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NPEOUCINOBUE

JIroboe 3qanme WA COOPYXKEHHE CTPOMICA Ha IPYHTOBOM OCHOBA-
HHM, BO3BOJMTCH 3 TDYHTA KaK CTPOMTENBHOrO MaTepHala HIE pac-
mojaraercs B Tomne rpysTa. Ero npousocTs, yeTORYHBOCTE B HOpMATTh-
Hasl 3XCOJIyaTalMs OUPEJE/SIOTCE HE TONbKO KOHCTPYKTHBHBIMH OCO-
GeHHOCTSIMHA COOpYXEHHA, HO B CBOKCTBAMH IPYyHTAa, YCIOBHAMH B3a-
HAMOJEACTBAA COOPYXEHHS H OCHOBAHHA. :

CroumocTh (hYHIAMEHTOB COCTABAsET B CpeAHeM 12% 0T cTommo-
CTH COOpY:KEHUH, TpyA03aTparsl Hepenko nocturarT 15% u Gonee ot
o0IUHX 34aTpaT Tpyda, & IPOJOJKHTENEHOCTh paboT mo BO3BEJECHHIO
QyHmamenToB oxomuT Ao 20% cpoxa CTPOMTENECTBA COOPYXEHHS.
B cnoxHBIX TPYHTOBLIX YCHOBHSIX 3TH [I0KA3aTENM 3HAYHTENIHHO YBEIIH-
uuparoTed. CliefoBaTenbEO, COBEPIIEHCTBOBAHAE IPOESKTHHIX H TEXHO-
JIOrHYECKHX pemlenuil B obnactu GpysgaMeRTOCTpOeHHA MpHBEACT K Ho-
TBIIOH 3KOHOMHH MAaTepHalbHEIX H TPYIOBEIX PECYPCOB, COKPAIIEHHIO
CPOKOB CTPOMTEIILCTBA 3JAHHA U COOPYXEHHH.

B mpoextHpoBaHHE (YHTAMEHTOB HENOCPEACTBEHHO HPHHHMAIOT
yuactae 10..15 THC. CHENHANHECTOR, & ¢ YYETOM MHOTONPO(HIbHOCTH
TPYNA IPOEKTHPOBIIAKA — 3HAYMTENbHO OoJbiue. JleCHTKH ThHICSY HH-
KEHEPOB 3aHATHL B M3LICKAHWIX IS CTPOHMTENLCTBA, Ha paboTax, cBs-
3aHHREIX C HOATOTOBKOH OCHOBAHHMM, CTPOMTENLCTBOM (yHIaMeHTOB,
IOA3EMHBIX ¥ 3ariy0ienHuIX coopyxennii, HakoHeN, Kax /Wil HIKeRep-

* CTPOMTENb, HE3ABHCAMO OT NPOQUIIS ero NeATeIbHOCTH, TOKEH OTIeT-

TABO NPEACTABIATE ce0¢ B3aAMOCBA3b COOPYKEHUH H OCHOBAHMH, YMETh
Ha/IEXHC ONEHHBATH WX B3aHMHOE BJIHAHHE ADYT HA [pyra. o
CkasaBHOe MO3BOMSET CHEN4TH BHIBOJ O BaXKHOCTH M3YYeHHs IpPO-
bneM, CBA3ABBIX ¢ DYHJAMEHTOCTPOCHHEM, IPH NOATOTOBKE HEKEHEPOB-
crpouTencH. ABTODH CTPEMHIHCH OTPA3WTh B HACTOSIIEM YyeOHHKe
COBPEMEHHBIE MOIOKCHRS MEXaHHKY [PYHTOR H MeTOH (yHAAMEHTOCT-
poenus, obecnednparompe OyaymuM CreluarkcTamM Be0OX0EMEIE 3HA-
HESL 718 MX IPaXxTHYECKOR JeSTeTbHOCTH. o ‘
V4ebuiK cocTaBlied B COTBETCTBHE C IPOrpaMMoii Kypea «Mexasnka
IPYHTOB, OCHOBAHES ¥ QYHAAMEHTED) JJIs BRICIIHX Y4eOHBIX 3aBe/ICHHiA [0
coenranbEocTh 2903 «IIpoMEmINeHHOe B rPaXAAHCKOE CTPORTEILCTBOY.
Or MOXeT OBITH HCHONBIOBAH M CTYNEHTAMH JPYTHX CTPOMTEIBHBIX
CHENHEAILHOCTEH, 8 Takxke OyaeT HoJIe3eH HEXKEHEPHO-TEXHAYECKAM, HAYY-
HEM paboTHEKAM K ACHHPAHTAM, CIENHAATH3EPYIOMAMCS B 9TOH 00.1aCTH.
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Vye6HHK IOATOTOBICH KOJUIEKTHBOM 3aBTOPOB HOA PYKOBOJCTBOM
n-pa Texu. Hayk, mpod. C. b. Vxopa. IM xe HamAcaHkl BBEICHHS, TIaBHI
4,9,17 — 19. I'napul | 4 2 BanBCaHkl J-pOM reoJIoT.-MHHEpaJIor. HAYK,
npot. C. H. UepHEmIEBEM B 0POd. C. B. YXOBbIM COBMECTHO; IMIaBH 6,
12, 15 — xaBp. TexH Hayk, npod. B. B. CemeHOBBIM, a rnasul 8 B 16
copmectHo ¢ mpod. C. b. YX0BEIM; IJIaBhI 10, 11, 13, 14 — xauz. TeXH.
gayk, aou. B. B. 3HaMEHCKEM: T7aBhI 3, 5 u 7 — A-poM TexH. Hayk,
npod. 3. I'. Tep-MapTupoCsHOM COBMECTHO C npod. C. b, Yx0BbIM.

ApTopH 61aT0apHHL I-PY TEXH. HAYK, npot. M. 0. AbeneBy ¥ A-pY
Texs. Hayk, npod. M. B. MajkImeBy 3a [0JIE3HbIE COBCTRI npu obcyxe-
HEHE pasfieiob PYKOINCH, KaH[. TexH. Bayk, nom. A. A. Myszadaposy
u kapn. Texe. Hayk, gou. E. B. IlepOune 3a HOATOTOBKY MATepHaATIOB
x rnagam 17 u 19 = mex. E. E. TIpoxoposoi 3a noMonpb IpKH othopmre-
HHM PYKOMHCH.

ABTODH BHIPAXAJOT MCKPEHHIOI NPH3HATEILHOCTH pELCH3EHTaM!
yn.-kopp. Poccuiickoif AkazeMHH HayK 4 akaJIcMHXY Muxenepuoli Axa-
pemuy PO, [-py TexH. HayK, npoth. A. A. baprozomero, A-py TexH. HaYX,
opod. C. H. CotamxoBy H coTpyHuKaM Kadenprl ocHoBaHHH, (YE-
aMeHTOB B MocToB [IepMCKOTO TEXHHYECKOT0 VHEBEPCHTETA 32 HEHHHIC
3aMevanms, KOTopsie OBUIH YITEHE! OPH nopaboTKe PYKOTHCH y4eORHKa.

Brxomy B CBET 3TOH KHETH 80 MHOTOM CocoBCTBOBANO COJICHCTBHE
H CIOHCOPCKAS TIOMOILb TeHePANbHOT0 AMPEKTOPa TOO KITIKC-MUCHA
Kap/, Texd. Hayk, gom. M. B. Koponesa # L. HEX. 9TOH Oprauu3alui
Kamn. TexH. Hayk, Bayds. cotp. I'. E. CphuicEd. .
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BBEJEHUE

OcobeHHOCTH Kypea. Mexanuxa rpyRTOB, OCHOB2HHS H (yHIaMen-
THI BMECTE C MEKCHEDHOH IEONOTHEH M OXpAHOH IPHPONHOA Cpemsl
COCTABISIOT 0CODEIH MK CTPORTENBERIX JUuCHHILIHE, [IpenmeTom ero
H3Y4eHMd SBJIAIOTCS MATEPHAIE], KaK NPABAIO, IPAPOTHOTO OPOHCXONK-
[EEHs — TPYHTH M KX B3auMoJelcTBHe ¢ COOpyxeHnAMH. Ecim KoHCT-
PYKITHOHHEIE MATEPHA/bl IPAIOTABIHBAIOTCS TEXHOIOTAMY TAK, YT00OB
OHH 00Jafas¥ 3aJaHHLIMHE CTPOMTENLHHIMH CBOHCTBAMH, TO I'DYHTHI
KaXJI0M CTPOHTENEHON ILIOMANKE HMEIOT CAMOCTOATENbAYI0 HCTOPHIO
obpazopanus: Cocras, CTpPOSHHE H CBOMCTBA IPYHTOB Pa3HBIX -CTPO-
HTEILHBIX NIOMAJ0K ONpenesieHsl MPHPOAOH H MOIYT CYIIECTBEHHO
pa3IMyaThCs, TPeOYd KaX/Ipiil Pas CIenMalbHOTO H3YYeHHS.

IoseseHue IPYHTOB MOJK HArPY3KaMH CONPOBOXIAETCS CIOXHBIMH
IPONECCAMH, BO MHOTOM OTIMYAIOIHMHACA OT MOBE/ICHHA KOHCTPYKIH-
OHHEIX MaTepHasoB. D10 noTpeboBano pa3paboTKH CHENYATBHBIX 3KC-
[EPHMEHTAIbHEIX METONOB H TEOPSTHYECKOTr0 aniapaTa MEXaHHKH TPYy-
HTOB 711 ONHCAHHS IPONECCOB MX JeQOPMHEPOBANS H PA3PYIICHHS.

IIpodrocTh IPYHTOB OGLMEO B COTHH pa3 MeEBIE, a Aedopmupy-

EMOCThE B THICAMH Da3 fonpmie, 4eM KOHCTPYKITHOHHBIX MATEpPHATIOE.

Hemoucnons308aH#e Hecymel cIOCcOOHOCTH IPYHTOB OCHOBAHHS OPHBO-
IMT X yAOpOXaHmIO cTpomTelbeTsa. C mpyro#i cropoutl, ommbounas

. OlIEHKa HOBEJIeHAs TPYHTOB OCHOBAHHS 4acTO ObIBaeT IPHIRHON apapui

coopyxermii. [lo3ToMy Heo6X0[EMO YMETH HE TOIbKO DPABHIBHO OLE-
HHTh NPOYHOCTHEE H.AehOpMALMOREEE: CBOMCTBA TPYHTOB, HO B pas-
paBOTATE OITHMANBHEE KOHCTPYKTHBHBIC PEHIEHHS NePEaT, HATPY30K
OT COOPYXEHHS HA OCHOBAHHE, 2 B PAME CIYYaeB H COCOOL! yIIyImeHns
CTPORTENBHELIX CBOMCTE TPYHTOB OCHOBAHHA. JTH BOIPOCH OTHOCATCH
x pasneny «Ocnopanws B QpyEIaMEHTED. 0 :
Taxum obpasom, «MexaHrKa IPYHTOB, OCHOBAHHS B (YHIAMEHTED
SBJIAETCA XOMIUIEKCHOM NHCHMIUIAHOH, M3yuaromed xak OCOBEHHOCTH
HOBe/IeHYs TPYETOB IO HArpy3KamH, Tak E CIoco0H mepefiadtd Harpy-

30K OT COOpYHKEHHMI HA OCHOBaHHE. ‘

Tipu 5TOM MeTO/IBI M3y4eHHs! CTPOHTENBHEBIX CBOMCTR TPYHTOB; CIIO-

'coBLI pacyeToB B3AMMOKEHCTBHSA COOPYXKEHHH M OCHOBAHHH, KOHCTPYK-

THBHEIC PCIICHHS IOA3EMHEBIX YACTeH 3/1aHdi H TEXHOIOTHA HX BO3BE/(E-
HHS BO MHOrOM OT/IMYAOTCA OT IPHHATHIX B JIPYTHX NHCLMIIMHAX
CTPOHTE/IBHOIO IHAKIA.



- st OcpoBEEIC NCHATHA H Onperee-
/] gmn. BeAkoe COOpyXeHHE NEpPENacT
‘ | melCTBYIONHE HA HETO HArpy3KH

} Ha ocrosange (pac. B.1).

OcEOBAaHHECM HA3KBAIOT TOI-
Iy IPYHTOB, Ha KOTOPBIX BO3BO-
maTcs  coopyxenne. OCHOBAHHS
| BocHpMEHMAET OT COOPYXKEHH Ha-
rpy3xs, AeopmMEpysCH HOA neHcT-
Z preM 3THX Harpysok. IIpm upes-
/A E MepHHIX JeopManusx OCHOBAHHSN
e ——————— = po3EmKatoT JeopMammA Coopy-
| KeHHd, UpPEIATCTBYIOINEE HOP-
Puc. B.1. TIpumep B3auMONEHCTRHS COOPYKEHMH MAJILEOH €ro SKCILTyaTAlkH, # /a-
e ———— %e aBapHH, CODPOBOXKIAIOMMCCH
P —— y _ pa3spyIICHEEM COOPYXKEHUS.

I sy s cooprienns; 2 Gyt ™ pyssaion ecmecmsenie o
1081 OCHOBAHMS; 5 — MOACTHARIQIME COH OCHO- HOBaHHY, CIIOWEHHEIC OpApPOIHBI-
paEms; d — ryDusa sanoxenna Gyspamenta  MH FPYHTaMHA fe3 cnenuaibHOH HX

DpefBAPHTENbHOM  NOATOTOBKH,
W ucKyccmeenHbie, TPCICTABICHHbIE YIIOTHCHHEIMU HIH 3aKpeIUIeH-
HLIMH [PYHETAME IPAPOJHOTO HPOHCXOXACHAS, 2 TAIKE 06pazoBaHHEE
TBepObIMH OTXOaMH IIPOM3BOACTRERHOA H XO35{CTBEHHON JesTeNb-
HOCTE 4EJI0BEKA. ‘

I"pyHTHl, 3aJIETa0MIEe HENOCPENCTBEHHO p6IA3H 3eMEOH MOBEPXHO-
CTH, TIO/(BEPXKEHb] KIMMATHYECKAM, METCOPO/IOT HICCKHM U IpyruM BO3-
IefiCcTBHSM H, KaK IPABHIIO, BE MOLYT CIyKHTh HANCKHEIM OCHOBAHHEM.
T103TOMY YACTEL COOPYXKEHHS OOBHIHO 3aray6seTcs HIKe [IOBEPXHOCTH
3eMIH, LI0[3EMHYI0 HaCTh COOPYXEHHs, IpeHa3HAuCHBYIO IJaBHBIM
oGpa3oM /1% NEpEATh HATPY3KH OT COOPYXCHHUA Ha OCHOBAHHE, HA3HI-
BaIOT hyEAaMeBT oM. HIKHIOK HOBEPXHOCTE (bysaMeHTa HA3HBAIOT
1010 B0, PACCTOSHAE OT HOBEPXHOCTH ILIANKPOPKH IPYHTa /10 noJo-
B dynjamerTa — r1y0nBoH 3aT0XCHES QyEIAMEHTA.

B ciygac CIOHCTOrO HAILIACTOBAHHS PYHTOB PasA1atoT HEeCYInHH
cioif rpyHTa, Ha KOTODHIH HEMOCPCACTBCHHO onnpaercd (QyHAAMEHT,
H OOACTHIAONHE CIOH.

HOT /2 IPHXOAHTCS PACCMATPHBATH IPYHT Kak CPEAY; BMEILAIOIIYIO
HEKEHEPHBIE COOPYKEHHAS (monmopHLIE CTCHKH, 3arnyOneHHble B HOA-
3eMEEIE COOpYXerus, TPyOOmpOBOAEL, KOJIEKTOPH B 1. 1.), ¥ IpHHH-
MATh BO BHHMAHHE IPH NPOCKTUPOBAHHH HE TOILKO BO3JCHCTBHE CO-
OpyXeHHS Ba TPYHT, HO # BO3ACHCTBHE IPYETA HA COOpYXEHHE.

MEOr#e coOpyXKeHHs (FOPOXKHbIE BACHIH, OrPaXIAOIHC aamOsL, -
3eM/ISHEE IUJOTEHBL H T. I.) MOJHOCTHIO Hid B 3HAYMTEIbHOA Mepe
BO3BOJIITCH U3 TPYHTA KaK CTPOHTELHOIO MATEpHAa, B3aMMOJEHCTBYH
B TO %€ BPEMs C OCHOBAHHSAMY H3 IPyHTA ECTECTBCHHOTO IPOHCXOX/IE-
HHS.
Taxem 06pa3oM TPYETHL PACCMATPHBAIOTCS KaK OCHOBAHHA CoOpy-
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KEHHi, CTPOMTENBbHERI MaTepHal Wi CPela, BMEIAoas coopyxcemm
YTO HAXCIHT OTPAKCHHE B crocobax aocnenonaﬂua HX CBOMCTB H METO-
J1aX pacqeToB.

BaxHO HMETh B BW/IY, 4TO 3AHHA H COOPYXCHHA CYECTBYIOT He.
caMH 1o cefe, 4 KaK KOMILIEKC TOPOACKOH HIIH IPOMBIIIICHHOH 3a-
CTpOHKH. B 3THX yCIOBMSX OHM CTpoSTCH BONH3H WM B OPUMBIKAHHHA
ApYr K [pYTY, OKa3hBalOT COBMECTHOE BO3NCHCTBHE HZ OCHOBAHME
H BMEIIAIOWYIO CpeAly H, TAKHM 00pa3soM, MOTYT BO3/EHCTBOBATH APYT
Ha pyra. Xo3s#CTBEHHAS JeSTeIbHOCTh KOMILIEKCOB FOPOJCKOM H mpo-
MEIILTCHAOH 32CTPOHKY, HCHIOIBE30BaHME MOA3EMHOr0 IPOCTPAHCTRA IO~
POJIOB M IIPOMBLILLICHHBIX 30H OPHBOJAT K AKTHBH3ALEHE JONOIHHTEb-
HLIX IIPOLECCOB B OCHOBAHMSAX, YTO BAXKHO YIMTHIBATH IIPH IPOCKTHPOBA-
HAY ¥ CTPOUTEILCTBE.

Iless, cocrae M 3amaus Kypea. HopMmaibHas SKCIUTyaTanus 30aHHA
WIH COOPYXKeHHs BO MHOTOM 3aBHCHT OT TOr0, HACKOILKO IPAaBHIBHO
3A0POEKTUPOBAHO H OCYINECTBIICHO X0 B3AMMOJICHCTBHE C OCHOBAHHEM,
3T0 Xe B 3HAYATEIILHOM MEpPE BIIHSET HA CTOMMOCTb B CPOKH CTPOHTENb-
CTBA.

IToatoMy 1ems HACTOSAIMErO Kypca — HAYIUTh ﬁynymux HH)XEHEPOB-
cTporTeENEd OOOCHOBAHHIO M NPHMHATHIO ONTHMAILHBIX DPEIICHHH IO
YCTPOMCTBY CCHOBAHKM M QYHIAMEHTOB 3JaHHH H COOPYKEHHN HPOMEI-
[IUIEHHOTO M IPAXJAHCKOI0 HA3ZHAYEHHA B PA3NHYHBIX HHKEHEPHO-IE0-
JIOTHYECKUX YCIIOBHSX.

Kypc cocrouT #3 1BYX 9acTeid.

B mepeoii yactu «MeXxaHHKA FPYHTOBY» H3y4aroTcs (H3HYeCKHE
M MEXABMYECKHE CBOHCTBA IPYHTOB, METOAB! PACYETA HAUPSKCHEOTO
cocTogHHS B AeOopMALIHH OCHOBAHHH, OLEHKH YCTOHYHBOCTH IPYHTOBHIX
MACCHBOB, JaBIEHAS IPYHTA HA coopyxerds. OCHOBHOE BHHMAaHUE 3/1ECh
yAENeHO METOJAM pelueHHs 3ajady, Haubojee 4acTo BCTPEYAIONTAXCH
B [PAXTHKE IPOMBIIIICHHON0 ¥ IPAKIAHCKOr0 CTPOHTEILCTBA.

Bo Bropo#t wacta «OCHOBAHHSA H Q)yﬂnamemm» paccMaTpuBa-
JOTCS BOTPOCH MPOSKTHPOBAHS OCHOBAHHHN H tpyﬁnamemon B pa3Hoo6-
PasHEIX IPYHTOBLIX YCIOBHAX. Martepmai aTo#f wacTR mMeeT cyrybo
IPHKJARHYIO HANPABJIEHHOCTh H SBISETCS OCHOBHBIM JUIS (POpPMHpOBA-
HASI HEXeHepa-cTpouTens. OIHaKo YRepeHHOE BIIaIeHUe 3THM MaTepHa-
JIOM, YMEHHE B KOHKPETHBIX YCIOBHSIX CTPOMTC/IHCTBA BHIOpaTh, pac-
CYHTATH H 3aIPOEKTHPOBAThH ONTHMAIILHEII BAPHAHT OCHOBAHHS H QYH-
AMEHTOB 3[1aHAA WK COOPYKCHHS HEBOIMOKHEL 663 riryboxoro moHH-
MAaHKs MATEPHAJIOB IEPBOH YaCTH.

Hpecne,uya Opexe BCEro JOCTHKEHAE yxaaanon[ BRIIIE eJH, HACTO-
AIIAH KYypC CTABHT TaKke 3a/1ady NOITOTOBHTH OyIymiero HEKeHepa-
CTPOMTEA CAMOCTOSTENBHO COBEPIICHCTBOBATH CBOM 3HAHHA B 06macTy

‘COBPEMEHHOH MEXaHHKH TPYHTOB H (YHAAMEHTOCTPOEHHA C IOMOILLIO

HAYYHO-TEXHWYECKOH IHTEPATYPHL.

Cha3k Kypea ¢ ZPYTHMH THCOHILHH2MH. MexaHuka rpyHTOB, OCHOBA-
HMA B (yBHNaMEHTHl HEPa3PhIBHO CBH3aHK C MHXKCHEPHOH ICOJIOTHEH,
H3yYarollell BEPXHIOK 4YaCcTh 3EMHOM KOphI KaKk cpefly HHXEHEPHOH
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[esTeLHOCTH qenoBeka. [l MoHuMARES MCXAHUKH rpyHTOB HEOOX0/H-
MO 3HATH JMCIAIUTMHLL MEXAHHKO-MATEMATHICCKOTO KA. CONpPOTHB-
JIHMe M2TEpHANIOB, TCOPHIO YIPYroCTH, NNACTHMHOCTH H IONI3YYECTH,
CTPOHTENLHYIO MEXAHEKY, BIAAETD MCTORAMH MATEMATHYECKOTO AHATIH-
3a. HpoexkTEpOBaHAS OCHOBaHMH  DyHIaMEHTCB TpeByeT TAXKe 3HAHAL
CTPOHTEIbHBIX KOHCTPYKIEH, TEXHONOTHA CTPOMTEILHOTO LpOK3BO/ICT-
Ba, TEXHAKA O€30IACHOCTH, SKOHOMUKH K OpraHK3aIuH CTPOHTEILCTRA.
Pa3BETHE 2BTOMATH3XPOBAHHOTO IPOEKTHPOBAKA (hyBAaMEHATOB CBs3a-
HO C yMEHHEM CHEIHAIACTOB paboTaTh C COBPEMCHELIMH OBM, npexne
BCETO € TepCOHANBERIME KOMIBIOTCPAMHE.

KpaTuit HCTOPHYCCKHI 0UepK PA3BHTHSE HAYK 0 (byHAAMEHTOCTPOCHHH.
B TeueHr¢ MBOTHX BEKOB B OCHOBE CTPOHTEILCTEA JIEXAT TONbKO 9eII0-
peveckyii ompit. [TomsrTky 06061ETE 3TOT COBIT IpeAupEHEMATINCh YXE
napro. HampEmep, BEIAIONMICA apXATCKTOD ppepaoctH (I B. o H. 3.
Burpypmit mmcan «[li 3aKTiaKH (pyHAIaMEHTOB XPaMOBBIX 3aHAK
creayer peITh A0 TAyOMHH TBEPABIX HOPOL... ¥ 3aKIaibBaTh (yH-
JaMeHT Ha TBepJEIX IJacTax Ha ryomee, coobpasEo C BEJIMYHHOH
COOpyXeHns...». QIHAKO CTPOMTENBCTRO AOII0 0CTaBAJIOCh CKOPEE HC-
KyCCTBOM, 6M HayKoi («CTPOHTENBHOE HCKYCCTBOY, @oq4ectoy). Eme
p gasane XIX B. hbpasnysckail yaenstd JI. Hasbe otmeyan: «boabIgH-
CTBO KOHCTPYKTOPOB YCTAHABIHBAIOT Pa3MEpPLI yacTedl MAITHE H COOPY-
wennii Do 00pa3y oCynIeCTBICHHER KOHCTPYXKIHH».

IIpoMBIIUIEEHAS PEBOMIONAS KOHNA XVIIT — pavana XIX BB., BH-
3papmas GypHOE Pa’BHTHE TEXHHKE, TPAHCLOPTA, ropoobrBaromel
W [pYTHX OTpacicl IPOMEIILICHEOCTH, NPUBela X YCIOKHEHHIO KOHCT-
PYKIMi COOPYXEHHH B YCIOBHSX PEIKO BO3poCIIUX 06HEMOB CTPOMTCIIb-
cTBa. B cBOIO OYepe]h 3TO HMOBJIEKIO 34 coboit 3HAYMTEILHOE YBEJIHYC-
Hue WHACIA ABApHH, CONPOBOXKABIIAXCH HENOBEIECKHMH KepTBAMHI
B KpyUEbIMA MATEPHATbHBIMH HOTCDIMH. Bosgukia HeoOXOAEMOCTD
(hopMEpOBARHS HAY4HOTO TOKXO/A KO BCEM OTPACTISiM CTPOUTEIILCTBA.

Ba30i IS 3TOTO HOCHyXumE (yENaMEHTaTLHEE HCCNECAOBAHUS B
oBIacTs MEeXAHHKO-MATCMATHYECKHX BAyK, AOCTHITIHE 3HAYMATE]ILHOTO
Pa3BHTEA K KOHIY XVII B. B 370 Xe BpeMs BO3HEK/A HOBAs HAyKd —

T€0JIOTHS, OKA3ABIIAs BIOCIECTREE OrPOMHOE BIIAHHEC HA CTPOHTEIB-
gOE 716110, TI0SBIAIOTCA CTABIINE KIACCHICCKAMA pabOTHL 0 3aKOHOMED-
HOCTSIX [IOBE/ICEHS IPYHTOB: O JABIEHHH IPYHTA Ha HOAUOPHBIE CTEHKH
(0. Kymon, 1773); 0 NBEXCHEA BOMLL B rpyerax (I'. Hapen, 1856);
0 CBS3M MEX/Ty /ABJICHHAEM A OCA/KOH (E. Bunxnep, 1867) & 1p-

B 1869 r. pyccxum npodeccopom B. M. Kaprosmyem nyOmukyeTcs
nepeIi B MEpE Kypc «OCBOBaEMA B (pyHIAMEHTED, HONOKHBIIEHA HaYa-
76 BOZHAKHEOBEHHIO HOBOTO HANPABIIEHUA CTpOHTE/bHOH HAYKH H PA3BH-
rpii naasme Tpyaamu B. Y. Kypaiomosa, Ii. A. Munsiepa u ap. B 1885
1. GpaBEmy3CcKHil MATEMATHX . Byccrseck HONy4aeT PEIIEHUE 3a/ladH
O pacnpelelncHBH HampsXeHu# B NONYNPOCTPAECTBE OT JeHCTBHA CO-
CPENOTOUCHEO CHIIEL, 3aJI0XHBIICE OCHOBLI TEOpPHE PACHpe/icNeHns Ha-
npsKenuil B rpyaTe. Bo gTOpoli TONOBEHE MPOIIOTO ¥ B2daNe HACTO-
gIero croneTHEs pycckuil maxenep I E. ITayxep, bpanmny3ckui yICHBIH
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M. Jlenn, Hemeuxuii cuempaact JI. 1paearias | Apyrae cO3AANOT OC-
HOBBL COBPEMEHHO# TCOPHH TPENEIHHOTO PABHOBECHS CHIITYHX CPEA.

B xomne 20-x — gagane 30-x rogoB XX B. GOpMHPYIOTCH Hay4HBIC
OCHOBHI COBPEMEHHOW MeXaHMKH rpyHTos. B 1925 r. Ea HEMEUKOM
gabike BHIXOJAT (yEiamenTameHbi Tpyn mpod. K. Tepuara «Crpo-
WTENbHAS MEXAHWKA TPYHTOB», B 1925 — 1933 rr. npod. H. M. I'ep-
CeBaHOB MyOJAKYeT Kiaccryeckuii muxI «OCHOBEI AHHAMUKH rpYHTOBOMH
macce. IIpAGIM3ATENBPHEO B 3TO X BpeMs TpyAaMH aKal. ®. IL
Casapenckoro  npod. K. Tepuaru nesaBucuMo Apyr OT Apyra coszia-
JOTCS OCHOBEI HOBOH OTPAC]H HAYKH — HHXEHEPHOH TEONOTHH. B 1934
r. BRXOZAT B cper nephie kypesl H. A. IlziToBrua «OCHOBb MEXAHHKH
rpysTos», 1. H. Feanopa u B. B. Oxotuna «lopoxHoe MOIBOBEACHHS
¥ MeXanuka rpynTop», B 1934 — 1936 rr.— cepus byEIaMEHTATBHBIX
pabor H. H. Macnosa u B. A. ®nopuna.

‘Bonpmoe BiHsEEE HA (OPMHPCBAHKE MEXAHHKH IPYHTOB KAK yueb-
o mucmamEsl okasan H, A, LlerroRmd, KaaccHyecKul y4eOHHK KOTO-
pOTO HEOJHOKPATHO IEPEH3/aBalICs B HEPHON 1934 — 1983 rr. upo-
KO H3BECTHOCTHIO MOJL30BAIIACH yueOHAKE 10 Kypey «OcHOBaHA K by-
anamenTs» B. JI. Bacumsena, H. H. Borocnesckoro, H. A. [IproBria
C COABTOpaMH. B HACTOsIIEE BpEMs 3ACTYXKCHHO IPH3HAHRL yyeGHukH B.
W. JanmmaTopa «Mexanuka rpyHToB, OCHOBAHHA H dbynaamenTs (1981,
1988) m II. JI. Vsanora «IpyHTH M OCHOBAHES THPOTEXHHYECKMX
coopyxenmil. Mexanmxa rpyntos» (1991). 3patuTelbHEM COORTHEM
gpEToCh mytanme B 1985 r. mox pemaxmueii E. A, Copodana u HO. I.
Tpodumenxopa «CnpapovHAKa NPOEKTHPOBIIMKA. Ocropanus, Qynna-
'MEHTHL H IIO/I3¢MHRIE COOPYXCHHS.

B macrosmee Bpemst «MexaHuka TPYHTOR, OCHOBAHES H (yH/IaMen-
TeI» mpeacraBisieT coboil obnacthb CTPOHTEILHOX HAYKH C Pa3BHTHIM
IKCIEPUMEHTAIIbHO-TCOPETHIECKHM aNNapaToM X OBIMHPHBEIM KOMILIEK-
COM IPOEKTHO-TEXHONOTHYECKAX DEIICHAH. - '

Juavenne MeX2HUKH IPYHTOB, OCHOBAHM ¥ (YHAMEHTOB B COBPCMEH-
oM CTpouTeLcTEE. B HACTOsIIee BpEMS RAMETWIACK TCHACHIHMA X 10~
BEIIICHAIC STAXKHOCTE 3[AHMH, yBEJIFYCHMIO rabapeToB COOPYXEHHMU
B M2CChl TEXHOJIOTHYECKOTo 000pYIORAHHES, YTO CBA3aHO C YBENMICHHCM
HATPY30K Ha OCHOBaHEA. OAHOBPEMEHHO BO3POCIH TpeboBaHns K Kaye-
CTBY CTPOHTEILCTRA, COKPAIIEHHIO €T0 MATEPHATIOEMKOCTH, CTOMMOCTH
H IPOAOJIKHTENLHOCTH paboT. DTO MOBRIIACT 3HAYCHHC IpaBWIBHOH
OlIeHKH Hecyluei Ccroco6HOCTH IPYHTOB OCHOBAHHHA, BHIOOpA ONTHMAJIb-
ELIX THHOOB ()YHZAMEBTOB H IPOCKTHPOBAHHA MX KOHCTpYKIHH, obec-
NIEYHBAIOMIEX HOPMATIbHYIC SKCILTYaTaIHIo COOPYKEHHH.

VinoTHeREHE TOPOJICKOH H npomlmnenﬂoﬁ3acrpoﬁm,,nﬁrencusﬁoe
HCHOJB30OBARAE TIOI3EMHOTO IPOCTPAHCTBA TPEGYIOT HaIEXKHON OLECHKH
BJIMSAHHS CTPOHMTENBHEIX paboT Ha CYIIECTBYIOIIHC 3[AHHI, obocHoOBa-
HH7 HE30IACHEIX TEXHOIOTHH CTpOHTeNLCTBA. ClOKHEE npobeMEL BO3-
HUKAFOT B CBS3M C PESKEM yBeNmucHHEM 065EMOB paboT IO PEKOHCTPYK-
IMH 3[aBHH ¥ COOPYXEHHM. ; o S

B 3KOHOMEYECKH Pa3BETHIX PaHOHAX M YCIOBHSX CIOKHMBIIEHCS ro-
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POJZICKOM 3aCTpOMKH OMIyHIAeTCsi HeXBATKA TeppUTOpHi ¢ Hrarompust-
BEIMM TPYHTOBBIMH YCJIOBHSMH H OPEXOJMTCS 3aCTPaHBATH ILIOLIA/IKH,
paHee CYMTABIIMECH HENPHrONHBIMH (PEUHME IOiMEL, GonoTa, OBPATH,
CBAJIKH, MECTA CKIAJUPOBAHAS IPOMBIILICHHAIX 0TX0A0B H T. I.). Bee
P GOJLINEH CTENEHH CTPOHTENLCTBO CMEHIAETCH B PAHOKEl ¢ CYPOBHIM
KIHMATOM H CIOXHBIMH IDYHTOBHIMH YCIOBHAME (BeuHAs MEp3JIOTA,
TEPPATOPHH, CIIOXKEHHEIE JIECCOBEIMY NPOCAOYHEIMHE, IJIMHHCTHIME Ha-
GyXaromMMA TPYHT&MH, ClabhIME BOJOHACHIICHHBMH ¥ 3aTopoBaH-
HEIMH TPyHTAME H T. I.). [foaroMy ocoboe 3maueHMe HpHOOpeTaroT
METOIEL YIIyUICHHS CTPOHTENLHBIX CBONCTB IPYHTOB M CHENHANILHBIE
¢cn0co6LI CTPOATENLCTBA B OCOOKIX IPYHTOBEIX YCIOBEAX. OUeHDb BAXKHOM
npoGreMoil SBISETCA TAKXKE HA/IE)KHOE CTPOMTENBCTBO 3JaHHHE H COOPY-
XeHEi B CeHCMHYECKH aKTUBHBIX DAHOHAX.

Baxuo umers B BHAY, 4T0 MHOrooOpa3pe HEXCHEPHO-I€OJOrHYiec-
KHX YCIOBHH Pa3IHyHLIX CTPOMTEILHLIX IUIOMAN0K M MHPOKHH Juama-
30H KOHCTPYKTHBHO-TEXHOIOTHYECKHX THIOB 3JaHHA H COOPYXEHHH,
BO3BOJAHMMBIX H& ITHUX IUIOMANKaX, TpeOYIOT OpH IPOEKTHPOBAHMHA OC-
HOBaHH} B QYHIAMEHTOB TBOPYECKOI0 IOJX0Ja ¥ THIATEIHHOrO aHaJIH-
32 BCEro KOMILIEKCA HCXOJHEIX NAHHBIX. 324acCTyl0 IPOEKTHPOBAHHE
H YCTPOHCTBO (PyBJAMEHTOB OTBETCTBEHHHIX COOPYXEHHH B CIOKHBIX
TPYHTOBRIX YCIOBHSX OPEACTABIAOT CO00H HAYYHO-TEXHHYECKYIO 33713~
4y, IS pElIeHHHd KOTOPOH HPHXOJMTCH IPOU3BOJHTh CHENUAIbHBIE
HCCIIENOBaHHAA. ;



YacTe 1

MEXAHUKA FPYHTOB

MABA 1 .
COCTAB, CTPOEHME
M COCTOSAIHUE MPYHTOB

1.1. FpyHTOBbIE OCHOBAHUA.

MponcxoxpeHue rpyHToB

Beskoe COOPYXEHHe [IOKOWTCS Ha IPYHTOBOM OCHOBanuH. B 3apuch-
MOCTH OT T€0JIOTHYECKOTO CTPOCHHS YYAacTKa 3aCTPOMKH CTPOCHHE OC-

mueeM (puc. 1.1). Oberano
OCHOBAHME COCTOMT M3 He-
CKOJLKHX THOOB IPYHTOB,
KOTOpHIE OHpeaeieHEbM 06-
pa3’oM COYETAKICS B HOpo-
cTpafcTse (CoOpyXeHHA A,
B, I', ] ua puc. 1.1). B qacr-
HOM CJIy¥ae OCHOBAHHE MO-
KET COCTOSTH H3 IPYHTA Of-
goro Tuia (coopyxenue b Ha
pec. 1.1). _
CoopyxeHEE H OCHOBA- |
HHE COCTABISIOT CAMHYIO CH-
cremy. CBolicTBa TIpYHTOB
OCHOBaHHY, HX IIOBeJcHHE
IIOJ HArpy3KaMd OT COopy-
KEHHAs. BO MEOrOM OXIpefens-
0T TOpO4HOCTh, YCTOHTH-
BOCTb M HOPMAJBEYIO 3KCII-
nyatanmo coopyxenud. Ilo-

" 3TOMY ~ HHEKEHEP-CTPOMTEIID

JOJDKEeH XOopolmo IOHAMATh,

416 mpeacrapisioT  coboi

IPYHTEL, K4KOBHL HX 0COOEH-
HOCTH IO CpaBHEHHIO C APY-

HOBAHHS [AXKe PACTIONONKEHHEX BOIM3A COOPYKEHHH MOKET OriTH pas-
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Prc. 1.1. TeonorHueckoe CIPOCHHE YUaCTKa 3aCTPORKY
€ IIOmAAKAMY s7anuit A—JI: :

I — u3BECTHSK 3AKAPCTOBARHEIL; 2 — wiefenp u3Be-
CrHsIKA; 3 — TecoK; 4 — CyHecs; J — 1opd; — — —
— IPaBEMIA CCHOBAHMS COOPYMEHHS; —-—-—+—
YDPOBEHB TIOA3EMHBIX BOR



FAMY KOHCTPYKITHOHHEIMY MaTepranaMu (6eToH, xene306eTon, MeTai,
KEpoEY B T. 0.), KakuM 06pa3soM 32JIeraioT IPYHTH B OCHOBAHHH
COOpYKEHEH, 9TO ONpE/eNseT CBOHCTBA IPYHTOB M IPYHTOBLIX OCHOBA-
HEH.

T'pyurom HA3BBAIOT BCAKYIO TODHYH LOPONY, HCHOJB3YEMYIO IpH
CTPOHTENILCTBE B KA4eCTBE OCHOBAHHS COODYXXEHHS, Cpelsl, B KOTOpOH
COOpYXeHHEe BO3BOARTCS, KIIH MATEPAANA A7 COOPYXCHAA. ‘

Topuoii noposoli Ha3RBAIOT 3aKOHOMCPHO IOCTPOCHHYIO COBOKYI-
HOCTh MHHEDZIOB, KOTOpas XapaKTepH3yeTCs COCTaBOM, CTPYKTYpoi
B TEKCTYPOH. _

ITox cocTaBoM IOAPA3YMEBAOT NEPEYEHh MHBEPANIOB, COCTABIIA-
fomux nopogy. CTpyKTypa — 3T0 pasmep, topma ¥ KOJIMYECTBERHOE
COOTHOILIEHEE CIATAOIEX Hopoay dacrull, TeKcTypa — IPOCTPaHCT-
BEHHOE DACHOTOKEHHE 3JIEMEHTOB IPYHTA, OHPEJEIAIOMES €ro CTPO-
eHHE.

TepMHH «TPYHT» IIHPOKO IPEMEHSIOT B CTPOMTENLCTBE, 3AMCHAL
GoJee LIMPOXHM TEpPMHH «TOPHAs IOPONA», KOTOPhIA HCHONBL3YETCH
B FEOJIOrHH, reorpaduy, TOPHOM H IE0JIOr0-PasBefoHoM Jene. B Ha-
XeHepHOH I€0JIOTHE TEPMHH «TOPHAS NOPOJaY IPAMEHSIETCS IPH OlIHCA-
HMHE Te0IOrHYecKoi Cpejinl 32 IpeelaMi OCHOBAHUS H HA A0NPOCKTHRIX
CTAJHSIX MCCIENOBAHKH.

Topras mopoja, & CIENOBATENEHO, B IPYHT IPECTaBIAIOT coboi
HE CIy4aiHOE CKOIIEHHE MEECPATIOB, 4 3aKOHOMEPHYHO OTIPEENCHHbM
06pazoM HOCTPOEHHYK COBOKYNHOCTh. JTO HMEST ACKIOYMTENLHO
GOMBIIOE 3HAMCHHME IS CTPOMTENLCTBA. JleHCTBHMTENLHO, CIYJaiHBIX
COBOKYIHOCTEH MHEEPANOB MOXeT OHITh MHOro. 3aKOHOMEPHO LO-
CTPOEHHEIX COBOKYIHOCTEH TIOPHEIX IOpPOJ B IPHPOJC BELICIACTCH
GoibIIoe, HO OTPAHMYEHHOE KONHYECTBO. VIHXXeHEpHAS TEONIOTHS H3-
yuaeT 3aKOHOMEPHOCTH 06pa3opaHHs M CBOHCTBA TOPHBIX MOPOJ Kak
rpysros. Hanwuse B DpHpOAE ONHOTHIEBIX IPYHTOB, IIHPOKO pac-
IPOCTPAHEEHHX B Pa3HBIX 9aCTsAX 3eMIM, CTYXHT OCHOBAHMCM JIA
pa3pa0OTKH CTAHJAPTHEIX . IPHEMOB CTPOMTENECTBA M XPHMCHCHHS
THHOBEIX- KOHCTPYKIEHE (yRnamentos. Tak, CymecTsosamue CIAGEX
BOOBACHINIGHERIX TPYHTOB — HJOB — YX€ B JADEBHOCTH [MpPHBEIO
K HIEe YCTpORCTBA CBAMHEX (yHAAMEHTOB; 0CO0KIe CBOHCTBA HE MEHEE
IMEPOKO PAacOpOCTPaHEHHOI0 JIECCOBOIO TPyHTA norpeboBany pas-
pabOTKE CHEHMANLEEIX CHOCOGOB CTpOHIENbCTSRZ H T. I. B cpssh
C 3THM, IPEX/E YeM PaccMATPHBATh METOABI PACIETA H NPOCKTHPOBA-
HHS OCHOBAHHM M (YHAaMEHTOB, HeoOXOAMMO HAYIHTh OCHOBHEIC
THOH TPYHTOB, HX (H3HIECKHE CBOECTBA, OCOOCHHOCTH CTPOEHHS
OCHOBAHHY. ‘

3aKOHOMEPHOCTH COCTABA M CTPOSHRAS TPYHTOB TeCHEHIIHM obpasom
CBSI3HE! C YCIOBHAME WX HPOHCXOXKICHHS. B EIDKCHePHOH IECNOrHN .
PORCXOXICHHE TPYHTOB JETANBHO H3y4EHO AN PA3HbIX YCHOBHA. IIpo-
HCXOXICHAE NONOXEeHO B OcHOBY kmaccubuxamwm rpyETos (FOCT
25100-82). '

Bce rpyBTH pa3feNsIoTCA Ha eCTECTBeHHEIE — MarMaTHYeckae, oca-
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J04HEIE, MeTaMopduIecKne — HCKYCCTBEHHBIE — YILIOTHeHHEIE, 3a-
KpEILIEHEHE B eCTECTBEHHOM COCTOSHHH, HACLIIHLIC K HaMEIBHbIE.

Mazmamuueckue (A3BEPKCHBEIE) TOPHEIE HOPOJBL obpasyioTes OpH
MeJITeHEOM OCTHIBAHHHA B OTBEP/ICHHM OTHEHHO-KHIKAX PACILIABOB MAr-
MBI B BEPXHHX CIOSX 3¢MHOH KODHI (RETpY3HBELE, WIH IyOHHHEIC,
YIOPOJIEL — [PAHATEI, THOPHTHL, rabbpo u Ip.), a Takke mpH OEICTPOM
OCTHIBAHAA H3NHEBIIErocs Ha MOBEPXHOCTh 3EMIIM pacniaBa (o y3ee-
Hble, PUIM H3HBNIAECH,— 0a3abTEL, HOPOHpHL H Ip.).

Ocadounsie TOPHEIE TIOPOBL 00PA3yIOTC B PE3YIbTATE BRIBETPHBA-
HH§, NEPEMEITIEHUs, OCAX/ICHAS B YILIOTHCHHS OPOAYKTOB paspylICHH:
HCXOTHMX LOPOJ MATMATHIECKOro, METaMOP(HIECKOro Hid 0Caj0t-
HOrO IpOHCXOXIEHNS, 06pasoBaBmuXCs panee. B 3aBACAMOCTH OT CTe-
TIeHH YOPOTHEHAS PA3HYAIOT CIEMEHTAPOBAHHLIC (mec4arEKH, JOJIOMH-
THI, JEBPOJETHL H T. 1) A HECUEMEHTHPOBAHHARIC OCANIOTHBIC HOpOakl
(KpYIEOOGIOMOHUHEIE, NECYAHbIE, MEUIEBATO-TIHMHHCTRIE TPYHTHL, JECCHL,
EIL, TOP(LI, MOYBEL K T. IL). - ;

Memamopgpuneciue rOpEEE NOPOAEL ofipasyrooTcs B HEApax H3 oca-
JOYHEIX, MATMATHYECKHX HIH METAMOPHHYECKAX IOPON IyTEM HX Iepe-
KPHCTAILIA3AIAHN T0]l BO3/IEHCTBHEM BLICOKHX JABJICHAN B TEMIEPATYp
B OPHCYTCTBHH IOPSIHX PacTBOPOB. Haubonee TROMYARE METaMOP-
(rdeckre TOPHEIE IOPOJIBL ~— CIIAHIIBL, MpaMOphI, KBapIUTHI, I'HEHCHL

TopHbIE IOPO/BI MATMATHYECKOr0, METAMOPGHIECKOTO NPOHCXOX-
[ieFHs H CHEMCHTHPOBAHHEIS OCA/I0YHBIE TIOPO/ILI 061a0210T KECTKUMH

. CRE3SMHE MEXIY 4YACTHOAMH H arper aTaMH H OTHOCATCA K KJIACCy

ckanbEEX rpynToB. OcafoYHke HECHEMECHTHPOBAHHLIC NOPO/ILL HE
AMEIOT KeCTKHX CBA3€H H OTHOCATCH X KIaccy HECXAaJbHKIX I'PYHTOB.
B campbIX BepXHHX CHOSX 3EMHOH KOpBI, HA3LIBACMEBIX 30HOH CO-
BPEMEHHOTO BBIBETPHEBAHHSA, O] BIASHACM xonebaumil TeMOepaTyphl,
JIMEHEHHMS COCTOSIHMSA M XMMHMYECKOrO COCT4BAa BOJBIL, [asos, ACATEIb-
HOCTH PACTHTENBHBLIX H XHBOTHEIX OpraHE3MoB H T. I Pa3BHBAIOTCH
IpOTEcChl BRIBETPHBAHASL — (hH3KHIECKOT 0, XEMHYECKOTO, OPTAHMICCKO-
ro. pa3pymeHss MHHEPANOB H TOPHBIX nopoa: IIponykTsl paspymenus

BEPXBHMX 30H KOpH BLIBCTPHBAHHI Mory"ri_:'nepememaa"bcg'Bonoﬁ, HoM

- 'BO3AYyXOM, HEPCHOCHTRECA Ha fonpiiAe PACcCTOSIHHA B BHOBBL OTKIIA]IRI-

BAaTLCY Ha HOBLIX TeppETopmsx. Pasmyume YCJIOBHH UPOHCXOXACHHA
A JanbHEHNIero H3IMEHEHHS ABIIAIOTCA IpAYHHOH pasroobpasus crpo-
eHHS, COCTaBa, COCTOSHHA H YCIOBHM 3ajIerapis IPYHTOB B BCPXHHX .
CIIOSIX 3eMHOH KOpBHL. : ; ‘

K HCKyCCTBEHHBIM CKAJLHRIM IPYBTAM OTHOCHTCA BCC IPHPOIHbIE
rpyETH T00O0ro OpOHCXOXICHHS, CICNHALHO 3aKpericHHRIC MATCpH-

ayamH, IPEBOJSIINME K BO3HEKHOBCHHIO KeCTKHX CBA3CH (memenTHEIE

W FIMHHCTO-CHJIAKATHEIC PACTBODHL, KHIKOE CTEKTO K T. IL.). K xnaccy
HeCKATLEBIX HCKYCCTBEHHBIX TPYHTOB QTHOCATCH HECNEMEHTHPOBAHHEIS
0Ca04HEIEe TOPOABL, HOABEPTHYTHIE CHENMAJILHOMY YILTOTHEHHIO B IIPH-
POZHOM 3AJErafMe, HACKITHLE, HAMBIBHBIC IPYHTE, 4 TAKKE TBCPIHIC
IPOMBIILIEHHBIE OTXO/B (IILIAKH, 301IbL H T. n.).
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1.2. CocTas rpyHTOB

CocTaB IpPYHTOB B 3HAYATENLHOM Mepe oupeleIseT HX (puzmHecKue
H MeXaEHieckHe CBOMcTBA. B CBA3M € 3THM OH JAOCTATOYHO XOpOHIO
H3YYeH B pa3/ieNe HEXEHCPHOR [€ONOrHA — IPYHTOBEACHUM.

B obmeM ciaydae, ¢ (E3EYECKHX NMOIANHAM, TPYHT COCTOHT H3 TpeX
KOMIIOEEHT: TBEPOH, KEIKOM ¥ razoobpasuoi (puc. 1.2).

WuHoraa B IPYHTE BEUIEIAIOT OHOTY — KUBOE BEIECTBO. Jto omnpa-
BAAHO C OONIEEAYIHOM TOYKH 3PCHHH M IOJE3RO NPAKTHYECKH, TAK KaK
KA3HENeATENLHOCTL OPTAHA3MOB MOXET OKa3hiBaThk CYHICCTBEHHOE BO3-
AeiicTBAE HA CBOMCTBA IPYHTOB. AKTHBM3AINS KHIHEJCHTEIbHOCTH bak-
TepHii, Kak IpPaBWIO, CHAXAET IPOYHOCTH IPYHTA, & HX OTMHPAHHC
IPEBOIMT K OBHIICHAIO €ro MpouHoCcTH. OHAKO HOKa ¢BojicTBa OMOTHI
He HANUIE OTPaXEHHS B MOJENSX MEXAHWKM TPYHTOB, H. Mb Oymem
paccMaTpHRATh FPYHT KakK TPEXKOMIIOHEETHYIO CHCTEMY.

Teepaas, Kujaxas # ra3o00passas KOMIOHCHTHI HAXOAATCH B NOCTO-
SHHOM B3aEMOJICHCTBHHA, KOTOPOS AKTHBH3HPYETCA B PE3YILTATE CTPO-
HTENLCTBA. B 30HEe BIHSHAS NPOMBINIEHHEIX H PRXAAHCKHX COOpPYXe-
HHil, T. ¢. HA OTHOCHTEABHO HeGOIbIIMX rIyOHHax, B IPyHTAx 06BMHO
IPHCYTCTBYIOT BCE TPH KOMIOHEHTE! OJHOBPEMEHHO. Ha Gonpmx raoy-
GHHAX H B HEKOTOPBIX OCOORIX YCIOBMAX TPYHT MOXET COCTOATH 3 ABYX
W Jlaxe OJEON KOMiOHEHTH. Hampmmep, B 30HE BeYHOH MEP3NOTEL
B COCTABE IPYHTA MOXKET BCTPETHTbCH TBEPHAdA H ra3000pasHas KOM-
HOHCHTH Jub0 TONLKO TBEPAAS, €CIH BCE MPOCTPAECTBO MEXIY HacCTH-
JAMH 3a0O0IHEHO JbAOM. B 30HE NOTOKHUTEIbHOH TEMIEPATYDHL HIDKE
yPOBHS HOJ3EMHKIX BOJi TPYHT OGBIMHO COCTORT H3 TBEp/IOH M KHKOH
KOMIIOHCHT. B MexaHuKe rpYHTOB TaKOH IPYHT HACTO HA3SRIBAIOT «IPyH-
TOBO# Macco#». ['a3 B yciao-

Fog . e BHSX BBHICOKOrO THIPOCTATH-
YecKOro [aBjieHHs IOIHO-

— —— CTBI® PACTBOpPEH B BOJE, HO

Kudkocmn |—— ¥ ———— KX —|  MOXET BhUICIMIbCA H3 Hee

_____ Opy HOOHWXCHHH BHEIIHETO

0 ¢\0n '7 [aBleHns HIE TNOBHILICHEN

S OQO oo /\ { TeMueparyphl. Ilpu BHEI-
@ @ @ HHX BO3JEHCTBUAX, HALPH-

yacmius  |p\"/ 9 . 1 Mep, OT CTPOHTEILCTBA H 3K~
q d o ] ¥ CHIyATANEM 3JAHHH, OJHO-

q O (| 7/7] KOMIOHCHTHAA CHCTEMA Ipy-

=6 58 HTZ MOXeT LEPEXOJHUTDL

B JBYXKOMIIOHEHTHYFO,

3 Sigama a [BYXKOMICHCHTHAS — B

TpexkoMnoHeHTHYI0. IIpH
Puc. 1.2. Cocras rpyHTa: 3TOM, XaK MpaBAIO, YXYA-

4 — WHEPTHBIE MHHEDAbT; § — PaCTBOPUMBIE MH- INAOTCHA CBOUCTBA IPYHTA.
HEPAJIBL; 8 = KOUIOUTHO-2KTHBHEIE MUHEPAJILY; & — Bruto 6n CpaBHHTEILHO
OPTAHHYECKOE BeIECTBO OpoCTo PEMATh 3aJ3%H QWH-
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JAMEHTOCTpOeHHs, el OBl TPYHT MOXHO ObLIO paccMAaTpHBaThL Kak
MEXAHHYECKYIO CHCTEMY, COCTOSILYIO B3 TBEPJIOTO, XUIKOTO H razo06-
PA3EOrO BemecTB C PHKCEPOBAHHLIMHA HE3ABHCHMEIMH CBOMCTBAMH KaX-
[0fi KOMINOHEHTEL B [eHCTBHTENBHOCTH JEN0 OOCTOHT CIOMKHEE. Ha
CBOMCTBA IPYHTA KAK CACTEMEI 3HAYHTEILHOE BIMSHHS OKA3hIBACT MHHE-
pajBBEBH ¥ XMMEYECKHA COCTAB BEIIECTBA, BAIM1HE OHOJIOTHYECKH aK-
THBHOM cocTapnsmomes. Xummueckue, Qu3nTeckue, QUIAKO-XHMAYECKHE
7 GHonOrEYecKre MPOUECCH B IPYHTAX IPOTEKAIOT B CIOKHOM B3aHMO-
JEHCTBHH, CIHBASCH B SIHHBIA re0JOrHYECKHM mporece, KOTOPHI H3Me-
HSIET CBOMCTBA IPYHTA BO BPEMEHH JI0 CTPOHTEILCTBA, IPH CTPOHTEIb-
¢TBE B BIOCIEICTBHEH IIPH 3KCIUTYATAI[UM COOPYKEHHI.

Teep/ple YacTHikLI TPYHTOB COCTOAT ¥3 IOPOJ000pasyONHX MAREPA-
NOB C pa3IMYHbIME CBOHCTBaMH. YacTh MEHEPAaNOB MHEPTHA IO
OTHOIICHHIO K BOJE H IPAKTHYECKH HE BCTYNAET BO B3aHMONIEHCTBHE
¢ pacTBOpeHHKIMY B Helf RemecTBamu (KBapil, NOIEBhIE IHMIATEL, CIHOJA,
aBrAT, XpeMeHb, porosas o0Manka | Ap.). DTH MHBEPAIILl HE MCHSIOT
CBOJCTB He TOJLKO NP M3MEHEHHH COJICPXAHKS BOMEL, HO H B MHPOKOM
n@anaszoHe Temmepatyp. OYEBEAHO, YTO TPYHTHL, HOJHOCTBIO CIIOXKEH-
Hble TAKUMH MEHepanamu, obnanaroT HamGonee OiarompusiTHRIME
CTPOMTENLERIME CBOMCTBaMH. VI3 MHEPTHHIX MHHEDAJIOB COCTOST BCE
MArMATHYECKHE TOPHBIE HOPO/bL, HOAABIAIONIEe HOILIIHHCTBO MeTaMo-

‘pudecKuX B YacTh 0cafoyHbix. Cpeld 0CaJOTHBIX NOPOJ STHME MEHE-

palaMH CIOKEHB HECKM H KPYIHOOGIOMOHHBIC TDYHTEI, & TaKXKe 06-
pasyroImecs M3 HMX IPH LEMCHTAIMH HECYAHMKA H KOHFJIOMEPATHL
MHOFHe IPYHTH COAEPKAT KHEPTHEIE MAHEPATE B 3HAYHTEIbHEIX KOJIH-
YeCTBaX, HO HAPAOY ¢ MUHEPANAMM JAPYrHX Tpymd.

Bonsiioe BIHSHHE HA CBOMCTBA IPYHTOB OKA3LBAIOT PACTBOPH-
Mbie B Boje MmEepans. K mmm otsocares ramr NaCl, ramc
CaSO, - 2H,0, xansuur CaCO, u HexoTopsic Apyree. Takne pacnpoct-
paHCHHbIC IOPHBIE HOPOJBI, KAK MPaMOp, M3BECTHSK, IHIIC, CIOKEHEI
pacTBOpUMEIMHE MEEepanamu. PacTBopense MpaMopa H H3BECTHIKA
B €CTECTBEHHBIX YCIOBHSX HIET OYSHb MEJUIEHHO. OTH IPYHTHI TPAJMIH-
OHHO HCTIONB3YIOTCS KAK HAJEKHBIE OCHOBAHHMS M CTOHKHE CTPOMTEIb-
Hbl¢ MaTepEansl. IIpE 5ToM Heo0xoQEMO YOEmHThCS B OTCYTCTBHH
B OCHOBZHHHM XPYIHEIX IycToT. OOpa3oBaHme KHCIBIX JOXKIEH A yTedka
KHCIOT HA Tpe/PHATHSX HPEBOIAT K OBICTPOMY pa3pylIeEHI0 Mpamo-
Pa H M3BECTHAKA H KAK OCHOBAHKS, M KAK MATEPHANA COOPYKEHHH, C 4eM
cBg3aHBl AeOopMANME 3NAHHE H YACTHIE PEMOHTHO-PECTABPAIHOHHEIE
paBorsr, HampaMep GeTOKAMEHHOr0 JeKopa cTapoii MOCKBEL

B HecKaJbHBIX IPYHTaX PACTBOPHMEIC MHHEPANH OOLIMHO WA OT-
CYTCTBYIOT, HJIH BCTPEYAOTCS B HEOOBIIAX KONMYECCTBAX, HE IPEBBITIA-
IOIHAX HECKOJLKHX IPOLEHTOB IO Macce. OJHAXO ¥ MAJoe COJEPKAHME
PACTROPHMEIX MHHEPAJIOB OKA3hIBAET CYIECTBEHHOE BIUSHUC HA CBOH-
CTRa TPyHTA. B CyXOM COCTOSHHH YacTHII IPYHTA MOTYT ORITE CKper-
JIGHEL pACTBOPHMBIMH MEHEpaIamy (Hanpumep, 1€ccokle rpyHTHL). 1IpH
YBIAXHEHRH CBA3H Pa3pyalOTCd, TPYHT TEpHET DPO4HOCTE H MOXKET
nedopMMpoBaTECA Aaxe OT coOCTBEHHOrO Beca, TeM Ooee moj Harpys-
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ko#t 0T coopyxenuil. B HACHIIHRIX TPYHTaX M3
pa3MMYHOrO POJA OTXOA0B OPOM3BOACTBA 06B1-
4HO BCTPEYAIOTCA H IPYrHE HECTOMKHE MAHEpA-
i, KOTOphle HpHM B3AEMOJCHCTRHH C BOHOH
CHUIbHO TOBHIIAIOT €¢ ArpecCHi0 Mo OTHOIIC-
pHio K OeTOHY M METAmly. .

Pyc. 1.3. Xapakrepnag T nuHECTHIE MHHEPAJibl COCTABISIOT Tpe-

¢popMa_KpHUCTAILIOB Ka- T30 rpymny. OHE HEPACTBOPHMEL B BOJIE B 0T-

omuumra. Tomepeasei o
Dasmep oxono 2000 4  JIAYHE OT MEEPATIOB NpESIAYINER IPYIIILL, 10

(u0 B.K. Xoy) ¥X HEKAK Helb3s OPHPABHSATH K HHEPTHHIM MH-
: Hepasiam nepBoil rpymiusl. B cay Ype3pRHanno
MaJIbIX Pa3MEPOB KPHCTAILIOB IIHBMCTHE MH-
Hepaisl 061ajal0T BHICOKOH KOJUIOEAHOM axTuBHOCT:IO. K HEHM OT-
HOCSTCS KAOJMHHT, MOHTMODPHJIIOHHT, WIUTHT ¥ APYrHe MHHCDAIIEL
KPHCTAILIE. KOTOPHIX HMEIOT BBIPAXCEHHOC CROMCTBO T'HAPODHILHOCTH.
dopMa KpHCTAILIOB [LIACTHHIATAS (puc. 1.3) win mrompuatasi. PasMeprl
KPECTAJLIOB He NPEBHINAIOT 1...2 mxm. TToaTomy, HampEMep, B rpaMMe
KAOJHHA CYMMApHAS ILIOMAJb NOBEPXHOCTH BCEX YACTHL COCTABIACT
0k0710 10 M2, JUIS MOETMOPHILIOHHTA, Y KOTOPOrO KPUCTAILIBL MEL1E,
[LTOMA YACTHI B | I Bemectsa focTaract gaxe 800 M2,

M3-33 Me/bYAMIIAX PA3MEPOB H BHICOKOPA3BUTOH IOBEPXHOCTH IJIH-
HACTLIE MHHEpAIH aKTEBHO B3AHMOJEHCTBYIOT C KHIKOH coCcTaBlg-
el rpyrToB. IToaToMy yxke Manoe COJCpXaHHE EX B obmeil Macce
IPYHTA PE3KO H3MEHSET €ro CBOMCTRA.

OpraEAYecKoe BeWeCTH0 B IPYHTax y HOBEPXEOCTH 3EMITH HAX0-
JMTCS B BH/IE MEKPOOPTAHH3MOB, KOPHEH PACTEHHH: U ryMyca, 4 B rny6o-
KX FOPH30HTax — B BEIE HeTH, Dyporo ¥ KaMeHHOro yris. IToBceme-
CTHO HA PABHEEHHAIX ILTOMA/SX ¢ IOBEPXEOCTH 3ANCTACT OH4Bd, KorTopas
copepxut 0,5...5% opraEEYeCcKHX coe(MEEHHH. B Hell Ha KaK/pLA rpaMm
PYHTA NPUXOIHETCA A0 HECKONBKHX MIIIHADIOB MHKPOOPraHH3MOB.
ViMeHHO [U1f DOYBH XapaKTepHBI KOHIEHTPAIAs XH3HE Ha 3emie, Ha-
H60ILIAsS HHTEHCHBHOCTE H HauboIbmIce pasnoobpasue Guooruiec-
xkux mpomeccos. 11pg OTMEpAERH pacTeHHi H OPraHA3MOB 00pa3yeTcs
IyMyc — CremuHEYECKOE OPraEHYecKoe BEMIECTBC, B KOTOPOM 6oub-
LIYIO POIlh HIPAIOT BHICOKOMOJEKYIAPHEIE OPIaHmieCckue KHCIOTEL, Ha-
XOJMMeCS B KONJIOHIHOM COCTOSEHH (TyMHHOBAS KHCIOTA X ap.).
I'yMmyc xak 65 yBeIqEBaeT «JIMHHCTOCTBY IPYHTA. Koanonanas ax-
THBHOCTH ['yMyCa BBINE, 9EM JaXe FIBHACTHIX MEHCPAIIOB. ITo M. M.
dunatosy, 1% ryMyca B 3TOM OTHOIIEHHH [puGIH3HTENEHO PABEH
1,5% riMEMCTRIX YaCTHIL _ _ ' .

"B apxcoNOruueckoM KyJBTyPHOM CIOE TOpOJOB H COBPEMCHEBIX
TeXHOTEHHBIX OTIIOKEHASX OPraHMYECKHe 00pa30BaHHs JACTO 3AICIal0T
B BE[E HEPA3JIOKHUBINAXCS IPCBECHBIX OCTATKOB. Huxe ypoBHA IOA3EM-
H5IX BOJ H B 3aCOJCHHBIX TPYHTax OHH COXPAHAIOTCA B TEYCHHE CTOJIC-
THii. JIpH DOHMKEHHA YPOBHA NOJ3EMEBIX BOJ H JOCTYUE KHCIOpOXQ
PA3IOXKEHHAE 3TAX OCTATKOB IPHBOJUT K oc/1abJIeHAIO TPYHETA H HECYIas
CocOBHOCTh TEXHOTEHHEIX TPYHTOB CHEXAETCH. B CBA3A € 3TEM HYXHO
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noMEATS, 4To 31anus XIX B. u GoJee paHHEe B ropo/iax 4acTo CTOAT Ha
pepeBAHHbIX cBasiX. IToHmKenre YPOBEA HO3EMHLIX BOJ, C obHaxenHeEM
cpaif BegeT K gedopmanusM (yHIAMEHTOB B BEpXHEro CTPOCHHSA 9€pPE3
HECKOJIBKO JIET HOCIE JPCHAPOBAHHSL. _

Wumecas cocrasamiomas rpysros. CsolCTBA BCEX PasHOBHIHOCTEH
IPYHTOB, 0CODEHHO NeCaHHIX, HbUIEBATHX H TIHHACTEIX, CAMEIM CyLHe-
CTBEHHEIM 0DpazoM 3aBHCAT OT COCTaBa M COJCPKAHHS B HHX BOJBL
Ochosbmasch Ha paborax A. @. Jlebenesa, A. A. Poze, II. A. Pebun-
nepa, E. M. Cepreesa H Jp., MOXHO BBUICHHTE CIEAYIOMIHE COCTOSHHS
BOJHL B IPYHTE: KPUCTAJH3ANHOHHASN, KA XHMHYCCKH CBA3AHHAS, CBA-
3aEEas W csobomsag. Kpome Toro, Boja B IPYHTC MOXET HAXOMHTHCA
B BHIe Uapa, KOTOPHI OGEMHO OTHOCAT K ra3oo0pasHoM coCTaBis-
romeit. [Ipn oTpUnaTensHOH TeMuepaType BCS BOAA HITH ce 4aCTh MOXET
[EPEXOJHThL B JE/. :

KpucTanig3anHoHHas BOJA NPHEAMACT YYacTHE B CTPOCHHH
KPHCTAIUIMYECKAX DEIIETOK MHHEPAJOB M HAXOJHICH BHYTPH HACTHIL
. FpydTa. Yiajense ee OyTeM [JMTEILHOTO HATPEBAHHS IPYHTA MOXKET

. OpHBECTH” K PA3JIOKEHHMIO MMHEPAIOB H 3HAUHTEILHOMY H3MCHCHHIO
CBOHCTB IPYHTA.

Boja, 3aNOMHAIOMAS IOPHl TPYATA ((IOPOBAs BOAA»), MOXKET pac-
TBOPATh COJEPKAIIEECH B HEM COIHM M BCETJa SBIACICS XHMHYCCKEM
pacTBopoM 00BMHO €ra0oii KOHNEHTPAAH. B HexkoTOpHX padioHAX
Jaxe B BEPXHEX CIOSX TPYHTA COZIEPXKAHHE COMeH B BOAE MOCTHIACT 10
r/n. BaaumopelCTBYsS C MOBEPXHOCTHBIM C/IOEM INIHHUCTAHIX MHHCDAIOSB,
MOJEKYJIEL BOJ(LI B HOHBI PACTBOPEHHEIX B HCH BEINCCTR NPOHMKAIOT
B pA3MHYHOTC pofa edeKTH 3TOro cimos. IIpomrcxossT 0OMEH HOHOB
IOBEPXHOCTHOTO CIIOS ¢ HOHAMH IDYHTOBOIO PacTBOpa, [HCCOLMALMSL
HEKOTOPHIX MHHEPANOB 3TOTO CIOA C HEPEXONOM HKOHOB BOAOPOAA
B pacTBOp. B pesynnTaTe HA IOBEPXHOCTH TOHKOAMCHEPCHLIX HACTHIL

- BO3HHKAET OTPHIATEILHRIA JICKTPHYCCKHE 3aps, & BOKPYr Camux 4a-
. crHn obpa3syeTcs EKTPHIECKOS MOJE. ‘
_~ Monexyms BoJBL B LEIOM 3IeKTPOHEHTPANILHEL, HO, IOCKONBKY aTO-
MBI BOZOPOJIZ ¥ KHCIOPO/Ja PACTIONIOKEHE B HAX HECHAMMETPHYHO, OHH
HpeAcTapialT cobGOH JMIOIHA, OJYH KOHENl KOTOPHIX COOTBCTCTBYCT
HOJIOKHTELHOMY, A JPYroil — OTPHUATEIBEOMY 3apsiy. SJIeKTpHYec-
KOE 1oNe DOBEPXHOCTH YaCTHI IPHTSTHBAET KATHOHRI TPYHTOBOrO pac-
TROpa, 06pasys maddysuee 06onouxd. MoieKyasI-BOIk, B CBOKO OUe-
' pelIb, OPHEHTHPYIOTCS HOJOKHTEILHO 3aPKEHELME KOHNAMH B BaIpa-
BIICHHH [IOBEPXHOCTH YACTHI[ M OTPHEIATEIBHO 3apSUKCHHBIMH KOHIIAMH
BOKpYT kaTHOHOB. IT0 Mepe ynalieEEs OT HOBEPXHOCTH YACTHIBI CHIbI
MEKTPOMOJIEKYISPHOTO B3aMMO/ICHCTBAS Ia/AI0T, KOHNCHTPAIHS KATH-
OHOB YMEEBIIIAETCH ¥ YBETHIMBACTCA KORIEHTPALHS AHHOHOB, IPHTHKE-
HHE MOJIEKY] BOJISI IOBEPXHOCTBIO 4ACTHI| OCnabesaeT.

C yMeHbIIEHHEM CHJI JEKTPOCTATHYECKOrO NPHTSKEHHS HAYHHAIOT
npeofafaTs CHIBl XA0THYECKOTO TEIIOBOrO NBHACHHT HOHOB pac-
TBOpPA M MOJEKY1 BOIB. AKTHBHOCTh NpPOSBICHHA 3THX MPOLECCOB
OnpeeNAeTCs MAHEPAILHEIM COCTABOM YaCTHI], XHMHYECKHEM COCTABOM
; 17























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































