OCHOBHBIE
[10JI0KEHU S
TEXHOJIOTMH Ipouecca
[epepadoTKH rpyHTA.



1. IpYHTBI K MX CTPOMTE/IbHbIEC
CBONCTBA

* B crpouresibHOM NPOMU3BOACTBE I'PYHTAMH HAa3bIBAKOT IOPOALI,
3ajIeraloime B 6ePXHUX C10AX 3eMHOU KOpbl U NMPEACTABJIAIONINE
c00011 IIIABHBIM 00Pa30M pbIXJible U CKAIbHbLE NOPOObL.

¥YTr0J1 €CTECTBEHHOI'0 TpyaHocTh
Cuenienue
0TKOCA pa3spadoTku
—
— 7& —
Pa3pbIXVICHHOCTH IL1oTHOCTDH BiaxxkHoOCTH JIMIKOCTH




e IlnoTrHOCTL - Macca 1 M3 rpyHTa B €CTECTBEHHOM COCTOSAHMM (B
IJIOTHOM TeJIe).

- IIJIOTHOCTH MeCYaHbIX U INIMHUCTBIX IPYHTOB - 1,6... 2,1 T/M3,
- CKaJIbHBIX HEPA3PBIXJEHHBIX TPYHTOB —/10 3,3 T/M3.

* BJIaKHOCTL XapaKTEepU3yHT CTEINEHbI) HACBHINICHUA TIPYHTA
BOA0M, (OTHOIIEHHME MACChI BOAbLI B I'PYHTE K Macce TBepAbIX
YACTHUIl TPYHTA)

- bouee 30% rpyHTBI CHUTAOT MOKPBIMH,
- Ilpu BaaxuocTu 10 5% - cyxumu.

* JIMIKOCTD - CIIOCOOHOCTH I'PYHTA NPHU ONPEACJICHHON BJIAKHOCTH
NPUWIMNATh K MOBEPXHOCTH PA3JIUYHBIX IIPEJIMETOB.

(Onpeneasor ycujaueM, HEOOXOAMMBIM VIS OTPbIBA MPUJIUIILIETO
npeaMera ot rpyHra (s s a0 0,05 Mna*)).

bonvwas runkocme ycnoscnaem evicpy3Ky cpyHma u3 Kosuia
MAUUHBL UTTU KY3084, YC/108US PADOMBL MPAHCROPpMA U Op.

*1 Meramackanp (Mna) = 10 aTwm.



*PasphIXJiieMOCTh - CIIOCOOHOCTh I'PYHTA YBEJIUYUBATHLCHA B 00beMe
IpU ero pazpadoorke (nepsonauanvhnoe paspvixienue). Ipu 3Tom ero
IUVIOTHOCTH YMEHbIIACTCH. Xapakrepu3yercd Ko3(p@PuuueHToM
paspbixjieHuss Kp. (OTHomieHne o0beMa paspbIXJICHHOIO K 00beMy
IPYHTA B €CTECTBEHHOM COCTOSIHUH )
Ilecuansnie 1,08...1,17, cyrimuaucrbie 1,14...1,28 1 riiMmHUCTHIE
1,24...1,3.
Y10:KeHHbIH B HACBHINb Pa3PBIXJCHHBIH T'PYHT YILUIOTHHACTCH (10X
MAaCCOM  BbILICJIEKAIIMX CJ0E€B TPYHTA WJIM  YIUIOTHCHHUS
TPAHCIIOPTOM, CMAYUBAHUA JA0XAeM M T. . OXHAKO TIpPYHT He
3aHUMAEeT TOro o00beMa, KOTOPbLIA OH 3aHUMAJ [0 PpPa3spadoTKu
(ocmamounoe  paspuixienue). Kosdbpuuuent OCTATOYHOIO
paspbixJjenus ¢pynra Ko.p,
Ilecuansbie 1,01...1,025, cyrimmauctoie 1,015..1,05,
riauaucToie 1,04..1,09.
ClienJieHUE - HAYAJIbHOE CONMMPOTUBJICHUE TPYHTA CABHUIY.

3aBHCHUT OT BH/Ja I'PYHTA U €r0o BJAKHOCTH. CHiia cuenjieHus JJIs:
Ilecuanbix (0,03...0,05 MIla, rmmuaucroIx - 0,05... 0,3 MIla.



° Yrog ecreCTBEHHOI0 OTKOCA XapakTepu3dyercsl (pU3HYeCKUMHU
CBOMICTBAMHU I'PYHTA, NMPHU KOTOPOM OH HAXOAUTCHA B COCTOSTHUH
IpeaeJJbHOr0 PABHOBECHS.

° YIJIOM €CTEeCTBEHHOI0 OTKOCAa TPYHTAa Ha3bIBAeTCHd YIoOJI,
00pa30BaHHbIA 00KOBOW MOBEPXHOCTHLI) CBOOOAHO OTCHINAHHOIO
IPYHTA M TOPU30HTAJBHOM IJIOCKOCTHIO. Besu4yuHa 3TOro yrja
3aBUCUT OT BJIAXKHOCTH M KPYIIHOCTH YACTUIl TPYHTA.

- Jlasa o0ecnmedyeHUsT YCTOMYMBOCTH 3€MJISHBIX COOPYKEHMM

(HachbIer, BBIEMOK) UX BO3BOAAT C OTKOCAMMU.

-KpyTu3Ha O0TKOCOB omnpeae/asiercsl OTHOIIEHHWEM BbICOThI OTKOCA

COOPY/KEHUS K €ro 3aJ10/KCHUI0.

*B coorBerctBuu co CHull pa3Hbie TpyHTBI HMMEOT pPa3HbIe

KO3(pPUIHEHTHI 0TKOCOB, oNpeaeasieMble UX CBOUCTBAMM.

*KpyTu3Ha 0TKOCAa 3aBUCHUT OT YIJIA €CTECTBEHHOI'0 0TKOCA.



*YieJbHOE CONPOTHBJICHHE pPeE3aHuI0 (TPYIHOCTH Pa3padoTKM)
3aBUCHUT OT:

-CBOMCTB U NoKa3aTejedd pa3padarsiBaeMoro rpyHra,
-KOHCTPYKTHMBHOI'0 MCIOJHEHHUS pPadodyero opraHa 3eMJIepoOiHOIo
WM 3eMJICPOHO-TPAHCIIOPTHOIO 000PY/10BAHUS.

C y4yeroM 3TOro B CTPOUTEJbHOM Mpou3BoAcTBe I'pPyHTHI MmO
TPYAHOCTH pa3padoTku kjaaccupuuupyrort B rpynnsl (EHuP2-1-1).
J[J1s1 OMHOKOBIOBBIX IKCKABATOPOB I'PYHTHI MOAPA3ACIAIOT HaA 6,
J[J11 MHOTOKOBIIIOBBIX JKCKABATOPOB U CKPENEpPoB - HA 2,

o151 Oysib103€epoOB U rpeiiepoB - HA 3 IPYIIIbI.

Bpyunyro -Ha 7 rpymin.




Q2.11oaroroBuresibHBIE U
BCIIOMOIaTeJIbHbIE PO ECCHI
pa3padOTKH rPyHTA

e JlomKHBI 00CCIICUNBATh:

- Ka4eCTBEHHOE M 0€30MacHOEe MPOU3BOJCTBO PadOT;
B 3aBucumoctu :

- OT MECTHBIX YCJIOBUH,

- TUIIAa BO3BOJAMMOT'0 3€MJISIHOTO COOPYKCHHUS.

 Bxiaroyaror:

Pa30uBKY 3eMJISIHBIX COOPYKeHUH

Boa00T/IMB U NOHUKEHUE YPOBHS TPYHTOBBIX BO/
BpeMeHHOe KpelieHHe CTEHOK BbIEMOK

HUcKyccTBeHHOE 3aKpeIjieHe TPYHTOB



2.1.Pa30uBKa 3eMJISIHBIX COOPYKEeHUH

YcTaHaBIUBACT U 3aKPCIJIACT ITOJIOKCHHUEC HX Hd MCCTHOCTH.

OCymIECTBIISIIOT € IIOMOIIBIO TEOAC3UYECKUX MHCTPYMEHTOB U
Pa3JIUYHBIX U3MEPUTEIBHBIX IIPUCIIOCOOICHUM.

Pa30uBKy KOTJIOBAaHOB HAUMHAIOT C BEIHOCA U 3aKPEIUIEHUS HA MECTHOCTHU (B COOTBETCTBHUU C MTPOEKTOM )
CTBOPHBIMH 3HAKaMU OCHOBHBIX pa0OuuX OCEM, B KAYE€CTBE KOTOPHIX OOBIYHO MPUHUMAIOT TJIaBHBIE OCHU
snanusd [-1 u II-11. TTocne aToro Bokpyr OyayIero KoTjaoBaHa Ha PACCTOSHHUM 2...3 M OT €ro OpOBKHU
napauieIbHO OCHOBHBIM Pa30MBOYHBIM OCSIM yCTaHABIMBAIOT OOHOCKY.

OO6HOCKa Pa30BOr0 UCIOJIL30BAHUS COCTOUT U3 3a0UTHIX B TPYHT METAJUTMYECKUX CTOEK WJIM BKOMTAHHBIX
JIEPEBSIHHBIX CTOJIOOB U MPUKPEIJICHHBIX K HUM JOCOK. JlocKka moikHa OBITh TOMIMHON HE MeHee 40 MM,
UMETh 0OPE3HYIO TPaHb, OOPAILEHHYIO KBEPXY, U ONUPATLCS HE MEHEE YeM Ha Tpu crosiouka. bosee
COBEPIICHHOM SIBJISICTCSI MHBEHTApHAsI METaJUTnUecKasi oOOHOCcKa. {7151 mpomycka TpaHCIIOPTHBIX CPEJICTB B
O0OHOCKE JTOJKHBI ObITh pa3phIBbl. [Ipy 3HAYNTEIEHOM YKIOHE MECTHOCTHA OOHOCKH JIETAIOT C YCTYIIaMHu.

Ha 06HOCKY nIepeHOCST OCHOBHbBIE Pa30MBOYHBIE OCH U, HAYMHASL OT HUX, PA3MEUalOT BCE OCTAJILHbBIE OCU
3nanus. Bee ocu 3akperisitoT Ha 0OHOCKE FBO3/ISIMU WA MPONUiIaMu U HymMepytoT. Ha meTtaminueckoit
OOHOCKE OCH 3aKpEeIUISIIOT Kpackoi. Pa3mepsl KOTJIOBaHA MOBEPXY, MOHU3Y U IPYTUE XapaKTEpPHBIE €ro
TOYKHA OTMEYAIOT XOPOIIO BUJAUMBIMU KOJIBILIKAMU MM Bexamu. [locne Bo3BeaeHNs TOA3EMHON YacTr
3/IJaHWSI OCHOBHBIE pa30MBOYHBIE OCU TIEPEHOCAT Ha €ro LOKOJIb.

JInst TMHEWHO MPOTSKEHHBIX COOPYKEHUM (HampuMep, ISl KOJUIEKTOpa) YCTPAUBAIOT TOIBKO MONEPEUHBIE
OOHOCKH, KOTOPBIE PACIIOIaraloT Ha MPSIMBIX ydacTKax yepe3 50 M, Ha 3aKpymIIeHHsX - yepe3 20 M.
OOHOCKY yCTpanBarOT TAK)KE€ Ha BCEX MUKETAX U TOUKAX Mepeaoma mpoQuils.



2.2. BOI100OT/INB M MOHUKECHUE
YPOBHSA I'PYHTOBBIX BO/JI

* IIpu yCTpOMCTBE BBIEMOK, PACIIOI0KEHHBIX HHKE YPOBHS IPYHTOBBIX
BOJ, HEOOXOIUMO:

-0CYuIams 800OHACLIWEHHBIU 2PYHM W O0ECIEUNBATh TAKUM O00pa3oM
BO3MOKHOCTb €ro pa3pabOTKHU U YCTPOKMCTBA BHIEMOK,

B ICPpHUOA BLIIIOJHCHHNA B HUX CTPOUTCJIbHBIX pa60T CJICAYCT:

-npedomepawiams nonadaxue TPYHTOBOM 6006l B KOTJIOBAHbI, TPAHIIIEH U
BBIPAOOTKH.

* D(PEeKTUBHBIM TEXHOJOTMYECKUN OPUEM - OMKAYKa TPYHTOBOM 800WL.



OTKpBITHIN ¥ 3AKPBITHIH BOJAOTOJIUB

Ha BbrleMKax (KOTJIOBaHAaX Y TPAHIIESAX) YPOBEHb TPYHTOBBIX BOJI
MCKYCCTBEHHO TTOHUXKAIOT

1)OTKpBITHIN IIpu MaJjioM npUTOKE
BOJXOOT/IMB I'PYHTOBBIX BO/ Mo Hauana
i i +
2)3aKpLITI>£I/I 3HAYUTEJbHBIA IPUTOK NPOU3BOACTBA
(TPYHTOBbBIN), 0oJIbIIASA TOJIIMHA
paodoT

CTPOMTEJIbHOE pa3padarbIBaeMoro
BOJIOTIOHMKEHHE BOAOHACBHIIIEHHOIO CJIO0sI



OTKPBITHIN BOAOOTIUB

* OTkauKy npOTEKArOMIEN BOAbI HEMOCPEJIICTBEHHO U3 KOTJIOBAHOB WU
TpaHure. [IpuTok BoJIbI K KOTJIOBaHY (JICOWT) paCCUUTHIBAIOT I10
(opMysIaM yCTaHOBUBILIETOCS ABUKEHUS TPYHTOBBIX BOJ.

* I'pyHTOBasi BOJIa, 4€PE3 OTKOCKHI M JHO KOTJIOBaHA => BOJOCOOPHBIC
KaHaBbI™* => NpUIMKH (3yMII(PbI) =>> HACOCAMHU.

* Henocrarok. Cybddo3ust rpynra. Boga, nporekaromas dyepe3 JTHO U
CTEHKM KOTJIOBAHOB, PAa3KWKAIOT TPYHT W BBIHOCUT M3 HETO HAa
IOBEPXHOCTh Menkue 4vactuupl. (B pesyabrare - Hecymas
CIIOCOOHOCTB I'PYHTA B OCHOBAHHUSX MOKET CHU3UTHCS).

* | pYHTOBBIW BOJAOOTINUB, UCKIKOYAIOIIUN ITPOCAYMBAHUE BOJIBI YEPE3

OTKOCBI 1 JHO npeénoqmumeﬂbHee.
*BonocOopHbIe KaHaBbI YCTpauBaroT MupuHOoM mo aay 0,3...0,6 u rmyOuHoi 1...2 M ¢ yKIIOHOM
0,01...0,02 B cTopoHy NpUSMKOB. [[pHUSIMKH B YCTOMUUBBIX TPYHTAX KPEMST AEPEBIHHBIM CPyOOM
u3 OpeBeH (0e3 AHa), a B OIUIBIBAIOIIMX - IIIITYHTOBOMN CTEHKOM.

**Cyhdosust (0T JaT. suffosio — MOAKAIBIBAHUE)



I pYHTOBBIM BOAOOT/INB

* OOecneunBaeT cHUKeHUE YpoBHs I'B Huke nHa Oyaylinel BEIEMKH.

HGH[!C[!BIBH&H omka4dKka BOAbl BOOOIIOHU3UTCIbHBIMHN YCTAHOBKAMU K3
CUCTCMBbI TpY6‘IaTI>IX KOJIOAICB U CKBA’KHUH, PACIIOIIOKCHHBIX 60KpPY2
KOTJIOBAHA WJIN BIOJIb TPAHIIICH.

OcHOBHBIC
CII0COOBI

BAKYYMHbBIHN




1)ArinopuabTpoBbLIM CIOCO0

* NUrmopuibTpoBbIE YCTAHOBKHU:

- CTJIbHBIE TPYOBI C PUIIBTPOM BHHU3Y,

- BOOOCOOPHBIN KOJIEKTOD,

CaMOBCAChIBAIOIINN BUXPEBOU HACOC.

* IlorpyxaroT B 0OBOJHEHHBIN I'PYHT IO IIEPUMETPY KOTIOBAHA.

* HaubOomnee >pPekTuBEeH B YHCTHIX MECKaX M MECUYaHO-TPABEIIMCTHIX
I'PYHTax.

HauOonbliee MOHMKEHUE YPOBHS TPYHTOBBIX BOJ -5 M.

* Ilpu Oonpiel rMyOMHE MTOHUKEHUS - JIBYXbAPYCHBIC YCTAHOBKH.



IpuHuun nercTBUA

* DuIBTpPyIOIIEE 3BEHO COCTOMT M3 HApPy>KHOW MNEPOOPUPOBAHHON M
BHYTpEeHHEM T1iIyxol TpyObl. HapyxHas TpyOda BHH3Y MMeEET
HAKOHEYHHUK C [IAPOBBIM U KOJILIIEBBIM KJIallaHAMU. Ha moBepXHOCTH
3¢MJIM UITIO(DUIBTPBI PUCOCAUHSIIOT BOJOCOOPHBIM KOJUIEKTOPOM K
HAacOCHOM ycTraHOBKe. Ilpm paboTe HAcCOCOB ypOBEHb BOJbI B
UIJIOQUIBTPAX MOHMXKACTCA M H3-3a JPCHUPYIOIIMX CBONCTB I'pyHTA
OH MOHMKAETCS U B OKPYKAIOIIUX IPYHTOBBIX CIIOAX, 00pa3ysi HOBYIO
pa3HMIlY YPOBHS I'PYHTOBBIX BOJ. UTrmouiabTpsl MOrpyKaroT B TPYHT
yepe3 OypoBbI€ CKBOKHMHBI MM MyTEM HarHeTaHusi B TpyoOy
uroguiaskTpa BoAbl Ioa aaiaeHueM g0 0,3 Mlla (rugpaBiauueckoe
norpykenue). Iloctynas Kk HaKOHEYHHKY, BOJa OMYCKAaeT IIapOBOM
KJIarnaH, a KOJbIIEBOM KJjamlaH, OTXXUMAEMbIM MPU OSTOM KBEPXY,
3aKpBIBACT 3a30p MEKAY BHYTPEHHEW M HapyKHOM TpyOamu. Beixos
U3 HAKOHEYHUKA TOJ JABJICHUEM, CTPYs BOIblI Pa3MbIBAET TPYHT U
obecneunBaeT norpy;xenue urinoduisrpa. Korga Boma BcaceiBaeTcs U3
IrpyHTa 4Yepe3 (QUIBTPOBOE 3BEHO, KJAaHbl 3aHUMAKOT OOpaTHOE
MTOJIOKEHUE.



2)BakyyMHBIH CIIOCO0

* BakyyMmHBIE YCTAaHOBKM MCHOJIB3YIOT JJIsI TIOHWKEHUS YPOBHS
I'PYHTOBBIX BOJI B MEJIKO3EPHUCTBIX IrpyHTax
(MITTOPUIIBTPOBBIE YCTAHOBKHU HELIEIECOOOpa3HBI).

IpuHOMI JecTBUA.

* Pabouyro Boxmy mom paBiaeHmeM 750..800 klla momaror B
KOJIBIIEBOE€ MPOCTPAHCTBO MEXJY BHYTPEHHEU M HAPYKHOU
TpyOaMH, U 4YE€pe3 KEKTOPHYIO HACAJKy OHa YCTPEMIISIETCA
BBEpX II0 BHYTpeHHEH TpyOe. B pesynbrate pe3koro
M3MCHEHUS CKOPOCTH JBWKCHHS paboyel BOABI B HACAaOKe
CO3/IACTCS pa3pEKEHUE U TEM CAMBIM OOECTIEYUBAECTCS TIOACOC
IPYHTOBOM BOJIbI. [ pyHTOBAasi BOJila CMEIIMBAETCA C pabodeH U
HAPABJISAECTCA B IUPKYJISAIUOHHBIA PE3EpByap, U3 KOTOPOIO
M30BITOK  BOABI (32 CYET IMOCTYIUICEHHSI T'PYHTOBOM)
OTKAQUMBACTCS HU3KOHANIOPHBIM HACOCOM WJIM CJIHABACTCA
CaMOTEKOM.



3)SABJIeHHE JIEKTPOOCMOCA

° J... - JBWXKCHHUE KHUJIKOCTA YEPE3 KaAIWISAPbl WA TOPUCTHIE

auadparMel MpU HAT0KEHUH BHEIITHETO JICKTPUYECKOIO I10JI.

Hapsiny ¢ urnmodunsTpamu B rpyHT Ha pacctosHuu 0,5...1 M ot
UIJIO(UIBTPOB B CTOPOHY KOTJIOBAaHA IOIPY’KAlOT CTalIbHbIE TPYObI
UId CTepKHU. MIIopuibTphl MOAKIIOYAIOT K OTPUIATECIbHOMY
(katog), a TpPyObl WM CTEPXKHH - K IOJ0KHUTEIBHOMY MOJIOCY
MCTOYHHMKA MOCTOSIHHOT'O TOKa (aHO.).

IpuHoun aercTBus

DJIEKTPOJIbI pa3MeIIaloT APYr OTHOCUTEIBHO Jipyra B maxmarHoMm nopsake. Illar,
WJIN PAaCCTOSTHUE AaHOAOB M KAaTOJIOB B CBOEM Psily, OAMHAKOB - okoyo 0,75... 1,5 m.
AHOIBI U KaTOJIbl TOTPYKAIOT HA OJHY M Ty K€ IyOuHy. B KauecTBe MCTOYHMKA
ANCKTPONUTAHMUSI  NIPUMEHSIOT  CBapOYHBIE  arperarbl WM HEPEABHKHBIC
npeoodpaszoBaread. Ilog aeMcTBUEM AISKTPHUYSCKOIO TOKA BOJA, COACpIKaIlasics B
opax IpPyHTa, 0CBOOOXKIAETCA 1 MIEPEMEIIACTCS B CTOPOHY MINIO(PUIBTPOB. 3a CUET
JIBWKEHUS BOJBI KOA(D(PUIIMEHT (PUIBTPAIIMHA TPYHTA YBEIUUYUBACTCS B S...25 pas.



2.3. BpemeHHO€ KpelnieHne CTEHOK BbIEMOK

BonoHacCkIIIEHHBIN TPYHT, CTECHEHHBIE YCIIOBUSA, HEBO3MOXHOCTh
TpeOyeMBbIX OTKOCOB - 3aKPEIJISIOT BEPTUKAIbHBIC CTCHKH.

e IInyHT — camblii goporoi. OOecCIeuMBacT yCTOMYHMBOE COCTOSIHHUE
IpyHTA 3a MpeAeIaMu BBIEMKH. 3a0MBAIOT J10 €€ pa3padOTKHU.

* PacnmopHoro (ropusoHTaJbHO-PAMHOIO) THIIA - CaMbId NIPOCTOM.
CTOlKH, TOPHU30HTAILHBIC HOCKM WJIH JOIIaThle (CIUIOIIHBIC W HET)
IIUThI, PACIIOPKH, IPHKMMAIOIIME UX K CTeHKaM TpaHiueu. [Ipu cyxux
WA MAJIOBJIAXKHBIX TPYyHTaX, TpaHIICH 10 4 M.

* IlogkocHOe KpemJieHHe - IMUTHl WM JOCKH, IPMKATbl K TPYHTY
CTOMKaMH, PacKpPEIUICHHBIMU MOAKOCaMM M yropaMH. OrpaHuydeHo
(HOAKOCHI M YIIOPBI, PACIIOJOXKECHHBIE B KOTJIOBAHE YCJIOXKHSIOT
pabory). Ha mmpokux KoTjioBaHax.

e IHBeHTapHBbIEe pacOpPHbIe PaMbl U3 TPYyOUaThIX CTOCK U PACHOPOK
HanoOonee 3¢ PpekTUBHBI (Maias Macca, JIETKU MOHTaX).

[Ipunnun geiicTBusi. Merannuyeckue TpyOuaThie CTOMKHU MO BBICOTE UMEIOT OTBEPCTHUS JIJISl KPEIUIEHHS pacropok. Pacnopka
TEJIECKOMMYECKOTO THUIA COCTOUT M3 HAPYXHOM M BHYTpPEHHEH TpyO, MOBOPOTHON My(THl M OMOpHBIX yacted. B
3aBUCUMOCTH OT UIMPHUHBI TPAHIIEH PACCTOSHHME MEXKIY CTOMKAMM YCTAaHABIMBAIOT MyTEM BBIIBMXKCHUSI BHYTpPEHHEU
TpyOBl M3 HAPYXHOW U (UKCUPYIOT OOJITOM, BCTaBIsieMbIM B OTBepcTHsl TpyO. [lomHoe mpuxkarve HMTOB K CTEHKAM
BBIEMKH OCYIIECTBIISIIOT TOBOPOTOM MY(PTHI C BUHTOBOM HApPE3KOM.



2.4. UCKYCCTBEHHOE 3aKpeIJIeHHe I'PYHTOB

* B 3aBucumocTH OT: a)(pU3HUKO-MEXaHUYECKUX CBOWMCTB I'pyHTa, 0)ero
COCTOSIHHS, B)TpeOyeMOM CTENEHHM M Ha3HAUYCHUS 3aKpeIICHUS
IIPUMEHSIOT:

C 1)3amopaxxkuBanue

Co31a10T BOKpPYT

2)llemenTanus

pa3padaTrbIBaeMbIX
3)burymusanusa BEIEMOK
4)XuMHYeCKUH BOIOHENIPOHULIAEMbIe
S)TepmuuecKkui 3aBeChbl HJIM NOBLIIIAIOT
6) ek TpUeCKHii HECYUIYI0 CIIOCOOHOCTD

IPYHTOBBIX OCHOBAHU N

7)JIeKTPOXUMHUYECKUH

' bl IIPOYHOCTh TPYHTA, OH CTAHOBUTCH
IX CIIy4dasX - BOJOHECITPOHUIIAEMBIM



1)3amopa:xxuBanue rpyHTOB

* IIpuMeHsIOT B CMJIBHO BOJOHACKIIIEHHBIX I'PYHTaX (IJIBIBYHAX) OPHU

pa3paboTKe rMyOOKUX BBIEMOK.

IpuHOMn gencTBUA

[To nepuMeTpy KOTIIOBaHA MOTPY>KAIOT 3aMOPAKUBAIOIINE KOJIOHKH U3 TPYO, COCTMHEHHBIX
MEXJy co00i TpyOOmpOBOAOM, MO KOTOPOMY HArHETalT CHEHHAIbHYIO KHUIKOCTH -
paccon (pacTBOpPBI COJIEM C HHU3KOM TEMIEpPaTypol 3aMep3aHusi), OXJIAXICHHBIN
XOJIOJWJIBHOW yCTaHOBKOM 110 -20... -25°C. Paccon B XOJOAWIBHOW YCTAHOBKE OXJIAXKIAIOT
TaK Ha3bIBAEMBIMH XJIAJ0Ar€HTAMHU - aMMHAK, PEXKE YINICKUCIOTa (IUOKCH]T YIIIEPOIa).

OxnaxaarIIMe Uriibl COCTOAT U3 HAPYKHBIX TPYO, 3aKPBITHIX M 3a0CTPEHHBIX CHH3Y, U
BHYTPEHHHUX, BCTABJICHHBIX B HUX KOAKCUAJIILHO U OTKPBITBIX CHU3Y. Paccomn nmocrtymaer Bo
BHYTPEHHIOIO TPyOy, a B HIM)KHEHW YaCTH KOJOHKH IEPEXOAUT B HAPYKHYIO TpyOy, IO
KOTOPOM TIOJIHUMAETCS BBEPX, IIOCJIE YEro HAIPABISICTCI K CICAYIOIEH KOJOHKE.
OkpyXarluid TPyHT 3aMep3acT KOHICHTPUUECCKUMHU I[WJIAHIAPAMUA C TOCTEIICHHO
YBEJIMYHUBAIONIMUMUCS JAUAMETPAMU. OTH UWJIMHAPBI CMEP3AIOTCS B CIUIOMIHYIO CTECHKY
MEp3JI0TO TPyHTA, KOTOpas BBITIOIHAECT (PYHKIIMIO KOHCTPYKIIMH OTPa)KICHUS BPEMEHHOMN
BBIEMKH. PaccrosHue MeXay KOJIOHKAMH 3aBUCUT OT THJPOTCOJIOTHYECKUX U
TeMIEpaTypHbIX YCJIOBHM IPOU3BOACTBA PabOT, INTyOMHBI BBIEMKH M Ha3Ha4daeTcs B
cpenneMm ot 1,5 1o 3 m.



2),3)llemeHnTanusa 1 OMTYMHU3ALUS

* MubenupoBaHus INEMEHTHOTO PACTBOpPA WM PA3OTPETHIX OUTYMOB
OPUMEHSIIOT IS TIOPUCTBIX TPYHTOB C BBICOKMM KOA(DP(HUIIHMEHTOM
(HIIbTpaLHU, a TAK)KE TPEIIMHOBATHIX CKAIBHBIX TTOPOJ.

4)XI/IMI/IquKI/Iﬁ CImocoo - 3aKpEIUIAIOT IECYaHbIE U

JECCOBBIC™ T'PyHThl IIOCPEJCTBOM HAarHeTaHWs B HHUX 4Yepes
MHBEKTOPBI** XUMHUUECKHUX pacTBOPOB. M.0.: 2-X 1 OAHOPACTBOPHBIH.

IpuHoun gencTBus

* JIByXpacTBOpPHOE 3aKpeIICHHE 3aKJII0YaeTCs B IMOCJEI0BAaTeIbHOM HArHeTaHWW B TPYHT
CHayaja BOJHOTO pacTBopa cuiaukara Harpus Na2Si03, a 3arem xjopucroro kanbius CaCl2.
PacTBOpBI BCTYIAIOT B pEaKIUI0 U 00pa3yroT Telib KpeMHueBol kucinoThl nS102 x mH2O0,
KOTOPBIA OOBOJIAKMBAET 3€pHA I'PYHTA M, TBEPAES, CBS3BIBAET UX B MOHOJIUT. DTOT CIOCOO
NPUMEHSIOT B JIOCTaTOYHO XOPOIIO APCHHUPYIOMMX PyHTax (KoddduiueHT dpuiasrpanun >2
m/cyT). [Ipu aTom mpounocts PyHTa qocturaet 1,5...3 Ml1a.

* OnmHOpacTBOpPHOE 3aKperieHHue (CMECh CHUIMKaTa HATPUS W OTBEPAWUTENS) TMPHUMCHSIOT IS
cmaboapenupyonmx GyHToB ¢ K03 dunuentom drmiprpanuu Meree 0,3 m/cyT. IIpodHOCTS
3akperieHHoro gynra cocrasnuser 0,3... 0,6 MI1a.

*3aneratoT Ha 3HAUUTENBHOM YacTu Tepputopun Poccuu
**CnennanbHbIe TPYOHI .



S)TepaneCKoe 3aKpeIrieHue

e Jlms néccoBeix TrpyHTOB. Peammsyercs OOXHIOM pacKajaeHHBIMU
razaMy, HarHeTaeMbIMH Ye€pe3 CKBaXXMHY B NOpHl TIpyHTa. ['a3bl
00pa3yroTCs IPHU CKUTAHUM JKUJKOTO WM Ta3000pa3HOro TOILIMBA,
MOJaBa€MOr0 B TOJILy TIpPyHTa BMECT€ C BO3AYyXOM 4epe3
Kapomnpo4dHbIe TPYOhl B 3apaHee NPOOYyPEHHYIO CKBAKUHY.

6)JjIeKTPUYECKUHA CIIOCO0

3aKpeIUIAIOT BIAXKHBIC TNIMHUCTHIE TPYHTHL. D((PEKT AIEeKTpoocMoca.
Yepes IpyHT OPOMYCKAKOT IMOCTOSAHHBIU JIEKTPUYECKUU TOK. lJnMHa
OCYIIIAETCs, CUIBHO YIIJIOTHSETCS M TePSET CIIOCOOHOCTh K ITYYCHHUIO.

7)IJIeKTPOXUMHUYECKUHA CIIOCO0

* OJIHOBPEMEHHO C TOKOM B I'PYHT BBOJST 4yepe3 TPYOy, SBISIONTYIOCS
KaToAOM W  HHBEKTOPOM, pACTBOPbl XHMHYECKHUX JOOABOK,
YBEJIMYHUBAIOIINE TMPOBOAUMOCTh TOKa. MHTEHCHMBHOCTH Tporecca
3aKPETIJICHUS TPYHTA BO3PACTAET.



§3. Pazpadorka rpyHra
MeXaHH4YeCKHUM MeTOA0M

Tonbko pa3pabarbIBacT IPyHT PazpabarbiBaeT u nepeMeniaet-
- 3eMJIepoiiHasA 3eMJICPOMHO-TPAHCIIOPTHAS

3.1. 3emurepoiiHbIe MAIIUHDI

- MHOIr0KOBIIOBbIE IKCKABATOPHI HENMPEPHIBHOIO 1ENCTBUA

* B ocHOBHOM J1J1s1 pa3paOOTKH TpaHIIECH.
* Pabouwuii opraH - SIBJISIETCSI KOBIIOBAS 1I€Mb WUJIX KOBIIOBBIA POTOP

- OIHOKOBIIOBbIE IKCKABATOPHI - HANOOJIBIIIEE TPUMEHECHUE.

* C koBmomMm BMecTUMOCThIO 0,15...2M3, pexe 1o 4 m3.



1)IKckaBaTop ¢ NpsAMOM JIONATOH

2)IKCKABATOP C OOPATHOHU JIOIIATOHU

3)IKCcKaBaTOP-AparjianH

4)IkckaBaTop-rpeudep

30Ha ACWCTBHUS DKCKABaTOpa Ha JAHHOM ITO3UIIUH, HA3bIBAIOT 3a00eM




1)IKcKaBaTop ¢ NPAMOH JIONATOHU

* Jlna pa3pabOTKU TPYHTOB, PACTIOJIOKEHHBIX 8blULE VPOBHS CMOSHKU
IKCKaBaTOpa, IPEUMYIIIECTBEHHO C IIOIrPy3KOM HA TPAHCHOPT.

* Brlemka rpyHTa OCyIIECTBIISIETCS JIO00OBBIMH U 0OKOBBIM 3a005IMH.

B 100060Mm 3a00e 3xckaBaTop pa3padarbiBaeT PYHT BIlepeau cedst U

OTIPY:KAeT €ro Ha TPAHCIOPTHLIE CPeACTBa, KOTOpPbIE MOAAIT K
IKCKABATOPY 10 THY 3200s.

Pa3pa0doTKa rpyHTa cCmoco0oM 00Kk06020 3a00:1. IKCKABATOP Yepnaer
IPYHT TNPEUMYUIECTBEHHO C OJHOW CTOPOHBI IepeMelleHusT |
YACTHUYHO BIepeau ceds

* Bbonee a3 pekTUBHBIM SIBIISICTCS 00KOBOI 3a00H.

TpancnopT nojaeTcs 1moj morpy3Ky cOOKy BbIPaOOTKH, YEM JIOCTUTACTCS
3HAUUTEILHOE YMEHBIIICHHUE yTjia IIOBOPOTA CTPEJIbl IKCKaBaTopa



2)IKCKaABATOP C OOpAaTHOM JIOIIATOM

* HCHOJIB3YIOT MPU Pa3padOTKE IPYHTOB, KOTOPHIC HAXOAATCS HUICE
YPOBHS CTOSSHKH 3KCKaBaTOPa, ¥ MPEUMYIIIECTBEHHO MMPH PHITHE
HEOOJIBIIINX KOTJIOBAHOB M TPAHIIIECH.

* Pa3paboTKy rpyHTa BeAyT J00OOBBIM MM OOKOBBIM 3a00€M C
OI'PY3KOM ITPyHTa B TPAHCIIOPTHBIE CPEJICTBA WIIM YKIIAAKOM B OTBAL.

3)IKCcKaBaTOP-AparjIanH

* JIns pbIThsl NIYOOKHUX KOTIIOBAHOB, IIIUPOKUX TPAHIIEH, BO3BEICHUS
HaCBINEN, pa3pabOTKH TPYHTA U3-TI0JT BOJBI U T. TI. IX mpuUMEHSIOT
TAKXKE JUIS1 OTACIOYHBIX 3€MIISTHBIX PA0OT MPH TIJIAHUPOBKE IUIOMIAIEN
1 3a4UCTKE OTKOCOB.

4)IdKckaBaTop-rpeundep
 JIJ1s1 pBITHS KOJOALEB, Y3KUX NIYOOKHX KOTJIOBAHOB, TPAHIICH 1

APYTUX COOPYKEHHM, 0COOCHHO B YCIIOBUAX Pa3padOTKHU I'PYHTOB
HUKE YPOBHS I'PYHTOBBIX BOJ



JKCKABATOP-ApAarjiauH
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3.2. 3eMJIePOMHO-TPAHCIIOPTHHIE MAIUHBI

< Ckpenep > ByJiba03ep >

Ckpenepsbl

[Ipu OTpBIBKE KOTJIOBAHOB M INIAHUPOBKE ITOBEPXHOCTEH MPUMEHSAIOT:
)ITpunenneie (¢ 00beMoM KoBIia 3, 7 u 8§ M3),

2)Ilonynpuuenssie (¢ 00beMoM KoBia 4,5 M3)

3)CamoxoaHbie (¢ 00beMoM KoBiia 8, 15 u 25 M3) ckpenepsl.

1)u2) npu tpancrioptupoBke rpyHra Ha 1000 m, 3) - 1o 3000 wm.
TpaekTopuy ABM:KEHHMSI CKpenepoB (BHI COOPYKECHHUS, B3aMMHOE
PacoI0KEHUE MECT Pa3pabOTKU M YKJIAJIKU I'PYHTA, MECTHBIC YCIIOBHS):
DIUIMIITUYECKAsl, CHUPAIBHYI, «BOCBMEPKOW»,  3uIr3aroodpasHas,
YEJIHOYHO-TIONIEPEYHAs U YETHOYHO-IIPOI0JIbHAS.



Ckpenep







byabao3epsbl

 PazpabGarpIBalOT TIpyHT B HEMIYOOKHMX M HOPOTSIKEHHBIX
BBIEMKAX U pe3€pBax JJisd NEPEMEIICHUS €r0 B HACHIITU OOBIYHO
Ha pacctossaue 10 100 m .

* [IpumMeHSOT TaKKe 1J1:

-OKYYHUBAHUSA TPYHTOB,

-00paTHOM 3aCHINKHU TPAHIIECH 1 Ma3yX KOTJIOBAHOB,

-3a4MCTKH JIHA KOTJOBAHOB ITOCJIE YKCKABAaTOPHBIX pa0OT,
-pa3paBHUBAHUS U TUIAHUPOBKU IPYHTA.

* B mukJ padorsl Oyiban03epa BXOIST CICIYIOIIUE ONEPAIUH:
- p€3aHure ¥ Ha0Op IPyHTA IYTEM CHATUS CTPYKKH IO YKJIOH,

- OIEePEMEIIICHNE IPYHTA C HAJIBMXKKOM €ro 0TBajioM OyIibjo3epa,

- pasrpy3Ka I'pyHTa,

- ¥ BO3BPATHBIU XOJOCTOHU XOJI.




3.3. BoinosiHsieMbie padoThI
YKIaAKa ¥ YILIOTHEHHUE I'PYHTA npa:

-IJJAaHUPOBOYHBIX padoTax,
-BO3BEJICHUH Pa3JIMYHBIX HACHITIEH,
-00paTHBIX 3aCHINKaX TPAHIICH U Ma3yx (PyHIaMEHTOB.

I uapoMexaHMYeCKHUM METOI nepepaGorky rpynta

*TexHojorus: pa3padoTKa IrpyHTa B 3a00€, IIEPEBOJI €ro B MOJYKHIKYIO
Maccy (Iynpmny), TPAaHCHOPTUPOBAHHWE M YKJIadgka (HAMbBIB) MYJIbIIbI B
COOPY>KEHHE WUJIM B OTBAlL.

e[ [e1ecooOpa3zHo mpu OOJBIIMX 00bEMax, YCTPOMCTBO HACKINIEH C MHH.
0CaJKOM, HaJIn4ue OOJIBIINX PECYPCOB BOJBI U AJICKTPOIHEPTUH.

Pa3pa0orka rpyHra OypeHuem

*[Ipu uccnemoBaHuu CBOWCTB U KA4E€CTBA TPYHTOB, ONPEACIIEHUN YPOBHSA

IPYHTOBBIX  BOJ, YCTPOMCTBE  CKBaXXMH  BOJAOCHAOXEHHUS U
BOJOITOHMKEHUSI TPYHTOBBIX BOJI, YCTPOWCTBE CBaWHBIX (DYHIaMEHTOB,
MCKYCCTBEHHOM 3aKPENJICHUU T'PYHTOB U T. II.



Pa3pa0dorTka rpyHTa B3pbIBOM

* B3pbIBHBIM CIIOCOOOM B OCHOBHOM PBIXJISIT CKaJIbHBIE IIOPOJBI C
NOCHCAYIONIE MX pa3padOTKOM 3eMJICpOMHBIMU MAaIllMHAMH U
CKaJ10yOOpOYHBIMHU ME€XaHHU3MaMH.

* B0O3BOAAT 3€MIISIHBIE HACBLINIM U IIEPEMBIYKH, YCTPAUBAIOT BBIEMKHU
1. KOTJIOBAHOB, JOPOT U T. M., APOOST MEP3JIbl€ IPYHThI, BaIyHHI,
BAJIAT JIEPEBbs, KOPUYIOT [THU, YILUIOTHSAIOT TPYHTHI U JIP.

Pa3pa0doTka rpyHTa B 3MMHHX YCJI0BHUAX

* B 3aBHUCHUMOCTH OT KOHKPETHBIX MECTHBIX YCJIOBUN METO/IbI:
1) IlpenoxpaneHue rpyHTa OT IPOMEP3aHUS U MOCIEAYIOIIAs
pa3paboTKa OOBIYHBIMU METOJIAMH,
2) Pa3zpaboTkoii Mep3JI0ro IpyHTa ¢ NPEeABAPUTEIILHBIM PHIXJICHUEM,
3) HenocpencTBeHHOM pa3pabOTKOM Mep3JIOro IpyHTa,
4) OTtTanBaHuE TPYHTA U €ro pa3padOTKOM B TaJIOM COCTOSHHUH.



Q4. KOoHTpOJIb KauecTBA

*B 00111€M cIyuyac BKJIIOYAET:
-IIOJIOKEHUE BBIEMOK M HACBIINIEH B IJIAHE M I10 BBICOTE,
- TEOMETPUUYECKHUE Pa3MEPBI 3€MJIISTHBIX COOPYKEHUM,
- CBOMCTBA I'PYHTOB, 3JIETAIOIINX B OCHOBAHUH COOPYKEHUM,
-CBOWCTBA I'PYHTOB, UCMIOJIb3YEMBIX JJI1 HACBIITHBIX COOPYKEHUU,
-KaQUeCTBO YKJIQJKH TpPyHTa B HAChIIM W OOpaTHbIE 3aCHIIKU
(XapaKTEpUCTUKHU YJIOKEHHBIX U YIIIOTHEHHBIX TPYHTOB).
*[IOCTOAHHBIM  KOHTPOJIb  KAueCTBA  OCYWIECTBJSIOT  JIMHEUHbBIE
MH)KCHEPHO-TEXHUYECKHUE PAOOTHHUKHM.
*Opra’nv3yrOT MOBCEAHEBHbIA ONEPANMOHHBIA KOHTPOJIb, KOTOPBIM
OCYILIECTBIISAIOT:
-IIPOM3BOJIUTEIIN PA0OT U MacTepa C MPUBJICUCHUEM
-IPEJICTABUTENECH I'€0/Ie3UNYECCKON CIY>KOBI 1
-CTPOUTEIBHOM (IPYHTOBOM) 1a00paTopuun






