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1. NHNOACHUTEJIBHASA 3AINUCKA

JlononHuTenpHas NpPOQPECCHOHANbHAs IMPOrpaMMa IMOBBIIIECHUS KBaTU(UKALMH
«TexHonmorus 1abOpaTOPHBIX ONPEECICHUN MapaMeTPOB HEIMHENHBIX MOJENIEH TPyHTOB,
HCIOJIb3YEMbIX B MPOTPAMMHBIX KOMIUIEKCAX UYMCIEHHOIO MOJEIMPOBAHMS OCHOBAaHUU
3nanuit u coopyxenuit (PLAXIS, MIDAS)» (manee — mporpamma) paszpaboTaHa B
COOTBETCTBHHU ¢ TpeboBanmsaMu DepepanbHOro 3aKoHa oT 29 mekadps 2012 r. Ne 273-D3
"O6 oOpazoBanuu B Poccuiickoit @enepanuu’ u npukaza MunucrepcTBa o0pa3oBaHus U
Hayku Poccuiickoit @eaepannu ot 1 urons 2013 r. Ne 499 «O6 yrBepxknenun [lopsiaka
OpraHM3alMy U OCYLIECTBJICHHS] 00pa30BaTEIbHON AESITENILHOCTH IO JOMOTHUTEIbHBIM
npodeccuoHanbHBIM TPOrPAMMaAM).

HopmaTuBHO-IpaBOBOH M MeETOAMYECKOH OCHOBOM /I Ppa3spadoOTKu
NpOrpaMmbl AABJISIKOTCS:

- @®enepanpHbiil 3aKk0H OT 29 mexabpst 2004 1. Ne 190-D3 «I'pagocTpoUTENbHBIM
koziekc Poccuiickoit @enepanun»,

- @epnepanbublii 3akoH oT 27 nekabps 2002 r. No 184-®3 «O TexHHUECKOM
PETYIUPOBAHUNY,

- ®enepanbubiii 3akoH 0T 30 gexadpst 2009 r. Ne 384-D3 « TexHUUYeCKHit periaMeHT
0 0€30MacHOCTH 3/ITaHUH U COOPYKEHHID,

- [Ipuka3 MunuctepcTBa peruoHajibHOro pa3zsutusi Poccuiickoit @enepanuu ot 30
nexabps 2009 r. Ne 624 «O06 ytBepxkaeHuu llepeuHss BHIOB pabOT MO HHKEHEPHBIM
U3BICKAHUSAM, 1O TIOATOTOBKE IIPOEKTHOM JIOKYMEHTallUM, IO CTPOUTENIHCTBY,
PEKOHCTPYKLIMU, KAaNUTAIbHOMY PEMOHTY OOBEKTOB KAlMTAJIBLHOTO CTPOUTEIHCTBA,
KOTOpBI€  OKa3bIBAIOT  BIUSHME Ha  0€30MacHOCTb  OOBEKTOB  KalUTaJIbHOTO
CTPOUTEIIbCTBAY,

- [Ipuka3z MunucrepcTBa oO6pazoBanus U Hayku Poccuiickoit @eaepanuu ot 12 mas
2016 1. Ne 548 «O6 yTBepxkaeHnn heaepatbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBICIIETO 00pa30BaHUs MO HampaBieHHIO MoAroToBku 21.05.02 IlpuknagHas
reoJiorusi (YpoBeHb CHEIHAINTETa)».

Kypc noBblmieHMsi KBaJu(UKANUN TNpeIHA3HAYeH JUIS  CICIHAIUCTOB
CTPOUTEIbHOW OTpacid B OO0JaCTH HMH)XCHEPHO-TCOJIOTHUYECKUX M  HHKEHEPHO-
TCOTEXHUUYECKUX W3BICKAaHWN, a TaKXke MPOSKTHUPOBIIMKOB (YHIAMEHTOB 3JaHUNA U
COOPY>KEHHM.

OO6mmMu TpeOOBAHUSAMHU K O0YJAFOIITUMCS SIBIISIOTCS:

- HAJIMYWe CPeAHETO PO ECCHOHATBHOTO HIIH BBICIIIETO 00pa30BaHUs;

- MOJyYeHHE CpeIHEro MpodheCCHOHATLHOIO WK BBICIIET0 00pa30BaHuUs.

OO0yueHue 1Mo mporpaMme SIBJISIETCS] OJJTHUM U3 YCIIOBUMN MOJIYYCHUS CBUICTEIHCTBA
0 JIOIYyCKE CaMOPETyJIUPYEMbIX OpraHU3aLAM:
«OpraHuzanus ynpaBJjeHUsI UH)XEHEPHBIMU U3bICKAHUSMI)
«H)EHEPHO-T€0IOTUYECKUE U3BICKAHUS
«IH)KEHEPHO-T€OTEXHUYECKHUE U3BICKAHUS
«O0cenoBaHne COCTOSIHUS TPYHTOB OCHOBAHUS 3/IaHUN U COOPYKEHUIN.



1. HEJIb U 3ATIAYHU ITPOI'PAMMBI

OCHOBHOM 1I€JIbI0  MPOTPAMMBI  SIBJISIETCSI OOHOBJIEHUE TEOPETUYECKUX U
MPAKTUYECKUX 3HAHUN PYKOBOAWUTEIEH M CIEHUATUCTOB B OONACTH WH)XEHEPHBIX
M3BICKAaHUW JUIsl CTPOMTENIbCTBA B CBSI3U C IMOBBIIIEHUEM TPEOOBAHUW K YPOBHIO
KBAIM(PUKAMU ¥ HEOOXOJUMOCTBbIO OCBOEHHS COBPEMEHHBIX METOJOB pELIEHUs
npodeccruoHanbHBIX 3aay.

Martepuansl nporpamMmbl MO3BOJSIOT O3HAKOMUTH CIyLIATENed C HOBBIMU
pELICHUSIMM B OTEUYECTBEHHOM M 3apyOeXHOW MNpaKTUKE WHXKEHEPHBIX W3bICKAHUM,
COBEpIIEHCTBOBAaTh 3HaHUA B 00OJAaCTM HOPMATUBHBIX M TMPABOBBIX AaCHEKTOB
M3BICKATEIbCKON JESITEIbHOCTH, COBPEMEHHBIX METOJOB W TEXHUYECKHX CpPEJICTB
MPOU3BOJICTBA M3bIcKaHUH. CiymaTtenn MMEIT BO3MOXHOCTh YCBOUTH COBpPEMEHHbBIE
MpUeMbl pabOThl ¢ NPUMEHEHUEM KOMIBIOTEPHON TEXHUKU M HCIOIb30BAHUEM CHUCTEM
aBTOMaTH3allM1 MHXEHEPHBIX M3bIcKaHUH. [IpakTuyeckas 4yacTh MporpaMMbl HarpaBJieHa
Ha TOJyY€HHUE CIyHIaTeNls MU MPOQEeCcCCHOHATIbHBIX HABBIKOB pabOThl C MPOTrPaMMHBIM
KOMIUIEKCOM YHCIIEHHOTO MOIETMPOBaHUsI TPyHTOBBIX ocHOBaHui PLAXIS. B pe3ynbrare
MPOXOXKICHHUS MporpamMmbl OOydaroliuecs OCBauBalOT HEJMHEWHbIE MOJEIN TPYHTOB
(Hardening Soil, Hardening Soil Small-strain, Soft Soil, Soft Soil Creep u np.),
3HAKOMSTCSI C MPAKTUYECKUMHU JTaOOPATOPHBIMU TEXHOJIOTUSMH TIOJNYyUYEHHUS BXOIHBIX
apaMeTpoB MOJIENIeH TPYHTOB.



I11. TNJIAHHUPYEMBIE PE3YJIbTATDBI

B pesynapraTe peanmuzanuMy NporpamMmbl  [IPOUCXOJIUT  COBEPILIEHCTBOBAHUE
komrieTeHnui (o0mmekynbTypHbIX — OK u npodeccronanpubix — [1K)

(Ha ocHoBaHuM PenepasbHOr0 rocyJapCTBEHHOrO0 00pa30BaTENIbHOIO CTaHAApTa
BBICIIET0 00pa3oBaHUs IO HampaBiieHuto noarotoBku 21.05.02 IlpuknagHas reosnorus
(YpoBeHb CICIHATUTETA)):

CIOCOOHOCTh K caMoopraHu3anuu u camooopasosanuto (OK-7);

CHOCOOHOCTh NPOBOJAUTH TEXHUYECKHE pacyeTbl MO MPOeKTaM, TEXHUKO-
SKOHOMHMYECKHH W (YHKIMOHAIBHO-CTOMMOCTHBIM aHanu3 3((EKTUBHOCTU MPOEKTOB
(TIK-11);

CIOCOOHOCTh IUIAHMPOBATh M BBINOJHATH AHAJIUTUYECKUE, HMHUTALMOHHBIE U
AKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS, KPUTHUECKH OLIEHUBATh PE3yJIbTAaThl UCCIIEIOBAaHUMN
u aenath BeiBobI (ITK-14);

CIIOCOOHOCTH MPOBOAUTH MaTEMAaTUYECKOE MOIETMPOBAHKUE TPOLIECCOB U OOBEKTOB
Ha 0a3e CTaHAApTHBIX MMAKETOB aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS U UCCIIEIOBAaHUIN
(TIK-15).

B pe3yJibTaTe 0CBOEHMS POrpaMMbl 00y4eHHs CIylIaTe b 10J2KeH 3HATD
- (u3nyecKkue OCHOBBI MOJIEJCl TPYHTOB, HCIOJb3YEMbIX B COBPEMEHHON MeXaHUKe
TPYHTOB;

- YCTPOMCTBO M HPUHUUIBI PAabOThl COBPEMEHHOI0 OO0OpYIOBaHMs TI€OTEXHUYECKOU
nabopaTopuu;

- 3aKOHOMEPHOCTH (OPMHPOBAHMS  HANpPSHKEHHO-1€(OPMUPOBAHHOIO  COCTOSHUS
I'PYHTOBOI'O OCHOBAHUS:

- QHAIUTUYECKHE 3aBUCUMOCTHU, UCIIOJIb3yEMbIE MPHU MMOCTPOCHUN HEJIMHEHHBIX Mojenei
I'PYHTOB;

- IPAKTUYECKYI0 TEXHOJOTHIO MHTEPIPETAIIMM MaTEPHUaIOB UCIBITaHU;

- METOJUKY MOJICIMPOBAHUS TPYHTOBOTO OCHOBAHMsI IIPH MOMOIIU CPEJCTB YHCICHHOTO
moaenupoBanus (PLAXIS, MIDAS GTS);

- TEXHOJIOTUIO OLICHKH BJIMSHUS HOBOTI'O CTPOUTENBCTBA HA CYLIECTBYIOUIYIO 3aCTPOUKY €
UCIIOJIb30BAHUEM METOJa KOHEUHBIX AJIEMEHTOB;

- TOJOXKEHHWsT HOPMAaTHBHOM 0a3bl 10 WH)XXEHEPHBIM H3BICKAHUSAM, OTHOCALIUECS K
UCTBITAaHUSIM TPYHTOB;

- OCOOCHHOCTH MEXIyHapOJHON HOPMAaTHUBHOM 0a3bl 1O HH)KEHEPHBIM M3BICKAHUSM,
OTHOCSIIIIUECS K UCTIBITAHUSM I'PYHTOB.

B pe3yabTaTe 0cBOeHUsI MPOrpaMMbl 00y4eHHUsl CIylIaTe] b J0JKeH YMeTh:

- 1moaOupaTh HEOOXOAMMOE TIeOTEXHHYECKOe OOOpYIOBAHME VIS BBITOJHEHUS
WUCIIBITAHUI;

COCTaBJIATb TEXHUYECKOE 3aJaHUE€ 110 ONPEACICHUI0 BXOJHBIX IApaMETPOB
HEJIMHEHHBIX MO/IeIe rpyHTOB J1a00paTOPHBIMU METOAMU;

- KOPPEKTHO HCIMOJb30BaTh IMOJIOKEHUSI HOPMAaTUBHOM 0a3bl MPUMEHUTENIBHO K
MIOCTABJICHHBIM 3aJ1a4aM;

- BBIIIOJIHATH HHTEPIPETALNIO MATEPUAIIOB UCIIBITAHU;

- MOJIEIMPOBaTh TPYHTOBBIE OCHOBAHMS 3JJaHUM MU COOPYKEHHM HpPH MOMOLIU
nporpammuoro cpeacrsa PLAXIS;

- 0OpMIIATH PE3YIbTATHI UCIIBITAHUHN B BUJIE JTAOOPATOPHBIX IPOTOKOJIOB;

- COCTaBJIATh TEKCT TEXHUYECKOTO OTYETA 10 ONPEAEIEHUIO IaPAMETPOB I'PYHTOB.



1IV. COIJEPXAHHUE ITPOT'PAMMBI
4.1.
®opma 00yyeHHUs: OYHAS.
Cpox o0yyenus: - 24 yaca (Jiekuuu - 12 yac.; yyeOHast npaktuka — 12 gac.).
Ilo oxonuyaHum yveOHOro mpouecca mposoautcsa arrecraumusa. Ilo uroram
aTTecTaluM, CJIOymaTeJ M, NPOLIeAIIHM Kypc 00y4eHusi, BbIIAKOTCS Y/10CTOBEpPEeHU s
0 NMOBbIIIEHUH KBATN(PUKAIUN YCTAHOBJIEHHOI 0 0o0pa3ua.

YueOHbIN JIaH

AyIMTOpHBIE 3aHATHS
Ne B Tom uncie dopma
n/n Pasjeib1, TeMbl Beero, VuyeOHaa | KOHTPOJIsI
yacoB | Jlekuun
NMPaKTHKA
1. Moayas 1. JIaGopaTopHble U OJIeBbIE
METO/ILI OTPE/Ie/IeHHs! BXOAHBIX 6 4 9 KonTp.
napaMeTpoB HeJIMHEIHbIX MojIeieii BOITPOCHI
TPYHTOB.
Moayab 2. UncjieHHOe MOIeJTMPOBaHUe 8 3 5 Kontp.
2. TPYHTOBBIX OCHOBaHMIi BOITPOCHI
Monayas 3. MoaeanpoBaHue rPYHTOBBIX KonTtp.
OCHOBAHMIi B pe’KUMe CBEPXMAJIbIX 6 3 3 BOITPOCHI
3. aedopmanmii
Monayas 4. KonTpoab padoTsi KonTtp.
TPYHTOBOI'0 OCHOBAHMS B 30He 3 9 1 BOIIPOCHI
BJIMSIHUS UCTOYHHKOB IMHAMUYECKOI0
4. BO3JelicTBUSA
HTorosasi arTecrauus 1 1 3ayer
Hroro uacos 24 12 12
4.2. Kanenaapublii yueOHblii rpaduk
I'paduk oOyuenust Aya. yacoB | Y4eOHBIX Oomasn
B IeHb AHel NPOJOJIKUTEIBHOCTD
®dopma 00yueHust NPOrpaMMbl
Ounas 8 3 3 nHs, 24 yaca
5.
JeHb o0yuyeHust 1 2 3
Mopyu JA€Hb | JeHb | JAeHb
Moayas 1. JlaGopaTopHble W MoJieBbie MeTOAbl ompeneienusi | 4J1 2VII
BXO/IHBIX NAPAMETPOB HeJIHHEHHBIX Mojiesieii [PYHTOB.
Moay.ab 2. UncjieHHOe MO/IeJIMPOBaHie TPYHTOBBIX OCHOBaHHii 3J1 2VIT | 3VII
Moayas 3. MojaejupoBaHue T'PYHTOBBIX OCHOBaHWiiT B pexume | 1JI 2J1 3VII
cBepXMAaJbIX Aedopmannii
Moayap 4. KoHTpoab padoThl I'PYHTOBOI0 OCHOBAHHMS B 30HE 2J1 IVII
BJIMSIHHS] MICTOYHHKOB IMHAMHYECKOT0 BO3/1eiiCTBHA
HTorosas arrecranus 1UA
Hroro 24 yaca 8 8 8

JI —nexuun; YII — yuebnas npaktuka, MA — nutoroBas arrectanus




4.3. PaGoune nporpamMmsbl Moay.ieii

4.3.1. MonyJas 1. JlabopaTropHble U 1moJieBble METOAbI MOJIYy4YeHHsI BXOJTHbIX
napaMeTpPoB HeJIMHENHHBIX Mo/Iejiell TPYHTOB.

AyauTOpHBIE 3aHATHS

Ne B Tom umncie dopma
Pa3nennl, TeMbI Bcero,
n/n Yueonasn KOHTPOJIs
4acoB Jlexkunu
NMPaKTHKA
1. Monayas 1.
1.1. | CoBpeMeHHOE 000pYIOBaHUE

TeOTEXHUYECKOH J1abopaTopHH.
HHHOBaIMOHHBIE METO/TBI OTIPECTICHHUS
COCTaBa U CBOWCTB I'PYHTOB.
I'eorexnnueckoe 000pyaOBaHHE
BEIYIIX MUPOBBIX MPOU3BOAUTEIEH.
HNmmopTo3amereHne B TEOTEXHUKE. 2 1 1
TpeboBaHUs K KOMIIETEHTHOCTH
UCTBITATELHBIX JabopaTtopuit. OCHOBBI
ur(poBOTO rPYHTOBEICHHUS.

DKCKypcHs TIO0 UCTIBITATENHHOM
J1a00opaToOpHH.

1.2. | [IpuMeHeHHE MONIEBBIX METOOB JIJISI
OIpe/IeTICHUs] BXOIHBIX MapaMeTpOB
KOHEYHO-3JIEMEHTHBIX MOJIENCH.
CoBpeMeHHBIC YCTaHOBKU TIIYOMHHOTO
CTaTUYECKOT0 30HAUPOBAHUSL.

1.3. | HayuHble 1 mpaKTHYECKHE OCHOBEI
WCIIBITAaHUI TPYHTOB METOIOM
TPEXOCHBIX CKaTHi. CTaTHIEeCKHIA,
KUHEMAaTUYECKUU U TUHAMUYECKUU
peXUMBI UCTIBITaHUH. JIpeHUpOBaHHBIE U
HEe/IPEeHUPOBAHHBIE UCIIBITAHUSA. MeTox
BOCCTaHOBJIEHUS ()a30BOT'0 COCTaBA.
Meronbl yCKOpEHUS U CHUKEHUSI 3 5 1 KonTtp.
ce0eCTONMOCTH TPEXOCHBIX MCIIBITAHUN BOTIPOCHI
TPYHTOB, OTBEYAOIINE TPEOOBAHISIM
JEHCTBYIOIIMX HOPMATHBHBIX
JOKYMEHTOB

OCHOBHBIE TPUHIIAIIEI TEOTEXHUKH.
Yrpyrue u miacTuaeckue aedopmMaruu
rpyHTOB. KpHTepun mpo4HOCTH.

JlekKIIMOHHBIE 3aHATHSA:

Tema 1.1. OcHOBHBIE PUHITUTIEI PAOOTHI O0OPYAOBAHUS COBPEMEHHON T€OTEXHUUECKOMN
naboparopun. VHHOBallMOHHBIE METOJBI OMPEEICHHUS] COCTaBa M CBOWCTB TPYHTOB.
['eoTexanueckoe 00OpyAOBaHHME BEIyIIUX MUPOBBIX Mpou3Boauteneil. TpeboBaHus k
KOMIIETEHTHOCTH ~ HCHBITaTeNbHbIX JabopaTtopuil. OcHoBHble mosoxkeHuss ['OCT
NCO/MBK 17025 «OOmme T1peOOBaHUS K KOMIIETGHTHOCTH HWCIIBITATEIBHBIX U



KaJTMOPOBOYHBIX JIabopatopuit». OCHOBHBIC MPHHIUINBI 1H(poBoro rpyHroBeneHus (1
yac)

Tema 1.2. IIpuMeHeHUEe TOJIEBBIX METOJOB JUISl ONPEACICHUS BXOJIHBIX ITapaMETPOB
KOHEUYHO-2JIEMEHTHBIX Mojenieil. COBpeMEHHBIE YCTAaHOBKH TJIyOMHHOTO CTaTHUYECKOTO
3oHaupoBanus. (1 gac).

Tema 1.3. Hcmomnp3oBaHuE KOPPEISIMOHHBIX 3aBUCUMOCTEH JUIsI  ONPEACTICHUS
MapaMeTpoB HEJIMHEWHBIX MOJEJEl TPYHTOB IO pe3ysbTaTaM 3aMepoB JI0OOBOTO
COMPOTHUBJICHHS] BHEAPECHUIO KOHYCY U TPEHUIO 10 OOKOBOW MOBEPXHOCTU MY(THI 30H/A.
HayuHble 1 mpakTU4ecKrue OCHOBBI MCIBITAHWW TPYHTOB METOJOM TPEXOCHBIX CHKATHM.
Cratnueckuid, KHHEMAaTUYECKUI U JUHAMUYECKUIN pEeKUMbI HCTIBITAHUN. [[peHrnpoBaHHbIE
U HEJ[pEeHUpPOBAHHBIE HCHBITaHUSA. MeTos BoccTaHOBJIEHUS (ha30BOro coctaBa. MeTojbl
YCKOPEHHUS U CHIDKCHHSI Ce0ECTOMMOCTH TPEXOCHBIX MCIBITAHUI TPYHTOB, OTBEYAIOIINE
TpeOOBaHUSIM JICUCTBYIOIIUX HOPMATHBHBIX JOKYMEHTOB. (CHOBHBIC MPUHIIUIIBI
TCOTEXHUKHU. YTIPyTrue W IIacTUYecKue aedopManvii TpyHTOB. Kpurepuu mpoyHOCTH,
ucroib3yeMbie B Mozensx Mopa-Kynona (MC), ymnotHsromerocs rpyHra (HS),
YILIOTHSFOIIETOCs IpyHTa MpH Maibix aedopmanusx (HSS) (2 waca).

4.3.2. MoayJb 2. YncjieHHOEe MOAEJIMPOBAHNE ITPYHTOBBIX OCHOBAHM I

AYIUTOPHBIE 3aHATHUS

Ne Bcero, B Tom umcae ®opma
Pa3nennbl, TeMbI
n/n yacoB | Jlekmuu | YueOHast | KOHTPO.Js
MPAKTHKA
2. MoayJas 2.
Pacuer smiopbl reoctaTHuecKOro 1 1
2.1. | naBleHus M JaBIICHUS OT 3/IaHMUSL.

Hcnons30BaHue METO1a KOHEYHBIX
anementoB (MKD) B pacuerax
ocHoBaHM. COBpeMEHHBIC TPOrPaMMHBIC
CpEInCcTBa YHUCICHHOTO MOICTUPOBAHUS:
Plaxis, Midas, GEO 5, GeoStudio, Ansys
U JIp.

HeiicTByroniyie HOpMAaTUBBI 1O
YHCIIEHHOMY MOJIeHpoBanuio. Pa3suTne
HOPMAaTHUBHOHN 0a3bI IO WHKEHEPHO-
re€0JIOTMYECKUM M T€OTEXHHUYECKHM
WCIIBITAaHUSAM, OPUEHTHPOBAHHBIM Ha
MTONTyYeHHE BXOTHBIX TApaMETPOB
MIPOrPaMMHBIX KOMITJIEKCOB YHCICHHOTO
MonenupoBanus. TpeboBaHUS K
COCTaBJICHUIO MTPOTPaMMBbI padoT U

2.2, TEXHUYECKOrO 3aJaHus.

[MonsiTme pacueTHBIX MoOnenel TpyHTa Ha
npumMepe Mmozeneit: Mopa-Kynona (MC),
YILTOTHSIOIIETOCS TpyHTa (HS),
YIJIOTHAIOLIETOCS TPyHTa TIPU  MalbIX
nepopmammsix  (HSS).  Ocobennoctu 3 1 2
npumeHneHuss mojeneit SoftSoil, SoftSoil
Creep, NGI-ADP. IlpakTuueckuii aHanus
BIMSHHS  BBIOOpA MaTeMaTH4ecKon
23. | Momenu Ha  pacuer  HampsbKEHHO-




nedopMupoBaHHOTO COCTOSTHUS
TPYHTOBOTO OCHOBaHUS 3MAHUS
(coopyxenus). Pacuer BIMsHUS HOBOrO
CTPOUTENBCTBA  HAa  CYHIECTBYIOIIYIO
3aCTPOWKY C HCIOJIb30BAaHUEM MoJesen
HS u HSS.

Merozpl 1a00paTOPHOTO ONpeAeIeHUs
BXOJ/IHBIX ITaPaMeTPOB MPOTrPAMMHOTO
KOMITJIEKCa YHCICHHOTO MO/ICIUPOBaHHUSI
Plaxis. Ctanmapt npeanpusTas no
OIPEIETICHNIO BXOIHBIX ITapaMeTpOB
pacueTHBIX MOJIENeil TPYHTOBBIX
OCHOBaHHI. 2 1 1
Oco0eHHOCTH UHCTPYMEHTAILHBIX
OIpe/IeTICHNH BXOTHBIX MapaMeTPOB
pacuerHoi moaenu HS nocpencrsom
WCTIOJIb30BaHMSI KAMEPBI TPEXOCHOTO
cxarug tuna b B pexxume KO-

2.4, KOHCOJIMAIIH.

Kontp.
BOITPOCHI

JIlekKIMoOHHbBIE 3aHATHSA

Tema 2.2. Ucnions3oBanue MeToaa KoHEYHBIX eMeHToB (MKD) B pacueTax ocHOBaHMIA.
[TpuHIMIBEI TIOCTPOCHHUS CETH KOHEUYHBIX 3JIeMEHTOB. COBpEeMEHHBIC MPOrPAMMHBIC
cpeactBa uuciaeHHoro moaenupoBanus: Plaxis, Midas GTS, GEO 5, GeoStudio, Ansys u
np. JleiicTByronue HOpPMATHUBBI 10 YHCJICHHOMY MOJeIUpOBaHUI0. PasButue
HOPMATHBHON 0a3bl MO HWHXEHEPHO-TEOJOTUYECKHUM M TEOTEXHUYECKUM HCIBITAHUSIM,
OPUCHTHPOBAHHBIM Ha IMOJYYEHHUE BXOJHBIX MapaMeTPOB MPOTrPaAMMHBIX KOMIIJIEKCOB
YUCJICHHOTO MOJCIUPOBaHUsA. IpeOdoBaHUS K COCTaBJICHHUIO MPOTpaMMbl PaboT u
TexHuuyeckoro 3aaanus (1 yac).

Tema 2.3.

Haubonee mnpumenumbie pacueTHble Mojaenu rpyHToB: Mopa-Kynona (MC),
ymioTHstoulerocsi rpyHtra (HS), ymoTHsromerocss rpyHTa Mmpu MajbiX AeQopMarusx
(HSS). PacueT acuMnToTh TUIEPOOTUYECKOM 3aBUCUMOCTHA OTHOCUTENBHOM edopmariiu
OT YpOBHsSI JIEBUATOPHOTO HarpsikeHus. OcoOeHHOCTH TpuUMeHeHusl mojenei SoftSoil,
SoftSoil Creep, NGI-ADP. IlpakTuueckuii aHanu3 BIWSHHS BbIOOpAa MaTeMaTHYCCKOMN
MOJIETI Ha pacueT HaNpsLKeHHO-I1e(OPMUPOBAHHOTO COCTOSHUSI TPYHTOBOTO OCHOBAHUS
3MaHusl (COOpY’KEHHUs). XapakTepHble OMMOKH TMPU OIEHKE YCTOMYMBOCTH TPYHTOBBIX
ocHoBaHnuii (1 yac).

Tema 2.4. Metozp!l 1a0OpaTOPHOTO ONpPEENICHUs] BXOAHBIX MapaMeTpoB MPOTrPaMMHOTO
KOMIUIEKCa 4ucieHHoro MoxenupoBanus Plaxis. Cranmapt nOpeanpusTis 1o
OINpEEIICHNUI0 BXOJHBIX IIapaMETPOB pPACUETHBIX MOJEJIEH TIPYHTOBBIX OCHOBaHUI.
OCO0OeHHOCTH WHCTPYMEHTAIbHBIX OIPENeJIeHNH BXOJAHBIX IapaMeTPOB PACUETHOM
Mozenu HS mocpeacTBom UConb30BaHUs KaMepbl TPEXOCHOTO ckaTus Tuma b B pexxume
Ko-xoncomumaruu. Pa3paboTka mporpamMmHOro oOecreueHHs MO HUMHUTAUUA KaMepbl
Tp€XocHOro cxkarus tuna b mpu nomomu kamepsl Thna A (1 gac).



4.3.3. MonyJas 3. MoaeaupoBaHue IPyYHTOBBIX OCHOBAHMI B peKUMe CBEPXMaJIbIX
aedopmanui

AyIuMTOpHBIE 3aHATHS

Ne B Tom umncie dopma
Pa3nennl, TeMbI Bcero
n/n Yueonasn KOHTPOJIsA
4acoB Jlekunu
NMPaKTHKA
3. Moayas 3.
OcobeHHOCTH MOJIENH YILTIOTHSFOIETOCS 1 1
3.1. | rpynTta npu manbix gedopmanusx (HSS).
Onpeznenenrie qeopMaIiiOHHbIX
xapaktepucTuk rpyHToB Go U Yo7 B
LUKINYECKOM PEXKHUME MaJbIX 5 1 1

nedopmanmii (microstrain),
ucnonb3yeMbix B Mozienu Hardening Soil
3.2. | Small (HSS).

Opraauzaius 1 IpoBEICHUE
9KCTIIEPUMEHTA Ha IUKIMYECKOM
CEPBOTHJIPABIIMYECKOM CTAOMIIOMETpPE
Wille Geotechnik. ¢ nienpro nonydeHus
BXOJIHBIX TTapameTpoB Mojienu Hardening 2 1 1
Soil Small (HSS).

HUcnonb3oBanue reopu3nyecKkux METOI0B
JUISL OLIEHKH Ha4abHOTO MOJIYJISl CIIBUTA B
3.3. | pamkax momenu HSS.

Bepudukarms mapamMerpoB IpH TOMOIITH KonTp.
3.4. | cpencrra Soil Test. BOIIPOCHI

JleknmoHHbIE 3aHATHSA:

Tema 3.1. OcoGEHHOCTH MOJENH YIUIOTHSIOIIErOCS TPYHTa MPH MANbIX AehOopMaIisax
(HSS). (1 uac)

Tema 3.2. Ompenenenue neGopMalMOHHBIX XapakTepucTuk rpyHToB Go U Yo7 B

IIUKJINYECKOM pPEeXHME MalbiX Aedopmaiuii (microstrain), HCHOJb3yeMbIX B MOJIEIH
Hardening Soil Small (HSS).(1 uac)

Tema 3.3. Opranuzanuss W TPOBEJCHUE OSKCIEPUMEHTa Ha IHUKIHYECKOM
ceporuapaBnudyeckom crabunomerpe Wille Geotechnik. ¢ 1enbro momyueHus: BXOIHBIX
napametpoB monenu Hardening Soil Small (HSS). HMcnons3zoBanue reoduznyeckux
METOJIOB JUISI OIICHKHM Ha4aJIbHOTO MOJYJIS cABUra B pamkax monenu HSS (1 gac).

4.3.4. Monyanb 4. KoHTpoJib pad0oThI TPYHTOBOI0 OCHOBAHUSA B 30HE BJIUSTHUS
HCTOYHUKOB IMHAMUYECKOr 0 BO31eHCTBUS

AyAUTOpHBbIE 3aHATHS

Ne B oM uncie ®opma
Pa3nenbl, TeMbI Bcero
n/n Y4yeOHasi | KOHTPOJSA
4acoB Jleknumu
NMPaKTHKA
4, Mogayas 4.
Hayuneile ® mpakTHYecKHe OCHOBBI
ONpEICNeHUs JTUHAMHUYECKUX CBOWCTB 2 1 1
4.1. | rpyHTOB (celicMOpa3KIKEHHE,
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BUOpOpamKMWKeHNUe, BUOPOMONI3YIECTb,
BHUOPOIIPOYHOCTh, BUOPOYCTOWYHMBOCTS).
CoBpeMeHHBIE CEpPBOITHEBMATHUECKUE U
CEPBOTHIPABIINUECKHE HUKITMYECKU e
YCTaHOBKH TPEXOCHOTO CKaTusl.
CriekTpanbHbIi ~ aHaNM3  CHUTHAJIOB-
OTKJIMKOB JIMHAMHUYECKOTO HArpy>KeHHUs
TPYHTOB B  Kamepax [UKIMYECKUX
CTaOUIIOMETPOB.

OcoOeHHOCTH JTUHAMHUYECKOTO0 MOAYJIsS
«Dynamicy» NporpaMMHOr0 KOMILJIEKCa
Plaxis.  JluHaMu4eckue  mapameTpsl

TPYHTOB.

TpeboBanus K COCTaBJIEHUIO
TEXHUYIECKOT0 3aaHus npu
MIPOEKTUPOBAHUH 3JIJaHUI U COOPYKEHUI
B 30HE BITUSHUS HCTOYHHUKOB
JTUHAMHYECKOTO BO3/EHUCTBHUSL.
OcobGennoctn TMTHAMHIYECKUX

HCIBITAHUI  TPYHTOBBIX  OCHOBAaHUI
00BEKTOB aTOMHOM © KOCMHYECKOM
orpaciu. HopmaTusHas 6a3a.

[IpakTHueckue npuMepsl HCCIELOBAHUS
TPYHTOBBIX OCHOBAaHHWU B 30HE BIIHSHHUS

HNCTOYHUKOB JANHAMHUYCCKOIO
BO3/IEUCTBHUS. IIpeBeHTUBHBIE
MEpONpHUATHS, MTOBBIIIAIOIINE
JTMTHAMHYECKYIO YCTOHYHBOCTB

TPYHTOBBIX OCHOBaHMM.

[lopsimok ~ mpoBemeHHs  JKCIEPTHU3BI
MaTepuasoB u WHCTIEKIITHOHHOTO
KOHTP OIS HCIIBITATENbHBIX
nabopaTopuii, OCHOBHBIE 3aMEUaHUs IO
OIIPENENeHNI0 BXOAHBIX TapaMeTpoB
MoJienell YHCIEHHOTO MOJIIIMPOBAHMSL.
IIpaBa 1 00s3aHHOCTH CTOPOH.
Marematuyeckoe MOJIETTHPOBaHUE
TPYHTOBBIX OCHOBAaHHH — COCTaBHas
4.2. | gacts mdpoBsix BIM - Mmoxeeii.

JlekKIInoHHbBIE 3aHATHSA:

Tema 4.1. HayuHnble W TpakTUYECKHE OCHOBBI ONpPEACICHUS NUHAMHUYCCKUX CBOMWCTB
TPYHTOB (ceficMOpa3XImKeHHe, BHOPOpa3KIKEeHHE, BUOPOITIOI3ydecTh, BHOPOIIPOUHOCTD,
BHOpOYyCcTOHYNBOCTh). COBpEMEHHBIC CEPBOIHEBMATHUYCCKUE W CEPBOTHAPABINYECKHEC
[UKJIAYECKUE YCTAHOBKH TpPEeXOCHOro ckatusa. CHIeKTpalbHBIM aHajdu3 CHUTHAJIOB-
OTKJIMKOB  JUHAMHYECKOTO HArpy)XKeHHS TPYHTOB B  KaMmMepax IIUKIHYECKHUX
CTaOMIIOMETPOB.

Ocobennoctn auHamuueckoro monyinsa «Dynamic» mporpammHoro komruiekca Plaxis.
JluHamMu4eckue mapamMeTpsl TPYHTOB.

TpeOGoBaHUs K COCTaBICHUIO TEXHUYECKOTO 3aJaHUsl MPU MPOSKTUPOBAHUM 3IaHUN U
COOPYKEHHU B 30HE BIIMSIHUS UCTOYHUKOB JUHAMHYECKOIrO BO3jaeucTBHs. HopMaTtuBHas
Oa3a.
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Oco0eHHOCTH AMHAMUYECKUX HCTIBITAHUM TPYHTOBBIX OCHOBaHUM OOBEKTOB aTOMHOUM U
KOCMUYECKON oTpaciu. [IpeBEeHTHBHBIE MEPONPHUITHSA, MNOBBIIAIIME JTHHAMHAYECKYIO
YCTOWYHUBOCTH TPYHTOBBIX OCHOBaHHUM. (1 4ac).

Tema 4.2. ITopsnok mpoBeIeHUs SKCTICPTU3BI MATEPHUAIOB  MHCIICKIIMOHHOTO KOHTPOJIS
WCIIBITATEIbHBIX JabopaTopuii. OCHOBHBIE 3aMeYaHHUS IO OMNPEACICHUI0 BXOJIHBIX
rapaMeTpoB MOJIEJIEH YHCICHHOTO MOJCIMPOBAHUS, BHIHECECHHBIC B XOJ€ MPOBEIACHUS
IKCTIEPTU3BI MATEPUATIOB WHKEHEPHBIX U3bICKAaHUN. BhIABICHUE ClTydaeB yMBIIIJICHHOTO
HCKa)XCHHUSI PE3yJIbTAaTOB PACUYETOB IyTEM HEKOPPEKTHOTO BBOJA 3HAUYCHUM BXOJHBIX
napamMeTpoB Mozelnei. [IpaBa u 00A3aHHOCTH CTOPOH.

Marematndeckoe MOACIUPOBAHUE TPYHTOBBIX OCHOBAHUN — COCTaBHAsl YacTh IU(PPOBBIX
BIM — moneneii (1 uac).

4.3.5. IIporpamma y4eOHOIl IPAKTUHKH
Tema 1.1. Dkckypcus MO UCHBITaTeNbHON Jabopatopuu. 3HAKOMCTBO C COBPEMEHHBIM
000py/I0BaHUEM TIO OIPEAETECHUIO MPOYHOCTHBIX U J1e(POPMAIIMOHHBIX CBOMCTB IPYHTOB.
JleMoHCcTpalus mporecca COOpKH YCTaHOBKHU TpexocHoro cxkatus (1 gac).
Tema 1.2. UnTepnperanus pe3ynbTaToB cTa0MIOMETpUYECKUX UcTibiTanui. [locTpoenue
muarpamm Mopa-Kynona. OcoGeHHOCTH MOCTpOEHUsl MpeneabHol orubaroieil Kpyro

Mopa B KOHCOJIMITUPOBAHHO-HEAPEHUPOBaHHOM pexxkume (1 vac).

Tema 2.1. Pacuer OIIOpPbI T'COCTATHYCCKOI'O HAaBJICHUA MW HAaBJICHUSA OT 3JaHUA C
HCIIOJIB30BaHUECM MCTOJa KOHCYHLBIX 3JICMCHTOB (1 ‘{aC).

Tema 2.2. Pacuer HanpsiKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSI TPYHTOBOI'O OCHOBAHUS
01 MHOTOATXXHBIM 3JIJaHHEM TIPH TIOMOIIH porpaMMHoOro cpeactsa Plaxis (1 gac).

Tema 2.3. Pacuer BJIMSHHUS HOBOTO CTPOMTEIBCTBA HA CYIICCTBYIOIIYIO 3aCTPOMKY C
ucrojab3oBanreM Mojaeneir HS u HSS (2 gaca).

Tema 2.4. Uuteprperanusi pe3ysbTaTOB J1a0OPAaTOPHBIX HCIBITAHUNA W OIpEac/iCHHE
BXOJIHBIX ITapaMEeTPOB MOJIECIH YILIOTHsoIIerocs rpyara Hardening Soil (1 gac).

Tema 3.2. Wutepnperanus pe3yabTaToB JAOOPATOPHBIX HUCHBITAHHA W OIPEICICHUE
BXOJIHBIX MTapaMeTPOB MOJIeH yIloTHsAtomerocst rpynra Hardening Soil Small. (1uac.)

Tema 3.3. Onpenencuue ko3 duimeHToB 3aBucuMocTu ['apauna-/puesuya (1 gac).

Tema 3.4. Bepudukanus mnapamerpoB wMoxaenun Hardening Soil npu nomormwm
nporpammuoro moaydis Soil Test (1 uac).

Tema 4.1. HWurepnperauuss pe3yiabTaTOB JAMHAMUYECKHX TPEXOCHBIX CHKaTHH.
OmpeneneHus mapaMeTpoB ceiicMopazxmkenne rpyHToB (1 yac).

12



4.4. OneHka KayecTBa OCBOCHHMS NMPOIrPaMMBbI
®opMbI aTTECTALIMH M OLIECHOYHbIEC MATEPUAJIbI

OneHka KauecTBa OCBOCHHS POrPaMMBbl OCYILIECTBIISETCS IPU MPOBEACHUHU:

- MPOMEXYTOUHOM aTTecTanuu oOydaromuxcs B (Gopme ompoca M BBINOJIHEHUS
MIPAKTUYECKUX 3aJaHUMN;

- UTOTOBOM arTecTanuu oOydJaronuxcs B popme 3adera.

[IpomexxyTouHast arrecranus NOpPOBOAUTCS B (opMe oOIpoca WM 3aJaHud
MPAKTUYECKOT0 XapakTepa (3a/lauu) MO OKOHYAHUHU Kaxkaoro moayis. IIpomexyrounas
aTTecTalMs JOJKHA BBISIBUTh YPOBEHb OCBOEHHUS O0YUYaIOUIMMUCS MPOMIECHHOIO MOIYJIS
U TeM, U3YYEHHBIX B paMKaxX 3TOr0 MOJIyJd, a TaKXKe Halu4yhe MNpoPecCHOHATBHBIX
KOMIIETEHIIUH, COBEPIICHCTBOBAHME W (OPMUPOBAHHME KOTOPBHIX MPOBOAMIOCH B XOJI€
peanu3anuy MOJyJIeW TaHHOW MPOTPaMMBL.

[IpomerxyToUHas aTTecTalus OCyIIEeCTBIIIETCS MPENoAaBaTesieM HEMOCPEICTBEHHO
Ha YyuyeOHBIX 3aHATHUAX. Bompocel uisi ompoca M MNpaKTHYECKUe 3aJaHus Ui
MPOMEKYTOYHON aTTECTAI[MU TOTOBSTCS MPENOIaBaTeIIEM.

Wrtorosass arrtecTtanusi 0JDKHA BBISIBUTH YPOBEHb OCBOCHHS OO0YYarOUIUMUCS

JaHHOW 00pa3oBaTeNbHON NPOrpaMMbl M HAJIMYME Yy HEro MpodeccuoHambHbIX
KOMIIETEHIIMH, (POPMUPOBAHKME U COBEPUICHCTBOBAHHE KOTOPBIX MPOBOJIUIOCH B XOJ€E €€
peanuzanuu. Ciymarensb A0MYCKAaeTCsl K UTOTOBOM aTTECTALMU MOCIIe IPOXO0KACHUS BCEX
y4eOHBIX MOAyJie B oObeMe, MPEeJyCMOTPEHHOM Y4E€OHBIM IUIAHOM MpPOrpaMMbl U
YCHEUIHOTO POXO0XKICHUS IPOMEKYTOUHOM aTTECTALIMU B KOHIIE Ka)/10I0 MOYJIA.

HroroBas arrecrauus IIpOBOOUTCA B (bopMe 3a4fTa, B XOAC KOTOpPOro
06y‘IaIOHIeMYCH npemiaracrcsd OTBCTHTb Ha BOIIPOCHI Ounera. MTOoroBeIli 3aduer
IMPUHUMACT AaTTCCTALIMOHHAA KOMHCCHUA N3 TpPEX  YCJIOBCK. CocTtaB KOMHCCHU
YTBCPIKAACTCA JAUPCKTOPOM. B cocraB komMmccuM BXOOUT npeaceaarciib, 4YJICH
9K3aMEHAIMOHHOU KOMHCCHH, CCKPCTApPhb. KauecTBo ocBOCHUS IMporpaMmbl 06y11a}011114xc;1
Ha 3a4CTC OCYHICCTBIIACTCA 110 HBYX63HHBHOﬁ CHUCTCMC OLICHUBAHUA: 3a4eT/He3ayer.

buners! nns IIPOBCIACHUA HUTOrOBOM aTTECTAIlUM COCTABIISIFOTCS IIperioaaBaTcJICcM U3
IIPUMCPHLIX BOIIPOCOB U SaﬂaHHﬁ, ABJHAOIIUXCA YaCThIO ITPOTPaMMBI.

IIpuMepbl KOHTPOJIBbHBIX BONPOCOB /IJISi MTOTOBOI aTTeCTAI[UM:

1. Tunbl mabopaTopHOro 000pPYAOBaHUS, MPUMEHIEMOTO VIS ONPEACICHHS
MPOYHOCTHBIX U Je()OPMAaIMOHHBIX CBOMCTB IPYHTOB.

2. OCHOBHBIC YNPYTOIJIACTUYCCKUE MOJICIIN, HCIIOIb3YeMble B COBPEMEHHOM
MEXaHHUKE TPYHTOB

3. HopmartuB, pernmameHTupyromuii  TpeOOBaHHS K  KOMIIETEHTHOCTH
UCIIBITATEIBHBIX J1a00paTOPUIA.

4, OcHOBHBIE TPUHITUIIBI ITU(POBOTO TPYHTOBEACHHUS.

5. JlabopatopHoe  00OpyIOBaHHE,  TO3BOJSIONIEE  OMPENACIUTH  YTOJl
BHYTPEHHETO TPEHUS U YJIEIbHOE CIEIUICHHE TPYHTOB.

6. [IpumeHeHne CTAaTHYECKOTO 30HIUPOBAHMS B IEJSX OILECHKH TapaMeTpOB
HEJIMHENHBIX MOJEJIEN TPYHTOB.

7. [TpuHIIMNIMAIbHAS CXe€Ma YCTAHOBKH TPEXOCHOTO CIKATHS.
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8. OCHOBHBIE PEXKHUMBI HCIBITAHUI TPYHTOB C IIOMOULIBIO YCTAaHOBKH
TPEXOCHOTO CHKATHSI.

9. [Ipumenenne wmetona BoccTaHoBleHUus (a3zoBoro cocraBa (B®C) wu
nporuBoaasieHus (I1/1) nns BogonackieHust oOpa3ioB rPYHTOB.

10.  XapakTepuCTHKH TPYHTOB, OMpEICIIEMble NMPH HEKOHCOIUAUPOBAHHO-
HEJPEHUPOBAHHBIX UCTBITAHUSAX TPYHTOB.

11. Ipunuun Tepuaru. Pacuer 3¢Q(eKTUBHBIX HaANpPsHKEHUNH B TPYHTOBOM
MaccCHBe.

12.  Kpurtepuu mpo4HOCTH, UCTIOTIH3yEMbIE B MEXaHHUKE TPYHTOB.

13. OmpeneneHue ynpyrux M IUIACTHYECKUX JedOopMaIfii TpyHTOB. YTpyTo-
WJIeJIbHO IUIaCTUYEeCKasi MoJienb rpyHTa Mopa-Kyiona.

14.  Pacyer reocraTMueckoro AaBJI€HHUs] B TPYHTOBOM MaccuBe. dopma 3mopsl
HaMpsDKeHUs B TPYHTOBOM MacCHUBE, BKIIIOYAIOIIEM B ¢e0s1 BOJIOYIIOPHBIH CIIOH.

15.  MeToapl YCKOpPEHHMsS] TpPEXOCHBIX WCHBITAHUN TPYHTOB, OTBEYAIOIIHE
TpeOOBaHUSAM JNEHCTBYIOMIMX HOPMATUBHBIX IOKYMEHTOB.

16.  OcHoBHBIE 3Tambl pacuera HaNpsKEHHO-Ie()OPMHPOBAHHOTO COCTOSIHUS
TPYHTOBOI'O OCHOBAHMS METOJIOM KOHEUHBIX 3JIEMEHTOB.

17. HaumeHOBaHUSI COBPEMEHHBIX HPOrPAMMHBIX CpPEICTB  YHMCIEHHOTO
MOJICJIMPOBAHUS TPYHTOBBIX OCHOBAHHM.

18. HopmaTuBHbIE [OKYMEHTBHI, PEIJIAMEHTHUPYIOIINE MPUMEHEHUE METoAa
KOHEUHBIX 3JIEMEHTOB JUISl pacuyeTa IPyHTOBBIX OCHOBAHUU.

19. TpeboBaHusi K COCTaBICHHIO TEXHUUYECKOTO 3aJaHMs IO ONPEIESICHUIO

BXOJIHBIX TAPAMETPOB HEJIMHEWHBIX MOJIETIEN TPYHTOB.

20.  OcHOBHBIE TOJOXEHHUSI TMpOorpaMmbl pabOT MO pacyeTy TPYHTOBBIX
OCHOBAHUI YUCIIEHHBIMU METOIaMHU.

21.  OcHOBHbIE AaHATUTUYECKUE 3aBUCUMOCTHU MOJIENIH YIUIOTHSIOIIEr0Cs IPyHTa
Hardening Soil (HS).

22.  OcoOEHHOCTH MOJIEIH YIIOTHSIIOMIETOCS TPyHTa IPHU MalIbIX JehopManusx
Hardening Soil

23.  Ocuosusle npunimnel Moaenei Soft Soil u Soft Soil Creep. Onpenenenue
KO3 GUIIMEHTOB TMEPBUYHON W BTOPUYHOM KOHCOJUAAIMHU TPYHTOB JaOOPATOPHBIMU
METOJIaMHU.

24.  Bnusnue BpIOOpa MaTeMaTHUECKON MOJIETU TPyHTa Ha pe3yibTaThl pacuera
OCAaJIKU 3/1aHUSI/COOPYKCHHSL.

25. TexHomorust onpeneneHus koddduimenTa 60KOBOro JaBJIEHUS B COCTOSHUH
nokosi Ko 1 koadduiimenTa nomnepeyHoro pacuimpeHus v TPYHTOB IPU TTOMOIIU KaMepbl
TPEXOCHOM UCIIBITAHUH THUIIA b.

26.  IlosHbIi IepedYeHb BXOAHBIX apameTpoB moaeneid HS u HSS.

27. IlpeumymectBa Moaenu HSS, mposBistomuecs Mpu pacdeTe TITyOHHBI
C)KMMaeMOM TOJIIIH MO (yHIAMEHTOM 3/IaHUS.

28.  OmpeneneHue nehOpMAIMOHHBIX XapakTEepUCTHK TpyHTOB Go M Yo7 TpHU
MOMOIIM  [UKJIMYECKOTO CTa0MIIOMETpa ¥ PE30HAHCHOW KOJOHKU. (COOEHHOCTH
WCIIOJIb30BAHMS CEHCMOAKYCTUYECKUX METOJOB /ISl OIICHKM 3HA4YeHUS HAYalIbHOTO
Moyt casura Go

29.  IlpuHnunuanbHas cxema HUKIMYECKOW CepBOrHIPAaBINYECKON YCTaHOBKH
TPEXOCHOTO CKaThs. BO3MOXHOCTH CEPBOTHIPABIMYECKUX U CEPBOITHEBMATHYECKHX
CTabUIOMETPOB.
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30.  OcHOBHBIE TPHUHIUIB KATHOPOBKA MOJETH TpyHTa. Bo3moxxHOCTH
nporpamMmmHoro moxaysst Soil Test.

31. Jlumamudeckue CBOICTBA IHUCIIEPCHBIX TPYHTOB (CEeHCMOpazKIKeHHE,
BHOpOpaz3KMKEHUE,  BHOPOMOI3YUYECTh, BHOPONPOYHOCTH,  BUOPOYCTOMUYMUBOCTD).
Bo3moxkHoctu naGopatopHOro o0OpYyHOBaHHS IO OMPEACNICHUS CBOMCTB TPYHTOB B
YCJIOBUSAX JUHAMHYECKOTO BO3JIEHCTBUS.

HpuMep MPAaKTHYE€CKOro 3alaHusl IJIst HTOT0OBOM arrecranuu

Pacuer HanpskeHHO-1€(OPMHPOBAHHOTO COCTOSIHUS TPYHTOBOTO OCHOBAHMS
3/1aHUSI C MCIIOJIB30BAHUEM HEJIMHEMHBIX MOJEJIEN TPYyHTOB.

Kpurepun oueHuBaHMS UTOTOBOM aTTECTAIUM CJIYyIIATECH:

XapakTepucTHUKa OTBETA [Tpouent | Ouenka

Caymarens r1y0OKO M NPOYHO YCBOWIJI Marepuan mo mnporpamme, | 70-100 3auem
MCYEPIIBIBAIONIE, IOCIECI0BATEIFHO, YETKO €ro H3JaraeT, CBOOOIHO
CIIPABISICTCS. ¢ BONPOCAMHU U JPYTMMHU BUIAMHU NPUMCHCHHS 3HAHUIMA,
NpUYeM HE 3aTPyJHSETCS C OTBETOM IPU BHIOW3MEHEHUH 3aJaHuM,

MPaBUJIBLHO 000CHOBBIBAET MIPUHSATOE peuieHue, BIIaJIeeT
Pa3HOCTOPOHHUMU HaBbIKAMU U IPUEMaMU BBITTOJHEHUS TPAKTUYECKHUX
3aJlaHnM.

BeIcTaBnsercs ciymarennto, KOTOpbIM HEe 3HAaeT 3Ha4MTeNbHOM 4acTu | MeHee 70 | Hezauem
TEOPETUYECKOT0 MaTepuasia, JOMYCKaeT CYIIECTBEHHbIC OIIUOKH,
HEYBEPEHHO, ¢ OOJNBIIMMU 3aTPYAHEHUSIMH BBIIOIHSIET MPAKTUYECKHUE
3aJaHHUs.
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V. YCJIOBUA PEAJIM3ALUU TPOTPAMMBbI

5.1. MaTepI/laJIBHO-TeXﬂl/I‘IECKOG ob0ecrneueHue nmporpaMmmbl

HaumenoBanue yuebnoro | Bun 3anstuit OcHamenue

ITOMEIEHUS

Aynuropus Jlexums, npakTHYECKHe Kommnsrorep, a5eKTpoHHAs
3aHATHA JIOCKa, JEMOHCTPALMOHHBIN

MOHHTOD, JIULEH3UOHHOE
IPOrpaMMHOE CPEACTBO
PLAXIS

JlaGopaTtopust DKCKypcust Komnpeccuonnsie
MpUOOPHI, YCTAHOBKHU
OJTHOTIJIOCKOCTHOT'O Cpe3a U
TPEXOCHOTO CHKATHSI.

5.2. KaapoBoe odecneuenune

K peammzanmum mporpamMmbl  MPHUBJICKAIOTCS  TENArOrMYecKue  pabOTHUKH,
KBaJTH(HUKAIMS KOTOPBIX COOTBETCTBYET TpeOOBaHMSAM EMMHOTrO KBamM(pUKAIMOHHOTO
CIPaBOYHUKA JIOJDKHOCTEH pPYKOBOJIUTENICH, CHEIMATUCTOB M CIY)KalluX, pas3jael
«KBanudukannoHHpIe XapaKTEePUCTHKH TOHDKHOCTEH paOOTHHKOB 00pa30oBaHU»:

«Bpicmiee mpodeccuoHaspbHOEe 00pa3oBaHWE WM CpeaHee Mpo(ecCHOHATbHOE
o0Opa3oBaHuEe MO0 HAMpaBICHHUIO TOATOTOBKH «OOpa3oBaHWE W TMEAArorMKa» WIA B
00J1acTH, COOTBETCTBYIONICH MPEoIaBaeMOMY MIPEIMETY, O3 MPeIbsIBICHUS TPEOOBAHUI
K CTaxy paboTel 1u00 BhICHIce MpodeccuoHaabHOe OOpa3oBaHHWE WM CpelHEe
npodeccuoHalIbHOe 00pa30BaHUE M JIOTIOTHHUTEIBHOE MPOQECCHOHATFHOE 00pa3oBaHUE
M0 HAIMpPaBJICHUIO NIEATSILHOCTH B 00pa30BaTEIbHOM YUPSIKICHUU O€3 MpeabsSBICHHUS
TpeOOBaHUM K CTaXXy paOOTBD).

5.3. HopMaTuBHO-IpaBoBO€E U Y4eOHO-MeTOANYECKOe odecredeHne MporpaMMbl
5.3.1. HopmMaTuBHbIE NPABOBbI€ AKTHI

1. ®enepanbHble 3ak0HBI U TocTaHoBJeHUs [IpaButenbcTBa Poccuiickoit denepannu B
00J1aCTH TPaIOCTPOUTEIILHON JIEATETLHOCTH.

e «['pagocTpoutenbHbiil kKojieke PDy;

o «['paxnanckui kogekc POy;

¢ «O TEXHUYECKOM PETYIHUPOBAHUINY;

o «TexHUYeCKHid perIaMeHT O Oe30MaCHOCTH 3[aHUI U COOPYKEHUI;

e «O camoperyiIupyeMbIX OpraHu3alusxX» u ap.
2. [TocranoBnenuss  IlpaButensctBa  Poccuiickoit ~ ®denmepauuu B obnacTu
rpagoCTPOUTEIBHON AEATEIBHOCTH.
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e niocranoBinenue [IpaBurenscrBa PO ot 19 auBaps 2006 r. Ne 20 «O0 HHKEHEPHBIX
M3bICKAHUAX  JJI1  [OATOTOBKM  NPOEKTHOM  JOKYMEHTAlud, CTPOMUTENbCTBA,
PEKOHCTPYKLNU OOBEKTOB KaIUTAIbHOTO CTPOUTENHCTBAY;

e noctanoBnieHue IIpaBurensctBa P® ot 16 deBpans 2008 r. Ne 87 «O cocrae
pa3liesIoB MPOECKTHOM JOKYMEHTAIIUU U TPEOOBAHUSAX K UX COJICPKAHUION;

e nioctanoBlieHus [IpaBurensctBa PO ot 05 mapta 2007 1. Ne 145 (c u3BMeHEHUAMH ),
ot 31 mapta 2012 1. No 272;

e pacnopsokenue [IpasurenscrBa PO ot 21 uronsa 2010 r. Ne 1047-p;

e npuka3 Munperunonpassutus ot 30.12.2009 r. Ne 624;

e npuka3sbl Poc ctangapra ot 1 uronst 2010 r. Ne 2079 u ot 18 mas 2011 r. Ne 2244
u Jap.

3. HopmatuBHas nutepatypa

1) TOCT 25100 -2011 I'pynrsr. Kinaccudukarmsi.

2) TOCT 12248-2010 I'pynThl. MeToapl 1a00PATOPHOTO OMPEICIICHHUS XapaKTEPUCTUK
MPOYHOCTHU U Je(POPMUPYEMOCTH.

3) TOCT 20522-2012. T'pyHThl. MeToapl CTaTUCTHYECKOH OOpabOTKH pE3y/bTaTOB
HCTIBITAHUU.

4) TOCT 56353-2015. I'pyutsl. MeTopl 1aOOPaTOPHOTO ONMPEACACHHS AMHAMUYECKHX
CBOICTB JAUCIIEPCHBIX TPYHTOB.

5) TOCT 5180-2015. T'pyntel. MeToasl 1a00paTOpHOrO OMpeeiacHus (U3NUCCKUX
XapaKTePUCTHK.

6) TOCT 12536-2014. TIpyutsl. Meroasl  J1aOOPATOPHOTO  OMPEACICHHUS
TPaHyJIOMETPUUYECKOTO (36pHOBOI0) U MUKPOATrPEraTHOTO COCTaBA.

7) CI122.13330.2011. OcHoBaHwMsI 3MaHUI U COOPYKEHUH. (aKTyaTU3UpOBAaHHAS PEIAKIUS
CHuII 2.02.01-83%)

8) CIT 23.13330 CIT 23.13330.2011 OcHOBaHHS THAPOTEXHHYECKHUX COOPYKEHHUI.
AxryanusupoBanHas peaakius CHull 2.02.02-85. [Ipunoxenue b.

9) CII 24.133330.2011. Cgaiinbie pyHmameHnTsl. AkTyanu3upoBanHas penakius CHwull
2.02.03-85.

10) ASTM D 6528 Standard Test Method for Consolidated Undrained Direct Simple
Shear Testing of Cohesive Soils (Withdrawn 2016).

11) ASTM D4186. Standard test method for one-dimensional consolidation properties of
soil using controlled-strain loading. American Society for Testing and Materials (ASTM).
12) ASTM D2435. Standard test method for one-dimensional consolidation properties of
soil using incremental loading. American Society for Testing and Materials (ASTM).

13) EN 1997-1. Eurecode 7. Geotechnical Design. Part 2: Design assisted by laboratory
and field-testing.

5.3.2. YueOHO-MeToqUYeCKOe oDecriedeHUe MPOrpaMMbl

Yyebnas u nayuno-ucciredosamenvcras aumepamypa
1. bepaunoB M.B. OcHoBanus u ¢pynnamentsl. M., U3n-Bo Beicmas mkomna, 1999.
2. bongeipeB I'.I'., Manbimes M.B. Mexanuka rpyHTOB, OCHOBaHUS W (DYHIAMEHTHI.
[Ten3a, III'VAC, 2009.
3. bongpipes I'.I'., Ckonmunie [I.I. Meroauueckue BOIPOCHI ONpPEACTICHUS MOJIYJICH
nedopmanuu qucnepcHbIX TpyHTOB. JKypHan «HxenepHsie uzbickanus», Ne 10-11, 2016,
cTp. 24-36.
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4. bonmeipeB ['.I'. Mertoasl ompeaelieHHs] MEXaHUYECKUX XapaKTEPUCTHK TPYHTOB.

Cocrosinue Bonpoca//III'YAC, Ilen3za. 2008.- 696¢.

5. Bosnecenckuit E.A., Huxkutun M.C., CenuoBa E.A. Meronuueckue BOMPOCHI

OIpCACIICHUSA ITapaMCTPOB Moz(eneﬁ, YYUTBIBAIOINWX IMTOBBIICHUEC ) KCCTKOCTU I'PYHTOB IIPpHU

Manbix aedopmanusx. Kypnan «'eorexanka», Ne2, 2016, ctp. 4-162.

6. Kouepxxkernko B.B. TexHonorusi Bo3BeACHHs IMOA3EMHBIX coopykenmit. M., U3n-Bo

Acconmanuu CTpOUTENbHBIX By30B, 2000.

7. Jlomtagze B.JI. m np. Metoauka uccieqoBaHuili (pU3MKO-MEXaHUYECKUX CBOWMCTB

ropHeIx opos. M3a-Bo Hempa, 1972.

8. ITocobue o moaensm matepuanos Plaxis 2D. MUII «udopmatukay, CI16, 2018.

9. ITocodue mo pacueram MIDAS GTS NX, Midas Information Technology Co. Ltd, 2018.

10. CrpokoBa JI.A. OmnpeneneHue mapamMeTpoB HAYaJIbHOTO HAIPSKEHHOTO COCTOSHUS

rpyata Ko wuw OCR s HenuHeHHBIX ymopyrormiactTuueckux wmojeneit. XKypnan

«I'eoTexHuka». Ne2 2012.

11. Vaunkmit B.M., lamkua A.I'., llamkua K.I'. I'mpg no reorexuumke. CII0, TI1

«I"eopekoHCcTpyKIH», 2010.

13. ®enmopenxo E.B. T'eorexHuka u reocuHTeTHKa B Bompocax u otrBerax. CIIO,

WWW/DARIKNIGI.RU, 2016. MIDAS Information

14. Becker D.E., Crooks J.H.A., Been K., Jefferies M.G. Works as a criterion for

determining in-situ and yield stresses in clays // Canadian Geotechnical Journal. 1987. V.

24. Ne 4. P. 549-564.

15.Bishop A.W., Henkel D.J. The Measurement of Soil Properties in the Triaxial
Test/A.W. Bishop, D.J. Henkel, Edward Amold-e u3za., London:, 1957.

16. Bolton M.D. The strength and dilatancy of sands // Geotechnique. 1986. Ne 1 (36). C.

65-78.

17. Brinkgreve R.B.J., Engin E., Swolfs W.M. Plaxis 3D. PykoBoactBo mosib3oBaress /
R.B.J. Brinkgreve, E. Engin, W.M. Swolfs, Cankr-Ilerepoypr: OOO «HMUII-
Nudopmarukay, 2011.

18. Duncan J.M., Chang C.. Nonlinear analysis of stress and strain in soil // ASCE Journal
of the Soil Mechanics and Foundations. 1970. (96). C. 1629-1653.

19. Janbu N. Soil compressibility as determined by oedometer and triaxial tests
Wiesbaden:, 1963. 19-25 c.

20. Kondner R.L. A hyperbolic stress strain formulation for sands Brazil: 1963. 289-324
C.

21. Rowe P.W. The stress-dilatancy relation for static equilibrium of an assembly of
particles in contact 1962. 500-527 c.

22. Schanz T., Vermeer P.A. Angles of friction and dilatancy of sand // Geotechnique.
1996. Ne 46. C. 145-151.

23. Schanz T., Vermeer P.A., Bonnier P.G. The hardening-soil model: Formulation and
verification Rotterdam: Brinkgreve R.B.J., 1999. 281-290 c.

24. Schanz T. Vermeer P.A., Bonnier P.G. The hardening soil model: formulation and

verification.// Beyond 2000 in Computional Geotechnics — 10 years of PLAXIS. Balkema,

Rotterdam, 1999

25. So0s P. von Properties of soil and rock (in German) / P. von Soos, Berlin: Ernst &
Sohn, 1990.

26. Vermeer P.A., De Borst R. Non-associated plasticity for soils, concrete and rock / P.A.
Vermeer, R. De Borst, Heron, 1984. 62 c.
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