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Pabora BbimonHeHa Ha kadeape «CTpoOUTENbCTBO» HMHKEHEPHOTO HMHCTUTYTA
dbenepaibHOTO  TOCYAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENIbHOTO  YUPEKACHUS
BbIcIIero oopa3zoBanus «CeBepo-KaBkasckuii penepanbHblii YHUBEPCUTETY.

HayuHblii pyKkoBoIHTE/Ib: JOKTOP T'€0JIOr0-MUHEPATIOTHYECKUX

HayK, ipodeccop
I'anait bopuc ®epopoBuy

OduumnanbHbie ONMOHEHTHI: HMommmyk Anarouauniit UBanoBu4
JIOKTOp TEXHUYECKUX HAYK, Ipodeccop, 3aB.
Kadeapoit OCHOBaHUM U (yHIAMEHTOB
denepanbHOro roCcy1apCTBEHHOTO
O10/KETHOTO 00Pa30BaTEIHHOTO YUPEKICHUS
BhICIIEro oOpa3oBanus «KybaHckui
rOCYJIapCTBEHHBIN arpapHbIil YHUBEPCUTET
nmenu U.T. TpyOouiunay
OcunoBa Okcana Huko/siaeBHa
KaHAUJaT TEXHUYECKUX HAYK, IOLEHT, TOIIEHT
kadenpsl «I[[poMbIIIIEHHOE, TPaXKIAHCKOE
CTPOUTENHCTBO, TEOTEXHUKA U
byHmameHTocTpoeHHe» (heepaibHOro
rocyJapCTBEHHOTO OI0/IKETHOTO 00pa30BaTebHOE
yupexAeHHs BhICcIIero oopazoBanus «tOxHo-
Pocculicknii rocy1apCTBEHHbBIN MOJIUTEXHUYECKUAN
yauepcuteT (HIIN) umenn M.U. [1naToBa»

Beaymas opranusanusi: ®denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa3oBaTeNbHOE YUPEXKICHHUE BBICIIETO
oOpazoBanus «JloHCKOI rocy1apcTBEHHbIN
TEXHUYECKUN YHUBEPCUTET)

3ammuTa coctoutcs “10” ampens 2018 r. B 13:00 yacoB Ha 3acemaHuu 0OBEIUHEHHOTO
nuccepranonHoro cosera [ 999.194.02 npu ®I'BOY BO «Boarorpaackuii
roCyJJapCTBEHHBIN TeXHHYECKUU yHUBepcuteT» mno aapecy: 400074, Bonrorpan, yi.
Axanemnueckas, 1, k. b-203.

C  guccepranpeil  MOXHO  O3HAKOMHTBhCA B OmbOimmoreke  Bomrorpanuckoro
FOCYI[apCTBeHHOFO TCXHHUUYCCKOI'O YHI/IBepCI/ITeTa U HaA O(l)I/II_II/IaJIBHOM caﬁTe I10 CCBIIIKEC
http://www.vstu.ru/nauka/dissertatsionnye-sovety/obyavleniya-o0-zashchitakh

ABTOpedepart pa3ocnaH «__ » 2018 r.

YueHbli CeKpeTapb )
JHACCEPTALIMOHHOTO COBETA 2 7 AxuypuH Tanrate KagumoBnu
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OBIIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJbHOCTh padoTbl. CeepHbli KaBkas sBisercs ogHuM U3 HauOosee
JTUHAMUAYHO pPa3BUBAIONINXCS pernoHOB Poccuu, rae B OonbImmx oObeMax BEIETCS
MPOMBIIICHHOE, TPaXXJAaHCKOE, TUAPOTEXHUYECKOE, HPPUTAllUOHHOE, JTOPOXKHOE U
KYPOPTHO-CAHATOPHOE CTPOUTENHLCTBO. JJI1 pa3BUTHS peruoHa BKIAJBIBAIOTCA
3HAYUTEJIBHBIE CPE/ICTBA.

Oco0bie TPYAHOCTH BO3ZHUKAIOT MPU MPOCKTUPOBAHUM U CTPOUTEIHCTBE 3JaHUN U
COOpPY>KEHUN Ha JIECCOBBIX MPOCAJOUYHBIX T'PYHTAX, KOTOPbIE Ha TEPPUTOPUN PETHOHA
3aHUMAIOT OKOJIO 85 % TUIOIIa/Id U C KOTOPBIMU CBSI3aHbI IPAKTUUECKHU Bee AedopMannu
31aHUN U COOPYKECHUM.

CaaitHple  (yHIAMEHTBI  TPAJUIMOHHO  CYHMTAIOTCS  HAJEKHBIM  BHUIOM
(GbyHIaMEHTOB, B TOM YKCIIE TIPH CTPOUTENIBCTBE Ha MPOCAA0YHBIX TpyHTax. Ha cBaitHbIX
dbyHIaMeHTaxX OCTPOSHBI YHUKATbHBIE 00BEKTHI 3aB0OJIa « ATOMMAII B T. BonrogoHcke,
B3pBIBOONACHBIE OOBEKTHI KpyIHEHero B mupe [Ipukymckoro 3aBojia miactMace (HbIHE
OOO «CraBponen» Jlykoiia) B r. ByneHHOBCKe, a TakkKe MHOTHME JKWIbIC WU
oOwiecTBeHHbIE 31aHus B ropoaax FOra Poccun.

O0bekT wucciaenoBanusi. CpaiiHble (PYHIaMEHTBI U MPOCATOYHBIE JIECCOBBIC
rpyHTtsl CeBepHoro KaBkasa.

IIpeamer uccaenoBanms. Hecymas cnocoOHOCTh CBallHBIX (DYHIaMEHTOB Ha
neccoBbix TpyHTax CeBepHoro Kapkaza kak (hakTop HaJI€KHOTO CTPOUTEILCTBA U
0e3aBapUIHOIN SKCIUTyaTallly 31aHUA U COOPYKEHHI.

Crenenbp pa3padOTAaHHOCTHM TeMbl HCCIeI0BaHUsA. bonpliold BKiIag B
UCCJICIOBAHUE HECYIIeH CIMOCOOHOCTH CBallHBIX (YHIAMEHTOB Ha OOBIYHBIX U
npocagounbix rpyHtrax BHecnu HO.M. AGeneB, M.FO. A6Genes, JI.C. Amapsn, B.IL
AnanbeB, FO.A. barmacapos, A.M. baptonomeii, b.B. baxonaun, B.1. bepman, A.H.
boromonos, A.K. byrpo, A.I'. bynrako, Bopo6kos JI.H., B.I'. T'amuukuii, 1.A.
I'annueB, H.b. T'apeeBa, f.J[. I'maeman, B.H. T'omybkoB, M.H. T'ompmmreiin, b.B.
['onuapos, M.U. I'opOynos-Ilocanos, A.JI. 'orman, A.A. I'puropsuH, b.W. Jlammaros,
H.A. Henucos, B.K. JImoxoBckuii, A.M. [[3aros, B.Il. Isiba, K.E. Eropos, C.N.
EBtymienko, B.M. Enukees, A. XK. XKycynoekos, FO.K. 3apeuxkuii, P.C. 3uanrupos, B.B.
3namenckui, B.A. 3ypuamxu, B.B. Unbnues, O.H. Ucaes, B.U. Kamupckuii, C.H.
KnenuxoB, A.C. KoBaneB, B.A. Kosanes, II.A. Konopanos, M.II. Koxanenko, B.H.
KpyroB, b.M. Kynaukun, B.M. Jlebenes, A.A. Jlyra, P.A. Manrymes, JLI.
Mapuynonsckuii, I'.B. Mutkuna, A.A. Mycradaes, A.W. [Tonmumyk, A.b. [Tonomapes,
B.A. ITmennukuna, A.K. Pankesuu, 1.b. PeokkoB, M.U. Caxapos, I'.11. Ckubun, 3.I".
Tep-Maptupocsn, K. Tepuaru, 10.I'. Tpodumenkos, B.M. Ymunxkuii, C.b. YxoB, A.b.
danees, B.U. ®exnun, 1.B. ®unaes, H.A. lprrouy, I'.I1. YeboTtapes, J[.M. Illammpo,
ATl. IMamkwa u ap. Ux ycunmsMu co3jgaHa HOPMATHUBHO-TEOpeTHYECKas 0Oaza
MIPOCKTUPOBAHMS CBAWHBIX (YHIAMEHTOB Ha OOBIYHBIX W TMPOCAJOYHBIX TPYHTAX M
MOJTYYEHBI BaXKHBIE MPAKTUYECKUE PE3yJIbTaThl. TeM HE MEHee, OCTal0TCSI HEPEIICHHBIMU
BOIPOCHI OIIEHKH HECYIIEeH CTOCOOHOCTH CBald, CBI3aHHBIC C TTPOCATIOYHOCTHIO JIECCOBBIX
I'PYHTOB, PEIIEHUE KOTOPBIX MO3BOJUT MOBBICUTH HAIEKHOCTh U 3KOHOMUYHOCTh 3TOTO
WHYCTPUAIBHOTO BUAA (PyH/IaMEHTOB.
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[IpoexTupoBaHue CBalHBIX (PYHIAMEHTOB Ha MPOCATOYHBIX TPYHTaX COMPSKEHO C
oonpmmmu TpyaHoctasmu (M.H. TNoasamreitn, 1984; JI.I'. Mapuynonabsckuii,1989). ITpu
UX TPOEKTUPOBAHUM OrPAHMYEHO NPUMEHEHHE CTAaTUYECKOTO 30HAUPOBAHUSA W
HEBO3MOXXHO  MNpuMeHeHne  HopmaTtuBHbIX  Tabmun — CIT  24.13330.2011,
PEKOMEHJIOBAaHHBIX JJIsi pacueTa HECyIIed CIOCOOHOCTM CBall B HEMPOCATOYHBIX
rpyHTax. MeToosiorusi IpOeKTUPOBAaHUS CBall HA MPOCAJOUYHbBIX I'PYHTAX HAINpPABJICHA B
OCHOBHOM Ha MX UCIBITAHUE C 3aMAYNBAHUEM HA CTPOUTEIBHON IUIOMIAIKE. DTH padOThI
ABJIAFOTCS. HECBOMCTBEHHBIMU JUIsl U3bICKATENEH, JOPOTHUMH M HAJIOAT0 3aJep>KHBAIOT
CTPOUTEIBCTBO.

HccnegoBanus aBTOpa MOKAa3alld, YTO CBAaW HAa MPOCAJOYHBIX I'PyHTaX pPEruoHa
SBJIIIOTCSL HEJOCTAaTOYHO HAJAEeKHBIM BUJIOM GyHAamMeHTOoB. HekoTopele 31aHus,
IIOCTPOEHHBIE Ha CBasX M IPOCATOYHBIX IPyHTaxX B I.I. ['eoprueBcke, KucinoBoscke,
PocroBe-Ha-/lony, Bonrononcke, UeueHo-MHrymerun v ap., UCHBITAIM aBapUHHBIC
nedopmaru, s UCHPaBICHUST KOTOPBIX MOTPeOOBaIUCh 3HAUYUTEIBHBIE CPEJICTBA U
ykperuienue rpyHToB. [lo manueim B.U. Kpyrtosa (2012) u 3.I. Tep-Maptupocsina
(2009), 3aTpaThl Ha BOCCTAHOBJICHHE aBApPUNHBIX 3/IaHUM, MOCTPOCHHBIX HA CBAMHBIX
(dyHIaMeHTax U MPOCaJOYHbIX IPYHTAX, AocTUTratoT 60 % UX CTOMMOCTH.

PabGorta sBisieTCss aKkTyadbHOW B CBSI3M C HEAOCTATOYHON pa3zpaOOTaHHOCTHIO
CTPOUTEIBHBIX HOPMATUBOB M0 MPUMEHEHHUIO CBAallHBIX ()YHIaMEHTOB Ha MPOCATOYHbIX
TPYHTaXx, IUPOKUM PACIPOCTPAHEHUEM MPOCAAOYHBIX TpyHTOB Ha CeBepHOM KaBkaze u
aBapUHBIMU J1epOopMalMsIMU 31aHUN U COOPY>KEHUH, IOCTPOCHHBIX HA 3TUX IPYHTAX.

Hear padorbl — U3Y4YUTh BIMAHHE MPOCATOYHBIX TPYHTOB HA HECYIIYIO
CIOCOOHOCTH cBaitHbIX (hyHAaMeHTOB B ycioBusix CeBepHoro Kaskasza.

B cooTBeTCTBHM C TOCTAaBIEHHOM LIENBIO PELIAIUCH CICAYIOIINE 3a1a4YH:

1. N3yuuThs pacnpocTpaHeHHe, CTPOCHHE, COCTaB U CBOMCTBA JIECCOBBIX IPYHTOB
Ceepo-KaBka3ckoro pernoHa u 00beKTOB, TOCTPOSHHBIX Ha CBaWHBIX (DyHIaMEHTaxX.

2. BBINOJIHUTH aHAIU3 CTPOUTEIBHBIX HOPMATUBOB MO MPOEKTUPOBAHUIO CBAWHBIX
GbyHIaMEHTOB Ha MPOCAJT0YHBIX TPYHTAX.

3. BeimonHuTh aHanmM3 U O00OOIIUTH OMBIT MPOEKTUPOBAHUS, CTPOUTENIHCTBA U
AKCIUTyaTalluM 3[aHUM U COOpPYKEHUH, MOCTPOEHHBIX Ha CBAaMHBIX (yHAAMEHTax H
JIECCOBBIX IpyHTax B ycnoBusix Ceepo-KaBka3zckoro peruona.

4. Pa3paboTtath W OOOCHOBAaTH METOJIbI MOBBIIICHUS] HECYIIEW CHOCOOHOCTH
CBalHbIX (YHIAMEHTOB Ha MPOCAJAOYHBIX TPYHTaX MpPU HOBOM CTPOUTEILCTBE U
PEKOHCTPYKIMU CYIIECTBYIOIUX OOBEKTOB.

5. CocTaBUTh pPEKOMEHAAIMH 1O TNPUMEHEHUIO CBaWHBIX (PYHIAMEHTOB Ha
npocaaouHbix rpyHTax CesepHoro KaBkasa.

Hay4nasi HOBU3HA MCCJIeIOBAHUS.

1. BriepBbie BBINIOJIHEH pEerHOHAIBHBIN aHaAMM3 JieccoBoi (popmarmu CeBepHOTo
Kagkasza ¢ 11e1p10 000CHOBaHHMS MPOSKTUPOBAHUS CBATHBIX (PYH/IAMEHTOB TIPU MAaCCOBOM
CTPOUTEIBCTBE, a TAKKE KPYIMHBIX U YHUKAIIBHBIX O0BEKTOB.

2. BeisBiaeHb HAydHO OOOCHOBAHHBIC 3aBUCHMOCTH MEXAY XapaKTEPUCTHKAMU
COCTaBa M CBOMCTB JIECCOBBIX I'PYHTOB, MOJIE3HbBIE JJI1 MPAKTHYECKOT0 MCIOJIb30BaHUS
IIPU MPOEKTUPOBAHUU CBAWHBIX (PYHIAMEHTOB Ha MPOCAJOUHBIX TPYHTAX.

3. BriepBble n3ydeH U 0000IIEH OMBIT TPOSKTUPOBAHUS U CTPOUTENHCTBA 3/1aHUN
U COOpYKEHUH Ha CBallHbIX (hyHAaMEHTaxX U npocaao4yHbix rpyHtax CeBepHoro KaBkasza.
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4. PazpaGoTanbl M OIpPOOOBAHBI HOBBIE KOMIUIEKCHBIE METOJbl YKPEIUICHHUS
IPOCAJ0YHBIX TPYHTOB JUIsl TOBBIIIEHUS HECYIIEH CITOCOOHOCTU CBAaHBIX (PYHIAaMEHTOB
BHOBB CTPOSIIIIUXCS U aBapUHHBIX OOBEKTOB.

Teopernyeckasi 3HAYUMOCTH MCCJIEAOBAHMS.

Pe3ynbpTaThl HCClleNOBaHUS MMEIOT BBICOKYIO TEOPETHYECKYIO U MPAKTUYECKYIO
3HAYMMOCTb. BBIBOJBI M pPEKOMEHJALNU, U3JI0KEHHbIE B JMCCEPTALUHA, MOTYT OBITH
UCIIOJIb30BAaHbl NPU  AKTyaJlW3aldd CTPOUTENbHBIX HOPMATUBOB, WH)KEHEPHBIX
U3BICKAHUSX, TPOCKTUPOBAHUU U YCTPONCTBE CBaWHBIX (PYHIAMEHTOB Ha MPOCAIOYHBIX
ITPYHTax C IEJbl0 TOBBIMIEHW WX HAJAEKHOCTH IPU HOBOM CTPOUTENIBCTBE U
PEKOHCTPYKIIMH 31aHUN U COOPYKEHUU.

MeTon0J10rHsl 1 METOABI HCCICAOBAHUS.

DKcliepUMEHTalIbHAsE OCHOBAa HCCIICOBAHMS BKJIKOYAeT B ce0s KOMILIEKC
WHKXEHEPHO-TEOJOTUYECKHUX, NHKEHEPHO-CTPOUTEINIBHBIX U APYTMX JAaHHBIX U3 Pa3HBIX
paiioHoB CesepHoro Kakaza. MeTOIONOIrMYECKYI0O OCHOBY COCTaBIIIFOT HAay4HbIC
pabOThl OTEUECTBEHHBIX U 3apyOexkHBIX aBTOPOB. McxoaHble naHHbIEe 00padbaThIBAINUCh C
IIPUMEHEHUEM METOJI0B MAaTEMaTUYECKON CTaTUCTUKHU. [Ipy mpoBeneHnn ncciie10BaHui
coOJII01anuCh TPeOOBaHUs JEHCTBYIOIUX HOPMATUBHBIX TOKYMEHTOB.

HNudpopmanuonnas 0a3a ucciae10BaHUS.

B kauecTBe MH(OPMAIIMOHHBIX HCTOYHUKOB JUCCEPTALIMHU HUCIOIb30BAHBI:

— Hay4YHbI€ UCTOYHUKHU B BUJE CBEACHUI M3 KHHI, HAYYHBIX JIOKJIAJOB, CTaTEH,
MaTepHaIOB HAyYHbIX KOH(EpPEHIUH;

— o(uIanbHbIE HOPMATHUBHBIE JOKYMEHTHI 10 TEME UCCIIEIOBAHNUS;

— pe3yJIbTaThl COOCTBEHHBIX Pa3padOTOK.

OcHOBHBIE Pe3yJIbTATHI M MOJ0KEHHS], BIHOCHMbIEC HA 3aIIUTY.

1. Pernonanbupiii ananu3 yeccoBor dopmaruun CeBepHoro KaBkasza ¢ 1eibio
IPOEKTUPOBAHUS CBAWHBIX (DYHIaMEHTOB.

2. Hayuno o0OCHOBaHHbIE 3aBHUCHMOCTH MEXIY XapaKTEpUCTHUKAMHU COCTaBa U
CBOMCTB JIECCOBBIX TPYHTOB JUII KX IPAaKTUYECKOIO HCIOJB30BAHMS  IIPH
IPOEKTUPOBAHNUU CBAHBIX ()YHJIAMEHTOB Ha MIPOCAAOYHBIX TPYHTaX.

3. Meroapl MOBBILIEHUS HECYLIEH CIMOCOOHOCTH CBAaHBIX (YHIAMEHTOB Ha
MPOCATOYHBIX TPYHTAX PH HOBOM CTPOUTEIHCTBE U ABAPUUHBIX CUTYALUSX.

4. PexoMeHmanuu NO H3BICKAHUAM, IMPOEKTUPOBAHHUIO M YCTPOMCTBY CBAaMHBIX
(GbyHIaMEHTOB MPU CTPOUTEILCTBE HA ITPpocagouHbIX rpyHTax CeBepHoro KaBkasa.

JInuHbIi BKJIAJ aBTOpa JUCCEPTALIMM 3aKIOYAeTCs B aHAM3€ pPe3yibTaToOB
HKCIIEPUMEHTAJILHBIX U TEOPETUUECKUX HCCIEIOBAaHUM, B (DOPMYIUPOBKE 3aKIIIOUCHUM,
OTIPEAETSAIONMX MPAKTUUECKYI0 3HAYMMOCTh W HAY4YHYIO IEHHOCTh paloThl, B
pa3paboTKe U MPOCKTUPOBAHUH dPHEKTHUBHBIX METOIOB YCTPAHECHHSI MPOCATOYHOCTH C
LENbI0 TIOBBIIICHUS] HECYIIEW CIOCOOHOCTH CBAaMHBIX (PYHIAMEHTOB B YCJIOBHSX
Cesepnoro KaBkasa.

IIpakTH4Yeckass 3HAYMMOCTD U peajn3anusi pe3yjabTaToB padoThl.

C yuyactuem aBTOpa BBIIOJHEHBl W PEATM30BaHbl IMPOEKTHl YIUIOTHEHHUS
MPOCAIOYHBIX TPYHTOB TpH cTpoutenbeTBe: ['azomepepabatsiBatomiero 3aBoga OO0
«CTaBpoJIeH» B paMKaX IrOCyIapCTBEHHOIO MHBECTULIMOHHOT'O IPOEKTa «PEKOHCTpYKIIMSA
C LENIbI0 IepepaboOTKH Tra30Boro chipbsi MecTropoxiaeHuil CesepHoro Kacmus» c
skoHOMHYeCKUM d(Ppdektom 887,372 muH. pyoseit; CHnopTUBHO-03A0POBUTEIBHOTO
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KOMIUIEKCa B T. BbyneHHOBCcke ¢ skoHomudeckuM 3ddextom 146,42 muH. pyOiei;
BOCCTAHOBJICHUSI aBapUlHOTO Joma Mo yi. Maskosckoro, 16A B r. CraBpomoue;
memopuana M.H. I1imaroBy.

3anarenToBaHbl: «Croco0 U3roTOBIEHUSI OypOHAOMBHOI CBau M yCTPOUCTBO IS
ero ocymectBieHus» (mateHr RU 2570695); «Cmoco0 3akperuieHusi TpyHTa H
YCTPOMCTBO I ero ocyiectBieHus» (mateHt RU 2588511).

CreneHb 10CTOBEPHOCTH Pe3yJIbTATOB PadoOThI.

B wuccnenoBaHuM wHCHoONb30BaH OOJBIION 00BEM (PAKTHUECKOTO MaTepuana,
IIPOBEJICHO COMOCTABJICHUE OJIYYEHHBIX PE3YJIHTATOB C JAHHBIMH UMEIOILUXCS HAYUHBIX
paboT U HOpMaTUBOB. OCHOBHBIE MOJIOKEHUS U BBIBOJABI O0OCHOBAHBI CTATUCTUYECKON
00paboOTKOM €  JOCTaTOYHOM  BOCHPOU3BOJMMOCTBIO  HCCIEAYyEMbIX  BEJIUYMH,
pe3yibTaTaMu anpoOalii METOJ0B CTPOUTEIbCTBA HAa MPOCANOYHBIX TPYHTAX CO
3HAYUTEIbHON 3KOHOMHUEH CPEACTB.

Anpo0anus pe3yJibTaTOB PadOThI.

OCHOBHbBIE  TOJIOXKEHHS  JAUCCEPTAlMOHHOW  paboThl  NPEACTaBICHBl  Ha
KOH(epeHIusIX:

— Bceepoccuiickass HayudHO-TIpakTHdeckas KoHpepeHuus «lIpomMbinuieHHas
0e30MacHOCTb MPU HEAPOMOJIL30BAaHUM U OXpaHa Help», I'. Eccentyku, maid 2015 r.;

— Bcepoccuiickasgs Hay4HO-TIpakTh4yeckas KoH(epeHuus «PamnuvoHansHOoe W
0e30MacHOe HEeIPOMoJIb30BaHue», T. Anta, ceHtsaops 2015 r.;

— V-1 exeroanass HayyHo-mpakThueckoil koHpepeniuu CeBepo-KaBkazckoro
(denepaibHOrO0 yHUBEpPCUTETa «YHHUBEPCUTETCKAsi HayKa — PErvuoHy», r. CTaBpomodb,
CKO®YVY, ampens 2016 T.

PesynbraThl  uccrnemoBaHMN M pa3pa0OTaHHBIE  PEKOMEHAANMH  ObLIN
UCIIOJIb30BAHbl  TMPU  M3BICKAHUAX ©  TMPOCKTUPOBAHUM  OOBEKTOB  MPOEKTHO-
u3bIckaTenbckuMu opranuzanusimu: CrtaBponosib TUCU3, CTtaBpononabsrpakIaHIpOEKT,
00O «I'pynt», OO0 «Muxkenepuoie reorexnonorun», OO0 «UIT2CCJI BBP», OAO
«KaBka3B3pbiBripoM». Pa3zpaboTaHHble aBTOPOM MPOEKTHI YKPEIUICHUS IMPOCATOYHBIX
I'pYHTOB ObUIH coryiacoBaHbl [ maBrocakcreptuzoii Poccun, PocToBckol o6iacTHOM U
CTaBpOIOIbCKON KPa€BOU SKCIIEPTU3AMHU.

Hyonukanuu.

ITo TemMe muccepranuu omyoarkoBaHo 16 pador, B Tom uucie 1 MmoHorpadus u 6
cTaTeil B Hay4HBIX >XypHajax, BXoAsmmx B llepedyeHb BeaylIMX pPELEH3UPYEMbIX
HAy4YHBIX KYpPHAJIOB U U3/laHui, pekomeHayeMbix BAK PO, 2 natenTa Ha n3o00peTeHus.

Crtpykrypa u 00bem padoThI.

HuccepranmmonHas paboTa COCTOWT W3 BBEICHWsSI, AT TJaB M 3aKIIOYCHUS;
BKIIIOYaeT B ceOst 196 crpanun Texcra, 37 Tabnwil, 75 pucyHKoB, Onbnuorpaduaeckuit
cnucok BkIo4aeT 193 nanmeHnoBanue. MImeroTcst mpuiokeHust Ha 16 ctpaHunax.

COIAEPKXAHUE PABOTHI

Bo BBeennu 000CHOBaHA aKTyaJIbHOCTh TEMBI UCCIIEAOBAHMS, CDOPMYIUPOBAHBI
1esb ¥ 337]a4M UcciieJoBaHus, 0003HaU€Ha TEOPETUYECKAsl U MPAKTHYeCKasi 3HAYMMOCTh
UCCJIEIOBAHMSI, ONIPEe/IeHa HaydHasi HOBU3HA, MPaKTHUYeCKask IEHHOCTh U pealn3alius
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MOJIYYEHHBIX PE3yJIbTaTOB IMPU CTPOUTEIHCTBE OOBEKTOB HA MPOCATOUYHBIX TPYHTAX
Cesepnoro Kagka3za.

B mnepBoii riaBe cooOmiaercss O pacnpoCTpaHEHUH, CTPOCHUHU, COCTaBe H
cBoiicTBax jeccoBblx TpyHTOB CeBepHoro KaBkaza. [1o poHIOBEIM U OMTyOIMKOBAaHHBIM
JAHHBIM COCTaBJIEHa CXEMaTH4yecKasi KapTa HMX pPacHpoCTPaHEHUSI C YKa3aHHEM
MOITHOCTH JIECCOBBIX TOJII, MOIIHOCTH MPOCAJOYHONW TOJIIMA U MPOCAIKU MPHU
IPUPOJHOM JaBieHWH (pUC. 1), KOTOpbIE YUYMTBHIBAIOTCS TMPH MPOCKTHPOBAHHUH
MIPOTUBOIIPOCATOYHBIX MEPOIIPUSATHI U CBAWHBIX (PYHIAMEHTOB.

JleccoBas hopmarusi perTHoHa UMEET CISAYIONTNE OCOOCHHOCTH:

1. JleccoBble TPYHTHI pacHpOCTpaHEHBI MPAKTHUECKH IMOBceMecTHO. Hambornee
MOIUIHBIE JIECCOBBIE TOJIIM PACIPOCTPAHEHBI B BOCTOUHBIX pailoHax CTaBpOMNOJbs, IIe
ux MoIHocTh aocturaetr 70-100 m u Gonee, a mpocagouyHas toima — g0 50 M. OTta
TEPPUTOPHUST C PaBHUHHBIM pelibeoM cuuTaeTcss Hauboyiee NPUTOAHOU s
IpaIOCTPOUTENBHOTO, METTUOPATUBHOIO U CEIIBCKOXO035MCTBEHHOI'O OCBOCHHSI.

2. Bommzu x [lpukacnuiickoili HU3MEHHOCTH pPAaCHpOCTPAHEHBI IbLIEBATHIC
JIECCOBBIC TECKU W CymnecH (TUIMUYHBIC JIECChI), a Jlajiee Ha 3amaj JECCOBBIM MOKPOB
MPEACTABICH CPEIHUMHU U TSKEIBIMU CYIVIMHKAMHU W TJIWHAMH. JTO YKa3bIBaeT, 4TO
MaTepuasl JIECCOBBIX TIOpOJ ObLI TMPUHECEH BETPOM U3 BOCTOUHBIX paliOHOB
[IpenxaBkazbs (B ocHOBHOM U3 [Ipukacnuiickoil HI3MEHHOCTH).

3. DOJNOBBIM TIEHE3HUC JIECCOBBIX TIPYHTOB MOATBEPKIAIOT: IUIAaEe00pa3Hoe
3aJIeTaHKe JIECCOBOTO MOKPOBA; PE3KOE OTIUYUE COCTABA JIECCOB OT MOJICTUIIAIOIINX U
OKPY’KAIOIIUX OTJOXKEHUH; OTCYTCTBUE CIIOMCTOCTH; MpeoOJialaHue T.H. «JIE€CCOBOI»
dbpakiuu (0,10-0,01 MM); HamTUYUe HEYCTOMUMBHIX (B T.U. BYJIKAHOTEHHBIX) MUHEPAJIOB
Y BYJIKAHWYECKOTO TEIJIA B JIECCOBBIX pa3pe3ax (puc. 2); yMEHbIIEHUE pa3Mepa YaCTHIl
U TSDKEJBIX MUHEpalioB oT obnactu nutanus (IIpukacnuiickoit HU3MEHHOCTH) C BOCTOKA
Ha 3amaj]; BEICOKOE COCpKaHUE COJICH B BepxHeH (ITpocaouHOoi) 9acTH pa3pe3oB.

Bewecmeennwiii cocmag 1eCCOBbIX TPYHTOB BKIIIOUAET JIETKOPACTBOPUMBIE
xyopunbl U cynabdarel HaTpus u marHus (NaCl, NaSOs u MgSO.) mo 2 %,
cpennepactBopumbiii  Tunc CaSO42H,O, TpyaHopacTBOpUMBIN KapOOHAT KaJbIIUs
CaCOs; (8-10 %); riIMHHCTBIC MHHEpAJbl, BIHUSAIONIME HA MPOCATOYHOCTH —
MOHTMOPHUJUIOHUT (B riuHUCTON (pakumu jgeccoB 20-30 %, B 1€CCOBUAHBIX CYTIIMHKaX
u rinuHax a0 50-80 %), ruapocmona 10 60%, kaoauHuT 10 40 %, KBapil ¥ MOJICBOM MITaT
B KPYITHBIX (hpaKIIUsX.

I'panynomempuueckuii cocmag JecCOBbIX TPYHTOB BKIIIOYAET JIBE€ OCHOBHBIE
bpakiuun — «ieccoByro» (0,10-0,01 mMm) u rinunuctyro (menee 0,005 mMm). B
COOTBETCTBUM C pekoMmeHaarusamu akajaemMukoB E.M. Cepreesa u B.M. OcunoBa, ais
IPaHyJIOMETPUUYECKOTO aHaJu3a JIECCOBBIX TPYHTOB CIEAYET MPUMEHSITh PacTUpaHUE C
nupodocharom Hatpusa. pyrue meronsi, pekomenaoBanasie ['OCT 12536-2014, He
JAIOT JIOCTaTOYHOM jucnepranuu JieccoBeix TrpyHTOB CeBepHoro Kaskaza (IT.
Bonronouck, byaennosck, I'eopruesck u ap.).

J171s1 IpakTUYECKOTO UCTIOIB30BaHUS aBTOPOM IMOJTYYEHbI 3aBUCUMOCTH:

- mexnay naeccooir (0,10-0,01 mMm) u mmmamctor (<0,005 mMM) dpakmusmu

JICCCOBLIX I'PYHTOB!
C071-0,01= 92,2 - 1,12'C<0,005 (R = '0,95); (l)
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Pucynok 2 — JleccoBslif pa3pe3 ¢ HMCKOMAEMbIMU TMOYBAMHU U BYJIKAHOTEHHBIM
NEIIoM B paiioHe c. OTKa3HOro

- mpeaenoB wiacTuaHocTy | 1 Wi 0T coneprkaHus TIIMHUCTOU Gpakiuu (pa3MepoM
menee 0,005 Mm):

1,=0,43+C0. 005w +2,23 (R = 0,969); ()
WL = 0,557+ C=000sm + 16,24 (R = 0,937). (3)

- yupcia IjJaCTU4HOCTHU Ip OT I'paHUIIbI TCKY4YCCTH W|_ JICCCOBBIX I'PYHTOB!
Ip = 0,79W.-12,95 (R = 0,946). (4)

JleccoBbie TPYyHTHI, UMEIOIIKME TIEPEXOAHBIA THUI KOHTAKTOB C KOAryJISIIUOHHBIMU
U KPHUCTAJUIM3aUMOHHBIMU CBs3siMu (no B.M. OcumnoBy), mociie 3aMayuBaHus U
paspyuieHus] CTPYKTYPHBIX CBSA3EH CHIDKAIOT MPOYHOCTH MO KOHYCY oT 8-10 mo 100-300
pas, T.€ ABJSAIOTCS UCKITIOYUTEIBHO YyBCTBUTEIHHBIM TUIIOM TPYHTOB.

JlaGopaTopHbie onpeneneHus GU3NKO-MEXaHHUYECKIUX CBOWCTB TPYHTOB HE JAIOT
TpeOyeMOol TOYHOCTH JJI pacueTa OCHOBAHHUH U (yHIAMEHTOB U MOTYT CIIY>KUTh TOJILKO
JUTSL TIPUOIMKCHHOUW OIICHKH C)KUMaeMOCTH TpyHTOB (CIpaBOYHHMK MPOCKTHPOBIIUKA,
1969, c. 12). KommpecCMOHHBbIE WCHBITAHUS 3aHMXKAIOT IITAMIIOBBIA  MOJIYJIb
nedopmaruu seccoBbix TpyHTOB B 1,5-10 pas (B.HM. Kpytos, 1982, c. 19; JLT.
Mapuynonsckuii, 1989, c¢. 23; E.B. AnronoBa u ap., 2010). B »tux ycnoBusax
MpUMEHEHUE TOBBIMAIIEro Koddduimenta My B npegenax oT 2 no 6-tu no CII
22.13330.2011 ©He wuckiIOYaeT OIMMOKY TIPU pacyeTe JIECCOBBIX OCHOBAHMM IO
nedopManmsm.

JIJisi mpeBapuTEIBLHOTO OMPEEICHHUS] TPOYHOCTHBIX XapAaKTEPUCTUK M MOJIYJIS
nedopmaiu geccoBbix rpyHTOB CeBepHoro KaBkaza aBTOPOM COCTaBJIEHBI TAOJHUIBI,
BXOJIaMH B KOTOpPBIE CIIyXaT TpaHULAa TEKY4YEeCTH, BIAXHOCTh M KOI(PPUIUEHT
MOPUCTOCTH.

Ouyenka npocadounocmu 1eCCOBBIX TPYHTOB CHJIBHO 3aBHCHUT OT criocoba oTdopa
MoHouTOB. YctaHorieHo (B.T. Tpodumon, 2007), uro npu oTrOOpEe MOHOJIUTOB M3
CKB&)XUH BJABJIMBAEMBbIMU M 3a0MBHBIMU TPYHTOHOCAMHU MPOUCXOAUT YIUIOTHEHUE
MPOCAIOYHBIX TPYHTOB U COOTBETCTBYIOIIEE CHIPKEHUE OTHOCUTEILHOM MPOCAT0OYHOCTH
10 4 %.

JIaGopatopHoe ompeesneHrne MpocalouHOCTH JaeT pa3dpoc 3HAUeHUU B 2 pasa
(FO.M. u M.IO. Abenessl, 1968), a unorna u B 5 pa3 (B.M. Kpyros, 1982). Huzkas
TOYHOCTh OIIEHKH TMPOCAJOYHOCTH MOKET MPUBECTH K HEOOOCHOBAHHOMY BBIOOPY
MIPOTUBOIIPOCATOYHBIX MEPOIIPUSATUI U «CPBIBY» CBal B MPOCATOYHBIX TPYHTAX.
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I[To wmarepunanam CeBKaBI[IHUMHNC aBTOp yCTaHOBHWJ, YTO BIAXKHOCTH U
MJIOTHOCTh UMEIOT OMHUOKY BOCTIPOU3BOIUMOCTH 110 10 %, AMHAMUYECKOE U CTAaTUYECKOE
3oHupoBanue — 10-35 %, a mpocaouyHOCTh 110 KOMIIPECCUOHHBIM UCTIBITAaHUSAM — 710 50
%.

[IpennoxxeHHbie B pa3sHOE BpEeMsi KOCBEHHBIE METO/bI OIIEHKH MPOCaTOYHOCTH
JIECCOBBIX TPYHTOB MO JIaHHBIM 30HAUPOBaHUS U (hu3nyeckuM xapakrepuctukam (B.U.
Kpytos u P.II. Ditnyk, 1971; B.1. Kpyros u b.1. Kynaukun, 1974, c. 8; PykoBoacTso
[0 MPOEKTUPOBAHUIO OCHOBaHUM, 1977, c. 27) nuiip NpeaynpexaaroT O BO3MOXKHON
MIPOCATOYHOCTH JIECCOBOTO ITPYHTA U HE MOT'YT OBITh UCIIOJI30BAHBI JJIsl paCYETOB.

CIT 11-105-97, u. III, mpunoxenue b maer Ttabmuuy i «ompeesieHus
HOPMATHUBHBIX 3HAYEHUH OTHOCUTEIBHOM MPOCAJTOYHOCTH MPOCATOUYHBIX TPYHTOB» C
oonpmmu omuOkamu (B.B. CepOun u ap., 2016). Ha ocHoBe 006pabotku oxoisio 10
TBHICSIY TIACMIOPTOB TPYHTA, COCTABIICHBI IPAPUKHU 3aBUCUMOCTH MPOCATOUYHOCTH (puc. 3)
ot Bujaa rimauctoro rpyata (Wy), ero Biaxkuoctu (W), mopucroctu (N) u gasienus (P).
CpennexBanpatuynas ommbka cocrabiser 1,5-3,5 %, a oTHocuTenbHas ommMOKa HE
npeBbimaer 50-60 %, YTO COMOCTaBUMO C TMPSMBIMU METOAAMHU  OMpeeTICHUS
npocagodyHocTu. ['paduky 1ar0T HaYaibHOE MPOCAAOYHOE AaBieHUE Pg W HaYaJbHYIO
MPOCaJ0UHYIO BIAKHOCTH Wy

dakTUYEeCKUEe TMPOCAAKA Yy Pa3HbIX AaBTOPOB MPEBBIIAIA J1aOOPATOPHYIO
MPOCaJ0UYHOCTh Ha pa3nuuHyto BennunHy: FO.A. bargacapos (m = 1,5 u Gonee), A.A.
['puropssa (M = 1,5 u 6onee), M.FO. AGenes (m =1,49-2,28 paza, cpeanee 1,71), B.1.
Kpyros (m = 0,60-1,45, cpennee 0,88), CHull 2.02.01-83* (1,0-1,25). Huzkoe 3HaueHue
m =0,60 B.I. KpyToB 00bsicHuI HaOyxaHueM rpyHToB. M3 3TOro ciaeayer, 4To B MOIIHBIX
TJIMHUCTBIX JIECCOBBIX TOJIIAX 3amaaHbiXx paioHoB I[IpenkaBkasbs, co ciabo
BBIpOKEHHOW TpocagouHocTeio Il Tuma, mpocagka OT cOOCTBEHHOTO Beca OyaeT
UCKYCCTBEHHO 3aBBIIIIEHA, a JUIsi MAaJIOMOIIHBIX, CHJIBHO TMPOCATIOYHBIX JIECCOB
Boctounoro CraBporoiibs mpu ko3dduimerte Ky =1 npocaaka Oyaer 3aHMKEHA.

Tpyno3arpatHoe, JIUTEIBHOE U JOPOTOCTOAIIECE 3aMaYMBAHUE KOTJIIOBAHOB TaKKe
HE OTPa)kaeT PeajgbHOE COCTOSHUE OCHOBAHWM 3JaHUU U COOPYKEHUN JaXe JJIsI POCTBIX
CJIy4aeB UX HAMPSKEHHOTO COCTOSHUS MO GyHAAMEHTaMHU HErTyOOKOTO 3aJI0KEHUS.

C yuactuem apTopa OblI0 oOpabotaHo Oosiee 5000 macmopToB JaOOPATOPHBIX
UCIIBITAHUN J1ECCOBBIX TpyHTOB CeBepHoro KaBka3za m 1is OpHEHTUPOBOYHOM OLIEHKU
(U3UKO-MEXaHUYECKUX XapaKTePUCTUK COCTaBJieHbl Ta0d. 1 u 2. Bxogamu B TabiuIlbI
cinyxat: rpanuna tekydectu W (mokaszaTenb JUTOJOTMYECKOTO COCTaBa TPYHTA),
nopuctocTh (N) u BaaxHocTh (W) kak mokazarenu ero coctosiHus. CONmpoTHBIICHUE
CABUTY OIPEIEISIOCH IO KOHCOIUANPOBAHO-IPEHUPOBAHHON CXEME.

N3 tabnuiel BUAHO, YTO YBEIMYCHHE TPAHUIBI TEKYYECTH YBEIHMYUBACT MOJYJIb
nedhopmary mpuMepHo B 1,5 pa3a, a yIJIOTHEHHE TPYHTa yYBEJIMUMBAET €ro B 4-5 pas,
T.€. Ha BEJIMYHHY MOIYJsl Jedopmaliii OCHOBHOE BIIMSHHE OKAa3bIBAE€T IUIOTHOCTH
rpyHTa. Tabnuma pekoMeHayeTcs ISl MPeaBAPUTEIHLHOW OIEHKH KOMIIPECCHOHHOTO
MoayJss iedopmanuu ¢ iepexoaabiMu kodddurmentamu [Tocobust k CHull 2.02.01-83.

NurtepBan rpanunbl Tekydectd (4 %) Ha3HAyeH, HUCXOJd U3 TMpelelbHON
nabopaTopHoil ommOku ee ompexaenenus (2 %) nmo I'OCTy. Jlnga mopucroctd u
BJIQXHOCTH 3TOT MHTEpBajd yMmeHblleH a0 3 %. M3 Tabn. 2 BUAHO, 4TO B Jeccax
MOBBIIICHNUE BIAXXHOCTHU CHUXKAET clieruienue B 1,5-2,0 pa3a, a yBenuyeHue MmIOTHOCTU U
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[VIMHUCTOCTU TPYHTa TOBBIIIAET crerieHue. [Ipu 3ToM yroj BHYTpPEHHEro TpEHUs
OCTaETCs MPAKTUICCKU MMOCTOSHHBIM.
Tabn. 1 maer Moaynp nedopmaiuu Jjisi OOBOJHEHHOTO COCTOSHUSI JICCCOBBIX

TPYHTOB, KOTOPOE OOBIYHO MPOTHO3UPYETCS Ha 3aCTPOCHHBIX TEPPUTOPHSIX.

Tabmuua 1 — HopmaTuBHBIE 3HAYEHUS KOMRBPECCUOHHO20 MO Ae(POpMALIMH
(Ex, MlIIa) 06600nennbix neccoBbix rpyHToB CeBepHoro KaBkasza

['panua KoaddumuenT nopucroctn €
Hucro TEKY4YECTH 0,56-
[UIACTUYHOCTHU % ’ O’,64 0,64-0,72 | 0,72-0,82 | 0,82-0,92 | 0,92-1,04
1-7 20 - 24 9,0 6,2 4,3 3,0 2,0
7-12 24 - 28 10,5 7,2 4,8 3,3 2,2
12-17 28 - 32 12,5 8,2 55 3,7 2,4
17-22 32 -36 15,0 9,2 6,4 4,2 2,6

Tabmuua 2 — HopMmaTtuBHbIE 3HAYEHUS NPOYHOCTHBIX XapAKTEPHCTHUK JIECCOBBIX

rpyHToB CeBepHoro KaBkaza 10 @maHHBIM TpaHULBl TEKYYECTH,

K03 dulIreHTa TOPUCTOCTH

BJIaXXHOCTH H

Bnaxnoct Koaddunment nopucroctu e, J.e.
b Ha fp“poﬂHa 0,64-0,72 | 072-0,82 | 0,82-092 | 0,92-1,04
;Eigzgfm BnaxHoct | C, 0, C, 0, C, o, C, 0,
b, kIl | rpanyc | xII | rpagyc | xII | rpagyc | xII | rpanyc
’ o % a Bl a Bl a Bl a Bl
0
20-24 18-21 26 25 13 23,5 10 23,5 18 20,4
21-24 17 20 07 - - - - -
94-28 18-21 26 23 18 25,0 10 25,1 14 | 255
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| 214 19 22,5 12 24,3
18-21 18 23 33 215 - - - -
32-36 21-24 20 22 20| 215 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| 215 - - - -
24-27 14 23 18 22,5 26 19,2 - -
Bropasi riaBa MOCBsIIEHA aHAIW3y CTPOUTEILHBIX HOPMATHBOB IO

MPOEKTUPOBAHUIO CBAWHBIX (DYHIAMEHTOB Ha MIPOCAIOUYHBIX TPYHTAX.
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[lepBble HOPMATHBBI 3AJI0KWIM METOJO0JIOTUYECKYIO OCHOBY MPOEKTHUPOBAHUSA
OCHOBaHMM U (PyHJaMEHTOB HETITYOOKOTO 3aJ10KeHus. Toraa »e nosBUINCh TabJuia Jist
OTIpEJICIICHHS] XapaKTEPUCTUK (U3HKO-MEXAaHUUECKUX CBOMCTB TJIMHUCTBIX TPYHTOB (C,
¢, E), B koTopoii BXOogamMu CIOyKWJIU TpaHHUIA pacKaThlBaHUA ¥ KOd(hPHUIMEHT
nopuctoctu. Tabmuuel CHull 11-15-74 B HemsmenHom Buze nepeuwin B CHull 2.02.01-
83* m ero akryanusupoBanHyro pemakiuio CIT 22.13330.2011, T.e. ocratorcs
Heu3MeHHbIMH Oonee 40 ner.

Pacuer Hecymiei crnocoOHocTn cBaii (R wm fj) mpomsBoguTcs 1Mo TOKa3aTeNro
tekydectd | raunucteix rpynHtoB (CHull II-b.5-62, CIT 24.13330.2011). FO.T.
TpobumenkoB u gp. (1983, 1999) cuwurator, dYTO Takass OILIEHKAa HMEET
CPEIHECTaTUCTUYECKYI0O TOYHOCTh 65 % U MOXET OKas3aThCs 3aHWKEHHOW WIU
3aBBIIIICHHON mouTu B TpH pasa. C atum cormaced JI.I'. Mapuynonsckuii (1989, c. 23):
«METOJ ONpeNeNieHUs] HeCyleld CIOCOOHOCTH CBal IO IMOKa3aTelsIM HUX TEKY4YeCTH
SBJIIETCS] BECbMa MIPUOINKECHHBIM).

Ha puc. 4-6 noka3aHa 3aBUCUMOCTH R u f, 1151 3a0UBHBIX U OypOHAOMBHBIX CBai
ot I rpynra (o CIT24.13330.2011), KoTOpbIe MOKHO HCIOJIL30BaTh AJIs OLIEHKH R  fi
Jlecco8blX TPYHTOB MOCIIE€ YCTPAHEHUS UX MPOCATOYHOCTH ITyOUHHBIMHU B3phIBAMH WUJIU
TPYHTOBBIMU cBasiMu. M310MbI rpadpuikoB Ha puc. 4-6 MOKHO OOBSICHUTH TEHETUYECKUM
pa3HOOOpa3reM CTPYKTYPHBIX CBSI3€M TJIMHUCTBIX TPYHTOB M3 Pa3IUYHBIX pPAOHOB
uccienoanuii. O0uwmii Buj rpadukoB puc. 4 U 6 yka3zpIBaeT Ha NOJyJIOrapu(PpMUYECcKuii
xapaktep 3aBHCHUMOCTH R u f, oT moka3zaTens koHcucTeHIMH || JUIsl 3a0MBHBIX CBall U
MPSIMOJIMHEWHYIO 3aBUCUMOCTb JIJ1s1 HAOMBHBIX U OypOHAOMBHBIX CBail (puc. 5).

5000

©
C
x
=
W
L
500
0 0,1 0,2 03 0,4 0,5 0,6
MokasaTenb KOHCUCTEHUNN I
CiyGuia, v =~ —@—3 —@—4 extmms —@—7 —@—10 15 —@—20 —8—25 —8—30 —8—35

Pucynok 4 — 3aBUCHUMOCTh HOPMATUBHOT'O COMPOTUBIICHUS TJIMHUCTHIX TPYHTOB
M0/l HUYKHUM KOHIIOM 3a0MBHBIX CBail OT MIYOMHBI U KOHCUCTEHIIMM TPYHTA

[IpoekTupoBaHue cBaii B TMPOCANOYHBIX TPYHTAX CHJIBHO  OCJIOXKHSET
OTpULIATEIBLHOE TPEHUE, MPUPOJIa M MEXaHU3M KOTOPOTO SBJISIOTCS MPEAMETOM
nuckyccuit MHorux cneranuctoB. [lo manueiMm B.UM. Kpytoa u ap. (2012, c. 257),
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HETaTUBHOE TPEHUE «MOXKET COoCTaBIsITh 110 40-70 % OT BO3MOXHOW HeCcyllen
criocobHocTH cBaity. [1o manaeiM A.A. I'puropss (1975, 1978), makcumaibHas BeTMYuHA
CUJI HEeraTuBHOTo TpeHust coctaBisieT 282 kH. Cuibl Harpykaromero TpeHus 1o Mepe
MPOCaJKU TPYHTOB HapacTaloT CKauKaMH, OCaJKU CBail BILUIOTH 0 CPbIBA YPE3BHIUANHO
MaJibl, U3MEPSAIOTCS HECKOJIBKUMHA MIJIJTMMETPAMHU U TIPU HE3HAUUTEIILHOM MPEBBIIICHUN
HEKOTOPOU HArpy3KHu JAal0T PE3KYI0 MPOBATBHYIO HE3aTyXAIOUIYIO OCAJIKY.
M.H. Tonpamreitn (1984) 00BsiCHUN «CPBIB» CBail HE MPOCATKOW TPyHTA, a
IIPOIABIMBAHUEM IPYHTA CBAEH, IO IS TOM KOTOPOM JaBlieHHe cocTasiseT 2,5-3,5 Mlla.
JIluckyccusi aBTOPUTETHBIX CIEHHUAIMCTOB MO3BOJSIET CIENaTh BBIBOJ O Pa3HOM
MOHMMAaHUU MEXaHU3Ma «CPbIBa» CBall U POJIM HETATUBHOTO TPEHUS B 3TOM IMPOIECCE.
HeratuBHoe TpeHue onpenensieTcs BhIACPriBAHUEM OIBITHBIX CBaH.
DyHIaMEHTIIPOEKT B T. DByJeHHOBCKE Ha B3pbIBOOINACHBIX 00BekTax OO0
«CTaBposieHn» OIpee/i HeraTHBHOE TPEHHUE B cpeiHeM 4 T/M2,

4500 ®.. - rnybuHa,
4000 | .. "
........ e3
3500 e,
o.... T e5
3000 | e L R E— ... .
.... '... '.’--....
© 2500 | e °
< & T ... ¢ 10
o 2000 Brreeenns TG .. L 12
--------- ,..“::::-':-'u--......_.
1500 @ T o-... 15
@ g @ L ZETSALALITIN
..... . "'.
1000 @iz b .. B | ®13
."“.“““":':::: ....................... ‘ ..............
......... SRR TR -
<00 e g 20
........ . SHRHRSERE |
0 @30
0 0,1 0,2 0,3 0,4 0,5 0,6 07 @0

MokasaTtenb KoHcUCTEHLUMN ||

PucyHnok 5 — 3aBUCHMOCTh HOPMATUBHOT'O COMTPOTHUBIICHHS TTTMHUCTBIX TPYHTOB R
M0/l HUYKHUM KOHIIOM HAaOMBHBIX U OypOBBIX CBail OT TITyOUHBI U KOHCUCTEHIIUU TPYHTA

Cratuueckoe 30HIMPOBAaHUE, PEKOMEHIOBAHHOE JUIsl OLIEHKH Hecyllen
criocoOHOCTH CcBailHBIX (pyHIaMeHTOB B 00buHBIX rpyHTax (CHull 11-b.5-67, CHull
2.02.03-85 u CIT 24.13330.2011) paer OoJsbIIHE PACXOKICHHUS C OIBITHBIMU
ucneiTanusmu ceait (FO.I'. Tpodumenkos, JI.H. BopoOkos, 1981; JI.I'. Mapuynonbsckuid,
1989). N.b. Peikko u O.H. HMcaeB (2010) oTMeTwin, 4TO «IpobiieMa Onpeae/ICHusI
HECYIel CIOCOOHOCTU CBail MO JaHHBIM 30HAMPOBAHUS OKa3ajlach OYEHBb CJIOXKHOM.
H3mepsieMble ¢ TTIOMOIIBIO0 30HAAa COMPOTHUBJICHUS TPYHTA IO KOHYCOM M Ha OOKOBOM
MTOBEPXHOCTH 30H]1a OTIIMYAJIUCH OT AaHAJIOTUYHBIX COMMPOTHBIICHHUH 10,1 HIDKHAM KOHIIOM
1 Ha OOKOBOM MTOBEPXHOCTH CBaii».

Cratnyeckoe  30HIUPOBAaHME  MOXKHO  TNPUMEHATh  TOCIAE  yCTpaHEHUs
MPOCATIOYHOCTH JICCCOBBIX TPYHTOB M3BECTHBIMHU METOJIAMH.

JL.I'. Mapuynonbckuii (1989, c. 51), cchuiasch Ha pe3yabTaThl MCCIEIOBAHUN
COBETCKHX M 3apyOEKHBIX yUEHBIX, PEKOMEHAYET OIpPENCTATh JUMOA0ZUYECKUIl U0
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epynma 1o QpUKIMOHHOMY OoTHOIIeHUIO fs /0c: mecok — menee 2 %, cynech — 2-3 %,
CYrJMHOK | riauHa — 6oisiee 3 %. [lo nHopmartuBHbeiM Tabmuiam CIT 24.13330.2011 nans
2NIUHUCMBIX HENPOCAOOUHBIX 2pYHMOo8 PPUKIIMOHHOE oTHOIIeHUE paBHO 0,016.

N
o

log(fi), xITa

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
[Toka3aTtens KOHCHUCTEHIMH L

CpeaHan rnybuHa pacnonoXKeHUa cNos rpyHTa, M
—0—1 2 ——3 4 5 —e—6 ——38

—o—10 —o—15 ——20 —0— 25 30 35
Pucynok 6 — 3aBHCHMOCTh HOPMATHBHOIO comnpoTuBicHHs f, mo OokoBoi
MOBEPXHOCTHU 3a0MBHBIX U OYPOBBIX CBail OT KOHCUCTEHIIUY TPYHTA U TITyOUHBI CJIOS.

3aBUCUMOCTh MEXIy OOKOBBIM M JIOOOBBIM COMPOTUBIIEHUEM 30H]Ia B JIECCOBBIX
rpyntax CeBepHoro KaBkasa, mosydennas nmpu ananuse 6osee 20 Thicad U3MEPEHH HA
37 momaaKax peruoHa, mokazaHa Ha puc. 7 1 UMEeT BUJL:

f,=0,029,+0,032 R = 0,573. (5)

30HAMPOBAHUE MPOBOINUIIN PA3HBIE OPraHU3alMU B PA3HOE BPEMS Ha IUIOIIAIKaX C
€CTECTBEHHBIMHU JIECCOBBIMM TPYHTAMHU M YIUIOTHCHHBIMH TSDKEIBIMU TpaMOOBKaMU,
ITYOMHHBIMUM B3phIBAMU U TPYHTOBBIMHU CBassMu. OPUKIIMOHHOE OTHOIIEHUE (CpelHee
3nauenue f/q=0,03) moaTBepkIacT CynecyaHo-CyrIIMHUCTBIN COCTAB JIECCOBBIX TPYHTOB,
HO HE OTPAXKACT UX JUTOJOTu4YecKui Bul. Jlecc bynenHoBcka u cyrimmHku PocTtoBckon
obnactu, KpacHomapckoro kpas u Yeueno-Marymernn umerot 6im3kue 3HadeHus f/q.

JIJisi €CTEeCTBEHHBIX JIECCOB W TOCJIE UX YIUIOTHEHUS TTyOMHHBIMHU B3pbIBAMU HA
wiomaakax [‘asomepepabarbiBatromero 3aBoga B bynenHoBcke u CTaBpOIOIBCKOTO
Opoitnepa B biiaronapHom noigydeHa 3aBUCUMOCTb:

f,=0,025q,+ 0,013 ¢ R =0,718. (6)

OpukuroHHoe oTHouieHue (2,4 %) COOTBETCTBYET CYNECH U MOIATBEPKIAET
nannble JI.I'. Mapuynoinbckoro. Touku ¢ (, >10 MIla oTHOCATCS K JIECCOBBIM IPyHTaM,
YVIUIOTHEHHBIM TSsDKENBIMU TPaMOOBKaMU M TPYHTOBBIMU cBassMH. Ecnu npunsate E=7(;,
TO MOAYIb AedopMallMi YIUIOTHEHHBIX JeccoB coctaBisier £E=70 MIlla. Takoe xe
3HaueHne mnogyuun CraBpononsTUCHM3 B Tene TrpyHTOBBIX CBal Ha IUIOLIAJKE
CnopTMBHO-0310POBUTEIBHOIO KOMILIEKCA, 3AIIPOEKTUPOBAHHOIO C yYaCTHEM aBTOPA.
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0.7 y=0,02x + 0,032

R=0,573

bokoBoe conpoTusaeHune 3oHa4a, Mla

25

Nobosoe conpotusneHue 3oHaa, MlMa

PI/ICYHOK 7 — 3aBUCHUMOCTD MCIKIAY JJOOOBBIMH M OOKOBBIMU COIMIPOTUBJICHUAMU
30HJa B JICCCOBLIX I'PYHTAX CeBepH0r0 KagBkaza

MacmtabHble HCTIBITAaHUSA CBaHBIX (YHIAMEHTOB MpoBedH B T. Bosromoncke
MOCJIe aBapUMHBIX MedopMaIuil KUIBIX IOMOB, O0OBEKTOB COIKYJIHTOBITA U KOPITYCOB
3aBoja «Atommann (A.A. I'puropsn, 1984; M.I1. Koxanenko u ap., 1990; B.1. Kpytos
u 1p., 2012). B 1987 roay 6su1m coctaBiensl PCH 50-87 «IlpoekTrpoBaHne 00bEKTOB
rpakIaHCKOTO0 HA3HAYEHUSI Ha MPOCAJOUYHBIX TPyHTax B I. BOJToJ0HCKE», B KOTOPBIX
JlaHa TIporpaMMa CTaTUYECKUX MCIBITAHUWA CBAall B IPOCANOYHBIX TpyHTax. Beixox PCH
HE BHEC CYIIIECTBEHHBIX U3BMEHEHU B MPOEKTUPOBAHUE CBAll HA MTPOCAJOUYHBIX TPYHTaX.

B rnase 3 paccMOTpeH OMNBIT NPOEKTUPOBAHUS, CTPOUTEIBCTBA U SKCIUTyaTalluU
3IaHUI U COOPYKEHUH, MOCTPOCHHBIX Ha CBAMHBIX ()yHIAMEHTAX U JIECCOBBIX TPYHTaX B
pasnuuHbix ropogax CesepHoro Kapkasa.

B r. Cmaeponone otvMedeHO HEOOOCHOBAaHHOE NPOEKTUPOBAHHME CBail B
MPOCATOYHBIX W OOBOJHEHHBIX JIECCOBBIX TPYHTaX MPH CEHCMUYHOCTH 8§ OauioB
(Kazanckuii kadenpanbHblii cobop, 16-3TaxkHbie noma 1o mporpamme «JlocTymHoe
KUTTbE» U P.).

B r. Byodennoecke ¢ mpocanouHoil tommeit 1o 50 M OpoeKTUpOBaHUE CBai
HEBO3MOXKHO 0€3 yCTpaHEHHs MPOCaJOYHOCTHU TITyOMHHBIMM MeTonamu. Ha oObektax
O0OO «CraBposien» Jlykoiina ombiTHRIe 16-MeTpoBBIe 3a0WMBHBIE CBau TIOCIIE
3aMayuBaHUs IPOCATOYHBIX TPYHTOB MPOBAIUINCH Ha 44,8 cM, UX TIpocajaKa oOroHsa
MPOCAJIKy OKOJIOCBAWHOIO TPYHTa, YTO HE corjacyercs ¢ JaHHbiMU A.A. ['puropsiH
(1984, c. 115) o TOM, 4TO «ocaoka ceéau HUKO20A He MOJiCem NpPes30Umu O0CAOKU
2PYHMOBOU MOJIUYU.

B mnpouecce crpoutenbcTBa B3pbhiBoONacHbIX 00BekTOB OO0 «CTaBposeH»
yamHWIM 20 ThICSY CBai, 3a0uB ux nyosu u ycuuiau poctBepku (B.B. Cepbun u np.,
2016).

[Tpu BoccTranoBieHNN ByieHHOBCKON OONBHUITBI MTOCTIE TEPPOPUCTHUECCKOTO aKTa
1995 r. okazaimch HEHAAEKHBIMU 22- METPOBBIE COCTABHBIE CBAW MOJ TPEXITAKHBIM
3maHueM poxamoma. 3manue umeeT Tpemmubl 10 20 MM (B.B. Cepbun u nap., 2016).
Pacuetnass  mpocaaka  (22-25 cM), onpenenenHas  Crasponoas TUCU3,
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OyngamentnpoektoMm u  CeBKaBl[IHMMMC, oxka3anace 3aHMWKEHHOW B S5 pa3
(paxTuueckas nmpocaaka 6onee 1,0 m).

B TI'eopcuescke MHoOrme Xuible [10Ma, IMOCTPOEHHBIE HA CBasX, HUCIBITAIH
nedopmariy, OCTAHOBUTH KOTOpPBIE HE ynanoch cunukarm3anuii (B.B. CepOun u ap.,
2016).

B Kucnosoocke ceiicMM4HOCTh 10 9 OalsIoB M MPOCAAOYHOCTh OCJHOKHSIOT
POEKTUPOBAHUE CBAWHBIX (PyHAAMEHTOB. ABTOp OOHapyxui nedopManvu 3JaHUN Ha
cBaiiHpix (yHmamentax. OcoOyio TpeBOry BBHI3BIBAIOT Jedopmanuu QenepanbHbIX
NaMsITHUKOB apxuTekTypbl ([laua ®.U. [lansnuua, Hap3annas raiepes, caHaTOpHUH
®Cb u ap.).

B r. Hnamoeo xpynHblii KOMOMKOPMOBBIM 3aBOJI CHayaja 3alpOeKTUPOBAIA Ha
1060 cBasx /[=500 mm u mynnoi 10 M ¢ ymupenno# nsatoit /[=1200 MM, a 3aTeM peIIIn
IPYHTHI YIUIOTHUTH NTyOMHHBIME B3phiBamu (B.B. CepOun u ap., 2016).

B Pocmoeckoit ob6aracmu v v. Pocmoge-na-/[ony MHOTHE 3JaHUS U COOPYKEHUS,
MOCTPOEHHBIE Ha CBalHBIX (yHIAaMeHTaxX, ucnbiTanu nedopmanuu. B 2004 romy B
Bonrogoncke «u3 907 00bekTOB 732 HE UMEIOT rapaHTUPOBAHHON HKCILTyaTallMOHHON
HAJEXHOCTH, 134 nMeroT cBepxHOpMaTUBHBIE AepopManuu. Ocaaku GyHIAMEHTOB MO
HEKOTOPBIMU OJIOK-CEKIIUSAMU IOMOB TOCTUTIHU 1,2 M ¢ OTKJIOHEHUEM OT BepTukaiu 0,6
M». Ha o0bekTax AToMMmalia 3aMauynBaHue KOTJIOBAHOB MOKa3asio npocanaky 23,6 cm, B
1,5 paza Gonsbiie adbopatoproii (10,4-16,0 cm).

Haunbonee moporocrosimium MeporpusitTueM B BosromoHcke okazanoch oOuiee
ycmiieHue konetpykmui (1o 100 % croumoctr 00beKTa), KITPUMEHEHNE CHITMKATU3AIINH,
METaJUIMYECKUX U OYPOMHBEKIIMOHHBIX CBAall PEKOMEHAOBAHO TOJILKO B OCOOBIX CITydasx
JUISL 3aKpeTUIeHUs OCHOBAHMM HamOoJiee OTBETCTBEHHBIX W YHHUKAIBHBIX OOBEKTOB)»
(ML.II. Koxauenko u ap., 1990).

[To mpoekTy aBTOpa B T. PocToBe-Ha-JloHY AJ1s MOBBIIIIEHUS HECYIIIEH CTOCOOHOCTH
IUIMTHO-cBaitHOTO hyHAameHTa 20-3TaxHoro qoma 1o niep. Cemariko, 118 mpocanounbie
CYTJIMHKY MIPEABAPUTEIBHO YIUIOTHWIA TPYHTOBBIMU CBasMHU.

B r. Kpacnooape aBapuiiabie nedopmanivivi HICTIbITAIN 17-3TaxxkHbld oM 110 yi. 11
MertanbHUKOBA U 23-X3TAXKHBIA YETBIPEXCEKIMOHHBIN KOMIUIEKC N0 yiI. JIeBaHEBCKOTrO,
187 (T.A. Jlykmanos, 2016), 19-sTaxkHbIit 0110k BoeHHOTO Topojka. ITo mpoekty aBTopa,
BMECTO HEHAJIEKHBIX CBail, BBIMOJHWIMA YIJIOTHEHWE TPYHTOBBIMU CBasiMU MO
CWJIOCHBIHN KOpITyC B paillieHTpe Bricenku u sl KOTeIbHOU B cTaHulle TOMIHCCKOM.

B Kaéapouno-banxapuu (c. [Iponerapckoe) 1ex, noctpoeHHsit B 2016 roay Ha
OypoHaOUBHBIX /0 cBasx auamerpoMm 530 MM u auHou 13,5 M, UCHIBITAT aBapUHbBIC
nedopMaiuu B Mpoliecce MepBoro roja SKCIUTyaTalum.

Pa3zpymenue 5-3TaxHOTO JA0Ma HE(PTSIHUKOB, TOCTPOSHHOTO HAa 3a0MBHBIX CBAsX
BOm3u r. I poznozo, onucamu b.U. Yepnsiit u B.U. [lonos. B r. Manzobeke TpexstaxkHoe
3/laHue MKOJbI Ha 704 yueHnuecknx MecTa, moctpoerHoe B 2012 roay Ha 6ypoHaOUBHBIX
cBasx jquHou 16,0 M u quamerpom 600 MM, UCTIBITANIO aBapHUiTHBIC TedopMaIuu.

Brimonaennsiii 00630p AedopManmii 3MaHUN U COOPY>KCHHM, MOCTPOCHHBIX Ha
CBaHBIX (yHIaMEHTaX B MPOCAJAOYHBIX TPYHTaX, HE OXBATHIBAET BCE aBApUUHBIC
CUTYaIlMH, KOTOPbIE MOTYT ObITh IPU 3aMaYUBAHUU 3aCTPOEHHBIX TEPPUTOPUIA.
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B T'naBe 4 onucansl TiyOMHHBIE METOJbl YCTpPaHEHUS MPOCAJAOYHOCTH H
MOBBIIICHUS HECYIEH CITIOCOOHOCTU CBAMHBIX (DYHIAMEHTOB IIPU HOBOM CTPOUTEIHCTBE
U PEKOHCTPYKIIMH CYIIECTBYIOIINX OOBEKTOB.

HoBas skcnepumeHTanbHas KOMIUIEKCHAsE TEXHOJIOTHSL  THAPOB3PHIBHOTO
YIUTOTHEHUS, pa3paboTaHHas aBTOPOM U onpoOoBaHHast Ha 00bekTax OO0 «CtaBpoeH»
Jlykoiina, OTINYaN0oCh CICAYIOMUMA OCOOCHHOCTSIMH:

- 3apsanbl BB pasmemanuce Ha HeOombmon riayoune (1o 6,0 M), MakCUMaIbHO
MPUOIMKEHHON K TOBEPXHOCTH KOTJIOBaHA, U3 pacuyeTa KaMmyIeTHOCTH B3phIBa, B 30HE
C HauOOJIbIIEH MPOCaAOYHOCTBIO TPYHTA, C YYETOM €r0 JIUTOJIOTHH;

- 3apsasl BB onmyckanuch B Cyxue JOpeHaKHO-B3PBIBHBbIE CKBa)KHMHBI JO Hayasa
3aMauMBaHUsl TPOCATOUYHBIX TPYHTOB, YTO TMO3BOJIMJIO OTKAa3aThCid OT MPUMEHEHUS
00CaIHBIX METAJUIMYECKUX TPYO, KOTOPBIE HE YAACTCs U3BJICUb MTOCIIE B3PHIBOB;

- JIPCHaKHO-B3PHIBHBIE CKBAKHUHBI, BBHIMOJIHEHHBIC ITHEKOBBIM CIIOCOOOM WIIU C
MPOYBKOM BO3AYXOM, UMeNH Majblid auameTp (mo 150-200 mM), JOCTaTOUYHBINA st
ommyckanus 3apsigoB BB (ammonuta) nuametpom g0 100 mm;

- 3aMayuMBaHUE TPyHTa MPOU3BEIIA HAIYCKOM BOJbl B KOTJIOBAaH C JPEHAXKHO-
B3PBIBHBIMU CKBaKWHAMU;

- 4TOOBl HUCKIIIOUUTH MEpPEYyBIAKHEHUE W 3a00JIaYMBAHHE BEPXHErO CJOS U
TJIOIIA/IKH, B3PBIBBI POM3BENH B CYXHX KOTJIOBaHaX yepes3 2-4 CyTOK MOC/E BIUThIBAHUS
MPOEKTHOW HOPMBI BOJBI, YTO TMO3BOJUJIO COKPAaTUTh PacXoj] BOJbI, YMEHBIIUTH
BJI&YKHOCTb BEPXHETO, T.H. «Oy(epHOro» ciosi, mpubIU3UTh €€ K ONTUMAIBHOU CTENEHU
BoAoHAachIeHUs (Sy ~ 0,75) v B 11€JIOM COKPATUTh CPOKU MOATOTOBKH OCHOBAHMS;

- 3aMavYMBaHUE TPYHTA MPOU3BEIU U3 pacyeTa MPOMayuBaHUs TOJIbLKO BEpXHEH (~
0,75 Hy)) wactu npocagounoit tonmu. Huxasist gacts ee (~ 0,25H)) mocie B3pbpIBOB ObL1a
3aMOuYeHa HM30BITOYHOM BOJOW, CTEKAIOIICH BHH3 M3 BEpXHEW OOBOJHEHHON YacCTH
MPOCAJI0YHOM TOJIIIM, U YIJIOTHEHAa BECOM BBILIEIEKAIIETO T'PYHTA. JTO COKPATUIIO
CPOKHM 3aMadyMBaHMUsl, pacxoJ BOJIbl U UCKIIIOUWIO MOATOIUIEHUE U MPOCAJKY TPYHTa Ha
COCEIHUX 3aCTPOEHHBIX yYacTKaXx.

HoBas TexHosorus B3pbIBOB MPUMEPHO B 3-4 pa3a CHHU3UJIA CTOMMOCTh U CPOKH
TUAPOB3PBIBHOTO YIUIOTHEHUS MPOCAJOUYHBIX TPYHTOB MO CPABHEHUIO C PEKOMEHTyeMOM
CIT145.13330.2012. OmubounsiM siBisiercs npeaioxenue CIT45.13330.2012, n. 17.1.9:
«83pvl8 3aps006 BB npou3eooums 00HO8PEMEHHO HA NIOWAO0U WUPUHOU He MeHee
0,25Hg». DT0 mpenyioxkeHue u3-3a 00JIbIION CeMCMUKH TpeOyeT O0JIBIIOro 0€301MacHOTO
pacCTOSIHUS, CHJIBHO OTPAHMYMBAET B3PBHIBBI HA 3aCTPOCHHBIX TEPPUTOPUSIX, HE
MO3BOJISIET KOHTPOJUPOBATH OTKA3bl U HE YJIYUIIaeT KaueCTBO YILUIOTHEHUSI TPYHTA.

JI71st yITOTHEHUS TIPOCAI0YHBIX TPYHTOB MOIITHOCTHIO 60s1ee 15-20 M ¢ yuacTtuem
aBTopa cocrtaBiieHo «llocoOue Mo YIUIOTHEHWIO TPOCATOYHBIX JIECCOBBIX TPYHTOB
rIIyOMHHBIME B3pbIBaMHu B ycloBusix CeBepHoro KaBkaza (M3bICKaHUs, TPOSKTUPOBAHNUE,
npousBoAcTBO padot)» (CKDY, 2016), cormacoBannoe ¢ I'ocroprexunagzopom PD u
OAO «KaBka3B3pbIBIPOMY.

[To mpoekTy aBTOpa ITyOMHHBIMH B3PBIBAMH YIUIOTHUJIH MTPOCAI0OYHBIC JIECCHI TIPU
ctpoutenbcTBe ['azomepepabatsiBatomiero 3aBoga OOO «CraBponen» Jlykoitn ¢
skoHomuert 887,372 muH. pyOsei. Ilociie B3pbIBOB BepxHUM «OydepHbI» ClIoN U
cKUMaemass 30Ha mMoJ (yHIaMeHTaMud ObUIM YIJIOTHEHbl T'PYHTOBBIMHU CBasiMH,
W3TOTOBJICHHBIMU IITHEKOBBIM CIIOCOOOM.
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TexHonornyeckas cxema ycTpoicTBa OypOoHaOMBHBIX ITHEKOBBIX CBail BKIItOYasa
JIBa ATana padoT, MOKa3aHHBIX Ha puC. 8.

JluaMeTp M3roTOBJIEHHON TakuM 00pa3oM TPYHTOBOW CBau U OKPY’KaIOIIEH ee
30HBI yIJIOTHeHUs aocturaetr 1,0 M (puc. 9) U 3aBUCHUT OT HArpy3Kd Ha IIHEKOBYIO
KOJIOHHY, JUaMeTpa IITHEKOB U Ae(hOPMHUPYEMOCTH TpyHTa B MaccuBe. CBau pacmosiararor
TakUM 00pa3oM, 4TOoObI 00ECNeYnTh B YIUIOTHEHHOM MAacCHBE TPeOyeMYIO IMJIOTHOCTb
TpyHTa, KOTOpasi KOHTPOJIUPYETCS Takxke xodppuyuenmom yniomuenus Keom. B Teme
OypOHAaOUBHBIX CBail JOCTHTaeTcs ILIOTHOCTh CYXOro IpyHTa 10 pd = 1,90 T/m® | a
MaKCHMAaJIbHO BO3MOKHas cTerneHb yIIoTHeHUS Keom=0,98-1,0 nnorna npepsimaer 1,0.

lP

P

T s
jﬁﬁ Zﬁ

Pucynok 8 — TexHoyornueckas cxema ycTpoWcTBa OypOHAOMBHBIX IIHEKOBBIX
cBaii: 1-il 3Tam — MOJArOTOBKA CKBAXXMHBI C MPSIMBbIM W/WJIM OOpPAaTHBIM BpallleHHEM
IIHEKOB; 2-i 3Tan — (popmupoBaHre OypoHaOMBHOM CBauM CHU3Y-BBEpX; | — CKBa)KMHA,
poOypEeHHAs! UJIU MTPOIaBIICHHAS <«JIEBBIMIW IIIHEKAMU B CJIA0BIX TPYHTAX; 2 — IIHEKOBAs
KOJIOHHA; 3 — MATa NTHEKOBOM KOJIOHHBI; 4 — YCThEe CKBOXHHBI; 5 — 32001 CKBaKUHBI, 6 —
YIUIOTHEHHAas 30Ha NpPU TOTPYKEHUM IIIHEKOB OOpAaTHBIM BpallleHueM; 7 — pabouuit
MaTepuain (MECTHBIN CYIJIMHOK, IIECOK, TpaBuil, OETOHHAs CMECh, HeralleHas U3BeCTh U
1p.); P — naBieHue Ha IIHEKHU.

C yuvactueM aBTOpa coOcCTaBi€Hbl «PekomMeHgaluuu 1O MPOEKTUPOBAHUIO U
YCTPONCTBY OypOHAOMBHBIX TPYHTOBBIX CBail, M3TOTOBJICHHBIX IIHEKOBBIM CIIOCOOOM B
npocagouHbIX U cinabbix rpyHTax» (CKOY, 2016), cornmacoanusie ¢ HUM ocHoBanwmit
uM. H.M. I'epceBanoBa u ['naBrocskcneptusoin Poccun no npoexkram, pa3pabOTaHHBIM
aBTOopoM. lcronp30BaHME OTOM TEXHOJIIOTMM TMIpU  CTpouTenbcTBe CIOPTUBHO-
03JI0pPOBUTEJILHOTO KOMILJIEKca B T. byJeHHOBCKe /1aiio SkoHOMHUYecKuid dddext 146,42
MJIH. pyOJieli, MO3BOJIUIO OCTAaHOBUTH aBapuiiHbIe AedopMalliy KUJIOTO JoMa IO YII.
MaskoBckoro, 16A B r. CraBpomosne W MOJATOTOBUTh HAJEKHOE OCHOBAHUE IIPU
ctpoutenbcTBe MeMopuaiia M.U. I1natoBy B CTaBpOIOJIbCKOM Kpae.

I'maBa 5 coaepXuT pPEKOMEHIAIMU 10 W3BICKAHUSIM, MPOCKTUPOBAHUIO U
MPUMEHEHUIO CBAHBIX ()YH/IAMEHTOB Ha MTPOCAIOYHBIX TPYHTAX.

Ilpu unsicenepno-zeonocuueckux U3blCKAHUAX OCHOBHOE BHUMAHHUE CIENYET
YACIUTh ONPENCICHUI0 THUIAa TPYHTOBBIX YCIOBUUA 10 mpocagodHoctu. OTOop
MOHOJIUTOB W3 CKBAKUH NPOU3ZBOAMUTCS 3aJaBIMBAHUEM WA YJIAPHBIM CIIOCOOOM
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ToHKOcTeHHOro rpyHTOoHOca (CII 11-105-97, 4. Ill, n. 4.2.5), mpu sTOM cremayer
YUUTHIBATh BO3MOXKHOE VIUIOTHEHHUE TPYHTA, COOTBETCTBYIOLIEE CHHUXKEHUE €ro
MPOCATIOYHOCTH U O1IMOO0UHBIN niepeBo |I-ro Thma rpyHTOBBIX yCinoBHii B |-bIit THI.

s

Pucynok 9 — I'pyHToBbIe cBau nuamerpom 1,0 M Ha momaake 3épHOXpHHHHma B

noc. [lmakceiika by ieHHOBCKOTO paiioHa

C y4eToM BBINMOJIHEHHBIX  HUCCIICJIOBAHWA MOXKHO  JaTh  CJICIYIOIIHE
JIOTIOJTHUTETHHBIEC PEKOMEHIAIIHH:

- HE3HAYMUTEIBHBIM PACXOKJICHHEM B METOJaX OIHOW M JIBYX KPHUBBIX MOYKHO
peHeOpeYh W CUUTATh MX CTAaTUCTUYECKH TOXKICCTBCHHBIMU. HekoTopoe 3aBhIIIICHHE
71a00paTOPHOI OIICHKH MTPOCATOYHOCTH METOJIOM JIBYX KPHUBBIX HE BIIHSCT HA PACUCTHYIO
MPOCAAKY JIECCOBBIX OCHOBAaHWM, KOTOPYIO MPHXOJIUTCS KOPPEKTUPOBATH B CTOPOHY
YBEIIMYCHUS C IIOMOIIBIO TTOBBIIIAIOIINX KOIPPHUITUCHTOB;

- IPaHyJIOMETPUYCCKHIA COCTAaB CJICAYET OIPEIeNiaTh PACTUPAHUEM C
nupodochaToM HATpHs, T.K. Takas MOJArOTOBKA JaeT MaKCHMallbHOC M HCTHHHOE
coJiepXaHue TIIMHUCTON (ppaKuuu;

- TIPY OTIPEJICJICHUU TMPEIEIOB TNIACTHYHOCTH JIECCOBBIX TPYHTOB, BO M30EKaHUE
IpyObIX OMMOOK 3a CYET CYOBCKTUBHOTO pPacKaThIBAHWS TPyHTa B INHYP, CIACAYET
MPOBEPATH 3HAYCHHE UKCIIa TIacTUYHOCTH 1o popmyne I, = 0,79W - 10,9;

- YYUTHIBas BBICOKYIO TOYHOCTh M MEXKIA0OPATOPHYIO BOCIPOHU3BOJIUMOCTD
OTpe/ICNICHUs] TPAHUIBI TEKYYECTH KOHYCHBIM METOJOM, MOKHO YMEHBIIUTH YHCIIO
OTIPENIeICHNH YuClia TUIACTHYHOCTH U TPAHYJIIOMETPHUECKOTO COCTaBa MOCIe POBEPKU
YKa3aHHBIX XapaKTEPUCTUK Ha OTPAaHMYCHHOM 00beMe 00pasIioB;

- JUTS TIpEBAPUTEIHLHON OIIEHKH KOMIIPECCHOHHOTO MOAyNs nedopmarmu Ey
BOJIOHACBIIICHHBIX JIECCOBBIX TPYHTOB pEeKOMEHAyeTCs Tabi. 1 ¢ KOPPEKTHUPYIOIIHMMH
kodpdunmentamu M, CIT 22.13330.2011;

- JUIS TIpEIBapUTENBHON OIEHKH MPOCaJOYHOCTH JIECCOBBIX TPyHTOB (CeBepo-
KaBka3sckoro pernona, BzameHn Tabm. bl CII 11-105-97, gacts Ill, pexoMeHmyroTCs
rpaduku puc. 3;

- STAJIOHHBIM METOJIOM OTpeAeNICHUs] MOy AedopMaluu 1o TIIyOWHE pa3pes3a
MPUHSATH MOJIEBBIE UCTIBITAHKSI BAHTOBBIM IITAMIIOM IIomaap0 600 cM.

Ilpu npoexmuposanuu ceaiuHblX Qynoamenmog B TIPOCATOYHBIX TPYHTAX
NPHUHIAITMATBHOE 3HAYCHUE HMEET ONPEICIICHHE THUIAa M BEJIWYUHBI MPOCATKUA OT
COOCTBEHHOTO Beca rpyHTa. KoMIipeccnoHHasi OlleHKa MPOCaJ0YHOCTH, KaK MPABHIIO,
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3aHIWKaeT (PaKTHUUECKYI0 IMPOCaJKy B HECKOJbKO pa3, a OMNbITHOE 3aMaylBaHUE
KOTJIOBaHOB — JIJIUTENIbHOE U 3aTPATHOE MEPOIIPUSATUE — YACTO HEBO3MOKHO B YCIIOBUSX
TUIOTHOM TOPOACKOM 3aCTPOVKH.

B rpynaToBbix ycnoBusix Il tuma ¢ mpocaakoit ot coocTBeHHOT0 Beca cBbiie 30 cMm
cleAyeT MpeayCMaTpUBaTh YCTPAHEHHUE MPOCATOUYHOCTU 2UOPOB3PLIEHBIM CROCOOOM B
KOMIUIEKCE C TPYHTOBBIMU CBasIMU WIM TPYHTOBbIE CBaWM IPU HEBO3MOXKHOCTU
MPUMEHEHUS TJIyOMHHBIX B3PBIBOB Ha 3aCTPOEHHBIX TEPPUTOPHUSIX.

[Tocne yrmoTHEHUs MPOCATOYHON TOJIIIHA STUMU METOAAMU ISl IPEIBAPUTEIIHLHOM
OIICHKH HECYIIEH CMOCOOHOCTH CBal ClEMyeT MCIOJah30BaTh Tabm. 7.2, 7.3 u 7.8 CII
24.13330.2011 ¢ yderoM riIyOMHBI TOTPY)KEHHS CBall M (PAKTUUECKOTO 3HAUYCHUS
MOKa3aTelis TEKYYECTH YHAOMHEHHO20 IECCOBOTO TPYHTA.

B CeBepo-KaBka3ckoM pervoHe MNpPaKTUYECKH OTCYTCTBYIOT IUIOIIAJIKH JJIA
ONUPAHUSI HUKHUX KOHIIOB CBAall B CKAJIbHBIE TPYHTHI U IUIOTHBIE WM CPEIHEIIOTHHIE
MECKH, a MAJIOBJIAXHBIE JIECCOBBIE TPYHTHl MpPU 3aMAayMBAHUM PE3KO CHUXKAIOT
MIPOYHOCTHBIC U JIePOPMALIMOHHBIE XaPAKTEPUCTUKHU. B 3THUX Cilydyasix HUKHUE KOHIIbI
CBail MOTYT OBITh 3ariyOJeHbI B YIJIOTHEHHBIC (B3PhIBAMHU W/HJIM IITHEKOBBIMH CBAsIMH )
JIECCOBBIC TPYHTHI C MMOKA3aTeJIeM TEKy4eCTH B BOJOHACHIMIEHHOM coctosHuu: | < 0,6
JIJIsl BCEX BUJIOB CBail B rpyHTOBBIX ycnoBusix | tuna; I < 0,4 nms 3a0uBHBIX cBail u || <
0,2 s 6ypoHaOUBHBIX cBaid, kak 3To TpedyeT CII 24.13330.2011.

VYInoTHeHHe TPOCaJ0YHbIX TPYHTOB T'PYHTOBBIMHM CBasiMU TO3BOJISIET MOJTYYUTH
TPYHT ¢ oka3atesnem Tekydects I < 0,5, T.e. 3anpoeKTHpOBaTh CBaM C y4€TOM CHIKECHUS
CEMCMHYHOCTH IUIOMIaAKU cTpouTenbcTBa 10 |l kareropum mno celicMuueckuM
CBOMCTBAM.

B pesynbrare yrmioTHeHHs TITyOMHHBIMU B3phIBAMU C 3aMa4yMBaHUEM MOTY4aeTCs
MacCHB BOJIOHACBHIIIIEHHOTO IPYHTA C TIOKa3zaresieM KoHcucTeHiuu ommskuM K 1,0 (0,8-
0,90). PacuerHoe coOmpoOTHBJICHHWE HHXXHErO KOHIIA CBal R mpHM 3THUX 3HAYCHHSIX
3HAYUTEIHLHO CHIDKAETCS, MPUOIIKAsICh K HyII0. Ero 3HaUeHue cieayer onpeaesTh 1o
(dakTHUYeCKOMY MOKa3aTeNt0 KOHCUCTSHITMH 1/WJIH 110 TAHHBIM 30HIUPOBAHMUS.

OcHOBHasE 4YacThb HECYIIEW CIOCOOHOCTHM CBauW TIOCIE THUIPOB3phIBA OyeT
oOecrieueHa OOKOBBIM TpeHUEM, KoTopoe ompeaensercs mno Ttabmune 7.3 CII
24.13330.2011 6e3 orpanwdeHuii, BIIoTh 10 3HaueHuid |, =1,0. JlanHOE mpemnoxeHue
cormacyercas ¢ pekomenmanuen CII  24.13330.2011 onpenensatb  71000BOE
CONPOTHUBJICHUE U OOKOBOE TPEHUE IMPU IOJHOM BOJOHACHIIIEHUH MPOCATOUYHOTO
rpyHTta (s cynecedt Si=1,0, nns cyrauakoB u ravH S,=0,9).

MaccuB, yIJIOTHEHHBI ITHEKOBBIMU CBasiIMH, HMMEET MPOCTPAHCTBEHHYIO
HEOJHOPOTHOCTh, 00YCIIOBIICHHYIO HAIMUKEM TeJia CBaii ¢ KOA(DPUITMEHTOM YIITIOTHEHUS
rpyaTa  Keom=0,98+1,0 u MexcBaHOTO TPOCTPAHCTBA C PA3IMYHON CTETICHBIO
yIUIOTHEHUs. PacueTHbIe XapaKTEPUCTUKU TaKOTO MAcCCUBA JIJIsi OLIEHKU COMPOTUBIICHUS
HUKHETO KOHIIA CBaW M OOKOBOTO TPEHHUS ONPENCTSIOT M0 3HAYCHHUSM CpeaHEeH
IJIOTHOCTH CYyXOTO TpyHTa, onpeaensiemoit mo Gopmyne 166 [Tocodbus k CHull 2.02.01-
83, m. 3.151.

[Ipu 30HAMpPOBAHNY HA CTPOUTEIIBHBIX IUIOMIAAKaX TI.I. bynenHoBcka nu PoctoBa-
Ha-J[OHy u3-3a BBICOKOTO COMPOTHUBIIEHUS 30H]Yy HE YAAJIOCh OMPENEIUTh MUCTUHHbBIE
3Ha4eHus g, u f,. [ToaToMy cBan pekoMeHIyeTcsl yCTpauBaTh MEX/1y TPYHTOBBIMH CBasIMH
(mpu HEOOXOAMMOCTH C YCTPOMCTBOM JIMJEPHOW CKBaXKUHBI), T.K. 3a0UBHBIE U



22

OypoHaOvBHbIE OETOHHBIE CBau MOWIYT MO IyTH HAUMEHBIIETO COMNPOTHUBICHUS B
MEKCBallHOM ITPOCTPAHCTBE.

[Ipensiaraemasi MeTO/IMKa OIICHKU HECYIIEH CIIOCOOHOCTHU CBak, MOCIIE yCTpaHEHUS
IIPOCATOYHOCTH PEKOMEHAYEMBIMU METOJAMH, B OOOMX CIy4dasX HAeT 3aHUKEHHYIO
HECYILYIO CIIOCOOHOCTD, T.€. CBaH B YINIOTHEHHOM JIECCOBOM MAacCHUBE PAaCCUUTHIBAKOTCS
¢ OOJIBIIINM 3aIIacoOM HECYIEel ClIOCOOHOCTH.

JIisi TIpOeKTUpPOBaHMSI CBAWHBIX (DYHIAMEHTOB B MPOCAIOYHBIX TPYHTax B
HACTOSIIIEe BPEMSI HEBO3MOKHO 3alPOEKTUPOBATH C JOCTATOYHONW TOYHOCTBIO CBAalHbIE
(GyH1amMeHTbl 0€3 ONBITHBIX HCCJIEAOBAHMIA CBall C 3aMauyMBaHUEM IPOCATOYHBIX
TPYHTOB.

3AK/TIOYEHHUE

1. B pabGote BnepBbIi€ JaHA pETHOHAIbHASI XapaKTEPUCTUKA CTPOCHHUS, COCTaBa U
CBOMCTB JIECCOBBIX T'PYHTOB, 3aHuMaronmx 85 % tepputopun CeBepHoro KaBkasa, ¢
1enbio A (HEKTUBHOTO MPUMEHEHUSI CBAWHBIX (DYHIAMEHTOB B CIIOXKHBIX WHKEHEPHO-
reojiornyeckux ycioBusax CeBepo-KaBka3ckoro pernosa.

2. Ilo ¢oHmoBEIM # ONYyOJMKOBAaHHBIM JIaHHBIM U3Y4eH U 0000I1IeH
MOJIOKUTENIbHBINA U HEYAAUHBIN OMBIT MPUMEHEHHUS CBAalHBIX (PYH/IaAMEHTOB Ha JIECCOBBIX
rpyntax B CraBponoiabckoM u KpacHomapckom Kkpasx, PocToBckoit ob6inactw,
KabGapauno-bankapun, YedeHckoil pecnybmuke u  pecnyonuku — MHrymerus.
VY cTaHOBIEHO, YTO HEPA3paOOTAHHOCTh CTPOUTENIBHBIX HOPM U HEYYET MECTHOTO OMbITA
CTPOUTEIILCTBA B PAAE CIy4acB MPHUBEIM K aBapusaM 3IaHUM WU COOPYKEHUHU,
MOCTPOCHHBIX HA CBalHBIX (PyHIAMEHTaX U MPOCAJTOYHBIX TPYHTAaX.

3. Ha pgoctaToyHOM CTaTUCTHYECKOM MaTepuajieé IMOJYy4YeHbl JTOCTOBEPHbIE
3aBUCUMOCTH JJI OLIEHKH COCTaBa, (PU3UKO-MEXaHUYECKUX M MPOCATIOYHBIX CBOWCTB
neccoBbix TpyHTOB CeBepHoro KaBkasza, KOTOpble MOTYT OBITh TOJIC3HBIMH JIJIS
MPUMEHEHUS B Ipyrux pernonax Poccum.

4. C yyacTueM aBTOpa OMpOOOBaHBI Ha KPYMHBIX CTPOMKAX B KOMIUJIEKCE JIBa
METOJa TAYOMHHOTO YIUIOTHEHHS IPOCAIOYHBIX TPYHTOB (21yOunnsvie 63pvlevl u
uinexkogule ceau). Jljis NpakTUYECKOro MPUMEHEHUS TNTyOUHHBIX B3PBIBOB COCTaBIIEHO
eauHcTBeHHOE B Poccuu «Ilocodue no yniomuenuio npocadounvlx 1eccoevlx ZPyHnog
2nyounnvimu  e3pvieamu ¢  ycaosusx Ceeepnoco Kaekaza  (usvickanus,
npoekmuposanue, npPou3e00Cmeo padom)y, coriacoBaHHoe ¢ [‘ocroprexnaazopom
Poccun 1 OAO «KaBka3B3pbIBIpOM.

5. C yuactueMm aBTOpa [JIsi YIUIOTHEHHUS MPOCAJAOYHBIX M CJIa0bIX TPYHTOB
COCTaBJICHbl «Pexomenoayuu no npoeKmuposanuio u ycmpoiicmey OypoHadUeHvIX
ZDYHMOBBIX CEAll, U320MOGJICHHBIX WHEKOBLIM CHOCOOOM 8 NPOCAOOUHBIX U CAADBIX
epyumaxy, cornacoBanusie ¢ HW ocnoBanumii um. H.M. I'epceBanoBa u ogo0peHHbBIC
['maBrocakcnepTu3oit Poccuu npu mpoeKTHpOBaHUU BHICOKOOTBETCTBEHHBIX OOBEKTOB C
ydqactueM aBtopa. IIpoekTwhl, pa3paboTaHHbIE aBTOPOM U  COTJIACOBAHHbBIC
['maBrocakcneptusoit Poccun u skcneptuzoii CTaBpOnoJbCKOTO Kpasi, 1ajdu 3KOHOMUIO
1033,792 mmH. pyOnei.

6. PexomeHmammu mo MPUMEHEHHWIO CBAHBIX (YHIAMEHTOB Ha MPOCATOYHBIX
neccoBbix rpyHtax CeBepHoro KaBkaza MOryT Ciay>KWTb OCHOBOW HJisi pa3paOOTKu
TEPPUTOPHUAIBHBIX CTPOUTENBHBIX HOPM cyOBbekTOB FOra Poccun.
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IlepcnexkTHBBI JaJbHENIIEH pa3pad0TKN TeMbl:

1. Pacumpenue u OOHOBIIEHME CTATUCTUYECKUX JAHHBIX B LIENAX YTOUHEHUS
3aBUCUMOCTEN MEXIy (PU3NYECKUMH M (PU3UKO-MEXAHWUUYECKUMHU XapaKTEPUCTHKaAMU
npocago4HbIX rpyHTOB CeBepHoro KaBkaza u apyrux pernoHoB Poccum.

2. Pa3BuTHE M COBEPIIEHCTBOBAHHE METOJOB OLEHKH MPOCAJTOYHOCTH JIECCOBBIX
TPYHTOB 32 CYET MPUMEHEHHSI HOBBIX TEXHOJIOTMYECKUX U KOHCTPYKTUBHBIX IPUEMOB.

3. TloneBoe ompoOOBaHWE ¥ PACIPOCTPAHCHHUE METOJOB KOMIIJIEKCHOTO
YCTPAHEHHs MPOCATOYHOCTA MPHU HOBOM CTPOUTEIBCTBE, PEKOHCTPYKLHUHU U aBapuAX
3laHUI U COOPYKEHUH, MOCTPOCHHBIX Ha CBAWHBIX (hyH/IaMEHTAaX.

4. Ouenka Hecyllel CHOCOOHOCTHM CBaii Ha TMPOCAJOYHBIX TPYHTaX B
cericmuyeckux paiioHax CesepHoro Kaskasa.

OcHoBHbBIE MY0JIMKAIIUN 110 TeMe TUCcCepPTalum
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