIX 3JIEMEHTOB [ 99,
c. 137]. WunpycrtpuanbHble METOABI MOTPEOOBAaIM YCKOPEHHOI'O IPOU3BOJACTBA
dbyHIaMeHTHBIX paboT, T.K. TpaMOOBaHKE, 3aMaulBaHUE KOTJIOBAHOB U TPYHTOBBIE CBau
CpBIBAIM CPOKHU CTpouTenbcTBa. Kpome TOro, Ob110 OOHApPY:KEHO MHOTO aBapUHUHBIX
3JTaHUH B COOPY)KEHUH, IIOCTPOCHHBIX Ha JIECCOBBIX TpyHTax [21].

ITepBbie 31aHKs HA CBasIX B IpOCcaiouHbIX TpyHTax [ Trina Bo3Benu B KpacHosipcke,
PocrtoBe-na-/lony, I'oppkom, KemepoBo, HoBocuOmpcke [59, c. 138] u cpasy
OOHapyKUJIM CHI)KEHUE HECYIIEH cmocOOHOCTH CBail MpU 3aMayuBaHUU 3TUX TPYHTOB.

CHull 11-b.2-62 pexomengoBan: «Ceatinble yHOAMEeHMbl 6 NPOCAOOUHBIX

2PYHMAX NPOeKmuposams KAk C NOJHOU, MAK U C HEeNnoaHOU NPOpPe3KOU NpocadoyHoU

MoAWU 8 3A8UCUMOCHIU OM MUNA 2PYHMOBLIX YCA08Ul, 3HAYEHUN OMHOCUMENbHOU
npocadoyHocmu u Hazpy3ok, nepeoasaemvix Ha ceauy». CHull 11-b.5-67 nan oOmue
yKa3aHus MO0 MPUMEHEHHUI0 CBall B MPOCAJOUHBIX TpyHTax: «Ceaiinvie yHOaMeHmbl
30aHULl U  COOPYIICEHUU, B03600UMbIX HA NPOCAOOYHLIX 2PYHMAX, Cledyem
NPOeKMupos8ams ¢ y4emom OONOJHUMENbHLIX MpeboBaHull, NpeovsGIaeMblX K
CMpoumenbCmey 30aHUll U COOPYHCEHUL 8 YKAZAHHBIX YCLOBUSIXY.

Cnenom Beimio «PykoBoactBo» [137], B koTopoM Obliia JaHAa METOIMKA pacdyeTa
CBal, He npope3aruux TPOCATOYHYIO TOJIITY U OIMMUPAIOIINUXCS Ha JIECCHI C TOPUCTOCTHIO
n<43 %. C pexomeHaanusMu PyKkoBoCTBa HE COTJIACHIINCH POCTOBCKHE CIEITAATMCTHI
[12, c. 176]: «omu pexomenoayuu owmbounvi. B Pocmosckoii obracmu 6 1€cco8blx
MoNWax HepeoKo 8CMpedaromcs Npociou NECCOBUOHBIX Cynecel U JIeeKUX CY2lUHKO8,
umerowux nopucmocmes n=39-43% u obaadarowux npu 3MOM NPOCAOOUYHLIMU
ceovcmeamu. Illpu pacueme ceali, onuparwux Ha maxue 2pyHmMbvl, UX HeCyuas

CnocoOHoCmb nojysaemcs 3ABbIUUECHHOUNY.
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CHull 11-17-77 [162] sbidenun epyumoi ¢ npocadounocmoio menee 0,02 npu P=3
Kk2c/cM?, Ha KOTOPBIE JOMYCKANOCh ONMPAaTh CBau IpH | TUIlE TPyHTOBBIX YCJIOBUIA; Ha
wiomaakax co |l TumoM mpocagoyHOCTH PEKOMEHJOBAIM YUHUTHIBATH HeE2AmMUEHOe
mpeHue TPYHTA; OMNPEACNATh HECYUIYI0 CIOCOOHOCTh CBal TONBKO CTATUYECKUMHU
UCIIBITAaHUSIMU C MIOJTHBIM 3aMauMBaHUEM MTPOCAIOYHBIX TPYHTOB; 3aMPETUIT ONIPEIeTICHUE
HECyIlel crnocoOHOCTH CBail MO TAHHBIM JAUHAMUYECKUX UCTIBITAHUN U 30HAUPOBAHMUS.

B o6noBnennom CHull 2.02.03-85 (m. 9.6) HCKIIOUMIM MYHKT O MECTHOM
aBapuitHOM 3aMayMBaHUU MTPOCAIOYHON TOJIIIU B TIpeiesiaX JJIMHBI CBaM, YTO MPUBEIIO K
cymecTBeHHOMY (B 1,4 pa3a) CHIKEHUIO pacYETHOM HECYIIEH CITOCOOHOCTH CBa.

B CII1 24.13330.2011, m. 7.1.11 nns pacueTra cBaltHbIX ()yHAAMEHTOB IO HECYIIEH

cnocoonoctH rpyaTa N<Fg/yx TOMOIHUTEIHHO BBEIN KOADDUIIUCHTHL:

F
N <24 (2.1)
YnYk
rie Yo — KkodbduiueHT ycioBuil pabOTHI, YYWUTHIBAIOIIUN ITOBBLIIIICHUE

OJTHOPOJHOCTH TPYHTOBBIX YCIOBUM TNpU MNPUMEHEHUU CBaWHBIX (YHAAMEHTOB,
IpPUHUMAEMbIil paBHbIM |1 Tpu ogHOCBaHOM ¢yHAameHnTe u 1,15 mpu KycToBOM
PaCIIOJIOKEHUU CBali;

Yn — k03hUIMEHT HaACKHOCTH, MpUHUMaeMbli paBHbiM 1,2; 1,15 u 1,10
COOTBETCTBEHHO i1 coopykeHu I, II u Il ypoBHEN OTBETCTBEHHOCTH.

IIpu oaHOCBaiHOM (yHIaMEHTE MOHM)KEHHUE PAacUETHOM Hecylleld CrocoOHOCTH
cocraswio 1,2; 1,15 u 1,10 coorBerctBenHo mns coopyxenuu I, II m Il ypoBHen
OTBETCTBEHHOCTU. [Ipm KyCTOBOM pacnojio)KeHHWH CBail Hecyllas CIOCOOHOCThb MJis
3nanuil | ypoBHS OTBETCTBEHHOCTH yMeHbimiach B 1,043 pasa, nis |l — ocranace 6e3
usMmeHenuit, s 11 — yBenuumnacs B 1,045 pasza.

Te xe koadPuIeHTH BBEICHBI I pacyeTa CBail B IPYHTOBBIX ycioBusax |l Tuma

C YYETOM CHJI OTPHUIIATEIILHOTO TPSHHUS:
YoFa
N <——y.p,. (2.2)

CIT 24.13330.2011, m. 9.5 pekoMeHAyeT HEeCYIIyl0 CIOCOOHOCTh CBail B

3aMOYCHHBIX JIECCOBBIX I'pyHTax ONPCACIEITH IIPU MMOKA3aTCJIC TCKYUCCTU !
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keyw
I — _Js p
L — )
WL—Wp

(2.3)

rae € — Kod(hPUIMEeHT MOPUCTOCTH TPYHTA; Y, — YACIbHBIA BEC BOJBI; Y, =

1Ttc/ M3 Vs — YIETbHBIN BEC TBEPABIX YaCTHIIL, TC/ M3 Wp, W, — BIa)XHOCTH Ha TpaHULAX

packaTbeIBaHMs U TeKydecTd; k — koaddurment: 1,0 - qis cyneceit, 0,9 - 1151 CyrIMHKOB
u riaud. B CHull 2.02.03-85 mj1s1 BceX BUIOB MIMHHUCTHIX TPYHTOB KoaduiueHT k=0,9.

Brmusane || Ha pacueTHYr0 HECYIIyI0 CIOCOOHOCTh CBali B HEMPOCAIOYHBIX
IPYHTaX HCKIIOUHUTENbHO Oosbioe. ITo manneiM JI.I'. Mapuynonbckoro [117, c¢. 34]
yBenuuenue I ¢ 0,1 mo 0,2 17151 3a0MBHOM CBaM CHUKAET HECYIYIO CITIOCOOHOCTH ¢ 6900
1o 4300 klIa, T.e. B 1,6 pa3a.

Bmusaue || Ha Hecymyro cmocoOHOCTh CBall MOXKHO IIOKa3aTh Ha IIpUMeEpe
["azonepepabaThiBaroiiero 3aBoaa B . ByJeHHOBCKe, e MPOCaJOYHBIN JECC HUMeEN
caenyromue xapakrepuctuku: €=0,81; ys=27 kH/m3; W,=16,2%; W =22,2%. IIpu stux

XapaKTepUCTUKAX MOCe 3aMadyuBanus rpyHT oyaet umets | mo CHull 2.02.03-85:

0,9'02,31'10 . 0,162
lhasss) = 5553 0162~ %
a o CIT 24.13330.2011:
22— 0,162
Loy =550 0162 — &3

3nauenue || B 000MX cilydasx NMpEBBIIAET BEPXHUU MpeAes MIACTUYHOCTH Ha

20%. Tpunss 1,=1, €=0,593, ys=27 kH/M®, W,=17,3% n W =22,2%, nony4nm:

0,9:0,593:10

22— 0,173

liasss) =522 0173~ O
1'0,5;?73'10 _ 0,173

heony =552 "0173 = 09>

B CII 24.13330.2011 npu pacuere cBaliHBIX (YHIAMEHTOB MPUHUMACTCS
MOKa3aTellb TEKy4eCTH cynecer (J€ccoB), 3HAUMTEIbHO MpeBbIatomuii || B npexxuem
HOpMAaTHBE. DTO MPUBOJUT K 3HAUUTEIIBHOMY CHUKEHHUIO PACYETHOTO COMPOTUBIICHHS Ha

6okoBoii moBepxHoCcTH cBau. [y nécca bynennoscka mpu 1.=0,5 comportuBienue Ha
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0okoBoii moBepxHocTu cBau paBHo fi=27,2 klla, a npu 1.=0,95 f=6,5 kIla, T.c. 60KOBOEC
TpeHHue B J€ccax CHUBMIOCH Oojiee uem 6 4 paza. 3HAUNTEIILHOE CHIDKCHHUE HECyIen
CIIOCOOHOCTH CBait HaOJI01aeTCs B CYTJIMHKAX M TiMHax mpu €<0,7.

B atoMm pacuere panee npumeHsioch yciosue: npu 1 <0,4 B pacuetr npuHUMaeTCs
1.=0,4. [TocnenHuit HOpMaTUB UCKIIIOUMIT IPUMEHEHHE 3TOTO TIpaBuiIa JJisl INIUH. Takum
o0pa3oM, CONpPOTUBIIEHHWE TMOJ] HIWKHUM KOHIIOM CBalHbIX (YyHIaMEHTOB,
MPOCKTUPYEMBIX B JIECCOBUIHOM TIIMHE, YMEHBIIIAETCS 710 6 pa3.

B CHull 2.02.03-85 xoadduirieHT 60KOBOro AaBiieHUs ¢ TPUHUMAJICS PaBHBIM

0,7. Tak, Mo IEUCTBYIOIIEMY HOPMAaTHUBY, UIsI MPOCATOYHOIO T'PyHTA C HMOPUCTOCTHIO

e=0,8 u riIyOMHON pacmojiokKeHUs cepeauHbl pacuetHoro cios Hi=10 m £=0,2, uro

IIPUBOJUT K YMEHBIICHUK) PAacCYCTHOM BEIMYMHBLI OTPHUIATCILHOMW CHJIbI TPEHHUS B

BOJIOHACKIIIEHHBIX TPYHTAX, ONpeAeasieMol o ¢hopmyiie:

hsl
A = ”%: 7o d

e U- IepuMeTp, M, yJacTKa CTBOJIA CBaH JUTMHOM Ng;

hg - pacueTHass riryOMHA, M, 10 KOTOPOH MPOMU3BOAUTCS CYMMHPOBAaHHE CHII
OOKOBOTO TPEHUS MPOCETAIOIINX CIIOEB IPYHTA.

BaxxHo oOTMETHTh, 4YTO BXOJBl B HOPMATHBHBIC TaOMMIBI (pU3HIECKUC
XapaKTEPUCTHKN) OCTAIOTCS HEM3MEHHBIMHM C BBIXOJAa MepBoro HopmaTtuBa (1962 r.).
OCHOBHBIM TOKa3aTelIeM HECYIIe CIOCOOHOCTH CBail MHOTHME TOJbl OCTaeTCs

IMOKa3aTCJIb KOHCUCTCHUIUH I'NIMHUCTBIX 'PYHTOB B HAPYIICHHOM COCTOsHHM.

2.3. OTpuuarejibHoe (HeraTUBHOE, HATPY:Kalollee) TPeHne B JIECCOBBIX IPYHTax

CHull 2.02.03-85, n. 4.11 u CII 24.13330.2011, nm. 7.3 yka3bpIBatOT, 4TO
OTpUIIaTeIbHbIC (HETaTHUBHBIC) CUJIBI TPEHUS, BO3HUKAIOIINE HA OOKOBOM MOBEPXHOCTH
CBall TIpM OCaJKE OKOJIOCBAWHOTO TPyHTa, CIAEAYeT YYHUTHIBATh B CIIy4asX: IMOJCHITKH
TonuuHo 6oiee 1,0 M; 3arpy3KH MoJIa CKIIAI0B Harpy3Koii 6oee 2 T¢/M?; 3arpy3Ku 11oja
0KOJIO ()YHIAMEHTOB HArpy3koil oT oOopymoBanus Oonee 10 Tc/M?;, yBenuueHUs

3G ()EKTUBHBIX HAMpPsHDKEHU B TPYHTE MPU IMOHWKEHUU YPOBHS IMOA3EMHBIX BOJI;
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HE3aBEPILIEHHON KOHCOJIM/IAIMA COBPEMEHHBIX U TEXHOTEHHBIX OTJIOKEHUI; YIIIOTHEHHUS
IPYHTOB AUHAMUYECKUM BO3JIEUCTBUEM; HPOCAOKU ZPYHIM 08 NPU 3aMAYUGAHUU.

[IpakTyecku Bce yKa3zaHHBIE CIy4aul MOTYT UMETh MECTO IMPHU CTPOUTEIHCTBE Ha
CBaliHBIX (PYHJAMEHTax U MPOCAJOYHBIX [PYHTaX.

OtpuilaTelbHOE TPEHHE CUJIBHO  OCJOXHSET MPOCKTUPOBAHHE  CBAMHBIX
dbynaameHToB B mpocanounbix rpyHrtax |l tuma mpocapounoctu. K uzydenuto storo
npolecca NPUCTYIUIN CPABHUTENBHO MO31HO (B 70-€ IT.), IOCe TOro, KAK HETaTUBHOE
TPEHHE IIPHUBIICKIIO BHUMaHKE B ¢aa0bix rpyHTax [20; 27; 92; 134; 190].

b.B. baxomauu u B.1. bepman [20] npu n3ydeHun cBaii B ciiabbIX 0OBOHEHHBIX
TPYHTax MOKa3ald, «YMO CUIbl OMPUYAMETbHO20 MPEeHUsl NOAGNAIOMCA 8 MOMEHM
B03HUKHOBEHUSI HENpPepbleHOU O0CAOKU 2PYHMA OMHOCUMENbHO CB8AaU, OOHAKO OJf
MAKCUMATLHO20 UX PA3GUMUSL O9MA 0CAOKA O00JINHCHA OblMb OMHOCUMENbHO OONbULOU —
nopsaoka 5 cm u 601ee. Kpome moeo, ycmano8ieHo, Ymo Cuiibl OmpuyamenbHo20 mpeHus
Oelicmayom moabKo 8 nepuod aKkmuHO20 nepemeujeriusi OKpPYHIcanue2o cearo pyHma 8
pe3yibmame e20 KOHcoauoayuu uau opyeux npuuun. Ilocne npekpawenus 3moco
nepemeweHus Culbl OMPUYAMENbHO20 MPEHUs NPAKMUYECKU UCHe3aAI0m.

[To mamaeim B.M. KpyroBa um gp. [98, c. 257], HeraTuBHOE TpEHHE «MOXKET
cocTaBysITh 110 40-70 % OT BO3MOXKHOM HECyIel ClIoCOOHOCTH CBai».

Bonbiine uccnenoBaHus IO U3yYEHUIO CUJI OTPUIATEIBHOTO TPEHUs Ha OOKOBOM
MOBEPXHOCTH CBaii B MPOCATOUHBIX TpyHTax npoBena A.A. I'puropsn [60]. B 1971-72 rr.
B Huxomnone ucnbitaniu OypoHaOuBHbIE TeH30CBau AiuHOM 16 1 22 M auamerpom 600 u
500 mM. MakcumanpHas BENMYMHA CHJI HEraTUBHOTO TpeHus coctaBuia 282 kH. Jlo
Hayajia IpoCaJKi IPYHTOB MPOCAJKa Harpy>KeHHbIX CBail OTCYTCTBOBaJla, HECMOTPS Ha
3aMayuMBaHUE TPYHTOB B OCHOBaHMU cBau. CHIJIbl HArpy’karollero TPEeHUs IO Mepe
NPOCaJKU TPYHTOB HapacTall CKAYKaMu, a 3aTEM IOCTENEHHO yMeHblanuch. Ha
JIPYTUX 00BEKTaX 3TU CUJIBI OKA3AINCh 3HAYUTENIHHO MpeBbImmaronmmmu 282 kH.

A.A. T'puropsa u .. Xa6buOymnun [61] ucneiranu OypoHaOUBHBIE CBaW JUTHHOU
no 25 m auametpoM ctBojia 1 M B T. Bomromoncke. Ompuyamenvnoe mpenue He
U3y4anocb, HO aBTOPHl OTMETWIIM, UYTO «NPOBANbHAS NPOCAOKA C8AU NPU NOCMOAHHOU

HazpysKke, npesviwiaowel P,, ecmv pezyrbmam mMHO2UX CPBIEOE — NOCIEO08AMENLHBIX
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HapyweHutl npeoeibH020 pPABHOBECUs, 3AX8amMblEaAWUx 6ce Oonee 2nyboKue Cciou
epyHma 6 ee 0CHO8aHuuy». bl yCTAHOBJIEH YETKHUI NEepexo/1 MpU ManbIx ocaakax (1o 12

MM!) OT yIpyroro COCTOSTHUS K IJTACTUYHOMY.

A.A. T'puropsi [56] oTMeTHa, YTO «OCAOKU Cc8all 8NI0Mb 00 «CPbI8AY, M.e. 00

Hauyaila paspyueHusdl OCHO6AHRUA, 1!D€36bl‘ld71H0 MAbl, USMEPDAIOMCA HECKOJIbKUMU

MULUMEMpamMu U npu HE3IHAYUMeEJIbHOM NpesbluleHUU H€K0m0p011 HAcpy3Ku oarom

DE3KYI0 RPOBAbHYIO HE3AMYXAIOWYI0 OCAOKY ... MONCHO CUUMAMb, YMO 6NIAO0Mb 00
npeodenbHOl Ha2Py3KU CUCmemMa KOHCMPYKYUsi — OCHO8AHUue pabomaem Yupy2o, nomom 8
HEKOMOpblil MOMEHmM C8asl CPblBAemcs U ee 0CAOKA CONpPOo8oHCOAemcs JNAGUHHO
NPOABHAIOWUMUCS — NIAACHMUYECKUMU — 0eDOpMaAYUusmMU  2PYHMOBO20  OCHOBAHUS...

CkazanHoe noomeepacoaem HeoOX00UMOCMb CO30AHUSL HOB0U mMeopuu Hecyuiel

CNOCOOHOCMU _OCHOBAHUL, KOMOpAs NO360JUNA Obl pewiamsb 3a0ayu O pPeanlbHOU
2PYHMOBOLL  Cpedbl, npemepnesaiowell CcyuecmeeHHvle UsMeHeHUus o00vema npu
HA2pYceHuu U 0meedaowas hakmam u 3KCNePUMeHMAIbHbIM UCCAe00BAHUIM).

[TnomoTBOpHAsS muckyccus o paboTe cBali B MPOCAJOYHBIX TPYHTaX B TEUCHHE
MHOTHX JIET MPOUCXOIUT Mex Ay Beaymumu cnenuanuctamu HUW ocHoBanuit — ALA.
['puropsia [59] u B.U. KpyroBbim [96, c. 44, 50; 97; 98].

Harpyxatoiiee TpeHHE OIpPEACNSiOT BBIICPTUBAHUEM CBail, T.K. «8 NblL1e8aAmMOo-
CNIUHUCIBIX 2PYHMAX NpeoeilbHoe CONpOmusieHue cpyHma Ha OO0KOB0U NOBEPXHOCU
ceatl npu 80asIUSAHUY U 8blOepausanuu oausku opye opyey» [117, c. 164].

M.H. Tompamreitn [52] oOpaTun BHMMaHHE HE TOJIBKO Ha HEIOCTOBEPHOC
OTIpEJICIICHHUE TTPOCATOYHOCTH B KOMIIPECCHOHHBIX MPUOOpax, HO W HAa CPHIB CBai, HE
CBSI3aHHBIA ¢ TIpocaakod rpyHTa: «CocracHo pacuemam, OasieHue NOO NAMOU C8au
moocem cocmaesnsimo 2,5-3,5 MIla. IIpu cmonv evicokom oasnenuu ceau 6)y0ym npocmo
«NPOKANLIBAMbY PAZMOKWUL, PA3YNPOYHEeHHbl Jéccosblil epyHm. (Ocadku eucsue2o
C8aliHO20 (yHOamenma OyOym onpeoersimbcs He NPOCAOOYHOCMbIO HUMNICENeHCAUe2o
2PYHMA, a e20 8bINUPaHUuem noo 0agieHUem C8all 8 CMOPOHbL U 88epx Mexcdy ceasamuy. OH
OTMETHJI, YTO, KOTJa TPYHT YBJIQKHSETCS BOKPYT CBaWl CBEpPXY, JaKe NMPH OOMIHLHOM
MPOMAYMBAHNH, TTOTYYAIOTCS JIPYTUe PE3ybTaThl, YEM MPHU 3aMavYMBAHUM CHHU3Y, KOTJa

yKa3aHHbIN BbIie 3()HEKT NpoAaBIMBAHUS MPOSBIISETCS MOJTHOCTHIO.
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I[I/ICKYCCI/IH ABTOPHUTCTHBIX CIICHHUAJIMCTOB IO3BOJIACT CACIATh BBIBOA O PA3HOM
INOHMMAaHNH MCXdaHHU3Ma «CPbIBa» CBaﬁ, d TaKIKC HCTATUBHOI'O TPCHUA U €TO BJIIMAHUA HA

HECYIIYIO CIIOCOOHOCTh CBaHBIX (PYHJIAMEHTOB B MPOCAIOYHBIX TPYHTAX.

2.4. OueHka Hecylleil cocOOHOCTH CBaiiHBIX (P)YHIAMEHTOB 10 JAHHBIM

SOHAUPOBAHUA

Hcnonp30BaHne 30HANPOBAHUS JJI OICHKH HECYIIEH CIIOCOOHOCTH CBail MMeeT
mmrteapHyto ueroputo. U.b. PeokkoB u O.H. Ucaes [139, c. 74, 75, 79, 456] otmeTwiwy,
4TO «npobiema onpeoeiieHus Hecywjell CnoCOOHOCmU C8ali N0 OAHHBLIM 30HOUPOBAHUS
0KA3a1ACh O4YeHb CNOJICHOU. H3mepsiembie ¢ NOMOWbIO 30HOA CONPOMUBTEHUSL ePYHMA
nOO KOHYCOM U HA OOKOBOU NOBEPXHOCMU 30HOA OMIUYANUCL OM  AHALOSUYHBIX
CONPOMUBTIEHUL OO HUICHUM KOHYOM U HA OOKO0BOU nogepxnocmu ceail ...He menvuue
MpyOHOCMU 8O3HUKAIU U 6 cqhepe UCNONIb308AHUS CMAMUYEeCK020 30HOUPOBAHUS ONs
onpeoeneHus c8olcma epyHmos...Mno2o HesacHo2o ocmaemcs 8 60npocax NpuMeHeHus
CMAmu4ecko20 30HOUPOBAHUSL 8 CheYUDUUECKUX SPYHMAX (NPOCAOOYHBIX ...), 8 BONPOCAX
€20 UCNONb3068AHUSL NPU NPOEKMUPOBAHUU CBAUHbIX (QYHOAMEeHmOo8» W HEOOXOINMO
THIATEIBHOE U3YUYCHHE JIMTOJIOTUU IPYHTOB MPU UCTIOIB30BAHUH JAHHBIX 30HIUPOBAHUSI.
OHM CUHUTAIOT, UTO «8 CBA3U C MeM, YMO YCI08UsL pabOmbl 2PYHMA 80KPY2 30HOA U BOKPY2
3a0UBHOll C8AU B0 MHO20M CXOOHbL, pe3ylbmamvl 30HOUPOBAHUS OKA3bIEAIONCS]
HAUTYYUWUMU UCXOOHBIMU OAHHBIMU OJIs1 paciema Hecyuell CHOCOOHOCIU C8Al».

CumTaercs, 4T0 «cmamuueckoe 30HOUPOBaHUe obecnedusaem OYeHK) Hecyujell
cnocobHocmu  céail..., YCmMynas no MOYHOCMU OYEHOK MOJIbKO CMAMUYecKUM
ucnoimanusim ceat» [131, ¢. 9]. Jlus 3a0MBHBIX cBail B CIIa0BIX BOJOHACHIIICHHBIX
cyriimakax A.b. TlonomapeB u M.A. besrogos [125; 126] onpeaenuin «pacxoxiacHHe
HECYIIEeH CIIOCOOHOCTH CBail 10 CPAaBHEHHUIO C HATYPHBIMU MCTIHITAHUSMHU B TIpeeiax 7-
22 %, 4YTO TO3BOJSET CIPOTHO3UPOBATH HECYIIYyI0 CIIOCOOHOCTh CBail B
BOJIOHACHIIIICHHBIX TJIMHUCTBIX TPYHTaxX, OJIM3KYI0 K peaJbHBIM 3HAUYCHUSAM». J[1s

MMPOCAIOYHBIX I'PYHTOB TAKHNC NUCCIICIOBAHUS HEC IIPOBCACHLI.
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[IpuopuTeT OTAAIOT CTATUYECKOMY 30HAUPOBAHUIO, TUHAMUYECKOE 30HAUPOBAHUE
OOBIYHO OTXOJHT Ha BTOPOH IIJIaH.

I'OCT 19912-2012 «['pyHTBl. MeTOABI MOJIEBBIX HCHBITAHUA CTATHUYECKUM U
JTUHAMUYECKUM 30HAUPOBAHUEM» TMpeiuiaraeT 30HAUPOBAHUE MJISA: «KOJIUUECHBEHHOU
OyeHKU TUIOTHOCTH, MOAYJsA nedopmariuu, yria BHYTPEHHETO TPEHHUS U CICIUICHUS
I'PYHTOB; OMPEJEICHUS CTENCHH YIUIOTHCHHS W YIPOYHEHHUS TPYHTOB BO BPEMEHHU U
MIPOCTPAHCTBE; BO3MOICHOCIU 3AOUBKYU 8Ll N TIIyOMHBI UX TIOTPYXKEHUS;, OnpeoeieHus
CONPOMUBNEHUSL 2PYHMA NOO HUJNCHUM KOHYOM U NO 0OOKOBOU NOBEPXHOCMU C8All,
KOHmMpOs Kadecmea 2eomexuuyeckux padoomy». Creayer OTMETUTh, YTO YyKa3aHUS
['OCTa He OTHOCATCS K MPOCAJOYHBIM IPYHTAM.

MHOTOKpaTHO TIPEANPUHUMATIUCH MTOMBITKU OMPEIETUTh TUTOJOTUIECKUN COCTaB
JTUCIICPCHBIX TPYHTOB C HCIIOJIB30BAaHHEM «HWHACKca TpeHus» (c/fs mmm oOpaTHOM
BCJIIMYUHBl — (hpukyuonnozo omuouwienus fs/(c, TONYYCHHBIX TNPH CTATHICCKOM
sopaupoBanuu [81; 169; 187; 189; 191-193], HO «AOBOJBHO OBICTPO CTAJO SCHO, YTO
TOYHOCTh MPEJJIOKEHHOTO METOJla HEBEIUKA...OQHOMY M TOMY k€ (PPUKIHMOHHOMY
OTHOILIEHUID MOTYT COOTBETCTBOBAaTh COBEPIIEHHO pa3Hble€ TPYHTHL... OCHOBHBIM
BBIBOJIOM M3 BCEX TPUBEICHHBIX KapPT-CXEM U TaOJIUIL CIICTYET CUUTATD HEBO3MOMCHOCH b
HA0eHCHO20 OnpedesleHUs 6U0ad ZPYHMA MoJIbKO RO OAHHBIM 30HOUposanusy» [139 , c.
153, 155, 161].

JLI'. Mapuynonsckuii [117, c. 51], ccbuiasich Ha pe3yibTaThl HCCIEIOBAaHUS
COBETCKUX M 3apyOEKHBIX YUECHBIX, PEKOMEHIYET OMPENEsATh JUTOJOTHUYECKUN THIT

IpyHTa 1O PPUKIUOHHOMY oTHOmeHHO fs /Qc (Tad. 2.1).

Tabmuna 2.1 — ®puknuonHoe otHoinenue f/Qc s pasueix rpyaToB [117, ¢. 51]

fs / qc y % <2 2'3 >3

THUII TPYHTA IICCOK CyIIcCh CYI'JIMHOK M I'JIMHA

[IpoBepka 3Toro yrBep:kaeHust mo HopMmatuBHbiM Tabmuuam CIT 24.13330.2011
(puc. 2.4) nus enuHuCmsbix HenPOCAOOYHbIX 2PYHMOE TIOKA3BIBAET, YTO MEXTY OOKOBBIM
TPEHHUEM U J0OOBBIM COIPOTUBJICHHEM UMeeTcs TecHas cBsa3b (R=0,99), a hpukimonHoe

OTHOIIIEHHE B cpeaHeM paBHO 1,6 Y0, 4yTo HAMHOTO HIXKE 3HaUYeHHM Tab. 2.1.
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Pucynox 2.4 — 3aBUCUMOCTH OOKOBOTO TPEHHS OT JIOOOBOTO COTIPOTUBIICHUS 30H 12

JUUISL HeTIPOCAOYHBIX TJIMHUCTBIX TPYHTOB 1o Tabiuiam 7.1-7.2 CIT 24.13330.2011

J171s1 HAaOMBHBIX CBai 3aBUCUMOCTH O0K08020 mMpeHUsi OT 10008020 CONPOMUBIIEHUS
30HOY TAKXKE XapaKTEPHU3yeTCs] HU3KUM «PpUKIIMOHHBIM» oTHOIIeHUEM (0,48 (puc. 2.5).
Jnst 6ypoBeix cBaii ppukimonHoe otHomenue f/R (CIT 24.13330.2011, ta6um. 7.17)
noBeImaercs 70 18,2 % (puc. 2.6), 4To HAMHOTO MPEBHIIACT PPUKITUOHHOE OTHOILIICHUE
JUTSL CTATUYECKOTO 30HANPOBAHMUS.
30HIUPOBAHUEM JIECCOBBIX MPOCANOYHBIX TPYHTOB 3aHUMAINCh HEMHOTHE
uccienoBarenu. B omyOnMKoBaHHOW JHUTEepaType Mallo JaHHBIX 00 HMCIOJIb30BAaHUHU
30HAMPOBAHUS JJIsI OIEHKU COCTaBa, (M3UKO-MEXaHUYECKUX M MPOCAJTOYHBIX CBOWMCTB
néccoBbIX TpyHTOB. Ha puc. 2.7 mokazaHa 3aBUCUMOCTh MEXAY OOKOBBIM U JIOOOBBIM
CONPOTHUBJIEHUEM 30HZAA B JIECCOBBIX rpyHTax CeBepHoro KaBkasa, monydeHHas Npu
ananuze 6osee 20 ThICSY U3MEPEHUI Ha Pa3IMYHBIX TUIOMIAKaX PErMOHa. 3aBUCUMOCTh
uMeeT JUHEHHBIN BuJ ¢ ko3 duimentom koppemsunu R = 0,573 u no monydeHHOMY

rpaduky (puc. 2.7) BbIpaxaeTcsi ypaBHECHHEM:

f, = 0,0204q, + 0,0318. (3.5)
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Pucynok 2.6 — 3aBucuMocTh OOKOBOTO TpeHHsI OYpOBOil CBaM OT CONPOTHUBICHUS
koHycy 3oH1a (o CIT 24.13330.2011, ta6n. 7.17)

[Tocne rimyOMHHBIX B3pHIBOB Ha IUIoIIaakax ['azomepepabarsiBaroiiero 3aBojaa B
bynennoBcke u CraBpomnonbckoro Opoinepa B bmaromapnom Obia moiyuyeHa
3aBHCHMOCTh MEXKIy OOKOBBIM TpPEHHEM W JI000BbIM compoTuBieHneM (R = 0,718)
JECCOBBIX TPYHTOB, IIPEACTABIICHHAs HA pUC. 2.8:

f, = 24,734q, + 12,726, (3.6)
rae f, B x[1a, a g, — B MIla.
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Pucynoxk 2.8 — 3aBucuUMOCTb MEXIy J00OBBIMU M OOKOBBIMU COTMPOTUBIICHUSMU
30HJIa IO U TOCJ€ YIUIOTHEHUSI TITyOMHHBIMU B3pbIBAMH Ha ILJIOIMIAJIKE CTPOUTEIHCTBA
l'azonepepabateiBaromero 3aBoga OOO «CraBposicH»: ® — TOYKH I10 JTaHHBIM
30HIMPOBAHUS TPYHTA B €CTECTBEHHOM COCTOSIHUU; 4 — TOUKH I10 IAHHBIM 30HIUPOBAHUS
TPYHTa MOCJe YIUIOTHEHUs TUAPOB3phIBOM; A — Touku 1o CII 24.13330.2011

OPUKIIMOHHOE OTHOILIEHUE ISl CTATUYECKOTO 30HIUPOBAHUS JIECCOBBIX TPYHTOB
M0 OTACIBHBIM OOBEKTaM pPETHOHA MOKa3aHO B Tabn. 2.2. 30HAMpPOBAHME MPOBOUIIU

pa3IMYHBIMM YCTAaHOBKAMM Pa3HbIE€ OpraHu3alu B pazHoe Bpems. M3 Tabnuibl BUAHO,

qTo0 (I)pI/IKI_[I/IOHHOC OTHOIICHHEC IIPAKTHUYCCKU HC 3aBHCHUT OT JIMTOJIOTHMYCCKOI'O BHIA
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n€ccoBoro rpynra. Tunnunsiii nécc bynenHoBcka u cyrimuku PocToBckoil 0bmactu u
Yeueno-Uurymernn nmeroT 0sm3kue 3HaueHus f/q. Cpennee 3nauenue f/q muis néccoBbix
rpyHTOB peruoHa coctaniseT 0,03, 4To COOTBETCTBYET MPOMEKYTOUYHOMY 3HAUCHHIO
MEXIy CYIecSIMH W CyIJIMHKamMu Ta0i. 2.1 m B 00mIeM TOATBEpPXKIAACT MbLICBATO-
TJIMHUCTBIN COCTaB JIECCOBBIX TPYHTOB.

Cornacuo CIT 24.13330.2011, craTuyeckoe 30HIMPOBAHHE BOJIOHACHIIICHHBIX U
TPYHTOB TIPUPOTHON BIAKHOCTH JOIYCKACTCS MPUMEHSTH 10 MPOBEACHUS WCITBITAaHUI
Ha BbIJIEprMBaHUE CBal B BOJJOHACHIIIEHHBIX TPYHTaX U IPYHTaX MPUPOTHOMN BIAKHOCTH
17151 OPUEHTUPOBOYHOT'0 OTIPEICIICHUS OTPUIIATEIHLHOM CHITBI HETATUBHOTO TPEHUSI.

N3 storo o030pa MOXKHO CHAENATh BBIBOJ, YTO MPU MPOCKTUPOBAHUH CBAMHBIX

(bYHI[aMGHTOB CTaTHYCCKOC 30HIAUPOBAHHUC MOKHO IIPUMCHATL HOCIAE YCMPAHEHUA

npoca()oquocmu JNIECCOBBLIX 2PYHM OB U3BECMHBIMU Memooamu.

Tabnuna 2.2 — OpUKIIMOHHOE OTHOIICHHE JJII CTAaTHYECKOTO 30HIUPOBAHUS
néccoBbix nopox CesepHoro KaBkaza

Ne HaumeHoBaHue 00beKTa I'pynT f/q
1 2 3 4
1| BynennoBck, crpoiiba3a 3aBoaa [Tnactmace, 1976 1. cymech ( néce) 0,018
(ecTecTBEHHBIC TPYHTHI)
2 | To e mocie rTuAPOB3PBIBHOTO yIIOTHEHUs, 1976 1. cymech ( Jiécc) 0,011
3 |T bynennoBck, COPpTUBHO-03T0POBUTEIBHBIN cynech ( écc) 0,042
KomIuiekc, 2015 .
r. Bynennosck, ["'a3onepepabarbiBaromuii 3aBoJ1 10 cynech ( niéce) 0,032
YILIOTHEHHMsI TUAPOB3pBIBOM, 2015 .
r. ByieHHOBCK, TO e, mocie ruapoB3peiBoB, 2015 1. | cymech ( J1écc) 0,033
5 1;9 };}71z[reHHOBCK, [TpukymMckoro 3aBoja riacTMacc, cymech ( néce) 0,016
7 T ByneHHOBCK, TUIOIIa KA TOJIMBUHWIOYTUPATHA 1 cynech ( éce) 0,012

nuposena [Ipukymckoro 3aBosa mactmacc, 1984 r.
8 | r. bynenHogsck, Jlom KynbTypbl, 1975 1. cynech ( nécc) 0,024
r. By/IeHHOBCK, OYHCTHBIE COOpYKeHHS (OTI0K

9 eMKkocreii) 3aBoja ITnactmace, 1977 . cymecs ( nécc) 0,014
I. ByIleHHOBCK, OUHCTHBIE COOPYKEHUS 3aB0OJIa N
10 Hna};TMacc BT. ByI[GHHOBCKC,ply983 T. cymecs ( nécc) 0,021
11 | r. bynenHoBck, xxumnoii oM Nel?2 3aBona [Tnactmacc cynech ( Jiécc) 0,014
12 | r. Bynennogck, aBtobasza Ne3, 1979 . cymech ( J1écc) 0,018
13 | 3epnoxpanunuinie B noc. [1nakceiika cynech ( Jiécc) 0,009
14 | r. 'eopruesck, kooneparus "Yaiika", 1976 r. CYTJIMHOK 0,049
15 | r. 'eopruesck, CTO "Cenbxo3texnuka", 1980r. CYTJIMHOK 0,039
16 | r. 'eopruesck, gom no yi. Typrenesa, 10, 1977 r. CYTJIMHOK 0,022
17 | r. 'eopruenck, nom YKC, 1977 r. CYTJIHHOK 0,036
18 | r. CBetnorpa, MacI03KCTPAKIIMOHHBIN 3aBO, 1995 . | cyrnuHOK 0,031




70

Ne HaumeHoBaHue 00beKTA I'pynT flq

1 2 3 4

19 | r. MUmaToBo, koMOUKOpMOBEIH 3aBOJ, 1980 T. CYTJIUHOK 0,027
20 | r. maroBo, pe3epByapbl BogocHaOxkenus, 1980 r. CYTJIMHOK 0,016
21 | r. UmatoBo, [lom kynbTypsr Ha 1000 mect, 1985 1. CYTJIUHOK 0,034
22 | TypkmeHckuii paiion, anm. 3nanue, 1980 r. CyIech 0,031
23 | r. CtaBpomnoussb, 1oM 1o yi. 50 ner BJIKCM, 77, 2013r | cyrnuHok 0,038
24 | r. CraBpornosb, 1om 1o yi. [Tuporosa, 2009 r. CYTJIUHOK 0,045
25 | Yeueno-Uurymerus, EpmonoBckuii anesatop, 1980 r. | cyrnunok 0,055
26 | c. Kpem-KoncrantuHoBckoe, 1978 r. mocie B3pbiBa CYTJIUHOK 0,005
27 | r. Bonromonck, 3aBog AToMMAIII CYTJIMHOK 0,03
28 | r. Bonrorpan, anm. 31anue B m/p-uel04, 2007 r. CYTJIUHOK 0,023
29 | r. PocToB-Ha-/[oHy, MexX1yHapoaHbI bU3HEC-IGHTp | CYTVIMHOK 0,047
30 | r. PocToB-Ha-/lony, noM o Taranporckomy miocce CYTJIMHOK 0,031
31 | r. PocToB-Ha-/[oHy, 10M B 5-M Mukpopaiione, 1995 r. | cyrimHOK 0,048
32 | r. PoctoB-Ha-/lony, miomaaka CoO0pHOI MeyeTn CYTJIMHOK 0,036
33 | r. PocToB-Ha-/lony, nep. JlonomanoBckuii, Ne72 CYIJIMHOK 0,033
34 | r. PoctoB-Ha-/lony, gom, rp. bynénosckwuii, 77/117 CYTJIMHOK 0,058
35 | r. Bataiick, macokomOunar, 2017r. CYTJIMHOK 0,05
36 | HoBopoctoBckas ['POC, 2009 r. CYTJIMHOK 0,019
37 | BogHo-ciopTuBHBII KOMIUICKC B T. Taranpor, 2008 T. | CyriIuHOK 0,036

2.5. Ouenka Hecyleil cnocoOHOCTH CBAHBIX GyHIAMEHTOB MOJeBbIMHU

HCIIBITAHUAMMA

JIist OOBIYHBIX TJIMHHCTBIX TPYHTOB HECYyIas CIIOCOOHOCTH CBaii B IOJIEBBIX
YCIIOBUSIX OIPEACNSICTCS CTaTUYECKUMU M JUHAMHUYECKUMHU HCTIBITAHUSMU HATYPHBIX
CBali; UCTIBITAHUSMHU TAJOHHON CBaM M CTaTUYECKHUM 30HAMpoBanueM [159, m. 7.3.1]. B
MPOCATOYHBIX TPYHTaxX TOSBISIOTCS Oonbliue orpaHudeHus. He momyckaeTcs
OTPEJENSITh HECYIIYI0 CIOCOOHOCTh JWHAMHMYECKMM ucmbiTaHueM [159, m. 9.7],
JTUHAMAYECKUM 30HIMPOBAHUEM, a CTATHYCCKOE 30HIAMPOBAHUE MOXKHO NPHUMEHSTH
TOJIBKO HIDKE MPOCAAOYHOW TOJIIIM JIJIsi BEIOOpPA HECYIETO CJIOS U OIIEHKUA PACYETHBIX
compoTuBiieHui rpyara R u fi mo [159, Ta6. 7.2-7.3].

CHwuII 2.02.03-85, m. 8.13 u CII 24.13330.2011, m.m. 9.12 yka3pIBarOT, YTO
«lIpogedenue cmamuyeckux ucnvimanuii céati 8 epynmax Il muna no npocadounocmu
A6714emcst  0083aMeNbHbIM NPU  OMCYMCMBUU (QOHOO08bIX MAMEPUALO8 NO MAKUM
ucnvimanusam. [nsa 0cobo omeemcmeeHHbIX COOPYHCEHUU U NPU MACCOBOU 3ACMPOUKe 8
PAUoOHAX C HEeU3yYeHHbIMU SPYHMOBLIMU YCIO08UAMU Cledyem Npo8oOUms UCHbIMAHUSL

ceail ¢ OUMENbHbIM 3AMAYUBAHUEM OCHOBAHUS 00 NOJAHO20 NPOA6IIEHUA I’lpOCCl@OK no
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paspabomanro npocpamme 0k KOHKpemHulX YCI06UL». ITU K€ HOPMATUBHI (11.11.8.3 1
9.2) Tpebytot: «lIpu npoexmuposanuu c8atiHbIX PYHOAMEHMOE 8 2PYHMOBLIX YC08UsX 11
muna no NpocadoyHOCMU C B03MONCHOU npocaokou ceviue 30 cm, Kak npasuio,
npeoycmMampueams Meponpusimus no nepesoody epyHmoswix ycaosuu Il muna ¢ I nymem
Cpe3Ku 2pYHma uiu Yni0MmHeHUs npeosapumenbHblM 3aMavyu8anem, 3amMauueanuem co
63DPblBOM, ZDYHMOBBIMU CEAAMU U OPYUMU MEMOOAMU.

BelnonHeHne 3TUX TpeOOBaHWU CHIIBHO 3aTPYJHSET NPOEKTHUPOBAHUE CBANMHBIX
(GbyHIaMEHTOB B ITPOCAIOYHBIX TPYHTAX M3-32 HETOUHOM OLIEHKH npocagaoyHocTu (30 cm)
1 0OJIBITIOT0 00BEMa JOMIOJTHATEILHEIX paboT 1o nmepeBoy Il Tuma B I mpocamoyHoCTH.

JL.I'. Mapuynonbsckuii [117, c. 16-17] cuutaer, 4to «01s c8aiHbIX hyHOAMEHMO8
Haubosiee 00CmMoBepHble OaAHHblE 0 NPEOeIbHOM CONPOMUBIEHUU C8AU ... MO2YM OblMb
NOJY4eHbl NpU NOAEBbIX UCHBIMAHUAX cmamudeckumu Hazpyskamu. Oouaxko 66udy
SHAYUMENbHOU  CIONCHOCMU U  OOIbUWOU CMOUMOCMU MAKUX UCHLIMAHUL, OHU
NPOBOOAMCS IUULL 8 UCKTTIOYUMETIbHBIX CTLYYASIX).

I'OCT 5686-2012 «I'pyHTbl. METOABI MOJIEBBIX UCTIBITAHUN CBAIMU» JAET YETKUE
yKa3aHUs 10 UCTIBITAHUIO CBall C JIOKAIbHbIM 3aMaYUBAHUEM MPOCATOYHBIX TPYHTOB JIJIs
onieHkn HeratuBHOro Tpenus, a CII 24.13330.2011, n. 9.13 u I'OCT, 0. 4.7 yka3bIBaror,
YTO UCHBITAHHS C 3aMa4YMBAaHUEM TPYHTOB B KOTJIOBAHAX «OOJINHCHbI NPOBOOUMbCS NO
CNeyuanbHblM  NPOSPAMMAM, COCMABIEHHbIM HNPOEKMHOU opeaHuzayueu». Takue
UCITIBITAaHMS, HanOoJIee MOTHO MOJICTUPYIONINE YCIOBHUS PaOdOTHI CBall B MPOCATOTHBIX
rpyHTax |l Tuna, moka He UMEIOT YETKUX HOPMATUBHBIX YKa3aHUH.

B 1978 rony B.M. Enukee u B.B. beknemumies [76] coobmmau (cM. puc. 2.9),
YTO B HPOCAOOYHBIX TPYHTAX «PACXOHCOEHUE MeHCOY ONbIMHbIMU U PACYEMHbIMU
BeUYUHAMU Hecyuell cnocooHocmu ceail He npegviuiaem 30 %, 6 mo 8pems Kax no

CHull oocmuzaem 50 % u 60onee». ITH UCCIIeTOBAHUS HE MOIYYHIIH TPOIOTKEHHUS.
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Pucynok 2.9 — Hecymass cnocoOHOCTh CBaii B MPOCANOYHBIX TPyHTax IO
UCITBITAaHUSAM U TI0 CTAaTHYECKOMY 30HIUPOBaHUIO (110 [76]) : 0 — Mo 3-KOMIOHEHTHON
cxeme; + — mo CHulI 11-b.5-67*; @ — mo PCH 33-70 (rcrnoib30BaHbl JOIOJHHUTEIHHO
pe3yabTaThl UCMIBITAHUM CBall M 30HIUPOBaHUs B IT. XepcoHe u Hukomnaese)

Haunbonee MacimuTaOHble UCTIBITAHUS CBAaWHBIX (DyHAAMEHTOB ObUIM MPOBEACHBI B
r. Bonromoncke mnocne aBapuitHbix jgedopmanuii  0o0bekToB ATomMmaiia. beiin
coctaBiienbl PCH 50-87 «IIpoekTupoBaHue OOBEKTOB TI'PaKJIAHCKOTO HAa3HAYCHUsS Ha
MPOCaJI0YHBIX TPYHTaX B I'. BOJATOJOHCKE», B KOTOPBIX JaHa COKpAIllEHHAs mporpamma
CTATUYECKUX HUCIBITAHUN CBail B MPOCAJOYHBIX TpyHTax. OCHOBHBIE MOJOKEHUS 3TOU
MIPOTPaMMBbI CBOJISITCS K CIIEYIOLIEMY:

- UCTIBITAHUS CBal TOJDKHBI IPOBOJUTHCS B COOTBETCTBUH ¢ TpeOoBanusmu CHull
11-17-77, TOCT 5686-78;

- Hecylas cnocoOHOCTh cBan D momkHA ONpeesaThCs Kak pa3HOCTh €€ HecyIiei
CIIOCOOHOCTH HUXe npocagaoyHoi Toauw ®1 v BenTWYMHBI HATPY3KHM OT HETATUBHOTO
(Harpyaro1ero) TpeHusi Mo OOKOBOM MOBEPXHOCTU CBaW, BO3HUKAIOIICH OT MPOCAAKU
rpyHTOB IpH 3amMauyrBaHuu OH.Tp. (O=D1-DH.Tp.);

- Hecymas CIoCOOHOCTh CBau HWKe mpocafgounou tonmm D1 ompenensiercs
HETOCPECTBEHHBIM UCIIBITAHUEM CBau 1O cXeMe, MpuBeeHHOM Ha puc. 2.10;

- Harpy3ka OT HEratuBHOro TpeHus @OH.Tp. OmpeAessieTcss Kak BeIMYrHa

COMPOTHUBJIEHUSI CBau MO OOKOBOW MOBEPXHOCTH IMPOCATOYHOIO TPYHTa €CTECTBEHHOU
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BJIQKHOCTH, T.K. HAUXY/AIIUM CIIy4aeM IPOCAJKU SBIAETCA IPOCAAKA HUKHUX CIIOEB IIPU
IIOABbEME YPOBHSI TPYHTOBBIX BOJ, IPU KOTOPOM Ha CBA€ 3aBUCAET BBILIEIICIKAINUNA CyXOU
MaccuB. Harpy3ky OT HEraTUBHOIO TPEHMS CIIEYET ONPEAEIATh IIyTEM UCIIBITAaHUS CBaU
Ha BBIICPTUBAHUE U3 CyXOro MPOCAJOYHOrO IPyHTA IO CXEME, MPUBEACHHON Ha PUC.
2.11;

- B TOM Clly4ae, KOrjga TFOPHU30HT I'PYHTOBBIX BOJ HAXOJWUTCS HHYKE I'DaHUILIBI
IIPOCAJIOYHOM TOJIIIM, NPU HUCHBITAHUAX CIEAYET 30HY IpyHTa oT YI'B 1m0 rpaHuusl
IPOCaJ0YHOM TOJIIN OOBOAHSATH, KaK MOKAa3aHO Ha CXeMe, IPUBEIEHHON Ha puc. 2.12;

- B T€X CIyd4asx, KOrJa J0 MCIObITAaHMW Mpou3omies ObICTpbld moabem YI'B
TEXHOT€HHOTO XapakTepa (B 3aCTPOECHHBIX MUKPOPalOHAX) U HET JaHHBIX O MPOLIEIINX
IIPOCAZIOYHBIX IPOLECCaX, HCIBITAHWS CBal CIELYeT BBINOJIHATH OT paHee
cyuiecTBoBasuiero YI'B Wiy rpaHuiisl pocagovyHON TOJIIIH M0 CXeMeE, TPUBEACHHON Ha
puc. 2.13;

- B II€JIAX UCKITIOUEHUSI IOTPEIIHOCTEN OT BO3MOKHBIX METOIMYECKUX OLIMOOK PU
IIPOBEJICHUN UCTIBITAHMS CBAl HATPY3KYy OT HETAaTUBHOI'O TPEHHUSI CIIEAYET IPUHUMATH 110
HauOoNbIIEMy 3HAYEHMIO, IOJYYEHHOMY IO pe3ylbTaTaM MWCIBITAHUA CBail Ha
BBIJICPTUBAHUE U ONPEIEIICHHOMY PAaCUETHBIM IIYTEM IO PACUYETHBIM CONPOTHBIICHUAM
JUTsl TPYHTOB €CTECTBEHHOM BiIaXHOCTU B cooTBeTcTBUU co CHulI I1-17-77. Ilpu sTom
3HA4YEHHUE HAIPY3KU OT HETATUBHOI'O TPEHUs, ONIPEAECICHHOE PACUETHBIM ITyTEM CIEAYET,
NpUHUMATh ¢ Ko3pduuuenTom neperpysku 1,5. Jluaep-ckBaxuHbl 111 3a0MBKH CBaM,
[IpEAHA3HAYECHHBIX I UCIIBITAHUN HA BBIIEPIUBAHUE, CIEAYET IPUHUMATH JUAMETPOM

Ha 5 - 10 cM MeHbIIIe pa3Mepa CTOPOHBI CEYEHUS CBaU.

-

NPOCAAOYHEIE,
TPYHITGT

PAHALA MPOCAACMHON TOAMM
-——Y.I'.B.

) SN .

Pucynox 2.10 — Cxema pacnoJioxKeHHs! CBau B TPYHTE
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i NH.TP

IEAHMLA TIFOCAROUA TOAIA

4,0+4,5ﬁ§ vyIB

1 2

Pucynok 2.11 — YI'B u rpanuia npoca o4Ol TOJIIM NPAKTUYECKH COBMAJAIOT:
1) cxema WCIBITaHUSI CBAaW HIDKE MPOCAIOYHOW TOJIIH; 2) CXeMa WCIBITAHHUS CBaW Ha
BBIJICPTUBAHHE U3 CBAH MPOCATOYHOU TOJIIIU

L (OF! lNH.TP.

FPAHULA TTPOCAACUHON TOALLM b

30HA TEYHMA ,
OBBAAHACAACTH
NEFEA, WCMLITAHHSIMU v

Y

Pucynok 2.12 — YI'B Huxe rpaHullsl mpocajioqHON TOMIIN

oll NH.TP.
L OBCAAHAS J_
TRFYBA ¢

HOBLIK VIB.

PR - - - -

CTAPLIN V.T'B. UAXL TPAHULA )
TIPOCAACUHOM  TOALM

V

Pucynox 2.13 — YI'B BblI11e rpaHuIisl mpocaioqHOM TOMIIN
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2.6. BeiBoaBI 1O r1aBe 2

1. 3a Oosee dYeM MOIYBEKOBYIO HUCTOpUI0 CTPOUTENBHBIE HOPMBI IO
NPOEKTUPOBAHUIO CBAMHBIX (DYHAAMEHTOB B HEMPOCAJOYHBIX U MPOCAJTOUYHBIX IPyHTaX
IIPETEPIIEIN 3HAYUTEIBHBIE MU3MEHEHUs B IPUHLHUIAX, METOAUKE MPOCKTHUPOBAHUS U
OCOOEHHOCTSIX pacyeTa.

2. JleWicTByromue HOpPMATHBBI i OOOCHOBaHHS MPOCKTUPOBAHHS CBaWHBIX
(yHIaMEHTOB Ha MPOCAZAOYHBIX IPYHTAaX TPEOYIOT IPOBECTHU TPYILOEMKHUE, JUIUTEIbHBIC
W 3aTpaTHbIE ONBITHbIE PAOOTHI IO CHEUATbHBIM IpOrpaMMaM, MJIA BBITOJIHEHUS
KOTOPBIX TPEOYIOTCSI BBICOKOKBATU()ULIMPOBAHHBIE MPOEKTUPOBUINKU U U3bICKATEIIH.

3. HecmoTpss Ha onpeneseHHbIE TEOPETUUECKUE U MPAKTHUUYECKHE JTOCTUKECHUS,
JEUCTBYIOIIME CTPOUTENIBHBIE HOPMAaTUBBI MO IIPOCKTUPOBAHMIO CBald OCTAIOTCS
HECOBEPIICHHBIMU U JJIS1 UX Pa3BUTHsI TPEOYETCs, HOMUMO IPOYETO, U3YUUTh MPAKTUKY

CTPOUTCIILCTBA HA CBaMHBIX Q)YHHaMGHTaX " IIPOCAJOYHBIX I'PYHTAX.
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I'JIABA 3. OIIBIT IPOEKTUPOBAHUSA, CTPOUTEJIBCTBA U
SKCILTYATAIIMU 3JAHUN U COOPYKEHWUMI, TOCTPOEHHBIX HA
CBAMHBIX ®YHIAMEHTAX U JIECCOBBIX TPYHTAX B YCJOBHSX
CEBEPHOI'O KABKA3A

3.1. Cpaiinble pyHaamMmeHThl B CTAaBpPONOJILCKOM Kpae

3.1.1. Ilpumenenue cBaii B r. CTaBpomnoJie

B CraBpomnone n€ccoBble TPYHTHI UMEIOT CPAaBHUTEIILHO HEOOJBITYI0 MOUTHOCTD
(mo 10-15 ™), pacmpocTpaHeHbl OTIEIbHBIMM Y4YacTKAMHM W B OCHOBHOM Macce
npeTepnean TEXHOTeHHOE O0BOJIHEHHE. YUUThIBasi CEUCMUYHOCTh TEPPUTOPUU TOpoJia
710 8-MU 0aJJIOB U OTCYTCTBUE HAJIEKHOTO HECYIIETO CJIOS JUIsl CBail-CTOEK, MPUMEHEHHE
cBaiiHbIX (pyHIamMeHTOB B CTaBporoyie OTpaHMYEHO M YacTo HelejaecooOpasHo. B

KaueCTBE MpUMepa MPUBEIEM CIICIYIOMINE OOBEKTHI.

Ka3zanckmnii kageapajabHblii cO00p

Kazanckuit Kadenpansueiii cobop B r. CtaBpormosie ObUI TJIABHBIM CHMBOJIOM
npaBocnaBus Ha lOre Poccum. Ero crpourtenbctBo Hawanocs B 1843 romy mocie
nocemenust CraBponosis Hukomaem |. B 30-x r.r. Cobop pazobpanu, B utosie 1943 rona
B3opBaiu KosjokonbHIO 1ByMst TpodeitnbiMu aBuabombamu BecoM 1o 500 Kr kaxaasi.

B 1996 roxy mpuctynmiu k Boccozganuio Cobopa u xonokonsuu [40] u cHOBa
BO3HHUK BOIIPOC BbIOOpa ()yHIaMEHTOB, B OCHOBAaHUH KOTOPBIX HAXOAUTCS JIECCOBUIHBIN
CYTJIMHOK MOIIHOCTBIO 5-8 M, MOJCTWIIAEMBIN TJIMHOW C TIPOCIIOSMH IBUIEBATOTO MECKA.
['pyHTOBBIC BOJIBI BCTpEUEHBI HA TTyOuHE 3,5-4,4 M.

[To yxazanmto Huxomnas | mpoext Cobopa u KosokoabHu Ha 3a0MBHBIX CBasix
corslacoBayid apxuTekTopel A. ToH u bpromios. Ho MeCTHBIE apXHUTEKTOPHI TOCTPOUIIN
uX Ha IMTHBIX QyHaameHnTax. B 1996 rogy MocnpoekTt-2 npemnoxun 1 Cobopa u

KosokonpHu 3a0UTh TpU ThICSYM CcBail JyiMHON 1o 12 M. Ho MecTHBIE CHenuaaucThl
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JIOKa3aJM HEIOCTAaTOYHYI0 CEHCMOCTOMKOCTh CBal, ONUPAIOIIUXCA HA CYIJIMHKUA C
nokasarenieM Tekydectu I > 0,5 u mpocion peIxJIoro MbUIeBaTOro MECKa.

Co6op u k010KO0JBHIO (pUC. 3.1) MOCTPOUIIN Ha TUIUTHBIX (PYHIAMEHTaX.
T .

Pucynok 3.1 — Kazanckuii co6op 1 KonokonbHs B CTaiu CTPOUTEIHCTBA

14-3raxubiii 210-kBapTUPHBIA 10M 10 yJ. [Tuporosa

(mporpamma «/locTynHoe Kujibe»)

B cootBerctBuu ¢ I[Ipesnaentckoit nporpammoit «/locrynnoe xuibe» B 2005 roay
BBIJICJIUIIN YYaCTOK ISl CTPOUTENLCTBA 18-TU 16-3Ta’KHBIX JOMOB C OJIArONPUATHBIMU
Te0JIOTUYECKUMH yCIIoBHAMU. ['eonornueckuii pazpes g0 20 M npexacrasiieH (tadu. 3.1)
JAECCOBUAHON TIUHOM (2,9 M), MATKOIUIACTUYHBIM CYTJIMHKOM (3,7 M), nerkou (3,7 M) u
Tspresoi riuHou (13,0 m). BepxoBoaka Haxoaunack Ha riryoune 3,1-3,4.

Tabnuma 3.1 — XapakrepucTuka rpyHTOB Ha TIomaake «Jl0CTyImHOE KUTbE

Ne | W, | p, pd, |€, me.| Sr, | WL, | Wp, | Ip, I, | Ex, | Esans | C, £, Je, E,
Ura | % |o/md | o/md ae. | % | % | % | ne. |MIla|Mlla |xIla |rpax. | MIla | MIla
2 24 1197|158 (0,726 |0,83 |35 | 18 | 17 |0,30| 3,3 | 10 | 29 | 19 2 (198
25 11,96 (1,55(0,751/0,83 |34 | 19 | 15 |0,55| 4,2 7 13 | 18 2 |16,8
28 12,00(1,56(0,745/0,93 | 42 | 19 | 23 |0,40| 45 8 21 | 19 4 |27,0
24 11,98 |1,501(0,828 (0,95 |53 | 23 | 30 |0,27| 7,0 | 15 | 38 | 15 10 | 38,5

gl jw

st meporo 210-kBapTUPHOTO JoMa 3anmpoeKTupoBain 860 3a0UBHBIX COCTABHBIX
cBaii jymaou 20 M. [Ipu 3abuBke cBaii jymmaHON 10 M IPOM30IILIIO pa3pylIeHNEe UX TOJIOB

(puc. 3.2).
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Pucynok 3.2 — HemoOuTeie cBau Ha MIIOMIAKE CTPOUTEIHCTBA JOCTYITHOTO JKUJIbS
B T. CtaBpomnodne (mekadbps 2008 r. u mait 2017 1.)

ITo npocnOe ITpaBurenscTBa Kpas kadeapa «CtpoutenbctBoy CKDY BrinonHumna
IKCIEPTU3Y M YCTAHOBWIJIA, YTO MOIYNb AeQopMarvu JJjisl CYTJITUHKOB U TIUH ObLI
OIMOOYHO 3aHMXEH B 2,6 paza W ISl MPOCKTHPOBAHUS CBail HE OBUIO JOCTATOYHBIX
ocHoBaHui. Ilocie craTuyeckoro 30HAMPOBAHMSI TPYHTOB OOOCHOBAIM IUIMTHBIN
dbyHIaMEHT ¢ SKOHOMHUYECKUM 3PPEKTOM TOJBKO Ha mepBOoM nome Oomee 50 MIiH.
pyOuei, a 15 18-TH 3anpoeKTUPOBAHHBIX JOMOB OH COCTABIISIET OKOJIO 1 Milpa. pyOsiei.

OmubouHas OLEHKa TPYHTOB IpHUBENAa B 3a/J€PKKE CTPOUTENHBCTBA U CPBIBY

[Ipe3unentckoit mporpammsl «JlocTynmHoe Kuib€ B I. CTaBpOIIOie».

16-3Taxublii 195-kBapTHUPHBII KUI0i1 10M

B 2009 roay Ha Toii ke TUTOIIaAKe U3bICKAaTeH Bbiaeamu Apyrue MU' (tadn. 3.2):
CYIJIMHKH TsDKenble, npocadounvle (0,5-4,7 M); TIUHBI JIeTKUE, Herpocaaounbie (4,7-9,6
M); TJIMHBI TIOTHBIE (9,6-16,7 M); Meprenu noHmxeHHo# npoynoctu (16,7-20,0 m).

dyHIaMEHTHYIO TTUTY 3alpOSKTHPOBAIN 0€3 YITIOTHEHHS TPOCaJ0YHBIX TPYHTOB.

Tabnuna 3.2 — XapakrepucTuKa rpyHTOB Ha 2-i miomaake «JlocTyImHoe KUIbe

Ne |W, | p, pd, & me. | Sy, |WL, [Wp, |1p,% | I, | Ee, | Esam, | C, £, Je,
Urm | % |[ovm® | v ne. | % | % ne. |MlIla| MIla | lla |rpax. |Mlla
2 |24 1182|146 | 085 |0,77 [346(196| 15 |029 |66 | 47 | 110 | 23 | 2
3 |23 ]1,99 |161 0,70 |0,92 |40,2 19,2 21 |0,18 |155 12,7 | 160 | 18 | 4
4 |20 |2,05 1,71 [0,60 [0,91 [39,4 19,4 | 20 |0,03 [12,9 | 12,7 | 190 | 8 6
5 |23 ]22 | - - R - - - - - -




79

AKwioii nom no yJ. JlepmonroBa, 260

[Ipu u3bICKaHMSIX B OCHOBAaHUHU JOMa OOHAPYX WM JIPEBHUN, JOUYETBEPTUUHBIN
oBpar rayOuHOW M0 16 M, 3amoJHEHHBIN JIECCOBUAHBIMU CyrmHKaMu (puc. 3.3). B
OCHOBaHMHM JIOMa OKa3aJIMCh J[Ba CEHCMOOIACHBIX TPYHTA: OOBOJHEHHbIE JIECCOBU/IHBIE
CYIJIMHKA ¥ OOBOJHEHHBIN, MbUIEBAThI necok. [IpenioxkeHne yIioTHUTh 3TU TPYHTHI
IITHEKOBBIMU CBAsSIMU HE MPUHSIIN. 3a0MBHBIC CBaW HE JaJIM OTKa3a. 3IaHUE MOCTPOUIH

Ha OypoHAOUBHBIX >k/0 CBasX, HE UMEIOIIUX HAJCKHOTO HECYIIETO CJIOS.

16 q:MMa
6 8 10 12 14 16 gMMa

615 0 2 & 6§ B 10 12 14 16 MM

609

608 g |2 ¥
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605 4,

604

603

602

601

600

599

598

597

596

\\\\\\g\\ \ig

595
594,30

594

593,50

593

Bua 1 HoMEp BeIGOPKA CkB. 6 G. 33 3
ABC. OTMETKA YCTbA, M 609,30 609,19 609,22 608,38
Pacctosmne , m | I 91 14,6

Pucynok 3.3 — ®oro u TeojoruyecKkuid pa3pe3 Ha IUIOMAIKe JoMa 10 YII.
JlepmonToBa, 260 B r. CTaBponosb
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Tpu noma no yi. Tyxauesckoro, 7/1; 7/2 n ya. 50 ner BJIKCM, 25/7

[Ipu cTrpoutenscTBe 14-3Ta’KHOrO 10Ma Ha IUIMTHOM (PyHJITaMEHTE BO3HUK €TI0 KPEH
B CTOPOHY 9-3TaskHOTO 0Ma 1o yi. TyxaueBckoro, 7/2 U 5-3TaKHOTO MaHEIBHOTO JIoMa
no yin. 50 Jler BJIKCM, 25/7. 3 5-3Ta)HOT0 AOMAa YaCTUYHO BBICEJIUIIN KHUIbIIOB, a 9-
ATaXXHBINA JIOM, IOCTPOCHHBINA Ha 3a0MBHBIX 9-METPOBBIX CBASIX-CTOMKAX, ONMUPAIOIINXCS
Ha PaKyIICUYHUK, yCTOSI ¢ HEOOMbIION nedopmanei.

B ocuoBanuu nomoB (puc. 3.4) Haxoawiauch OOBOJHEHHBIE JECCOBUIHBIC
CYIJIMHKH M Ha TiyOuHe 9 M u3BecTHAK-pakyiieuHuk. [Ipuunnoit nedopmanuii Tpex
JIOMOB CTall KpeH cTposimerocs aomMa Ne 7/1 3a cyeT BHEIEHTPEHHOW Harpy3kd Ha
byHIaMeHT.

N3-3a nedopmManuii JOMOB 3TAKHOCTH HOBOT'O JJOMa YMEHBIIWIHN 0 12 dTaxKei.

Pucynok 3.4 — HenmocTtpoeHHbI 12-TM O3TaXHBIA JOM € COCEIHUMHU
ne(opMUpOBaHHBIMM JIOMaMH (ClieBa 9-THATaXHBIA JOM Ha CBasx, cOpaBa — 5-
THUATAXHBIA JTOM HA JICHTOYHBIX (PyH/TAMEHTAX )

9-3taxkublii oM ®CB no ya. 50 aer BJIKCM, 77

Ha mnomaake crpoutensctBa goMa (puc. 3.5) 10 12 M ObuiM pacnpocTpaHEHBI
A€ccoBUIHBIC TNIMHBI (Ta0. 3.3), KOTOpPBIE MOCTEe 3aMaYUBAHUS YTPATHIHN MPOCAIOYHBIC
CBOMCTBA: 2) TNIMHA JIeTKas1, mosryTBepaas (2,8 m), 3) rmuHa jerkas, TBepaas (6,2-8,1 m),
4) rnuHa nerkas, TBepaas (6,3 m). YI'B naxoauics Ha rmyoune 4,0-6,5 M.

OTtcyTcTBHE MPOCATOYHOCTH TTO3BOJIUIIO 3aIIPOCKTUPOBATH 3a0MBHBIC /0 CBaM.
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Tabnuna 3.3 — XapakrepucTuka rpyHTOB Ha 1uiomiaake qoma Ne 77

Ne W, p, pd, e, I.c. Sr, WL, Wp, Ip, IL, EK, EK, C, f, qu fS;
U | % | |omd pe. | % | % | % | me. |Mlla|Mlla|xlla |rpag. |MIla | xIla
2 | 27 [1,90]1,550(0,821[0,897 | 48 [ 23 | 25 |0.15| 49 |11.8| 48 | 22 | 3,0 | 80
3 |19,5]1,99|1,67(0,628(0,841 |42 [22 |20 | O | 10 | 24 [ 39 | 19 | 7,3 |166
4 |23 |2,03]1,65]0,650]/ 096 |47 |25 ][22 | 0 |76 | 18 |79 | 19 |55 |197

Pucynok 3.5 — JKunoii nom o yi. 50 Jler BJIKCM, 77
Kuabie noma no yia. KocmonaBTos, 4 u 12

O6a ngoma (puc. 3.6) ObUTH TIOCTPOCHBI Ha CBasX, 3a0WTHIX B OOBOAHCHHBIC
JIECCOBUIHBIC CYTJIMHKU | TIBIJICBATHIC MIECKH, BOJIM3H OOPBIBUCTOTO CKJIIOHA p. Mamaiiku.
JloMaM yTrposKaroT: SpO3HOHHBINA Pa3MBbIB M OTOJI3HH CKIIOHA; CY((HO3HOHHBIC TTPOIECCHI

B CJTa0BIX TPYHTAX OCHOBAHMIA; BBICOKas (10 8-Mu 6AIOB) CECMUYHOCTb.

= -

Pucynok 3.6 — Xwibsle noma no yn. KocmonastoB, 4 u 12 (cnpaBa omoia3HeBOM
oBpar p. Mamaiiku, yrpokaromuii 1oMam)
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3nanue KpaeBoil NPOKypaTyphbl
3maHrue TMOCTPOEHO B BEPXHEH 4YaCTH CKJIOHA Ha 3a0MBHBIX CBasX IMHOW 9 M,
OMMUPAIOIINXCSA Ha clalyro mmMHYy ¢ Moaynem aedhopmanun E=4,8 MIla. ITox3zemHbie
BOJIbI BCKPBITHI Ha riyoune 2,6 M. OCHOBHYIO ONMACHOCTbH JAJISl 3[aHUS TPEICTaBISIOT

qu)(I)OBI/IOHHBIe ITPOLCCCHI 3a CUCT I'PYHTOBBLIX BOJ, HAIIPABJIICHHBIX BHHU3 110 CKJIOHY.

3.1.2. Ilpumenenue cBaii B r. ByieHHoBcke

HcnbiTaHne ONBITHBLIX CBAH B 7-0M MUKPOpaloHe

Ha Bcelt tepputopun by/ieHHOBCKA pacipOCTpaHEH TUIMYHBIN JECC, MOITHOCTD
KOTOPOIO B LIEHTpPE ropoja JocTuraer 35 M, Ha npomiuiomaake [Ipukymckoro 3aBoaa
miactmace (HeiHE OOO «CtaBposieH») W TEpPUTOPUU KUJIOW 3acTporku (7-i
MUKpOpaiion) uzMensercs oT 10 10 25 M, a Ha TIJIOIIAIKE OUYMCTHBIX COOPY>KEHUI 3aBOjIa
1 ropoja — 110 50 m.

[lepBbie ucHbITAaHUST 3a0MBHBIX CBail C 3aMayMBaHUEM IMPOCAJOYHBIX TPYHTOB
npoBesnu B 7-oM MuKpopaiione B 1975 roay, rue 3amnpoextupoBaiu 6ojiee 30 KUIBbIX
JIOMOB U 00BEKTOB COLKYIbTOBITA AJist [Iprkymckoro 3aBoja miactmace. B koTioBaHe
noma Ne 9 ¢ nmpocaouHoit Tommieit 18,5 M ucnbiTanu Tpu 3a0MBHBIE COCTaBHBIE /0 CBan
nuHo# 16 m. [Ipu 3amaunBanum 3-xX KapT KOTJI0BaHa pou3oluia npocaaka ot 0 1o 23,6
cMm. Hmke npocagounoit tonmu (Huxe YI'B) Obuin 00BOIHEHHBIE CYTJIMHKU U CYTIECH.

PesynbraThl HcibiTaHus CBaii MpuBeIeHbI B Ta0. 3.4.

Tabnuua 3.4 — Pe3ynbTaThl 3aMaunBaHus KOTJIOBAHOB C HArPYXEHHBIMH CBasMU

DakTuuec
Obmas K Obmas JnurensHo |Ilonann yﬂe?BH IIpocan
Kotnos MMPOJOJDKUTECIIbH |KOTJIOBAH |IJIUTECIBHO Yucno bIN HpOC&I[
CTb 0€ KOJI- . ka  [[Ipumeuan
aH co 0CThb HaXOJUIC CTb nepepsIB pacxon |ka cBail
o mepepsIBa B (BO BOJBI rpyHTa ue
CBacil |3aMauMBaHUA B | SIMOJ  |HEPEPHIBOB 0B 5 |BOOBIB | BCM
M CyT. BM B CM
CyT. BOJIOH B B CYT. M
CYT.
15T 75 57 18 3 3;3u 12 | 6000 15 30 |[Ho4,0
50T 77 55 22 4 4;,3;11u4 | 6000 15 44,8 |023,6
OneiT
25T 39 27 12 2 9n2 2000 5 15,0 |do 8,27 |mpepsan 7
U0
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CBas ¢ Harpy3koi 25 TOHH MOCJE 3aMa4ylBaHusl B T€YEHUE 27 CyTOK OMYCTHUJIACh
Ha 15 cM m okazanack paspymieHHoOi Ha rryouHe 3,5 M. B KoTyioBaHe mpocaaka rpyHTa
He ycriena nposButbesd. Cpast ¢ Harpy3ko# 20 T nocie 3aMauiBaHus KOTJIIOBaHA B TCUCHHE
55 cyrok npoBayuiach Ha 44,8 ¢M, a TPYHT B KOTJI0BaHe onycTuics Ha 23,6 cm. CBasi ¢
Harpy3kor |5 T mocne 3amaunMBaHug B TeyeHUE 57 CYTOK IpOcCeNa BCEro Ha 3 CM.
[Ipocanka OKpy»karoLero rpyHTa coctaBuia 4 cm.

HcnpiTanue cBail mokazajio OOJBIIYI0 U3MEHYMBOCTH MPOCAAOYHOCTH TPYHTOB B
KOTJIOBAHE U, YTO 00JI€€ BAKHO, UX HU3KYIO HECYLIYIO CIIOCOOHOCTb.

ITpocanka cBail BO Bcex ciaydasx OOrOHsJIa IPOCAIKY OKOJOCBAMHOIO I'PYHTA, T.C.

ceau «npoxanvigaruy maccus epyuma. Ilocne 6onbioii (44,8 cm!) mpocaaku («CpbIBay)

CBail OT HUX OTKA3aJIMCh ¥ MPUMEHWIIN TJTyOMHHBIC B3PbIBBI U IITHEKOBBIC cBan [41].
Hcnprtanue cBaii He moaTBepkaaeT MHeHue A.A. ['puropsa [59, ¢. 115] o Towm,
4TO «0OWas 0caoka céau HUK020a He MOJCenm Npes30Umu 0CAOKU SPYHMOBOU MOAUU,

makx Kak 6 npomueHom ciydae ... 6y0ym omcymcneoseanb CUjiibl HecamueHoco mMpeHus») .

IMosukaIMHUKA B 7-0M MUKPOpaiioHe

B cBsa3u co CTPOUTCIIbLCTBOM HpI/IKYMCKOFO 3aBoJa IniacTMacC B 7-om

MUKpOpaiioHe ObUIO 3ampOeKTHUPOBAHO 7-3TaXKHOE 3/aHHE TOJUKIMHUKK Ha 850

nocernieHui B cMeny (puc. 3.7).

Pucynok 3.7 — 7-3Ta)xHoe 31aH1E TOJIUKIMHUKHN B 7-OM MUKpOpalioHe
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B reonormyeckom pazpese Haxomuiauch (Tabm. 4.5): 2) cymech mpocagodHas ¢
P,,=0,06 MIIa (7,8 m); 3) cynecy npocanounas ¢ P,,=0,12 Mlla (6,0 m); 4) cynecs
HernpocagouHas (5,0 m); 5) 3eneHoBaTo-cephie rauHbI (3,0 M).

[Tpocanounas Tonma (14,0 M) uMena pacyeTHYIO MPOCATKY OT COOCTBEHHOTO Beca
— 25 cM. I'pyHTOBBIEC BOJIBI HAXOAWIIMCH Ha TiIyouHe 17,0 m.

3maHue cHayajga 3anpoeKTupoBanv Ha 593 3a0uMBHBIX /0 cBasgx JIMHOW 16 M
35x35 cM. Ho cpbIB cBail Ha COCEIHEN TIIOMIAJKE 3aCTABUII OTKA3aThCs OT ITUX CBail.

[Ipocanounbie TPyHTHI YIUIOTHUIIU TITyOUHHBIMU B3PbIBAMU U TPAaMOOBAHHUEM.

Tabmuma 3.5 — XapakTepucTUKU TPYHTOB Ha TJIOMIAIKE MTOTHKIHHUKA

NeUID | W, |p, /™ |pg, /™3| € me. |Snme. | WL Wy, [lp,% | I, | Eg Qe, |Ts, kIla
% % % n.e. | MIla | MIla

2 6 1,57 1,46 0,848 0,21 24 18 5 0|29 8 200
3 9 1,67 1,53 0,754 0,33 23 18 5 0] 39 6 150
4 21 | 2,00 1,66 0,620 0,92 24 18 4 10,7] - - -
5 24 | 1,99 1,60 0,693 0,96 28 18 | 10 |06 ] - - -

[Toce B3pbIBOB BEpXHUH CII0M A0 rITyOHHBI 6-8 M (BBIILIE 3apsII0B) MMOKa3a1 HU3KOE
conpotuieHue 3oHay (1 MIla), uro coorBerctByer E=7 MIla. Yepe3 4 wmecsua
BJIQXXHOCTh TPYHTAa MNpUOIM3UIACh K TpaHuie packarbiBanusa (12-17%) u mMomynb
nedopmaliy rpyHTa yBeIMduics B 2 pasa, 1o E=15 MIla.

B moarotoBieHHOM OCHOBaHUHW MOJYYMJIOCH TpuU cios: l-ii — TpamOoBaHHas
MOJAYIIKAa TOMIMIUHONW 4 M, 2-i — OTHOCHTENIbHO ciabbiii cioit (4-9 m) u 3- —
VIUIOTHEHHBIN B3pbIBaMU Hukenexamui ciaoi (9-14 m). Moaynu nedopmanuu 3Tux
CJI0eB onpeaeauin 3-ms criocobamu (Tadi. 3.6): 1 — KOMIPECCHOHHBIMU MCITBITAHUSIMH,
2 — cratryeckuM 3oHAMpoBaHueM W 3 — mo Ttabmuiam CHull 11-15-74. PacuerHpiM
MPUHSJIA MUHUMAJIbHBIN (KOMIIPECCUOHHBIN ) MOTYJb 1e(hopMaIuu.

Tabnuma 3.6 — XapakTepucTUKU rpyHTa, YINIOTHEHHOTO TITyOMHHBIMU B3phIBAMU U
TpamMOOBaHMEM, Ha IUIOIIAJIKE TOJUKIMHUKY B T. ByZieHHOBCKE

Monyne nedopmanuu E, MIla PacueTHs1it
Koag. nop- MOJyJIb
L Tnybuna, m an;, 11.5. 1 2 3 He(boph};aunn
E, MIla
1 0-4 0,583 20 24 22 20
2 4-7 0,596 7 15 19 7
3 7-14 0,639 11 21 18 11
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HenTtpanbHas paiionHas 6oabHuna (L{PH)

BonbHMIIa HAXOOWUTCS HA TEPPUTOPUH, TAE B MEPUOJ PACUBETA UCTOPUUECKOTO
ropoga Mamxkapst (XI-XIV B.) 6111 TOCTPOEHBI MEUETH, MUHAPETHI M XPUCTHAHCKHUE
xpambl. B 1888 roay 3aech Bo3Benu BenuuecTBeHHbI Cobop Mamaii-Majkapckoro
MY>KCKOTO MOHACTBIpsI, KOTOpbIM B Havyaye 30-X IT. pa3pylIWId, OCTABUB HETPOHYTHIM
JIBYXA3TaKHOE 3/1aHH€ (KEJIbU MOHAXOB).

Heb6omawmmoit ropoa byaennosck (60 Thic. )kuTeneit) nepsulii B Poccuu u B mupe B
utone 1995 roma wucmeiTan KpymHomacmTabHoe HamaaeHwe 160-Th OGOEBUKOB-
TeppopucTtoB. Ha teppuropun 60nsHULBI ObU10 YOUTO 147 yenosek u 419 paneHo.

[Ipu aptuinepuiickom oOCTpelie TMOCTpajadd Bce 3laHus OOJIBHUYHOIO
KoMIuiekca. [[ns Mx BOCCTaHOBJIEHUS ObUIM TPUBJICUYEHBI JYUIIUE CTPOUTEILHBIE U
npoekTHbie GupMbl MOCKBBI. YKpeIIieHHe MPOCaJOuHbIX IPYHTOB B OCHOBAHHUSAX BCEX
aBapUIHBIX 3JlaHUW, BKJIOYas MocieaHee 3aanue Maman-MamxapCcKoro MOHACTBIPS,
BBIMIOJIHWIA  OypOHAOWBHBIMH OCTOHHBIMA W TPYHTOBBIMH cBasimu  [33; 43].
EnuncTBEeHHOE 3MaHKME pojjoMa ObLUIO MOCTPOEHO HAa COCTABHBIX 3a0MBHBIX CBasX
JUTUHOM 22 M, CUUTATIOCh CAMBIM HAJICKHBIM, U 37IECh YKPEIUJICHUE MPOCAJOUYHBIX TPYHTOB
HE MPOBEJH.

MockoBckuii dyHIaMEHTOPOEKT B OCHOBAHMHM 3-3TaKHOTO POIAOMA BBIJICIUI
NI'D (tabn. 3.7): 1) npocamounas cymnech (7,2-12,0 m); 2) Henmpocamounas cynech (2,0-

6,3 M); 3) cynecs mactuuHas (4,7 m); 4) rmHa teky4as (5,0 m); 5) riauaa TBepaas (10 6

Tabmuma 3.7 — XapakTepuCTUKU TPYHTOB Ha TUIONIaAKe by IeHHOBCKO# OOBHUITBI

Ne |[W, | p, Pd, €, Sty |WL, [Wp, | Ip, | I, Ex, Esan, C, |f, rpan. | e, fs,
U3 | % [t/ [t/m® | me. |me. | % | % | % | ne. |[MIla| MIla |«kIla MlIlIa | kITa
1 9 1164|1,49(084/031|24 |18 |6 |-15 | 19 3 15 | 22/22 |1-8/4| 37
2 1121186167 |065(0,49 |25 |18 | 7 [-0,86| 15 14 15 | 29/29 |3-6/5
3 |18(193(160|0,74|0,79 (25 |18 |6 | -0,2 | 16 |16/27c3| 1 |28/32¢c3| 4- 63

15/9
4 1271193(151|0,81|092 |37 |23 |14|-0,9 | - [44/28c3| 34 |23/24c3| 1,2- | -
23 714

5 130(194(1,49]/098|0,98|48 | 26 |22 |-0,14| - 47 50 | 18/16 - -
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Kpome ®ynaameHTIIpoekTa Ha TEPPUTOPUH OONBHUIIBI HW3BICKAHUS IPOBEITU
CraBponons TUCU3 u CesKas[THUNHC, koTopblie TakKe YCTAHOBUIIM, YTO J0 TITyOHHBI
12 M pacpocTpaHeH THTUYHBIA MPOCATOUHBIN JECC (CyNech) ¢ pacyeTHOM MPOCATKON OT
coOcTBeHHOro Beca 0kouo 20 cMm. ['pyHTOBBIE BOIbI BCKpBLUIH Ha r1youHe 16,0 M.

HecmoTpss Ha BBICOKMII YpOBEHb CHELMAIMCTOB, BBINOJHUBIIUX H3BICKaHMS,
(akTHyeckas mpocajika rpyHTa okasajach B 5 pa3 Ooubmie. Ceiluac Ha TeppUTOpUU
OONBHUIIBI UAET Pa3BUTHE MPOCAAOYHOTO Omrofa rimyouHoit 10 1,0 M, B 30HY BIUSHUS
KOTOPOTO MoNall TJIaBHBIN Kopiyc 0oybHUIBI (puc. 3.8).

[Tpu ctpoutenscTBe poaaomMa OyHIaMEHTIPOEKT HCIBITANl 3a0MBHBIE COCTABHbBIC
CBaM JUIMHOM 22 M CTaTUYECKON HArpy3KOM W MOJydmII HECYINYIO criocoOHOCTh 40-70 T
C YYETOM HEraTMBHOI'O TpeHHs 36 T, IOJYyYEHHOTO BblJepruBaHueM cBail. Ha yuacTtke

IIPOCAJ0YHOM TOJIIIH CBau MOTPY3HWIH B JINJIEPHBIE CKBAKUHBI.

& 't’ R ¢
8 —bynenHoBcKkast 00JIbH

e
{

uIa: oOUMi BU U TPEILIMHBI B CTEHAX

PI/ICYHO 3.

CocrosiHMe 31aHUil OOJIBHUIBI OTPa)KarOT AKTHI 00CJICIOBAHUS, BBINOJHEHHbIC
cnenuaguctamd MockBbl (IIpunoskenue JI). Ocoboe BHHMaHHE CIEAyeT YACIUThH
nedopmarusaM  3-3TaXHOTO 3MaHus € Haamucbio: «MockBa — bBynaeHHOBCKy»,

MOCTPOEHHOMY Ha CBasAX JUIMHOU 22 M U UCTIBITHIBAIOILIEMY He3aTyXarolue aegopManuu.
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[TombITKa yCHIINTH CBau 3aKa4KOM 1IEMEHTHOTO pacTBOpa MpuBeia K JOMOJHUTEIIBHOMY

PACKPBITHIO OCAIOYHOTO 11Ba U 00PA30BAHMIO TPEIIMH B CTEHAX MUPUHOUN 6-20 MM.

Ipuxkymckuii 3aBog miaacrmace (OO0 «CraBpoJien»)

Ilo pemennto Cosera MunuctpoB CCCP B 1975 roamy, OIHOBPEMEHHO CO
CTPOUTENBCTBOM ATOMMalIia, B I. DByJeHHOBCKE MPUCTYNWIA K CTPOUTEIbCTBY
KkpynHeiero B Mupe IIpukymckoro 3aBoga miactMmace (HpiHe OO0 «CraBposien» OAO
<<HVKOﬁH»). YyuThiBasi BHICOKYIO B3PBIBOOIIACHOCTh OOBEKTOB, BCE 37aHUS 3aBOJIA
3alPOEKTUPOBAIN Ha 3a0MBHBIX cBasx (Tabi. 3.8).

CpbiB 16-MeTpOBBIX CBaill Ha IUIOLIAJAKE CTPOMUTENIbCTBA >KHIIbSI 3aCTaBHII
YCOMHUTBCS B HaJAeXKHOCTH 20 ThICAY 3a0MBHBIX CBall B aHAJOTMYHBIX TI'PYHTOBBIX
ycnoBusix. McrpITaHus cBaii Ha MPOMILIONIAIKE 3aBO/Ia MOKA3aJId MX HEHAJIS)KHOCTh. Bee
paHee 3anpoeKkTupoBaHHble 20 ThICAY CBail ObUIM 3aMEHEHbI Ha OoJiee JIMHHBIE, 3a0UTU
ayomu cBaii m ycwmum ux poctBepku [43]. HamexHOCTh TPUHSTOTO pelIeHUs

noareepania 40-neTHss Oe3aBapuiiHas SKCIUTyaTarus 3aBojaa (puc. 3.9).

Pucynok 3.9 — O6mwii Bux 3aBoga OOO «CraBposnen» B I. ByaeHHoBcke

3aBox 3aHuMaer 400 ra W KMMeEET TIeOJIOTMYECKUI pa3pes3, MPEeACTABICHHBIN
MPOCAJ0OYHBIMU CYMNECSIMH U JISTKUMU CYTJIMHKAMM 10 TUIyOWHBI 27,5 M, C pacueTHOU
IPOCaJKON OT cOOCTBEHHOTO Beca A0 45,5 M, KOTOpbIe MOACTUIAIOTCS 0OBOJHEHHBIMU

CyrJiMHKaMu. ['pyHTOBBIE BOJIbI HAXOSITCS HA TIyOuHE OT 4 110 38 M.



Tabmuna 3.8 — [Ipombinuiennsie 3nanus [IprukyMcKkoro 3aBojia miacTMacc, MOCTPOCHHbBIE Ha CBAWHBIX (DyHIaMeHTaxX

Ne Abc. VYIBor | Tun | Yacts | Hecy Cks. Pa3zmep
OTHOCUTENH Tun
00 Kro OTMETKa JIHEBHO | IIpO cBau mast CeBka N Jorm. Kon Bl
udp Mapk Hasl OTMETKa N OcHoBaHue Ui | CBaliH.
be | HasBaHue oObekTa | NMPOEKTUPO . | ycioBHO i calo | HWKE | CIoco B- pekoMeHzal | -BO | COOpyx
JHCTa a cBait . Bepxa P, T ¢byHna .
KT BasI " MOBEPXH | YHO VI'B, OHOCT | THCH3 un 1o P, T cBait CHHS B
TOJIOBBI, M MEHTa
a OTMETKU OCTH, M | CTH M b CBal a IUIaHEe
Kopmyc ) 69,70, 3aKiroueHue Opnun
1 KOMITayHIUPOBaHU Tanporuiac 140727 cl12 101,75 -1,25-2,90 10 m 1 30T 71 CeBKaBTUCH3 | ounble Her 143 11030,
T (M) 1974 KX-2 30 5 5
s (1972) a, 1972 KYCTBI
YcraHoBKa
2 xpatieris Tunponnac | 140128 1\ ¢ 12- 1451 75 | 4017232 | 1om | 2 350 | 2 | CHumil-Bs-67 | KYCT | TIOKOHTD. g5 | opu0y
T (M) 1975 KXK-2 30 Bl OTKa3y
HOPOIIKA
CkuiaJ roTOBOM Tunpornac | 140/29 c12- 1 o5 Kycr 195
3 - T () 1974 KOK-2 30 101,75 1,25-1,65 13,5m I 30T 77,78 | TUCU3 1972 . . Her 5 128x24
ITo xoHTp.
4 Crenaz II- 140772 1 e 14| 45080 | -150 138m | 2 | 140 | 351 | 88 | CHari-Bs-67 | KYCT | OTKEY | 355 | jogx24
00opynoBaHUS KK-2 35 Bl MPOOHBIX
cBa
Otaenenue 9082
5 Peardiit -1l 140122 11930 | 9575 -1,65 a6c. | 297 | 9222 ? Kyer -1l 51 | 499%2
(peakTopsl 1 KX-1H 53 BI 3
OTM.
XO0JI0]1.)
lNunpornac
c12- He
Cxkiag Maceln u T 1975 89,83 m
6 XHMpPEaKTHBOB (Poctos | 4271 | 30 102,65 | 10%15a0c | st | M| 30 89 ['eonor Kyer | Jluxep. ckB. | 15| ggy04
KXK-2 u 13- OTM. 1,0- T'unponnacra bl J1=180 mm
TapHOTO XPaHEHHS v/, 35 OTM. 15
¢humain) '
He T'unponnacr ya. Hcneitath
7 WnxenepHblit m 842-98 | ¢ 6-30 95-85 05-25 90,03 | MeHGe 30T 2 1106. COTPOT. Kyct OJIHUM U3 534 | 100x18
KOpITyC KC-2 ¢ 9-30 15 npuHaTo 60 BI cy.
' Kr/cM? Croco6oB
¢ 5-30 He S
8 BriTOBO# KOpITYC -/l- 842-144 6-30 95-80 95,85 90,85 | MeHee 30T ? -Il- nuaep. 180 ? 60x18
¢ 1,35 MM
Pykos. 69 KonTp.
Crasporion 72,73 | CHull u cratuy. OTKOC TI0
BJ10K peMOHTHBIX 800-101 5 10-12 75,76 30H[. YA. J100. I'OCT 5686- N 5
9 [ICX0B bHIPOMCETPO KX-4 ' 101,85 101,25 (90,44) I 23m 26T m.26,2 | comp. 60 kr/cm? 69 ¢ 3amou. ' '
fmpoexT —
7 0oK. TpeH.=2,5 OKOJIO
T/M? CBAiiH. 30HBI
10 Ortnenenne 612
OYHCTKH Ta30B
11 KoresnpHas c9-12

88
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B 1974 rony CraBponons TUCU3 nposen ucnbiTanue 12-tu 3a0MBHBIX CBaid THTIA
C-12-30 nuHaMUYEeCKUMU U CTATUYECKUMU Harpy3kamu 10 50 TC B JIMIE€PHBIX CKBAKUHAX
riyounoit 10 M. 3amaunBaHue BBIMOJIHWIN Yepe3 APEHAKHbIE CKBAXUHBI /[=127 MM u
ryouHou 15 M ¢ Tpanmesmu mupuHou 0,8 M u rimyounoit 1,5 M. PacdetHyro Harpys3ky
npuHsun paBHout 0,1 mpenenbHOM ocaaku coopyxeHui (8 cm), T.e. 8 MM. OroyioBKH
HEKOTOPBIX CBail ObUTM pa3pyiieHbl Tpu 3abuBke. [Ipu AMHAMHUYECKUX HCTIBITAHUSIX
Hecylllas CHocoOHOCTh cBail coctaBuia 25-38 Ttc. CratMyeckue WCHBITAHUA B
3aMOYEHHBIX TPYHTaX MOKa3ajau OJU3KYyI0 Hecymyto crmocoOHocTs 30-40 Tc.

B 1977 rogy OprrexcTpoil BBINOJHHI CTaTHYECKOE 30HIMPOBAHHE Ha S5-TH
o0BeKTax 3aBojia (AIMUHUCTPATUBHBIN KOPITYC CO CTOJIOBOM, BJIOK pEMOHTHBIX 11€XOB,
KorenpHas, Otnenenue peakiuu, Molika), KOTOpO€ MOKa3ajio B 'PYHTOBOM MOJYIIKE
conpoturieHue 3ou1y 12 MIla (1), a 6oxoBoe Tperue 120 klla.

[Ipu mnpoektupoBaHuu OOBEKTOB ModuNponuieHa B 1978 roay BO3HUKIIA
OMacCHOCTh 3aMauMBaHUs MPOCATIOYHBIX JIECCOB YKCYCHOKHCIBIMU MPOMCTOKAaMHu, T.€.
xumudeckass cyp¢do3ust YIUIOTHEHHBIX TPYHTOB M MAacCHBOB CO  CBasMHU.
CeBKas[THNHNHC cocTaBmII 3aKJIFOUEHUE TI0 HEHTpaIu3aIuy mpoMcTokoB [33].

bonpmme paboThl HAa MPOMIUIONIAJIKE 3aBOJA  BBIMOJHUI ~ MOCKOBCKUMN
®yHnaMeHTIIPoeKT. X onbIThI ¢ 3a0MBHBIMU U OypOHAOWBHBIMU cBasiMu Ha 11 oObekTax
3aBojna kommentupyer JLI'. Mapuynonsckuit [117, c. 138]: «llnowaoka cnoscena
JECCOBUOHBIMU ~ CYeIUHKAMU 00 2anyounst 10-12 M  npocadounvimu, Hudce —
Henpocadounvimu. Ceau onunot 16 m u ouamempom 0,25 u 0,6 m ucnvimanu nocne
3aMauu8aHus ux OCHOBAHUL 00 NOJIHO20 8000HAckIWeHUs». OHU OTMETHIIH, YTO cIoi 1
U CIOH 2 OJIHOTO TEHE3UcCa, YTO TMOATBEPKIAETCS UX MHUHEPAJIOTHYECKUM U
IrPaHyJIOMETPUUYECKUM COCTaBOM, B KOTOpOM 80 % COCTaBIISIIOT MbBLJIECBATHIE YACTHUIIBI.
XapakTepucTuKa rpyHTOB IIpuBezeHa B Taoi. 3.9.

Tabnuna 3.9 — Xapakrepuctuka rpyHToB Ha pomiuiomaake OO0 «CrtaBponeH»

No W, p, pd, e, 1.e. Sr, WL, Wp, Ip, % IL, Ee, E3aM, C, f,
Urm | % | o/m® | o/ ae. | % | % pe. | MIla | MIa | k[la | rpax.
8 | 163|149 | 081 | 0,30 | 24 | 18 6 0 14 2 25 33
2 22 | 19 | 151 | 0,66 | 0,87 | 26 18 8 0,5 85 8 10 20

[EY
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Cau nymunoit 14 u 17 m /[=600 MM onupaiuch Ha HEMPOCAJOYHBII CIIOM B 30HE
KaIMUIIPHOTO MOAHATHS HaJl YPOBHEM I'PYHTOBBIX Boj (Tadi. 3.10).

Tabmuma 3.10 — Pe3ynbTaThl HCHBITAHHS CBail CTAaTUYECKOW HAarpy3KoWl Ha
onbITHBIX Miomaakax OO0 «CrtaBposieH» ¢ 3aMavyuBAHUEM MPOCAJTOYHBIX TPYHTOB

AG Pe3ynbrarhl ucneiTanus cBau
c. CTaTUYECKOM BJIaBJIMBAIOIICH
OTMCTKH Harpy3komu
«b?xT»ﬂ Ocanxa Cymma
Jlara |csaii He3arpy pHas |Hopmat
Ma | lna | I'myoun r Jara JKCHHOM Ocap |ocanka | uBHoe |Pacue
PYHTHI B TpoBe |Tepe
No [PK@ [METp | Ha HM3rOTO cBan B | Makcu | ka IpH |3HAYCHH | THAs
o . ocHoBanuu |Ilosep |Hu OCHUA | I
CBa |CBal |M3roTo . BIIEHUS Ipolec |MajbHa | IpU | 3aMad e HATpY
cBait XHOCTH | 3a HCIBIT |MCIIBI
A |, MM |BJICHHS cBau ce P’ Max |WBaHWU |[Ipenens | 3Ka
3eMJIM |CBa aHus | T.
3aMadM [Harpy3K |Harp u HOT'O Ha
ycsan | 1 crart. BaHUs a, TC 3Ke, | +ocaj |COmpOTH |CBau
Harp. 5 Y3K¢E, A p 5
MM Ka HpI/I BJICHUA, TC
UCIIBIT. TC
, TC
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
OmnbiTHas mwiomaaka Nel
4-
1 250 | 14 106,67 | o 5061|166 | 30 | 325 |406 | 706 | 325 | 26
L] 20.12.1| 983
9 982 |31.05-
2 250 14 106,60 60' 1.06.1 | 162 30 35 40,1 | 70,1 35 28
I CyramHOK 983
3| 2 (8000 ,, |nEccomumn g6 g4 |92, 81011300 | m 130 (34,2 | 752 | 130 | 100
- 1600 BIN 90 21071 983
© 600/ MaKpOIOpH 9 9-82. 31.05-
4| % 14 CTHIH, 106,90 ' 1.06.1 | 315 40 85 415 | 81,5 85 70
a. 1500 90
5 MSATKOILIAC 983
— M N
TUYHBIA 9 7-
5 600 14 106,80 607 10.06. | 316 43 103 3,1 | 46,1 105 85
- 22.07.1| 1983
9 982 4-
6 600 14 106,80 ' 6.06.1 | 313 38 103 2,7 | 40,7 105 85
80
983
OmnbiTHas mwiomanka Ne2
600/ 93,
7 1600 17,2 110,40 20 128.07.1 11- | 320 99 110 25 11015 15 12
1 [600/ Cyramoxk 93| 982 |1306
8| ¢ 17,2 |n€ccoBunn 110,40 ' 1983 | 320 95 130 37 |132,0 60 50
| £ |1600 - 20
m
9| & |600 | 17,2 cnabomakp (110,20 %% 323 87 120 4,0 91 110 85
I OTIOPUCTHII 14-
a , 27.07.1
1 L? TYroIjIacTH 93 982 16.06.
600 | 17,2 yr . 110,20 ' 1983 | 323 85 103 2,3 | 87,3 105 85
0 YHBII 00

[TapannenbHbie ucnbiTanus cBait /[=600 mm u /[=250 MM IO3BOJIUIIN ONPEACIIUTD

BEJIMUMHY TlepexoiHoro koddduimenta Hecyei cnocoonoctu K = 3,0-3,2.
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Kpome wucnpiTaHus cBail ¢ 3aMayWBaHWEM OBLUIO TMPOBEIACHO HCIHBITAHHE 4-X
IIPOM3BOJCTBCHHBIX CBali BJABIMBAIOIICH HAarpy3kod B TPyHTaX C NPHUPOJTHOMN
BJIAKHOCTBIO. McnibiTanu 2 3a0uBHbIe /0 cBan qiuuHOM 14 M ceuenueM 35x35 cMm. CBau
IIpope3aid MPOCATOYHYIO TOJIITY ¢ 3ariayOjieHneM Ha 5-6 M B HEIPOCaI0YHbBIC C1adbie
IpyHTBI. Pe3ynbTaThl HCIIBITAHUN TIPEACTaBICHBI B Ta0d. 3.11.

Tabmuua 3.11 — Pe3ynbpTaThl HCIIBITAHUS TPOU3BOACTBEHHBIX CBail B IPOCAJOYHBIX
TPYHTaX BAaBIMBaroNIei Harpy3koi Ha npomiuiomaake OO0 «CTtaBpoiaeH»

Pesynbrarsl ucnbeiTanus cBail cratnueckoil | Pacuetna
AOGC. OTMETKH, M o N
BIABIMBAIOIIEH HArpy3Kon o
Jluam ['my6Oun HopvaTuss Harpyska
Ne a Ocanxka PacuerH| Ha cBau ¢
Mapka| etp I'pyHTHI B [ToBepxH Makcumaib 0€ 3HaYEHUE
cBa U3TOTO npu as y4eToM
., | cBam | cBaw, OCHOBaHMU cBan | octu | Huza Has MIPEAEIbHOT
i BIICHUS, max Harpy3K | HeTaTHBH
MM 3eMJIN Yy | CBaW | Harpyska, 0
M Harpysk a Ha oro
cBau TC COIPOTHUBIIE
€, MM CcBau, TC| TpEHU,
HHUs, TC TC
1 2 3 4 5 6 7 8 9 10 11 12
717 - 13,5 . Cynecn 99,73 | 86,23 155 9,25 155 125 85
% JIECCOBUIHAS
720 Ew9 | - 13,5 | MaKponopucrad, | g9 95 | 86,45 150 12,4 150 120 75
S TeKydast
S
71| E¢ | 800) qg | Cymmmox 10505 | ggo5| 112 43 110 90 15
=~ 1600 JIECCOBUIHBIHN,
A .
782 60071 g |maxponopuctsiil, 07 5q | g1 56| g5 10,2 185 150 30
1600 TYTOIUIaCTHYHBIN

[Tox warpy3koil ucheiTanu Takxke aBe OypoHaOuBHblie cBan J[=600/1600 MM
nuHo# 16,0 M B mpocagounoi Tosme 10 u 16 M 1 momyyunum KpUTHYECKYIO HArpy3Ky,
cooTBeTCTBEHHO, 115 1 185 T¢. YUUTHIBas HETAaTUBHOE TPEHUS PABHEIM 4 T/M2, HECYIIYIO
CIIOCOOHOCTH 3TUX CBai mpuHsuM paBHO 90 u 150 Tc.

Hecmorpss na ykazanue CHull [1-17-77 onupats OypoHaOuBHBIE CBaW Ha
CYIJIMHKM ¢ KoHcHcTeHuen MeHee 0,2, cnenuanuctsl @yHIAMEHTIIPOEKTA PELINIIH, YTO
KHUIACHUE KOHYbL C8Ali MO2YM ObIMb OCMABNEHbl 8 NIACIMUYHBIX T1ECCOBUOHBIX CY2IUHKAX,
eciu CymMma MNpocaoku U OCAOKU 3AMOYEHHO20 2PYHMA He NPesbiCum HnpeodelbHOl
BeIUYUHDBL, OONYCKAEMOU O]l NPoeKmupyemvlx coopydicenutiy. 11oBepoUHbIe pacyeThbl
cBaitHpix JI=600 MM c ymupeHuem 1,6 M, C y4eTOM HEraTUBHOTO TPEHHS, NAJU
JOMYCTUMYIO OcaaKy 6-13 cM 1 pa3HOCTh 0CAJI0K CMEKHBIX KOJIOHH 3 CM.

ITo pesynbraTtam ucnbiTanui cBai OyHIAMEHTIIPOEKT CI€JIAJI BAXKHBIE BHIBOJIBL:
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- 6 30HE€ KanuiApHO2O NOOHAMUSL_C_Noxazamejem KOHCUcmernyuu bonee 0,5

cozoanue YUWUPEHUA 6 CKEANCUHAX NPpAKMUYECKU HEBO3MOINCHO, MAK KAK cpyYHmM npu

OYypeHuu He Modcem CoXpaHums npuoanHyiro emy ¢opmy. Ilockonvky yuwiupenue
NPOU3BOOCMBEHHBIX C8All YCMPAUBAEMCS 8 30He KANULIAPHO20 NOOHAMUSL SPYHMOBLIX
800, 20e CMpPYKMYpHble CE53U 1ECCOBUOHBIX 2PYHMOB 0UeHb Clabdvle, a NPU U320Mmoe1eHUU
NPOU3BOOCNEEHHBIX CBAU BO3MONCHbL ONUMENbHbIE NEPEPbLIBbl MedHco0y OypeHuem u

6em0Hup06aHueM 6’6611/7, umeenmcsi 6€POAMHROCNIb HEeKAYeCmMBEHHO20 U320MO6JIEHUA

yuuperuA ceau. B cesa3u ¢ amum Cﬂe()yem omkKasamvCi ont NPUMEHEHUA c8all 8 OAHHbIX

VCI0BUSAX C VUMUPEHHOU NAMOIU,

- npu  cywecmeylowux — cpyHmMoSbIX  YCI08UAX O0Ad  00BeKmos  3a800a
DPEKOMeHOYyemcsi pacCMOmMpems 8apUAHmMbl CEAUHLIX (PYHOAMEHMO8 U3 3a0UBHbIX C8All,
3a2nyOneHnbiXx He MeHee yem Ha 5,0 M Hudice YPOBHS 2PYHMOBBIX 800 UU OYPOHAOUBHBIX
ceaii ¢ 3a60em, YniomHeHHbIM 6MPAMO08bI8aAHUEM WeOH S,

- pacuemmuas Hazpy3ka Ha OypoHabueuvie ceau ouamempom 600 vm ¢ onupanuem
UX HA HENnpPOCaodoyHvle epYHmMbl Modcem bvimv npursama 70 mc npu npocadoyHol moaue
14 m u pacuemnou npocaoxe 18 cm u 50 mc npu npocadounoi monwe 15-17 m u
pacuemnou npocaoke 18-27 cm npu ycnosuu yniomHenust 34005 CK8ANCUHBLY.

B 1989 rony ®yHIamMeHTOPOEKT YTOYHWI ONTHMAJbHYIO JIMHY CBall M HX
HECYIIYI0 CIOCOOHOCTh Ha 4-X 00BEeKTaxX MmoJidnponuiaeHa (kopmyca 66, 86, 87, 101).
31aHus 3aIPOCKTUPOBAIIN C HArPY3KOM Ha KOJIOHHHKI 10 50 TC.

["eonoruyeckuii pa3zpe3 ObUT MpeACTaBIEH MPOCATOUYHON CYIIEChI0 MOITHOCTBIO OT
9 no 18 m ¢ pacuetHol mpocankoit oT 5 10 45 cM. Hmke Haxoamyinch 0OBOJHEHHBIC
JECCOBBIE CYNECH, BOJJOHACHIIIEHHBIE IECKH M HEOT€HOBAs TJIMHA.

Wcnbrtanue 3a0uBHBIX cBait C-24-35 u C-9-35 cratnueckol W BBIAEPTHUBAIOIICH
Harpy3koit (tabn. 3.12 u 3.13), ¢ mupepubimMu ckBaxkuHamu /=500 mMm, L=9,0 M,
MOKAa3aJI0 MpeJebHOE CONPOTUBIICHUE CBall B ecTecTBeHHbIX rpyHTax 200-250 kH, a B
JokanbHO 3aMoueHHbIX — 200-225 kH. Bennunna oTpuiiaTeabHOro TpeHUs 10 TIyOUHbI
9 m Opma mpusita paBHoit 250 kH. Koabdumment mnepexoma OT CTaTUYECKOTO

30HJIUPOBAaHMS K cBasM mpuHsuin paBHbIM 0,8. Hecymas cnocoOHOCTH 7-Mu CBail C
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y4eToM HeraTuBHOTro TpeHus coctaBuia: C20-35 — 540 xH, C18-35 — 460 kH, C18-35 —
360 xH, C16-35 — 300 xkH, C16-35 — 440 kH, C24-35 — 200 xH, C24-35 — 300 xH.

Tabnuma 3.12 — Pe3ynbratel ucnbiTanus cBaii Ha iomiaake OO0 «CrtaBpoaeH»

No kycTa No cBan ['myObuna cBau, M Pacuernoe conporuncaue, KH
9 3 24 1100
4 24 1300
10 3 24 1300
4 24 1100
11 1 24 1100
2 24 1200
12 1 21 1500
2 19 1300

Tabmuma 3.13 — UcnbiTanus cBaif Ha BBIJICPTUBAHKUE HA TOH JK€ TIOIIAIKE

BrinepruBatonast Harpy3ka
EcTecTBeHHBIN IPYHT 3aMOYEHHbIN TPYHT
No | Ne
Makec. Herarusu Makec. Herarusu
KyCT | CBa [IpenensHOE [IpenenbHoe
BBIJICPTUBAI0 oe BBIJICPTUBAI0 oe
a u CONIPOTHUBIIEH COIIPOTHUBIICH
uias e kH TpEHHUE, miast ue. kH TpeHue,
Harpyska, kKH ’ kH Harpy3ka, kH ’ kH
9 1 250 225 225 200
2 250 225 250 225 295
10 1 275 250 250 225 200
2 250 225 225 200
12 3 275 250 - - -
4 225 200 - - -

dyHIaMEHTIPOCSKT Ha Tpex spycax 3aBoja (1,0-3,8 m; 7,2-9,6 m; 11,5-21,1 m) o
117-Ti peXUMHBIM CKBaXMHAM OOHAPYXUJI MOATOIUVICHUE MPOMIUIONIAKK U TEPEX0l
MPOCAJ0YHBIX CyINece W CYrJMHKOB B MSTKOIUIACTUYHOE M TeKydee cocrosinue. [lpu
JTUHAMUYECKUX Harpy3kax OT KOMIIPECCOPOB Ha ydYacTKaxX MPOM3BOJICTBA JTUJICHA
(xopmyca 1-7), anbda-0ytuiiena (kopimyc 31) 1 a30THO-KUCIOPOIHON CTaHIIMU (KOpITyca
91-92) rpyHTHI POSBUIA TUKCOTPOIHBIE CBOMCTBA (pazkKMKeHUE MPH yJaapax), pe3Ko
CHUBWJIM TIPOYHOCTHBIE W JePOpMallMOHHBIE CBOWCTBA, YTO BBI3BAIO Aedopmariuu

coopykeHui. JletanpHoe onucanue neopmanuii KOpIMycoB HE TPOBEIIH.
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JlnuTenbHOE OOBOIHEHUE arpeCCUBHBIMHU IPYHTOBBIMU BOJAMHU MOXKET MPUBECTU
HE TOJBKO K IOTEpE HECYIIEH CIOCOOHOCTH CBail, HO W K HOTEpPE IMPOYHOCTU

’KeJe300eToHa CBall M POCTBEPKOB.

3epHoxpanunile eMKOCTbIO S0 ThIC. TOHH B noc. Ilnakceiika

B moc. Ilnakceiika byjaeHHOBCKOTO palioHa Ha OOBOJHEHHBIX JIECCOBHIHBIX
cyrnuHKax (Tadi. 4.14) 3anpoeKkTUpOBaIM 3€PHOXPAHWIHINE eMKOCThIO 50 TBIC. TOHH.
31ech TaKkKe 0TKAa3aJIMCh OT YCTPOICTBA CBaHBIX (PyHIAaMEHTOB U 1pH noanepxkke HUN
OCHOBAHMH 3aITPOCKTUPOBAIN IIHEKOBBIC TpyHTOBBIC cBau ([Ipunoxenue E).

YmnoTHeHue cnabbIX TpyHTOB cBassMu quametrpom 110 1,0 M (puc. 3.10) moBbeicHIo
mMoayib nedopmaru 1o E=20 Mlla u pacuetHoe conportuienue rpynra 10 0,275 Mlla.

Tabnuua 3.14 — XapaktepucTuka rpyHTOB Ha IJIOMIAKE 36pHOXPAHUITUIIA

No W, p, pd, e, a.e. Sr, WL, Wp, Ip, IL, E3aj|/l, C, f, qc, fs,
U | % | /m® | /M ne. | % | % | % | me. | MIla | klla |rpax. |[MIla | Ila
2 201212 | 1.75| 0540 | 1.05| 24 | 15 9 | 0.63| 20.6 15 15 2.7 | 26
3 21 [ 1.79 | 1.48 | 0.800 | 0.69 - - - - 18.5 2 28 3.0 | 27
4 24 | 193 | 156 | 0.744 | 0.88 | 32 | 19 | 13 | 0.43 | 19.3 25 17 27 | 31
5 21 1198 | 1.63 | 0.630 | 0.90 - - - - 27 - - 8.7 | 34

Pucynok 3.10 — I'pynToBsie cBau //=1,0 M Ha miiomaaxke 3epHOXpaHUIIUINA B 11OC.
[Imakceiika byieHHOBCKOTO paioHa



95

3.1.3. CBau B ycioBusx r. ['eoprueBcka

['eoprueBck — 4ETBEPTHIN MO BEIUYMHE U SKOHOMHYECKOMY MMOTEHIMAILY TOpPOJ
CTaBponosbCKOTO Kpasi, KOTOPbI B COBETCKOE BpeMs UMeIN KpynHenire Ha CeBepHOM
KaBka3e 3aBoabl COW03HOro 3HaueHus (ApmaTypHblii, Maca03KCTpaKIIMOHHBIH,
Koncepsusiit, ['Bo3auibhbiit, bBuoxumuueckuii, CtponHCcTpyMeHT U Ap.). [Ipocanounbie
SIBJIEHUS B TOPOJi€ HAOII0IaIuCh B 10BOeHHOE BpeMsi. B 60-70 rr. B CBSI3U C MacCOBBIM
CTPOUTEILCTBOM, PAa3BUTHEM BOJOHECYIIUX KOMMYHHUKAIUd W  OOBOJHECHHEM
MPOCAIOUYHBIX TPYHTOB MTPOU3OILIU AePOPMaLIUU MHOTHX 3IaHUM U COOPYKEHUH.

[Ipocanounsie rpyHTHl ['€eOprueBcka CXO0XM € CyrJIMHKamu T. BoJsromgoHcka.
[Ipocagounas Tonma B cpeaHeM cocTaBiisieT 20 M M MMEET PacyeTHYH0 MPOCAAKy OT
cobctBeHHoro Beca 10 40 cM. B Hauame 70-X IT. OCHOBaHWS aBApUMHBIX 3AaHUMN
MOTIBITATIUCh  OE3YCIIeNTHO 3aKpenuTh cuiukaTtu3anuen [46]. Torma e Ttpect
«KaBMUHIIpOMCTpOW» Tepeliesl Ha NPUMEHEHHE 3a0MBHBIX CBall M CTOJIKHYJCSA C
MacCOBBIM HEIOOMBOM CBail B MAJIOBIAXKHBIX MPOCAI0YHbIX cyrimuHKax (puc. 3.11). [Tpu

9TOM IIPOUCXOAUTIO PA3PYIICHUC HC TOJBKO OI'0JIOBKA CBAHW, HO U caMoOM CBau.

Pucynok 3.11 — Hego6uB cBaii B mpocao4HbIX CyrinHKax T. ['eoprueBcka

ABapuiinbie xkuibie fjoma dKCK «Haiika»

B 1965 rony nBa 4->axubix goma JKCK «Yalika» B r. ['eoprueBck cpasy mnocie
C/Iau B DKCILTyaTaIMIO UCTIBITAN MPOCa0YHbIe Aehopmarun. [[Be MOMbITKA 3aKPETUTh
TPYHTHI CHWJIMKATU3AIMEeH TpHUBENIa K JTOMOJHUTEIBHBIM JAePOopMaIisiM U PACKPHITHIO

tpemmH A0 330 mM (!). ['ocerpoit CCCP pexomengoBan o0a 1oMa CHECTH, HO CTPOUTEIH,
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no pekomermammsiM M.FO. AbGeneBa m b.®. Tamas (Ilpunoxenue XK), oba moma
HAJICTPOMJIH MSTHIMU ATAXKAMH, YTO YBEIUYMIIO )KECTKOCTh KOHCTPYKIIUN U B KOMIUIEKCE
C BOJO3AITUTHBIMA MEPOIPHUATHIMHA O0ECIEUIIIO IKCIUTyaTaIiuio TOMOB B TeueHue 40
JIET.

B 2010 rogy B nomax MOSIBUJIMCH HE3HAUMTENbHBIE JedopMalliy, BbI3BaHHbBIC
3aMayMBaHUEM IIPOCAIOYHBIX TPYHTOB Y€pe3 pa3pyILICHHYI0 OTMOCTKY, KOTOPbIE MOXKHO
OBLJIO CTAOUITU3UPOBATH YKPEIUJICHUEM OCHOBaHUM IPyHTOBBIMH CBasiMu. BMmecto sToro,
noa GyHAAMEHTHI 3aKadajid BOJHO-TIEMEHTHBIN pacTBOp («OypOMHBEKIIMOHHBIC CBAaM

J1=10 cM), KOTOPBIN Cpa3y MPHUBEI K pa3pymIeHHIO 000X J0MOB (puc. 3.12).

Pucynok 3.12 — Pazpymenue S-3taxubix 1omoB JKCK «Yaiika» B 1. ['eopruescke
IIOCJIE 3aKaYKH LIEMEHTHBIX PaCTBOPOB.

HpOC&I[OLIHBIC CYI'JIMHKHN T. FeoereBCKa HC IOAAANOTCA  3aKpPCILICHHUIO

CHJTMKATHU3AIUeH 1 OYpOUHBEKIIMOHHBIMU CBasiMu [46].
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Knible 1oMa B MUKpopaiioHe «bepeskay»

[To 3amanuto Anmunuctpanuu 1. 'eopruescka B 2015 roay aBrop o0cienoBai Tpu
5-3Ta)KHBIX JIOMa ¥ IPUMBIKAOIIEE K HUM OJTHOATKHOE 3/1aHue oubmmoTeku (puc. 3.13),
MOCTPOEHHBIX Ha 3a0MBHBIX X/0 cBasX JUIMHOW 7 M. B cTeHax 3mgaHuil oOHApyKEHBI
TPEIIMHBI IUPUHOM 10 20 MM, KOHCTPYKIIUU HAXOASTCS B MIPEIaBaApUHHOM COCTOSIHUU.

[Tpocagounsie cyrnunku 10 ri1younsl 17,0 m otHecens! ko || Tumy. Kopotkue cBan
BBIOpAIM MOTOMY, 4TO Ha rryouHe 7,5-9,0 M HaxoauiIachk HEMpOCcaa04YHas UCKomaemas
M0YBa, KOTOpasi T0JKHA OblIa MPEIOXPAHUTh HUKEJIeKAIIUe TPYHTHI OT 3aMayiBaHUSI.

Hecymyto cmocoOHOCTB CBail Onpeaenuiin CTaTHIeCKUM 30HAupoBanueM (41 tc).

3amaunBaHuEe MPOCAAOYHBIX TPYHTOB MPHUBEIIO K CPHIBY CBall U HEPaBHOMEPHOU

npocajake 3aanuit 10 30 cM (Tpu TOIyCTUMOM Ocaake 8 cM).

Pucynok 3.13 — 3nanue 6ubanoreku no yiu. batakckoit, 12 B . 'eopruescke (2014
r.). OOmwuii BUA ¥ HAKJIOHHAS TPEUIMHA B LICHTPAIHLHOU YacTh

Kunoii nom no ya. Coserckoii, 18

5-3TaXHBIM MHOTOKBAPTUPHBIN KWJIOH JOM, MOCTPOSHHBIM Ha 3a0MBHBIX CBasx
JHOU 12 M B MpocalovHbIX cyryMHKax MomHocThio 10 M (I Tum mpocagouHocTH),
nocjie  KpPaTKOBPEMEHHOTO  3aMayMBaHUsl  MPOCAJAOYHBIX  TPYHTOB  MCHBITAI
npenaBapuitapie  Aedopmanmu  (puc. 3.14). TlomHoe paspyieHue aoMa yaalioch

OCTAaHOBHUTDH TOJIBKO IPCKPAIICHUECM 3aMadYrBaHUA ITPOCAJOYHBIX I'PYHTOB.
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Pucynok 3.14 — ABapuiinblii skusoit joMm 1o yi. CoBerckoi, 18

3epHOXpaHnJmme B nnoc. bajakoBckom

B 1980 rogy B moc. bankoBckom ['eoprueBckoro paiioHa MOCTPOMIM KPYITHBIN
CEJIbX03KOMIUIEKC CTOMMOCTBIO 5,5 MIIH. pyOusielt (5 TeNnsSTHUKOB, KOTENbHAS U JpyTrue
coopyxkenust). Crpoiiky kouTponupoBan [[K KIICCC. IIpocamounble CYTJIMHKA
MOIIHOCTHIO 13 M ¢ pacueTHOM npocaakoi 10 30 cM YIIIOTHUIM TpaMOOBaHHUE U YKAaTKOMN
MOIIHOCTBIO 70 5,5 M. Cpa3y mocie BBOJa B SKCIUTYyaTalMIO BCE 3/IaHUS U COOPYKEHUS
NOJTyYMJIM aBapuiiHble Aedopmaiui. Bo3Hukia yrpo3a rubenu Tessr.

[Tocne aToro 3epHOXpaHMIIAILIE U3 24-X METAJIUTMYECKHUX 3JIEBATOPOB IOCTPOUIIN HA
3a0MBHBIX /0 cBasix IIIMHON 10 M, KOTOpBIE TaKXKe HCIBITAIN aBapuilHbIe TeopMalnu.
Hecymryto cnocoOGHOCT cBail  MOBBICUIM  YIJOTHEHHEM  OKOJIOCBAHHOTO

MPOCATOYHOTO U 3aMOYEHHOTO TpyHTa OypOHAOMBHBIMU I'PYHTOBBIMH CBasIMHU.
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3.1.4. CBau B Apyrux ropoaax CTaBponojbcKoro kpas

r. KuciaoBoack

Ha Ttepputropun KucinoBoacka 90 9% 1iomaau 3aHUMAlOT JBa BHJA
CHelU(PUUIECKUX TPYHTOB — HPOCAOOUHbIE 1ECCO8UOHbIe ZPYHmMbl (TIBLIEBATHIC TIECKH,
CYIIECH U CYTJIMHKH) U pa3MsrdaeMble TUHUCHblE ReCYAHUKU, KOTOPbIE, COBMECTHO C
CECMUYHOCTBIO 9 0ayIOB, MOBBIMIAIOT KATETOPUIO TPYHTOBBIX YycioBudl 1o |l1-i
(cmoxnoi) mo CIT 11-105-97 [91]. C sTiiMu rpyHTaMu CBsI3aHBI aBapuitHbIE TeopMarim
KHJIBIX JIOMOB, OOIIIECTBCHHBIX 3/JaHUH U OTBETCTBEHHBIX COOpYKeHui [42].

3a mocienHue roabpl OypoHaOMBHBIE W 3a0uBHBIE cBau B KucioBojacke cramu
OCHOBHBIM BHJIOM (PyHIaMEHTOB. B MX HaleKHOCTHM TOKa HUKTO HE COMHEBAeTCH,
HECMOTpsI Ha JepopMallvy 3[aHUM, MOCTPOCHHBIX HA 3a0MBHBIX CBasX, KOTOPBIE, KaK
U3BECTHO, CUMTAlOTCs Oojiee HAACKHBIMM, YeM OypoHaOuBHbIe cBau. CBau,
ONMUPAIOIIMECS HA TJIMHUCTHIE TECYAHUKH, MPOCKTUPOBUIMKH CUHTAIOT «CBasMU-
ctoiikamm». [lpu 3TOM HEe yUYHUTHIBAETCS] CHUKEHUE HECYIEH CIIOCOOHOCTH CBall Mocie
3aMaYMBaHMS TJIMHUCTBIX TECYAHUKOB C HEBOJIOCTOMKUMU CTPYKTYPHBIMH CBSI3SIMH.

Cnennduyeckue CBOMCTBA JTECCOBBIX TPYHTOB U MIMHHUCTHIX MECYAHUKOB U3YUCHBI
HEJI0OCTATOYHO HE TOJBKO C MO3UIMHU HECYIIEH CTOCOOHOCTH CBalHBIX ()YHAAMEHTOB, HO
C Y4€TOM BBICOKOH (710 9-T1 6aIIOB) CEHCMUYHOCTH TEPPUTOPUU YHUKAIBHOTO KypOpTa.

S-amasicuwtit 0om no ya. Ilywkuna, 93 OblT TIOCTPOCH B JIBa 3Tama: CHaydalia
3a0unu 12-meTpoBbie cBau, a BTOPYIO YacTh AOMAa MOCTPOMIM HA TPYHTOBOM MOJYIIKE.
IIpr 3amMaunMBaHMM OCHOBAHHUS MPOMU3OILIA MPOCAAKA TOJBKO CBAMHOM YacTHU 3/1aHUS.
VKperieHre OKOJIOCBAfHOTO MacCHBa BBIITOJIHWIN TPYHTOBBIME cBasiMu (puc. 3.15).

Ilamusmadsicuwtit Hcunoit 0om no yia. Ilanodepa, 8§ Hauan npocenatsb cpazy Mnocie
3acesieHus1 ero xwibllaMu B 1964 rogy, B 1993 roay TpelinHbl B CTEHAX PACKPBUIUCH 10
7 cm. Tlocne HeygayHOW MOMBITKM YKPENUTh MPOCAJA0YHBbIE TPYHTHI CHUIIMKATH3AIUEH,

OCHOBAHHUEC YKPCIIUJIU I'PYHTOBBIMH CBasMU.



Pucynox 3.15 — Kwoit mom o yi. [Tymkuna, 93 B 1. KucnoBoicke, mocTpOSHHBIHM
Ha 3a0MBHBIX CBasX: a) TPEIIMHBI B CTEHAX, 0) YKPEIUICHUE TPYHTOBBIMH CBasSIMU

Ilamusmasicnwtii sncunou oom no yia. Kyiovuueea, 57 >xcrimyatupoBaicst 6e3
ocioXHeHnM 10 1996 rona, moka ero rpyHThl HE OKA3aJIMCh 3aMOYEHHBIMU M3-32 ABAPUH
BoJonpoBoa. [Ipocagounbie rpyHTHI 3aKPENHIIA TPYHTOBBIMU CBASIMU.

Ilamusmasicnotit Hcunou 0om no yi. Kenesnooopooscnoii, 58 nocrtpounu B 1996
rony. IlepBbie TpelIUHBI B CTEHAX JOMA MOSIBUJIMCH B MEpHOJ cTpouTenbcTBa. B 2005
roJly IpocaJ0oYHbIE CYTJIMHKHU 3aKPENUIIU TPYHTOBBIMU CBasIMH.

Takue >xe nmpenaBapuiiHble 1epopMauy UCTIBITAIN KUIblE ToMa 1o yi. Kuposa,
36/2, yn. Ukanona, 10 u 74, yn. EcbkoBa, 8 u 1p.

Jaua ®@.U. lananuna (puc. 3.16) — dbenepanbHblil MaAMATHHK apXUTEKTYPhl —
ObL1a mocTpoeHa B 1903 1. 1 MHOTO JIET dKCIUTyaTHUpoBaiack 0e3 ocioxHeHu#. [lepBbie
nedopmaru nmpousonuid B 1983 rogy, ux OOBSICHWIM pa3pylIUTEIbHBIM JIEHCTBHEM
KOpHeu crapoit enu, nocaxxenHon @.U. Hamanuaeiv B 1903 roxy. JlepeBo ¢ KOpHIMH
ynanuiau, a GyHaaMeHT ykpenwiu /6 nmosicom. B 1995 rony nedbopmaruu npuodbpenu
yrpoXxaromuil xapaktep. B 00ke nutanus mpou3onuia npocaaka mnoja Ha 15-20 cwm, B
HECYLIMX CTE€HAaX KOCBIE TPEUIMHBI pacmpuiauch 10 4-5 mM. Ilpu 3ToM mpowusomien
OTphIB Ha §8-10 MM MEePEKPHITHS IIOKOJBHOTO 3Ta)Ka OT CTEHBI 31aHus. Jledopmaiu cTeH
NPUBEIN K Pa3pylICHUIO LEHHON OTIENKH MHTEPhEpOB, HA BOCCTAHOBIEHUE KOTOPOM

oTpeOOBaANKCH OOJIBIIINE CpeICTBA U3 (perepabHOro OrOKETa.



Pucynok 3.16 — qaua @.M. Hlansnuna (penepanbHbIil TaMATHUK apXUTEKTYPHI):
BHEILIHUI BHJI U TPELMHBI CHAPY>KU U BHYTPH 30aHUS

Jlyis yKperieHusi OCHOBaHUS OBLJIO MPEVIOKEHO B HArOPHOM YacTH BBIMOJHUTH
BEPTUKAJIbHYIO NpOoTUBOGUIbTpaimoHHyto 3aBecy (I1D3), ykpenuthb ciabble TPyHTHI
IITHEKOBBIMU CBasiMH, a (yHIaMEHTHI 3[aHUS TIOCTAaBUTh Ha OypoHaOWBHEIE *k/0 CcBaw,
omuparoniecss Ha mnecyaHuK. [IpoekT He peamm3oBaH. PectaBpainmonHble pPabOTHI
YHUKAJIbHOTO TTAaMATHUKA apXUTEKTYPbl UAYT O€3 yCHICHHS TPYHTOB U (DyHIaMEHTOB.

30anue llenmpanvnozo 6anka P® G110 TOCTPOSHO HA JIGHTOUHBIX (PyHAaAMEHTaxX
0€e3 yKperuieHHs MPOCaJ0YHbIX TPYHTOB, 3aMauyMBaHue KOTOPBIX B 1997 romy mpuseno k
00pa3oBaHUI0 B KUPIMUYHBIX CTEHAX CKBO3HBIX TPEIIMH IMMPUHON a0 25 MM. baHk
3aTpaTiil OOJIBIINE CPEACTBA Ha BOIO3AIUTHBIE MEPOTIPUATHS, KOTOpPBIE 0€3 YKpeIIeHUs
TPYHTOB HE TAPAHTUPYIOT JI0JITOBPEMEHHYIO SKCIUTYaTaIUIO 30aHNUs.

Oowesrcumue L[5 P® noctpoiiku 1900 roma npocTosino HEBPEAUMBIM OKOJIO CTa
aet. B 1996 r. B 3manuu npousonuiy gepopmaiiy ¢ 00pa3oBaHUEM TPELIUH B HECYIIUX
CTE€HAX 3a CUET 3aMaYMBaHUS MBIJICBATHIX JIECCOBUIHBIX ITECKOB MOITHOCTHIO 4,3-6,0 M.

Yueonwviit xopnyc Cesepo-Kaexazckozo ¢hedepanvnozo ynusepcumema ObLl

noctpoeH B 1984 rony, a B 2001 romy wcmbiTan mnpemaBapuiiHbie aeGopMaiiuu C
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oOpa3oBaHMEM TpEIIMH B HeCymux creHax. [ledopmanuu BpeMEHHO NPEKpPaTHINUCH
MOCJI€ YCTPAHEHHUS 3aMaurBaHUs TPYHTOB U BBIMOJIHEHUS BOJIO3ALIUTHBIX MEPOIIPUSTUH.

Hap3annasn 2anepesn, nocrpoennas apxurekropom C.U. Yoronom B 1848 roxy,
UMEeT MHOTOYHUCJICHHbIC TEUIMHBl H3-32 MHOTOJIETHEH MPOCAJTOYHOCTU TPYHTOB.
OcTaHoBUTH JAedopMaliud 3TOTO (eaepalbHOrO MaMITHUKA apXUTEKTYpPhl MOXKHO
3aKpETUICHHEM TPYHTOB U ()YHIAMEHTOB MPOBEPECHHBIMA METOaAMHU.

Canamopuii «/Kemuyscuna Kaekaza», noctpoennsii B 1932 rony, B 2007 rogy
UCTIBITAT AehOopMallMk C PACKPBITUEM TpemmH 10 2 cM. [IpocagouyHbie TPYHTHI
MOTITHOCTBIO JI0 8 M PEKOMEHIOBAaHO YKPEMUTh TPYHTOBBIMHU U OETOHHBIMH CBAasSMHU.

T'ocmunuya «Kaeka3», TOCTPOCHHAasT HAa KOPEHHBIX II€CYHAHUKAX, HMEET
nedopmaiinu, cBsa3aHHble Cy(HPO3nOHHO-(DUIBTPAMOHHBIM Pa3pyILIEHUEM CTPYKTYPHBIX
CBsI3€H MpU 0OBOTHEHUH TTMHUCTBIX TIECYAHUKOB B OCHOBAHUH 37aHUSI.

Canamopuii «Kackad» Bo3Benu Ha CTOJIOYATHIX U JICHTOYHBIX (PYH/IaMEHTaX,
YCTAHOBJICHHBIX HA MPOCAJOUYHbBIN CYTJIMHOK MOITHOCTBIO JI0 5 M, 3aMa4yMBaHUE KOTOPBIX
MIPUBEIIO K PA3BUTHIO IPOCATOYHBIX U OMOJI3HEBBIX MPOIECCOB.

Canamopuii «Kpacuwvie Kamnuy», noctpoeHHbli B 30-€ TIT., Takke€ HCIbBITAI
nedopmalii ¢ pacKpbITUEM TPEIIUH A0 5 MM MOCIE 3aMauyuBaHUs TPYHTOB.

Canaropuii um. C. OpaxoHnKHA3€e, TOCTPOCHHBIN B 1936 roy Ha Mpoca0uHbIX
cyrinuHkax (6,7 M), ucneitan AedpopMalvu cpaszy NMociie 3aBEPIICHUs CTPOUTENIbCTBA.

Canamopuii «Kucnoeoock» @ChH, Bxnrouaronuii 1Ba 31aHus noctpoiiku 1984 u
2006 rr., BO3BEICHHBIX HA MPOCAJOYHBIX TPYHTAX U IIIMHUCTHIX IECUAHUKAX, UMEET MOKa
He3HauuTenpHble (10 1 MM) TpemmHbl. ABTOpP OOpaTW/l BHUMaHUWE Ha HEOOJbLINE
MIPOBAJIBI YJIUIIBI BOJIU3U CaHATOPHS, HATMYUE TPEIINH B MOJIMOPHBIX CTEHKAX U JIPYTUe

NPU3HAKH, YKa3bIBAIOIIME HA PA3BUTUE OMIACHBIX MPOCATOYHBIX MporieccoB (puc. 3.17).
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Pucynox 3.17 — Canaropwuii «KHuCI0BOICK» C TpEUIMHAMH B TIOAMIOPHOU CTEHE H
npoBajamMu BOJIU3W CaHATOPHS

Komo0ukopmosblii 3aBoa B r. UmaTtoBo

B 1974 roxy LIK KIICC u Coet MunuctpoB CCCP npuHsIu peiieHue NoCTpOUTh
B . HMnmaroBo xkpynuedmmii Ha IOre Poccun KOMOMKOPMOBBIM — 3aBOJ
pou3BOANTENLHOCTHIO 630 T/cyTku. B reonornueckom paspese TUIOMIa KA BbIICTIIIN:
1) cyrmunok mpocagounsii: £ = 10,0 MIla, E,,, = 5,6 MIla, C= 15 kIla, £ = 20°,
MOITHOCTBIO 710 10 M; 2) CyTIMHOK BiaXkHBIN, Henpocaaounbii: £ = 8,0 MIla, C= 15 kl1a,
£ = 20°, mommHoCcTEIO 10 10 M. ['pyHTOBBIE BOIBI HAXOAWINCH Ha Iyoune 12,0 M.

B cBa3u ¢ mpocamouHocTero  IpyHTOB  PoctoBckuit  [IpomsepHOIpoekT
3anpoektupoBai 1060 mTyk OypoHaOUBHBIX OeTOHHBIX cBait /[=500 MM u ayuHOM 10 M
¢ ymupeHnHou niaroi //=1200 MM, KOTOphIE, Kak U B BoaroIoHCKe, 0Ka3aluch TPYIHBIMU
B U3TrOTOBJIEHWU. PacueTHyI0 HECyI[yl0 CIOCOOHOCTh CBail ONpeAein paBHOU 63 T, €
YCIIOBHUEM UX OIBITHOI'O OMPOOOBaHMS MOJAPSIAHON OpraHu3aluei, KoTopas 3TH padoThl
HE CMOTJIa BBINOJHUTH. [Ipocasounble CyriaMHKY YIUIOTHIIIM TTyOMHHBIMU B3pBIBAMU C

OONBIIMM  >KOHOMHMYeckuM spdexktom 310 THIC. pyb., CcokoHOMHMB 8129 M3
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cyabdaTocToiikoro 6etona u 44,44 TouH apMaTtypHoit ctanu (micbMo CTaBpOIOJIbCKOTO

kpaitrcnosnikoma Ne 13268/02-32 ot 22.11.79r.).

3.2. Ilpumenenue cBaii B PocToBckoii odjiactu

3.2.1 CBau B r. PocroBe-na-/{ony

B 1966 rony PoctoBckuit HUN AkanemMuy KOMMYHaJIBbHOTO XO3MCTBa MPOBEI
oOcnenoBanue 177 3ganmii B rr. PoctoBe-Ha-/lony, Kpacnonape, Taranpore, ['pozHom u
HoBouepkaccke u ycraHoBui, 4to 94 goma (55 %) MMEIOT TpEIIMHBI, CBSI3aHHBIE C
npocagodyHocTio rpyHTOB [49; 179]. Cneumanuctsl POCTOBCKOTO WHXEHEPHO-
ctpoutensHoro uHCTUTyTa [S0] coolummu, 4to «B nocieonue 200bl 8 OMOENbHbIX
pavionax Pocmoeéckoli obracmu ommeuaromcs cyuwjecmeeHHvle oegopmayuu psaoa
JHCUTIBIX U 00UjeCMBEeHHBIX 30anull, NocmpoeHHblX Ha néccosvix epynmax | u |l munos no
npocadoynocmuy. Ilpu obcnenoBanun 186 nedopmupoBanHbIX 31aHui B 40 U3 HUX
oOHapyxuau npocanaky ot 50 go 800 mm. Jledopmaruu 138 mOMOB mpom30nUIM Ha
cnabonpocanounbix rpyHTax | u Il Tuma m tonpko 2 goma umenu aedopmManuu Ha
npocaaouHou Tounie 20 m.

SAA. Tunmeman [48, c. 181] oOpatun BHMMaHHE Ha OOJIBIIOEC TMPEBBIIICHHUE
(aKTHYECKUX MPOCAIOK M0 CPABHEHUIO C PACUETHO-TA00PATOPHOM UX OLIEHKOM.

B »Tux ycnoBusx HEM30EKHBIM CTAJI0 NMPUMEHEHHE CBAaWHBIX (YHIAMEHTOB B
cooTBeTcTBUH ¢ PykoBoactBom [137]. IlepBrlit aTam mpuMeHeHHUs CBail B MPOCAI0YHBIX
rpyarax CeBepo-Kaskasckoro peruona ommcanu B.A. 3ypuamku [82], B.II. Ananbes,
AJ. Tuneman u ap. [12]. DToT 3Tan MOXXKHO OXapaKTepu30BaTh KaK ONTHUMHUCTHYHBIN.
[TepBoie 100 cBait 3a6unu B PoctoBe-Ha-/{ony B 1961 roay, B 1962 roay 3a6unu 1200
cBaii, k 1975 r. B PoctroBe noctpouu okoso 400 3nanuii Ha 30000 cBasix.

[To manueiM B.A. 3ypHaamku [82], «ra 6orvuieti uacmu meppumopuu Pocmoea-na-
ony epynmosvle ycnogus omuocamcsi 8 ocHogHoM K | muny no npocaoounocmu u Ha
omoenvHuix yuacmkax — ko |l muny... Mowmnocms npocadounou monwu 6 epyHmossix
yenosusx |l muna, xax npasuno, npesviwana 6 m u oocmueana 10-20 m. B maxux

VCI08UAX ONUHA C8AUL 8 PYHOAMEHMAX AHCUTLIX 00MO8 cocmasnsana boaee 10 m, nosmomy
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NpUMeHeHue Ux 8 Macco8OM CMPOUMENbCMEe 0KA3AN0Ch IKOHOMUUECKU HE 8bI2OOHBIM....
Ilpu npocaoounoui monwe mowrnocmoto 9-10 m onuna ceaii cocmasnina 11-12 m, u
npumeneHue ux 0l NaHeabHbIX 00MO8 OKA3AI0CH MAKHCE HEIKOHOMUUHBLMY).

OnbITHO-TTPOU3BOACTBEHHOE UCTIBITAHUE CBA TTO3BOJIMIIO COCTABUTH TAOIUIIBI 1JIs
OIpE/ICIICHUs] HOPMATUBHBIX 3HaueHU R, u f, B 3aBUCMMOCTH OT CTENEHH BJIAXKHOCTH
TPYHTOB JJsl cBall UIMHOM 10 8 M. 3a0MBHBIE CBaW IJIMHOW 5-7 M OKa3ajuCh BIIOJHE
SKOHOMMYHBIMH [IJI1 KPYITHOIAHENBHBIX JOMOB. 3abuBka cBail mmmHou 10-12 M
BbI3bIBaJla MHOTO TpyaHocTed. CBau JIOMAINCh NaK€ MPU HAJUYUU JIHJAUPYIOIINX
CKBAXXUH U HE JJOCTUTAIHN MPOECKTHBIX OTMETOK.

B niepuoa ¢ 1962 no 1969 rr. B PocToBe cTponinu 31aHusl HA KOPOTKHUX CBasiX IO
Bpemennvim ykazanusam, cOCTaBICHHBIM POCTOBCKMM HH)KEHEPHO-CTPOUTEIbHBIM
uHCcTUTYTOM. CBau JUIMHOM /0 7 M B MPOCAJOYHBIX TpyHTax | Tuma He mpopesanu
MPOCaZ0YHYIO TONILY. PacueTHyr0 Harpy3Ky Ha CBar0 MPUHUMAIIA JOCTATOYHO BBICOKOM
(0,25-0,3 MH). Ha Ttakux cBasix B HEKOTOPBIX MAHEIBHBIX 5-3TAKHBIX U KUPITUYHBIX 9-
ATaXXHBIX JIOMax B 3armaiHoM paiione PocToBa BO3HUKIIM ONacHBIE JiehopMaIiu.

HaunOonbune nedopmanuu oyt 9-3TaxXHblid ECTUCEKIIMOHHBIA KUPITUYHBIN
noM JKCK "Beicota", B iane pasmepom 14,4x171,5 M, noctpoenssiii B 1967-70 rr. Ha
3a0UBHBIX CcBasx JIuHONW 7 M u cedeHueM 0,3x0,3 M B TIpOCaTOUHBIX CYTJIMHKAX
MonrHOCThI0 10 M. M3-3a Oosbmiod juHbl (171,5 M) 3manue ObLIO pa3AesieHoO
TEeMIIepaTypHBIMU IIIBAMHU Ha TPH OJIOKA IO JIBE TUMOBBIC CEKIIUU. PacueTHYI0 HECYIITy IO
CIIOCOOHOCTh CBail MO TMPOEKTy MpuHsiau paBHoM 36 T. Ilom mpoposibHBIE CTEHBI
pacnoyio)KeHre CBail ObLJIO OJHOPSIAHOE, TMOJ IONEPEYHbIe HECYIIUE CTEHbl —
NByXpsaHOoe. MoHOUTHBIN pocTBepK n3 6eToHa Mapku 200 umen BoicoTy — 40 cM.

B reonoruueckoM paspese Obul cyrnuHOK | Tuma mpocanounocty (no 11 m). C
y4eTOM IITyOMHBI TT0/IBaJIa, OCTaBIKECs 6 M IPOCA0YHOM TOJIIIY MPOIILIH 7-METPOBBIMU
CBasIMM C ONTMPAHUEM MX Ha HEMPOCATOYHBIN CYTJIMHOK (MCKOMAeMyIO IOYBY).

llepsvie 0sa 6aoka doma coanu 6 sxkcniyamayuto 8 dekaope 1969 2., a yoice 6
mapme 1970 2. npouzouinu e2o asaputinvle oegpopmayuu (puc. 3.18). B.I1. Anannes, 5./1.
['wneman u ap. [12, c. 201] ycTaHOBWIM, YTO 3aMayMBaHUE MPOCAJTOUYHBIX CYTJIMHKOB

MIPUBEJIO K CHUKEHUIO HeCyIei crnocoOHocTH cBai B 1,5 pasa, ¢ 36 ¢ 10 24 1c. UToObI
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IPEIOTBPATUTh pa3pyIIeHUE JJOMa M CHU3WTh HArpy3Ky Ha cBau B JiBa pa3a (1o 16,6 Tc),
no pekoMmenanusam PUCHU nox cyniecTByromnuii pocTBepK MoABENH %k/0 JIEHTY, KOTOpas

cHu3WiIa Harpy3Ky Ha ceau 110 0,17 MH n naBnenne no nogomse sents! 1o 0,15 Mlla.
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Pucynok 3.18 — Cxema nedopmanuii 1eBITUITAKHOTO 3AaHUS B 3aMaHOM >KHIIOM
MaccuBe T. PoctoBa-Ha-Jlony: a —3a 4 mecsiiia 1970 r.; 6 —x 1974 1.

B kpynmHomaHenbHBIX goMax PocToBa pacKphITHE IIBOB MEXIY ITaHEISIMH B
BEPXHUX 3Taxkax pocturaio 4-5 cMm. B 1977 rony B.I1. Ananbes, S./1. ['unbMan u npyrue
pocToBckue ucciegonatenu [11, c. 77] ObuM 0OECMOKOECHBI TEM, UYTO «HEKOMOopble
KUpNUYHble U KPYNHONAHeIbHble 00MA HA C8AUHBIX PYHOAMEHMAX 8 YCA0BUSX IECCOBbIX
NPOCAOOUHBIX 2PYHIMOS8 NOYYAIOm deopmayuu 6CKope nocie coadu 8 IKCHIYAMayuio.
OHU K€ OTMETUIIH, UTO «CAMBIMU MPYOOEMKUMU pAOOMAMU NPU PEKOHCMPYKYUU 30aHUT
ABNAIOMCS YNPOUHEHUE 2PYHMO8 OCHOBAHULL U YCUNEeHUEe PYHOAMEHMO8).

[Tocne 3TOro poCTOBCKHE CIEIHUATMCTHI MIPHUIILTA K BEIBOAY, YTO MCIOJIB30BaTh S-
7-MeTpoBBIE CBaM I 9-3TakHBIX TOMOB Hepomyctumo. F0.B. Jlexun [65] coobmaer,
YTO MPU MOTPY>KECHUH CBAl CTPOUTENN OYyPUITH JTUAUPYIONTUE CKBAXKUHBI TUAMETPOM JI0
300 MM u riryOuHOM 2,5-3,0 M, B KOTOpBIE 3aTUBaJIM BOAY. Takoil criocod 3a0uBKU CBai
BO MHOTHX CIIydasiX ObUT €IMHCTBEHHO BO3MOHBIM, HO 3TO MPUBOJWIO K CHIYKCHHIO

HecyIiel crocooHocTH cBait Ha 20-25 %.
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[Tpu ananu3e aBapUHBIX 3/1aHUH, TOCTPOCHHBIX HAa 3a0MBHBIX CBasIX, POCTOBCKUE
CHELMATUCTBI OOpaTUIN BHUMAaHKUE Ha OLIMOOYHYIO OLIEHKY ITPOCAJOYHOCTH IPYHTOB.

Beixon PykoBonctBa [137] He BHEC CYyNIECTBEHHBIX W3MEHEHHHA B TPAKTUKY
IPOEKTUPOBAHUSA CBaHBIX ()yH/IAMEHTOB B ITPOCaJOUHBIX IpyHTax. Cpa3y nocie BbIXoAa
PykoBoACTBa OTIENBHBIE €0 PEKOMEHJALMU TMOJABEPIVIA KPUTHUKE CICIHAINCTHI T.
KyiiObimeBa, mpoektupoBaBime o00bekTol ABTOBA3a B 1. Tombsattmn [16].
CTpouTENbCTBO HOBOIO JKMJIOTO pPaliOHa BEJNOCh HA IMPOCAZAOYHBIX CYIVIMHKaX
MOIIHOCTBIO 10 12 M 1 Ha OypOHAaOMBHBIX CBasIX C YIIMPEHHOW MATOM JIIMHOU 110 15 M,
M3FOTOBJICHHBIX B MPOOYPEHHBIX U NPOOUTHIX CKBAXKMHAX AUAMETPOM 10 55 CM.

BbU10 yCTaHOBIIEHO, UTO «Y HAOUBHBIX NPOOYPEHHBIX C8All IKCNEPUMEHMANbHOE
3HAYeHUue cpeoHe20 HOPMAMUBHO20 CONPOMUBTIEHU N0 OOKOBOU NOGEPXHOCMU OISl CEAl
00 5 m 6 1,5 paza menvute, yuem oano 8 Pykosoocmee, mozoa kax y ceati onunou 10 m
9KCnepuMenmanvivle OawHvle 8 2 pasza Oonvuie, a y HabusHvlx ceaul oaurnou 10 m,
U320MOBAEHHBIX 8 NPOOUMbBIX CKEadcuHax, 00 4 paz bonvue. 3HaAUEHUs HOPMAMUBHBIX
CONpoOmMueIeHUll C6al N0 Mopyy CMEOJA, NOJIYYEeHHbLE IKCNEPUMEHMATLHO, KAK NPABUIO,
MeHnvuie, yem 6 Pykosoocmee, 6 yniommennou owce 30He — Ooavute... Ilosmomy

Pyxoeoocmeo nyscoaemces 6 dopabomrey.

20-3Ta:kublii 1omM no nep. Cemamko, 118

20-3TaxxHBIN A0M ¢ moaBajoM 5,6 M (puc. 4.19) ObuT 3aNIPOCKTUPOBAH B IICHTPE
PoctoBa-Ha-/[oHy Ha TuIMTHO-CBaitHOM QyHIameHTe ¢ OypoHaOuBHbIME cBasiMu /[=600
MM u jJymHOM 16,0 M, ¢ pacueTHON Hecyiei criocoOHOoCcThI0 cBail 493 kH (¢ yuerom
HeraTuBHOTo TpeHus). ['eonornueckuii pazpes (tadin. 3.15) no rimy6unsr 40 M BKIIOUA
CYTJIMHOK MPOCaJ04HbIi (22,5 M) ¢ pacueTHo mpocaakor 30-60 cM u HEmpoca09HbIe
TSKEJIbIe CYTTIMHKU. [ pyHTOBBIE BO/IBI BCKPBLIN HA Ii1youne 33,5 M.
Y4uuTeIBas HEAOCTATOYHYIO HECYIIYIO CIOCOOHOCTh CBail B IPOCA0YHBIX TPYHTAX,
aBTOpP 3aIPOEKTUPOBAJ YIUIOTHEHHE OCHOBAHUS T'PYHTOBBIMH CBAasMHU C MOCJIETYIOIIUM
YCTPOMUCTBOM OYypOHAOMBHBIX CBai U IJIMTHOTO (PyH/IAMEHTA.

Tabnuna 3.15 — UHkeHepHO-Te0IOrMYeCKUe XapaKTePUCTUKHI TPYHTOB
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NQ W, p, pd, e, Sr, WL, Wp, Ip, IL, EK, EK, Ee, E3w14, C, f, qc,

Mo | % | | o/m® | e | oe | % | % | % | e |MIla|MIla|MIla | MIla | kIla | rpax. |MIla

1 15 (168 |1,46 0,84 (047 | 36|21 |14 - 54 | 29 | 246 | 6,7 16 16 49
0,47

2 18 | 1,83|155|0,73|0,66| 35|21 |14 - 6,3 | 41 | 242 | 85 20 18 | 3,45
0,21

3 21 |194 160|068 084 | 36|22 14 - - 70 | 143 | 143 | 17 19 2,7
0,04

4 21 1196 |162|0,66|087 |37 |22|15 - - 7,2 - 20 19 21 3,9
0,07

5 - 1,98 - - - - - - - - - - 20 17 21 4.6

N

Pucynox 3.19 — [ToaroroBka ocHoBanus mjist 20-3TaKHOTO JIoMa U €0 OOITUH BHT
B IIpolecce crpoutenbeTsa no nep. Cemaniko, 118 B r. PoctoBe-Ha-/{ony

MesxkanyHapoanbiii bBuzHec-ueHTp

3nanue busHec-nieHTpa, pacnojiokeHHOe B IieHTpe PoctoBa, Bkimtouano 14

HA3€MHBIX 3TaXEW, IOKOJbHBIM U MOA3EMHBIA 3Taxu. DyHAAMEHT 3alpOEKTUPOBAIU
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IUTMTHO-CBAMHBIM B TPOCAJOYHBIX WM HEMPOCAAOYHBIX CYTJIMHKAX, MOCTHIAEMbBIX
KpacHO-Oypoii, ckudckoit riaunoi. I[Ipocagounocts | Tuma ormedena a0 riyouHsl 4,5 M
(ypoBeHB TpyHTOBBIX BOJ). Ha 3TOM miomnaake ObUTO TPOBEACHO OMBITHOE YIIJIOTHEHUE
rpyHTOBBIMU cBasiMU (puc. 3.20), a 37aHre NOCTPOMIH Ha TUTUTHO-CBaitHOM (yH/IaMEHTe.

XapakTepucTUKH TPYHTOB IIpUBEAEHBI B Ta0. 3.16.

. -

B

Pucynox 3.20 — MexmyHapoaHblid OW3HEC-IIGHTP: a) OOmui BUI 3AaHUS
MEXIYHApOJAHOTO KOHTPECCHOTO IEHTpa; 0) YIIOTHEHHWE MPOCAIO0YHBIX CYTJIMHKOB
TPYHTOBBIMH CBasIMH; B) TPYHTOBas cBasi tuamerpoM d=50 cm.

Tabmuma 3.16 — HWHXEHEepHO-T€OJOTUYECKUE XapaKTePUCTUKU TPYHTOB Ha
iomanke busnec-uentpa B r. Pocrose-na-/lony
NeUID | W, |p, /™ |ps, /M| €, me. |Srae | Wi, | Wy, | 1% |l ae | Ew |Ckla| f, de,
% % % MIla rpaj. MIla

2 21 | 1,76 1,46 0,842 0,66 31 18 13 0,15 3,4 17 20
3 24 | 192 1,54 0,749 0,88 35 21 14 0,29 11,3 24 19 1,25
3a 26 | 195 1,55 0,735 0,94 30 18 12 0,59 7,5 26 20 0,59
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4 23 | 1,97 1,60 0,685 0,91 36 21 15 0,15 13 27 20 1,86
5 21 | 2,01 1,68 0,630 0,91 34 20 14 0,09 28 29 20 2,48
5a 25 | 1,98 1,59 0,695 0,96 30 18 12 0,56 14 29 20 2,15
6 22 | 2,01 1,65 0,633 0,93 36 21 15 0,06 31 31 20 -
7 21 | 2,02 1,66 0,620 0,93 38 22 16 0 27 35 20 -

3.2.2. Caiinble (pyHaaMeHThI B I. BoJirogoncke

BosnukHoBenue Bomnromoncka otHocutcs k 1950 r., korga ObLIO 3aKOHYEHO
ctpouTenbcTBO LmmirsiHckoro ruapoysna. B 1973 roxy npuctynuim K IpOEKTHPOBAaHUIO
U CTPOUTENBCTBY 3aBOJIa «ATOMMAIID) C TUIAHOM BBOJA €TI0 B JKCIUTyaTanuio B 1976 r.
PocroBckuii TUCU3 BBINOTHWUI CTaHAAPTHBIE W3BICKAHWUS W YCTAHOBUJI MOIIHOCTH
IPOCATOYHBIX TPYHTOB 16-23 M ¢ pacueTHO# mocagkoi OT COOCTBEHHOTr0 Beca /10 37 cM.

[IpakTUuecku Bce MPOM3BOJCTBEHHBIC 3[IaHUS 3aBOJIA, KUJIbIE JIOMa U OOBEKTHI
COLIMAJIBHOM c(ephl 3alPOEKTUPOBAIA Ha OYPOHAOUBHBIX )k/0 CBasiX B COOTBETCTBUU CO
CHull 1I-17-77. CBau onupanuch Ha HENPOCAJOYHbIE CYTrJIUMHKH. bonee HamexHbIN
HECYIIUNA CIION — IpaBUITHO-TAJICUHUKOBBIE OTJIOKEHUS (pycioBOd amumoBuid p. [JoH) —
HaxOoJWICs Ha TIIyoruHe okoio 40 m.

Jlo Havana ctpouTenbcTBA ATOMMaIa OypoHAaOMBHBIE CBaWl JUIMHOW 710 16 M u
nuametpoM 600-1200 MM ¢ nocnenyromum ymupenueM 10 1600 MM nmpuMeHWId npu
ctpoutenbcTBe KamA3a [54] m Ha oObekTtax Ykpauwnsl [63]. B Habepexuprx Yemnax
nocTpowinu 5-12-sTakHble TMaHETbHBIE JIOMa U KYJbTYPHO-CIIOPTHUBHBIC 37aHUS Ha
MPOCATOYHBIX CYINECIX U CYTJIMHKaX MOUTHOCTHIO A0 8-12 M. YI'B Obu1 Ha riyOune 15-
30 M. ITo KOMIPECCHOHHBIM HCIBITAHUSAM MPOCAAKa OT COOCTBEHHOTO Beca ObLIa paBHA
3-15 cm. Ho 3amauuBanue kotiaoBaHoB 20 x 20 M He 00HAPYKUIIO IPOCATKY U TIO3BOJIUAIIO
«COKpamumu ONUHY NO2SPYIHCEHUSL CEAll, He YUUMBIBANb CUIbL HASPYHCAIOWe20 MPEHUs HA
ceau. 3a cuem 3moco OvLIU UCKTIOUEHbl OONOJHUMENbHbLE 3ampambl Ha 2,3-3 MaH. pyo.
6 200, a écezo ¢ 1971 no 1978 2e. na 19,2 man. py6.» [100].

Bonee mpocagouHbIMM OKa3alKMCh JECCOBBIE TPYHTHI B I. 3amopoxkbe [63], riae
WCIIBITAIM TEH30METPUYECKHE CBau IIMHOM 16 M u quametpoM 600 MM B poca0UHBIX

rpyHTax MOITHOCTBIO 18-21 M ¢ pacueTHOM MpocaaKoi OT COOCTBEHHOIO Beca J10 85 cMm.
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CBan ommpanuch Ha KpacHO-Oypble TIMHBI. ONBITHBIE KOTJIOBAHBI C HArpyXEHHBIMHU
CBasIMU 3aMavyuBalv OT 5 10 25 mecaues. [Ipocagka rpyHTa B KOTJIOBaHAX MPOU30IILIA C
mIyOMHBl 5 M U coctaBuia 785-800 MM, a HarpyxeHHbIX cBai — 775 m 120 mwm.
TeH3omeTpuuecKkre U3MEPEHUs MOKA3adu, YTO JONOJHUTENbHAS Harpy3ka Ha CBau OT
HeratuBHOrO TpeHus aocturaeT 900 kH, a kacatenbHOe HampsbkeHHEe Ha OOKOBOM
noBepxHocTH cBail — 0,043 MIla.

OnHOBPEMEHHO UCIIBITAIN CBaU B MACCUBE, YIULIOTHEHHOM I'PYHTOBBIMU CBassMH Ha
riyouny 20 M. 371ech Takke MPOM30ILIa MPOocagka cBald, 4TO OOBSICHUIU 3PPEeKTOM
HABUCAHUS OKPYXKAIOILEro MPOCaJOYHOr0 IPyHTa, CKaTheM ciios Ha riayouHe 16-20 m
(129 MM) 1 ocaKoM MOJCTUIIAIONIETO CJIOSI KPACHO-OYPBIX CYTIMHKOB (50 MM).

Hedopmanuu J[Bopua KyJabTypbl B 3aOpOoXbe U 9-3TaKHBIX OOLIEKHUTHHA B T.
JlHenpopyIHOM, TTOCTPOEHHBIX Ha OypOHAOMBHBIX cBasx IiauHOM 24,5 M, /[=500 MM c
ympenueM 1600MM, Hayanuch cpa3y Noclie BBOJAA HMX B 3Kcmuryatauuto. Ocangka
dbynnamenToB gocturiia 95-180 mm [127], a TpemmHbI pacKpbLIUCh 10 85 MM. BaxkHo
OTMETUTh, YTO IMpocagka TpyHTa y 3aaHuid Ha 30-125 MM npeBbicHMIa OCaIKy
dbyamamenToB [96, ¢. 58], T.e. 3/1eCh MOTHOCTHIO MPOSBUIIOCH HETATUBHOE TPEHUE.

Hedopmaruii 31aHuii B r. 3aopoxkbe, MOCTPOCHHBIX HAa OypOHAOUBHBIX CBasX B
MpocaJouHbIX TpyHTax, onucanu M.YO. A6enes, B.1. Kpyros u ap. [3]. B aroii padoTte
OTMEUEHa TaKxe HeIpppexkmuenocmy cunukamuzayuu. OTHOITAKHOE 3TaHUE
pazmepamu 120 x 264 M u Beicotol 11,2 1 27 m ¢ mmpuHoii nposietoB 18 u 30 M 1 marom
KOJJOHH 6 M wucnbeitano npocaaky no 480 mm. Cunukatuszanuss TPYHTOB TOJ
dbynnamenTamu Ha rayOuHy 21 M B BHJIe MEPEBEPHYTOIO CTaKaHa CHU3WJIA MPHUPOCT
ocanok B 1,2-1,5 paza. CkaukooOpa3HocTh ocaaku (10 87 MM) OypoHAOUBHBIX CBaM,
MOJIHOCTBIO TPOPE3AIOIINX MPOCATOUYHBIE TPYHThI, 00BICHUIN YIJIOTHEHHEM IPYHTA MO/
NATOM CBaid OT HArpy3KM 3JIaHWsl U CHUJIaMU HarpyXarollero TPEHUs, a TaKKe
CKUMAEeMOCTBIO MOJCTUIIAOIINX HEMPOCATOYHBIX TPYHTOB.

B Bonzoooncke mepBble KWIble JIOMa IOCTPOWJIM Ha ClIabOMPOCaTOYHBIX
CYIJIMHKAaX, a 3aTe€M Hayaju OCBaMBaTh BOAOPA3/EI ¢ NpocagoyHbiMu rpyHTamu |l Tuma
MOITHOCTBIO 16-23 M M pacueTHOM npocakoit oT coocTBeHHoro Beca 17,6-37,0 cM (Tad.

3.17) [94, ¢.70]. YI'B naxonauscs Ha riayouHax 25-28 m.
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3amMauMBaHUE KOTJIOBAHOB HA TEPPUTOPUU TPOM3OHBI U HOBOW JKHUJIOM 3aCTPOMKHU
C MPOCAJAOYHON TOJIIEH, COOTBETCTBEHHO, 22,5 M 1 15,0 M 1 pacueTHOM npocaakoit 16
cM u 11 cM, B mepBble 4 Mecslla MPUBEIO K HAOYXAHUIO 2pyHmMA, a MaKCUMaJbHas
MpocaJKa B KOTJIOBAHE )KUJIOW 3aCTpOrKH nociie 10-Tu Mecs1eB 3aMauBaHus COCTaBUIIa
Bcero 6,6 cM. 3T0 HAaBOJUT Ha MBICIIb, UTO 3HAUYUTENbHAS YaCTh MPOCAJIKN MOTJIa ObITh
KOMIIEHCHUPOBaHa Ha0yXaHUEM BEPXHETO CJIOSl TPYHTA.

B xoTnoBaHe npom3oHsl mocie 10-Tu MecseB 3aMadynBaHus MPOCagKa COCTaBUIa
23,6 cM. 31ech Takke B TEUCHHE MecCslla HaONI0NajioCh Hadyxanue zpynma, a He
npocajgka. AHaau3 3THX JAHHBIX [MOKA3bIBAET, YTO JIECCOBBIE CYINIMHKM BonromoHcka
JaXe TIPU IITUTEIHHOM 3aMauyuBaHUM UMENHU HEOOJBIIYIO MPOCAAKY, OMu3Kyto K | Tumy,
a TIIOIIA/IKa >KWJION 3aCTPOMKH, HECOMHEHHO, UMena | THIl TpPyHTOBBIX YCIIOBUM.

PoctoBlon TUCH3 Ha 5-Tu miomankax BonromoHcka MCIBITal 3a0UBHEIC CBaH
ceueHueM 35x35 cm u qiuHou ot 10,4 mo 13,7 M ¢ 3amaunBaHrEeM MTPOCAAOYHBIX TPYHTOB.
CBan BO BCEX Ciydasx MPOPE3AIM MPOCATOUYHYHO TOJILY [66] M MOrpyKaIHNCh 4Yepe3
JUCpHbIE CKBaXKHUHBI. Hecyias cmocoOHOCTh CBail ¢ y4eTOM HETaTUBHOTO TPEHUS
cocrtaBuia 440-680 kH. HeratuBHO€e TpeHHE ONpENETNIN IIyTEM BbIACPTUBaHUS CBal.

Hedopmaryin MHOTUX 00BbEKTOB ATOMMAIIIA TPOU3OIUIH Cpa3y MOCJe BBOJA UX B
IKCIUTyaTaIly U IaKe B Mpoliecce crpouTenbeTna (puc. 3.21). O6pymenue 0J0K-CeKIUn
9-3Ta)XHOTO KPYMHOIMAHEIBHOTO Xujioro qoma Ne 273 (puc. 3.22) 6 mapta 1982 rona
OOBSCHUIIU 3aMOPaXHUBAHUEM PACTBOPA MPU MOHTAKE KOHCTPYKIIUNA, HO OJJHOBPEMEHHO
OTMETHJIN: «BU3VAIbHBINL OCMOMP HNOKA3AA, 4mo 30aHue 0e@dopMuposanocsL 8

3HAUUMENbHOU cmeneny om ocaoku hynoamenmos» [145, c. 56].

Tabnuua 3.17 — ['eonoruueckuii pazpes n€ccoBoit Tommu r. Bonromgoncka

ITogomBa
ciiost

Onucanue rpyHTOB

Nunexc
OTMETKA

55,73

MOoOIIHOCTE 10

AOconroTHas
['my6una, m
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tQw | 35,03 | 0,70 | 0,70 HaceinHoii cioit
don | 51,73 | 4,00 | 3,30 Cyrnunox ncenfo-6ypbmi NECCOBUIHBIN,
MaKpOIOPHUCTHIHN, TBEPAOH KOHCHUCTCHIIUN
tQu | 21,23 | 450 |0,50 [TorpeOeHHbIi MOYBEHHBIH TOPU3OHT — CYNIHHOK
TEMHO-OYpBIii, TBEpABIH, ¢ KapOOHATAMH
NERRRERRRN
NERRRERRRN
NERRRERRRN
NERRRERRRN
NERRRERRRN
CyriMHOK 5kenTo-0ypbli, T1ECCOBUIHBIN, PP
dQmi | 38,93 | 16,80| 12,3 MaKpOMOPHUCTBIH, TBEPOH KOHCUCTCHIIUH C l } } } l :
KapOOHaTaMu, C APy3aMHU TUIICaA : } } } : :
NERRRERRRN
NERRRERRRN
NERRRERRRN
NERRRERRRN
tQu | 37,93 |17,80| 1,00 HorpeGeHHvLm MOYBEHHBIN TOPU3OHT-CYTJIMHOK |
TBEPIOH KOHCUCTCHIINH, C KapOOHATaMHU
36,73 | 19.00| 1.20 CyrnuHok TeMvH0-6prH/£, JNECCOBUIHBIN,
4o MaKpOMOPHUCTHIH, TBEP/IbIH, ¢ KapOOHATAMHU
34,30 | 21.60| 1,60 CyTrIIMHOK eNTOo-0yphIid, TBEPI0i KOHCUCTCHIUH | o
KapOoHaTaMu 7 sy
dQiu | 28,43 |27,30| 5,70 | CyrnuHOK *enTo-6ypblii, TBEpA0il KOHCUCTEHIUY ez
2773 | 32,00 4.70 I'muHa kpacHOBaTO-Oypasi, IJI0THAs, TBEPIOU
KOHCHUCTEHIINH C KapOoHaTaMu
dQ
18.73 | 37,00/ 5,00 [ecok »xenTbIi, Cephli, MEIIKHIA, CpETHEH

IUIOTHOCTH, BOJOHACKHIIIICHHBII
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Pucynox 3.21 — ABapuitHbIii KWIOW AaHETBHBINA JOM B T. BonrogoHcke: a) o0muii
BU; 0) TpenuHbI B /0 manensx (poro b.d. I'anas, 1984 r.)

Pucynok 3.22 — O06pymieHne KpynHonaHeasHoro gomMa B Bonromoncke [145, c. 56]

Hedopmanuu 3manuii B Bonrogoncke omucanu crnenuanuctel KueB3HUNUDI1a
[94]. B 1982-1984 rr. onu o6cnenoBanu 201 00bEKT M yCTAaHOBUIIM, UTO «Oeghopmayuu 6
KOHCMPYKYUSAX OMMeUEeHbl He MOJIbKO HA O00BbEKmax, 8036€0eHHbIX C NpUMEHEHUEeM
KOMNJIeKCA Meponpusimuil, Ho U Ha obvekmax ¢ npumernenuem ceauy [94, c. 85]. Crau
OKa3aJIUCh HEHAJIEKHBIMU HE TOJIBKO B rpyHTax |l Tuna, Ho u B rpyHTax | Tuna.

9-9smaxcuviit kupnuunslit oom Ne 125, MOCTPOCHHBIN HAa 23-METPOBBIX CBasX
J[=1m c 3armyOieHreM B HEMPOCAJ0YHBIE TPYHTHI Ha 2 M, C TPYHTOBOM MOYIIKOU
TOJIMHONW 2 M, moJiyduia npocaiaky ot 10 go 24,5 cm. [Ipousonuio cMemeHue IiuT
IIEPEKPBITUI, TPELIUHBI B CTEHAX JOCTUTIIU S5-7 MM, TEMIIEPATYPHbIX OB PACKPBUICS Ha
60 mm.

9-amaotcnotit nanenvuwvlit 0om Ne 127, TOCTPOCHHBIN Ha CBasX, MPU UX MPOCAIKE
70 53 MM, MOJMYYUJI TPEIIMHBI B MEPEKPHITHSIX U PACKPHITHE CTHIKOB maHenei a0 18-20
MM. TemnepaTypHbIi OB packpbuics 10 20 Mwm.

9-amasxcuwrit 0oom Ne 170, xaxk v IpeabIAyIINE, TAKKE UMEI AehOpMaIIHH.

9-amaoicuwrit 0oom Ne 203, noctpoeHHbI Ha 15-MeTpoBBIX cBasgx /[—=1000 MM Ha

MPOCaJ0UHBIX TpyHTaX | THMma MOIHOCTHIO 7,2 M, UMeJT TpeuuHbI A0 10 MM.
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Tpu ABYX3TaXHBIX KUPIUYHBIX 0EMCKUX cada, 0emcKas 0obHuua N wiKo.d,
MOCTPOCHHBIC HAa OypoHAOMBHBIX cBasx J[=600 MM u mymHOM 10 23 M ¢ TpaMOOBaHHOM
MOTYIIIKOM, M3-3a AedhopMaIiii MpeKpaTUIu YKCILTyaTaIHIo.

B Boaromoncke B 1982-1984 rr. omHOpacTBOPHOM, ABYXPacCTBOPHOU M Ta30BOM
cunMKaTu3anuei 3akpenumn 6osee 250 Toic. M2 rpyHTa. Ilocne CHIMKATH3aLUN OCAIKH
3IaHUN CHUXAJTUCh, HO HE NPEKpallaIuCh. YUYUTHIBAS HEHAJACKHOCTh M BBICOKYIO
CTOMMOCTh CUJIMKaTU3allMU, CTaJld NPUMEHATh BIABIMBAHUE METAIUIMYECKUX CBaW,
OYpOMHBEKITMOHHBIC CBaWl W CTPyHHYIO IieMeHTanuto [94, c. 144-147]. HauGonee
JIOPOTOCTOSIIIIIM MEPOTIPUATHEM OKa3ajoch 00INee YCHUIICHWE KOHCTPYKIIUH, KOTOPOE
JUJISL OT/ICNIBHBIX OOBEKTOB MIPUBEJIO K YBEITMUYEHUIO CTOMMOCTH 1 M2 rormaau g0 100 %,
a «NpuUMeHeHue CUTUKAMU3AYUU, MemalIuieckux u OYpPOUHBLEKYUOHHBIX C8All MOXMCEm
ObIMb PEKOMEHOOBAHO MONLKO 8 0COObIX CYUASX 011 3aKpeNnieHUs OCHOBAHUL Hauboee
OMBEMCMBEHHBIX U YHUKAIbHLIX 00bexmos» [94, c. 177, 179].

B.1. Kpyro, E.A. Copouan, B.A. Kosame [101, c. 8] coobmarmT, 9TO
nedopmali 31aHU Ha TPOCATOYHBIX TpyHTaX B IT. BoiromoHcke, 3amopoxbe,
Huxonone, Xepcone, Ongecce U MHOTMX APYTHX MPOM3OLUIA «H3-3a HEIOCTATOYHO
JIETaJIbHOTO HKCCIIEIOBAHMS MPOCATOYHOCTH TPYHTOB MPHU IMPOBEACHUU HHKEHEPHO-
re0JIOTUYECKUX W3bICKAaHUW, HE IMOJHOTO YyYeTa BIMSHUS MPOCAJOK TIPYHTOB Ha
KOHCTPYKIIMU, B TOM YHCJIC€ Ha CBau IMpPHU MPOCKTUPOBAHUM, HAPYILICHUS TpeOOBaHUM
MPOCKTOB M HOPMATHUBHBIX JOKYMEHTOB MpPU IMPOU3BOACTBE PadOT, HE COOJIIOICHHUS
npaBuwi dKcmutyatauuu... [lpy »>ToM cymMmapHbie 3aTpaThl Ha BOCCTAHOBJICHHE
HOPMaJIBHOM JKCIUTyaTalluk Je(pOPMHUPOBAHHBIX 3IaHUW W COOPYNKEHUM OOBIYHO
coctaBisitoT 20-60 % OT CTOMMOCTH CTPOMTEIHHO-MOHTaXHBIX paboT...B 0coObix
IPYHTOBBIX YCIIOBHUSIX, K KOTOPBHIM OTHOCATCS JIECCOBBIE MPOCATOYHBIC TPYHTHI, ITHU
3aTpaThl BO3pACTAIOT 0 1,5-2, a B HEKOTOPBIX CIydasx Jaxe A0 3 pa3».

B nanpaeitmem (1983-1989 rr.) ma oObekrax BosromoHcka mpuUMEHUIH
OypOMHBEKITMOHHBIE U OypoHAOUBHBIC cBau quaMeTpoM oT 250 1o 1000 MM, daunoit 0o

30-50 m v 3a06uBHBIC 3%/0 cBam (35x35 cm) pmmHOM 10 28 M. Takue cBam 0Ka3aanch OYCHb

JOPOTrMMH, HO B IBA Pa3€ ACHICBJIC CUJIMKATU3alllu.
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[Tpu ananuze nedopmanuii B r. BoarogoHcke cran 4acTo NPUMEHSTHCS TEPMUH
«CpBIB» CBaif, KOT/1a MPOUCXOIUT HE3aTyXarollas Mpocajka cBau MNpyu HE3HAYUTEIHLHOM
npeBbIeHnn npeaensHoi Harpysku [138, m. 9.5]. B CnpaBounuke reorexauka [90]
CKa3aHO, YTO «B MOMEHT Cpbléa CBaWl B TPyHTE OyAYyT MPEOAOJEHBI CONPOTUBIICHHUS
CABUTY y OOKOBOM MOBEPXHOCTH CTBOJIA, a TAKXKE 3HAUYUTEIHLHO PA30BBIOTCS O0JACTH
IpeeIbHOTO PABHOBECHS HUXKE MOAOUIBBI CBAN.

Coser MunnctpoB CCCP B 1984 rony B r. Bonrononcke nposen Bcecoro3nyto
KoH(epeHIno, Ha KOTOpOH MPOAHAIIM3UPOBAIM ONBIT IPUMEHECHUS CBAWHBIX
dyHnamenToB Ha npocanouHbix rpyHTax [130]. 3arem Beimuia HoBas penaxius CHull
2.02.03-85 «Cpaitnbie (GyHAaMEHTHY, C U3MeHeHHeM paznena 8 «OcoOeHHOCTH
MPOEKTUPOBAHUS CBAWHBIX (DYHIaMEHTOB B MPOCAIOYHBIX TPYHTAX).

YyacTHUKY KOHPEepeHIIUH 00bSICHIIN JeopMaIlii OIIMOKaMU MPY U3BICKAHUSIX,
MPOCKTUPOBAHUM, CTPOUTEILCTBE M  OKCIUTyaTalldd 3JaHUM, OTMETWJIH, YTO
CTPOUTENHCTBO 3[IaHUI B TPYHTOBBIX ycioBusAxX |l Tuma, mpu BenuuuHEe MPOCaTOYHON
ToIIH CBbIIE 15-20 M, ABJISIETCS CIOKHON U HE pellieHHoM nmpobiemoit [178], o6paruiu
BHUMaHHE, YTO 3aMauMBaHUE KOTJOBaHa Jayio mpocajaky 23,6 cm, B 1,5 paza Oosblie
nabopaTopHoii npocaaku (10,4-16,0 cm) [89].

M.IO. AGenes u B.M. KpyroB [2] ykazaium Ha HEAOCTAaTOYHOE HOPMATHBHOE
o0ocHOBaHUE OYpOHAOMBHBIX CBall B MPOCAJAOYHBIX IpyHTaX: «/{o mocieqHero BpeMenu
... CUUTAJIOCh, YTO MOJIHASI IPOPE3Ka MPOCAI0OUHBIX TPYHTOB OYpOHAOMBHBIMH BUCIYUMHU
CBasIMU TIOJHOCTBIO MCKJIIOYAET TOBBIIMIEHHbIE OCaaku (yHIaMeHTOB...OmHaKo 3TH
MoJI0KeHUs, X0TsA 1 BKimoueHHble B CHulI 11-17-77, He OblIn B JOCTaTOYHOM CTCIICHU
MIPOBEPEHBI MOJEBBIMU KPYITHOMACIITAOHBIMUA MUCCIIEAOBAHUSMU U HE TTOATBEPKIATHCH
B IIPAKTUKE CTPOMTENBCTBA M  OKCIUTyaTallud 3JaHUM M COOPYKEHHI...
DKcnepUMeHTAIbHBIE UCCIICIOBAHUS IO UCTIBITAHUIO OJJUHOYHBIX CBail B MPOCAIOYHBIX
rpyaTax |l Tum mokazanmm, 4TO BEMTWYMHBI yJIETBHBIX CHJI HETATUBHOTO TPEHUS MOTYT
nocturath 80-50 kKH/M?, a JONOIHUTENBHBIX HATPY30K HA CBaK AUaMeTpoM 600 MM mpu
npocagounor tomme 20 m — 1900-3000 kH. B To ke Bpems Mo mepBOil pemakiuu
CHulI 11-17-77 pacueTHble BEIMYHHBI JTOMOTHUTEIBLHBIX HAarpy30K Ha MOJ00HBIE CBau

cocTaBigroT Bcero Jumb 300-500 xkH».
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Hllecmukpamnaa owiubdKa ONPENCIICHUS HETaTUBHOIO TPEHUS XapaKTEepU3yeT
npo0emMy MPOSKTUPOBAHUS CBaHBIX (PYHIaMEHTOB B TPOCaaouHbIX rpyHTax |l Tuma.
A.A. T'puropsH [58] uznoxuina 0ojiee ONTHUMUCTHYHBIN B3IV HA CHUTYAIHIO B
Bonronoucke: «10-temuuii onvim sxcniyamayuu nokasza, umo ceatinvie YyHOaMeHmbl
8 OCHOBHOM He NOJYYUIU OCAOOK, TPEBBINIAIOIINX pPAacUETHBIC, 32 UCKIIOUueHUueM 24
KOJIOHH (u3 obmiero yucna ~ 2500), mpuueM HauOOJBIIYIO OCAJKy, paBHYIO 29 cM,
MoJIy4HJia oJJHa KoJoHHa Kopiryca Ne 3... Hu 6 oOHom criyuae nem cpuvlea ceati no epyHmy,
umo ceudemenbCmeyen 0 mom, Ymo HeCyujas CnocoOOHOCMb C8all He UCUEPRAHA.
[Tocne 1984 roma amuckyccus O MPUYMHAX MPOCATKU CBAWHBIX (PYHIAMEHTOB B
Bonrogoncke npoioypkuiack B myOaukanusax seaynux cneruamictoB HUW ocHoBanuii.
I'uppocnencTpoit Ha I1uomaAkax AToMMama onpoOoBaj MPAaKTUYECKH BCE
BO3MOXKHBIE CIIOCOOBI YCHUJICHUS OCHOBAHWM: XuMuueckoe 3axKpenjienue ZpyHmoe
(cunukamuzayus), O0ypOUHBEKUUOHHBIE ceau, OypoHadugHvle ceau 21yHOOK020

3aolricenun, ZPYVHMO6ble ceau, cmpyﬁuym mexHoJiocuro uemenmauuu,

epynmouemenmuble céau [71], HO OHU HE OJYUYHIIH IIUPOKOTO PACIIPOCTPAHCHHUS.
[Tocne aBapuii B 1. Bonromoncke Obumn paspadoransi PCH 50-87, B koTopbIx
«ycmpaHeHue  NPOCAOOYHOCMU  DEKOMEHOYemcs  MemooamMu  pecyiupyemozo
3amaqueanus, 2U0poe3pvlea, cuauKkamuzayuu u op.». TexHonaorus paboT He U3JI0KEHa,
HO YKa3aHO, UTO «IPUMEHEHUE HOBbIX MEXHON02ULECKUX peuleHUll O0NYCcKaemcs nocie
Ux sKCnepuMeHmanbHou nposepku no paspewenutro loccmpos PCDOCP, necywas

CNnocooHoCmb _ c8all  Q0JIHCHA OI’lpe()e]lﬂn/ZbCﬂ no _ pesyavmamam  cmamudecKux

ucnvimanuily. 3T METO/Ibl TAKXKE HE TOJyUUIIU PACTIPOCTPAHEHHUE B PETHOHE.

Brixon PCH 50-87 He BHeC CYIIECTBEHHBIX H3MEHEHUN B MNPOCKTUPOBAHUE
CBaliHbIX ()yHAAMEHTOB Ha MpocaaoyHbix rpyHTax IOra Poccuu. U3-3a mpocagounocTn
IPYHTOB NPHUIIIOCH OTKa3aThCs OT CTPOMUTENBCTBA 3aBOAa «DHEpromaimn», Iae K
koH(pepentiuu 1984 rtoma IIHHUHUC mnpoOypus OMOpHYH CKBOKHHY C OoJiee
pocagouHbIMU TpyHTamu [79].

Ha momjanke DHepromaiiia UCHBITANN C 3aMayMBaHUEM T'PYHTOB OypoHaOHUBHbIE

CBau JJIMHOW 28 M u aumameTpom ctBosiia 600 MM C JaT4MKaMH JIaBJICHUS] TPYHTa U B
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oerone caii [69]. Ilpocamounas Tonma 26 M UMea pacYETHYIO MPOCAAKYy 10 36 cMm.
dakTrueckas npocaaka coctapmia 360-460 MM, mpeBbICUB pacyeTHYIO B 1,5 pa3a.

OnbITEl 00OHAPYKUIIH XapAKTEPHYIO0 0COOEHHOCTD JIECCOBBIX T'PYHTOB BoirogoHcka:
3aMayMBaHUE MPOCAJOYHON TOJIIM MPUBOAMUT K HE3HAUYUTEIBHBIM JedopManusM Ipu
[OJIbEME TPYHTOBBIX BOJ M UX BO3PACTAHHUIO IIPH IEPEPHIBAX 3aMaulBaAHU.

[TpoGiieMa cTpoUTENbCTBA HA MTPOCATOYHBIX TPYHTAX B BONro10HCKE COXpaHUIACh
Ha MHorue roabl. B 2004 rony rybepnarop PoctoBckoit o6nactu u nonnpen Ilpesunenta
P® oOcnenoBanu «KpyImHbIe aBapuu HAa MaruCTPaibHbIX KAHAJM3ALMOHHBIX CETSX, B 3-X

MIKOJIAaX M KWILIX aoMmax... .Uz 907 obwexmoe 732 He umerom 2apaHmupo8aHHOU

SKCI/IJZVCZmaMMOHHOIZ Haae.?fCHOCWlZ/l, 134 umerom CEEPXHOPMAMUBHbLE 0ed)opﬂ4auuu.

Ocaoxu ynoamenmos nood HeKOmopviMu OJN0K-CeKUUAMU Oomos docmueau 1,2 m ¢

omknoneHuem om esepmukanu 0,6 m. V3 Haxoadmmxcsi B 3KcIutyatamuu 562,8 kM

BOJIOHECYIIMX KOMMYHMKalMil cBbiie 60% NOpHUILUIA B HErOJHOCTh M HYKIAIOTCA B
3ameHe. CTOMMOCTh pabOT MO TMOBBIMICHUIO HAACKHOCTH 3JaHUM M WHKEHEPHBIX
KOMMYHUKAIMI coctaBisieT 2,4 mipa. pyosei... ['ybepHaTtop ¢ mojampeaoM oCMOTpeIn
OIMH W3 TMPOCEBIIMX JOMOB M MPHUHSIM PEIICHUE O TMEPECEICHUH >KWIbIOB U3

aBapHﬁHOFO A0oMa, IIOCKOJIBKY I[EU'II)HGﬁHIGG Hp€6BIBaHI/I€ B HCM LIpGSBLI‘iElﬁHO OIIaCHO».

3.3. Cau B KpacHogapckom kpae

3.3.1. Cau B 1. KpacHoaape

Ha Tteppuropun KpacHomapckoro kpas npeo0OsafjaroT CpeIHHE U TsDKEIbIE
CYIJIMHKH U TJUHBI | TUIIA TPYHTOBBIX YCJIOBMMA, 00IaJal0le CPAaBHUTEIBHO BBICOKOM
CTPYKTYpPHOW TMPOYHOCTBIO IIPU €CTECTBEHHOM BIAXKHOCTH W PE3KO TEPAIOLIUE
OPOYHOCTh NPU TEXHONEHHOM OOBOAHEHMHM. B HayyHON nuTepaType M apxuBax
IIPOEKTHBIX OpPTraHMU3alMd aBapuU 3JaHUM, ITOCTPOCHHBIX HAa CBASIX M IPOCATOYHBIX
IpyHTax, NPakTUYeCKW He H3BeCTHbl. OTKa3 OT cBalHBIX (YHIAAMEHTOB MPHUBEN K

nehopManuaM HECKOJIBKHX JKUIIBIX JOMOB, KOTOpbIE Tonaiu B eyats [114, ¢. 164-167].

17-3Taxubii kuja0i qom no yi. Ilerpa MeranbHukosa, 7
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[To Marepuanam U3BICKAHWI B OCHOBAaHUU JIOMa JI0 TJIyOMHBI 13 M HaXOoAWIUChH
MJIACTUYHBIE U MSTKOILJIACTUYHBIE JIECCOBUHBIE CYTIECH U CYTIIMHKHU C HU3KUM MOYJIEM
nedopmaiii, KOTOpbIE PEIIMIM YacTUYHO 3aMEHUTh Ha TPYHTOBYIO MOAYIIKY.
HekadecTBeHHOE BBIMOJHEHUE 3TUX PabOT U HEBBIACPKAHHBIN T'€OJOTUYECKUN pa3pes

NPUBEJIH K HEJAOMYCTUMOMY KpEHY JBYX CeKuui noma (puc. 3.23).

Pucynox 3.23 — OOmwmii Bupn >xujoro aoma mo yia. [I. MertampHMKOBa B T.
KpacHonape

OcHoBaHuE JOMa PEUIWIN YKPEIUTh «3aKA4KOU YEeMEeHMHbIX PACMBOpPO8 uepe3
@dyHoamenmuvlie naumsl Ha cmoike cekyuil I u 2 npu omcymcmeuu Kakux-iudo
NPOEeKmMHbIX pacuémos. .. [IpumepHo uepes 3 mecsiya maxux ycunuti cexyuu 1 u 2 yoanoco
pazeecmu Ha mpebyemvle 22—23 cm. OueguoHble MUHYCHI dMUX pabom — nomeps
NPOUHOCMU (DYHOAMEHMHBIX NAUM U HEeCYWUX KOHCMPYKYUU, NPUiecaroujux K CmviKy
yacmet cexyuu 1 u 2 owcunoco ooma... Jom ycneau coamv 00 OQPUUUATLHOZO
0OHAPOO0BAHUS ABAPUUHOL CUMYAYUU, U JUKBUOAYUSL A8apuu 000WNACL HeOOIbUUMU

3PUMBIMU NOMEPSAMU OJISL OKDYHCAIOUJUX ) .

Kunoii kommiexke «Kackaa» no yJ. JleBanesckoro, 187

UeThlpe CEKIMM KOMILJIEKCA CHaydalla 3ampoeKTUpoBaiu 110 20-Tu 3Taxkeul, a B

IPOIIECCE CTPOUTEILCTBA PEIIMIIN I00ABUTh TPH dTaxa (puc. 3.24).
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Yyactrok pacnonoxen Ha Il Hagnmoiimennoil teppace p. Kybans. B ocHoBanuu
(GbyHIaMEHTOB JJoMa HaXOJUJIUCh: JECCOBUIHBIE CYTITMHKN (MOoaysb nedopmanuu £=10
MIlIa), B untepBasie 7,5-11,5 M 3aseranu opraHoOMUHEPaIbHBIE CYTJIMHKHU C MPOCIOEM

Topda (0,5 M), KOTOpbIEe UMEIH MOAYJU AePOopMallK, COOTBETCTBEHHO, 5 1 3 MI]a.
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Pucynok 3.24 — O6muii By sxmtoro komiiekca «Kackaay B r. KpacHomape

CHauana 3anpoeKTHpOoBaiu OypoHAaOMBHEIC CBaW JMOO IeMeHTanus rpyHToB. Ho
3aTE€M «N00 PA3HbIMU CEKYUAMU ObLIU NPOBEOEHbl PA3Hble 8UObL YKPENTIEeHUs HA PA3HYIO
enybuny. Jlukeuoayus kpenog ovlia npogedena ¢ nomowwio yemenmayuu. Kpenor cexyuti

Obl UCnpaesjlieHbl NPpUMeEpPHO 6 mederHue 2 MmecAyes. ﬂ]l}l OKpyaHcaromux 30aHULl_dMmu

pabomvl cmaiu nPUYUHOU cepbesnblx degpopmayuii u pazpyuienui» [114, c¢. 164-167].

Boennsbiii ropoaok no yJa. Typrenesa, 229/1

BoeHHBII TOPOJIOK BKJIIOYAJI CTPOUTENBCTBO 19-3Ta)kHOro noma u3 6-Tu OJOK-
cekiuit Ha 1188 kBaptup (puc. 3.25). Yuacrok pacnosioxen Ha |1l Teppace p. Ky0Oans.,
UMEIOIIEH TeoJornYecKuil pa3pes: 1 U 2 — HachIHbIE TPYHTHI (CYTIIMHOK) MOITHOCTHIO
10 2,4 M; 2) CYyrJIMHOK JIECCOBUIIHBIN, HPOCAOOUHBLI, TYTOTUIACTUYHBIM IO TEKY4ero,
MOTIHOCTBIO 710 6,9 M; 3) CyTTTMHOK TSDKEIbIN, TBEPbIiA, HEMPOCATOUYHBIN, MOIITHOCTHIO
10 3,3 M; 4) CYIJIMHOK JIETKUHM, MOJyTBEP/IbIi, HEMPOCaT0YHBIN, MOITHOCTHIO 710 2,0 M;
5) mecok MeJNKWil, TUIOTHBIA HACBIIIEHHBIA BOJIOM, MOITHOCTBIO 110 0,7 M; 6) CYrJIMHOK

JIETKUHM, MATKOIUIACTUYHBIN; 7) Ccynech IJIaCTUYHAs; 8) MECOK CpeaHEd KPYMHOCTH,
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IIJIOTHBIM, HACBIIEHHBIN BONOU. MHXEHEPHO-TEOIOrMYECKHE XapaKTEPUCTHKU JaHbl B

tabmn. 3.18.

Tabmuma 3.18 — HWHXEHEPHO-TEONIOTUYECKUE XapaKTEePUCTUKA TPYHTOB Ha
IUIOIAKE BOEHHOT 0 ropojika B . KpacHonape

No W, p, Pd, e, I.e. S, Wi, | Wy, | 1p, % [l oe. | Ey E., C,xlla | £, rpan. Je,
urm | % | /M | /M I.e. % % MIla | MIla MIla
3 21 2.04 1.69 0.610 0.93 40 23 17 0 27 22 36/30c3 24/23c¢3 3.17

4 20 1.99 1.66 0.615 0.87 28 19 9 0.11 29 - 30/26¢3 20/22¢3 2.52
5 23 2.02 1.64 0.616 0.99 - - - - - 35 0 34/c3 12.7
6 28 1.96 1.53 0.762 0.99 32 22 10 0.60 14 8.9 26/19c3 11/19¢3 13
7
8

24 2.00 1.62 0.645 0.99 25 20 5 0.80 22 5.8 24 25 1.6
23 2.06 1.67 0.586 1.00 - - - - - 40 -

['pyHTOBBIE BOABI HAXOAWINCH HA TIyOune 8,1-12,5 M. MoIHOCTH MpocagoyHOM
Tonmy | THma TpyHTOBBIX ycioBHM cocTaBisuia 9,9 M. CedCMUYHOCTh IUIOMIAAKU §

0aJuIoB.

Pucynok 3.25 — O6mwmit Bua KOpImycoB BOGHHOTO ropojika 1o yi1. Typrenesa, 229/1

@DyH/IaMEHTHI YEThIPEX CEKIMil — 3a0MBHBIC k/0 cBau JUIMHOU 15 M U ceueHueM
350x350 MM ¢ MOHOJIUTHBIM TIEPEKPECTHO-IEHTOYHBIM pOCTBEpKOM ToIrHOoNU 600-800
MM. @YH/IaMEHTBI ABYX APYTHX 31aHUA — MOHOJUTHBIE /0 TIHUTHI TOJUUHON 900 MM.

B 2014 roay B creHax v nepekpoITUsX 21-3TaxHoi cekiuu Ne 3, moCTpOeHHOM Ha
wte 55,8 x 17,4 M, TonuuHoit 900 MM, 0OHapY>KUITM MHOTOYMCIIEHHBIE TpeuHbl 1-1,1
MM. DKCIEPTHI MPU3HAIMN 3/1aHUE aBapUUHBIM, T.K. KOHCTPYKLUHU «HCUEPIATN HECYLIYIO
CIOCOOHOCTh M UMEETCS OMACHOCTh UX OOPYILICHMs». DKCHEPThl OTMETHIIU, YTO ObLIO

BBINIOJIHEHO yCWJIEHHE (YHIAMEHTa M 3aKpEIJIEHUs TPYHTOB, HO CJEIOB 3THUX
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MEpONpUITHA OHU He oOHapykumu. [Ipuunny nedopmaruii 0OBICHUIN MEPETrPYy3KOM

KOHCTPYKIIMH, HO BO3MO>KHA U HEPABHOMEPHAS MPOCAIKa CIA0bIX TPYHTOB.

3.3.2. JIpyrue oobexThl B KpacHogapckoMm kpae

CuitocHblii kopnyc B ctaHuue Boiceakn

Ha mutommaake cTpouTenbCcTBa CUIIKOPITYCa IPOCAI0UHbIE CYTIIMHKY 1 TJIMHBI UMEITH
MontHOCTh 10,2 M 1 pacuetHyto npocaaky 13,7 cMm (I Tun npocagounoctn). [logzemusbie
BOJIbl HAXOIUJTUCH Ha TIyOune 15,2 M. XapakTepuCTUKY IPyHTOB JaHa B Ta0i. 3.19.

Tabmuma 3.19 — XapakTepucTUKH TPYHTOB Ha IUIOIIAJIKE CHIJIKOPITyCa B CT-IIC
Bricenku

Ne W, |p,/™M%| pa | & me [Shae | WL, | Wy, | 1p,% | I, me | E, Esan, C,xlla | f,rpan.
U | % /™° % % MIla | MIla
1 22 1.69 1.38 0.969 0.62 38 19 19 0.18 9.3 7.7 42 14

2 24 1.78 1.43 0.901 0.73 36 18 18 0.35 111 9.1 49 17
3 24 1.84 1.48 0.849 0.79 42 21 21 0.14 15.8 12.9 48 17
4 24 1.94 1.57 0.743 0.87 44 20 24 0.15 24 24 56 17
5 26 1.96 1.55 0.747 0.95 38 19 19 0.37 14.9 14.9 48 15

[TepBoHAYAJIBHO CUITKOPITYC 3aMIPOCKTUPOBAIIA HAa 3a0MBHBIX #k/0 CBasX IIUHOM 12
M, HO 3TOMY IIOMEIIaIM COCETHUE 3[aHUs W OTCYTCTBHE HECYIIETO CJIos. 3aTeM
onpo6oBai OYpOUHBEKITMOHHBIE CBaU, KOTOPHIE HE JJAJTH MOJIO0KUTEILHOTO pe3ysIbTaTa.

[To mpoekTy aBTOpa OCHOBAaHHME CHJIKOPIYCa YKPENHWJIW TPYHTOBBIMH CBAasSIMHU.
CHWIIOCHBIHN KOPITYC MOCTPOUIIH Ha /0 mutute (puc. 3.26).

B ymioTHeHHOM MaccuBe MONYyYWIH: Kodpguuuenm ynaomuenus Keom 6 mene
zpyumosuix céait Kcom=1,00; meancoy ceaamu ¢ cyznunxe NI'3-1 — Kcom= 0,946, 6 cnrune
NUI'3-2 Kcom= 0,990. PacuerHbie XapaKTepUCTUKU C OOJIBIIUM 3allacOM COCTaBWIIU: y20.1
enympenne2o mpenusa ¢ = 18°, C = 0,035 MIla, mooyns oepopmayuu E =25 Mlla B Tpu

pa3a npeBbICUI MOYJIb JIe(popMauy €CTECTBEHHOTO TPYHTA.



Pucynok 3.26 — CunocHslii kopiryc ¢pupmsl "Arpokomruiekc” B cranuiie Beicenku
Koreasnaa Q00 Ky0anckass koMnaHus «JIAT-Maca0» B ctannne Tonaucckon

Ha miomaake cTpouTenbCcTBa KOTEIbHOM MOIIHOCTh IPOCAJ0YHBIX CYIJIMHKOB
coctanisita 8,8-10,0 M, a pacdyeTHas mpocaaka OT COOCTBEHHOTO Beca gocturana 13,8 cm
(I Tum rpyHTOBBIX ycinoBuit). [ pyHTOBBIE BOABI 10 TTyOUHBI 20 M HE BCKPBUIH.

CHavaja ObUIM 3allPpOCKTUPOBAHBI M BBIMOJHEHBbI 3a0uBHBIC cBau (puc. 3.27).
HcnpiTanus mokas3aiym HeHaeKHOCTh CBa, pelIiii CpyOUTh X OTOJIOBKH, & OCHOBAHHE
YKPENUTh TPYHTOBBIMH CBAasIMU TI0 MIPOEKTY aBTOPA.

,
s 1.
B imyi

— EPUTR TN B
il %

Pucynok 3.27 — 3ameHa HeHaJEC)KHBIX 3a0MBHBIX CBall Ha TPYHTOBBIC CBaW Ha

TJIOMIAIKE CTPOUTETLCTBA KOTENBbHOM B cTaHuIle TOumucckon
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3.4. Cau B Kadapauno-baakapuu

B omybOmukoBaHHOW JUTEpaType Mallo CBEIEHWHW O JIECCOBBIX TPYHTax
Kabapnuno-bankapuu, xotst ux momHocTh gocturaet 70 m [13]. B 1924 roay Havamm
ctpouth Majo-KabGapaAuHCKYI0 OpOCUTENIBHYIO CUCTEMY, KOTOPYIO 3aKOHUMIU B 1929 T.
¥ KOTOpasi cpa3y HCIbITalla KaracTpodudaeckue Aeopmariuu ¢ mpocaakoi 1o 0,8 m [156].
[Ipocanounsie MIPOLIECCHI B OCHOBHOM OCJIOKHUIIU CTPOUTEIHCTBO
TUAPOMEINOPATUBHEIX coopykeHud. CBaiiHble (yHIAaMEHTHI TPUMEHSIOTCS Ha

€IUHUYHBIX 00BEKTAaX.

KwnJioit 1om no yia. Hormosa, 20

[Inomanka CTpOUTENBCTBA 7-3TAaXKHOTO JJOMA PACIOJIOKEeHA B LieHTpe I. Hanpunka.
B reonornyeckoM paspese npocaiouHble CyJIMHKY | THIIa pactipocTpaHeHbl 40 TITyOUHbI
7,9 M, HIKE BBIJIEJICH CYTTIMHOK HenpocaaouHsii (7,9-10,3 m) u raneunuk (7,9-12,0 m).

I'pynTOBBIE BOAKI 10 r1yOuHBI 12,0 M HE BCKPBITHI.

XapaKkTepUCTUKU CYTJIMHKOB NpuBeeHbl B Ta0u. 3.20. B 1aHHBIX yCIOBUSX aBTOP
3alpOEKTUPOBaTh OypOHAOUBHbBIE CBAaU-CTOMKH, ONUPAIOIINECS Ha TaJeUHUK.

Tabmuma 3.20 — Xapakrepuctuka rpyatoB UIM-2

Ne [TnoTHOCTH, I/cM® Bnaxunocts, % Ip,% |l oe. |e, me. Sr,  |E, MlIla, |(c, MIla
urs | ps P Pd W WL Wp A.€. | 3amou.
2 2,71 | 166 |1,46 14 26 18 9 -0,49 | 0,863 | 0,43 341 1,17

ABapuiinblii uex B ¢. [Iposerapckom

Ilex mo mepepaboTKe CETbCKOXO03IHUCTBEHHON MPOAYKIIMK OB mocTpoeH B 2016
rojy Ha OypoHaOMBHBIX /0 cBasix nuamerpom 530 MM u amuuo# 13,5 M. dedopmarmu

3/1aHUS] HAYaJIUCh BO BPEMs IyCKO-HAJAJOYHbIX UCHbITaHuW. [Ipon3onuio paspymeHue
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KaHaJM3aIMOHHBIX JIOTKOB, IJIUTOYHOT'O MOKPBITUS MOJIOB, IEPEKOC MEPETOPOIOK U T.1.
Hecyriue kooHHBI pocenu 10 23 ¢M Co CKOPOCThIO 5 cM B Henento (puc. 3.28).

B reonormueckom paspeze mo rayOunbl 13,8 M OBLI MPOCATOYHBINA CYTIIMHOK,
ITOJACTUIAEMBIN UCKOIIAEMOM I0YBOM, KOTOPYIO PUHSIA KAK HAJICKHBIM HECYIIIUH CIION
uisi OypoHaOuBHBIX cBad. I[IpoeKTHUPOBIIMKK (OPMATIBLHO PACCUMUTAIN HECYIIYIO
cnocobHocts cBaih (11,8 T1Cc) 06e3 ydera 3amMauMBaHUS TMPOCATOYHBIX TPYHTOB,
HEraTUBHOTO TPEHUS U CEUCMUYHOCTH TUIOMIAIKU 8 GaioB.

Ha stom 00BekTe, Kak ¥ Ha MHOrux apyrux odOwekrax Cepepnoro Kapkasa,

pocajKa CBail obrousia IPOCAAKY OKPVYKAIOIICTO I'PyHTA, T.C., YTO OYCHb BAXHO,

OTpHUIATCIIEHOC TPCHHUC OTCYTCTBOBAJO, a OOKOBOE TPCHHUC M COIIPOTHUBJIICHHUC IIOJ

TOpLHaMHu cBaii He 00ECIIEYNIIO UX VCTOfI‘-IHBOCTB.

Pucynox 3.28 — Apapwmiieplii 1ex B c. [IpoieTapckom, MOCTPOCHHBIH Ha
OypOHAOUBHBIX CBasIX
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3.5. CBau B YeueHckoii pecny0mnke u UHrymernu

B nauane 70-x rr. BceoOlee BHUMaHUE MPUBIEKIO Pa3pyILICHHUE KUJIOTO 62-
KBapTUPHOTO JoMa HEPTSAHUKOB B 1oc. ['oparopckuii, BO3BeACHHOTO Ha 12-MEeTPOBBIX
3a0MBHBIX CBasX B IPYHTOBBIX ycioBusax |l Tuna mo npocamounoctu [183]. Kupnnunoe
4-sTakHoe 3/1aHue pazMepamu B miaHe 67,2x12,0 M co cOOpHBIMU /0 MEPEKPHITUSIMH,
3aMOHOJIMYEHHBIMU B CTEHBI, UMEJIO Harpy3Ky Ha oOpe3e IOKOJIs [0 HAPYKHBIM CTEHAM
— 13,1 /M, a mo BHyTpeHHel crene — 21,38 1/mM. [loxg pocTBepkoM ObLIa yCTpOeHA
IPYHTOBAs MOAYLIKA TOMIMHON 0,6 M ¢ INIOTHOCTBIO CyX0ro rpyHTa 1,7 1/Mm3,

B mepBblii roj sKcmyaTauy JOMa MPOM30LLIO 3aMauyMBaHUE MPOCATOYHBIX
CYIJIMHKOB, W 3JaHHE OKa3aJloCh HEMPUTOAHBIM i TpokuBaHus (puc. 3.29).
Pa3pymienne noma OOBACHWIM OIIMOKOM MPOEKTUPOBIIMKOB, KOTOPbIE HE YWIH
IPOCaJ0YHOCTh TPyHTa MOJ HIXKHMUMH KOHLAMu cBaid. [lo oIleHKe TI'pO3HEHCKUX U
pOCTOBCKUX crenuanuctoB [183] «npu npoexmuposanuu ooma 0vL10 BbINOIHEHO
mpebosanue Pykosoocmea (6 epynmosoii moawe noo ocmpuem ceau 0,<0,02 npu P=2,5

ke/cM?)», 3T0 oTpulaerca B kaure [59, c. 144].

Pucynok 3.29 — Pa3pymenne xuinoro noma B mmoc. ['aparopst YHUACCP: a) oGrmii
BUJI; 0) aBapuiiHble Aedopmanu B ypoBHe 1-ro ataxa (poro b.®. I'anas, 1972 r.)

JlomoJIHUTENbHBIE W3bICKAHUS TOKa3ald, YTO pacueTHas MpOocajKa COCTaBIsET
105-120 cm, a Ha rmyOune 16-18 M oTHOcUTenbHas npocanodHocTh paBHa 0,02-0,03.
YcTpaHuTh MPOCAJOYHOCTh PEUIMIIN  «OP2aHU308AHHLIMY» 3aMadlBaHUEM, KOTOPOE

MIPUBEJIO K TIOJIHOMY pa3pymieHuto moma. Ha puc. 3.30 mokasana nmpocaaka 3manus: 1)
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MOCJIE aBapUIHOTO 3aMayMBaHMUsl, 2) MOCJIe€ OPraHU30BAHHOIO 3aMayuBaHus U 3) mociie

cTabuiu3anuu aedopmaIui.
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Pucynok 3.30 — Cxema pacnonoxxeHus cBail u rpaduku nedopmanuii xKujioro
noma nocenka ['oparopckuii: 1 — npegopmanuu mocie aBapuiHOTO YBIOKHEHHS; 2 —
nedopmal Mpu OKOHYaHWU OPraHM30BAaHHOTO yBiIaxHEHUs; 3, 4 — nedopmanuu B
npolecce cTabMIn3alii OCHOBAHUS MOCIE OPIaHU30BAHHOTO YBIIAXKHEHHUS.

[locne He3HAYMTENBHBIX MpEeAaBapUHBIX AedopMaliiii, 3JaHUEe MOMXHO ObLIO
BOCCTaHOBUTh M  cmnactd. llomHoe ero  paspylieHHe  MpOU30LUIO  TOCIHe
«OpPraHU30BaHHOI0» 3aMayMBaHUA, KOTAa Ipocajka cBal yBenuuuiachk ¢ 0-29,4 cm no
77,6-116,9 cm, T.e. coBnaia ¢ pac4eTHOM MPOCAIKOM, MTOTYyUYEHHOM MPH JOTIOTHUTEIBHBIX

U3BICKAHUAX. TakuM xe «OPraHu30BaHHBIM 3aMa4YHMBaHHUCM)» OBLIT paspyuicH TJIaBHBIN

kopryc 3aBoaa JKbU B r. bynennoscke B 1976 rony [33].
Epmoaosckuii esarop B ¢. Aiixan-Kana

DneBatop HaxoauTCs BOIM3M /11 cTaruu EpmorioBckasi, Ha Tepputopu ¢. AjxaH-
Kama. Tlnomanka pacnonoxena Ha Il teppace p. Cynmxka. o riuyounsr 18,5 M Obun
pacIpoCTpaHEH MPOCATOUHBIA CYTJIMHOK ¢ pacu€THou mpocaakoit 20,1 cM, umeromuii

xapaktepuctuku: W = 20%, pg = 1,40 r/em®, e = 0,964, S; = 0,56, W, = 30 %, W, =18 %,
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lb=12, 1. =-0,15, E,4,, = 8 MIla, C=55klla, £ = 25°. CelicMUYHOCTD IIOMIAIKY IPUSIIH
paBHOM &8 6a106 TIpU 3aMaYMBAHUU TPYHTOB.

Y4uuTsiBas OONBIIYI0 MOIITHOCTH MTPOCAIOYHBIX TPYHTOB, BEICOKYIO CEICMUYHOCTD
U OTCYTCTBHME HAJIEXKHOTO HECYILETO CJIOS ISl CBAaWHBIX (DYHIaMEHTOB, OTKa3aJIUCh OT
343 cocraBHbIX 3a0uBHBIX cBail C-12-35 W yIUIOTHWIM OCHOBaHHE TIyOMHHBIMU
B3PbIBAMH U TPAMOOBaHHUEM.

B3peiBbl npoBenu BOu3u (14 M) ot xkene3Hou qoporu PoctoB—baky u B 25 M 0T
COCEIHUX 3[IJaHWH AJIeBaTOpa C KOHTYPHOU 3alIUTHOM TpaHIieei rimyounoi 4,5 m. Cpasy
MOCJIe B3pBIBOB MPOU30NLIA Mpocaaka AHa KoTioBaHa Ha 50-60 cM ¢ oOpa3oBaHuEM
ri1yOOKUX TPEIIMH 10 ero nepumMerpy. PoctoBckuii [IpoM3epHONPOEKT 3aipoeKTUPOBaA
/0 TuTy ¢ Harpy3ko# no nojomise ¢pyHaamenta 0,30 MIla. CtpoutenbcTBO 3a€BaTopa
3akoHunsu B 1985 r. ¢ sxoHomumert 150 Teic. pyOneit (mucbmo CoBeta MuHHCTPOB

Yeueno-Unrynickoit ACCP Ne792/4 ot 18.07.1983 r.).

Ikosa Ne 5 B r. MaJarooeke

3a nocnenHue rosl B Manrooeke HOBbIC KUJIbIE JIOMa UCTIBITANU MPeIaBapUiHbIC
nedopmanuu, s NpeaoTBPaEHUsS KOTOPBIX MPUMEHUIIN IITHEKOBBIC CBaH.

Tpexataxxknoe 31aHue MKOJbI HA 704 yyeHndecknx Mecta (puc. 3.31) moctpousu
B 2012 rony Ha OypoHaOUBHBIX OETOHHBIX cBasX JuHON 16,0 M u quamerpom 600 Mm.
B 2015 rony B ee cTeHax NOSIBUIIMCH TPEUIUHBI, CBA3aHHBIE C POCAJOYHOCTHIO TPYHTOB.
3amauyrBaHUE TMPOCATOYHBIX TPYHTOB aTMOC(EpPHBIMU BOJAMHU TPOU3OINIO Yepe3
HEYIUIOTHEHHYIO0 00OpPaTHYIO 3aChINKY U MPUBEJIO K «CPBIBY» BUCSYMX CBA.

B ocHoBanuu 3manust no rayouHsl 12,3 M ObUIM TPOCAJOYHBIE CYTJIMHKHA C
pacyeTHOM MPOCaIKOM OT COOCTBEHHOT0 Beca 22,1 ¢M, TOACTHIIAEMbIC HEITPOCATOIHBIMH
MJIACTUYHBIMU CYTJIMHKAMH M TJIMHAMH CO CTETICHBIO BIAXXHOCTH, OJn3KkoH Kk 1,0.

['pyHTOBBIE BOJBI U3bICKATENN 0 TTYyOHMHBI 20 M HE OOHAPYKUIIH.
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[Ipu npoexkTHpOBaHUY CBail TOMYCTHIIH IBE OLIMOKH: HE TPOBEN UCIIBITAHUE CBAl
C 3aMayuBaHMEM, a HIDKHME KOHLBI CBAall OKAa3aJluCh B CYITIMHKE C IIOKa3aTeleM

Tekydectu 6osee 0,5, 4TO 3ampenaeTcsi B CEHCMUYECKUX pailoHax.

= [
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Pucynok 3.31 — [llkona Ne 5 B . Manrobeke ¢ TpemnHaMu B HAPY>KHBIX CTEHAX

OO0mexuTue 1Js1 ceMeil BoeHHOCay:xamux B ¢. Tycxopoiit Utym-Kanunckoro

paiiona YP

[Tnomaaka pacnoJioKeHa Ha ASTIOBHAIILHOM CKJIOHE C MOTEHIUAIBHBIM OMOJI3HEM
U ceicMUYHOCTRIO 9 OatoB. [loa3emMHbIC BOABI HE BCKPBITHI.

N3-3a npocagouHOCTU CYINIMHKOB | THIIa MOITHOCTHIO 6,5 M 4-XdTaKHOE 3/1aHHUE
obmexutus (40,7 x 17,5 m) 3anpoexktupoBanu Ha 201 OypoHaOMBHBIX CBasX-CTOMKaX

nuamerpom 500 MM u anmHOM 10 M, 3arTyOJIEHHBIX B IIeOEHB AJIEBPUTOB U TIECYAHUKOB.
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CobOopHast MeueTh B . Marace

B Marace npucTynuiu K CTpOUTENbCTBY YHUKAIBHOTO 31aHust COOOpHOI MeyeTH
Ha 8000 mossuxcs (puc. 3.32). B kauecTBe ()yHIaMEHTOB BBIIIOJHUIN 3a0MBHBIEC CBAU-
CTOMKH, ONMHparoIuecs Ha rajedyHuk Ha riryoune 7,0 M. B 2016 roay Ha ydactke ¢
POCAJAOYHBIMU CYTJIMHKaMH ObUTM OOHApYXEHBI TPEIIMHBI B MOHOJIUTHOM POCTBEpKE,
MPOUCXOXKJIEHUE KOTOPBIX OCTAIOCh HEOOBACHHUMBIM. ABTOP B COCTaBE KOMHUCCHU
o0BsicHMI 00pa3oBaHUE TPEIIMH HE HAPYIIEHUEM TEXHOJOTUU TPHU BBHIMOIHEHUU
pOCTBEpKa, a BOBMOXKHBIM MOIBEMOM 3a0UTHIX COCETHUX CBail Mpu 3a0UBKE OUepeTHOM

CcBau.

-

Pucynok 3.32 — [IpoekT u Hauaao CTpOUTENbCTBa COOOPHOI MeueTH B . Marac

3.6. BuiBoabI mo riaase 3

BriepBblie BBINOIHEHHBIN 0030p AepopMannii 31aHUN U COOPYKEHHM, TOCTPOEHHBIX
Ha CBalHBIX ()yHJAMEHTaxX W MPOCATOYHBIX I'PYHTaxX, HE OXBAThIBAET BCE aBapUiHBbIC
CUTYyalllH, HO TTO3BOJIIET JaTh HEKOTOPBIEC MIPEABAPUTEIBHBIE PEKOMEHAAIMN U YKa3aTh
HanpasyieHue 10 3((EKTUBHOMY HCIOJb30BAHUIO 3TOTO0 HWHAYCTPUAJIBLHOTO BHUA
(yHIaMEHTOB B CIIO’KHBIX TPYHTOBBIX U ceilicMuueckux ycnoBusax FOra Poccuu:

1. Kaxxnas aBapuitHas cuTyauus JOJDKHA CTAaTh IPEAMETOM TILATEIBHOTO aHAIN3a
C IPUBJIICYCHHEM CIEHHUAIMCTOB-CMEKHUKOB: M3BICKATENIEH, NPOEKTUPOBIIUKOB,
CTpoUTENEH U HAyYHBIX PaOOTHUKOB;

2. HeoOxoaumo yCWIHTh HAay4YHO-TEOPETHUECKHE WCCIIEOBaHUS MJid OIEHKU

HECYIIEeW CIMOCOOHOCTH CBall B MPOCAJAOYHBIX TPYHTAX, HE OTrPAHUUYUBASICH TOJIBKO
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ONBITHBIM ~CTAaTMYECKUM OMNpPOOOBAaHMEM HArpy>KEHHBIX CBail C 3amMadyMBaHUEM
KOTJIOBAHOB;

3. 1711 OTIBITHOM OLIEHKH HECYIIe CIOCOOHOCTH CBail HEOOXOAMMO pa3padoTaTh U
BHEJPUTH B IPAKTUKY U3BICKAHUN CHEUAIBHOE CEPUITHOE 000PY10BaHUE;

4. Heo0X0uMO BBIMOJHUTH PEBU3UI0 HOPMATUBHO-cTpoutenbHO 0a3bl (CHulI,
I'OCT, CII u ap.) ¢ y4eToM IMOJOKUTEIBHOTO W HEYAAYHOI'O OIbITa HMPUMEHEHHS

CBalHbIX (PYHAMEHTOB Ha MPOCAJOYHBIX TPYHTAX U B CEICMUYECKUX pallOHaX.
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IJIABA 4. METO/IbI IOBBIIEHUSA HECYIIEN CIIOCOBHOCTHA
CBAMHBIX ®YHIAMEHTOB B IIPOCAJIOYHBIX TPYHTAX ITPU HOBOM
CTPOUTEJIBCTBE U PEKOHCTPYKIMU CYHIECTBYIOLIUX
OBBEKTOB

B.U. KpytoB u np. [98, c. 84, 298] 1y1g noBbIIEHNS HECYIIEH CIOCOOHOCTH CBaid
¥ YCTpaHEHUS] HETaTUBHOTO TPEHUSI PEKOMEHAYIOT YIUIOTHEHHE MPOCAI0OUHBIX TPYHTOB,
B YaCTHOCTH, 2pYHMOewvimu ceéaamu. Ilpu 3TOM OHU OTMEYAIOT, YTO «YHIOMHEHUE

I’lpOCCl()Ollelx ZcPpyHNo6 ZcPpYHMoOBbIMU CeAAMU ... 00bIYHO npueoc)um K yeeiudernuro

cmoumocmu, WH?V@O@MKOCWIM, CDOKOE6 6blnOJIHEHUA pa60m HA 6€JIUYUHRDbL, npesbluiarouiue

YCMpoUcmeo  ceaunvlx _@ynoamenmosy. Bplcokags CTOMMOCTh TPYHTOBBIX CBail

OOBSCHSAETCSI YCTapeBIIeH TEXHOJOTMEH HAOMBKHM TPYHTA B CBAl0 M MCIOJIH30BAHUEM
nopororo Oypoporo cranka BC-1M. B artoii ke pabore [98, c. 431-436] ommcana
YCTapeBIIasi TEXHOJOTHUS 2UOPOB3PLIGHO20 YNIAOMHEHUsA TPOCAJTOYHBIX TPYHTOB,
OCHOBaHHas Ha pekoMeHaanusax 1984 roma [133].

Ha  kagenpe  «CtpoutensctBo»  CeBepo-KaBkasckoro  (enepanbHOro
YHUBEPCUTETA C y4acTHEM aBTOpa MOJYYHJIM PACIpPOCTpaHEHUE JBa HOBBIX METOJa
YIUIOTHEHHUS MPOCAJT0YHBIX TPYHTOB — ITyOMHHBIE B3PBIBBI U ITHEKOBBIC cBau. [ ux
MPaKTUYECKOTO MPUMEHEHUSI cocTaBlieHbl «llocobue no ynaomueHuio npocadoyHvlx
Jéccoevlx 2pynmoe 2ayounuwvimu e3pvieamu ¢ yciaoeusax Cesepnozo Kaexasa
(uszvickanus, npoekmuposanue, npou3eoocmeo paovomy [41] nu «Pexomenoauuu no
NPOEKMUPOBAHUIO U YCMPOIICMEY OYPOHAOUBHBIX ZPYHIMOBBIX CEAll, U320M06/ICHHbIX

UIHEKO0BbIM CROCOOOM 6 RPOCADOUHBIX U C1adblx 2pyHmaxy [45].

4.1. YIu1oTHeHHe NPOCa0YHbIX TPYHTOB IJTyOMHHBIMH B3PbIBAMH

CIT 22.13330.2011 [158, m. 6.1.22] pekoMeHAyeT YCTpPaHATh IPOCATOUYHBIC
CBOMCTBA TPYHTOB «8 npedenax celi npocadOyHOl MoIwU — 2TYOUHHbIM YIJIOMHEHUeM
2PYHMOBBIMU C8AAMU, NPEOBAPUMENbHbIM 3AMAYUSAHUEM SPYHIMO8 OCHOBAHUL, 8 MOM

yuciue c ZleﬁuﬂHblMu e3povleamu, XuMudeCKuUM Uil mepmudecKum 3aKpenieHuemy.
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TexHUKO-?5KOHOMUYECKOE CPaBHEHHE ITHX CIOCOOOB MOKA3bIBAET, UTO MOJHOE U
OBICTpOE yCTpaHEHHE MPOCAJTOYHOCTH B MONIHBIX J€ccoBbIX Tojmax (Hg > 20-25 m)
CesepHoro KaBka3a npakTH4ecKyd HEBO3ZMOXXHO 0€3 MPUMEHEHUS TTyOMHHBIX B3PBIBOB,
y UCTOKOB KOTOphIX cTosuin FO.M. Abenes u .M. JIuTBHHOB.

FO.M. AoGenes [4-7] B Hayaie 30-X roI0B HPEUIOXKIII YILIOTHATH IIPOCAT0YHBIC
TPYHTBI YJJTMHEHHBIMHU 3apsAJIaMU B CKBRXKHMHAX-IIITYPaX C €TI0 YCTPONUCTBA IPYHTOBBIX
cBail. B 1936 rony 3TOT METO1 IPUMEHUIIN IIPU CTPOUTENBCTBE 3aBO/IA «3AMIOPOKCTAIbY.
B 1960-61 r.r. ®@yHnameHTHpoeKkT BBHIMOAHWI 20 THICAY TPYHTOBBIX CBall IpHU
CTPOUTENBCTBE KPYIHOTO npeanpusTus B KpacHospcke.

[To FO.M. AGeneBy [6, c. 140] mpeumytiecTBa B3pbIBHBIX pabOT 00YCIOBICHBI: 1)
Ype3BbIYAHON KOMIIAKTHOCTBIO SHEPTHH, COAEPKAILEHCS BO B3phIBUATOM BEILIECTBE; 2)
Jerkoi TpaHcnopTtabenbHOCThIO BB; 3) oTcyrcTBHEM B HEOOXOIMMOCTH JAaXKe B
npocTeiieM 000pyTI0BaHUHU JIJIsl TPEBPAILICHUS XUMUYECKON SHEPTUH B MEXAHUUECKYIO
paboty; 4) BO3MOKHOCTBIO IPOU3BOIUTH CUJIOW B3phIBA TOYHO TO KOJIMYECTBO palOTHI,
KOTOpO€ TpeOyeTcs B KAKIOM OT/IEIBHOM CIIydae.

Hamm nonbeiTkn onpo6oBaTh ¥ BHEAPUTH MeToa FO.M. AGerneBa noka He NOTy4nIIn
HOJIEPKKU CO CTOPOHBI cTpouteneid. KamydaeTHsle monocTy mociae B3phIBOB MOYKHO
3aIOJIHUTh JFOOBIM pab0YrNM MaTEpPHaIOM M YIUIOTHUTH ITHEKOBBIM criocoooM [36].

HecmoTtpst Ha To, uto MeTton FO.M. AGenesa Bomren B HopmatuBel [129; 148], B
ycaoBusix CeBepHoro KaBkaza ero nmoka He mpuUMeEHsIIOT. JJaHHBIN METO B TPOCATOYHBIX
IpyHTax € ONTHUMaJbHOW BIAXHOCTBbIO HE TpeOyeT BOABI M MPAKTUYECKH HE HMEET
OTrpaHUYCHUM 110 ITyOUHE. 3aBajibl B3PHIBHBIX CKBAXKUH B MAJIOBJIAYKHBIX TPYHTAX MOXKHO
YIUIOTHUTH ITHEKOBBIM CIIOCOOOM C OJHOBPEMEHHBIM YCTPONCTBOM TPYHTOBBIX CBai.
Ot1oT MeTo1 HanboJiee 3 (HEKTUBEH B O€3BOJIHBIX CTEMHBIX pailoHax [IpenkaBkazbsl.

T'uopoe3pwienoii memoo 6v11 npenyioxxeH .M. JIuTBuHOBBIM B 60-€ IT., YCIICIITHO
orpoOoBaH cHavana Ha YKpauHe, a 3ateM Ha CeBepHom Kaskaze [108-113].

B otnuume ot cnocoba W.M. JlutBunoBa, Ha CeBepHom KaBkaze mnosyuniia
pacrpocTpaHeHre Oojiee MPOCTasi TEXHOJOTUS THUIPOB3PHIBHOTO  YINIOTHEHMS

IPOCAJI0YHBIX TPYHTOB, KOTOpas OTJIMYACTCS CICAYIOIUMU ocooeHHocTsaMu [37; 41]:
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- 3apsaael BB pasmemaror He Ha royoune 0,75Hg, a Ha HEOONBINONW TayOUHE,
MaKCUMAaJIbHO MPHUOJIMKEHHON K TTOBEPXHOCTH KOTJIOBAaHA, U3 pacuera Kamy(JeTHOCTH
B3pbIBa, B 30HE C HAMOOJIBIIEH MPOCATOUYHOCTHIO TPYHTA, C YUETOM €T0 JTUTOJIOTHH;

- 3apsanbl BB onyckatot 1160 B cyxue JpeHakHO-B3PbIBHbIE CKBAXKUHBI 10 HayaJia
3aMauMBaHUs MPOCAJAOYHBIX TPYHTOB, JIMOO MOCJE WX MPEABAPUTEIBHOIO 3aMauBaHUS
(B CKBa)XHUHBI C YIJIOTHEHHBIMU WJIM 3aKPEIUICHHBIMH CTEHKamu). Takas TEeXHOJIOTHUs
MO3BOJISIET OTKa3aThCs OT TMPUMEHEHUS U TOTEPU JOPOTOCTOSIIIMX OOCaIHBIX
METAJTMYCCKUX TPYO, KOTOPBIC HE yIaeTCs 4acTo u3Biiedb (puc. 4.1);

- IPEHAXKHO-B3PBIBHBIE CKBOXXHHBI OypsAT Manoro nuamerpa (mo 150-200 mm) Ha
rnyouny g0 6-10 m cepuitHpiMu ycranoBkamu (YI'B-50M, JIBY-50, VPB-2A-2)
ITHEKOBBIM CIIOCOOOM HJIY C IPOYBKOM BO3yXOM;

- 3aMaYMBaHUE TPYHTA BBIMOJIHSAIOT HAIyCKOM BOJBI B KOTJOBaH C JPEHAXKHO-
B3PBIBHBIMU CKBaKUHAMU;

- 4TOOBl MCKIIOUUTH MEpPEyBIAKHEHUE W 3a00JIaYMBAHHUE BEPXHETO CJIOSA U
IUIOIIA/IKU, B3PBIBBI MPOM3BOASAT B CYXHUX KOTJIOBaHax uepe3 2-4 CyTOK IOCIie
BIIUTBHIBAHUS TMPOEKTHOM HOPMBI BOJBI, YTO IMO3BOJISIET COKPATUTh PacXxojl BOJIBI,
YMEHBIIUTh BIIAXKHOCTh BEPXHEro, T.H. «OyepHOro» ciosi, NPUOJU3UTH €€ K
ONTUMAJBLHON CTeneHu BojAOHAchImeHus (S; ~ 0,75) u B IIEIOM COKpPAaTUTh CPOKHU
MOATOTOBKH OCHOBAHUSI;

- 3aMayMBaHMUE TPyHTA NPOU3BOIAT U3 pacueTa MPOMaurBaHUs TOJIbKO BEpXHEH (~
0,75 Hg) wactu mpocagounoii tonm. Hmwkusis gacte ee (~ 0,25Hg) mocne B3phIBOB
3aMa4yuBaeTCs M30BITOYHOM BOJOM, CTEKarolleld BHU3 U3 BEpXHEH OOBOAHEHHOMN 4YacTu
MPOCAJ0YHON TOJIIM, U YIUIOTHSETCS BECOM BBIIIEIIEKAILIETO TPYHTA. JTO COKpAILAET
CPOKHM 3aMayMBaHMs, PacXoJ BOJbI U UCKIIIOYAET MOATOIUICHHE U MPOCAJKy TPyHTa Ha

COCCOAHUX 3aCTPOCHHBIX YUaCTKaXx.



Pucynok 4.1 — Ilpocaaka (mo 2,75 M) mociie TUAPOB3PBIBHOTO YIUIOTHEHUS
MIPOCATIOYHBIX JIECCOB Ha cTpoitbaze [IpukymMckoro 3aBojia mmacTMace B r. by ieHHOBCKe,
U HeyJauHas nomnbITKa BbiepHYTh 3000 mor. MeTpoB 0OCajHBIX TPYO, pa3opBaHHBIX
B3pBIBAMHU

HoBas TexHOJOTHS B3pPBHIBOB MPUMEPHO B 3-4 pa3a CHHU3WIA CTOMMOCTDh U CPOKH
TUAPOB3PHIBHOTO YIUIOTHEHUS TPOCATOUHBIX TPYHTOB.

CIT 45.13330.2012, m. 17.1.9 u B.W. KpyroB [98, c. 431] npu BHINOJIHEHUH
TIyOMHHBIX B3PBIBOB PEKOMEHIYIOT «83pbl8 3apsioos BB npouzeooums 00Ho8pemeHHO
Ha naowaou wupurou ne mernee (,25Hg». D10 npeayioxKeHne U3-3a OOJBIION CEHCMUKH
TpeOyeT OOJBIIOro O0€30MacHOr0 PACCTOSHUSA, CUJIBHO OTPAaHWYMBAET B3PHIBHI Ha
3aCTPOEHHBIX TEPPUTOPHUAX, HE TO3BOJISIET KOHTPOJIUPOBATH OTKa3bl U HE YIydIlaeT
Ka4eCTBO YIUIOTHEHHS TPYHTA.

[TpumMeneHne TAyOMHHBIX B3pbIBOB omucaHo B I[locobuum [41] u kuure [37].
['myOuHHBIE B3pBIBBI OKAa3aJUCh EIUHCTBEHHO BO3MOXKHBIM METOJOM YCTpPaHCHUS

MIPOCATOYHOCTH HA JBYX KPYMHBIX OOBEKTAX TOCYAAPCTBEHHOTO 3HAUCHHUSI.
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Ouncrubie coopy:xkennst OO0 «CraBpoJien» u r. byieHHoBCKka

B 1988 rony B cBs3u ¢ pacmmpeHrueM KpynHenero B mupe [IpukymMckoro 3aBojia
IJJACTMACC OCTPO BCTAJI BOMPOC O PACHIUPEHUN OUUCTHBIX COOPYKEHUIN KaHAIU3ALMH T.
bynennoBcka. PocToBckuii BogokaHanmpoekT 3ampoeKTHpOBal HOBBIE OYMCTHBIE Ha
mmomaay 300 x 600 M ¢ wioBbIMH TWIOIIAAKaMU pazMepoM 250 x 600 M Ha TTpocaOUHOM
Tose 45 M.

['pynToBbie Boabl Obutd Ha riyoune 46,0 M. BrimepacnonoxkeHHas mpocaiodHas
TOJINA CYNECEH U CYTrJIMHKOB MMEINIa PacueTHYIO0 Mpocaiaky a0 124 cM, kotopas npu
JUTUTEILHOM 3aMayuMBaHUM yBEJIWYMBaJIach B 1,5 pasza, a mpu 3aMayMBaHUM CTOUYHBIMU
BOJIaMU MOTJia 1aTh npocajaky B 2,0 paza 0osibllie pacueTHO-1a00paTOPHOM.

VYIIoTHEHHE MPOCAOYHBIX TPYHTOB BBHITIOJHUIN TIIyOMHHBIMU B3pbiBaMu B 44
KapTax-KoTJioBaHax. 3apsapl ammonuta KB maccoir mo 10 kr pasmectuiu B 5514
ckBaknHax /[=200 MM Ha rinyOuHy 6 M c maroM 5x5 M. Ha Bce kapThl ObLIIO TTO/1aHO
MMPOEKTHOE KOJMYECTBO BOABI U3 pacuera 10-12 M3/M? TUTOIA M KOTJIOBaHA. PacueTHoe
BpeMs Ha 3aMayMBaHUE MPUHSIU PaBHBIM 24 CyTKaM, YUYUTHIBasi OOJBIIYI0O MOIIHOCTh
MPOCAIOYHBIX TPYHTOB U HEOOJBIIYIO TTTyOUHY APEHAKHO-B3PHIBHBIX CKBAXKHUH (6 M).

Jns  BeimosnHeHHust paboT mnorpedoBasiock 55,14 ToHH ammonuTta. OOBEM
YILIOTHEHHOTO B3phIBAMHU IPyHTa cocTaBuia 5.726.000 M3 [37; 41]. ITocneanue paGoThI
10 YIUIOTHEHHIO B3pbIBaMHU 3aKOHYMIM B Htose 1990 r.

B TeueHue nepBhIX CyTOK NOCIIE B3PBIBOB ITpOcaaKa B cpeaHeM cocraswia 170 cm n
B OTAEJNBHBIX ciaydasx jgocturana 2,25 M. IlonHyr0 MOCIEB3pBIBHYIO MPOCAIKY
YCTaHOBUTh HE YJAl0Ch, T.K., HE OXKHIAsAChb CTAOMJIM3aLUU TMPOCAAKH, CTPOUTETU
MPUCTYIUIU K JOYTJIOTHEHUIO BEPXHETO «O0y(PEepHOT0» CIOS TSKEIBIMA TPAMOOBKAMHU.

bypenuem CkBaXWH cpasy IMOCJE B3PHIBOB OBLJIO YCTAHOBJIEHO, YTO BJIAXKHOCTH
rpyHTa coctasisier 20-25 % u O6nu3ka K rpanuile Tekydectu 22-25 %.

[IpumMeHeHue B3PBHIBOB TMO3BOJUJIO CAAaTh B CPOK OYHMCTHBIE COOPYKEHMUS,
3alpOCeKTUPOBAaHHbIE HeMelkol dupmoit «JIlunma». dakropaMu, OCIOKHSIOUUMU

B3pBIBHBIE PA0OTHhI, OBUIM PACIHOJOKEHHBIE PSIJAOM CYIIECTBYIONIME OYHCTHHIE
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COOpPYKEHUS W aApPTE3UAHCKHE CKBAKMHBI EJUHCTBEHHOTO B PANMOHE AapTE3MAaHCKOTO
OacceliHa 10J] OYMCTHBIMU COOPY>KEHUSMHU.
JInst mpetoTBpalleHHs aBapUITHBIX CUTYyAaIMil ObLIIM NPUHITHI HEOOXOAUMBIE MEPBI:
YCTPOEHA OTCEYHasl TPAHUIES U B3PBIBBI 3aps110B IIPOBEJIM C UHTEPBAIIOM 5-7 CEK.
BriepBbie B MUPOBOI IPAKTUKE OYUCTHBIE COOPYKEHUS XMMUUECKOI0 3aBojia ObLIN
MOCTPOEHBI Ha 45-MeTpoBO MpocagoyHor Tome. OnbIT ITUX PadOT TPUTOAWIICA MTPU
cTtpoutenscTBe  ['azomepepalateiBatomiero 3aBoga Ha  npommomaake OO0

«CtaBposien» B 0oiee CI0XKHBIX YCIOBHSX.

I'azonepepadarbiBaromuii 3aBog OO0 «CraBpoJien»

Iporpamma crpatermueckoro pasputus OAO «JIYKOMJI» mpemycMaTpuBaet
peanuzanmio npoekta «Komiuiekc nepepabOTKM TMONMYTHOTO HEPTSHOro rasa
Mectopoxkaenuit CeepHoro Kacmusi B momudTmwieH Ha 06aze OOO «CtaBposeH».
OcHOBHBIM chIpbeM 117151 KoMItiekca craHeT NomyTHbIA HEPTSIHOM ra3 ¢ MECTOPOKICHUH,
xotopsie OAO «JTYKOMJI» pa3pabatsiBaer B poccuiickom cektope Kacmuiickoro Mops.
[Tpoexkt BkmtoueH B CTpaTervio pa3BUTUS XUMHUYECKOW U HEPTEXUMUYECKOU
MIPOMBILITIEHHOCTH Poccum.

Ha mnnomanke ctpoutenscTBa ['azomepepabaThiBaroniero 3aBoja MpOCaJOyHbIE
TPYHTBI UMEJIA MOIIHOCTh JI0 28 M C pacyeTHOU MPOCAKOW OT COOCTBEHHOIO Beca JI0
84,0 cm. IlepBoHauanbHBI BapuaHT MpeaycMaTpHUBal Uisl B3pbIBOONACHBIX OOBEKTOB
YCTpOMCTBO OypoHAOMBHBIX cBail. CTOMMOCTh CBaitHOTO MpoeKTa cocTaBuia Ooxee 1,5
mipA. pyO. Peanuszamusi 3TOro mpoekra okas3ajach HE TOJBKO JOPOrOCTOSILIEN, HO U
HAJI0JITO 3a/iepKana Obl €ro CTPOUTENBCTRO.

[To mpocsbe pykoBojmctBa OOO «CraBposnien» u Jlykoitna aBTOpoM ObLI
pa3zpaboTaH MPOEKT TUIPOB3PHIBHOTO  YIUIOTHEHHUS MPOCAAOYHBIX JIECCOB €
UCIIOB30BaHueM 2562 3apsanoB ammonuTa 62KB maccoit 1o 10 Kr B IpeHaKHO-B3pPBIBHBIX
CKBa)XKMHaX IIyOuHOU 6 M (puc. 4.2).

YuuThiBas TO, 4TO TJTyOMHHBIE B3PbIBBI ObUIM 3aIIPOCKTUPOBAHBI HA TEPPUTOPUU

B3PBIBOOTIACHOTO TPEANPHUSATHS, MPOEKT OB paccMOTpeH U o0a00peH lleHTpanmbHoi
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IIPOU3BOICTBEHHO-3KCIIEPUMEHTAIBHON CHeUaIu3upPOBaHHOM naboparopueit
OypoB3pBIBHBIX paboT (T. MockBa), a 3aTeM O0e3 3ameuaHuii mpoiiel [ 1aBrocakcrnepTusy
Poccun. B3pbiBHBIE pabOThI MOJA KOHTPOJIEM aBTOpa BBHIMONHMI KaBKa3B3phIBIpOM
BOJIM3U OOBEKTOB TMOBBIMIEHHOW OMAacHOCTH (pe3epByapbl XpaHEHUS HTHIICHA,
nevctBytouuit ckinan CYIDT m np.). KayecTBO ymiioTHEHUs MPOBEPWIM HM3BICKATETU
Pocrosckoro dumuana 000 «JTYKOUII».

[Io pmamueiM OOO «CraBposieH» 3KOHOMHUYECKHH d(h(eKT yrmioTHeHus
NPOCAJOYHBIX TPYHTOB TIyOMHHBIMH B3pbiBaMH cocTaBmwil 887,372 muH. pyoOueii

(ITpunoxenue A).
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Pucynox 4.2 — YsioTHeHHE MTPOCAI0YHBIX TPYHTOB TUIPOB3PHIBOM U IITHEKOBBIMU
CBasiMU TIpu cTpouTenbcTBe ["azonepepadarriBaroriero 3aBoga OO0 «CraBposeH»

4.2. YNJI0THeHHE NMPOCAT0YHBIX U CJ1a0bIX TPYHTOB IIHEKOBBIM CIIOCOO0OM

CII «OcHoBaHus 31aHUNA U COOpYKEeHHMH. AKTyanuzupoBaHHas pepakuus CHull
2.02.01-83*y», [158 m. 6.1.22] kpoMe TITyOMHHBIX B3PHIBOB PEKOMEHIYIOT YCTPAHSTH

pOCaJI0YHbIE CBOWCTBA TPYHTOB «8 npedenax ceti npocadoyHou moawu — 2AYOUHHbIM
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ynjomuenuem zpynmossimu ceaamu. Illocodue [128, m.n. 3.142-3.155] naet ykazanus
M0 POEKTHUPOBAHUIO TPYHTOBBIX CBaid, TEXHOJIOTHSI KOTOPHIX BOCXOAUT K Havairy 1930-
X IT. ¥ onrcana B padore KO.M. Abenesa u M.IO. AGenesa [6].

K rpyHTOBBIM CBasiM y HEKOTOPBIX CIEIMAIMCTOB OTHOIICHHE HEOJHO3HAYHOE.
CkenTuyeckoe OTHOIIEHHE K 3TOMYy MeTony Bbipasuia A.A. I'puropsin [99, c. 137]:
«Mexanuueckoe yniommueHue 2cpyHmMos HaA OOAbUWLYIO 2NYOUHY C NpUMEHEHUeM makK
HA3bI8AEMbIX «ZPYHMOBBIX C8All» MAKdCce He YO0081emeOpsANo U3-3a HU3ZKOU CMmeneHu
UHOYCMPUATLHOCMU D020 Memooa, €20 mpy0oemMKoCmu U HeBblCOKOU d¢hghekmusHocmu
— U 8 ONBIMAX, U NPU IKCAIAYAMAYUU COOPYICEHUU HA SPYHMOBBIX C8ASAX OCAOKU 8Ce20d
npesvruanu 10-15 cm, a 6 psade cnyuaee oocmueanru 40 cm u 6bonee... B ceasu co
CKA3AHHbIM, HENb3s CO2NACUMbCA, YMO NpodiemMa CmpoumenbCmed Ha NpocadOyHbIX
2PYHMAX 8 OCHOBHOM PeUleHd ¢ NOMOWbI0 MEXAHUYECKUX CNOCOO08 YNIIOMHEHUsL 2DYHINO8
U omeep2aruux yeiecooopazHOCmsb UCHONIb308AHUS CEAUHBIX (DYHOAMEHMO8 8 IMUX
2DYHMOBBIX YCIOBUAX.

C 1988 roma na CeBeprnoM KaBkaze mjisi yIUIOTHEHHSI TIPOCAJOYHBIX M CIaObIX
TPYHTOB CTQJIU NPUMEHSTh OypOHAOUBHBIE CBaW, U3TOTOBJIECHHBIE IITHEKOBBIM CIIOCOOOM,
koTopbiM 3.I". Tep-Maptupocsia [165] nan kpaTkoe Ha3BaHUE «UIHEKOB8bLE CEAU).

CornacHo Pekomennarusm [36] mIHEKOBBIE CBaW MPUMEHSIOTCS C 1IEITBIO:

- YCTPaHUTh NPOCATIOYHOCTH JIECCOBBIX U HACBIMTHBIX TPYHTOB;

- YIUIOTHUTb NMPOCAJT0YHBIC U CT1a0ble TPYHTHI BOKPYT 3k/0 CBail 17151 MOBBIMICHUS UX
Hecylel CrocoOHOCTH;

- YIUIOTHUTH ClIa0ble MEeCUYaHO-TJIMHUCTBIE TPYHTHI, B TOM YHCJIE JIECCOBBIE TPYHTHI
MOCJIE TIPEABAPUTEIILHOTO 3aMauUBaHUs ¥ TUIPOB3PBHIBHOTO YIUIOTHEHUS,

- co3JaTh  BEPTUKAJIbHYIO  MPOTUBOPUIBTPAIMOHHYIO  3aBecy WU
MaJIOBOJIONIPOHUIIAEMBIHN IKpaH U3 YINIOTHEHHOTO TIMHUCTOTO TPYHTA,

- YIUIOTHUTbH HACHITTHBIE TPYHTHI OOPATHBIX 3aCHITIOK;

- JUISl CHWDKCHHS KaTeTOPHH TPYHTOB 10 CEHCMHUYECKHM CBOWCTBAM (B TJIMHHCTHIX

rpyHTax ¢ 1< 0,5 npu e > 0,9 1151 r7uH U cyrMHKOB U e > 0,7 - 11 cymneceid).
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Texnonornyeckas cxema ycTpoicTBa OypOHAOMBHBIX HTHEKOBBIX CBail BKIIIOYAET

JIBa 3Tarna padoT, MoKa3aHHbIX Ha puc. 4.3:

Pucynok 4.3 — TexHonornueckas cxema yCTpOHCTBa OypOHAOMBHBIX ITHEKOBBIX
cBaii: 1-il 3Tam — MOJArOTOBKA CKBAXKUHBI C MPSIMBbIM W/WJIM OOpPAaTHBIM BpAllEHUEM
IIHEKOB; 2-i 3Tanm — (popmupoBaHre OypoHaOMBHOM CBau CHU3Y-BBEpX; | — CKBa)KMHA,
npoOypeHHast WM IPOAABIICHHAs «JIEBbIMU» ITHEKAMU B C1a0bIX TPYHTaX; 2 — ITHEKOBAs
KOJIOHHA; 3 — MTa NIHEKOBOW KOJIOHHBI; 4 — yCThe CKBAKUHBI; 5 — 320011 CKBaXXUHbI; 6 —
YIUIOTHEHHAas 30Ha IpPHU HOTPYKEHHM IIHEKOB OOpaTHBIM BpallleHueM; 7 — pabouuit
MaTepuain (MECTHBIN CYIJIMHOK, IIECOK, TpaBuii, OETOHHAs CMECh, HErallleHas U3BECTh U
1p.); P — 1aBneHue Ha IIHEKU.

1-i1 5man. [lorpyxeHue IHEKOBOW KOJIOHHBI Ha 33JJaHHYIO TITyOUHY TTPOU3BOIUTCS
NPSMBIM WM OOpPAaTHBIM BpAIICHHEM ITHEKOB. B cimaObIX TpyHTax pPEKOMEHIYETCS
MIPOJIaBIMBAaHNE CKBAKHHBI C OOpaTHBIM BpaIllCHHEM ITHEKOB 0€3 WM3BJICUCHUS TPyHTa
WJIM TIPUMEHSIS «JIEBBIEY IITHEKH.

2-11 sman. Ilomaua pabodero mMaTepuasa B CKBaKHHY C 00paTHO BPAIIAIOITIMHUCS
ITHEKaMU M PEAKTUBHOE WX BBITAJIKHMBAHHE BBEPX C (POPMUpOBAHUEM CHHU3Y-BBEPX
OypoHaOMBHOM CBau AUAMETPOM, MPEBHIIAIONIMM AUaMETp ITHEKOB. Ha aToMm aTarne nox
HIOKHUM ~ BHUTKOM IITHEKOBOW KOJOHHBI TIOCTOSSHHO 0OOpasyeTcs «sIapo» W3
HAIIPECCOBAaHHOTO pabodvero maTepuayia. 3aBepIlieHre HAOMBKU CKBAKWHBI B TMpeeiiax
BEPXHETO0, T.H. K0ygepHo2o» CI0s MPOUCXOIUT C BHITOPOM OKPYKAFOIIETO TPYHTa BBEPX.

JlnameTp M3roTOBJIECHHON TaKUM 00pa3oM OypOHAOMBHOM CBaul M OKPY>KaloIIEeH ee

30HBI yrotHeHus pocturaet 1,0 m (puc. 3.10) 1 3aBUCUT OT Harpy3Ku Ha ITHEKOBYIO
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KOJIOHHY, JUaMeTpa IMHEKOB W nedopmupyemMocTu TpyHTa B maccuBe. Harpyska Ha
IIHEKU NMPU HAOMBKE CKBAKUHBI MAaTEPUAIOM OCYIIIECTBIISIETCS BECOM OypOBOTO CTaHKA.
JIns1 MOBBIIEHNS HATPY3KU BO3MOXKHO MCMOJIb30BAHUE JIOTIOJHUTEIIBHBIX IPUTPY30B.
ByponaOuBHble cBaum pacrnoyiaraloT TakuM o0pa3oM, 4YTOObl 00ecrneuuTh B
YIUIOTHEHHOM MacCHUBe TpeOyeMyI0 INIOTHOCTh IPYHTA, KOTOPasi KOHTPOIUPYETCS TAaKKE
ko3 puyuenmom ynnomuenus Keom [161, 1. 13.1.1, ¢. 299 ]. B Tene 0ypoHaOUBHBIX CBaii
JOCTHIaeTcs MIOTHOCTh CYXOTo IPyHTA 10 pd = 1,90 T/M3 | a MakcUMalbHO BO3MOKHAS

crenieHb ymmoTHeHUs Keom=0,98-1,0 nnoraa npessimaert 1,0.

CHOpTI/IBHO-O3Il0p0BI/ITeJIbHLIﬁ KOMIIJIEKC

B uentpe byneHHOBCKa 3aKaHUMBAETCA CTPOUTENHCTBO KpynHOro CrOpTHBHO-
03JI0POBUTEIBHOIO KOMILIEKCa, (punHaHcupyemoro JIYKOMJIom M Haxoxsmierocs Ha
oco0oM KoHTposie ryoepHaTopa CraBporonbsckoro kpas B.B. Binagumupoga.

[IpoexkTrpoBaHUE U CTPOUTEIHCTBO ATOTO BAXKHOIO i ByJeHHOBCKa 0OBEKTa
OCJIOXKHUJIM TIPOCA0YHBIE TPYHTHI MOIITHOCTHIO 110 14,0 M M CEHCMHYHOCTD 8 OaJIOB.

I'eonoruueckmii paspes (puc. 4.4) npencrapiex cienyomumu MI'3: 1— HackImHbIC
rpyHTHI (tQjy) MomtHOCTRIO 0,5-1,3 M; 2 — mouBa (pdQ)v), MoiHOCTHIO 0,2 M; 3 — cyTech
néccoBasi, Makpomopucrtas, mpocamodHas (vdQp), mommuoctero 11,0-13,8 m; 4 —
CYTJIMHOK, MSITKOTUTACTUYHBIN, Hemnpocanounblii (adQ), momuocthio 1,0-6,9 M; 4a —
CYIJIMHOK TEKYyYeIlJlaCTUYHbIN, Henpocanounblii (adQ), momuocthio 0,5-5,1 M; 5 —
cymnech IUacTuyHas, HempocaaouHas (adQ), mommuocteio 0,4-6,1 M; 6 — mecok
MbUICBATHIN, HACBIILICHHBIM BOJOM, MJIOTHBIN, cpeaHel mioTHOCTH (adQ), MOIIHOCTHIO
0,8-4,1 m; 7 — mecok cpeaHeil KpyImHOCTH, HACHIIEHHBIA BOJION, CpeaHEH IIOTHOCTH
(adQ), momHOCTHIO 0,4-8,5 M; 8 — CyrIIMHOK TyroriacTu4HbIi, (adQ), momHocThO 0,3-
6,8 M.

['pyHTOBBIE BOJBI BCKpBUIN Ha riayouHe 12,3-14,0 m.
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Tabanma 4.1

W
8
2
2
2
22,7

['enepanbHbiii  npoektupoBumk OAO

°

urns
4a

3ampoeKTUpPOBa xk/0 OypoHaOuBHBIE CBau CTOMMOCTHIO 188,9 MuTH. py0Jiel, uctisiTanue
Y BBINIOJIHEHNE KOTOPBIX MOIJIO HAJOJITO 3a/iepKaTh CTPOUTEILCTBO CIIOPTKOMILIEKCA.
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B3amen cBail aBTop paszpaboTan MPOEKT YIUIOTHEHHUS MPOCAJOYHBIX TPYHTOB
IIIHEKOBBIMUA CBasMU M OKaszall cojeiictBue B ero peamuszanuu (IIpuinoxenue B).
[Tonyuenusiii sxonomudeckuii dpdext (146,42 mMJIH. pyoOJieii) TO3BONHII B TOJHOM
00beME BBINOJIHUTh CTPOUTEIBCTBO BCEX OO0BEKTOB CHOPTHBHO-03J0POBUTEIHLHOTO

Komruiekca (puc. 4.5).

l|.“- - - e
) ™ o g

A
Pucynok 4.5 — CrpourensctBa COPTUBHO-0370POBUTEIHLHOTO KOMIUIEKCA B T.
bynennoBcke: A — riiyOMHHOE YIIJIOTHEHHE TPYHTOBBIMU CBasiMu; b — ykaTka BepxHero
«OyhepHOTOo» CIIOs TSKEIBIMU KaTkamMu;, B — mpoBepka TJIOTHOCTH TPYyHTA ¢ OTOOpOM
mononuToB; I', I, E — kopnyca COK (utonsb u nexadbps 2016). Baanu 7-3TakHoe 3/1aHne
MOJUKIUHUKN, OCHOBaHHE KOTOPOTO YIJIOTHWIH TNTyOMHHBIMH B3pPBhIBAMU

[Tocne yninoTHeHUs CpeHsisl IIOTHOCTh CKeJleTa (CyXOro rpyHTa) cocTaBuia Py =

1,66 /cm?, moxynb nedopmanuu E = 20 MIla, ynensnoe cuemnenue C = 15 kIla, yron
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BHyTpeHHero Tperus ¢ = 25° Ilo 3TuM XapakTepucTHKaMm OBLIM 3alpOCKTHPOBAHbBI

q)YHHaMCHTI)I BCEX OOBHEKTOB CHOpTI/IBHO-03,ZIOp0BI/ITCJ'II>HOFO KOMIIJICKCA.

IToBblIeHMe HecyIeld CIIOCOOHOCTH 320MBHBIX M OyPOHAOMBHBIX CBail

B MIPOCAIOYHBIX IPYHTAX MPHU WX YIJIOTHEHUHN IIHEKOBBIM CIIOCO0O0M

CrpourenbHble HopMaTHBhI [128, m.o. 3.85, 3.121, 3.151; 129, m.m. 3.33, 3.214]
PEKOMEHIYIOT YIUIOTHSTH MPOCAA0YHBIC TPYHTHI MPU ONMTHMAIBHON BIAXHOCTH Ha 1-3
% HIDKE TpaHUIBl pacKaThIBaHUA, T.€. IPH MoKaszarene Tekydectu | = 0.

Ha mnomanke CriopTUBHO-03/I0POBUTEIBRHOIO KOMILJIEKCA MPOCAJ0YHas CYIECh
(Ji€cc) B €CTECTBEHHOM COCTOSIHUM MMEET CJICIYIOIINE XapaKTEPUCTUKU: BIIaKHOCTh W=
8,41 %, rpanuna texyuectu Wy= 21,2 %, rpanuna packateiBauust W = 15,1 %, uncno
mwiactuaHocTH ly= 6,1 %, mokasarens Texyuectu || = 0, miotHoCTh rpyHTa P = 1,64 T/CM?,
IUIOTHOCTH YacTHIl TpyHTa Pg= 2,70 r/cM°, MIOTHOCTH CyXxoro rpyHra pPs= 1,52 r/em?,
ko3 dunment mopucroctu e =0,78, mopucrocts n=43 %, moayias aedopmanuu E,.,=8,1
MlIa, moayne aedopmanuu E,,,= 3,74 Mlla, yron BHyTpEHHETO TPEHUS B €CTECTBEHHOM
1 3AMOYEHHOM COCTOSIHUAX, cOOTBeTcTBeHHO, p=25° 1 20°, cuiennenne C=16,5 xIlau 9,3
kl]a.

[Ipu monHOM OOBOAHEHUHM B HEYIJIOTHEHHOM Jécce BiaaxHocTb W=28,9 %, T.e.
MPEBBINIACT TPAHUILy TEKY4eCTH U UMEET MoKa3atenb Tekydectu | = +2,26. Ilpu Ttakoi
koHcucrennuu (CIT 24.13330.2011, ta6n. 7.2) 3a0uBHbBIE cBan AIWHON 15 M umeroT R<
1000 kITa (<1,0 MIla) u 6okoBoe conporusienue fi < 6 klla, a OypoHaOuBHBIC CBau TOM
xe muHbl 15 M umerot R menee 800 kI1a (0,8 MITa) u 6okoBoe conpotusienue f =6kI1a.

YnoTHeHHe mpocagoyHoOro jécca MpU ONTHUMAIbHOM BIAXXHOCTU (HA TPAHUIIC
packatbiBaHus) moBbimaeT B 10 pa3 compoTuBiieHHWE 3a0MBHOM CBau MOJ HUXHUM
koH1oM (z10 11700 xITa) u Ha 6okoBoii moBepxHOCTH (O6omee 72 klla).

Jlist OypoHaOMBHOI cBau TOM ke JUIMHBI 15 M pacueTHOe CONPOTUBIIEHUE TOJ
HkHUM KOHIIOM (CIT 24.13330.2011, Ta6a. 7.8) nocturaet 1800 klla (yBennunBaeTcs B

JBa pa3a), a 00koBoe conpoTuBieHue cocrapiser 72 klla, T.e. yBenuuubaercs B 10 pas.



145

[Ipy ymIOTHEHWHM TPOCANOYHBIX TPYHTOB THIPOB3PHIBHBIM  CIIOCOOOM
YCTpaHsICTCS HETaTUBHOE TpPEHHWE Ha OOKOBOH IMOBEPXHOCTH CBail 3a CUeT IEpPEeBOjIA
npocaaounoctu |l Tuna B |-i.

YnotHeHnue npocaaounbix rpyHTOB || 1 | THIa mIHEKOBBIM crocoboM J1aet Gosiee
CYIIeCTBEHHBIN (D PEKT:

- TIOJIHOCTBIO YCTpaHSETCS MPOCATOYHOCTh W HETAaTUBHOE TPEHUE MO OOKOBOM
MTOBEPXHOCTH CBal;

- mpuMepHO B 10 pa3 moBHITIIAETCS HECyIIas CIIOCOOHOCTH 3a CUET YBEITUYCHUS

OOKOBOT'O TPEHUSI.

4.3. BuIBOABI 1O rJ1aBe 4

1. B ycnoBusix CeBepHoro KaBkaza /7151 yIuIOTHEHUS JIECCOBBIX TPYHTOB OOJIBIIION
MOIITHOCTH TIOMYYWJIM PaCIpOCTpaHEeHHWE TIIyOWHHBIE B3PBIBBI W ITHEKOBBIA CIIOCO0
YCTPOMCTBA TPYHTOBBIX CBai.

2. Jlns TpaKTUYECKOTO MPUMEHEHHSI 3THX METOJOB C ydJacTHEM aBTopa OBLIN
cocraBiaeHsl Ilocoome [41], cormacoBannoe ¢ ITocroprexuamsopom u OAO
«KaBka3zB3psiBrpom», u Pexomenaaruu [45], onoOpennsie [ maBrocakcneptusoit Poccuun
u cornacoBanubeie ¢ HUM ocnoBannii um. H.M. I'epceBanoBa.

3. PaspaboranHbie aBTOpOM paboyMe MPOEKThI Ha JBYX KPYMHBIX OOBEKTaX
CraBponosibckoro  Kkpas,  ¢uHaHcupyembix  JlykoisioM, ObUIM  OJOOpPEHBI
['maBrocakcneptuzoit P® u nganu sxoHomuueckuit spdekt Oonee 1 mupa. pyOnei

(ITpunosxenust A u B).
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IJIABA 5. PEKOMEHJIAIIMHA IO IPUMEHEHHAIO CBAMTHBIX
OYHIAMEHTOB HA ITPOCAJIOYHBIX 'PYHTAX CEBEPHOTI'O KABKA3A

5.1. PekomMeHIanum mo uccjieJ0BAHUIO JIECCOBBIX I'PYHTOB /IJIsl POEKTHPOBAHUSA

CBAMHBIX (DYHJAMEHTOB HA CTAAUM U3BICKAHUN

5.1.1. Ilpu u3bICKaHUAX ISl IPOEKTHPOBAHUS CBAlHBIX (PYHAAMEHTOB CIIELYET
PYKOBOJICTBOBATBbCSl  YKa3aHUSIMU JICUCTBYIOIIMX CTPOUTENIBHBIX HOPMATHBOB U
OTJCJIBHBIMH TOJIOKCHUSAMHU YIeOHBIX mocoouit [131; 188].

B cootrserctBun ¢ CII 47.13330.2012, Ilpunoxenne A, npocagodHble TPYHTHI BO
BCEX CJyyasx NOBBIIIAIOT KAaTErOPUI0 HHKEHEPHO-Teonorndeckux yciaoBui go |l
(clmokHOI), T.K. OHU OKAa3bIBAIOT «peutaroujee GIUAHUE HA NPOEKMHble DeuleHus,
CMpoOUmMenbLCmeo U IKCRIAYAmayuro 00vbeKmos.

CII 2413330.2011, m.m. 5 u 9 pekoMeHIyeT CIEAYIOIIHEe BUIbI paboT: OypeHHe
CKBKUH M TMPOXOJKY HIyppoB ¢ OTOOPOM MOHOJIUTOB HEHAPYLIEHHOTO CIIOKEHUS;
7a00paTOpHbIE MCCIENIOBAaHUS MPOCAJAOYHBIX TPYHTOB; CTaTUYECKOE W JUHAMUYECKOE
30HAMPOBAHKE; UCIBITAHUE T'PYHTOB IITaMIaMH, PECCUOMETPHIO, HTAJIOHHBIE W/WIH
HATYpPHBIEC CBaW; UCCIICIOBAHUE BIMSHUS CBall HA OKPY’KAIOIIYIO 3aCTPOUKY.

5.1.2. I'myOuHa ckBaXuH W/WiK 1IyppoB JOJKHA OBITh HE MEHEE YEM Ha 5 M HUXKE
HIDKHETO KOHIIAa CBaMl, a Mpu CBaWHBIX Mojsax Oosiee 10 x 10 M ¥ IJIUTHO-CBAHHBIX
dbynnamentax yBenmuuuBaetrcs no 15 m [159, m. 5.11]. He menee 30 % wumxenepHo-
r€0JIOrMYECKUX BBIPAOOTOK JIOJKHBI MOJTHOCTBIO MPOXOAUTH Mpocagounyto Tomy (CII
47.13330.2012, m. 6.38). [Ipu 3HaunuTETLHON MOIIHOCTH MPOCAJA0UYHBIX IPYHTOB (OoJee
15-20 m) mrypdst wim nyaku cneayeT 1o0ypuBath ckBaxuHamu (CIT 11-105-97, u. I11, m.
4.2.5).

5.1.3. OcHOBHOE BHUMaHUE MPU U3bICKAHUSX CIEAYET YJEIUTh ONPEACICHUIO TUTIA
I'PYHTOBBIX YCIOBUH MO MpocagoyHocTu. OTOOp MOHOJIUTOB U3 CKBAXXUH MPOU3BOAUTCS
3aJIaBIMBAaHUEM WJIU YAAPHBIM c1I0c000M TOHKOCTeHHOTO TpyHTOHOCA (CIT 11-105-97, 4.

I, m. 4.2.5), mpu 5TOM cIeayeT YYUTHIBAaTH BO3MOXHOE YIUIOTHEHHE TpYHTAa,
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COOTBETCTBYIOIIEE CHUKEHHUE €TO MPOCATOYHOCTH 1 OIMMOOYHBIHN mepeBo || TpyHTOBBIX
ycinoBu# B |-b1it THII.

5.1.4. JTaGoparopHas o1ieHKa MPOCaTOIHOCTH HE MTO3BOJISET ONICHUTH (DaKTHIECKYIO
MPOCaKy C JOCTATOYHOM TOYHOCThIO. PacmpocTpaHéHHOe MHEHHE, YTO pacyeTHas
pocajika MEHee 5 CM YBEPEHHO YKa3bIBAa€T HA OTCYTCTBHUE MPOCAJIKH, a IIPU PACUETHOM
npocaake oT 5 mo 15-25 cm dakTtuyeckas mpocaaka 4YacTO OTCYTCTBYET WU HE
MPEBBINIAET 5 CM MOXKET OBbITh omnO04YHbIM [98, c. 100]. [Ipu a3TOM TpebyeTcst MpoBecTH
OTIBITHOE 3aMayMBaHHUE KOTJIOBAHOB, TaK KaK M3BECTHHI CIIydaH, KOT/Ia MPU PACUCTHOMN
npocajake MeHee 5 cM (pakTudeckas rmpocajka cocrapisiia 20-25 cm [181].

5.1.5. K o6s3arenpHbIM 1a00paTOPHBIM ONPENETICHUSIM MPOCATOYHBIX TPYHTOB
OTHOCSTCS: TPAHYJIOMETPUICCKUN COCTaB, PUPOTHAS BIAXXHOCTbD, TUIOTHOCTh TPYHTA H
YaCcTHI] TPYHTA, TPAHUIIBI TEKYYECTH M PACKATHIBAHUS, KOMIIPECCUOHHOE U TPEXOCHOE
c)KaTHe, CONMPOTHUBIICHUE CPE3y M KOPPO3HOHHAS aKTUBHOCTb, IPU 3TOM T'PAHCOCTaB U
KOPPO3WOHHAss AaKTHBHOCTHh BBITIOJNHAIOTCS 1O JOMOJHHATENbHOMY 3amanuio  (CIIT
47,13330.2012, IIpunoxenue E). C yueToM BBIITOTHEHHBIX HCCIISIOBAHUN MOYKHO J1aTh
CIIEYIOIIME AOTOHUTENbHBIE PEKOMEHIAIINN:

- HE3HAYUTEJIbHBIM PACXOKJICHUEM B METOJaX OJHOM M JBYX KPHUBBIX MOXKHO
npeHeopeyb U CYUTATh UX CTATHCTHUYECKH TOXICCTBEHHBIMH. HekoTopoe 3aBblllicHUE
71a00paTOPHO OIEHKH TTPOCATOYHOCTH METOIOM JIBYX KPUBBIX HE BIIMSACT HAa PACUCTHYIO
MPOCATKY JECCOBBIX OCHOBAHUM, KOTOPYIO MPUXOIUTCS KOPPEKTHPOBATH B CTOPOHY
YBEITMYCHHS C IIOMOIIBIO TTOBBIMIAOIIIX KOA(DPHUITUEHTOB;

- TPaHYJIOMETPUYECKHA COCTaB CJICAYeT ONPENeNsATh pacTUpPaHUEM C
nupodocdaTrom HaTpusa, T.K. Takas IMOJATOTOBKA JAaeT MaKCUMaJIbHOE W HCTUHHOE
coJiep KaHue TITMHUCTON (ppaKiuu;

- TIPU OTIPEJICJICHUH MPEIENIOB MJIACTUYHOCTH JIECCOBBIX TPYHTOB, BO M30ekKaHUE
rpyObIX OMHOOK 3a cUeT CYOBEKTMBHOTO pACKaThIBAaHWS TPYHTA B IIHYD, CIECIYET
MPOBEPSATH 3HAUCHHUE YnClIa TIacTuaHOCTH o popmyie Ip = 0,79W. - 10,9 u rpaduxy Ha
puc. 1.11;

- YYUTBHIBas BBICOKYIO TOYHOCTh M MEXKIIA00PATOPHYIO BOCHPOU3BOJIMMOCTD

OMpPCACICHUA TI'PaHUILBI TCKY4YCCTU KOHYCHBIM MCETOAOM, MOXHO YMCHBIIUTBH YHCJIO
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ONpeIeJICHUI YKclia MIACTUYHOCTU U TPAHYJIOMETPUUYECKOTO COCTaBa MOCJE MPOBEPKHU
yKa3aHHBIX XapaKTePUCTUK Ha OTPAaHUYEHHOM 00beMe 00pasIioB;

- JUIA TPEIBAPUTEIBLHON OICHKH KOMIPECCHOHHOTO MOy aedopmanuu Ej
BOJIOHACBHIIIICHHBIX JIECCOBBIX TPYHTOB pekoMeHayeTcs Tadiu. 1.8 ¢ koppeKkTupyronmmu
kodpdunmrentamu M, CII 22.13330.2011;

- i1 TPEBApUTEIIbHOW OLIEHKU MPOCAJOYHOCTU JIECCOBBIX TpyHTOB (CeBepo-
KaBkasckoro permona, Bzamen Tab6n. bl CII 11-105-97, wacts lll, pexomenayrorcs
rpaduku puc. 1.24, omybnukoBaHHbIe B [44];

- STAJIOHHBIM METOJIOM OIpeAeNiCHUsI MOy AedopMaluu 1o TIIyOnHE pa3pes3a
MIPUHATH MTOJICBBIE UCTIBITAHUS BUHTOBBIM IITaMIIoM uiomiaasio 600 cm [117, c. 38 u 40].

Oouuil 6v1600 no u3bICKAHUAM JJ1s1 TPOEKTUPOBAHUS CBAWHBIX (DYHIAaMEHTOB B
MPOCAJ0OYHBIX TPYHTax: B HACTOSAIIEE BpEMS MO MaTepHalaM M3bICKAHU HEBO3MOKHO
3aMpOEKTUPOBATH C JIOCTATOYHOM TOYHOCTHIO CBaiiHbIe (YHIAAMEHTHI B MPOCATOYHBIX
rpyHTax 03 MOJIEBBIX OMBITHBIX MCCIEAOBAHUM CBall ¢ 3aMayMBaHUEM IPOCATOYHBIX
IPYHTOB II0 CIIEHMAJIBHOM IIporpamme, coriacoBaHHou ¢ ronoBHeiMu HUU T'occrpos
P®. IIpoekTupoBaHue CBail B IPOCAIOYHBIX TPYHTAX OCIOXKHSIIOT ClIeyIoine (hakTopBhI:

- BBIJICJICHHE MPOCATOYHBIX JIECCOB B KJacce CHenupUUEeCKUX TPYHTOB IIO
JUTOJIOTUYECKUM TPU3HAKAM U T€HE3UCY, T.K. «KHOPMATUBHOE» OMpENEIICHHE HE JIaeT
YETKUX KPUTEPHUEB AJI 3TUX 00pa30BaHUM;

- HETOYHAsl OLICHKA BEJIMYUHBI U TUIIA MPOCAJOYHOCTH;

- CIUIIKOM MNpUOTU3UTENbHAS OIlEHKAa HETaTUBHOIO TPEHUS B T'PYHTOBBIX

ycnoBusx |l Tuna npocagoyHocTy.

5.2. PekoMeH1alluM M0 NPOEKTHPOBAHUIO CBAHBIX (PYHIAMEHTOB HA

NMPOCATOYHBIX IPYHTAX

5.2.1. Ilpu npOeKTUPOBAHUM CBaWHBIX (YHAAMEHTOB Ha MPOCAAOYHBIX TPYHTAX
cienyeT yautbiBath TpeboBanus CI124.13330.2011 [159, i 4.3], KOTOPBIN peKOMEHIYET
YUUTBIBATb MeCmHble VCI06USl CMPOUMENbCMBd, a TaKKe HUMEIOIUNACS —OIMbIT

IMPOCKTUPOBAHUA, CTPOUTCIBLCTBA MW ISKCILIyaTalluH COOPY)KCHI/II\/JI B AaHAJIOTMYHBIX
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WHKXEHEPHO-TEOJOTUYECKHUX, THAPOT€OJIOTHYECKUX U SKOJIOTHYECKUX YCIOBUAX. ITO
yKazaHue TpeOyeT THIATENIbHOr0 aHaIN3a U HAJIeKHOTO Hay4HOI'0 MPOrHO3a U3MEHEHUS
MH)KCHEPHO-TEOJIOTUYECKUX YCIOBUN MPHU 3aCTPOMKE JIECCOBBIX Tepputopuil. M3BeCTHO
MHOTO CJTy4aeB, Korja cBaifHble (pyHIaMeHThI B J€ccoBbix rpyHTax CeBepHoro KaBkasza
BOCIIPUHUMAINCh KaK HAACKHbIA BUI (DYHIAMEHTOB, a TOCJIE€ TEXHOIEHHOTO
ITOATOIUICHUS] TEPPUTOPUHU ITPOUCXOINAII CPBIB CBAM.

5.2.2. IlpuHnunuanbHOE 3HAYEHHE MPU NMPOCKTUPOBAHUU CBAal B MPOCATOYHBIX
TpyHTaX UMEET ONPE/ICICHNE TUIIA U BETMYMHBI POCATKUA OT COOCTBEHHOTO Beca IPyHTA.
KomnpeccronHast oleHKa NPOCaJOYHOCTH, Kak MPaBUIIO, 3aHIKAET (PAKTHUECKYIO
MPOCAaJKy B HECKOJBKO pa3, a ONBITHOE 3aMayMBAaHHUE KOTJIIOBAHOB — JJIUTEIBHOE H
3aTPATHOE MEPOIPUATHE — YacTO HEBO3MOKHO B YCJIOBHUSAX IUIOTHOW TOPOJACKOU
3aCTPOMKH.

5.2.3. Vkazaame CHull 2.02.03-85, m. 8.13 u CII 24.13330.2011, m. 8.13
«lIposedenue cmamuueckux ucnolmanuii ceau 8 epynmax Il muna no npocadounocmu
saenaemcs obszamenvuvimy B ycioBusx CeBepHoro KaBkaza OOBIYHO HTHOPHUPYETCS
IPOECKTUPOBIMKAMH, U3BICKATEISIMHA U 3aKa3uuKaMu: 1) M3-3a OMACHOCTH 3aMavyuBaHUS
OCHOBAHMM COCEIHHUX 3JaHHi, 2) B CBSA3M C METOAMYECKUMU U TEXHUYECKHUMH
TPYAHOCTSIMU HMCHBITAHUSI CBAll B KOTJIOBAHAX, 3aJIUTHIX BOAOU, 3) JOMOJHUTEIbHBIMHU
3aTpaTamMu U 33JIEPKKOU CTPOUTENBCTBA, 4) B CBSI3M C HEOOXOAUMOCTBIO MPUBJICYCHUS
crienuanu3upoBanHbeix HUN.

5.2.4. Tlpu npoekTHpOBaHMU CBalHBIX (PyHIaMeHTOB B TrpyHTax Il Tmma c
MPOCaIKON OT COOCTBEHHOTO Beca cBblille 30 cM clielyeT npeaycMaTpuBaTh YCTpaHEHUE
POCAJ0OYHOCTU 2UOPOB3PBIGHBIM CROCOOOM W/ TPYHTOBbIMH cBasMu. Cremyer
TaKXe€ OTMETHUTh, YTO MIPUMEHEHHUE ITUX METOJOB YACTO BEIET K OTKAa3y NMPUMEHEHUS
CBalHBIX (PYHAMEHTOB U IPOSKTUPOBAHUIO (PYHIAMEHTOB MEJIKOTO 3aJI0KCHHUSI.

5.2.5. Tlpu TpOEKTUPOBAHWM CBAWHBIX (YHIAMEHTOB B JIECCOBBIX TPYHTaX,
VIUIOTHEHHBIX ~ TUIYOMHHBIMM ~ B3pbIBAMU  W/WJIM  ITHEKOBBIMM  CBasiMH,  JJIS
MIpEeIBApUTEILHOM OTICHKH HECYIIIeH CTOCOOHOCTH CBal ClIeAyeT UCTIOIb30BaTh Tab. 7.2,
7.3 u 7.8 CII 24.13330.2011 ¢ yderoM riyOMHBI TOTPYXKEHUS CBAail U (PAKTHUUECKOIrO

SHAYCHUS IMMOKA3aTCIIsI TCKYUCCTH YRIIOMHEHH020 JIECCOBOT'O I'pYHTA.
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5.2.6. Crarnyeckoe 30HAMPOBAHHUE PEKOMEHAYETCS NPHUMEHSTh TOJBKO HHKE
MPOCATOYHOM TOJIIM: JUIsi BBHIOOpAa HECYIIEro CJIOSi M ONPENETICHUS PaCYETHBIX
COIIPOTHBIICHUH IPYHTA TIOJ] HIYKHUM KOHIIOM M Ha O0OKOBOM ToBepxHOCTH cBaif [150, .
9.6], a Tarkke IS OICHKH XapaKTCPUCTHK JIECCOBBIX TPYHTOB, YIIOTHCHHBIX
rIIyOMHHBIMH B3phIBAMU W/WJIH IIHEKOBBIMU CBAsIMHU.

5.2.7. B CeBepo-KaBka3zckoMm pernoHe NpakTUYECKU OTCYTCTBYIOT IIOMIAAKU JIJIst
ONMMPAHUS HWKHUX KOHIIOB CBail B CKaJIbHbIE TPYHTHI U IJIOTHBIE WJIM CPEIHEIJIOTHBIC
NECKH, a MAaJIOBJIAXKHbBIE JIECCOBBIE TPYHTHl MPU 3aMAYMBAHUM PE3KO CHIKAOT
MPOYHOCTHBIE U Je(OPMALMOHHBIE XaPAKTEPUCTUKH. B 3THX ciaydasx HMKHUE KOHIIBI
cBail MOTYT OBITh 3ariyOJIeHbl B YIUIOTHEHHbIE (B3phIBAMH W/WJIM IIHEKOBBIMU CBASIMH)
J€CCOBBIE TPYHTHI C TIOKA3aTEIeM TEKy4eCTH B BOJAOHACHIIIEHHOM coctosiHuM: | < 0,6
JUIsSL BCEX BUJIOB CBail B IpyHTOBBIX ycinoBusax I tuna; | < 0,4 nis 3a6uBHBIX cBail u I <
0,2 nns 6ypoHaObuBHBIX cBai, kak 310 TpeOyeT CII 24.13330.2011 [159, m. 9.3].

5.2.8. MHorue paitonsl CeBepHoro KaBkasza UMEIOT MOBBIIIEHHYIO CEHCMUYHOCTbD.
B celicMuueckux palioHaX «onupanue ceaul HaA NbLIEBAMO-2AUHUCIIblE 2PYHMbL C
noxazamenem mexywecmu Il > 0,5 ne donyckaemcsa» [159, . 12.10]. BaxkHO OTMETHUTS,
YTO IMPOCAJOYHOCTh JIECCOBBIX I'PYHTOB IpU NMPOEKTUPOBAHUU CBall sBisieTcs Oosee
3HaYUMBIM (DaKTOPOM, HYE€M CEHCMUYHOCTb. YIUJIOTHEHUE MPOCATOYHbIX TPYHTOB
T'PYHTOBBIMH CBassMH TIO3BOJISIET MOTYYHUTh TPYHT C MOKa3aTeneM Tekydecta I <0,5, T.e.
3aIPOEKTUPOBATh CBAaW C YYETOM CHMKEHMSI CECMUYHOCTH IUIOIIAJKH CTPOUTEIBCTBA
1o |l kaTeropuu no ceicCMHUYECKUM CBOMCTBAM.

5.2.9. Vkazanue CII 24.13330.2011, n. 9.7: «Hcnvimanue ceati 8 2pyHmMoBbIX
yenosusix | muna donyckaemcs He npouzeo0ums npu HAIUYUYU ONBIMA CMPOUMENbCNEA
U OGHHBIX CIAMUYECK020 UCNBLIMAHUS C8All 8 AHAIOSUYHBIX YCI08UAXY» HE JAET TOUHOTO
OTIpE/IENICHUS] TIOHATUS «AHANO2UYHble YCN08UsA» W NOOABISET HEOIPENeICHHOCTh B
IPOEKTHPOBAHKE CBal B IPOCAJ0YHBIX IPYHTAX.

5.2.10. B.W. Kpyros, E.A. Copouan, B.A. Kosanes [101, c. 26] ansa ycrpoiicTBa
CBall B YIJIOTHEHHOM TPYHTE PEKOMEHAYIOT: MPOOUBKY CKBaXXUH CEPACYHUKOM WU
packaTuyMkoM, BUOpoLITaMIoBaHUE M BUOpOPOpMOBaHME MOJ BHOPOHAOMBHBIE CBaH,

3a0MBKY HHBEHTapHOU TPYObl C KOHUYECKUM HAKOHEYHUKOM, OYPOUHBEKIIMOHHBIE CBaH,
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B TOM 4YHCIE€ C TPUMEHEHHUEM pa3psAIHO-UMIYIbCHOM TexHojoruu. Hawmbonee
3¢ (HEKTUBHBIMU B YCMOUYUBLIX TPYHTAX CUUTAIOTCS OypOHAOWBHBIE CBAaW B CKBAKHHAX,
npoouTteix 6ypoBbiM ctankoM BC-1M ¢ maccoit npoOuBHOro cHapsiaa 2,8-3,2 1c, a npu
UCTIONIb30BaHUU TPOCOBOTO KpaHa-dKCKaBaTopa ¢ Maccoil cHapsma 2,5-5 Tc,
cOpachIBa€MOTO C BBICOTHI 3-5 M.

[Ipy 3TOM «OCHOBHBIM KOHTPOJHMPYIOIIUM IapaMeTpoOM MpU IMPOU3BOJICTBE
padoT MO YIJIOTHEHUIO TPYHTOB sIBIIsSeTCs KOAGGUIMEHT yIutoTHeHus» [141].

AJBTEepHATUBHBIM METO/IOM YKa3aHHBIX TEXHOJIOTH BO MHOTHX CITydasix MOTYT
ObITh OypOoHAOMBHBIE TPYHTOBBIC IIHEKOBBIE CBaH, JOCTOMHCTBA KOTOPBIX OTMETHIIU

takxe P.U. lllenkman u A.b. ITonomapes [184; 185].

5.3. PekomeHnanuu no npou3BoACTBY padoT NMPHU BbINOJHEHHH CBAHHBIX

(pyHIaMEHTOB B MPOCAJ0YHBIX TPYHTAX

5.3.1. OCHOBHBIM HOPMAaTHBOM TpU MPOU3BOJICTBE M MPUEMKE CBAWHBIX padoT
apigercs CII 45.13330.2012, koropsiii pazpadboran B pazsutue CII 22.13330 u CII
24.13330 Ha OCHOBE BBIMOJHEHHBIX 3a TOCIEIHUE TOAbl HAYYHBIX HCCICAOBAHUMA B
00nacTu (QPyHIaMEHTOCTPOCHHUS, OTEUECTBEHHOTO W 3apyO0e)KHOTO OIbITa MPUMEHEHUS
MPOTPECCUBHBIX TEXHOJOTHUH CTPOUTEIBHOTO TMPOW3BOACTBA ¥ HOBBIX CPEJICTB
MEXaHU3alUA CTPOUTEIHLHO-MOHTAXHBIX Pa0OT, HOBBIX CTPOUTEIBHBIX MAaTEPUATIOBY.
[leHHBIE TPAKTUYECKUE PEKOMEHIAIMA 110 KOHTPOJIO Ka4deCcTBAa HW3TOTOBJICHUS U
npueMKH OypoHaOMBHBIX cBaii AaroT P.A. ManrymieB u A.b. [Tonomapes [116].

5.3.2. CIT 45.13330.2012 He cBsI3bIBAaET PyKH MPOCKTHUPOBIIUKAM U CTPOUTEIISM,
T.K. «B TPOEKTax JOIMYCKACTCS TPH COOTBETCTBYIOIMIEM OOOCHOBaHMHM Ha3HAYaTh
CrocOOBI MPOU3BOJCTBA PA0OT M TEXHWYECKUE PEIICHHS, YCTAHABIMBATH BEIMYWHBI
MPENCIbHBIX OTKJIOHCHHH, OO0BbEeMBI W METOJbl KOHTPOJIS, OTJIMYAIOIMIUECS OT
MIPETYCMOTPEHHBIX HACTOSIIMMHU MTPaBUIaMU». DTO TMOJOKEHUE TTO3BOJISICT MPUMCHSTh
HOBBIC TEXHOJOTHHU (TIyOMHHBIC B3PHIBHI U IITHEKOBBIC CBaHW), OMWCAHHBIC BHIIIEC U

OTJIMYAOIIMECS OT pekoMeH10BaHHbIX CII.
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Bo3moxkHOE mpuMeHeHre HOBBIX CIIOCOOOB MOATOTOBKM OCHOBAaHUM COTJIacyeTcs
¢ npuHuunoM, chopmynupoBanibiM B CHull 10-01-94 o TOM, 4TO «HOpMaTUBHBIE
JIOKYMEHTBI I0J>KHBI HE PEIITUCHIBATh, KaK IPOEKTUPOBATh U CTPOUTH, @ yCTAHABIMBATh
TpeOOBaHMS K CTPOUTEILHON POIYKIIMU, KOTOPBIE JOHKHBI OBITh YAOBJIETBOPEHBI, UITH
LEeIH, KOTOpbIE JIOJDKHBI OBITh JIOCTUTHYTBI B TIpOLIECCE TPOCKTHUPOBAHUS U
ctpoutenbcTBa. CrocoObl JOCTMKEHHSI TOCTABICHHBIX IIefied B BHUIAE OOBEMHO-
IJIAHUPOBOYHBIX, KOHCTPYKTUBHBIX HJIM TEXHOJOTUYECKHUX PEIICHUN IOJKHBI HOCUTh
PEKOMEHAATENBHBIN XapaKTEPY.

5.3.3. CII 45.13330.2012 (m.m. 6.1.5 u 8.10) pekoMeHayeT mpu MPOU3BOACTBE
paboT B KOTJIOBaHAaxX € JIECCOBBIMU IPYHTaAMH OCTaBJISATh 3AILUTHBIN CJION TOJIIMHON HE
MeHee 0,2 M, KOTOpBIM yHANSAE€TCS HEMOCPEACTBEHHO MEPE] HAYaJIOM BO3BEICHUS
COOPY>KEHUS, U YIUIOTHATHh OOpATHBIE 3aCHITIKH (B TOM YHUCJIIE SPYHMOBLIMU CEASAMU) TIPU
3aJJaHHBIX KOX((UIMEHTaX YIUIOTHEHHs Cpa3y K€ IOCJe YCTpoHCTBa ()yHIaMEHTOB.
['pyHTOBBIE CBaM, W3rOTOBJIEHHBbIE IIHEKOBBIM CIOCOOOM, OBUIM TPUMEHEHBI MPHU
BOCCTAHOBJICHMM BC€X aBapUMHbIX 37aHU bByaeHHOBckoM OonbHUIBL  (TIOCHE
TeppopucTHUeckoro akrta 1995 roma) u 3apekomeHaOBamM ceOsl Kak HaJeKHOE
IPOTUBONPOCAIOYHOE MEPONIPUATUE HA BCEX O0BEKTAX, 3aIPOCKTUPOBAHHBIX aBTOPOM.

5.3.4. Ocoboe BHMMaHUE MPU MPOU3BOJCTBE CBAWHBIX padOT CIEAYeT yAEIUTh
OMACHOCTU JMHAMHYECKUX BO3JIEHCTBHA Ha CYUIECTBYIOUIME 3IaHUS U COOPYKEHHS,
NIOCTPOEHHBIE Ha HEYKPEIUIEHHBIX MPOCaJouHbIX rpyHTax. [Ipu ycrpolicTBe 3a0MBHBIX
CBail B MPOCAIOYHBIX FPYHTAX CIEAYET YUUTHIBATh OrPAHUYEHUS MO UX NPUMEHEHUIO B
YCIIOBUSIX TUIOTHOW TOpPOACKON 3acTpoiiku. Ilpu BbINOJSHEHWH 3a0MBHBIX CBAaHBIX
¢yHIaMeHTOB 0€30MacHOe pPacCTOSHUE OT OJU3KOPACHOJOKEHHBIX 3JaHud U
COOpY)KEeHU MpUHUMAaeTCsl He MeHee 25 meTpam [159, m 7.6.5]. Pexomenmanum CIT (1.
7.6.6) MO CHIKEHHUIO JOMYCTUMOTO O€30MacHOr0 PACCTOSHUS PACIPOCTPAHSIIOTCA Ha
3laHNs, HaXOASIIMECS B YIOBJIETBOPUTEIBHOM COCTOSIHUM, M HE IOMOTAIOT
MPOCKTUPOBAHNUIO 3a0MBHBIX CBail BOJMW3M 3[JaHUN, MOCTPOCHHBIX HA MPOCAJTOUYHBIX
rpyHTax. B KauecTBe 3alIUTHOrO MEPONPHUATHS TpU 3a0MBKE CBall BO3MOXKHO

IMPUMCHCHUC OTCCUHBIX Tp&HLHGfI, KaK 9TO ACJIaCTCA IIpHU FJ'IY6I/IHHBIX B3pbIBaXx.
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5.3.5. Ha craguu crpouTenbcTBa, 10 Hayana mpoOHOM 3a0MBKU CBaid, 4acTo
HEBO3MOJKHO JIaTh OTBET HA HEOOXOJUMOCTH JIMJIEPHBIX CKBAXKUH I TMOTPYKEHUS
3a0MBHBIX CBail B IPOCAIOYHbIE TPYHTHI. J{MaMeTp TUAEPHBIX CKBAXKUH B MIPOCATOYHBIX
rpyHTax | Tuna nomken 6pITh Ha 50 MM MeHee JuamMeTpa CBau, a B TPYHTOBBIX YCIOBHUSX
Il Tuma — paBHbiM unu mMenee 50 MM guamerpa cau [159, m. 9.4]. Pekomenmayemoe
MOJTHOE 3aMayMBaHUE JUACPHBIX CKBAXHH i OOJErdyeHus 3a0MBKU U 3aJaBIMBAHMUS
CBail B mpocajouyHble TPyHTHI [59, c. 132] mpuBOAUT K CHIXKCHUIO HMX HECylIeh
CIOCOOHOCTH, YTO HEOOXOAMMO YUYUTHIBATh B MIPOEKTE MPOU3BOICTBA paboT.

5.3.6. IIpumeHeHne TUAEPHBIX CKBAXKUH U MTOAMbBIBA JIsl 00JIETYEHUS IOTPYKEHUS
CBall IOJDKHO YUWTBHIBAaThCS MPHU OLEHKE HECYHIeHl CrOoCOOHOCTU CBall M BO3MOXHOIO
HETaTUBHOTO BIIMSHUS Ha OKpYykaromryto 3actpoiky (CIT, m. 12.1.3-12.1.5).

5.3.7. B cinyuyae HenoOuBa 1 cpy0a BEpXyLIKU CBail HE0OOX0auMa KOPPEKTUPOBKA
UX HeCylllel CIOCOOHOCTH C y4aCTUEM aBTOPOB MPOEKTA.

5.3.8. B ycnoBusix CepepHoro KaBka3za mpakTUYeCKH HE MPUMEHSIOTCS
pexkomenioBannbie CIT 45.13330.2012, . 16 MeTOIbI XMMHYECKOTO (CHIIMKATU3ALINS) U
TEPMUUECKOTO (00XKHUT) 3aKperyieHUs MPOCAAOYHBIX TPYHTOB. DTO OOBSCHSETCS HE
TOJIBKO HMX BBICOKOW CTOMMOCTBIO U CJIOKHOM TEXHOJIOTHMEH, HO W OrPaHUYECHHOMN
00JIaCThIO MPUMEHEHHUS B HEPABHOMEPHO 3aMOYCHHBIX MPOCATOYHBIX TPYHTaX.

5.3.9. YuuteiBas HU3KYIO TOUHOCTH OIEHKU MPOCATOYHOCTH JECCOBBIX TPYHTOB U
HEJOCTaTOYHYI0 pa3pabOTaHHOCTh CTPOUTEIbHBIX HOPMATHBOB IO MPOEKTUPOBAHUIO
CBail B 3TUX crieuu(uuecknux o0pa3oBaHuUsAX, [NIABHBIM HAMIPABICHUEM [0 IPUMEHEHHUIO
ATOTO MHAYCTpUATbHOTO U 3(¢deKkTuBHOr0o BHUAAa (YHIAMEHTOB [IOJDKHO OBIThH
IIPEIBAPUTEIILHOE YCTPAHEHUE IPOCAJOYHOCTH B OCHOBAHUAX 3aHUI U COOPYKEHUM.

Jist ycTpaHeHusT NMPOCaAOYHOCTH MOXKET OBITh PEKOMEHIOBAHO YIUIOTHEHHE
rJIyOMHHBIMH B3pbiBaMHu [41] u 1miHEeKOBBIMU cBassMu [45], onmpoOoBaHHOE TIPU YYACTHH
aBTopa Ha KpynHbix cTpoiikax CeBepHoro KaBka3za, a UIHEKOBbIE CBau IMpHU
BOCCTAaHOBJICHUH aBapUMHBIX OOBEKTOB, TOCTPOEHHBIX HA CBAMHBIX (DyHIaMEHTaX.

5.3.10. B mnactosmiee Bpemsi TIyOMHHBIE B3PBIBBI — CaMbId HEJOPOTOH U
3 PeKkTUBHBIN CHOCO0 YCTpaHEHHUS MPOCATOYHOCTH JIECCOBBIX TOJII OOJBIION

mMomHocTH (Oosee 20 M) ¢ ydeToM OOJacTM W TpaHull ux mpuMmeHeHus. [lpu
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MPOU3BOJICTBE TIIYyOMHHBIX B3PHIBOB, KpPOME€ B3PBIBHBIX HOPMATHBOB, CIEIYET
pykoBojacTtBoBaThcs ykazanusamu CIT145.13330.2012, . 9: «B 0000 CIOKHBIX YCIOBUAX
JIOJKEH BBITIOJHATHCS MPOTHO3 JUHAMUYECKUX BO3JEHCTBUI Ha OKPYXKAIOIIYIO Cpely
CYIIECTBYIOIIME 3/1aHUSI U COOPYKEHUS, a TAKKE HKOJIOTHYECKasi OI[EHKa MOCIeICTBUMA
BBITIOJIHEHUS ATUX PAOOT... TEOTEXHUYECKUH M HKOJIOTHYECKUA MOHHUTOPUHI B 30HE
BO3MOYKHOTO BJIMSTHUS B3PBIBHBIX pa0d0OTy.

5.3.11. Pexomenayemsie CIT 45.13330.2012 (r.mm. 17.1.7, 17.1.9, 7.1.10) crioco6s1
YCTPONCTBA TPYHTOBBIX CBAal U TIIYyOMHHBIX B3PHIBOB TPEOYIOT KOPPEKTUPOBKHU:

- BMECTO YyJaliecHUs TpyHTa M TpamMOOBaHUsS 3aBajia B3PBIBHBIX CKBaXHUH,
PEKOMEHJTyeTCsl IIHEKOBasi TEXHOJIOTUS YIJIOTHEHHSI TPYHTOBBIX CBail B CKBa)KMHAaX,
MOATOTOBJICHHBIX YJITTMHEHHBIMU 3apsiamu (MeTon FO.M. AGenesa);

- pexomenayembii CIT 45.13330.2012 oo0nospemennblli 63pbl8 TITYOUHHBIX
3apsanoB BB mu3-3a 00JbIIOI MOIIHOCTH CTAHOBUTCS OMACHBIM IS OKpYKarouien
3aCTPOUKHU U HEKOHTPOJIUPYEMBIM JIJISI HEB30PBABIIUXCS 3apsIJIOB;

- pexkomenayembiii CIT 45.13330.2012, n. 17.1.9 «pa3pblB MeXAYy OKOHUYAHHEM
3aMa4yuBaHMs U B3pbIBaMU 3aps/10B BB, B 3aBUCUMOCTH OT pa3MepoB IIOMIAIKH, JOJKEH
COCTaBJISITH HE OoJiee 3-8 u» co3maer 3ab0IaunBaHue KOTJIIOBaHA U MPOOJIEMY OCYIICHUS
BEpXHEro «OydepHOro» cios s ero YIJIOTHeHHs. [[s ocylIieHuss BEpXHETO CIos
HEOOXOJIMMO HECKOJIBKO JHEH B 3aBUCUMOCTH OT MOTOAHBIX YCJIOBHM W T€OJIOTMU
ydacTtka pabor.

5.3.12. YcTpaHeHHe MpOCaTOYHOCTU JECCOBBIX TPYHTOB B OCHOBAHUSIX BHOBB
CTPOSILLUXCS, ABAPULHLIX U PEKOHCMPYUPYEMbIX 30aHUL U COOPYHCEHUU W IS
MOBBIIMICHUS  HECYIIeW CHOCOOHOCTH CBailT B  OCHOBAHUSIX  aBAPUUHBIX U
PEKOHCTPYHUPYEMBIX OOBEKTOB PEKOMEHAYIOTCS OYPOHAOUBHBIE C8AU, U320MOBTEHHbLE
WIHEK08bIM cnocodom. llpy WX W3TOTOBJICHHM B KadyecTBE pabodero marepuaia
UCIIOJIB3YeTCSI MECTHBIA  JIECCOBBIM TPYHT, a Takke, Mpu HEOOXOIUMOCTH,
IPYHTOLIEMEHTHAsT M TI€CUYaHO-TpaBUIHAs CMECh, HEraiieHas HW3BeCTb U JIpyrue
KpETUTEIH.

5.3.13. byponaOuBHble O€TOHHBIE CBau, HCIBITHIBAIOIINE BEPTUKAIBHYIO

Harpy3Ky, MO>KHO apMHPOBATh TOJILKO B TOJIOBHOM YacTH JyIuHOM 2,0-2,5 M 6€3 XOMyTOB
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U criipanu cTpexxHAMHu auametpoM 14-20 mm ¢ Beimyckamu 400-600 MM 11t CBSA3M C
poctBepkoM [144].

5.3.14. YmnotHeHue ci1abbIX BOJOHACHIIIEHHBIX JIECCOB MOCIE THAPOB3PHIBHOTO
YIUIOTHEHUS 3(PPEeKTUBHEE BBHINOIHUTH OYpOHAOMBHBIMHM IITHEKOBHIMU CBasMH, a HE
BPEMEHHOM TMPUTPY30YHOM HACBHINBIO C BEPTUKAIbHBIMU JpeHaMu (Tipumep,
3epHoxpanunuiie B c. [lmakcelika). MarepuanioM i MOCIEIHUX MOXKET CIY>KUTh
MaJIOBJIAKHBI MECTHBIM IPYHT, IECUAHO-TPAaBUITHAS CMECh W/WUJIU HETallleHas U3BECTb,
pexomenayembie CIT 45.13330.2012, m. 17.2.1. IlpuMepomM ycmemrHoro onpoOOoBaHuUs
IIHEKOBBIX CBall JUIs YKpEIUICHHs CIA0bIX HJIOB MOXET CIYXKUTh MPOEKT MOpPCKOTo

nopTa B I. Tempiok, paspadotanusiii MI'CY (puc. 5.1).

\ N

Pucynok 5.1 — OnpITHOE YIIJIOTHEHHE CJIa0bIX TPYHTOB Ha Y4acCTKE CTPOUTEIHCTBA
Mopckoro nopta B r. Temprok (o 3aganuio MI'CY). BHu3y kepH uiia u3 CKBaKHUHbI
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5.3.15. B 00BOJHEHHBIX JECCOBBIX TPYHTAX PEKOMEHAYETCA CHayala [IHEKOBBIM
Croco0OM co3AaTh OETOHHBIE W TecYaHO-TpaBUMHBIE cBau auamerpoMm a0 1,0 M c
MOCIEAYIONMMH ONMUPAaHWEM Ha HUX 3a0MBHBIX M OypoHaOWMBHBIX cBail. Takas
TEXHOJIOTUSI CYHIECTBEHHO IIOBBIIIAET HECYIIYI0 CIHOCOOHOCTh 3a0WMBHBIX U
OypOHAaOMBHBIX CBail M TMO3BOJIAET OTKA3aThCs OT OypeHHs ¢ 0OCaJaHBIMH TpyOaMH B
IJIBIBYHHBIX JIECCAX.

5.3.16. Pexomennyemsie B CI145.13330.2012, ni.m. 14.2-14.3 criocoObl ycTpoicTBa
«CTEHBl B TPYHTE» W MPOTHBOPUIHTPANMOHHBIC 3aBECHl MOTYT OBITh BBITIOJHEHBI
IIHEKOBBIM CIIOCOOOM C MPUMEHEHUEM Pa3IUYHBIX paboUYNX MaTepuasoB.

5.3.17. Ilpu BBIMOJHEHUU MOAPSIHBIX CBAWHBIX PabOT HEOOXOAMMO COOJO/ATH
Bce BUABI KOHTpossi, mpexycmoTpernbie CIT 45.13330.2012 B [lpunoxkennn «Ax», u

TpeboBanusi, uznoxenuslie B [Ipunoxennn «Hy» CIT 45.13330.2012.
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3AKJIIOYEHUE

1. B paGoTe BnepBhIe JaHa pErHOHANIbHAS XapaKTEPUCTHKA CTPOCHUS, COCTaBa U
CBOMCTB JIECCOBBIX TPYHTOB, 3aHUMAaIOIUX 85 % Tepputopuu CeBepHoro Kapkaza (puc.
1.4), ¢ nenpio 3((HEKTUBHOrO MPUMCHCHMS CBAMHBIX (PYHIAMCHTOB B CJOXKHBIX
WHXEHEPHO-TE0JOrnyeckux yciioBusax CeBepo-KaBka3ckoro perunosa.

2. Ilo ¢&oHIOBEIM W ONYOJMKOBAaHHBIM JaHHBIM H3y4YeH H  0000IIeH
MIOJIOKUTEIIBHBIN M HEYJAUHBIA OTIBIT TPUMEHEHUS CBAaWHBIX (DYHIAMEHTOB Ha JIECCOBBIX
rpynrax B CraBpononbckoM U KpacHomapckom kpasix, PocToBckoil obnactu,
KabGapauno-bankapuu, UYedeHnckoit pecnyonuke u  pecnyonuku — WHrymerus.
Y cTaHOBICHO, YTO HEPA3paOOTAHHOCTh CTPOUTEIBHBIX HOPM U HEYYET MECTHOTO OIThITa
CTPOMTEIBCTBA B pAJIe CIydyaeB NPHUBEIM K aBapusM 3JaHUH U COOPYKCHHIA,
MOCTPOEHHBIX HA CBAWHBIX (PYHJIAMEHTAX U MPOCATOUYHBIX TPYHTAX.

3. Ha pgocTaToO4yHOM CTaTHCTHYECKOM MaTepuajie IOJYYCHBI JTOCTOBEPHBIC
3aBUCUMOCTH JIJIsl OIICHKUA COCTaBa U CBOMCTB JIECCOBBIX IpyHTOB CeBepHoro Kapkasa,
KOTOPBIE MOTYT OBITh TIOJIC3HBIMH JJISI MPUMEHEHHSI B IPYTUX peruoHax Poccum:

- YCTaHOBJIEHA TECHas JIMHEWHas 3aBHUCHUMOCTb YHCJA IJIACTUYHOCTA U TPAHUIIBI

TEKYYECTH JIECCOBBIX TPYHTOB OT COJEPYKAHUS TIIMHUCTOM (DPaKIIUH
|p=0,43°C<0,005MM+2,23; R=0,969,
W= 0,557‘C<07005MM +16,24;: R = 0,937;

- YCTAHOBJIEHA TECHAs JIMHENHAs 3aBUCHUMOCTb YUCJIA IUIACTUYHOCTH OT TPAHUIIBI
TEKY4€CTH JECCOBBIX I'PYHTOB ISl Bceil TeppuTopun CeBepHoro KaBkasa, 4To 103BOJIET
KOHTPOJIUPOBATh OIpE/eTCHNE BIAKHOCTH HAa TPaHMIIE pacKaTbIBaHUS U 0oJjiee TOYHO
ONPENEIIUTH NMOKA3aTeNIb KOHCUCTEHIINH, HCTIOJIB3YEMBIN IIPU POESKTUPOBAHNUYN CBANHBIX
(GyHIaMEHTOB B NMPOCAJOUYHBIX TPYyHTAX:

Ip =0,79W,-12,95; R= 0,946,
- JUISl OPUEHTUPOBOYHOM OLIEHKH IIPOCAJOYHOCTH IpU Harpyskax no P=0,3 Mlla

MMpCaJIOKCHBI Fpa(I)I/IKI/I, YUYUTBIBAIOIIHC JINTOJIOTUUYECKUI COCTaB, BJIAXKHOCTbD H
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TJIOTHOCTB JIECCOBBIX TPYHTOB. ['padiku peKOMEHIYIOTCS B3aMEH OITMOO0YHON TaOIHIIbI
taba. b1 CII 11-105-97, gacts IlI;

4. C ydactueM aBTOpa OompoOOBaH Ha KPYIHBIX CTPOMKAX KOMILIEKCHBIA METO]
YCTPAHEHMsI MPOCATOYHOCTU JECCOBBIX TPYHTOB JIFOOOW MOIIHOCTH M MPOCAT0YHOCTU
(erybunnble 63pbLebl u winekosvle céau). J1ns MPAKTUIECKOTO PUMCHEHUS TITyOMHHBIX
B3PBIBOB COCTaBJI€HO eauHCTBeHHOEe B Poccuum «llocodue no yniomuenuio
HPOCAOOUHBIX 1ECCOBBLIX ZPYHMOE 271yOUHHbIMU 63pbleamu 6 ycaoeuax CesepHozo
Kaexaza (uszvickanus, npoekmuposanue, npou3eo0cmeo padom), cOTIaCOBAaHHOE C
['ocroprexnaazopom Poccun 1 OAO «KaBka3B3pbIBIPOMY.

5. C yyactuem aBTOpa JUIsl YIUIOTHEHHUS W 3aKPEIUICHUs] TIPOCATOUYHBIX TPYHTOB
CTIM TPUMEHSTHCS OYPOHAOUBHbBIE WIHEKOBble ceéau C IIUPOKOW 001acTbl0 HUX
NpPUMEHEHUsI, B TOM YHCIE IS TOBBIIICHUS HECYIIeW CIOCOOHOCTH 3a0MBHBIX U
OypOoHaOMBHBIX OCTOHHBIX CBail.

6. PexomeHmanmmm Mo NPUMEHEHWIO CBAWHBIX (PYHIAMEHTOB Ha TPOCATOYHBIX
rpyntax CeBepHoro KaBkaza, KOTOpble MOTYT CIY>KUTb OCHOBOM JUIsi pa3pabOTKu
TepputopranbHbix cTpouTenbHbIXx HOpM (TCH) cyobektoB FOra Poccun.

IlepcnexkTHBBI AaTbHElNICH Pa3pa00TKH TeMbI:

1. Pacmiupenue u OOHOBIEHUE CTATUCTUYECKUX JAHHBIX B IEISIX YTOUHCHHUS
3aBUCUMOCTEN MEXIy (U3NUECKUMU M (DU3UKO-MEXaHUYECKUMHU XapaKTePUCTUKAMU
npocanouHbix rpyHTOB CeBepHoro KaBkaza u npyrux peruonon Poccuu.

2. Pa3BuTre U COBEPIICHCTBOBAHUE METOJOB OLECHKH MPOCAAOYHOCTH JIECCOBBIX
TPYHTOB 3a CYET MPUMEHEHHUSI HOBBIX TEXHOJOTUUECKUX U KOHCTPYKTUBHBIX MPUEMOB.

3. IloneBoe ompoOoBaHMEe U pacHpPOCTpaHEHHUE METOJIOB KOMILIEKCHOTO
yCTpaHEHUsI MPOCAJOYHOCTU MPU HOBOM CTPOUTEIBCTBE, PEKOHCTPYKIIMU UM aBapHsiX
3JIaHUN U COOPY>KEHUI, TOCTPOCHHBIX HAa CBAHBIX ()yHIaMEHTaX.

4. OtieHka HecyIel CoCOOHOCTH CBail Ha MPOCATOYHBIX TPYHTAX B CEHCMUYECKUX

paiionax CeBepHoro Kaskasa [23; 73; 131].
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Ipunoxenne A

POCCUMCKAA ®ELEPALIMA CTABPOMNO/IbCKUA KPAI

FOpuanyeckuii agpec: 357600, r. Eccentykn, yi. IlepBomaiickasi, 137.
IMouTossiii aapec: : 369000 r. Yepkecek, yi1. KaBka3sckas, 4. 157 Teu. (878-22 ) 6-85-33, daxc 6-85-33
@uanan: 369000 r. Yepkecck, yiu. KaBkasckas, 4. 157 Tea. (878-22 ) 6-85-33, dake 6-85-33

OAO «KABKA3B3PBIBITPOM)»

HHH 2626013063, p/c 40702810500000001216, OAO «3ayGep Bank» r. Yepkecck K/c 30101810300000000825,
BHK 049133825 KIIIT 262601001 anexkTpoHHbIi anpec kvpbif@gmail.com

Pektopy Cesepo-KaBkasckoro
®epepanbHoro yHusepcurera
A.A. leBuTtcKoi
YBaxkaeman AnuHa AdakoesHa!

CNPABKA
O BLINO/IHEHAN OTIBITHO-NPOH3BOICTBEHHBIX PAGOT IPH YIVIOTHEHHH NPOCATOTHBIX
TPYHTORB Iy OHHHBIMH B3pbIBaMH Ha 00bexTe: «ToBapHo-chIpbeBoii ckiaax CYT 000
«CTaBpoJien» B PAMKAaX HHBECTHIOHHOIO0 IPOeKTa «PeKOHCTPYKIMS ¢ HeTbIo
mepepaloTKH ra3oBoro chiphs MecTopozkaennii Ceseproro Kacnus»

IMporpamma crpaterndeckoro passutus OAO «JIYKOMWIT» TIPEeIyCMaTPUBAET PEATH3aIHIO
npoekra «Kowmriexe nepepaGoTKH TONYTHOro He(TSHOTO Tasa MeCTOPOKIEHHI CeBepHoro
Kacnms B monmustuien Ha 6aze 000 «CTaBporery (r. ByIeHHOBCK), KOTODBIH SBISETCS OLHUM U3
KpYHHEHIIHX HeTeXUMUUeCKuX npeanpusTuii Poccuu.

OcHOBHBIM cBIpbeM s Kommnexca craser TIOIYTHBIH HEDTAHON ras ¢ MECTOPOKCHHIA,
xotopeie OAO «JIYKOWJI» paspaGatsisaer B poccuiickoM cextope Kacmmiickoro mopst. ITpoext
BKIOYeH B CTpATeruio pa3sBUTHS XUMUYECKOH U He(TeXUMUYECKO#H npoMBIIIeHHOCTH Poccun.

Ha miomanxe crpoutenscra 1 ouepemu ['asomepepabarsiBarommeit ycTaHOBKH (T11y-1)
Kommnekca wommoctsio 2,2 mupn. KyboMeTpoB rasa 3ampoextupoBan Cxiax CVT,
CTPOHTEILCTBO KOTOPOTO OCIIOXHHUIIA MPOCATOYHbIE TPYHTHI MOIIHOCTHIO 70 28 M ¢ pacueTHOM
IIPOCAIKOM OT cOOCTBEHHOrO Beca 83,96 cm.

IIpoeccop T'amait Bopuc ®emoposuy st YIUIOTHEHHS TIPOCAJOYHEIX TPYHTOB Ha
momanke crpoutensersa Cknana CVYI mpemioxun BEIIONHHTE [IlyOMHHBIE B3pHIBEI B
COOTBETCTBHH C €AMHCTBEHHEIM B Poccuu «IlocoGuem 1o ymioTHeHwIO IPOCAIOYHBIX JIECCOBBIX
TPYHTOB IJyOMHHBIMH B3PHIBAMH B YCIIOBHSX Ceseproro Kaskaza» (CeKas['TV, 20012),
cornacoBaHHEM ¢ I'ocroprexnanzopom PO u OAOQ «KaBKa3B3pBIBIIpOMY.

IIpoexT ruApOB3PEIBHOrO yIIOTHEHHS NIPOCAIOYHBIX TPYHTOB paspaboTal TIJaBHBLL
MHKCHEp POeKTa, acnupaHnt Kapeapsr «Crpourenseteoy CKOY Cepbur Butanuii Buktoposuy.
ITo sToMy mpoekTy, B cooTBETCTBHE ¢ ACHUCTBYIOIAME HOPMATHBaMH, GBLIO 3aIPOEKTUPOBAHO
2562 B3peBa Maccodt 3apszoB 10 10 KT aMMOHHTA 6)XXB B IpeHaKHO-B3PHIBHBIX CKBAXKHHAX
riy6uHO# 6 M. AMMOHHT 6)KB SBISeTCS JTAIOHHEIM BB, nonymenasmM Pocrexnanzopom mus
BBIIIOJIHEHHS MOI0OHBIX pabor.

Praoy % iKQ)y
2@: 77 2728

Kon-80 nucros.
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[Tpunoxenue A (IpogoIKEHUE)

VuuTEBas TO OOCTOSTENBCTBO, YTO TIIyOHWHHBIE B3PBIBBI OBUIM 3alpOEKTHPOBAHBI Ha
TEPPUTOPHH B3PHIBOONACHOTO IPEIIPASTHS, TPOEKT, paspaboranmbii B.®. Tamaem u B.B.
CepOunpiv, Obu1  HampaBieH B LIeHTpalbHYI0 NPOM3BOJICTBEHHO-IKCIIEPUMEHTAIBHYIO
CIIENMAIM3APOBAHHYIO  CTPOMTEIBHYIO J1abopaTopHio IO  HMHKEHEPHOMY OOECIeueHHIo
6ypOB3pEIBHEIX paboT (T. MockBa).

B nomonHeHwme K mpoekTy reHepanbHbii mupexkrop OO0 «III3CCII BBP», a.r.H. B.JL
Bapon wu TexHmueckmii mupekrop, A.T.H. M. TaHomombckuit paspaboramu «IIpoext
[IPOM3BOJICTBA OYpPOB3PBHIBHEIX PabOT IO YCHIICHHIO IPYHTOB OCHOBaHHMSI TOBapHO-CHIPHEBOIO
ckmaga CYIT OOO «CraBponen», NpemycMaTPHBAIONINI JOMOIHUTEIbHbIE MEPOIPUSITUS II0
OXpaHe OKPYKAFOIIUX OOBEKTOB IIPH TIPOU3BOICTBE MACCOBBIX B3PBIBOB.

IIpoext «IIIIDCCJI BBP» 6b1 paccMOTpeH M COTJacoBaH DKCIIEPTHO-KOHCYIBTATHBHBIM
neHTpoM «CTaBnpoMOe30macHOCTEY.

YnnoTHeHHEe NPOCAJOYHBIX TPYHTOB TIIIyOMHHBIMM B3pblBamMHM Ha 1uromamd 28 530 M
BeImosHuI KaBka3e3peBpoM B nekabpe 2014 roxy mox aBTopckum HanzopoM B.@. 'amas u B.B.
Cepbuna. B3peiBHBIE pabOTHl BBIIOMHWIA BOMH3H OOBEKTOB TOBBIIIEHHON ONACHOCTH
(pe3epByapsl XpaHEeHUs dTHIEHa, neicTBytonmi cknan CYT u ap.).

Kauectso ymotaenus OAO «JIYKOWJI» mopyumn mpoBepuTs PoCTOBCKOMY bumaany
000 «JTYKOMJI-HimxeropoaHuiHEGTENPOESKT.

ITocne BHIMONHEHHsS KOHTPOJBHBIX HM3BICKAHHM, MPOEKTHO-HU3BICKATENHCKHE MaTepHaIbl
65111 HanpaBieHHl B [ aBrocakcneprusy Poccun.

I'nasrocokeneprusa Poccum B «IJoNOXKHTENEHOM —3aKIIOUEHHH | OCYIapCTBEHHOM
sxcmeptu3bl Ne 1255-15/IT3-10119/02 ot 14 centsdps 2015 roma» ormeuaer, uro «Ha
OCHOBAHHMM MH/KEHEDPHO-Te0JIOTHYeCKHX M3bICKAaHHI MOKHO CIeJIaTh BBIBOJ, YTO B MeCTaX
NpOBeJeHHsl IIyOHHHBIX B3PBIBOB C NOCIEAYIOMHM YILUIOTHeHHeM «GydepHoro» cJos
TPYHTOBBIMH CBasiMM NpPOCaJKa TPYHTOB OT COGCTBEHHOr0 Beca NpPH 3aMAYHBAHHH 10
ray6uHer 25 M orcyTeTBYeT», a B OOIMX BBIBOJAX yKasbiBaeT: «Pe3ybTaThl HHKeHepPHBIX
H3BICKAHUIA COOTBETCTBYIOT YCTAHOBJIEHHBIM TpeGoBanusM. [IpoekTHAs JOKYMeHTALHS IO
obnexty «ToBapHo-cipbeBoii ckian CYI' 000 «CTaBpoiien» COOTBETCTBYET Pe3y IbTaTaM
HHKEHEPHbIX H3bICKAHHH H YCTAHOBJIEHHBIM TPEOOBAHHAMY.

Ilo panaemM OO0 «CraBponen» SKOHOMHYECKHH d(P(EKT MPUHATOrO PelIeHHs YIUIOTHATE
IpOCaJOYHbIC TPYHTHI [lyGHHHBIME B3phIBAMHU COCTaBUII 887,372 MIH. py6ieit.

OAO «KABKA3B3PBIBITPOM» Grmaromaput mnpodeccopa B.®. Tanas u HH)XEHepa-
acnupanTa B.B. CepGuHa 3a xayeCTBEHHO BBIIOJHEHHBIA MPOEKT YIUIOTHEHHS MPOCAZOYHBIX
IPYHTOB IPH CTPOHTEIBCTBE BHICOKOOTBETCTBEHHOIO OOBEKTa M HajeeTcsl Ha JajibHeHInee
COTPYAHUYECTBO IO IPAMEHEHHUIO 6ypon\pl>mm>1x paboT B 061aCTH CTPOUTENILCTBRA.

N.®. Bapatam
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[Tpunoxenue A (IpogoIKEHUE)

®enepanbHas ciayxba
110 JKOJIOrH4eCKOMY, TEXHOIOTHYECKOMY H Pextopy CeBepo-KaBkaszckoro

e b ®enepalbHOIO YHUBEPCUTETA
KABKA3CKOE YIIPABJIEHHUE

POCTEXHA30PA A.A. JleBuTckoii

Mupa ya., a. 313, r.CtaBponons,
CraBpononbckuit kpaid, 355000
Tenedonsl: (8652) 26-48-57;
daxc: (8652) 26-35-12
E-mail: uprav@stavgosnadzor.ru

OT'PH 1127747288910
WUHH/KIIIT 2632101222/2632010011

VBaxxaemast AnuHa AdaxoeBHa!

22-25 centsi6ps 2015 roxa B r. Snra (KpeiM) cocrosnace Beepocculickas Hay4HO-
npakTudeckas KoH(epeHims «PaunuoHanpHOe M 0e30macHOe HENPOIOIb30BaHHME», Ha
KOTOPO# OBUIM pPacCMOTPEHBI aKTyalbHblE BOIPOCH MPOMBILILIEHHONW 6e30MacHOCTH,
nosbineHre 3GHEKTUBHOCTH paboT B HEIPONOIb30BAHHH, O3HAKOMIICHHE C MEPEIOBBIM
ONBITOM ¥ HOBBIMH TEXHOJOTHSIMH OXpaHbl HeJp, oOecredyeHHe 3SKOHOMUYECKOMH
6e3omacuoct Poccun.

ITo Hamed mnpocsbe mis ydacTusi B KOH(epeHIMH ObLI IOArOTOBIEH MOKIAN
«YTJIOTHEHHE MPOCAJOYHBIX TPYHTOB INTyOMHHBIME B3phIBaMHU Ha o6bekTax IOra Poccum»
(aBroper — mpodeccop kadenpel «CtpourensctBoy CKOV, nr.-m.u. b.®. Tanah,
acriupanTsl kadeaps: B.B. Cep6un u B.C. [Tnaxtiokosa).

C noxnanoM Ha KoHdepeHimu BeICTYHI aciupadT Cepbun Butanuii Buktoposuy,
KOTOPBIH OJHOBPEMEHHO SBISIETCS TJIABHBIM MH)KEHEPOM IPOEKTOB  yIUIOTHEHHS
IIPOCA0YHBIX TPYHTOB IJIyOMHHBIMH B3pbIBaMM Ha B3pbIBOOMacHeIX o6bekrax OO0
«Crasponen» [TAO «JIV KOWJI» B r. ByeHHOBCKe.

JlokTan 0 HOBOM TEXHOJIOTMH MOATOTOBKU HAJEKHBIX OCHOBAHWM [UISl YHUKAJIBHBIX
00bexToB I a3onepepabaThIBAlOINEro 3aBoja KpymHeWmero B Poccuu XUMUYECKOro
kommiekca OOO «CraBposieH» CONpPOBOXKIANICS BH/IEO3AMUCHIO B3PBIBOB, KOTOPYIO
BBITIONTHUI TIPH IPOM3BOZCTBE B3phIBHBIX pabot B.B. CepOun.

YuacTHEKE Bcepoccuiickoii KoH(epeHIMH, Ha KOTOPO ObLIA MpeJCTaBUTEeNH BCeX
pernoHoB Poccuy, ¢ 60bIIMM HHTEPECOM H BHUMAHMEM BOCIIPHHSUIN COAEPXKATENBHBIA 1
MOJE3HbI I TNPAKTHKA JOKJIaf, OTPaKAaIOIIUK BBICOKMH ypOBEHb HAyYHBIX
uccnenosannii CeBepo-KaBkasckoro deziepanbHOro yHUBEpCHTETA.

Bpuo HayanbHKMKa OTZENA 110 HaI30py B FOPHOM U /
HedTerasonobpiBaroieit mpompiieHHocTH Mo CK 77—, _]LIO. BepruHckas

/
/
/
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Ipuioxenue b

AIMMHUCTPA LIS
TOPOJIA BYJIEHHOBCKA Pextopy CeBepo-KaBka3sckoro
Oraipscrasn ynaua, 46, r. Eyaemnoscr ®DenepanrbHOTO YHUBEPCUTETA
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= Ypaxaemas AnnHa AdakoeBHa!

B mnentpe ropona bByneHHOBcka BemeTcs CTPOMTENBCTBO KpymHOro CroopTHBHO-
03/I0POBHTENBHOrO KoMmIutekca, (unancupyemoro OOO «CraBposieH» HE(TIHOW KOMIIAHHH
«JIYKOWJT». CiopTKOMIIIEKC HaXOZUTCS Ha 0COGOM KoHTpoJle rybepHaTopa CTaBpOIoIbECKOro
kpas B.B. Bragumuposa. )

ITpoexTHpOBaHHE W CTPOUTENHCTBO 3TOTO BAKHOTO /I ByIeHHOBCKA 00BEKTA OCIIOKHHIIA
[pOCaJ09YHble TPYHTHI MOIMHOCTBIO 10 14,0 M. B cBA3W C NpOCamOYHOCTBIO TPYHTOB B
OCHOBaHUH TIPOCKTHPYEMBIX 37aHMM, TeHepanbHbli npoektupoBmmk OAO «Hmxeropomckuit
ITpoMcTpoipoekT» 3ampoeKTHPOBaI XKelle300eTOHHBIE OypOHAOUBHBIE CBaW CTOMMOCTHIO 188,9
MUIH. py0.Jieli, HCIBITAaHUE U BBIIOJHEHHE KOTOPBIX MOIJIO HAIONTO 3a/€PXKaTh CTPOUTEIHCTBO
CnopTkomirexca.

ITo mpocebe mupeximu OOO «CTaBponeH» W IO COIVIACOBAHHIO ¢ pykKoBoacTtBoM HK
«JIYKOWJI» npodeccop B.®. Tanaii u urxeHep B.B. CepOun pazpaboTaiy IpOEKT YILIOTHEHHS
IIPOCAIOYHBIX TPYHTOB CTOMMOCTBIO 42,52 MuH. pyOael u OKazalmud COAEHCTBHE B €ro
peanu3anuy. YIIOTHEHHE IPOCAJOYHBIX TPYHTOB BBIIOJIHHIM OYPOHAOWBHBIMH I'PYyHTOBBHIMH
CBasMH B COOTBETCTBHH C «PeKOMEHOAUUAMU RNO NPOEKMUPOBAHUI0 U YCHIPOICHEY
OyponabusHbIX 2PYHMOGLIX C6all, U320MOGIEHHBIX WIHEKOGBIM CROCOOOM 8 MPOCAOOUHBIX U
caaboix epynmaxy (CKOY, 2016).

VKazaHHas TEXHOJOTHS YIUIOTHEHHS IPOCAJOYHBIX PYHTOB INMPOKO IPUMEHSETCS B T.
BynenHOBCKe IpH HOBOM CTPOHMTENBCTBE M YKPEIUIEHHH OCHOBAHWH (DYHIAMEHTOB aBapUUHBIX
3/IaHUH.

IMomy4ennsrit sxoHOMUuYeckuit 3hdext (146,42 muaH. py6Jieil) MO3BOISET B IOJHOM
00beMe BBIIOJHHTE CTPOHTENBCTBO BCEX 3aNPOSKTHPOBAHHBIX 00BEKTOB CIOPTHBHO-
03/I0POBHTEIBHOTO KOMILIEKCA.

AnmuBHcTpamys ropona byneHHoBcka Gmaromaput mpodeccopa Bopuca ®enoposrya
lanmas m mmxeHepa Butamms BukropoBuua CepOuHa 3a HAy4YHO-TIPAKTHYECKYIO MOMOIIb B
crpouTenbeTBe CIOPTHBHO-03I0POBHTEIFHOTO KOMILIEKCA B CIIOYKHBIX TPYHTOBBIX YCIIOBHSIX.

3aMecTUTEb TIaBbl AIMAHUCTPAIUH e
ropoza ByeanoBcka ‘\\VU/WB.B. [laiizepos
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Hpuiaoxenue B

AQMHMHHCTPALHS Pextopy
JlenuHCcKOro paiiona Cesepo-KaBkasckoro

ropoxa CraBponons (eneparbHOrO yHUBEPCUTETA

yi1. Mupa, 282-A r. CTaBpomnojib, A.A. JIeBUTCKO#
CraBponosbekui kpaid, 355017

TenedoH (865-2) 24-18-60
dake (865-2) 24-51-59
OKIIO 22049225, OT'PH 1022601953956
WHH 2634055412, KIII1 263401001
24,0140/ No__ O/t — F36 - 77

Ha oT

Vakaemas Anuna AdaxoeBHa!

B ropoxme Craspomone mo yi. MaskoBckoro, A. 16A B 1968 romy O6mBLI
[OCTPOEH MATUITAKHBIHA IOM B CIIOXKHBIX I'€OIOTHIECKHX YCTOBHAX. B ocHOBaHWH
dyngamenta Jgoma  ObUIM  PacHpPOCTPAHEHBI cy(hdo3uOHHO-TIPOCATOYHBIE
CyIIHHKH, KoTopsie B 2009 rofy BbI3BaIM IpeJaBapuiHbIe nehopMaluy HECYIIUX
KOHCTPYKIWit. Tpa/MIHOHHbIE METObI (YCHICHHE CTEH METAUIMICCKHMH TsDKaMH
¥ yCTpOMCTBO IpeHa)ka), HECMOTps Ha OOJbIIME 3aTpaThl, HE OCTAHOBHIH
nedopMaLuy 3aHUs.

[Io mpockbe aamMuHECTpanuu JIEHHHCKOro paloHa ropoaa CraBpormnons
JIOKTOp T€O0TIOTO-MHHEpAIOTHYeCKnX Hayk, mpodeccop I'amait B.®. u acnupaHT
kapenpsl  «CTPOMTENBCTBO» ~ WHCTHTYyTa  CTPOMTENBCTBA, —TPaHCHOpTa N
mamuHocTpoeHuss CepOun B.B. BBINOIHUIM JONOIHHTEIBHOS obcnenoBaHKe
3[1aHNs, pa3paboTaity MPOEKT MPOTHBOAEPOPMALIMOHHBIX MEepOTIPHUATHHI ¥ OKa3alu
comeiicTBre B ero peanusanuu. Crnabble TPYHTBI OCHOBAHMS JIOMa YKPEITHIIH
6ypOHaGMBHBIMU TPYHTOBBIMA CBasMM B COOTBETCTBHHU C «PexomeHalMAMH 10
NPOEKTHPOBAHHUIO K YCTPONCTBY GYPOHAGMBHBIX IPYHTOBBIX CBaH, M3TOTOBICHHBIX
[LIHEKOBBIM CIOCOGOM B IPOCAIOYHBIX 1 clIabbIx rpyHTax» (CKOY, 2016).

BakHO OTMETHTh HE TOJBKO CpPAaBHUTEIBHO HEBBICOKYIO CTOMMOCTD
ykperenusi cnabbix rpyntoB (1,71 MiH. py0.) ¥ KOPOTKMH CPOK BBIIOIHEHHS
6ypoBeIx pa6ot (15 aHeit), HO ¥ AWM IS KUTBLIOB MHOrOKBAapTUPHOTO 10Ma
PEXHM UX MTPOU3BOJCTBA.

Anmusnctpanus  JlenuHckoro paiiona ropoga CTaBpomosis BbIpakacT
6IaroJapHOCTh  IOKTOPY — TeO0JIOrO-MHHEPANIOTHYECKUX  Hayk, npocdeccopy
Tanao bopucy ®enoposudy u acrupanty Cepbuny Buranuio BuxTopoBHu4y 3a
OKa3aHHyIl0  TIOMOLIp B  OpraHMsalud M  TIPOBEJCHHH  PEMOHTHO-
BOCCTAHOBHTENBHBIX paboT sxmuioro oma Ne 16a mo yi. MasKOBCKOTO U Ha/leeTcs
Ha janbHeilee IUIOZOTBOPHOE COTPYAHHYECTBO Ha Gnaro jxureneii JleHuHCKOro
paiiona ropoaa CtaBpomos.

Hcnonusronumii 0653aHHOCTH
IJ1aBbl aIMUHUCTPAIUN
JlenuHcKoOrO paioHa ropoja CraBpomnogs:
TIEpPBBI 3aMECTUTED [JIABbI N -
aJMUHUCTpaLU JIEHHHCKOTO panona!{ ;(
ropoza CtaBporiosis le

4

= A.A. PxxeBckuit

M.M. Jlo6oB
24-08-10
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Ipuiaoxenue I'

['panysomeTprudecKuid COCTaB JIECCOBBIX I'PYHTOB bynaeHHOBCKa u I'eopruencka

MeTojaMu nuneTku (1-s cTpoka) u apeomeTpa (2-1 CTpoka)

I'ay6 Pa3meps! ¢ppakumii B MM, UX cogep:kaHue B %
uHa, | 0,5 0,5- 0,25- 0,1- 0,05- 0,01- 0,005- Memnee Memnee
M 0,25 0,1 0,05 0,01 0,005 0,001 0,005 0,001
1 2 3 4 5 6 7 8 9 10
. bynenHoBck, BoeHHbII rOpOJI0K
1 0 14 51 13,5 48 2,7 9,3 29,3 20
1 0 14 51 19,6 42,1 5,7 7,8 26,1 18,3
2 0 0,2 0,7 19,1 41,3 8 9,4 30,7 21,3
2 0 0,2 0,7 25,6 36,4 7,6 11,2 29,5 18,3
3 0 0,1 1 28,8 38,7 8 6,7 24 17,3
3 0 0,1 1 31,9 39,7 4,8 5,8 22,5 16,7
4 0 0,2 1,2 41,3 25,3 2,7 12 29,3 17,3
4 0 0,2 1,2 39 25,2 3 10,8 30,8 20
5 0 0,4 2,3 48 20 10,6 2,7 18,7 16
5 0 0,4 2,3 36,6 315 4,2 6,4 25 18,6
6 0 0,6 1,3 26,1 40 12 53 20 14,7
6 0 0,6 1,3 21 42,1 6,2 8,1 28,8 20,7
7 0 0,2 1,4 25,1 38,6 54 14,6 29,3 14,7
7 0 0,2 14 31,4 29,8 7,6 10 29,8 19,8
8 0 0,3 2,7 41 25,3 14,7 6,7 16 9,3
8 0 0,3 2,7 37 28,5 6,2 9,1 25,3 16,2
9 0 0,1 0,7 51,2 18,7 4 14,6 29,3 14,7
9 0 0,1 0,7 28,1 38 51 7,7 28,6 20,9
10 0,1 0,4 1,3 22,2 46,7 4 9,3 25,3 16
10 0,1 0,4 1,3 34,7 30,9 27,1 6 26 20
11 0 0,5 2,5 26,3 38,7 9,3 54 22,7 17,3
11 0 0,5 2,5 40 32,1 3,7 8,9 21,2 12,3
12 0 0,2 1,2 41,3 28,6 6 54 22,7 17,3
12 0 0,2 1,2 25,6 47 3,7 6,3 22,3 16
13 0 0,2 0,8 47 28 53 6,7 18,7 12
13 0 0,2 0,8 37 35,5 7,2 9,1 19,3 10,2
14 0 1 7 54,7 18,6 6,7 6,7 12 5,3
14 0 1 7 49,7 25,9 2,2 2,1 14,2 12,1
15 0 0,3 3,3 47,7 26 4 4 18,7 14,7
15 0 0,3 3,3 47,3 27,8 15 6,8 19,8 13
16 0 0,2 0,4 18,1 54 2 8 25 17
16 0 0,2 0,4 21,4 50,5 14,3 1.4 23,2 11,8
17 0 1,3 0,8 31,2 37,4 53 4 24 20
17 0 1,3 0,8 54,6 16,3 3,6 11,4 23,4 12
18 0 0,5 15 12,7 45,3 9,3 10,7 30,7 20
18 0 0,5 15 12 51,1 9 15,2 26 10,8
r. ['eopruesck, MuUkpopaiion «bepeska»
3 0 0,2 0,9 16,2 36 2,7 13,3 44 30,7
3 0 0,2 0,9 11,4 32,5 9,5 16 455 29,5
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1 2 3 4 5 6 7 8 9 10
4 0 0 1 3 49,3 13,4 6,6 33,3 26,7
4 0 0 1 12 35,3 9,4 12,8 42,3 29,5
6 0 0,2 2,1 5,7 50,7 9,3 6,7 32 25,3
6 0 0,2 2,1 26,2 24 6 13,1 41,5 28,4
7 0,2 0,7 2,4 16,7 28 14,7 9,3 37,3 28
7 0,2 0,7 2,4 10,5 30,7 10 13,7 45,5 31,8
8 0,3 0,7 1,4 17,6 12,8 6,4 17,6 60,8 43,2
8 0,3 0,7 1,4 23,4 18,2 8,9 14,7 47,5 32,8
10 1,4 1,4 3,3 1,9 25,3 8 18,7 58,7 40
10 14 14 3,3 79 19,5 7,7 17,2 55,8 41,6
11 0,6 0,9 1,3 14,5 26,7 14,7 20 41,3 21,3
11 0,6 0,9 1,3 21,8 2,4 15 15,3 35,7 20,4
12 0,1 0,8 3,4 7,7 40 10,7 14,6 37,3 22,7
12 0,1 0,8 3,4 12,6 32,1 11 20,5 40 19,5
14 0,1 1,7 6,1 13,4 13,7 10,7 20 53,3 33,3
14 0,1 1,7 6,1 5,6 24,8 8,2 15,7 53,5 37,8
r. ['eopruesck, XKCK «Yaiika-3» (rpaHyJOMETPUYECKUI aHAJIU3 aPEOMETPOM)
1 0,3 1,2 1,9 17,4 13,7 6,9 12 59 47
2 0,3 1 2,3 20,2 22 6,4 18,3 47,8 29,5
3 0 3,6 7,6 12,3 49,5 5,9 8,6 21,5 12,9
4 0,3 0,7 1,9 20,9 31,2 15,5 11,7 29,5 17,8
5 0,3 0,6 1,6 21,2 12,3 6 15 58 43
7 0,1 1 1,8 22,1 12,6 5,7 13,8 56,7 42,9
7,5 0,1 0,8 1,7 18,4 13 6,2 15,7 59,8 44,1
8,5 0,1 1 2,3 27,2 20,2 5,9 26,5 43,5 17
9,5 0,1 0,9 1,3 25,5 34,2 3,4 8,8 34,6 25,8
r. 'eopruesck, 1om BOC (rpanyiaoMeTpudeckuil aHaJIu3 apeoMeTpoM)
4 0,5 3,5 6,4 15,8 16,8 5,9 24,7 51,5 26,8
5,5 0,1 2 4,4 27,5 30 7,7 19,9 28,3 8,4
6 0,2 2,6 4,3 11,7 28,7 8,5 31 44 13
7 0,1 2,2 3,7 19 23 6,5 355 45,5 10
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Mpunoxenne /1

AKT
HposepkH TEXHHYECKOT0 COCTOSHMS Komiuiekca ByaeHHOBckod KpaeBod GONBHHLBLI IO
nepenaye nporpammer HTB 13-15 mapra 2001 roaa.

r. ByneHHoBck 15 mapra 2001 rona

Mii, HIDKENOANHCABIIKHECH, 3aBeAyIOME nabopaTopuedl mpocamouHelx rpyHToB CeBepo-
Kaskascxoro ¢unnana ITpow3BO/JICTBEHHOTO W HayYHO-HCCIIENOBATENHCKOTO WHCTHTYTA TIO WHXKE-
HEpHBIM H3bickauusM B cTpoutenbcTBe (CK® ITHUHWHC) npodeccop IManaii b.®D., riaBHblii Bpay
6omermubl Kypracoa C.H., zamecTutens rnaBHoro Bpada OGoNbLHHMILL, MHKEHep-cTpoHTens lliero-
neB B.Y., npencrasutens QupMsl «MoccneunpoMcTpoii» — pykoBoauteab koHtpakta Jlapun C.K.
B PE3yNLTATE OCMOTPa B HAType BceX KOPHYCOB M GraroycTpodcTsa GONbHHLII

YcraHoBHIIH:

1. B pexoHCTPYMPOBEHHOM MOCKOBCKMMM CTPOUTEIIAMM FJRBROM Kopnyce Goabhuubl, QyHaa-
MEHTH KoToporo Osumi ycmneHst 470 OypoHaOMBHEIMH ‘TPYHTOBBIMW CBassMH, 3 TaKOKE B
npucTpolike rmmeb/10ka TPCLIMHBl MO HapY)KHBIM M BHYTPCHHHM CTCHaM OTCYTCTBYIOT. MMe-
eTcs mpocanka  yuacTka OnareycTpolcrBa Ha -OETOHHOHM IUlomanke BOAM3M nuiuebnoka.

2. B OTHEMLHO CTOMIIEM 3INAHAH MHQEKUHOHHOTO OTXEJNeHHs OGOILHHIBI, CTPOHTEIHCTBO KO-
TOPOro Obil0 338KOHUEHO A0 Hauana PEKOHCTPYKUMM OOSbHMLbB MOCKOBCKHMHU - CTPOMTERSAMM,
BBLIABJIEHO OONBINOE KOJMYECTBO TPELUMH B CTEHaX 3MaHWS C packpbitiem no 20 MM B pe-
3ynAbTaTe NOATOMICHUR JIMBHEBLIMU BOAAMM, NONARAOUKMMHU 4epe3 OTMOCTKY B quu,qameur.

3. B pEeKOHCTPYHPOBaHHOM MOCKOBCKMMM CTDOMTE/SIMH OTAEIbHO CTOSLIEM 34anmu jnabopa-
TOPHOro KOPMyca TPeludHbl B CTenax 34aHWs M TOIBaJe OTCYTCTBYIOT, TaK Kak OH Obur
PEKOHCTPYHPOBAH C YCUIEHMEM CYLIECTBYIOIIMX CT€H H ()yHIAMEHTOB, 3aMEHOW IICPeKpBITHA
M VIUIOTHEHMEM OCHOBAHKSA IPYHTOBBIMH CBasMM.

4. Bo BHOBL MOCTPOCHHOM TEPANEBTHYECKOM OTAC/ICHHH GOJILHHIILI, COCTOSIIEM H3 POXHJIL-
HOr0, KAPAHOJOrHYECKOre OTAeJeHHs, AIMHHRCTPATHBHON YACTH, XIETCKOro OTAeeHus H
ANTEKH YCTAHOBJEHO MOSBJICHHE TPEUIMH MEXIY KOPIyCaMH, MOCTPOSHHBIX HA PAa3HbIX OC-
HOBAaHHSX B MeCTax nedOpMAaLMOHHBIX LIBOB, Ha CTEHAX WMEIOTCHS OTHEIbHBIE TPEUIMHBI.
DyHnaMeHTsI ITHX OTAETEHHH BBINONHEHBI' B BHAE CBad IMHOH 10 22 MeTpoB, MpOpe3aio-
X TOALLy MpocaioyHoro rpyHta 8-10 M M ONepTeIX HAa IUIOTHBIE CJIOM IJIAHBL 3aKiiode-
HHE Ha HECyIIylo criocobHOCTS | paspeleHHe Ha BO3BELEHHE 3AaHHA IOMYYeHO mocie 06-
cnenosanus ceai HUMOCIT mm. HM. 'epceBaHoBa. B cBi3M ¢ 4e€M B TepaneBTHIECKOM
KOpITyce He MPOM3BOMMIOCH YIUIOTHEHHE IPYHTOB no MeTogy mpodeccopa Ianas B.D., xoro-
poe BBIIOTHAIOCH HA [VTABHOM M JabOpaToOpHOM KOPMyCax ‘33 MCKIIOYCHHEM NPHCTPOHKH K
PONIOMY, TI€ BOIBENECHO NONOJHMTENBHO 2 JTaxa W He obHapyxeHo AedopMaiii, Tak Kak
YKPETUICHHE T'PYHTOB ITPOM3BOAMIOCH. BO BHYTpPeHHEM ABOPHKE POJHJIBHOIG OTICJICHHS
uMeeTcs npocanxka OnaroycrpodictBa B acanbTo6ETOHHOM TIOKDHITMM, B TOpLE 37aHHs
KPBUIBLIO CO CTYNEHAMH WMEET HAaKJIOH OT MPOCANOK.

TpoTokonoM 0BCNEN0BaHHS TEXHHHECKOrO COCTOSHMS 3A@HHHA W COODYXEHWH KOMMjeKca

BynexHoBcko# Gombrmusl ot 31 wions 1997 rona, yTBEPXKICHHBIM HAYalbHHKOM YTIPaBJICHHUS

KOOpIMHAUMH cTpouTenscTBa B.B. Cyxoukum ObUlM NaHBI BBIBOIABI M IIPEIJIOKEHMSA, CPEAH KOTO-
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[Tpunoxenue I (mpomomKkeHue)

/D
phiX OBUIO NMPEIIOKEHO OTKOPPEKTHPOBAThH TMPOCKT BEPTHKANBHOM [UIAHMPDOBKM U BHIMONHCHHA
paloT Mo OpraHu30BaHHOMY OTBOAY BOJ, NMOCIIOHNHOrC -TPAMOOBAHMA TPYHTOB B TNa3yXaX 3NaHWH,
YCTPOHCTBO ac(ajibTOBBIX OTMOCTOK II0 apMHPOBAHHOMY OCTOHHOMY OCHOBAHHMIO, YCTPOUCTBO
OeTOHHBIX JIOTKOB ANA TPAH3UTA BOZLI, IHKBUIALMA Ta30HOB, IPUMLIKAIOIMX K OTMOCTKAM 3Ma-
HAf. TIpOCKTHOES PCIICHHE MO OTKPBITOMY cOpocy aTMOO(GEPHBIX BOL C TEPPUTOPHHM Ha IpOCa-
NOYHRIX TPYHTaX BMECTO JIMBHEBON KaHaNM3allMH TNPUIHAHO OMMGOTIHBIM (11.2). [1poekTHpOBaHHE
OCHOBHOTO TIPOEKTAa ¥ KOPPEKTHPOBKY N0 paszienam Oiaroyctpoictea «Ilocnenpocanodseie Me-
POTIPUATUSR W BOLOOTBOZHbIE pabotbi», Boinonnan ne norosopy ¢ MHHMHMII OKOCu3 Ilsturop-
ciuii gmman «CTaBpONONbrpaXIaHIIPOEKTY, 3aKa3IMK «MOCKancTpon». -

Boe ykazanHpie paboThi COIVIaCHO OTKOPPEKTHPOB&HHOMY IPOEKTY H MPOTOKONY TEXHMYeE-
ckoro copemiagus ot 02.09.1997 rona ObUIM BBITIONHEHBI B TEPUOA aBryCT — okTssOps 1997 roma
B MOJHOM OOBEME C XOpOUIMM KadeCTBOM H IONTBEPKICHBI CIIPABKOM OOIBHMIBI

B nocaenyromui nepuon sKcrulyatalldd OosibHHII ¢ OkTa0psa 1997 rona mo HacTosee
BpeMs He ObUIM BBIMONHCHBI NPEAJIOKEHUS KOMHCCHH 0[O TYHKTY 5 mporokona oT 31 wuions
1997 ropa, 8 KOTOpOM ObLI0 APEANHCAHO DPYKOBOACTBY O0abHHUbI no aorosopy ¢ CK®
[THHUUHC opranu3oBaTh CHCTEMATHYECKOC HHCTPYMCHTaNbHOE Habynonenne 3a nedopmauusaMu
3A4HHA M JAHHAMHKOH TPYHTOBBIX BOI.

OCHOBHOW TIPMUYMHON HEBBLIIONHECHHS ObITO OTCYTCTBHE (QHHAHCHPOBAaHMS CO CTOPOHBI aj-
munucTpaimy CTaBpoOMNONbCKOrOo Kpas Ha OypeHHe CKBRKMH M OCHALEHWE HeoOXOoUHMBIM 06o-
PYROBAHMEM NS BEOCHMS MOHHWTOPHHTZ 33 nchOpMALMAMH ¥ IWHAMHKOH TDYHTOBBIX BOZ, &
TRIOKE HE BBUICIEHME CPCACTB HA TEKYluMH pPEMOAT 3MaHMs B NepHon ero axcrutyaraunud. [lo
zaHsoMy Bompocy CK® [MTHHMHMHC HCbMEHHO 00-
pamianeg K PYKOBOACTBY aAMMHHCTPAaUMH Kpas M ByIeHHOBCKOTO paHoHa.

BuiBOABI:

1. Texaudgeckoe COCTOSHHE 3NaHHS OONBHHIBI HE YTPOXKACT MM3HH MEIMUMHCKOIO Mep-

conana M GONBHBIX.

2. TIpocHTs aIMUHHCTpaLMIO DByNcHHOBCKOro paiona W CTaBpONONbCKOrO Kpas B Kpat-
gaiillie CPOKH PELIMTh - BOMPOCH! (DMHAHCHPOBAHHA MOHHTOpMHra W HalOmonenuH 3a
OCaJKaMH, @ TalKE TEKYLIEr0 PEeMOHTa (OJbHMIbL

3. PeweHne © HEOOXORMMOCTH YCUNEHMA OCHOBaHWH W KOHCTPYKLMH TEpaneBTHHECKOIO
OTACNCHUS M YCTPOHCTBY NHBHEBOH KAHAIM3ALMH MOXET OBITH MPHHATO IOCTE KOMMC-
CHOHHOTO 00CNEN0BAHUR W NONYYEHUN 3AKIOUCHWS NO ACGOPMALMHM WM IMHAMHKE
FPYHTOB.

4. Pemmrs BONPOC (PMHAHCHPOBAHMA MCPONPUATHH [0 NPEIOTBPALICHHUIO IMOABHUBIIMXCH
npocanok B 6naroycTpoiicTee, KpbUlbLie ¥ YCTPOHCTBY ASPOPMALIMOHHBIX LIBOB.

% <>Tanait B. ©.
' Kypracosa' C. H.
Iilerones B. U.-
~ Jlapun C. K.
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Ipuioxenue E

OAO "HHII "Crpoutenbcrso”
HayuHo-ucCIe10BaTEIbCKHH,

IPOEKTHO-H3BICKATETCKHIH RESEARCH INSTITUTE OF BASES AND
- UNDERGROUND STRUCTURES
H KOHCTPYKTOPCKO-TEXHONOTHIECKH A SAMED AP GERSEYASOY
HHCTUTYT OCHOBaHHUH NIIOSP

U MOJA3EMHBIX COOpy)KCHKﬁ
uM. H.M. I'epceBanoBa
HHUHNOCI um. H.M. I'epceBanoBa

HAYUYHO-TEXHUYECKOE 3AKJIIFOYEHUE

IO IPOEKTY: «YKpeIUleHHe I'PyHTOB OCHOBaHUs (HYHIAMEHTOB ITOJ] CHIOca U
OYUCTHUTENBHO-BECOBYIO OAlIHIO 3epHOXpaHUIHUIIA EMKOCTHIO 50 THIC. TOHH Ha
tepputopun OO0 «Kommnanus MAPT» B moc. [Tnakceiika ByaéHHOBCKOTO paifoHa
CraBpomnonscKoro Kpas

Poccus, 109428, Mocksa, 2-1 UnctuTyTCKas yi., 4. 6, ctp. 12 2™ Institutskaya str., 6, Moscow 109428 Russia
Tenedon: (499) 170-57-92 , (499) 170-63-12 Bl el e ne e, e s
Teneon/@ake: (499) 171-22-40 Tl 8%; iy g
@axc: (499) 170-27-57 e-mail: niiosp@niiosp.ru

e-mail: niiosp@niiosp.ru

OYHIAAMEHTBI U COOPYXEHHUA NOA3EMHOIO NPOCTPAHCTBA TOPOJAOB
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[Tpunoxenue E (mpomomkenue)

OAO "HHUI "Crpourenscto”
HayuHo-mccnenoBaTenbCKuil, IPOEKTHO-U3BICKATEIbCKHH
¥ KOHCTPYKTOPCKO-TE€XHOJIOTHYECKUN HHCTUTYT OCHOBAHUHM
U MoA3eMHBIX coopyxeHuit um. H.M. I'epceBanosa

HHUHUOCII um. H.M. I'epceBanosa

e, YTBEPXIAIO:

* 5JlupeKTOp MHCTUTYTa

-..,_fripfo‘_g). B. Il. TleTpyxun
At

A2 2010T.
| W 2 |

HAYYHO-TEXHHUYECKOE 3AK£II_O}IEHHE

TI0 TIPOEKTY: «YKpeIUIeHHe IPyHTOB OCHOBAaHUS (PyHIaMEHTOB IO CHJIOCa U
OYKCTHUTEIHFHO-BECOBYIO OAIlIHIO 3€pHOXPaHMUININA EMKOCTBIO 50 TBIC. TOHH Ha
tepputopun OO0 «Komnanuss MAPT» B noc. ITnakcelika BynénHoBckoro paiiona
CTaBpOIOIbCKOTo Kpast

3akazuuk: OO0 «CrpolicnenaBToMaTHKa

3aBenyromuii naboparopuei N2,
JOKTOp TEXHHYECKHX Hayk, podeccop, /% .

o "in
3aciTy)KeHHBIH e TeNlb HayKu U TeXHUKU PO =/ [1.A. KonoBayioB
3am. 3aBenyroniero Jaboparopuei N2,
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Mocksa — 2010 .



192

[Tpunoxenue E (mpomomkenue)

Hacrosmee Hay4HO-TEXHHYECKOEe 3aKIIOYEHHE COCTaBJIEHO B COOTBETCTBHH C
nuceMoM aupektopa OO0 «I'PYHT» B.®. I'anast 3a Nel5 ot 21.06.2010 r. ¢ mpocs6oi
HaTh 3aKIIOYEHHE IO MPOEKTYy «YKpPEIUIeHHs IPYHTOB OCHOBaHHS (YHIAMEHTOB MOJ
CHJIOCA U OYHCTUTENILHO-BECOBYIO OAIlIHIO 3epHOXpaHIIHIIA EMKOCTEIO 50 THIC. TOHH Ha
tepputopur OO0 «Kommanuss MAPT» B moc. Ilnakceiika ByﬂéHHOBCKOFO paiioHa
Craspomnonsckoro kpas, paspaboranaoro OOO IIIT «'pyar» B 2009 roxy.

Ilpu cocTaBieHNN HACTOSINETO HAyYHO-TEXHMYECKOTO 3aKIIOUEHHsS PacCMOTpeHa
clleyromas 10OKyMeHTalHs:

1. Tom 1. TloscHuTensHass 3ammcka, rpadudeckas 4YacTb. IIpoeKTHas
JOKyMEHTalMs. YKpeIleHue rPYHTOB OCHOBaHHs (QYHAaMEHTOB IOJ CHIOCA M
OYHCTUTEJIEHO-BECOBYIO OalllHIO 3epHOXpaHWIUINA EMKOCTHIO 50 THIC. TOHH Ha
teppuropuu OO0 «Kommanust MAPT» B moc. IInakcelika BynéurHoBCKOro
paiiona Craspononsckoro kpas. 2-2009n-YI. OOO I «I'pyHT». 3aka3uuk:
OAO «Pocrosckuii [Tpomszepromnpoekty. CtaBpomnoss, 2009 .

2. Pacuer ocanxu hyHIaMEHTOB CHIOCOB 110 Aepopmanusm 1o meroauke CIT 50-
101-2004 MeTo10M MOCIOHHOTO CyMMHUPOBAHHUS X METOJOM MHTETPUPOBAHHS.
O6mekT: 3epHOXpaHMIMINE EMKOCTBIO 50 ThIC. TOHH B moc. Ilmakceiika
Bynénnosckoro paiiona CraBpomonbsckoro kpas. Kaupa. TexH. Hayk, JOLEHT
CekaBl TY B.I'. Cromsipos. CtaBpomois, 2010 r.

3. PesynbraThl KOHTpONS Ka4yecTBAa OIBITHOIO YKPEIUIEHHs CabblX TIPYHTOB
OCHOBaHHUA (YHIaMEHTOB IMOJ CHJIOCA M OYHUCTHTEIBHO-BECOBYK OalllHIO.
Texnuuecknii  OoTYET MO  HMHXKEHEPHO-CTPOMTENBHBIM  M3BICKAHMSM.
3epHoxpanuuIe EMKOCTHIO 50 ThIC. TOHH B moc. Ilnakceiika BynéHHOBCKOro
paiiona CraBpomonbckoro kpas. 1-2009ur-YI'. OOO «UHxeHepHBIE
reorexHonoruw». 3akazuuk: OAO  «PocroBckuit  [Ipom3epHOIPOEKT.

Craspormois, 2009 r.
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B reomophomorHYeckoM OTHOIIEHWM YYaCTOK pPAacIoJIOKEH Ha JIeBOOepeskHON
BeICOKOH Teppace peku Kymbl. Penped yuacTka pOBHBIM, CIUIAHUPOBAHHBIA C
HeOOBIINM YKIIOHOM B CEBEPO-BOCTOUHOM HAIIPaBIICHUH.

Cornacio marepuanam [1,3] HHXEHEPHO-TE€OJIOTUYECKOE CTPOEHHE IUIOIIAIKU
NpeJCTaBIeHO CIeAYIOIUMH HaIJIJaCTOBaHUSMH I'PYHTOB: '

® HEOJHOPOAHAsS MEeCYAHO-TAIEYHHUKOBAsI CMECh C TVIMHUCTBHIM 3aIllOJIHUTEIEM,
CO CTPOUTEIBHBIM MYCOPOM, P, =1,9 l"/CM3, (mo riry6uns! 1,2 m);

® CYINIMHOK JIETKUH IEeCYaHUCTHIH, BOJOHACHIIIEHHBIN, MITKOILTACTUYHOMN
KOHCHUCTEHIIMM C IMPOCIOiKamMu IblieBaToro mecka, E, = 20,6 Mlla, (mo
rIyOuHEI 3,4 M);

® IIeCOK MEJIKUM, PBIXJIBIA, C IPOCIOMKaMHU IJIACTUYHON U TEeKydeu cyliecw,
BonoHackIeHHs!IH, E,; = 18,5 MIla, ¢ = 28°, (o riry6unst 5,0 m);

® CYINIMHOK BOJOHACHIILIEHHBIH, OT TYrOIUIACTUYHOM [0 MSTKOILIACTUYHOU
KOHCHCTEHIINH, onecyaHeHHsld, E, = 19,2 MIla, ¢=19-22 kIla, ¢ = 15-17°,
(mo riry6unsr 11,4 m);

® TIECOK CpelHel KpyImHOCTH, OAHOPOIHBIHN, CpeIHEH IOTHOCTH C IIPUMECHIO
IpaBUs ¥ MEJKOU raibku (1o riry6uns! 17,9 m).

B ruaporeosornyeckoM OTHOILEHHM YYacTOK XapaKTepU3yeTcsl Halu4ueM
MIO/I3EMHBIX BOJI, CTAaTUYECKUI YpOBEHb KOTOPBIX 3aduKcupoBaH Ha riybune 1,10-2,20
M OT ITOBEPXHOCTH 3EMJIH.

CornacHo mpoekty [1], cuioca ¥ OYHCTUTEIHHO-BECOBasl OAIIHS MPOEKTHPYIOTCS
Ha MOHOJIUTHBIX JK€JIe300€ TOHHBIHM TTUTHRIX (yHAaMeHTaX. AOCONIOTHAS OTMETKa HU3a
¢bysnamenToB — 108,20 m.

Ilnst obecriedeHus] 3KCIUTyaTAllMOHHON HAIEKHOCTH COOPYXEHHH Heo0XoaumMo
IIPOBECTH yKpEIUIeHHe TPYHTOB B UX OCHOBaHUSX. JIOCTUraeTcs 3TO IMyTeM YKpeIeHus
TPYHTOB BBEJEHHEM IPYHTOBBIX CBaii.

I'pyHTOBBIE CBau yCTpauBArOTCS ITyTeM BTPaMOOBBIBAHUS MECTHOI'O CyXOro IpyHTa
(cyrnuHKa) B TpeaBapHTENbHO MPOOYpEeHHYIO IIHEKaMH CKBaXKMHY. BypoHaGuBHas
HaOWBKa CyXOro CyIJIMHKa B CKBa)XMHY IPOU3BOAMTCS IIyTeM OOpaTHOrO BpalleHHs

[IIHEKOBOU KOJIOHHBIL.
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B pe3ynbTare yCcTpOoWCTBa IPyHTOBBIX CBai, MpeoOpa3oBaHHbIE IPYHTHl OCHOBaHHUS
(byHIaMeHTOB OyIyT UMETh CPeIHIOI IUIOTHOCT CYyXOro IpyHTa He MeHee 1,65 r/em’, a
B TeJle TPYHTOBOM cBau He MeHee 1,75 r/em’.

IIlar cBaii B mnpenenax ykpemisemoro maccuBa npusaT 1,0x0,85 M, cBam
pacronararoTcs B IIaxMaTHOM NOpsifIKe, JUTMHA cBa - 9,0 M. '

B kadecTBe rpyHTa A7 HaOMBHBIX CBail MCIOJB3YeTCS MECTHBIA CYIVIMHOK,
MMEFOIMH MPUPOIHYIO BIXHOCTH, OJIM3KYIO K BIQXKHOCTH HA TPAHMIIE PaCKaTHIBAHMS,
T.€. K ONTUMAaJIbHOU BIAXKHOCTH.

PaboThI MO YIJIOTHEHUIO TPYHTOB OCHOBAHMS BBINONHSIOTCS ¢ abc.ot™M. 109,70 m.
3arem cpe3aeTcs OydepHbid cioi 1o Hu3a GyHmameHToB (108,2 M) U mpou3BOAATCS
paboThI IO YCTPOHCTBY (PyHIaMEHTOB.

Pacuer nedopmariu OCHOBaHMS IIPOU3BOISTCS UCXOS U3 MOCHUIOK:

- MOZyJib ieopManvy yIuloTHeHHoro rpyHTa — 20 MIa;

- CpefiHee JaBIIeHUe MO IONOMIBOK (yHIaMeHTa MeHee 2,5 Kre/cM’;

- pacueTHOe CONPOTHBIIEHHE I'PYHTOB OCHOBaHMs HE MeHee 2,75 Kkre/em.

Cpemusisi pacueTHass ocagka Haubolee Harpy)KeHHbIX (yHIaMEHTOB Ha
YKpEIUIeHHOM OCHOBaHHMH OT HOPMAaTHUBHBIX Harpy3ok cocrtaBuna 15,1 cM, a Benu4uHa
HX OTHOCHUTENBHOM pa3zHocty He nmpesbimaet 0,004.

. YCTpoiicTBO TpPYHTOBBIX CBall JOJDKHO BECTHCh COIJlacHO paszgena 1.5
«TexHOOTHs U TOPSIOK IMPOU3BOACTBA paboT» MOSCHUTENBHOM 3alMCKH K IIPOEKTHON
JOKyMEHTallUH.

B wmatepuane [2] mpexnctaBieH pacdeT Ocaikud (YHIAMEHTOB CHIIOCOB IO
nebopmarssm no Meromauke CIT 50-101-2004, BBEIMOJTHEHHBIH K.T.H., JOUEHTOM
CeskaB[ TY B.I'. CronsipoBsIM.

Ilpu ucmonb3oBaHuM MeTona mocioiHoro cymmupoBanus (MIIC) Bo3HHMKarOT
3HAYMTENBHBIE YCIOXKHEHUs B pacuere ocanku. [IpoBens mpocTsle IpeoOpa3oBaHMs,
OBUIH COKpAIlleHBl IPOMEXYTOYHBIE 3alMCH M BBYUCIEHHA. OTO IIO3BOJIAET
NpUOITU3UTHCS K pac4eTHOMY pe3yJIbTaTy.

KpomMe TOro, npUBOAUTCA TpHMEp  ONpENENEeHHs  OCaaKH  METOIOM

WHTErPUPOBAHMS, @ TAK )K€ y4eT BIUSIHUSA COCEIHUX (yHIaMEHTOB.
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Pacuets! [2] moKa3bIBalOT, YTO CpeJHUE 3HAYEHMs OCANOK CYIIECTBEHHO MEHBIIE
npexpensHbIX. (CpenHsas MakcumanbHas ocagka 40cM, OTHOCHUTENbHAsS Pa3HOCTh OCAJ0K
0,004 cornacHo n.4 ta6x. E.1 ITpunoxenuns E CIT 50-101-2004).

INpereH3uii K pe3ynbTaTaM pacyera 0CaJoK 110 Pa3IM4HBIM criocobaM He UMeeTcs.

Bonee BHUMAaTenbHBIM M TpeOOBaTENbHBIM HEOOXOIUMO GBITh IIpY  KOHTPOJIE
KavecTBa paboT. 3/1eCh BaKHBIM U OTBETCTBEHHBIM CTAHOBUTCS Ka)XK/IbIH ITyHKT.

C y4eToM BBIIIEH3NOKEHHOTO, NpeacTapieHHbli Ha skcneptusy B HUMOCII um
H. M. I'epceBanoBa TPOEKT: «YKpeIUleHHe I'PyHTOB OCHOBaHHS (YHIAMEHTOB IO
CHJIOCA ¥ OUYHCTUTEIFHO-BECOBYIO OallIHIO 3epHOXpaHMINIIA EMKOCTBIO 50 ThIC. TOHH Ha
teppurtopurn OO0 «Komanuss MAPT» B moc. I[lnakceiixa bByn€HHOBCKOro paioHa

CTaBPOHOJIBCKOFO Kpasi, MOXET OBITH PEKOMEHAOBaH K peajiu3alnuu.
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Ipuioxenue K

JIimperTopy CeBepo~KaBKa3CKOT'O
fmmaina THIC

MunuctepcTeo XKKX u ctpoutenscraa TIAXOMOBY C.lJ.
CraBpononkLcKoro Kpas

T'ocynapcTBeHHOe yHUTApHOE NpeaNpHsTHE
KUIMIIHO-KOMMYHAJIBHOIO  T'-CTaBpornois
XO3AICTBA V1. JI3epEUHCKOTO0, 185

r.'eopruesck, yn.JIepmonToBa, 50

J oS- ‘(Z%/NQ . A

Ha Teppuropuz T'Opoza I['eOprHeBCKa CIUIOMHOE
PACIPOCTPaHEHNe MMelT IPOCANOYHHE IPYHTH.

/3-3a IPOCSNOYHOCTY IPDYHTOB HEKOTODHE RUJHE IOMa.
nemHTa M aBapuitise medopmarmu.llo pexomernmammm CK® IHIWNC Toccrpos
CCCP/B.®.Tanait/ n momenTa MIACH AdeseBa M.O. B 1976 romy Owum
crnacedy nmBa xumx nova HCK"Uafika",.PacKpHTHE TpeIMH B STEX JOMax
mocTario 330 MM,a XUIBIH OHIM BHCEJEHH,

B mpouecce YKpeIUIGHUS OCHOBaHMii o0a 4~X BHTABMHHX
moMe GHJIM HAICTPOEHH X TOPON IONYyYWI IONOJHUTENHHO 16 KBapTwp,

a moEpAmYuK TpecT "KaBMuHCTDO#"-80 KBapTHD.

B 1992-94r.r. 10 npoexram [H/MC Owim YKpPEILIEHH
IPOCANOYHEe TPYHTH Ha aBapuMHHX 2-X-5-THOTARHHX IOMax IO yi,bBa=
rarckoit, 12,71, OkRTa6pBHCKOil, 23, V. CTpONTONEIH, IO, VI, CeuenoBa, 4.
YEpeIUIenye TPOU3BENEHO METOLOM CYPOHOCOUBHHX IPYHTOBHX cBait
663 BHCEJEHUS XUNBIOB ¥ 663 KOHCTPYKTHBHOT'O YCUJIGHUS 3TaHWi,

Braromapmv CK® IMHWMC 32 OKA3aHHYH IOMONE B
BOCCTAHOBJEGHIN SBADHUIHHEX 3ITaHUHA.

Tur.umxenep IVITHKX B.A.BpoBuikuit




