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1. Ieau 1 3272494 AUCHHUIIMHBI
Heab aucuumimHabl «MeXaHuKa IPYHTOBY - SBIISIETCS O3HAKOMIIEHUE CTYJEHTOB CO
croco0amMu U3y4eHust PU3NKO-MEXAHMIECKUX CBOMCTB IPYHTOB U MX
KJ1aCCU(PMKALIMOHHOM OLIEHKOM, METOIaM1 KOJIMYECTBEHHOT'O IIPOrHO3a HAPSKEHHO-
1e(OpMHUPOBAHHOTO COCTOSTHUS M YCTOMYHMBOCTH MAaCCHBOB IPYHTOB,
B3aMMOJICHCTBYIOLIMX C (PyHIaMEHTaMU, COOPYKEHUSIMH U OKPY’KarOLIEHN CPeIon.
OcHOBHOI1 3a1a4eil JUCUUILTUHEI - "MexaHuka rpyHTOB" - YMETh HE TOJIBKO
NPaBJILHO OLICHUBATH MPOYHOCTHBIE U JIe(pOPMAIMOHHBIE CBOMCTBA IPYHTOB, HO TAKXKe
UCIIOJIBb30BaTh 00OCHOBAHHBIE TEOPHEH 1 MPAKTUKOW METO/Ibl pacueTa HeCyIlen

CIIOCOOHOCTY U Ae(hOopMalIvii OCHOBAaHUI COOPYKEHHIA.

2. MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NIPOrpaMMbl
VYyeOnass pucuuiuivHa «MexaHuKa TpPyHTOB» OTHOCUTCS K JUCHUIUIMHAM,
00s3aTeNbHBIM JJII M3YyYEHUS CTYACHTaMU M MPHUHAJICKUT K 0a30BOM yacTH
MAaTeMaTHYECKOT0 M €CTECTBEHHOHAy4yHOro mukina b.2. Jlng wu3ydeHus >3Tou
y4eOHON TUCHUILTUHBI TpeOyeTcs: 3Hanue nuctUIUMH «VHXeHepHas Tpaduxay,
«Teopernueckas mexanuka», «Maremarnka», «Pu3uKay.

JucuuninHa sBISETCS MPEIIECTBYIOMIEH AJii OCBOEHUS OTACNIBHBIX Pa3/eiioB
y4eOHBIX JUCHUIUIMH mpodeccuoHaibHoro 1wkiaa b.3., B Tom uucne
«CelcMOCTOMKOCTh 3/IaHUi U coopykeHuil» «OcHoBaHUS U (yHAAMEHTHD,

JUCLUIUINH O BBIOOPY: «PeKOHCTpyKLIMS 3AaHUI, COOPYKEHUHN U 3aCTPOUKIY.

3. TpeGoBaHus K pe3yabTaTaM 0CBOECHHUSI JUCITHTIJIMHBI
a) 00UeKYIbMYPHBIX:

CIIOCOOHOCTH HMCIOJIB30BaTh OCHOBBI 9KOHOMUYECKHMX 3HAHUN B pa3IM4YHBIX
chepax xusHeaesteabHocTH (OK-3);
CIOCOOHOCTh  MCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHUN B Pa3IMYHBIX

chepax xusHenesTenpHocty (OK-4);



CIIOCOOHOCTH K cCaMOopraHu3aIuu u camooopazopanuio (OK-7);

UCIIOJIb30BAaHUE OCHOBHBIX 3aKOHOB E€CTECTBEHHOHAYYHBIX AMCLUILIMH B
npo(hecCHOHANBHOM  JESTeNbHOCTH, NPUMEHEHHE METOJOB MaTeMaTHUeCKOTO
aHaJln3a ¥ MaTEeMaTHYECKOIro (KOMIIBIOTEPHOTO) MOEINPOBAHUSA, TEOPETUUECKOTO
¥ SKcniepuMeHTanbHoro uccienoBanus (OITK-1);

CHOCOOHOCTh ~ BBISIBUTH  €CTECTBEHHOHAYYHYIO  CYIIHOCTH  IpOOJeEM,
BO3ZHUKAIOIIMX B XOJ€ NPOPECCHOHANBHON NEATEIBHOCTH, NPUBIEYb HUX IS
peIeH s COOTBETCTBYIOMINI (hu3nKo-MaremaTrdeckuii ammapar (OI1K-2);

BJIQJICHHE OCHOBHBIMU 3aKOHAMH TI'E€OMETPHYECKOTO  (OpMHUPOBAHUS,
IIOCTPOEHUSI U B3aMMHOI'O IEPECEUEHUsT MOJEIEH IIIIOCKOCTH W IPOCTPAHCTBA,
HEOOXOAMMBIMU ISl BBIOJIHEHUS M YTEHUS 4YepTEXed 3JaHuM, COOPYNKEHUH,
KOHCTPYKLUH, COCTAaBJIEHUsI KOHCTPYKTOPCKOM nokymeHTauuu u aeraneil (OIIK-
3);

YMEHUE  HCIOJb30BaTh  HOPMATUBHBIE  IPABOBbIE  JOKYMEHTHl B
npodeccronanbHoi aestenbHoctu (OIMK-8);

CIIOCOOHOCTh ~ MPOBOAUTH  MPEIBAPUTENHHOE  TEXHUKO-IKOHOMHYECKOE
000CHOBaHUE TPOEKTHBIX PEIICHUM, pa3padaThiBaTh MPOCKTHYID U pPaboUyro
TEXHUYECKYI0  JOKYMEHTaluioo,  OQOpMIISITH  3aKOHYEHHbIE  IPOEKTHO-
KOHCTPYKTOpPCKHE pPabOThl, KOHTPOJUPOBATH COOTBETCTBUE pa3padaThIBAEMBbIX
IIPOEKTOB M TEXHUYECKOM JOKYMEHTALMM 33JaHUI0, CTaHAApTaM, TEXHUYECKUM
YCIIOBHSIM U IPYTMM HOpMaTHBHBIM qokyMeHTaM (I1K-3);

CIIOCOOHOCTh BECTH MOJATOTOBKY JOKYMEHTALIMH MO MEHEKMEHTY KauecTBa
YU THUIIOBBIM METOJAaM KOHTPOJS KadecTBa TEXHOJIOTMYECKHX IIPOLIECCOB Ha
MPOU3BOJCTBEHHBIX YYACTKaX, OpraHU3alui0 pabodyuX MeCT, MX TEXHUYECKOe
OCHAllleHHE, pa3MEIIeHHE TEXHOJOTHYECKOr0 O0OpYIOBaHUs, OCYIIECTBIATH
KOHTPOJIb COOJIOACHHUSI TEXHOJIOIMYECKON ITUCIUIUIMHBI, TpeOOBaHHWM OXpaHbI
Tpyaa u 3kojorudeckoi 6e3onacuoctu (IK-5);
3HaHHWE HAyYHO-TEXHUUYECKONM HH(POpMaIMU, OTEYECTBEHHOIO U 3apy0eXHOro

omnbiTa 10 poduto aesrenproctr (ITK-9);



CTyaeHT 10/IKe€H 3HATH:

-OCHOBHBIE PACYETHBIE CXEMBI 10 OLIEHKE YCTOMYMBOCTU TOPHBIX MOPOA U
I'PYHTOB KaK OCHOBaHUs U cpelibl coopykenuit (OIK-3);
TEOPETHYECKHUE MOJIOKEHHSI pacyeTa COCTABIIIOIIMX HAIPSHKEHUI B TOJIIIIE
TOPHBIX TOPOJ ¥ TPYHTOB OT JIEUCTBUSI pa3JIMYHBIX HATPY30K U COOCTBEHHOTO Beca
TOPHBIX MOPOJ U TPYHTOB C YYETOM U3MEHEHUS TUAPOJINHAMUYECKUX YCIOBUH B
X0J1€ CTPOUTEIBCTBA U AKCILTyaTallM HA3EMHBIX U MTOA3EMHBIX COOPYKEHHUIA,
METOJbI pacueTa 0CcaJ0K COOPYKEHHUI U UX HEPABHOMEPHOCTH IIPU
POEKTUPOBAHUM coopy-keHuil no || mpenensHOMY cOCTOSIHUIO B (Da3e JIMHEHMHOU
CBSI3M MEX 1y HanpspkeHussMu U nedopmanusvu (OIMTK-1);
yMeTh:
MPUMEHSITh HAYYHBIC 3HAHUSI IPU MPOBEICHUN UHKEHEPHBIX U3bICKAaHUH B
IpolLecce MPOEKTUPOBAHUS COOPYKEHNUN Pa3IMYHOrO Ha3HAYCHMS, B TOM YHUCIIE
rpakIaHCKUX, TPOMBIILICHHBIX, TPAHCTIOPTHBIX B CIOKHBIX WHKEHEPHO-
reojjoruueckux yciaopusx (OITK-2);
BJIAIETh:
METOaMH pacyeTa HOPMaJIbHBIX, KaCATEIbHBIX U MOJIHBIX HANPSKEHUN Ha
TOPU30HTATBHBIX, BEPTUKAIBHBIX U HAKJIOHHBIX 3JIEMEHTAPHBIX IJIOIIA/IKAX B
IJIOCKOM M ITPOCTPAHCTBEHHOM 3a/1a4ax pacupeaesiCHUs] HAIPSXKEHUN C YYETOM U
0e3 yueTra BIUSHUSA TEXHOJOTUH MPOBEACHUS CTPOUTENBHBIX padOT MO YCTPOHUCTBY
xoTioBanoB (OI1K-2);
METOIAMH pacyeTa OCaJKH IPakJaHCKUX U MPOMBIIUICHHBIX COOPYKEHUMN
COIJIaCHO JE€HCTBYIOIIMM HOpMaM C UCMOJIb30BAHUEM CIOC00a MOCIOMHOIO

cymmupoBanus (OITK-1);



4. O0beM IMCUMILVIMHBI M BUABI Y4eOHOI padoThI

Tao6auna 1
Bupa yueOHoii padoThl Bcero yacos CemecTpnl
3au./en.
4 4
'aY:iY8) DA
00 300
AyJIUTOpPHbBIE 3aHATHSI (BCEr0) 51/1,4 12/0,33 51/1,4 12/0,33
B Tom uucie:
Jlexiun 34/0,94 6/0,16 34/0,94 6/0,16
ITpaxtrueckue 3ausatus (I113) 6/0,16 6/0,16
Cemunapsl (C)
Jlaboparopusie padbots (JIP) 17/0,47 17/0,47
CamocrosiTeJbHast padora (Bcero) 57/1,6 96/2,7 57/1,6 96/2,7
Kypcosoii mpoekT (padbora) - -
N3ydeHune OTaeIbHbIX TEM 30/0,83 60/1,66 30/0,83 60/1,66
Pedepar - -
Jpyrue BUJIbl CaMOCTOSATEIIBHON PabOTHI
IToaroroBka K 1ab0paTopHBIM padoTaM 17/0,47 17/0,47
[ToaroToBKa K MPaKTUYECKUM 3aHATHAM 24/0,66 24/0,66
[ToAroToBKa K 3a4eTy 10/0,27 12/0,33 10/0,27 12/0,33
Buj oruerHocTH 3a4er 3a4erT 3a4erT 3a4er
Oo6mas Tpynoemkocts | BCEI'O B yacax 108 108 108 108
AMCHATITHHEBL BCEI'O B 3au. 3 3 3 3
eIMHHIAX
5. Coaep:xaHue TUCHUNINHBI
Taoanma 2
Ne | HaumMmenoBaHue pa3jaesa Jleku. IIpakr.
n/n JUCHHUILUIMHBI 110 (010 10) 3aH. 3D0 | Jlekm. 3aH.
cemMecTpam yachl | 4yacel | Bcero | 3aH. Jackl
Bcero gacoB | 4achl
JacoB
1 | Beeaenue. Cocras, 4 4 -
CTPOEHHE U COCTOSIHUE
TPYHTOB 1
2 | ®usnyeckue 1
XapaKTepUCTHKHU u 6 4 2
KJIaccupuKanus rpyHToB.
I'eosiornyeckoe crpoenue
OCHOBaHHS




3 | DKkcnepuMEHTAILHO
-TeopeTHYecKHe

NP eanoChUIKH
MEXaHHKHU IPYHTOB

12

4 | MexaHnn4ecKue CBOMCTBA
TPYHTOB

5 | Onpenenenne
HANPSKEHUIl B MacCUBax
TPYHTOB

6 | [Ipounocth u
YCTONYHUBOCTH OCHOBAHUM
COOPYIKEeHU

7 | YcTOHYNBOCTH OTKOCOB U
CKJIOHOB

8 | JlaBieHue TrpPyHTOB Ha
orpakiampinue
KOHCTPYKIHH

9 | dedopmanum oCHOBAHUIA
U pacyeT 0Ccaa0K
COOPYKEeHU M

5.2. JIeKIINOHHDbIE 3AHATHSA

Taoauma 3

Ne
n/ HaumeHoBaHue pa3jesia Conep:xaHue pasjesia
1 IUCIMILINHBI
Beenenmne. OCHOBHBIE TIOHSITHS O TOPHBIX MTOPOJIAX.
1 PoJib TOpHBIX TOPOJT B CTPOUTENIHCTBE.

OcobenHocTH (PU3UKO-MEXaHHUECKHUX CBOWMCTB
TPYHTOB M OCHOBHBIC 3a/1a41 MEXaHUKHU
IPYHTOB.

CTaHOBIICHHE W PA3BUTHE MEXAHUKU TPYHTOB
KaK MEXaHUKU MHOTO(a3HBIX CHCTEM. 3a/1a4n
MEXaHHUKU TPYHTOB U METOJIbI X PEIICHUSI.
CBs13p MEXaHUKH IPYHTOB C
(GbyHIaMEHTOCTPOECHUEM U IPYTUMU
CTPOMTEIBHBIMH JTUCIUTUIMHAMH.

CocraB, cTpoeHUE U COCTOSTHHE
TPYHTOB

I'pynToBeIie OcHOBaHus. [Iponcxoxnenue
rpyHToB. COCTaB, CTPYKTYpa U TEKCTypa
rpyHTOB. CKaJIbHBIE U HECKAJIBHBIE TPYHTHI.

Cocras rpyHToB. TBepaas, kuakas u
ra3ooOpasHas cocTaBisronue rpynroB. @opma,
pa3Mephbl, B3aHMHOE PACIOJIOKEHUE U CBOWCTBA

6




MUHEpaTbHBIX YacTull. Kimaccuduxarms
MHUHEpaIbHBIX YaCTHI] TI0 pa3MepaM.
Opranunueckue npuMmecu. Buabl BOJbI B pyHTax
U X cBOMCTBA. PoJib ra3000paszHoii
COCTaBJISIOMICH.

CTpyKTypHBIE CBS3H MEXITY MUHEPATbHBIMHU
yactuiiamu. KpucramidsaiuoHabie U
BOJHOKOJIJIOUIHBIE CBA3U. IToHsaTHE O
BHYTPEHHEM TPEHHUH B TPYHTAX.

TpenuHbl U X BIMSAHUE HA CBOWCTBA.

dusuueckune
XapaKTePUCTHKH "
KJIaccupuKanusa rpyHTOB.
I'eosioruveckoe crpoenne
OCHOBaHUS

OcHOBHBIE PU3NUECKUE XAPAKTEPUCTUKU
IPYHTOB: IJIOTHOCTb TPYHTA, MJIOTHOCTh
MHUHEpAJIbHBIX YaCTHUII, BIAXKHOCTb.
JlonomHUTENbHBIE XapaKTePUCTUKU:
coJiepKaHNe OPraHMYECKUX BEIIECTB,
3aCOJIGHHOCTb, JILAUCTOCTh. HopMaTuBHBIE 1
pacyeTHbIe 3HaYCHUST (PUZNIECKUX
XapaKTEPUCTHK.

KnaccuukannonHbie oKa3aTeian TPyHTOB:
IPaHyJOMETPHUUECKHUI COCTaB, BEPXHHI U
HYDKHUH TPeNeNbl IIACTUYHOCTH, YHACIIO
IUIACTUYHOCTH, TIOKa3aTelb TEKYyYECTH,
KOX((UITUEHT MOPUCTOCTH, KO HUITUEHT
BoJIOHACKIIeHUs.. CTpoUTeIbHAs
Kiaccuukanus TpyHTOB. CBs3b MEXaHUYECKUX
U puszndeckux rpyHToB. [loHsATHE 00 YCIOBHOM
pPacyeTHOM COTPOTHUBIICHUU TPYHTOB.
MakcumanbHas INIOTHOCTh U ONTUMAaITbHAS
BJIQKHOCTb.

['eonoruueckoe cTpoeHNE OCHOBAHUH.
[TonsTHE O TeonormueckoM Tene. Dopmbl U
pasMephl Fe0JIOTHYECKUX Te B OCHOBAaHUH
coopykeHM. [ paHuIpl MexIy
re0JIOTHYECKUMU TeJlaMU. 3HaueHUE JTAaHHBIX O
r€0JIOTHIECKOM CTPOSCHHH OCHOBAHHMS IS
CTPOUTENbCTBA.

Oco0sble BUBI TPYHTOB € HEYCTOMUHNBBHIMU
CTPYKTYPHBIMHU CBSI3SIMU: JIECCOBBIE,
Ha0yxarolue, 3aCoJCHHBIE,
€J1a00BO/IOHACHIIIIEHHBIE U 3aTOPGOBAHHBIE

TPYHTHI.

w

JKCNEePUMEHTATbHO-
TeopeTHYecKue NpeanocbLIKN
MEXaHUKH I'PYHTOB

MexaHnyecKue CBOCTBAa TPYHTOB




5 | OnpenesieHne HANPsIZKeHUI B
MaccHBaxX IPYHTOB

6 IIpoyHOCTH U YCTOHYHUBOCTH
OCHOBAaHHUI COOPYKEeHUM

7 | YcroiuuBOCTH OTKOCOB M CKJIOHOB

8 | /laBjieHHe TPYHTOB Ha
orpakaamiue KOHCTPYKIMH

Jepopmanun OCHOBAHUI U
pacyeT 0CaJ0K COOPY:KeHUI

5.3. JlabopaTopHslii npakTukym (OPO)

Taoauua 4

Ne HanmenoBanue paszaena quCHUNIINHBL
n/ 1

HaumenoBanue 1ab0paTopHbBIX paboT

Jlaboparophas padora Ne 1. OnpeneneHue
ne(opMaOHHBIX XapaKTePHCTHK
TJIMHUCTOTO TPYHTA 110 pe3yjIbTaTam

1 KOMITPECCUOHHBIX HCITBITAHUM,

Llens paboTel. Heobxommumoe 060pynoBaHue U
matepuaisl. OOmmue cBenenus. Mcnpltanus B
KomrnpeccuoHHoM npudope I1JIJI-9. [IpoBenenune
VCIIBITAHUI

2 | Omnpenenenne nedopMalnOHHBIX
XapaKTePUCTHUK MECYAHOr0 rPYHTa Ha
npubopax cuctembl [ HaApONpPOEKT.

Llenb pabotsl. Heobxoaumoe o6opynoBaHue u
MaTepUaIbL.

3 OrmpeaeneHne MPOYHOCTHBIX XapaKTEPUCTUK
TJIMHUCTOTO TPYHTA Ha Mpubopax
onHotockoctHoro cpesa [TJIJI-9.

Llenb pabotsl. Heobxoaumoe o6opynoBaHue u
Mmatepuaisl. [IpoBenenne ncneiranuii. O0padboTka
PE3YNIbTaTOB UCTIBITAHUH

4 | OnpezneneHre NPOYHOCTHBIX XapaKTEPUCTUK
MIECYaHOT0 IPyHTa Ha Mprudopax
OJTHOIUIOCKOCTHOTO CPe3a CHCTEMBI
«['uaponpoekT.

[lens pabotel. HeoOxoaumoe o0opynoBanue u
Mmarepuainsl. [IpoBeaenue ucnbiranuii. Metoandecka
MOCJIEIOBATEIbHOCTh MTPOBEICHUS UCTIBITAHUH.
O0paboTKa pe3yIbTaTOB UCIBITAHHH.

5 Omnpe/eneHre yriia eCTeCTBEHHOTO 0TKOCa
MeCYaHoTro TPyHTA.

[lens pabotel. HeoOxoaumoe o0opynoBanue u
matepHaibl. [1ops/IoK BHIOTHEHHS PAOOTHI.

5.4. lIpakTuyeckue 3ausatus (3@0)

Taoauna 5

Ne
n/ HaumenoBanwue paznena

JUCHTUITIINHBI

Copepxanue paszaena

1 | CrpoutenpHble CBONCTBA IPYHTOB.
OcHOBHBIE 32aKOHOMEPHOCTHU
MEXaHUKHU TPYHTOB

OCHOBHBIE YIPOIIAIOIINE TOMYIIEHHS
KJIACCUYECKON

Mexanuku rpynToB. Dopmyiy uist onpesenenus




MIPOU3BOIHOM XapaKTepUCTUKH IrpyHTa pd uepes
OCHOBHBIC XapaKTEPUCTHKU p U W.

2 | CxuMaeMoCTh TPYHTOB. HcnbiTanue rpyHTta B ctabuinomerpe. Mojens
IIpo4HOCTB TPYHTOB. JUHEHHO AepopMUpyeMOi Cpebl Uil pacuera
QubTpallMOHHBIE CBOMCTBA TPYHTOBOT'O OCHOBAHHSI.

TPYHTOB
3 | Pacmipenenenue HanpsoKeHH B HanpsikeHne B r(pyHTOBOM MacCHUBE.

IPYHTOBOM MacCHBE OT IE€HCTBHUS
BHEIIIHEH HArpy3Ku

4 | Teopus npeaenbHOTo HauanpHoe kpuTHUECKOE TaBJICHUE JUIsl IIECKA.
HAIPSKEHHOTO COCTOSHUSA ®opwmyiia [Ty3eipeBcKoOro.
TPYHTOBBIX MACCHBOB

5 | Pacuernbie Mosienu rpyHTOBBIX JledopMmarimoHHbIE XapaKTEePUCTUKU TPYHTA.
ocHoBaHuU. Pacuer ocagok HcnblTanue rpyHTa ITAMIIOM.

OCHOBaHUM. OWIbTpalOHHAS
KOHCOJIMAALNS U II0JI3y4eCTh
T'PYHTOB

6. CamocrosiTesibHasi padoTa CTYJIeHTOB MO AUCHUILIHHE

OCHOBHOMH 1I€JIBIO HACTOAIINX METOAUYECKUX YKA3aHUH SBJISICTCS OKa3aHUE
IIOMOILY CTYJICHTAaM Ha IPAKTUYECKUX 3aHATUIX 0 IUCUUILIMHE «MexaHuka
TPYHTOB.

Crenyer uMeTh B BUJY, UTO ITPOEKTUPOBAHUE U YCTPOMCTBO OCHOBAHUM U
(GyHIaMEHTOB SIBJISIETCS CJIIOKHOM KOMIUIEKCHOM 3aaueid, peleHne KOTopon
TpeOyeT pacCMOTPEHUsI MHOTHX (DaKTOPOB — aHAJIM3a UCXOAHBIX TAHHBIX MO HaJ
byHIaMEHTHOM KOHCTPYKIIMU, HHKEHEPHO-TEOJIOTHYECKUX YCIOBUM
CTPOUTETHHOM TUIOIIAIKH, PU3NYECKUX U MEXAHUYECKUX XapPaKTEPUCTHUK CIOEB
rpyHTa U T. I. Ha npakTH4ecKux 3aHATUSIX CTYJIEHT JOJKEH 3aKPETUTh
TEOPETUYECKUN MaTepuall, MOJYUYCHHBIN Ha JEKIUAX; HAYUUThCS
camocTtosarenbHo padotats co CHull, CII, cnipaBouHoit iutepaTypoii,
yueOHukamu, 'OCTamu u 1pyruM MatepuasioMm.

Marepuan JaHHBIX METOAUYECKUX YKAa3aHUM HAWJIET HPUMEHEHHUE U TIPU

BBIITOJIHCHUH pacquHoﬁ JaCTU KypCOBOI'0 U AUIIJIOMHOI'O ITPOCKTOB.

Ne TeMbl [U1s1 CaMOCTOSATENIBHOTO U3YYEHHUS KomnuectBo
TEMBI 4acoB
1 Onpenenenne HU3NKO-MEXaHUUECKUX XaPaKTEPUCTUK U
HAaVMECHOBAHUS 8
TPYHTOB




Omnpenenenue riayOHHBI 3aJI05KEHUS PyHIaMeHTa 6
Omnpenenenre pa3mMepoB MOIOMIBH GyHIAMEHTA
10
Onpenenenne ocaaku GpyHIAMEHTa METOIOM ITOCIIOHHOTO 6
cymmupo!l lanus
Hroro 30/0,83

10



[Tpunoxenne 1
OCHOBHELIE PACUETHEIE @OPMVJIEI
JUCTTHILTHHBL « MEXAHVKA TPYHTOB»

1.IIokasaTe 1 H3NYECKHX CBOMCTB H COCTOAHHA TPYHTA

¢ BraxHOCTb TpyHTA

My — M
m:M

1

m;
W= 100 %.

» [LI0THOCTB CYXOIO IPYHTA

pﬂd_1+r::-'

» KospduoueHT nopHcTOCTH

E:&(1+m)—l_

Jo,

* VIelbHEIH Bec IPYHTA
y=E-P -
e Y IeIRHBIH Bec YACTHI TPYHTA
Ys =& Ps-

e YIensHBEIH Bec I'PYHTA BO B3BEIIEHHOM COCTOAHHH

v - Vs —Vw _ g(!-}_-;_ﬂw)
T 1te l+e

rae y,,=9.81 KHAL — yIelIbHBIH Bec BoJbl, ¢ =981 Mle - yCKOpeHHe cB0oDO-
HOT'O NaJleHHs.

e Uncmo miaacTuuHOCTH (TA0MIT.2.1)

J, =W -T,.

11



¢ Tlokazarems Texywects (Tabm 112 2)
W-W
Ip=—>=r
Wy -,
2. BozompornmaeMocTs TPVHTOR
¢ Pacxon oxe (zaxon Japch)
O=K;JF.
¢ Koadduiment GHIBTPANHH rPYHTA OPH TEMIEPATYPE BOIHI f
K; =Kyp(0,7+0.031).

¢ [HIpoIHHAMHYECKOE JaBICHHE

Fﬂ =j”H.J.

3. KomnpeccinoHHEIE CEOIICTEA TPYHTOR

¢ 3HaueHHe KO3(QHIHEHTA MOPHCTOCTH MOCTE MPHIOASHHS HATPY3KH

S+
gj=e—NAgj=e- ( E].
h
¢ KoahhHIHERT CAHMASMOCTH IPYHTA
ei_1—e; e
My = 178 _ i
Pi—Pi1 Ay

¢ Mooy gedopManms mo pe3yIbTaTaM KOMIPECCHOHHEIX HCITBITAHHI

1+e
gy, =0+ 1)
;i

¢ Mogyne geopMamHn rpyHTa M0 pe3yIETaTaM MITAMIOBEX HCIEITAHHE

A
Eg=wh(l- p2) =%,

5

rae Aps = Py —Apy: ASs = Spae — Ay



4. HanpsxeHns B rpYHTOBOM HOYIPOCTPAHCTBE

* BEPI’I‘]IEUIBI'IBIE CKHMARIITHE HATIPOKCHHA 0T COCPEI0TOUCHHOH CHIIBL P

P
a- :K—?;

i

Ize K=f( q (TabnI1.2.3).

§ BEPH{[{EL]IBI{EIE CAHHMARITHE HHHIJH‘CE'I'EIE o Il.-IE'TClI[j.r }TJIUBIJDE TOUEK
JE 0 = K Dp 1

2z V.
re K :f[ﬁ:?;azgl (tabnI12.4)
)
g. =K.p,

“¢

. (cM.Ta0nI12 4)

e K, =— f f==a
b
e BeprHKaTbHBe HOPMATEHEIE HANPSKEHAS 0] IEHTPOM IT00MBE GYH

JIAMeHTa
p;=appy.

IIe oy = f[m -é'nzf} (TabmI1.2.5).

. HHHpI'DEE'Iﬂ‘IE 0T BeCa BOIRI

prYWhr
o HopmaTbHEIe CAHMAIONIHE HAPAKEHHS 0T Beca HACKIITH
U2y = %Py
A
—] (TadiIL2.6); p,, =7, 0, =040,

o

IIe :f(m:—;n:



5. Gl’l:]'.lxﬁ','_'lE".'IE'I-IlI\EI KOHEYHBIX 0CAT0K IPYHTOBEIX OCHOBAHMIT

* (cagka NOBEPXHOCTH THHEHHOAE)OPMHEPYEMOTO OCHOBAHHA OT COCPE0-

TOUEHHOH HArpy3kH (3agata byccuEecka)

2
Pll-u
g P-u7)
Hﬁhr
* (camka 0CHOBAHHA MOJ IEHTPOM KPYTIOH PABHOMEDPHO 3aTPyAEHHOM

IIOMATKH
2
g pdl-p)
Eﬂ
’ DCEL’JI{E[ CI04 T'PYHTA Ha HECAKHMAcMOM OCHOBAHHH IIPH CILTOMHOH Ha-
IpVIKe

s=2
Ey

6. Teopns KOHCOTHIALNE TPYHTOR

¢ [lokazatens dakTopa EpeMeHH KOHCOTHIALHHE IPVHTA

. chh

N=—
4H-

f.

* Koath(HuHERT BpeMeHH KOHCOMHIATHE

T S —11‘-" SI
L‘EP =1—¥E =E$

rae e - f(N) (TabnIL.27).
¢ Bpewms cTaOHIHIAIHH KOHETHOH OCAIKH CTI0S TPYHTA

2
t= LlSH—.
CI:



7.ConpoTHEIeHNE TPYHTOE CIBATY
¢ [lpegeneHOe CONPOTHEICHHE IPYHTA CABHTY

r=p-ig@g+c.

8. IIpenensHoe HANpA:KeHHOE COCTOAHHE [PYHTOB

¢ HagarTeHad KpHTHYECKad HATPY3IKA HA TPYHT

_x(fh+c-cigp)
Pa_p_ . 9 _.;Vh'
ctgp-mT/l+@

¢ Ilpegen mponopUHOHATEHOCTH IPVHTA

_m(h+025pb+c ctgp)

+ 7.
ctgp-m/ 249

my

¢ [lpegeneHad Harpvaka Ha TPYHT:

mo dopuyne [Iparmrns—HoroTopuesa
pﬂp = .E?‘\Ifj;l{i’ll + NﬂfJ
re N, =€"%-1g’(45" +9/2):

3

N =c-tggle" =" -tg (45“ +o/2)-1]:
no dopuyae CokomoBckoro

Pwp =Ny + Nyyh + Nec.

rae N, — kostdHIEeHT Hecymef cnocoOHOCTH IpyHTA (TabmHua mpHI.4).

Tabmmma

3HaveHnd Koy{pUINEHTOR HeCVINel coco0HOCTH IPYHTA N,

Vron BEVTPeHHEro TPeHEA TPYHTA @, Tpaj
0 5 10 15 20 25 30 35 40
000 [ 017 | 056 | 140 | 316 | 692 | 1532 | 3519 | 8646




9. ¥eTolMHBOCTE TPVHTOBRIX 0TKOCOR
¢ Koaddmument 3anaca yCTOHIHEOCTH MPYHTOBOTO OTKOCA

n
>N.tgg+cl

_i=l
KI#' -

n
v
=]

.

10. Tapnenne rpyHTOR HA OTPAATAKIINE KOHCTPVKIHH
¢ [lHTeRCHEHOCTE DABTEHHA IPYHIA HA OTPAAICHHE

a) AKTHEHOTO

Pap =714y

rge A, = tgj (45°- ‘;if:l — K03() QHITHEHT AKTHEHOTO JABIEHHA,

-

e, (1-4,)
Do = —
g,
0) maccHBHOTO
Png = yhiy.

roe A, =tg (45°+ @TI) — K03(()HIUHEHT NACCHBHOTO JABICHHA.

-

— ﬂf ("a.'rz B 1}

tgg

P

¢ [lonsoe 3Ha"UeHHE HHTEHCHBHOCTH JABTTEHHA TPVHTA Ha OIPasIEHHE:

a) aKTHEHOTO
Pa=Pap ~ Pac-
0) maccHBHOTO
Pp=Pnp T Prec-
¢ JlapTeHHe OT BHEIMHEH HATPY3KH HA OTPAKICHHS

pﬁq :q/?"ﬂ



7. OueHOYHBbIE CpeCTBA

Bonpocsl k 1-0if py0exxHo# aTTecTanuu
1. CopnepkaHue, 11eNU U 3a7]a4u Kypca
2. Kpartkuit ucropuaeckuii 0630p
3. I'pyHT Kak OOBEKT HCCIEOBAHUS U €r0 CBOWMCTBA
4. OcHOBHbBIE XapaKTEPUCTUKH IPYHTA, OIPEIEIISIOIINE Er0 CBOWCTBA
5. 3akoH ymiotHeHnus Tepraru
6.3aBHCUMOCTB MEXIY OCEBOM AedopMaliieil 1 BepTUKAIbHBIM JaBICHHEM IIPU
0CECHMMETPUYHOM KOMIIPECCHOHHOM CXKaTHUHU
7.3aBUCUMOCTB MEXIY OCeBOM Aedopmarieil 1 n3MEHEHnEM
8.Koaddunuenra nopuctocTu Npu 0CECUMMETPUYHOM KOMIIPECCHOHHOM CHKATHUU.
9.3aKkOH yIJIOTHEHUS.
10.da3p1 HanPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS TPYHTA
11.3akon npounoctu Kynona — Mopa
12.3akoH mamuHapHoOM punbTpanuu apcu
13.Pemenue 3anaun byccunecka.
14.HanpskeHust B TPYHTOBOM MacCUBE OT JEHCTBUS TPYIIIbI CUJI.
Bonpocsl ko 2-0ii py0e:kHO# aTTecTalun
1. 3agaua dnamaHa
2.3aKOHOMEPHOCTH pacHpeleeHUs HallpsHKEHUN
3.KoHTakTHbIE HAIPSIKEHUS
4 HanpspkeHust OT COOCTBEHHOT'O Beca IPyHTa
5.IlpenenbHoe HaAMpsSKEHHOE COCTOSIHUE TPYHT I0J IOJOCOBOM Harpy3kou. 3anaya
ITy3bIpeBCKOrO
6.0rubarorue 30H NpeAeIbHOr0 paBHOBECHS.
7.1IpenenbHOE KPUTUUECKOE TABICHUE
8.JlaByieHue TpyHTa Ha MOAIIOPHBIE CTEHBI
9.YcTOWYNBOCTD MOANOPHBIX CTEH
10.YcToHYMBOCTE TPYHTOBBIX OTKOCOB
11.YcToMunBOCTh OTKOCA U3 UEATBHO CHIITYYero rpyHTa
12.MeTtox Kpyrio HIUIUHAPUIECKUX TOBEPXHOCTEN CKOJIBKEHUS
13.Mojenu rpyHTOBOTO OCHOBAHHMSI
14.0OnHOMepHad 3a1a4a KOMIIPECCUOHHOTO YIUIOTHEHUS
15.Meroa MocaoMHOT0 CyMMUPOBAHUS
16.MeTo/1 yrioBBIX TOUYEK M JUHEHHO Ae(POPMUPYEMOTO CIIOS
17.0npenenenne kpeHa pyH1aMeHTa
18.0HOMepHas 3a1a4ya pUIBTPALIMOHHON KOHCOIUIAIUH
19.HenunelHble MOJIEIN TPYHTOBOIO OCHOBAHUS
20.Peonornueckue MOJENN IPYHTOBOTO OCHOBAHUS
21.I'panutisl GUIBTPAITMOHHOW KOHCOTUAAITIN
22 Jlpyrue 3aauu GUIbTPALIMOHHON KOHCOIUAALUT
Bomnpocsl k 3auery
1.Conepxanue, 11eIM U 3a/1a4U Kypca
2.Kpatkuii ucropuaeckuii 0030p
3.I'pyHT Kak 0OBEKT UCCIIeIOBaHUS U €T0 CBOMCTBA
4.OCHOBHBIE XapAKTEPUCTUKU IPYHTA, ONPEIECISIONIME €r0 CBOMCTBA
5.3axoH yruiotHenus Tepuaru
6.3aBUCHUMOCTb MEX]1y 0CeBOil tehopmaniviell U BEpTUKAIbHBIM JIaBJICHUEM IIPU
0CECHMMETPUYHOM KOMIIPECCUOHHOM CKaTUU
7.3aBUCHUMOCTD MEXKy OCEeBOM nedopmarueii 1 N3MEHECHHEM
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8.Koaddurmenra mopucTocT Mpu 0CECUMMETPUIHOM KOMITIPECCUOHHOM CIKATHH.
9.3aKk0H yIIOTHEHUS.

10.®a3b1 HanPsHKEHHO-1€(OPMUPOBAHHOTO COCTOSIHHS IPYHTA
11.3akon nmpounoctu Kymnona — Mopa

12.3akoH namuHapHOU punbTpanuu Jlapcu

13.Pemienue 3agaun byccunecka.

14 . Hanpsi>keHust B TpyHTOBOM MacCUBE OT JEHCTBUS TPYIIIbI CUJL.
15.3amaua dnamana

16.3aKOHOMEPHOCTH paclpeAeIcHUs HalpsKEHUM
17.KoHTaKTHBIE HATIPSIKEHUS

18.Hampsixenust 0T COOCTBEHHOI'O Beca IpyHTa

19.1lpenenbHOoe HANPS)KEHHOE COCTOSAHME TPYHT IIOJ IIOJOCOBOM Harpy3kou. 3ajgaya
ITy3b1peBCKOrO

20.0Orubaromye 30H IpeIeIbHOIO PaBHOBECHS.

21.IlpenenbHOE KPUTHUECKOE JIaBICHUE

22.JlaBreHue TpyHTa Ha MOJIOPHBIE CTEHBI

23.Y cTOMYMBOCTD MOJANOPHBIX CTEH

24.Y cTONYMBOCTb I'PYHTOBBIX OTKOCOB

25.YCcTOHYMBOCTh OTKOCA U3 UJEAIBHO CHIIYYero rpyHTa
26.MeToz Kpyriio IUIUHAPUIECKIX TOBEPXHOCTEH CKOJBKEHUS
27.Mopenu rpyHTOBOTO OCHOBaHUS

28.0aHOMepHas 3a/1a4a KOMIIPECCHOHHOTO YIUIOTHEHUS
29.MeTtoj nOCIOHHOT0 CyMMHUPOBaHUS

30.Metoa yriaoBbIX TOYEK U JIUHEHHO Je(hOPMUPYEMOTO CIIOS
31.0mpenenenue kpeHa pyrnamenrta

32.0nHoMepHas 3a1a4a pUIbTPallMOHHONW KOHCOTUAAINN
33.HenuHeiiHble MO/IETN TPYHTOBOTO OCHOBAHHUS
34.Peonoruyeckue MOAEIN IPYHTOBOTO OCHOBAHUS

35.I'panuiibl GUIBTPAITIOHHON KOHCOIUIAINH
36.pyrue 3agaun GUIbTPAIIMOHHON KOHCOIUIAIIUN

Oo0pa3sen Tecra

Ne Ne Bompoca
TEMBI Haumenosanue Bornpoca

Bompoc 1.1 | Kak u3amenutcst o0bemHast eopmaiiyis MoJIHOCTbIO
BOJIOHACBILIEHHOTIO TPYHTA IIPH OTCYTCTBUU APEHUPOBAHUS B
YCIIOBUSIX KOMIIPECCHOHHOTO C3KaTusl, €CIIU JaBjieHue yBenuuurces B 10
pas.

Bompoc 1.2 | Yucno mnactuynoctu rpynta 0,16, mokazarens Tekydectu 0,5,
BJIQXKHOCTh Ha rpaHulle IacTUUHOCTH 12 %. Onpenenurts cTeneHb
BJIQXKHOCTH TPYHTa, €CiM yAeabHbI Bec Boabl 10 kH/M3,ynenbHeblil Bec
yactull rpyHrta 27 kH/m3, yaensHblil Bec cyxoro rpyHTa 16,2 kH/m3

Tema 1

Bonpoc 1.3 | Bnaxnocts rpynTta 20 %. Y nensHbiii Bec rpyHTa 18 kH/M3.
OnpenenuTs Bec BOJbI, COAeprKaliencs B S M3 rpyHTa.

Bonpoc 2.1 | [InotHOCTB yactui rpyHTa 2700 Kr/mM3, MIOTHOCTH CYXOTO

rpyHTa 1350 kr/M3. Tlpu HarpyxeHuu rpyHTa B KOMIPECCUOHHOM
npubope nasienueM 200 klla HauanbHbIN KO GHUIHMEHT TOPUCTOCTH
ymenbiuics Ha 10 %. Onpenenuts Moaynb fedopMaliy TpyHTa IpH
v=0,4.
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Bompoc 2.2

OOpa3zer] rpyHTa UCTIBITHIBAETCA B cTabmiomerpe. [IpounoctHbie
xapakrepuctuku rpynra: ¢=50 klla; ¢=16°. CooTHomeHNE OOIBIIETO
[JIaBHOT'O HalpspKEeHUs K MeHplieMy cocrasiseT 3,0.0npenenuts o1,
COOTBETCTBYIOLIEE Pa3pyIICHHIO 00pa3Iia.

Bompoc 2.3

OO0pa3err rpyHTa UCIIBITHIBAETCS B CTAOMIIOMETPE MPUTIOCTOSTHHOM
COOTHOIICHUH TJIABHBIX HAIPsDKEHUH. [IpOYHOCTHBIE XapaKTepUCTHKH
rpynra: ¢=50 klla; $=16°.0npenenuTs MUHUMAIFHOE COOTHOILICHHUE
OO0JIBIIIETO TJIABHOTO HATIPSKCHUSI K MCHBIIIEMY TJIaBHOMY
HAaIpPsDKEHHUS, IPU KOTOPOM

oOpazernl rpyHTa OyJIeT pa3pylieH B MPOILIECCE HATPYKEHHUSL.

Tema 3

Bompoc 3.1

Uemy paBHO HOpMaJIbHOE HANPSHKEHUE B TOYKE MPUIIOKEHUS
BEPTUKAIBHON CUJIbI K IOBEPXHOCTH YIIPYTOro MOJIYIPOCTPAHCTBA.

Bomnpoc 3.2

JlaBiieHre Ha OCHOBaHHE B LIEHTPE a0COIIOTHO JKECTKOTO KPYIJIOTO
mramna auameTpoM 1 m cocrapiser 100 kIla. Onpenenuts Harpy3Ky
Ha mtamn (kH), co3garoniyro ykazanHoe aBjeHHe.

Bompoc 3.3

AOCOJIIOTHO JKECTKUHM KPYTJIBINA MITAMIT U AOCOTIOTHO KECTKas
1oJioca rnepeiatoT Ha OCHOBAHUE OJJMHAKOBBIC CPEIHUE AABJICHUS.
Ornpenenutb, Kak COOTHOCSTCS JTABJICHUS B LICHTPE YKA3aHHBIX
[ITAMIIOB.

Tema 4

Bomnpoc 4.1

VYcroitunBas BbICOTA CTEHKH TPAHILIEH, OTPHITON B CBI3HOM I'PYHTE,
cocrapisieT 4 M 28 cm. OnpenenuTs 10nycTuMyro Harpysky (klla) na
OpOBKY TpaHIler ITyOruHOM 2 M 28 ¢M IpH YCIOBUU, YTO YACTbHBIH
Bec rpyHTa g=18 kH/m3.

Bomnpoc 4.2

[TonmopHas cTeHa cO CTOPOHBI YAECPKUBAIOIIET0 MacCUBa rpyHTa
(y=18 kH/m3) 3arny6siena Ha 3 M. [IpOYHOCTHBIC XapaKTEPUCTUKU
rpynrta ¢=20 klla; $=22°. OnpenenuTts BeIUUUHY CUIIBI IPEIETHHOTO
COTNPOTHUBIICHUS TPYHTA, YIEPKUBAIOIIETO MOMOPHYIO CTEHY.

Bompoc 4.3

Maccus cnoxen rpyHToM (g=15 kH/M3) ¢ HyneBbIMU 3HAYEHUSIMU
IIPOYHOCTHBIX XapaKTEPUCTUK U yJIEPKUBAETCS MTOAIIOPHON CTEHOM.
OnpenenuTh aKTUBHOE U MACCUBHOE /IaBJIEHUE TPYHTA Ha IIIyOHHE 2 M.

Tema 5

Bormpoc 5.1

ITpu Harpy>KeHHH OCHOBaHUs LITAMIIOM IPU CPEJHEM JIaBICHUU

100 xI1a momy4eHs! cieayronne pe3yabTaTbl: BOCCTAHABINBAIOLIASCS
4acTh OCAJKH 3 MM; OCaJIKa IO0CJE MOJTHON pa3rpy3Ku 7 MM.
OrnpenenuTts MOTHYIO OCAJIKY IITamIa mpu cpeaneM aasiaeHuu 200
klla, ecnu cobmotaeTcs MpUHIUI

JUHEHHON 1eOpMUPYEMOCTH OCHOBaHMUSI.

Bomnpoc 5.2

OpnHOPOHBIN CII0H rpyHTaA TONIMHON 1 M UCHIBITHIBAET OJJHOPOAHOE
cKaTue OT MJIaHUPOBKHU NoJchinkoi nasienueM 100 xIla.
Koadduuuent nopucroctu rpynta 0,8; ko3puuneHT cxxumaeMoctu
0,00018 m2/xH; xoaddunment [lyaccona 0,3.0npenenuts ocaaky
CJIOSI TPYHTA U €0 MOJYJIb 1e(hOpMaIHH.

Bompoc 5.3

BooHachIEHHBIH CIION TPyHTa OTPAHUYEH CBEPXY U CHU3Y
JPEHaXHBIMHU CJ0sIMU U nipurpyskeH aasieHueM 100 klla. Onpenenuts
s peKTHBHBIC HATIPSKEHUS HA TPAHUIIAX CJIOS U B CEPEUHE CIIOS B
MOMEHT BpeMeHH t = 0.

O6pa3ubl OTBETOB Ha TECTbI
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OIHUM U3 TONYIIEHUN KIACCUYECKON MEXAHWUKHU TPYHTOB SIBJISIETCS
MPEANOTI0KEHHUE O

HEC)KMMAaEeMOCTH ITOPOBOI BOJIbI U MUHEPATBHBIX YaCTHI] rpyHTa. 13 3TOTO
CIIEIyET, YTO

IIPU OTCYTCTBUU BO3MOKHOCTH (PUITBTPALIMK B TIOJTHOCTHIO BOJJOHACKHIILIEHHOM
TPYHTE

M3MEHEHHUE JaBJICHUH B TPYHTE HE MPUBOJIUT K €ro Ae(OpMUPOBAHUIO.

OtBeT Ha
Bompoc 1.1

CrerneHb BIQKHOCTH TPYHTA paccuuThiBaeTCs 1o popmyie: St = (YSW)/(y we).
BiaxxHOCTB TpyHTa MOKET OBITh BHIUMCIICHA U3 BHIPAKCHUS ISl ONIPECIICHHS
nokazaress tekyuectu: IL=(W —-Wp) /Ip; W=IL - Ip + Wp =0,5-0,16 + 0,12
=0,2.

Koadduuuent nopucroctu, BXOAAIHHA B HOpMyITy ISl ONIPEICICHUS CTEIICHH
BJI&KHOCTH, OTpEeisieTcss U3 BeIpakeHus: e = (s - yd)/ yd = (27 — 16,2)/16,2 =
0,667.

C y4eToM BBIYMCICHHOTO 3HAUCHHUSI IPUPOTHOM BIXKHOCTU IPYHTA U

ko3 PunmenTa

HOPUCTOCTH TpyHTa Oynem umets: Sr = (ysW)/(y we) = (27-0,2)/(10-0,667) =
0,81.

OtBer Ha
Borpoc 1.2:

W3 onpenenenys BIaKHOCTH CIEYET, UTO BEC BOABI, COZIEpIKAILIECICS B TPYHTE,
Ooyner

paBen: Gw = GsW = VydW. VY ienbHbIii BeC CyXOro rpyHTa OMpeessieTCs 1Mo
dopmyine: yd =y / (1 + W). C yueToM BeIpaskeHuUs IS YACIBHOIO BECa CyXOro
rpyHTa 0ynem umetb: Gw = VydW = V-y-W /(1 + W) =5-18:0,2/(1 + 0,2) = 15
kH.

OtBeT Ha
Bomnpoc 1.3:

OnpenensieM HauaabHBIN KO3 GuieHT nopucroctu rpyara: e = (ps - pd) / pd =
(2700 —

1350) / 1350 = 1,0.ITocne HarpyxeHust K03HHUIUEHT TOPHUCTOCTH COCTABHT: €1 =
e0—0,1-e0 = 0,9-e0. Onpenemnsiem oceByro AehopManHio P UIMESHEHUN

ko3 dunuenta nopucroctu rpynta: €Z,i = (€0 —ei) / (1 + e0) = (e0 —0,9e0) / (1
+e0)=0,1e0/(1 +e0)=0,1-1/ (1 +1) = 0,05. Berumcinsiem k03hPUIMESHT BHIA
HAIPSHKEHHOTO COCTOSHHUS TIPH KOMIIPECCHOHHOM CYKATHH C YI€TOM TOTO, UTO V =
04:p=[1-2v2/(1-v)]=[1-2:0,42/(1-0,4)] = 0,467.OnpenensieMm MOTy/b
nedopmanmu rpynra: E = (6z/ez)- = (200/0,05) - 0,467 = 1868 klla

OtBer Ha
Borpoc 2.1:

JI7st perieHust 3a1a49u BOCIIOIB3yeMCs 3aKOHOM TIPOYHOCTH TpyHTa Kynona —
Mopa,

3alMCaHHBIM B BUjIe BeipaxkeHus: (ol + c-Ctg ¢) / (62 + c-ctg ¢) = tg2(45° + ¢/2).
[Mpumem k = 61/62 . Toraa 6ynem umets: (k 62 + c-ctg ¢) / (62 + c-ctg ¢) = tg2
(45°+¢/2),

oTkyma 62 = c-ctg o[ tg2 (45° + ¢/2) — 1]/ [k - tg2 (45° + ¢/2)] = 50-¢ctg160 [tg2
(45° +

16°/2) — 1]/ [3 - tg2 (45° + 16°/2)] = 107,1 kI]a.

Paspymenuto obpasna coorBercrpyet 6l = 3-107,1 = 321,3 kl1a.

OTtBeT Ha
BOmpoc 2.2:

Jlnist pereHus 3aa4i BOCIOIb3yeMCs 3aKOHOM MPOYHOCTH rpyHTa Kymona —
Mopa,

3alMCaHHbIM B BUJIE BhipaxeHus: (61 + c-ctg ¢) / (62 + c-ctg ¢) = tg2(45° + ¢/2).
[Mpumem k = 61/62 . Toraa 6ynem umets: (k 62 + c-ctg ¢) / (62 + c-ctg ¢) = tg2
(45°+¢/2);

(k+c-ctgd/o2)/(1+cctg dp/o2) =tg2 (45° + ¢/2). [TockonbKy B mporecce
HaArpy)KeHUs HAMPsHKEHUS MOTYT IPHHUMATh JIFOObIC 3HAUCHHUS, IPUMEM, UTO G2
—> 00,

Torma k = tg2 (45° + ¢/2).Pa3pymenue oOpasia rpyHTa OyaeT uMeTh MECTO, €CITn
k=0l/02>tg2 (45° + ¢/2) = tg2 (45° + 16°/2) = 1,761. Takum oOpa3om kmin =
1,761.

OTtBer Ha
Bompoc 2.3:

B cootBeTcTBHH € pemieHreM byccuHecka HOpMallbHOE HANPSKEHUE B YIIPYTOM
IIOJIyIIPOCTPAHCTBE P ACUCTBUU HA €r0 ITIOBEPXHOCTU COCPEIOTOUECHHON CUIIbI
paBHO:

OtBer Ha
Bompoc 3.1:
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0z = (3Pcos3p) / (2nR2), rae P - yron HakioHa paanyca — BeKTopa R Touku, B
KOTOpOH

OIPEJICIIACTCS HAMIPSDKCHUE 6Z, K BEPTUKAIH. B Touke npusioxenus cuisl P f =
0,cosp=1,R=0wu 06z — .

Pacrnipenenenue qaBiaeHuiA MO KPYribIM aOCOTIOTHO KECTKUM IITAMIIOM
OIHCBIBACTCS

dopmynoit [Tpanaras: p(r) = 0,5pm / [1 — (r/R)2]1/2, rae R - paguyc kpyriaoro
HITaMIa; pm — cpeJHee AaBjIeHHe 0]l MOAOIIBOM mTamna. B nenTpe mramna
npu r =0 p(0) = 0,5pm = 100 xIla, orkyna pm = 200 xIla. Harpy3ka Ha mramn
paBHA IPOU3BEACHUIO CPEAHETrO AABJICHMS Ha IUIOUIA/ b MOAOUIBHI ITamna: N =
pm-A = 200-3,14-0,52 = 157 xH.

OrtBeT Ha

Borpoc 3.2:

PacripenencHus TaBICHHIA MO/ dKECTKUM KPYIJIbIM LITAMIIOM U KECTKOM MOJIOCOM
onuceiBatoTes popmynamu: p(r) = 0,5pm / [1 — (r/R)2]1/2; p(y) = (2/n)-pm / [1 -
(y/b)2]1/2, rme pm — cpeHee naBICHUE MO/ MOIOMIBOM ITamia; R - paguyc
KPYTJIOro [ITamIia; b —[oJ0BHHA IIMPHUHBI TIOJIOCK; T, Y — KOOPIHHATA TOYKH, B
KOTOpoii onpenesnsercs Aasienue p(r) win p(y). B nenrpe kpyrioro mrammna r =
0, a B menTpe nosocel y = 0.C yuetom atoro p(r) = 0,5pm, a p(y) = (2/x)-pm.

Otcrona cnexyet, uto p(y) / p(r) = 4/m.

OtBeT Ha
Bornpoc 3.3

VcroiiurBasi BBICOTa CTEHKHU TPAHIIIEH OMpeeseTcs no popmyie: z0 =
(2¢)/[y-tg(45° -

¢/2)] — h, rae h = q/y; g — Benmumna npurpysa (klla). 3 npuBeaeHHoi# Gopmyibl
noJydaeM BeIpaxkeHue [yt onpeaeienus h = (2-¢)/[y-1g(45°-¢/2)] — z0. Tlo
ycioBusam 3agaqn pu h = 0 z0 = (2¢)/[y-1g(45° — ¢/2)] = 4,28 m.Takum o6pazom h
= 4,28 — z0. ITpumem z0 paBHBIM TTTyOMHE TpaHIIen U monyuum: h =4,28 — 2,28 = 2
M; q =h-y =2-18 =36 klla.

OTBeT Ha
BOIIPOC
4.1:

Co CTOPOHBI yIEpKUBAIOIIET0 MACCHBA TPYHTA Ha MOJIOPHYIO CTEHY IEHCTBYET B
HPEICIbHOM COCTOSIHIU TTACCHBHOC JaBJICHHE TPYHTA.

Cuua macCHMBHOTO JIABJICHUSI IPYHTA MIPU OTCYTCTBUH MTPUTPY3a Ha €ro
IOBEPXHOCTH

ompenensiercs mo hopmyine: Ep = (y-H2/2)- tg2(45° + ¢/2) + 2-H-c-tg(45° + ¢/2) =
(18:-32/2)- tg2(45° + 22°/2) + 2-3-20-tg(45° + 22°/2) = 356 kH/ Ha mor. M CTEHBI.

OTBeT Ha
BOIIPOC
4.2:

AKTHBHOE U ITACCUBHOE JIaBJICHUS TPYHTA BBIYHUCIISIFOTCS 10 (hopMysIam:

oa=1v-(z + h)-tg2(45° — ¢/2) — 2c- tg(45° — ¢/2);

op =v-(z + h)-tg2(45° + ¢/2) + 2c- tg(45° + ¢/2).

[To ycnoBusim 3amaun ¢ = 0 u ¢ = 0. C yyetom sToro: 6a = op =y-(z + h). [Ipu
OTCYTCTBUU Npurpy3a Ha noBepxHoctu maccupa (h = 0) ca=op =y-z=15-2=30
kl]a.

OtBeT HA
BOIIPOC
4.3:

ITo ycnousm 3agaun npu nasinenun 100 xlla ynpyras ocagka cocraBuser Se =
0,003 M,

actnyeckas ocagka Sp = 0,007 m. ITonnas ocanka pasna: S = Se + Sp = 0,01 m.
Koad¢uimeHT xecTKOCTH OCHOBaHMSI IPH paBHOMEPHOM CkaTuu paseH: Cz = p/S
100/0,01 = 10000 kH/m3. ITonnas ocanka npu nasnenun 200 kIla paBua: S =p/ Cz
=200/10000 = 0,02 M = 2 cM.

OTBeT Ha
BOIIPOC
5.1:

OmnpenensieM K03)OHUIHMEHT OTHOCUTETBHOM CKUMaeMOCTH TpyHTa: mv = m/(1 +
e0) =

0,00018/(1 +0,8) = 0,0001 m2/xH. TTo ycioBusaM 3a1a4uu HAIPSKCHHBIM
COCTOSIHUEM T'PYHTa SBJISICTCS OJJHOMEPHOE KOMIIPECCHOHHOE CxkaThe. J{ist 3Toro
ciTydast 0cajika TPyHTa B COOTBETCTBHHM C 3aKOHOM YIUTOTHEeHUs Tepiiaru
orpenensiercs mo Gopmysie:

S=mv-6z-h=0,0001-100-1=0,01m=1cMm. Beruucinsiem ko3pHuIeHt suaa
HanpsbkeHHoro coctosaus =1 — (2v2)/(1—-v) =1 - (2:0,32)/(1 - 0,3) = 0,743.
Ocajka rpyHTa MPH OJHOMEPHOM KOMITPECCHOHHOM CKAaTH OIPEICIIIETCS B

OTtBeT Ha
BOIIPOC
5.2
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COOTBETCTBHUH ¢ 3aK0HOM ['yka mmo dopmyie: S = B-0z-h/E, otkyna E = -0z:-h/ S =
0,743-100-1/0,01 = 7430 xITa = 7,43 MIIa. nu E = B/ mv = 0,743/0,0001 = 7430
kl]a.

OddexTuBHBIC HAIPSHKEHUS B YCIOBUSAX OJHOMEPHOH 3a71aui (QUIBTPAITHOHHOTO OtBer Ha
YILIOTHEHHSI OTpeesoTes mo hopmyie: pz(z,t) = p-[1 — (4/n)- BOIIPOC
[sin(w-z/2h)-e-N + (1/3)-sin(3n-z/2h)-e-9N + (1/5)-sin(5n-z/2h)-e-25N + 5.3:
+ (1/7)-sin(7n-z/2h)-e-49N + ...]. TIpu t = 0 N = (n2:Cv)/(4h2)-t = 0 u e-N = e-9N
= e-25N = e-49N = 1. Ha rpanunax cnost z = 0 u z = 2h, a sin(n-z/2h) = ... =
sin(7mn-z/2h) = 0. IToaTomy Ha rpanunax cinos npu t = 0 pz(z,t) = p = 100 kIla.
B cepenune cios z = h, sin(n-z/2h) = sin(5n-z/2h) = 1, sin(3=-z/2h) = sin(7x-z/2h)
=-1.
C yuerom 3toro umeem: pz(z.t) = p-[1-(4/n)-[1 — (1/3) + (1/5) — (1/7) + ...] = p-(1-
1)=0.
TecToBbIe BONPOCHI 1JI1 MPOBEIeHHSs IPOMEKYTOUYHOM aTTecTaAlUN
O0pa3ubl BONPOCOB, BHIHOCMMbIX Ha MPOMEKYTOYHYIO aTTECTALNIO
1-a1 py0Oe:xHasi aTTecTalUsA
HaumenoBanue Bonpoca
Bbanabl
1. Copnepxanue, 1ienu U 3a7auu Kypca
5
2. OCHOBHBIE XapaKTEPUCTUKHU TPYHTA, OMPEIEIISIONINE €ro CBOHCTBA
5
HaumenoBanue Bonpoca
banabl
1. Kparkwuit uctopuueckuii 0630p
5
2. ®a3bl HAMPSHKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHUS TPYHTA
5
2-51 pyOekHasi aTTecTalHsA
HaumenoBanue Bonpoca
banasl
1. 3amaua dnamana
5
2. npyrue 3aJ1a9H (M TpaIMOHHON KOHCOJTHIAITAN
5
HaumenoBanue Bonpoca
Bbanabl
1. 3akonomepHOCTU pacnpeneneHus HaIpsHKEHUN
5
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2. T'panuim (bUIBTpAIMOHHON KOHCOJINIAIIUN
5
Oo0pa3zen OusteTa K 3a4eTy

I'POSEHEHCKHHA I'OCYJAPCTBEHHBINA HE®TSIHON TEXHUUYECKA YHUBEPCUTET
CTPOUTEJIBHBINA ®AKYJIBTET
Kadenpa crpoutenbHble KOHCTPYKITUN

buner x 3auery Nel

10 MCXAaHUKC T'PYHTOB

LJIA CTYACHTOB I'D.

1.YcTOMYMBOCTh MOIIOPHBIX CTCH
2.Y CTOMYUBOCTH MOATIOPHBIX CTEH
3aB. xadenpoit

«CTpoUTENbHBIE KOHCTPYKIIUU» Maxwuen X.H.

- IllacmopT
(oHIa OLIEHOYHBIX CPeACTB MO AucHuIInHe b.2 MexaHuKa rpYHTOB

Ne i/ KonTposmpyemele pa3iesibl Kon xonTponmupyemon HaumenoBanue
o (TeMBbI) AUCITUTLTMHBI KOMITETCHIIMH (MJTH €€ YaCTH) OLICHOYHOT O
CpecTBa
BBenenue B Kypc. (OK-7); (OIIK-1); Orpoc
1
@a3bl HaPSHKEHHO- (OIIK-1); (OIIK-2); TECTUPOBAHUE

2 | neopMHPOBAHHOTO COCTOSHUS.

Pacnipenenenue HanpsbokeHuit B (OITK-1); (OTIK-2); (OITK3);

3 | rpyaroBoM maccuBe ot aerictBust | (OITK-8); TECTUPOBAHUE
BHEITHUX Harpy3okK.
4 | 3amaua dnamana. (OIIK-1); (OIIK-2); (OIIK3);
(OITK-8); TECTHPOBAHUE
5 | Teopus npenenbHOro (OIIK-1); (OIIK-2); (OITK3); TECTUPOBAHUE
HanpsHKEHHOTo coctosiuus rpyHTa. | (OITK-8);
6 | YCTOWYMBOCTD IPYHTOBBIX (OK-3); (OIIK-2); (OIIK-3);
OTKOCOB. (OTTK-8): (TTK-9); TECTHUPOBaHUE
7 Monenu rpyHToBoro ocHoBanus. | (OITK-1); (OIIK-2); (OIIK3);
Mertoibl pacyeTa ocaiokK. (OIIK-8); TECTUPOBAHUE
8 Hecraunonapusie moaenu (OIIK-1); (OIIK-2); (OIIK-3);
TPYHTOBOI'O OCHOBAHMS. (OIIK-8); TECTUPOBAHUE

OunbTpanoHHas KOHCOTHIAIUS
U TON3Yy4eCTh TPYHTA.
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8. YueOHO-MeTOAHMUYECKOE | UH(OPMALIMOHHOE odecreueHue
JTUCIHHUILINHBI

a) OCHOBHAas JIUTepaTrypa

1. ¥xoB C.B., CemenoB B.B.. 3namenckuii B.B., Tep-Maptupocsn 3.1..
Yepusimen C.H. Mexanuka rpyHToB, ocHoBaHUs U pyHaamentsl/ [lon pen. Yxosa
Cb.- M.: "Beicmias mkona". 2001

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. Tep-Maptupocsu 3.I'. Mexanuka rpyHToB. — M., I31-Bo Acconanuu CTpou-
TEJbHBIX By30B, 2005. — 488 c.

2. Mexanuka rpyHToB. Y. 1. OcHOBBI reoTexHuKHU B cTpoutensctse /Iloa pen. Jan-
maroBa b.1. — M.-CII6, 2000. — 202 c.

3. TypuanunoB U.A., Noduc M.A., Kacniapbsin 9.B. OCHOBBI MEXaHUKHU TOPHBIX
nopoz. — JI.: Henpa, 1977. — 504 c.

4. Bukrtopos C.J1., Mopuc M.A., 'onuapoB C.A. CaBmkeHue U pa3pylieHue rop-
HbIX nopoa. — M.: Hayka, 2005. — 280 c.

5. CII 50-101-2004 IlpoekTrpoBaHUE U YCTPONUCTBO OCHOBAHUN U (PyHIaMEHTOB
3nanuit n coopyxkennii. — M. TOCCTPOM Poccun, 2005.

B) Pecypcnl ceTn Internet:

1.http://www.hge.pu.ru

2.http://www.twirpx.com/files/geologic/geology/gsssr/
3.http://www.vsegei.ru/ru/

4.http://www.vsegingeo.ru/

5.http://www.complexdoc.ru/

4. http://e.lanbook.com

5. http://ibooks.ru

6. http://studentlibrary.ru

9. MarepuajbHO-TEXHUYECKOE O0ecTeuyeHue U CHUNINHbI
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CocTtaBuTeinb

3aB. BbIIyCKaIOLIEH ~
kadeapoit «CK»,
1.T.H., podeccop

X.H.MaxuesB
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-

3aB. BBITYCKAIOIIEH
kadenpoit «TCIIy, < /

1.T.H., Ipodeccop

3aB. BhIMycCKaroen @5&}0')

kadeapoi «OYHTI» B.X. Xagucos
/ /5

Hupexrop JJYMP M.A. MaromaeBa

C-A.}YO.Myprazaes
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