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BBEJIEHHUE

MHxeHepHO-TeoNornyeckue W3bICKAHUs BBINOJHSIOTCS B CaMBIX
Pa3sHOOOpa3HbIX TEOJOTMYECKUX W NPUPOJHO-TEXHOTCHHBIX YCIOBUSIX,
KOTOpbIE 4acTo OBIBAIOT  OCJIOKHEHBl HAJIMYUEM  HEYCTOWYMBBIX,
0OBOJJHEHHBIX U CIIENU(UUECKUX TPYHTOB, & TAK)KE BEPOSITHOCTHIO Pa3BUTHS
OMACHBIX TEOJIOTUYMECKUX WM HHKXECHEPHO-TEOJOTHYECKUX IPOLECCOB.
IlooToMy B Takux YCIOBHAX HHXCHEPHO-TEOJOTHUECKUE H3BICKAHHS
BBIITOTHAIOTCS O CIIEIMAIBHBIM TPEOOBAHUSM.

bakanaBpe! HanpaBieHus: « CTPOUTENBCTBA» NP U3YIEHHH KYPCOB
«['eonorusa» n «MexaHHKa TPYHTOBY MOIy4YarOT 0a30BbIC 3HAHMS B 001aCTH
HMH)KEHEPHO-TEOJIOTUYECKNAX YCIOBHH, CBONCTB TPYHTOB U IPOBEICHUS
HMH)KEHEPHO-T€0JIOTHYECKUX M3BICKaHUH i cTpouTenscTBa. OnHako, B
JaHHBIX Kypcax JeTajJbHO HE PAacCMAaTPHUBAIOTCSA CIIOXKHBIE HHXKEHEPHO-
Te0JIOTHYEeCKUEe YCIOBHS M OIACHBIE Te0JIOTHUeCKue Ipolecchl. JlaHHas
JUCUMIUIMHA TpHU3BaHa OoJjiee MOJPOOHO O3HAKOMHUTH CTYAEHTOB CO
cnenuUKOil  MPOBEACHUS  U3BICKAHUHA B CJIOKHBIX  WH)KCHEPHO-
Te0JIOTHYECKUX YCIOBUAX, M MPENOJaeTCsl MaruCTPaHTaM, IPOIODKAIOIINM
o0ydeHue 1o MporpaMMaM MarkcTpaTypsl HarpaBieHHs «CTPOUTEIBCTBOY.

B mpomecce 00ydeHHS ~MarucTpaHThl — CIYHIAOT  JICKIWH,
CaMOCTOSATENIFHO pabOoTaIOT € JUTEPATypoOl M INEKTPOHHBIMH PECYpCaMH,
BBINOJHAIOT KOHTPOJIBHYIO paboTy U CAAIOT 3a4eT.

Lens ocBoeHMs  AUCHMIIIMHBL: IPAaBUIBHO  OLIGHUBaTh U
HCTIONB30BaTh B CTPOUTENHCTBE HH(DOPMAIUMIO O CIOXKHBIX HHXXEHEPHO-
Te0JIOTHYECKUXYCIOBUIX, 3HAaTh OCOOEGHHOCTH, TpeOOBaHHMA U OOBEMBI
M3BICKATEIBCKUX PaboT.

B pesynbraTe 0CBOSHHS JUCHUIUIMHBI 00y4JarOIIUIACS TOJDKEH:

3HaTh:

e GakTOphl BIUSHUSA W KaTeTOPUH HWH)KEHEPHO-T€OJIOTHYECKHUX
YCIIOBHUH.

® CcoJIepKaHUe M3BICKATENLCKUX padoT

® TpeOOBaHMS K MH)KEHEPHO-T€0JIOTHIECKUM U3BICKAHUSAM B CIIOKHBIX
YCIIOBHSAX

Ymern:

® QHATM3WPOBATH M OLIEHUBATH MHXECHEPHO-TEOJIOTHUYECKHE YCIOBHS
cTpoutenbcTBa 00bekToB [1I°C;

® 000CHOBAaHHO BHIOMpATh BHJ Pa3BEJOYHONH TOPHOH BBIPAOOTKH,
OTIpenemsTh 00BbEMBl HM3BICKATEIbCKUX paboT M METoJbl MX 00pabOTKH B
CIO0’KHBIX MHXEHEPHO-TE€OJOIMYECKUX YCIOBUIX.

Baanern.:

® Mpo¢eCcCHOHAIBHBIM MAacTEpPCTBOM BOCIIPHHHMATh W IPAaBHIIBHO
HCTIONB30BaTh B CBOEH paboTe MHKEHEPHO- I'COIOTHIECKYI0 HH(OPMAIIHIO,
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00OCHOBaHHO €€ IPHMEHATh IIPU IPOCKTUPOBAHUM M CTPOUTEIILCTBE
MIPOMBIIIICHHBIX U IPAXKJIAHCKUX OOBEKTOB, B TOM YHUCIIE C HCIIOJIb30BAHUEM
IIBK.

Pedepat (koHTpONBHAsS padoTa) COCTOUT U3 JABYX BOMpOcoB. Tema
pedepara (KOHTPOIBEHON PabOTHI) BHIOMpPAETCS IO KOHTPOJIBHBIM BOIPOCaM
mo mocuenHedl 1mmppe 3adeTku (TMEpBBIH  BONPOC BBIOMpaeTcs U3
KOHTPOJBHBIX BompocoB Nel-9, Bropoii u3 11-20 coorBeTcTBeHHO). Pedepat
craercs Ha kadenpy s IPOBEPKH 3a JIBE HEACNH 10 3a4eTa.

1.0AKTOPBI BJIMSIHUSA HA HNHXEHEPHO-
I'EOJIOI'MYECKHUE YCJIOBUSA

WHKeHepHO-Te0JI0rnYecKue paboThl MPU pa3Be/IKe, BHIMOJIHIIOTCS C
LIEJIBI0 OIICHKM HH)XXEHEPHO-TEOJOIMYECKUX YCIOBUH MAJsl CTPOUTENIBCTBA
O6LCKTOB MPOMBIINIJICHHOT'O U TPAXJIAHCKOTI'0 Ha3HAYCHUA. I[J'IH BBIITOJIHCHU A
IIOCTaBJICHHON IIeNM Ha IUIOIIAJKe, HEOOXOJUMO H3ydaTh TE€ IPUPOIHBIC
ycnoBus ((haKTOpBhI), KOTOPBIC OMPEICIISIOT YCIOBHS CTPOUTEIbCTBA. K HUM
oTHOCSATCSL (pH3MKO-reorpadMuecKue YCIIOBHS, T'€0JIOTHYECKOE CTPOCHHE,
THIPOTEOJIOTHUECKUE YCIOBHS, TEOKPHOIOTHYECKAast 00OCTaHOBKA.

du3uko-reorpapuyeckue ycJ0OBHSA paiioHa, WMEIOT OOIBIIOE
3HAYCHUE JJISI CTPOUTEILCTBA, OCOOCHHO TIPH CTPOUTEIHCTBE B CIIOMKHBIX
HMHXEHEPHO-TEOJIOTUYECKUX YCIOBUSAX.

Knumam. Baxnoe 3Haue€HHE MMEIOT KOJMYECTBO U MHTEHCHUBHOCTh
aTMOC(bepHLIX 0CaJIKOB, UX CYTOYHBIC MaKCUMYMbI, TEMIIEpaTypa BO31YyXa,
mpeobiagaromee HalpaBlIeHHE BETPa, PEXHUM HAKOMJIEHHA M CXoja
CHE)KHOTO TIOKPOBA, ITyOMHA CE30HHOTO MPOMEP3aHUs U OTTaUBaHMS MOPOJ.

Penvegh paiiona ompenenseT yCIOBHS BEICHHS TOPHBIX pPabOT u
HA3eMHOT0 CTPOHUTEIbCcTBA. Hanpumep, B palloHaX C TOPUCTHIM pelibeoM
CTPOMTENHCTBO YACTO 3aTPYAHEHO U3-3a Pa3BUTHUS OIIOJI3HEH, 00BAJIOB, celei
U 1p.

Pacmumenvubiii nokpos BakeH Kak (aKTop TEIUIO- ¥ BIaroooMeHa. B
COUYCTaHWH C OPYTUMH (PaKTOpPaMU OH OKa3bIBACT BIMSHHAE Ha WHXCHEPHO-
T'€0JIOTHYECKHE CBOMCTBA MOPOJ, 3alerarmunx 013 MOBEPXHOCTH M Ha UX
IIpOMEp3aHueE.

Tuoponoeuyeckue  ycrosus BecbhMa  CYIIECTBEHHBI B CIydae
CTPOUTEIILCTBA omn3 TOBEPXHOCTHBIX BOJOTOKOB, KOTOPHIE MOT'YT BbI3BATh
TIOBBIIEHHYIO 0OBOIHEHOCTD MOPOJI ¥ TOPHBIX BEIPAOOTOK.

I'eosiornueckoe crpoeHue. B 4uciio reoJornyeckux BaKHEHIINX
(akTOpOB  BXOJAT: TEOJIOTHYECKas CTPYKTypa, JHUTONOTHYECKHH U
nerporpad@UIecKuii COCTaB MOPOJI, MX (aruaibHas U3MEHINBOCTD, YCIOBHSI
3ajeraHus (SPyCHOCTh MAacCHBa TOPHBIX IIOpOA, TIyOMHA 3ajieraHusl |
MOIITHOCTb IDIACTOB) M TEKTOHUYECKasi HAPYIICHHOCTb.



VHKeHepHO-TeOJIOTHYECKUE YCIIOBHS 3aBUCAT OT  CIEAYIONIMX
(axTopoB:

1. pu3HKO-MEXaHWYECKUE CBOMCTB FOPHBIX MOPOJ, B 3aBUCUMOCTH MX
OT TIPOLIECCOB BBHIBETPUBAHUS, T'€OTEPMHUUYCCKHX IPOIIECCOB, INIyOHHEI
3aJeraHusi;

2. HEOHOPOIHOCTH ITOPO]] B MACCHBE M HAIMYNE B HUX IIOBEPXHOCTEH
ocIabIeHNS Pa3INIHOTO TEHE3UCA;

3. COBpEMEHHBIX (PH3UKO-TEOJIOTHIECKUE SBICHUH (KapcT, OMOJI3HH,
cyddosnsi, MEHOTONIETHSS MEpP3II0Ta | Ip.);

4. ceficMUYHOCTH paiioHa;

5. Hamuuus B TpeAenax IUIOMAIKH MOPOJ, XapaKTepU3YIOMIHUXCS
0c000 HEOJIAroNMPHUATHBIMU CBOMCTBAMU (MCTUHHBIE IIBIBYHBI H JIP.);

6. HanPSHKEHHOTO COCTOSIHUSI MACCHBOB HIOPOI.

T'uaporeonorudeckne ycjoBusi. OCHOBHbIC (haKTOPBI: XapakTep U
CTENeHb BOJOHOCHOCTH MOPOJ, KOJIMYECTBO M MOIIHOCTH BOJIOHOCHBIX
TOPU30HTOB, UX (UIBTPALIMOHHBIC CBOWCTBA, YCIOBUS MUTAHHUS U JpEHa)xa
MOJ3EMHBIX BOJl M UX CBS3b C MOBEPXHOCTHBIMU BOAOTOKaMH, BEIMYHHBI
THAPOCTATHYECKOTO AABJICHHS, CTCIICHb M30JISIMN MOJIE3HOTO HCKOIIAeMOTO
BOJIOYTIOPHBIMH TOJIIIAMH U JP.

ITo ciIOXKHOCTH HWHXEHEPHO-TCOJOTHUECKUX YCIOBUI BBINEISIOTCS
CIIEAYIONINE KATerOPHM: IIPOCTHIC, CPEAHEH CIIOKHOCTH, CIIOKHBIE.

Ilpocmoie  undicenepro-ceonocutecKue yCaosus XapakTepHbl Ui
IUTIOIAI0K CJIOKEHHBIX HEOOBOTHEHHBIMHU HECBSI3HBIMHU WIN
TBEPJOIIACTUYHBIMH CBSI3HBIMH ITOPOJIAMH, 3aJI€TAIOLIMMH BBIIIE MECTHOTO
0azuca 93po3uu; ciaabo OOBOJHEHHbIE M Ci1ab0 BBIBETPENBIMH, Cl1abo
JMCIIOIIMPOBAHHBIMM  MOJYCKaJbHBIMU  IIOPOJAMH ¥  MAacCCHBHBIMHU
CKaJIbHBIMH TTIOPOJIAMH.,

Inowaou cpeodneii cnoxcrnocmu NTHXEHEPHO-TEOJIOTMYECKUX YCIOBUN
NIPEACTAaBICHbl OOBOJHEHHBIMH HECBA3HBIMH W CBSI3HBIMH IOPOJAMH.
Benuuunbl ruapoctatuueckux HarnopoB He npesbimatoT 100 M. HecBsizHble
MTOPOJIBI XapaKTePU3YIOTCA KodhdpureHTaMu GpuabTpanuu He 6oitee 1 M/CyT.
OTO MOTYT OBITH MOJYCKaJIbHbIE JUCIOLMPOBAaHHBIC TIOPOJIBI BHIBETPEIIbIE U
TPEIINHOBATbIE, IEPEKPBITHIE CBEPXY OIMCAHHBIM BBIIIE KOMITJIEKCOM ITOPOJ;
CKaJIbHBIE TOPOBI C HUINYNEM 30H APOOJICHUS U 3aKapCTOBAHHOCTH.

IIpu crpoutenscTBe OyayT BO3HUKATH HHKEHEPHO-TEOJIOTHUECKHE
SIBJICHHSI, OCJIOXKHSIOIINE PaboThl. TpeOyroTCs MepONpHsITHS, HAIIPABJICHHbIE
Ha MOBBILICHUE YCTOHYUBOCTH TIOPO/I.

Cnoorcrple  uHdICEHEPHO-2€0N02UYeCKUe  VCI08UsA XapaKTEPHBI Ui
UIONIAIeH 110 FE0JIOTHYECKOMY CTPOSHHIO CXOXHX C BBIIIE OITUCAHHBIMHU, HO
BMEIAIONHE CJIa00yCTOHYMBBIE MOPOJAbI  XapaKTepH3YIOTCS BBICOKOM
(anmarbHOI N3MEHYHMBOCTBIO, THAPOCTaTHYECKUMHU Hartopamu 6oiee 100 m.



OcyuTenbHbIC MEPOTIPUATHS 3aTPYIHEHBI B CBSI3M €O ¢1a00# BomooTAauCH
MOPOJI.

I cpenHeit
DakTopbl I (mpocTas) (cpen 111 (croxHast)
CIJIOKHOCTH)
IIromanka IInomanka
TTnomiaaka (y4acTok) B (y4acTok) B
(y4acTox) B |mpenenax npezenax
mpenenax OJHOTO  [HECKONBKHX HECKOJIBKHX
T'eomopdomnoruue reomoponoruyuec reomoponornue reomoposoruue
CKHe YCJIOBUS KOrO  JJIEMEHTa.  [CKHX DJJIEMEHTOB  [CKHX DJIEMEHTOB
TloBepxHOCTB OJHOTO TEHe3Hca.  [pa3Hora reHesuca.
TOpU30HTAIIbHAS, [ToBepxHOCTH [ToBepxHOCTH
HepacwICHEeHHas! HaKJIOHHAs, a0  |CHIBHO
pacuIeHeHHast pacuIeHeHHast
He Oomee naByx
PasIHYHBIX o bonee  gersipex
JIUTOJIOTHH  CIIOEB, pa3IMYHBIX IO
He Gomee
3aJIeTAI0IHX JIUTOJIOTUH CIIOEB.
YeTBhIPEX
TOPHU30HTAJIBHO MoIIHOCTh  pe3Ko
pa3IUYHBIX 110
Wi ciabo N3MEHSCTCSL.
JIUTOJIOTUH CIIOEB,
HAKJIOHHO (YKJIOH JIunzoBuaHOE
3aJIeTafOIINX
He ©Oomee 0,1). 3ajJeraHue CIIOEB.
HAKJIOHHO WIIH C
MorHocTh 3HaunTeIbHASL
BBIKJIMHUBAHHEM.
BBIZIEpIKaHa o CTEIeHb
MormHocTb
HPOCTUPAHHIO. HEOHOPOJHOCTH
T'eonornueckue B H3MEHSETCS
He3naunrensHast 10  IOKa3aTessiM
cepe 3aKOHOMEPHO. .
. CTEIIeHb CBOIICTB TPYHTOB,
B3aNMOJICHCTBHS CymiecTBeHHOE
o HEOJHOPOTHOCTH U3MCHSIONIUXCS B
3[aHNIH U3MCHEHHUE
. cloeB o IUIaHe WX 10
COOpPYKEHUH c XapaKTePUCTHK
. TIOKa3aTelsM o TIIyOuHe.
Te0JIOrHYeCcKOi . CBOWCTB TPYHTOB
N CBOICTB TpYHTOB, CkasbHble
cpenoit B IUIAHE WM IO
3aKOHOMEPHO TPYHTBl ~ HMEIOT
riyouHe.
N3MEHSIONINXCST B CHJIBHO
CkasbHble
ITaHe u o PpacUIICHEHHYIO
TPYHTBI  MMEIOT
riyouHe. KPOBJIIO n
CKaJIbHBIC TPYHTBI HEPOBHYIO TIePEKPBITHI
KPOBITIO u
3aJIeraroT c HECKaJIbHBIMH
HEePEKPhITHI
TIOBEPXHOCTU MU TPYHTaMH.
HECKaJIbHBIMU
TIEPEKPBITHI Vmerorest
TPYHTAMHU
MaJIOMOIIHBIM pasIOMBI PasHOTO
CJI0EM HECKaJIbHBIX TopsiAKa
TPYHTOB
TI'uaporeonoruuec Ilomsemuble Bomsl  |/IBa m  Ooiee T"opu3oHTHI
Kkie B chepe  |OTCYTCTBYIOT WM  [BBIICPXKAHHBIX MOJ3EMHBIX  BOJ
B3aMMO/ICHCTBUS nMeercst OIUH  |TOPH30HTOB HE BBLIEPIKaHbI [0




3aHUI BBIJICPIKAHHBII MOJI3EMHBIX  BOJI, MPOCTUPAHUIO U
COOpY)KEHUI ¢ |rOpu30HT MECTaMu c MOIIIHOCTH, c
Te0JI0rnYecKoit MOJI3EMHBIX BOJI C HEO/IHOPOJIHBIM HEO/IHOPOJIHBIM
cpenoit OJTHOPO/THBIM XUMHUYECKHM XUMUYECKHM
XUMHUYECKUM COCTaBOM WIH COCTaBOM WK
COCTaBOM 00J1aJar0IIHUX Ppa3HOOOpa3HbIM
HaIopom " 3arpsi3HCHUEM.
coJieprKalux Mecramu
3arpsi3HeHUE CIIOKHOE
4yepeoBaHue
BOJOHOCHBIX M
BOJIOYTIOPHBIX
nopox.  Hamopst
MOJI3EMHBIX BOJI M
ux
THJIPaBIHYECKas
CBSI3b
M3MEHSIOTCS 110
MIPOCTUPAHUIO
HNwmeror
Hmeror 1mmpokoe
Teonornveckue u OrpaHUYEHHOE
pacripocTpaHeHne
HMHXEHEPHO- pacrpocTpaHeHue u (i)
Te0JIOTUYECKUE u (umn) HE
OKa3bIBAIOT
TPOLIECCHI, OKa3bIBAIOT
peraromiee
OTPHULIATEIIHHO CYIIECTBEHHOTO
BIIMISIHHE Ha
BITHSTFOLIINE Ha  |OTCYTCTBYIOT BIMISTHUSE Ha | e
YCIIOBUS BBIOOD P
MIPOEKTHBIX
CTPOUTENBCTBA U MPOEKTHBIX .
N PpeLIeHuid,
JKCILTyaTaIllnu PpelIeHNI,
% CTPOHUTENECTBO U
3IaHuit " CTPOUTENBCTBO U
00 CHUI DKCILIYaTaIHIO OKCILTyaTalHto
Py Y 00BEKTOB
00BEKTOB
Hwmeror
Nwmeror mmpokoe
OrpaHUYEHHOE
pacrpocTpaHeHue
pacrnpocTpaHeHHe
u (mm)
Cneruduiaeckne u (mm) HE
OKa3bIBAIOT
TpyHTHl B cdepe OKa3bIBAIOT
. peraromiee
B3aUMOJICHCTBUS CYIIECTBEHHOTO
M BIIMISIHHC Ha
3IaHA I OTCYTCTBYIOT BIMISTHHSE ma e
COOpYKEHHI c BBIOOD P
. MIPOEKTHBIX
Te0JIOTMYECKON MIPOEKTHBIX .
. N PpeLIeHNi,
cpenoit PpeILIeHNi,
CTPOUTENBCTBO U
CTPOUTENBCTBO U
IKCILTyaTaluIo
JKCILTyaTaIUIo
00BEKTOB
00BEKTOB
TexHOTeHHBIE HesnaunrtenbHbie He OKa3bIBaIOT Oka3bIBarOT
BO3JICHCTBUS u u MOTYT HE  |CYILIECTBEHHOTO CYIIECTBEHHOE
M3MCHEHHMSI YUUTBIBATECSI TIPU  |BIIMSTHUSI Ha  |BJIMSIHUE Ha
OCBOCHHBIX HHKEHEPHO- BEIOOD BEIOOD
TEPPUTOPUiL TEOJOTUIECKUX MIPOCKTHBIX MPOCKTHBIX




U3BICKaHUAX u peHIeHI/Iﬁ n peLHeHI/Iﬁ n

[POSKTUPOBAHHU pOBeICHHE OCJIOXKHSIFOT
HHIKEHEPHO- MIPOU3BOJICTBO
re0JIOrHYECKUX HHKEHEPHO-
M3bICKAaHUI re0JIOTHYECKUX

M3bICKAaHUN B

qacTHu

YBEIUYCHUA ux

cocTaBa u

00beMOB padoT

Ipumeuyanue. Kareropun CJI0HOCTHU HMHXEHEPHO-

TCOJIOTHYECKUX YCJIOBUHU CIIEAYyeT YCTaHABIHBATH IO COBOKYITHOCTH
(akTOpOB, YKa3aHHBIX B HACTOAIIEM HpWIOKEHUH. Eciam kakoii-mi6o
OTIENBHBIN (PaKTOP OTHOCUTCS K OOJIee BRICOKOI KaTerOpHH CI0KHOCTH
U SIBJIAETCS OMPEACISIONUM IPU HPUHATHUM OCHOBHBIX IPOEKTHBIX
peIleHu, TO KaTeropHi0 CJIOXHOCTH HHIKEHEPHO-T€OJIOTHYECKUX
YCJIOBHI CJe[yeT yCTaHaBIHMBaTh IO 3ToMy ¢akropy. B stom ciydae
JOJDKHBI ~ OBITh ~ yBEJIMYEHbl  O0OBEMBI  WIM  JIONOJHUTEIBHO
MPEAYCMOTPEHBI TOJIKO T€ BHUJIBI Pa0dOT, KOTOpbIE HEOOXOAMMBI LIS
oOecrieueHHs] BBISICHEHHs BIMSHUS Ha IPOCKTHPYEMbIe 3JaHusl U
COOPYKEHUS IMEHHO TaHHOTO (haKTopa.

2. COOEPXAHUE U3bICKATEJBbCKUX PABOT

[To comeprkaHUIO N3BICKATENBCKHE PAOOTHI OAPA3/ISIIOTCS HA BUABL:

1. Coop mamepuanos Ipou3BOAAT HA BCEX CTAIHAX, YTO IO3BOJISACT
YTOYHHATH pPabOYyI0 THIIOTE3y 00 HHKCHEPHO-TEOJNOTHUECKUX YCIOBHIX
paiioHa, HAMETHUTD HAIIPaBIICHHUE M3BICKAHIIA M YCTAHOBUTH WX ONITHMAJIBHEII
o0beM.

2. Pexoenocyuposxa BBITIOJHSIETCSI yTeM MapIUIPYTHBIX
HaOmIOfeHUil, WHOIZAa BKJIOYAeT MPOXOAKY TOPHBIX  BBIPAOOTOK,
reo¢pusndeckre paboThl, ONPOOOBaHHE TOPHBIX MOPOA M TOA3EMHBIX BOJ.
PekornocuupoBka 1Mo3BoJIsieT YTOUHUTH COOpaHHBIE TaHHBIE 110 HHXEHEPHO-
TeoJIOTHYEeCKUM  yCJIOBHAM  palOHa,  BBIABUTH  T€OJMHAMHYECKHE
OCOOCHHOCTH  YYacTKOB, ONPEACINTh MPOBEICHHE  CTAllMOHAPHBIX
HaOJIIO e HH.

3. Cvemka — 3TO KOMIUIEKCHOE H3YYEHHE T'eOJIOTHYECKHX YCIOBHH
paiioHa. HHKeHepHO-Te0N0rnIecKyIo CBEMKY BBITIOTHSIOT c
UCIIONIb30BAaHMEM  pa3lIMyHOTO  pofa  BBIPAOOTOK,  BCKPBIBAIOIINX
reoJlorTnyeckuii paspe3. B creMKy BXoAAT: nemudpupoBaHHE a’dpo- H
KocMo(oTOMaTEepHaIoB, MapIIPyTHbIE HAONIOACHUS, NPOXOIKY TOPHBIX
BBIPA0OTOK, Teopu3MUeCKue HCCIEOBAHMS, HATYpHbIE M JabopaTopHbIE
OmpoOOBaHUS TOPOJ, XUMHYECKHE aHaNW3bl TOA3EMHBIX BOJ, OIBITHO-
¢unpTpanmonnsie  paboTel. MacmTad CheMKH ONpEeAesieTCsS IIeJIEBBIM
Ha3HAUYeHHEM, CTaJuedl TNPOCKTUPOBAHMSA, CTENEHBI0 HW3YYCHHOCTH
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TEPPUTOPUH, CJIOKHOCTBIO M XapaKTepOM M3MEHYHMBOCTH WHKEHEPHO-
Te0JIOTNYECKUX YCIOBUH.

4. Pazgedxa pacripoCTpaHsIeTCsl Ha 00JIACTh BIIMSIHUSL COOPYIKEHHS,
3aHUMAIOIIET0 YacThb MacCHBa TOPHBIX MOPOJ, B Ipeaenax KOTOporo
IIPOUCXOJUT CYILIECTBEHHOE H3MEHEHHE COCTaBa, COCTOSIHUS M CBOMCTB
TOPHBIX TTOPOJ], @ TAKKE BO3HUKAIOT MH)XEHEPHO-TCONOTHYECKHE SBICHUS.
HmKxeHepHO-TeONOTHYeCKasl ChEMKA BKJIIOYACT MPOBEICHHE TOPHBIX
BBIPa0OTOK, HAaTypHBIE M Ja0OpaTOpPHBIE HCCIEAOBAHUS CBOMCTB TOPHBIX
IIOPOJI, OTBITHO-(OMIFTPAIMOHHBIE PA0OTHI, CTAlHOHAPHBIC HAOIIOJCHUS.
JlaHHbBIE HCCIENOBAaHMWN HCIONIB3YIOT IS HMPOTHO3HBIX OIEHOK COCTOSHUS
TOPHBIX TIOPOJ 31aHUH B COOPYKEHHH.

CocTaB HHKEHEPHO-Te0JIOTHYECKUX N3bICKAHMIA:

- cbop u 00paboTka MaTepHaoB H3BICKAHUA W HCCIICIOBAHUI
MIPOLIUIBIX JIET;

- nemn(pprupoBaHUe a3PO- U KOCMOMATEPUAIIOB;

- PEKOTHOCIIMPOBOYHOE 00CJeJ0BAaHNE, BKIOYAs a3POBU3yabHBIC U
MapUIPyTHbIC HAOJIOICHHUST;

- IPOXOJKa TOPHBIX BHIPAOOTOK;

- reopu3nIecKue UCCIEIOBaHNS;

- TIOJIEBBIE MCCIICIOBAHUS TPYHTOB;

- THIPOTCOJIOTHYECKNE UCCIIEIOBAHMS;

- CTauWoOHapHble  HaOmOAeHWs  (JIOKAJbHBIH ~ MOHHUTOPHHT
KOMITOHEHTOB I'€0JIOTHYECKOI Cpe/ibl);

- nmabopaTOpHbIE  HCCIEOBAHUS  TPYHTOB, IMOJ3EMHBIX H
MOBEPXHOCTHBIX BOJI;

-o0cneoBaHNEe TPYHTOB OCHOBAaHUH ()yHJAMEHTOB CYIIECTBYIOIINX
3J1aHUI U COOPYKEHUI;

- COCTaBJICHHE IPOTHO3a HM3MEHEHUIl WHKEHEPHO-TE€OJIOTHYECKUX
YCIIOBUH;

-KaMepasibHast 00paboTKa MaTepualioB U COCTAaBJICHNE TEXHUYECKOTO
oTyeTa (3aKJIFOUCHN).

K CIIOXHBIM YCNIOBHSIM HH)XEHEPHO-T€OJIOTHYECKUX H3BICKAaHUN
OTHOCATCSI:

- TEPPUTOPUM  PACIPOCTPAHEHHS  CHENU(PUUECKHX  T'PYHTOB
(MHOTOJIETHEMEP3IBIX, IPOCAIOYHBIX, HAOYXaIOMUX U T.1.);

- paiioHBI Pa3BUTHS T€OJOTHYECKHX W HHKCHEPHO-TE€OJIOTHIECKHX
MIPOIIECCOB (KapCT, CKIOHOBBIE MPOILECCH, CEHICMUYHOCTD, MOATOIJICHHUE U
Ap.);

- paifoHBI ¢ 0COOBIMH YCTIOBHAMH (IIeTb(OBas 30Ha MOPEH, TOPHBIE
BBIPAOOTKH, MpEIHA3HAYCHHBIE M pa3MeIleHHs OOBEKTOB HApOIHOTO
X03s1iicTBa U /1p.);



PaccmoTtpum Gostee moapoOHO KaXkTyto U3 TPYII CJIOXKHBIX YCIOBHH.

PaiioHoMm pacnpocTpaHeHus! crel()UUECKHX TPYHTOB Ha3bIBAaeTCs
TeppuTopus (IJIOINAAKa, y4acTOK), B Mpeneliax KOTOpoH crenuduueckue
TPYHTBI 3ajJeraioT B cdepe B3auMOACHCTBUS 3[JaHUH W COOPYXEHHH C
T€0JIOTMYECKOH Cpeloil M OKa3blBAalOT BIIMSHME Ha BBHIOOP IPOEKTHBIX
PEIICHHUH, CTPOUTENBCTBO U IKCILTyaTalusi 00BEKTOB.

K crnemmpuueckuM OTHOCATCA TPYHTBI, HW3MEHSIOIINE CBOIO
CTPYKTYPY M CBOMCTBA B PE3yNIbTaTe 3aMauNBaHMUs, AMHAMUIECKIX HATPYy30K
U IpyTUX BUIOB BHEITHUX BO3ACHCTBUI, 00J1alafoIiie HEOAHOPOIHOCTHIO 1
aHm30TponHeH ((PU3UIECKON U TEOMETPHIECKOI), CKIIOHHBIE K JUTUTSITEHBIM
N3MEHEHHSM CTPYKTYPHI M CBOWCTBA BO BPEMEHH, @ UMEHHO:

- IPOCaI0YHbIE;

- HaOyXaroIue;

- OpraHOMHHEpAJIbHBIC U OPraHUYECKHE;

- 3aCOJICHHBIE;

- DIIIOBUAJIbHBIE;

- TEXHOTEHHBIE;

B ormenpHyl0 rpynmy ciegyeT OTHECTH BEYHOMEP3NbIE TPYHTHI,
TaKke 00Jagaronye crenu(uIecKiMy CBOCTBaMH.

B 3aBHCHMOCTH OT BEJMYMHBI IPOCAJKH T'PYHTOB OT COOCTBEHHOTO
Beca NP UX 3aMayMBaHUH TPYHTOBBIC YCIOBHS ACTATCS Ha 2 THUIA!

| - rpyHTOBBIE YCIIOBHUS, B KOTOPHIX BO3MOXHa B OCHOBHOM
Npocajika TPYHTOB OT BHENIHEH Harpy3KH, a HempocajKa IPyHTOB OT
COOCTBEHHOTO Beca, U BEJIMYMHA €€ He MPEBBILIAeT 5 CM.
Il - rpyHTOBBIE YCIIOBHS, B KOTOPBIX TIOMHMO TPOCAJIKH I'PYHTOB
OT BHEIIIHEH Harpy3KH BO3MOYKHA MX IIPOCAJIKa OT COOCTBEHHOI'O Beca U
BEJIMYMHA €€ IPEBBIIIACT 5 CM.

K onacHbIM TreosIOTHYeCKHM M HMHKEHEPHO-Te0JI0THYEeCKUM
npoueccamM OTHOCSTCS:

- CKJIOHOBBIE (0OBaJIbI, OCBIIH, OTIOJI3HH);

- KapCTOBBIE;

- nepepaboTKN GeperoB BOJOXPaHUIIUILL

- ceny;

- HOATOIIJIEHUE TEPPUTOPHIA;

B otzenbHbIe IPYIbBI CIEAYET OTHECTH HPOLECCHI:

- CCMCMHMYECKHUE;

- KpHOTE€HHBIE (MEP3IOTHEIE).

3.TPEBOBAHUSI K HWHXEHEPHO-IT'EOJOI'MYECKUM
N3bICKAHUAM

WHKeHepHO-Te0J0rnYeCKUe HM3bICKaHUsl JIOJDKHBI  00ecreunuBaTh
MOJy4YeHHE MAaTEepHAIIOB M JAaHHBIX, HEOOXOAMMBIX JUII pPa3pabOTKH
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OKOHYATEJIbHBIX 00bEMHO-TUIAHNPOBOYHBIX PEIICHHUH, PacueTOB OCHOBAaHHMA
(yHIaMEHTOB M KOHCTPYKLUH INPOEKTUPYEMBIX 3/aHUH W COOPY)KEHHH,
JeTalu3allid IMPOEKTHBIX peIIeHUH M0 HH)XXEHEpHOM 3aliuTe, OXpaHe
OKpy)Xalolled  cpeipl, pallOHAIbHOMY  IPHPOJOINOJB30BAHUIO U
000CHOBaHHIO METOJIOB MPOM3BOACTBA 3EMIISIHBIX pabOT B COOTBETCTBHU C
TpeboBanusami 1. 4.20 CHull11-02-96,

WHKeHEpHO-TEONOTHYECKHE U3BICKAHUS CIENYET BBINOJHATb, KaK
IIPAaBUJIO, HA KOHKPETHBIX Y4acTKaxX pasMELIEHHs 3JaHUH U COOPYKEHHH B
COOTBETCTBUHM C NPOEKTOM, B TOM YHCJIEHA Y4acTKaX WHAWBUAYAIIbHOTO
MIPOEKTHUPOBAHUSA W MEPEXONOB 4YEpPE3 €CTECTBEHHBIE M HCKYCCTBEHHBIC
MPEISATCTBHA TPACC TMHEWHBIX COOPYKEHUI.

CoctaB 1 00bEMBI H3BICKATENILCKUX PA0OT CIIEAyeT YCTaHAaBIMBAThH B
IIporpamMMe M3bICKaHUH ¢ y4yeToM BuAa(Ha3HA4eHHUs) 3MaHUN U COOpYKeHUH
(Tpacc), ypOBHS HMX OTBETCTBEHHOCTH, CIJIO)KHOCTH  HHXKEHEPHO-
T'e0JIOTHYECKUX YCIOBUI, HATMUUS JaHHBIX PaHEe BBINOJHEHHbBIX U3bICKAaHUN
U HE0OXOIMMOCTH 00ECIeueHNs] OKOHYATEILHOTO BBIACICHHUS WH)XEHEPHO-
Te0JIOTHYECKUX JJIEMEHTOB, YCTAHOBJCHHMS MJIS HHUX HOPMATHUBHBIX U
pacyeTHBIX MOKa3aTelNieil Ha OCHOBE ONpPEIEICHUH JTaO0paTOPHBIMH | (WIIN)
MOJIEBBIMH  METOJaMH (U3MYECKUX, HPOYHOCTHBIX, Ae(HOPMALMOHHBIX,
(GUIBTPALMOHHBIX U APYTHX XapaKTEPUCTHK CBOMCTB T'PYHTOB, YTOYHEHHS
THIPOTr€0IOTHUECKUX apaMeTpoOB BOJIOHOCHBIX TOPHU30HTOB,
KOJINYECTBEHHBIX XapPaKTEPUCTUK JUHAMUKU TE€OJOTHYECKUX HPOIECCOB H
MONyYeHUsI JAPYTMX MaHHBIX MAJSl OCYIIECTBICHUS pacueTOB OCHOBaHUM,
(yH/IaMEHTOB M KOHCTPYKLUH 3[aHUA M COOpPYKECHHUIl, 0OOCHOBAaHUS WX
WH)KEHEPHOW 3alUThl, a TakXe JUII PEIIeHHs OTAEIbHBIX BOIPOCOB,
BO3HMKIIMX MPU pa3paboTKe, COTNIACOBAHUH U YTBEP)KACHHH MPOEKTA.

I'opHbIe BEIpaOOTKH CIIEAYET paciojaraTh Mo KOHTypaM U (WJIH) OCSIM
MIPOEKTUPYEMBIX, 3JaHHH K COOPYKEHHMH, B MECTaxX PE3KOro W3MEHEHHUS
Harpy3ok Ha (QYHZaMEHTH, TIyOMHBI HX 3aJOXKEHHs, Ha TpaHHUIax
Pa3IMYHBIX TEOMOP(OIOTHUECKHX HIIEMEHTOB.

Jnst w3ydeHHsT WHKCHEPHO-TEOJOTHYECKHX YCIOBHH B cdepe
B3aMMOJEHCTBUS 3[aHUIl U COOPYKEHUH C IeOoNOrM4ecKod cpejod Impu
HAJINYUY ONACHBIX F€0JOTMYECKUX U HHKEHEPHO-TE€0JIOTUIECKUX MPOLIECCOB
IIpU HE0OXOMMOCTH CIIe/IyeT pacroiarath JONOJIHUTEIbHbBIE BEIPAOOTKH 3a
IpeaenaMi KOHTYpa IPOEKTHPYEMBIX 3JaHUH M COOPYKEHHUH, B TOM YHCIIE U
Ha MpUJIeTalonieil TeppUTOpHH.

PaccTossHIS MeXIy TOPHBIMH BBIPA0OOTKaMH CIIEyeT yCTaHABINBAThH
C y4eTOM paHee MPOWICHHBIX BBIPAOOTOK B 3aBUCHMOCTH OT CIIOKHOCTH
WH)KEHEPHO-TEOJIOTHYECKAX  YCJIOBHHM, W  ypPOBHA  OTBETCTBEHHOCTHU
poeKTHpyeMbIx 3manui u coopykeruit (COCT 27751-88) B cooTBeTCTBHM
¢ Tabmn.2.
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Tabuma 2
PaccTosiHIe MEX/Ty TOPHBIMU BBIPAOOTKAMU

PaccrosiHre MexIy TropHbIMM BbIPaOOTKAMM s
Kateropust ~ CIIO)KHOCTH ~ MH)KCHEpHO-(3daHMM u coopyxenuid I u II  ypoBueit
re0JOrM4ecKUX YCIO0BUH OTBETCTBEHHOCTH, M
| 1l

| 75-50 100-75

1l 40-30 50-40

1] 25-20 30-25

Ilpumeuanue.

Bonbine 3HaueHUs pacCTOSHUN CleAyeT NPUMEHATh I 3[aHuH U
COOPY)KEHHI MaJIOUyBCTBUTEIIBHBIX K HEPaBHOMEPHBIM OCaJIKaM, MEHbBIIIHUE -
JUISL TyBCTBUTEIIBHBIX K HEPABHOMEPHBIM 0Ca/IKaM, C YYETOM PErnOHaIbHOTO
OTIbITa 1 TpeOOBaHMI TPOCKTHPOBAHUSL.

IIpn HammuuMM B OCHOBAaHMM 3JaHWH M COOPYXCHHH TIPYHTOB,
XapaKTePU3YIOLINXCSl HEOTHOPOJHBIM COCTABOM M COCTOSTHUEM, H3MEHUMBOK
MOIIHOCTBIO, TPOSIBICHHEM OIACHBIX T'€O0JOTMYECKHX IIPOIECCOB M T.II.,
paccTOsTHUS MEXIy BbIpaOOTKaMM JOIyCKaeTCsl MpUHUMaTh MeHee 20 M, a
TaKke MPOXOJUTh WX TMOJ OTACIbHbIE ONOpbl (PYHIAMEHTOB TpH
COOTBETCTBYIOIIEM 000CHOBAaHHHU B ITPOTPaMMe U3BICKAHUH.

OOmiee KOJNMYECTBO TOPHBIX BBHIPAOOTOK B IpenesaXx KOHTypa
KaXJI0T0 3[JaHUs U coopyxeHus Il ypoBHS OTBETCTBEHHOCTH JOJIKHO OBITH,
KaK MpaBHJIO, HE MEHEee TpeX, BKIIoYas BBIPAOOTKH, NPOIIEHHBIE paHee, a
JUISL 3IaHUA U coopyeHHU | ypoBHS OTBETCTBEHHOCTH - He MeHee 4-5 (B
3aBUCHMOCTH OT UX BUJIA).

Tabmuma 3
['myOrHa TOPHBIX BRIPA0OTOK
31aHne Ha JICHTOYHBIX (pyHIaMEHTaX 31aHne Ha OT/ICNBHBIX OIopax
Harpyska Ha | myOuna TOpHOMI I'nmyOuna TOpHOM
dynnamenT, kH/M|BBIpaOOTKH OT TOIOLIBBI KHSFP Yy3Ka Ha OTopy, BBIpaOOTKM OT  TIOJIOMIBBI
(3TaXXHOCTB) ¢dyHnameHTa, M ($yHIaMeHTa, M
Jo 100 4-6 o 500 4-6
(@)
200 (2-3) 6-8 5-7
500 (4-6) 9-12 2500 7-9
700 (7- 12-15 5000 9-13
10)
1000 (11- 15-20 10000 11-15
16)
2000 20-23 15000 12-19
(6onee 16)
50000 18-26
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Ilpumeuanusn

1. Menplve 3HaueHUs! TIYOUH TOPHBIX BBIPAOOTOK HPHHUMAIOTCS
IIPU OTCYTCTBHUHM IOA3EMHBIX BOJ BCXKMMAEeMOM TOJIILE TPYHTOB OCHOBaHMUS, a
OOoJIBILINE - IPU MX HAJTMYHH.

2. Ecan B mpenenax riyOMH, yKa3aHHBIX B TaOJMIe, 3ajeraror
CKaJIbHBIE TPYHTHI, TO TOPHBIE BEIPAOOTKH HEOOXOAMMO MPOXOANTH Ha 1-2 M
HIDKE KPOBJH CJIA0OBBIBETPENBIX TPYHTOB WIIM NOJOMIBEI (DyHIAMEHTa NPH
€T0 3aJI0KCHUH Ha CKAIBHBIN IPYHT, HO He OoJice IPUBEACHHBIX B TaOJHIIE
rryOuH.

I'myOuHBI TOPHBIX BBIPAOOTOK TNPH M3BICKAHUAX U 3JaHUH W
COOPY)KEHHI, MPOEKTUPYEMBIX Ha €ECTECTBEHHOM OCHOBAHUH, CIIEAYET
Ha3Ha4YaTh B 3aBUCUMOCTH OT BEJIMYHMHBI c(hepbl B3aUMOCHCTBYS 30aHUI U
COOPYKEHUH C Te0JIOTMYECKOM Cpelod U, MpexJe BCEro, BEJIUYUHBI
C)KUMaeMOH TOJIIIM ¢ 3aryIyOJieHueM HIbKe Hee Ha [-2 M.

IIpu OTCYTCTBUM JAHHBIX O C)KUMAEMOM TOJILIE IPYHTOB OCHOBAHUH
(yHIaMEHTOB TIIIyOMHY TOPHBIX BBIPAa0OTOK CJEIyeT YCTaHaBJIMBATh B
3aBUCHMOCTH OT THIIOB ()YHIAMEHTOB U HArpy30K Ha HUX (Ta)KHOCTH)IO
Tab1.3.

JlJ11 MacCHBOB CKaJIbHBIX TPYHTOB ¢ TEKTOHUYECKUMU HAPYIICHUSIMHI
ITyOMHa TOPHBIX BBRIPA0OTOK YCTaHABIMBAETCS MIPOTPAMMOM U3BICKaHUH.

I'myOnHy TOpHBIX BBIpAOOTOK MpH IUIMTHOM TuIE (YHAAMEHTOB
(mmpuna ¢pyHaaMenToB 6oneel) M) cienyeT ycTaHaBIMBATH IO pacuery, a
P OTCYTCTBUM HEOOXOIMMBIX ITaHHBIX TITyOMHY BBIPaOOTOK CIIEAyeT,
MOJIOBUHE IIUPUHBI (yHAaMeHTa, HO He MeHee 20 M i HECKalbHBIX
rpyHTOB. IIpH 3TOM paccTosHME MEXIy BBIPAaOOTKAaMHU IODKHO OBITH HE
6oinee 50 M, a KOJIMYECTBO BBIPAOOTOK I10]] OZIMH (DyHIAAMEHT - HE MEHEe TPeX.

I'myOuHY TOpPHBIX BBIPAaOOTOK JUIS CBallHBIX (YHIAMEHTOB B
JOUCIIEPCHBIX TpPyHTaxX cleayeT NpUHUMAaTh, Kak MpaBHIO, HUXKE
MIPOEKTUPYEMOH TITyONHBI IOTPY’KEHHS HI)KHETO KOHIIA CBail HE MEHee YyeM
Ha 5 M.

[Ipu Harpy3ke Ha KycT Bucsiuux cBail cBbiue 3000 xH, a Taxxe npu
CBalfHOM TII0JIe TIOJ BCEM COOpYXeHHeM TIinyouHy 50 %BbIpaboOTOK B
HECKaJIIbHBIX TPYHTaxX CJleQyeT YCTaHABIUBATh HIKE MPOEKTUPYEMOU
TITyOHMHBI TTIOTPY>KEHHSI HIKHETO KOHIIA CBal, KaK IPaBUiIo, HE MEHEe YeM Ha
10 m.

['myOGuHy TOpHBIX BBIPaOOTOK MpH OMUPAHHMH U 3ariTyOIeHNH cBait
B CKaJbHBIE TPYHTHI CIEIyeT NMPUHUMATh HIKE MPOCKTHPYEMON T'ITyOWHBI
MOTPYKEHUS] HUKHETO KOHIIAa CBal HE MEHee YeM Ha 2 M.

Jis  cBail, paboTalomMX TOJNBKO Ha BBIACPTHBAaHUE, TIyOHHY
BBIPAOOTOK cJexyeT MPUHUMATh Ha | M HIDKE MPOEKTHPYEMOW TIITyOWHBI
MOTPY>KEHUS] HUKHETO KOHIA CBaM.
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I'mpporeonornyeckue HWCCIEIOBAaHMS CIEIYeT BBIIOJIHATH  JUIS
YTOYHEHUsI THAPOT€OJIOTMYECKUX MTapaMeTPOB U XapaKTEPUCTHK IPYHTOB H
BOJIOHOCHBIX TOPH30HTOB YTOYHEHHS JAHHBIX JUISI COCTAaBJICHHS MPOTHO3a
W3MEHEHHS] THAPOTEOJIOTNYECKIX YCIOBUI M peIleHHs 3a/1a4, CBSI3aHHBIX C
MIPOEKTUPOBAHMEM BOJIOIIOHIDKAIOIINX CHUCTEM, MPOTHBO(UIBTPAIIMOHHBIX
MEPOTIPUATHI, ApEeHAXKEN U Ap.

OnbITHO-PHIBTPAIIOHHBIE PAOOTHI (OTKAYKH, HAMMBBI, HATHETAHI)
HEOOXOAMMO, KakK IIPaBHIO, IPOU3BOANTH B KOHTYPEHPOEKTHPYEMBIX
CTPOWTENBHBIX  KOTJIOBAaHOB M  HEMOCPEACTBEHHO HAa  ydJacTKax
MIPOEKTUPYEMOTO  Pa3MEMICHUS] NPOTHBO(PHUIBTPALIOHHBIX, IPCHAXKHBIX,
BOJIOTIOHIDKAIOIINX U APYTHUX CHCTEM.

CraumoHapHble HaOJIOAEHHUS 32 JMHAMUKOW pa3BUTHSL OIACHBIX
Te0JIOTHYECKUX U HH)XEHEPHO-TEOJIOTHYECKUX MPOIECCOB, PEXUMOM
MOJI3eMHBIX BOJA U JAp., HauaThle HA MPEJIIECTBYIOUINX 3Tanax M3BICKaHUi,
HE00XOIUMO MPOIOJIKATE.

JlabopartopHsle onpenesieHnst PU3NKO-MEXaHUYECKUX XapaKTEPUCTHK
TPYHTOB 10 00pa3liaM U3 TOPHBIX BBIPAOOTOK CIIEIyeT OCYIIECTBISATh Ha
ydacTKax KakJ0T0 MPOEKTUPYEMOTO 3[aHusI U COOPYKEHHUS HIIH MX TPYTIIIHI,
B COOTBETCTBHHM C TpPEOOBAaHMSMH, U1 BCEX HHKXEHEPHO-TEOJOTHYECKHUX
9JIEMEHTOB B cdepe B3aMMOIEHCTBHSA O3THX 3IaHUM M COOPYXEHHH ¢
re0JIOTUYECKON CpesIoi.

CoctaB, 00BeMBI  (KONMYECTBO)H  METOABI  J1TaOOPaTOPHBIX
omnpeneneHuil  QpuU3NYecKuX, (GHU3MKO-XMMHYECKMX UM  MEXaHHYECKHX
(MIpOYHOCTHBIX M Ae(POPMAIOHHBIX) XapaKTEpPUCTHK TPYHTOB M HX
crnenuduIeckux OcoOeHHOCTeH cieayeT OOOCHOBBIBATH B IpOrpamMMe
U3bICKAHUN C y4ETOM BO3MOXKHBIX M3MEHEHUH HX CBOMCTB B OCHOBAaHUU
3/IaHUH ¥ COOPY>KEHHH B ITpOIlecce CTPOUTETHCTBA M AKCIUTyaTallui 00beKTa.

KomnuecTBo ompeneneHnii OJHOMMEHHBIX XapaKTEPUCTHK TPYHTOB,
HEOOXOANMBIX [UISl BBIYHMCIICHUS HOPMATHBHBIX M pacUeTHBIX 3HAUCHHH Ha
OCHOBE CTaTHCTHYECKOH 00pabOTKM pe3yibTaToOB HCIBITAHUA CleTyeT
YCTaHABIMBATh PAcueTOM B 3aBUCHMOCTH OT CTENEHH HEOIHOPOIHOCTH
TPYHTOB OCHOBaHUs, TpeOyeMoi TOYHOCTH (TP 3aJaHHOM J1OBEPUTEIHHOM
BEPOSITHOCTH) BBIYMCIEHHS XapakTEPUCTHMKH M C YYETOM YPOBHA
OTBETCTBEHHOCTH W BHIAa (HAa3HAYCHHUS)IIPOCKTUPYEMBIX 3JaHUH W
COOpYKEHUH.

JloBepHTENBbHYIO BEPOATHOCTh PACUETHBIX 3HAYEHUI XapaKTEePUCTHK
TPYHTOB cienyer yCTaHaBJINBATh B COOTBETCTBUH c
tpeboBanusimu CHull12.02.01-83* (npu pacyerax no aedopmarmsm - 0,85 u
o Hecymel ciocobrocTH -0,95, Ho He BhImIe 0,99) M APYTHX CTPOUTETHHBIX
HOPM U INpaBUI IO NMPOEKTUPOBAHUIO OCHOBAHMU 3JaHUH U COOPYKEHUH
CHeuaIbHOro (0TpaciIeBOro) Ha3HAYCHUSL.
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KonuvectBo mpo0 MOA3EMHBIX BOJA, OTOMPAEMBIX W3 TOPHBIX
BBIPAOOTOK, IOJDKHO OBITH HE MEHEE TpEeX U3 KaXJIOro BOJOHOCHOTO
ropu3oHTa. KonmuecTBO mpoO BOABI  CICAYST yBEIHUYUBATH MpPU
3HAYUTEIPHOW  WM3MEHYHMBOCTH  IOKa3aTejed XHMMHUYECKOrO  COCTaBa
MOJI3EMHBIX BOJl WJIM TMOJTOIUICHUS YYaCTKOB MPOCKTHPYEMBIX 3JaHUU W
COOPY)KEHHH TPOMBIIUICHHBIMH CTOKAMH ¥ HHBIMH ~ HCTOYHUKAMHU
3arpsa3HEHUS.

CocTaB ® coJepkaHWE TEXHUYECKOro OTdeTa (3aKJIIOYCHHUs) O
pe3yibpTaTax WH)XEHEPHO-TEOJIOTHYECKNX W3BICKAHWH s pa3paboTKh
pabodeil TOKyMEHTAIlM! JOKHBI COOTBETCTBOBATH TPEOOBAHUSAM IIII. 6.24-
6.26 CHul111-02-96 . IIpu 3TOM B TEXHHYECKOM OTYETE B COOTBETCTBUH C
TEXHAYCCKUM 3aJ]aHHEM 3aKa3urKa CJIEIyeT MPUBOAUTH KOJIHUYCCTBCHHBIN
IIPOTHO3 U3MEHEHUH HHKEHEPHO-TE€0JIOTMYECKUX YCIOBUM.

Tabnuna 4

BU/IbI, TJIYBUHBI U HASHAYEHUE I'OPHBIX BBIPABOTOK
I[MPU MHXXEHEPHO-T'EOQJIOTMYECKIX N3BICKAHUAX

MaxkcumanbpHas
Bun TOPHBIX
BLIPABOTOK riryouHa TOPHBIX | Y CIOBHS NPUMEHEHHS TOPHBIX BEIPAOOTOK
BEIPabOTOK, M
3aKOomymKu 0,6 Jlnst  BCKPBITHS TPYHTOB TPU  MOIIHOCTH
NEePEKPHIBAIOIIMX OTIIOKEeHUi He Ooiee 0,5 M
Pacunctku 15 JInst BCKpHITUSL TPYHTOB Ha CKJIOHAX IIPH
MOIIHOCTH TEPEKPBIBAIOIINX OTIOKEHUH He
6onee 1 M
Kanass! 3,0 JIns  BCKPBITUSI  KPYTOMAJaloOMUX — CJIOEB
Tpanen 6,0 TPYHTOB MPH MOIIHOCTH MEPEKPHIBAIOIINX
OTJIOKEHUI He Ooliee 2,5 M
Hlypdsr u gymku 20 JIist  BCKpBITHSL  TPYHTOB,  3aJI€TarolIuX
TOPU30HTAIBHO WIIM MOHOKJIHHAJIBHO
IMaxTe Omnpenensercs B CIOXHBIX ~ MHKEHEPHO-TEOJIOTMYECKHX
Tporpammoit YCIIOBHSIX
M3bICKAaHUI
Tonzemuble To xe To xe
TOPU30HTANIBHBIC
TOPHBIE BHIPAOOTKH
CKBaKHHBI To xe OnpeziensioTest MporpaMMoi U3bICKaHUMH

4.0COBEHHOCTHN NHXEHEPHO-I'EOJOI'MYECKHUX
N3BICKAHHMM B CJIOXKHBIX YCJIOBHUAX

IIpocagoyHbie IPYHTHI.

IIpu npoBeacHUM UHKEHEPHO-TE0JIOTHYECKUX U3BICKAaHUM B palioHax
pacnpocTpaHeHHUs MNPOCaJOYHBIX TPYHTOB, corjmacHo m. 6.7.2.2 cnemyer
yCTaHaBIIUBATh U OTPAXKaTh B TEXHUUECKOM OTYETE:!

- pacmpocTpaHEHHE€ U MPUYPOUYEHHOCTh MPOCAJOYHBIX TIPYHTOB K
oIpeziesIeHHBIM TeOMOP(OIOTHUECKIM 3JIeMeHTaM U opmam penbeda;
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HaJlMyhe BHEUIHUX MPU3HAKOB IPOSBICHHUS MPOCAJAOYHOCTH TPYHTOB
(mpocano4Hble OM0/1A, OB, JTOXKOUHBI U TIP.);

MOIIHOCTH TOJIIH HPOCAJOYHBIX TPYHTOB M €€ U3MEHEHHS 110 IIJI0IIA/IH;
UKJIUYHOCT CTPOEHMS TOJIIM IPOCAJOYHBIX TPYHTOB (UepeloBaHHUE
TOPHU30HTOB JIECCOBBIX IOPOA M MOTPeOCHHBIX IOYB, MEPUOJUYHOCTH
W3MEHECHUN CBOMCTB IPYHTOB II0 TIIyOWHE H T.I.);

0COOCHHOCTH CTPYKTYPBI (MaKpOTIOpUCTOCTH, IIBLIEBATOCTb,
arperupoBaHHOCTh W IIP.) M TEKCTYPHl (CIOMCTOCTh, TPEIIMHOBATOCTb,
HaJIMYMe KOHKPEIUH, CKOIJICHUH TUIICa U TIP.), HHTEHCUBHOCTH BCKUITAHHS
ot 10%-noii HCI,

crerdrIecKrue XapakKTepUCTHKH NPOCAJOYHBIX TPYHTOB (OTHOCHTENIbHAS
nedopmanus mpocasouyHOCTH U €€ 3aBUCHMOCTh OT JaBJCHUS Ha TPYHT,
HavyallbHOE MPOCaI0YHOE JaBlIeHUe, HauajbHas IPOCaJOYHAs BIa)KHOCTB);
IpaHyJOMETPUYECKUIl cocTaB (C Pa3IMYHBIMHU CXEMaMH IOJrOTOBKH K
aHaIM3Yy);

JnedopMannoHHbIe U IPOYHOCTHBIE XapaKTEPUCTUKU TPYHTOB MPH TTOJTHOM
BOJIOHACBILLIEHUH U IIPYU IPUPOJHOM BIIaKHOCTH;

W3MEHEHHsI II0Ka3aTeled CBOWCTB 10 NPOCTHPAHWIO U TIyOuHe
MPOCAT0YHOH TOIIIH;

BEJINYMHBI IIPOCATOK OT COOCTBEHHOTO Beca (BKIFOYAs! TIOCIIETPOCAJOYHBIC
nedopmanmm) U THIT TPYHTOBBIX YCIOBHH IO NMPOCAJOYHOCTH, TPAHUIIBI
pacnpocTpaHEeH!sI Y9acTKOB C Pa3JIMUHbIM TUIIOM I'PYHTOBBIX YCIJIOBHII 110
MPOCaI0YHOCTH;

HaJIMYUC W XapaKTECP BO3MOXKHBIX MCTOYHHUKOB 3aMadWBaHUs JIECCOBOI
TOJIIH;

aBapHﬁHBIe CUTyalliuv, PEMOHTHBLIC WM BOCCTaAHOBUTCIIHLHBIC pa6OTI)I,
CBA3aHHBIC C Pa3BUTUEM NPOCATOYHBIX HBHCHHﬁ;

MPUMEHSBIINECS THIBI ¥ KOHCTPYKIMH (GYHIAMEHTOB, 3JaHUM W
COOpPY)XEHHH, HX TEXHHYECKOE COCTOSHHE, HAINYNE W XapakTep
nedopmanuii, BBI3BaHHBIX ITPOCATOYHBIMHU SBICHUSIMHY;

MPUMEHSBIINECS IPU CTPOUTENIBCTBE B paiioHE padOT METOBI TIOJIHOTO MITH
YaCTHYHOTO yCTpaHeHUs IIPOCa09YHOCTH TPYHTOB
(MpOTHBOQUIBTPAIIIOHHBIE ~ MEPONPHATHS, HPUMEHEHHE  TSDKEIBIX
TpaMOOBOK, MCKYCCTBEHHOE 3aKpeIUICeHWE TPYHTOB, IIPEIBAPUTEIHHOE
3aMa4YMBaHUE | JAp.) C OIEHKOH nX 3()(HEeKTUBHOCTH;

MIOJIOXKEHNE M TTapaMeTPhl SKPAaHUPYIONINX TOKPHITHH (achatbTHPOBaHHEIE
CTOSIHKH aBTOTPAHCIIOPTA, B3JIETHO-110CA/I0YHbIE MOJIOCHI U 1.);
pacrojyio)keHrue UM COCTOSIHUE CETH BOJOHECYIIMX KOMMYHHKAIMH
(BomompoBOJ, KaHANW3alMs, TEIJIOTPAcChl, JIMBHEBbIE BOJOCTOKH),
OYHCTHBIX COOpy)KeHPIﬁ, CYIIECTBYIOIAsA CHUCTEMA HX OKCIUTyaTalluu W
60pBOBI ¢ yTeUKaMu;
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- HQJIN4YWE, CHCTEMY, COCTOSHHUE OPOCHTENILHOM CeTH, Cieabl IpeBHEH
OPOCHUTEIILHOM CETH.
Ha6yxaromue rpyHTbI.

CormacHo m. 6.7.2.3 B paiioHaX pPacHpoOCTpaHEHHs HaOyXarOIIUX
TPYHTOB CJIEAyeT JONOJHHUTENbHO K 6.7.1 B TEXHHYECKOM OT4YETE
YCTaHAaBIMBATh. PACHPOCTPAHEHHE M YCIOBHS 3alleTaHUs HaOyXarommx
TPYHTOB, X MOILIHOCTb, MHHEPAJILHBIN 1 JINTOJIOTHIECKUI COCTAB, CTPOCHHUE
(Hanu4ue KapMaHOB, JINH3 M IPOCIIOEK MBUIEBATOTO U IECIAHOTO MaTeprana);
CTPYKTYPHO-TEKCTYpPHBIE OCOOCHHOCTH, YCIOBHSI 3aJIETaHUS TTOKPHIBAOIINX
U MOACTHIAIONINX TPYHTOB; BENUYNHY PACKPBITHSL, TIIyONHY U HallpaBJICHHE
pacIpoCTpaHEeHUsI YCaJO0YHBIX TPEIINH, MOIIHOCTh 30HBI TPEIINHOBATOCTH;
OTHOCUTENIbHOEe HalOyxaHue (CBOOOJHOE M IOA Harpy3kaMmM); BIIQXKHOCTb
IpyHTa mocje HaOyXaHWsl; JaBlieHHe HaOyXaHUs; JIMHEHHYI0 M O0BEMHYIO
yCaJIKy IPYHTa; BIQXKHOCTh Ha NpeJiesie YCaKH; OLEHKY H3MEHEHHS CBOWCTB
HaOyXaIOIIMX TPYHTOB MPHU CTPOUTEIBCTBE M IKCIUTyaTaIllil 0OBEKTOB.

OpranomMunepaJibHble TPYHTBI.

CornacHo TpeOoBanusiM 6.7.2.4, B palloHaxX paclpOCTPaHEHHs
OpPraHOMHHEPAIBHBIX M OPraHWYEeCKUX TPYHTOB CIEAYET B TEXHHUYECKOM
OTYETE YCTaHABJINBATb:

- pPacIpoCTpaHEHHE M MOIITHOCTH OOJIOTHBIX OTIOKCHUH;

- Tun Top¢a (HU3NHHEIH, BEPXOBOH);

- Pa3HOBHIHOCTH 3aTOP(OBAHHBIX TPYHTOB, X COCTaB M CBOICTBA;

- HCTOYHHUKH OOBOJTHEHHS TPYHTOBOI TOJIIIH;

- MECTOIIOJIOKCHUE BBIXOJOB POJHUKOB, HAJIMYUEC O3€P U CIUIABUH,
O0IIyI0  TEHACHIMIO pa3BUTHA OoysioTa (€ro  Jerpajaiyio  WiIH
nporpeccupyoiiee 3a0oJauyMBaHie NPUIIETAIOIIEH TEPPUTOPUH);

- st TophoB ¥ 3aTOP(HOBAHHBIX TPYHTOB- BIAXKHOCTH U IIOTHOCTD B
BOJIOHACBHIIIICHHOM ~COCTOSIHHM, COJIEp)KaHHE OPraHuYeCcKHX BEUIECTB,
CTENICHb  pa3JIOKEHUs,  30JbHOCTb, OOTaHWYECKHH  cocTtaB  (TIpH
HEO0OXOIUMOCTH);

- Uil WIOB W camporeneil - TpaHyJIOMETPUYECKHH COCTaB,
COJIep)KaHMe OPraHMYECKHX BEUIeCTB, KapOOHATOB, COCTaB W COJEpKaHHE
BOJIOPACTBOPUMBIX COieil (151 0CaJKOB COJICHBIX BOJOEMOB), ITOKA3aTEIH
(u3MYECKNX CBOICTB, HOPMaTHBHBIC U pacYETHBIE 3HAUCHUSI XapaKTEPUCTUK
MPOYHOCTHBIX W Je(POPMAIMOHHBIX  CBOWCTB,  IPEAYCMOTPEHHBIX
porpamMmoii pabor.

3acosieHHbIEe TPYHTHI.

CormacHo TpeboBanmsiM 6.7.2.5., B paifoHaX pacIpoOCTpaHEHHS
3aCOJICHHBIX TPYHTOB CIIEIyeT JIOMOJHUTEIbHO B TEXHUYECKOM OTYETe
YyCTaHaBJIMBATb:

- pacnpoCTpaHEeHHE U YCIOBHS 3aJIeraHus 3aCOJICHHBIX TPYHTOB;
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- Ka4YeCTBEHHBIH cCOCTaB M  KOJMYECTBEHHOE  COJCpIKaHHE
BOJIOPACTBOPUMBIX COJICH B TPYHTE;

- TEHE3UC, B3aUMOCBS3b CTENEHHM M XapaKTepa 3acOJICHHOCTH C
JIUTOJIOTMYECKUM COCTaBOM M YCIOBHUSIMU 3aJIETaHUS TPYHTOB;

- GopMy, pa3Mep H XapakTep pacHpesesieHHs] COISHBIX 00pa30BaHU
B TPYHTE;

- CTPYKTypHBIE OCOOCHHOCTH TPYHTA, CBSI3aHHBIC C HAINYNEM COJIEH;
HaJIM4YHe TPOSBICHHUHN MIPOIecca BhIIETaYNBaHuA U cy(Pdo3un 3acOICHHBIX
TPYHTOB Ha 3€MHOH ITOBEPXHOCTH, UX ()OPMBI U Pa3MEPHI;

- ZJaHHBIE O COBPEMEHHOM 3aCOJICHHU W BBIIIEIAYNBAHUU TPYHTOB B
pe3ynbTaTe XO3sIMCTBEHHOH NESITeIbHOCTH;

- (¢usnyecKre, MEXaHWYECKHUE ¥ XHMMHYECKHE CBOWCTBA T'PYHTOB
MIPUPOJHOI BIAXKHOCTU ¥ NPU BOJOHACHIIICHHH, B TOM YHCJIE PacTBOpaMHU
3aJ]aHHOT'O COCTaBa;

- TUAPOXUMHYECKHE YCIOBUs (MUHEpATU3aLUsI U XUMUUECKHIA COCTaB
MOJ3EMHBIX BOJI, MX pacTBOPSIONIAsl CIHOCOOHOCTh IO OTHOIICHHIO K
3aCOJICHHBIM IPYHTaM);

- OTHOCHTENbHOE Cy(p(HO3HOHHOE CKATHE W HadalbHOE JaBJICHHE
cyddo3noHHOTO CKATHUS;

- COCTaB M XapaKTEPHCTHKU IOBEPXHOCTHBIX BOJ, BIUSIONIMX Ha
3aCOJIEHHOCTb TPYHTOB.

JI0BHAJIbHbIE TPYHTHI.

CornmacHo m. 8.2.1. [3], yuuTbIBasi CIIO)KHBIE YCIIOBUS 3ajieTaHUs
QJIIOBUAJIBHBIX TPYHTOB, HMX BBICOKYIO HEOIHOPOIHOCTh, CBS3aHHYIO C
HEOJHOPOJHOCTHI0 MaTEPHHCKUX MOpPOJ (HAIMYUEM JIMH3, IPOCIIOEB, KU,
JaeK), M30MpPATENBbHOCTBIO TPOIECCOB BHIBETPUBAHMA, pa3zHOOOpasueM
TEOXMMHUYECKUX IPeoOpa3oBaHUil W, KaK CIIEJCTBHE, IOBBIIICHHYIO
M3MEHYMBOCTh COCTaBa M CBOICTB TI'PYHTOB, WH)KEHEPHO-TEOJOIMYECKUE
W3BICKAHHUS B paldOHaX HX pAaCIpPOCTPAHCHUS CIEAYyeT NPOU3BOIHUTH C
OonpInel AeTalbHOCTBIO (B 0OoJiee KPYIHBIX MAacIITabax) WHKEHEPHO-
TeOJIOTHIECKON CheMKH 10 CpaBHEHHIO ¢ TpeboBaHWsAMH [1] mo cramgmsam
IIPOEKTUPOBAHMUSL.

Cb6op, ananu3 1 00001IeHNE MaTepHaIOB J0JDKHBI ObITh HAITPABIIEHBI
Ha IMOJIy4eHHeE CIIeYIOINX CBECHUH (IaHHBIX), XapaKTepHU3YIOLIHX:

- pacrpocTpaHeHHE, MOIHOCTh, YCJIOBHS 3aJICTAHUs, THIIBI U BHIbI
ANIIOBUATIBHBIX TPYHTOB B HCCIIElyeMOM paliOHe, MX COCTaB, CBOWCTBA U
MPOCTPaHCTBEHHAS! HEOAHOPOIHOCTH;

- MOBEJICHUE TPYHTOB IO HArpy3KoW, TIpU 3aMa4dMBaHHH,
HaOI0aBIIMECs] OCA/IKH, WHKEHEPHO-T€OJOIMYeCKUe IPOTHO3bl U HX
OIIPaB/IbIBAEMOCTb;

- MCIOJIb30BABIINECS PaHEEe NIPH U3BICKAHHUIX METOJIbI U TEXHUYECKHE
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CPEACTBa U MX CPAaBHUTEIbHYIO 3 (EKTUBHOCTS;

- MPUMEHSBIINECS THUNBl (YHIAMEHTOB, WX TabapuThl, NIyOMHA
3aJIOKEHHsSI, MEpOIPUSATHS [0 MEJIHOpalud TIPYHTOB (YILUIOTHEHHE,
3aKperuIeHHe | Jp.), €CJIM OHU paHee OCYIIECTBISIINCE;

- nedopmanny (aBapumn) 34aHUI U COOPYKEHUI U X IPUYNHBI;

- pa3BHTHIE B palioHE PadOT OMACHBIE T€OJIOTHIECKUE MTPOLIECCHI;

- MOJBEM U KoyeOaHWA YpPOBHS IOA3EMHBIX BOJ WJIH IpYyrHe
N3MEHEHHS THAPOTEOTIOTNIECKUX YCIIOBUH;

- HETATUBHOE BO3/ICHCTBUE CTPOUTEIHCTBA U SKCIUTYaTALlUH 30aHUH U
COOpYKEHUI Ha CYLIECTBYIOLIYIO 3aCTPONKY M OKPYXKalOUIYI0 INPUPOIHYIO
cpeny.

TexHoreHHble TPYHTHI.

CornacHo 11. 9.2.1. [3] cocTaB HHXEHEPHO-T€0JIOTHYECKHUX U3BICKAaHUH
Ha TEPPUTOPUHM PACHPOCTPAHEHHS TEXHOTCHHBIX TPYHTOB M OOIIHe
TCXHHUYCCKHUC Tpe6OBaHI/IH K BBIIIOJIHCHHK OTACIBHBIX BHUIOB paﬁoT u
KOMIIJICKCHBIX I/ICCHe[[OBaHI/Iﬁ CJIEAYCT yCTaHAaBJIMBATh C yYHETOM MOJIOKCHUM
paszena 5 [1], B 3aBHCHMOCTH OT IeHE3HCa TEXHOTEHHBIX TPYHTOB, CTETIEHU
3aBEpPIICHHOCTH MPOIIECCOB UX CaMOYIUIOTHEHHUS U YIPOYHEHHS BO BPEMECHA
1 KOHCOJIUJIAINH TTOICTHIAIOIINX TPYHTOB.

Bpems, B TedeHHE KOTOPOTO  3aBepHIacTCs  YIJIOTHEHHE
MOJICTUIAIONINX TPYHTOB OT BEca HACBHINH, NPH OTCYTCTBHM KOHKPETHBIX
HaOJIIOZICHUH JOIycKaeTCs NPUHUMATh PaBHBIM JJIsl TPYHTOB:

MecyaHsiX - 1 roxm;

TbUIEBATO-TJIMHUCTBIX, PACIIOJIOKEHHBIX BBINIC YPOBHA ITOJA3C€MHBIX
BOI, - 2 TOJa,

Mep3sJible TPYHTBI.

CormacHo m. 5.8.  MOJEBBIE HCCIEHOBAHUS TPYHTOB CJEIyeT
MPOBOJMTH IIPU U3YYEHUN MACCUBOB MEP3JIBIX TPYHTOB C LIENBIO:

- OIEHKM NPOCTPAHCTBEHHOW W3MEHUYMBOCTH CBOMCTB MEP3JIbIX
TPYHTOB; pactJICHEHHS T'€0JI0THIECKOT0 pa3pesa;

- ompeaeneHus (U3NUECKUX, ASHOPMAIMOHHBIX W TPOYHOCTHBIX
CBOWCTB MEp3JIBIX, MPOTAWBAIOIINX, NPOMEP3AIOIINX TPYHTOB W JIBJIOB B
YCJIOBHSIX €CTECTBEHHOT'O 3aJIETaHuUs;

- OINpeJeJICHUs] TEMIIEPaTyPbl MEP3JIbIX TPYHTOB, TITyOUH CE30HHOTO
IpOMEp3aHusi U OTTaAUBAHUS;

- OLEHKH BO3MOXHOCTU IIOIPYKEHMs CBail B Mep3Jible TPYHTHI U
HeCyIel ClIOCOOHOCTH CBaid.

CKJ10HOBBIE TPYHTBHI.

CoctaB u 00BEMBI M3BICKAaTEIBCKUX pabOT CIeAyeT OMpenensiTs B
IIpOTrpamMMe U3BICKaHUH ¢ y4eToM cTaauu ((a3sl) pa3BUTHI U MACIITAOHOCTH
MIPOSIBJICHUS! CKJIOHOBOT'O TIPOLIECCa C LIEJIBI0 YCTAHOBJICHHS:
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- xapaktepa JnedopMmanuii TOBEPXHOCTH 3€MIIM, HWHKECHEPHO-
TeOJIOTUYECKUX TUIIOB CKJIOHOBBIX MPOIIECCOB, Pa3BUTHIX B pailoHEe, BpeMEHHU
(Bo3pacTa) W MpPUYMH WX BO3HUKHOBEHHS, craiauu ((hasbl) pa3BUTHA,
xapakTepa aehopMannii B MMCIONIUXCS Ha CKJIOHE 3IaHUSX U COOPYKCHHUSX,
COCTOSIHUSL COOPYKCHUN WH)XCHEPHOW 3amuThl U S((EKTUBHOCTH HUX
paboTsr;

- TPHUYPOYCHHOCTH CKJIOHOBBIX IIPOIECCOB K OMPEACICHHBIM
TCOJIOTHYECKUM  OOpa3oBaHUSAM,  TCKTOHHYECKHM  CTPYKTypaM  H
reoMop(OTIOTHYECKIM HIIEMEHTaM;

- BIVSTHUS THIIPOTEOIOTHIECKHUX, THIPOIOTUIECKUX u
METEOPOJIOTHIECKUX YCIOBHI Ha BOSHUKHOBEHHE CKJIOHOBEIX IPOIIECCOB;

- BIUSIHHS peiibeda, KPYTH3HBI U SKCIIO3HUIIUU CKIIOHA Ha MPOSBICHUS
OIOJI3HEN U 00BAIOB;

- pOJIM XO3SMCTBEHHOHN NEATENHHOCTH B AKTHUBU3AIMU CKJIOHOBBIX
IIPOIIECCOB,;

- HAIMYUS IPYTUX BUJOB COBPEMEHHBIX YK30TCHHBIX T'€0JIOIMUECKUX
MPO1IECCOB (BBIBETPUBAHUE; IPO3Usl, a0pa3us U T.11.) U ONPEACICHUS CTEIIEHU
UX BIHMSHUS Ha YCTOWYHBOCTH CKJIIOHOB U, B YACTHOCTH, HA BOSHUKHOBEHHE 1
pa3BUTHE Ha HUX OIIOJI3HEH, OCHITICH W 00BaJIOB Pa3HBIX THIIOB.

PasBurue kapcra.

TexHonmormyeckas cxeMa H3BICKAaHUH B palfOHAX Pa3BHTHSA KapcTa
JOJDKHA peaycMaTpUBaTh OTIpeIeIICHHYIO TOCTIeIOBATEIEHOCTh
BBITIOJTHEHUST PAab0OT W ONTHMAalbHOE CcoYeTaHWe (KOMILIEKCUPOBAHUE)
Pa3IUYHBIX METOJIOB UCCIIEOBAHMUS:

- cOOp ¥ aHaNKM3 UMEIOLIUXCS MAaTepPUalioB B KOMIUIEKCE C H3y4YeHHEM
KpYMHOMAacHITaOHBIX ~ KapT M| TJIAHOB u MpeIBapUTEbHBIM
KapCTOJIOTUYECKUM JleuppupoBaHueM adpokocMocHUMKOB (AKC);

- MapIIpyTHbIE HAOMIOCHNUS C KapCTOJIOTHYECKUM O0CIIeOBaHHEM U
moneBoe aemmudpuposanne AKC;

- HazeMHBIE Teo(pU3MUeCKue paboThI, CKBOKHHHBIC reo(hHu3nIecKue
WCCIICAOBAHUS W JApPYTUe CICIUadbHBle paboThl  (PE3UCTUBUMETPUS,
TEPMOMETPHSI, PACXOJAOMETPHSI, KABEPHOMETPHS, (POTOMETPHUS U Ip.);

- OypeHHE KapCTOJIOTHYSCKUX CKBOKHUH HA  BBISIBICHHBIX
reo()U3NIECKUMHU HCCIICOBAHUSAME YYacTKaX aHOMAIMNA M OCIa0JICHHBIX
30H, COIPOBOX/IAIOMIEECS XPOHOMETPAXKEM, THAPOTCONOTHIECKUMU U
JPYTUMH HEOOXOTUMBIMH HAOJTIOICHUSIMU;

- TIOJIEBBIE WCCIIEOBAHMS TPYHTOB (IIEHETPAIIMOHHO-KApOTAXKHEIE,
30HIUPOBAHUE H JIP.);

- THIIPOJIOTHYECKHE ¥ THAPOT€0JIOTHIECKUE HCCIICI0BaHMS,

- nmabopaTopHBlE W OKCIIEPUMEHTAJbHBIE  HCCIICIOBAHHUS
pacTBOPUMOCTH, Pa3MOKa€MOCTH M JPYTHX CBOWCTB KapCTYIOLIUXCS U
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TIOKPBIBAIOLINX IOPOJA, XUMHUYECKOI'O COCTaBa BOJ B 30HaX pa3IMYHOU
3aKapCTOBAaHHOCTH; MaTeMaTH4eckoe | (U3UUECKOe MOJSIUPOBAHUE
Pa3BHUTHsI KapCTOBOTO TPOIIECCa;

- CTallMOHAPHBIE HAOJIIOACHHS;

- oOciienoBaHNE TPYHTOB OCHOBAHHWIl CyNIECTBYIOIIMX 3IaHUH W
COOpY’KEHUH;

- KamepalnbHas 00paboTka MaTepHAIOB U COCTABICHHE TEXHUIECKOTO
oTdYeTa.

IIpoueccel nepepadoTKu Geperos.

W3pickanns B pailoHaxX pa3BUTHS IPOIECCOB IepepaboTKH Oeperos
CYIIECTBYIOIIMX BOAOXPAHWJIMII CJIEAYET BBIIOJHATE A TOJTYyYeHHS
JIaHHBIX, HEOOXOUMBIX IS

- NPOEKTUPOBAaHMS WHXKCHEPHOW 3aIlUTHl HKCILIyaTHPYEMBIX Ha
mobepexbe 00HEKTOR;

- PEKOHCTPYKLIMH  CYIIECTBYIOIIMX  OeperoyKpenuTesbHbIX
COOPYKEHUH, B TOM YUCJIE U IIPU aBAPUIHOM UX COCTOSHUU;

- TpOrHO3a  pa3BUTHS  IPOILECCOB  mepepaboTku  Oeperos
CYIIECTBYIOIIUX BOJAOEMOB IPH 00OCHOBAHMH MPEATIPOCKTHON U IPOCKTHON
JOKyMEHTAIlid  AJsI ~ CTPOWTENbCTBA  HOBBIX U PEKOHCTPYKIUH
CYIIECTBYIOINX OOBEKTOB, PACHOIOKCHHBIX IMOTHOCTHIO WJIM YAaCTHYHO B
IIpeZieNnax ONMacHOro MOOePexkbs.

HoaronyieHue TeppuTOPHid.

[Tpu BBINOJHEHUH T'HIPOTEOJIOTHYECKUX HCCIIEOBAHUM IIPOXOJIKA
TOPHBIX BEIPAOOTOK OCYIIECTBISIETCS B COOTBETCTBHH ¢ II. 5.6 [1], myst:

- YTOYHEHHS  THAPOTEOJOTMYECKOr0  paspe3a IO  CTENEeHHU
IIPOHHUIIAEMOCTH U OOBOTHEHHOCTH HOPOT;

- U3yYCHUS] XUMUYECKOT'0 COCTaBa TMO/I3MHBIX BOJ;

- OIIpEe/ICIICHUsI TEMIIEPATyPhI TO/I3MHBIX BOJ;

- TpenBapUTENbHONW OIEHKM XapakTepa B3aWMOCBS3H MEXIY
BOJIOHOCHBIMM ~ TOPH30HTAMH, a TaKXke MeXIy IIOJ3€MHbBIMH W
MIOBEPXHOCTHBIMH BOJAMU;

- OIIpeZIeTIeHUs] CKOPOCTH JABHKEHUSI OJ3EMHBIX BO/I;

- BbIOOpa TIIyOMHBI ¥ METOJIOB THPOTE0JIOTHYECKOTO ONPOOOBaHMUS
BOJIOHOCHBIX TOPH30HTOB U TPYHTOB 30HBI a3palliH;

- BBIIIOJIHEHHS ONBITHO-(DMUIIBTPAIIMOHHBIX padoT;

- PSKUMHBIX HaOJIOJICHNH 32 MOJIOKEHUEM YPOBHS, TEMIIEPATYpOl 1
XMMHUYECKHM COCTaBOM TPYHTOBBIX BOJ M UX CE30HHBIMH KOJIEOAHHSMH.

[Ipu rumporeoIornaecKkrnx UCCaeJOBaHUAX Hanooee 3¢ (heKTHBHBIMH
ABIISIIOTCS CIEYIOIINE CNOCOObI OypeHus:

- yOapHO-KaHAaTHBIM CIUIOMIHBIM 3a0oeM - g OypeHHs
THJPOTE€OJIOTHYECKUX CKBAXHH, IpEeIHa3HAYEHHBIX [UII MPOM3BOJICTBA
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OTKa4eK M  CTAlMOHApPHBIX  THIPOTeOJIOTMYECKHX  HaOJIOJCHUH,
MIPEABaPUTEIHHOTO M Pa3AeiIbHOrO ONPOOOBAHUS BOJOHOCHBIX IOPU30HTOB,
IUIACTOB U JIMH3 B Tpolecce OypeHus;

- BpallaTeNbHbIH ¢ 00paTHOW MPOMBIBKOW - IPH MPOXOAKE PHIXJIBIX
MopoA Juisi OypeHHs THIPOTEOJOTHYECKHX CKBAXKHH BOJOIOHU3UTEIBHBIX
CHCTEM U LIEHTPATBbHBIX CKBA)XKUH OINBITHBIX KYCTOB;

- KOJIOHKOBBI C TIPOMBIBKOW BOJOH - 111 OypeHUs
THAPOTECONIOTHIECKNX CKBRXUH B MEJIKOTPEUIMHOBATBIX MOPOAaxX IIOA
¢mIbTp HEOONBIIOTO JUAMETpa WM OeCUIBTPOBBIX CKBAXHH IS
HaOTIOZICHUS 32 PEXKUMOM MTOJ3EMHBIX BOI.

KOHTPOJIBHBIE BOITPOCHI.

1. @akropel BIUSHUS HAa  WH)KEHEPHO-TEOJIOTHYECKHE  YCIOBHA
CTPOMTENbCTBA

. Kareropun nHxeHEepHO-T€0J0IHIECKUX YCIOBHH U X XapaKTePUCTHKA

. Coneprxkanue 1 00beMbl H3BICKATEIBCKUX PA0OT

. XapaKkTepucTuka CI0KHBIX HHKCHEPHO-TEOJIOTHIECKUX YCIOBUH

. Bypenne n KOHCTPYKIMS CKBayKHH, ITOJIEBBIC UCCIIEIOBaHNS TPYHTOB

. I'maporeonorndeckue UCCIeI0BaHNS B CKBXKNHAX

. JJabopaTopHble nccae0BaHN TPYHTOB IO IIOJHOMY KOMILIEKCY

. AHaJM3 reoAMHAMUYECKHUX MPOIIECCOB Ha IIJIOIIA/AKAX CTPOUTEICTBA

9. TpeboBaHusA K HHXCHEPHO-TCOJOTMYECKHUM H3BICKAHUSAM B CIIOXKHBIX
YCIIOBHAX

10. Cratuctudeckas o0paboTKa pe3ysIbTaTOB HCIIBITAHUH I'PYHTOB

11. Baousinue Tvna ¢pyHaaMeHTa Ha coJiepKaHUe M3bICKAaTeIbCKUX padoT

12. OOmas XxapakTepHCTHKa METOIOB reo(M3NYEeCKUX HCCIICHOBAHUM MpHU
M3BICKAHMSX

13. lmxeHepHO-Te0JIOTHYECKHE U3BICKaHUsI B TIPOCA/IOYHBIX TPyHTaxX

14. OcobeHHOCTH W3BICKaHUH B HAOyXamIIUX W OpPraHOMHHEPAIHHBIX
TPyHTax

15. OcobeHHOCTH M3BICKaHUH B 3aCOJICHHBIX U JIIOBUANIBHBIX TPYyHTaX

16. OcobeHHOCTH N3BICKAaHUH B paiiOHaX TEXHOTEHHBIX U MEP3JIbIX TPYHTOB
17. U3bickaTenbckue padoThI TPHU MPOSIBICHUH CKJIOHOBBIX ITPOIIECCOB

18. OcoOeHHOCTH WU3BICKAaHWI IpH pPa3BUTUM KapcTa W Ha Oeperax
MOBEPXHOCTHBIX BOJI

19. Pa3BemouHsle TOpHBIE BBIPAOOTKH: Ha3HAYCHHWE, KOHCTPYKITHS,
BO3MOKHOCTH

20. OcobeHHOCTH N3BICKAHNH TIPH MMOATOIIIICHUH TePPUTOPHI

03N O A~ Wi
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