IMEPMCKHNHN HALIUOHAJIBHBIN UCCJIEJJOBATE/JIBCKUM
MOJUTEXHUYECKHU YHUBEPCUTET

CHEIAAJIGHBIE PA3IEJIBI MEXAHUKH
I'PYHTOB U MEXAHUKHN CKAJIBHBIX
IMOPO/I

Kadenpa CrpouTtesibHOE NPOU3BOACTBO U I€OTEXHUKA
accucteHT TarbaHHUKOB JlaHuuia AHapeeBud

Ayn. 016/208

Ten. 2198-377

e-mail: tatiannikovda@gmail.com



OOPMA KOHTPOJIA

N T0roBbI KOHTPOJIb OCBOCHUSA JUCIHMUIIIMHBI — 3a4eT

JlonycCk K 3a4ery:
* Jloknan.




NHOOPMAILMOHHBIE PECYPCBI U
ObPA3OBATEJIbHBIE TEXHOJIOI'MUA

* MylIbTUMENUNHBIE JICKIIUU
* YyeOHble TOCOOus:
1 OcHoBHasi JauTeparypa
1.A.B. Mamenko, A.b. [Tonomapes, C.E. CeriuknHa. CrnienimajgbHbIe METOAbI MEXaHUKH
TPYHTOB U MEXaHUKH CKaJIbHBIX MTOpo: yueb. mocodue / A.B. Mamenko, A.b.
[Tonomapes, C.E. Cerukuna. — [lepmb: U3n-Bo [lepM. Hall. uccien. MOJIUTEXH. YH-TA,
2014. 176 c.
2.0¢puxtep B.I'. 'eocunTeTHUECKHE MaTepHabl B CTPOUTEIBCTBE: yUEOHOE TOCOOUE.
[Tepms: TITI'TY, 2006.
3.ITonomapeB A.b. PekoHCTpyKIMS MTOA3EMHOIO TPOCTPAHCTBA: yueOHOE mocooue. M.
2006.




I'EOTEXHUKA

O606ueHHOEe Ha3BaHMe cneunanbHON OUCUMNITNHBI, BKITHOYaloLLYHo B cebs
Hay4Hble nccnegoBaHUAMU, N3bICKAHUS, NPOEKTUPOBAHNE N BeaeHne
cneunanbHbIX CTPOUTENBHO-MOHTaXHbIX paboT B rpyHTax, Npu BO3Be4EHUN
dyHOaMeHTOB 1 3arfyOrneHHbIX COOPYXXeHUI




CTPOUTEJILCTBO HA CTPYKTYPHO-
HEVCTONYMBLIX TPYHTAX

1 CTpYKTYpHO-HEYCTOMYHUBBIE TPYHTHI — 3TO TAKUE

N OOtk W

TPYHTBI, KOTOpPBIE 00J1aJIal0T CIIOCOOHOCTHIO U3MEHSITh
CBOM CTPYKTYPHBIEC CBOMCTB MO/ BIIMSHHEM BHEITHUX
BO3JICUCTBHUM C PA3BUTHUEM 3HAYUTEIbHBIX OCAJIOK,
MPOTEKAIOIINX, KaK IIPABUIIO, C OOJIBIION CKOPOCTHIO.

Mep3nbie 1 BEHHOMEP3JIbIE TPYHTHI

JleccoBbI€ TPYHTHI

Topd u 3aTopdhoBaHHBIEC TPYHTHI
3aKkapCToOBaHHbIE FPYHTH

HaceimHabIe TPYHTEHI

Cnabble BoAoHAaCbILLEHHbIE MMUHUCTbIE FPYHTb
HaOyxaroiue rpyHTbI




MEP3JIbIE 1 BEHHOMEP3JJIbIE ' PYHTDI

-




MEP3JIbIE 1 BEUHHOMEP3JIBIE
I'PYHTDI

0 Teepasle MUHEPAILHBIE 0 Bsi3Ko-IIJ1aCTUYHBIC 0 JKuaxas (He3amepsiuas u
qaCTUIbI BKJIFOUCHU JIIOa HpO‘IHOCBfI3aHHa$I) BOJa

0 T'a3000pa3Hble BKIIOUYCHUS
(mapsl U ra3bi)




OCOBEHHOCTHU BEYHOMEP3JIbIX
[PYHTOB




[HOJIEBBIE MCCIIEJOBAHUA
BEUHOMEP3JIbIX I'PYHTOB

1 MHXEeHEepHO-T€OKPUIOTHYECKUE U3BICKAHUS
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[HOJIEBBIE MCCJIIEJOBAHNA
BEUHOMEP3JIbIX I'PYHTOB

0 3amayu MHXKCHEPHO-TCOKPUIIOTUYECKUX U3bICKAHUM:

1.

OO011as HHXKEHEPHO-TEOKPUIIOTHYECKasl CheMKa paiioHa
CTPOHUTEIILCTBA C OIPEACICHUEM BEPXHEW U HUKHEWU TPAHULIBI
BEUYHOMEP3JIOU TOJIIIH, & TAK )KE U3YUYCHUN KPUOTEHHBIX
IIPOLIECCOB, HAOIIOAAEMBIX B H3y4aeMOM paroHE.

NHxeHepHas Oll€HKa HaljlaCTOBAHUM TPYHTOB HA BCHO
IJIyOMHY aKTUBHOM 30HBI CoKaTHs TPYHTOB MO
dyHIaMEHTaMU 31aHUN U COOPYKEHUH C ONPEICIICHUEM
nokazaresien (PU3NKO-MEXaHUYECKUX CBOMCTB IPYyHTOB.

[TonmydeHue JaHHBIX IS IPOTHO3a OOIICH U JIOKAJIbHOU
TEMIIEPATYPHOU YCTOMUYUBOCTU TOJIIIUA BEUHOMEP3IIBIX
IPYHTOB B pacCMarpMBacMOM PANOHE.




[TOJIEBBIE MCCJIEJOBAHMA BEUHHOMEP3JIBIX
I'PYHTOB

|
|

=
75 (& ]w
5

o S 10 I..'S' AAr

A A 2 A

Puc. 123. TeoxpHosoraueckasi KapTa OAHOro H3 pafioHOB pacnpocrpa-
Henns BeuyHoMepsaux nopoa (mo K. A. Komaparberofi):

] — KpHCTAAIHYECKHE cAanus B rHefichl apxeficxoro Bo3pacTa <O JALIAOM NO
Tpeutkuax Ao 100 u; 2 — TO e, NeCYaHHKH H AACBPOJAMTH EOPCKOTO BO3pacya;
3 = ANNOBHAALHME NECUAHO-TAHHEHCTHIE CPYHTH, CUEMEHTHPOBaAHHEC JAbLAOM:
4 — nopoan TajXke; 5 — BEUHOMEP3JEE OCTPOBHME MOUHOCTBIO 10 50 M npmn
Bcp= —1° C; 6 — measoMepafbie MOWHOCTLIO aoc 100 M npa ep = A° —1°C;

7 — TO e, MOomHOCTHLIO no 100—200 x npu Ocp - orT =—1 mo —2°C; 8 — TO XC€,
MolHocThIo =200 M TIpH Ucp - 2" C: 9 — nanenn; I0 — repmoxapcr; [ —

roanuessft aen; J2 — rpaHHOAa BCHNOMEDRIARIX NOpOA; 13 — rpaHEnN eoNOrH-
geckux GopmagHfl; J4 — 30HL TEKTOHHHOCKHX HapyweHHA




[HOJIEBBIE MCCJIIEJOBAHNA
BEUHOMEP3JIbIX I'PYHTOB

Pe3ysibTatoM MHXKEHEPHO-TCOKPUIIOTUUECKUX UCCIIET0OBAHUN
ABIISIETCS OIPEJICIICHUE:

0 KnaccudukanmonHbeix nokasareiei (00beMHEIN Bec,
BJIQXKHOCTb, YICIbHBIA BEC, KOJUYCCTBO HE3aMep3IIIci BOIbI)

0 TemnnoBbIX CBOMCTB HUKE ITTYOUHBI 3J1I05)KCHUS (DYHIAMEHTOB
(k03 (DHUIIUEHT TEILIONPOBOIHOCTH, TEMIIEpATypa IPYHTOB 10
rryounsl 10 M, 00beMHasl TEIIONPOBOAHOCTh)

0 MexaHuyeckux mokasareiie (mpeaes JINTeIbHON
IIPOYHOCTU MPU CKATUH, ITAPAMETPHI JJIUTEIBHOIO
COIPOTUBJICHUSA CIIBUTY U YCTOMYMBBIX CUJI CMEP3aHus,
KOA(P(OUIIMEHT OTTauBaHUSs, YIUIOTHEHUS TP OTTaUBaHUH,
[apamMeTpPOB COMPOTUBIICHUA CABUTY B OTTASABIIIEM
COCTOSIHHI)




[TPUHLIUIIBI YCTPOUCTBA
OYHJIAMEHTOB HA BEUHOMEP3JIbIX
'PYHTAX

0 Ilpuanun 1. BeuHomepaibie TpyHTbI OCHOBAHUS
UCIIOJIb3YFOTCS B MEP3JIOM COCTOSHUHU, COXPAHIEMOM B
MPOIIECCE CTPOUTEIHCTBA U B TECUEHUU BCETO MEPUOIA
JKCILTyaTalu COOPYKEHUS.

0 IlpuHuun 2. BedHoMmep3ibie TPyHThI OCHOBAHUS
UCIIOJIb3YIOTCS B OTTASHHOM WUJIA OTTauBaKOIIEM
COCTOSIHUU B MEPHUOJI SKCIITyaTalil COOPYKEHUS.
Onupanue QyHIAMEHTOB IIPOUCXOANUT HA MOJYCKAIbHBIC
WIN APYTUe MAJTOCKUMAEMBIE TPYHTHI.
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a) GpyHJaMeHT Ha MOACHINKAX; 0) HCIMOJIb30BAHHE TEIVIOU30JISIUNU IPYHTA;
B) YCTPOHMCTBO BEHTUJIMPYEMOI'0 MOAINOJIbA; I') HCIIOJIb30BaAHUE
HeOTAIJINBAEMbIX MMOMELIEeHUI; 1) BO3AYIIHOE OXJIAKIACHHE;

€) IPOMOpPAaKUBAIOIIHE KOJIOHKH
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Onupanue 31aHUN HA HECKUMAEMble TPYHTHI
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OCOBEHHOCTH JIECCOBBIX ' PYHTOB

0 IlameBbIi LIBET

0  bomburasg mopucTocThb

0  My4YHHCTOCTH Ha OLIYIIb
0 Criabadg ueMeHTalus

0 PaznmnyHOe moBeaeHUE 10 HArPy3KOU MPHU Pa3HOM
YBJIAXKHEHUN




SJAKOHOMEPHOCTHU USMEHEHNWA
[TIPOYHOCTH JIECCOBBIX I'PYHTOB
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Comnmacuo «PexomMennaiuii mo
ONPEICIICHUI0 OTHOCUTEIILHOU
MPOCAI0YHOCTH JIECCOBBIX

0 IlomxeBble HMCHIBITAHUS JIECCOBBIX I'PYHTO

I'PYHTOB CTaTUYECKUM
30HAUPOBAHUEMY,
pa3pabOTaHHBIX HUN

OCHOBAaHUH M  IOJA3EMHBIX
coopyxkeuusi (M, IIDM
HMUHUC Toccrpos CCCP,
1974).

ANHVAOdUI'HOE HO)IZ)HhI/IlVTC)
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Brimonustores
cormacHo I'OCT
20276-85 «'PYHTBI
MeToabl I0JEeBOTO
OIpEICIICHUS
XapaKTePUCTUK
ne(hOpMUPYEMOCTI.

0 IlomxeBble HMCHIBITAHUS JIECCOBBIX I'PYHTOB

NOIIINV.LII VLHAdI UMHVLI9IIDHU TOLAN




KPUTEPUU [TPOCAJIOYHOCTHU

- anp=AO+mvop
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A, - Ha4YanbHbIV
napameTp
NPAMONMHENHOro y4yacTka

(KO3 PUNLMEHT npocaakn)

m - KOSdeDVII:I,VIeHT
OTHOCUTENBbHONU
CXMMaAEMOCTH

P — neuncTByrolas Harpyska

Ecnu €0 >0.02 rpyHT
CYMTaETCA NpocagoYHbIM




CIIOCOBbI YCTPOUCTBA
®YVHIAMEHTOB
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TOP® U 3ATOPOOBAHHDBIE I'PYHTDI




OCOBEHHOCTHU TOP®A

Brnaxnocts B 20-60 0o0bliie BIa)KHOCTH MUHEPAJIbHBIX
IPYHTOB

OObemMHast Macca MEHbIIIE B 2 pa3a
VYnenapHbIl BeC — HEOOIBIION U YCTOMYUBBIN MO BEJIUYUHE

Koadgduuuent nopucroctu B 15-40 pa3 Oonsbliie, 4yeM y
MUHEPATbHBIX TPYHTOB

Monynp nedhopMaliii B COTHU pa3 MEHbIIE, YEM Y
MHUHEPAJIbHBIX TPYHTOB

KoadgpuumeHT Qunprpaniiu OpuMEpPHO COOTBETCTBYET
BOJOIIPOHUIIAEMOCTH MEJIKHUX M MbLUIECBATHIX ITECKOB

CompoTHBICHNE CABHUTY KOJICOIETCS B HE3HAYNTEIIHHBIX
pejeax




CXKUMAEMOCTD TOPOA

e=e, +Ae P
H
e, — KOO (UIUCHT MOPUCTOCTH, COOTBETCTBYOIIHH
MaKCHMaJbHON BEIIMYMHE HArPy3KH
€ — OCHOBaHHMC HATYypPaJIbHBIX JIOTAPU(PMOB

A,B — KOHCTaHTBI ypaBHEHUS

P — narpyska
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Ipaipik samicnmoeni kospgumuesta K ot i
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VOdOL 9LO0NWAVIAUXD

K=, A
cyr

Torna, ucnons3ys
OOBIYHYIO
3aBUCHUMOCTD JIJISt
MOCTPOCHUS
KOMIIPECCHOHHOM
KPUBOMH, IIOIYYUM

e=e, K XCYT(1+eO)




1 ¢aza P<Pctp
2 ¢a3za Pctp<P<Pxp

3 ¢aza P>Pxp

V®dOL BUHAHLOI'IA DDANOdII

Pemp

H3menenne cBoitcTs Topda B Tpex dazax nanpmmKernoro
COCTOAHKA

A — omnockrcavnas achopmauns; f, — kosdPHUNERT HONAILROTO nOPN-

Boro npapacuus; ¢ — KOIPdnumenr nopucrocrH; K ¢ Kos3dpuuncnr

duarrpaynu; l“ — Hatadenmit rpaAMenT; T — CONPOTHBACHNE CABRTY;

tp o BPCMA YCAOBHOMND DPACCEHBAHMS TNOPOBOTO AABACHHA




Craruueckoe
30HIUPOBAHUE

BpamarenbHblit
MOCTYIIATENIbHBIN U
cpes

VOJOL EMHVLI9IIIONA AHI9ddIrO
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TUIIBEI OCHOBAHUU
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T ocHoBanuit u yHaa-
MEHTOB COOPYMEHUH

a — ropd orupurtait; 6 — TOPR worpe-
GenHnif




SAKAPCTOBAHHBIE ' PYHTDI
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THUIIbI KAPCTA

1 — KapOOHATHBIN KapCT
1 — CyJb(aTHBIN KapCT
0 — COJSIHOM KapCT

OCHOBHBIE THIIBI KAPCTOBBIX Ac(PopMaIiii 3eMHOU
ITIOBEPXHOCTH:

0 — HIpOBaJIbl (BO3HMKAIOT OOBLIYHO BHE3AITHO)

0 — OCEJaHHE 36MHOH IMOBEPXHOCTH (JIOKAJIHHOTO
XapakTepa WU M0 IUIOMIAINA Pa3IndHOro pasMepa)




MEXAHW3M PA3ZBUTHUA KAPCTA
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NCCIIEAOBAHUE KAPCTA




Tun meponpusasTHil Bua meponpusituii

Cratnueckue cxeMbl HECYIIMX KOHCTPYKIIMNA COOPYKEHUN

VYBenmuueHne KEeCTKOCTH W MPOYHOCTH HECYIIUX KOHCTPYKIUH
3IaHUI U COOPYKEHUM (yCHIICHHE)

[TomatnuBas KOHCTPYKTHBHAs CXeMa COOPYKEHUMN

Br160p parmoHanbHON KOHCTPYKTUBHON CXEMBbI

W3MeHeHne cTaTuYeCKON CXeMbl KOHCTPYKIUI COOPYKEHUI
CoxpalieHue yuciia TeMIepaTypHbIX U Ae(pOpMaIMOHHBIX IIBOB
710 MUHMMYyMa (TIpH KapCTOBBIX NPOBaAJIax, BOPOHKAX)

Pa3peska Ha yKOpOUeHHBIE OTCEKHU (TIPU MYJIb/IE€ OCENAHNs)

BBo/ 10TIOJTHUATEBHBIX CBS3EH B KAPKACHBIC KOHCTPYKIIUU
Topu3oHTaNIbHBIC APMUPOBAHHBIC TI0SICA, TSKU

VYeuiieHre HeCyIuX AJIEMEHTOB KOHCTPYKIMHA apMHPOBAaHHBIMU
oboitmMamu, pybanikaMu

VYCTpOHCTBO TONMOMHUTEIBHBIX MIAPHUPHBIX CBA3EH B KaPKACHBIX
KOHCTPYKITHSX
IlomatimBele  COeTUHEHUS

KPYyIIHOPa3MEpPHBIX  3JIEMEHTOB

COOpYKEHUH







HACDBIIIHBIE ' PYHTDBI
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CAMOVYIUIOTHEHUE HACBITTHBIX
I'PYHTOB IO JEMCTBUEM
COBCTBEHHOI'O BECA

Ocankw Hacsin oY cob- 0 1 23 & 5 6 a0

CTBOHNOIrO Boca
! — XOpOWO YNNOTHEHMBIA Kpyn- 5 § / J
HbiH NECOK; 2 — HeYNNOTHENHAA 5
FOPHBA Macca: 3 -~ YNNOTHEWHAR 10
rua; 4 — HeyNNOTHEHHbIH ne- ,5\
COK; 5 — HEYNNOTHBHMER rAMME:

6 — Gb1TOBbI8 OTOPOCHI 20

25

JO
5%




TpOC _‘
NHEBMOHaNOPHbLIN

yAapHbIi
MEXaHU3M

LieHTpaTop

HaKOHEYHUK

wrakra
30HAa

KORYC 30HAa

Puc. 2. 30HA AMHAMWUYECKOrO 30HAUPOBAHMUSA

dOLHAd.I

XIT9HHI9DOVH EUHVLIIHOOHN AI99A1O11

Craruueckoe u
TUHAMUYECKOE
30HAUPOBAHUE

=

CIIITAaHHUC
TaMIlaMH

E

HUcnwiTanue cBait




METO/IbI CTPOUTEJIbCTBA HA HACHITIHBIX TPYHTAX:
[TOAI'OTOBKA OCHOBAHUN, YCTPOUCTBO
OYHJIAMEHTOB TJTYBOKOT'O 3AJIOXKEHHN 4.




CJIABBLIE BOHJOHACDBIIIEHHBIE
[JIMHUCTDLIE I'PYHTBI




OCObBEHHOCTH BOJOHACBIIIIEHHDBIX
I'PYHTOB

1 HenmHelHOCTH J1e(hOpMHUpPOBAHUSA

1 3HayeHue KOAdPPUIMEHTOB (DUIBTPALIUM B
BEPTUKAJIbHOM M FOPU30HTAILHOM HaIPaBICHUSIX
ormyarorcs g0 10 pas

0 IHUKIMYHOCTH TIPUIIOKEHUS HATPY30K U3MEHSIET
IPOYHOCTHBIE U Je(hOpPMalIMOHHBIE CBOMCTBA I'PYHTOB
OCHOBAHUM BO BPEMEHU

1 Ilom3yuecThb
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METOAbI CTPOUTEJIbCTBA HA
CJIABBIX BOJOHACBIIIIEHHDBIX
I'PYHTAX

OUuabTpyroias npurpysKa.
Ilecyanbie NOAYIIKH.

MN3BecTKOBBIE CBaMH.

i
i
i
1 DIJIEKTpOXUMHYECKasi 00padoTKa.
0 CaitHble (DYHIAMEHTHI.

i

MeTo/1 MHTEHCUBHOIO YIAPHOTO YIUIOTHEHUS.




HABY XAIOIIMWE I'PYHTDI




OCOBEHHOCTHU HABY XAIOHIMX
I'PYHTOB

0 boabmoe COACPIKAHUC TTIMHUCTBIX YaCTHUILL
0 BpICOKOE 3HaUeHHE BIAXKHOCTH Ha I'paHUuIC TCKYUYCCTHU

O HpI/IpOI[Ha}I BJIAJKHOCTHb MCHCC BJIA’JKHOCTH HA I'PAHHUIIC
paCKaTbIBaHUA




OCHOBHBIE ITPUHIMIIBI ITPA
[TPOEKTHMPOBAHNNA

O Ha6YXaHI/IH 9THUX I'PYHTOB 3a CUCT IIOABbEMA YPOBHS
ITIOA3CMHBIX BOJ NJIN I/IH(l)I/IJ'II)TpaI_II/II/I — YBJIQAXKHCHUA I'PYHTOB
IMPpOU3BOJACTBCHHBIMHU MWJIXM ITIOBCPXHOCTHBIMH BOJAMU,

0 HaOyXaHMs 3a CUET HAKOILICHHUS BJard Moj COOPYKCHHUSIMHU B
OrpaHUYEHHOM MO INTyOWHE 30HE BCJICJICTBUE HAPYILICHUS
MPUPOJHBIX YCIOBUN UCIIAPEHUSA MPHU 3aCTPOMKE U
ac(haIbTUPOBAHUU TEPPUTOPHH (IKpaHUPOBAHUE
IIOBEPXHOCTH);

0 HaOyXaHHs U yCaJKH I'PYHTA B BEpXHEH YaCTH 30HEI adpaliun
— 33 CYET M3MEHEHHMS BOIHO-TEILIOBOIO peKUMa (CE30HHBIX
KJIMMATHYCCKUX (PaKTOpOB);

0 yCadKH 3a CUCT BBICBIXaHHUA OT BOBHGﬁCTBHH TCIIJIOBBIX
NCTOYHUKOB.




MEPOIIPUATHA T11P1
[TPOEKTUPOBAHUN OCHOBAHUU

0 BOAO3AIIUTHBIC MCPOIIPHUATHUA,

0 TPEeABAPUTEIHLHOE 3aMAYMBAHUE OCHOBAHUS B MpPEJIEIax BCEU
WJIA YaCTH TOJIIIHN HAOYXarOIIUX I'PYHTOB,;

0 IMPUMCHCHUC KOMIICHCHUPYIOIIHNX INCCUYAHbIX ITOAYIICK,

0 TIOJHAS WJIM YaCTUYHas 3aMEHa CJIOS HaOyXarollero rpyHTa
HEHa0YyXarol1M;

0 TIOJHAS WJIM YaCTUYHAas Mpope3ka QyHAaMEHTaMM CJIOS
HaOyXaroIIero rpyHTa




[TPUMEHEHUWUE COBPEMEHHDLIX
TEXHOJIOTU YBEJIMUEHUS ®U3UKO-
MEXAHUYECKNX CBONCTB I'PYHTOB




Kiaaccudpukanusa MeToa0B YBeJIUYEeHUSs
(pM3NKO-MeXaHUYEeCKUX CBOMCTB I'PYHTOB

Jyisi moBbIIIEHNsT HeCylmed CIOCOOHOCTH TPYHTOBBIX OCHOBAHUW NMPUMEHSIIOT
cCJIeyIoIue Crnoco0bl MCKYCCTBEHHOI'0 3aKPEeIJICHUSI TPYHTOB:

1. 0 M1 OMTYMHU3AIHUIO
2
3.
4.9J1
5.3JICKT‘:
6.MexaH

YyecKHuM

A 1 ap.




LIEMEHTAILMS

0 LleMeHTanus — 3TO NPOLIECC HATHETAHUS B TPYHT
KUJIKOTO [IEMEHTHOTO PACTBOPA WJIIM [IEMEHTHOTO
MOJIOKa MO paHee 3a0MTHIM MOJBIM cBasM. Korma
MPOIIECC HATHETAHUA 3aKAHYMBAECTCSA, CBAU BHIHUMALOT.
LlemenTanus NOAXOAUT TONBKO A YIJIOTHEHUSA
KPYIIHBIX U CPEHUX MECKOB.




I

Bepkr

CHeCHTenbHi 33807 + TRaHCAOpTE l

K LHOHHBIi HACOC
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XUMMNYECKUU CIIOCOB

1 XUMHYECKHUM CIIOCOOOM (CHIIMKATU3AIMEN) 3aKpEIUISIOT
[I€CYaHbIC U JIECCOBBIC I'PYHTHI, HATHETASI B HUX
XAMHUYECKHUE PACTBOPBI.

1 Cunukaru3ainus TpoOU3BOJAUTCS TEM K€ CIIOCOOOM, UTO U
[IeMeHTaIus rpyHTa. s Toro, 4ToObl 3aKpENUTh MECOK,
1o TpyOaM HarHeTarT PacTBOP KUIKOIO CTEKIa U
XjopucToro Kanblus. [Ipu 3akpernieHuy nblieBaThiX
MIECKOB MCHOJI3YIOT PaCTBOP KUJKOTO CTEKIIA,
CMEIIaHHBIA ¢ pacTBOPOM (POCHOPHOM KUCIOTHI, a IPHU
3aKPEIICHUM JIECCOBBIX TPYHTOB IIPUMEHSIIOT TOJIBKO
pacTtBOp xuakoro crekia. [locie 3aBepiieHus
HarHeTaHUs TaKUX PaCTBOPOB I'PYHTHI KAMEHEIOT.




Huasnextop j

[Nag 0-nSiO>




TEPMUYECKUU CIIOCOBE

1 TepMHuYecKoe 3aKpEIICHUE 3aKTH0YaeTCA B 00KNTe
JIECCOBBIX TPYHTOB PACKAJICHHBIMM ra3aMH, KOTOPbIE
MOJAIOTCS B TOJIIY I'PyHTa BMECTE C BO3yXOM Uepe3
KapONpPOYHbIEC TPYOBI B MPOOYPEHHBIX CKBAKUHAX.
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YIEKTPUUYECKUU CIIOCOB

1 DIJIEKTPUUECKHUM CIIOCOOOM 3aKPEILISIOT BJIAXKHBIC
[JIMHUCTHIEC TPYHTHI. CII0CO0 3aKIII04YaeTcs B
MCHOJIL30BAaHUM AP PEKTa ANEKTPOOCMOCa, JJIS YEro
yepes3 IPYHT OPOMYCKAKOT IMOCTOSHHBIN 3JIEKTPUYECCKUN
TOK C HanpsokeHHOCTHIO 1o 0,5-1 B/cM 1 III0THOCTBIO
1-5 A/kB.m. IIpu 5TOM IIIMHA OCYIIAETCS, YIUIOTHACTCS
U TEPSET CIIOCOOHOCTHIO K ITYUYECHHUIO.




YIEKTPOXVUMHUYECKUU CIIOCOB

0 DIEKTPOXUMHYCCKHUI CIIOCO0 OTINYaeTCs OT
IPEABIIYIIETO TEM, YTO OJJHOBPEMEHHO C
3IIEKTPUUCCKUM TOKOM 4epe3 TPyOy, SABIISIONIYIOCS
KaTOJIOM, B TPYHT BBOZST PACTBOPHI XUMHYECKHX
100aBOK (XJIOPHCTHIM KalbIUi U ap.). baarogaps stomy
MHTEHCHBHOCTH IIPOIIECCa 3aKpEIICHHS I'PYHTA
BO3pacTaer.
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MEXAHUYECKHUU CIIOCOB

0 YCTpOMCTBO I'PYHTOBBIX IMOIYIIECK
0 YCTpOMCTBO I'PYHTOBBIX CBau

1 BrITpamMOOBBIBaHHE KOTJIOBAaHOB
1 YIUIOTHEHUE KOTJIOBAHOB

1 ApMHUPOBaHHE I'PYHTOB




I'PYHTOBBDIE 1101 YILIKHA

0 YCTpOMCTBO I'PYHTOBBIX IMOAYIIECK 3aKJIFOYAECTCA B
3aMEHE CJ1a00ro rpyHTa OCHOBAHUS APYTrUM, Oojee
IPOYHBIM, JIJISl YETO CJIA0bIM I'PYHT YAAISIOT, a HAa €ro
MECTO HACHINAOT MIPOYHBIN IPYHT U MOCIOUHO
yTpamMOOBBIBAIOT.




Puc. 3.11. Cxemp! ceueHnz noavmex

/- nogyuka; 2 - 1opd: I - aMeHASMENT MUHeP AT HBIT TP YHT




I'PYHTOBbLIE CBAU

0 Ilpm ycTpoHCTBE 'PYHTOBBIX CBall B ClIA0OBIA I'PYHT
3a0MBaIOT CBar0-1ujep. B monydeHHyro nocie
U3BJICUEHUS 3TOU CBAM CKBAXKHUHY 3aCHINAIOT ITPYHT U
MMOCJIONHO YIUIOTHSAIOT.
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BbITPAMBOBbLIBAHUE KOTJIOBAHOB

1 BeITpaMOOBBIBaHHE KOTJIOBAHOB OCYILECTBIISIOT C
TIOMOILIBIO TSDKENIBIX TPAaMOOBOK, IOABEIICHHBIX Ha
CTpeJie KpaHa. DTOT cnoco0 MEHEE CIOKEH, YeM COCcOo0
I'PYHTOBBIX MOAYIIIEK, IOCKOJIbKY HE TpeOyeT 3aMEHBI
I'PYHTa OCHOBAHHMS.







YINUNIOTHEHHWE KOTJIOBAHOB

0 YIUIOTHEHHE KOTJIOBAHOB 3HAYUTEIBHBIX pa3MEpPOB
MOYET OCYILECTBIISITHCS ITIAJKUMH WM KYJIA4KOBBIMHU
KaTKamMHu, TpaMOYIOIIMMH MallliHaMH, BUOpOKaTKaMH U
BHOPOILJIUTAMM.







APMHNPOBAHHUE I'PYHTOB

1 ApPMHUPOBAHUE T'PYHTOBBIX MACCUBOB — YCUJICHUE
TPYHTOBBIX MAaCCUBOB JPYTUM MaTECPHUATIOM.







COBPEMEHHDLIE MATEPHUAJIDbI

0 B HacTosIee BpeMsi CHHTETHYECKHE MaTepHalIbl (T€OCHHTETHKA) —
OBICTPOPA3BUBAIOIIEECS CEMEMCTBO MATEPHUATIOB, UCIIOJIb3YEMbIX B
Tr€OTEXHUYECKOM CTPOUTENHCTBE. Ha MUPOBOM pBIHKE BBIITYCKAETCS
OOJIBIIIOE PA3HOOOPA3UE BUJIOB U TUIIOB TEOCHHTETHYECKUX MaTEPHUAJIOB.
OHH TTOYTH MCKIIFOYUTEIIBHO M3rOTABIMBAIOTCA U3 ToauMepoB. Hanbomee
4acTO MPUMEHSIFOTCS TEOCUHTETHKH U3 MOJW3(PHUpa, MOJTUIIPOIHICHA U
NOJIMaMUA, HO B CIICIIUAIIBHBIX CIy4YasgX MOTYT MPUMEHSTHCS MOJUITUIIEH
U nojiapamMuji. B 0CHOBHbIE TOTUMEPHI OOBIYHO BBOJISIT
CTaOWIM3HUPYIOIIHE JOOABKU

0 OCHOBHBIC THUIBI T€OCUHTETHYECKHUX MaTcprajioB:

Ir€OTEKCTUJIbHBIC MATEPHUAJIbI;
ICOPEIICTKH;

I€OCETKHU;

reoMeMOpaHBbl;

I I N S

I'COKOMIIO3HUTHI.




COBPEMEHHI)IE MATEPI/IAHI)I




Paznenenue
I'eorexcTuin OcCHOBHAs
1 JOMOJIH.
I'eopemrerku JIOTIOHUTENb
Hast
I'eoceTkn JOTIOIHUTEIH
Hast
I'eomeMOpanbl JIOIIOTHUTE D
Has
[ eoxkOMIIO3UTEI OCHOBHAS
1 JOMOJIH.

ApmupoBanue

OcHOBHasA
U JOTIOJIH.

OcHoBHas

He
MIPUMEHSIETCS

He
MIPUMEHSIETCS

OcHoOBHasA
U JOIIOJIH.

OunbTpanus

OcHOBHas
W TOTIOJH.

He
MIPUMEHSIETCS

He
MIPUMEHSIETCS

He
MIPUMEHSIETCS

OcHoOBHas
Y TOTIOJH.

Hpenax

OcHOBHasA
U JOMOJIH.
He
IIPUMEHSETCS
OcHOBHasA
He

IMPUMCHACTCA

OcHoBHas
U JOIIOJIH.

['mapounsonsuu
b

He
MIPUMEHSIETCS

He
MIPUMEHSIETCS

He
MIPUMEHSIETCS

OcHOBHasA

OcHoOBHas
Y TOTIOJH.
-




0 Crmacu00 3a BHUMAaHHE




