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TIPEAUCIIOBUE

IlpoekTHpOBaHHE U BO3BeJeHHE 3[aHUN H COODYKEHHH Ha mpoca-
IOYHBIX TPYHTaxX C.o0eclneueHHeM HX NPOUHOCTH H HOpMaJbHOH 3KC-
MJIyaTalluy — OJHa H3 HauHOoJee BaXKHHBIX M CHOKHHX IpobJeM co-
BPEMEHHOI'O CTPOHTEJBbCTBA. BajKHOCTb ee ompenensercs IMHPOKHM
PacnpocTpaHeHHeM NPOCAJOYHBIX I'DYHTOB H, KaK NpaBHJIO, B palio-
Hax HauboJiee HHT@HCUBHOIO CTPOMTENBLCTBA; HEH30EXHEIM IOBHILIE-
HHEM CTOHMOCTH CTPOHTEJLCTBA IPH ydere NPOCAIOYHHIX Hedopma-
Iaf; BO3HHKAKOIIMMH HHOTZA HEJONMYCTHMBIMH AehopManusMH B
KOHCTDYKUHAX 3JaHHH H COOPYKEHHH NPH HELOCTATOYHO IOJHOM
yuere npocajouHEIX AedopManHil.

CJI0KHOCTD paccMaTpHBaeMoit npobiaeMbl BLI3BIBACTCH CHEnH(H-
YeCKHM H CJI0XKHBIM MeXaHH3MOM Das3BHTHS NPOCaJOYHBIX AédopMa-
[, 3HAYHTENBHONR TONIIHHON CJI0OS NMPOCAJOYHBIX I'PYHTOB, JOCTHIa-
Iouneﬁ uHorAa 25—30 M; 4acThIM OTCYTCTBHEM OJH3KO PacCIOJOKEeH-
HOT0 NOICTHJIAIOUIEr0 CJAOS AOCTATOYHO BHICOKOH Hecyme# crmocob-
HOCTH H 3aJleraHHeM IIOJ NPOCAZOYHOH TOJIIEH BOLOHACHIIEHHBIX
JIECCOBEIX T'PYHTOB C IOBHIIEHHOH CXKHMA2EMOCTBbIO; HeoGXOMHMBIM
y4eTroM IIpH IPOEKTHPOBAHHH INPOCAJOK I'PYHTOB, BETHUYHHEI KOTO-
DHIX TOJIBKO OT cOOCTBEHHOrO Beca MHOTAa jocrturaioT 1—2 M, a Tax-
JKe JONOJHHTENbHBIX HArpPy30K OT CHJI HATDYKAaIOIero TPeHHS Ha
YIJIOTHEHHBIe, 3aKpellJIEHHBIe MaCCHBhL U CBalHble (YHIAMEHTH], BO3-
HUKAIOMMUX IPH NPOCaAKXaX OKPYKAIOWMX HX IPYHTOB OT cOGCTBEH-
HOT'O Beca.

IMpo6rema cTpoHTesnbCTBA Ha NPOCAJOYHHIX- JIECCOBBIX I'pPYHTaX
SIBJISIETCA OJHOH M3 CaMBIX «MOJIOAHIX» B 00JacTH QyHEaMeHTOCTpO-
€HHs 4 BO3HHKJIA, IO CyIlecTBY, B KOHIe 20-x ronos. CTaHOB/IeHHe
H HauaJ0 ee PA3BUTHS COBNAJO CO CTPOHTENHCTBOM Ha JIeCCOBBIX
TIPOCANOYHEIX TPYHTAaX KDYIHEHINHX MeTaJJypTHUECKHX, MAaIlHHO-
CTPOUTEJIBHEIX H Ip. 3aBOIOB 3amopoxbs, Hukonoss, uenponer-
poscka, )Knanosa, Xepcona, KysHeuxa B yc/I0BUsIX, KOTAa IPH He-
JIOCTATOYHO! H3YYCHHOCTH JIECCOBBIX TIDYHTOB HEOOXOLHMO GblIO
PelIaTh CJIOKHEHIIHe BONPOCH OGecledeHus HOpMabHOH sKcIIya-
TAaUHH BO3BOAMMBIX 3JaHHH M COODYXEHHH NIDH IOJHOM OTCYTCTBHH
OTEYECTBEHHOTO H 3apyDeKHOIO OIILITA.

BoJsbimo#t Bkjah B. pa3BHTHE IPOOJIEMBl CTPOHTENLCTBA Ha ITIPO-
CaJZOYHBIX JeccOBRBIX rpyHTax BHecxu 0. M. AGenes, B. I1. Auaubes,
B. B. Ackanonos, X. A. Ackapos, JI. I'. Banaes, H. {I. Jenucos,
A. M. panunkos, A. A. Kupuinos, C. H. Knenukos, H, . Kpurep,
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A. K. Jlapuesos, M. M. JlutBunos, I'. M. Jlomnse, I'. A. MaBasnoB,
A. A. MycaeasH, A. A. Mycradaes, H. A. Ocraumes, A. JI. Py6un-
nitedty, B. E. CoxosoBuy, P. A. Tokaps, H. A. LIpITOBHY H Ap.

- Pemenne npoGyeMB CTPOHTEJbCTBA HA NPOCAMOYHBIX TDYHTaX
JIOCTHTHYTO HA OCHOBe LIHPOKOrO NpOBeldeHHs HapsAy ¢ Jaboparop-
HBIMH MCIIBITAHHSMH TOJIEBHIX ONBITHHX PaboT B OOJBLIOM MacuiTa-
6e, KOTOPHE BK/IOYAJH HCIBITAHHS PYHTOB IITAMIIaMH, ONBITHBIMH
QyHAaMEHTAMH, 3aMauyMBaHHe ONBITHBIX KOTJOBAHOB, 3SKCIEPHMEH-
TaJbHOE CTPOUTENbCTBO 31aHHi. ITof0OHBIH KOMIJIEKCHHE NOAXOL
MO3BOJHMJI YCTAHOBHTh H GoJjiee TyIyGOKO H3YUHTh OCHOBHEE OCOGeH-
HOCTH, CYIIHOCTb, NPHPOAY, HOMEHKJATYpHEIEe IIOKa3aTesNH, KpHTe-
PHHU H OCHOBHBIE XapaKTEPHCTHKH IPOCAJOUHBEIX I'DYHTOB, a TaKxKe
33aKOHOMEPHOCTH Pa3BHTHS NMPOCAJOUHHIX AedOpMalMil OPH pasiuy-
HHX HCTOYHHKAX 3aMayuBaHHS, B3aHMOZeHCTBHE YIVIOTHEHHBIX, 3a-
JIpelJieHHBIX MaCCHBOB H CBafl ¢ OKPYKaIOIIHM I'DYHTOM IIDH IIpOCaj-
Ke ero oT co6cTBeHHOro Beca. Bece 3TO ABH/IOCH (U3HKO-TEOpETHYE-
CKO# OCHOBOH HHIKeHEepPHO-TeOJOTHUECKHX HCCAeJOBaHUH, IPOEKTHPO-
BAHUS M CTPOMUTENBCTBA HA NPOCAJOYHEIX IPYHTaX.

Ha ocHoBe yuera MexaHHM3Ma M 3aKOHOMEPHOCTeH NpDOSBJIEHHSE
HpocazoyHbIX HedopMauuil CynlecTBEHHOE Pa3sBHTHE INOJYYHJH HH-
JKEHepHBe H aHaJUTHIeCKHe MeTOJbl pacuerTa IIpOcajfioK TPYHTOB,
rOPH30HTANBHEIX MOMEIIEHHH, ydeTa CHJI Harpyxalollero TPeHHSE
Ha YIJIOTHEHHBIE, 3aKPelVIeHHble MAaCCHBBL H CBaH, a TaKxKe MeTo-
Ibl IPOEKTHPOBAHUS OCHOBaHMM, HYHIAMEHTOB M 3XaHMi Ha mpoca-
JOYHBIX I'DYHTAX.

Tlpensnaraemasi BHHMaHHIO YHTaTeJell KHHra HallMcaHa Kak Ioco-
GHe 10 NPOEKTHPOBAHHIO, CTPOHUTENBCTBY H HHKEHEepPHO-reoJorHue-
CKHM HM3LICKaHHSIM Ha POCAJOYHHIX IPYHTaX. B Hell 10 BO3MOXKHOCTH -
OCBellleHEl BCe NOCJefHHe MOCTHIKEHHS NO paccMaTpHBaeMEBIM BOII-
pocaM, NeperoBOH ONBIT IPOEKTHPOBAHHA H CTPOHTEJNLCTBA Ha MpO-
CAJIOYHBIX I'PYHTAaX, 32 HCKJIOUEHHEM BOIDOCOB 3aKpelJeHHs TPYH-
TOB, CBAHHHX (GYHAAMEHTOB, KOTOPLIM IIOCBSILIEHEl JPyrHe KHHTIH.

B KHHMre INHPOKO HCIOJIB30BAHBEl pe3yJbTaTH HCCIEAOBaHHIE
¥ pa3paboToK, NOJyYeHHbIe aBTOPOM, a TaKXkKe COTPYAHHKaMH H ac-
nupaHTaMy jiaGopaTOPHH OCHOBAHMH H (QyHAaMEHTOB Ha NpOCajoy-
Hex rpyutax HUHUOCIL

ABTOp BhIpaxkaer ray6oKyio OJarofapHOCTb PEUEH3EHTY MOKT.
TexH. Hayk, npod. C. H. KienugkoBy 3a saMeuaHHs, BHICKa3aHHBIE
IIpH IIPOCMOTPe DPYKONHCH, @ TaKKe KaHJ. IeoJor.-MHHepaJ. HaykK
P. A. CMHPHOBY 3a [IOMOIUb B IIOArOTOBKE PYKONHCH. ABTOD BeChbMa
IpH3HATENEH KOJJIEKTHBY JabopaTopuit oCHOBaHHH H (QYHIAaMEHTOB
Ha npocamounnx rpyaTax HUMOCII, pa6oTHHKaM MHOTHX HayyHO-
HCCJIe[OBATENbCKHX, IPOEKTHHIX, CTPOHTEbHBIX OPraHH3alluH, BY30B
3a DOJEEPKKY H IOMOIIb B IIPOLECCe UPOBENEHHs HCCAeAOBaHHUH,
BHeJPeHHS PesyJbTaToB PaboT B NPAKTHKY.



Pas A enlL OCOBEHHOCTH ﬂPOCAAO'-IHbIX I'PYHTOB

‘Fnasa |l OCHOBHbIE XAPAKTEPHCTMKM
nPOCAnqublx TPYHTOB

CYLIHOCTb M I'IPHPOAA HPOCAAO"IHOCTH I'PYHTOB

OT.nnquTe.anaﬂ OCOﬁeHHOCTb NPOCAJNOYHEIX TPYHTOB 3aKJIoua-
ercsi B UX COCOGHOCTH B HAlPSIXKEHHOM COCTOSIHEH OT COGCTBEHHOTG
-BeCa HJH BHeWIHEH Harpysku or ¢yHAaMeHTa MpPH IOBHIUIEHHH
BJIaXKHOCTH — 3aMaYUBAHHU RaBath JONONHHTENbHBE OCaJKH, Ha3hl-
BaeMEle IpocaikaMi.
© K IPOCANOYHHIM TPYHTaM OTHOCSTCS JIECCHI, JleccoBHAHbIe cy-
Tieen, CYIIHHKH H IJIHHEL, HEKOTOpre BHJIBl NOKPOBHBIX CYIJIHHKOB
M cylecell, a Takxke B OTAGNbHBIX CHyYasix. MeJKHe H NbLieBaThie
TlecKH C NOBBIIEHHOH -CTPYKTYPHOI NPOYHOCTBIO, HACHIIHEIE TJIH-
- HUCThbIE rpyHTm OTXO/bl IPOMHIINIEHHEIX TIPOHSBOACTB (KOMIOCHHKO=
.Basi IbLIIb, 30714 U T. il.), EMJIOBHE OTIOKEHHS H Ip.- . '

Hpocanoqume ¥l OCHOBHHIE HX IIPeJICTAaBHTENH — JECCOBHE TPYH-, '
TH TUHPOKO PACHPOCTPAHEHH HA TePPHTOPHH Hamleli CTPaHBL W 3aHH-
MalT OKoJ0 159% ee miomanu/sB TOM UHCAE HA 3HAUHTENBHON YacTH
(Goxee 80%3): reppuropun YCCP, LientpasbHoit YepHo3eMHol 30HH, |

" CesepHOro KaBkasa, 3aKaBKa3bﬂ IToBonxbst, Cpeniei Asuy, Ka--
_saXxcrana, BocTouno# u Sananﬂon Cubupu u Ap. CIOXKEHH JieccaMH.

3a py6exoM SHAYHTEJbHHE IION{(AAH 3AHATHL JECCOBHIMH TPYH-
tamu B CPP, HPB, BHP, C®PIO, Hcnaumu, crpasax CeBepHOl
Adpuxn, Kmae I/IpaHe AcpraanTaHe, CTpaHax IO}KHOH Amepnxn

-~ CHIA u gp. [40] - -

Hpocaﬂoqnoc'rb FPYHTOB 0o0yClaBJIHBaeTCs’ oco6eHHocmMH npo-
necca bOpMHPOBaHUA M CYWIECTBOBAHHSA TOJII 3THX FPYHTOB, B pe-
3yJbTATE YEro OHH HAXOAATCS B HEAOYMJIOTHEHHOM COCTOARME [32—
33]. HenoynnomnenHoe COCTOSIHHE JIECCOBOTO TPYHTA MOXKET COXpa-
HATbCS HA NPOTSKEHHH BCETO NEPHOJA CYLIeCTBOBARUS TOJIIH, eCJIH
HE NPOH3OMJeT MOBBINICHHS BIAXKHOCTH H Harpysku. B stoM cayuae
MOKeET POH3OATH JONOJHUTE/NbHOE YIVIOTHEHHE TDYHT2 B HHXXHHX
CJI0SX 1O AeficTBHeM ero coferBennoro Beca. Ho Tax kak mpocajxa

_ 3ABHCHT OT BEJIHYHMHEI HArpyskKH, HeJIOYIIOTHEHHOCTb TOJIIY J1eCCOo-
BHIX TPYHTOB [0 OTHOUIEHHIO K BHeMIHeH Harpyske, NpeBHIALlel
- HanpsKEeHHs OT COOCTBEHHOro Beca TPyHTa, cOXpaHHTCs.. Boamox-
"HOCTR TOCJIETYIONIEr0 YIJIOTHEHHS JIECCOBOrO IPYHTa, HAXOAAIIEroCs
B_HEJIOYNJIOTHEHHOM COCTOSIHHH OT BHeIUHeH HATPYSKH MM COGCT-
BEHHOTO BecCa, IPH NOBHIIEHHH BIaXKHOCTH OﬂpelleJIﬂeTCﬂ COOTHOLITE-
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HUEM CHHMKEHMS ero IPOYHOCTH IIPH YBJAXKHEHHH H BeJHUHHOH Aedi-
CTBYWOIIE!l HATPY3KHU.

HenoynioTHeHHOCTb PYHTOB BhlpaiKaeTcsd B HX HH3KOH CTeleHH
OJI0THOCTH, XapakTepHsayioulelicss 06beMHON MaccOi cyesieTa B IIpe-
geaax obpruno 1,2—1,56 1/m3, mopucrocteio 0,6—0,45 u xoadduuu-
entoM mopucroctd 0,66—1,2. C ruy6uHOH cTenenb NJIOTHOCTH, dalle
BCETO IOBHIIIAETCS.

Hapsizy ¢ HeIOyIIIOTHEHHOCTHIO [IPOCAI0YHbIE IPYHTHI 06bIMHO Xa-
PAaKTepH3YIOTCA HH3KOH MPHPOAHON BJIAXKHOCTHIO, NBLIEBATHIM COCTA-
BOM, IOBBILIEHHOH CTPYKTYPHOH NPOYHOCTBIO. BJiasHOCTh HX B 10XK-
HBX 3aCYULIMBHIX paiomax oObIYHO cocTapJseT Bcero Juumb 0,04—
0,12, crenens Biaxkaocta 0,1—0,3, a B pafionax YCCP, Mongasuu,
Cpeaﬂeu noJocsl,- Cubupu 1 ap. 0, 12— 0 20 mpu cTeneHH BJAXKHOCTH
0,3—0,6. :

CTpYKTypHaH IIPOYHOCTD JIECCOBHIX M JP. NPOCAJLOYHBIX T'PYHTOB
0o0yClIOBJIMBaETCS B OCHOBHOM I€MEHTAllHOHHHIM crenyeHHeM. [lpn
MOBHIIIEHHH BJAXKHOCTH IPOHCXOAHT CHHKEHHe MNPOYHOCTH IPYHTa
I[32]. Kak Owino ycranosserno B. B. JlepsArHHBIM, TOHKME IJICHKH
BOJBl MOT'YT OKa3hBATh pacKJHHHBalollee NeHCTBHE, KOTOpOe CKa-
. 3BIBaeTC OJHOBDEMEHHO C IPOHHKaHHEM BOJLL B TOJIILY CPYHTA.
" IlneHxkd BOJEI, Urpasi poJib CMa3KH, 06/ieryaloT CKOJbXKEHHEe YacTHI, -

H cozeficTByIoT OoJiee IVIOTHOH HX YKJalke IIOJ BO3NeHcTBHeM HaB-
nenus. CUeniieHne yBJIaxKHEHHOrO JIECCOBOI'O I'PYHTa B 3TOM clydae
'GyJer onpegessiThes TOJbKO BIMSHHEM CHJ MOJIEKYJSIPHOTO NPHTH-
JKEHHsl, BeJHINHA KOTOPBIX, KAK H3BECTHO, 3aBHCHT B OCHOBHOM OT
COCTABa K CTENEHH INIOTHOCTH IPYHTA.

‘TIpocajka rpyHTa — 9T0 CJIOKHHH (QUSHKO-XHMHYECKHH NPOLecC.
OCHOBHBIM €ro IpOSBJIEHHEM SIBJSETCS YIJNOTHEHHE I'PYHTa 3a cyeT
nepeMelleHust ¥ OoJiee KOMIIAKTHOH YKJIAJKH OTACJIbHBIX YaCTHIL
H HX arperaroB, Ojarogapsi ueMy IOHHXKaeTcs OOIlasi MOPHCTOCTb
IPYHTa JO COCTOSIHHSA, COOTBETCTBYIOLIETO AeHCTBYIOLIEMY AaBJIEHHIO.
B cBsi3H ¢ MOBBHIIEHHEM CTEIIEHH IIJIOTHOCTH TPYHTA IOCJIE MPOCARKH
IPOYHOCTHHIE XapaKTEePHCTHKH €ro HeCKOJbKO Bo3pacrtaior. Ilpm
LaJbHeHIIeM YBeJHYEHHH AABJEHHS NPOLECC YIJIOTHEHHS JIECCOBOIO
rPYHTa B BOMOHACHIIEHHOM COCTOSIHHH IIPOJOJIKAeTcs, a BMecTe ¢
STUM YBEJHYHUBAETCS M ero NPOYHOCTD. '

HsnoxeHHOe BhILIE NOKA3EBAET, YTO HEOOXOXHMBIMH YCJIOBHAMHE
IJisl TIPOSIBJIEHHAS! NPOCAJKK TPYHTA SIBAAIOTCS: a) HAJIMYHE HArpys-
KH OT COOCTBEHHOrO Beca I'PYHTa HIH (QYHAAMEHTa, cHOocOOGHOH mpu
YBJIaXKHEHHH DPEOLOJIEBATh CHJIBl CBSI3HOCTH rpysra; 6) mocrarod-
HOe yBJaxKHeHHe, IPH KOTOPOM B 3HAUHTEJAbHOH CTENeHH CHHKAercH
npousocTs rpynTa. ITog coBMecTHBIM BIHMAHHEM STHX IBYX (akrto-
POB H IIPOMCXOJNT NPOCAJKa PYHTA.

SIBNeHre MpoOCaiXH HArVISSAHO MOMKHO INPOCHEIUTb Ha NpHMepe
OCa/IKi W TPOCANKH (YHIAMEHTOB, YCTAHOBJEHHBIX HA JIECCOBOM
TPYHTE eCTeCTBEHHON BJIAXHOCTH (/) M B BOAOHACHIIEHHOM COCTOS-
HuH (2) (puc. 1). Yuacrok kpuBo#t A5 Ha puc. 1, npejcrasJsonui
co00i 3aBHCHMOCTb OCAZKH OT HArpysKH, IPaKTHYECKH TIPHOJHKa-

6



eTcsl K TPAMOH JIMHHH, HAK/IOHHOH NOJ HEKOTOPHIM YIJIOM K BEpTH-
Kand. TaHreHc yria Hak/JoHa STOH NpsSIMOM XapaKTePH3YeT CXKH-
MaeMOCTh JIECCOBOTO I'PYHTa IIPH €CTECTBEHHOH BJaKHOCTH.

Yuacrork 6B npencrasager coboff cTaOGHIH3UPOBAHHYIO IPOCAT~
Ky JIecCOBOTO I'DYHTa OT Harpysku ¢pysnamenra. ¥s rpagura puc. 1
BUIHO, 4TO B OTJHYHE OT OCALKH, IPOCAJIKa MPOHCXOAUT Ge3 usMe-
HeHMsl BHelIHeH HarpysKH TOJbKO HOJ BO3IAEHCTBHEM 3aMayHBaHHA.
Onuako, Kak OGBJIO OTMeEYeHO BHIIE, IJI S
BO3HUKHOBEHHSI MPOCAXKH TPyHTa Heobxo- :
JHMO He TOJBKO ero yBJaXxKHeHHe IO Ollpe- 0 Q05 87 Gi5AMIx
JEeNeHHOH CcTeleNd, HO H HaJjHuHe HeOoOXo- 4
JUMOH HArPY3KH Ha HEro. 40 \m\ -l

Kpueag AC/J ma puc. 1 mpexcrasiser £ :

coboit ocaggy dyumamenTa Ha TOM Xe &0

I'PYHTE, HO B BOJOHACHIIIEHHOM COCTOSIHHH

¥ TIDH HenpephIBHOM ero yBjaxkHenud. Oma %

COCTOMT M8 JBYX yuactkoB: AC —s mpene- \

JlaX KOTOpPOrO 3aBHCHMOCTb OCAJKH OT Ha- , ‘yg

CPY3KH HMeeT IIDAKTHYECKH NPAMOJHHeR- S

Hbifl Xapakrep, H UC,ZI—Ha KOTOPOM HA- b oarew 1 mpocage

Gaofaercss HelMHeHHAs 3aBHCHMOCTb OCA/-  yy hymnamentop Ha mpo-

KM OT JaBJeHHSl U MOZIYJb Ae(OpPMAalHH IO  cafouHOM IPYyHTE NPHPOL-

.Mepe yBeJHYEHHSI JaBJeHHS yMeHbllaeTcs. HOH BiaxHocth I B B
IlpuBenennsie Ha pHC. 1| rpaduku noka- ‘BOROHac”‘me““gM cocros-

" 3BHIBAIOT, YTO IIOJIHAS BeJWYHHa medopma- R

uHu GyHAaMeHTa Ha JIeCCOBOM IPYHTE paB-

HSETCSI CyMMe OCaJKH H IIPOCAIKH.

XapaxkTep Dporeganusi gedopmaluit Bo BpeMeHH Ha IPOCaZoyHEX
TPYHTax ONIpelensieTcsd HX BJAXKHOCTBbIO. B CBSI3H ¢ TeMm yTO Ipoca-
JOYHEIE TPYHTH OOBIYHO HaXOAATCS B MalOBJAXKHOM COCTOSIHHH, He-
dopManusa cKaTHA HX OT BHEIIHel HAarpy3KH IPOHCXOJUT B TeUeHHe
CPaBHHUTEJBHO KOPOTKOrO BpeMeHH. IIpocajka rpyHra, a B paBHOM
CTeNIeHH H OocaZKa B BOAOHACHIIIEHHOM COCTOSIHMH, IPOTEKak,f B Te-
geHue GoJlee NJHTENBHOIO BPEMEHH, TAK KaK 9TH IPOLECCH CBA3aHBI
¢ dunpTpanuell BOAH Uepe3 TONULY TPYHTa.

N -

HOMEHKIIATYPHBIE MOKABATENM -
M KPMTEPMM NMPOCAHNCHYHOCTH IPYHTOB

HpOC&ILO‘IHOCTb I‘py}ITOB H BO3MOXHOCTL €€ IDOABJEHUA ouenné
BaeTcyd o nokKasaredasaM H KPHTEDUAM INPOCANOYHOCTH.

Ilokasareau npocadowtocm OHpene/IsiloT CKJAOHHOCTDL I‘pyHTOB
K IIpocajgkaM H IPeacTaBJAOT coboit COBOKYMHOCTh XapaKTEPHCTHK
TPYHTOB, OT KOTODPRBIX 3aBHCHT HX IIPOCAAOYHOCTD. OHn sBJs0TCA
BCETO JHIIb HOMeHK-HaTyprIMH IIpDH3HAKaMH H 0OBIYHO He TI03BOJIS-
10T C ,U,OCTaTO’IHOH ,ILOCTOBepHOCTb}O OIIpe,IIEJIHTI: KOJMHYECTBEHHY1O
BeJII’I‘IHHy BO3MOXXHOH IPOCag09YHOCTH PPYHTa



OjHHM M3 OCHOBHBIX MOKasaTeJed CBOACTB.IPYHTA, XaPAKTEPH3Y-
T0LIKHX ero HeJOYIJIOTHEHHO® COCTOSIHHE, SiBJIsIeTcsl OKasaTesdb Ipo-
cagounoctd [68, 74]

eL—e

N=——— 1
14+e ! ( )
rie ¢ — Ko3(Q(QUUHEHT IOPHCTOCTH TPYHTA HPHPOIHOTO CJOMKEHHS
¥ BJIAXKHOCTH; ey — KO3 OhHIHEHT IOPHCTOCTH, COOTBETCTBYIOLUIHH
BJIAXKHOCTH Ha rpaHuue TekyuectTd W; H ompefensieMblit o gpopmy-
Jie :

L @

eL=

' -YW
rae y, — IJOTHOCTb TPYHTA; Yw — ILIOTHOCTH BOJE, I‘IpHHHMaeTCﬂ
paBHOH 1.

K npocaoyHbiM OTHOCATCSA JecCH M JeCCOBHIHEHIE rpym‘br IS
KOTODHIX NpH uuciae mwiactaunoctu 0,01/, <0,1; 0,1/, <0,14
u 0,14<</;, <0,22 nokasarenp HpOC&LlO‘IHOCTH I1 COOTBe’I‘CTBeHHO
menpure 0,1; 0,17 u 0,24.

BropeiM . ImOKa3zareneM, OIpPeNeNSIONHM CKJIOHHOCTh JIeCCOBBIX
TPYHTOB K IPOCaJKaM, HapAny C HeNOYIJIOTHEHHEIM COCTOSHHEM,
SIBJISIETCA CTelleHb BJIAXKHOCTH. VI3BeCTHO, UTO ¢ yBeJHUEHHeM BJiax-
HOCTH IIPOCaNOYHOCTb YMEHbIIAeTCHd M IPH CTedeHH BJaXKHOCTH
G=>=0,8 HenOYNJIOTHEHHEIE JIECCOBBHIE I'PYHTH OKA3bIBAIOTCH NpaKTH-
YecKH HeIPOCcafOYHBIMH.

Tperbum mnoKasaTeseM INPOCAJOYHOCTH TPYHTOB  fABJSETCH
CTPYKTYPHasi IpPOYHOCTh, & BepHee, CTeleHb ee CHHXKeHHs INPH yB-
JIaXKHEHHH I'DPYHTa. JTOT NOKa3aTesb MOXKeT OBITh BBIpaxKeH 4depes
npsiMble IPOYHOCTHHE XapaKTEPHCTHKH: cHelieHHe C ¥ yroJa BHYT-
PEHHEro TPEeHHs @ HJIH KOCBEHHbIE: yJeJbHOe CONPOTHBJICHHE 30HIH-
POBaHHUIO, COIPOTUBJICHHE IEHeTPalUH H T. I

MHOroYHC/IeHHbBle HCCIENOBAHAS INOKA3bIBAIOT, UTO H3MEHEHHe
TIPOYHOCTH JIECCOBBIX TPYHTOB IIPH YBJIaXKHEHHH IPOHCXOJMT B 0OC-
HOBHOM 32 CUET CHHXEHHS CLeIJIeHHS H YacTHYHO yIjla BHYTpeHHe-
TO TPeHHH. YUHTLIBAfA, UTO ONpPeLeJeHHe NPOYHOCTHHIX XapaKTepH-
¢THK C H @ B3aHMOCBSI3aHO, CTEl€Hb CHHXKEHHS INpPOYHOCTH HPH yB-
JIaXXHEHHH IIPOCAJOYHBIX T'PYHTOB uepes HX NpsiMble IPOYHOCTHBIE
XapaKTePHCTHKK CalellyeT OLeHHBATh KO3 QHIHEHTOM K., npeacras-
JISIOIM cO00#l NpousBeieHHe OTHOIUEHUH CHEMVIEHHS M yIJa BHYT-
PEHHEr0 TPEHHs NPH eCTeCTBEHHOH BJIAXKHOCTH B BOJOHACHIIIEHHOM
COCTOSIHHH, T. €. ~

_Ce . % o
gz @

CreleHb CHHKEHUS IIPOYHOCTH JIECCOBBIX I'PYHTOB HpP[ YBJIa}KHe-
HHH MOXKET CJYXKHTb KOJIHYeCTBEHHOHN XapaKTepPICTHKOH npocanou-
HOCTH. BHIITosTHeHHEIE HCCIeJ0BAHHS HA JIECCOBHAHBIX CYyrJVIHHKaX [0-
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KasnBaloT (pHC. 2), UTO CBA3b MEXJIY HUMH MOXKeT GHTR NPHHATA
JIMHERHOH. .
- o pesy.anaTaM HCIBITAHHHA JIECCOBHIX TI'PYHTOB CTaTHUECKHM
3OHIMPOBAHUEM 33 CTENCHb CHHKGHHS NPOUYBOCTH K, HX TPUHAMA-"
eTCAd OTHOIIeHHe CONPOTHBJIEHHsI I'PYHTA KOHYCY 30HAa NIPH €CTecT-
BEHHOH BJaKHOCTH P, K COIPOTHBJEHHI) TOTO Ke TPpYHTa KOHYCY
30HJla B BOAOHACHIILIEHHOM COCTOSIHHH P ¢, T. €.

P . .
1 . ka — n.e . . (4) d‘ - : \-
L Pna ’ 00”4 — - - o 3
. Tlo [aHHHIM CTATHYECKOFO 3OHIH- ° /'{ !
i . POBaHHA K IIPOCAJOYHBIM OTHOCATCH e
JIECCOBHJIHbBIE TPYHTH, MJIs1 KOTOphiX 802
npu paBaenusx Ha rpyar 0,1; 0,2 1 0,3 op #%° ;
\ ‘MIla Benuuuna_ k&, coorBercTBeHHO gl "9~ v b
Goable 2; 1,51 1,3, - . . T -2 I 74

. CﬂeﬂyeT OTMETHTD, YTO KO3Q®H-  puc 2 3asucumocrs orHoCHTENL-
> BHEHTH - CHHXKeHUS TPOYHOCTH TPYH-  wHolt IPOCaSOYHOCTH Onp or cre-
* TOB k. H. Rk, ABASIOTCS HaHGOJ€e KOMII-  TEHH CHHXEHHS NPOYHOCTH Jec-
JIEKCHBIMU- TIOKa3aTesIsIMH IPOCaiod- COBHAHEIX IPYHTOB Fcs
HOCTH, YYHTHIBAIOLIKMH HapaBHE CO- L '
C€PPYKTYPHOH IPOYHOCTHLIO HX CTENeHb . .
BJIaJXKHOCTH H IIJIOTHOCTH. L o
Kpurepuu npocadounocry cBA3aHEl ¢ BHEWIHAMH BO3JAeHCTBHAMH,
IIpU oUpefieIeHHEX BeJHIHHAaX KOTOPHX BO3MOXHO pasBHTHE NpO-
_ €aikM TPyHTOB. KpHTepPHAMH NPOCAZOYHOCTH ABJAIOTCS MHHHMAalb-
HHle 3HAYeHHs MABJICHHSA H CTellCHH NOBHIUEHHS BJAaXKHOCTH, T. €.

" HavaJbHOE TIpocajlouHoe NaBJeHHe Py, . H HauafbHa# NPOCajoYHAs.
BJAAXKHOCTE Wrp , TIPH KOTOpHX Haqpmae'r IIpOHBJIHTbCH npocaika
TpyHTa.

Kputepuu npocasouHoCTH TECHO CBHBaHbI MexAay. co6od H Tpr
KOMILJIEKCHOM PacCMOTPEHHH MX BMECTE ¢ OTHOCHTEJbHOH Npocapod- |
HOCTBIO JAAlOT JOCTATOYHO IOJIHYI0 XapaKTEPHCTHKY NPOCAJOYHHIX °
rpyHroB.. Ha oCHOBe 3TOrQ caAeXyer .CUHTATH; YTO. OCHOBHEIMH. Xa-. -
PaKTEPUCTHKaMU NPOCALOYHOCTH TPYHTOB SIBJSIOTCS: OTHOCHTEJIbHAS

~  MPOCafO4HOCTb 8np, HAUAJbHOE JIPOCAZOUHOE JaBieHHe Pp, H Ha- .
yanbHas NPOCajouHast BJIaXKHOCTb Wnp, KOTOpHE paccMaTpHBAIOT- -
“co HHKe.

v Otocurensnas npocafoMHOCTL

OrHocuTenbHAast NPACALOUHOCTE §np NPEACTABJACT COOOH OTHOMIE-
HHE M3MEHEHHs TOJIIHHEI C/I0S TPYHTa IPH €ro 3aMayUBAHHA TIOJ
'3a7@HHBIM JaBJIeHHEM K €ro nepBOHaanIbHon TONUIHHE B npnponnom
\  3aJeraHud W paBHSETCH . §
— Bt : .
ce _ a,,p—_—,’lhh, N B
, 0.
The h—-—-BbICOTa o6pa3na IPyHTa DPUPOAHON HJIH 3aJlaHHON BJIAXK-
HocTH, 063KaToro 6e3 BO3MOKHOCTH 5OKOBOI‘0 pacuHpenHs JaBJje-




HHEM P{, paBHEIM AABJCHHIO OT coBCTBEHHOrO Beca BHIIIEJIeX alero

rPyHTa WK CYMMapHOMY QaBJIEHHIO OT Harpysku (GyHraMeHnra u cob- .

CTBEHHOr0 Beca rpyHTa; A’ — BEIcOTa TOro xKe o0pasna rpysra mnoc-
Jie IIPOIyCKa uepes HErc BOAB! IPH COXPaHeHHH AaBJjeHus P; hy—
BHICOTA TOTO 3Ke oOpasia I'PYHTA OPUPOJHON WM 3aJaHHOHN BJaXK-
HOCTH, 062KaTOro AaBJieHHeM, PaBHLIM NIPHPOJHOMY 6e3 BO3MOXKHOC-
TH GOKOBOT'O pacuINpeHHs.
OTHOCHTEJIbHAS TPOCAaLOUYHOCTD JECCOBEIX IPYHTOB ONIpesensercs,
KaK MPaBHIo, B KOMIPECCHORHbIX npu6opax Ha o6pasunax HeHapy-
IIeHHOH CTPYKTYpHl IIiyTeM HC-
DBITAHUS UX MeTojamu [27, 67]:

0o wama 0 O /i”/’ wpun OJIHOH KPHUBOH C HCIBITAHHEM
S 7 onHoro o0pasna rpyHra u 3ama-

B T T~ uMBaHMeM ero Ha KOHEUHOH CTy-

a o N nenn Harpysku (puc. 3, a). Me-

w o0 7 | TOJX IIO3BOJAELT onpe,n;e.nm‘b‘ CIKH-

_ ) - 008 '
0 gy w0 wpus f L B S N
AN SR~ '
o U~ o NG ol 0588 49 &2 pt
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Puc. 3. Tpacdukn 3aBHCHMOCTH OTHOCH- Puc. 4. T'paduka 3aBHCHMOCTH:
TEJIbHOTO CXKATHA § OT JaBideHHS p NPH @ — OTHOCHTENBHON npocajoTHOCTH
HUCOHITAHHAX II0 METOHAaM: 8,3 6 — OTHOCHTENBHOTO CKaTHs &
a—onnoit KpuBOH; 6 — NBYX KDHBLIX; & — OT JaBJeHHs p Ha TPOCaJOTHBIA
KOMOHHUPOBAHHOMY; 2 ~ YIPOILLEHHOMY. T'PYHT.

.MaeMOCTb TPYHTA IIPH NPHPOIHOH WJH 3aJaHHOH BJAXKHOCTH M OT-
HOCHTEJIbHYIO IIPOCAJOYHOCTL IIPH 3aJ3aHHOM [aBJIEHHH Ha TPYHT;

JBYX KDHBHIX, OCHOBAHHOM Ha HCIBITaHHH JABYX 00pasloB rpyH-
T4 C OJUHAKOBOH CTENeHbIO NMJIOTHOCTH, H3 KOTOPHLIX OJMH HCIBITHBA-
eTcst IpH NpUPOAHOH BiaxHOCcTH ([), a npyro#l (2) B BOJAOHACHILIEH-
HOM cocTostHEM (puc. 3, 6). DToT MeTox obeclieunBaeT onpeleieHne

CXKHMMaeMOCTH T'PYHTA IPH NPHPOAHOHA BJIAXHOCTH H IIOJIHOM BOLO:

'HACHIICHHH, OTHOCHTEIBHOA IIPOCA/I0HOCTH B HHTEPBAJIe H3MeHeHHs
JaBJIeHHA OT HyJs JO KOHEYHQro, HadajbHOTO IPOCAJOYHOTO JA4B-
JIEHHUS;

K0M6HHHpOBaHHHM, npe,zmTaBnmom.ﬂM co6o¥i coueTaHHE METOXOB
OJHOH ¥ JBYX KPHBHX (puc. 3, 8);

YIpOLIeHHBIM, OCHOBAHHBIM Ha HCHEITAHHH OJHOro 00pasla IpyH-
Ta H 3arpyKeHHH ero BHayaJse NPU NIPHPOAHON BJIAKHOCTH IO HaBJe-
uus 0,1 MIla, Ho MeHee HPHPOLHOrO OT COGCTBEHHOrO Beca IPyHTa,
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b |

-



N

3aMauuBAHUH 'PYHTA NIPH 5TOM JABJIEHUH H NOCHeAYIONEM AOTPYKe-
HHH JO 3aJaHHOrO [JaBJjieHHs IPH HelpepHBHOM 3aMauyHBaHHH
(puc. 3, 2). Mero mo3BOJIsieT ONPEAENHTb T€ K€ XapaKTePHCTHKA
TPYHTa, 4YTO ¥ METOJ JBYX KPHBHIX.

WHorpa npuMeHsieTcst Tak:Ke YNPOILEHHHIH MeTofL, BKmoqaroumn
HCIBITAHHE OXHOTO 06pasua TPYHTA NPH NPHPOAHOH BJIAXKHOCTH XO
gasyenus 0,2—0,3 MlIla ¢ TMOCJIENYIOIIHM €ro 3aMayHBaHUeM H JO-
TPYKEHHeM H SKCTPaloJANMel CXKATHSA IPYHTA B BOJOHACHIIEHHOM
COCTOSIHHHE T10 JiorapuMHYECKO KpHBOH |24, 34] ;

"PesysbTaThl onpejeseHHs OTHOCHTeNbHOH NPOCaiOYHOCTH pas-
JHYHEIMH METOXAaMH OGBIYHO OKA3hIBAIOTCH JOCTATOUHO GJIUBKAMYU IO
CBOUM 3HAYeHUAM. B U4CTHOCTH, CTATHCTHUYECKHMH aHauau3 Godee 250
napananenbHBIX ONpejeleHull §yp MeToJaMH OXHON HIH JBYX KPHBHIX
noxasaln, uto B 229% cayyaeB mabJiofaercd IOJHOE COBIANEHHE,
B 5569 xopouree ¢ OTKIOHEBHEM 8np Ko *=20%, B 75% BHOIHE YAOB-
JIETBOPUTEJbHOE TIPH OTKJOHEHHH 8pp Ha =409 u Tombko B 25%
cAyuaeB METOJ ABYX KPHMBHIX JAaeT 3HAYHTENbHEIE PACXOXKIAEHHS ¢ 1O~
BHIIIEHNEM O8np Oostee uem Ha 40%. B mesoM MOXHO OTMETHTB, YTO
TIO MEeTOHAM JBYX KDHBHIX H KOMOHHHDOBAHHOMY OTHOCHTEJNbHAH

TIPOCaZOYHOCThL OKaswBaercs Ha 10—209% Brille, ueM 1o MeTOLaM

OIHOH KPUBOH H YIPOLIEHHOMY.

Ilpu onpenesieHHH OTHOCHTEJNSHOH IPOCAJOYHOCTH IPYHTOB B KOM-
NPecCHOHHBIX NPuH6opax Ho JI0OOMY METOLY cielyeT HMeTb BBHIY,
47O HOJyYyaeMEie Pe3yJNbTAaThl HMEIOT 3HAYHTEJLHYI0 BAapHAHTHOCTEH
BCJIE/ICTBHE Yero OTAe/]bHble 3HAYeHHs Onp NaiKe NPH HCIHITAHUAX

oxHoro o6pasua moryr orauyarbcs B 1,6—3 m maxe -5 pas. Crojp
3HayMTeJbHble KoJeOaHusa B 3Ha4eHHAX Oy, MOTYT OHITH OOBICHEHH
MaJbiMH pasMepaMH o6pasloB, HEKOTOPOH HEOJHOPOJHOCTBIO IPYH-
Ta BCJEACTBHe KapOOHATHBHIX W ADYTHX BRJIOYEHHH uiu, HaoGopor,

"HaJM4HeM IOp MOBBLILIEHHOIO PasMepa, HeH3GeXXHEIME omHGKaMH npu

NPOBEJICHAH HCCIeNOBaHUHR H Jp. GaKTOPaMH.
. MHorouxcieHHEIe HCCJIENOBaHHS IOKa3hlBAIOT, YTO OTHOCHTEJb-
HAasl MPOCAJOYHOCTb 3aBHCHT B OCHOBHOM OT: JAaBJIEHHS HA IPYHT,
CTeNeHH INIOTHOCTH TIPYHTA NPHPORHOH BJIAXKHOCTH M €r0 COCTaBa,
CTeNleHH NOBBIIIEHUS BJAAXKHOCTH. - -

3aBHCHMOCTD OTHOCHTE/ILHOM NPOCALOYHOCTH OT [aBJeHHA Ha
TPYHT BHIpaxkaeTcsi XapakTepHO# KpHBOH (puc. 4, a),-B COOTBETCTBHHA
C KOTOPOH IpH YBEeJHYEHHH JKAaBJEHHSI OTHOCHTEJbHAs IIpocajnou-
HOCTb BHayaJjle BO3pacTaeT A0 MAaKCHMAJbHOrO 3HAUYEHHS, a 3aTeM
110 Mepe IOBHIIEHHS MNaBJEHHS CHHXKaercd RO HyJs [24 33, 481].
Hapjienye Ba rpYHT, IPH KOTOPOM OTHOCHTENbHAs NPOCAOUHOCTE
Jocruraer mMaxcumadabho# Besuwunnbl, M. H. Tonpnmrefin [24] na-
3LIBAET NePBHIM NOPOroM IpocajodnocTH. OOGEYHO s JeccoB, Jec-
COBHJHBIX cylecefl M CYIVIMHKOB OHO paBHdAercs 0,2—0,5 MIla, Jxec-
coBuaubx e 0,4—0,6 MIla. [lo ananornm BTOPHIM OPOroM Npo-
CaJlOYHOCTH ABJSETCHA JaBJEHHe, COOTBETCTBYIOIEE CHHUKEHHIO OTHO-
CHTe/IbHOH NPOCAaJOYHOCTH KO HyJd. DTO LaBJAEHHE 9Jamle BCero ua-
MeHseTCs B npe}ie.nax 1—2 MIla.
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[IpuBenenHass Ha puc. 4, @ 3aBHCHMOCTL_ OTHOCHTEJBHOH Npoca-
JIOYHOCTH OT JaBJIEHHS BHISHIBAETCS TeM, YTO IPH HArpyMKeHHH [po-
CaJIOYHOro rpyHTa NpUpOLHOH BiaxkHocTH (kpuBasg I Ha puc. 4, 6)

npu onpeﬂ,eneﬂﬁon BCJIMUHHE HATPY3KH NPOHCXOLHT paspylIeHHe ero |

CTPYKTYpPHl C PE3KHM YBeJHYEHHEM CXaTHs 6e3 NOBHILIEHHS BJaXK-
"ocTH rpyHra. Ilpu sToM medopmanus cxkarus odpasia o Mepe no-
BBIICHHS. TABJIEHAS IPOLOJIKAETCS JO TeX Iop, IMOKa He Gyjer joc-
THTHYTO NIpeleNbHO IJIOTHOE COCTOSIHHE I'PYHTAa, OIpejesiseMoe COC-
TABOM €ro MHHepa/JbHOH yacTH. B mpolecce HCOBITAHHS NMPOcafoy-
'HOTO TpYHTa IIPH IOJHOM BOXOHACHILEHHH (KpHBasi 2 Ha pHC. 4, 6)
paspyuleHue ero CTPYKTYPH! IPOHCXOAHT NIPH 3HAYHTENBHO MEHbLIEM
JlaBJieHHH HAa TPYHT H IO Mepe IOBHIUICHHS [IaBJeHHs TaKke MPH
olipeJie/IeHHOM €ro 3HaYeHHH JOCTHraercs Ipeje/bHas CTENeHb IJI0T-
HOCTH rpyHTa. [{aBjeHHe, NIPH KOTOPOM CJIHMBAalOTCA KpHBBHE [ H 2,
6yner COOTBETCTBOBATh BTOPOMY IIOPOrY IPOCAJOYHOCTH.
HenmoynnoTHeHHOE COCTOSIHAE NPOCAZOYHBIX TPYHTOB NPH IOBHI-
IIEHHH CTEeNeHM HX IJIOTHOCTH CHHXKAeTcs W B CBA3H C 3THM OTHOCH-
TeJbHAA NPOCAA0YHOCTh MO Mepe IOBBIIIEHHS OODBEMHON MacChi
CKejleTa IPYHTA yMEHbIIAeTCH (puc. 5, a) AuasoruyupM 06pasom
¢ yBelHYeHHEM IIPHPOJHOH HJIH HCXOINHON BJAXKHOCTH TPYHTA OTHO-
CHTeJbHAsl TPOCALOYHOCTh CHHiKaercss (pHc. b, 6) H TPH CTemeHH
Baaxuocta 0,7—0,8 uame Bcero oxasmBaercs MeHbine (,01.
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Puc. 5. I'paduxe 3aBHCHMOCTH OTHOCH-

“TeJIbHOH NpOCajoyHoCTH Opp OT:
@ — ofbeMHON Macchl cxexera rpymTa (¥ )i 6 —
 IPHPORKON. BIAXHOCTH TpyHTa (W); 2 — yHCcHa

OJacTHYHOCTH rpyHTa [,

8 — KOHeUHOH BJjaxK-
HOCTH (wK).

Pagee C‘{HTaJIOCb,"{’I.‘O no
Mepe . IOBHIIEHHST CTENeHH
BJAXKHOCTH TpYyHTa IHpPH €ro
3aMayHBAHHH OTHOCHTEJbHAS
IIPOCaJOUHOCTh BO3pAacTaer
JOCTHTaeT  MaXCHMaJbHOTO
3HAYeHHS NOPH NOOJHOM BOAO-
HacCHINEeHHH TrpyHTa [2,” 12
35]. OpHako BBIIOJHEHHbIE
HWUOCII [48] B mocnenuee
BpeMsl HCCJEJOBaHUsl MOKasa-
JIH, 4TO OTHOCHTEJbHas Ipo-
CaloYHOCTh C TOBBIIEHHEM
KOHEUHOH BJIAJKHOCTH BO3pac-
TAET JO ONpeeJEeHHOro mpe-

JAeJa, a sarem, HeCMOTpﬂ Ha

YBeJIHUCHHE BJIaXXHOCTH, cHU-

kaerest (puc. 5, 6). [lo naHHBIM 2THX HMCCJIeIOBAHHH MaKCHMaJlb-
Hasi BeJHYHHA OTHOCHTEJbHOH IIPOCaLOYHOCTH IPOABJIACTCH He

IIPH NOJHOM BOJOHACHIIIEHUY,
BJIAXHOCTH, MNpH KOTOpOH CO30a10TCA

a npH HekoTopoll OoJiee HHU3KOMH

Haubonee OHTHMaJIbeIe

.YC/IOBUA JIS YIVIOTHEHHs M NPOSIBJIEHHs NPOCAAKH IPYHTA. Buak-
HOCTb, IIPH KOTOPOH JOCTHraeTcs HauGo/blias OTHOCHTENbHAS HPo-
Ca/l0YHOCTb N0 aHAJOTHH CO CTAHAAPTHHIM yI/OTHeHHeM [26], Has-
BaHHAS ONTHMAaJIbHOM, OKas3kIBaeTcs OJH3KOH K rpa}mue packaThBa-

-HHSA W
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Caq04uHOro RaBJIeHHSI B NOJIEBBHIX

3aBHCHMOCTb OTHOCHTEJbHOH NPOCaJOYHOCTH OT COCTaBa IPYHTA
BEIpaxKaercss TeM, YTO C YBeJHUYSHHeM dHCJA IJIACTHYHOCTH Onp
yMmeHblaercss (puc. 5, e), T. e. HaHOOJbINeH NPOCaLOYHOCTHIO: npu
NPOYHX PaBHHIX YCJAOBHsiX OObigHO 00JafaloT cymecH, a Meﬂbmen—
TJIHHEL.

HauaneHoe npocapouHoe paBneHHe

HauanbHoe mpocagounoe pnaBileHHe Pgpp, IpencrapisieT coboi
MHHHMaJbHOE JaBJieHHe OT (YHAAaMeHTa M COOGCTBEHHOrO  Beca
TPYHTA, IPH KOTOPOM HAaUHHAT HPOABJATLCS IPH ITOJHOM BOAOHACH-
meHHH mnpocajka rpyHra. Ilo cBoeH CyIIHOCTH 3TO JaBJieHHE,
Hapymiamomee IPHPOJHYIO -CTPYKTYPHYIO IIDOYHOCTb TIDYHTA B
BOLOHACHIIIEHHOM COCTOSIHHH, B pPe3yJsbTaTe 4ero ¢aza HOPMaJbHOI'G
YIJIOTHEHHH NIepeXOJMT B (pasy NpOocaikH, CONPOBOXKAAWILYIocd Tie-
PEeCTPOHKOH CTPYKTYPH TI'DYHTa H HHTEHCHBHBIM yIUIoTHeHHeM [41].

'H3 ompeneseHHst HauaJbHOIO IIPOCAJOYHOrO LaBJEHHS CJeIyeT,

YTO BEJIHYHHA ero AOJXKHa IMPUHAMATBCA IIPU 3HAUECHUH OTHOCUTEJIb-

HOH NpPOCaZOYHOCTH, OJH3KOM K Hy/J10. OZHAKO HCCIeNOBaHUS MOKA-
3aJd, YTO 32 BEJHYHHY HauaJbHOI'O IPOCAJOYHOro JaBJeHHS IO pe-
3yJIbTaTaM KOMIIDECCHOHHBIX HCIIBITAHHH uejecoo6pasHo NPHHHMATh
JaBJieHHe, IPH KOTOPOM OTHO(HTeJbHAsl TPOCaXOYHOCTb Onp paBHA
0,01, T. e. ToH Ke BeJHUMHE, HHXe KOTOPOH TPYHTHl CUHTAIOTCS He-
mpocaJouHEIMH [74]. McnbiTanus rpyHToB B J1a60PATOPHEIX YCJIOBH-
§IX JAJs OUpeJeseHHA HayaNbHOro NPOCALOYHOTO AABJIEHHS BHIIOJ-

“HSIOT ‘METOJAAMH JBYX KDHBLIX,

KOMOHHHDOBAHHBIM HJH YIPO- 0 4k, 02pMa 0 0Py @2 pHIE

INeHHBIM (CM. pHC. 3, 6, 8, 2). ‘%%M TFL]
BeJHuHHA HAYaJbHOTO TpPO- g

20

YCJHOBHSAX JIJ5 ciaydaeB, KOTAa pl 0
HAIpAXKEHHOEe COCTOSAHHE I'DYyHTa - .
B3aBHCHT B OCHOBHOM OT Harpys- 0 : 0
KM -DYHAAMEHTOB, ONpeesiercs \ - \
10 KOMOMHHPOBAHHOMY HJIM YII- g |5 40 L5
pouleHHOMY MeTozaM (pHC. 6). a ‘ 8
CyTe HEpBOrO METOAA COCTOMT B Pyc 6. Ipaduen OCAZOK H NPOCALOK
TOM, 4YTO HA KaxXAOM YYaCTKE  mTaMnoB IpPH HCILITAHMAX IO METOXaM:

HCHBIT4AHHA IIPOBOLASAT IBYMs1 a — KOMGHHHDOBAaHHOMY; 6 — YNPOLIEHBOMY,

IITaMIlaMH CTaHAAPTHBIX pasMme-

"POB, YCTAaHOBACHHBIMH Ha DAaCCTOSIHHH 3—4 M OIHH OT ILPYI‘OI‘O

[41]. B nepsom NyHKTe MITaMI YCTAHABJIHMBAIOT HA MPOCANOYHHIA
TPYHT €CTeCTBEHHOH BJAaXKHOCTH, OTAEJNbHEIMH CTYIeHSMH 3arpyxa-
I0T 0 3aJaHHOTO AaBJeHHs Ha rpyHT (o6styno 0,2—0,3 MIla), noc-
Jie'4éro TPYHT B OCHOBAaHHH IITamila 3aMAayuBaIOT A0 crTa0HIH3alHH
npocanxku. Bo BropoM NyHKTe PYHT MpeJBAaPUTENbHO BOJAOHACHIA-
ercst Ha ray6buny 0,8—1 M K B nasbHelilleM IITaMim Harpyxaior
-CTYIEHAMHU 10 0025—0 ,06 MIla o 3ajgaHHOM HArpyski# ¢ Hempe-
PLIBHEIM 3aMayHBaHHEM TPYHTA.
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HccnenoBanusi, BHIGJHEHHBIE B pasanuuux pafionax CCCP, no-
Ka3aJjd, YTO Ha KOHEUHOH CTYNEHH 3arpyskH CyMMapHHEE OCaJKH
H IPOCAJKH IO MeToJaM ORHOH W JBYX KPHBHIX NPaKTHUECKH COBIa-
patoT. Pacxoxenne Mex/y HHMH o6BUHO He IpeBHinaer 5—10%.

ITo ynpomeHHomy METOAY HCIIbITAHHE HpOCElJlO‘-IHOI‘O IPyHTa IIpH .

_ eCTECTBEHHOH BJIAXKHOCTH H B BOJOHACHIIIEHHOM COCTOSIHHH IIPOBO-
IST B OJHOM NIYHKTe., BHauaJjie mTamMn HarpyaioT OTAEJNbHBIMH CTY-
nenamu no 0,025—0,05 MIla mpu ecrecTBeHHOH BJIaXKHOCTH TPYHTa
[0 JaBieHHs, GJH3KOr0 K HAagaNbHOMY IPOCAaZOYHOMY. 3areM IIpH
9TOM JIaBJIEHHH JIECCOBHH FPYHT 3aMauUBaIOT A0 IIOJHOI'O BOJOHACH-
mednd Ha rayOuny He meHee 0,8—1 M; mocie 3Toro npojoJIKaercs
sarpyska LITaMia IpH HEeIPepPHIBHOM 3aMauHBaHHMH JO 3aJaHHOH Ha-
rpysku. O6pabaTeiBalOT pe3yJabTaTH HCHBITAHHH ciexyroliuM obpa-
3oM. KpHBas ocafky rpyHTa B BOLOHACHIUIEHHOM COCTOSIHHH JKCTpa-
IOJIEPYETCS B COOTBETCTBHH C XapaKTepOM ee H3MeHEeHHS_BJIEeBO N0
p=0, a XxpuBas ocalKu IPH €CTECTBEHHON BJaKHOCTH — BIPaBO.

Cratucraueckass o6paborka 120 pesysnbTaTOB HCIBITAHHH LITaM-
NaMH NIPOCAfOYHEIX JIECCOBHIX TPYHTOB pasiuuHbix pafioHoB CCCP
noKasaga, 4ro B ofuweM ciaysae rpadux 3aBUCHMOCTH S=f(p) npu
@CTECTBEHHOA BJIAXKHOCTH B HHTepBaJe H3MEHEHHS [aBJEHHS IO
0,2 MIla moxer GEITh BEIPAXKEeH CTENeHHOH KpHBOK

' S=S, (%) : (6)

rae'S; — ocajKa ITaMna NpH AaBJeHHMH pj, IPH KOTOPOM 3aMayHBa-
JIH TpOCaJOuBHil TPyHT; py —AaBjeHne He Goaee p=0,2 Mlla, npH
KOTOPOM OIPEfe/IAETCs OCANKa Sy ; @ — IOKa3aTellh CTeNeHH, PAaBHEN
10 pe3ysbTaTaM cTaTHCTHYeCKOR o6paboTku a=1,2.

ITo peaynbTaTam HCHOETAHHH IPYHTOB LITAMIAMH BEJHYHHA Ha-
YaJIBHOTO IPOCAL0YHOTO JaBJIeHHs olpelessieTcs Mo rpaduKy 3aBH-
CHMOCTH OCafIKH OT Harpy3KH JAJIs1 BOJLOHACHILEHHOTO COCTOSIHHSA (CM.
puc. 6) ¥ mpHHMMaeTcs YHCJIEHHO PAaBHOH YCJIOBHOMY Ipelesy Npo-
MOPIIHOHAJIBHOCTH, XapaKTepHayolmeMy nepexol ¢assl HOPMaJsbHO-
rO VIJIOTHEHHS BOLOHACHILEHHOro rpyHTa B (asy npocainku. Ilpu
HEeYeTKO BHIPAXKeHHOM Ipejiesie MPONOPUHOHAIbHOCTH 32 HadaJbHOe
IpocajoyHoe JaBJieHNe DEeKOMEHAyeTcs IPHHHMATb JaBlieHne, IpH
KOTOpPOM DPa3HOCTb OCalloKk MTaMnoB AS B BOJOHACHINEHHOM COCTO-
SIHHH H TIPH eCTeCTBeHHOH BJIaXXHOCTH paBHAETCA

AS =38y, - hyg - My, (M)

rie Onp; — CPeAHAA BeJHUHHA OTHOCHTEJBHOH IIpOCaZoYHOCTH, Pas-
Bas Oppi =0,01; Ay — nedopmupyemas 3ona NOJ ITaMIOM; My —
K03 (HUHEHT YycJ0BHH paboTH, HpPIHHMaeMI:IPI PaBHEIM m¢—05
IlpuBemennble METOXHKH HCHBITAHHE TNIPOCAJOYHBIX JIECCOBBIX
CPYHTOB IIDH MHHHMAJbHOM KOJHYECTBE OINBITOB IIO3BOJISIIOT OIpele-
JIMTb IIPAKTHYECKH Bce X AedopMaTHBHEIC XapaKTePHCTHKH, a HMEH-
HO: MOAYJIH AedopMalMH IPH eCTeCTBEHHOH BJAasKHOCTH H B BOAOHA-
CHUIIEHHOM COCTOSIHHH; BEJIHUMHY HayaJbHOTO faBJjeHHs; BO3MOXKHYIO
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BEJHTHHY POCALKH 1UTAMIA NPH J000M AaBJIEHHH 10 ero IOJOIIBE;
CTereHb H3MEHYHBOCTH CXKHMAaeMOCTH OCHOBAHHS IIPH €r0 BOJOHA-
CHIIEHHH, a TaKXe CONOCTaBHUTb IPOCAAKH IITAMIA HA KOHEYHOH
CTYIIEHH HarpyskH, oJyyaeMele IO MeTOLaM OLHOH H IBYX KPHBHIX.

Conocrapiedne BeJHYHH HAYaJBHOTO IIPOCAJOYHOro [ aBJeHHS,
ONpe/le/ieHHBIX IO PEKOMEHJOBAHHBIM BhIlIe METOLHKaM, IOKa3alo,
YTO IOJeBhle HCIBITAHUSA 00BIYHO HaioT Ha 10—40% Goabumipe sHa-
YEHHsI 10 CPABHEHHIO ¢ 1a60PaTOPHEIMHA.

BHIOOJMHeHHBIE HCCNENOBAHUA IOKA3aJMH, UTO JJIA PAasJHuHBIX
paitoHoB CCCP BesuuMHA HadaJbHOrO IIPOCAZLOYHOTO JaBJEHHS Jiec-
cosrix rpyHToB HameHsercsa oT 0,02 mo 0,3 MIla. O6wuno XKe AiIs
JneccoBHx rpyato YCCP, PCOCP wu np. pafioHOB oHa paBHseTcCH
0,08—0,12 MIla, a npocanKa rpysTa oT coOGCTBEHHOrO Beca HayHHa-
eTcs ¢ IIyOuHb 5—7 M. B HEKOTOPHIX paHOHax, CIOXKEHHBIX JIecco-
BHIHEIMH CYIVIHHKaMH IOBHIIEHHOH CTPYKTYPHOR HPOUYHOCTH B BOZO-
HACBHIIIEHHOM COCTOSIHHH H IO CBOMM (H3HKO-MEXaHHUYECKHM Xapak-
TePUCTHKaM HPHOJHKAIOMHMHUCS K [VIHHAM, BeJHYHHA HAYAJbLHOIO
JasneHHs noswimaercs 1o 0,15—0,3 MIla, a npocanxa ot coGeTBeH-
HOrOo Beca HauyuHaercs ¢ ray6uns 8—15 .

Hapsany ¢ sTuM Ui OTAeNbHBIX NpeAropHHIX pafionoB CpemHelt
Asnn, CerepHoro KaBxasa u Ap. BEIHYHHA HAYAJbHOIO IIPOCATOYHO-
rO JIaBJEHHSI JIEeCCOBEIX TPYHTOB uacTo cHumxaercs Jno 0,02—
0,06 MIla, 1. e. npocaﬂ,Ka 01 'COOCTBEHHOI'O Beca IPOHCXOLHT C IVIy-
6unpl 1,0—3,5 M. B aTux pafionax pacnpocTpaHeHH JIecCH H Jerkue
JIECCOBHIHBEIE CYIVIHHKH, II0 CBOMM (DH3HKO-MeXaHHYeCKHM XapakTe-
PHCTHKAM IPHONMKAIOUIHECT K CyHecsM, HMeIoUlHe eCTeCTBEeHHYIO
BiraxHocth 0,03—0,08, o6remuy Maccy ckenera 1,18—1,3 t/m®
H HH3KYIO CTPYKTYPHYIO IPOYHOCTD.

Hadaipioe TPOCANOUHOE AABJIEHME, KAK TOKA3aMH PE3YJbTATH
BHINOJIHEHHHIX J1a00paTOPHEIX H IIOJIEBEIX HCCJEIOBAHHH, 3aBHCHT B
OCHOBHOM OT CTeNeHH IJIOTHOCTH H BJaXXHOCTH-TpyHTa. C yBejaHye-
HHeM 00heMHOH MacCChl CKeJIeTa M CTeleHH BJaXKHOCTH TPYHTa Ha-
yajpHOe IPOCaJ0YHOe JlaBJIGHHE BO3PACTAET, H 5Ta 3aBHCHMOCTb TO
JaHHBIM HCHOBITAHHHA IIPOCAJOYHEIX TPYHTOB HITaMIIaMH ILJIONIAZAbIO
0,5 M? HMeeT NpAKTHUECKH NPSIMOJHEEHHEIH XapakTep.

HauanrHoe mnpocamouyHoe JaBjeHHMe IMHPOKO HCIOJb3YEeTCs B
HpaKTHKE NPOEKTHPOBAHHS H CTPOHTENbCTBA AJIsA: HasHaueHHs pac-
YETHOrO JaBJIEHHS HAa IPOCALOYHBIH I'DYHT, IpH KOTOPOM IIpocajgka

_ero OyZer OTCYTCTBOBATb; OIpeJesieHHs] BEJIHUHHB JedopMUPYeMOH

30HBI,” T. €. 30HBI, B Npeaesax KOTOPOH NPOHCXOAUT IPOCALKA IPYH-
Ta OT Harpysku (pyHIaMeHTOB; Ha3HAUeHHT HeoOXOAMMOH TIJIyOHHBI
VIUIOTHEHUS MPOCALOYHEIX I'PYHTOB KHJIKM TONLIMHELI IPYHTOBOH MOMYyII-
KH, IOMHOCTBIO YCTPaHAIOMHX NPOCAJKY OT HAarpysku (yHIaMEeHTOB;
onpeneNeHusl TIyOMHE], HAYHHAS C KOTOPOH HPOHCXONHT Npocaaka
rPyHTa OT cOGCTBEHHOro Beca Ha Ilomankax co II TumoM rpysTo-
BbIX YCJIOBHH; pacueTa BO3MOXKHBIX BEJHUHH IIPOCafoK (hyHAameH-
TOB U TPYHTOB OT MX COOCTBEHHOIO Beca H BO MHOIHX JDYTHX CJy-
yasx.
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HauanbKas NPoOcCafouKas BRAMHOCTD

HauanpHast npocafoyHasi BJaxHOCTb Wpp —39TO BJAXKHOCTD,
IPH KOTOPOH IpOCajOuHBIE JIeCCOBHE I'PYHTH, HaxoJslllHecsd B Hall-
PSKEHHOM COCTOSIHHH OT BHeIIHe# Harpysku ¢pyHIaMeHTOB HIH co0-
CTBEHHOTO BeCa I'PYHTa, HAYHHAMOT HpPOSBJIATH NPOCANOUHBIE CBOH-
crea [47]. i

3a kpHuTepuil IpU oNpeieseHHH BeJMYHHH HAaYaJbHOH Ipocajiod-
HOH BJIAXKHOCTH B J1a60PATOPHHIX YCJAOBHSX MO aHAJIOTHH C Hadajb-
HBIM NPOCALOYHEIM AaBJeHHeM NPHHHMAaeTCs OTHOCHTeJNbHas 1poca-
IOYHOCTB, paBHAs &np=0,01.

Meropuka onpelieeHds HayajJbHOH IPOCAZOYHOH BJaXKHOCTH
B J1a60pDATOPHEIX YCJIOBHAX OCHOBHIBAaeTCS HA KOMIIDECCHOHHHIX HC-
OBETAHHSIX TPYHTA NO MeTOAY ABYX KpUBHX. M3 MOHOJHTa rpyHTa
Beipe3aioT 4—6 o6pasuos. OnuH o6pasell TPYHTa HCIBITHBAIOT NPH
NPHPOAHOH BJAXKHOCTH C-3arpy3KOd OTHENbHHIMH CTYNEHSIMH 10
MaKcHMaJjbHoro jaejenus (pHc. 7, a, kpuBasg I, W=0,125); npu

0 o1 92 P Mia
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9021= ‘N\ ik;f‘— K .
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Puc. 7. Onpefenesne HayalbHOH NPOCAAOYHON BJAXKHOCTH II0 KOMNPECCHOHHEIM

HCIIBITAHHAM.

5TOM JaBJEHHH TPYHT 3aMauHBalOT Jo CTa0HAM3aIMH IPOCAJKH.
Bropo#i o6pazel; BHauaJe BOAOHACHIIAETCS, a 3aTeM IIPH HENpepHB-
HOM 3aMa4yHBaHH{ 3arpyKaeTcs TeMH XKe CTYIeHAMH IO MaKCHMalb-
HOTrO JaBieHns (puc. 7, a, kpupas 2, W=0,228). Ocranbure o6pas-
IBl HCIIBITEIBAXOT B KOMIIPECCHOHHEIX pubopax nocie NpeiBapHTeb-
HOTO NOBBLILUIEHHS] HX BJAAXKHOCTH 10 BEJHUHH, PasAeqdIolluX Ipejen
H3MeHeHHsI BJIaXHOCTH OT MCXOJHOH A0 IOJHOTO BOJOHACHILEHHS Ha
Gonee HWJIH MeHee paBHBe HHTepBaJbl (KpuBble 3, 4 M § ¢ BlIaX-
HocTh0 cooTBeTcTBenHo 0,162; 0,179 u 0,206). '

IlpensapuresbHo BiaXXHOCTb 00pAa3noOB TPyHTAa MOBHIIAIOT IIy-
TeM 3aJIHBKH B HHX PacyeTHOT'O KOJIHYECTBA BOJH C IOCHEAYIONIHM
BbIJIeDXKHUBAHHEM HX B 3KCeKaTope B TeueHHe 1—3 CYTOK IJsl BHIpaB-
HHBaHHsA BJAXKHOCTH HJH NyTeM NPONapHBAHHA.
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ITo mnosyyeHHBIM pe3yJbTaTaM KOMIDECCHOHHBHIX HCHBITAHUR
CTPOHTCS rPaUK 3aBHCHMOCTH OTHOCHTENBHOI'O CXKATHS OT Harpya-
KH NPH PasJHYHBEIX 3HAUEHHAX BJAXKHOCTH (cM. puc. 7, 6). Ha ator
Ke rpadyuK HaHOCAT BCIIOMOTaTeNbHYK KPHBYIO (IYHKTHpDHAS JH-
HHA), Napa/jelbHyI0 KPHBOH OTHOCHTEJIBHOIO CXKATHS IIPH HCXOILHOH
BJIAJKHOCTH, COOTBETCTBYIOINYIO 8pp =0,01. Ilo ToukaMm mepeceuenus
9TOH KPHBOM C KPHUBBIMH OTHOCHTEJNBHOIO CXKAaTHS JIECCOBOT'O IPYHTA
IpH PasjuyHOH BAAXKHOCTH OIpele/seTcs faB/eHHe HA TpYHT, OpH
KOTOPOM BeJHMYMHA HauajbHOH NPOCaJOUYHOH BJAXKHOCTH paBHSETCT
BJIaXKHOCTH HcnbiTyeMmoro rpyHTa. [losyyenHble BeJHYHHE HayalbHON
IPOCAZOYHON BJIAXKHOCTH H COOTBETCTBYIONIMX HM JAaBJIeHHH Ha
. I'PYHT, paBHEIX B maHHOM cayugae 0,17; 0,08; 0,06 MIla, Hcnonb3yior-
cq Ul IOCTPOEHUs Tpa(HKOB 3aBHCHMOCTH OTHOCHTEeJbHOH Ipoca-
JOYHOCTH TIPH 5THX NABJEHHSX OT CTelleHH IOBBIIIEHHS BJAXKHOCTH
(puc. 7, 6, xpusele 1, 2, 3) ¥ BeJHUMHHE HAYaJdbHOR NPOCATOYHOM
_BJIaYKHOCTH OT AaBJjieHHs (pHc. 7, 8). -
Meroauka onpejesieBHs HadaJbHOH IPOCAJOYHOM BJIaXKHOCTH
_B TIOJIEBBIX YCJOBHSIX BKJIOYAET HCOBITAHHE TPYHTOB WITAMIAMHU B 4—
5 IyHKTax, DacloJIOXKeHHbIX Ha PacCTOAHHH 3—Db M Apyr oT Apyra.
B mepBoM NyHKTe IFDYHT HCIBITHIBAIOT NPH €CTECTBEHHOH BNaXKHOCTH
o 3ajaHHOro namieHus (pHc. 8, a, kpuBad 1, W;=0,12), Bo BTO-
POM — B BOJOHACHILIEHHOM COCTOSIHHH (KpuBas 4, W,=0,24). B npy-
“) .ruX NyHKTaX TPYHT HCHEITHIBAETCA HOC/AE IPENBAPHTEIBHOrO HOBHI-
LIeHHSl ero BJaXXHOCTH MeJieHHBIM Hacweuuenuem Ha 0,03—0,06 B
npegenax Ttoismu rayGuBolt 1 M (xpuBme 2 m 8 ¢ W3=0,178 u
W,=0,207). B npoluecce HCUBITAHHHA NOBEPXHOCTb IPYHTA 3allHIla-
IOT OT €ro YBJaXKHEHHS HJH, Ha-
060pOT, CHHXKEHHS BJIAXKHOCTH UPH P 2 ST
BO3MOKHOM NIOJCBHIXaHHH. S N .
Ilo pesyabTaTraM HCIBITaHHH / N
,JITaMIlaMH NpPOCajOuHBIX TIpyHTOB & NN u
C Pa3iNYHOH BJIAXKHOCTBIO CTPOSIT .
rpaHKH 34BHCHMOCTH oOCajgku orT % \\;

=

LN A~

i

o 8wy
Harpysku (cM. puc. 8, @), Ha KOTO- '

PHIX IJA KaXAOH KpPHBO# ompege- &
JAETCH yCTIOBRBIM NPEJEN IIPONOp- Puc. 8. Onpeneneﬂue HaYalbHO
IHOHAILHOCTH. laBiienne, COOTBET-  nocanounoft RAAKHOCTH 1O HCMBL-
CTBYIOlLLlee YCJOBHOMY Ipefieay Ipo- TAHUAM IITAMIAMH,

,  TOpPUHOHAJBHOCTH, HpPEACTABJISET
cobo#f [JaBjieHHe Ha TPYHT, IPH KOTOPOM HauajJbHAs NPOCAL0Y-

. Had BJAXHOCTb pAaBHAETCS BJAXKHOCTH HCHLITHIBAEMOI'O TPYHTA.

' B naJjbHefliieM nmo NOJYUeHHBIM 3HAUEHHSM HayaJbHOH IIPOCALOYHON
BJIaXXHOCTH H JaBJIEHHS CTPOHTCA IpaduK 3aBHCUMOCTH MEXAY HUMH
(cM. puc. 8, ).

L ComocrapJienHe ' BeJIMUHH HayaJbHOR NpocaJOuHONH BJIaXKHOCTH,
OlpefeJieHHEX 110 PEKOMEeHJOBAaHHBEIM BHIIIE METOAMKAM, I0Ka3aJo,
YTO FOJIeBHI€ MCHBITAaHHA OOBIYHO AAT 3Hauenus Ha 209 Gosabime
Jn1a60paTOpPHEIX.

]
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Hauanprag npocafoyHasi BJaKHOCTh TeCHO CBsf3aHa C Hawuajb-
HBIM NIPOCaJOUYHHIM JaBJjieHHeM. JJs1 xaxXaoro LaBjeHUs HA TPYHT
BeJUUHHA HavyaJbHOH INpOCAJOYHOH BJIAXKHOCTH COOTBETCTBYeT Ha-
YaJbHOMY IIPOCAJOYHOMY J[AaBJIEHHIO IIPH BJAXXHOCTH, DaBHOH Ha-
yaJbHOR TpocanouHofi BnaxkHocTH. OOHYHO HNPHMEHIEMOe NOHATHE
HAYaNbHOTO NPOCAJOYHOrO JABJEHHS JJs cJydaeB IOJHOTO BOXO-
HACHIIEHHS JIECCOBOTO I'pyHTA 0003HauaeT MHHHMMaJbHOE JABJEHHE
Ha TPYHT NPH MaKCHMaJbHOM 3HAYeHHMH HayajibHOH mpocamoyHod
BJIAXXHOCTH, COOTBETCTBYIOIIEH NIOJTHOMY BOAOHACHINEHHIO.

BeyqnurHa HayajbHOH NPOCAZLOYHOH BJIAXKHOCTH IJIA DPa3JdYHHX
BUIOB ONpPELeNAETCs:

HanpsXKeHHBIM COCTOSIHHEM IPYHTa IO BO3JeHCTBHeM BHeIUHEH
HarpPY3KH HJH COOGCTBEHHOTO Beca, KOTOpPOe IPH COOTBETCTBYIOUIEM
CHHXKEHHH IPOYHOCTH I'PYHTA HPH €ro yBJaxHEHHH CHOCOOHOo Ipe-
©0J0JIETh BEYTPEHHIOW CBSA3HOCTL M IIPOUHOCTL 'PYHTA, BHI3BAThL Hapy-
IIeHHe CyLIecTBYIONmeH CTPYKTYPH H IPOCAaAKy TPYHTa;"

CTeNeHpI0 IWIOTHOCTH, XapaKTepusyiollell MNOTEHIHAJBHYIO CIO-
COOHOCTb ero K JOMOJNHHTEJbHOMY YIJIOTHEHHIO IIPH YBJAaXHeHHH;

HPOYHOCTBIO CTPYKTYDHHIX CBfI3eH IDYHTA M CTENEHLIO €& CHH-
JKEeHHS NIPH YBJaXKHEHHH JO0 ONpeleseHHOro COCTOSIHHA.

- C yBenHYeHNeM 1aBJeHAA Ha I'PYHT (cM. puc. 7, 8 u 8, 6) BeJIHUH-
Ha HayaJ/bHOH MpocajoYHOH BJIaXKHOCTH YMeHbIIaeTcs, a ¢ yMeHbIIe-
HHeM JaBJeHusi — BospacraeT. [Ipu yBeandeHHH 00'beMHOH MaccCH
CKeJieTa TPYHTA, a Takike CONPOTHBJIECHHS €r0 CABHIY B BOJOHACH-
HIEHHOM COCTOSIHMM HauaJbHasd HPOCaL0uHasi BJAXKHOCTb NPAMO IIPO-
TOPUHOHAJbHO BO3pacTaer, T. €. YeM BBHIUE CTeNeHb IJIOTHOCTH H
IPOYHOCTH I'PYHTA, TeM GoJibliasi HyXKHA €ro CrelleHb BJIAXKHOCTH
AJIst Toro, ytobbl IpH 3alaHHOM JAaBJeHHH HAa4YaJoCh paspylieHHe
CYyLIeCTBYIONIeH CTPYKTYPHI IPYHTa U €ro Ipocaika.

Hauanprad npocanousasi BJaXXHOCTb B OCHOBHOM -HCIOJIb3yeTCH
JUISL Omlpeje/ieHHsT BO3MOXKHOCTH TIIPOSIBJCHHSA INPOCAJKH JECCOBHIX
TPYHTOB OT cOOCTBeHHOro Beca HPH IOBHINIEHHH BJaXHOCTH He JO
HOJIHOrO BOXOHACHIIEHUS, a TaKXe 3aBHCHMOCTH OTHOCHTENbHOMH
TIPOCaJOYHOCTH OT CTeNeHH IIOBBIIICHHS BJIAXKHOCTH.

YuynTHBas, YTO NPoCajKa JECcCOBHIX TPYHTOB IIpH JioOGoM LaBJe-
HHH IPOHCXOIHT TOJBKO IIPH NOBHIUIEHUH BJIAXKHOCTH BBILIE Hayallb-
Holt npocanoynot Wnp, OTHOCHTENBHYIO IIPOCRROYHOCTH IIPH IOBEHI-

. IIEHHH BJAXHOCTH peKOMeHyeTcs BHIYHCIAATH 10 popMmyne

a ’ W, — W,

Sap w=(3sp — 0,01) FV__W“_” + 0,01, " (8)
B np

rie Onp.w — OTHOCHTeNbHAS NPOCaJOYHOCTh NPH HACHIMIEHHMH IO 3a-
JaHHOH KOHeUHOH BJaXHOCTH Wy ; 8P — TO e, IPH MOJHOM BOJO-
HacumenuHd; 0,01 — BenuynpHAa OTHOCHTENBHOH NPOCAaAOYHOCTH; IO
KOTOPOH oNpefelsiercd HadajbHasd BJIAXKHOCTb.
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AEDOPMALMOHHEIE XAPAKTEPUCTMKHU
MPOCALOYHBIX TPYHTOB

HehopMauHOHHEIME XapaKTEPUCTHKAME NPOCAJOYHBIX JIECCOBBIX
IPYHTOB S{BJSIIOTCA: MOILYJb AedopManun E, koaddHIHEHT cXKHMa-
eMOCTH @, OTHOCHTEJbHOE cxKaTHe §, Koaq)(pmmem‘ H3MEHTIHBOCTH

: .cxmmaemocm a.

Modyab Oeopmanyuu - HcHOﬂbsyeTCH JUIsL pacdera BOBMOKHBIX
BEJIHYHH 0CAaZOK (PyHIAMEHTOB M HX HepaBHOMEDHOCTH M OIpeieds-
eTcsl, Kag MPaBHJIO, B IIOJIEBHX YCJIOBHAX IIyT€M HCIBITAHHS TPYHTOB
CTaTHYECKHMH HarpysKaMy C HCHNOJb30BaHHEM CTAHAAPTHHIX HITaM-
nos maomanpio F=0,5M? no H310xKeHHOH BHIIe MeToAuKe. IIpu on-
pelejeHny MoAyJA LedbopMalHH II0 Pe3ysabTaTaM KOMIIPECCHOHHBIX
HCIBITAaHHM cJelyeT HUMeTb B BHJIY, UTO 3HAYEHHS €ro B 3THX CJYy-
4asx B 3aBHCHMOCTH OT CTeleHH MJIOTHOCTH M BMAXKHOCTH MOJYYAIOT-
cs B 1,6—10 pas menbie. "

Monym; fedopManHy TPocaI0UHEIX FPYHTOB 3dBHCHT B OCHOBHOM
OT BJIZXKHOCTH, CTeleHH = NJOTHOCTH, & TaKXKe OT HX CTPYKTYpHOM
CBSI3HOCTH M IpouHocTH. [lo Mepe NOBHILIEHHS OGBHLEMHOH MacCCHE
CKeJIeTa IPYHTa MOAYJb AedopMalpH Bo3pacTaeT, a ¢ YBeJHIEHHEM
BJIaXKHOCTH yMeHbilaeTcs. IIpH NMOBBIIIEHHOH CTPYKTYpHO#l IpOYHOC-
TH H CBSI3HOCTH IPYHTOB IIpH NPOYHX PABHEIX YCJIOBHIX MOIYJb IE-
(opManuu Bozpacraer. B cBsisH ¢ 35THM HMEBIIHeCH NONBITKH YCTaHO-
BATb 34BHCHUMOCTh. MOJYJs 1e(hOpMAanud TOJLKO OT CTeleHH BJaXK-
HOCTH H IJIOTHOCTH IJsl BCeX BHAOB IPOCAAOUHBEIX IPYHTOB He IaJH
JOCTaTOYHO YJOBJIETBOPUTE/IbHEIX Pe3YJbTATOB. 3aBHCHMOCTH MOJLY-
Jas gedopMaldn IPOCAaJOYHEIX I'PYHTOB OT CTEeHH HX BJAKHOCTH
H IJIOTHOCTH MOTYT OBITb IOJIyYE€HHI JHIIb JJ OTAEJbHEIX PETrHOHOB
U BUJOB I'DYHTOB, XaDaKTEPH3YVIOWHXCH JHOCTATOYHO OJHOPOILHBIM
COCTABOM H OAMHAKOBOH CTPYKTYPHOH IPOYHOCTBHIO.

B cBsisu ¢ TeM dYTO MOAYJAb NedOpMalHH IPOCAAOYHLIX DYHTOB
3aBHCHT OT BJIAJKHOCTH, TIPH ONPeAEIeHHH ero JOJIXKHA YKa3bBaThCs
CPeJHsAA BJAXHOCTb HCILITHIBAEMBIX IPYHTOB. OJHOBPEMEHHO C 5THM
JUIA TIOJyYeHHs: JAOCTaTOYHO HOJHOH XapaKTePHCTHKH CXKHMAaeMOCTH
IpoCcafouHOro TPYHTA MOZLYJIH NedOpMAaIlHH ero AOJIKHE OIlpele-
JAThCS IPH DA3/IHUHBIX 3HAUEHHSIX BJIAXKHOCTH, HO KaK MHHHMYM
IpH ABYX: HauboJsiee XapaKTepHOH MHHMMAJbHON AJS HCCJIELYEMOTO
paiioHa HJIM YCTAHOBHBIUEHCH H IPH IOJHOM BOIOHACHIIEHHH.

Kospguyuenr usmenausocTu cowumaemocTy npocagouHblx T'PYH-
TOB ¢ MIPEJCTABIACT COGOM OTHOIMICHHE XapaKTEPUCTHK CIKMMASMOCTH
IpH IPUPOAHON HIIH YCTAHOBUBIIEHCS BJIaXKHOCTH H B BOJOHACHILIeH-
HOM COCTOSTHHH

E. Qe Be ' | (9)

ComocraBnenne Ko3b()KIHEHTOB- H3MEHUYHBOCTH CXKHMAEMOCTH
IpOCaJOYHBIX TPYHTOB, HOJyYaeMEIX 110 IOJEBHIM H J1a60paTOPHEIM
HCCJIe/IOBaHHUSIM, TI0KAa3EIBaeT, 4TO OHH OTJIMYAIOTCH B Ipefesax Bce-
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ro 0,66—2 pasa. [losToMy AJIA IpaKTHYECKHUX IeJseli BIOJHe LOCTa-
TOYHO KO3((HUHEHTE H3MEHUHBOCTH CXKHMAaeMOCTH IIPOCAJOYHBIX
TPYHTOB OIpeLessiTh B JaG0PATOPHEIX YCIOBHAX.

Koa(hdhunreHT HU3MEHUYHBOCTH CKHMAaeMOCTH MPOCAJOYHEIX [PYH-
TOB B OCHOBHOM 3aBHMCHT OT JAaBJIEHHSl Ha I'DYHT, BJAAXHOCTH H CTe-
TeHH ee TOBLIMIEHHS NPH 3aMayHBaHHH: NPH YBEJIHUEHHH JaBJIEHHS]
Ha TPYHT K03(D(HIHEHT H3MEHUYHBOCTH BO3PACTAeT, IPH NOBLINIEHHA
IPHPONHOH BJaXKHOCTH — CHHXKAeTcsl H IIPH IOJHOM BOJOHACHIIIe-
HHUH TpubJmKaercd K eIUHHIE, T. € CKHMAeMOCTb BOJOHACHILIEHHO-
TO IPOCAZOYHOrO I'PYHTA IIPH NOCJeLyIOleM 3aMayHBaHUH NPaKTH-
yeckd He yBennuuBaercsd. C yBeJHUYeHHEM CTeIleHH IOBBIIEHHS BJlaXK-
HOCTH NPOCAJOYHOTO TIPYHTA IPH €ro INOCTeleHHOM 3aMayHBaHHH
K03Q(PUIHEHT U3MEHUMBOCTH CXKHMAaeMOCTH ¢ BO3pacTaeT IO MaKCH-
MaJILHOTO 3HAYEHUS, COOTBETCTBYIOWIErO HOJHOMY BOJOHACHIIEHHIO
TPYHTA.

MPOYHOCTHLIE XAPAKTEPHCTUKHU
NPOCAAOUYHLIX TPYHTOB

HPO‘IHOCTHI)IMI/I XapakTepHUCTHKaAMH IIpOCadO4YHBIX, KakK H OOHIY-

HBEIX, 'PYHTOB AABJSIOTCA YAEJbHOE CIEIJICHHE Cn yroJl BHYTPEHHETO,

TPEHHS ¢, KOTOPHle 3aBUCAT B OCHOBHOM OT HX CTelleHH BJaXKHOCTH,
CTPYKTYPHO! NIPOYHOCTH H B MeHbileH Mepe IyioTHocTH. C IOBHIIeE-
‘HHEM BJIAXKHOCTH IPOCAZ0YHOrO IPYHTA A0 IMOJHOTO BOLOHACHIIEHAA
cllemyieHHe cHuXKaercs B 2—10 pas, yroJ BHYTpPeHHEro TpPEHHS B
1,05—1,2 paza. C yBennueEHeM CTPYKTYPHOH NPOYHOCTH IIPOYHOCT-
Hble XapaKTEPHCTHKH M, 0COOEHHO, ClellieHle BospacTaioT. Tak xe,
KaxK H JAJs OOBYHBIX TPYHTOB IIPH IOBLIIEHHH CTeleHH INIOTHOCTH
cuemnenye C H yroJ BHYTPEHHEro TPEHHS ¢ BO3PACTAIOT.

B cBSI3# C M3JIOKEHHHIM BHIIE IPOYHOCTHBIE XapaKTEPHUCTHKH
TMPOCaJOYHbIX IPYHTOB AOJKHBI ONpPENessiTbCs ¢ YUeTOM CTeleHH HX
BJAAXKHOCTH NPH, KAK MHHHMYM, ABYX COCTOSIHHAX: IPH, IPHUPOLHON

- HJTM yCTaHOBHBILUEHCS BJIaXKHOCTH, KoTOpasi 6yJeT B Ipolecce CTPOH-
TeJLCTBA H SKCIUIYaTAUWHW, W B BOJOHACHIIEHHOM cocTosiHuu. [IpH
JocTaTouHo oapioM obbeMe Hec/leXOBaHu nenecoobpasHo onpefe-
JATH TOKA3aTeNH [ PasJHYHON CTEelleHH NOBBIMIEHUS BJIAXKHOCTH C
TeM, YTOOH MOJYYHTb 3aBHCHMOCTH C M @ OT BJAXKHOCTH B JHaINaso0-
He ee U3MEHEHHS OT IPHPOAHOH A0 IOJIHOTO BOJOHACHIIEHHUS.

HccnenoBanus okasasy, 4TO NPOYHOCTHEIE XapaKTePHCTHKH Hpo-
CaJOYHBIX TPYHTOB €CTECTBEHHOH CTPYKTYPH B BOLOHACHIIIEHHOM
COCTOSIHHH B 3HAUHTEJBHOH CTENEHH 3aBHUCAT OT YCJOBHH IIpOBeje-
HHSl HCIBITAHHHA Ha CABMI W, B YACTHOCTH, OT JaBJEHHS IIpelBapH-
TeJIbHOTO YIJIOTHEHHS. AHAJH3 pe3y/bTATOB HCCJAELOBAHUH MO3BOMSA-
eT BHAEJHTb TPU XaPaKTepHBEIX CTaAHH H3MeHeHHS HPOYHOCTHBIX Xa-
PAKTEPHCTHK NIPOCANOYHEIX TpyHTOB (puc. 9). _

Ha I craduu npyn yBeqHYeHHH NaBJEHHS NPeIBaPHTENbHOrO VII-

JIOTHEHUS OT HYJIS IO BEJUUYMHE], OJIH3KOH K HaYaJAbHOMY IIpOCaxou-
HOMY JaBJIeHHIO, clielljlende C BO3pacTaeT, a yroJ BHYTPEHHeEro Tpe-

20



HHS @ HECKOJIBKO CHHKaeTcs. [IPOHCXOAUT 3TO, MO-BHANMOMY, OT TO-
T0, YTO NPH HeOOJpIUHX YIJIOTHAKUINX [AaBJACGHHAX H OTCYTCTBHH
IPOCAJKH eCTECTBEHHAsS CTPYKTYPA IDYHTA NPAKTHYECKH He Hapy-
lraeTcs M BTOPHYHoe (LeMeHTalHOHHoe) cuenvienne no H. f. Henn-
coBy [33] coxpansercs, a mepBHIHOE (MEXMOJEKYJSPHOE) CLelre-
HHE 33 CUeT HeKOTODOro yBEJHYEHHS CTeNeHH IVIOTHOCTH H cOamKe-
HHS YaCTHI| 'PYHTa BO3PAcTaer, 4TO U IPHUBOAUT K YBeJHUEHHIO HOJI-
HOH BEJIHUMHBL clelsenus. OmHOBpe-

MEHHO C 3THM HEeKOTOpOe YIUIOTHeHHe Z"g’ﬁ””
IPYHTA HAa 3TOH CTAJHH IPUBOAHUT K g / /,/
YACTHYHOMY MPOHHKHOBEHHIO MEJKHX ° 04if == P
YaCTUll B KPyNHBE NOPHI, IOBEPXHOCTH . =
;::){I(;J;bmeﬁnﬁ CTVIaXHBAIOTCA, UTO Bhl- %) —p—p—ps 04Tl
eT CHHKEHHe yma BHYTpPEHHErO ;5 A
TpeHus. 20
Ha II craduu upum yBenHYeHUH T
JABJCHUA IIPEABAPHUTENBHOrO YIJOT- 24K
Henns 1o 0,2—0,26 MIla u coorser- ¥

cTByOLIE q)ase npocajku rpynra Puc. 9. I'papuxu sasucumoctd
IIPOUCXOAUT pPaspylIeHHe CYIIECTBY- “aB“eH;[:nooTTﬂeggﬁmzEPH;?”I’HOFO
IOHleﬁ CTPYKTYpPHl TpyHTA. B pesybTa-  ,_ yremsuoro cuenneﬂur;!.y (C); 6—
Te 3TOTO Pe3KO CHHIKAETCH BTOPIIHOE  yraa BHyTDeHero Tpemns (g); I u
2 — paust necCoBHAHBIX CYTJIHHKOB 3a-
CHEIIeHHe H, HECMOTDSI Ha HEKOTOPOE  nopowss; I/ H 2 — 7o se, Jymaice.
NOBHIIIEHHEe NEPBHYHOIO CIEMJIEHHS OT
COJIMKEHHs! Y4CTUIl TPYHTA IIPH €ro YIJIOTHEHHH, MOJHAasl BeJTHYHHA
cuemenus: yMespmaercs. C yBeJandeHHeM AaBJjeHHs HHTEHCHBHOCTb
CHUKEHHUS CIelJieHHS yMeHbIaeTcs. ¥YTIoJ BHYTPEHHErO TpeHHs Ha
3TOH CTAAHH 33 CYET CYIMEeCTBEHHOrO IOBBIIIEHHS CTENeHH IJIOTHOCTH
B pe3yJ/ibTaTe NIPOCaAKH I'PYHTA H yBeJHUEHHs KOJHYeCTBA KOHTAKTOB
MeXJy YacTHIaMH I'DYHTa BO3pacTaerT.
Ha Il craduu nocse NposiBJIeHHS OPOCAJKH H HACTYIIEHHA ¢a-
3H IOCJENPOCaZoyHOoro YNJIOTHEHHS HPOHCXOLUT HesHAUYHTeJbHOe
TIOBHIILEHHE CTelleHH IJIOTHOCTH BHOBb C(OPMHPOBABIUEHCH CTPYKTY-
pHI TPYHTA. B CBsi3M ¢ Ra/ibHEHIINM YIUIOTHEHHEM IPYHTa BTOPHYHOE
CuelVIeHHe NPOJOJIKAeT CHUXKATHCS, a NepBuyHOe Bospacraer. CooT-
HOLleHHEM HX H OIIpeJeJsieTcs] BEJHYHHA IOJHOrO CUEINIEHHS, KOTO-
" pasi, Kak IPaBHJIO, OKA3hIBAETCsl HPaKTHUYECKH NOCTOSHHOA. B To xKe
BpeMs yroJsl BHYTPEHHEro TPEHHs Ha 5TOH CTajMH 3a cieT HeKOTOPOro
NOBBIIICHUST CTENEHH IJIOTHOCTH H YBEJHYEHHS KOJHYeCTBAa KOHTaK-
TOB MeXIy YaCTHUAMH IIPOJOJIKAeT BO3PaCTAaTh.

C ydeToM H3JIOXKEHHOTO BEIIIE B 3aBHCHMOCTH OT IIOCTaBJEHHHIX
3aja4 mo oIpejeJeHHIO IPOYHOCTHLIX XapaKTEPUCTHK TIPOCAJOYHBIX
TPYHTOB H YCJOBHE HX paGoTH B OCHOBAHHH (PYHIAMEHTOB HWJIH B
MacCHBe I'DYHTa HCIBITAHHS Ha CABHF B CDe3HHIX Ipubopax ueJIeco-
006pasHo BHIOJHATH IO CJIEYIOIIHM TPEM CXeMaM:

l-s cxeMa — MeJJIeHHBEIH CABHI' B YCJIOBHSAX 3aBEpPILIEHHOH KOHCO-
JHJauHH (C NpeABapHUTEJNbHBIM YIUIOTHEHHeM 00pasloB) MpH IpH-
POAHON HJIM yCTaHOBHBINEHCH BJAXXHOCTH IPYHTA, HCIOHITAHUS MO KO-
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TOpOH COOTBETCTBYIOT CIyuasiM OTCYTCTBHS 3aMauHBaHMs H IPOCaJKK
IPYHTa H HCHOJb3YIOTCA B OCHOBHOM [JIsi pacuera OCHOBAHHE NPH
TOPHPOAHON BJAXKHOCTH.

2-9 cxeMa — MeJJIEHHbIH CABUI B YCJOBUAX 3aBepPIIEHHOH KOHCO-
JHANMH TPH NOJHOM BOJOHACHIIEHHH TPYHTA, T. €. B YCJOBHSX pa-
GOTHl TPYHTA TIOCJE TPOSBJIEHHSA €Tr0o IPocalikH, Pe3y/ibTaTH OIpefe-
JIeHHS MPOYHOCTHHIX XaPaKTePHCTHK IO KOTONOH HCHOJIBL3YIOTCA A
pacueTa OCHOBAHHH B caydasx aaMaqHBaHHx TPYHTOB H NONYIIeHHA
BO3MOKHEIX BEJHUUH NPOCANIOK.

3-1 cxema — OBICTPHIl CABUC B YCJAOBHAX HE3aBEPIUEHHOH KOHCO-
aupangy (6e3 NpeABapUTEJBHOrO YIJIOTHEHHs o0pasuoB) Tipu HoJ-
HOM BoJOHACHIUeAHHd rpyHTa. HMCOBITAHKES HO 3TOH CXeMe COOTBET-
CTBYIOT COCTOSIHHIO Tpollecca NPOCAiKH rPpyHTa H HCNOJAB3YIOTCS A5
pacuera OCHOBAaHH{, CMOXKEHHBX IPOCAMOYHBIMYU TPYHTAMH B MpoIliec-
ce HX 3aMauMBAHNA U IPOCaLKHU. '

: Fnapa Il. 3BAKOHOMEPHOCTH PA3BMTUA
N MPOCAAOYUYHBIX HREDOPMALIMHA

PA3BUTUE NMPOCALACUHBIX AEDOFPMALUMUK MO INYBUHE

IToseBrie KpynHOMACINTAGHEIE HCCJAENOBAHHA N0 3aMAaYUBAHHIO
GOJIBIIHX TOJII TIPOCAZOUHLIX I'PYHTOB IIPH HAJHYHH ONBITHHIX (yH-
" HaMeHTOB, BHIIOJHEHHbIe B PA3JHUHBEIX TPYHTOBHIX ycjoBHAX [41],
[I03BOJIHJIH YCTAaHOBHTh OOMIMI XapakTep PasBUTHS NPOCAJOK FPYH-
Ta 110 TJIyOHHE U BEISIBUTh YACTHBIE CIYYAH HX NPOSBAEHHS.

B o6uieM cnyuae IPOCaAKH IO TIyOHHE XapaKTePU3YIOTCs HaJH-
YyHeM Tpex XapakKTepHHX 30H (pHc. 10): |

I — nedopmupyemas 3oua, B npefenax KOTOpoi nponcxo:mr npo-

TS _ cajika IpYHTa_ (xpuBast 3) mom coB-
AMla 82 o, 200 40 S0 St MeCTHHIM JeHCTBHEM HAIDYSKH OT
! Y ESE tdysgamenta H cOOCTBEHHOI'O Beca
= <3 5
] «| . TpyHTa. OHa pacnpocTpaHsercs Or
mk ~ | UOJOUIBLI q)yxmaMeHTa JO TJIyOUHE,
5 Ha KOTOPO# BepPTHKAJbHBlE Halpsae-
[, | HHSI OT Harpysku dyunamenra o, (kpu-
7 4
! 70 i araml | 7
2 /~
[
a =
Lt 7= 1l 5
, § 3 i
_/8 . ~
| Vim ¢ i
Puc. 10. 3orn zedopmanus npo- Puc. 11. Yacthue ciyuaun pedopManunr
CaAOYHOIro TrpynHTa B OCHOBaHUH NpoCcajoYHOro TrpyHTA B OCHOBaHHR

dynnamenta (oOmui caydait). . ¢yrnamenra.
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Bast I) H COGCTBEHHOrO Beca IPyHTA Os., (KPHBas 2) paBHAIOTCA Be-
JIHYHMHEe HAaYaJbHOrO NPOCALOYHOTO JABJICHUS Pup, T. €. 0, + 05,z = Pup.

IT — maccHBHAS 30HA, B KOTOPOH AedhOopMAalHd IPYHTA IPH 3aMa-
YMBAHHMH IPAKTHYECKH OTCYTCTBYIOT, TaK KaK CyMMapHBle HallpsiKe-
HHS OT COOCTBEHHOT'O Beca IPYHTA Cs. H HArPY3KH (QyHAaMEHTa o,
B Hed MeHblIe HayaJbHOTO HPOCALOYHOrO JABJIEHHS Ppp .

II1 — s0oHa mpocanku rpyHTa OT COGCTBEHHOI'O Beca, B Ipejenax
KOTOpPOH NPOHCXOHHT Npocafxa TPYHTa OT ero cofCTBEHHOrO Beca
(kpuBad 4). Haununaercst oHa c riyOuHB, I'le BePTHKAJIbHBIE HANPSI-

JXEHHsS] OT COOCTBEHHOrO Beca IPYHTa PaBHSAIOTCHA HayaJbHOMY mpo-
| CalOIHOMY NABJCHHIO (Os..=Pup), H 32aKAHYHBACTCA Ha HIKHEH
rpasuIe nNpocafoYHoH TOJLIH.

B 3aBucuMocTH OT pasMepOB (yHIaMeHTOB, Harpysxn Ha HHX,
TOJIIIHHBL CJIOS NPOCAJOYHOrO IPYHTA H JPYrux (axkTopoB us ofmero

_cJydast MOTYT OBITh BBIZEJEHB ISATh YacTHHIX caydaep (puc. 11):

@ — IpH HEeOONBIIOH TOJIIKHE CJIOS IPOCAJOYHBIX TPYHTOB 30HHL
IT u III moryT orcyrcTBOBaTH M MpOCagKa (GYHAAMEHTOB 6y)1eT po-
HCXOIHUTh TOJBKO B Ae)OPMHPYEMOH 30HE OT COBMECTHOTO. AeHCTBHS
Harpysk# ¢yHZaMeHTOB M coOCTBEeHHOro Beca IPyHTa;

6 — IpH CPABHHTEJHHO HeOOJBbIINX pasMepax PyHHLAMeHTOB H OT-
paHHUeHHOH TOJILIIHHE cJIOSl NpOocaJOYHBIX rpyHTOB 30Ha III moxer
OTCYTCTBOBATL H npoca;u{a TPYHTA NPOHCXOAHT TOJBKO B Ae(opMH-
pyeMoit soxe;

6 — IpH GoabIInx pasmMepax (yHLAMEHTOB H HArPy3OK Ha HHX
souel I u IIl cauBaioTesl, B pesdyibiaTe 4ero B Ipelejax Bced Tpo-
HCXOJHUT TOABKO OT COOCTBEHHOIO Beca IpyHTa.

2 — IIpH CPaBHUTEJbHO HeGONbIIOH Harpy3ke oT GyHIaAMEHTa HIH
€ro OTCYTCTBHS M OTPaHHYEeHHOH TOJIIIHHE CJIOS MPOCafoyHOrO IPYH-
ta 30HH | @ IIl oTcyTCTBYIOT M mppcajika IpyHTa IPH €ro 3amadu-
BaHHH He HabJ/IIOZAaETCS;

a—an CPaBHHTECJBHO HE€uu. wun nai’PY3KE OT q)yHlIaMeHTa
WM €ro OTCYTCTBHEM 30Ha | orTcyTcfsyeT m mpocaika TpyETa IpO-
HCXOIHT TOJBKO OT COGCTBEHHOIO Beca IPYHTA.

O6muit xapakrep npocaliku rpyHroB (cM. pHc. 10) mabawopaer-
cd B TeX chy4asix, Korna (yHIaMeHTH BO3BOIST Ha ECTECTBEHHOM
OCHOBaHHH. [IpH NMOAroTOBKE OCHOBaHHI IyTeM YNJOTHEHHS mpoca-
JOUYHBIX TPYHTOB TSXKeJHMH TpPaMOOBKaMH, YCTpOHcTBa TPYHTOBBIX
MOJylieK, a4 TAKMXKEe NPH BHTPaMOOBLIBAHUM KOTJIOBAHOB, CHHKEHUH
JaBJICHHS HA TPYHT A0 BEJHYHHE HA4YaJbHOIO NMPOCANOYHOIO AaBJie-
HHs, 3aKpellVIeHHH BeDXHEro cJosi I'PYHTa oOmu# cayvaii gedopma-
LMY TPYHTOB MEPEXOAWT B YacCTHHE caydad 2 ¥ 0. AHaJOrHYHbIM
00pa3oM IPH YIJIOTHEHHH IPOCANOYHBIX JIECCOBHIX TPYHTOB IpejBa-
PHTE/IbHBIM 3aMauHBaHHeM OOLIHil XapakTep AedopMailiy Ipocafod-
HHX PPYHTOB HepeXOLMT B YacTHHE CcjaydYau a, 6, H g, KOTZa IOJ-
HOCTBIO HCKJIOUAETCHA BO3MOXKHOCTb Ipocafok B 3oue III or co6- -
CTBEHHOTO Beca I'PYHTa.

I'pyHTOBEIE YCJIOBHS CTDOMTENBHBIX IJIOIMANOK B 3aBHCHMOCTH
OT BO3MOXHOCTH I[POSIBJACHHUS IIPOCAJKH TPYHTOB OT COGCTBEHHOTO
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Beca NpH WX 3aMAUHBAHHM MOAPa3le/sioTcss Ha JBa THma [41, 68]:

] THI — TOJINH WPOCAAOYHBIX TIPYHTOB, B KOTODBHIX INIPOCALKH
IPYHTA OT UX COGCTBEHHOTO Beca OTCYTCTBYIOT, HJIH BO3MOXKHHIE Be-~
JIHUHHBE NPOCAfKH He NPEBHINAIOT & ¢M H mpocajka rpyHra Ipo-
HCXOMHT B OCHOBHOM B IpeJesax AeopMHPYEMOH 30HE OCHOBaHUA
OT Harpysku (yHnaMenTa JqubO ApYyroi BHemHed Harpysku. K stuMm
TOJIIAM OTHOCATCS CJIydYaHu a, 0, e, NpHUBefeHHble HA pHc. 11.

I1 i — 5TO TOJMIX IPOCALOUYHBIX IPYHTOB, B KOTOPHIX BOSMOXK~
-Ha Ipocajfka IPyHTa OT ero CoOCTBEHHOro Beca, NPOHCXOAsIas Ipe-
HMYIIECTBEHHO B HHXKHeH YacTH IPOCAXOYHOH TOJIIH H BeJUYHHA
ee Goablie 5 CM, a NIPH HAJIHUYKH BHEIIHEeH HarpyskW BO3MOMXKHA TaK-
Ke npocajka B npefenax negopMHpyeMoi 30HHL '

Tun TPYHTOBBIX YCJIOBHH IO NPOCAZOYHOCTH IUHPOKO HCIOJb3Y-
ercst IpH oblielf OoLeHKe YCJOBHE CTPOHTEJbCTBA, BHIOOpE MPOTHBO-
NpOCaJOYHLIX MepONpHSTHH, pacyere M NPOEKTHPOBAHKH OCHOBAHHH,
(yHIaMEHTOB M CaMHX 3[aHHH Ha NPOCALOUYHHIX I'DYHTaX.

MMPOCAIKY FPYHTOR OT HATPY3KU hYHAAMEHTOB

HccnenoBaHus oco6eHHOCTEH H 3aKOHOMEPHOCTEH pa3BHTHA NpO-
CaJloK TPYHTOB OT HarpyskH (pyHIaMEHTOB IIOKA3aJlH, YTO OHH NpO-
HCXONAT TOJBKO B Iipenenax nedopmupyemoit 30HH (cM. puc. 10)
H HA yYaCTKAax 3aMayWBaHHUS HJIH HOBBIIEHHS BJAXHOCTH I'PYHTOB
[2, 28, 21, 41, 83]. IlosiBjieHHe MONMOJTHHTENBHBIX OCAA0K JIEHTOUHBIX
HJIH TUVIHTHEIX (DYHAaMeHTOBR 3a IpelesaMH YBJAXKHEHHOH 30HH BH-
3BIBAETCS TOJBKO MRONOJHHTENbHBIM OOXKaTHEM TpPYHTa OCHOBAHHUM
3a CUeT mepepaclpeleseH s peaKTHBHLIX AaBJeHH# Npu H3rube KOH-
CTPYKIHH.

Ilpocankn rpyHTOB OT Harpyskd (yHIaMeHTOB, TaK JKe KaK H
OT COGCTBEHHOrO Beca, NPOSABJMETCS TOJLKO B TeX Caydasx, KOrAa
CyMMapHBIe Hanpsenus B rigiS NpeBbIUAIOT BeJHUHHY Hayajb-
HOro NMPOCajOYHOro NABJIECHHS, a TOBHIUEHHE BJIaXHOCTH — Hadalb-
HYIO IpOCaA0YHYI0 BJaXKHOCTb. IIpH cyMMe pmapieHu#i Ha TPYHT OT
HarpyskH (pyHZaMmeHra ¥ COOCTBEHHOrO Beca TPYHTa, MeHbllel Be-
JIHYHHE HauaJbHOrO NPOCafOYHOro IABJIEHHS, a B PaBHO# Mepe n
NpH HeJOCTATOYHOH CTeHEeHM HOBBIIIEHHS BJaXKHOCTH — IPOCAIKH
(yHAaMEHTOB OTCYTCTBYIOT.

[Ipocagka rpyHTa OT Harpyskd ¢yHZaMeHTa CONPOBOKAAETCS
VIJIOTHEHHEM M llepeMellleHHeM OTAeJBbHBIX YaCTHI IPyHTa ¥ HX ar-
peraToB B BEPTHKAJbHOM H IOPDH3OHTAJbHOM HAaNpaBJEHHAX B Ipe-
nenax ne@opMHpyeMO 30HBHI, IpHYeM IpeobiajgaeT YIJIOTHeHHe
TpyHTa B BEDPTHKAJIbHOM HANpaBJIeHUH.

Ilpy 3aMauynBaHHH NPOCAJOYHOrO TPYHTA MOA MOAOILIBOH ¢yHAA-
MeHTa CHHXKAETCSl MOAYJL nedOpMAalHH YBJAXKHEHHOTO IPYHTA H OC-
HOBaHHE MOXKET pacCMarpHBaTbCA KAaK JBYXCJIOHHOe C KOHIEHTpa-

II_:IHe:Ii;I BEepTHKAJIbHBIX HaHpH}KEHI/II':I B BepXHEM YBJAaXHEHHOM CJOe
20]. ‘
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BesnunHa W xapakrep pasBHTHA [POCaJOK FPYHTa OT HarpyskH
¢yHIaMeHTa 3aBHCSIT B OCHOBHOM OT CTEIIeHH IOBLILIEHHS BJAXKHO-
CTH TPYHTA M PasMepOB yBJaxHeHHO# s0Hb. HepaBHoMepHOCTD IIpO-
calki (pyHIaMeHTa BHI3HIBAETCS H3MEHEHHEM MpDOCafOYHLIX CBOHCTB
TPYHTOB, H, [NIABHEIM 00pasoM, Da3/HUHLIMH IJIyGHHAMH YBJIaXHe-
HHSA H CTeNeHblO NOBLIIIEHHS BJAXKHOCTH B npeu;enax YBIaXKHeHHOH
30HHL.

XapakTep IpoTeKaHHs NPOCalJKH I'PYHTa OT HAIDY3KH (yHAaMeH-
TOB BO BPEMEHH aHaJOrHYEH YIUIOTHEHHIO BOMOHACHIIEHHBIX TVIH-
HHCTHIX TPYHTOB C OOJBLIHM Koa(N)HuHeHTOM ¢uUJIbTPALHH - IDH
OBICTPOM IPHJIOXKEHHH Harpyskd. B IepBblil mepHOX 3aMauHBaHHUS,
KOI'Ia KO3(b(pUIHEHT (QUIBTPAIMH I'PYHTA CPABHHTEbHO BBHICOKHH,
Tipocajika ImpoTeKkaeT OBICTPO. 3aTeM IO Mepe YIJIOTHEHHS H YMeHb-
TUEHHUST Koa(p(pHuHeHTa (PHILTPALMH. IDH COXPAHEHHH pa3MepoB YB-
JIaXXHEHHOH 30HBI CKOPOCTb NPOCALKH 3aTyXaeT H HAacTymaeT ee CTa-
ouausanusa. Ilpu TNOBTOPHOM 3aMauHBAHHH, T. €. IPH YBeIHYEHHH
pasMepoB yBJIaXKHEHHOH SOHBI, IPOCajKa BHOBb BO3DACTaeT A0 TeX
1op, nmoka He GyAeT 3amMoueHa BCs NepOpMHpyeMasi 30HZ H He Ha-
CTYIHT 710JiHas1 CTa0HIH3AMS [IPOCALKH.

~ ConocraB/ieHHe OTMEUeHHBIX BHIEe ocobeHHocTell AedopMaluu
.JIECCOBHIX I'PYHTOB IIPH NPOCAafKe HX OT HArPY3KH (QYHIAMEHTOB H

COOGCTBEHHOro Beca IpyHTa ¢ nedopManueil o6BHYHBIX HelPOCAL0Y-
HBEX IPYHTOB OT BHelllHe#l HATPY3XKH yKasbiBaeT Ha 3HAUMTENLHOE MX
cxoactBo. IloaroMy mpocajKy JiecCOBOTO I'pyHTa, HaxoJsllerocs B
HalpPSIKEHHOM COCTOSHHH OT BHeIIHeH HAarpyskH, MOMKHO paccMar-
pHBaTh KaK OCaJKy BOJOHACHIILEHHOrO CPEIHe- HJIH CHJIBHOCKHMae:
MOro rpyHTa ¢ MOAYJeM AedOpMalidH, COOTBETCTBYIOILHM JaHHOMY
COCTOSIHHIO IO BJIAXKHOCTH H IJIOTHOCTH.

MecrHOoe 3aMauuBaHME JECCOBOrO IPYHTA B OCHOBAHMH 3JaHHH
H COOpDYKEeHHH NPHBOAHT K CHHKEHHIO MOAyJsi AedopMauHux Ha 3a-
MOUEHHOM y4YacCTKe H OCHOBAaHHe CTaHOBHTCS HepaBHOMEDHO CKHMa-
eMuM. B sToMm cayuae 1o yciaoBuam pa60Tm KOHCTPYKIIHH OHO IpaK-
THYECKH He GYAeT OTJIHYATBhCA OT OCHOBAHHH, CJIOKEHHBIX OGBIYHBIMH
HepPaBHOMEPHO CKHMMaeMbIMH TPYHTAMH. OcHoBHas pasHHIAa COCTOHT
JIHIIb B TOM; 4TO OCaiKy (yHIaMEHTOB Ha JIECCOBOM IPYHTE €CTecT-
BEHHOH BJIAXKHOCTH K MOMEHTY MECTHOI'O 3aMayHBaHHS -CJAEIyeT
CYHTATh IOJIHOCThIO 3aKOHYHHOH H jJajibHeHillee yBeJHUEHHE ee MO-
JKeT HMeTh MECTO TOJIbKO BCJeACTBHe IepepaclpesiesieHus peakTHB-
HRIX JaBJeHHH MO nojolBe (yHIaMeHTOB,

NMPOCAAKA IPYHTOB OT COBCTBEHHOIC BECA

[Ipocaske IMOBEPXHOCTH I'PYHTOB OT COGCTBEHHOIO Beca IpH 3a-
MaYHBAHHH HX CBePXY XapaKTepHayioTcs (pHc. [2): BepTHKAJbHBIMH
nepeMelienHsIMH, HAa3blBaeMBIMH IPOCAJKaMH; HaKJOHOM; KDHBH3-
HOH MOBEPXHOCTH H FOPH3OHTAJBHBIMH TiepeMelleHHsIMH, T. €. Ipak-
THYECKH TeMH JKe BUXAMHU ,aeQ)opMauHH YTO H HPH FOPHBEIX BHIpaGoT-
xax [41, 84].
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Ilpocanxa IOBepXHOCTH FPYHTA OT COOCTBEHHOro Beca B oblieM
BHJE IIPY 3aMaYHBAHNM HA 3HAUMUTEJbHOH MJOIAaLH HMeeT BHA, MpH-
BeJleHHbIH Ha puc. 12, 6, u XxapakTepusyercs:

TOPH3OHTANBHEIM YYaCTKOM IIPOCaJKH IPYyHTa B s cpenHeH gac-
TH 3aMayHBaeMOU IJIOIAIH;

JBYMS KDMBOJHHEHHLIMH YYacTKaMHM HM3MEHEHHMS IPOCcajioK
rpyHTa r (Ha puc. 12 BMecTO r faHa BeJuunHa A).

pacmpocTpaHeHHEM NPOCAJKH TPYHTA B CTOPOHHEL OT 3aMavuuBae-
MOH nowags Lo ;

HpocaJikofl TpYHTa B CpefHEH 4YacTH 3aMavyHBaeMoOl mJjowa-
I S',‘;p

Pazmep ropusoHTaJpHOrO yuacTkKa NpoCajikH rpyara B onpeje-
JseT ¢peJHIO0 JacTh 3aMauMBaeMOH IIJIOIMIAAH, B TIpeJenax KOTOpOH

. Ipocajka TPYHTa OKa3bIBaerTcs
IPaKTHYECKH OAWHAKOBOH H W3-
. =| MeHdercsl He 0oJiee ueM Ha Hb—
8Y% o1 cpelHeH BeJHUYHHBI NPO-

L2z b 2| cangn B 910l 06sacTH. OH 3aBH-
# — L. - M cuT oT (HUSHKO-MEXaHHUECKHX
p A XapakTepUCTHK 3aMauHBaeMbIX

A ” ZA I'DYHTOB, INHPHHLI 3aMayuBaeMok

! 4 _ ., maomann b, rnyGuHB 3aMaduBa-
; < | mma H. Beanuuna ero npuoiu-

4 4 8 A 4 JKeHHO paBHa B=b—H, 1. e, ro-
5 0 PH30OHTaNbHEI YYacTOK Ipocai-

== —— KH TPYHTa MOXKeT HaGJIAaTbes

I 8 4 T5%|  TOJBKO TIPH 3aMAuMBAHHM TIO-

: 2 manell MWMPHHOHW b, HpeBHIUAI0-

. niefl ryOHHY 3aMadydBaHHAA HIH
Puc. 12. O6mnit xapaxkTep pa3BHTHSI Ha o ;
3aMaunBaeMoll Tiomamu (@) npocagox ~BCAHYHHY INPOCANOYHOM  TOJMIK
IIOBEPXHOCTH TrpyHTa (6), HAKIOHOB H. Ilpu He6GoNbUION IIHPUHE 3a-
(6, /) u KpHBU3HH moBepXHOCTH (8,2) MauMBaeMOH IJIOMIAJH — MEHee
H TOPHSOHTAJIBHRIX ?e)pe‘“eme”““ TPYH"  peyIHYMHBl MPOCAAOYHOM TOJIIH,
Ta {2). o
TOPH30OHTAJIBHBIH yYacTOK IIpo-
CajlKH TPYHTA OTCYTCTBYET H
npocanxa noaepxnocm rpynTa Gyler COCTOATh U3 ABYX KPHBOJIMHE]-
HBIX yuacTKoB MN BeqnuHHOM 7.
B coorBercTBHM ¢ pHC. 12, @, 6 pauHa KpHBOJIHHeHHOI‘O yuacTka
IpocaiKkH rpyHTa OT COBCTBEHHOTO Beca paBHa .
—B .

I‘—an + T ’ (10)
a npu B=0 makcuManbHas BeJHUHHA OyIeT paBHA
re=Lup + - (11)

BenuunHa pacmpocTpaHeHUss NPOCAiKH IPYHTA B CTOPOHHL Ly -
HEMoCPeJICTBEHHO CBf3aHa ¢ IIHPHHOH pacnpocTpaHeHHss BOIH L
B CTOPOHH OT 3aMayHBaeMO¥ IJIOWAIY W, KaK I0KA3BIBAIOT Pe3yJb-
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TAThl HX CONMOCTABJIEHHS, OTHOIIEHHe MeXAY HHMHU KoseBJeTcsl B IIpe-
nenax 0,8—1,4, uro nosBoJssier npUHATh Ly =L.

AHanu3 3KCHEPUMEHTAJbHBIX KPHBEIX IPOCAIKH IOBEPXHOCTH
TPYHTa OT COGCTBEHHOro Beca, HOJYYEHHBIX B PasjHYHBIX pafioHax
CCCP, nokasaJg, 4To XxapakTep H3MEHEHHS IPOCALKH I'PYHTA HA KPH-
BOJIMHEHHBIX yuacTkax MN (cM. puc. 12, 6) npu Havajie KOOPIAHHAT
B Touke N ¢ manboJspluelt CTeleHbi0 NPHOJMIKEHHS OIHCHIBaeTcs
ypaBHeHHeM KOCHHYCOHIBI BHIa ' )

(M,B) S’;l‘]‘)‘?l“p ™ g
Snp'.x =—2— 1+COST)C . ) (12)

: r
Kocunyconna umeer nporub B Touke K ¢ KOOpAHHATAMH -

.S_"ﬂ’ , TJle KpUBH3HA ee HauGoJIbIIas.

Bolakciiennbie MPOCAAKH DPA3JHYHBIX TOYEK MHOBEPXHOCTH IPYHTA °
10 BbipaxeHuio (12) Q0OCTATOYHO XOPOWIO COBNAZAKT C 3aMepeH-
HoiMH. OTJIAYAIOTCA OHH MeXJy . co0oH ¢ '
o6byHO B mnpenenax =+209%. Heckoabko
HoJIblIINE OTKJIOHEHHS HabJIOAAIOTCS HHOI-
_Ja B Tex Mecrax, rie (akKTHUeCKUH Xapak:
‘Tep KDHBOH ITIpOCajKH TPYHT4 BCJEACTBYE
fHaNMuyusl MPOCAaJOYHBIX TPeUlMH HCKaxa-
erce. ' ' 0 & by b

BesHuHHa NpPOCAAKH TIOBEDXHOCTH I'PYH-  Ppe. 13, 3aBHCHMOCT Be-
Ta OT COOCTBEHHOr0.BeCa B CpelHeH YaCTH  JuuiHB NPOCAAKH TPYHTA
3aMayuBaeMoOi INIOL;aJM BCJEICTBHE BO3- OTH CHO}?;;TBGH;I;;Z‘{:S:MS};
HUKAIOWHUX CHJI TPEHUS ¥ CUETUICHHS MEXKIY ‘rfng’maw (yBararemHof
VBJIaXKHEHHOH 30HOH H OKPYIKAIOIHM ee 3omp1) TO:
HeYBJIaKHEHHbIM MACCHBOM TPYHTA B 3HA- ~ {—npamok;’ 2 — noaysersH
YHTENBHON Mepe 3aBHCHT OT HIMPHHBI 3a-  §UCOMIE: S xocweyeomie:
MayuBaemoll maomanun b (puc. 13)- Ilpm : BOIt,
HEJOCTATOUHLIX pasMepax IIHPHHHE 3aMa-
yuBaeMoil miomanu b; naxke npu OOHJIBHOM .yBJIAXKHEHHH TPYHTA
Ha rayOuHy, NpeBBIIIAIOMYIO TPaHHLY Acp (CM. pHC. 10), ¢ KoTOpO#H
TIPOUCXOJHT IpocajKa rpyaTa OoT COOGCTBEHHOTO Beca, MHOCHEHHAs
YacTo OTCYTCTBYeT. DTO O3HAayaer, YTO /I BOSHHKHOBEHHS IIPO-
CaJIKH PyHTa OT COGCTBEHHOrO Beca AJf KaxKAOTO BHIA TPYHTa He-
O0XOJUMBl OIpejejeHHble pa3Mephl 3aMayuBaeMOH IVIOIANH HIH
yBJaxKHeHHO!H 30Hb. OZHOBpeMEHHO C 3THM -NOJHAs IPOCajka TPyH-
T2 HAUMHAET IPOSIBJASATBCS TONBKO IPH ONpeJeJeHHLX pasMepax
HCTOYHHKOB 3aMauHBaHHA bs.

XapakTep H3MEHEHHS MPOCALKH TPYHTA Spprp HA yuacTke oT by

10 by B 3aBHCHMOCTH OT BHAA TPYHTa, ero (PH3HKO-MeXaHHYECKHX

XapaKTePHCTHK MOXKET OBITh ONHCaH OAHOM M3 KPHBHIX, NpHBeJeHHEIX

_Ha puc. 13. B uacrHoctH, no mccaefosanusam A. C. Kosanepa u
H. U. ®pososa [80], npu 3aMayHBaHHHE NPOCALOYHBIX I'PYHTOB TOJ-

o H =25 M U3 KPYIJIBIX BOJOHCTOUHHKOB Ha Kenecckom maccu-

|Sen Strep
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Be OpOUICHHA ITapaMeTpHl b1 n b2 OKa3aJIHCh PaBHBIMH COOTBETCTBEH-

Ho 2 u 15 M, 3aBHCEMOCTb Suprp (b)) OUHCHBAETCA NOJY3JIHNTH-
YecKOH KPHBOH, a W3 NPOTAXKEHHHIX HCTOUYHHKOB-KAHAJOB E 30HE
Boabworo CraBpomoabckoro Kanana by=1 M, bp=8 M npu H=25 m

¥ 3aBHCHMOCTH Spprp [(b) Ha yuacTke OT by KO bg 11O MIPSAMOH JIMHHH.

Hagkson n KpuBH3HA NOBEPXHOCTH I'DYHTAa B Ipefenax TOPH30H-
TaJILHOTO yUacTKa B npocaikd rpyHTa (cM. pHc. 12, 8) paBHH HyJIO.
Ha xpuBosHHeHHHX yyacTKax MN 5TH BeJMUHHBH ONpelEeNSAIOTCs 10~
BHpaxenuw (12).

HaxJ/ioHE NOBepXHOCTH IPyHTa, NPeACTaBJdIoNIHe co0ofl TaHreHe
yrjia HaKJIOHa KacaTeJbHO! K KPHBOH HepaBHOMEPHEIX MPOCAJIOK, Ofl-
peflensiloTCs KaKk NepBasi NPOH3BOJHAS H3 yPABHEHHMS KPHBOH.Ipo-

canka (12), 1. e. S
_ _’n:_ . _‘ﬂ'—_ np.rp
tg 0 —sin—— x — . (13)

W3 nosnyuennoro BripaKeHusi (13) BHIHO, UTO HAKJIOHH IOBEpX-
HOCTH TPYHTa Ha KPHBOJMHEHHOM yuacTKe H3MEHSIOTCS IO CHHYCOH-
Je. Ha nauanbieix yyacTkax KpHBoH npu x=0 H x=r HaKJOHH pPaB-
HAIOTCS HYJ110. MaKCHMaJbHBIH HAKJIOH HMEeT MeCTO B TOUKe Ieperi-

7 r
6a npu X == -~ K paBHAeTcH

tg 0, — — . O (14)
r 2 .
KpuBH3Ha NMOBEPXHOCTH Ha KPHBOJHHEHHEIX y4acTKaxX IPOCalKH
rpyHTa B NpefejiaX HX OTHEJbHHIX HaHOOJBIIHX IIO- AJHHE YacTed
[IPHHHMAeTCs paBHOH

2(Sppi— S )

R p.i np.i—1

Ki= 3 3 ’ (15)
X — X1

a yCJIOBHbIH pajuyc KPHBH3HBI Ry, KDHBOJHMHEHHOrO ywacTka mpo-

CajKu IpyHTa

Ryc = _QS—— (1 -+ mn)1 ’ (16)
: fp.rp .
rae Sppi H Snp.i—1 — NIPOCajKH NOBEPXHOCTH TPYHTa, OIpeleJsieMble
o opmydae (12), Ha yyacTKe ¢ KOOPAMHATAMH X; U Xi—1;

m, — Ko3(pdrUNeHT, YACTEHHO PaBHHHN Spp.rp, M.

TOPU3OHTANBHLIE NEPEMELLEHUS] TPYHTOB
NPH NMPOCAAKAX OT COBCTBEHHOIO BECA

BrinonHeHsbe B pasHoe BpeMsi HCCIEIOBaHHS IIO3BOJIMJM ycTa-
HOBHTb, YTO IOPH30HTAJIbHEIE TIEPEMENEHHSI NTOBEPXHOCTH I'PYHTa —
3TO CJIeACTBHE HEPABHOMEPHEIX BEPTHKAJbHBIX NlepeMellleHHH ~— Ipo-
CajlOK H H3MEHEHHS HANDSKEHHOrO COCTOSHHA IPYHTA BCJENCTBHE
3aMayHBaHHA H ero npocaaxu [42]. ,

OJKCIePHMEHTH NOKa3BIBAIOT, YTO B NEPBHIH NepHOJ 3aMauyHBaHUus
Haﬁmonaxorcn TOJNBKO TPOCajKa TPYHTOB HPH OTCYTCTBHH TOPH30H-
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TaJbHEIX nepeMelueHul. [locmenuue nosiBaAfOTCH JHIIL OPH OTHOCH-
TEJbHOH PAa3HOCTH NPOCAAKH OKOJMO 3—D MM Ha 1 M U B JajibHeH-
iIeM 7O, Mepe YBeNHYEHHs DasHOCTH NPOCANKY YBEIHUHBAIOTCH N0
MaKCHMaJbHOH BEJHUHHEL, COOTBeTCTByIOIIle}I JaHHOMY BHIY T'PYHTa
H YCJIOBHAM 38MauyHBaHUA.

B nnase ropusoHTaNbHBIE IepeMellleHHA NPOSBASIOTCS TPAKTH-
YeCKH B Ipefesax TeX Ke YIACTKOB, Ha KOTOPHX NPOHCXOAAT Hepas-
HOMEpHBbIe Mpocalkd rpyura (cM. puc. 12, e), T. e. Ha KpHUBOJIHHEH-
HEIX YUaCTKaX KpUBOH NpOCalKu N0BepXHOCTH rpyHTa. C yBeaHueHu-
eM BpeMeHH pas3BHTHS HepaBHOMEPHBIX IIPOCAaJOK COOTBETCTBEHHO
BospacTaer 06sacTh FOPH3OHTAJNBHBIX NepeMelleHHi TPYHTa.

B HauaJpHBIX TOUKAX KPHBOJHHEHHOrO yyacTKa KpHBOU MPOCAAKH
CpyHTa OPH30HTaJIbHbIE JepeMellleHnsl paBHswoTcA uyaw. [lo Mepe
yIaJieHHs OT 3THX TOYEK FOPH3OHTAJIbHEIE IlepeMelleHHs YBeTHIHBA-
IOTCSI JO HEKOTOPOH MAakKCHMaJbHOH BeJHUYHMHH, NpH HAajbHeHlleM
yhaajennn abcoNIOTHAS BeJHUHHA TOPH30HTAJBHHX IepeMelleHuid
yMeHbIIaeTcsl 40 HyJs1. BeKTOpH rOPH3OHTAJIBHEIX NepeMelleHHH T10-
BEPXHOCTH IpyHTa HaNpaBJeHbl K UeHTPY 3aMayuBaeMof IO A H.

MaxcuMaJsbHasl BeJHUHHA TOPHU3OHTAJBHBIX IepeMelleHHH Hab6-
JIofaercs, KaK IPaBHJIO, B TOUKaX, Ille BeJHYHHA NPOCaLKH IPYHTa
paBHSETCS INOJOBHHE MAaKCHMAaJbHOH BeJHYHHB Ha paccmaTpuBae-
MOM IIONlepeyHHKe.

. B ofmem cayuae mpHu saMayHBaHHH IIOMIAJeH 3HAYHTEJIBHBIX B
IJIaHe Pa3MepOB OPH3OHTAJIbHEIE NepeMellleHns IIOBEPXHOCTH IPYH-
T4 XaPaKTepH3YIOTCA HAJHUMEM TPEX 30H {cMm. pHc. 12, 2): 30H ropn-

BOHTaJIbHOI‘O YIUIOTIEHHUA I‘o 30H TOPHROHTAJIBHOTIO pasynnomenm

rpyHTa ro HeATpa/NbBOH 30HHL

B mpejenax 30H rOPH3OHTAJIbHOTO YIJIOTHEHHS NPOHCXOAUT YI-
JIOTHEHHE IPYHTA C IepeMelleHHeM ero OT epHQepHH B CTOPOHY LEHT-
pa samauuBaeMol miomajd. [lo Mepe yraneHHs OT rpaHnum HeHT-
pam:Hon 30HBH abCoJIIOTHAS BEJHYHHA TOPH3OHTAJbHBIX nepeMeme-
HHH TIOBEPXHOCTH TPYHTA YBEJIHIHBACTCA JO MaKCHMaJabHOH BeJHUH-
Hbl Ha FPaHuIle C 30HOH FOPH3OHTAJBHOTO Pa3yNJIOTHEHHS.

B mpefesnax 30H TOPH30HTAJNBLHOIO pasyIJIOTHEHHS TPYHTa Tak
e IPOHCXCHAT rOpH30oHTANbHEIE lIepeMellenysi TOBEPXHOCTH rPyHTa
B CTOPDOHY OoCH 3aMaumnBaeMoi myomany. Ho Tak Kak ¢ ynajieHHeM
OT TPaHHLEl 30HB YIVIOTHEHHSA IOJHAsl BeJHYHHA FOPH3GHTAJBHHIX
IepeMellleHHH NOCTeNeHHO YMeHbIIaeTcs A0 HyJd, OHH NPHBOJAT K
Pa3yIJIOTHEHHIO TPYHTA y HNOBEPXHOCTH. PasymioTHeHNe I'PYHTA BH-
paxaeTcsi NoABJIECHHEM B HEM pacTATHBAIONINX HaNpsKeHHH u obpa-
30BaHHEM IIPOCAJOYHEIX TPEUINH, KOTOpPhie, KaK IIPABHJIO, pacloJja-
raiorcsl TOJNbKO B Ipejelax 9ToH 30HH.

T'paununel 30H TOPHM3OHTANBLHOIO YIJIOTHEHHUS H PAaSyNJOTHEHMS
rPpyHTa, XapakKTepH3yeMEle MaKCHMAaJbHOH abCcoJIIOTHON BeNHUHHOE
FOPH30HTAJBHBIX NePeMelleHHH, NPaKTHIeCKH COBNAJAIOT C YyuacT-
KOM MaKCHMAaJbHOTO HAKJIOHA KPHBOH IpOoCaixd IPyHTa OT cobCT-
BEeHHOTO Beca. B CBfA3H ¢ oTHM A/ aHAJHTHUECKHX PACUETOB IIHPHHY
pacmnpocTpaHeHHs KaxJoH H3 3THX 30H B INIaHE o MOXHO NPHHATH
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OJHMHAKOBOH M DaBHOH II0JIOBHHE IJMHEI KDHBOJHHEAHOro ydacTKa
o r
KPHBOH NIPOCANKH, T. €. Fg== —- -

B mefiTpanbHOH 30He, COBNIAJAIOMIeHl B IJlaHE C FOPH30HTANBHBIM
YYacTKOM ' IpPOCajKH TpyHTa- B, B Mpeaelax KOTOPOro MPOCafKH
IPYHTa IPAKTHYECKH DAaBHOMEPHEIE, TOPH3OHTAJbHBIE INepeMeleHns
HOBEPXHOCTH OTCYTCTBYIOT. IIpM 3aMauMBaHMH JECCOBOrO TPyHTA
¢ WIcIIazell OrpaHHYeHHOR INHPHHH, HalpuMep H3 KaHAJOB, TPaH-

meff H T. I. HCTOYHHKOB HeH-
740 110

TpajbHasi 30Ha [pomamzaer M

0 100 S,k UWM&\&X TOPH3OHTAJNbHEE IepeMelleHHs

’ }2 20 Tﬁz'm IT 6yLyT XapaKTepH30BaTbCsd Ha-

2 2 =~ JIHYHeM 30H YIJIOTHEHHS M pas-
/ 7|5 ~_n;0_ / YIJOTHEHHS TPYHTA.

4H 4 7 B npouecce mpocajgkH TpyH-

20 1 20 / Ta IpH UOCTENEHHOM YBeJHUe-

& /Z o i HHH pPa3MepoB yBJaXKHEHHOH 30-

3 Y 2 vy HBI IIPOMCXOJHT IIOCTElleHHOe Iie-

/ — peMellieHHe TDAHHIL, OMHCAHHBIX

M hm BBHILIE 30H, BCJAEINCTBHE YEro

z -5 npencTaBleHHBI Ha puc. 12, e

Puc. 14. MamereHHe TODH3OHTANBHBIX

ylepeMeleHHi o ray6uHe (@) M amopa

TODH3OHTAJIbHEIX IepeMelleHHil B Mac-
cuBe rpyera (6).

MJIaBHBIH XapakTep pacnpejene-
HUS TOPH3OHTAJNBHEIX Iepeme-
wernil Oyaer HCKaxaThCo.

Ha pomHOM yuacTke u IpH

TOPH30HTAJBLHOM HaIJIacTOBAHMH
TPYHTOB TOPH3OHTAaJbHEIE IlepeMelleHHsl Pa3BUBAIOTCA NPAKTHUECKH
CHMMETDHYHO OTHOCHTEJBHO IE€HTpPa 3aMayHBaeMofl mJomann
(cuM. puc. 12, e). Ilpy HaRJIOHUBIX HANNaCTOBAHHSX TPYHTOB MAaKCH-
MaJbHas BeJHYMHA DPAa3BUTHS TOPHU3OHTAJBHBIX IlepeMeleHni
CMellaeTcsl B CTOPOHY, IPOTHBOIONOKHYIO Najenuio cioes. Ha xoco-
TODHBIX YUacTKaX IODH3OHTAJIBHEIE IepeMelleHHs pas3BHBAIOTCA B
OCHOBHOM B BepXHe#l uacTH H abGCOJIOTHAS BeJHYHHA HX PE3KO BO3-
pacraer.

VsyueHvie TOpU30HTAJIBHEIX liepeMeleHUH B MacCHBe IOKa3aJo,
YTO ¢ YBEJHYEHHEM IVIYOHHBI OHH YMEHbINAIOTCS B 30HE FOPH30HTANb-
HOUO pAasyNJNOTHEHHS INPAKTHYECKH MO NPSMOJHHEHHOMY 3aKOHY
{puc. 14, a xpuBas 2), a B 30He TOPH3OHTAJIBHOI'O YIVIOTHEHUS — NG
KpusosnHeiiHoMy (kpeBas I). IlogoGHBlt XapakTep paspHTHA TOPH-
30HTAJBHBIX IepeMellleHHi B MacCHBe I'DyHTa O6yCJIaBIHBAETCS TeEM,
4TO .B pe3yJabTaTe HPOCANOK 34 IpeJenaMy 3aMadnBaeMol NJoIajd
IIPOHCXOAHUT, 06pasoBaHHe NPH3M OOPYILIEHHSI M IOBOPOT HX OTHOCH-
TEJIBHO HEKOTOPOH OCH.

Omiopa pasBHTHS TFOPH3CHTAJBHEIX HepeMelleHHH 1o ruybHHe
(puc. 14, 6) nokaswiBaeT, UTO ¢ IIyOHMHON YMEHBIIAETCH He TONLKO
a0Cco/IOTHAS BENHYHHA IOPHU3OHTAJBHBEIX IiepeMellleHdl, HO W 30HZ
ux passuTHA. OOJacTH pasBUTHSA FOPH3OHTANBHLIX TepeMelleHH# 10
ray0uHe HMeloT GopMy, GAHBKYIO K NOJYIJIRNCY.
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ITon BIMSHHEM TOPH3OHTAJNLHEIX NepeMellieHHH, BielCTBYE BO3-
HHUKAIOIIUX JONOJHATENbHEIX HATIPSXKEHHH, B 30HaX TOPH30HTAJbHOIO
YIJIOTHEHHS NPOHCXOJHT HEKOTOpOe IOBHIIIEHHEe CTeHeHH IJIOTHOCTH
BEeDXHETo CJOs I'PYHTA, 3aJIEralollero OT NOBEPXHOCTH O TIIyOHHBEI,
¢ KOTOPOH MPOHCXOJUT Npocajka IPyHTa OT COOCTBeHHOrO Beca, Be-
JIMUHHA 3TOTO YIJIOTHEHHS CPABHHTENBHO He(OJbILIAs U HAa ONBLITHOH
maomanxe IOT3 B r. Hukonone no mypdam, pacnosoXeHHHM Y
IIeHTpPa KOTJIOBaHAa Ha rayOuHy n0 6—8 M, B Ipejenax KOTOpOH Bep-
THKaJbHOE CXaTHe TIPYHTA OTCYTCTBOBaJjQ, cocraBuna 0,03—
0,10 T/M% T. e. yBennunnach Ha 2—69% IO CcpaBHEHHIO C ecTecT-
BEHHOH. .

NPOCAAKM TPYHTOR NPU NOJLEME YPOBHS IPYHTOBBIX BOJ

3acTpoiika TEPPHTOPHH, CJIOXKEHHHX NPOCATOUHBIMHE JIECCOBLIMH,
a Takxe ITHHUCTHIMH I'DYHTaMH, IPHUBOJHT K HeHn30eXHOMY IOBEIIIe-
HHIO MX BJIAXXHOCTH H NOAbEMY YDPOBHS IPYHTOBHX Box [9, 19, 41].
IloBHIIeHHe BJaXKHOCTH I'PYHTOB H NOLBEM YDPOBHS TPYHTOBHIX BOK
BHI3BIBAIOTCS HapYLIEHHEM €CTECTBEHHBIX YCJIOBHH CTOXA MOBEPXHOCT-
HEIX BOJ, 32 CU€T 3aCTPOHKH TEPPUTOPHH, YCTPOACTBa IJIAHHPOBOY-
HHX Hachiiledl, 34CHIKH OBPAaroB W Xp. NMOHMKEHHI, wu3MeHeHHEM
YCJAOBHE aspaluy NPH SKPAHHDPOBAHHM TePPHTOpHH; yTeuko# mnpo-
HM3BOJICTBeHHBIX BOJ; CO3JaHHEM HOBHIX BOMLOXPAHUJHIL H JP. -

¥YcranoBHBIIASACS B IPOIECCe 2KCIIYATATIMH 3aCTPOEHHLIX TeppHU-
TOPHH BJIAXKHOCTH JIECCOBHX I'DYHTOB M3MeEHseTcd o IyOuue H On-
pexensieTcss IeOJIOTHYECKHM CTPOEHHeM TOJUIH, (QUILTPaLHOHHOH H
BOJOYAEpKHBAIOUIEH CIOCOGHOCTBIO OTAENLHBIX JIHTOJOIHUECKHX
cnoeB rpynra. O6mas 3aKOHOMEPHOCTh H3MEeHeHHSs. YCTaHOBUBLIEHCS
BJIAXKHOCTH B JI€CCOBOH TOJIUE CBOXUTCH K TOMY, UTO B COOTBETCTBHH
C BOJIOYJepKHBaWIIeH CIOCOGHOCTbIO B CJOSX CYTJIHHKOB. OHA OKa-
seiBaercst pasuod 0,7—0,9 Wy, a B cnosax cynmecest — 0,6—0,75 W, .
Hapsiny ¢ 3tuM B npenesnax OAHOTO CJIOSi B 3aBHCHMOCTH OT (QHIBT-
PauyOHHOH CHOCOGHOCTH UpHJErajolUX ¢€JJ0eB OHA H3MeHAercH,

"YMeHbINAsAch IO Mepe NPHONUXKeHUS K Gosee (DHILTPYIOLIEMY CJOIO

H, Ha000pOT, YBEJHUYHBASACH NPH NPHONHKEHHH K CJOI0 C HH3KHM KO-
spduivenToM QUIBTPALHH. )

B BepxueM HeATeNBHOM CJIO€ TPYHTA Ha TAyOHHY 3—5 M OT TO-
BEPXHOCTH YCTAHOBHBIIASCH BJAAXKHOCTL B CYIVIMHKaX OOBIYHO HO-
Beimaercss po 1—I1,1 Wy, a B cynmecax u Jgeccax no 0,8—0,9 W,.
B mmxnell yacTH, IpHMBIKAIOMEH K YPOBHIO TPYHTOBHX BOJ, BJIAK-
HOCTb TPYHTOB B 30H€ KANUJJSPHOIO IOAHATHS MOBBIIUAETCS IO
BJIAXKHOCTH, GJH3KOH K MOJHOH BJIarOEMKOCTH.

[ToBHIIeHHe BJIaXHOCTH JIECCOBBIX IPYHTOB IDH 34CTPOHAKE Tep-
PUTOPHH NPHBOLKT K MEJJIEHHOMY CHHXEHHIO IIPOYHOCTH I'DYHTOB 32
CUET pasMArYeHHs CBSSHEIBAIOIIEIO YACTHIEL JIECCOBOTO IPYHTA MpPH-
POLHOTO UEMeHTa M- NOBHIIUEHHIO HX CXKHMaeMOocTH. B pesyibrare

. 3TOT'O Hapylmaetrcs yCraHOBHBIUeECS IIDHPONHOE paBHOBECHE MEXAY

HaNPAXKEHHBIM COCTOAHHEM I'PYHTOB H HX CKHMAaeMOCTbIO. TToBhime-
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HHe CKHMAEeMOCTH OKa3bIBAeTCsl PABHOCHJBLHBIM NOBHIILEHHIO HATPy3-
KH Ha TPYHT H MOXKeT HPHBECTH K JONOJIHHTEJbHOH OcajKe IPYHTA,
HasBanHoit M. H. TompmumrefinomM {23] samennenHO# npocankoil.
310 ABAsSETCA OAHOH H3 I'VIAaBHBIX IPHYHH YacTo. HabJoJarnierocs
JTUTENbHOr0 IPOTEKaHHA 0CafloK PYHAaMeHTOB Ha JIeCCOBLIX I'PYHTAX
HJIH K€ NOSIBJIeHHs! JONOJHHTENbHBIX OCaf0K IIPH OTCYTCTBHH MCTOY-
HHKOB 3aMayMBaHUsL.

Hanoxennpe NosioMeHHs IOITBepPXKAAlOTCS IPHBEAEHHBIMH Ha
puc. 15 naHHbLIME HalmiofeHH#E 3a DpocafkaMH TMMyOHHHBIX Mapok,

0 40 &S,

L7

2 Puc. 15. I'padury npocajxs rayGHHHEEIX MapoK:
Y ! —na ceBoGoguofi TeppuTOpPHH; 2 — noZ YHRAMEHTOM.
e
24 . '
M

YCTaHOBJEHHRIX NOX (DyHZaMeHTaMH H Ha OKpyKalollle#i TeppHTOPHH
¢BopoYHOro Kopmyca 3aNopOXKCKOro TPaHC(HOPMATOPHOTO 3aBOJA

(3T3) mocje TOro, KaK 3a CueT IOXLEMa YPOBHSI I'DYHTOBBIX BOJ
IPOCAJKH HOBEPXHOCTH I'PYHTA H (yHAaMeHTOB cocTaBuiax 350—
400 mm. 3a 6,5 ser nabioneHH#t ypOBeHb IPYHTOBLIX BOA H 30HA
KaNWIJSPHOI'O MogbeMa NoBHCcHIHCL HA 1,2—1,5 M. IIpocagku mno-
BEePXHOCTU I'DYHTA Ha OTKPBLITOH TEPPHTOPHM B TOUKE, PacCHOJOXKeH-
HOH Ha paccroauud 20 M OT Kopnyca, 3a STOT 2Ke [IEPHOJ COCTABHJIH
56 MM, a pynnamentoB 68—110 mMM. IIpHueM NpPOHCXOAHJH OHH B
OCHOBHOM B Iipenenax ray6uuel 21-—16 M (cm. puc. 15), T. e. BhCO-
THl MOAbEMa YPOBHS [PYHTOBLIX BOJ H 30HBI KaIHJJISPHOIO IOBHIIE-
HHSl BJAXKHOCTH. BeJiMYHHA NIPOCAJOK I'DYHTOB B Ipe€fesax BBICOTH
NOALeMa YPOBHA TPYHTOBLIX BOI M 30HBI KalMJJAPHOIO NOBHIICHHUSA
BJIAXKHOCTH Tof, GyHIAMEeHTaMH cocraBuia 43—66 MM, a Ha OTKpH-
TOH TeppHTOPHHE — 36 MM.

' Hapsiay ¢ 3THM B CJIOAX IPYHTa Ha ruybune 6—18 m nponcxo-
NHAH 3aMe[JIeHHble INPOCAaJKH IPH HE3HAYHTEJHHOM IMOBBIMIEHHH
BJAXHOCTH TpyHTOB. Ha OTKpEITOR TEePPHTOPHMH B Ipelesax 3TOH
TJYOHHBL 3aMell/leHus Ipocajka cocTapuyia 20 MM IIpH NOBHINEHHH
BJI2XXHOCTH TPYHTA HAa OTJAeJbHHX TOPH30HTax Bcero Jumb Ha 0,01.
Tlox KopmycoM mexa BJaXKHOCTb B HHXHHX CJOfX IIOBLICHJIAChL HA
0,02—0,03 u cooTBeTCTBEHHO 3aMeJIeHHAA Ipocafka cocrasuia 19—
38 MM, VIHTEHCHBHOCTL Pa3BHUTHS 3aMelJIeHHOH NDOCAaZKH BecbMa
He3HauuTeNbHad U oOBIgHO cocTaBisier 3—6 MM B roi.

CreneHp HepaBHOMEPHOCTH pPAa3BUTHsS INPOCafOK TIPYHTOB IIpH
MoJbeMe YPOBHS I'PYHTOBBIX BOJ 3aBHCHT B OCHOBHOM OT DaBHOMEp-
HOCTH €ero NOBHIUeHHS. B paccMoTpeHHOM cilydae IpH H3MEHEHHH BH-
COTH IOABEMA YPOBHA TPYHTOBHIX Box oT 1,2 mo 1,5 m mpocamru
TPYHTOB B Ipefenax Kopmyca AuuHOH 350 M H3MeHAIHCH OT 68 j0
110 mm.
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OnncaHnble BHILE, 4 TaKXKe MHOTHE JAPYTHE HCCIeIOBAHHA HOKA-
3HBAIOT, YTO CTEIEeHb HEPABHOMEPHOCTH NPOCANOK TPYHTOB NPH paB-
HOMEPHOM MOJ'beMe YPOBHSI I'PYHTOBHX BOJ COCTABJSIET BCETO JHIUb
Jo 1,5—2 MM na | mor. m u B 20—40 pas MeHbIne, YeM npH 3aMa-
YHBAHHH IIPOCAOYHEIX TPYHTOB CBEPXY, KOrAA OHA MOXKET JIOXONHTb
o 50—70 MM Ha 1 mor. M.

[Tpu MecTHOM Kyno/M000pa3HOM NOLBeMe YPOBHS TPYHTOBHX BOJ
CTelleHb HEPAaBHOMEDHOCTH Pa3BHTHSA IPOCAJOK IIOBEDXHOCTH TPYH-
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Puc. 16. Kpuele npucafiok Puc. 17. TpaduKk# nogbeMa YpOBHS TPYH-
CPYHTOB OT HX COGCTBEHHOTO TOBHIX BOX (/) H mpocamok:
BE€Ca IPH MeCTHOM KYIOJO- 2—penepa 3; 3 —pemepa 2; 4= dbyHZaAMeHTa
05p83HOM noaxpeMe ypom{;{ TPYGH Ha €eCTeCTBEHHOM OCHOBAaHHH; § — dyRAa-

MeHTa cTaHa (IPPYHTOBBIe CBaH); G—HOBerHo-
TPYHTOBBIX BOA: CTH 3eMJH; 7 — QYHAaMeHTa KOJOHH Ha €eCTecT
1l ® 2 cooTBeTCTBeHHO 4Yepes 50 H BEHHOM OCHOBaHHH,
98 CcyToK; 3 — rpaHHIB! KynoJjo-
oﬁpasﬂoro floxvemMa YPOBHS TpPYH-
TOBBIX BOJ.

Ta pe3Ko Bo3pacTaer. BEINOJHEHHbIE cllenyalbHble HCCNeNOBaHUS Ha
3T3 no Kyno/si0o6pasHoMy IOLbEMY YPOBHSI I'PYHTOBHIX BOJ Ha IIJIO--
mwajnn pasmepom B iane 20X 30 M myTeM 3aMauyHBaHHA I'DYHTA CHH-
3y Yepe3 CKBaXKHHBI, PaclloJIOXeHHbe o ceTKe 4,5X 5 M, nokasauH,
YTO B 3TOM Cjyyae KpHBas IPOCaJKH MOBEPXHOCTH I'PYHTA HMeeT BHJ,
aHAJOTHYHEIA KPHBOH HPH 3aMaumBaHUH cBepxy (puc. 16) m rax-
e MOXKeT OBbIThb ONMHCAHA YpaBHEHHEM KOCHHYCOHIH. B IaHHOM
cJlydae HPH IOJbEME YPOBHS I'DYHTOBHIX BOJ Ha BHICOTY 7,50 M cTe-
IeHb HepaBHOMEPHOCTH NMPOCaAKH COCTaBHJIa A0 5 MM Ha 1 mor. M,
npHYeM MPOCAaJKH TPYHTOB IIPOHCXOLHMJIH B OCHOBHOM B BepXHEM
cjioe, 3ajerawmnem Ha riaybune 11,5—13 m.

OneITH MOKAa3BIBAIOT, UTO NPOCAAKH HAGJIOAAIOTCA B TEX CAyYadx,
KOI'Zla MOAbEeM YPOBHS I'DYHTOBHIX BOJ, H 30HBHI KaNHJJISADHOIO HOBHI-
LIEHHS IPOUCXOAUT B NPelesax cjioeB, 06/1aalouHX NPOCafOUHEMH.
cBoficTBaMH. B 4acTHOCTH, HECMOTPSI Ha TO 4TO YPOBEHb I'PYHTOBHIX
BOE ¢ 1938 r. mo 1958 r. B Huxonose nogusiacs Ha 52—6,4 M
(puc. 17), npocalkH rpyHTa OTCYTCTBOBAJIH, TaK KAK HHXKHHE CJOH
JIeCCOB He 00JallaloT npocajodHHIMH cBoficTBamu. I[locoe 1958 r.
NOABEM YPOBHS TPYHTOBHIX BOZ H 30HBI KANHJJISPHOIO MOBHIIEHHS
TIPOHCXOJHT B IpeJesax IPOCaNOYHBIX T'PYHTOB, CJIEJCTBHEM 4ero H

2 11633 : 33



ABJASIOTCA NOCTOSHHO yBeNHYHBAaOMHecH NPOCALKK 3LaHu#, coopy-
JKeHu#l H BCeH TEPPHTOPHH 3aBoJa.

HHTeHCHBHOCTh PAa3BHTHS NPOCAJNOK TPYHTA OT COGCTBEHHOTG
Beca NMpH NOJbeMe YPOBHS FPYHTOBBIX BOJ OIpeeNseTcs NMpocajioy-
HOCTBIO HHXXHHX CJIOEB IPYHTa H CKOPOCTBIO IOJBEMAa YPOBHS TpyH-
TOBHIX BOJ, 4 NOJIHAS BEJHYHHA — UX OTHOCHTEJBbHON Ipocanoy-
HOCTbIO. B COOTBETCTBHM C 9THM CKOPOCTb Pa3BHTHS HPOCAJOK H3Me-
HseTcsl B IIHPOKHX NIpeiesiaX — OT HeCKOJbKHX MM g0 6—10 cm B
Toj (no nmpuMepy lOxHoTpy6HOrO 3aBoga — IOT3).

ConocrasJjienHe (GaKTHUECKHX BeJHYHH CXKATHA OTAENBbHHX CJIOEB
TpyHTa C pPacdeTHEIMH, IMOJYYEeHHBLIMH HA OCHOBE KOMIIPECCHOHHBIX
HCIBITAHHH, TNOKAa3bIBAET, UTO (PaKTHYECKHE BEeJHUHHBI MNPOCAJOK
OKa3bLIBAIOTCS 3HAUHTENBHO OOJNBUIHMH pacueTHHIX. Tak, HanpHMep,
HIDKHHE cJIoH JieccoB Ha Tepputopum IOT3 u cyramakos Ha 3T3
[0 pe3yJabTaTaM KOMIIPECCHOHHBIX MHCIBITAHHH OUEHHBAJHCh Kak
IPaKTHYEeCKUd He -lipocajouHnble. B To e BpeMsa mpocagka TeppHTO-
PHH 3a cyeT HX cxaTud cocraBusa Ha IOT3 na 1969 r. 10— 60 cwM,
a 3T3 no 50 cm. 3HauuTeNbHEIE PACXOXKJEHHA PACUETHHEIX NPOCAJOK
¢ haKTHYeCKHMH, TO-BUAHMOMY, BEISBAHEL YCJAOBHOCTBIO METOINHKH
KOMIIPECCHOHHBIX HCIBITAHHA Ha NPOCALOYHOCTD.

HepaBHoMepHOCTD pa3BHTHA IPOCAJOK I'PYHTOB IPH MECTHOM KY-
n01000pasHoOM NOABeMe YPOBHSI I'DYHTOBBIX BOJ, TaKXe KaK H NpH
3aMauMBaHUH CBEPXY, 00yC/JIOBAHBAETCS HePaBHOMEDPHBIM NOXBEMOM
VPOBHSI TPYHTOBHIX BOJA H B3aHMOJEHCTBHEM YBJAKHEHHOIO H HEYB-
JIaXKHEHHOTO MACCHBOB IPyHTa. B pesyJbTaTe 3TOr0 B3auUMOAEHCTBHS
34 CUeT CHJI TPEHUS H CLENJIEHHS IPOHCXOJHT 3aBUCAHHE YBJIAXKHEH--
HOTO TPYHTA, PacIOJIOKEHHOrO y KpaeB 06JacTH NOIbeMa YPOBHS
TPYHTOBBIX BOJ, IepepaclpejefeHNe BePTHKAJbHBIX OaBJeHHH OT
cOOCTBEHHOrO Beca TPYHTA M COOTBETCTBEHHO CHHKeHHe BO3MOMKHEIX
BEJIHUHMH IIPOCAZOK B Ipefesnax HauboJiee yBJIaXXHeHHOH H NMOBHILe-
HHE B MeHes YBJaXHEeHHON YacTsIX MacCHBA.

~

BIIMSHUE NNAHUPOBOYHbIX HACBINEN Y BLIEMOK
HA MPOCAQDKY IPYHTOB

Ha npocanku rpyHTOB CyllecTBeHHOE BJHSHHE OKa3HBAalOT ILIA-
HHMDOBOYHbIE HACHIIIH, KOTOPHIE, SIBJSIACH CBOETO Poja MaJoBOAONPO-
HHIIa€MBIM 3KPaHOM, BO-IIEPBHX, BHI3HIBAIOT NOBLIIIEHHE BJAAXKHOCTH
TPYHTOB 3a CYET HApYyIUEHHs eCTECTBEHHBIX YCJIOBHH aspailH H, BO-
BTOPBIX, CO3XAI0T IONOJHHTEJbHYIO HAarPy3Ky Ha rpyHTH. HMs-3a arto-
ro HapyluaeTcs YCTaHOBHBIUeecs INPHPOJIHOE DPABHOBECHE MEXIY
IIPOYHOCTBIO CYLIECTBYIOMIEH CTPYKTYPHl IIPOCALOUHOrO IPYHTa H ero
HallpPSDKEHHBIM COCTOSTHHEM OT COGCTBEHHOrO Beca, YTO, B KOHEUHOM
HTOre, Jajke IPH OTCYTCTBHH 3aMauyHBaHHMS MOXKET NPHBECTH K JO-
MOJIHUTENbHEIM OCajKaM IPYHTa.

OzZHHM H3 NPHMEPOB NOJOGHOrO SBJEHHS MOMKET CJAYXKHTb ONBIT
BO3BeleHHs] NyTenpoBOJOB mox jgaM6oii uepes Ganky Kanyersuky
B 3anopoxbe [41]. OcHoBanHe NyTeNpOBOAA H NPHJIEraloliuX K HeMy

34



OTKOCOB 1aMOBI CJIOXKEHO JIECCaMH ¥ JECCOBHIHBIMH CYIJIHHKaMH 00-
me# Toamuuo# o 20 M, KoTopee Ha raybuny 12—I15 M obaapaior
IPOCaJOYHEIMH CBOHCTBAMH. JIeCCOBHIHBIE CYIVIMHKY B OCHOBAHHH
OlIOp HYTENPOBOJOB OBIMH YIJIOTHEHH TSIKEJBIMH TpaMGOBKaMH Ha
ray6ury 1,5 M. '

ITocse BosBenenus (pyHAaMEHTOB H ONOD NMYyTENpPOBOJOB IIPH Ha-
rpysKe 1o mojoimBe-¢pyHLamMeHToB okoao 0,06 MIla 6rira mpousse-
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Puc. 18. TopusoHTajbHbE CMELIEHHS " Puc. 19. Dmopa JONOIHHTENBHHX
Bepxa omop (a), smiopa HONMOJNHUTENb- . H Pa3rpyXKalolHX HanpsukeHnd ()
HBIX HarpysoK H NpOGHJIb OCaJgKH ONOD H npodmuap mpocagku (6) Kopmyca
. (6) nyrenpoBofa B 3amnopoibe. B 3aI0opoXbe.

N

IleHa OTCHIKA IpHMKKalomell K Hemy namOe BeicoToft 9,5—10,6 M
# mHpuHOH 1o Bepxy okoJsio 30 M. Uepes moJaroza moc/ie OKOHYAHHUS
OTCHIDKH [aMGbl OBIK OOHAPYIKEHB! BeCbMa CYIleCTBeHHEe OCafKH
onop nyrenposola (puc. 18), paBHble no kpadHum onopam 280 u
600 Mwm, a mo cpefHeir onope— 180 MM H OTKJIOHEHHS UX BepXa OT
BepTHKAJH N0 90—160 MM IpH NpaKTHIECKH NOJHOM OTCYTCTBHH 3a-
MauHBaHH$ JEeCCOBLIX I'PYHTOB.

BrmosHeHHble  MONQJHUTEJILHBE HHXKeHEPHO-TeOOTHUeCKHe
U3BICKaHHS H o0CJeJoBaHUs II0KasaaH NOBHIIEHNUE BJIAXKHOCTH Jec-
COBBIX T'PYHTOB 110 Beeit rayOune: nof 5-i omopo#t ¢ 0,11 go 0,2; 1-it
onopoii ¢ 0,13 no 0,17, a mox 3-# onopoit xo 0,14.

AHanus UMeBIINXCS MAaTepHaliOB ITOKasaJs, YTO HONOJHHTENbHEE

| OCajKy 'ONOp W OTKJIOHEHHE HX OT BEPTHKANH IPOM3OILLIH TOX COB-
MECTHEIM BJIHSHHEM JBYX (PakTOpPOB: NOBHIIEHHS BIAKHOCTH TPYH-
TOB H AOTOJHUTEJNbHOH HArPY3KH OT HAcHNH. [loBHINEHHE BJIaXKHOC-
TH HNOBBICHJIO CXXHMaeMOCTb JIECCOBHIX TPYHTOB 1o ofopaMu 3, 1 u 5
COOTBETCTBEHHO B 1,5; 2,5 1 4 paza. OJHOBPEMEHHO C 3THM IIPOH3OMI-
JIO CYIIECTBEHHOE YBeJIHUEeHHEe Harpy3oK OT Beca HACHIH Ha JecCoBHe
TPYHTHl OCHOBaHHsI (CM. pHC. 17), 4TO M BEI3BAJIO HOMOJHHTEJBHEIE
OCAaJIKH OTOp C XapaKTEepPHEIM IPOGMHIEM HX Pa3BHUTHS.

3HAYHTEJNbHO BJIHUSIIOT IJIAHHPOBOYHBIE HACHIIH HAa HPOCAIKY
TPYHTOB, 0COGEHHO IDH IOJ’be€Me YPOBHf IPYHTOBHIX BOJX. DTO NOJX-
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TBepKJaeTcsd MHOTHMH CIyYasiMH IIOBHIIIEHHS NPOCAJIOK KaK TeppH-
TOpHH, TaK X 3NaHHH H, B YACTHOCTH, ONLITOM 3KCIJIyaTalHd cGopou-
Horo Kopnyca Ha 3T3 B 3anopoxne.

3nanue c6opowHOro KOpnyca pasmepoM B Iiase 97,2X 240 m Bos-
BezeHo B 1960 r. Ha CJIOHCTOH TOJIIIE JIeCCOB H JIECCOBHIX CYIVIMH-
KOB, KOTOpble Ha ray6uny no 21 M 06/anaioT npocagoYHbIMH CBOH-
ctBaMi. I'pyHTH B OCHOBAaHHMH ()YHIaMEHTOB YNJIOTHEHH TSKEIHMHA
TpaMboBKamMu Ha rayOuHy 2 M. Ilepen HauanoM Bo3BeleHHS 3JaHHSA
Oblia OTCHIIAHA IJIAHHPOBOYHAA HACHIOb TOJALIMHOR mo 3,6 M ¥ ocu
1 (puc. 19). Kpome sToro, B cpeasell 4acTH 3JaHHS HMeeTCHA HOA-
BaJibHOE NoMellenne ray6uHolt 6,5 M pasmepoM B miaHe 30X 60 M.
Ocanku 3fanua Hadajauch B 1963—1964 rr. M npoxoxuis co cko-
poctbio 10 35—80 MM B roX u K KoHIy 1968 r. cocraBuaw no ocy 1
235—350 MM, a o 41-it ocu 3—5H0 MMm.

Anann3 VHXEHepHO-Te0JJOIHUECKUX YCJIOBHH H ocofeHHocTel HKC-
IJIyaTalUy 31aHUA [I0KA3aJ, YTO OCHOBHON IPHYHHOH HONOJHHUTENb-
HBIX 0CaJI0K P YHIAMEHTOB ABJASETCH NOLbEeM YDOBHA I'PYHTOBHIX BOJ,
KoTophllt ¢ 1952 mo 1967 r. B mpefenax y4yacTKa pacloOJOXKECHUS
3naHud nofHANcs Ha 4,50 M. Hapany ¢ noarsemMoM ypOBHS IPYHTOBHX
BOJ TPOUCXOJMJIO IOBBIIIEHHE BJAXKHOCTH HHMKHHX CJIOEB TPYHTa,
OPHUMBIKAIOUHX K YPOBHIO I'PYHTOBHX BoJ, y ocu 1 ¢ 0,1 mo 0,18, a y
ocu 41 ¢ 0,12 po 0,14—0,17.

[Tonbem ypoBHA TPYHTOBHIX BOJ H 30HH KANHJIJASIPHOTO MOBhILIE-
HHSl BJIZXKHOCTH TIPHBEJH K IIpocajkKe HHXKHHX CJIO€B JIeCCOBOTO
TPYHTa OT COGCTBEHHOrO Beca KaK B Ipeflesnax PacloJIOKeHHs 3Ja-
HUs, TaK H Ha OKpyxXalome# ero Tepputopuu. [IpuueM 3amepeHHHE
BEJHYMHE IPoCcajioK GyHAIaMeHTOB H GJH3KO PacloOXKeHHHX K HHM
HEe3aCTPOEHHEIX YYACTKOB NPAKTHYECKH COBIANAioT. DTO yKasHBaer
Ha TO, YTO NPOCAAKH HNPOHCXOIAT 3a CUET CXKATHA HHXKHHX CJOEB,
3aJIeraloNINX HHXKe CKHUMaeMOH TOJIIH OT Harpyskd (yHIaMeHTOB.
BesuuuHE IpocaJioK IPYHTA TECHO YBA3HIBAIOTCA € TOJIIHHOH IuIa-
HHPOBOYHOH Haceinu. MakcuMasnbpHEe NIPOCaJKH K KoHLY 1968 I. Be-
JnynHO# 1o 500 MM GBI 3aMepeHH 3a IpelesaMH 3JaHUd, T4 TOJ-
[IHHA IJIAHHPOBOUHOH HACHIIM COCTaBJANA OKOJO 4,5 M. .

B npenenax 3nanus npocajnku (GyHZAMeHTOB TakKe TECHO YBS-
3HIBAIOTCA C TOMIHHOH TIAHHPOBOUHON HACHIIH K BeJWYHHAMH J0-
HOJHHTENbHEX JaBjaeHHH OT Hee (cMm. pHC. 18). BecbMa HHTEpECHHM
SABJsIETCSl peskoe cHHUXeHue B 1,8—2 pasa mpocanok (hyHIaMEHTOB
KOJIOHH B TIOJ{BAJILHOM IOMCINEHHH, IJe Harpyska Ha HHXKHHE CJIOH
TPYHTA 32 CYET YCTPOHACTBA TEXHOJOTHYECKOro NOANOJbS YMEHbIIH-
Jack B cpejnem Ha 0,12 MIla.

Taknm o6pas3oM, pacCMOTPEHHEIH NpHUMep NOKashBaeT, YTO Mia-
HUPOBOYHBIE HACHINH YBEJHYHBAIOT NPOCAAKy I'PYHTa OT -cOOCTBeH-
HOT'O Beca IIPH NOoA’beMe YPOBHS IPYHTOBHIX BOJ, 4 BHIEMKH IpyHTa —
HaoB0pOT yMEHbUIAIOT IPOCALAKY.

ITpn ycTpoficTBe riyGOKHX BEIEMOK IIOJ INOJABaJbl, IPHAMKH Ha
60nbIIOH NIODIANM, KAHAJH, TYHHENH, a TaKXe IIPH Cpe3Ke IPyHTa
NIPH €0 IJAHUPOBKE NMPOUCXOJHT CHHKEHHE BeJIMUMHBEI IPOCaJOYHOH
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TOJHIH, HanmeeHHoro COCTOSIHUA B TpyHTE, TayGHEH, C KOTopou
FPOUCXOAUT IPOCcaliKa rpyHTa oT coOCTBEBHOr0 Beca, M, KaK cJjej-
€TBHE 3TOTO, BOSMOXKHON BEJHUUHH MPOCAAKH. Beawnunna npocagod- -
HOM TOJIIIY M HANPSIKEHHOE COCTOSIHHE B IPYHTEe OGBIYHO CHHKAIOTCA
IPONOPIHOHAJBHO NMOBHILIEHHIO T/yOHHE BHEMKH WIH CPe3KH. B cBa--
3 € TeM uTO-HauaJbHOE MPOCAJOYHOE AABJeHHE C ry6uHoOl, Kak

. . o ) . < hgM
Puc. 20. Tpaduxn sasHcuMOCTH LA ',5‘\\‘ L] ¢ o
rayOHHN BLIeMKH (Bs), IpH KOTOpOH 1.1 L N
HPOCajKa ‘OTCYTCTBYET OT: . 7 1 70
4 — BeJHYMHE  HAauaJbHONO  NPOCAA0Y- g g \(2 N
‘BOTO JaBjenHs; 6%— mIPOcafKH TPYHTa OT- . - T O N N
R t:mic.'rl!eﬂzﬂorcl)3 Beca; 1 —C'ranpogo.vlhﬁxxﬁ . \ N N
Kanana; axumicKasg XOJHHa; -~ jAaH-
} . rapuncx(aa RonpHa. - . /[p,M”a Qﬂiﬂ% 402 0 04 08 12 168pn
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npaBano BO3pacTaer, a OTHOCHTEIbHAS npoca,uoqﬂoch ymeﬂbmaeT-
Csl, HHTEHCHBHOCTb CHHJKEHHSI -‘BO3MOXHON BEJMUAHH NPOCALKH
‘M rOyGHHBL, ¢ KOTOPOH QHa nponcxo,un'r, N0 Mepe NOBHIUIEHHs Tay0H-
HbI BHEMKH BO3PacTaer.
_ Ananus pesyJbTaTOB BHIIOJHEHHBIX HeceloBaHui noxasmBaeT =
. YTo ray6uHa BHeMKH h, - (prc. 20), IpH KOTOpoll mpocagKka PyHTa —
- OF-CO6CTBEHHOTO iBE'C'aJ‘OTcyTCTBy'eT, "3aBHCHT,B OCHOBHOM OT: BEJIHYH-
HELJIPOCAJIOYHOH TOJIHIH, HAYaJIEHOTO NMPOCAAOYHOr0 HaBJIEHHS, BO3-
MOJXHOH BeJIHYHHB IIpOoCcaiKH rpynra. C YBEJHIEHAEM npoca,uoqnon
TOMMHE HEOoOXoxuMasi ITyGHHA BHEMKH Hj , IpH_KOTOPO# " mpocajka
FPYHTa OT COGCTBEHHOro Beca GyAer OTCYTCTBOBaTb, BO3pacTaerT. -
- Ilocrpoennne no pesyanaTaM Hcenenosannii Kosanesa A. C. [38]
u Cxpaseuroro E.'H. [70] rpaduku 3aBHCHMOCTH TIyOHHEL BHIEMKH
h, , IPH KOTOpPOH NPOCAaJKH OTCYTCTBYIOT, OT BeJHYHHH HAYaJbHOTO.
" IPOCafil0uHOro” AaBJECHHS, B IPOCAAKH rpyHTa (CcM. pHc. 20) TOKa3H-

-

'BAIOT, YTO IPH BEJHYHHE IPOCajouHOR Tommm 25—27 M c yBeJjHye-

‘HHEM HavaJabHOIo ‘TIPOCAXOTHOTO - AaBJIenHuAi- H“»IIQOC&,IIKH rpyHara Be--- e

JN9NHA Ky CHHIKATCS H- IS, PACCMATPHBAEMEIX TOJLL JECCOBHX
IPYHTOB H3MEHsSETCH OT 8:[0- 17 M. -
YacTo BHEMKH TPYHTOB IOJ KAHAJIH, TOHHEIH, no,tuaanm npHAM-
KH HMEIOT OrpaHHYeHHble PagMepH B IaHe, MNPH KOTOPHX Ipocaj- :
KH I‘pyHTOB OT COGCTBEHHOrO BeCa 3aBHCAT OT LUMPUHEL 3aMaUHBae-
Mol miomanu: IlosToMy B NOROGHEIX cyyasX NpPH OLEHKE BO3MOK-  ~
"HOH BEJIMYHMHHI IIPOCAKH, TPYHTOB OT COGCTBEHHOrO Beca Heoﬁxo,tmmo
ORHOBDEMEHHO YUHTHIBATbH 3aBHCHMOCTH €€ OT LIMPHHH 3aMaukBae- ..
Mo} NJICIajH H rJyOHHE BHEMKH. BnoaHe oyeBHIHO, 4TO IO Mepe
YMEHbIICHHs IMHPHHEL 3aMaYHBAEMOH IJIOMaAK TyOuHa BEIEMKH fj, |
' BPH KOTOPO#i NPOCAAKH OTCYTCTBYIOT, GYeT CHHKATBHCS, YTO PaBHO-
HEHHO MOBHIIIEHHIO HAaYaJbHOTO MPOCAaA0THOrO AABJCHHS.
- TakuM 06pPasoM, pacCMOTPEHHHE HEKOTOPHE 0COGEHHOCTH Pa3BH-
THSL NPOCANOK TPYHTOB IIPH -YCTPOHCTBE HIAHHPOBOYHBIX HAaCHIEH
H. BHIEMOK. TPYHT2" OK43HIBAIOT CYLECTBEHHOE BJHAHHE HE TOJNBKO Ha
BO3MOKHHE BeJIHUHHH IPOCA/I0K, HO H Ha H3MEHeHHe ycnoann cTpo-
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HTeJbcTBA. B wacTHOCTH, IOACHIIKKM TPYHTOB M IJTAHHPOBOUYHBIE Ha-
CHIIM 34 CYET YBEJHUEHHS NPOCAJOYHOH TOJILIH, HAUDY3KH Ha Ipo-
caJIOYHBI# TPYHT MOTYT IPHBECTH K NMEPEeBOJLY IPYHTOBBIX YCJIOBHH H3
I tuna mo mpocagounoctd Bo II. Ilpu cpeske TPYHTOB M ycTpoicTBe
rayGoKHX BBHIEMOK, H2060POT, 3a CUET CHHXKEHHs HAIPSKEHHOTo coc-
TOSIHHSI, BEJJHUMHEl IPOCAZOYHOM TOJIIH BO3MOXKEH IlepeXo] I'DYHTO-
BHIX ycoBui u3 11 B 1 Tun mo npocafgodHoCTH.

OCOBEHHOCTH PACITPOCTPAHEHHMA BOAbI
B MPOCANOYHBIX FPYHTAX

OCHOBHBHIMH HCTOYHHKAMH 3aMAaYHBAHMA H IOBBHIIEHHA BJaXKHOC-
TH NPOCAJOUHBIX TDYHTOB B OCHOBAaHHH 3JaHHH H COOpyKeHH#
SBJSIIOTCS: YTEUKH BOAH U3 KOMMYHHKaLHH (BOLONPOBOAA, KaHAJH-
sauuy, TenJohHKAaLUH) H TEeXHOJOTHYeCKHX YCTpOHcTB (pesepBya-
poB, 6accedHOB, MOEGYHBIX IIIOILAAOK H T. I.); aTMoc(hepHBIe OCaKH,
(unbTpanus BoJAb U3 KaHaJOB-OPOCHTeJeHt B OpOlIAaeMBbIX paHoHAaX;
H3MeHeHHe YCJOBHH aspalld NPH 3acTPoiiKe TeDPUTOPHH; NOBbILIE-
HHe YpOBHS TPYHTOBHIX BOJA H JAp. Bce 9TH HCTOUHHMKH 3aMayHBaHUsA
MOTYT IIPOABJSITECA B 0G0 NEPHON CTPOHTENbCTBA H SKCIJyaTaluy
30aHAH U COOPYKeHHH.

B 3aBHCHMOCTH OT XapaKTepa, WHTEHCHBHOCTH 3aMauHBaHHSA
IPYHTOB, pa3MeDOB HCTOYHHKA 3aMauMBaHHs, oOpasyromuxcs dopm
YBJAXHEHHBIX 30H, CTENeHH MOBLIMIEHUS BJAXKHOCTH H JPYTHX .(ak-
TOPOB IIpH NPOEKTHPOBAHHUH OCHOBaHHH H (PyHAAMEHTOB Ha Ipoca-
JIOYHBIX TPYHTaX CJELYyeT YUUTHBATh BO3MOKHOCTb 3aMayHBaHHA H
NOBHIIEHHE BJIAXKHOCTH BCJEACTBHE:

a) MeCTHOTO 3aMauHBaHHsl TPYHTOB OCHOBAHHS CBEPXY, HPHBO-
IALIEr0 K NPOCAfKaM TPYHTOB Ha OrpaHuUYeHHOH IJIOMIAZH B Ipefe-
Jax BepXHel 9acTH UMK pexke — Bcell npocagouHON TOJINY;

6) MHTEHCHBHOTO 3aMauyHBaHHS I'PYHTOB OCHOBAHHS CBEPXY B Te-
YeHHe NJIMTEJBHOrO BPEMeHH, B Pe3yJbTaTe 4ero NPOUCXOAHUT HpoMa-
YyHBaHME TPYHTOB Ha BCIO IIPOCAJOYHYIO TOJINY M NOJIHOE IIpOsBJe:
HHE NMPOCaZOK Kak OT cOGCTBEHHOro Beca TPYHTOB, TaK H HArpy3oK
oT (DyHIaMEHTOB;

B) NoJBEMa YPOBHS TPYHTOBBIX BOJ, BBI3BIBAIOIIEr0 TNPOCAAKY
HIKHHEX CJIOEB I'DYHTA B OCHOBHOM OT €ro COOCTBEHHOr'O Beca;

I) MeIJIeHHOTO IOBBIIIEHHs] BJAXXHOCTH IIPOCAaZOYHOIO T'PYHTA
OCHOBaHHs, BBI3BAHHOTO HapylleHHeM NPHPOAHEIX YCJOBHH Hcmape-
HHUA I'PYHTOBOH BJIATH BCJAEACTBHE 3acTPOHKH M achaJbTHPOBAHHSA
TEePPUTOPHH U IOCTENEHHOr0o HAKOIJIEHHS BJard IpH HHOHIBTPaLHK
B I'DYHT NOBEPXHOCTHBIX BOJ. ) '

IIpoHukas B JIeCCOBHIi TPYHT CBEpXY, BOIA pPacIPOCTPAHSETCS
H mepeMellaercs B TOJIE K2K CBepXy BHH3, TaK H B CTOPOHB!I OT HC-
TOYHHKOB YBJIaXHeHUd, oOpa3ys YBJIa)KHEHHYIO 30HY rpyHTa. Ha
xapakTtep ¢GOPDMHDOBAHHUS H Pa3MeEpPH YBJIAXKHEHHON 30HB BJUSET Iie-
Jblf pan GAaKTOpOB H, B WACTHOCTH: (dopMa H pasMep HCTOUHHKA 3a-
MayHBaHHs, XapaKTep JHTOJOTHYECKOr0 CTPOEHHS TOJIIH JIECCOBBIX
IPYHTOB, HX (PHJIBTpaIlHOHHEIE CBOKCTBA H AD. .
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IIpn MecTHOM 3aMadyHMBAHHH H3 TOYEYHBIX (KOQJIOLNBI, PaspEIBHI
KOMMYHUKalUH H T. I.), a4 TakXke JHHeHHBX MCTOUHHKOB 3aMaynBa-
Hus (Y3KHX TpaHIIeH, KAHAJOB) B IpyHTe 06pa3yercs yBjaXHeHHas
30HA, HMeoUIas B IOIePEYHOM cedeHHH (opMmy, GJH3KYI0 K yCeueH-
HOMY 3JUIHIICY (puc. 21, a). HTeHCHBHOE 3aMaYHBaHUEe CBEPXY 3Ha-
YHTeNbHOH IIOMIaAH, KaK NPaBHJO, NMPHBOJUT K 00DPa30BaHHIO VB-
JlaXKHEHHOH 30HH ITo (opme, 6JH3KOH K Tpamenun (puc. 21, 6).

B cBAsu c Tem, 4TO MAakCH- __

" MaJbHBle IPOCajikd, Kak no a6- /Jf

COJIIOTHOH BeauuuHe, TaK H CTe- =
NeHH HEePABHOMEPHOCTH IIPOsiB- ’ _
JSIIOTCS TPH MHTEHCHBHOM HJK 7|7 z
MECTHOM 3aMayuBaHHH CBepXY, r r
HanboJiee ONACHBHIMH JJIST 31aHHH §

H COOpPYXKEHHHU SBJAAIOTCS- HMEH-  DPyc 21, CXeMHl yBJaXKHeHHHX 30H IpH
HO 2TH CJIy4au. HOSTOMY OHHN H 3aMaYHBAHHH H3 HCTOYHHKOB: ’

ROJJKHBI YUUTHIBATLCS B IEPBYIO @ — TOUeUHBIX; 6 — GOJLIIOA INHPHHEL
ouepelb IIpH pacyeTax BO3IMOXK- . :

HEIX BeJHYHH TPOCALOK H KOHCprKImn 3JAHUH HAa HepaBHOMep-
Hble Aedopmauun. B TO Ke BpeMs IPH NOJHOM OTCYTCTBHH ‘BO3MOXK-
HOCTH 3aMauHBaHHUS TPOCAJLOYHEIX TPYHTOB CBepXy HpPH pacuerax
JOJIKHEl YUHTBIBATHCS BO3MOXKHBIE CAy4ad NOAbeMa IPYHTOBHIX BOJ,
HJIM MECTHOrO NOBBIIICHHS BJIAXKHOCTH B IpelleNax TOJIIH Hpoca-
JOYHBIX JIECCOBBIX I'PYHTOB.

O60o6wmas pesyAbTATH BBUIONHEHHHIX nccneJLOBaHnn [18, 35, 41,
57, 58, 61,62], xapakrep H3MeHEHHS BJaKHOCTH B OAHOPOLHBIX TOJ-
Hax JIECCOBBIX TPYHTOR B Hpefenax yBJakHeHHOH! 30HH H ee ouepTa-
HHE MOXKHO NPHHSATH CJEYIOMHMH. HenocpencTseHHo moj, 3aMadn-
BaeMO# IuOWAazapl0 IUHpuHOH# b (cm. puc. 21) pacnpoctpanenue
BOJB! NPOHCXOANT BEPTHKANLHO H CTENeHb BJIaXKHOCTH IPYHTa Gnuska
K TOJIHOMY BOJOHACHIIEHHIO. 3a MpefesaMy 3aMauuBaeMoll mIomIa-
JA¥ BOLA pacnpocTPaHAETCss BHU3 U B CTOPOHH U B 3TOH 9acTH yBJaXK-
HEHHOR 30HBI CTeNeHb BJIAXKHOCTH H3MeHSeTCs OT MaKCHMalbHOMH,
61M3KOH K IIOJHOMY BOJOHACHIIEHHIO, 10 €CTECTBEHHOH y I'DaHHIHI
YBJIaXKHEHHOM 30HBI. [TepemenHas BJaXHOCTh TPYHTA B Hpelenax
" yBJaXKHEHHOH 30HH! 0GYC/JABJIHBAETCS DPAa3JUYHBIMH BHIAMH 3aMauH-
BaHuf. HenocpeACcTREHHO NOA HCTOUHHKOM 3aMaudBaHHs pacmosa-
‘raeTcsl 30Ha IpaBHTAlMOHHOrO-ABUKeHUA BoAbl. Huxke ee B B cropo-
HBl OT HCTOYHHMKA 3aMayUBaHHS PACIIOJAraloTCs 30HB KANHJISIPHOTO
ABHXKEHHS H NJIEHOYHOr'o IlepeMelleHHs BJAarH.

- Pacnpocrpanenue BOJbI B CTOPOHH OT.3aMaYHBAEMOH IIOWIALH,
ONpe/le IFIONIHe IPAHNIY YBJIAXKHEHHOH 30HEI, MPOHCXOJMT N0 HEKO-
TOpolt KPHBOH (cm. puc. 21), KOTOpas ¢ HOCTATOUHON AJS npaKTHIe-
CKHX IeJell TOYHOCTDIO MOKeT ObITh NIPHHATA B BHAE HpAMOH, HAKJIO-
HeHHOH Hox yrjoM B K BepTHKaJH. AHA/IM3 SKCIEPHMEHTAJIbHBIX
RAHHBIX 110 PAcpOCTPAHEHHIO BOJH B CTOPOHE! OT HCTOYHKKA 3aMayuH-
BAHHS NIOKA3hIBAET, UTO YroJ HAKJIOHA NPSAMOH B IS JeCCOBHAHBIX
cynecelt u jeccoB B cpexHeM pasHsercss 20—40° a pas JieccOBHI-
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HBIX CYTJIHHKOB 45-——55° NpH CpelHHMX 3HAYEHHSX COOTBETCTBEHHO
35° m 50°. .

B cJOHCTHIX [0 BOJOUPOHHIIAEMOCTH TOJIIAX JIECCOBBIX I'DYHTOB
pacupocTpaHeHHe BOJB H pacCHpeleseHHe BJAXKHOCTH B Ipejxenax
yBJaKHEHHOH 30HB NPOHCXOJHUT SHAUHUTEJNbHO CJIOXKHee. BuaiKHOCTb
JIeCCOBBIX IDYHTOB IIOJ 3aMayHBaeMOH IJIOHIaJAbI0 HEpaBHOMepHaf,
yMeHblIaeTcsi 1O Mepe HpPHOJNHXKEHHs K 6ojiee (HIABTPYIOUEMY
C/I0K H YBEJHYHBAeTCS HA TPaHHNE CJIOS ¢ Majol (HIBTPALHOH-
HOHl cmocoGHocTbIO. PacTexanue BOAB B CTOPOHH OT HCTOYHHKA 3a-
MayHBaHHS B Npedesax BepxXHeH YacTH OTHAEJbHLIX CJI0EB aHaJOrHy-
HO XapakKTepy PacHpOCTPAHEHHS €e B OJHODOAHBIX TOJUIAX, T. €. B
JIECCOBHJHEIX CYNecsiX W Jjeccax moj yrioMm 35°, a B cyraunkax 50°
K BepTHKaJH. B HHKHefl yacTH cJiog IO Mepe NPHOJIMMKEHHs BOABI
K CJI0I0 C MeHblIeH (PHJIbLTPALHOHHOH CIIOCOOHOCTBIO YroJl pacreka-
HHSl BOAbI YBeJHYHBAeTCH, a y KPOBJH cJos ¢ Goublueil QHAbTPa-
IHOHHOH CIOCOGHOCTHIO, HA060POT, YMEHBbIIACTCS.,

Pacnpocrpasedne BOAB B CTOPOHBEI OT HCTOYHHKA 3aMayHBaHHA
3aBHCHT OT pesibepa MECTHOCTH H, INIaBHBIM 006Pa3oM, OT HaKIOHA
OT[E/bHHIX CJIOEB TPYHTA, YBEJIHYHBASACH B CTOPOHY IOHMMKEHHS MECT-
HOCTH H HaKJIOHA CJIOEB H C HH3KOH (PHIBTPAILHOHHOH CHOCOGHOCTHIO.

AHH30TpONHOCTE (HABTPALHOHHEIX CBOHCTB JIECCOBBIX TpPYHTOB,
COCTOSIIIast B TOM, 4TO KO3((HIHEHT (HALTPALUMH B IOPU30OHTAVB-
HOM HalpaBJIeHHH IO JAaHHBIM JaOOpaTOPHHIX HCCJeJOBaHHH OObIY-
HO B HECKOJIBKO pa3 MeHblle, YeM B BEPTHKAJbHOM, OKa3bIBaeT
BJIMSIHHE, HO He ABJseTcs PEmaloliuM (GakTopoM NPpH (GOPMHPOBAHHH
YBJIaXHEHHOH 30HHL B TOJNIAX HEOZHOPOAHBIX JIECCOBBIX TI'PYHTOB.

B coOTBeTCTBHH C H3JI0KEHHBIM BBLIIIE PACHPOCTPAHEHHEM BOAH B
CTOPOHBI OT Kpas HCTOYHHK2 3aMayHBaHHs L NpHOIHIKEHHO paB-
HAeTCS ' :

L=H-tgf-mg, (17)

rae mg — Kos¢dHIMEHT, YUHTHBAIOIIHE Pas3aHYBYI0 (PHJILTPALMOH-
HYIO CIIOCOOHOCTD CJI0EB H IPHHHMAEMBIH PABHBHIM AJIS: OLHOPOJHBIX
TOJII My =1; HEOMHOPOJHEIX TOJIIL C TOBHIIEHHOH HHILTPAUHOHHOMN
CII0COGHOCTBIO BepXHero cjiost mg =1,4—2; ¢ nouuxkennonn mg =0,7.

PA3BUTHE NPOCA/OK FPYHTOB BO BPEMEHM

Kak otMeuaJioch paHee, NIPOCaAKH IPOSBISIOTCS IPH NOBLIIIEHHH
BJIaXHOCTH TFPYHTOB H HAJHYHH JOCTaTOYHOH 'Harpy3kKH Ha HHX.
B cBf3M ¢ 3THM XapakTep IPOTEKaHHsI IPOCaJOK rPYHTOB BO Bpe-
MeHH B 3HA4YHTEJbHOK Mepe omnpepesseTcsi oCOOEHHOCTAMH. IOBLILE-
HUSI MX BJIAXXHOCTH, BHJOM HCTOYHHKA 34MayMBaHHs H B ONpeAe-
JIEHHO¥ CTelleHH H3MeHeHHeM Harpy3KH Ha TPYHT.

[Ipocanka rpyHTa MOMXKeT HOPOH30HTH B JIOGOH NEPUOA: CTPOH=~
TEJBCTBA W 3KCIMyaTalUMH 3JaHHsI HJH COOpYXKeHHs IO Mepe BOs-
HHKHOBEHHS 3aMdYHBAHMSI HJIH IOBBIIIGHHS BJAXKHOCTH TPYHTA H
NPOSABHTHCA JHIIb NOCJE TOro, KaK BJIAXKHOCTb €ro NOBBICHT Ha4aJb-
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HYIO TIPOCaJ0YHYIO BJAXKHOCTh B Npefesax BCeil HJHM YacTH yBJaX-
HeHHO# 30HHL IIpH MecTHOM aBapHAHOM & 3aMAYHBAHHH NPOCANKA .
IPYHTOB B npejesax nedhopMHpYeMOH 30HH OT HArpyaku ¢GyHpaMeH-
TOB. OOEIYHO NpOTeKaeT GBICTPO BO BPEMEHH C HHTEHCHBHOCTHIO 1—
5 cM B CYTKH M IOCJIe TpeKpalleHHs 3aMaYiBaHUs Yepe3 HeCKOJbKO -
CYTOK HacTymaer ee craGHaH3anusa. B Tom cayuae, ecnn nepBuYHOE
3aMaYHBaHHe TPYHTOB NPOHCXOJHAJIO B Mpe/esaX JIHIIb YaCTH lgedop-
‘MHPYeMO¥i 30HHI HJIH IIPOCAJOTHOMN TOMIH; TO Kaxjoe NOCeNyIolee
samauuBanue Gymer NPHBOJHMTb K NPOCAJKAM [PYHTOB JO- TeX. IIOD,
noka He Gyner yBaaxHeHa BCA aedopMupyeMas 30Ha HIH Ipocanoy--
Has Tosma. Ilo mMepe BO3pAacTaHHs HATPYSKH Ha TPYHT NpOCajka
YBEJHYHBAETCS W TMOoJHas ee CTaGH/IU3alNs HACTYNAET IIPH LOCTHXKE-
HUH MaKCHMaJIbHOH HJIH TPOEKTHOH Harpysxn ¥ NPOMaYMBAHUHK BCERA -
. TOJIHIH HPOCAfOYHBIX TPYHTOB. ’
Tlpir nenpepEHIBHOM HHTEHCHBHOM 3aMauMBAaHHH CBEPXY paanume
MPOCAJIKM TPYHTOB OT HX COGCTBEHHOro Beca BO BPEMEHH onpefe-
JAS€TCA B OCHOBHOM NIPOJ(BHIKEHHEM BHH3 dponTa yBaaxuenus u pop- .
. MHDOBaHHEM YBJIaXXHEHHOH 30HH. B 3TOM C/yuae mpocajka HauM-’
HaeTCsA MOCJe TOro, Kak (POHT YBJaMKHEHHS NOCTHraeT TJyOHHBI
hcs € KOTOpO# HauMHAeTCS Npocajka IpYHTa OT co6CTBEHHOTO BeCa
H 3aKaHYHBaercs locJje TIPOMayHBaHHA BCEH TOJINH NPOCaiCUHBIX
TPYHTOB H 3dBEpIIEHHs] (HOPMHPOBAHHS YBJIAMHEHHOM 30HHL Hccae-
"ADBaHHS NOKA3bIBAIOT, YTO NDH HENPeDHBHOM 3aMauyHBaHHH CKO-
' POCTH TIPOCAZIOK BO BPEMEHH CHavaja BO3pacTaioT A0 MaKCHMaJjb'
- 'HOW BEJHUHHH, A 3aTeM CHHXKawoTcd. Ilocje npekpallleHHsT 3aMayH-
BAaHHA CKOPOCTH TIPOCAaJOK TPYHTOB, KaK [PaBHJIO, BHAYasle
"BO3PACTAIOT, YTO BHIBBIBAETCS CHHIKEHHEM HX BIAXKHOCTH H CO3NAHH-
eM 0O0Jjiee GaronpHSATHBIX YCJAOBHE Jis camoynnomeﬂuﬂ rpyHTa, ‘a
3areM CTa0HAAINPYIOTCH. -
Passutue mpocazok TPYHTOB BO BpeMeHH npn noxrbeme "ypoBHA-
IPYHTOBHX BOJA CBfI3aHO C HHTEHCHBHOCTBIO MOBHIICHHS YPOBHS

l‘py}ITOBHX BOll,, OTHOCHTeJIbHOH NpocanovYHOCTbIO. HHKHUX CJOEB . ..

rpyaToB. CTa6HIH3aNMA YIJIOTHEHHS TPYHTa B 5TOM CJydyae IpoOXO-
AHT B TeUeHHe [JINTEeJbHOIO BPEMEHH H CBfi3aHA C OTTOKOM CBOOOJ-
HOH BOJH H3 NIOP IPYHTA, CKeJeT KOTOPOro HAXOAHTCH BO B3BEILEH-
HOM cOcTOfHHH. [IpH BOMOXHOM NOCJEAYIONUIEM. CHHKEHHH YDOBHS
TPYHTOBBIX BOJ CHHMaercsl B3BelllHBalollee AeHCTBHe BOAHI, YBEJH-
YHBAETCH HArpyska Ha IPYHT Ao OLITOBO# H HauWHAETC NOBTOPHAA
npocajgka rpynra. Tak, Hanpumep, pH_HHTEHCHBHOM 3aMauUBaHHH
Ha IJIOAJKe OYHCTHHIX COOPYXKeHHH B XepcoHe MPOHU3OLIE TOLBEM
YPOBHA IPYHTOBHX BOA Ha BHICOTY 14—16 M. HcnuiraHne BoJoHACH-
LICHHOTO- JIECCOBOTO FPYHTA MITaMNaMu maomazasio 0,5 M2 nokasado,
4TO ocafxy MX npH Harpyske 0,1 u 0,2 MIla paBusance 62 n 180 mm,
a nocje CHHIKEHHsS YpPOBHA TIPYHTOBHIX BOL Ha 2 M BO3POCJIH
COOTBETCTBEHHO Ha 42 u 50 MM. B [aHHOM ciIyyae OCHOBHBLIMH TpH-
YHHAMH TOSIBJEHHS] JOTOJHHTENbHEX OCaf0K ITaMINOB SABJAAIOTCS
CHHIKEHHE BJIaXKHOCTH DYHTOB, B3BEHIMBAIOWIEro AeHCTBHs BOAH H
BO3HMKHOBEHHE rpyHTa 6JIaI‘0IIpHﬂTHbIX yCJI0BHA nuis yn.no'meﬂmx
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TIpi AJHTeJBHOM HHTEHCHBHOM 3aMayHBaHHM IIPOCajKa IPYHTA .
OT COBCTBEHHOrO Beca BO BPEMEHH HMEeT XapaKTepPHBIA BHI, NpPH-
BeleHHBIH Ha puC. 22. B CBA3H ¢ TeM YTO NIPHPOJA IPOC2JOYHOCTH
IpyHTa CBsi3aHa CO CHHKEHHEM IPOYHOCTH €ro IPH 3aMauyHBaHUH
H TOJHEIM HJM YaCTHYHHIM PACTBOPEHHEM COJieH, MHOTHE CIIelHAaIHC-
TH, 3aHUMAIOIIHECs] UPPHTALHOHHBIM H THAPOTEXHHUECKHM CTPOH-
TesberBOM [35, 66, 80], moxpasnensoT npocanouHyio aedopMarHio

0 t 2 3 4 &5 & Tirec
A 7 )
g4y
QJ Snp,\
/,2 5”’2 b
Sop 1

Puc. 22. T'padsk npocafkm IHo-
BCPXHOCTH TpyHTa BO BDEMEHH!:
A — wauano npocazku; B — nperpa-

ImeHye 3aMayHBaHHSA.

Ha ABa BHAA: NPOCAAKY H IOCJENpo-
cajouHOe ymjaoTHeHHe. Ilpu stom K
Ipocajke TPyHTa OTHOCAT CpPaBHH-
TeJILHO OHICTPO NIPOTEKAIONYIO B Teye-

HHe 1—3 MecsleB NEPBYIO YacTh IPO-

CaJI0OYHOr0 ITpolecca M CBA3HIBAIOT ee
CO CHHXXEHHeM CTDYKTYPHOH IpPOYHOC-
TH TPYHTa, a K IIOCJeNnpOCafouHOMY
VILUIOTHEHHIO — jaJjbHelilllee IIpoca-
IOYHOe YIJIOTHeHHe IPyHTa H CBf3HI-
BaloT €ro ¢ cy(d(O3nuOHHBIMHU IIpolec-
caMH (pacrBopeHHeM COJieH) H KOHCO-
Jaupanuel rpyHTa.

- CaelyeTr OTMETHTb, YTO TaKOe NpeJCTaB/eHHe PA3BHTHS IPOCA]-
KH TPYHTa OT COGCTBEHHOTO Beca BO BpeMeHH JOCTATOYHO YCJOBHOE,
KaK H CyHIeCTBYIOUIHe “NPENJOXKEeHHs II0 YCTAHOBJEHHIO T'DaHHIBI
MeXAy MNPOCaZKOR M NOCJeNpocajodyHbiM yljoTHeHHeM. C yyeToM
NPOHUCXOISIINX TIPY 3aMaYHBAHHH TPYHTOB (PHSHKO-XHMHYECKHX NpPO-
meccoB GoJiee NMPaBUJIbHO NMPOCAAKy IPYHTOB BO BPEMEHH paccMar-
PHBATh.KAaK DeOVIOTHYECKHH IIpollecC MX YIJOTHEHHs, CBSI3aHHBIH C
HapaCTaHHeM IJACTHYECKHX AC(OpMaluii BO BpeMEHH IIPH HOCTOSH-
HOH Harpyske # BiaxHocTH [82].

Habmonenns nokassBaoT, YTO IPOCAJKa IPYHTA OT co6CTBeHHo-
TO Beca faxe HpH HHTEHCHBHOM HeNpepHIBHOM 3aMauHBaHUH CREPXY

IPOHCXOAHUT B TCUCHHE MNJUTENbHOIO BPEMEHH H IIOJHOE 3aTyXaHHe

€e HacTymaer Juilb depe3 1—3 roza nocse HauaJa 3aMayHBaHHSA.
Onpejienenne BeJHYHHE! CTAGHIH3HPOBAHHOMH NPOCAJKH TPYHTA aHA-
JINTHYECKHM IIyTeM C yYeTOM IIPOHCXOAAIIHX IPH 3TOM peOoJIOrHyec-
KHX IIPOIEcCOB IpeacrasJsieT cobofl BechMa ciOXHYyI0 3agaqy. Oa-
HAKO TpH HAaJHYHHM JAaHHBIX RHaOMIOJEHHH 3a HpOCcajKoH TpyHTa B
NepBEIE MeCSLBl €€ Pa3BHTHSA HA ONBITHHIX HJH IIPOH3BOJCTBEHHBIX
— KOTJIOBAaHAX JIOCTATOYHO TOYHOE PelleHHe 3TOol 3ajayu MOXKeT ObTh

© IIOJIY4€HO Ha OCHOBE 3KCTPANOJSALHH KDHBHIX IIpOCAaJKH TPYHTa BO

BpeMeHH 110 runepboge

Snp.t == Snp.n

t
t+a

' : (18)

rie Sup.— BeJHUHHA [IPOCAJKH B 3aJaHHOE BPEMsl, MM; Spp.n— NOJ-
Hasl BE&JHYHHA CTaOHJIM3HPOBAHHOK NPOCAJKH, MM; ! — BpeMsl Iocje
Hayaja MPOCaikH, IPH KOTOPOH oOmpeJessiercss 3KCTPaIoJHpPOBaH-
#asi mpocajika Spps, CYTKH; a — IapaMeTp pasBHTHS NIPOCAJKH BO
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BpeMeHH (pasMepHOCTb — CYTKH), ONpeAeasieMui-o popmyJie (21)7

ITo/iHyIo BEJHYHHY CTaGUIH3HPOBAHHOH NPOCAAKH Sppn ONPELE-
JAF10T MCXOJS M3 TOro, uTo OHa HacTymaer uepes 300 cyrox mocie
pauana npocafgku (f n=300) ® BHIYHCAAETCA MO 3KCIEPHMEHTANBHO
DOJYYeHHBIM 3HAUYEHHSIM Spp.t ¥ Spp2 Ha MOMEHTHl BPEMEHH f1 H [f2
(cM. puc. 21) no dopmyJe

1 1 1 13\
~ —tga(— ——->, (19)
Snp.n Snp.? 12 'n
1 1 h
. S S,
rae - tg 0 = np.ll 1np.‘Z : (20)
s )
a=S8mpo-tga..- . (21)

BHIOJIHEHHEE CONOCTABJEHNS PACUETHHIX NIPOCAJOK 110 hopMyae
(18) c samepenHbHIMH B HaType MNOKasaJH, YTO OHH OTJAHUAIOTCH
Mexay coGoit He Gosee uem Ha *10—15%. 3ro mokasniBaer, 4TO
NpPHBENEHHHH MeTON 3KCTPANOJSNHH KPHBHIX IIPOCaiKH TPyHTa BO
BpPEMEHH [ aeT BIIOJHE YIOBJIETBOPUTEbHBIE Pe3yJIbTaTH.

Fnasa lll.. BBAUMOREACTBUE NPOCAAOUYHbLIX rPYHTOB
C YANOTHEHHbBIMM, 3AKPEMJIEHHLIMY MACCUBAMM M CBAAMM

- : . OBWME NONOXEHUS ‘

PaccmoTpeHHBIe BhIIIE OCHOBHBIE OCOGEHHOCTH H 3aKOHOMEDHOCTH
Pa3BHTHSI NPOCAJOUHHIX JAedopManuii NposABIAIOTCS He TOJLKO Ha
* HIOBEPXHOCTH TPYHTA, n0j QYHAAMEHTAMH HerayGoKoro 3ajOXeRus,
HO H B CcJIy4asix IOJIHON HJIH YACTHYHOH IIPOPE3KH IPOCALOYHEIX [PYH- .
TOB CBasiMH, OIIOPAMH, INIYGHHHOrO VIJIOTHEHHS, 3aKpeIlieHHs Npo-
CaJlOYHLIX TPYHTOB. Vcciel0BaHHS OKA3bIBAIOT, YTO NPH yCTPOHCTBE
MAacCCHBOB, YMJOTHEHHBIX TNPOOMBKOH CKBaXKHH (TPYHTOBBIMH CBad-
MH), 3aKpenJIeHHBIX CHJAHKATH3alueld, 06)KHroM, a TaKKe CBafHBIX
PyHnaMEeHTOB IPOMCXOLHT B3aNMOAEHCTBHE HX C OKPYXKAIOIHM IpO-
cazouneM rpyntom (30, 31, 45, 49). I10 B3auMOAeHCTBHE BO3HHKA-
eT H pasBuBaercs OJsarofapsi HAJHUYHIO CUJ TPEHHS M CHEIJIEHHS
MEXJAY MACCHBAMH, CBAIMH M OKPYXKAIONIHM NPOCaJOYHHIM TPYHTOM
KakK IPH NPHPOJHOH BJAXKHOCTH, TaK ¥ B MPOIEcce ero 3aMaunBaHus
H DAa3BHUTHS Ipocajky. XapakTep PasBHTHS B3aHMOJEHCTBHS OIpe-
AeJIgeTCs] B OCHOBHOM THIIOM TPYHTOBHIX YCJIOBHE IO IPOCaLOYHOCTH,
OCOOEHHOCTHIO 3aMavYHBAHHS H PASBHTHS IPOCAZOK TPYHTOB, JKECT-
KOCThIO H NPOYAOCTBIO VILIOTHEHHHX H 32KPEIIeHHBIX MAaCCHBOB, He-
cyumiell cnoco6HOCThIO cBafl U ApP. QakTopaMi.
Ha naomankax c I THIOM IPYHTOBEIX YC/IOBHH 1O MPOCALOYHOCTH
NPOCaJKH I'PYHTOB OT COGCTBEHHOI'O BECA OTCYTCTBYIOT HMJIM BENHTH-
HBl MX He NPEBHIIAIOT 5 CM, 4TO B NPAKTHYECKHX pacuerax He yuH-
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ThiBaeTcs. [IpM 3amMauMBaHHM PACHOONIOKEHHBIX HAa STHX ILIOIAAKaX
3arpyKeHHbHX BePTHKaJbHOR HArpyskofl yIJIOTHEHHHIX, 3aKpellieH-
HbIX MAaCCHBOB M CBa¥HBIX (HYHIaMEHTOB OKPYXalOWIMA HX npocajod-
HBfl TpyHT He JedOPMHPYETCA M BO3HHKAOUiHEe 1O INOBEPXHOCTH
YIJIOTHEHHBIX, 3aKPeIVICHHBIX MaCCHBOB H CBAH CHJIH TPeHUS H CUell-
JeHns f OynyT pasrpy:KaTth MX W OyIyT HampaBJ/eHHE BBepX. B aTHX
clyyasx XapagTep B3aHMOJEHCTBHA YIIOTHEHHBIX, 3aKpelJieHHBIX
MaccHBOB H CBafl ¢ OKPYRAIOIMUM IPOCAAOYHBIM I'PYHTOM aHaJIOrH-
YeH OOCBIYHEIM HENpPOCAaJOUHBIM TPYHTAM C TOH JIHIIb pasHulled, 4To
CHJIBI TPEHHS H CLelJIeHHs § IpH 3aMauuBaHHH NPOCAJOYHHIX I'PYH-
TOB PE3KO CHHIKAIOTCH.

Ha mnomankax co II THIOM IPYHTOBHIX yCIOBHE NO mpocaiou-
HOCTH 3aMayHBaHHEe I'PYHTOB, OKPYKAaIOUIHX YNJOTHEHHEle, 3aKpel-
JIeHHble MacCCHBHL 4 CBAW HPHBOJHUT K pocajke HX oT COOCTBEHHOT®
Beca. B ToM ciyuae, eciiu OTHOCHTENbHOE CXKATHE 3arpPy:KeHHBIX Mac-
CHBOB HJIH CBal OKaMKeTcsi 3HaYHTeJbHO MEHbIINUM NPOCALKH OKpY-
JKAIOIIEro IPYHTA HA OTAEJBHBIX FCPH3OHTAX MO rJyOHHe, TO mpoce-
Jaomufl 'PYHT HAauAHACT HaBHCATh HA YIJIOTHEHHOM, 3aKpeleHHOM.
MaccHBe HJM cBae. BoO3HHKAIOUIHE MexAy HHMH CHJAB TPEHHT H
cuensieHust OyAyT HanpasJeHH BBEPX H NPHBEAYT K Pasrpy3ke OK-
pyxaiolero npocaioyHoro rpyHTa ¥ COOTBETCTBEHHO K JONOJHHTEb-
HOMY HarpyXeHHIO YIOJOTHEHHOro, 3aKpelJIeHHOI0 MacCHBa HJIH
cBail. B 3ToM cJyuae CHJIH TPEHHS H CUEelJIeHH HMeIOT He TOJbKO
IPOTHBOIOJOXHOE HaNpaBJIEeHNe, HO H OKa3LBaloT o6paTHOe BO3JEH-
CTBHE M [I03TOMY HX HA3LIBAIOT <OTPHILATEJILHEIM TPEHHEM», Hera-
THBHBIM TPEHHEM», KHarpyxamluM Tpenrnem». Ilocnennee HasBauue
HauboJsee yaauHoe, TaK KaK B O6JblIel CTeleHH OTpaxKaeT CyTh Ipo-
HCXOJSIIETO SIBJEHHS.

BIIMAHUE NPOCAOK OKPYXXAIOLWUX TPYHTOB
' HA YAIOTHEHHME MACCHBbL!

OcHOBHBIE MeTOAL TJYOMHHOIO YIIOTHEHHS NOpPOCAJOYHBIX TPYyH-
T0B co I THIOM rpyHTOBBIX yC/IOBHE MO HPOCAAOYHOCTH CAEAYIOUIHE:
HpOoGHBKA CKBAXHH ¢ TOCJHEAYIOIIHM 3al0oJHEHHEM HX MECTHBIM IJIH-
HACTHIM TPYHTOM C YIJIOTHeHHeM (MEeTOX IIoJYYHa HasBaHWe YIIOT-
HEHHEe PYHTOBHIMH CBasiMH); IpelBapHTeNbHOE 3aMayUBaHWe H 3a-
MauHBaHHe ¢ IMIyOMHHLIMH B3pBIBaMH. [IpH NPHMEHEHHH NOCJAEIHHX
‘IBYX METOIOB BOKPYI' YIJIOTHEHHBIX MacCHBOB 00pasyloTcs Hpoca-
JlOYHble TPEIlMHEBl, KOTOPHE B 3HAUHTENbHOR Mepe NOJIKHEl CHHXKATh
"BIHSHHE Toc/aefylole!l Mpocallkd OKPYKaoWHUX I'PYHTOB Ha YIJIOT-
HeHHBI# MaccHB. [TosTOMYy M3yueHHe BJHSHHS MPOCANOK OKPYKaio-
IHX PYHTOB OT HX COGCTBEHHOrO Beca HA YIIOTHEHHEE ‘MACCHBH!
MPOH3BOAMJIOCh MJISI CAyuyaes NPHUMeHeHHus TIYGHHHOrO YIVIOTHEHHS
HUpOOHBKOH CKBAXKUH.

[lepBasi cepusi HcciaeNoBaHHE Hecyuieff cnocoGHOCTH H 0OCafoK
YINOTHEeHHBIX MAaCCHBOB C 3arpy3Kofl HX OUBITHHEIMH (YHIAMeHTaMH
nnomansio 1—4 M2 sumonusanaacy B 1966—1971 rr. B 3anopoxse
[44, 31]. I1pu HceaenoBaunsix He YYHTHIBA/IACh BO3MOKHOCTD PasBH-
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THS B NMOJHOH Mepe CHJ HarpyXaloulero TpeHHs Mo NOBePXHOCTH YIi-
JIOTHEHHBIX M4CCHBOB. B CBSI3H C 9THM Da3MEDHl HCHBITHIBACMEIX .
VIIOTHEHHHIX MACCHBOB IIPHHMMAJHCh WHPHHOH 4—5 M AJMHHOH 5—
7 M (T. e. He Gosee 0,2—0,3 BeJHUHHB NPOCALOYHON TOJIIH), UTO
3HAYHTEBHO MEHbIe OOHLIYHO NPHMEHSeMbIX Noj sfaHusaMu. [Ipu
HCIBITAHHE [eBATHITAXKHOr0 KPYIHONAHEJbHOTO 3[JaHHd, KPOME 3TO-
10, OblJIa NPHHSTA paspelKeHHAass B HHXKHEH uacTH ceTKa pacIoJo-
JKeHHsI TPOOUTHIX CKBAXKHH: OKOJIO NOJIOBUHH CKBaXKHH NPOOHBANOCh
yepes OLHY Ha TOJIOBHHY IVIyOHHBI NPOCAAOUHOH TOJIIH.

PesysibTaTh mepBoil cepPHE HCCJIEJ0BAHHH YIVIOTHEHHBIX MAaCCHBOB
flpH TpPOCajKaxX OKPYXalOUIHX HX I'PDYHTOB OT COOCTBEHHOro Beca
JI0Ka3aJiH, YTO BO BCeX CJIYyYasX OCalKH YIJIOTHEHHHX I'PYHTOB IIDH
HX TOJIHOM BOIOHACHIUEHHH OT HArpy3KH ONBITHHIX (DYHIaMEHTOB,
pasuo#t 0,25—0,3 MIla,. B mpenenax cxKuUMaeMol 30HBHI- COCTABJISIIH
2—4 cM H COOTBETCTBOBAJU MOAYJIO lle(bopmam«m 12—20 MIla.
OpHako HapsAy C OCaAKOH B CXXHMaeMoil -30He IPOXOAHJO CXKaTHe
YIJIOTHEHHOTO IPYHTA B HIXKHEH YacTH YIJIOTHEHHOTO MacCHBA U MOA-
CTHJIAIONIEN0 €r0 HENPOCaJOUHOro JeccoBoro rpyHra. CymmapHas
BeJMUHHA cxXKaThg pasBHsnaack 0,7—0,9 or MakcHMaNbHOR BETHYHHH _
TPOCALKH OKPY2KAaIOHIEro YIVIOTHEHHBIH MaCcCHB NPOCAI0YHOr0 IPyHTa
ot coGereendoro Beca. 1o STHM IaHHEIM HepPELKO AeJaliNCh He BIIOJI-
e oOOCHOBaHHBIE BHIBOJH O HELOCTATOYHOR HaeXKHOCTH PJIY6PIH-
HOT'O -YIJIOTHEHHS] TPYHTOB NPOGUBKOH CKBAaXKHH.

ITocnenyromuii ananus pa60Tm HCIBITAHHBIX VIIOTHEHHBIX Mac-
CHBOB MO OCAafKaM IIOBEPXHOCTHBHIX U IMIYOHHHEIX MAapoK C y4eToM
BO3MOXKHEIX SMIOP paclpefelieHus HaNpsuKeHH{t OT HarpyskH ¢yHiaa-
MEHTOB.H COGCTBEHHOI'O Beca I'PYHTA IIOKas3aJl, YTO CTOJb 3HAUHTENb-
HOe CKATHE HUXKHeH YacTH YIVIOTHEHHHX MACCHBOB ¥ IOJCTH/IAOLINX
X HeNpOCafOYHBIX JIECCOBBIX TPYHTOB MOIVIO TNPOH3OHTH JHIIb
‘BeNeACTBHE TIepefady Ha VIJIOTHEHHble MAacCHBEl JONOJHHTEJNbHOR
BecbMa 3HAUHTEJbHOH HAUPY3KH OT HAaBHCAHUA OKPYKAIOHINX I'PYH-
TOB NPH MpPOCAaJKe HX OT cOOCTBEHHOro Beca. DTo sIBJIeHHe, pacKpHl-
BaIOlee CYIMHOCTb B3aHMOJEHCTBHS YIUVIOTHEHHBIX M 3aKpelJIeHHHX
MAaCCHBOE C OKPYXKAaIOIIMM HX T'PYHTOM IDH NpOcajke ero or col-
CTBEHHOTO Beca, B JaJjbHelleM GoJiee feTaJbHO OBIO H3YUeHO NPH
HCHBITAHHAX YIJIOTHEHHHIX NJOIIAJ0K Ha XOPTHIKOM JKHJIOM MaccH-
Be 3anopoxes U B I. l'anane nucraryrom «Muuepk» (CPP) [49].

B XopTulle HCNBITEIBAJIH YIJIOTHEHHEI MacCHB pPa3MepoM B ILIa-
He 11X 11 M. YjIoTHeHHe BHIMOMHANOCH Ha raybuHy 20 M, T. e. Ha
BCIO BeJHYHHY TPOCAZOYHOH TOJIIH NPOOHBKOH CKBAXKHH CTaHKOM
yaapHo-kaHaTHoro 6ypenuss BC-IM c nuamerpoM mpoGHBHOTO CHa-
psana 425 M. ITpoOuThle CKBaXKHHEL IPH 3TOoM HMenu fuamerp 0,5—
0,55 M. CKBaxKHHHE Paclojlarajiuch B INAXMATHOM TOPSAKE MO CeT-
ge 1,1X1,1 M, uto ofecneunBaso CpenHee 3HaueHHe OGBbEMHOR
MacChl CKeJleTa B npe)lenax VIVIOTHEHHOrO MAacCHBA He HHXe
1,65 1/m3 [31].

Yuacrok pacnonox{enuﬁ ONBITHOI'O YMJOTHEHHOTO MAacCHBa CJO-
KeH 70 rayOouHsl 30 M cjoHCTOH ToJUIe# K3 JIecCOB M JIECCOBHIHBIX
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CYTJIHHKOB, PasfieJIeHHBIX cJA0sAMH NorpebenHol nousH. Cjou Ha ray-
6ugy 21 M oT mOBepXHOCTH 006/1afaioT NPOCaJOYHHIMH CBOHCTBaMH
4 oTHOoCSTCS KO I THIY IPYHTOBHIX YCAOBHH IO NPOCAZOUHOCTH C pac-
YeTHOH BENHYMHOH NpPOCaIKH FPYHTOB OT cOOGCTBEHHOrO Beca 95 cM.

Hnst saMepa BeJIMYMH AONOJNHHTENbHBIX LABJEHHHA, BOSHUKAIOIKX
B VIJOTHEHHOM MacCHBe IPH IpOCafKax IIPHMBIKAICIIEro npocajuol-
HOTO IPYHTa OT ero cOOCTBEHHOro Beca, Ha PACCTOAHHH 2,5 M OT
Kpas KoTJoBaHa Ha raybunax 5, 7, 9, 11 n 13 M OblsIu ycTaHOBJeBh
IPYHTOBBle MeC/03bl. YIJIOTHEHHBIH MacCHB HCHIBITHIBAJHM HPH OJHO-
CTOPOHHEM 3aMaYHBAHHH FPYHTA H3 [PHMBIKAIOIEro K HeMy KOTJO-
BaHa pa3MepoM B ItaHe 10X50 M. B KoTsoBaHe GBLIH YCTPOEHH JBe
Gyponabuennie cBan nuaMerpoM 600 MM, onupaloniHecs Ha rayOHHE
2] M Ha KpacHO-Oyphle JIeCCOBHAHEIE CYTVIHHKH, HMEIOUHe 06beMHYIO
maccy ckenera 1,6—1,7 1/m3. }

Ocajxu # IpocajkH PYHTOB B Ipelenax YIIOTHEHHOTO MAaccH-
Ba, 3aMaYHBAEMCro KOTJOBaHA ¥ Ha Npujerawplieil K HAM TeppuTo-
PHH 3aMepsJIH 110 OBEPXHOCTHEIM H TVIYOHMHHEIM MapKaMm HHBeJHpPO-
BaHHeM OTHOCHTE/BLHO CHCTeMbl HEHNOJABHXKHBIX HCXOIHEIX pelepoB.

B pesyabrare 3aMauyHBaHHA I'DYHTOB B KOTJIOBaHe B TeueHHe 1,2
Mecsila MaKCHMaJbHBIe NpOcajKH B KOTJOBaHe cocraBuau 800 mM,
6yponabususix ceait C-1 u C-2 coorsercrBenHo 331 u 460 MM, a ca-
MOH xpajiHell yacTH yIJIOTHEHHOro MaccuBa — b6 MM, B TO BpeMd
KakK Ipocajixa FPyHTa y HPOTHBOIOJOXKHOH CTODOHBI 3aMauyHBaeMo-
ro KoryoBana paBHsanach 440 MM (puc. 23). ComocraBieHne Ipoca-
JOK TIDYHTOB IO TOPLaM KOTJoBaHa IOKa3HBAET, YTO B Ipelenax
VIUIOTHEHHOTO MaCCHBA OHH PAacHpPOCTPaHSJIHCh HA LIHPHHY 5—6 M,
T. e. Ha 0,2—0,3 ray6uHE npocagouHoll TOJNINY, a C IPUTHBOMOMOXK-

7 Y ' 4 5 4
& g2 *
I i .
g l 6o ||~ Tiomm ] %54 7
3 H {
| 430mm
’ 730 800mum 2 75 3 2
Prc. 23. Bmopa npocanox Puc. 24. Kpupas mpocaaru (I) OkKpy-
NOBEPXHOCTH TPYHTA B KOT- Kawomero rpyHta (2) or coGCTBEHHOrO
noBade (), BO3Jie YMJIOTHEH- Beca H YIJIOTHeHHOro MaccuBa (3) B
Horo MaccuBa (2) u GypoHa- r. Tanan:
oupHblx csaff C-1 u C-2 (mo .4 — KOTJIOBaR JJAs 3aMayKBaHHS; 5 — IJIO-
nanHepM T'ynasenko B. U. m UianL, 3arpy:KeHHas paBHOMepHO pacupene-
Pynenxo A. A.). . JIEHHOH Harpyskoi.,

HO# CTOPOHBI IIPH OTCYTCTBHH YIUIOTHEHHOTO T'PYHTa — HAa 24 M, WK
1,2 npocagounoit Toauu. Ilpocanka rpysra B Ipefenax YIJIOTHEH-
HOTO MACCHBA NPOMCXOAHJA, HAUYHHAMA ¢ IyOuHH 16 M 4 3HAUHTENB-
Hasi ee uacth — 20 MM 3a cCyer CKaTHs] HOACTHJAIONMX HIpPOCagoy-
HBEIX JIECCOBBIX TPYHTOB, B TO BpeMs Kak Ipocajka IPYHTOB €CTeCT-
BEHHOIO CJIOXKEHHS B KOTJOBAHe H 3a €ro npejejaMH HauyHHAJIAaCh
¢ rIy6uHb 5—6 M.
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HccnepoBanus NOKas3alH, YTO pasBUTHE NPOCAXOK TI'DYHTOB
B KOTJIOBaHE CONPOBOXKIAETCS yBEIHUCHHEM AABJIEHHS B YIJIOTHEH-
HOM MacCHEe, 3a)HKCHPOBAHHOIO B HAYaJbHEI MEpPHOJ IO BCEM
MecaosaMm. K coxalleHuio, B jJajbHEHNIEM MeCHO3H], YCTAHOBACHHEE
Ha raybuue 5, 7, 9 u 13 M, BoIIIH H3 cTposd. Mecnoza Ha raybuHe
11 M sajurcupoBasa yBeJgnueHHe pgabJjeHus ¢ 0,22 MIla no
0,34 MIla, 1. e. B pe3yJbTaTe HABUCAHHS OKPYXKAIOIErO 'PYHTA IIpH
mpocajike ero oT cOGCTBEHHOro Beca B YIJIOTHEHHOM MAacCHBE BO3HHK-
JIH JOTMOJHUTEbHEE BepTHKaJbHBE [aBjeHHs, pasube 0,12 MIla
4 coorBeTcTByiomue 0,55 OT BeJUUHHBEL GHITOBOrO LABJEHHS. .

Hccnenoanua paboThl YyIJAOTHEHHBIX MAacCHBOB IPH IHpocajrax
OKPYXKAIOIIHX IPYHTOB OT HX COOCTBEHHOro Beca B.['asalue BHIIOJIHS-
JiHCh B.JBa »Tania. Ila mepBoM sTalle U3ydasau BJHSHHE MPOCANOK
OKPY3KAIOIUX FPYHTOB Ha YIJIOTHEHHBIE MACCHBEI TPH pPAasJHYHOH
IJAy6HHE YIJIOTHEHHS H OTCYTCTBHE Ha HHX HATPY3KH OT 31aHHS, a HA
BTODOM — NIPH YIJIOTHEHHH Ha BCIO INIYGHHY NPOCAjOYHOR TOJILH
M HAJHYHH BHENIHeH HArpy3KH, HMHTHDYIOLIeHl Harpysky OT 3ZaHHS.

Cay6unHOe yIIIOTHeHHE INPOCAZOYHBIX. TI'PYHTOB IPOGHEKOH
cxBaxud B.CPP BHIONHAIH cTaHKaMH yAAapHO-KaHATHOrO OYpeHHus
«YpaJsens c BecoM yEapHOro cHapsaza 1,2 T, TuaMeTpoM HAKOHEUHH-
xa 325 MM, yCTpaHBaIINHMH CKBaxKUHH _jHamerpoM 35—40 cw.
Ilpn sTHX napamMeTpax yIJIOTHEHHs PACCTOSHHS B OCSIX MeXJAy CKBa-
JKHHAMH NPUHHMAIOTCS PaBHBIME 1 M H cpelHee 3HaueHHE 00HEMHOH
Macchl CKeJeTa MaccuBa Mo Bcell riy6uHe pasHsiercs 1,65 1/m8.

Y4yacTok NpOBeJeHHS ONBITHLIX PabOT CJIOKEH JIeCCaMH U Jecco-
BHAHEIMH CYrJTHHKAMH, KOTODHIE H& myénﬁy 22 M. o6naga/u . npo-
CaIOYHBIMH CBOHCTBAMH C .pacueTHof npocanxou OT COBCTBEHHOTO
Beca rpysra jo 1,2 m.

I/LCCJIeJmBaHHH BRITOJIHAIM B IBYX KOTJIOBAHAX. B NepBOM H3 HHX
pasmepoM B miake 37X 100 M-y. TOPIOB OBIIH BBHITIOJHEHHE YHJIOTHEH-
Hble MACCHBBI pasMepoM B Iiane 14X 14 M na my6HHy 10w 14 M,
BO-BTOPOM pasMepe B IIane 55X 55 M — YIUIOTHEHHBIH MacCHB pas-
MepoMm 25X 25 m Ha ray6uny 21,5 M.

PesynbraThl HccieToBaHUR pa6OTbI VIJIQTHEHHBIX MACCHBOB IDH
npocajKe OKPYXAaIOIHX I'DYHTOB Ha IIEePBOM 5Tame IOoKasajH, 4To
npH (aKTHUECKHX IIPOCAJKaX IPYHTOB OT COGCTBEHHOrO Beca, PaBHEIX
1016 MM, ynJIOTHeHHe TpOCaJOYHHX TpyHTOB Ha 0,5; 0,7 # HA BCIO
ray6uHy NpocajoYHOH TOJINH IIPHBOANT K CHHXKEHHIO BO3MOXKHBIX
TpocajoK COOTBETCTBeHHO Ha 17, 36 m 959, mpHueM oCHOBHAS HX
9acTh NPOHCXOJHUT 32 CUET HABHCAHHS Ha YINIOTHEHHBIE MACCHBH OK-
PYKAWIMHX IPOCaLOUHBIX TDYHTOB.

ITo pesysibTaTaMm Hcc/e0BAaHWI. BTOPOro 5Tala Ha, yIULIOTHEHHOM .
Maccuse pasMmepoM 2525 M GBIJIO YCTAHOBJIEHO, UTO IIPH 3aMAUHBa-
HHH €ro II0 BCeMy NePHMeTDPY B Pe3yJIbTaTe HaBHCAHHS OKPYKaIOIIHX
" IIPOCaJOYHBIX TPYHTOB Ha moJjocax mupuHof .6—10 M BO3HHKAIOT

IpocaJKH NOBEPXHOGTH YIVIOTHEHHOI'O MACCHBA, IPOHCXOASIINE B OC-
HOBHOM 3a CYeT C3KAaTHs IOJCTHIANMEro ciod. Hanbonbuiagd Hepas-
HOMEpHOCTb Ipocajok ot 170—270 xo.60 MM passuBaercs Ha moJoce

e
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meprHoft 4—6 M, T. e. 0,18—0,27 oT BeJHUYHHE IPOCAXOUHOA TOJILK
(puc. 24). CpelHssa ocajka yIJIOTHEHHOro MacCHBA B Ipefiesax sa-
rpyXeHHO# iomanu pasmepoM B miade 10X 10 M pasHomepHO
pacnpesenesnoli_Harpyskoil 0,2 MIla xo samauHBaHHS paBHAMach
54 MM, a Nocje 3aMauYMBaHHA yBeawumigach o 104 mMm. B nannom
clydyae Hapsily C HaBHCAHHEM OKDY2Kalollero NpocajoyHOro rpyHra
Ha YIJIOTHEHHBIH MaCCHB H BO3HHKHOBEHHEM B HEM JONOJHHTEJBHHX
NPOCaJOK IO €ro NepHMEeTPY IPOHCXOAHT OOPaTHHIH Ipouecc — CHH-
J)KeHHe NIPOcajOK TPYHTa eCTeCTBEHHOro cjaoxkeHua A0 430—750 mm
(cm. puc. 24), 1. e. 42—729%, uro SBHJIOCH Pe3yJIbTATOM pasrpysku
rpyHTa NIPH HaBHCAHHH €ro Ha yIJIOTHEHHBIH MaCcCHB. _

TaxuM o06pa3oM, NOJyYeHHBEe Pe3yJbTaThl HCCJAeNOBAHHH CBHIe-
TEJLCTBYIOT O TOM, 4TO IIPH IIPOCajKax OKPYKAaIOIHX TIPYHTOB OT
COOCTBEHHOrO BeCa NPOUCXOMUT B3auMOeHCTBYE HX C YINIOTHEHHBIMH
MacCHBaMH, B pe3yJibTaTe KOTOPOro o 60KOBOH IOBEDXHOCTH YILIOT-
HEHHHIX MAaCCHBOB BO3HHKAIOT CHJIHI HAarpy:alolllero TPeHHs, NPHBO-
IsILiHe K lepefaye KONOJHHTENbHOR HArPysKH Ha YIVIOTHEHHEIE Mac-
CHBBI, K HX JOIOJHHTEJbHEM 0CaAKaM H COOTBETCTBEHHO K CHHXKEHHIO
JaBJeHHst OT COOCTBEHHOr0 E€ca B OKPYXKalolleM IPYHTe H BO3MOX-
HBIX BEJIHUHH ero npocajox.

BIIMSHUE MPOCAROK NPYHTOB HA 3AKPENAEHHBIE MACCHBLI

Bunsnne mpocallok OKPYKaloIHX T'PYHTOB OT HX co6CTBEHHOIO
Beca Ha 3aKpelJeHHble CHIHKaTH3alHell CToJOH H3ydajoch Pocros-
ckuM IIpomcrpolinuunpoekToM B DJHCTE HA ONBITHOM YYACTKE, CJO-
JKEeHHOM Ha ruIyGHHY 10 24 M JIeCCOBHIHBIMH INpPOCAaJOYHBIMH Cy-
IVIMHKAMH, KOTOpHe IQJACTHJAAJHCh 6ojiee MJIOTHEIMH CYIJIHHKaMH.
[Ipupoinas BJaXHOCTb NPOCAAOYHBIX CYIVIHHKOB cocraBisaa 0,08—
0,11, o6bemuas Macca ckesnera Ha ray6uny no 15,5 m 1,565~—1,56 /M3,
a nuxe 1,56—1,62 1/M%. [IpH BenuunHe NpoCaNOYHOH TOMIIH 24 M
pacuerHas mpocajika rPyHTa OT COGCTBEHHOrO Beca COCTABAANA OKO-
J0 90 cM.

Ha onpiTHOR myomanxke B KOTJIOBaHe PasMepoM B IaHe 24740 M
ObLIO BEIIOJIHEHO ORHOPACTBOPHOM ~ CHAHMKATH3aLMeH ' 3akpenJieHune
JIBYX CTOJG0B IO AJbI0 B IsiaHe mo 6 M2, pacHoJioKeHHHX Ha pac-
CTOSIHMM 6 M OJHMH OT Apyroro. I'pyHT B OJHOM H3 HHX 3aKpeNHJIH
Ha rayOuHy 24 M, T. €. Ha BCI0O INPOCAJOYHYIO TOJILY, a B APYTOM
Ha 15,5 M cO cJjelylOIUMH OCHOBHHIMH napameTpaMH: IJIOTHOCTb
pacTBopa XHAKOro crekaa — 1,07 1/mM%; yaeabHbf Pacxoll KHAKOro
crekia — 55 kre/M3; pajuyc sakpelsIeHHs OT KaXJ0H CKBAXKHHHI —
0,8 M; YHCTO CKBAXKHH N0 Kaxkayio onopy — 4 wr. [Ipn aTom cpen-
Hee B3HayeHHe IIPOYHOCTH 3akKpeNJeHHOro TIPyHTa DPaBHAJIOCH
0,33 ‘MIla. '

Ha sakpensnenHoi onope, moJHOCTHIO POpe3aroNiell Ipocaji0IHYIO
TOJILY, Ha ryiyGuHe 3,5 M B Wypde OB yCTaHOBJIEH ONLITHHIEA (yHAa-
MeHT ¢ pasMepaMH 0o Mopomse 1,5X2,4 M. [Ipn MakcuManbHOH Ha-
rpysKe Ha 3akpemienubit rpynt 0,25 MIla ocagka pyHmZaMeHTa 10

48



'

3aMauHgBaHusg TPyHTa paBHAAachk 10,9 MM, UTO COOTBETCTBYET MOLY-
JI0 flepopMALNH 3aKpellJeHHoro rpynTa-35 MIla.

-3aMauuBa/Nu 3aKPeNJIEHHBE U OKPYXKaKIlye TpocajoyHble TPYH-
THl M3 KOTJOBaHa 1ollansio 2440 M u raybunoit 0,5 M sa nsa
srana B Teuenue 110 cyrox. Ha6mofeHns 3a mpocagkaMud IPYHTOB.

"BHINTOJIHAJHCDH 110 IIOBCPXHOCTHRIM H FJIy6HHHbIM MapKaM

I'Ipocaﬂ,xa rpyuera ot CO6CTBeHHOI‘0 Beca B cpe,u,Hen JacTH KOTJIO-

BaHa cocTaBHAa 622—738 MM, ONHTHOrO (YHLAMEHTA-HA 3AKpell-

JEeHHOM TIpyHTe —733—792 MM, a IOBEPXHOCTH 3aKpeIJeHHOTo
cron6a Ha ray6mny 15,5 M or 707 go 725 mum. Ionyuennrie naunnie
CBH/IETEJIbCTBYIOT O BeCbMa CYIUECTBEHHOM BJIHSHHH CHJ Harpyxaio-
IIEro TPeHHsl, BOSHUKAIOI{HUX NPH NPOCALKAX OKPYKAIOUHX I'PYHTOB,
Ha 0Cca/IKH 3aKpeNJICHHBIX CT0J00B HeGOMbIOH mIOWafy B NJaHe.

" BriosiHe .0UeBHIHO, UTO npu 66bpIIMX pasMepax B IJaHe 3aKpeIJIeH~

HBIX CTOJI0OB BJIHSIHHE CHJI Harpyx{alom.ero TpeHHsSI Ha HHX JNOJIJKHO

’6bITb MEHbIIE H OCaIKH HX BHa'-IHTe.TIbHO  'YMEHbIIHJHUCE. STO noxn-

TBEPKNACTCA DE3YIbTATAMH HCIBITAaHHE 3aKPEIICHHBIX OGKHIOM
MACCHBOB B 3allOpPOXKbe.

. 3akpennieHnsie 0GKHUIOM: MACCHBHI paSMep0M B miane 8X12 u
12XX15 M HCHHTHBAJIHCD 3anop0}KCKHM ornenesneM HHHUCK Ha
IJIOIa/IKe, CJI0KEHHOH Ha riy6uny 20 M IPOCafOYHEMH CYTJIKHKAMH

H CyneCHMPI C pacquHon BeJIH‘{HHOH npocajaxHd rpyHTOB OT coécmen-

‘HOro Beca. oKosio 50 cMm. .
3akpemsaaH TPYHTH Ha BCIO BeJHUHHY npoca,u,omon TOJIIH €

© TepeKpPHITHEM OTAENbHEIX 0GOXKKEHHHX CTONGOB. -

3amaunBan 000KIKEHHEIE MACCHBH H3 KOTJIOBaHa pPasMepoM B
nnane 2020 .M, OT KOTOPOro BCJENCTBHE Pa3BHTHS IPOCAJOK IPYH-.

»TOB oT CO6CTB€HHOI‘O Beca 110 KOPOTKHM CTOpOHaM: OﬁO)K)KSHHbIX

M4CCHBOB BO3HHKAJH CHJBI HATPYXKAIOILero TPeHus.

B pesyJspTaTe npocagzok TPYHTOB B KOTJIOBaHe 10 300 MM npouc-
XOZHJIH OCaJXH O0G0XKKEHHHX MacCHBOB, BEIHIHHE KOTOPHIX CO CTO-
POHBI KOTJIOBAHA JJ15] 3aMayHBaHHA cocTaBuiIn 60—80 MM, H pacupo-

- CTPAHSJINCh - IPaKTHYECCKH -1I0 -BCeH -JJIHHE 060}K}KEHHBIX MacCHBOB:

Ilpu sToM XapaxTep 0Cal0OK IIOBEPXHOCTH 3THX MaCCHBOB 6L aHAJIO-
THYEH OC4ajJKe YIJOTHEHHBIX MAaCCHBOB NDH HX OJHOCTODOHHEM
3aMauuBaHud (cM. puc. 23). ,

Janusie HaGJIOAeHAH 32 IVIyOMHHEIMH MApKAMH IOKAa3aJjH, 4YTO
CKATHE 3AKPENVIEHHBIX OGXKHIOM TPYHTOB IPOHCXOAHJO, HauHHas
¢ TyGRHEl-6—8 M, 6e3 MOSB/ICHUs CYIIECTBEHHBIX 0CaJ0K NOACTHIIA-

'IOﬁeI‘O CJIOH, C.HO}KBHHOI‘O IVIOTHBIMH KpacHO- 6yprMH CyFJIHHKaMH

AHasnus XPHBHIX PacupoCTPaHeHHs NPOCALOK FPYHTOB B CTOPOHHI
OT KOTJOBaHa MOKa3aJ, YTO B Npelefax 3aKPelVICHHEX MacCHBOB
BeJMYHHLl MX OKa3aauch B 2—3 pasa- MEHbIIUMH TI0 CDaBHEHHIO C
TPYHTOM €CTECTBEHHOH CTPYKTYPHI. -

PesysbTaTH BHIIOJHEHHHX HCCIEI0BaHMH NI0SBOMHTH" YCTaHOBHTH,
YTO NIPH NPOCAJKaX OKPYKalOUHX IPYHTOB TIPOHCXORHUT B3AHMOZLEH-
CTBHE UX C 3aKpEeIJIeHHBIMH MacCHBaMH, BCJIeJCTBHE Uero Ha HUX Me-

penaroTcsl AOMOJHHUTENbHBIE HATPY3KH OT HAaBUCAHUA OKPYXaloilero
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TPYHTA U 3aKpeIjIeHHBe CHIHKATH3anHed n 06KHUroM MACCHBEL, TaK-
¥e K4K U YIVIOTHEHHBIE MACCHBHI, IOJNYUAIOT AOHOJHHTENbHEIE 0Cajl-
KM, KOTOPHIE JIOMIKHHBl YUHTHBATLCS IIPH HPOEKTHPOBAHHH.

CHIBI HATPYXKAIOLLLEFO TPEHMSA HA CBAM

HccenenoBanust cusl HarpyKarmoUlero TpeHHs Ha OypoHabHBHHIE
H TE€H30METPHUEeCKHe cBau B 3anopoxbe [31] BHIOJNHAINCE HE ONHIT-
HBIX yYacTKaX, CJIOXKEHHBIX JIeCCAMH H JIECCOBHAHBIMH CYIVIHHKaMH,
KOTOpble Ha IyOuHy 18—22 M obsnajajiyd IpocajoYHbEIMA CBOHCTBA-
MH ¢ PacueTHOH IpPOCaJKOH TPYHTOB OT COOCTBEHHOTO Beca 85—
95 cM. ONbITHBEIE CBaH ONHPAJHCh, KaK NIPaBHJIO0, Ha HelpocalouHbe
KpacHo-Oypble CYIJIHHKH H pacloJjarajiyck B KOTJ0BaHAX PazMepoM
B maage 10X50 u 2550 M, B ROTOPBIX INPOHCXOAMJIH INPOCATKH
TPYHTOB, OJIH3KHe K PACYETHBIM.

Pesysnbrarsl BHIIOMHEHHBIX Hccaegosauuii [30, 31] moxasaiy,
YTO HCIBITAHHBIE CBAH, HECMOTPS Ha IIOJHYIO IPOPE3Ky IPOCaTOUHBIX
TPYHTOB U OTCYTCTBHE HAa HHMX BHelIHeH Harpy3ku, IpH 3aMadHBaHHH
OKDYXAaIOIHX NPOCaJoYHbIX IPYHTOB IIOJYUYHJH IIPOCAfKH, KOTOPHE
TIo aGCOMIOTHOR BeMMYHHEe Bcero auib Ha 10—709, oKa3aJuCh MEHb- _
e MpocafoK IPYHTOB Ha NpHJeramuiel niomany. B 4acTHOCTH HpH
HCIHTAHAAX B XOPTHIKOM JKHJMaccuBe (CM. puc. 23) IPH MakcH-
MaJbHOR IPOCajike NOBEPXHOCTH IPYHTAa B KOTJIOBaHe 785 MM Hpo-
caaka cBa#t C-1 n C-2 pasusnace 331 u 460 mm u Ha 30—70Y% oxa-
3ajlach MeHblle [IPOCAKH IIpHJeraioniero rpyara. CoBMecTHas mpo-
cajka cBafl M IpHJeraloniero K He#l rpyHTa npoAoAXKaJach JHIIb
B nepsple 15 auel, B JadbHeHlleM TITIpH npocajke rpyHra Oogee
200 MM NIpOU3OLLIO NMPOCKAJb3BIBAHHE PYHTA IO CBae, MOCJE Yero
HHTEHCHBHOCTL IIPOCAJKH CBaH yMEHBIIHJIACh, a I'PDYHTA HECKOJBKO
Bo3pocsaa. Ilo mpuBeneHHBIM HA pHC. 23 JAHHHIM LOCTATOYHO YETKO
IpOCJeKHUBAIOTC 0O/MacTH HABHCAHHA IPOCAAOYHOLO TPYHTA Ha
CBad, B Ipelejax KOTOPHX INPOCAIKH TPYHTOB 3a CHeT BJIHSAHHSA
CBa¥ 3HAUATENbHO CHIXKAIOTCA. JmameTp sTo¥l o0JacTH AJs CBaH
C-1 B I4HHBIX I'DYHTOBBIX YC/JOBHSX OKas3aJcs PaBHBIM 3,5 M H CBaK
C-2—5 m. o '

BexpriTHe onHOl H3 6ypOHAOUBHBEIX cBaif, IPpocafiKa KOTOPOH IpH
OTCYTCTBHM HAUPY3KH DaBHfJach 775 MM, a OKpyXKamoulero rpyara
785 MM, TO3BOJIHJIO YCTAaHOBHTE, UTO HOJ NATOH CBaM MOcJe Ipocaj-
KH I'pyHTa o0pasoBasach yIJOTHeHHas 30Ha raybunof 0,8 M u aHa-,
MeTpoM 2 M; B IIpejesax YIVIOTHEHHOH 30HH 00beMHas Macca ckene-
Ta rpyHra nosbicumiach ¢ 1,68 no 1,95 1/m2 u B cpennem nHa 0,14 /M3
ABasuTHYECKHE TIOJCUETHl OTMETHJIH NpPaKTHUECKH IIOJHOE COBIaje-
HHe CYMMapHBIX 00'beMOB CXKaTHS IPYHTa B Ipefesax YIIOTHeHHOH
30HHI NIPH NPOCAJKe NATH CBAH H IO YBeJHYEHHI0 06beMHOH MaccH
cKeJieta TpyHTa. st mocTHXKeHHs (PaKTHUECKH IOJyYeHHHX 3Haye-
Hult 00bEMHOH MacCH CKeJeTa IPYHTa W PasMepoB YIJIOTHEHHOH 30-
HH JONOJIHHTEJNbHAS Harpyska OT CHJI Harpyxalolllero TPEeHHs Ha
CBalo J0JKHa ObITh paBHa He MeHee 800—1000 kH. .
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3aMep CHJ HArPYKaiollero TPeHHA IO OLHOH H3 TeH3OMeTpHiec-
KHX cBail II0KasaJ, YTO BEJHUHHBl HX BO3PACTAIOT II0 Mepe MOBHILIE-
HUS NpocaJku rpynTa. Ilpu npocanke cBan 0,27 M CHJIB Harpyxaio-
Iero TpeHus Ha rayoOuHe 4; 8 u 12 M COOTBETCTBEHHO pAaBHAIHCEH
0,034, 0,028 u 0,026 MI1a. [Ipn 5THX 3HAYEHHAX MONOJHHTENbLHANA Ha~
rpyska Ha csalo Auamerpom 0,6 M 3a cuer HaBHCaHMS IDYHTA B mpe-
Aenax ray6ursl oT 0 1o 12 M okasanacs pasHo# 660 xkH.

Cuapl  Harpyxamouero Tpe- .

HHS 1O GOKOBOH IIOBeDPXHOCTH it ;

cBalt IIpH HPOCajKax PYHTOB OT 4., il )

co6CcTBeHHOro Beca B Hukomose e /fz, o n o |

Y3y4aJIUCh HA ONBITHOM YUdCTKE, 0 ‘w"\" e

COKeHHoM Ha rayOuHy 80 30 M N g e g

JeccaMH H JIeCCOBHAHLIMH CyT- N A, |
§ 200 < 1]

guHkamu [30]. IIBe TeHsoMeTpH- ~

yeckHe cBaH guamerpom 0,6 u Wl »

0,5 M maunHo#t 16 u 22 M, .a Tak-

XKe derhipe GypoHaOuBHble CBaH

puamerpoMm 0,5 M ¢ ymupeHHeM

1,6 M u gaunoii 16 M Owbliu pac-

Puc. 25. Tpaduki H3MeHEHHS BO Bpe-
MEHH:

a — yCHIHR B JHHAMOMETpax;

6 — ocaxox
cBafi (mo ommram I'puropsm A.

A. u Tpuro-

NOJIOXKEHH B KOTJIOBaHE pasMe- pana P. T.).

pom B myaaHe 20X 20 m. IIpocan-” :

KH TPYHTOB 3aMepSITH II0 ITOBEPXHOCTHHIM H TJIyOHHHBIM MapKaM

ycTaHOBJeHHEM Ha raybuny po 20,7 m (pre. 25). HdunamomeTpnt

' B TEH30METpHuecKOH cpae | pacnosaranuck Ha raybmHax, m: I—
15,7, 2—10; 8 — 6,1, a B cBae II na ray6unax: 4 — 21,7; 6 — 12,7;
6 —92mMm* TeH30MeTpnquKHe ceau [ u Il no samauuBasusI rPyHTOB:
GBLIM 3aTPYKeHBl HATPY3KOH cooTBercTBeHHO 550 H 600 KH.

Ilpn 3amMauuBaHHM TPYHTOB B TeyeHHe 70 CyTOK mpocajxa riy-
OMHHOH MapKH, YCTAHOBJIEHHOH Ha riy0uHe 6,2 M, cOCTABHJIA OKOJO °
300 mm, 3arpyxeHHBX TexHsoMmerpuueckux cBali I u Il oxono 280 u
190 MM, a csan III, cay:KuBiIell OAHHM M3 aHKEPOB IIPH 3arpys3Ke

~cBam I, mopsaaka 100 mm. Kak BuaHO H3 puc. 25, nuHaMoMeTpH
B CBasiX BKJIOYAJNUCH B PaBOTy MOCTENEHHO IO Mepe IPOLBHKEHHS
(poHTa yBJIaXKHEHHS TPYHTA BHH3. 3HAUHTEJbHOE YBeJIHYEHHE yCH-
JHH B AMHAMOMeETDAX COBIZNaeT ¢ HAYaJOM PasBUTHA NIPOCAJOK
rpyHta. HamGosplmine ycHAHA 3a¢pHKCHPOBaHB JAHHAMOMeTpoMm 1,
PaCHoJIOXEHHBIM Yy IATH 3arpykenHnoil ceam 1. Ilpu ocaigke cBam
oxoJo 200 MM-ycuaus B nHHaMoMmerpe Bospocau Ko 832 kH, 1. e. Ha
282 xH npeBBICH/IN BEepPTHKANbHYIO HArpy3Ky Ha. caw. [Io monyueH-
HEIM HAHHEIM MakKCHMAaJibHasl BeJHYHHA [NOUOJHHUTENbHOH HACPy3KH
Ha cBaw I 3a cueT cui1 parpy:Kaillero TpeHus IpH NpPOcaike OKPYy-
JKarollero rpyura pasusercs 282 KH u HapacraeT ckaukaMmH, YeMmy,
HO-BHAHMOMY, cIIOCOGCTBYIOT 3HAUHTENbHEIE-TIepeMeleHHs IPocafoy-
HOT0 IPYHTa OTHOCHTEJILHO CBaH. '

e

*-JInHaMOMETPH 2 M 3 BCKOpe BHIULIH H3 CTPOS, NOSTOMY HX NOKA3AHHA Ha
pac. 25 OTCYTCTBYIOT.
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Takum o6pasom, paccMOTPeHHEIE HEKOTOPbLie Pe3yJAbTATHL HCCJe-
AOBaHNA B3aHMOJEHCTBHSI CBAH C OKPYKAIOIMHUM HX I'DYHTOM CBHIe-
TeJBCTBYIOT O TOM, YTG NPH IPOCajKaX OKPYKAIIIHX I'DYHTOB IO
60KOBOIl IOBEPXHOCTH CBall PA3BHBAIOTCS CHJIBl HAarpyXaloHlero Tpe-
HHSI, KOTOPHIE IPHBOIAT K CO3/LAaHHIO JOMOJHHTENBHOH HAarpyskd Ha
CBaW H COOTBETCTBEHHO K JOIOJHHUTENBHBIM HX ocajikaM. CHJB Ha-
rpyKaiolllero TpeHHs Ha CBaH JOJIKHHI 3aBHCETb OT OCAJOK cBail H
MaKcHMaJbHble HX BEJIHUHHBL JOJKHBI Ha6J‘IIOIlaTbC${ OPH MOJHOH
npocajike OKPYKaolllero rpyHTa U oCajKax CBaif, He MPeBHIIIAIOIIAX
OGBITHO JIONYCKaeMbiX Il HHX BEJHYHH, T. €. 2— 4 CM.

~ OCOBEHHOCTU PABOTbI APMUPOBAHHOIO MACCHUBA

Ha ocHoBe yuera B3aHMOXEHCTBHSI NPOCAZOUHBEIX T'PYHTOB C Y-
JIOTHEHHBIMH, 3aKpellIeHHBIMH MaccuBamd H cBasgsmun HHUHWOCII
IIpeAJIOKEeH H YCIEIIHO pa3pabaThiBa€TCsl HOBBIA METOJ yCTpPaHEeHHs
IPOCajfioKk I'PYHTOB OT UX COOCTBEHHOrO Beca NYTeM apMHPOBaHHA
JIECCOBHIX TOJII 3J€MEHTaMH MOBHIIeHHO# mnpoudoctd [45]. Cym-
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HOCTb €r0 COCTOHT B TOM, 4TO
JJIS1 [OBBIIIEHHS] HDPOYHOCTEH
H HecylleH CIIOCOOHOCTH MpO-
CaJJOYHOTO TpYHTA JO0 BeJH-
Y{H, NpeBHILAIIHX CyMMap-
HYIO BeJHYHHY JaBJeHHH OT
co6CTBEHHOr0 Beca TIPYHTa,
CHJI HATPYXKAIOIIero TpeHUus H
HarpyskH (QyHIaMeHTOB, B
TOJIIYy I'DYHTA BBOASAT BepTH-
KaJbHBLIE 3j€MeHTH! [MOBBIIIEeH-
HOHA TMPOYHOCTH, KOTOphIE pa-

Puc. 26. Cxema apMHpOBaHMS TOJ-
IIM NPOCAJOYHBIX TIPYHTOB 3JIEMeH-
TaMH TOBBIHIEHHOH NpPOCafAOYHOCTH:

@ — IINaH PAacHoJIOKEHHS apMHPYIOINX
3neMeHTOB; 6 — nonepeuyHbii paspes ap-
MHDOBAHHOH TOJIIH; H3MEHEHHSI INPOYHO+
CTH 3JIeMEHTOB, BXOASILIHX B apMHPOBaH-
HYIO TOJNLLYy Ha rayOuHe (6) H B naaHe
(2); ! — apmupyloUull 3jeMeHT (LJaaKo-
HaOuBHasi cBas); 2 — yNJOTHEHHax 30HA
BOKDYr cBaH; J — IPpYHT eCTeCTBeHHOIOo
cloXeHusl; 4 — HelmpocaJo4YHbil ITOACTH-
NaWUi IrPpyHT; 5 — rPYHTOBas MOAYHIKA.

" 60TalT COBMECTHO € OKpy:KawouuMm rpyaroM (puc. 26). s Goaee
TIOJIHOTO HCHOJL30BAHUSl HeCylleld CNocOGHOCTH MAaTEPHAJNOB apMH-
posanune HaubGoJjee 1ejsecoOOpPA3HO OCYILIECTBIAThL JIEMEHTAMH
¢ ymenbluamoueficss OT ueHTpa K KpasgM NPOYHOCTBIO. DTO MOXKHO JO-
CTHYb YCTPOMCTBOM NLIAKOBBIX, LIJIaKOHAOHBHBIX, 6eTOHHBIX CBai
B NMPOOHTHIX CKBAa)KHHAX, 3aKpelJIeHHBIX CTOJOOB CHJIHKaTH3aluel
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u ob6xuroM. [1J1s ycTpaHeHus: mpocalok 'PYHTOB B mpeneiax gedop-
MHPOBAaHHOH 30HBI .OT Harpysku (pyHIaMeHTOB, @ TakikKe CO3LaHHA
pacIipeleqNTeJbHON MOAYIIKH, obecednBaonell nepenayy Harpysku
OT ()YHAAMeHTOB HAa apMHPOBAHHHH MacCHB H BKJIIOYeHHE B COBMECT-
Hyl0 pa6oTy BceX BXOASAUIHX B HErO 3J€MeHTOB (CBaH, YIJIOTHEHHOIO
H HeYIUIOTHeHHOTO TPYHTA €CTECTBEHHOTO CJIOXKEHHS), B OCHOBAHHH
($yHLAMEHTOB yCTPAUBAIOT YIJIOTHEHHBIA HJIH 3aKPEIIEHHBIH CJIOH.

Pa6oTy apMHPOBAHHEIX MaCCHBOB HCCJAENOBANH B 3aMOPOXKbE HA |
XOpTHIKOM XHJIMACCHBE Ha ONBITHHX Y1acTKaX, CJ0KEHHHIX Jecca-
MU H JIECCOBHIHHIMH CYTJIMHKAMH, KOTOPHE Ha r.ny61my 18—22 M
o6najgaloT NpocalOYHEIMH CBOHCTBAMH.C PacueTHOH mpocaikoil or
coOCcTBeHHOro Beca I'pyHTa X0 96 cm.

TpyHTH apMHPOBaJiH ULIAKOHAOUBHHIMHA cBasiMu Ha 0,95 Besuuu-
HBl NPOCAJOYHOH TOJINH IO TEXHOJIOTHH TIJYOHHHOrO VIJIOTHEHHS
-MpoGHBKOH CKBaXKHH CTAaHKOM YAapHo-KaHaTHoro GypeHuss BC-1M
¢ nNpoOHBHEIM HAKOHEYHHKOM JHaMerpoM 425 mm. Ilpo6GuBHBIE cKBa-
KHHH HAMETPOM 0,45—0,55 M 3amOJIHSAJIH OTHENbHBIMH NOPLHAMH
IIUIAKOM, KOTOPHH TNOCJIe YBJIAXKHEHUS! YIJIOTHAJCA TeM Ke CHaps-
IOM. CKBaKHHb pacmoJsiaraJiu B MIaXMaTHOM NOP#AJKe C PACCTOSHHSI-
MH B ocfiX 3 M. B pesysabrare sToro Obln CO3JaH apMHPOBAHHEIH
MaccHB H3 IIJIAKOHAOHBHBIX CBali ¢ MPOYHOCThIO MaTepHana Ha OJHO-
ocHoe cxxartHe 2—4 MIla § yIJIOTHEHHEIX BOKPYT HHX 30H JIHAMETPOM
1,5—1,8 M 1 DpoCagOYHOTO0 I'PYHTA €CTECTBEHHOIrO CJIOXKEHHS.

HcnblTanus apMHPOBaHHBIX MaCCHBOB pasMmepoM B miaHe 12X13
g 12)<16,5 M BKJIOYAIH OAHO- H JBYCTOPOHHEE 3aMaUHBaHNe I'PYHTOB
U3 OPHJETalIHX KOTVIOBAHOB WHPHHON 10—12 M u gjuHO¥ 18 M
€ 3aMepoM IIPOCAafOK IPYHTOB H aPMHPYIOIIHX 3JEMEHTOB II0 HOBEpX-
HOCTHBHIM H IMyOGHHHBIM 'MApPKaM, BEDTHKAJ/IbHBIX HANPSKeHHH B IPYH-
Te eCTeCTBEHHOrO CJOXEeHHS, YIVIOTHEHHOM U B IIJTaKOHAOHBHEIX CBa-
X MecH03aMH, a2 B GeTOHHBIX CBafix — AUHAMOMETPaMH, YCTAHOB-
JICHHBIMH Ha ri1y6uHax ot 7 go 14 m.

‘PesysbraTel BHIOMHEHHBIX HCCJAELOBAaHHE NOKasanu, yTo GJaro-
Japs pasrpyxalollleMy BJIHSHHIO apMHPOBAHHHIX MACCHBOB LEHTP
IpocajJoK IPYHTOB OT cOOCTBEHHOrO Beca B KOTJIOBAHAX CMeIldaeres
B CTOPOHbBl OT apMMPOBaHHLIX MAaCCHBOB H MaKCUMajbHas HepaBHO-
MEPHOCTb NPOCaJOK NPOMCXOAHT B Npeiesax MOJOCH LIHPHHOH 2—
3 M, HENOCPeJCTBEHHO HNPHMBIKAWOMeH K apMHPOBAHHHIM MAaCCHBAM
(puc 27). IIpocanku rpyHTOB B.IpelesaX apMHPOBAHHEIX MacCHBOB
IIPOHCXOASAT HauHHAs ¢ TJIyOuHH 12—14 M, B TO BpeMs Kak B rpyH-
TaX eCTECTBEHHOTO CJIOXKEHHS — C myémm OKoJIO 6 M, npHueM 3Ha-
yuTe/NbHas YacTh B Ipejenax 30—48% OT ee BEJHUHHHE 3a CcyeT
CXKAaTHS NOACTHJIAIONIHX apMHPOBAHHKBIH MAaCCHB npaxmqecxn Hempo-
CaJ0YHEIX CYTJTHHKOB.

Ha6.sonenus 3a paboTofi MeC03 U IHHAMOMETPOB [OKA3AJIH, UTO
KaK H.B YIUIOTHSIOMMX MacCHBAaX, TaK M B CBasX OHH JOCTATOUHO
HaJle)xHo paboTaloT JIMINL Ha NepBOM 3TaNe 3aMauuBAHHS W PasBH-
THS N1POCaJAKH I'PYHTOB, a B JaJjbHefillleM, O-BHAUMOMY, BCJEICTBHE
rfionazaHus B HAX BJIard, o0pEIBA.[IPOBOJOB, JaXKe NPH HAJUYHH KOM-
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MEeHCATOPOB, BEIXOAAT H3 cTpod. IlosToMy ¢ HOCTATOUHOH HaleX-
HOCTBIO Y/1aJ10Ch NPOCJENUTh 34 H3MEHEHHeM HaANPSXKEHHOTo COCTOsA-
HHSl B aDMHPOBaHHBIX MacCHBAX TOJNbKO IIPH NPOCAAKAX CPYHTOB A0
15—20 cm.

Mo naHHBM HaOJO/EHEN Ha ONHOM H3 XapaKTEePHBIX ropnsomo&
(puc. 28, a) HayaJbHble HANPSAXKEHHS BCJEACTBHE 3aIIPECCOBKH MeEC-
J03 IIpH HX YCTAHOBKe B YIJIOTHEH-

HOM TpyHTe Ha raybuxe 14 m coc- EMfla 3

TaBasin oxodqo 0,42 MIla, B rpys- 52

T€ eCTeCTBEHHOH  CTPYKTYpPH — 7 7

0,35 MIla, a B cBae QHHAMOMETP 08

HOKa3uBaJ HaNpsXKeHHd TOopsIKa ’

0,29—0,25 MIla. C MomeHTa TO- a6 5

; p 44 == 5
138 16m
| — 0 10 20 tcymmu
p 7 w7 _
192mM a 1]

. Puc. 27. KpuBas mnpocajix# TPyHTa B Pic. 28. Tpabuku usMeneHnit
KoTyIOBaRax / H 2 M B apMHPOBaHHOM BEPTHKAJbHBIX HalpsXKeHHii:
MaccHBe 3; 4 — CKBaMHHBI; J — CpHIB 4 —Bo BpeMeHH Ha ray6une 14 M;

I‘pyHTa BJOJIb JIHHHI oTpegxy, I—3B TPDYHTE €CTECTBEHHOIrO CJaoxe-

HHR; 2 — B YIJIOTHEHHOM rpyHTe; 3 —

B CBae; 6 — N0 IIyGHHe CBaR, pacno-

. JIOKEHHOH B LEHTpe apMHPOBAaHHOIO
MaccHBa.

SIBJIEHHs1 TIPOCAJKH PYHTOB B, KOTJIOBaHe OOBIYHO BHauaJe IPOHCXO-
JHJIO TOBHINCHHE BEPTHKAJBHEIX HaIpsKeHEH B YIVIOTHEHHOM TPYH-
T€ H COOTBETCTBEHHO CHHXKEHHEe HX B TPYHTE €CTECTBEHHOH CTPYKTYPH
u B cBae. Uepes 25 nueil nocse 3aMaudBaBus BEPTHKAJbHBIE HaNps-
KeHHsI B YIIOTHEHHOM I'PYHTE YBENHUHJIHCD C 0,42 no 0,56 MIla, 1. e.
Ha 0,14 MIla, B rpyHTe ecTeCTBEHHOH CTPYKTYpH cHH3HIHCH ¢ 0,35
o 025 MHa a B cBae Bospocsu no 1,42 Mlla, T. e. Ha 1,2 MHa
noce Yero MOKA3AHHA NHHAMOMETpA CTaIH HeCTAGHABHEIME H OH
BBIIIEJ M3 CTPOS. B JajbHelIleM HaNpsXKeHHsl B YIUIOTHEHHOM TPYH-
Te nocie nosuimernnsa go 0,68 MIla cuusuauncey jpo 0,54—0,66 MIla n
OpH 3THX 3HAUEHHSX IPAKTHUECKH CTa6n.nH3HpOBaJ1HCb. B rpynre
€CTeCTBEHHOH CTPYKTYPBI, HA060POT, IPOUCXOINJIO CHHUIKEHHE HATPSA-
xkenu#t po 0,2 Mlla, 3arem nosrienne 1o 0,3—0,28 MIla u npu aTHx,
3HaYeHHsX OHH OCTABAJHCH B TeUeHHe JJIHUTEJbHOTO BPEMEHH.:
IlpuBenennble Ha puc. 28, 6 naHHBle 00 U3MEHEHHH BEPTHKAJBHEIX
HanpsKEHHA 1o ray6uHe cBaH, PacHOJOKEHHOH B LEHTpe apMHPO-
"BAHHOIO MAacCCHBA, Ha KOTOPYIO B MEHBbIIeH cTeleHH AOJXKHA Onila
OKasaTh BJHSHHE IPOCajKa IPYHTA B KOTJIOBaHE, CBHACTEJILCTBYIOT
O 32KOHOMEPHOM TOBHIIEHHH HANPKEHHH ¢ rnyénnon Hexkoropoe:
CHIDKEHHE BEPTHKAJBHEIX HanpsaxKeHu#, Kotopoe HabI104a710Ch C ca~
MOro HayaJja, BHAMMO, SBHJOCh Pe3yJbTaTOM IOTpPElIHOCTeH, NOmy-
IeHHHX  IIPH YCTAHOBKE AMHAMOMETPa, a TakxKe TeM, UTO Ha 3Toik
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ray6une GoJiplliasd 4acTh BePTHKAJIbHBIX HAPSAXKEHHH BOCIPHHHMAET-
€51 YIVIOTHEHHBIM I'PYHTOM, HMEIOLIHM GoJIbLIYIO CTENeHb NIOTHOCTH
M IIPOYHOCTH.

AHanus pesyJabTaToOB 3amepos HanpsKeHHH B apMHpoBaHHOM
MAacCCHBE IOKa3aJ, YTO INpaKTHUYECKH IO BCeM TEeH30MeTPHYECKHM
C€BafgM H CKBAXKHHAM CYMMapHEIE BeJHUHHBI PasTPyXKamoMux Halps-
JKeHH#l B TPYHTE eCTeCTBEHHOH CTPYKTYDPBI ObLIM OJH3KH HIH Ha 20—

40% wmeHbIIE CyMMAapHBIX BEJHYHH HarpPyXKaiomux HaIpsXKeHHH -

8 cBae H YHJIOTHE‘:HHOI/I BOKPYT Hee 30He STO YKaSBIBaeT Ha IIOJHOE
BSaHMOﬂeHCTBI/Ie BXOISIIHX B apMHpOBaHHbIPI MAacCHB 3JIEMEHTOB:
(I_BaH VIJIOTHEHHOr'0 TPYyHTa H IPYHTa €CTeCTBEeHHOH CTPYKTYPHL.

BAMAHME IrTYBOKUX NPOPE3EH HA CHMMEHME CUA
HATPYX{AMOLWETO TPEHMA

Becbma 3HAUMTENbHOE BJHMSHHE CHJ HArpyKalolUlero TPeHHs Ha
CHH¥KEHHe Hecylle#l CHOCOOHOCTH cBa#, YHJIOTHEHHHX H 3aKpelJeH-
HbIX MACCHBOB H IOBBIIICHHE HX OCAJIOK NPHBEJH K HEOOXOLMMOCTH
TOKCKA NyTefl ¥ paspaboTKe MEPONPHUATHI IO MOJHOA JIHKBHAALHK
M CHIDKEHHIO CHJ Harpys:Kalomero Tpenns. OIHAM H3 MyTell pelleHus

STOTO0 BONpoca SBJASETCS YCTPOHCTBO IMIYOOKHX Iipopesefl BOKpYI

“YIJIOTHEHHBIX, 3aKDelJIEHHHX MacCHBOB H CBAHHBIX (QYHRAMEHTOB;
MCKJIIOYAIOLIAX Nlepelady Ha HHX CHJI Harpymaromero rpenus. Ilep-
Bble HCCJICNOBAHHS B 5TOM HalpaBJeHHH IPOBOAHJHCH B 3aN0POKbe
#a apPMHPOBAHHOM MacCHBE, ONHCAHHOM BEILIE.

[Ipopesb BHIIONHANACH BAOJD. KOPOTKOH CTOPOHEL APMHPOBAHHOTO
maccuBa pasmepoM 123<16 M Ha gaune 11 M nyrem OypeHus Ha riy-
Ouny 12 m ckBaxu-suaMerpoM 190 MM ¢ paccTQIHHSMH B CBETY
Mexny HEMH 80—100 mm.” CKBaXKUHBI pachoJsarajuch Ha PaccTos-
guu 1 M or apMupoBaHHOro ‘MaccuBa ¥ 0,5 M OT KOTJIOBaHa HJs 3a-
MaYHBaHHSA IPYHTOB (cM. puc. 27). IIpoxonka 4acTo pacHoJiOKeHHBIX

 CKBaXHH, KOTOPHle OCTaBaJ/HiCh He3aNOJHEHHBIMH, CHU3HJIA ILJIOL[alb
KOHTAKTa apMAPOBAHHOIO MACCHBA C JIPHJETAIOIIHM .TPYHTOM HA
riay6rHy 12'm Ha 66%, a ¢ yueToM 30HE IPOCAJKH TPYHTA, PacIpOCT-

PpaHAOMEeNcs B KaX/Iyio CTOPOHY Ha mupuny 6—10 M, Bcero Jumsb
#a 20—30%.

PesynbTaThl 3aMayMBaHHA IPYHTOB H3 KOTJOBaHA NOKasa/ld NO-
€TATOYHO BHICOKYIO 3()(eKTHBHOCTL JlaXKe UACTHYHOH OTPE3KH apMH-
posansoro mMaccusa. [Ipocamka rpyHra B KoTyioBaHe 2 HagaJjach ge-
pes 3 CyTOK, B TO BpeMs KaK B KOTJoBaHe / TOJBKO HA 25-e CyTKH
H IIPOXO/IM/IA 3HAYHTENbHO HHTEHCHBHEE. YKe IIPH NPocajiKe MOBEpPX-
HOCTH IPYHTa B KOTJOBaHe 12—15 MM NIPOHU30IIES] CPHIB €€ 110 JHHUA
OTPE3KH OT aPMHPOBAHHOrO MaccHBa. B mpenesrax saMoYyeHHOro Kot-
JIOBaHa BIOJb JIMHHH OTPE3KH 00pasoBaJIcsl LEHTP NPOCALOYHOH BO-
DOHKH C BEJUUUHON CpPLIBA IPYHTA /0 110 MM (cM. puc. 27)..

B cBs131 ¢ HENOJIHOK OTpe3KOoH 10 ryIyGHHE U B IIaHe HPH npocaﬂ-
e IPYHTOB B KOTJIOBAHE MPOXOZHJIH NONOJHHTENbHBE OCAJKH H B
APMHPOBAaHHOM MacCHBe B npejenax ray6un HHxke 14 M. 3a cuer

55

.



CKAaTusl MOJCTHJAIONIEro CJ0S eCTEeCTBEHHOro cJoxkeHHA. [Ipu stoMm
34 cYeT YACTHYHOM OTPE3KH CKaTHe IOJCTHIAIOIEro ciod 0Kasaoch
B 2,5 pasa MeHblle, yeM IPH OTCYTCTBHH €€ C IIPOTHBOINOJOXKHOH
CTOPOHEI aDMHPOBAHHOTO MAaCCHBA.

Ilpu yacTHyHOH OTpPe3Ke apMHPOBAHHOTO MAacCCHBA . IPOHCXOIHT
CHH)KeHHe JOIOJHHTENbHHX AABJEHHH, NepefalolinXcd HA apMHpO-
BAHHBI MACCHB TIPH IPOCAJIKe OKPYXKAIOUIHX TPYHTOB. 3amep HX
IIOKA3aJl, UTO eCJH IPH OTCYTCTBHH OTPe3KH Ha riyOuHe 14 M momnoJ-
HHTG/MbHBIE HANDSIKEHHS B CcBae mHoBbicuames Ha 1,2 MIla
(cm. puc. 28, a), To IPH HAJTHUHH JAaCTHYHOH OTPE3KH MaKCHMAaJbHOE
HX IOBHiNleHHe Ha raybune 14, 5 M cocTtaBuio He Gosee 0,52 MIla,
T. €. B 2,3 pasa MeHblIe.

Bnom{e OYEBHIHO, 4YTO NPH 0oJee MOJHOH 0Tpe3Ke apMHPOBaH-
HOTO MacCHBa OT OKPYXaIOIlEro €ro IPyHTa K4k Iio riyOuHe, Tak
H B I1aHe 3¢ G eKTUBHOCTD ee OyaeT 3HauuTeJbHO Bhile. IIpu BHION-
HEHUH OTPE3KH II0 BCEMYy NEePHMETDPY H Ha BCIO IJIyOHHY BIIOJIHE BO3-
MOXKHO TIOJIHOCTBIO HCKJIIOUHTH BJHSHHE NpPOCAJOK OKPYXKAaIOMIHX
TPYHTOB Ha YIJIOTHEHHEIE, 3aKpellJieHHEle MacCHBH H cBaliHbe (yH-
naMentsl. CnpaBelIHBOCTh 3TOrO NOJOXKEHHST B HOCTATOUHOH mMepe
MOJTBEPIK/eHA IKCHePHMEHTANbHBIME HCCJIELOBAHHSMH paccMaTpH-
BaeMoro B riape IV merofa yCKODEHHOr0o 3aMAYHBAHHS ONEITHEIX
KOTJIOBAHOB HeGOJIbIIOH IJIOMaLH B UIaHe.

OCARKM ®YHRAMEHTOB IMPH NMPOCAQKAX OKPYMAIOLWMX FPYHTOB

Paccmorpenssie BHIe 0cOOEHHOCTH B3aMMOAeHCTBHA Npocanoy-
HBIX TPYHTOB ¢ YIJIOTHEHHEIMH MAacCHBAMH M CBAasfMH IPOSBJSIOTCH
He -TOJIbKO NPH NPOBeJeHHH SKCIepHMEHTaJbHHX HCC/AeHOBaHHH, HO
H B NpOIECCe SKCIUIyaTalHH 3JaHHH H coopyxXeHHHA. B pesyabrate
IpOCajioK OKPYKAIOIIHX I'PYHTOB OT COOCTBEHHOTO Beca U Pa3BHUTHSA
CHJI HATPY2KAIOIEro TPEHHS B CBAAX H YIJOTHEHHBHIX MAacCHBaX BO3-
HHKAIOT JOIOJHUTEJbHEE HATPY3KH, IPH KOTOPHIX, AakKe B caydagx
IIOJTHO# MPOPEe3KH NPOCaJOYHEIX IPYHTOB, CBAH H YIJOTHEHHHIE Mac-
CHBEI NI0JIy4aI0T HOBbILIEHHbE OCA/IKH, 3 KOHCTPYKIHH 3AaHHi H CO-
OpyXeHuil — HeJomycTHMble AedOpMaIHH.

Onnu u3 uexoB Ha IOT3 B Hukomosne Bo3Bexen B 1958 I. Ha
OCHOBAHYH, YIJOTHEHHOM Ha.rayOuHy 18 M npoOuBKO# CKBaXHH NO
TEXHOJIOTHH pacIIHpeHHsl HX YAJHHEeHHbIM 3apsagom [1, 6, 44] na yua-
CTKe, CJOXKEHHOM Ha riyOuHy 24—28 M IpOCaJ[OYHEIMH JeccaMm
U JIECCOBHIHBIMH CYTJHHKAMH, KOTOphle Ha Tay6une 30—32 M non-
CTHJAI0OTCS IJIOTHHIMH BOJOHACHILIEHHBIMH IecKaMu. OYHIaMEeHTH
KOJIBIIEBHIX Tleuell BLHIOJHEHH HA 3aKpeNJeHHOM Ha ray6uRy 12 M
o6KHroM rpyHre, a npeccos ¢ Harpyskoii 10 000 kH — Ha ray6orux
OeTOHHBIX ONOPax IJIOMAMbI0 9 M?, TMOJHOCTBIO [IPOPE3aoUWHUX Ipo-
CaJOUHYIO TOJILIY H ONHpAaIoMuXcs Ha IyGuHe 32 M Ha IIECKH.

3a nepuon ¢ 1958 nc 1977 rr. 3a cyer mogbeMa yPOBHS TPYHTO-
BbIX BoA Ha 10 M 1 MecTHOro 3aMadyHMBaHHA MPOCAAKH CPYHTOB IOJ
T0JIaMH OKpYyKalollleii TeppuTOopHH coctaBunu 500—670 MM, dpynna-
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MeHTOB KOJIOHH Iiexa 600—700 mM, KoableBhx neuell 540—630 mm,
a ¢ynramenToB npeccoB 194-—216 mum. [Ipugem ocanxku pyniamen-
TOB IIPECCOB INPAaKTHUECKH CTabuau3upoBaJuck B 1960 r. H paBHA-
JHchb 79—90 MM. JanbHe#ee ypequuenue ux npousomso.s 1962—
63 rr. IpH HayaBlIeMCS NOAbLeMe YPOBHSI IPYHTOBHIX BOJ, 3& CYeT
Yyero MHTEHCHBHOCTH OCajioK Bospociaa Ao 20—25 MM/FOIL, HocJse 9ero
yMeHbIIHIACE 10 4,0 MM B roj.

Ananus pe3yabTATOR MOBHIIIEHHHIX OCafoK GyHAaMEHTOB mpec-
COB II0Ka3aJi, 4YTO OCHOBHAsI IIPHUHHA HX 3aKJIOYaeTCs B BO3HHKHOBE-
HHH ¥ PA3BHTHH CHJI Harpyxamliero TpeHua.no 60KoBOK noBepxHoC-
TH ONOp IIPH IpOCaZKax TIPYHTOB OT COGCTBeHHOro Beca. Paccul-
TAHHBlE II0 JONOJHMTEJbHBIM INpOCafKaM OIOpD BeJHUHHBL CHJ
Harpyxalolero TPEHHT Ha ONOPH' B JAaHHOM CJydae paBHSJIHCh
0,033 — 0,04 MIla, a ,aononﬂmenbﬂue Harpysku Ha HHX 12500—
15300 H. -

3naHde Asopua KyasTypsl 3T3 — KapKaCHoe C HecyIIHUMH IpO- .

‘AOJIBHBIMH H IIONEPEUHBIMH CTEHaMH, Harpysxon Ha JICHTOUHBIE

¢yunamentst 250—-540 xH/m, a Ha CTOJI6‘laTbI_e—600 —2650 kH,
BosBeeHo B 1970 r. Ha yuacTKe, CJOXEHHOM HAa TIJIyOHHY
25 M mpocajOUHLIMH- CYIVIMHKAaMH H JIeCCAMH ¢ pacueTHoli mpocaji-
KOH I'PYHTOB OT COOCTBEHHOro .Beca okoJo 50 cM. B ocHoBaumu ¢yH-
DAMEHTOB BHIOGJHEHO IIYOUHHOE YIJIOTHEHHE MPOCafOYHBIX TPYHTOB
npoOHBKOH CKBaXKHH - CTaHKaMH yLapHO-KaHaTHOroO O0ypenus BC-1M,
TIO3BOJIAIOIKMH JOCTHYL CpefHell 00beMHONR MacChl cKesieTa YIJIOT-
HEHHOr0 IPyHTa He HHXe 1,65 T/M°. ~ -

- [IpoBojuBmHecs HaGMOXCHHS 3a OCAalKaMM 3KaHHS C MOMEHTa
BBOJA €ro B '3KCILIyaTalHIO II0Ka3aJH, 4YTO OHH NPaKTHYeCKH cTabH-

_JIH3HPOBAJIHCL B nepsuﬁ I'oj 3KCIJIyaTaliuu - ¥ 3a 3TOT NEPHOA Hal-

JioAeHHH paBHAMHCH 5—20 MM. OfHaKO B JaspHeHIeM IIPOUCXOIH-
JIM HEeDABHOMEPHHIH Kynosoo6pasHuil HOABEM YPOBHS TDYHTOBHIX
BOJ M MPOCajJKH TPYHTOB_OT COGCTBEHHOrO Beca Ha NpHJeraioied
‘K 3[aHHIO TEPPUTODPHH. BeieicTBHe PA3BHTHSA CHJ HArpyXKaiollero

" TPEHHS 1O YNJIOTHEHHOMY MacCHBY OCaJKH (pYHZAMEHTOB K Hayaay

1977 r. co croponn o6pasoBanus IPOCa[OUHOro 604 yBENHYH-
Jiuch o 120—180 MM HpH MakCcHMAaJbHOH IpOocajKe OKPYKAIOIIEro
rpyHTa okoso 500 mm. Hapsiny ¢ o6muM KpeHOM 3JaHHS B CTOPOHY
‘HauGOJIbIIEr0 MOBBIUICHHS YPOBHS TPYHTOBHIX BOJX B KOHCTPYKIHSX
31 aHUs NOSBHAHCH JehOopManuH B BHAC TPEIHH B KHPIAUYHBIX CTe-
HaX pPacKpbITHeM 10 5—8 MM, nporu6a crex #a 50—100 MM, HakJIO-
Ha Ha 14—28 MM u ap.

JeBATHITaXKHble KHPIHYHEE 3XaHHSI o6me}xﬂmu B ﬂHenpopyu-
HOM HMEIOT CJOXKHYI0 ¢$OpMy B IJIaHE H COCTOAT H3 Tpex OJIOKOB
pasmepoM B InaHe 12X42 M, COEJIHHEeHHBIX MeX Iy coBoll JleCTHHY-
HOH KJIETKOH W MepexomoM.

Y4acTok pacmoyoxeHHs 34aHUH CIOXKeH JNeCCOBHAHBEIMH IIpoca-
JIOYHBIMH CYTJIMHKAMM, KOTOpLIe Ha raybune 22—26 M NOACTHIIAIOT-
Csl HEIIPOCaJOYHEIMH KPacHO-OYPEIMH IVIHHAMH, OTHOcATCS Ko II TH-
Ty CPYHTOBBIX YCJIOBHA MO NPOCAJOUHOCTH C PACYETHOH BEAMUMHOH
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npocaikm rpyHta or cobcrBenHoro Beca 65—80 cm. I'pyuTOBBHIE
BOAbl 10 pasBefaHnoll ryGHHEl He BCTPEUEHH..

3nanusa o6meKATHE BO3BeieHH B 1974—75 rr. Ha dyHaamen-
Tax u3 OypoHaGuBHHIX cBaif nmamerpom 600 MM C ymwHpeHHeM
1600 MM, IOJIHOCTHIO NPOPE3aOMIHX NPOCATOYHYIO TOJMY C TayOH-
HOH sajoXeHus ~ymupenuit 25, 65 m. ITo maHHBIM CTaTHUECKHX
HCIIBITAHHH, TIPOBOAMBIUKXCA HPH JIOJHOM BOJOHACHUICHUH I'DYHTA,
HOo 6e3 IPOSBJIEHHS NPOCAjJKH €ro OT COOCTBEHHOrO Beca, Hecyllas
crocobHOCTE OypOHAOHBHEIX CBafi Ha BIABJHBAIOIYI0O BepPTHKalb-
HYI0 Harpysky cocrasasna 2100—2700 xH, a Ha BHIepruBaomyio
1800—1900 xH.

Ocapgkn oboux 34aHWH Hayajuch B anpese 1976 r. u BaunboJee
HHTEHCHBHO IPOXOAUJH 10 aBrycra 1976 r., xorga B 3AaHHAX IIO-
ABHJIHCh HEJONYCTHMBIE fedopManny. 3aMepeHHble OcalKH 1O SHBa-
ps 1977 r. no otTnesbHBIM 6/0KaM B ABYX AOMAaX H3MeHHJHCh.oT 20
Io 125 mM. B pesysbTaTe HepaBHOMEPHEIX O0CaAOK (PYHIaMEHTOB
B KUPIHYHKBIX CTeHaX BO3HHKJH HAKJIOHHBIE H BePTHKaJAbHble Tpellid-
HEl packphiTHeM Jo 10 MM, KOTOpHe, KaK HpaBHJIO, IPOXOAMJH MO
BceHl BHICOTE 3JaHHH H pachojarajiich B MeCTaxX COIPAXKEHHS OT-
JeJIbHBIX OTCEKOB.

Ananns pesyspTaToB HaOMIOJeHHH IOKasaj, 4TO BCJEICTBHE
YTEUKHM BOJHl M3 KOMMYHHKAIIHH MPOHW3OUNIO MHTEHCHBHOE 3aMavH-
BaHHE TPYHTOB CBEPXY M BO3HHKJM IPOCAJKH €ro OT COGCTBEHHOTO
Beca. Ilo maHHEIM HHUBEJHMPOBAHMSA IPOCAIKHM INIOBEPXHOCTH TPYHTA
y spannil Ha 30— 125 MM npeBHINAIOT OCaAKH (PYHAAMEHTOB 3AAHHL.
B pesynbrarte mpocafku rpyHTa oT coOGCTBEHHOrO Beca HPOH3OILIO
HaBHCAHKE- er0 Ha 6ypoHaOrMBHBIE CBaH, YTO TIPHBEJIO K HX HEJOMyC-
THMBIM ocafkaM. llocne JHKBHAAUHK HCTOUYHHKOB 3aMaYMBaHHA
ocanxu GyHZAMeHTOB Ha OypoHaOHMBHEIX CBasfX HadaJH 3aTyXaTh.

PaccMoTpenssie Bhille IPHMEPH CBHAETEJNBCTBYIOT O Heo0XonH-
MOCTH yYera NpH NPOEKTHPOBAHHH B3AUMONEHCTBHA YIJIOTHEHHEIX
3aKpeIJIeHHEX MacCHBOB H CBal ¢ OKDYXAalOHIHMK IPYHTaAMH npH
Ipocajixe HxX oT co6CTBEHHOrO Beca.

Fnasa IV. HHXEHEPHO-TEOJIOTMYECKME HCCHEAOBAHHS!
NPOCALOYHLIX TPYHTOB

YYET OCOBEHHOCTEF NMPOCALOUYHbIX FPYHTOB

st HoJIyueHHsT BCeX XapaKTePHCTHK, HEOOXOAHUMBIX IpPH Npoek-
THPOBAHHH DasJHYHHIX BAPHAHTOB OCHOBaHMH M (QyHIAaMEHTOB Ha
IPOCAaOYHEIX TPYHTAX, HHKEHEPHO-TeoJIOTHYeCKHe H3BICKaHUA HX
JOJIKHEL BRIHOJHATBCH € y4eToM ocobeHHOCTel, OCHOBHHIX XapakTe-
PHCTHK, 3aKOHOMepHOcTell nedopMalud NMPOCAJOYHBX TPYHTOB.

B cBA3H ¢ 9THM (H3HKO-MeXaHHYEeCKHe XapakTepHCTHKH TPyH-
TOB JIOJUKHBI ONPEJEIIATLCS NpH Hanbo/lee XapaKTePHEIX COCTORHHAX
IO BJIAXKHOCTH: IPH DPHPOXHOH HJIH ycTaHOBHBIIEHCH BJIa3KHOCTH
H [IOJIHOM BOLOHACHIIEHHH.
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HpH npOBeﬂ,eHuH HHXKEeHEePHO-Te0JIOTHIECKHX H3BICKAHHMI HA ILIO-
WajgKax, CJIOXKEeHHEX POCaZOUHbBIMH IPYHTAMH, B AOTIOJIHEHHE K 00-
UM TPeGOBaHHAM JJIsi OGBIYHBIX [PYHTOB JOJIKHEL GBHITh YCTAHOBJE-
Hbl H H3YUEHHI: .

BeJJHYHHA IPOCAZOYHOH TOJIILH;

THII TPYHTOBBHIX YCJOBHH HcClelyeMBIX [LUIOMIAZ0K IO npocapoy-
HOCTH ¥ BO3MOXKHbIE BeJHYHHBI NPOCAfOK TPYHTOB OT HX COOCTBeH-
HOI'O Beca;

" OTHOCHTEJIbHAS- -IPOCAL0YHOCTb Onp npu 6bITOBOM H (baxmqec-
KOM. IaBJICHHH Ha TPYHT, @ B Npefesnax gedopmupyemo#t 30HH, KpoO-
M€ TOro, 3aBHCHMOCTb OTHOCHTEJbHOH npocanotmocm OT JaBJieHUs
Ha rpyHT Yepes 1—2 M 1o ruybune;

BeJHYMHA HauaJbHOTO IPOCAJOYHOIO .-IABJEHHS Pup qepes 1—
2 M no riybuHe u 006534TEJIBHO AT KaXKAOTO JHTOJOIHYECKOTO CJI0S,
BXOJAIEre B IPOCAJOYHYIO TOJILY;

BesidYHHA HAYalbHOH TIPOCAfOYHOH BJAaXHOCTH Wyp I8 KaX-
JOro JIHTOJOTHIECKOrO CJOS B CIy4adaX OTCYTCTBHS 3aMAUHBAHMS
IIpOCaJOYHEIX TPYHTOB, HOJbeMa YPOBHS IDYHTOBBIX BOJA U BO3MOK-
HOCTH TOJBKO MEIJEHHOTO IOBBIIUEHHS BJIAXKHOCTH;

MOJLYJTK JedopMaluH IPYHTOB B Npeje/ax CXKHMaeMOH 30HBL IIPH
TPHPOSHON MK yCTaHOBHBHIeHCH BJAAXKHOCTH £, H B BOJOHACHIIEH- -
HOM COCTOSIHHH E -

CTeleHb HsMquHBocm CIKHMAEMOCTH OCHOBAHHSA ¢ f CJOXKEHHO-
TO MPOCaAOYHEIM IPYHTOM;

NPOYHOCTHHIE XAPaKTEPHCTHKH IPOCANOYHBIX . I‘pyHTOB HPHPOI-
HOIO CJIOKeHHsl (yAeJbHOe CleIJIeHHe ¢ H YToJ BHYTPEHHEero TPeHHs
®), a TaKKe YIJOTHEHHBIX MNPOCAJOYHEIX TPYHTOB [JO DPas3JHYHOH
CTeNeHH IIJIOTHOCTH. )

HeobxoaumocTh OnpejesieHHsl BCeX HJIH TOMBKO YacTH 3THX Xa-
PAKTEPHCTHK NMPOCALOYHBIX TPYHTOB, a Takxe o0beM H COCTaB HH-
JKEHEePHO-TeQIOrHYECKAX H3BICKAHHH YCTAHABJMBAIOTCA C YYETOM
BO3MOXKHBIX BAPUAHTOB TO OCHOBAHHSAM, M dyuzamentaMm [Jst Mpo-
'-eKTpreMbrx 3lanuil u coopymeHHu HX KOHCTPYKTHBHBIX ocofeH-
HOCTeH; H3YYEHHOCTH pafioHa H HAJHYHA KaHHBIX paﬂee BHIIIOJHEH-
HBIX HCCNEJIOBAHHA 1 Jp. (PAKTOPOB.

Tlpu mpoBeneHNM WIXKEHEPHO-TEOJOrHYECKHX H3BICKAHHE CKBa-
JKHHBL B IUypGB 110 BOSMOXKHOCTH CJeLyeT pacuoJsararh TaKHM 00-
PasowM, YTOGH OHH pasMellaNuch B Ipelelax 3aCTPAHBACMBIX yYacT-
KOB B HauboJsiee XapaKTepPHbIX MecTax, OTJHYAIOUIHXCA MHHHMAJb-
HBHIMHM H MaKCHMaJbHBIMH 3HaYeHHSMH IPOCaZ0UYHBIX XapaKTePHCTHK
TPYHTOB. _ )

OTHOCHTEJIbHASL IPOCALOYHOCTb H HAUaJbHOE IPOCaLOYHOE [aB-
JIEHHE ONpPeNesAIoT IIyTeM HCHBITAHHE HX B KOMIIPECCHOHHBIX NpHGO-
Pax Io METOIHKe, H3JIOKEHHOH B raase I, Wi B NOJIEBHX YCAOBHSIX
CTaTHYECKHM 30HAHpoBaHHeM. IIYHKTH onpejesieHHS OTHOCHTEJb-
HOH IPOCAJ0YHOCTH I'PYHTOB 110 KaXAOMY WIYphY HJIH TeXHAYECKON
CKBAXKHUHE HA3HAYAIOTCH C YYETOM HMX JIHTOJIOPHYECKOrO HAIIACTO-
BaHHS.



Monyau pedopMaluy IPOCaJOUHBIX TPYHTOB OIPEANAIOT NyTeM
HX MCIBITAHHA IITAMIAMU B Inypdax HJIH CKBaXKHHAX H, KaK IpaBH-
JI0, IPH [POBELCHHA H3BICKAHHH HaA IJIOILAJKAX CTPOHTEJbCTBA
HOBBHIX TIPEANPHATHA H XKHJIBIX KBAPTAJIOB, 4 TaKiKe IIPH BO3MOXKHO-
CTH IpHMEHEeHH KOMILIeKca Meponpnxmn.

B nporecce NpoBeJieHHs] H3LICKaHHR npoqﬂocmue xapaKTepHc-
THKH YIJOTHEHHHIX JO Pa3/IHYHON  CTeNeHH IVIOTHOCTH TPYHTOB ON-
pelenaloT Ha o6pasiax YIJIOTHEHHBIX TPYHTOB NPHTOTABJIHBAaEMHX
H3 TPYHTOB HapYIIEHHOH CTPYKTYPH, KOTOpHIE MOryT -OBITH HCIOJb-
30BaHB! /15 COSJaHHUA YIVIOTHEHHOIO CJIOS B OCHOBAHHH dyugamen-
TOB, YCTPOHCTBA 06paTHHX 3aCHIIOK KOTJIOBAHOB H T. I YIJIOTHSIOT
IPYHTBl CTaTHYECKOH HarpyskoH HJIH YAapHHM BO3JelCTBHEM JO
o0beMHOR MaccH cxelera, HaMeHsouleics ot 1,5 mo 1,8 1/m8, wan
‘K03 dhunpenta ynaoTHenud ot 0,9 no 0,98.

ONPEAEREHME TMRNA FTPYHTOBbLIX YCJIOBMHA NO NPOCAQOUYHOCTH

Onuum u3 Hanbojee BaXHHIX BONPOCOB HHXEHEpHO-IeoJioruyec-
KHX H3HICKaBHMHA Ha IJIOMAJKaX, CJIOXKEHHHX IPOCaJOYHBIMH TpyH-
TaMy, ABJISeTCAd IpaBHJIbHOE yCTaHOBne}me THIIAa TPYHTOBHIX ycno-
BHi1 0 IPOCaJIOYHOCTH, KOTOPHI MOKET OHBITh OIpeJeNIeH:

a) Ha OCHOBe aHaJu3a OOILero HHXKEeHepHO-IeoJIOrHIECKOro CTpo-
€HHUSI pacCCMaTpPHBAEMOro y4acTKa M MECTHOTO ONKITA CTPOHTENbCTBA;

6) mo HMaHHBIM Jla6opaTopr1x HCIHITaHHH TPYHTOB Ha Ipoca-
JOYHOCTD;

B) 3aMayHBaHHEM ONBITHHX KOTJIOBAHOB. :

Ilpu ompeneseRHH THNA TPYHTOBHX YCJOBMil 1O IPOCAIOYHOCTH
IO NYHKTY @) OJHOBPEMEHHO adHAJIH3HMPYIOT:

reorpauueckoe pacnosiokenHe M KIHMAaTHYECKHE YCIOBHA HC- | .

-cllegyeMo# IIOL1aJIKH;

dopmy penbeda, RaaHuHe Ccyd(PO3HOHHO-IPOCATOYHHX SBJCHHR
H IIpocafouHbiX OM10jel, KOTopble OOEHYHO CBHAETENBCTBYIOT O NpO-
HCIIEAWHX NPOCaAKaX I'PYHTOB OT COGCTBEHHOTO Beca B BO3MOXKHO-
¢t 1] THIa rpyHTOBHEIX YCJOBHH HA COCEJHHX yuacTKax;

reHesHC M JIHTOJIOTHYECKOe CTPOEHHEe HCCJeAyeMOH TOJIIH TPYH-
TOB ¢ yueToM Toro, 4ro nnf Il THna rpyHTOBHX yc/oBHH Haubogee
XapakTepHO 3aJieraHHe cylnecefl M CYTJIHHKOB C YHCJIOM IJIacTHYHOC-
TH 10 0,12—0,14 ¥ B MenbIIe#l CTENeHH — FJIMH H 11€CKOB;

COCTaB, CTeNeHb IJIOTHOCTH, BJIAXKHOCTh TPYHTOB H H3MEHEHHE HX
no rayOuHe, ¥Mesl IPH 5TOM B BHAY, UTO NOBHIIEHHOE COJeprKaHHe
GHICTPOPACTBOPHMHIX COJieH, HH3Kasi BJIAXKHOCTb M CTelleHb ILIOTHO-
CTH CBHJETEJIBCTBYIOT 0 oJiee BHICOKOHR NPOCAAOYHOCTH H BO3MOKHO-
cTd 1l THIA FPYHTOBHIX YCJOBHHA 110 MPOCaKOYHOCTH;

HaJIHYHEe JaBHErO MJIH - COBPEMEHHOTO OpOlleHMs, HNPH KOTOPOM
NOJIHOCTBIO 3aBEPINAIOTCS NPOCAJKH TPYHTOB OT co6CTBEHHOTO Beca;

pesyJIbTaThl HCCJIENOBAHHA NPOCAZOYHBIX CBOMCTB IPYHTOB, OMBIT-
HOTO ‘B TIPOM3BOJICTBEHHOTO 3aMauMBAHNUS UX HA COCENHHX IJIOMAN-
Kax ¢ [0A00HBIMH IPYHTOBLIMH YCJIOBHSIMH; '
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HaHHBIC MO YCJOBHAM OSKCILIyaTallHH, Xapakrepy JHedopmauui
CYHIECTBYIOMIMX 3JAHHH M COOPYXKEHHH, [POCAZOK TPYHTOB OT col-
CTBEHHOTO Beca, HCTOUHHKA 3aMayvBaHUdA U T. I

Ha ocnoBe coBMecTHOro aHau3a NepeurCaeHHHX BHIIE MaTepua-
JIOB' BBHISIBJISIETCSI BO3MOXKHOCTb NPOSBJEHHS NPOCAAKH I'PYHTOB OT
cOoOCTBEHHOI'0 Beca, NpeJlojaraeMblil THII 'DYHTOBHIX YCJIOBHH 1O
NpPOCa0YHOCTH, 06beM HeOOXOIHMEIX J1a60PaTOPHBIX HCC/Ie]OBaHHIE
II0 YTOYHEHHIO THIIa TPYHTOBBIX YCJIOBHH M HeOOXOJMMOCTh HPOBEJe-
HHS 3aMayHBaHHs ONEITHBIX KOTJIOBAHOB.

. [1s onpenesenust THNA TPYHTOBHIX YCJOBHH IO npocano'moc'm
o NyHKTY 6) HCHOMB3YIOT [AHHBIE OllpeleleHist OTHOCHTENbHOM
MPOCAJOYHOCTH 8np IPH IPHPOAHOM MAaBJIEHHH B BOJOHACHIIIEHHOM
cocTosinvn Pg, OnHako NpakTHKa NPOBEAEHHs H3HICKAHMHA IOKAa3Hl-
BaeT, YTO- JaHHBIH MeTOX JdaeT MAOCTATOYHO TOYHHE pe3yJbTaThl
TOJIBKO IIPH pacueTHbIX Hpocajgkax Spp =5 CM, Tak Kak B 3THX CJy-
Yafgx IPOCAAKH TPYHTOB OT HX COOGCTBEHHOrO:Beca OTCYTCTBYIOT HJIH
He IPEBHIIAIOT & CM, & TaKXKe NIPH PACUETHBIX NPOCAAKAX Spp <L 20—
25 cM, Korfa dakTHUeCKHe MPOCALKH TPYHTOB OT COOGCTBEHHOTO Beca
BCerja MPEeBBIIAIOT 5 CM H TOJIIH IPYHTOB MOTYT GBITb OTHECeHH
TOAbKO KO I THIY IPYHTOBHIX yCHOBHAL

Ilpu pacyeTHHIX IpocajKax TPYHTOB OT HX COGCTBEHHOTO Beca
oT 5 10 20—25 c¢M (akTHUeCKHe NIIPOCAAKH B HAType, 0COOEHHO NpH
npocafoyHbX ToJlax Gosee 15—20 M, yacTo OTCYTCTBYIOT HJIH HE
mpeBHIIAOT 5 ¢cM. B To Ke BpeMsl HepeAKH CJaydyaH, KOTAA TIPH 3TOM
Jiana3oHe H3MEHEHHs1 PacUeTHHIX NPOCAfOK (aKTHUECKHE HX BEJH-
YHHB IPEBHIIAIOT 5 CM, UTO CBHAETeIbCTByeT o Hanuyud I Tuma
FPYHTOBHIX YCJIOBHH IO NMPOCALOYHOCTH.

+ HaunGoJsiee HOCTOBEDHEIM INyTeM OIpeNeNeHHs THOA TPYHTOBHIX
ycJOBHH 1O NPOCaJOYHOCTH SIBJISETCS 3aMauuBaHMe ONHITHHIX KOT-
JIOBAHOB, KOTOPOE BBINOJHAIT, KAK IPaBHJIO, HA2 BHOBb OCBAHBAEMBIX
[JIoaJKaX MAacCCOBOH 3aCTPOHKH NPH HeOOXOZHMOCTH YTOUHEHHS:

THIA TPYHTOBBIX YCJOBHH II0 pE3ysabTaTaM J1aGopaTOPHLIX HCCJe-

- JOBaHHH IPYHTOB B CJydasiX, KOrJa TPYHTOBEIE YCJIOBHS OTHOCSITCS KO
1I THITY, HO JOCTATOYHO G/IHSKH K I Tumy, T. €. TIPH BeJHYHHE pacyer-
HO# mpocaJku oT COGCTBEHHOro Beca rpyHra ot b mo 20—25 cum;

BJIMYHMHE! NPOCANKH FPYHTOB OT HX coGCTBEHHOT'O BeCa;

BeJIHYHHEL IIPOCafOYHOH TOJIILH TPYHTOB; ‘

rIyOHHBL, ¢ KOTOPOH NPOHCXOAHUT NPOCafKa IPYHTOB OT €ro cob-

~ CTBEHHOTO Beca;
: BEeJIHYHHE! HaYaJbHOTO HPOCaZ0YHOI0 AaBJIeHHs TPYHTa NPH Npo-
cajiKe ero oT cOGCTBEHHOrO Beca.

OnbiTHOE 3aMauHBaHRe IPYHTOB IIPOH3BOJAT B KOTJIOBAHAX ¢ pas- '
MepaMH CTOPOH, DABHLIMH BeJHYHHE [IPOCAIOUHOHN TOMIIYH, HO HEe Me-
Hee 15 M u ray6unoit 0,4—1 M, OTPEIBaeMbIX 3a CYET CHATHSA pacTH-
TeJbHOTO W HACHIIHOTO CJOEB.

OneuiTHHE KOTJIOBaHHBl PacloJ/araiorT, Kak NpaBuiio, Ha HesacTpaH-

" 'BaeMOH TepPHUTOPHH B INYHKTAaX ¢ HaHOOJBIIHMH pACUETHBIMH NpPO-
caJlkaMH I'PYHTOB H BEJIHUHHOH NPOCANOYHOH TOJIIIH,
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3aMaynHBalOT TPYHT HA ONBITHOM KOTJIOBaHE C NMOBEPXHOCTH [IHA
KOTJIOBaHA HJIM AN YCKODEHHS 3aMaiyHBaHHs 4epe3 ApeHHpyIOUiHe
ckBaXHHH. [l HpeNOTBpPallleHHs] BO3MOMKHOCTH 3aH/IHBaHHA LHA
KOTJIOBaga IIpH 3aMayHBAHHH €ro JHO IOKDPHIBAIOT APEHHPYIONIHM .’
¢JIoeM H3 IlecKa, MeJKOro IpaBHfl H T. IL. TOJIIHHOH 6—10 cMm.

Hns nabiiogenuit sa mpocagkod IPYHTOB Ha JHe KOTJIOBaHA H
3a ero upexesaMu Ha paccrossHud o (1,5—2) H ycranaBiadBaioT
TIOBEPXHOCTHBIE, a B [eHTPe KOTJOBAHA IVIyOHHHBle MapkH. IloBepx-
HOCTHBIE MapKH YCTaHABJHBAIOT MO JABYM — YeTHIpeM IolepeyHuKaM
yepes 2—4 M onHa oT Jpyro#, a riayOHHHBle MAPKH yepe3 2—3 M 10
riy0uBe B NpefenaX Bced BeJHYHHB HPOCALOYHOH TOJIIH. Kpome
3TOro, 3aMep Ha MOBEPXHOCTH TOPH3OHTAJBHEIX IepeMellenHi 0cy-
ILECTBJISIETCS 110 MOBEPXHOCTHEIM MapKaM MEPHOH JIEHTOH, AJiA Yero
B CTBOpE 1O 1—2 NonepeyHHKaM yCTAHABJHBAIOT 3a npenenaMn 30-
HBl Pa3BHTHA NIPOCAJOK OHOPHbBIE 3HAKH.

3aMauHBaOT IPYHTH B OIBITHOM KOTJIOBale JO IIOJHOrO mpoma-
YHBAaHHS BCeH TOJIIIH IPOCAaJOYHBIX TPYHTOB H YCJOBHOH cTabH/H3a-
IIUH NPOCaZKH, 32 KOTOPYIO IPHHUMAeTCS IPHPOCT ee He Gosee 1 cM
3a 10 pHei.

B nponecce 3amMaunBaHHS 3aMepsIOT KOJHYECTBO 3aJHTOH BOAMI
B TPYHT H uepe3 H—7 HHeH NPOH3BOJAT HHBENHPOBKY IOBEPXHOCT-
HBIX MapOK OTHOCHTEJNBHO CHCTEMH BPEMEHHEIX PellepoB, pacIoJo-
_JKEHHBIX 32 HpellefaMHi 30HB Pa3BHTHS POCAIOK.

Ilo pesysnbTaTaM 3aMayHMBAHHS TIPYHT4 B ONHTHOM KOTJIOBAHE
CTPOAT TPAPUKH: CYTOUHOr'0 M OOHIEro pacxofa BOAH IO BpPeMeHH;
NpOCalK IyOHHHEIX H HAaHOO/Iee XapAKTEPHEIX OBEPXHOCTHEIX Ma-
POK BO BPEMEHH; H3MEHEeHHsl IIPOCaJKH H OTHOCHTENbHOH Npocajou-
HOCTH OTJEeJBHEIX CJIOeB IPYHTA IO [JyOHHe, a TaKiKe JIHHHM paBHBIX
[POCafOK NOBEPXHOCTH TPYHTA B 3aMOYEHHOM KOTJIOBaHe H 3a €ro
upefelaMy; MonepeuHEsIX NpodHIell MpocaiKH NOBEPXHOCTH TPYHTA.

HeoGxonuMocTh 3aMayMBAHHS ONBITHHIX KOTJIOBAHOB GOJBIIHX
pasMepoB B IJaHe NPHBOAUT K 3HAUHTEJbHOMY YBeJIHUEHHIO ofbe-
MOB paGoT, NOTpe6HOro KOJHYEeCTBA BOJABI, CPOKOB HX BHIIOJHEHH,
TPYAOEMKOCTH H cTOMMOCTH. IIpH yamie Bcero npHMeHgeMHIX paszMe-
pax xorJyioBaHOB 20X 20 M 3amMayuBaHue oGLIYHO BHIIOJHSIOT B Teye-
Hue 1,5—3 MecsneB, OPH 3TOM pACXOAYyeTcs OKOJI0 3—4 Toc. M3
BOJH, NOJaua KOTOPOH 4acTO 3aTpyldHEHa H3-3a OTCYTCTBHSA 6J/IH3KO
PAacHoJIOKEHHOr0 HCTOYHHKa 3aMauuBauud. CyINecTBeHHO YIIpoc-
TUTb paGoThl H COKPATHTh PACXOM BOILl M BDeMeHH MOXKHO IIpH 3HA-
YHTEeJIbHOM YMEHBbILIEHHH PasMepOB OIBITHEIX KOTJI0BaHOB. OfHako’
IpH 5TOM HeOOXOAHMO VYMTHIBATH B3aHMOJEHCTBHE YBJAXKHEHHOTO
¥ HeyBJIaXXHEHHOI'0 MAaCCHBOB IPYHTA H, B CBSI3H C 3THM, 32BHCHMO-
CTH NMPOCAJKH IPYHTA OT €ro cOBCTBeHHOrO Beca Ot UIMPHHEl 3aMa-
YHBaeMOH IJIOILA[H.

Jlns HCKITIOYeHNS BIHAHHS oxpy}Kalomero HeyBJIaXKHEHHOTo Mac-
CHBa Ha IPOCAJKy FPYHTa paHee IPHMeHsid OOypHBaHHE 3aMauH-
BaeMBIX KOTJIOBAHOB YaCTO PACHOJIOXKEHHBIMH IO IepHMETPY Iuy6o-
KHMH cKBaxKuHaM¥. B nauaje 70-X rOZOB 3TOT MeTOZ OBIJ HCIOJb30-
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Ban KasI'MM3om nmpu 3amMauMBaHUH ONBITHHIX KOTJOBAHOB pasme-
poM B mnaHe 2X2 M. Bojee neranbHEle HCCHeflOBAHHA 10 BIHAHHIO
OTPesKH INyTeM IPOXOJKH YacTO PAaclOJIOXKEHHBIX CKBAXKHH Ha IIpo-
canxy rpyutos, eunoanennsie HUMOCII, nossoaua¥ paspaborarh
METOJ, YCKOPEHHOIo 3aMauyHBAHHUS ONBITHHIX KOTJIOBaHOB HeGOJbLIOH
wiIoLlany. .

CymHoCTh METOA YCKOPEHHOro 3aMauHBaHHUs ONBTHHIX KOTJ0Ba-

HOB HeGOJIBINOM IJIOIIAMH COCTOHT B WACTHYHOM, He MeHee yeM Ha
60% yMeHBIIEHHH KOHTAaKTa MeXAy 3aMa-
YHBAaE€MbIM KOTJIOBAHOM H OKPYKAIOWHM
TpYHTOM IyTeM OypeHHs HacCTO pacloJo-
JKE€HHBIX CKBaxKHH IO NEepHUMETPY KOTJOBa-
Ha. _ _
Ilnomwanr ONBITHHIX KOTJIOBAaHOB TNpH
YCKOPEHHOM HX 3aMayuBaHUH B 34BHCH-
MOCTH OT BeJIHYHHBI HauajbHOTIO NPOCa0Y-
HOTO JaBJIeHHs1 IPHHEMAaeTcs paBHOH 3—
10 w2, a ray6una 0,3—0,8 M. )

B xori0BaHax pA/Asl YCKOPEHHOro 3ama-
yuBaHHA VcrpauBalorT (puc. 29): KOHTYp-
HBle CKBAXXHHBI, PACHOJIOXXEHHHE IO HepH-
MeTpy KOTJOBaHA H INpeJHasHAUeHHblE s
YaCTHYHOH OTPE3KH 3aMauHMBaeMOro KOTJO-
BaHa OT OKPYKAIQIIETO €ro PYHTA NPHPOA- . 5
HOH BJIAXKHOCTH, H JPEHAIKHHIE CKBAXKHHH,

Puc. 29. Tlaan omnmrTHOrO

PacCIoJOXeHHble B cpefHefl 4acTH KOTJIOBA-
Ha M npejHasHaYeHHble IJI1 PaBHOMEPHOrO
VBJA4XKHEHHS NPOCAN0YHOr0 TpYHTa HOJA
KOTJIOBAHOM.

KOTJ0BaHa (a) B npodHiIs
IPOCaJiKH  TOBEPXHOCTH
rpynra (6):

1 — KOHTYpHEIE CKBaXKHMHBI, 32~

chHITaHHble cynecbio; 2 — jpe-

HaXHLIE CKBaXXHHB], 3acCHaH-

HBle IIeCKOM; 3 — KYCT IJyGHH-

HEIX MapoK; <4 — IOBEPXHOCT-
HBle" MapKH.

InybuHa KOHTYPHBIX H JIpeHaXKHHIX
CKBaXXHH, KaK IIpaBHJIO, paBHAa BeJHYHHE
OpOCajOYHONl TOANIH, HX JAHAMETP IPH
oulagu KorioBaHa Fz23—4 M? peroMeH-
Ayercsl IpPHHUMAaTh paBHEIM 150 MM, a npn Gonpurei — 200 mm. Pac-
CTOSIHHS MEXLY KOHTYDHEIMU CKBaXXKHHaMU NO IIEPHMETPY KOTJOBa-
Ha JOJIKHBL OBITH B, CBeTy He Gouee 0,8 ux nuamerpa, a MeXAay JApe-
HaXHBIMH ckBaxXHHamu 0,8—1 m. KoHTypHEE H JpeHaXHEE CKBAXKH-
Hbl Ha BCIO HX IVIyOMHY 34chINAalOT APEHHPYIOIIMM MATEPHAJOM,
HUMEIOIIHM HHSKOe 3HaueHHe YIVIa BHYTPEHHErO TPEHHS H CUeNJeHHs
(HampuMep, MeJNKHM XODOLIO OKATAHHBIM II€CKOM,, KeDaM3HTOM H
T.T1). IIpr OTCYTCTBHH XOpOIIO OKATAHHOIO NECKA 3aCHIIKY KOHTYP-
HBIX CKBaXHH Yepe3 OJHy MO NepHMeTPy NpPOH3BOJST MECTHEIM
IeCKOM, a OCTaBIIHMECS CKBAXKUHHI 3aCLINAIOT MECTHHIM pasMesbyeH-
HBIM CylleCYaHbIM IPYHTOM HJIH CYTJIHHKOM C YHCJIOM IJIACTHUHOCTH
1=<20,10. :

Hns gabaiofenus 3a npocafxoll TPYHTOB B mpefiesax KOTJIOBaHA
PaBHOMEPHO II0 BCeH IJIOMIAJH YCTAHABJIHBAIOT 4—8 IOBEPXHOCTHBIX
MapoK, a 3a npejenaMH — o 1—2 nolepeyHuraM depes 1—2 M Ha
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paccrosunn o 6—10 M oT Kpasi KorioBaHa. [yGMHHBIe MapKH yc-
TAHABJIHBAIOT B LUEHTpe KOTJOBaHa uepe3 3—4 M no rxybuHe H,
Kax TPaBHJIO, CTPYHHEIE, IPH KOTOPHIX O6ecleudBaeTcsi MHHHMAalb-
HOe HapylleHHe CTPYKTYpPH TPYHTa BHYTPH KOTJIOBaHa.

O6paboTKa pe3ysIbTAaTOB YCKOPEHHOrO 3aMayHBAHHUS OINBITHHX
KOTJIOBAHOB He0O0JIbLION IIOIAaAH BLIIOJHSAETCS TaK XKe, KaK U 00BY-
HBIX KOTVIOBAHOB C Pa3MepoM CTOpOH He MeHee BeJIHYHHHL IIPOcaoy-
HO# TOJIIIH.

CTATUYECKOE 30HAMPOBAHME NMPOCAAOCYUHLIX FPYHTOB

OcoGeHHOCTh HCCIeJOBAaHMA NPOCaNOYHEIX I'PYHTOB CTATHUECKUM
SOHJHPOBaHHEM COCTOHT B TOM, YTO CONPOTHBJICHHE T'PYHTa KOHYCY
30HZA pPcx H N0 OOKOBOH HOBEPXHOCTH HAKOHEYHHKA 30HIA Peg
JOJIKHO ONMpefeNsiThesl NPH TIPUPONHON BJIAXKHOCTH M B BOLOHACH-
HIEHHOM COCTOSHUH. [103TOMY IpH HCCHIeIOBaHHH IPOCALOUYHBIX IPYH-
TOB cJelyeT IPHMeHSTb YCTAHOBKH, 060pyHOBAaHHEIE CIEUHAJbHHIM
30HIOM-HAKOHEUHHKOM ¥ CHCTeMOH IIofauH BOAH B/ TPYHT, obecneyd-
Baiolllell JOKaJibHOEe 3aMauyHBAHHE PYHTA Ha JIOGOH 3aJaHHON TIay-
OUHE K 3aMeD BEJNHUUHH Pcx H Pes NPAKTHUECKH HA OJHOM TOPH30OHTE
TPH eCTeCTBEHHOH BJAXHOCTH H B BOJOHACHINEHHOM COCTOSIHHH.
30HA-HAKOHEUHHK [OJKeH 06eCleYuTh 3aMep JI0OOBOrO CONPOTHBIIE-
HHSL H GOKOBOTO TPEHHS IPH 30HAHPOBAHHH C NOMOINIBIO JATYHKOB.

Cucrema mojauM BOJH BKJIOUaeT GauoK, aKKyMyJSTOP BO3XyIU-
HOro aBJeHHsl H HaINOpHHE HIJIAHTH, coelHHs0omue 6auoK ¢ 30BA0M
¥ AKKyMYJATOPOM BO3IYLIHOTO RaBheHusl. Badok cHabxeH BOJO-
MepHOH TpyOKo# st 3amepa o6beMa NOJAaHHOH B TPYHT BOAB H
MaHOMETPOM JJsi 3aMepa JaBJeHHA BOAL INPH 3aMadHBaHHH
rpyHTa.

" CraTHuecKoe 30HIHDPOBAHHE IIPOCIJOYHOrO TPYHTa OCYILIECTBJA-
ercid C JHeBHOH INOBEPXHOCTH 3eMJH. 30HA 3a4aBJHBAIOT B TPYHT
IPH €ro ecTEeCTBEHHOH BJIAXKHOCTH C OJHOBPeMeHHOH 3aNHChIO CONpO-
THBJIEHHS 30HAHPOBAHHIO. Ha 3a7aHHOM TOPH30HTE OIpejencHds
XapaKTePUCTHK IPYHTA 30HAHPOBAHHE IIPHOCTAHABJIMBAIOT, IITAHIY
C 30HIOM NpunogHEMAaT Ha 10—20 MM B BKJIIOYAIOT CHCTEMY IOAa-
YH BOJABL B IPYHT JJS €ro 3aMauHBaHUA. 3aMayHBaHHe [MPOLOJKAIOT
IO TeX HOp, I0Ka He NPOPHABTPYyeTcs B IPYHT HeoOXOAMMOE KOJIHYe-
CTBO BOJH Q, onpenemet\)a%?vno (bo‘%MYJIe . o

Qe JeC o= 7D . 2 ops, e, (22)
Ty 3
The v, — ofbeMHas Macca cKeJieTa FPYHTa Ha 3alaHHOM TOPH30H-

Te; Wy — [ONHAsA BJIaroeMKOCTb I'DYHTa, COOTBETCTBYIOIAsl BJIaX-
HOCTH NIPH NOJHOM BojpoHacmmeHun (G=1), %, paBHas

15 (g = Vo)

Wy =122 %, : (23)

Tyalex o
W, — eCTecTBeHHAs BJIAXKHOCTH IPYHTA; Yy — IIOTHOCTH BOJH, PaB-
Hast 1 T/M3; 9y, — IJIOTHOCTH CKesleTa IpyHTa; R — HeOOXOXHMMBEIH

pajnyc ccpepbl 3aMOYeHHOTO TPYHTA, IIpPIHHMaeMbIH R=15—20 cm.
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IMocne npexpalneHusi 3aMayHBaHUA CPasy Ke NPOJONKAIOT 30H-
AUpOBaHHEe IPYHTA, HAXOAALIErocs B BOMOHACHILEHHOM COCTOSIHHH,
C.3aNUCBI0 CONPOTHBJEHHUS 30HIHPOBAHHSA [0 c.ne,uyromero ropnson-
Ta oNpefe/ieHNs XapAKTEPHCTHK TPYHTA.

~ Ilo pesyabTaTaM S30HIUPOBAHHS JIECCOBOTO rpyma nomqae’rcs
nuarpamma songuposanus (puc. 30), 06paboTka KOTOPOH OCYLIECTB- |
Jsiercs caeAyomum o6pasom. Ha kaxnom ropusonre ofipefieIeTCst
COLPOTHBJIEHHE IPYHTA KOHYCY 30HIA Piye HPU €CTECTBEHHON BJAXK~
ROCTH. [Isig - oTOro Ha guarpaMMme 30HAHPOBAHHS BHAEJNSIOTCH 00-
JIACTH 30H/HMPOBAHUs I'PYHTA €CTECTBEHHOH BJIaXKHOCTH B HMpeAesax
ry6uHbl 15 cM, Henocpe/CTBEHHO NPUMbIKAIOIIUE K TODH3OHTAM 3a-
- MQuUMBAHHS TPYHTA H IO STHM O0GJacTAM, OIpelelsieTcss CpefiHee
suaueHue Pcye. Ilocne aTOro Ais Tex e rOpH3OHTOB onpeﬂ.enﬂe’rca '
- COIIPOTHBJICHHE rpyHTa KOHYCY- 30HAA Pexs B BO- 4.

lIOHaCbIIIJ,eHHOM, COCTOHHHK KOTOpoe HpHHHMaeT- 2l 1
Cf pAaBHBIM IIPDH YETKO !BHpa}KEHHOM y4acTKe ',
IIPpOX0OXKIAECHUA 3O0HIOM JBOlIOHaCbIIIIeHHOI';I l.BOHbI .
Kak CpejHee 3HAUCHHE Pexs HA ITOM y'IaCTKe, a 2=
IIpH He‘IeTKO Bpra}KeHHO‘VI ydiacTtke KaK’ cpenHee A6 . ’
3HayeHHe B Ipejenax o6jacTH 30HIHPOBAHHS TR
BOZOHACHIIEHHOT0. TPYHTA TOJLIMHOA 1D cM. B . . ey B
. , N
Puc. 30. [{uarpaMMa CTATHIECKOrO 3OHAHPOBAHHS ) 0" 250 500 Aer

TIPOCAA0YHOrO IPYHTA.
JanbHeAleM [0 TOJYYEHHbIM SHAYCHHAM Pexe B Pexs. AN KAKAOTO
TOPH30HTA OIpENESIOT KO3 QHIMEHT CHHKEHHH IPOUYHOCTH rpyHTa

. E - . ) . , ka_ Pexe S . (25’
) pCK.B '
CraTuyecKoe 30HIHPOBAHHE HO3BOJISET onpenenmb OTHOCHTEJb-
HYIO HPOCaJOYHOCTL &yp, xoatp(pnunem (pmmpaunﬂ kg, Momyma
= nedopMauun rpyHTOB TIPH NPHPOAHOH BJIAXKHOCTH E,. & B BOAOHACH-
IEeHHOM cocTosiHHH ' E,, HavajbHOe NPOCajouHOE ,uaBJerue P,,p v
IIPOYHOCTHHIE XapaKTePHCTHKH JO'H NocJie 3aMauyiBaHus.
OTHOCHTE/bHYI0 IIPOCALOYHOCTD Cnp . JIPH 3OHIHPOBAHIH OTpEHe-
JIAIOT HO KOPPENANMH ¢ Ko3()DHIHCHTOM CHIKEHHS NPOYHOCTH TPYH- -
Ta npu ero 3aMayHBaHHA R, IO BBEIPAXKEHHIO .
- , ,Bnp—-algk +b, E (25)

rie a |- b —Koacp(bmmemm ycTaHaBJIMBaeMble JUist KaxkIoro pago-
Ha HA OCHOBe CTATHCTHYeCKOH OOpalOTKH NaHHHIX TapalljielbHBIX
onpexeneHuit 6p B Ja0OPATOPHHIX YCJIOBHAX H R, 30HIHPOBAHHEM.
Omnpenenenne koshduLneHTa DUIBTPALHH OCHOBAEO Ha HCIIOJIb-
' 30BaHHH PeEUIeHHs] 0 HATHETAaHUH Bozm B rpym uepes TOYCUHBIR HC-

. TOYHHK HO q)opMyJIe ‘

Q. - .
I k“’»"_ 4z (Hy + b ro | . , (?6)

N

3 :1—1633 o .- 65



rie G— pacxox Boxd; [ ,— Hamop; h,— BHCOTA KaNHJAJISPHOTO
MOJHATHSA; ro— PaLHyC KOHyca 30HAA.

BeinosiHeHHble HCCJEJOBAaHHA MOKa3aJsH, YTo MOAYJIH nxedopma-
I[MH JIECCOBBIX TPYHTOB NPH NPHPOAHOH BaaxHocTH E., B BofoHACH-
megHoM cocTosiHdu E, M HauajJbHOEe IpocaJouHoe HaBJIEHHE Pnp
¢ JOCTaTOYHON TOYHOCTHIO MOryT OHITH ompejelleHH Ha OCHOBE Kop-
pesiAnun:

E.= f, (p&); Ea=f,<pé’x>; Prop= Ffs (kay PE. (27)

ONBITHLIE PABOTH! MO MUCNBITAHUIO
OCHOBAHMA U OYHOAMEHTOB

B nporecce NpoBeldeHHs] HHXKEHEPHO-TeOJIOTHYECKHX H3BICKaHui
nn6o A0 Hayasa CTPOHTENbCTBA JOJIKHE BHIIOJHATLCS ONEITHHE pa-
GOTH 110 HCIIEITAHHIO Pa3JHYHLIX BHIOB OCHOBAaHHA M KOHCTPYKUHH
(dyHLaMeHTOB, HaMeYeHHHIX K NMPHMEHEHHIO Ha MHccJefyeMol mJo-
majxe. ,

YnnoTHeHHBle H 3aKpENJIeHHHE PasJHYHEIMH METOJaMH OCHOBa-
HHS, C/I0XKEHHBE IPOCaZOYHBIME I'PYHTAMH, HCIBITHIBAIOT Ha OTAEMb~
HHX ¢parMeHTax — MacCHBAaX ¢ 3arpyskoil HX ONHITHHMH (yHAa-
MeHTaMH. -

dparveHTH YIUVIOTHEHHHIX ¥ 3aKpelVIeHHbBIX MAacCHBOB, B TOM
YHCJIe BO3MOXKHEE MUHHMaJbHEIE PazMepH HX B IJaHe H IO IayOH-
He, BHIIOJIHAIOTCH B COOTBETCTBHH C TPeGOBaHHSIMH NPOEKTOB, Heli-
CTBYIOIIHX HOPMATHBHHIX JOKYMEHTOB H PEKOMEHJalHil aBTOPOB-pas-
paborunkoB MeTOXOB. PasMepH ONHTHHIX (yHIaMEHTOB B IJaHe
1enecoo0pasHo NPHHUMATb DPaBHBIMH HJIH OJH3KHMH K pasMepam
IpuUMeHSeMBX (YHZAaMEHTOB C YYETOM TOJIUHHBEI YIJIOTHEHHOTO HJH
3aKpelJIeHHOTG MaccHBa M CXKMMaeMoH 30HBl, a HAarpyskKy Ha HHX
HazHayath B 1,1—1,2 pasa mpeBHImaonme IpoeKTHYIO.

OneitHee paboTH N0 HCNBITAHHIO Pa3JiHYHBIX KOHCTPYKUHH (yH-
JlAMEHTOB BHIIOJHSAIOT Ha (YHIaMeHTaX, BHIIOJHEHHHX B Harypajib-
HYIO BEJHYHHY IO NPOEKTY HJIH B COOTBETCTBHH C 3aJlaHHeM Ha HX
nposejenye. McneITaHHsI NPOBOASIT CTATHYECKHMH BePTHKAJbHEIMH,
TOPH30HTAJbHLIMH, BHIEPTHBAIOIIMMY Harpy3KaMH, HJIH Ha HX HaH-
6oJlee HeGIaronpHATHbIE COYCTAHUA.

HcnpiTanus pas3ivuHBIX BHAOB OCHOBaHHH H KOHCprKmm ¢dysna-
MEHTOB Ha MJoIafKax ¢ I THIOM IDYHTOBHIX YCJOBHH MO MPOCAAOY~
HOCTH NPOBOZAATCA ¢ NOJHBIM 3aMadyHBaHUeM YIJIOTHEHHHIX, 3aKpen-
"JIEHHBIX MAaCCHBOB H OKPYKalOIMUX (HyHIAMEHTH NPOCAJOYHHX FPYyH-
TOB [0 cTelneHH BaaxHoetH G>=0,8. Jas aToro B Ipeienax yIioT-
HEHHOTO, 3aKPENIEHHOr0 MACCHBOB, & TaKikKe BOKPYT ONHTHHX (yH-
JlaMeHTOB YCTPaHBaJOT CKBAXKHHE JuaMerpoM 150—250 Mm ¢ mocae-

IDylomel X 3acCHIIKOM APEHHPYIOMUM MaTepHasioMm (meckoM, me6-
HeM, I'PaBHeM H T. I1.). PacCTosHNA MeXKAy CKBaXKHHAMH B Ipelejax
YIJIOTHEHHOTO, 3aKPEIVIEHHOTO MAacCHBOB NPMHHMAIOTCH PaBHHIME
1,6—3 M, a MeXIy CKBaXXHHAMH H ONLITHBIMH (yHZaMeHTaMu OT
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i Zo 2 M, Ho He MeHee IHPHHH pyHAaMeHTa. KosmduecTBO ApEHHUDPY-
fOLHX CKBAXKHH MNOJIKHO OBITH HE MeHee yeTHIpeX, a riybuHa ux 0,8
BEJIHUHHB! NIPOCAJIOYHON TOJIINH HIIH riIyOHHE (pyHIaMeHTa.

B 33aBHCHMOCTH OT IIOCTaBJIEHHOH LIeJIH M pellaeMblx 3afay HCIH-
TaHAA YILUIOTHEHHBIX, 3aKPENJIEHHBIX MAacCHBOB, a TaKiKe ONBITHHIX
($yHZaMeHTOB Ha IUIomagKax ¢ I THHOM IPYHTOBHEIX YCJIOBHH HO NpO-
CaJJOYHOCTH MOTYT BBHIOJNHSATHCA HDH NPHPOJHOH BJAXKHOCTH C HO-
CJEAYIOIMM 3aMAYHBaHUEM I'PYHTOB HJIH B BOAOHACHUIEHHOM COCTO-
sinud. 1o nepBo# MeTOXHMKe HCIBLITAaHHA 32MaYHBAHHE NDOH3BOXAT
flocsie cTabuiiH3aniH OCafioK Ha HocJefHe#l CTyNeHH 3arpyskH, a 1o
_BTOPOA — Jl0 Haya/a 3arPysKH H APOJOJIKAIOT B TeYeHHE BCEro me-
-PHOZA 3arpyXxKeHus (HyHIaMEHTOR.

Ha nsomaakax co II tunom I'DYHTOBBIX ycnosm"x oo npocajgoy-
HOCTH DasjHYHBIC BHJABl OCHOBAHHH H KOHCTPYKIHH (yHZAMEHTOB
" JOJIKHB HCIBITRIBATBCHA, KaK NPaBHJIO, NPH HOJHOM IPOMayHBAHHH
fIpOCaZIOYHBIX .TPYHTOB H HPOSIBJIEHHH TIPOCaJOK OT -COOGCTBEHHOrO Be-
Ca ¢ H3y4YeHHeM BJIHSHHA Ha HCOLITbIBAeMble MACCHBH H KOHCTPYK-
IHH CHJ Harpyxalollero TPeHHUsA OT NMPOCaloK OKPYXKaIOIHX I'PyH- -
TOB. B 3THX CJIydasx rPYHTH 3aMadyHBAlOT B KOTJIOBaHAX ¢ pa3Mepa-
MH CTOPOH, GIH3KHMH K BeJIHYHHe NIPOCAXOYHOH TOJIIH, O OMHCaH-
#HO# BblIle MeTOJHKEe 3aMAYHBAHHA ONBITHBIX KOTJIOBaHOB. YILIOT-
HEHHAHe, 3aKpelVieHHble MAaCCHBbI, a TaKXe CBafiHHe KyCTH Ileneco-
 00pasHO HCHBITHIBATH NPH OJHOCTOPOHHEM 3aMaYHBAHHH C pdcmo-
JIOEHHEM KOTJIOBaHa Jis 3aMAavYHBaHHA BAOAb OJHOH H3 HX CTODOH.
Oputounble cBan W GyHAAMEHTH Clefyer pasMemiaTh B cpexnefi
YacTH 3aMavyHBaeMoro KoraosaHa. IIpH 3TOM ¢ y4eToM apMHpyIO-
1ero BAHSHUS cBafi W QYyHAAMEHTOB HA NPOCAAKY IPYHTA IIMPHHA
KOTJIOBaHa AOJMKHA ObITh He MeHee 0,8 H, a qnuna (1—1,2) H, rae
H — BeauynHa NpOCAJOIHON TOMIH.

IIpn MCOBITaHHH YIJIOTHEHHHX; 3aKpellJIeHHHX MacCHBOB HJIH

_ PasIMYHBIX KOHCTPYyKumi ¢yHaaMeHTOB Ha mJjowmankax co 11 tumom
TPYHTOBBIX YC/OBHI IO MIPOCAJOYHOCTH HArpyKeHHe HX BHeINHedl Ha-
TPY3KOH MOXKET POM3BOXUTLCA IOCJE HJH J0 3aMauyMBaHHA IPYHTOB
H IPOSBJIEHHS NPOCAaJAKH OT COGCTBEHHOro Beca. B IepBom ciayyae
BHayaJie ONpPEJENsIOTCA OCalKH YIJIOTHEHHBIX, 3aKDeIJIEHHEIX Mac-
CHBOB H (DyHAaMeHTOB IIPH NIPOCaikaX OKPYXAalOUWIHX TPYHTOB, a
3aTeM, IPH 3arDY>KEHHH HX CTYHEHSMH N0 pacueTHOH HArpyskH, J0-
TIOJIHHTEJNbHEE OCaJKH OT Harpys3kHd. 3ZaHHA HJIH cOOpykKeHH:. Bo
‘BTOPOM cCJyuae BHadaJle IPOH3BOAMTCS 3arpyxXeHHe MacCHBOB HJH
<{$yHIaMEHTOB TaKiKe OTJAe/JbHLIMH CTyNeHAMH n0 Harpysku 0,5—1
OT pacyeTHoH, 3aTeM BHINOJHSETCS 3aMauYHBaHHe I'PYHTa B KOTJIOBA-
He L0 IOJIHOTO IPOSABJEHHS NPOCajK# OoT coGCTBEHHOro Beca, IocJe
yero npy Heo6xo,rmmocm (pyﬂ,aamembr H OIBITHble MacCHBH HO-
TPYyHKaloT.

Ucnuirande cBait Ha nuomankax co Il THmoM rpyHTOBHX ycio-
BHI 10 IPOCAZOYHOCTH B OTAEJbHHIX C/Ay4asiXx BO3MOMKHO IPOBOLHTD
€ JIOKJIbHEIM 3aMaYHBAHHEM IPYHTOB Uepe3 JpPeHaKHEE CKBAXHHH,
KaK ®H Ha IJomajnkax ¢ I Tumom rpyHTosbe yeaosuit. Ilpu stom pas

. _
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ONpejelieHHs] CHJI HATPYXKAalOlero TPEHHUSI Ha CBAM HCIBLITAHMS Bep-
THKaZbHON BIaRjauBawoilell HArpysKOH MOJKHH JONOJHATBCS WCIH-
TAHMSIMH Ha BEPTHKAaJbHBIE BLHAEPTUBAIOIIHE HATPY3KH.

MHIKEHEPHO-TEOJIOTMUECKUE M3bICKAHKS
npPH REHOPMALMAX 3AAHHNK

HononunTtesbHBle HHKEHEPHO-T€OJIOTHUECKHE HM3LICKARus ¥ HC-
cJleJloBaHMe TPOCAJOYHHIX I'PYHTOB B CBSISH ¢ MOABJEHHEM H pPasBu- -
THeM JAedopmaunil B 3JaHHAX H COOPYXEHHAX NPOBOAAT AAs ycTa-
HOBJIEHHS] IPHYHH BO3HHKHOBEHHS HPOCAJOK I'DYHTOB H pa3palboTkH
npelioXKeHHH 1o obeclnedeHHI0 RaJjbHefiieli HOpMasnbHOR 3KCcHAya-
tanuu 3pannit. [losToMy [ONOJHHTENbHBlE HHIKEHEPHO-TEOJOrHYe-
CKHe M3BICKAHHf H HCCHeJ0BAHHS MPOCAZOYHHIX JICCOBHIX TPYHTOB
B OCHOBAHHAX CYUIECTBYIOUHMX 3JaHHH M COODYXKeHHH ,ILOJI}KHLI 1po-
BOJHTECS [0 TPEM OCHOBHEIM HAlpPaBJEHHAM:

06c/e/loBaHAIO COCTOSHHUS KOHCTPYKUMA 3NaHul, aHANH3Y nKe-
HEPHO-TEOJIOTHURCKHX YCJIOBHI yYacTKa - CTpOHTeJIbC’I‘Ba h XOSHHCT-
BEHHOH JeATEJNbHOCTH palona; :

MPOBENEHHIO JIOTIONHUTEbHEIX umKeHepHo reoJIOTHYECKHX H3blC-
KaHAK W HCCAeOBaHHN NO H3YUEHHIO H3MeHeHHA (H3HKO-MeXaHHie-
CKHX XapaKTepHCTHK TPYHTOB B IIpOLECCe CTpOHTEJIbCTBa 1 axcnﬂya—
TAlHY 31AHAH H COODYKEHHH; ‘

paspaﬁo'rxe MeponpuATHil 1o o6ecleueHuio ,uanbﬂenmem Bop-
MaJbHON SKCIIyaTallMH 3L4aHHH H COOPYXEHHH Ha OCHOBE aHanH3a
BO3MOYKHOIO - pasBmm{ HepaBHOMeprm ;LecpopMauxm rpyHTOE B OC-
HOBAHHAX:

O6cnea0Bauue "COCTOAHHS KOHCTpYKLlHPI 3JaHHH ¥ COOpYXKeHuH
H aHaJIM3 HHXKCHEPHO-IeQJIOTHYECKUX YCJIOBHI YyHacTKa CTPOUTENBCT-
Ba JOJ/DKHEL OHITH HallpaBJeHbl Ha:

- H3yueHHe W OIlMCaHHe KOHCTpYKTHBHbIX ocooe}mOCTen cyniecTey-
I0LMX 34aHUH H COOPYXKeHHi;

00C/eIoBaHHEe COCTOAHHA KOHCTPYKUHMR 3zannil H coopy}Kemm

H ONHCaHHE XapaKTepa uX AedhopMalHH;
yCTaHOBJICHHE NPOSABHBIIMXCS BEJHYMH OCafOK M NpPOCajor &yH-
JlAMEHTOB U I'PYHTOB OT MX COOCTBEHHOTO Beca;

c6op H CHCTeMaTH3alMI0 MATEePHaJOB IO HHXKEeHePHO-Te0JorHye-
CKHM H3LICKAHHAM H HCCJIEJOBAHHAM, BHIOJHEHHHM [0 Hauajia
CTPOMTENbCTBA 3JaHHH H COODPYKEHHH Ha yyacTKaX HX pacnoma&e-
HHs1 H Ha COCE/IHHX TepPHTOPHSX;

aHaJn3 XO3SHCTBEHHOH JesTeJbHOCTH paioHa pPacuoJoXeHns
3JlaHUH H COOPYXEHHH, BIUsgoueld Ha saMayHBaHHe TPYHTOB, OABEM
YPOBHSA FPYHTOBEIX BOX, H T. II.

Hayuyenne u omucanHue KOHCTDYKTHBHBIX 0COGeHHOCTel CymecT-
BYIOIIHX 3XaHHH H COODYXeHHMH HPOM3BOIMTCS B OCHOBHOM C TOUYKH
3peHHs] UX IPOYHOCTH, JKECTKOCTH, YYBCTBHTEJILHOCTH K HEpaBHOMeED-
HEIM JebopMalluaM IPYHTOB B OCHOBAaHHAX, BEJIMYHH JOMYCKAEMbIX
IJis HEX IpeJeabHbIX fehopManuil. i
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“TIpn oTCyTCTBHHM HaHHEIX HaGJIOJeHHH 3a ocagKaMu (QyHIaMeH-
TOB’ BO3MOXHEIE BEJHUHHA 0CAJOK M NMPOCaiOK MOryT OHITH onpene-
Jlénsl npn6J1mKeHHo IlyTeM HHBEJTHPOBAHHS OTAEILHBIX TOPHIOHTAD-
HBIX TWIOCKOCTeH KOHCTPYKLMH, K KOTOPHIM IIPH chade NpeibaBisloT-

- ¢ LOCTATOYHO KecTKHe TpeGOBaHHA HA FOPH30HTANBHOCTb NOJIOZKE-
HHuA. TakHMM TODH3OHTAJBHBIMH IIJIOCKOCTAMH B TIpaKAaHCKHX
3IaHUAX SBJAIOTCHA: LOKOJb (yHIAMEHTa, HOLOKOHHBIE NEPEeMBIYKH
nepBoro 3raxa, a B NPOMBIUIEHHBIX 3/IaHUAX — ONODHBIE TMIOCKOCTH
METaJIIH4eCKHX KOJIOHH, ONOPHbIE CTOIHKH TIOAKPAHOBBIX 6aJIOK ro-
JIOBKPI pesbe HOLKPAaHOBBIX nyTel, BEPX KOJIOHH. ' ’

“C6op 1 CHCTEMATH3AUMS MaTEPHAJIOB 1O _MHXKeHepHO-TeoJIorHye-
CKUM*H3BICKAHUAM W HCCNEOBaHUAM, BEIIOJHEHHEE [0 Hauana-eTpo-
HTEJBCTBA 3JaHM{ M COOPYXEHHH HA" y4acTKax HX PACHONOKEHHHT

" M Ha NPUJIEralollHAX K HUM COCENHHX Teppmopnﬂx NPOH3BOAATCA

¢ 1eNblo:

BHISIBJIEHHS HHX(eHepHo-reonomqecxnx -0cobenHocTeft yuactka
. pacnoJsioxkenns JeopMEPOBABINHXCS 3TaHHN H COOPYKeHAH, BRIIO-
‘yasi: THII I'PYHTOBHIX YCJOBHH IO IIPOCANOYHOCTH, BEJIHYHHY Mpoca-
JOUHOH TOJIIIM, BO3MOXKHbIe BeJUYHHLI IPOCANOK OT Harpysk# QyH-
AaMEHTOB H COGCTBEHHOrO Beca rPYHTa H T. IL;

"yCTaHOBJICHHS SAKOHOMEDPHOCTEH H3MEHEHHS CTENeHH TIOTHOCTH,
BJIAYKHOCTH, OTHOCHTEJbHOM HpOC&,ILO‘IHOCTH HayaJbHOIo Ipocagod-~
HOr'O [ aBJEHHS TPYHTOB B. IJIaHE H TIO- my61me O Hayaljia CTPoH-
TeJbCTBA; : .

" MOftyueHHs HCXOXHHIX NaHHBIX IJIsi 'COCTaBJEHHS WM’ 'YTOUHERHS

APOrpaMMbl ILOHOJIHHTQJIBHHX PIH}KEHepHO -TEOJIOTHYECKHX H3HICKAHHI

_H nccnenosaﬂun -

"Ilpu’ ananuse’ xo3AHCTBEHHOH lleHTEJIbHOCTH paitona, TAe pacno-
MOXEHH 8/1aHHA W COOPYXKeHHS, B IIePBYI0 OYepeAb YYHTHIBAIOTCA
PaxTopsl, BANAICIHE HA H3MEHEHHE BJAXKHOCTH TIPYHTOB, TOKBEM
YPOBHSI TPYHTOBHIX BOA H.T. I. K Takum (paKTopaM oTHOcATCA: pac-
MO/GKeHNne KOMMYHHKALHAR BOJABL HA 3aCTPOEHHON TEPPUTOPUH, KOH-
CTPYKu¥H BOAOBOAOB M HX AMaMeTP, HaJHUHE OPOLIEHHS H NONHBA
3eJleHbIX HacaX¢IeHHH, XapakTep H NyTH CTOKa aTMocdepHBIX H ta-
JBIX BOJ, PACIOJIOKEHHE eMKOCTeH 1 OaccelHOB JJIf BOLBL, BOLOXpa-
HHJIHIL, HX BJIHsSHAE Ha MOXBEM YDPOBHS TIPYHTOBBIX BOX, MOABEM
TPYHTOBBIX BOA HA COCENHHX TEPPHTOPHSAX H T. I

ﬂononHHTeJmHme HHIKEHEPHO-TEOJIOTHIECKHE H3bICKaHHS BHIIOJ-
HAIOTCST B OCHOBHOM C I1€JIbI0 H3YUEeHHs] H3MEHEHHsi: BIaXXHOCTH IrPyH-
TOB B OCHOBAaHHSX (YHZAMEHTOB; IOJIONKEHHS YPOBHS I'DYHTOBEHIX
BOA; CTeNeHH IJIOTHOCTH; OTHOCHTEJbHON MPOCAaI0YHOCTH U Haua/b-
HOT'G IPOcafQuHOTO AaBJEHHUs IPYHTOB.

Ilpn memocrarounom oGbeme NepBOHAYAJBHEIX HCC/IEIOBAHAH B
Tpoliecce AONOJHHTENbHBIX HSEICKAHHE JETaibHO H3yyaercs ofmiee
HHJKEeHEPHO-TEOJIOTHYECKOe CTPOEHHE YYaCTKA C ONMPeleNeHneM: TH-
N4 TPYHTOBHIX * YCIOBHi IO NMPOCaAOYHOCTH, BO3MOKHEIX BeJINYHH
TipocaioK rpyHTOB oT COGCTBEHHOTO Beca H T. IL.
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[To pesyabraraM JONOJHHTENbHbIX HSBICKAHHH H HCCJeJ0BaHHMi
yrounserca obiiee HHXKEHEPHO-TeOJIOTHYeCKoe CTPOEHHE HCCJexye-
MOr0 y4acTKa C y4eTOM HHIKEHEDHO-reoJIOTHYeCKOro paspesa, MJA
K310/ CKBAXKUHE! CTPOHTCH rpadHK H3MeHeHHS BJIAXKHOCTH IPYHTOB
10 rAyOHHe, a IS UYP(OB, Hapsily ¢ 5THM — rpapukn H3MeHeHus
06beMHOB Macch CKeJleTd, OTHOCHTEIbHOM! HPOCcai0YHOCTH H HaYalb-
HOTO NPOCaJ0YHOr0 AaBJeHHA N0 rayOuHe.

MeponpusiTist N0 0GECIeUCHHI0 HOPMaNbHOK 3KCIUIyaTaMHH fe-
()OPMHPOBABILHXCH 3XaHHA M COOpyXeHuil paspabaThiBAalOTCH HA
OCHOBE 4HAJH3a BO3MOIKHOIO JaJbHeHIIero MOBBILIEHHS BJAXKHOCTH
[IPOCa0YHEIX I'PYHTOB, NOABEMA YPOBHA I'PYHTOBHIX BOA H B CBHSH
C 9THM — IIPOTHO3a YBEJHYEHHS 0CaJ0K H MPOCAaNOK (yHAaMEHTOB
U TPYHTOB OT HX COGCTBEHHOro Beca, HPOYHOCTH, JKECTKOCTH 3JaHai
H COOPYXKeHHH, XapaKTepa HX ,ne(popmaum HT IL

Paspenll. NPOEKTUPOBAHME OCHOBAHMA
M OYHOAMEHTOB

Fnasa V. PACHET NIPOCAZOK rPYHTOB ¥ OYHRAMEHTOB

BMAL ﬂPOCAﬂO‘IHﬁ_X AEDOPMALMA IPYHTOB

Oco6eHHOCTH H XapaKTep PasBHTHSA NMPOCALOK JIECCOBLIX TPYHTOB
B 3HAYHTEJIBHOH Mepe OoNpeAesIOTCH HX HaNpPSXMEeHHHM COCTOSHHEM,
pasMepaMi 3aMa4yHBaeMoH NJOLIALH H/AH YBJIAa¥KHEHHOH 30HBI, CTe-
HeHbI0 NMOBHINEHHS BJAXHOCTH H Ap. pakTopamu. B yactHocTH, 3a-
KOHOMEPHOCTH NPOSIBJIEHHA NpPOCAaJKH B OCHOBAHHH q)yxmameﬂ'ros
Korjla npeobJjafaer MecrHasg HAarpyska oT QyHAaMeHTa, CyUlECTBeH-
HO OTJHYAIOTCA OT NPOCafAKH IPYHTA B IpeReNaX HHXKHHX CJI0eB;
BHI3BAHHOH ero coOCTBeHHHM BecoM. B cBf3H ¢ 3THM cienyer
OTHE/BbHO PacCMaTPHBATD NPOCAAKY OT HarpysKH QyHAaMeHTOB; Npo-
HCXOLAIYIO B Npefenax AcdopMHEPyeMOl 30HEH, # NPOCALKY OT COO-
CTBEHHOrO BeCa IPyHTa Ha MJollaAkax co II THIOM rpyHTOBBIX ycio-
BHIi, BHI3BAHHYI0 HANPKEHHBIM COCTOSIHHEM TOJbKO OT COGCTBEHHO-
ro Beca rpyHra. B cBoro ouepeib, OPOCalKH I'DYHTOB OT cOOCTBeH-
HOro Beca 3aBHCAT OT HIHPHHBI 3aMauyHBAeMOH HJM YBJaXKHEHHOX
30HH H HapsAy ¢ BePTHKAJbHHEIMU neq)opmaum{mx XapakTepHsyIoT-
Cfl TOPH3OHTANBLHBIMH llepeMel e HsAMH.

Hcxonst U3 BHILEH3/IOXKEHHOTO fIDH NPOEKTHPOBAHHM 3JAHHI H
COOPYKEHHH HA IPOCaAOYHBIX IPYHTax Ieeco00pasHO BBIAENATH
ClIeflyiolile OCHOBHEIE BHABI IPOCAXOUHHX Hedopmaumit {68]:

a) mpocalKH OT HAarpyskH, neperaBaemMoli (yHAaMeHTOM Sgp,
OPOHCXOJSANIHE B NIpefenax JedpopMHPYeMOfi 30HH OCHOBAHHS OT WO-
JOIBE (yHIaMeHTa O TJyOuHBI, HA KOTOPOH CyMMapHble BepTH-
KaJIbHEle HANPSsKEHHsS OT HarpyskH (yHJaMeHTa M COOCTBEHHOTO Be-

‘ca FPYHTA pAaBHb! HAYAJBHOMY NPOCAZOYHOMY MAABJICHHIO Pup,
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6) makcuMmanbHble IPOCAJKH IPYHTA OT COGCTBEHHOro Beca Sy o,

BOSHHKAIOIIHE [IPH NIOJHOM [IPOMAYHBAHHE BCeH NPOCaAOYHON TOJILH
BCJEACTBHe-HHTEHCHBHOIO 3aMauHBaHHA. TOJIH TPYHTa “HJH IIpR
TIO’bEME  YPOBHS T'PYHTOBHIX BOJ H NPOHCXOASINHE B HHXKHEHl YacTH
IPOCAZQUHON TOJIIH, HayuHasd C FIYGHHH, HA KOTOPOH BEPTHKAJb-
HHe HaNpPSHKEHHST OT COGCTBEHHOTO Beca PaBHH HayaJbHOMY mpoca-
JOYHOMY JaBJEHMIO pgp, H XO HHXKHEH IDaHHUH NpPOCaTZOYHOHK
TONMILH;

B) BO3MOXXHEIE NPOCAAKH OT co6cme}moro Beca rpyma S,,p e
BO3HHKAIOHEe IPH MECTHOM 3aMayHBAaHHH IJIOWIAAH IMHPHHOK Me-
Hee BEJHYHHBI HPOCAROYHOR TOJIIIH H NPOsBJIAIONMHKecT B Tol Xe dac-
TH IPYHTOBOI'O_MAacCHBa, YTO H MaKCHMaJbHHIE IIPOCANKH IPYHTA;

r) TOpH3OHTaJbHHE AedopMaluH — nepeMemienns Upyp, BO3HH-
Kaljolllie IPH NPOCaiKe FPYHTOB OT HX COOCTBEHHOro Beca B mpefe-
JiaX KpHBOJHHEHHON YyacTH IPOCafoYHOH BOPOHKH.

Kpome 9T0r0, B rHAPOTEXHHUECKOM H HDPUTAIlHOHHOM CTPOHTEb-
CTBE YUYHTHIBAIOTCS MOCJAENPOCAZOYHHE BepTHKaJbHHE AedopManun
Spp , TPOHCXOAAILHAE NIPH JJHTEIbHOM 3aMaYUBAHHH TPYHTA 3a CHET
cy(¢O3HOHHEIX IIPOLECCOB H KOHCOJNHAALHH TPYHTA.

Ilpu s10M HOJNHAs BEeJHYHHA NPOCAAKH (yHIaMEHTOB Ha njoman-
Kax co I Tunom rpysTtoBHX ycaoBuii OyAer paBBa cymme Spp -+
i+Snprp HIH Spp+Shprp - [IpH ImHpHHE " QYHAAMEHTHON NJIATH,
61u3KOf K BeJNHYHHE NPOCANOYHOH TOJIMIH, HOJHYIO BEJIHYHHY INPO-
CalKu CJeRyeT NPHHHMAThb PaBHON Spp, IPH COBMECTHOM yuere Ha-

DPsiKEHHH OT Harpy3kH ¢yHJaMeHTa H coGCTBEHHOro Beca IpyHTA.

B COTBETCTBHH C H3YYEHHHIMH 3aKOHOMEPHOCTSIMH pasBHTHS {IPO-
cajounbix Aedopmannii, MeXaHH3MOM NPOCAJZKH I'PYHTOB H B3aMMO-
ReficTBHA HX ¢ (QyHERaMeHTaMH IIpe[JIoKeHH O0oJjee COBEpIUEHHHIE
pacyeTHHE CXeMH H MOJYJH JedOpMamHH NPOCANOYHBIX JECCOBHIX
TPYHTOB ¥ paspabaThHBalOTCS MHXEHEPHHE H aHAJHTHYECKHE- METO*
JAbl pacuera npocapouHux gedopmauui. B nepsom caygae yuutnisa-
I0TCSl XapaKTep H OCOOEHHOCTH PasBHTHA IPOCaOUHHX Aedopmanuit
H 9KCIEPHMEHTaJbHO YCTAHOBJEHHHE 3aBHCHMOCTH OT DasJHUHEIX
aKTOPOB M OCHOBHHIX XapaKTePHCTHK TpyHToB. MaremaTnyeckoe
onucaHne NoNyuyeHHHX HOBHIX cXeM H Mojejefl medopmanuy npoca-
AOYHHIX JIECCOBHIX TDYHTOB H pellieHHe HX B (opme, ynoOHOA mad -
HHXXEHEPHOr0 HCHOJb30BAHHS, IIO3BOJHIO NMOJYYHTE aHAJNHTHIECKHE
METOZAHI pacyeTa NPocajoK H rOpPH3OHTAJbHEX DepeMemennit. Cie-

AYET OTMETHTDh, UTO KaXKAKH H3 3THX NyTell HMeeT CBOM IPEHMYIECT-
Ba H HEJOCTaTKH M NOJYTaeMHe DelIeHHs B PaBHON CTENEHH MOIYT
-ORITh MCHOJB30BAHK I IPAKTHYECKHX LIeJe,

HH}KEHEPHHG METOJHl pacyeTa NPOCALOK H I‘OpPISOHTaJIbelX ne-
peMelleHnli GoJsiee TPOBEPEHH! B IPAKTHKE NPOEKTHPOBAHMSH, NAIOT
BHOJIHE YJIOBJIETBOPHTENbHOE COBNAJEeHHE C PesyJbTaTaMH KCIIepH-
MEHTAJbHBIX H HBaTYPHBIX HCIBITAHHH H NO3TOMY OBIJIH BRJIIOYEHH B
CHnIl 11-15-74 [74]. AnajaurHYecKHe METOAH pacuera 0GHYHO AAIOT
Gonee CTPOTHE M, KaK NPABUJO, Oojee AOCTOBEPHHIE pesyanaTm
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H DEKOMEHAYIOTCS I IPHMEHCHHA NPH paspaloTKe THIOBHX pelle-
HHH, IDOCKTHPOBAHUHK, KPYIHBIX H KHJIBIX KOMILJIEKCOB.

I/IH}KeHeprIe METOJH PEKOMEHIYEeTCsl HCIIQIb30BATh NIPU pacqe—
Tax Ipocaiok GyHAAMEeHTOB Snp , MAKCHMAJbHBIX H BO3MOXKHBIX IPO-
CafOK . [PYHTOB OT cOGCTBEHHOrO Beca Spprp, TOPH3OHTAJBHLIX Iie-
peMelleHHH, -4 aHAJHTHYCCKHE IIPH pacyere BOSMONKHBIX npocau.ox
TPYHTOB C YYETOM INHPHHBLI 3aMauHBaeMofi TIOIANH.

PACYET NPOCAJOK OT HATPY3KH ®YHAAMEHTOB

Conocrapyenne xapakrepa Ae(opManui u NepeMeileHui qacTyIL
TpyHTa NpPH OcCafke H IpoCajke YKasblBAeT Ha 3HAUATEJbHOE HX
CXOACTBO. DTO O3HAYaeT, YTO IPH Olipeie/eHHBIX YCJIOBUAX U JOIy-
HIEHHSX IPOCAJKy JECCOBOrO FPYHTA OT HArPY3KH (QyHZaMeHTa MOK-
HO paccMaTpHBATh KaK OCaJAKy CHJbLHO CKHMaeMOro BOJAOHACHILIEH-
HOTO TVIMHHCTOTO TPYHTA C COOTBETCTBYIOIIMMH MOLYJISAMHE Hedopma-
LHH, Koo uuueaTaMi QHIbTPALHE KM KOHCOJAHAAIHU.B CBA3H C 9THM
pacyer HPOCANOK I'PYHTOB OT HArpysku (yHIAMEHTOB B Ipefefax
AedopMHpYeMORt 30HBI MOXKeT OHITL BHIIOJHEH IO OTHOCHTEJbHOH
IPOCANIOYHOCTH HJM IO MOJLYJIO Aecpopmamm BOJOHACHIIEHHOTO
rpyuTa. Bosee npocroit ¥ MpoBepeHHbIH — NepBLIH MyTh. S
HpOC&JlKa dyHpamenTa OT €ro Harpysku B NpgAgax neq)opm .
pyeMO# 30HB! II0 OTHOCHTENBHOH IIPOCaLOYHOCTH onpeueJmeTc;i 'no

@opmyne

2 8np 1 hl my, ' (28)

rie Onp; — OTHOCHTENbHAs NPOCaLOuYHOCTD, OHpeﬂ,eJIHEMaH p;nﬂ KaK-
JOTO0 CJIOSI IPOCAJOYHOro TPYHTA B IipefiesiaX OCHOBAHHS, IIPH AaBJe-
HUH P, , PaBHOM CyMMe IPHPOJXHOrO XaBJIeHHA H TOMOJHHTEJbHOrO
JaBJeHHs] OoT .(pyHIaMeHTa COOPYKEHHsl B CepellHHe DacCMAaTpuBaer
MO0 C¢Jiosl; A; — TOJINIHHA TOrO 3Xe CJOS IPYHTA, cM; iy — Ko3bhhH-
LNHEHT YCApBHH paGoThl OCHOBAHHSA; 2 — YHCJIO 06}xnmaeMblx_cnoeB.,
Ha KOTOphle pa3bura ,uecbopMpreMas{ 30Ha.

Cymmuposanue 1o ¢popmyire (28) npoussogsr B npene.nax lIe(bOp-
MHPYeMOH 30HBl, HauMHasi OT NOAOWBHl (yHZaMeHTa H [0 HHKHeH.
T pPavHIE necpopmupyemoﬁ SOHBI, H YYHUTHIBAIOT ~TOJNBKO T CJOH,
OTHOCHTEJIbHAS, IPOCAJOYHOCTb KOTOPEIX IIPU (pam»nqecxom JaBJIeHAH
Sript ==0,01.

IIpH nofcyere Npocalku 1o gpopmyie (28) ,U,e(bOpMpreMYIO SOHy
pa3buBaloT Ha OTAeJbHEE GoJlee HIH MeHee paBHble 1O TOJIINHE CIOK
h; c yuerom JmTOJIOTHYecKOro paspesa. IIpu sToM. H3MEHEHHE CyM-
MapHOro AaBJIeHHS B Npejefsax KaxKJIoro BBIAENEHHOrO ClOoA py HE
JoJxHO nmpesnmare 0,1 MIla.

Jast nmonyyenus JOCTOBEPHLIX PE3YJIbTATOB B q)opmyny (28) BBer
JeH Koa(dHUMEeHT ycjaoBuit paboOTH M, KOPPEKTHPYIOUIHH YCIOB-
HOCTb METOAMKH J1abOpaTOpPHBIX HCNHITAHUA I'PDYHTOB Ha Ipocajfod-
HOCTb M YYHTHIBAIONIHH 0COOEHHOCTh IPOCaLKH I'PYHTOB OT HarPy3Kd.
" Ha ocHOBe craTHCTHYeCKON 00paloTKH 31 MCHBITAaHHS TAMIAMY
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naomanpio F=0,5—4 m? KoadHIMEeHT 7, B 3aBHCHMOCTH OT AaBJe-
HHA TI0 NoJomBe GYHIAMEHTa p M BeJHYHHH HayaJbHOro IPocafoy-
HOro JaBJIGHHS I'PYHTA Pnp DPaBHSETCA

M= 0,5+ 1,5 (iﬂ) , ©9)

Po

rhe po — RaBienue, paBHoe 0,1 MIla.

BennunHa KosQQuuuenta 7, B 3aBHCHMOCTH OT PACYETHOH BeJIH-
YUHBI NIPOCARKH (PyHIaMeHTa Snp , HoficyHTanHOHA mo Qopmyae (28)
npu m;=1, paBuAeTCH _

1 .
: o . my=140,28,p/Supo, - (30)
rae Snp 0 — npocaﬂxa paBHas 1 cM. ]

JLiis nepBou 3aBHCHUMOCTH 10 dopMyae (29) Koa( puuneHT
‘woppessuux pasusercst r=0,87; nus Bropoii no ¢opmyae (30)
r=0,86.

Koa(p(bnunem ycnosnu paboTHL m; ONpEAENSIOT LJsd KaxKIoro
cJl0g I'PYHTA, HA KOTOpHIe pa36aTa Jepopmupyemas 3oHa. s aeH-
TOUHBIX (PYHAAMEHTOB INHPHHOH Gosee 3 M H MPAMOYIOJBHBIX MIHPH-
Hoit,60mee 5 M 712, IPHHIMAIOT TIO. KHTEPHOMSIAH MEXK Ay 3HAYCHHAMH,
SBryliceHHEIME 110 hopMyTam (29) u (30) um; =1. Ilpu YaCTHUHOM™
YCTpPaHEHHH IPOCAJOYHBIX CBOHCTB TIPYHTOB VILIOTHEHHEM HJIH 3a-
KpenJeHueM Ha ruay6uHy He meHee 0,5 b (b — mupuHa dyHnamenTa)
Kos(dHIEeHT /1, IPHHHMAETC PaBHBIM my; =1.

Pacuer mpocaiku ¢yHIaMeHTa N0 NPHHHUNY OCALKA ¢ HCIOJb3O-
BaHHEeM JAHHBIX TOJIeBbIX HCIBLITAHHIl JIeCCOBHIX I'PYHTOB IUTaMIaMHK
NPOH3BOLAT 1O (opmyae - .

© Sp=p N A s, - @D

rae n — 4HCJO CJI0eB, Ha KOTOpHe pasbuTa JedopmupyeMas 30Ha o0c-
HOBAHHS; p3 — NOJAYCYyMMa BePTHKAJbHBIX HOPMAaJbHEIX JaBJeHHH,
MITa, BosHuKalomKX HAa BepXHell W HIKHel rpaHuuax [ ¢Jos rpyHra
OT JaBJieHHs, NepefaBaeMoro (PyHAaMeHTOM H cOOCTEEHHBIM BecoM
rpyHTa; h; — TOJIIIHHA [-I'O CJIOos, cM; f§ — OespasMepHbll KOG PHIH-
€HT, NpHHHMaeMblll paBHEIM 0,8; E — mMoznysab fedopmandy iro €Jjios
rpynra, MIla, B BOJOHACHIIIEHHOM COCTOSIHHH, ONpelensieMbIl B- IO-
JIEBLIX YCJIOBHSX, H IPHHHMAaeMbIll 3aBUCAILHM OT HarpyaKH Ha rPYHT;
S — pacuetHan ocanka ¢yHLaMenTa, BHUYHCAAEMas No MORyJIIO Zie-
(bopMamm IPOCanoyHOTO IpyHTd npn NPHPOJHOH MK ycT dHOBHB-
Ieiica BJIayKHOCTH.

Cuaefyer cuuTaTh, YTO 3TOT npneM pacdeTa HpocajkH q)yHnaMeH-
Ta TpeOyeT BBHINOJIHEHHSA JOBOJBHO TPYJOEMKHX HCIIBITAHHH IPYHTOB
.IITaMnaMH Ha pAasJHYHHX myénﬂax C YCTAHOBKOW rayOuHHHX
Mapox. - :
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PACHET MAKCHMAIJIBHBIX M BOSMOM(HBLIX NPOCAAOK T[PYHTOB
OT COGCTBEHHOIO BECA

MaxcuMaJibHEE BeJHIHHB NPOCAAKH Sgprp OT COGCTBEHHOIO Be-
ca IpYHTa, NPOSBJAIOUIECA NDH €ro HHTEHCHBHOM, 3aMayYHBaHHU
CBEpXy LIIHPHHOR He MeHee BeJIHYHMHE! NPOCAJOYHOH TOJIUM HJH NPH
HobeMe yPOBHA TPYHTOBBIX BOJ, ONpeJeasioTcsl NO (povaxyne (28),
B KOTOpPOit cCyMMUpOBaHHe NPOHsBOAHTCH (cM. puc. 10):

HPH OTCYTCTBHH BHEIIHeA HArpyskH, a Takxke IPH HAJHYHH YSKHX
¢yHramMeHTOB, KOr/la ue(popanyemaﬂ 30Ha OT HArPysKH pyHAaAMEH-
T4 He C/IHBAETCH € 30HOH MpOCajKH rpyHTa OT COGCTBEHHOrO . BECa
TOJIBLKO B IIpefiesiax 3TOH SOHHL; v

IpH TOXbeMe IPYHTOBHIX BOA HJIH MpPH Me;meHHOM NOBBILICHHHI
BJIaXXHOCTH B Ipejeax TOH YacTH 30HH IIPOCAAKH IPYHTa OT €00-
CTBEHHOI'0 Becd, B KOTOPOH NIPOH30IJIO COOTBETCTBYIOLIEE HOBSHIIIE-
HHE BJaXKHOCTH;

IpH WHPOKHX (yHIaMEHTax H YACTHYHOM HaJIOXeHHMH jedopMH-
pyeMoi 30HBI OT HX HAarpy3kH Ha ne(opMHPyeMyI0 30HY NPOCaXKH
OT COGCTBEHHOrO Beca I'PYHTa, HaUHHASA C JIyOHHB, Ha KOTOPOH cyM-
MapHBle HaNpsKeHHsd OT cCOOCTBEHHOrO Beca I'PYHTA H HArpysKH QyH-
JaMeHTa HMeIOT MHHHMaJIbHOe SHaueHHE, H J0 KPOBJIH Hempocanod-
HOT'0.IPYHTA. .

Tosmuea 30HH IpOCaiKH OT COOCTBEHHOT0 Beca I'PYHTA YYHTHI-
BaeTcd OT IVIyOWHB, Ha KOTOPOH BepPTHKAaJhbHBIE HaNmpsKeHHs OT
co6CTBEHHOrO Beca IPyHTa PaBHH HAYAJIbHOMY IIpOC&}.IO‘lHOMy AaB-
JICHHIO.

IIpu pacuere MaKCHMAJbHOM BelHYHHEL npocajmu Suprp OTHOCH-
TEJBHYI0 NPOCAZOYHOCTh Onp ONPERENAIOT AJA KaXXJOoro ¢/os rpyH-
- 'Ta B NpeJenax 30HB NPOCAAKH NPH NABJEHHH, PABHOM HPHPOJHOMY
JNaBJEGHHIO BCcepenuHe paccMaTpHBaeMmoro cjos. Ilpu atom mnpoca-
JIOYHYIO TOJILLYy pasOHBAIOT Ha OTHEJbHBEIE CJOH TPYHTa TOJIHHOH
He GoJiee 2 M B COOTBETCTBHH C JIMTOJIOTHYECKHM Da3pe30M H YUUTH-
BAIOT TOJIbKO T€ CJIOH IPYHTa, OTHOCHTENbHAS NPOCAZOIHOCTE KOTO-
PHIX 0gp =>0,01.

Koaddunuenr ycaoBuit pa60TbI 1, OTPAXKAIOIIUA OCOBEHHOCTH
[IPOCaKH pPas3JHYHBIX JIECCOBEIX FPYHTOB, DPEKOMEHAYETCA HPHHH- -
MaTh IO PEe3yJbTAaTaM ONHTHBIX AAHHBIX JJfA KaXAOr0 PEerHoHa Kak
OTHOIIeHHe (haKTHYECKH 3aMepesHOil NpPocafkH K pacyeTHOH, a mpH
OTCYTCTBHH ONHITHBIX XaHHBIX AONyCKaeTcs NPHHHMATh my =1,

Cienyer OTMETHTb, 4TO (paKTHUecKass BeJHUHHA Ko3ad¢HIHeHTa
ycaosuil paGoTH my IIpH Ipocajike OT cOOCTBEHHOro Beca OOBIYHO
CYIIECTBEHHO OTJIHYAETCS OT €XHHHI(BI M JJs OCOJBIUHHCTBA PaioHOB
Cpenueir Asum, Kasaxcrama, 3akaBkasbs, CesepnHoro Kaskasa,
Ilpunuenposbs paBHHeTCS{ 0,9—1,5, a s IIHenponeTpOcha
0,4—0,8. .

SHaaneJleme H3MEHeHHS Koa(ddHIHeHTa ycaoBHi paboTH
BBI3HBAIOTCA BJHMSHHEM IEJIOTO Psfia (PaKTOPOB: YCJIOBHOCTBIO HpH-
HATOH pacyeTHOH CXeMBl NPOCAaJAKH, HNOIrPENIHOCTAMH JabopaTOpHO-

N
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TO onpelesieHHs OTHOCHTENIbHOH NPoCcaJOoYHOCTH, HEyueToM THAPOJAH-
HAMHYECKHX CHJI NIpH Npocajfke TPYHTAa, BO3MOXKHHM HabyXaHHEM
TPYHTOB IIDM YBJaXXHEHHH, BHIETaUHBAHUEM coJiell H Jp.
B03MOXHYI0 BEeJHUYHHY DPOCAJKH TPYHTa OT cOOCTBEHHOTO BecCa
Stp.rp Ha muomazgkax co II THIOM rPYHTOBHIX YCJOBHH MO TIPOCaNOY-
HOCTH NIPH MECTHOM KPATKOBDEMEHHOM 3aMAauHBAHHH H3 HCTOYHHKA
IHPHHOK b MeHee BeJIHUHHE IIPOCAJOYHOH TONIH H peroMeHpyercs
onpeneNaTh B 3aBHCHMOCTH OT MaKCHMAaJbHOH BEeJHUHHBl IPOCAIKH

Smprp H napaMmetpos b u H no gopmyJe

5. b b !
np.rp = rh:p.rp ]/F (2 — F) . (32)

PAC'-IET NPOCAAOK NPH HANMYHH MAnoaononPOHuuAEMblx
°  3KPAHOB

IIpu uacTHYHOM YCTDAHEHHH NPOCAZOYHHIX CBOHCTB JIECCOBHIX
IPYHTOB NyTeM NOBEPXHOCTHOrO YIJIOTHEHHS TSXKeJHMH TpaMOoBKa-
MM, XMMHYECKOTO 3aKpeIlJIeHHs, 00eCNeunBaIolleM Pe3Koe CHHEKEHHE

. Koa(hHunenra (pHJIpraunn, a Takxe IyTeM ycTpoHcTBa I‘pyHTOBbIX
fopymex B npenenax BCed MJO-
MAJH DacnoJIOXKEeHHs 3JaHHA

. RJIH - €COOpPy:KeHHsA, YIVIOTHEHHLIH
MJM _3aKpeIVIeHHBIH CJOH BEIION-

_HSIeT pOJi  MAaJIOBOJONpOHHLAe-
MOro sKpasa, IPensATCTBYIOUIE- .
TO MHTEHCHBHOMY YBJaXHEHHIO
HHXeJeXXaMHuX  IpOocajoyHHX
TPYHTOB ochHoBanus. B srux cay- : ,

! ] , .
YagX 4Y4CTHYHOE 3aMayMBaHHe ‘\%: e

HX-BO3MOKHO OyZeT JIHIIb H3 HC- R S A = <
TOUHMKOB, pPACIOJNOKEHHLIX 3a r a7 S
npejenamu sgpana (puc. 31, 8), 65”“ _

MM HENOCPENCTBEHHO  yepes ‘ e e
MaJIOBOJONPOHHIIAeMbI  5KpaH — M

(puc. 31, 6) U3 HCTOYHHKOB, pac- N

e

ROJOXEHHBIX B 3JaHHAX H CO- §
OPYXEHHSX. " ~
-3aMa'mBaHHe rPYHTOB 3a Pre. 31. Cxema k pacuery npocanox
.DpelleJaMH 9KpaHA MOXKeT mpu- PR HAMHIHH ﬁ;g;goﬁo“po’m“aemm
BECTH K HHTEHCHBHOMY YBJaXK- 4 — monepeunkl} pagpes; .G—Kpmme npo-
HEHRIO  IPyHTA TOA SAAHUEM L M merounnna,  pacnoomemnoro - oo
TOJBKO B ero HHUXHHX cjosx. B npexe:;amn 3KpaHa; f, g, 3 — dyrRamMeHTH.
‘CBsI3H C 3THM BO3MOXKHAas BeJH- :

4MHAa TNPOCajJKH OKAaXKeTcs 3HAUUTENBHO MEHbIle MaKCHMAaJbEOM
Spp.rp, XAPAKTEPHON [JS PacCMaTPHBAEMOro yuacrka. [lns ee cHH-.
MEHHs pasMepbl MaJIOBOAONDOHHIAEMEIX SKDAaHOB PEKOMEHAYeTcs
YBeIHYHBATb B KaXAYI0 CTOPOHY OT 3iaHuA A0 2—4 M. IT0 Mepo-
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npuaTHe Ha INIOLIAAKAX, CJIOXKEHHBIX MIPOCAXOYHBIMH TpyHTamu [

THIIA, OGBIYHO NPHBOJAHUT K IOJHOH JHKBHIALHM IIPOCAJKH CPYHTA.

Pacyer BO3MOXHEIX IPOCAJIOK TPYHTa OT COGCTBEHHOTO Beca HA ILIO-°
mazxax co II THIOM TPYHTOBHIX YCJOBHH B 3THX CAYyuasx CJexyer

IPOM3BOJMTE MO hopMyse (28) ¢ yueTOM peasibHBIX PasMepoB 9Kpa-

HOB, PasMepOB H PACHOJIOKEHHS HCTOYHWKOBE 3aMajyuBaHHA MO OT-

HOUIEHHIO K 3/AHHIO U T. IL. (cm. puc. 31).

Ilpn 3amayMBaHHH Yepe3 MaJsOBOAONPOHHUAEMHBIH 3KpaH HOBbI-
LleHHe BJAXKHOCTH [OACTH/JAIOIIHX ero IPOCAafOYHHIX JIeCCOBBIX
IPYHTOB onpenensiercs (UIbTPAUHOHHBIMH XapaKTepPHCTHKAMH 9K-
paHa. Beaencrue Toro 4to Ko3GGUIHEHT GHALTPALUH YIIOTHEHHO-
ro rpyrta B 10—100 pa3 HHXKe, yeM B €CTECTBEHHOM COCTOfHHH, ye-
pe3 Hero MOXeT MPONTH BecbMa OrpaHHdeHHOe KOJIHYECTBO BOJHI,
HEeIOCTATOYHOE IJI TOJHOTO BOJOHACHIIEHHs NOACTHJIAIMEre
IPYHTA H NOJIHOTO NPOSBJIEHHUs ero NpocanKH.

B coTBeTcTBHH C 3THM IPOCAJKY TPYHTOB HHIKe MAaJI0BOOTIPO-
HUIAeMBIX 3KPAHOB S°yprp DPEKOMEHAYETCS ONpPEeAeSTh C YueToM
BO3MOXKHOH CTENEHW NOBBLIIEHHS HX BJAMXKHOCTH 10 OTHOCHTEJBHOMR
IPOCATOYHOCTH Bpp.w, BEIUMCISIEMOR [0 Gopmyste (10) 1yist memosHo-
ro BOZOHACHIIIEHHS I'PYHTA:

Anaju3 pesyJbTaTOB ONpejeseHHs BJIaXKHOCTH JIECCOBHIX FpPYH-
ToB B 3anopoxbe ¥ HukomoJsie nokasaJj, uto MocJe JJHTEIbHOTO 34-
MayHBaHHs IPH OTCYTCTBHM 3KpaHa CTeleHb BJIaXXHOCTH MX M3MeHs-
ercqa B npenenax 0,80—0,95, a npu 3amMayuBaHRH Yepe3 sKpaH (IPYH-
TOBYIO NOAYLIKY HJIH YVIUIOTHEHHEBIA TAXKEJIBIMH TPaMOOBKaMH I'PYHT)
TOJLIAHONR He MeHee 1,5 M cTemeHb BJgaxkHocTH OJuska x 0,65. On-
HOBPEMEHHO C 3THM IO AaHHBIM SKCIePHMEHTAJbHEX HCCJIEeLOBaHMI
MOXHO IPHHSTb CTeleHb BJaXKHOCTH Grp , COOTBETCTBYIOLLYIO Ha-
yaJbHOR mpocamoyno#i BJaxHOCTH Wop, paBHoi B cpemnem 0,55.
Vicxonst us 9TOro OTHOCHTeNbHAS IPOCALOYHOCTD IPYHTOB Onp.w, Pac-
MOJOKEHHHX HHXe MaJOBOLONPOHHLUAEMOrO 9KpaHa TOJMUIHHOH He
Menee 1,5 M, npubsnuxenno OyaeT paBHa

Bap = (3p — 0,01) ‘“”ﬁfG—“+ 0,01 = (35— 0,01) 0,3 4 0,01. (3¢)

II.B H

[Mosyuennas no gopmyne (34) BenHyHHA OTHOCHTEJNBHOH IIpoca-
JOYHOCTH 8pp.w B LaJbHEHIEM HCIOJNb3YeTCs IIPH pacueTax Kak npo-
cazok (GyHAaMEHTOB OT MX Harpysku no ¢opmyne (28), Tak u Mak-
CHMAaJbHBIX M BO3MOXHHEIX HpPOCafOK TI'PYHTOB OT HX COOCTBEHHOro
Beca. ~
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PACUET PABHOCTH NPOCAROK M KPEHOB ®®YHHAMEHTOB

_PagHocTh mpocajok M KPEHB (YHAAMEHTOB Ha NPOCaJOYHEIX
TPYHTAX OUPEeAEIAIOT C YYETOM: THIIA TPYHTOBBIX YCJIOBHH IO {Ipo-
CalOYHOCTH; BO3MOXKHOU BeJHYHHBI NPOCAAKH; TOJIIHHK CJOS PO~
CaJI0YHBIX 'DYHTOB M HX OCHOBHEIX (DH3MKO-MeXaHHYeCKHX Xapakxrte-
PUCTHK; XapaKTepa pacHpOCTpaHeHHUs YBJAaXKHEeHHS B TOJIILe PYHTA;
paccTosHus MeXAy (dyHIaMeHTaMM H- Ap. HakTopoB.

B cBasuH ¢ TeM uyro HaHOOJbIIAg HEPABHOMEPHOCTb IPOCaJOK

. TPYHTOB HpOSABJSIETCS, KaK NPaBHJO, IPH TOJHOH ee BeJHUHHe, IJA
pacdeTa Pa3HOCTH NPOCAJOK H KPeHOB (YHIAMEHTOB NIPHHHMaeTCs
HMEHHO 3TOT, HauboJiee OmacHH# cayuad npu HauGojee Hebjiaro-
TIPUATHOM DACIOJIOKEHHH HCTOYHHKA 3aMAYHBAHHS 10 OTHONICHHIO

- K 3LaHHIO.

N - bu , 4
—'r-/ 0
< . J
A JO;
]
-
=
057 |poz Aéﬁzl | <]
| ' S
ly du . Ly

Puc. 32. PacuerHast cxema AJIsi ONpeAEJCHHs KPEHOB H PAa3HOCTH IPOCAajKH
$yHIaMeHTOB B npejenax AedOpMHPYEMOR 30HMI:

I — pyupamenr P-1; 2 — dyngament P-2; 3 — HCTOUHHK 3aMaunHBamusi; 4 — rpaEHIa
ana)KHeHHoﬁ somﬂ IpyHTa; 5——-Hmmmx rpanuna gedopMupyeMoit 30HEL

Ha mromanggax ¢ I THIOM IPYHTOBBEIX YCJIOBHH pasHOCTb Ipoca-
JOK H KDeHb OTACNbHBIX (PYHIAMEHTOB ONPEALIISIOT C YIETOM Orpa-
HHYEHHOrO 3aMayHBaHHS HHKHeH 30HBI OCHOBAHHA B ‘pefenax ray-
Guusl Ah (puc. 32), paBHoft _

- X
| . Ah_=~_h+hned,—h,,-—m, - (39)
rhe fi — ryOuHA" 3a/0KEHHS ¢yHnaMeHTa OT IJIaHMPOBOYHOI OT-
METKH; Agey — AeopMupyeMas 30HA OCHOBaHHS; hy — IMyOHHA pac-
TOJIOKEHH S HCTOYHHKA 3aMaUHBaHHA OT HOBEPXHOCTH IJIaHHPOBKH;
X — paccTosHMe OT Kpas ECTOYHHKA 3aMaudBaHHS JI0 pacCMaTpHBA-
eMOoH TOUKH; mz H  — To2Ke, 4T0 H B popMmyae (17).

. Houna yyactka ly (cM: puc. 32), Ha KOTOPOM MOXKET IPOSB/ISATh-

€5 HepaBHOMepHAs . fpocajgka. rpynTa, onpenemeTCH mo gopwmyie.
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L= (k4 hgey — hy) mp 1g B. (36)
PasHocTh NMpocajiok OCHOBAHHSA I0OJ, OTAENbHBIMH TOYKaMH JeH-
TouHOrO (pyHIaMeHTa A, Ha yyacTKe JJHHod [, ompezejsercs no

dopmye ‘

A, _Bnp W . (37)
FLe X — PAcCTOAHHe OT Kpas HCTOUHHKA 3aMauYHBaHUs A0 paccmar-
pHBaeMol TOUKH, H3MEHsIOMmeHcs OT HyJs 10 .

Kpen otnenpHOCTOsMEro (yHAaMeHTa BCJeJCTBHE MNPOCaAKH
rpyHTa ompejeJsieTcsi OTHOLIEHHEM PasHOCTH NPOCajKH Xpaes (yH-
JIaMeHTa, BHUHCASEMOH ¢ yueToM HepaBHOMEDHOTO paclpocTpane-
HHSL 3aMayHBaHHS B OCHOBaHHH (yHIaMeHTa B IIpefejaX IIyOHH
ot AI'y no Ah”; u ot AW’y no Ah”, (cMm. puc. 32) K mmpHBEe nogom-
BH (pyHIZaMeHTa B HanpaBJeHHH KpeHa.

Ha naomaznkax co II THIOM PYyHTOBHX YCJOBHH OTJeJbHO pac-
CUHTHBAIOT BO3SMOXHLIE BEJHYHHEE DPa3sHOCTH NpOCaJOoK H KPEHOB
(YHEXaMEHTOB OT HX HArpy3KH K OT COGCTBEHHOrQ Beca rpyHTa, Noc-
JIE 4ero MOoJyJYeHHEE Pe3yAbTaTH CKJaJbBalOT C COOTBETCTBYIOIHME
sHakaMu. [Ipu ycTpaBeHHH IPoCdNOYHHX CBOHCTB IPYHTOB B Npeje-
Jgax pe¢opMHpyeMoOl 30HH YUYMTHIBAIOTCSI TOJBKO Pa3HOCTH Npeca-
. IOK OT coOOCTBEHHOrO Beca IrpyHTa:

B oCHOBY pacuera KPEHOB H PasHOCTH NPOCAAOK (YHAAMEHTOB
OT coGCTBEHHOrO Beca IpyHTAa Ha miomagkax co II THmoM rpyHTOBLI®
" ycaosuil IpHHEMaeTcs obmiasi Kpusas NPOCAJIKH TOBEPXHOCTH TPYH-
Ta OpH 3aMayHBaHRH Ha- 3HayHTeJbHOH Tomazny (cMm. puc. 10 B
31) — xkpuBas anst Spprp . BHauUAJE ¢ YyUIETOM PeajibHOIO PacmoJo-
JKEHHS H pasMepoB HCTOYHMKA 3aMauyHBaHMS, TOJNLIUHE CJI0g [Ipoca-
IOYHEIX TPYHTOB, 2 TaK)Xe H3MeHeHHs OTHOCHTEJbHOH NpocalodHOC-
TH Ilo TayOuHe (cM. puc. 31) onpenendiorT BeJTHYHHY HPOCAAKH IPYH-
Ta OT COGCTBEHHOTo Beca B CpefHell YacTH 3aMayHBaeMOro y4acTka
Sip.rp- TIpH yCTpOHCTBE MaJIOBONONPOHHIAEMOrO SKpaHa Shprp BH-
YHCJAETCS C YYeTOM HeNloJIHOrO BOJOHACHINEeHHs- rpyHTra. [laiee.
onpenemxxoT BeIHYHHY paclpocTpaHeHHA YyBJaaxHerus L, panny
KPUBOJIMHEHOrO y4acTKa MPOCAajiKH I'PYHTA + H BO3MOXKHHE BesH-
YHHB NPOCAfOK GYHAAMEHTOB Sup.1. Sup.2» Sup.s . ITocse aToro mo mo-
JIYYeHHBIM BeJIMUHHAM NPOCANOK OTAENbHHX (PyHIaMeHTOB BHIUHCIA-
10T Pa3HOCTH MPOCAJOK MEXKAY HHMH, a II0 HAKJIOHY IOBEPXHOCTH
IPYHT2 — KPeHBl COOTBETCTBYIOIIHX QYHIAMEHTOB.

BennuHHE MaKCHMaJbHOH M BOSMOXHOW MPOCANOK MOBEPXHOC-
TH IPYHTOB OT HX COGCTBEHHOTO BeCa Spprpr B PA3JMUHEIX TOUKAX
KPHBOH MpOcajku oupenensior mo ¢opmyae (12), B KoTopo# pacuer-
Haf JHHA KPHBOJHMHEHHOro yJyacTKa NPOCaJKH IPYHTA OT ero cobcr-
BEHHOro Beca oupenessercs no ¢opMylie

r=H(0,5+ mgtgB). (38)
Ilpn Ba/MYHE MaJIOBONONPOHHHAEMBIX YKPAHOB H3 YNJOTHEHHHX
HJIH 3aKpellJleHHEX TPYHTOB TOJHIMHOH He MeHee 1,5 M MaKcHMaJb-
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Hble H BO3SMOXKHbIE BEJIHYHHE IIPOCAZOK IPYHTOB OT HX COOCTBEHHO-
rO Beca ONpeJeNAIoTCS ¢ YYETOM BO3MOXKHOH CTelleHH NMOBHIUICHHSA
BJIAXXHOCTH NIPOCaJOYHLIX I'PYHTOB, 3a/I€ralONIMX HHXKe 9KpaHa, AJsd
ABYX HamboJ/iee XapaKTepHBIX CJyuaeB 3aMauYHBaHHSA: o — HENOCPel-
CTBEHHO Yepe3 MaJIOBOLOIPOHHIaeMHl aKpaH (cM. puc. 31,6) nb6 —
H3 HCTOUHHKOB, PACHONOXEHHEIX 32 NpeAeNaMH 3Kpana (cM. pHc.
31, 8). ~-

Pasttocts npocaﬂ,ox dyraaMeHTOB, a Takxke npocaﬂ,xa OTJEJIbHHEX
TOYEK OCHOBaHHS TOJ (PYHAAMEHTAMH OT COOCTBEHHOro Beca IPyHTA |
- ONpeJeA0T ¢ YUIeTOM BO3MOXKHOIO Paclo/I0XKeHHsI HCTOYHHKA 3aMa-

YHBAHHASI N0 OTHOINIEHHIO K (pyHAameHnram (cm.pHc. 31), Marcumass-

" HO#% Shp.rp HIH BO3MOMKHON Spprp BeMYHESI IPOCAJKHE TPYHTA H T. I

Kpensl (yHIaMeHTOB iy, BOSHHKAIOIIHE NPH IIPOCAJKe IPYHTOB

OT HX COOCTBEHHOr0 Beca, ONPENEJAIOT KaK OTHOUICHHe PasHOCTH

IPOCafioK OTAEJbHBIX KPaeB (YHAAMEHTOB, BHYHCJSEMHX IO ¢op-

myne (12), umpm{e MOOMIBE q)y}mamema b B HanpapJeHHH
KpeHa:

’ [
Sty — sty 39)

b -

AHAHHTH‘-IECKHE METOAB! PACYETA I'IPOCAAOK TPYHTOR
OT COBCTBEHHOIO BECA . '

-~ ¥

Anannmqecxne MeTOAB! pacyera MpocajoK rpyHTOB oT 005CTBeH-
HOTO Beca OCHOBHLIBAIOTCS HA yueTe $OpPM H pasMepoB yBJAXHeHHOH
30HBI, B3aHMOJEHCTBHS YBIaXHEHHOTO H HEYBJIaXXHEHHOTO MaCCHBOB,
rpyHTa, BRIpAXkKalolerocs B BOSHHKHOBEHHH B IPyHTe apogHoro ag-
¢dexra [43, 58].

IIpn paurensHOM 3aMauyMBAaHHH NPOCAJL0YHOTO IPYHTA HENPEpHIB-
HO YBEJHYHBAIOTCH Pa3Mepsl YBJIaXXHEHHOH 30HBEI IO IIyOHHe H B
niane (puc. 33, a), ¥ B CBSI3H C STHM H3MEHSIOTCS OCHOBHEIE (DH3H-
KO-MeXaHHYeCKHe XapaKTepPHCTHKH IPyHTa. B mpegenax chopmupo-.
BaBIIEHCSH yBJAaXKHeHHOH 30HBI BJIAXKHOCTh IPYHTA HENOCPEACTBEHHO
NoJ samMauyuBaeMoll miomanbio 6JH3KA K NOJHOMY BOAOHACHIIEHHIO
W, a 3a IpefieslaMu ee yMeHbIIaeTcs 10 ecTecTBeHHOH W,

B COOTBETCTBHMH C H3MeHEHHeM BJIaXXHOCTH B Iipefesnax yBJjaX-
HEHHOH 30HBI H3MEHSIIOTCH MPOYHOCTHHE H Je(hopMalHOHHbLIE XapakK-
TePHUCTHKH rpyHra (cM. puc. 33, 6, 2, ), UpHUEM CUENJeHHe U MO-

Aynb pedopMalHH IPH BOAOHACHIIIEHHH- NPOCAJOYHHIX TPYHTOB

- ymenpmatbores B 1,5—10 Pas, a'yrol BHYTPEHHero TpeHns{ B 1,1—-
1,3 pasza.-

VisMeHeHHeM OCHOBHEIX qmsm«:o MeXaHHUECKHX XapaKTePHCTHK

. TPYHTOB B IIpefiesiaX YBJIaXKHeHHOH 30HHI ONpefessercs Xapakrep

HaIpPSXKEHHOTO COCTOSIHHS B MaccHBe I'pyHTa. B mepBOHauaJbHEIH

nepHo/J 3aMayHBaHHA, KOI'Zla HpocdlKa I'DYHTa OTCYTCTBYeT, BEpPTH-

KaJbHBE CXHMaloIde HaNpsikKeHHd o, B Npefejax cpelHell JacTH

YBJIa:KHEHHOH 30HH 3a cueT NOBHIEHHS 0GBEMHOrO Beca rpyHTa He-
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CKONBKO -yBesnuHBaiorcs (cM. puc. 33, e). B naabneiimeM, ¢ MOMeH-
Ta TOSIBJEHHS] NPOCajKH TI'PYHTAa M HapylUeHHS YCTAHOBHBIIEroCH
IPHPOJHOIO PAaBHOBECHS MeXKJy HAUpPAMXKEHHBIM COCTOSIHHEM H CKH-
MaeMOCTbI0O TPYHTa, paclpele/eHHe BEPTHKAJbHBIX HAUPSIKeHHA H3-
MeHsieTcs (cM. puC. 33, #¢) BCJEACTBHE TOTO, YTO B IIpOIecce npocal-

| rm——

a

— |

[T
J

>
===
snatiill]

T

KH MacCHB TPYHTa, PacloJiOxKeH-
HBli B .Tpejenax YBIaXKHEHHOH
30HHI, IE€peMeniaercsd BHH3, & OK-
PYyXKAaOIMHA  YBJIaXHEHHYIO 30HY
FPYHT, HMEIOIIHA  eCcTeCTBEHHYIO
BJIaXKHOCTb K 00JIee BHICOKHE TIPOY-
HOCTHEIE XaPaKTEPHCTHKH ¥ MAJYIO
CXKHMaeMOCTb, IPAKTHUIECKH OCTaeT-
csi B NOKoe. B 3THX ycJOBHAX OT-
HOCHUTEJILHOMY CMENICHHIO YyBJlaX-
HEHHOTO MaccHBa rpyHTa OyayT
NPEeNsITCTROBATh CHJABl CUEIJeHHSA
H TpeHHS KaK B CaMOM YBJaXHeH-
HOM MaccHBe, TaK H B 00OJactax
H3MEHEHHsT BJI4XHOCTH OT Wiy O
V..

Puc. 33. Xapaxrep u3Mei#eBHS OCHOBHHX
XapaKTEpHCTHK H HANPsXKEHHOTO COCTOSHHA
TPYHTa IPH NpocajKe ero OT COOGCTBEHHOrO

Beca:
@ — KOHTYp YBJIaXHeHHO! 30HE; H3MeHeHHHA Ha
rayGHHe 2Z: BRaXKHOCTH w (6); cuemnenus c¢ (8);
yraa BHYTpeHHero TpeHus @ (2); Momyas nmedop-
Manud E (0); BepTHKaJbLHLIX Hanps:keHHH ¢, 1o

Hagajia npocajike (e); To e, B mponecce mpo-
CajKH TrpyHTa (%); MPOCaiXH NOBEPXHOCTH rpyH-
Ta Srlp'rp (3); TOPHSOHTAJbLHHIX NepeMeHIeHHR

. Upg (@)

Puc. 34. K onpenenenHio BepTHKaNb-
HEIX HANpAXKEeHHH:

_a— pacdernas cxeMa; 6 — cXeMa Halps-
JKEeHHH, AeHCcTBYIOIIEX Ha 3JeMeHTapHBU}
cJ0fl TpyHTa ToMHHOH Az Ha rayGuHE 2.

N/
T |5
i an@;:aa;nuﬁ
—1—4— Xellx

]

Tak Kak 5TH CHJBl TPEHHS H CIHEIICHHs CTPeMsATCa yaeprKarb
CMENIAIONIYIOCT YaCTh MacCHBa B IIePBOHAYAJbHOM IIOJIOXKEHHH, TO
BEpTHKAJbHbIE HANDSXKEHHs CHUMKAIOTCA B CMellaloueHcs . YacTH -1
MOBHIIAIOTCA B MacCHBe FPYHTA, OKPYXKaIOUIeM YB/IaXHEHHYIO 30HY.

&0
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BesnenicTere 9TOro NPOHCXOAHT IepepaclpesieleHHe BepTHKAIbHELX
HalpsXeHHH OT COOCTBEHHOrO Beca IPYHTa H smopa HaNpsKeHHR
npuobperaer BEA, IpHBeJeHHNH Ha pxc. 33, or.

ITepepacnpenenenre HaNpSIKEHHA. B 3aMOYCHHOR TOJIIE Jlecco-
BHIX TPYHTOB IIPH TPOCaLKe HX OT COGCTBEHHOIO Beca 3a CYET TOp-
.MO3SIMIETr0 BJHSIHHS CHJ TPEHHUS H CIEIJICHHS MOXKHO OTOXIECTBIIATH
¢ apoyHHM apdertom [43, 58, 82].

.Ha xapakrep Hanps:KeHHOTO COCTOSIHHS TPYHTa B yBJaXKHeHHOE
30He CyLIEeCTBeHHOe BJIMAHNE OKashBalOT BOSHHKAIOHINE IIPH Hpocal-
Ke FOPH30HTAJIbHELE [ePeMellle s IPYHTa B 30HAX [OPH3OHTAJBHO-
ro pasymIoTHeHHs. IIpH 5TOM MacCHB IDYHTA TepseT CIJIOUIHOCTH
o' B HeM 06pasyioTcs:IPoCcafouHse Tpemuusl. B pesysabrate store
B3aHMOJeHCTBHE YBJAXKHEHHOH YacTH MacCHBA ¢ HeyBJaXkHeHHOK
Oyner IPOHCXOJHTB TOJBKO B JHHXKHeH ero yacTH, HauHHas ¢ IJIy6H-
HBI, 10 KOTOPO} NMPOXOAAT NPOCafOYHBIe TPEUIMHE. Bplme rayOuHE
pasBUTHA MPOCAJOYHBIX TPEIHH HAMpsKeHHOEe COCTOSIHHE T'PYHT&
Ioc/e MX NOSBJIEHHsI BOCCTAHABJMBAaeTcsl Ao HpuposHoro. B coor-
BETCTBHH C 3THM MOXKHO BBIJEJIHTH JBA XapaKTePHHIX COCTOSHHA H3-
MeHEHHS BeanKaanmx Hanpsi:eHHH B YBJaXHEHHOH 30He IpyHTa.
' 1-e cocTodHHE XapaKTepH3yercd TeM, YTO CIJIOMIHOCTb MAacCHBa
TPyHTAa, PACHOJIOXKEHHOr0 Hajx yBJIaXXHEHHOH 30HOH (cM. pHc. 33, a),
He HapylleHa M B3aUMOJeHCTBHe YBJAXKHEHHOH YacTH MacCHBa’
rPyHTa ¢ HeyBJaXKHeHHOH NPOHCXOAUT B mHpelenax Bcefi TiTyGHHER
3aMaudBaHHs, YTO MOJKHO YUYHTHIBATHCA IIPH peLIeHHH ‘ BOIPOCa
0 BO3MOXKHOCTH NOSIBJIEHHS IPOCAJIOK TPYHTOB IPH° orpaunqeﬂumx
pasMepax yB/JIaXKHEHHOH 30HHL

2-e cOCTOsIHHE BO3HHKAET HDH Hapymermn crmomHocm ‘MacCHB&
IPYHTa, PACIOJIOXEHHOTO BHIIE YBAAXKHEHHOH 30HH, H 00DPA30BAHHE
B HeM NpPOCaJOYHBIX TPEMIHH, 0 KOTOPOMY HOJKHEI ONPeeasiThCs
BePTHKaJbHEIE HANPSKEHHS IPH pacueTe BO3MOXKHEIX BEJHYHH IPO-
CaJIOK C y4eToM (GOpPMEI B PasMePOB yBJaKHEHHOH 30HEL :

Jas cayuas miockoft 3afauf, T. €. IPH 3aMayHBaHUH U3 NPOTSA-
JEHHOrO0 HCTOUHHKA, BePTHKAaNbHBlE HANDSKEHHS OT COOCTBEHHOTO
Beca IPDYHTa B YBJAAXXHEHHOH 30HE PAaCCUHTHIBAIOT IIPH IIPOH3BOJIb-
"HOH ee ¢opme B nomepeyHoM cedyerny (puc. 34, a). Ilpu stom npu-
HEMaeTcsl, YTO BJOJb TDAHMIBl YBJAaXKHEHHOH 30HB BHIIOIHSETCSE
yCJIOBHE NIPeesbHOrO COCTOAHHS.

Ctpy=oytge+ ¢, (40)‘

Tfie @ U C— Yrojl BHYTPEHHErO TPEHHUS 1 cuennenue JIECCOBOr'O TPyH-
Ta NIPH €CTECTBEHHOH BJAaXKHOCTH. _

[IpuruMas, 4To HOpMaJbHAasi KOMIOHEHTA HANPsKeHUH oy, AeH-
CTBYIOIlasi Ha WJIONmajKe, HAKIOHEHHOH IOX YIJIOM B K OCH 2, MOXKET
OLITL BHIpaKeHa yepe3 BePTHKAJbHOE G, H FOPU3OHTANbHOE G, Ha-
IPSIKEHHS 110 H3BECTHHIM (GOpMyJsaM

oy ==0, C0s? B + o, sin?B; | : (41}
8t



o, ==Cog, ) (42)

ty =0, 1g 9 [0+ (1 —C) sin?B] +c, (43)
rie § — Koa¢ddunuent 60KOBOro JaBJeHHs IPYHTa. o
PaccMaTpHBasi PaBHOBECHE BHIPE3AHHOrO 3JE€MEHTAPHOro cJod
rpyHta Ha riy6uHe z ToJMHOH dz (cM. puc. 34, 6), NIpHHHMaeM,
4TO BHPE3aHHBIA aJ1eMeHTapHHH cJI0f rpyHTa dz Ha pacTsdXKeHHe He
pabotaer, cxKaTHe 3TOro CJIOSI OT HaNpPSXKeHHui o, H 0,440, HHYTOXK-
HO MaJjlo H HEe YYHTHBAeTcCsl; BepTHKaJbHEIe CMellleHus cnoa dz oT-
CYTCTBYIOT. '
[TpoexTupys Ha OCb 2 BCE CHJIBI, AeHCTBYIOUIHE HA 9JIeMEHTaPHbIH
cJIol dz, Moc/eé COOTBETCTBYIOIHX Ipeo6pa3oBaHHi mosydaeM XHG-
thepeHNHAIbHOE YPaBHEHHE /IS ONPENENEHHS O,cp :
@5z cp tgB+ (tge—tgf) [E+ (1 —C)sin?f] ¢
+ Szep =To— , (44)
dz x(2) x(2)
rae {o— o0beMHas Macca BOLOHACHIIEHHOrO IPyHTA.
Juddepenunanpuoe ypasHenne (44) onucHBaer paciupejele-
HHE CPeJHHX BePTHKAJbHBIX HANpPAXKEHHH O,,, Ha IriayOune 2 HpH
npou3BOJbHON safaHHON ¢opMe YBIaXKHEHHOH 30HHI X=x(2) M

TOJYIHM

dx
tgf = —. 45
gh=— ) (49)
Y a
o -
. = S
b b s
'Ej_gﬂ b & b a
. s 8
’ p =y
AN B — — 14|
o
r J IN
|/~
J—— A q o
a ] s &
Puc. 35. Xapakrtepuoie $op- - Puc. 36.-3mo§m paclpeneneHHs
Mbl OYEPTAHHA YBJAXMHEHHBIX BEPTHKAJBHHX HanpseHHA. No
30H: JUIEHe cJlos Ha IJIyGHHe 2.

G — 00 BepTHKAaJAbHBIM HNDAMBIM;
6 — N0 TpameNHH,

Ilpy 3aMayHBaHHH uYepe3 CKBAXKHHBI HJIH IVIyGOKHe TpaHUIeH
oyepTaHue YBJAXKHEHHOH 30HH MOXKET OBITh -IPHHATO C HEKOTOPH-
MH NpHOIMMKEHHSMH B BHAE BeDTHKAJbHEIX NpsMbIX (pHc. 35, a).
B srom caydae, npuHiB B Aup@epeHIMANbHOM YDaBHEHHH Yroi
B=0 u x(2) =b’, mocjie ero UHTErPHPOBAHAA HPH TPAaHUYHOM YCJIO-
BHH OZCP’z=0=O TOJIYYHM -
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ltgo
cch=—”7°_“L(1—e 5’ ) (46)
Lige )

IIpu 3amauuBaHUH JIECCOBHIX I'DYHTOB C IUIOIIajell 3HaUHTEbHOH
mupHEH (0GhyHO Gogee 0,3—0,5 H, rae H — ray0Ouna npocanoynoi
TOJIIH) yBJaXXHeHHas 30Ha HMeeT ¢opMy, OJH3KYI0 K TpamlelHH
(cM. puc. 35, 6). Ilpn aToM. pacnpocTpaHeHHe BOAL B CTOPOHH 0e3
6OJIBIIKX MOrpelHocTell MOKeT GBITh PHHATO 10 IPSIMBIM, HAKJIOHEH-
HBIM NOJ yrJioM P X BepTukaJu. [Tocie uHTerpuposanus Iudpdepen-
TMaJTbHOrO ypaBHeHHs (44) ©PH oOuUepTaHHH YBJAKHEHHOH 30HE
x(2) =b'z=0b"+2zigP ¥ TPaHATHOM YCIAOBHH G ,cp } 2:% JAJs aHHOTO

CIyuast S, OYyNeT UMETb BHA:

. b 3 b A‘ tg B v t b
"ch=(’£—‘_70 )( ) —'::_"i"l'o’z—g;p-l-_':(‘”’)

A+1gf J\ & +2igB A+tgh

A=tgf-+ (tge —tgP) [+ (1 — ) sin?f]. (48)
Ilpu pasBHTHH HPOCaJOK I'PYHTOB H 06Pa3OBAaHHH IPOCAJOUHHX
. TPellHH B BepXHeH YacTH TOJIIH N0 Bcell ry6HHe HX PA3BHUTHSA BOC-
CTaHaBJHBaeTCA IIPHPOAHOE HAIpPSXKEeHHOE COCTOSHHE TpYyHTa H
Ozp =Y?2, a HHXe IpH 2>h,; HauuHAaeT CKa3HBaTbCS CAEPIKHBAIO-
Iee BJHHHE HEYBJIaJXHEHHOTO MacCHBa TpyHTa. Pacmpenenenne
CpelHHX BepPTHKAaJbHEIX HAlpPSIKEHHH B IpyHTe, HauyHHAs C rJIyGHHH
2>hy , Aaus paccmMaTpHBaeMbix HauGoJiee pacnpOCTPAHEHHHX GOPM
YBJIaXKHEHHBIX 30H NOJIYYaeTCsi IyTeM HHTerpupoBaHHA AHpGepeH-

LHAJNBHOTO yPaBHEHHSA (44) NpH rpaHHYHOM YCJIOBHH °ch|=;£7:‘, . B

PaBHO 4JISd YBJAXKHEHHBIX 30H IIO: BEPTHKAJIBHHIM HOPAMBIM

—~Ctgo oy
’ bl —c\ —grr g8 | blo—c
°ch=(Tth¢——L)e o 2 (49)

rae

(tge Cige
Tpanenux atgs
, p b kgt b + hrylgB\ "'
Ozcp = <Tohrz+7’_70 A+Tt‘g§'ﬁ )( b'-}-z;ggﬂ ) -
_° b+ ztgp 50)
. +To_—A+tg? . C . (50)

Pemenue 3a,uaqn pacuera CpPeAHHX BepPTHKAJbHHX Hampsixe-
HU OpU OTPAaHUUEHHBIX HCTOUHUKAX 3aMauMBaH#s, MMEIOMMX B Mad-
He dopMmy KBajparTa, IPAMOYroJIbHHKA, KPyra, J/UIHICA, NOJYYEHO
110 aHaJOrHH C NJOCKOH 3ajgayeli. Kak MoOKa3bIBalOT HaGAIOAeHUS 3a
pacnpocTpaHeHHeM BOJH OT 3THX HCTOYHHKOB, a4 TaKXe 3a MPocaj-
KaMH IPYHTOB, 00JaCTH MOBBIUEHHOH BJAaXHOCTH H 30HH Pa3BHTHA
NmpoCaflok B ILlaHe NIPH 3aMaYHBAaHHWH IPYHTOB M3 KBajpaTHHX HC-
TOYHHKOB HMEIOT HOpMY, 6JIH3KYIO K KPYTY, a IIPH IPSAMOYIONbHLIX —
K saauncy. [losToMy Bce mepeunciensble BHIIe (OPMH HCTOYHHKOB
8aMaYHBAHHsS OrPaHAYEHHEIX Pa3MepoB B Iiake Moryr GblTbh cBeje-’
HBEl K OTHOH. .0b1eli — 3JIJIHNTHYECKOH thopme.
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Ilpu saMauHBaHM¥ TPYHTa Ha BCIO BeJHYHHY NPOCAJOYHOH TOJ-
Y ¥ TpalelleHfanbHOl ¢dopMe yBJaXKHEHHOH 30HH (puc. 35, 6)
CpejiHie BepTHKA/NbHbIE HANPSAKEHHS B yBJaKHEHHOM I'DYHTE B CJy-
4ae OrpaHMYeHHBX B I/IaHE HCTOUHHKOB 3aMavYMBAHHS ONPeAe/IsIoT-

¢ H3 pewleHHs AupdepeHIHAIbHOIO YPABHEHHS

"dogep s L(z)AR)(tge—tgB) +=ld(2)+o()]tgp
dz zep S (2) -
e LG |
1—e 52, 61)
TIe ‘ /2

(2 -+ 2 tg B4) cos? £ + (&, + 2 tg P4 sin® ¢ dt; (52)
(2o + 2 tg 8% cos3 £ + (6, + z tg B)? sin?¢ ’

A()=0+(1—0)sin?B; . (53)
S(2)=mw(a,+2tgB)b, + 2 tgb. (54)

Briuucsiennsie mo dopmynam (44), (46), (47), (49) — (51)
CpejlHHe BEePTHKAJbHbIe HANPSAKEHHS O,ep C YUETOM B3aHMOACHCTBHSA =
YBJIaXKHEHHOTO U HEYBJaXXHEHHOTO MACCHBOB TDYHTOB B Ipejesnax
HHXKHEro cJIosl Ha INIyOHHe 2 pacHpelensioTcss HePaBHOMEPHO IO
€ro JJIHHe, TaK KaK CIepIKHBAIOIlee BJIHAHHE B HaHOO/bILIeH crelle-
HH CKa3blBaeTCA y MPAHHUB! YBJIAXKHEHHOH 30HE H B MeHblllel cTele-
HH B cpenHell yacty ciod. JJanHBe IONEBHX HCCIeNOBAHMA IIOKA3H-
BaT, YTO INpocajkKa TPYHTA HposABJsSeTcs TOJbKO B lpefenax
yBJIa:xKHeHHOH 30HHE. CJeJ0oBaTe/NbHO, MOXHO HPHHATDH, YTO Ha rpa-
Hulle YBJIaXKHEHHON 30HBl BEPTHKAJbHBIE HAMPSKEHHS CHHXKAIOTCA
JI0 HayaJbHOTO NPOCALOYHOTO AABJIEHHS pPnp » 1OTZA B cpelHell yac-
TH YBJIAXXHEHHOH 30HHL CHIDKEHHE HX YMeHbllaeTcsd U (akTHueckas
BEeJIHYHHA BePTHKAJNbHEIX HANPAXKEHHH 0, OyIeT U3MEHAThCH B Ipe-
JeJlax OT Pup [0 O, (DPHC. 36). B 3aBHCHMOCTH OT 3HAYCHHH pPpp ,
O';t:p % 0,, IPH H3MEHEHHH 0 IO JHHEHHOMY 3aKOHY BO3MOKHH
TPU XapaKTepHble SMIOPHl M3MEHEHHS (aKTHYECKHX BEPTHKAIbHHIX
HaNpsKeHu# o, 0 IJHHe pacCMaTPHBAEMOro CJA0A TpyHTa i:

a) mo TpamneuuH, Korga HpH CPaBHHTE/ILHO HeBoJBIIOM CHHXKe-

HHYW BePTHKAJIbHBIX HAIPSIKCHHH Ozcp B CPEAHER HacTH CJI0g { Ha

Yy4YacTKe a q)axmqecxue HaNpAXKEHHSA G, HAOCTHTal0T MaKCHUMaJlb-
HO#H BeJIHUUHE g, H HPH 3TOM IJIHHA YuacTKa a onpenenﬂe"rca u3 -

BEIpaXeHH: (pnc 36, a)

Mﬂ=4§

o= e TP %, (55)
Gze — Pnp .
6) mo TPEYTOJILHHKY C MaKCHMaJbHOH BeJHYHHOH o,; B CepeluHe

<Jiosi, paBHOK 0,=0,. (pHc. 36, 6);
B) IO TPEYTONbHHKY, KOTAA TPH 3HAYHTETHHOM CHHXKEHHH cpeli-

HHX BepPTHKAJbHBIX Hanpmxe}mu O‘ch MakKcHMaJbHasd BCJHUHHA
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¢aKTHYECKHX HampsiKeHHH ¢, B CPelHeM CJOe MeHbile -0, H PaB-
HACTCH (puc. 36, 8): :

i =Pu+2 (°Z cp pnp) (56)

Pacuer npocanox JIeCCOBHIX I‘pyHTOB oT coOCTBEHHOT® Beca
¢ yderoM (bOpMHl H pasMepoB yBJaXKHEHHOH 30HBI HAYHHAETCS C OIl-
peJiesienHsi BO3SMOXXHOCTH HX NposiBienus. JJist sToro BHavaje B CO-
OTBETCTBHH C BO3MOXHOH (opMO#l U pasMepaMH YBJIaXKHEHHOH 30HBI
10 MPUBEACHHBIM BHIIe GOPMYJIaM ONpPEAENSIOT CPEAHNE BePTHKANb-
HblE HANPSIKEHHS O,p H Oy B YBIAXKHEHHOM IPYHTE IPH OTCYTCT-
BHH IPOCaJOYHLIX TpelluH. Jlajnee HOJyYEHHBIE HANPSIKEHHS O p
M G,; CONOCTaBJAIOT C BEJHUYHHOA HAUAJBHOTO NPOCAAOYHOrO LABJeE-
HUA Ppp . [IpH 9TOM NPHHHMAaETCS, YTO €CJH B IpejiesiaX €05 TOJIIIH-
* Holt 6ostee 2 M CcpelHHe BePTHKAJbHBIE HANPSIKEHHS C,p HIH Oy
OKA43BIBAIOTCS 6OJIbIIE BEMHYHHBL HAUaJbHOTO NPOCAJOYHOrO HaBJle-
HHUS Pnp , TO IPOCAZKa TPYHTA OT COOCTBEHHOTrO Beca BO3MOXKHA.

BosMoxHaa BefHUYWHA MPOCAJKH IPYHTA OT COOCTBEHHOro Beca
onpezesercd mo gopmyse (28), B KOTOPYIO MOACTABARIOTCS 3HAUE-
HHSl OTHOCHTE@JbHOH INIPOCANOUHOCTH Opps , MOJYYEHHEIE NIPH (aKTH-
9eCKOM [JaBJIEHHH Ha TIDYHT, H3MeHAWIeMCS OT pgp KO Oz
(cm. puc. 36). i
PACYET NPOCALOK IPYHTOB NPY HANMYMUHM

ANAHUPOBOYHBIX HACBIMEN M BLIEMOK

Ilpocank# rpyHTOB IpPH HAJHYHH IJIaHHPOBOYHHIX HAacChINefl H
BHIEMOK OIPEHEeNAIOT ¢ Y4eTOM COOTBETCTBYIONIEro H3MEeHEeHHs Hall:
’pﬂ}KeHHoro COCTOSIHHsA IPYHTA, XapPAKTEPHIYIOUIErocs TeM, 4To yCT-
POMCTBO NIAHUPOBOYHEIX HACHIIEH NPHBOAHT K YBEJNHYEHHIO HArpys-
"KM Ha IDYHT, a BHIEMOK, 38 CYET CPe3KH I'DYHTa €CTeCTBEHHOIO -CJIOo-
JKeHHs, K ero pasrpyske [46]. :

,U,OIIOJXHHTGJH:H}’!O HAUPY3KYy Ha NOBEPXHOCTb IpPyHTa IPHPOAHO-
ro penwetha OT Beca nJIaHHpOBquoﬁ‘ HachIIM MPHHHMAIOT PAaBHOH

=vhy, - (57)

rae Y — o6beMHas Macca TPYHTa IUI2aHHPOBOYHON HACHIIH C YYeTOM
BO3MOXKHOCTH €ro NOJHOI'O BOJOHACHIIIEHHS; A, — BHICOTQ HACHUIH.

Pacnpese/ienne BepTHKAIbHbIX JaBJIEHHH IO I/yOHHE: OCHOBAHHS
OT Béca IJIAaHMDPOBOYHOM HACHINH NpH UIHPHHE ee by =>3h,., A1H
b, =3H (31ecb hyep — raybuHa AehOpPMHDYEMOi 30HH OT HArpys-
Kd ¢QyHnamenTa, a H — Besuyusa NpocajouHOHR TOJIIH) - NPHHEMA-
€TCS PABHOMEPHBIM, a TPH by<3/;eq C YICTOM DACCEHBAHHS BEPTH-
KaJbHHIX [aBJeHHH B TOJIIIE I'PYHTA IO TCOPHH JIHHEHHO- neopopMpr-
€MOr'o IOJYIPOCTpP aHCTBA.

Ilpn onpejeleHHH BeDPTHKAJbHBIX JABJEHHH B IPYHTE B Cayyasix
HAJHYHA BEIEMOK 32 CYET CPe3KH IPYHTA NPHPOAHOIO CJIOKEHHS pe-
KOMEHJIyeTcsi HCXOJHTb H3 CJeJyIOLHX OCHOBHBIX MOJIOXKeHHH
(puc. 37)
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:

a) IUIOCKOCTh DPAacCHOJIOKEHHs! JIHMHeRHO-AehOPMHUPOBAHHOTO NO-
JYIPOCTPAHCTBA HAXOJHTCSA Ha IJTyOHHe BHIEMKH A, , KOTOpas 3a npe-
ZeNaMH KOHTYDa BHEMKH NPHIpYXeHa IHOKOH DaBHOMEDHO pacipe-
JleJIeHHOH HAarpy3ko#t p,, paBHOH p, =vyh, (y — oObemMHas Macca
IPYHTA C YYETOM €ro BO3MOMKHOIO INOJHOTO BOXOHACHIUIEHHS, HAXO0-
Ismerocsd BhINE JHA BHEMKH);

6) BepTHKAJbHBIE XaBJEHHs OT COGCTBEHHOTO Beca IPYyHTa HHXE
JHa BHIEMKH B Tpejejaax TiayOuHB! OT Ay RO
HHXXHeH TPaHuUpl Npocajounol Tonmu H BH-
i b YHCJAAIOTCS C YYeTOM BJHSIHHSI OT Beca TIpyH-
% Ta Dy, PACHOJIOKEHHOI'O 32 IpejeiaMu H BH-
S IIe IHA BEIEMKH;

B) yueT BJIHSHHS Beca rpyHTa p,, pac-
1% | Aymm  PO/N0MKEHHOro 3a mpeledaMH BEHEMKH, Ha pac-

{4

Puc. 37. CxemMa K pacyeTy NpocajoK FPYHTOB IIPH Ha-
* JIMIHH BHIEMOK:
a — nonepeynbli paspes; 6 — CXeMa PACNpPEAeNERHs BEPTHKaNb~
— HBEIX RaRJeHHi; | — 3a npefeaaMH BHEMKH; 2 — IO Kpaio BhleM-
XH; 3 — B neHATpe BHEMKH; 4 — HaBJjeHHe OT Beca rpPyHTa BHIlle
¢ AHa BBIEMKH. .

npefelieHHe BeDTHKANBHBIX HaNpAXeHHH Ino riayGuHe IO pasiH4-
HHIM BepTHKAJBbHEIM CJOSIM B Nipefesax BHIEMKH BLINIOJIHSETCS € MC-
MOJE30BaHHEM METOAA YIVIOBBIX TOYEK, NDHBEACHHOTO B CHull
I1-15-74 [74].

Pacuer npocajioX TPYHTOB OT HArpy3KH (YHAAMEHTOB, a TaKKe
MaKCHMaJbHHX NPOCAJI0OK OT COOCTBEHHOro Beca IpyHTa Spprp B
cayuasix yCTPOHCTBA IVIAHHPOBOYHEIX HACHIeEH ¥ IJIyDOKHX BHEMOK
BHINOJIHSIETCS] 0 NpHBeReHHOH Bwime ¢opmyae (28), B kKoTopoh
3HaYeHHe OTHOCHTEJILHOH IIPOCANOYHOCTH Onp; HNA KaXAOTO CJOS
NpHHUMaeTcs NPH (aKTHYECKOM HaBJEeHHH Ha FPYHT C YUeTOM Ha-
JINYHS COOTBETCTBEHHO HACHINH WJIH BHEMKH.

PACYET rOPMIOHTAJIbHLIX NEPEMELLEHWA

. .

Topusonranburie nepeMeinenuss Uy, Ha IOBEPXHOCTH TPYHTOB,
.BO3HHKAWOIHE TIPH Npocajkax KX oT COOCTBEHHOTO Beca B CJydasx
HHTEHCHBHOIO HJH MECTHOrC 3aMauHBaHUS CBEpXY, OUpPENEeJAIOT Ha
OCHOBE HKCIEPHMEHTAJIBHO ycraﬂoaneaﬂoﬁ 3aBHCHMOCTH TODH30H-
\TJIbHBIX INEepeMelleHn# or TpOCaJIOK Shprp U BHUHCHASIOT IO

dopmyae

Upp= 0,557 (1 + cos 2% ) | (58)

IZe & — BEJHYHHA OTHOCHTEIHHOTO l‘OpHSOHTaJIbHOI‘O nepememeﬂnﬂ,
-paBHasg :
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'a IIMPHHA 30H Pa3BHTHS ropu@’;ﬁbﬂmx nepeMemeHﬂﬁ ro HA ray-
-’I ;

& =0,66 (—S';L —b.005) ; - (59)

-

v — pacueTHasi NOJYJAJHHA KPHBOJHHEHHOr0 ydacTKa IPOCajiKd
TPYHTa OT coOCTBEeHHOro Beca, onpeleinsemas no gopmyne (38);

X — paccrosinie OT. cepeHHB! FODH30HTAJBHOIO yYacTKa IIpocaKu

IPYHTa, rie TOPH3OHTAJbHbIE NEePeMelleHUsl JOCTHIAI0T MaKCHMAaJb-
HOH BEJIHYMHE], 0 TOYKH, B KOTOPOH ONPeNeJseTCs FOPH30OHTAIIbHOE
nepeMellenne IPyHTa, H3MEHSAIONeecs OT HYJs JO Fo. .
YunTHIBast HeH3GeKHOCTh HCKAMKEHHS IJIABHOI'O H3MEHEHAs BeyH-
YHH TOPH3OHTANbHHX HepeMelIeHnH, Ul NPUG/IHKEHHEX PacueToB
MOXHO NpPHHATh Xapakrep H3MEHEHHS HX IO TPEYrOJbHHKY-H BbI-
YHUCJIATh FOPH3OHTANbHBIE NIEpeMelnenns no Gopmy.ie :

Y= (o—x). - (60)

[yy6uHa 30HH pasBHTHA I'OPH3OHTAJBHHX NeEpeMellleHHH B pac-
CMAaTPHBAEMOH TOYKE X (CM. pHC. 14) NPHHHMAeTCS PaBHOH

nmp_' frop V=T | , (61)

T s

Sune hgp

CROmOSEE ’.(62)"

The h...,p — MaKCHMaJbHasg r.nyéx—ma PasBUTAA FOPH3OHTAJNBLHEIX IIe-
peMeleHuil Ha rpaHulle 30H TOPH3OHTAJILHOTO YIIOTHEHHS H pasyu-
JIOTHEHHS I'PYHTA, IPHHHMAEMAH PABHOH firop =0, 5 H.

HsMeneénne ropHsoHTaJIbHEIX TepeMelennil o rayGuse B mpeje-
Jlax SOH HX PasSBHTHA OT Ayop A0 0 NPHHHMAETCS IO JHHEHHOMY 32-

'KoHy (cM. puc. 14) B BeJHUHHA I‘OpHBOHTaJ[bHOI‘O nepeMemlenus 1o

riyGuHe onpeéaessieTcs no q)opmyne .

hmp

~

Fnasa VI YUET CHI HATPYKAIOLLETO TPEHMS
HA YTUTOTHEHHBIE, 3AKPENIIEHHIE MACCHBHI M CBAM

- HCXOAHHE I'IOJIO)KEHHS! I'lO YHETY CUN
) - - HATPYXAIOWENO TPEHWA

y

Ananus nccnefoBaniii [30, 31, 45] # ONHT CTPOUTENBCTBA ¥ IKC-
IViyaTauMy 34aHHfl ¥ COOPYKEHHH Ha IPOCAJOYHBIX IpyHTax co II
THIIOM. PYHTOBHIX YCJOBHH IO npocajgouHocta [60] mosBosuiam yc-

‘TAHOBHTD, UTO CHJIBI Harpyiarolnero TpeHHsI B AOIIOJHHTEeJ/IbHEIE. Ha-

87



TPY3KH Ha YILJIOTHEHHHIE, 3aKPelVleHHble MacCHBHL M CBaHl ompejensd-
IOTCS B OCHOBHOM:

«Je(HIIATOM TPOYHOCTH» MpOCefallero rpyHTa, T. €. PasHOCThIO

MeXKJy BEPTHKAJbHBIMH JaBJCHHAMH OT cOOCTBEHHOTO Beca.TpPyHTa
* 0g X BEJIMYHHOH HAYaJBHOTO IPOCAJOYHOTO HABJEHHS Prp;

BeJHUMHOH IPOCaKH OKPYKAIOIIEro rPyHTa €CTeCTBeHHO CTPYK-
TYPH OT cOOCTBEHHOr'0 Beca;

BeJHYHHAMH TPeHHs H CUEIVIEHHMS MeXJYy YIJOTHEHHBIMH, 3a-
Kpell/IeHHHIMH MacCHBAMH HJH CBasMH H IPOCEJAIQIUM TPYHTOM,
a Tak¥Ke NPOYHOCTHEIMH XapaKTePHCTHKAMH NPOCeNaloniero rpyHra;

VIO AAbI0 H paclpelleiHTeNbHOH CIOCOOHOCTbIO Tpocenaloie-
ro rpyHTa, a TakXe IJOMAABI0 KOHTAKTa NPOCENAIOLIeEre TPyHTA C

" YIJIOTHEHHBIMH, 3aKPENJIEeHHEIMH MAaCcCHBAMH UJIU CBASIMH;

BHJOM H DAacIOJIOXXEHHEeM HCTOYHHMKAa 3aMauydBaHHs II0 OTHOMIe-
HHIO K ynJIOTHeHHbIM, 3aKpeNJeHHEM MaccHBaM M CBaHHEIM (pyHAa-
MeHTaM;

BEJHYHHON IIPOCaJOYHOR TOJIIH TPYHTA;

rayGUHOM 3aJ10)KeHus (yHIaMeHTa M BeJHUHMHOH CPEe3KH I'PYHTa
[IpH OTPHIBKE KOTJIOBaHA HOJ (pyHAAMEHT.

BrnoJiHe 0YeBHAHO, YTO 4eM.MeHblle BeJHUHHA HAayaJbHOrO HpO-
CaJioyYHOro MAaBJeHHs1 H GoJblle «AedHUHUT NPOYHOCTH» IIpOCealo-
LIero TIPYHTa, TeM Gosibluasi B a CHJI HATPYXKAIOUEro TPeHHs
H JONOJIHATEJBHBIX HArpysok BA%.4a mepepaBaTbCsi HAa YIUIOTHEH-
HEle, 3aKpellJieHHble MaccuBbl H €Bad. OJHaKo yBeNHUEHHEe CHJI Ha- -
IPYXKAIOUIEro TPEHHS U AOINOJHHTEJbHBIX HATPY30K HAa CBaH, YIJIOT-
HEeHHEIE H 3aKpellJleHHble MAacCHBBI IIPH VBEJHUEHHH <«Je]HIIHTA
IIPOYHOCTH» TPYHTA MOMKeT IPONUCXOJHTHL A0 ONpeles]eHHOro INpene-
Ja, TaK KaK OHH 3aBHCST OT Apymx paccMaTpHBaeMBIX HHXKe (hak-
TODOB.

Be/HuuHBl CHJI HATPYXKAKOIIET0 TPEHHS H JOTNOJHUTEIbHBIX Ha-
IPY30K Ha YIVIOTHEHHBIe, 3aKPeIJIeHHEle MAaCCHBEI M CBAM IO Mepe
YBEJHUEHHS] NIPOCAJOK OKPYXKAIOIIHX TPYHTOB H, IJTaBHHIM 00pasom,
OTHOCHTEJbHBEIX NlepeMellleHHH NpOocefaloniero IrpyHTa o MOBePXHOC-
TH CBal, YIJIOTHEHHEIX H 3aKpeIlJIeHHHIX MacCHBOB LOJIXKHEL BO3pac-
TaTb. YYHTHIBAs HEKOTOPYIO aHAJIOTHIO B XapaKTepaxX B3anMOZIeHCT-
BHS, ¢ OLHOH CTOPOHH, YIJIOTHEHHBIX, 3aKPEIJieHHHX MaCcCHBOB, cBail
C OKpYKAalIIHM I'DYHTOM H, C npyroﬁ CTOPOHH!, NOJAMOPHBEIX CTEHOK
H Jp. 3aryy0/ieHHBIX KOHCTPYKIHH C IPYHTOM, MOXHO NIDHHSATB, YTO
MaKCHMaJIbHble BEJHUHHH CHJI HArpyzXKalolllero TpeHus f, M JLOIoJ-
HUTEeNbHEIX Harpysox (), Ha YIJIOTHeHHEIE, 3aKpeIlJIeHHHe MacCHBEL
M CBaH YCTAHABJHBAIOTCA IIPH OTHOCHTEJNbHOM IlepeMellleHHH I'DYHTa
8,=0,01. Mcxoas u3 3Toro MakCHMaJjbHbE BEJHUHHBEI CHJ HArpyxa-
IOLIEero TPeHHA f, H NONOJHHTEN HBIX HArpy3oKk Q, Ha CBaH, 3aKpel-
JICHHBIE H YIJOTHEHHHE MAacCHBBl JOJIXHBH YCTAHABJHUBATHCH NPH
npocake OKDYalOWHUX FPYHTOB OT HX COGCTBEHHOH Macchl Sm,
PaBHOI:

_Sn{).u - Snp.n +.BHH1 } (64)
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- : .
rie Sppp — HpelesbHO JONMYyCTHMAasi BEJIHUYHHA IPOCAJKH YIJIOTHEH-
HOrO, 32KPelJeHHOro MacCHBa HJH CBAW NP B3aHMOKCHCTBHM HX C
OKPYXKalOUIMM IpPOCaJOYHLIM TPYHTOM, IpHHHMaeMasl DaBHOH IO
aHaJjoruy ¢ npuHaThiM B CHulI I1-15-74 -kputeprem nojpasiejeHHs
TOJILH, IPOCaJOYHBIX TPYHTOB HA THIBl I'PYHTOBBIX YCJIOBHH Spp.a==
= 5 cM; H — Beauunna npocajouHoll ToJIH TPYHTA.

Oﬁnmﬂ XapaKTep 3aBHCHMOCTH CHJI HATPYIKAIOIEro TPeHHus ¥ 10~
TIOJIHHTE/IbHBIX HAarpy3oK Ha YIUIOTHEHHHIE, 3aKpellJIeHHble MacCHBH
# CBAH OT BEJHUMHBI MPOCAJKH. OKPYXKAIOIIEro IPYHTa IpelNcTaBjeH

- "a puc. 38. CorsmacHo puc. 38 IpH BelHYHHE NPOCajKH IpyHTa or

,

P 2 2 !
]}ﬂgﬂ ~ 7 .
/] s
iy / / !
0‘5:77,/1 \ 'sﬂ,ﬂ-ﬂ S”/’ : . R e . .
- ’ ca . g i
Puc. 38. 3aeucu- Puc. 39. Cxembl K yueTy BHA2 M paco-
MOCTb CHJI Harpy- . . JIOMCEHHS HCTOYHHKa 3aMadYHBaHUA:
Kamwlero Tpe_HHﬂ ! — ynuoTHEeHHBIH, 3aKPEIVICHHN MACCHB W
'f“ H JOHOJHHTENb- csauﬂmﬁsq)yﬂnameﬂr 2 — HCTOYHHK 3aMayH-
. BaHKA; 3 — NONbEM YDOBHA TDYHTOBHIX BOA
HBIX HArpysok Qg u 30HBS KanmiJIAPHOrO0 WNOBHIUIEHHS BJaXK-
OT BEJHYHHBI IIPO- HOCTH,

‘CafKu TIpYHTa.

ero co6CTBeHHOr0 Beca O 5 CM CHJIB HAarpymailero TPeHHs H A0-
HOJIHHTEJbHBE HATPY3KH Ha YIUIOTHEHHHE, 3aKpellJeHHble MacCH-
BBl H CBaH OTCYTCTBYIOT. IIpH HpocajKax rpyHTOB, PaBHbLIX Syp.u, OH-
peresaseMBIX 1o (popmyae (64), CHIB HarpyxXKaomlero TPeHHs 'H A0-
MOJHUTEJbHbIE HAarPY3KH JOCTHral0T MAaKCHMAJbHBIX BEJHYHH H IIPH
JaJjbHelleM yBeJHYEGHHH NPOCAaJOK FPYHTOB OCTAIOTCA HNOCTOSHHE-
MH. B uHTepBasie MOBEIUEHHS NPOCANOK IPYHTOB OT UX COGCTBEHHO-
TO BeCa OT 5 CM J0 Sppwn BEJHYHHBE CHJ HATPYKAIOUIErO TPeHHS R
JOMOJIHHTENbHEIX HAlPY30K Ha CBaH, YIVIOTHEHHBIE H 3aKpellJeHHbe
MAaCCHBBl H3MEHSIOTCS OT HYJS IO MaKCHMAaJbHO BO3MOMHBIX BeJH-
YHH. XapaKTep HX H3MEHEHHS B 3TOM HHTepBaJe MOXKeT ObTb IIpH-
HAT B IIpOCTeHIneM BHIE IO NPSAMOH.

3aBHCHMOCTb CWJI HATPYXKAIOINETO TPEHHA OT BEJIUYHH TPEHHS H
CLEIIeHUSA MeXAY YIJIOTHeHHLIMH, 3aKpelJeHHBIMH MACCHBAMH, CBa-
AMH H IIPOCAJOYHBIM TPYHTOM, & TaKkKe OT NPOUHQCTHEIX XapaKTe-
PHCTHK HpOCaJOYHOTO TPYHTA, IIO- BHHMOMY, 0€3 GOJIbLIHX IIOrpem-
HOCTe# MOXKHO NPHHHMATb aHAJOTHYHOA 3aBHCHMOCTH CHJI COIPO-
THBJIEHHS] I'PYHTa [0 GOKOBOH NMOBepXHOCTH cBail OT 3THX (haKTOpPOB.
C yBeJIHUCHHEM TPEHHA H CHENNEHNST MeXLY YIJOTHEHHBIMHE, 3aKpell-
JICHHBIMH MACCHBAMH, CBasiMH M NPOCAJOYHBIM TPYHTOM, a TaKXKe
TIPOYHOCTHEIX XapPaKTePUCTHK IIPOCaZOYHBIX 'PYHTOB BeJHUYHHBI CHJ
Harpysarouiero TpeHust 6yayT Bospacratb. Tak Kak B Ipoliecce Ipo-
CaJIkKd OKPYXAIOIEero IPyHTA BO3MOXKEH CABHUI €rc KaK N0 GOKOBOH
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NOBEPXHOCTH YIUIOTHEHHHX, 3aKPeNJIeHHBIX MACCHBOB M CBaH, TaK.i
HO PPYHTY, CHJIBI HarpyXajolllero TPeHHs1 He MOrYT NPEBHINATL CyM-
MapHOH BeJHYHHEI TPEHHS H CUEIJIEHHS MeXAY YIJIOTHEHHBIMH, 3a-
KpEIIEeHHBIMA MacCHBaMH, CBasfiIMH H NPOCEJalolUM TPYHTOM, a TaK-
e yIeJsHOH IIPOYHOCTH HPOCAA0YHOro rpyHTa.

IIpu yBenHYeHHH IJIOIAAH H pacHpefe]UTEJbHOH CIOCOGHOCTH
IIPOCAJI0YHOTO T'PYHTA BEJHYHHBI CHJ HArpyKalollero TpPeHHs H JO-
HOJHHTEJIbHEIX Harpy3ok Ha CBaH, YIJIOTHEHHBIE H 3aKpenJeHHHEe
- MACCHBHI [OJIZKHH BO3pacTaTh, 32 pacnpelelHTeabHYI0 ClIOCOGHOCTD
NPOCaflOYHOro TPyHTa B JAHHOM CJiyyae NPHHHMAeTCsl IIHPHHA NJO-
MAag# MacCHBa TPYHTa, KOTopas OKaskBaeT Harpyxaioliee BO3-
IEeHCTBHe HAa YIUIOTHEHHEIE, 3aKpelJleHHble MACCHBBI H cBaH. Makcn-
MaJjibHas BeJHYHHA paclpejieJHTEIbHON CIIOCOGHOCTH MOXeT OHTh
IIPUHATA PaBHOM IOJIOBHHE JIJIMHBI KpHBONMHEHHOrO yuacTka pasBH-
THS HEepaBHOMEPHHIX NPOCAZOK TPYHTOB, T. e. HpHOJu3HTenbHO 0,2
BEJIHYHHE IPOCaJOYHOH TOJIUM HIH IJTyOHHE 3aMauyHBaHHUd.

CuJBl Harpyxalollero TPpeHHs Ha YINIOTHEHHBIE, 3aKpelJeHHbe
MacCHBE! H CBaH JOJIXHBl YYHTHIBATHCH TOJBKO B Mpejesax Tex INO--
majei, Mo KOTOPHIM NPOHCXOAHT HABHCAHHEe NMPOCEAAIOMIEro FPYHTA.
UeMm GoJblile MIOIaAb KOHTAKTA JIpOcefaloliero TpyHTa ¢ yijiOTHEH-
HBEIMH, '3aKpelIeHHHIMH MaCCHBaMH H CBasiMH, TeM 00JblLIHe TOTOJHH-
TeJIbHblE HAaTPY3KH HepejaloTcs Ha HHUX. 3a IVomaAb KOHTAKTa IIpo-
cejlaloLiero rpyHTa B LAaHHOM cayuae cjeiyer IPHHAMATh IVIOILANlb,
PaBHYI0 JJIHHe NepHMeTpa YIJIOTHEHHOTO, 3aKPeNJIeHHOr0 MacCHBa,
cBaH HMJAM cBaliHOrO (yHIaMeHTa, BJOAb KOTOPOTO IPOHCXOAMT
npocajKa rpyHTa or COGCTBEHHOTO Beca, YMHOXEHHYIO Ha BeJHUHHY
NPOCAa0YHON TOJIH HAM HA raybuny 3amauuBanus. Ilpu MecTHOM
3aMayHBAHMH JJIHHY NEPHMETpa PasBHTHA IPOCAJIOK TIPYHTA cle-
JIyeT IPHHEAMATb PAaBHOH MaKCHMaJIbHOH IIHPHHE YBJaXKHEHHOH 30-
HBl Ha NMOBEPXHOCTH KOHTaKTa, a NPH NOABEMe YDPOBHS I'PYHTOBHIX
BOJ — PABHOM IePHMETPY YIIOTHEHHOTO, 3axpen.neunoro MACCHBa,
CBaM HAM cBaiHOro QyHiaMeHTa.

Ha BenuunHB CHA Harpy>Kamwllero TPeHus H JONOJHHTEIbEEIE Ha-
IPY3KH Ha YIUIOTHEHHHIE, 3aKpellJIeHHble MacCHBH M CBaH CyIecT-
BEHHOE BJIHSHME OKAa3hIBaeT TaKiKe CTeNeHb BJIAXKHOCTH OKpPYXKalo-:
IIEr0 HX TPYHTA. B CBfA3H ¢ 5THM BO3MOXHH TPH XapaKTePHHX BHAA
H MeCTa pacloJOXeHHs HCTOYHHKOB 3aMaunBaHus (pHc. 39):

a) HeNOCpPeJACTBEHHO B IpejesiaXx YINIOTHEHHOrO, 3aKpeIJIeHHOTo
MacciiBa WM cBaliHoro (yHaaMmeHTta, KOrfaa IpyHT IO Bcell IIoma-
OH KOHTAaKT4 HX C OKpYXaloWHM M INpOCeZalOINHM IPYHTOM HAaxo-
IHTCA B BOIOHACHUIEHHOM COCTOSIHHM;

6) Ha HEKOTOPOM PacCTOSSHHH OT YIJIOTHEHHOTO, 3aeraneHHoro
MaccuBa HJIH cBaliHOro (yHZaMeHTa, BCJCICTBHE 4Yero B BepxXHed
qacTH IJIOINAAM KOHTAaKTa I'PYHT HMeEET NPHPOAHYIO BJAXKHOCTb, &
B HHXHell — BJIaXKHOCTb, GJIH3KYIO K MOJHOMY BOJOHACHIIEHHIO;

B) HOJBEM YPOBHS TDYHTOBHIX BOJX, HNOBBIIAIOMMHE BJaXHOCTb
I'PYHTOB [0 NIOJIHOTO BOJOHACHIIEHHS B NIpeJlejiaX BEHICOTH €ro Nnojbe-
. Ma H 30HB! KallHlJIJSIPHOTO BOJIOHACHIIIEHHS. ;
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. Beiue oTMedaJ0ch, YTO CHJIbI HarpyKaiomero TPeHHs H JONONHH-
TeJibHEIe HATPY3KH Ha YIUIOTHEHHBIE, 3aKpellJIeHHble MaCCHBLI H CBAH
TPOABJAIOTCS NIPH BEJTHUHHE NPOCALKH IPYHTOB OT HX COOCTBEHHOTO
Beca, IpeBbllIalell IPeseabHO JONYCTHMYIO BEHIHHY Sppu =5 CM.
YICXOJs H3 STOTO OHH JIOJKHEL y¥HTBIBATECS TOJILKO B NIPEENax BepX-
Hel YaCTH TOJNIIH IPOCaLOYHOrO rpyHTa Hy, paBHOH

m

Hym= H — Smen™s . .(65)
Bup.cp

rae m, — Ko3pdHUEEHT YCJIOBHON pPAGOTH, YUMTHIBAIOIMA XKecT-

KOCTb H JONYCTHMYIO HEpaBHOMEPHOCTb He)OPMHPOBAHHS YIJIOTHEH-
HEIX, 3aKPeIVIEHHbIX MAaCCHBOB M CBa#l H NPHUHUMaeMhlli PaBHEIM JJIA:
YIUIOTHEHHEIX H 3aKpeNJieHHBIX MacCHBOB, HMEIOIUX MOZYJb Aedop-
mauug E<<50 MIla m,=1; pmaa 3aKpellIeHHHX MacCHBOB
.E>50 MIla i cBait m, =0,6; 8np.cp — CpeLHEB3BEICHHOE 3HaYeHHe
OTHOCHTEJBHOK TIPOCaJIOYHOCTH IPYHTOB, 3a/IETAI0UIHX B HHXHeH yac-
TH NPOCaAOYHOH TOJIIIH. '

Flpu OTpHBKE KOTJIOBAHOB MOJ 34AHHS, 4 TAKXKeE MO0/ OTAEJNbHEE
(GyHIaMEHTH 3HAYHTENBHEIX DAa3MepOB B IJIaHE C 60.bI0#H TIIyOH-
HOH HX 32JI0XKEHHS, H 0COGEHHO IIPH HAJHYHH NOABAJIOB IIPOHCXOAHT
YacTHYHAA DPas3rpy3Ka 3aJjieralollero HHXKe IPOCaJoyHOro - IPYHTA.
BuinmosiHsiemas BIOC/JAEACTBHH O0paTHasi 3acChHIIKa KOTJIOBAHOB BOC-

CTaHaBJIHBAaeT NMPHPOJHOE HANPSKEHHOE COCTOSHHE IPYHTa TOJBKO
3a npejejgaMu pacHoJOXKEeHHSA (PYHIaMEHTOB, TAK KakK IPYHT, Jexa- .

muii ‘Ha obGpesax = ¢yHJaMeHTOB, BXOJHT B HX COOCTBEHHHIH Bec.
B cBAsu c 3THM Npu pacuere (GyHAAMEHTOB Ha ChasiX, YIIOTHEHHOM,
3aKpenJIEHHOM TPYHTE BepTHKAaJIbHbIE HANpPSIKeHUHA OT COOCTBEHHOro
geca TPYHTA HENOCPEACTBEHHO NOJ 3JaHHeM HJIH (GyHiaMeHTOM OIl-
penessilioTCs, HAaYHHAasi ¢ OTMETKH IoJla NOABaja HIH 3a/710XKeHHs
(pyrmamema T. €. JIOJDKHB YYHTHIBATHCH Pasrpy3Kka IPYHTa 3a CHeT,.
ycTpolicrBa KOTJIOBaHA H CHHXKEHHE PacyeTHOH NPOCAJKH T'PYHTOB
OT HX cOGCTBEHHOro Beca. B NMOJOGHEIX cJydadx BO3MOXKEH TepPeBox
rpYHTOBHIX ycnoBuii H3 Il B I THN nO MPOCAaZOYHOCTH # TeM CaMbIM
yYeT CHJI Harpyxalollero TPEHHs TOJBKO Ha Kpaiuue psABl cBai
H B Ipejejax KOHTYPHOH INOJIOCH YIIOTHEHHOrO HJIH 32KpereHHo-
r0 MacCHBA. :

‘Bce paccMorpennble BHIIIE (haKTOPHI, BJHAIOMHE HA BETHIHHEl CHJI

HarpyXKaloWero TPeHHs! U JONMOJHHTENbHHX Harpy3oK Ha YMJIOTHEH=

Hble, 3aKpeNIeHHble MACCHBH H CBaH, JOJKHBI YUHTHIBATHCH OHO-
BPEMEHHO.

PACYET AONONMHUTENLHOM HATPY3KHU HA YANIOTHEHHBIE,
SAKPENNEHHLIE M APMHPOBAHHBIE MACCHBL!

I[orIOJmuTe.anbIe Harpysk# OT CHJI HarpyXaiouiero Tpemm Ha yn-
JIOTHEHHEBIE, 3aKpeIJieHHble, apMHPOBAHHBIE MACCHBEL ONPEEIATCI
- C YYeTOM HX B3aHMOZEHCTBHS C OKPYXKAIOIMIHM TPYHTOM IIPH IPOCai-
ke ero ot cobcrBeHHoro Beca (pHc. 40, a). Ilpu stom mpurEHMaercs,
4uTO: .
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B IIpoliecce DPOCAAKH OKPYKAIOIIEro rPyHTa YILIOTHEHHHE, 3a-
KpellVIeHHble HJIH apMHPOBAHHEIE MACCHBH OCTAXOTCS B MOKOE, 2 OK-
pyKalolKi IPOCcajounbi IPYHT ocelaeT BJOJb HX NMOBEPXHOCTH;

B3aMMOJeHCTBUE OKPYKAaIOUIero pyHTa B IIpollecce ero npocajg:
KH OT cOGCTBEHHOTrO Beca” ¢ VIJIOTHEHHLIMH, 3aKPEIVIEHHBIMH HJIH
apMHPOBAHHBIMH MaCCHBaMH Ipo-

4 ’j‘t MCXOIUT BIOJb WX IepHMeTpa Mo

! I BEPTHKAJIbHLIM IJIOCKOCTSIM;

l L IpOCafOYHb# TPYHT B Tpeie-
T Gir | | | e "' Jjax nJjockocTelf B3aHMOJENCTBHS
o 0T dxﬁ_g}ﬂ‘ g; C YKAa34HHBIMH MACCHBaMHM Haxo-
s = JHTCS B BOJ],OH&CHIIIEHHO‘VX cocro-

T”mdf;?f; . STHUH;
s a4f| 1088 |osh| & IpH TpOCajKe OKPYAiOMHX

a g IPYHTOB OT cOOCTBEHHOI'O Beca IO
: BCell IJIOIIAJH HMX KOHTAKTa C YII-
Puc. 40. Pacuernas cxeMa AMT  jOoTHeHHBIMH, 3aKDEMJICHHEIMH HJIR
onpexesens: apMHMPOBAHHbIMH MaCCHBAMH BEI-
II—JIOHOJIHHTCJIBHMX naB.ne}mﬂ B YIJIOT-
HEHHOM, 3aKpeIlJIeHHOM HJHu aPMHPOBaH- NoJHAeTCHA yciaoBHe HpeﬂéﬂbHOI‘O
sow, uacegse (1) ot eua narpyaLero . pagropecns o popmyae (40).
Fammav: askieml on sotementioro sess ~ Qopuyisl A1 ompeeneni
OT CHJ HAarpyaioulero TpeHna 0, ., Ha CYMM%PHHX BepTHKAbHbIX H?Hpﬂ'
ray6uHe 2 B YIJOTHEHHOM, 3aKpelJeH- JKEeHHH O, cp H JAONOJHHUTEJABbHBIX
HOM HJH aPMHPOBAHHOM MAaCCHBE. ﬂ,aBﬂeHHH Gz“ OT CHJI HaI‘pV}Ka}O-
HIEr0 TPEHUS B YNJOTHEHHOM, 3a-
KDEINIEeHHOM HJH apMHDOBAHHOM MacCHBE IIOJyYeHB Ha OCHOBE
pPaccMOTPeHHs pPaBHOBECHSI BEIDE3AHHOTO 3JIeMEHTADHOTO CJIOf IPYH-
Ta Ha raybune 2z, TonmunHoH dz (cM. puc. 40, @) ¢ yueToMm TOroO, UTO
¢xaTHe caos dz or Hanpﬂ}xeﬂnn 0, H 0,+do, HHYTOKHO MaJjo K
He YUYHTHIBAaeTCs, dJeMEHTapHBIH CJIOH dz Ha pacTsAKeHHe He pabo-
TaeT; BePTHKAJbHLIE CMeLleHHs cos dz (OTCYTCTBYIOT. Hpoemnpyﬂ
Ha OCb BCe CHJIHI, JEHCTBYIOLME Ha S/eMEHTaPHBIi CJ0H dz nocsue

COOTBeTCTByIOHlHX npeoép aBOBaHI/IH TONYYHM

u
1+ e — 2 :
cz.cp=—-£(e“g”z—1);, (66)
Ligo r .
/ Om.z = Tcp.z — 92,6 » . (67)

rne 71— o6beMHasd mMacca IpPOCaLOYHOrO T'PYHTA B BOJAOHACHIIEHHOM
COCTOSIHHH; # -— JJIMHA HepHMeTpa YINIOTHEHHOrO, 3aKpelJeHHOro
HJIH apMHPOBaHHOTO MACCHBA, BJOJb KOTOPOro NPOHCXOLAT 3aMayH-
BaHHEe H Npocajika NpuJerapomnlero rpyHra; F — miomanb YHJIOTHEH-
HOTO, 3aKPENJIEHHOrO WJHM apMHPOBAHHOTO MAacCCHBA; Gz — BEPTH-
KasbHbBIe HANIPSXEHHs OT COOCTBEHHOTO Beca rpyHTa Ha raybHhe z,
NIpHHEMaeMble DABHBIMH Oz =72.
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Ipy HaMIHH MPOCANOUHBIX TPEUIUH, HAGMIOAAEMbIX OBHIYHO NPH
' YIJIOTHEHHH-TIPOCAJOYHEIX T'PYHTOB NIpeABapHUTENbHHM 3aMayHBaHH-
eM, IMTyOHHHBIMH B3PBIBAMH, a TaK¥Ke IIpH ycTpoHcTBE ryGOKHX Ipo-
peseil Ha roryOuHy h,, B3aUMOJefiCTBHe YIJIOTHEHHHIX, 3aKPelleHHbBIX
HIIM aDMHPOBAHHEIX MaCCHBOB C OKPYKaIOIUIMM IPOCA0YHLIM -TPYH-
TOM GyjeT IPOHCXOXHTL TOJbKO B HHXHell YacTH, HauhHas ¢ TayOH-
HHl fiy, T. €. B npenenax rayounsl Hy—h, . B sT#xX cayyasx cymmap-
HEle BePTHKAJbHBIE HANIPSXKEHHS OT co6CTBeHHoro Beca-H CHJ Harpy-
KAOMEro TPEHHS B YIJIOTHEHHOM, 3aKPEMCHHOM HWIH apmnpoxaam
- HOM Maccmae onpeaeNAioTes no q)opMy.ne ,

~ .u ' )

- . Y= 7+c-—
. ; F Ctgq: (z——h) F.
Oylcp = Tll —-I——— €. - (68)
S P CtgcpT: S S Ctgq:—" :

PaCHpeILEJIeHI/Ie nononHHTeJlemx J@BIEHHE Oz4 OT CHI Harpy-
KAIOMWEro TPEHHS 10 MHUPHHE b yyn U JNHHE lyna YIVIOTHEHHOrO, 8a-
Kpel/IeHHOro UK apMiPOBAHHOrO MacChBa B COOTBETCTBHHM C MX pac-

" IpeJeAHTebHON CI0COOHOCThIO NpHHEMaeTres (pHc. 40, 6) mpH:

byna ¥ lyny MeHbIIE HIH paBHo 0,8 H‘—-paBHOMeprIM HO BCel
) (011€:5i0:8

byna >0,8 H u lygn >0,8 H—no TpeyI‘OJIbHOI/I smiope B Ipese- -
* JIaX KOHTYPHON monockl WHpHHOM 0;4 /1 ¢ MAKCHMAJIBHEIM 3HAYEHH-
_ €M JIONONHUTILHBIX NaBACHUH N0 NePUMeTpy- 20z, - -

Ananus gopmya (66) ‘H, (68) .MOKa3HBAET, YTO BEMHYUHEL JOTOJ-
HHTENbHEIX NaBJICHH O zn OT CHJ HArpPyXalollero TPeHHs B yIJIOT-

"HEHHBIX, 3aKPelJieHHBIX HJIH APMHPOBAHHBIX MACCHBAX ONPEeSIOTCSE
B OCHOBHOM HX )OpMOH H pa3MepaMH, JIHHON 3aMau4BaeMoro nepH-
MeTpa, NPOYHOCTHEIMH XapaKTePHCTHKAMH MpPOCAaLOYHOrO TPYHTA. -
‘C yMeHBIleHHeM IIOIaJH MAacCHBA,- YBeJIHYEHHEM JJIHHBI 3aMadH-
BAaEMOr0 NepUMeTpa, MPOUYHOCTHHX XaPAKTEPHCTHK NPOCAJOYHEIX |

" TPYHTOB M OTHOLIGHHS MEPUMeETPA K IUIOMALH BENHYHHAE HOHOMHH-
TeJIBHEIX" 1aBJIeHUH BO3PACTAIOT, ‘. IPH YBeJIHUCHHH TVIyGHHB pac-
. IPOCTPaHEHHs IPOCALOYHEIX Tpempm 781951 myﬁoxnx npopesen—
cnn}xa}o'rca : . ,

-4

OBECHE'-IEHME COBMECTHOM PABOTEI OTAENbHBLIX SNEMEHTOB, . .
onmlumx B APMMPOBAHHbIﬁ MACCHB

I'Ipu apMHPOBaHHH TOJIIIK JTeCCOBBIX rpymoa csaswm B npo-

GHTHIX CKBaXKHHAX apMHPOBAHHEI MaCCHB COCTOMT H3: HaOWBHHIX
CBa¥, yIJIOTHEHHBIX 30H H IPOCAZI0YHOTO FPYHTA €CTECTBEHHON CTPYK-
TYpH (cM. pHc. 26). B cayuae npuMeHeHms cBail B npo6ypeHHux
. CKBa)XMHAX HJIH 3aKPEeIJIEHHBIX CTONGOB apMHPOBAHHEH MacCHB oy-
JeT COOTBETCTBEHHO COCTOSITb HS apPMHPYIOIIETO 3/1eMeHTa H IIpoca-
JOYHOrO, TPYHTA- €CTECTBEHHOH CTPYKTYpH. CoBMecTHas pa6oTa oOT-
JEJIBHEIX 5JIeMEHTOB, BXOAAIINX B apMHPOBAHHLI . MaCCHB, U NOJHOE-
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HCKJII0UeHHe B Npejeliax ero IPOCajiok TPyHTa OT COGCTBEHHOro Be-
ca oBecrneunBaercs BHIGOPOM MX IIPOYHOCTH H COOTBETCTBYIOLIHX pac-
CTOAHAA MeXJYy apMHDYIOIIMMH 3/JeMeHTaMH. JTO JOCTHraercsl 3a
cuer ofecredeHH:

COBMECTHO! paGOTHl IPOCAJOYHOrO IPYHTA €CTECTBEHHON CTPYK-
TYPHI C YINIOTHEHHEIM TPYHTOM IO HOBEDXHOCTH P2JHYCOM b, a Tak-
e YIJIOTHEHHOTO IPYHTA CO CBael no BCel-ee IJIOMaH PaJHyCOM I
{cm. puc. 26);

IPOUHOCTH YIIOTHEHHOTO MAcCcHBA B UeJIOM HCXOAs H3 pacuer-
HBIX JaBJAEHHH Ha MPOCANOYHBIH I'PYHT €CTECTBEHHOIO CJIOXKEHMS, YI-
JIOTHEHHBIAl TPYHT B 30He pajauycoMm b H Ha apMHPYIOIIHH 3JIEMEHT-
CBaIo;

IPOYHOCTH IOJCTHJIAIOLIETO TPYHTA IO pacqemomy JABIEHHIO Ha

- Hero,

" Paguyc ynioTHeHHOH 30HB O ONpefessiOT NO pe3ylibTataM

OMNKITHOH! NMPOGUBKH CKBAXKHH HJIH npnﬁnmx{euno no dopmyJe

) b-—-0952l/ Toeym ©9)

Tek. yua Tex

THe Yexynn — CPEAHEe 3HaYeHHe 0GHEMHOM MAacCH CKelera IPYHTA
B Npefetax YITOTHEHHON 30HbI, npnmmaemoe paBHbIM '

o « T Yewmaxe .
- : Texyna == —5—:—‘ ’

Y — CpelHee 3HaueHHe OGBEMHOH MacChl CKeJleTa IPyHTa €CTrecT-
BEHHOFO CJIOXKEHHS; Yexmaxe — MAKCHMaJbHOe 3HayeHHe OGBeMHOH
© MAacCH CKeJera yIIOTHEHHOTO TPYHTa, oﬁwmo paBHoe 1,8—1,9 1/m3
# BHYHcAsemoe no dopmyie:

(70)

Texmake = —T ' h (71)
1 + Wﬁ’_ )
i Ts
Te y, — ylenbHas Macca TBePJBIX YaCTHI, FPYHTA; Y, ~— YAe/AbHAS
Macca BoAbl; W — BIaXHOCTb I'DYHTa B €CTECTBEHHOM COCTOSIHHH
HJH B IIpolecce NMPOGHBKH CKBAaXKHHEL
CoBmecTHass pabora npocaJoYHOro I'pyHTa €CTeCTBEHHOH CTPYK-
TYpE-C YIVIOTHEHHBIM I'DYHTOM B 30He pajMycoM b, a Takxke yImJioT-
-HEHHOTO T'PYHTA CO CBaell B apMHPOBaHHOM' MacCHBe ofecleuyBaerca
B TeX cAy4asnx, eCJH 0 MOBEPXHOCTH YIVIOTHEHHOI'O TPYHTa H CBau
BBIIONIHAETCH YC/IOBHE NpelesbHOrO PaBHOBecus no dopmyne (40).
B cooTBeTcTBHH ¢ 3TUM cOBMecTHas paGora NMpocaiOYHOro IPyHTa
€CTECTBEHHOH CTPYKTYPH € YIUIOTHEHHBIM I'DYHTOM Ha ruy6Hue 2 6y-
Jer o0eclieuynBaThCH NPH YCAOBHH, YTO CyMMapHas HArpyska ot co6-
CTBEHHOIO Beca HPOCAJOYHOTO IDYHTA, CHJI HATPYKAIOHIEro TPeHHS
H 0T ¢pyHAaMeHTOB B npejenax npusMel ABC/HEG He Gyner npeBH-
1HaTh €ro HecyIllylo CnoCOGHOCTh HO HOBEPXHOCTH YILIOTHEHHOH 30-
HHI, T. €.
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(0,865a2 — =b) (12 + %z + an)<[’€ tg cP(‘rz T %2+ c’uz) + ] 2sbz, (72)

.rgé Opz —_ ,llOHOJIHPlTEJIbeIe BEPTHKAJbHBIE Haﬂpﬂ}KeHHﬂ oT Harpys-’

- KH (GyHIaMeHTa Ha riy6uHe 2z (OcTasbHHE 0603HAUEHASN TIpHBeCH L
B opmynax (64) — (66) u Ha pHe. 26). .

" AHalOTMYHEIM -06pPa30M COBMECTHYIO paboTy YILIOTHEHHOTO TpyH-
Ta CO CBaeH MOXKHO 0GECIeuHTh NPH BHIOJHEHHH YCJIOBHSA, YTO B IIpe-
-menax npusmni ABC/IEG cymmapHasi Harpyska OT BhIllIe TIPHBE/IeH-
HBIX ¢GakTopoB He OyAeT IpPeBHINATH Hecymyxo unocoﬁuocm
yn.rromeﬂnoro TPyHTa HO nmsepxnocm cBaH:

(0, 865‘12_“’2) fz+o oz + GIZ) [c tg Py (TZ + oprtou)+oy] 2nrz, (73)

Tiie Py M cy — yroj BHYTPEHHEro TPEHHs U CUENJIeHHe YIIOTHEHHOTo
TPyHTa [0 MaKCHMaJbHOIO . 3HaueHHsi OGBEMHOH MacChl cKelera
Yexmake, (CM. GopMyday (71) ajs BOJNOHACHINEHHOrO COCTOSHHS.
.- YcnosHe obecneueHHs MPOYHOCTH H HECYIIeH CHOCOGHOCTH apMH-
POBAHHOrO MAacCHBA IO, PACUSTHHIM JaBJEHHAM Ha KakIo#d H3 coc-
TaBJAIOMINX ero yacrel CBOJHTCSA K YAOBJETBOPEHHIO HEpaBEHCTBA:

(Fe + Fy 4 Feg) (12 + op; *+ 04) < Fe Pig+ Fy Py + Fes Pesy (74) .
rie Fe, Fy, F-c,-—n.nomam) B Npejenax -npnamm ABCHEG coot-

BETCTBEHHO IPOCaZI04YHOrO IPYHTA NPHPOAHOH CTPYKTYPH!, YIIOTHEH- ™
' HOFO IPYHTA H CBAH; Pnp — HAYAJILHOE IPOCALOYHOE AABIECHHE IPYH--
' Ta eCTECTBEHHOH CTPYKTypH Ha INIyOHHE 2; p, — pacueTHoe AaBie-

HHE Ha YIVIOTHEHHHIH TPYHT; Pes — pacuerHoe JaBieHHe Ha MaTe-
pHan CBau.

Venosue obecredenus HPOYHOCTH: NIOCTHAAIOILEr0 TPYHTa HC-
XO/is' B3 PACYETHOrO AABJEHHS HA HEro.R, OMpenensieMoro. ¢ y4eToM
TJyGHHEL H -pasMepoB apMHPOBaHHOIO Maccupa, NPOBEPSIOT 1O BhI-

PpaxKeHHuIo

- " R -‘(2+°pz+°uz
‘ Fap . .

rae F ap — ILIOIIAMb apMHPOBaHHOI‘O MAaCCHBa; 2z —ray6buna apMH~
pOBaHHs, NpHHHMaeMasi paBHO# z=H Op; — MPHHHMAETCA PABHOM

. BeCy 3JilaHHs HJIH COOPYIKEeHH, NnojfeJeHHOH Ha mxom.am: apMHPOBaH-
HOro MaccuBa. -

Ilpu apMHPOBaHHM TPYHTOB CTONGAMHE M3 3aKpEIVIEHHOTO TPyH-

Ta, OypoHaGUBHEIMH cBasgMH B dopmynax (72) — (74) yunTHBaIOT-
Cs1 COOTBETCTBEHHO TONBKO J(Ba 3/IEMEHTA, BXOAsIIHe B apMHpOBaH-
HEIl MaccHB.

BrosiHe 04eBHHO, UTO 32 HCXOIHOE AOMKHO npuﬂnma'rbca MHHH-
MaJIbHOe PacCTOSIHHE @ MEXIy apMHDYIOIIHMH 3JjieMeHTaMH, OIpe-
JleJ1sieMOe 110 IPHBEEHHBIM BhIIIe TPEM YCJIOBHAM, -



PACYET OCAAOK ®YHAAMEHTOB HA YNJIOTHEHHBIX, 3AKPENJEHHBIX
U APMUPOBAHHBIX MACCHUBAX

B COOTBeTCTBHH C JAHHBIMH SKCIIEDHMEHTAbHBIX HCCIeL0BAHHH
CcyMMapHble OCafKH Sgyy (GYHIaMEHTOB Ha YIVIOTHEHHDLIX, 3aKpell-
JCHHHX W apMHPOBAaHHEIX MacCHBaX CKJIAABIBAIOTCH M3 0OCaZioK
{puc. 41):

ScyM = Sq; + S+ Snv (76)

rae Sy —OCaZkKa OT HATPY3KH
¢yHIaMeHTa B Npefeaax CxKHUMa-
$ €MOH 30HH OCHOBaHHS; Sy —
fp ocajKa 3a CyYeT CXKATHA YIJIOT-
HEHHOT0, 3aKPeIVIEHHOTO UJIH ap-
MHPOBAaHHOTO MaccuBa OT CHI
Harpy¥Xamouero Tpeaus; S; —
ocajiKa MOJCTHIAIOUIETO CJIOS OT
JIONIOJIHUTEbHOR HarpyskH, BHI-
7 3BaHHOI CHJIIaMH Harpy:Kalollero
f - TpEHHS.
o — “ d Ocaiku ot Harpyska QpyHna-
' ¢ : MEHTOB Sy ONPENENIOT C yuerTom
ILOHOJIHI/ITEJII:HI)lX JNaBJIeHHH Gy OT

N
A
#

Za
_—

Puc. 41. Pacuernas cxema s omnpeje-

JIeHHs 0CaloK (hYHZAaMEHTOB Ha YINIOT-

HEHHOM, 3aKDEIVIEHHOM HJH apMHpO-

BAHHOM MacCHBe (@) H CXema pacmpe-

AesieHAs. HaNpsKEHHR 1O my6m{e Mmac-
cusa (6).

CHJI HArpyixaloulero TpeHus, xo-
TsI BeJIHYHHA HX B BerHeﬁ qgac-
TH YIJIOTHEHHOI'O, 3aKpECIJICHHO- -

-0 HJIH apMHDPOBAaHHOroO MaccH-

Ba, KaK IIOKasaJil JdaHHbI€ 3KC-

NepHMEeHTaJIbHBIX HCC/IeIOBaHHH,
CPaBHHTEJIBHO HeGoubIas. PaccunTeBalOT OCaJKH B COOTBETCTBHH
co CHulIl II-15-74 nmo qupmyJIe

Sy =B ZML k;, 7
E .
=1
te p— GespasMephbii KOIQ(HIHEHT, NPHHUMAEMBIH DAaBHEIM

$=0,8; n — uncsno cnoeB, Ha KOTOpHle pasjesieHa MO rayOHHe CXKH-
MaeMasl TOJNIIA; Py — CPeJHee AaBJeHHe B {-M CJOe I'PYHTA, PaBHOe
mosrycymMMme JaBJeHHH Ha BepXHeH M HHMXKHeH I'DaHHIIAX 3TOTO CJIOf;
Oqi — CPelHee JaBJeHHe OT CHJl HarpyKaloUIeTro TPeHHS B i-M CJOe
IpyHTa, OmpejienenHoe no gopmyne (70); h,— tonmuna i-ro cuos
TpyHTa; E; — MOAYJb nedopMalyH {-ro ¢JI0s YIJIOTHEHHOTO, 3aKpell-
JICHHOTO MJIH aPMHPOBAHHOTO TPYHTA.

Monynu pepopmanuu YIVIOTHEHHBIX H saerrmeHme TPYHTOB
AIPHHHMAIOTCA N0 PEe3yJbTaTaM HX HCIBITAHHH IITaMIaMH HJIH IO
-TaONHYHEIM JaHHBIM, DEKOMEHJYEMBIM COOTBETCTBYIOLIMMH HOpMa-
THBHEIMH JOKYMEHTaMH H pyKoBoJcTBaMH. O61uil Moay b gepopma-
IHH apMHDPOBAHHOTO MacCHBa ONpefelseTcs KaK Cpe/JHeB3BelleHHas
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BeJIHUHHA MOAyJel AedhOopMalHH IPOCaZOYHOTO IPYHTA eCTeCTBEHHOH
CTPYKTYPH Ey, , yIJIOTHeHHOTO rpyHTa Eyq B MaTepHasna cBau Eg, .
Ocanka S, sa cuer cxkaTusi YIUIOTHEHHOTO, 3AKPEIIEHHOIO HIIHK
‘4DMHPOBAHHOTO MAaCCHBOB HPOSIBASETCS TOJNBKO B HX HHXKHeH yacTH
HayHHas ¢ IIyOuHE Hy, — 2, (cM. puc. 41), Ha KOTOPOHM XOMONHH-
TeJlbHEle HANPAXKEHHUS OT CHJI HarpPyXKaiollero TPeHHs Oy, NpeBHIIa-
JOT NPOYHOCTD YIJIOTHEHHOTO, 3aernJ1eHHoro, apMHDPOBAHHOIO MAac-
" CHBA Pyn
On.2 > Pyn. (78)
Ocazky S, 3a cuer cxaTHs YIVIOTHEHHOTO, 3aKPENVIEHHOro HIIH

apMHPOBaHHOI'O MACCHBA B CJIOE TONMMHON Ayns  (CM. puC. 41) ompe-
nexsor no dopmyne(77), B KOTOPYI0 0OBIYHO BMeCTO p,; +8, IOX-
CTABJISIIOT 3HAYEHHUS Oy , YBEJIHUHBAIOLINECS IO IMyOHHE.
Ocazka S; MOACTHIIAIONIErO CJIOS OT AONOJHHTENbHOH HATDY3KH,
" BBI3BAHHAA CHIAaMH HarpyKalolllero TPeHHs, ONpeaeJseTcs IIC CXeMe
JquHe#Ho-KedhOpPMHEPYEMOro CJIOS KOHeUHOH TOJNIMHKN no gopMmyrne

n

Su=bypyM Y, =L (79)

n= ypy A, ’ -

. 13 .

rge by — LIMpHHA YCJIOBHOTO (pyHIaMeuTa, NMPHHHMaeMas paBHOH
IIHPHHE VIUIOTHEHHOIO, 3aKPeIJIeHHOI0 HJIM apMHPOBAHHOI'O MAacCH-
Ba; Py — CPefHee [aBjieHue N[O NOJOWIBE YCJIOBHOro QyHjpamenTa,
paBHOEe CpefHEMY 3HaUeHHIO JONOJHHTEJNbHOIO AaBJIEHHS OT CHJ Ha-
TpyKaIoLero TpeHus Oy, Ha ruryGune M, onpenensemomy mo ¢popmy-
Jae (67); M — nonpaBOUHBIH Koaq>q)HuHeHT onpexnensiemsiil o CHull
11-15-74; n — YHCJAO CJIOEB, pa3JHUAIOIIHXCH [0 CXKHMaeMOCTH B Ipe-
JIenax yupyroro cjaos 2y} k H k;-1— KoaduuuenTH [ B i—1 cJjoes,
onpeznensieMsle mo CHull II 15-74; E;, ~ monmyJb ﬂeq)opMaan i-ro
cJI0s.

. Pacuernyio  Tommuny = nHHeHHO-ZedOpDMHPYEMOro CJOS 24
(cm. puc. 41) nprEEMaIOT IO KPOBJH TPYHTOB ¢ MOALyneM ledopma-
nue £>100 MHa HJIH Ha I‘JIY6PIHY

=H,+ thy, (80)

rae Hy ut — HpHHHMaIOTCH COOTBETCTBEHHO PaBHBIMH [JIs1 OCHOBa-

~HHH, CJOXKEHHBIX: IVIMHUCTBIMH rpyHTamMu — 9 M 1 0,15; lecuaHbMH
rpyeTaMe 6 M 1 0,1. :

PACYET AONOJIHMUTEINILHOW HATPY3KM HA CBAM
OT CUJN HATPYXKAIOLLEFO TPEHUS

3aKOHOMEPHOCTH PasBHTHs NMPOCAAOK TPYHTOB OT COGCTBEHHOro
Becd, a TaKXKe JaHHbie N0 B3AUMOZLEHCTBHIO CBail C OKPYXKAIONIMMH
npoca,aqubIMn TPYHTaMH IIOKa3bIBAIOT, YTO BEJIHUHHEL 1ONOJHATENb-
HOIl HAarpy3KHU Ha OTJEJNbHO PaclOJIOKEHHbIE CBAaUd H CBallHble (yHIa-
MEHTBI OT CHJI HArpy2KaloLlero TPeHHs NOJXKHBL ONPeAensiThesl Clepy-
IOIUMHE JIBYMS1 YCJIOBHSMH:
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a) MIOWAAbIo OKPY¥KAIOUIero CBAalo IPyHTa M «AedHIUTOM NpPOY-
HOCTH €ro»;

6) BeJMYHHOH TpeHHs H CIeIJIEHHS MeXIy CBaeH M OKpyxKalo-
ILHM ee TPYHTOM.

ITnomaap OKpPyiKawoliero IPYHTA, OKa3bBalOllass Harpyxkaiolulee
BO3IeAICTBHE HA CBAIO, ONpeaessieTcs XapaKTepoM HX DACIOJNOXKEHHs,
PACCTOSHHSIMH MEX1y HMMH M DacHpeleHTe/]bHOH CIOCOBGHOCTLIO
rpyHTa, DaBHOH 0,2 H (H — Beanynna

=l mpocajouHol TOJlHlH) B npenenax cpen-

b 4 $| meH uyacTH CBAHHBLIX MMOJEH HJIH KyCTOB

T 02l 67 02l 631  \& 3HAYHTEJbHHX PAasMepOB ILIOIALb OK-

I By ey o[ o7 l Py alolllero  CBal0 TPYHTA pPaBHsETCA
~ [o]] o] o/To?! Fi=I[2, no xpa#inum pagam Fe=
- I -(0,5 40,2 H), a Ha yrJoBHE CBaH
el F3=0,8 (0,5 [4-0,2 H)? (puc. 42). Ilno-
05024 HIaJkb HABUHCAIOIIErO0 I'PYHTZ HA OTAENb-

HO pacloJIOXeHHYI0 cBap OyIerT paBHa

. 42, arMeHr InnaHa
pﬁgaﬁ‘;om fg’m g xvera:  Fs==0,8 (0,4 H)? a Ha CBOW B JIEHTOY-

ycra:
1, 2, 3— naomann oxpymaomero HOM GyHIamenrte Fs=I[ (0,4 H)l, B cay-
NpOCaIOYHOTO - pYHTa, BsaEMO-  gagy [PHMeHEHHS 3a6UBHHIX CBai, B TOM
AelcTByIOlEero co cBaell; 4 — KoH- . o
~ TYp pocTBEpKa. yucjJe ¢ JHAEepOM, HaOWBHBIX cBall B
 IPOOMTHIX CKBaxKHHAX- H T. 1., BOKPYr
KOTODHIX CO3[a10TCSl YIJIOTHEHHBbIE 30HBI, ILIOMIAAb OKPYKaioOUIero
IpyHTa, HABHCAIOIIErO Ha CBAIO, ONpENeJsercs 8a BHYETOM IJIOME-
IH VIJIOTHEHHOH 30HHI.

«leunut NpouHOCTU» MPOCAJOUHOrO TPYHTA IPH NPOCAJIKE €rC
oT CoGCTBEHHOrO Beca, KaK OTMeyaJioch BhHILUe, ONpejeaseTcs pas-
HOCTbIO MEXJY BEPTHKAJbHBIM .[aBJEHHEM OT COGCTBEHHOrO Beca
I'DYHTA B BOJOHACHIIICHHOM COCTOSIHHH Os; H B&JIHUYHMHOH HAUaJbhHOIO
1IpOCaIOYHOTO JaBJEHHS Pnp HAa COOTBETCTBYIOLIeH ruybune.

C yueToM H3JI0KeHHOr'0 BHIILE BeJHYHHA AOMOJHHUTEIbHOR HATPYs-

KM Ha CBAl0 Py OT CHJI HarpyKalolllero TPEHHS IO YCJIOBHIO yyeTa
IJIOI A HaBHCAIOWIETo rpyHTa H ero «JedHuuTa NpoYHOCTH» Oyner
paBHa

i

F . HH . )
' 1-5) .
Py = _(——Z (aﬁt _pnpi) ks (81)
Hy :
. 0 )
rae Fi—s — IJIOMAaAb HABHCAIOLIETO HAa CBA0 OKPYIKAIOI(Eero TPyH-
ta; h; — TOJIIMHA i-X €JIOeB, HAa KOTOphie pasfHBaercs TOMWA

IpocafoyHoro rpyara H,, B Opefejiax KOTOPOH IPOABJIAIOTCA CHJBL
HAarpyXxalolero TpeHHs. -

Tipn pacuere BeJHUHHBI JONOJHHTEILHOR HATPYSKH HA cBaio OF
CHJI-Harpyxatoulero Tpenusi o ¢popmyise (81) BHavase onpeneisiorT
ray6uny h,, Ha KOTOpOH rabJyionaercs MaKCEMaJbHAasl BeIHYHHA «e-
¢unuTa NpoYHOCTHY (G5, — Pups ). 32T€M BEIUHCIAIOT BeJIHYHHY J0-
MOJIHHTENBHOH Harpy3KH Ha CBalo IO TAyOHHH A, IO GopMmydae
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Prz= — (35, — Pio 2) hs. (82)

ﬂoc.ne 9TOTr0 ONPEAENSIOT IIOJNHYIO BETHUHHY OONONHUTENbHOH HA-

TPY3KH Ha CBAIO OT CHJI HATPYIKAIOUIETO TPEHHS 3a CYeT yyeTa HUXK-

Hell YacTH IpocaJoyHOM TOJINH B npenesax raybunn Hy,—h, , T. e.

Hy

pe=pust g Y Goi— P b (89)
— Bz

by
BeJIHUHHY NOMONHHTE/NBHOH HarpyskKH Ha cBaio Py IpH mpocaj-

Kax OKDYXallero rpyHTa N0 BeJHYHHE TPEHHS H CIENJIEHHS MEeXKIY
CBaeH M OKPyKalOUUM €e TPYHTOM ONpele/sioT o dopmyJe

- a H -
Py=mu 3 m; f, [, (84)
0 . : ’
rae m v my; — KoahPHIHeHTH ycaoBHH paboTh CBAH, IPHHAMAEMbIE

no CHuIT'11I-17-77; © — Hapy:KHBIE IepHMeTp cTBONA CBaH; f;—
pacyeTHas BeJHYHHA CHJIBI HarpyxKaooilero TpeHHs Io G0KOBOH Io-
BEPXHOCTH CBaH; /; — TOJILHHA /05 TPYHTA, CONPHKACAIOMIAACA C
6GOKOBOH IIOBEPXHOCTBIO CBAH.

PacyeTHyIo Be/IHUHHY CHJIB HArpYKaIOIEro TpeHHs o GOKoBOM
IIOBEPXHOCTH cBay npuuuMalior no tabua. 2 CHull 11-17-77 ¢ yuetom
BO3MOXKHOT0O KO3 (dHIHEHTa KOHCHCTEHIHH TIpPYHTa, 3aBHCAILETO B
OCHOBHOM OT CTeNeHM BJAXKHOCTH TIDYHTa, BHJAa W PACHOJOXEHHSA
HCTOYHHKA 3aMauuBaHHA. B ciyyasx BO3MOMKHOIO HoJLbeMa YPOBHSA
CPYHTOBBIX BOZL (CM. pHC. 39, 8) pacueTHHLIM COCTOSIHHEM I'DYHTOB IO
BJIaXHOCTH Oy/eT MoJHOe BOJAOHACKIUIEHHE B HUXKHefl YaCTH, HAYHHAS
¢ OTMeTKH MAaKCHMAJIbHOI'O NOJbeMa YPOBHA TPYHTOBHIX BOJI H 3OHK
Kanu/VIsIPpHOrO NOBEIIIEHHS BJIAXKHOCTH, 4 B BeDXHeH 4acTH — IIpH-
ponHasi . MJIH YCTAHOBHBIIASICS BJAXKHOCTb. [IpH HHTEHCHBHOM 3aMa-
YUBAHUH CBEPXY M3 HCTOYHMKA, PaCIOJOXKEHHOro B Ipefeiax IJo-
majd HaBHCAIOUIero Ha cBalo rpyHra (cM. pHc. 39, a), pacueTHHM
COCTOSIHHEM TPYHTa IO BJIAXKHOCTH OyJeT IOJHOe BOLOHACHIIIEeHHe,
a Ha HEKOTOPOM PacCTOSHHH OT cBaH (cM. pHC. 39, 6) Takxe, Kak
H IIPH NOJ'beMe YPOBHS I'PYHTOBHX BOJ.

3a pacueTHyIO BeJIHUHHY NOTIOJIHHTE/IHOR HATPYSKH Ha CBAIO

OPHHUMAIOT MHHHMMaJ/JbHOe H3 3HaueHHH Py © Py , BBIUHCISEMBIX
O NPHBENEHHBIM BHIIIE IBYM YCNOBHAM (81—83) u (84) c mocJe-
AYIOEH KOPPEKTHPOBKOH HX Ha BOSMOXHYIO BeJHIHHY TPOCAJLKH
rpyHTa oT cobcTBeHHOro Beca mo puc. 38.

B cBadHBIX moJISX WIH KycTax 3HAUYHTEJNLHBIX pa3MepoB B ILIaHe
pacyYeTHEIE BeJIHYHHBI JAOINOJHHUTEJNbHON HArPy3KH OT CHJ HArPYyKaro-
Ilero TPeHHA Ha BHYTPeHHHE CBAaH OOBIYHO NPHHEMAIOTCA IO NePBOMY
YCJMOBHIO, T. €. IO IVIOILAAHM HABHCAOIEro Ha CBAai0 IPYHTA H «le-
(uiyTa IPOYHOCTH», & Ha KpafHHe DAL, & TaKKe OTAEJNbHO Paclo-
JIOXXEHHbIe CBAH M CBaH B JEHTOYHOM GyHIaMeHTe — IO BTOPOMY
YCJOBHIO, YUHTHIBAIONEMY TpPeHHE MEXAY CBaell U TPYHTOM.
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YYET AONONHUTEJIEHLIX HATPY3OK
OT CHUN1 HATPYXKAIOLLUETO TPEHHE

Buinoauennsie B nociaenuue rogsl HUHMOCII ucenenosanusa moKa-
3HIBAIOT, YTO YUeT JOINOJHHTEJNbHBIX HAIPY30K OT CHJI Harpyxarolle-
ro TPeHus Ha YIJOTHEHHbIE, 3aKpelJeHHble, aPMHPOBAHHEE MACCHBBL
M CBAaH MOXKET OCYIIECTBAATHCSH IO ABYM HATpPaBJEHHSAM:

a) myTeM NepejayH H BOCHPHATHS HOIOJHUTEJNbHBIX HaArpysokK
OT CHJ HaTPY2KAIOWEro TPeHHs YIVIOTHEHHBIMH, 3aKPEIJICHHBIMH Mac-
CHUBaMH H CBasIMH;

6) JUKBUJAlMeH HJH CHHKEHHEeM BJIMSHHS CHJI Harpyxaloulero
TPeHHs Ha YIVIOTHEHHBI®, 3aKPeIlJIEHHbIe MaCCHBHI. H CBaH.

OcHOBHOe HaNpaBJjieHHe B HacToslllee BpeMmsl [epBOe, TakK Kak
BTOpOE IIOKa YTO HAXOJHUTCA B CTARMU paspabOTKH M SKCHePHMEH-
TaJbHOH [POBEPKH.

BocnpusiTHe MONOJNHHUTENBHBIX HAUPY30K OT CHJ HArPYXaIOIerc
TPEHHsl JOJKHO obOecnedMBaThcs IOBBILEHHEM IIPOYHOCTH H HeCy-
me# cnoco0HOCTH — YIWIOTHEHHBIX, 3aKpelIeHHBIX, apMHPOBAaHHBIX
MAacCHBOB M CBall, CHH:KeHHeM JaBJeHHH Ha NOACTHJAIOUINE TPYHTH
OyTeM yCTpoMCTBa B HUMNKHeN YacTH YIUHpeHHH, CO3LaHHsS Hecyllero
CJI0sl TOBHIIIEHHOH NPOYHOCTH, MOBHIIEHHEeM IJNYyOHHB! YIJIOTHEHHS,
3aKpelnsieHHs] TPYHTOB H 3aJI03KeHHd cBall U T. II.

IIpy DpOEKTHPOBAHHH VILUIOTHEHHBIX, SaKpellJIeHHEIX MAaCCHBOB
H cBall Ha MPOCAOYHHIX I'pyHTaXx co Il THIOM TPYHTOBEIX YCJOBHI
10 TPOCa0UHOCTH BEIGOP MEPONPHATHH M0 YUETY CHJI HAarpyxKalolie-
IO TPEHHs AOJIKeH OCYIIECTBAATECA € yYETOM KOHCTPYKTHBHEIX, TeX-
HOJIOTHYECKHX OcOGeHHOCTeH# NPOEKTHPYeMBIX 3JaHHil H COOpyXKe-
HHU#, YCIOBHHA HX 3KCIIYaTaLMH.

YnnoTHeHHe, 3aKpelJieHHe H apMHDPOBAHHE TDPYHTOB CJelLyer
IIPOH3BOJUTH IIOJ BCEMH 3AaHHMAMH HJIH COOPYXKEHHAMH, BKJlOYas
ocHOBaHHS (YHJAMEHTOB HeCYHIHX KOHCTPYKUHH, 06OpynOBaHHd,
HHXKeHepPHBIX KOMMYHHKAUHH, TofoB. Heo6xonuMmoe B nOJOOHHIX Cay-
yasix NOBBIIIEHYEe MPOYHOCTH H Hecylllell CIIOCOOHOCTH B HHXKHeH yac-
TH VIJOTHEHHOTO MACCHBA JOCTHraeTcst HCIIOJb30BAHUEM JJIS 3aMO0JI-
HeHusl NpOGHTHIX CKBaXKHH Gonee IPOYHOTO TPYHTOBOrO MarepHaia-
(uwnaxa, mebHs, NecYUaHO-TPABUHHON CMeCH M T. IL.), a 3aKpeien-
HOTO I'PYHTa — NPHMEHEHHEM pacTBopa O0ojiee BBHICOKOH KOHIEHT-
parus.

Tlpn ynioTHeHHH H 3aKperJIeHHH I‘pyHTOB Ha Bcefl 3acTpauBae-
MOH TIONIAJH CHJBl HArPyXKAIOWEro TPeHHs OGHYHO DPa3BUBAIOTCHA
TOJIBKO 1O NEPUMETDPY 34aHHUSA HJIH COOPYXKEHHsS H HX LesecooOpasHo
YUUTHBATH COOTBETCTBYIOLUIHM YBEJHUEHHEM PasMepOB VIIJIOTHEHHOR
HJIH 3aKpeNJIeHHOH Iiomanu JH0O0 YCTPOHCTBOM KOHTYDHBIX II0JOC
HOBHIIeHHOH [POYHOCTH KM Hecyllled cIIOCOOHOCTH MO NepHMETPY Co-
OTBETCTBYIOIIMX MaccuBOB. B uacTHOCTH, B [68] OCHOBHBIM MepoOnpH-
SITHEM IO BOCIPHATHIO CHJI HATPYXAIOWIEr0 TPEHHS U JOTOJHHTENb-
HOH HAarpysKH OT HHX Ha YIJIOTHEHHBIE I'PYHTOBLIMH CBASIMH MacCCH-
BEL fIBJIETCA YBeJHUeHHe Pa3MepOB HX B KaXKJAyH CTOPOHY OT I'PaHH
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(yHaaMeHTa B COOTBETCTBHHU C JaHHHIMH 3KCIEPHUMEHTAJNbHBIX HCCIIe-
AoBanuil Ha 0,2 BeNHUNHH NPOCAHOYHOR TOJIIH.

CBan W onopel H3 3aKPEINJIEHHOI'0 IPyHTa OGEIMHO YCTPauBaIOT
TONBKO NOJ (PyHIAMEHTAMU HeCyLUHX KOHCTPYKIHH 3JaHHH H COO-
PYXKeHHH ¢ yyeTOM IIOJIHOTO BOCHDHUSTHS MMH HapsiAy ¢ Harpyskoi
or GYHIAMEHTOB CHJ HArpyXKalOmero TPeHHs, BO3HHKAIOUHX HDH
npocajkax OKPYKalOIHX I'PYHTOB OT coOcTBeHHoro meca. [IpH He-
0GXOAUMOCTH YCTpPaHEHHsI IPOCaJOK I'PYHTOB OT COGCTBEHHOro Beca
nox GyHzaMeHTaMH TeXHOJOTHYECKOro O60pYJAOBAHHS, HHXKEHEPHBI-
MH KOMMVHUKAIUSMH, [OJaMH Ha OCTANLHON mjomwany SAaHHA HIH
COOpY2KEHHs lejecoo6pasHO BHIUIOJNHATH apMHDOBAaHHE [PYHTOB, B
TOM YHCJIe TEMU 7K€ CBasiMH H OIIOPaMH H3 3aKPEIJIEHHOTO TPYHTA U3
pacyera BOCIDHSITHS MMH AOIOJHHTEJbHHX HArpy30K OT CHJI HArpy-
Xajouero TpeHus. B sTom cayyae apMHpoBaHHE TIPYHTOB Oyner

-

IOCTaTOYHO 5(HEKTHBHHM MEPONPHSATHEM N0 YCTPAHEHHIO CHJI Ha-

rpy’Kalolllero TPEHUS Ha CBalHbBle (QYyHAAMEHTH HECYIIHX 'KOHCT-
PYKUHH.

OCHOBHBIM MepONPHATHEM IO JIHKBHIANUHK HJIH CHHMKEHHIO BJHS-
HHSI. CHJI HArpy»KaloIlero TPeHHS Ha YIUVIOTHEHHEIE, 3aKpelJeHHHE
H apMHDOBaHHbIE MAacCHBB, cBalHble (pyHZAMEHTH B BHJE CIJIOLI-
HEIX mojiefl @ KYyCTOB 3HAUYHTE/JbHHIX Da3MEpPOB B. IjlaHe SIBNASETCS
OTpe3Ka HX IO IIePHUMETPY OT OKPYXKAaIOIIMX NPOCALOYHBIX T'PYHTOB
riyOOKHMH 1IpOpe3sAMH, 3all0JHEHHEIMH 3JIaCTHYHEIMH MaTepHaJaMH,
a NpY OTHAEJBLHO PACHOJOXEHHBIX CBasfX — YCTPONCTBO HX B 3J1aCTHY-
HBIX. .000/10uKax, H 00Ma3KoH aHTHODHKIHOHHBEIMH MaTepHaJaM{
H T IL

Tlpu paspaGoTkKe MepONPHATHH N0 JMKBHAAUMH H CHHXXEHHIO
CHJL, H"arpy}xaiomero TpEeHHA mpesxoﬁ IIPEJCTOHUT: paspééoTaTb
TEXHOJOFHIO yCTpOHCTBa Ipopes3effl B JIeCCOBHIX I'PYHTax WIHPHHOMN
5—20.cM. Ha ray6uny no 20—25 M; pemuTb BONPOCH 3aHOJHEHHS
npope3ed sJacTHUHBIM MAaTEpHATIOM, B KayeCTBE KOTOPOIO MOLYT
GHITh HCIIONB30BaHEl PACTBOPH GEHTOHHTOBOH, IVIACTHYHOM TJIHHBL
¢ miacTHGuUKaTopaMH, MHOIOCJHOHHASA: IIOJHSTHACHOBas HJeHKa,
CTEKJIOBOJIOKHO H T. IL; H3YUHThb 3((}EKTHBHOCTb H JOJrOBEYHOCTD
NpHMeHeHUs1 TayOoKHX INpopezedl H SJACTHYHBIX MaTepHasoB R
HX 3aIOJIHeHHS.

YcrpolicTBo HAGUBHLIX CBall B 3JTACTHYHBIX 0GOJOUKAaX He Mpes--
CTaBjIsIeT TPYAHOCTEH. DJIACTHYHBIM MAaTepHaJOM MOLYT CJIYXKHTH
-CTEKJIOBOJIOKHO, KapTOH C HPOINHTKOH aHTHCENTHYECKUMH MATepHa-
JlaMH, NOJH3THIEHOBEIEe TPYOHB], IVIEHKH U T. II. DKOHOMHUecKas 3¢-
(PeKTHBHOCTb YCTPOHCTBA CBall B 3JAaCTHUYHBIX 0060J0UKax H ¢ obMaz-
KOH aHTHOPHKUHOHHBIMH MaTepHaJaMH BIOJHe OUeBHJHA, TaK Kak
no3Bogsier B 1,5-—5 pas yMeHBIIHTh KOJIMYECTBO cBait, OxHako IpH
9TOM CJIeLyeT YYHTHIBATh HEOOXONHMOCTb IPHMEHEHHS COOTBETCTBY-
JOIIAX MepONpHATHH Io obeclneueHHUI0 HOPMAJbHOH 3KCILIYaTalMH
PACMOIOKEHHEIX Ha OKPYXAIOWHX H NPUJIEraloluX K CBAasM y4acT--
Kax HHMKeHEDHBIX KOMMYHHKauH#, (pyHIaMeHTOB TEXHOJIOTHYECKOro
060py0BaHHs, NI0JOB H T. II.
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rnaea VIil. MIPOEKTHPOBAHME OCHOBAHMH i
M ®YHEAMEHTOB HA NMPOCAAOUYHBIX NPYHTAX

PACUET OCHOBAHHMHA NO AEDOPMALIUAM

IpakTuKkoif mMpPOEKTHPOBAHHA NOCJEAHHX JIET YCTAHOBJEHO, YTO
HanGosiee SKOHOMHUHEE PELIeHHs [0 OCHOBAHMAM H (DYHZAMeHTaM,
a TaKkke II0 MEPONpPHATHSIM, OOecleYHBAIOUNM NPOYHOCTh M HOP-
MaJIbHYI0 3KCIUIYaTaldi0 3JaHHH H COODYXeHHH, IOJNyyaloTC MPU
pacuere OCHOBAaHHH Ha MPOCAJOYHBIX TPYHTAX MO AedOpMAIUAM.
D710 gocTHraeTcs 3a CYET TOrO, YTO IPH HCIOJb30BaHHY IPHHIHMNA
pacuera no gedopManmusaAM B HauOOJbIIEH CTeNeHH YYHTHIBAIOTCH
MeCTHbBIE TPYHTOBbIE YCJIOBHsI, KOHCTPYKTHBHEIE OCOOEHHOCTH BO3BO-
IHMBIX 3JIaHHA H COOPYyXeHHH, a TakXKe OCOOeHHOCTR HMX SKCILIyaTa-
IHH, BKJIIOYAS BO3MOXKHbBlE BHABI H HCTOYHHKH 3aMayMBAHHS OCHO-’
BaHHH. .

Ilenp pacuera ocHOBaHHM Mo gedopManuaM 3aKkar4aercs B o6ec-
NeYeHUH HOPMAaJIbHOH 9KCIIyaTaluHd 3XaHHH M COOPYXKEHHH M orpa-
HHYeHUH Jedopmauuii ocHOBaHHH, HYHIAMEHTOB H CAMHX 3JaHHH H
COOpPYKeHHH BeJqHYMHAMH, NIPH KOTOPHIX TapaHTHPYIOTCH HX IIPOY-
HOCTbh, JIOJITOBEYHOCTh H OTCYTCTBHE HENOIYCTHMBIX OCAaJiOK, Ipoca-
JIOK H KPEHOB, COXpaHeHHe NPOEKTHOrO HOJIOXKEHHS] OTIENbHBIX KOH-
CTPYKUHH, CTBIKOBHIX COSAHHEHHH H T. II.

Ilpn pacuere ocHOBaHHH Ha NpPOCAfOYHBIX TPYHTax no Aedop-
_ManusaM Hapsny ¢ xedbopManHAMH OCHOBaHHH, BO3HHKAIOLUIMMHK
BCJIEICTBHE OCAJKH PYHTA OT HArPy3KH (YHAAMEHTOB, JOJIXHBI
paccMaTpHBATBLCA CJENYIOIIHEe BHALI COBMECTHHIX AedopMmaimHil, Bbl-
3BaHHbIEe NPOCAAKOH I'PYHTOB!
~ abcomoTHasA IpOCaiKa OTAENbHOrO yHAaMeHTa Spp.g, HPEACT2B-
Jsomasn coboif MakCHMaJbHO BO3MOXKHYIO BeJHYMHY IPOCAIKH OT-
JEJIbHOIO CTOJMOYATOr0 MJIM JIEHTOYHOro dyHIaMeHTa IJIs paccmart-
pUBaeMbIX TPYHTOBBIX YCJOBHH HpH HauGosee HeBIaronpHsTHOM
' pacnosioXeHHH HCTOYHHMKA 3aMAUMBAHHS K YBJIa)KHEHHHW T'PYHTA Ha
BCIO BeJIHYHHY NPOCALOYHOH TOJIIH;

CpelHAsl NpocajnKa 3XaHHUS Sup.cp, OTHECEHHAS K 3LAHHIO B LEJIOM,
"OTAEIbHBIM OJIOKaM, OTPEe3aHHBIM OCAJOYHBIMH IIBAaMH, WM K rpyn-
ne GyHIaMeHTOB, MMeIOIUHX B3aHMOCBA3AHHYI0O HaJ3€MHYIO KOHCT-
PYKUHIO, KOTOpas--BHUHCASETCS KAaK cpefHeB3BellleHHAas BeJHYHHA
abCOMIOTHEIX NPOCAaJOK OTHEJNbHBIX (YHIaMEHTOB ¢ YYETOM HX IJIO-
AU H KOJIHYECTBA;

OTHOCHTEJIbHAS HEPaBHOMEPHOCTb mpocalok ASqyp/l nBYx cocen-
HHX (DyHAaMEHTOB, T. e. Pa3HOCTb IPOCAZOK OTAETBHEIX TOUeK ASy,,
OTHECEHHAs] K DAaCCTOSIHMIO MeXJAy HHMH [, KoTopas BHI3BIBAeTCH
KaK DasJMMYHBIMH HArDY3KaMH Ha OTAeJbHble (QYHIaMEHTH HJH HX
qacrd, TaK H, IVIaBHBHIM 00pa3oM, PasjHYHBIM XapaKTepoM YBJaxK-
HeHHs TPYHTOB; ! .

KpeH IpH mpocajgke GyHAaAMeHTa HJIH 3MaHHS B LEAOM inp , IpeA-
CTaBJSAIOUIMA CO60H OTHOIIEHHE Pa3HOCTH NPOCAJOK KpaHHHX TOUEK
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OTZAEJNBHOTO PyHIAMeHTa HJIH 30aHHSA K HX IUHPHHE H NPOSBJSIOMHH-
cA OObLIYHO IIPH HEePAaBHOMEDHOM H OLHOCTOPOHHEM 3aMayHBaHHH
FPYHTOB;

OTHOCHTeJBbHBIH 1Hporu6 npu npocagxe fnp/l, T. €. OTHOIllEHHE
cTpensl nporuba fnp K JJIHHe M3THGAaeMOro yvacTka [ sgaHHs HIH
COOPY2KeHHs1, KOTODHE HabJaiofaeTcs, KaK IpaBHJIO, B PHOKHX. H OT-
HOCHTEJIPHO JKECTKHX 34aHHAX H COODYXKEHHSX NpH HepaBHOMEPHOM
3aMayHBaHHUH TPYHTOB.

Bce st medopmannu uvaule 'BCEro NPOSABJAIOTCSH OJXHOBPEMEHHO.
Oanako, HCONb3Ysl NPHHLUHI He3aBHCHMOCTH LeHCTBHSA CHJ, pacuer
HX BHIIOJHSAIOT pasienbHO. Kpome 3TOrO, Ha MIIOIMAKAX CO IT ranom
IPYHTOBHIX YCJIOBHH MO IPOCAJOYHOCTH HONOJHHTENBHO K BHIHIENPH-
BeJeHHBM fehopMalHsiM JOJKHE paccMarpHBaTbCH: OTHOCHTEIbHOE
rOpH30HTAJbHOE IepPeMelleHHe IPYHTA & B OCHOBAHHH; HAaKJOH IO-
BEPXHOCTH-I'PYHTA tg@

Pacuer ocHoBaBMH W (YyHAAMEHTOB Ha IIPOCANOYHBIX T'PYHTAX
no pedopMalHsIM CBOAHTCA K YJAOBJAETBOPEHHIO HEPABEHCTBA . ,

T S+ S <SSy, (85)
rAe S — BeNHYHHA COBMECTHOH AedopMalluH OCHOBaHHS H 3JaHHS
uan coopyxenusa (abconioTHasg cpeanss ocanka, KpeH, TMporu6
H T. 1), BbI3SBaHHAs HArpyskoH OT QYyHZaMeHTa, ompejensae-
Masl KaK M o6bIYHEIX HENPOCALOUYHHIX TPYHTOB B COOTBETCTBHH ¢ HMX
AeOpMALHOHHEIMH XapaKTepHCTHKaMH IIpH NPHPOILHOH HJH ycra-
HOBHBIIEHCS] BJIaXHOCTH; Spp — BeJHUYHHA AedOpMal¥H OCHOBaHHSA
BCJIEACTBHE NPOCAJKHA TPYHTOB NPH X 3aMaudBaHHH; Sy ~— Npefesb-
HO JOIyCcTHMAas BeJHYHHA COBMECTHOH ,ue(bopMaan OCHOBAHHSI
H 3]1aHHSA HJH COOPYXeHHSI. '

IlpenenbHo HONYCTHMElE BEJTHYHHEI COBMECTHOH AedopMaLHu oc-
HOBaHU# U 3JaHHA yCTaHaBJmBa}OTcsI HCXOJ M3 HEOGXOAMMOCTH
o6ecneueHns:

TEXHOJOTHYEeCKHX H apxmemypﬂblx TpeGoBaHH#l K nedopmai-
AM"3MaHMH B YaCTH H3MEHEHHS HX NPOEKTHHIX YPOBHeHl M moJjo-
JKeHHl, OTAeJbHBX KOHCTPYKIHH, 060pYROBaBHUs, BKIwUasd TpeGoBa-
HHs K HOpMaJbHO# pa6ore JH(TOB, KPAaHOBOro 06OPYAOBaHHS H T. IL;

TpeOOBaHHH K NPOYHOCTH, YCTORUHBOCTH H TPELIHHOBATOCTH KOH-
CTPYKUHH, BKIIOYaA 0OLIYI0 YCTONUHBOCTb 3[aHHUsI HJIH COOPYKEHHS.

© Jas ynpolleHHs pacueToB IpeJe/bHble BeJHYHHB neopMaiiu
OCHOBaHMH Sy Ha NPOCAXOYHEIX TPYHTAX C YYETOM BO3MOXKHOCTH
OJTHOBPEMEHHOr0 COYeTaHHs HaHOoJee HeOJAarompHATHHIX YCJIOBHH
110 ocajike H NPOCajiKe Jxonycxaercsx IPHHHMATb PaBHEIMU

; Sp=25n My , (86)
rae Sy — npejieNibHAs BEIHYKHHA AeOpPMAlHH OCHOBAHHS IJs CJIy-
4aeB HEPAaBHOMEDHOH ocaiku (YHIaMEHTOB Ha OOBIYHLIX Hempoca-
HOUHBIX TPYHTAX; #Hlyp — KO3((MHUHEHT YCJIOBHH paboThl, YYHTH-
BaOIIK BEPOSATHOCTb OAHOBPEMEHHOr0 coYeTanus Hanboiee Hebia-
TONPHATHEIX YCJOBHH IO Ipocajke H OCajgke H OPUHEMAaeMhIH
PABHBIM: MPH Snp <28—mup=1; MpH Spp =28—my, =1,25.
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Tlpu pacuere ocHOBaHHH IO JedopMaLHIM BHIIOJHEHHE YCJIOBHA
(85) mocTHraercs, ¢ OJHOH CTOPOHHI, IIyTeM JIUKBHIAAIHH BO3MONK-
HOH BeJIMYHHEL IPOCAJIKH METO/IAMH YIIOTHEHHUS, 3aKPEIIeHHs, Ipo-’
pesK# NPOCaJIOYHbIX TPYHTOB H, C APYroM,— NOBBIUICHHEM Mpejelh-
HO JONYCTHMBIX JedopMalull OCHOBAHHH, IDHMEHEHHEM COOTBETCT-
BYIOIIMX KOHCTPYKTHBHBLIX MEDOIIDHATHH.

A3bl HANPMKEHHOIO COCTOSIHUSI NPOCAOUHLIX TPYHTOB

[Ipu nedopmannu 0OBIYHBIX HENPOCAJOUYHEIX IPYHTOB IO HArpy3-
KO pasiMyaloT TPH (asbl HANPSIKEHHOIO COCTOSHHSA: HOPMaJbHOIO
* YIUIOTHEeHHs, CABHra H nporpeccupyiouero tedenus |{82]. Hepeako
3TH TPH (pashl MeXaHHYECKH IIEPEHOCAT H Ha IpOcaJOyHBle I'PYHTH,
IpHYEM TPOCajKa OTOMXKAECTBJIAETCS ¢ (asaMH CABHIOB H Iporpec-
- - cupymwomero Teyenns. OfHaKO cIelHa/bHble
4T T yechenosanns B Pa3JIMYHBEIX TPYHTOBBIX YC-

by

01 04 |02 G3AMl  jopuAX NOKA3aJH, YTO B O6IeM cjayyae fe-
¢opManus npocagoyHOro JIeCCOBOTO TIPYyH-
soptt Ta B BOJOHACHIIIEHHOM COCTOSIHMHM OT Ha-
\L rPYsKH (pyHZaMeHTa XapaKTepH3yercs cJe-

100 .y IOYIOIHMHE nsateio (asamu (puc. 43):
_ N2 HOpMaJIbHOrO ' yIjoTHenus; 11 — npocankw;
150 \ III — nocaenytomero (nocjaenpocafoyHoro)
S yunorHenus H IV—V —dase casuros u

‘ . nporpeccupyionlero TeyeHud. Ilepexon or
Puc. 43. @aspl HanpsikeH- onHOH (pasbl K Jpyrod, Kak BHEHO H3
HOro COCTOANH NPOCA-  ppe 43 QPOHCXOAHT- IOCTENEHHO, O YeM

JIOUHBIX TPYHTOB.

CBHIETENbCTBYIOT KpPHBOJHHeHHBIE Yy4acT-
KH. ,

I ¢asa — xapakrepH3yercs yIJIOTHEHHEM IIPOCAJOYHOTO FPYHTA,
TPOUCXOJSLINM B pesyJbTaTe yMeHblIeHHR o6bema nop. CTpykTypa
rpyHTa IpH 2TOM He paspymaercst. BeanunHa MoAyis Hedopmaluu
B IpejeJaX 3TOr0 y4acTKa IIOYTH He OTJIHYAeTCsl OT MOAYJAA Hedop-
MaIlH} OGBIYHBIX HENPOCaJ0YHBIX I'PYHTOB [JIA NAHHOTO COCTOSIHHA
N0 BJIAXKHOCTH H CTENEHH IJIOTHOCTH. Hedopmanus rpyHra B 5TO#
thase Giuska K gedopMaluy OGBIIHBIX I'DYHTOB H CONPOBOXKAAETCH
BEPTHKAJbHEIMH H, YaCTHYHO, TOPH3OHTAJbHBIMH IlepeMelleHHsMH
TpYHTA. '
. Il ¢asa — xapaKkTepHayeTcsl DESKHM YBEIHYeHHeM ocazk fpH
CpaBHHTEJNbHO HeGOJbIIOM AMaNa3oHe INOBHILIEHHS HaBJEHHS, KOTO-
pas CONPOBOXKIAeTCs HapylleHHeM CTPYKTYpPH TpyHTa H GoJsee
IJIOTHOR ero ykJajikoid. 3HayeHHe MoAynas HAedopManHH I'DYHTA B
thase mpocalkH pe3Ko majzaer H, IO CPABHEHHIO ¢ MoAyJeM pedop-
Manuu B npefenax 1 gassl, yMmeHbumaerca B 2—10-pas. YuJaorhetune
rpyuta Bo II ¢ase mporcxomuT Kak 3a cyeT BepTHKAaJBHBIX, TAK M
YacTHYHO TOPH3OHTaNbHHIX Jnedopmanuil. Touka mnepexofa ¢asm
HOPMaJIbHOI'0 YIJIOTHEHHS K (pase NpocaikH, NOJyUYHBIIAS A5 0OLIY-
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HBIX TPYHTOB HasBaHHe <«IIpejesja IPONOPIMOHAJbHOCTHY, AJs MpPO- -
CaJlUHBIX NIPHHHMAETCH 3a HadaJbHOE NPOCaJ0YHOE NaBJIEHHE.

I ¢dasa xapaxrepHsyercsi pPe3sKHM YMeHbIUEHHEM CTeNeHH Ha-
pacranms nepopmanui. Ilo cymecrsy, ymioTrenue B sTo#f pase caa-
3aHO ¢ (opMHpPOBaHHeM HOBOH IIOCJTeNPocafoyHoR cTPyKTyphl Ilo
CHOPOCTH M Xapakrepy mporekaHus ocanok III dasa IPaKTHYECKH
ananoruuyna I ¢ase. Moayap nedopMalud rpyHTa B 3TOR dase Ho-
cTaTo4yHO 6J1M30K K Monydo nedopmaunu B I dase.

IV u V daswl gehopmaiuii rpyHTa, KaK H JJIs HEIPOCAXOUHBIX
TpyHTOB — (a3sl cABHra u mnporpeccupyiomero teueHns [82]. Xa-
paxTep. nepeMellleHH# OTIEJbHHIX CJ0EB I'PYHTa B 5Tol (pase MeHs-
ercsi. -ITop dyunamenToM ¢GoOpMHpYeTcs YIJIOTHEHHOE SAPO, O deM
CBHIETEJbCTBYET OTCYTCTBHE CXKAaTHSI I'PYHTa B 30He, IpuJjerarouiei
HeNocpeACTBEHHO K ero nopomse. Ilepememenus rpyura B IV u V
¢ aszax NPOHCXOLAT, B OCHOBHOM, B HHJKHHX CJIOSIX 34 CUET yBeJHye-
HHUS TIYOHHH J1edOPMHPYeMO# 30HE. B BEPXHHX CHOSIX, TO-BHAHMO-
My, 06pa3yioTcs HelpephIBHEIE IIOBEPXHOCTH CKOJbXKEHHS, UTO 00yC-
JIOBJIHBAeT HHTEHCHBHblE BEPTHKAJbHEE H FOPH30HTAJbHEE TIEpEMe-
HIeHHs, B pe3ysbTaTe 4ero NpH JajbHeHINeM YBeJHYEHHH HATPY3KH
MAacCCHB FPYHTa J0JI3KeH NOTePATh YCTOHUHBOCTS.

Onuncanusle oco6eHHOCTH HedOPDMHPOBAaHHS H (asH HanpiAXKeH-
HOro COCTOSIHHSI NPOCAJOUHEIX I'PYHTOB SIBHJIHCH OCHOBOH [IJIsI pas-
paboTKN NpeIJoXKeHHH IO ONpeleJeHHI0 PAacUeTHHIX jaBjeHHi ~"Ha
nPOCaZi0uHbIe IPYHTHL.

PACYETHBIE BABNEHHSI HA NPOCAAOYHBIE FPYHTHI

DKCIEepHMEHTH, ONHT JIPOEKTHPOBAHHS H CTPOHTENbCTBA IOKA-
3HIBAIOT, YTO pacyeTHBHe JaBJeHHs HAa NpPOcalouHBe TPYHTH 3aBH-
CAT OT MHOTHX (paKTOPOB, OCHOBHHIMH H3 KOTODHIX fBJAIOTCA: COC-
TOSIHHE TPYHTOB IO CTeNeHH. BJaXXHOCTH H IVIOTHOCTH; HX NIPOYHOCT-
Hble ‘XapaKT€PHCTHKH; MeDONPHATHS MO YCTPaHEHHIO IPOCAZOYHOC-
TH TPYHTOB H oOO0ecHeyeHHI0 IIPOYHOCTH BO3BOJHMHX 3JaHHI K
COOPYXEHHH; KOHCTPYKIHH H pasMeps (GYHAAMEHTOB H Ip.

B 3aBUCHMOCTH OT COCTOSIHHSI IPOCAJOYHHIX T'PYHTOB IO BJaXK-
HOCTH M BO3MOXKHOCTH HX 3aMauHBaHHSA IPH Ha3HAYEHHH PacUeTHHIX
IapJieHH# Ha IpocaZoyHble TPYHTH Heo0XOJHMO pacCMaTpPHBATh
ABa HanboJee XapakTepHHIX CJydas.

1-ii cnyqah, Korga 3aMayHBaHHE NPOCALOYHBIX I'PYHTOB B OCHO-
BaHHH (QYH/IaMEHTOB HCKJIOYAETCH M NOBHUIEHHE BJIAXKHOCTH BOS-
MOXKHO JIHIIb IIPH €r0 HH3KOM €CTeCTBEHHOM 3HAUeHHH 3a cyeT
HapyleHns NDHPOJHBIX YCJOBHA IIPH 3aCTPOiiKe TEPPHTOPHH, N0
ycraHoBuBIIelcs BaaxkHocTH. [losTomy nas l-ro cayvas 3a pacuer-
HO€ COCTOfIHHE IIPDH HH3KOH BJIAXKHOCTH CJeAYeT NPHHHMATb YCTaHO-
BHMBIIYIOCA BJIaXKHOCTb, a IIPH BBICOKOH — IPHpOAHYI0. PacueTHbie
HIaBJIeHHs] Ha NPOCaAOYHBIE JIeCCOBEIE I'PYHTH 15 3TOTO cJayyas pe-
Komenayercs onpegensTs no CHull 11-15-74 [74] ¢ ucmonb3oBaHneM
TIPOYHOCTHHIX XaPaKTEDHCTHK INPH YKa3aHHOH BHINIE BJIAXKHOCTH. -
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Bo 2-M ciyyae, xorja BO3MOXKHO 3dMauyHBaHHe IIPOCAJOYHBIX
TPYHTOB OT PAa3JHYHBIX HCTOYHHKOB, PACUETHHIM COCTOSIHHEM Oyler
SIBATHCS IOJIHOE BOJOHACHIEHHE I'PYHTa.

B COOTBETCTBHM C PACCMOTPEHHEIMH BHIIIE (pasaMH ,ueq)opmarmu
BOJIOHACHINIEHROrO IPOCANOYHOIO IPYHTA IIOJ HArpysKoH MOKHO BHI-
JeJHTh IBA COCTOSIHHS, KOTOpPble JOJXKHBI OBITb IPHHATHL 34 HCXOM-
Hble JI/IS OIpeJe/IeHHs] PACUETHOrO HABJEHHs Ha IIPOCajoyHble IPyH-
TH (cM. pHuc. 43):

I — Touka R, npeicrapisier coGo#l pacuernoe J1aBieHHe Ha npo-
CaJIOUHBIA JIECCOBBIH TPYHT H3 YCJIOBHSI HCKJIOYEHHSI €ro MPOCaiKH,
~_-—KOTOpPOE IIPH 5TOM COCTOSIHHH LDHHHMAETCH

At _ pPaBHbIM BeJHYHHe HAyajbHOTO IPOCALOY-
~f | ~~L% | HOro naBienus;

a3 IT — rouka R, mnpexacrasasier coboi

; pacyeTHOe NABJIEHHe, IPH KOTOPDOM JHONyC-

~7 0'2\ o | KACTCH NpOCAajKa TPYHTA HA NOJIHYIO ero

|,/ "Y<L | NOTEHUHAJIBHYIO BENHUHHY, HO obecreunBa-

eTcsl IIPOYHOCTh YILIOTHEHHOTO B pe3Yiib-
Vadd TaTe NPOCAJKH TPYHTA. |

155 145 0 004 008 Gy Pacuernble paBiendst Ry B Rj, ompege-

Co JasieMble cooTBercTBenHo no I u II cocrosi-

Eéfr; ;f' ;’;‘;’g{‘;“lﬂ{ogl” é’alg; HHSM, 3aBHCSIT, B OCHOBHOM, OT OGBeMHOM

or OBLeMHOH Maceh cke. MACCHI CKeJeTa H OTHOCHTEJBHOH Ipoca-

JeTa M OTHOCHTeNbHOR JOYHOCTH rpyHta (puc. 44). C yBseaunue-

MpOCajioYHOCTH TIPYHTA.  HHeM OOBEMHOH Macchl CKeJiera TFpyHTa B

€CTEeCTBEHHOM CJIOXEHHH OHH BO3pacTaiort,

a OpH yBeJHYCHUH OTHOCHTENbHOH IPOCAJOYHOCTH YMEHDINAIOTCH.

AHaju3 TOJNYYEHHHIX pe3ysabTaToB (cM. pHC. 44) ykasmpBaer
TaKXKe Ha BechMa CYIIEeCTBEHHYIO PasHHIy MeXAy-BeJHYHHaMH pac- -
gyeTHBX HaBiaeHndl Ry u Rs, monyyaembx mo I u II cocrosiunam. Bu-
3BIBAETCS 9TO TEM, UTO IIOCJIE NIPOSIBJIEHHS TPOCAJAKH (pOopMHpYeTcA
HOBasl CTPYKTYpa TIPyHTAa €O 3HAYHTEJbHO OoJiee BLICOKOH HJIOT-
HOCTBIO H, CJIEJOBATENbHO, IPOYHOCTDIO.

[Ipu HasHAaueHHW pacYETHBIX JaBJIeHHH Ha HPOCaJOYHBIE TPYHTH
YUHTHIBAIOT NDHMEHAEMEIE METO/bI ofecriegeHus] MPOYHOCTH 3N AHUM
¥ coopyxeHu#. B ciaywasix ycTpaHeHHs NIpOCaJKH I'PYHTOB B Ipefe-
Jnax JehopMUpPyeMOH SOHHl OT (GYHIAaMEHTOB IyTeM CHHXEHHS [aB-
JIeHHs| Ha IPYHT (ywHperune ¢(YHIaMEHTOB) pacyeTHOEe JaBJjeHHe

EK’

" OmpefessieTcsl MO IEPBOMY COCTOSIHHIO R; M NPHHHMAeTCs DaBHBIM

BeJIMUMHE HayaJbHOrO JaBJjeHHs. BO3MOXKHO Takxke ONpeleseHHe
pacueTHHIX HaBJeHuil R; MO NPOYHOCTHBIM XapaKTeDHCTHKAM ¢ H ¢,
NOJIVYEHHBIM II0 MeTOAMKEe OBICTPOrO CJBHI'a B BOJOHACHILEHHOM
COCTOSIHHH B YCJIOBHSIX He3aBepIIeHHOH KOHCONHIAIHH, T. €, B (hase
Ipocaixy I'PYHTA. :

IIpn ofecneuenyH TPOYHOCTH, YCTOHYHBOCTH H HOPMAJbHOH
SKCIJIyaTalNM 3JaHUH M COOPYKEHHH IyTeM IIDHMEHEHHHd KOMILJIeK-
Ca BOAO3AIUUTHRIX W KOHCTPYKTHBHBIX MEPOIDHATHH, a TaKkKe NpH
NPOEKTUDOBAHHH 3JaHuil 1Mo AedOopMalHsM pacyerTHble HaBJEHHT

‘106 : - )



onpegnensaior no Il cocrosunio. [Js1 9TOro COCTOSHHS NPH ONpejese-
HHUH PACYeTHOrO JNaBJIEHHA HCIOJb3YIOT IIPOYHOCTHHIE XapaKTePHCTH-
KM TIPOCAJOYHBLIX TPYHTOB, NOJyYEHHHE B BOJOHACHIIEHHOM COCTO-
SIHUH B YCJOBHSIX 3aBEPILEHHON KOHCOJNHAANHH. .

Bennunnsl pacyerHsix pasjenuit Anad II cocTosHHg OKasHBaOT-
ca pasabiMu 0,3—0,5 MITa. D710 cBHAETEILCTBYET O TOM, UTO YIJOT-
HEeHHe JIECCOBOro TPYHTA B Pe3yjbTaTe NPOCaJKH NPUBOIUT HE TOJMb-
KO K NOBHUICHHIO €ro IJIOTHOCTH, HO H K (OPMHPOBAHHIO HOBOH,
YCTOHUHBOM CTPYKTYDH], CIOCOOHOH BOCHDHHHMATbH 3HAUHTENBHYIO
Harpysky. Hs ollbiTa CTPOHTE/ILCTBA H3BECTHO MHOTO IPHMEPOB BO3-
BeJeHNHS 3JaHUA U COOPYXKEHHH Ha JIECCOBHIX NPOCAAOUHHIX IPYHTAX
. €CTECTBEHHOH CTPYKTYpHI C AaBJjeHueM Ha rpyHT 0,24—0,4 MIla, B
KOTOPLIX HMEJIO MeCTO 3aMauHBaHHe H npocam{a IpyHTa Ges noTepH
* YCTOMUHBOCTH OCHOBAHHS.

Ilpu DoOCTeneHHOM BO3pDACTAHHH HArPYskKH oT GyHAaMmenta Ha
yIJIOTHEHHbIe H 3aKPeNJIeHHble IpocajoyHble TPYHTH NIPH HX ecTe-
CTBEHHON BJAXXHOCTH H B BOJOHACHIIIEHHOM COCTOSIHHH AedopMauHs
HX TaK XKe, KaK H OOBIYHEIX TPYHTOB CONIPOBOXKIAETCSI NOCJIEN0Ba-
TEeJbHHIM HacTymJjeHueM ¢a3 HOPMAJbHOTO YIUVIOTHEHHH, CABHra
H NIpOrpeccHpyIOllero Teuenns. B ¢BA3H ¢ 5THM IPHHIUIE MOAXOAA
K HA3HAUYEHHIO DaCUeTHHX AABJICHHH Ha YIUIOTHEHHHE H 3aKpemJieH-
HBEl€ TPYHTH OYAYT aHAJOIHYHBIMH NPHMEHsieMbIM K OOBIYHHM-TPYH-
TaM B COOTBETCTBHH € MX NPOYHOCTHBIMHM XapaKTEpHUCTHKaMH. Tak
KaK YIJOTHeHHe H 3aKpelJleHHe T'PYHTOB OOLIYHO NPOM3BOIHTES
C LeJbl0 YCTPAHEHHS HX IPOCAJOYHHIX CBOHCTB H, CJIe0OBATEJbHO,
B T€X CJayvasx, KOrJa BO3MOXKHO 3aMayHBaHHe I'PYHTOB, PacyeTHHE
AaBJleHHs Ha YIJIOTHEHHHE ¥ 3aKpelJIeHHHE TPYHTH, Kax NpaBHlo,
ONpeNeNsIOTCA C HCMOJNb30BAHHEM NIPOYHOCTHBIX XapaKTEePHCTHK,
NIOJIYUeHHBIX B BOJOHACHIIIEHHOM COCTOSIHHH.

ITosnoe Hin yacTHYHOE YCTPaHEHHE NPOCaTOUHBIX CBOHCTB J1ecco-
' BHIX CPYHTOB B npefienax mnedopMupyeMoil 30HH NPHBOAHT K TOMY,
4TO NOJYYeHHOe OCHOBAaHHE CTAHOBHTCS HEOZHODOIHHIM, OCOGEHHO
B BOJOHACHIIEHHOM COCTOSIHHH, H Yallle BCero MOXeT paccMaTpH-
BATbCA KaK JBYXCJOHHOe, cocTosilee M3 YINIOTHEHHOIO HJIH 3aKpen-
JICHHOTO CJI0A H IIOACTHJAIONIErQ ero NpocafoyHoro rpyaTa NpUpo-
HOTO CJOXeHH:A. B cBs3u ¢ STHM 00653aTeJbHHM YCJOBHEM pacueTa
TAKOTO OCHOBAHHS fABJISETCA NPOBepKa IOACTHIAIINErO CJI05, KOTO-
pad BKJIOYaeT BHINIOJHEHHE HepaBeHCTBA

Pon+ @ (p — Ppe) <'R, (87)

TAE P6.n — NPHPOJHOE NaBJeHHE Ha KPOBJE-NOACTHJIAIONIETO I'PYHTA,
3aJ1€ralouero HuXe YIJIOTHEHHOTO WJHM 3aKPelJieHHOTO CJOSl; & —
K03 PHUIHEHT YMeHbUIeHHA JONMOJHHMTEJNbHOro AaBJaeHHs OT (yHaa-~
MEHTA Ha KPOBJI€ HEYIUIOTHEHHOIO CJIOS; P — AaBJleHHe IO MOJOIIBE
(byHIaMeHTa OT ero HarpyskH; ps — NPHPOJHOEe AaBJIeHHE Ha-OTMET-
Ke 3aJI0XeHHd (pyHAaMeHTa; R — pacyeTHoe JaBJIeHHE HA YIJOTHEH-
HBIA HJIH 3aKpelJIeHHHH IPpYyHT AJd yCJOoBHOro GpyHaaMeHTa.
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TIpuHAEMAs pacueTHOe [aBJEHHe NOJCTHIAIONIErO CJOS PaBHBIM
HaqalIbHOMY NPOCaLOYHOMY AABJIEHHIO R = Py , PacueTHO® [aBJEHHE
mo TojomBe GyHAAMEHTA IO YCJOBHIO OGeCIeueHHs Hecymen cro-
COGHOCTH MOACTHIAIOILETO CJI0s1 OyIeT paBHO

Ppp — Pg.n — %P,
Ry— Lo fen "7 (58)

a

Jnsl HasHayeHHsl NpeXBAPUTEJbHEIX pPasMepoB (yHIAMEHTOB
3AAHAR M COOPYMEHHH Ha IPOCAJOYHHIX TDYHTax HOINYCKaeTcH Hc-
TOJIb30BaTh BeJIMUHHB YCIOBHBIX DACUETHEIX AaBJEHHH Ro, IpHBe-
neunstx B CHull 11-15-74 (taba. 1).

Tabauya 1
Ry, MIla
: TDYHTH OPHPOXAHOTO ci0XKeHus| [PYHTH YIJIOTHeHHHE ¢ O0B~
TpyHTH c ‘oGpeMHOR Maccoit ckenera eMHOi Maccoll ckejyieta
Yo, TC/M? Yoy TC/M
135 | 15 160 | 19
. 0,3 0,35 ) :
bl —— 0,2 0,25
Cynecs 0,15 0,18
0,35 0,4 .
. —— — 0,25 ‘0,3
CyIrJIHHOK 0.18 0.2
0,4 0,45 -
r —= - ] 0,3 0,35
JHHA 2 0.2

TlpumMeuanus: B uucaurese NpHBeAeHEl 3HaUEHHS Ry, OTHOCAUKHECS K MPOCAXOTHHM
IPYHTaM NPHPOXHOTO CHOMEHHS CO CTENeHbIO BAAXHOCTH (G<<0,6 H NpPH, HEBOSMOXKHOCTH HX
saMayMBaHHus; B 3HaMeHaTejle — 3HAYCHHs Ry, OTHOCAIUIMECT K TaKHM JKe I'DYHTAM CO CTeHeHbIo
BIAXHOCTH G > 0,8, a TakKe K IDPYHTAM C MeHBIIER CTENeHBI0 BAAMKHOCTH IDH BO3MOMHOCTH
MX 3aMadMBaHHUs.

2. [l mpOCafoOYHBIX TPYRTOB € NPOMEKYTOUHBIMH SHAUGHHAMM Y., ¥ G sHaveHus R

OIpenensoTess Hm‘epnonnuueﬂ

3HAYEHHSMH YCJOBHHX pPAacueTHHIX HaBiIeHHH R, JOTyCKaeTcst
NOJIb30BATLCA TaKXkKe J Ha3HAauUeHHd OKOHYATEJbHHIX paSMepOB
dyHnameHToB npu NPOEKTHPOBAHHH NEPEUHCICHHBIX HIXKe 3/1aHHH,
€CJIH B HHX OTCYTCTBYeT MOKPHIl TEXHOJOTHUECKHH Ipoilecc: '

NPOH3BOACTBEHHEE, CRJAAJCKHE, CEeJAbCKOXO3SIHCTBEHHBIE H T. IL
ONHOSTaKHEIE 3JIAHHA C HECYNIMMH KOHCTPYKIMAMH, MaJOYyBCTBH-
TeJbHBIMH K HEPABHOMEPHEIM OCaJiKaM, ¢ Harpyskoit Ha cTojbuaThie
dyunaments nopsigka go 400 kH wau nenrounne no 80 KH/M, ,

KuJble ¥ ofllecTBeHHble GeCKapKacHEle 3LaHHS BHICOTOH He 6o-
Jee TpeX 3TaXel c HATPy3KOH Ha JeEHTOUHHE (YHIAMEHTH IQ
100 xH/m. .

B sTux C/IyYasX BEIHYHHBI PACYETHEIX JlaBJIeHdN Ha Hpocanoqﬂme
I'PYHTHl OCHOBAaHHE R oONpenensioTcss ¢ YUeTOM HX KOPDPEKTHDOBKH
Ha rAyOnrHY 3a/0KeHds H WHPHRY dbyH1aMeHTOB.
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NPUHLMIBI CTPOUTEJNILCTEA HA MPOCALOUHLIX IPYHTAX

OGeceyeHne NPOYHOCTH H HOPMAJBHOH SKCIJIyaTalHH ~3JaHHH
# COOPyXKeHHH Ha NPOCaZOUYHBIX IPYHTAaX AOCTHraeTcsi NMpHMEHEHHEM
COOTBETCTBYIOIIUX IIPHHIUIIOB H METOLOB CTPOHTEJNbCTBA, KOTODHIE
OCHOBHIBAIOTCSI Ha ydeTe IPHPOABI, MEXaHH3Ma IIPOCAJIOYHOCTH, 3a-
KOHOMEPHOCTH PasBHTHs MPOCAJOYHBIX nebopmanui [68, 74].

Tlpu npoeKTHPOBAHHHM OCHOBaHHH, (QYHAaMeHTOB H 3LaHHH Ha
TMPOCAJOYHBIX I'PYHTAX IPEXKJe BCETO YUYUTHLIBAIOT BO3MOMKHOCTb HX
3aMayHBaHHSA ¥ BO3HHKHOBEHHS IpocajouHBIX Aedopmanuit. Iloato-
My B TexX cJyuasiX, KOrJa HCKJI0UaeTcs 3aMayHBaHHe IPOCaJOYHBIX
TPYHTOB CBEePXy HJH BCJEJCTBHE NOAbEMAa YDOBHS IPYHTOBHIX BOJA H
BO3MOXKHO JIHIIb MeJJIeHHOE IMOBHIIEHHEe B/JIaXKHOCTH JO YCTaHOBHB-
meficss 3a CUeT 3aCTPOAKH TEPPUTOPUH, OCHOBAHHA M (DYHAAMEHTHI
DPOEKTHPYIOT KaK Ha OOBIYHBIX HEMPOCAaJOUHHX I'pyHTax. [logo6HHe
YCIOBHS OOBIYHO HMEIOT MECTO IPH CTDOHTE/]bCTBE 3JaHHH U COOPY-
JKeHHH, Heo60pyIOBaHHEIX BOJONDPOBOAOM H KaEaJjHzaluel, y KOTG®
PHIX BHEIIHHE CEeTH H BO3MOXKHbIE HCTOUHHKH 3aMadyHBaHHs Daclo-
JIOXKEHH HA PAaCCTOSAHHAX, 60.leI.IIHX HOJYTOPHOH BeJIHYMHBEL Ipoca-
JIOYHOH TOJIIIH. ,

IIpu BO3MOXHOCTH H HeH30eKHOCTH 3aMaYMBaHUS HpOCafOYHBIX
TPYHTOB B OCHOBAHMH IIPOYHOCTb M HOpMaJbHas 3KCIIyaTalus 3ja-
HHH M COODYXKeHHH JOCTHTalOTCH NPHMEHEHHeM OJHOTO M3 CJeLyIo-
AIHX TPHHLHIIOB:

a) yCTpaHEeHHS MPOCa/I0UHBIX CBOHCTE IPYHTOB;

6) MpOpe3KH HMPOCAJOYHLIX TPYHTOB TNIyOOKHMH (yHAaMEHTaMH;

B) KOMILIeKCca MePONPUSTHH, BKJIIOYAIOMIETO NOJTOTOBKY OCHOBA-
HHS, BOJO3AUIHTHEIE H KOHCTPYKTHBHBIE MePOIPHATHA.

Yerpanenue npocado4nslx c80licT TPYHTOB NOCTHTaeTcs NpHMeE-
HeHHeM Das3JMYHBIX METOLOB YIJIOTHEHHS H 3aKpellJleHHd H Halpas-
JIeHO Ha H3MEHEeHHE IPHPOSHON CTPYKTYPHI, MOBHILIEHHE IJIOTHOCTH,

TIPOYHOCTH, HCKJIOUEHHE IPOCAJOUYHOCTH I'PYHTOB U IpeBpalleHne HX

B OOBIUHEBIE HenpoCcagOuHbBle TPYHTH C 0oJiee BHICOKHMY 3HAUCHHSIMH

. IPDOYHOCTHBIX H JIEQ)OpMaH\HOHHbIX XapaKTCPUCTHK. OCHOBHBHIME Me-

TOLAMH YIJOTHEHHS IPOCAJOYHBIX PYHTOB C I THIIOM TPYHTOBBHIX
YCJIOBHH II0 IPOCAaZOYHOCTH SIBJISIOTCS: NOBEPXHOCTHOE YIIOTHEHHE
TS2KeJBIMH TPaMOOBKaMH, BHTpPaMOOBHIBAHHE KOTJIOBaHOB, YCTPOH-
CTBO TPYHTOBBIX NOAYIIEK, & Ha mjaomazakax co I Tamom: npeasapH-
TeNbHOe 3aMayMBaHHe, B TOM YHCJE C IVIyOMHHBIMHE B3PHIBaMH, IVIY-
OUHHOE YIJOTHeHHe IpPOOHUBKOH CKBaIKMH. (I‘pyHTOBbIMH CBasIMH)
H [p. 3aKpemisior npocanqubIe PPYHTHL OJHOPACTBOPDHOH CHJIHKa-

TH3anMeH H 00KHATOM.

Ilpopeska npocadourosix epyHTO8 TTIYOOKUMH HYHIAMEHTAMH Npe-
AycMaTpHBaeT Iepefauyy Harpysk# OT GyHZaMEHTOB Ha IOACTHJAIO-
1ye TPYHTH H TeM CaMbIM IOJHOE HJHM YacTHYHOe HCKJJOYeHHe BJIH-
SIHUST IPOCAZOYHOCTH TPYHTOB Ha ocafku pyHaaMeHToB. OHa BHINOJ-
HsieTcst CBafHBIMH QyHIaMeHTaMH M3 3a0HBHBIX HJIH HAGUBHBIX CBaH
PA3JIHYHBIX KOHCTPYKLHH, CTOJIOAMH H3 3aKpeIJIeHHOTO I'pYyHTA.
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Komnaerxc meponpusruli Haupas/jeH Ha 4acTHIHOE CHHKEHHE Be-
JHYHH TPOCaZOK TPYHTOB H IIpHCIocofJieRde KOHCTPYKUHR 34aHAl
H COOPYKeHHH K BO3MOXKHLIM NIPOCafiKaM I'PYHTOB B OCHOBaHUH. I1pu
STOM IOACOTOBKA OCHOBAHMH BBUIOJNHSETCH IIyTeM YIJIOTHEHHS IPYH-
TOB Pas/IHYHBIMH METOLaMH C LeJbl0 NOJHOR WJIH YaCTHYHON JIMKBH-
JallHH IpocaJoK TPYHTOB B Ipejenax nedopMHPyeMoH 30HH OT Ha-
rpy3KH (PYHEAMEHTOB H CO3JaHHSl B OCHOBAHHH MAaJOBOLONPOHHIIaE-
MOTO 3KpaHa 43 YNJOTHEHHOro IPYyHTa, HNPeNATCTBYIOUIEro 3aMayi-
BAHHIO HHUXKeJeXallHX INPOCAACUYHBIX TPYHTOB H IPOMAayHBAaHHIO
Bcell IpocaJoyHOH ToOJIUHM. BoJxosallWTHBEIE MEpONPHATHA Ha-
IpaBJieHbl Ha CHHXKeHHe BO3MOKHOCTH 3aMayHBAaHHUA I'PYHTOB, IPO-
MayHMBaHHA BCell NIPOCAJOYHOH TOJIIH U TE€M CAMBIM CHHXXEHHE MakK-
CHMAJbHHIX NIPOCaZOK OO MHHHMAaJbHO BO3MOXKHBIX BeTHUYHMH. KoH-
CTPYKTHBHEIE MepOIpPHATHS BHIIOJHSIOTCS C IeNbio IpHcnocofse-
HHSl 31aHHH H COODPYXKEHHHH K BO3MOKHBIM IIPOCaJKaM TDYHTOB H
OPHHHMAIOTCA IO pacueTy KOHCTPYKIHE Ha HepaBHOMEpHEHE Ipocai-
KH B OCHOBAHHAX.

Ilps BHGOpe MPHHIMIOB H METOJOB HX OCYLIECTBJIeHHs 1o obec-
IeYeHHIO NPOYHOCTH H HOPMAJIbHOH SKCIIyaTAIlMH 3HAaHHH H COOPYs
JKeHHR Ha IPOCAaZOYHHX I'PYHTAX YYHTBIBAIOT THMIl TPYHTOBHIX YCJO-
BHH 10 TIPOCAJOYHOCTH, BEPOATHOCTb 3aMauHMBAHHS OCHOBAHHMA Ha
BCIO BeJHUHMHY IIPOCAJOYHOH TOJIIN HJH €e YacTH, BO3MOXHYIO Be-
JHYHHY TpOCajKH, B3aHMOCBfI3b HPOEKTHPYEMEIX 3JaHHA H coopy-
KeHHn# ¢ cocefHNMH O0BeXTaM¥ ¥ KOMMYHHKAIMAMH H T. 1. Ha OC-
HOBE TEeXHHKO-3KOHOMHUYECKOro 060CHOBaHHA.

Ha npocaznounslx rpyHTax ¢ I THIOM IPYHTOBHX ycJOBHH 1O Hpo-
CaJIOYHOCTH BIOJHE BO3MOXKHO NPHMEHATh YACTHUHOE YCTpaHEeHUe
TpOCafOYHEIX CBOACTB IPYHTOB, a TaK¥Ke HeIOJIHYI0 IpPOpesKy mpo-
CaZIOYHEIX TPYHTOB FIYGOKHMH (GyHAAMEHTAMH, HO ¢ 00513aTeJIbHHM
ofecleyeHHeM TOre, 4TOGH CyMMapHEIE BEJHYHHE OCAJOK H Hpoca-
JOK He NPEBBIUAJNH NPefeNbHO AONYCTHMBIX AJA 3LAHHA H COOpY-
JKeHHH BeJIHUHMH.KaK N0 HX abCOJIIOTHOMY 3HAYEHHIO, TAK H CTENeHH
HepaBHOMEPHOCTH. B OT/IHYHe OT 3TOro Ha IIPOCAJOYHEIX TPYHTaX
co II TumoM rpyHTOBHIX YCJOBHH B CBSI3H C HeOOXOZHMOCTBIO YyueTa
CHJT HarpyXalolliero TpeHHs NOJIKHO IPHMEHSTBHCS TOJbKO IIOJHOE
yCTPaHeHHe NPOCaJlOUHbIX CBOHCTB I'DYHTOB H HMX NOJIHAS IPOPE3Ka.

YcTpaHeHHe NPOCAJOYHBEIX CBOHCTB T'PYHTOB OOHIYHO 11e/1eCo06-
pPas3Ho NIPHMEHATDh A/ 3JaHHH ‘U COOPYKEHHH, 0CaJKH- PyHIaMEHTOB -
KOTODHX HA YIJIOTHEHHBIX H 3aKpelJIEeHHBIX I'PYHTAaxX He NPEeBHIIAI0T
JOMYCTHMHIX AJIfi HUX BeJIMYHUH, a TIPOPE3KY NPOCAJJOYHBIX TPYHTOB —
B CPYHTOBHIX YCJOBHAX, XapPaKTEPH3YIOMHXCSA HAJNHYHEM HHUXKe IpO-
CaJlOYHOH TOJIIIH CJIOEB I'PYHTA C MOBBIIEHHOH INIOTHOCTBIO H Hecy-
meft cnoco6HocThIO. KoMmuiere MeponpuaTHit TpuMensercs, Kak npa-
BHJIO, IPH NMPOCKTHPOBAHHUH H MPHBSI3KE MAaJOUYBCTBHTEJBHBEIX K He-
paBHOMepHHIM JedopManHAM OCHOBaHHH 3JaHHH M COOPYXeHHH C
HECYIIHMH NMPOJOJNbHEIMY H NONEPEYHHMH CTEHAMH,
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BOJO3ALUMTHBIE MEPOTIPMSTHS

BoznosamuTHEle MepONIPUATHS IIPH CTPOUTENLCTBE 3NaHHH Ha IIPO-
CajJl0YHBLIX FPYHTAX NPUMEHSIOTCH, KaK NPaBHJIO, Ha ILIollajfKax co
11 THnOM rpYHTOBHIX YCJOBHH 10 HPOCAACUHOCTH AJA CHHMKEHHS Be-
" POSITHOCTH 3aMauHBaHHS TPYHTOB B OCHOBAHHH, HCKIIOYEHHS HHTEH-
CHBHOTO 3aMaYHMBAaHWs Ha BCIO BEJHYHHY [IPOCAJOUYHOH TOJINHU
H TOJIHOTO NPOHSBJIEHHS BO3MOMKHOH BEJHUHHLI IIPOCAAKH TPYHTA,
KOHTPOJISL 3a COCTOSIHAEM ceTeH, HeCyIUHX BOJLY, BO3MOMKHOCTH HX .
OCMOTpPAa ¥ GHICTPOLO PEeMOHTAa, ofecleuyeHHS CBOEBPEMEHHOIO Ipe-
LOTBpAaIeHHs] MCTOYHHKOB 3aMAaYHBAHMSI TPYHTOB B OCHOBAHHH
HT I :
B koMIlJIeKC BOAG3aIIUTHLIX MePOIPHATHH BXOAAT: KOMIIOHOBKA
reqijiaHa; IJIAHMDOBKA 3acTpauBaeMOH TeppPHTOPHH; YCTPOHETBO
HOJ 3IaHMAMH H COODYXKEHHAMH MaJOBOAONIPOHHIAeMEIX 3KDaHOB;
KayecTBeHHas 34acChiKa NasyX KOTJIOBAHOB H TpaHuled; yCTPOHCTBY
BOKDPYT 3JaHHH OTMETOK; NPOKJAJKa BHEIIHHX H BHYTPEHHHX KOM-
MYHHKalui, HecyIlHX BOAY, C HCKJIIOUEHHEM BO3MOXKHOCTH YTeUKH
U3 HUX BOJbI, ofecreueHHeM CBOOOAHOFO HX OCMOTPAa H PEMOHTA; OT-
'BOJ, aBapHUHHBIX BOJ, 3a Ipelesbl 3JaHui U B .)IHBHECT_OHHYIO’CeTb .
H JID.

KoMIOHOBKY reHepaJsbHBIX IIaHOB BEIIOJHSIOT ¢ MaKCHMAJbHEIM
COXpaHeHHeM eCTeCTBEHHBIX YCJIOBHH CTOKa TOBEPXHOCTHHIX BOJ.
Ilepeceuenust JHHMH CTOKa IMOBEPXHOCTHBIX BOJ IO BCEH HX JJIHHE
oKX 3J{aHHSMH H COODYXKEHHSIMH He AOINYCKAaIoTCA. 3AaHHSI H COODY-
JKEHUS] C MOKPHIM TEXHOJOTHMYECKHM IIPOIECCOM KOJKHBI pacroJa-
raTbesl, Kak IPaBMJIO, B NOHMXKEHHHIX YacTaX peabeda sacTpauBae-
MOHK IJIOIAJKH, H& yUacTKaX ¢ BBHICOKHM  PacloOJIOKeHHeM YPOBHS
TPYHTOBHIX BOJ, HaJUYHEM JDEHHPYIONIEro CJ0s, NOACTH/IAIOIETO
[NpocajoyHyIO TOJIILY TPYHTOB.

IIpu niaHupoOBKe 3acTpanBaeMon nnomaﬂxu HJIF yYacTKa CTPOH-

TeJbCTBA -CJleyeT HCHOJL30BATH HYTH €CTECTBEHHOTO CTOKa aTMO-
c¢epurix Box. IIpu sTOM HpHUMeHEHHé NeCYaBBIX TPYHTOB, CTPOH-
TeJIBHOI'O Mycopa H JPYTHX APeHHPYOINUX MaTepHaJOB AJA IJaHH-
POBOYHEIX HacHIlell Ha IIomianxax co Il THIOM IPYHTOBHX yCJIOBHH
He JOIyCKaeTcs.
- B ocHOBaHHSIX 3[aHHU{l ¥ COOPYKEHHH, BO3BOAUMEIX Ha IIpocafod-
HBIX PYHTaXx, OTHOCAMuXCS Ko Il THNY rpyHTOBHIX yCJIOBHH 1Mo IIpo-
CafioYHOCTH, C NPHMEHEHHeM  -KOMIJIeKca MEeDPONPHUATHH . feJaloT
CIUIOIIHBIE MaJIOBOJOIPOHHIAeMbie 3JKPAHH H3.yIJIOTHEHHOFO Jec-
COBOr0 I'PYHTa C YIIHPEHHEM HX B KaX/Ayi0 CTOPOHY OT HAapyXKHBIX
rpaHell QyHZaMeHTOB Ha COOTBETCTBYIOILYIO BEJIHYHHY.

ITpopeska MaJIOBOJONPOHHIIAEMOr0 3KpaHa IOJ 31aHUAMH TpaH-
wresIMH IS KOMMYHHKaUHH Ha riayOHHY 6oJjee /3 ero TOMIIMHBL He
Jonyckaercsl. IIpy sToM TosmuMHA SKpaHa HHXE LHA TPAHIIEH JOJIK-
Ha OBITH He MeHee 1,5 M J/Isl 3laHuil H COOPYXKeHuH C MOKPHIM TeX-
HOJIOTHYECKHM IIPOLIeccOM, a TakiKe 3JaHHH NOBHINEHHOHR 3Ta)KHOC-
TH ¥ | M 0JIs OCTaJbHBIX 30aHUK H COOPYKeHHUH.
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OGpaTHble 3aCHIIKH KOTJIOBAHOB Y (DyHAaMEHTOB H TpaHIIeHA NMox
KOMMYHHKAIUSAMH JOJKHB YCTPAaHBATbCA H3 MECTHBIX JIECCOBHIHHX
CYIJIMHKOB, I'VIHH, a IPH OTCYTCTBHH HX —H3 cyneceil. ['pyHT B 06-
paTHHIE 3aCHIIKH OTChIIAeTCs OTJAEJAbHBIMH CJIOSMH C. BJaKHOCTBIO,
O6JH3KOA K ONTHMAaJbHOH H YIUIOTHSeTcs 1o Tpebyemoll cremeHH
HJOTHOCTH. :

BBozpl BoZONpPOBOJA H TeIJoceTeH B 3[aHHE, 4 TaKXe BHIIYCKH
KAHAJIH3ALHH H BOJOCTOKOB CJeAyeT NPOK/JAaABIBATHL B KaHalax coO
CheMHBIMH IJIATAMH NepeKphITHA. KanaJsl nenecoo6pasHo geaTh U3
OJIHOro KeJ1e300eTOHHOTO JIOTKA ¥ YKJAaABBaTh C YKJIOHOM He MeHee
0,02 B cropony ot sfanusd. [IpuMbiKanne KaHajJoB K GyHAaMeHTaM
3IAHKS JOJKHO OBITH repMETUUHBIM U BHIOJHATHCA C yquOM Hepas-
HOMepHOH HpocajkH KaHaja H (pyHIaMeHTa.

,H,m{ KOHTPOJIS 32 YT€YKOH BOJH H3 TPyOOIpPOBOLOB BHYTpeHHHX
ceTelf, a TakXe TPyOONpPOBOXOB, NIPOJNOXKEHHHX B KaHaJjax BBOJOB
U BBIIYCKOB, H AJsl OOHapyKeHHS aBaPHHHBIX BOL cJaelyeT B KOHIE
KaHaJioB TpefycMaTPHBATh YCTPOHCTBO KOHTPOJBHEIX KOJIOHIEB.

ITonbl B 31aHHAX K COOPYKEHHSAX, 3aIPOEKTHPOBAHHHX € IpHUMe-
. HeHHeM KOMILJIeKca MepONpHATHH, yCTpauBaiOT BOJOHENPOHHIAEMH-

- MH. 15 BO3MOXKHOCTH CTOKAa aBapUHHEIX BOJ IOJE BHIOJHAIT C
ykaonamu 0,006—0,01 K npuamram. B Mecrax conpsiKeHHd IOJOB
CO CTeHaMHU JAesaloT WIHHTYyCH Ha BrcOTY 0,1—0,2 M.

Boxpyr Kaxjoro 3inaHus CJefyeT IesaTh BOJOHEIPOHHIAEMHE
OTMOCTKH, KOTODHE NOJKHH HMETh MOJATOTOBKY H3 MECTHOTO YIJIOT-
HEHHOTro T'PYHTA B YCTPauBaThed ¢ YKJAOHOM B NONEpeYyHOM Hanpas-
JeHuH He MeHee 0,03.

KOHCTPYKTHBHBIE MEPOTPUATUSA

. KoHCTPYKTHBHBIE MEDONPUSATHS NPHMEHSIOT 06BIYHO TOJBKO NPH

CTPOHUTENbCTBE 3JAHUH H COOPYXEHHH Ha NPOCAJOYHEIX TPYHTaX CO
IT THmOM IPYHTOBHIX YCJOBHH IO IPOCaLOYHOCTH, BO3BOJHMBEIX C HC-
M0/Ib30BAHHEM KOMILJIEKCa MEPONPHATHH, H Ha3HA4YaloT, KaK HpaBH-
JI0, IO pacyeTy KOHCTPYKUHH 34aHHA U COOPYKeHHH Ha HepaBHOMep-:
HEE IPOCaJKH IPYHTOB OCHOBaHHH., MepONpHAITHA 06beIHHSAIOT B TPH
OCHOBHHIE TPYIIHI, HAIpaBJeHHbIE HA:

a) NOBHILEHHE NPOYHOCTH H 06uIel NPOCTPaBCTBEHHON XKECTKOC-
TH 3JaHUH U COOPYiKeHHH;

6) yBenHueHHe TIOZATIHBOCTH 3JaHHH H COOPYKeHHH 3a cuer
NpHMEHeHHs] THOKHX HJIH NMOAAT/AHBHX KOHCTPYKIHH;

B) ofecrneyenne HOPMaJbHOH SKCIVIyaTalHH 3MaHUE H COOpYxKe-
HHH TP BOSMOXKHBIX HePaBHOMEPHHIX IMpPOCaiKax TPYHTOB OCHO-
BaHHilL

Bri6op 0iHOH H3 IPYNI MEPONPHATHH HJIH HX COUETAHHS 3aBHCHT
OT KOHCTPYKTHBHHIX OCOOeHHOCTeH 3JaHHH H COODYXKeHHil, a TaKxKe
OT HX TEXHOJIOTHMYECKOro HasHaYeHHS H YCJOBHH SKCIJyaTallHH.

MeponpuaTus nepsoi TPYNIE NPHUMEHAITCA OGBIYHO JJIS OTHO-
CHTEJIHO. XECTKHX 3/aHuiH H' COODYXeHHi. MeponpusTHs BTOpPOR
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TPYINIIL, CBA3AHHbIE C' YBeJIHYEHHEM [OAATIHBOCTH 3ﬂ.amm H CcOOpY-
KeHHH, NPHMEeHAIOTCHA, KakK _TPABUJIO, [JIA NONATIHBHX H THOKHX
3naHuil.. MeponpusaTust Tperbeft TpyIIIEL 00BIYHO NPHMEHAITCHA B CO-
YeTAHHH C MEPONDPHATHAMH IIepBOH HJH BTOPOH TPYNNH 151 3LaHUA
H COODYXeHHH, O00OpYIOBAHHBIX CHENHAJbHEIMH TEXHOJOTHYECKHMH
YCTpOHCTBAMH, H HalpaBJeHH Ha obeclieueHHe HOPMaJbHON HKCILTY-
.aTalldd 3THX YCTPOHCTB IIPH BO3MOXXHBIX HepaBHOMEDHBIX Ipocai-
KAX CPYHTOB B OCHOBAHHAX H, B CAyYasx HEOOXOAMMOCTH, HAa BOC-
CTAHOBJEHHEe HX HOPMAaJbHOTO 3IKCIJIYaTAUHOHHOTO -IOJOKEHHS.
MeponpusTasi 1o NOBLIIIEHHIO IPOYHOCTH U O6IIeH IPOCTPaHCT-
BeHHOH XeCTKOCTH 3JaHHI M COOPYKeHHH BKJIOUAIOT: Pa3pe3ky 37a-

HUI M COOPYKeHHH 0CaAOYHLIMHM IUBAMH Ha OTJEJbHHE OTCEKH; YCT- -

POHCTBO 2KejIe300ETOHHEIX TIOSCOB HJIH aDMHPOBAHHBIX IIBOB; MOBH-~
LIeHHe BHJA U CTeleHH. apMHPOBAHHS OTAEJbHHIX XKelxe306eTOHHBIX
. 3JIEMEHTOB; YCHJIEHHE MPOYHOCTH CTHIKOB MEXAY OTAENbHLIMH Jje-
MEHTaMH KOHCTDYKIHH; YCTPOHCTBO 3XECTKHX IOPH3OHTAJIBHHX JHA-
dparm us C60pHHX Kene300eTOHHBIX 3J/IEMENTOB; YCHIeHHe (yHIa-

MEHTHO- HOIIBaJIbHOPI JacTH SI[aHHI/I " COOpy}KEHI/IH HYTeM NIDHMEHEHHS

MOHOJIUTHHIX UM COOPHO-MOHOMUTHEIX dyHAaMeHTOB.

3aHHs H COOPYXKEHHA B IJIaHE nenecooﬁpasﬂo IIPOEKTHPOBATh
NpocToll KOHGUTYPaNyH, NPH KOTopofl obecrneunBaeTcs BO3MOKHOCTb
HX Pa3spesKH OCaJOYHBIMHM LIBAMM Ha OTJeJbHEIE HOCTATOYHO XKECT-
KHe ¥ IPOYHLIE OTCEKH NPSAMOYroabHOH dopmul B miane. Ocafounsie

IUBEl, KaK NPaBHJO, LOJKHEI PACHO/araThCsi B MECTaX PE3KOro H3- .
MEHEeHHS BHICOTH H HAarpy3oK Ha (DyHAaMeHTH; H3MEHEHHS TOJIIHHEE

X

CJIOSI TIPOCAJIOUHBIX IPYHTOB H'KOHCTPYKIHH (DYHZAMEHTOB; y IOIe-’

PEeUHHIX CTeH H T. N. PaccTosiHHe MeXAy 0OcalOUHbIMH IIBAMH Ha3-
Havaercs IO pacyeTy KOHCTPYKHHMH Ha H3rHO H OPHEHTHPOBOYHO IIPH-

. HEMAaercd lIJIH JKHUJABIX, TPaxKJaHCKHX U IPOMBIIIJIEHHBIX MHOIO3TaxXK-

HBIX 3,aaHn14 -paBHEIM 20—40 M, a agaa MPOMBIIIIEHHHX OXHOITAX-
HBIX 3naHul — 40—80 M.

}KeneaoﬁeTOHHHe _mosica u. apMPIpOBaHHbIe UIBEI YCTPaHBAIOT €.~

" 1{eJIbI0 MOBHIIEHHS POYHOCTH CTEH M YBEJHYeHHs 06Iel JKecTKOCTH
s3ganuii. B KpynHonaHe/bHEIX SAaHHAX IO3TaXHBE II0Sica BHINOJHA-
JOT IyTeM BHINIyCKa H CTHIKOBAHHS HA CBapKe BepXHeH apMaTypH ma-
HeJjefl, pPacnoJOXKEeHHOH B HaJIOPOeMHHX IlepeMbluKax.. B kpymHo-
6J10YHBIX 3[aHHAX NMOITAXKHBIMH HOSICAMH CJYXKAT NMOSCHEIE H Iepe-
MEIYHEIE OJIOKH, COOTBETCTBYIOI{HM-06pasoM apMHDYEMEE H COelH-
HieMble MeXAy cobofl NyTeM CBapKH. apMaTypH C HOCJHEAYIOLLHM

-8aMOHOJIUYUBAHHUEM CTHIKOB. B KHPINHYHBIX 3JaHUSIX YO3TaXKHHE -

Iosica COBMENIAIOTCsS C HaJOKOHHBIMH H HAaJJIBEPHHIMH IlepeMbIIKaMH
HJIH YCTPANBAIOTCSA aPMHDPOBAHHbIE IUBLI Ha L NIEPEMBEITKaMH.
Meponpnama N0 yBeJIMYEHHIO MOJATIHBOCTH 3/IaHKMA H COOPYXKe-
HMfl 332 cYeT NPHMeHEeHMs MMGKHUX M Pa3Pe3HHIX KOHCTPYKUHN BRIIO-
yaoT: ofecleucHHe 'AOKOH CBA3H MEXAY OTAEJbHEIMH 3JIEMEHTaMH
KOHCTPYKUHMH; IOBBINIEHHE IJIONIAAH ONHPAHHA OTAEIbHBIX KOHCT-
PYKIHH 571eMeHTOB; yBEJIHUCHHe YCTONUNBOCTH 3J1eMeHTOB KOHCTPYK-
Ui * OpU "TOBHILUEHHHIX HedOopMAlUAX OCHOBAaHHH; NOBHIEHHE
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BJIATO- W BOJOHENPOHHILAeMOCTH CTHIKOB MeXIY OTAeJbHBIMH B3aHM-
HONepeMellaloIMHACS 2JeMeHTaAMH KOHCTPYKIIHA.

O6ecneyenne HOpManbHON SKCITyaTaluH 3JaHHH H cOOpYyXKeHn#
IpPH BO3MOXKHBIX IPOCaJKaX U FOPH30HTAJIbHEIX [IepeMelleHrsX TPyH-
TOB B OCHOBaHUIX JOCTHIaeTCs:

NpUMEHEHHEM TaKHX KORCTPYKTHBHBIX pelIeHnii OTAENBHBIX Y3JI0B
g jJeTanell, KOTOpPHE MO3BOJIAIOT B KOPOTKHE CPOKH BOCCTAHOBHTD
ifloc/ie HEPaBHOMEDPHEIX MPOCAAOK HOPMAJbHYIO 3KCIJyaTalHI0 Kpa-
HOB, JH(PTOB U T. 1.

. yBeJHYeHHeM TaGapHTOB MeXAY OTHEJbHLIMH KOHCTDYKIUSMH
{manpumep, MeX/Iy MOCTOBBIMH KPaHAMH M 3JeMeHTaMH NOKPHITHA,
pasMepoB JUPTOBBIX HIAXT ¥ T. 1.), o6ecleyHBAOIMHMH BOCCTAHOB/Ie-
HHe HOpMaJbHOH 3KCIJIyaTanHH 0O0PyLOBaHHUs.

3AKPEMJIEHME MPOCAAOYHBIX FPYHTOB

3agpensienye IPocafOYHbIX IPYHTOB OGBIYHO NPHUMEHSIIOT C LENbIO
YCTpaHEHHs IPOCAaJOYHBEIX CBOMCTB IPYyHTOB JHOO cO3JaHUsA 3a-
KpeIUIeHHBIX CTOJI60B H MACCHBOB JJid Nepefaud Harpysku oT (yH-
JaMEHTOB Ha TOJCTHJAIOIIAe HempocagouyHble rpyHTel [10, 73].
B cBsi3u ¢ 9THM 3aKpelJieHHBIH MacCHB I'PYHTA B [IepBOM cJjay4ae pac-
CcMaTpHBaeTcsi KaK OCHOBaHHe, a BO BTOPOM KaK (yHIaMeHT HIH
rjy6okas omnopa.

Uenn n nasnaueHus sakpelUIeHHs MPOCALOYHBIX rpyHTOB ompe-
LesoTes 0COGEHHOCTSMH IPYHTOBBIX YCIOBUH, KOHCTPYKIMHA 3{aHU |
¥ COOpYIKeHHH, HAarpy3kaMu Ha ¢yHIaMeHTH H. Ip. daxrtopamu. Ha
pocaZoudbiX I'PYHTax ¢ 1 THIOM IPYHTOBBIX YCJOBHH M 0OCOOEHHO
IPH OTCYTCTBHH IOJCTHJIAIONIETO CJIOS NOBHILEHHOH Hecymefl cro-
CcOOHOCTH, a TaKXKe JJ5 3[aHHH CO CPAaBHHTEJNBHO HeOOJBINHMY Ha-
Irpy3KaMi Ha (QyHZaMeHTHl 3aKpellJIEHHe TPYHTOB LesiecoofpasHo
OCYWECTBASTh Ui YCTPAHEHHA INPOCAXOYHBHIX CBOHCTB TI'DYHTOB.
B sToM coiyuae IPOYHOCTD 3aKPENJIEHHOI'O IPYHTA HAa3HAYalOT HCXO-
I U3 YCJOBHSI YCTPAHEHHS IPOCANOYHOCTH H obechieueHuss Tpebye-
MBIX NIPOYHOCTHHIX M JAehOPMALHOHHHX XapaKTepUCTHK, HeoOXoIM-
MBIX AJ5 BOCHPUATHA HArpy3KH oT (YHIaMEHTOB; 3aKpenJeHHe
CHJIMKATH3aMMeH BHIIONHACTCH PACTBOPAMH TOHKIKEHHO! KOHIIEHTpa-
OHH, 8 pa3Mephl B IJIaHe H IO IIyOKHHE 3aKpellJIeHHBIX MacCHBOB
HA3HAYAKOTCH Ha OCHOBE TeX K€ HCXOMHHIX IOJIOXKeHHH, KOTODHe
TIIPHHHMAIOTCS [IPH IPOEKTHPOBAHUH T'PYHTOBHIX nollymex " YILIOT-
HeHHH TSKeJBIMH TpaMGoBkamMu (cM. raBy IX). .

Ha nmpocagounblx rpyHrax co Il THIOM TrpyHTOBBIX . ycJaoBHH H
OCOOEHHO A5 XHJIHX 3JaHHA U coopyXKeHHii oOBIYHO Hesecoobpas-
HO CO31aBaTh M3 3aKPENJIEHHOrO I'PYHTA OTJAeJNbHLIE ONOPH H MaccH-
BHI, Nlepejalolliie Harpysky OT 34aHUl Ha MOJCTHJAIOLINE CJIOU He-
NPOCaJOYHOro TPYHTA A0CTATOUHOH Hecymieli cnocoGHoCTH. [IpH aTOM:

'HpOIIHOCTb 3aKpenJieHHBX TPYHTOB HOJIZKHA HasHauaTbCAd HCXOAS U3

nepefayy HAIPY30K OT (GyHAaMEHTOB 3JaHHH HJIH COOPYKeHHUil, co6-
CTBEHHOTO Beca 3aKPeNJeHHOTO IPYHTa H CHJ Harpy:aloulero Tpe-
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‘HHf, BOSHHKAIOIMX MpH NpOCajkax IPYHTOB OT HX cOGCTBEHHOTO
Beca. Tak Kak cyMMapHEIE BeJTHYHHB! JeHCTBYIOIHX Ha 3aKpelJeH-
HEIE OIIODBEI H MaCCHBB! Harpy3oK ¢ IIyOHHOH BO3pacTaioT, IPOYHOCTD -
3aKpEIJIEeHHOT'0 TpPyHTa ¢ rayOHHOR HoJKHaA BoapacraTh jo 1,5—
3 MIla, yro gocTHraercs HOBLIIIEHHEM KOHIEHTPAIHH CHIMKATHOTO
pacTBopa, HHTeHCHQUKAaUHe# nporecca NPHMEHEHHS YIJIEKHCJIOro
raza u T. 0. Kpome 37010, B ciIyyasx sajeraus HUxKe npoCcaiovHO-
ro rPpyHTa BOJOHACHIIEHHEIX JIECCOBHIX I'DYHTOB C HH3KOH Hecymlet
CIIOCQOHOCTBIO YacTo HeoOXOAMMO B HHXKHEH 4acTH cO3JaTh yuIHpe-
HHUSI M3 32KPEIJIEHHOrO I'PyHTa WJH TIPeAyCMaTpPHBATb 3aKpelieHHe
BOLOHACHIEHHBIX T'PYHTOB C OINHDaHHEM 3aKpellJeHHHIX CTONGOB
H MacCHBOB Ha CJIOH TIpyHTa ¢ 6oJiee BEICOKOH Heeymiefi cnoco6-
HOCTBIO. .

O6nacrp pauuonanbnoro TpUMEHEeHHS 3aKpeIUIeHHd 110 rpyHTo-
BHIM YCJIOBHSIM OIpeNeNsieTcsi CTENeHbIO BJIaXKHOCTH I'PYHTOB He 6o-
nee-0,5—0,7, Ko3hOHUIHEHTOM (PHUILTPALKN AJS CHIHKATHIANHMH He
MmeHee 0, 1-0 2 M/CyTKH, HaJHUHEM IMOJCTHIAIONIEro CJHOS JOCTATOY-
HOH Hecymen crioco6HocTH. C yueToM KOHCTPYKTHBHHIX OcoGeHHoC-
Tell 31aHUi ¥ COOPYKeHHH 3aKpernseHne 1eecoo0pasio NPHMEHATh
npu 6oJbIIHX Harpyskax Ha (byHZaMeHTHl, YaCTOM HX pacloJoxe-
HHH, T. €. JJIs XKHJIbIX U oOIIeCTBeHHHIX 3JaHuil MOBHIIEHHON sTax-~
HOCTH, MHOTO3TAXKHEIX NPOMBILUJNECHHHX 3LAHHR H T. 1.

, CBAWHBIE OYHLAMEHTB! B MPOCAAOUHLIX TPYHTAX

Oco6eHHOCTH NPHMEHEHHsS] CBaHHBIX (GYHZAMEHTOB B IPOCaLO4-
HEIX TPYHTaX CBA3aHBI C YYyeTOM MexaHHsMa AedOopMHPOBaHHHA, 3a-
“KOHOMepHoCTeH pasBHTHS DPOCAJNOUHLIX AedopManni, B3aHMoeHCT-
BHSI CBall ¢ OKDPYKAIOLAM IPOCAKOYHEIM I'PYHTOM IIPH IPOCajiKe ero
0T coGCTBEHHOrO Beca.

Ceafineie (pyEIaMeHTH B NPOCaJOYHBIX rpymax NPHMeHsAIOTCH,
KaK IpaBHJIO, IPH BO3MOXKHOM HX 3aMayHBaHHH H, CJlelOBaTeNbHO,
pPacyeTHHIM COCTOJHHEM OCHOBAaHHA IO BJIAXKHOCTH IIPH NPOEKTHPO-
BAHHM cBafiHHX (YHAAMEHTOB fABJSeTcsd IOJHOEe BOAOHACHIEHHE
rpyHra. BesencTeue CHHKeHHA IPOYHOCTHBIX XapAKTePHCTHK H IO~
BBILIEHHS CKHMaeMOCTH NPOCAJOYHBIX I'PYHTOB IPH HX 3aMavYHBAHHK
Hecymas cnoco0HOCTh ¢Ball B 3HAUUTENbHOH Mepe 3aBHCHT OT BAAXK-
HOCTH I'DYHTOB H IIDH NOBBILEHHH €e CYIECTBeHHO CHHXAeTCH, 4TO
JOJZKHO YUHTHIBATbCH IIDH onpen;eneHHH Hecymie#i cnocoGHOCTH cBait.

Hecymyto cnocoGHOCTL ¢Ball B IPOCATOUHEIX TPYBTAX ONpERensi-
10T, KaK NIPaBHJIO, IyTeM CTAaTHUYeCKHX HCNIBITAHHA HX BepTHKAaJbHOH
BAABJHBaloMell H, IPH HeoOXOAUMOCTH, TOPH3OHTAJLHON HarpysKoi
B YCJOBHSIX IIQJHOTO BOAOHACHIUIEHHA TPYHTOB. B0O3MOKHO Takxe
onpejeneHne Hecywlell clIOCOOHOCTH ¢Ball No pesyJabTaraM CcTaTHYe~
CKOro 30HAMPOBAHHUSA C OIpeleJeHHEM COIPOTHUBJEHHS TPYHTOB KO-
HYCY 30HIa H IO GOKOBOH .NOBEPXHOCTH IPH IOJHOM HX BOLOHACH:
LIeHHH.

CJlenyer OTMeTHTh, YTO 4aCTO NpHMEHsAEMEe B OGbI‘IHbIX TpYHTO-
BBIX YCJIOBHAX AHHAMHYECKHE HMCIHITAHHS CBall MOrYT GBITh HCIOJb-
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S0BAHH JIJist ONpelesleHnst X Hecylllel cmocoOHOCTH B IpOCafOYHHBIX
TPYHTaX TOJIBKO IOcJe NOJHOTO HX BOJOHACHIIEeHHA.

[Ipu onpenenenun Hecyuie# ciocOOHOCTH cBa¥l PaCUeTHHIM IIYTeM,
Kak OTMeYaJioch paHee, B IPOCANOYHBIX [PYHTAX | THIA YYHTHIBaeT:
Csi pacueTHOe COIPOTHBJEHHE Mo GOKOBOH MNOBEPXHOCTH CBaH, a B
rpyHTax Il Tuma oHO B BHAE CHJI HArpyxKarollero TPeHHS BXOIHT B
JOIOJNHUTENbHYIO HArPY3Ky Ha cBaio. Kpome sTOro, Ha npocaJoyHHX
rpyHrax co Il Tamom rpyHTOBHIX yCJIOBHH B KauecTBe JONOJHHTENb-
HBIX BO3JeHCTBHI Ha CBAaW JIO/IIKHEI YUHTHIBATHCS IOPH3OHTAJLHEE
JlapJeHus, BORHHKAIOLIHe IIPH I'OPH30OHTAJbHEIX TIepeMellleHHsAX TpyH-
TOB IpH Npocajke HX 0T cCOOCTBEHHOrO Beca.

B npocanoyHBIX TPyHTax HauboJee LieJecOO0Da3HO NPHMEHSTH
3a6uBHBle H 0COOEHHO KOHHUECKHe H NHpaMHuJaJbHEE CBaH, a TaKKe
HaGuUBHBIE CBaH B IPOGHTHIX CKBAXKHMHAX HJH NOJYUYEHHBLIX HyTeM yiI-
JIOTHEHHS IPYHTA B3PbIBAMH V/IJHHEHHBIX 3apAL0B, HaOHBHbIE H JP.
CBaH C YIUHDEHUAMH, CO3JABAEMBLIMH IyTeM BTPaMOOBHIBaHHS B
JHO CKBaKHHBI KecTKoro GeroHa. IIpm ycTpOficTBe HJIH TOrpyxKe-
HHH 3THX BHAOB cBall BOKPYT HHX H B OCHOBaHHH o0pasyercs YIJIOT-
HEHHBIH CJIOM HENpPOCaJOYHOro TPYHTA, B pPe3yAbTare Yero HoBhINA-
eTcsl Hecymmas cinocobHocTb cBafl. B npocanounmx rpyHrax II Tuma
HaJIHYHEe VIJIOTHEHHOrO CJIOf CHOCOOCTBYET CHUKEHHIO CHJ Harpy-
KaloUIero TPEHHs Ha CBaH.

s oGecrieyennss HeoOXOAUMOH H NOCTATOYHO BHICOXOH Hecymielt
CIHOCOBHOCTH CBaM JOJKHB IIOJHOCTBIO IIPOPe3aTh MHPOCAZOYHHIE
TPYHTEI M ONHpAThCH B TMOACTHJIAIONINE CJIOH TNOBBLIIUIEHHON MJIOTHOC-
TH U Hecyme# cnocob6rocTH. C 2Toli Lenbio B NPOCAAOUYHHIX IPYHTAX
co Il THIIOM TPYHTOBHIX VCJIOBHIl IpH OTCYTCTBHH GJIM3KO pPAaCloJo-
JKEHHBIX MOJNCTHIAIOIINX I'PYHTOB IOBBIIEHHOH Hecymell crmocobHoC-
TH HHXKHHE KOHLBI cBal, 0c06EHHO 6yp0Ha6HBme HeoOX0IUMO ONH-
paThb Ha TJHHHCTHIE TPYHTH C 06’beMHon Maccofl cKesnera He MeHee
1,62—1,65 1/m5.

Henonnas Hpopeska NPOCafOYHBIX TPYHTOB CBasiMH, Kak OTMe-
YaJoch paHee, OMYCKACTCS JIMMIb HA MIOMANKAX C I Tumom rpysro-
BBEIX YCJIOBHE IO MPOCAJOYHOCTH B CJIYUafX, €CJH CYMMapHEIE BeJH-
YHHH 0CAN0K M NPOCaZoK (PYHIaMEHTOB Kak N0 abCOMIOTHOR BelnuH-
He, TaK ¥ 10 CTeNeHN HX HeDaBHOMEPHOCTH He NPEBHIIAIOT [pelesb-
HO JONYCTUMBIX JJIsl 30aHHH M COOPYXKeHHH BeJHUYHH. DTO YCI0BHE
00bUHO ofecleuHBaerTcs AJIS CPABHUTENDbHO JIETKHUX 3IaHUP ¢ Hes
GOJbIIHMH HarpyskaMH Ha (QYHZAMEHTHL H B MaJONpPOCaJOYHBIX
TPYHTax ¢ BeJIMYMHOA HAYaJbLHOTO IPOCAJIOUHOrO [raBjeHus Gojee
0,15—0,2 MIla.

‘B cBs3u ¢ TeM 4TO ImpocajOYHHIE TPYHTH OGHLIYHO HMEIOT HH3KYIO
BJIa2KHOCTb M BLICOKYI0O TIPOUHOCTb, MOTpYKeHHe 3a0HBHEIX CBall B
HHX CONPSIZKEHO CO 3HAUUTEJbHBEIMH TPYAHOCTAMH H NOJIKHO BHITIOJ-
HATbCS Yepes JuJepHble CKBaXHHBL. B To XKe BpeMs BHICOKasi IIpoY- .
HOCTb ¥ CBS3HOCTH NPOCAJOYHOTO IPYHTA CO3JAIOT GyaronpHsITHEIR
YCJIOBHA IJI ycTpoHCcTBa OYPOHAOHBHBIX cBal, Tak Kax IPOXOAKA
CKBAXKHH H OeTOHHPOBaHHWe CBafl MOTYT BBIIOJHATLCS <«HACYX0» H
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Oe3 obcagHbx Tpy6, T. e. 0O Hanéonee IPOCTOH TEXHOJOTHH npons-
BOACTBA palor. .
Cgafinrle (pyHILaMeHTLI B IIPOCAJ0YHBIX TPYHTAX Haubosee neje-
"co06pasHo IPAMEHATh JJIs TSKeJblX 3JaHHA U COOpyxKeHUuH ¢ GoJib-
IIHMH Harpy3kaMH Ha (yHIAaMeHTHl, a TaKke JJsi CPaBHHTENBLHO
© JIETKHX KapKACHHIX 3[aHHH, KOTJa IPEeACTAaBJSETCS BO3MOMKHOCTD
BBIITOJIHHTH 110 KOJIOHHY OJHY CBaio. B mocnenHem cayuae BechbMa’
5((peKTHBHO YCTPOHCTBO POCTBEPKOB B BHTPaMGOBAaHHEIX KOTJIOBa~
HAaX, YTO OJHOBPEMEHHO IPHBOJNT K 3HAUYHTEJNHHOMY IOBBIIICHHIO
HeCylllel cmOCOGHOCTH CBaM Ha TFOPH3OHTAJIbHEIE H BEPTHKAJLHBEIE
Harpy3ku. [lo- rpyHTOBHIM yCJOBHAM CBaliHHEe (PYHAAMEHTH OKa3H-
BaloTcsl HauGosiee LesecOOGPA3HbBIMU IIPH 3aJleFaHHM HHXKE Tpoca-
JIOYHHIX TPYHTOB MOJACTHJIAIONUIUX CJI0EB C BRICOKOK HeCyIeli- crnoco6--
HOCTBIO .(IpaBHs, IUIOTHOIO KDYNHOTO CPEJHEro mecka, IJIOTHOIO
cuemeHTnpOBaHHoro PJIHHHCTOPO IPyHTa H T, ).

L I'IPOEKTHPOBAHHE OCHOBAHHﬁ | (DYHAAMEHTOB
- - - B CEACMMYECKMX PAHOHAX -

I'Ipn NPOEKTHPOBAHHH Ha MPOCANOYHBIX rpyﬁTax B ceficMuuecKHX

" pallOHax Ha KOHCTPYKLUHE 3HaHHH H COODYMKeHHH, B TOM UHCJIe HA
OCHOBaHHUA M (pyHAaMeHTbl, HapsLy ¢ NOCTOSHHBIMH, IJIHTEJbHBIMH
K KDATKOBDEMEHHBIMH HarpyskaMH IepenaroTcs ocobEre HaTPy3KH,
BHI3BaHHBIe HEpaBHOMEPHBIMH JAe(opMalusIMHd OCHOBAHUH BCJEACT-
BHE [pOcasoK I'PYHTOB IIpDH HX 3aMauyHBaHHM H cefCMHYECKHMH BO3-
IeHCTBUAMH, T. €. IO CYTH JieJa HMeeT MeCTo oto60é coueTaHHe Ha-
TPY30K, COCTOsIEe H3 TOCTOSHHEIX, AJHTENbHHIX W KpaTxospeMeﬂ-
HBIX HAarpy3oK H ZBYX OCOOBIX Harpysox.

B CHulT I1-6-74 «HopMEI NPOEKTHPOBAHHSL. Harpyske u BO3JeH-
CTBHSI» COJLEPKHTCS TpeOOBAHHE O TOM, 4TO B 0co0oe coyeTdHHE ‘Ha- .
TPY30OK MOMKEeT BKJIOYATHCS TOJBKO OfHA M3 0ocoOmix Harpysok. Ho '
TaK KaK B JaHHOM Clly4ae HH OJHO_H3. BOSMOXKHHIX.OCOOBIX-BO3/NeH---

' CTBHH, a MMEHHO, IpOCazka TPYHTOB. B OCHOBAHHH H CEeHCMHKa He
MOKeT ObITb HCKJIIOUEHO H3 PaccMOTpeHus, B ocoboe coueTaHue IpH-
XOJHTCS ONHOBPEMEHHO BKJIIOYaTh Oco0ble HArpyskH OT ceficMHye-
'CKHX 'BO3JeHCTBHH M ApOCcafioK TPYyHTOB B ocHoBaruM. I[lomoGubli
noaxon -npuasit B CHull 1I-A.12-69 «Hopmst npoektupoBaHHA. ~
CTpOHTE/LCTBO B CeHCMHYECKHX palioHax» IPHMEHHTENBHO K CTPOH-
TEJbCTBY B CeHCMHUYECKHX paloHaXx Ha BeYHOMEp3JHX TIPYHTax C
'BO3MOKHOCTBIO HX OTTAHBAHHS B npouecce SKCILTyaTallHH] SllaHI/II/I
H COODPYIKeHHUH,

.+ OnHOBpeMeHHHIE yder /nByx 0COBHIX BOBJEHCTBHI HpHBOJ.IHT
K BeCbMa CYIECTBEHHOMY MOBHINEHHIO HArPY30K Ha 3JaHMA M COOPY-
JKeHHdA, K YPE3MEPHOMY YCJOXKHEHHIO MX KOHCTPYKUHH, CHHIKEHHIO
BO3MOMKHOCTEHl aPXHTEKTYyPHO-IIAHHPOBOUHBIX DEmeHMH. HoaTOMy
TPH OJHOBPEMEHHOM y4ere HpPOCAJKH IPYHTOB B OCHOBAHHAX M e~
CMHYeCKHX BO3JeHCTBHE He0oGX0ZHMO CTPEMHTBCA K TOMY, 9TOOH

_'CHH3WTD BJIMSHHEe HAa KOHCTPYKUHH 3JaHHH H COOPYXKeHHH KaxIoro -
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HJIM OJIHOTO H3 3THX 0co0BIX BosjxeHcTBHE. Habop cpelcTs 1o yuery
CeHCMHYECKHX BO3JEHCTBHH BeCcbMa OIpaHHUEH M CBOIHTCS, B OCHOB-
HOM, K NPHMEHEHHIO DA3JHYHBIX KOHCTPYKTHBHEIX MEpONpPHATHI.
TToaToMy np¥ mpoeKTHPOBAHHH Ha NPOCAJOYHHIX TPYHTAX B ceficMH-
YeCKHX YCJOBHAX HeO0OXOJHMO IpeXje BCEro paccMaTpHBATh IPH-
MeHeHHe TIPHHIUTIOB o0ecledeHHsT MPOYHOCTH H HOPMAJbHOH SKCIAY-

aTalud 3JaHUH H COOPYXEHHH NyTeM YCTpaHEHHS NPOCaJOUYHBIX

CBOJACTB I'PYHTOB W NPOPE3KH HX raybokHMH ¢yHIameHTamH. Ilpn
NpHMEHEeHHH 3THX IPHHIMIOB OCo0bie HArPysKH OT NPOCaJOK IPyH-
TOB B OCHOBAHHH NPAKTHYECKH OTCYTCTBYIOT M YYHTHIBAETCHA JHIIL
CHHMKEHHe MojayJael JebopMauuH YHJOTHEHHBIX, 3aKpelJeHHHX
rPYHTOB IIDH HX BO3MOXKHOM 3aMauHBAHMH, a Ha IIollaaxax co Il
TUIIOM TPYHTOBHIX VCJOBHH JONOJHHTEJbHble Harpys3KH Ha YIJOT-
HeHHble, 3aKpeNJIeHHble MACCHBBL M CBAH OT CHJI HarpyXalouero Tpe-
Hus. B aTOM ciyuae B ocofoe coueTaHHe HArpy30K [Jis KOHCTPYKUHHE
3IaHHH H COOpPYy:KeHHi OyleT BXOLHTb IO CyILECTBY oOJHa ocobas
Harpyska oT ceficMHYeCKdX BO3AeHCTBHH.

llpn npuMeHeHHU A5l ofeclieueHHs] NPOYHOCTH H 3KCIyaTalH-
OHHOHM NPHTOJHOCTH KOMIIEKCA MEPOINPHATHH KOHCTPYKIUHH 3JaHHIT
H COOPYXKeHMH JOJIKHB DPacCUMTHIBATLCA Ha HATPY3KH OT BO3MOXK-
HHIX JIPOCAJ0OK T'PYHTOB B OCHOBAHHH H CeHCMHYECKHX BO3JeHCTBHI.
YuHTHBas HE3aBHCHUMOCTb BOSHHKHOBEHHS 3ITHX BO3JeHcTBHH, pac-
YeThl BHIOJHSAOT pasieJbHO ¢ OlpefeleHHeM MAaKCHMaJbHHEX
3HAYEHHH B OT/LEJBHBEIX 3J€MEHTaX KOHCTPYKUHH H3rHOalomux Mo-

MEHTOB, IIE€PEPE3bIBAIOIINX CHJI, PACTAIHBAIOUIHNX H CKHMAaIOHIHX YCH-

Jaufi. Tak KaK BEPOSITHOCTL OJHOBPEMEHHOrO BOSHHKHOBEHHs Han6o-
Jiee HeOJIarONPUATHEIX YCIOBHA IO MPOCa/(Ke TPYHTOB B OCHOBAHHH H
ceficMHKe HHYTOXHO MaJa, TO BIOJIHE BO3MOXKHO paccMaTpHBaeMbe
oco0xle BO3IeHCTBHS B JaHHOM CJy4Yae YUHTHIBATb Pa3/eibHO. DTO 03-
HayaeTr, 4YTO NOJYYeHHbIE pacyeTOM JOIOJHHTEJIbHBIE YCHIHSA OT

+ IpDOCAaJJKH TPYHTOB H cellCMHUKHN He CKJIallI:IBaIOTCH,- a NIPHHAMZIOTCA

MaKCHMAaJIbHBIMH TI0 KaXXJAOMY H3 5THX BO3JAEHCTBHH H C yIETOM BO3-
MOXKHEIX MaKCHMAJIbHBIX 3HQUeHHH H3rubaimoigx MOMEHTOR Hepepe-
3BIBAIOIIHX CHJI, CKHMAIOIIHX H PACTACHBAIOUINX HATPY30K NPOEKTH-
PYIOTCS COOTBETCTBYIOINHE 3/1eMEHThl KOHCTPYKUHH 3JaHU#l U COOpY-
XKeHHHA. AHaJIOTHYHEIM 006pasoM HeoOXoJuMble KOHCTPYKTHBHEIE
MepONPHSATHA Ha HPOCAAKY IPYHTOB B OCHOBAHHH M CefiCMHUYECKHe
BO3/I€HCTBUA HE CYMMHPYIOTCS, 4 ZOMOJHSIOTCS IO COOTBETCTBYIOMINM

’ TpeﬁOBaH}‘IHM Ha KaXKJ0€ U3 3THX BO3AEHCTBHI.

OnHT NPOEKTHPOBAHHA W CTPOHUTENBCTBA JKMJBIX KPYIHONAHENb-
HBIX 3JlaHHH BHICOTOH 4—9 9Taxel ¢ IpHMeHeHHeM KOMIIJIEKCa Mepo-
npuATHE B pafioHax ¢ 8—9-6asibHOR CeACMHYHOCTBIO IIOKA3LIBAET,
YTO HCHOJb30BaHHE 3TOTO IPHHIHIA NPH BO3MOXKHBIX IpocajKax
IPYHTOB OT cOGCTBeHHOro Beca 1o 20—40 cM mpakTHYeCKH He mpH-
BOIMT K YCJOXKHEHHI0O KOHCTPYKIHH 3JaHHH M IOBHIIEHHIO pacXoia
MeTaJsja, TaK KaKk B OCHOBHOM HAa IPOCAJKy TPYHTOB HCIOJb3YIOT

"HMeERIHecs 3amachl IIPOYHOCTH ‘OTAeJbHLIX 3JIEMEHTOB CEHCMUUYECKUX

snanuit. IIpu npocagkax rpyHTOB OT coOcTBeHHOrO Beca Gojee 20—
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40 .cM MaKCHMaJbHble JONOJHHTEJIbHHE VCHJIHS HabJI0AaI0TCa
BCJEACTBHE NPOCAJOK IPYHTOB, UTO IPHBOJHUT K IONOJHHTEILHOMY
apMHPOBAHHIO KOHCTPYKIHHA K MOBHILEHHOMY pacxony MetaJjna. Ilo-
3TOMY 00JIaCTh PAalHOHAJBHOrO NPHMEHEHHsI KOMIJIEKCA MEpPOIpHsI-
THH B ceficMHYeCKNX palloHAX OFPaHHYHBaeTCs BO3MOXKHBIMH IIpocaj-
KaMHi TpPYHTOB OoT cobcTBeHHoro Beca 10 20—40 cM m jocTaTouHO
IPOYHLIMH H JKECTKHMH KOHCTPYKUHSIMH 3JaHAHA.

- MPOEKTHPOBAHME OCHOBARMA U dYHLAMEHTOB
- CEJNIbCKOXO3AVICTBEHHDBIX 30 AHUA
ITonapasiiomee GOJBIUHHCTBO NPOH3BOJCTBEHHEIX CEJBCKOXO35H-
“cTBeHHBIX 3ganud oTHocsTes K IIT u IV knaccam no KanuTasnsbHOCTH,
SIBJISIIOTCS CPARHHTE/IbHO JIETKHMH C HarpysKaMH Ha (QYHJaMeHTHl OT
KOJIOHH 1o 200—400 kH u or cren g0 50—80 xH/M, He umeror MOK-
POro TEXHOJIOTHYeCKOro npoluecca. Buicotra ux o6bupo B 2—4 pasa,
a pHorjla ¥ B 6—8 pas MeHbIUe BeJHYHHBI Ipocajouynod Touiy. [To-
9TOMY H3J/I0KeHHBIE BBIIe IPHHIHUIE o6ecrneueHHs IPOYHOCTH H HOD-
MaJIbHOH SKCIIyaTalHH NOPUMEHHTENBHO K JKHJBIM, CPaTaHCKHM,
TIPOMBILIJIEHHBIM 3/aHHAM H COOPYXEHHAM He MOryT OHITh MeXaHH-
YyeCKH IlepeHeCceHbl Ha " IIPOH3BOJCTBEHHBIE CEJIbCKOXO3SHCTBEHHBIE
3/1aHus, 0COOEHHO IIpH CTPOHTE/IbCTBE HX Ha NPOCA/OUHEIX TPYHTAX
co’ll TUIOM TPYHTOBEIX YCJOBHH IO IIPOCANOYHOCTH.

Y4auTHBasg 0COGEHHOCTH IPOM3BOJCTBEHHHX CENbCKOXO3AHCTBEH-
HEIX 3/laHHH, IPU IPOEKTHPOBAHUH ¥ CTPOHTEAbCTBE HX HA IPOCALOYU-
HHIX rPpyHTax ¢ [ THIOM I'DYHTOBHIX YCJIOBHH OOBIYHO HMeeTCs BO3-
MOKHOCTb 6e3 CYLIECTBEHHOIrO IOBHILIEHHS CTOHMOCTH, TPYIOEMKOC-
TH, pAacXoja MAaTepHaJoB MOJHOCTbIO OO0ECHeyuTb INPOUHOCTb
H HOPMAJBHYIO 3KCIIyaTalUIO Jaxe B cAydasiX HOJHOTO BOLOHACH-
HIeHASl NPOCAJOYHEIX I'PYHTOB B OCHOBAaHMAX. DTO AOCTHraercs 3a
cyeT IPHMeHEeHHS NPHHIHIIOB YacTHYHOTO YCTPaHEHHS IPOCALOYHEIX
CBOHCTB FPYHTOB H YaCTHYHOH HX IIPDOPe3KH CBaHHEIMH (yHIaMeH-
TaMH.. - ' , -

Hawnbosee pannonaJgbHbl€ BHAL OCHOBAHHH M KOHCTPYKuHE ¢yH-
JaMeHTOB IIPOH3BOJACTBEHHBIX . CEJbCKOXO3SIHCTBEHHBIX 3MaHHH HA
npocaflouHEX I'pyHTax ¢ I THOOM IPYHTOBEIX YCJOBHI IO Ipocamoy-
HOCTH CJeLyIOllMe: CHHXKEeHHEe [aBJeHH Ha TPYHT-A0 BeJHYHHEL
HaYaJbHOTO NPOCaJOYHOrO [LAaBJEHHs; IOBEDXHOCTHOE YNJIOTHEHHE
TPYHTOB TAXKeJbIMH TpaMOOBKaMH; TPaMOYIOIIHMH MaIlHHAME THIA
J:471; pyunaMenTs B BHITpaMOGOBAHHBIX KOTJOBaHaxX; 3a0HBHEIE H
0coGeHHO THpaMuJaJjibHEle CBay; 3a6HBHEE GJOKH; CBAH-KOJOHHBL

CHHXeHHe JaBJeHHS HAa I'PYHT IO HOJAOIUBE OOBIYHEIX CTOJIGYa-
TBIX M JIEHTOYHHIX (DYHJaMeHTOB [0 BEeJHYHHBl HA4aJbHOrO Ipoca-
JOYHOTO JaBJEHHA Ienecoo0pasHO INPHMEHSITh IPH 3HAUEHHH ero
6osee-0,08—0,1 Mlla, a Takxe npu my6yme IpOMep3aHHs I'PYHTOB
MeHbIIeHd HIH 6nn3xon K KOHCprKTHBHOH rnyOuHe 3a/10XKeHusd QyH-
JaMeHTOB. :
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YmrorHenue NPOCAJOUYHBIX TPYHTOB TPaMOYIOMIHMH MallMHAMH
tuna JI-471 o6ecneunBaer JHKBHAAUHIO IIPOCAJIOYHHIX CBOHCTB ~
rpyHToB Ha ray6uny 0,6—1,2 M, HoBBILIEHHE PACUETHHIX AaBJCHHH
Ha TpyHT B 1,5—2 pasa, CHHXKEHHE NYIMHHCTOCTH IPYHTa H NpeBpa-
HIleHHe ero, KaK NPaBHJIO, B HEMYYHHUCTHHA. Ero pexoMeHAyeTcs IpH-
MEHSTh IPH HAJUYHH COOTBETCTBYIOIIErO IPYHTOYIVIOTHAOMIIEro 060-
PYIOBaHHS U HU3KOH BeJHUYHMHE HAUYaJIbHOrO MPOCALOUHOrO JaBJEHHS.

dyHaaMeHTH B BHITPaMOOBAaHHBIX KOTJIOBAaHAX H C YIIHPEHHHM
ocHopaHHeM OObIYHO HaubGoJee SKOHOMHYHEI 110 BCEM IIOKazaTeadM
d ofecreuynBaloT BO3MOKHOCTh BO3BeHeHHUsl BCeX BHOB IIPOH3BOJCT-
BEHHLIX CEJbCKOXO3SHCTBeHHEIX 3JaHUH B JI0OBIX FPYHTOBEIX YCJoO-
BHSIX ¢ ] THIIOM TIO IPOCAJOYHOCTH.

N3 cpafinbix ¢yHzaMenToB Haubojee Nenecoo0pasHbl, TaK Xe
KaK ¥ B OOBIYHBIX TPYHTOBHIX YCJIOBHSX, CBAH-KOJOHHH. OfHaKo.00-
JaCTb HX PUMEHEeHNsl OrpaHAYHBaeTCsI KAPKACHLIMH 3/laHHAMH C Ha-
rpy3kaMu Ha ¢yHAamenTH po 1560—250 xH.

3abuBHEE NIpH3MAaTHUeCKHe W NHpaMHLaNbHble CBau Hauboljee
palHOHANbHO NPHMEHSITh JUIMHOH 4—06 M IpH JOCTATOYHOH HX Hecy-
el CIOCOOHOCTH B CJIydasX yCTPOHCTBAa OJHOH CBAH IOJ KOJOHHY,
OJHODSAIHOM PacloJIOKEeHHHA cBall IOX HecylulHe cTeHbl, 6oJbliiell Iiy-
0uHe NIpoMep3aHusd IPYHTOB H T. IL :

3abuBHBEE GJIOKH HMET AOCTATOYHO GOJBINYIO IIOHIALb [O TOP-
Iy ¥ O3TOMY HX CJelyeT IPHMEHATb B IPOCaJ0YHBIX IPYHTAX C HH3-
KUM 3HAYEHHEM HauyaJbHOro NPOCafOYHOro flaBJieHHs], BEICOKOH CIKH-
MaeMOCTb10, IOBEIIIEHHON BJIaXKHOCTBIO, TIPH KOTOpo#l o0ecnieudBaer-
csl HX NMOTPYKeHHe Ha 3aJaHHYIO IVIyOHHY 0e3 paspylieHHs OJIOKOB.

Koporkue GyponaCuBHBE CBaH-QYHAAMEHTH BHINOJHAIOTCH Ha
Tay6uny 10 2—4 M NpH BeJHYHHE HAYaabHOIO IPOCAL0YHOrO JaBie-
Husa Gosee 0,1—0,15 MIla.

. Ha mpocagounsix TPYRTAX CO II Tunowm rpyHTOBbxx ycJaoBHH yCT-
paHeHHe NMPOCaJOYHLIX CBOHCTB IPYHTOB, IpOpe3Ka HX Ha BCIO TJy-
OuHy, a TAK:Ke NOJIHbIH KOMILIEKC MEPONPHATHI I IPOH3BOCTBEH-
HBIX CEJbCKOXO3SAHCTBEHHBIX 3AAHMH, Kak NPABHJIO, HE MOIYT OHITh
OCYILECTBJIEHBl H3-3a OTCYTCTBHSI TeXHHYECKOH, IIPOH3BOJCTBEHHON
BO3MOXHOCTH H MO TeXHHKO-3KOHOMHUYeCKHM NokasaressiM. CroH-
MOCTb H TPYJOEMKOCTb YCTPOHCTBZ OCHOBAaHHHA H (PyHAAMEHTOB
¢ IpHMEHeHHeM MepBHX ABYX NPHHLIHIOB Y4acTO OKasblBaoTcs 60Jb-
1le COOTBETCTBYIOUIUX 3aTPaT HA CTPOHTENbCTBO caMHX apaHuil. HMc-
KJIIOUeHHe COCTAaBJAIOT JIMIIL BO3MOXKHBIE HHOIJA cilydyad IpHMeHe-
HHs MeTola YIJIOTHEHHs IPOCAROYHBIX I'PYHTOB IpeABapHTEIbHHM
saMaynBaHHeM. TPYJHOCTH C MPHMEHEHHEM IOJHOTO KOMIJIEKCa Me-
PONPHUATUH BLI3HBAIOTCS HU3KOH npOCTpaHCTBeHHoﬁ NPOYHOCTHIO U
JKECTKOCTHIO KOHCprKuHH 3/aHUA M HECHOCOGHOCTBIO BOCHPHATHS
HMH DAaCUeTHBIX YCHJIMH, BO3HHKAIOIHX IIPHM IPOCAJKAX T'DYHTOB B
ocHoBaHHMAX. [T03TOMY NmpoeKTHpOBaHHE H CTPOHUTENBCTBO HIPOU3BOJI-
CTBEHHBIX CENbCKOXO3SHCTBEHHBIX 3AaHHH Ha NMPOCaJOYHHIX I'PYHTaX
co Il THIOM IPYHTOBHIX YCJOBHH NONYCKaeTCs OCYIIECTBJIATH Ha OC-
HOBE BO3MOXKHOCTH JOMyIeHHs AedopManuil spaHuil IpH IpocagKkax
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rPYHTOB OT COOCTBEHHOrO Beca, HO ¢ ofecCleueHHes YCTOHYMBOCTH
KOHCTPYKIMH OT OOPyLIeHHs M SKCIIyaTalHOBHOM IPATrOSHOCTH 37a-
HHH [I0CJ/Ie IPOoBeJeHHsA COOTBETCTBYIOIero peMoHTa. C yueToM aToro
YCTOHUHBOCTD. B 3KCILIyaTalHOHHAS NMPHIOAHOCTb 3JaHUfl Ha mpoca-
JIOYHBIX IpyHTax co Il THIOM XOCTHraloTCsS NpPHMEHEHHEM METOHOB |
YCTPaHeHHS IpOcaloK TPYHTOB OT HArpyskH (GyHIaMEHTOB B Ipexe-
aax JgedopMupyeMoll 30HB, BOAO3AIIMTHHX H YACTHUYHO KOHCTPYK-
THBHBIX MepONpHATHE, HazHauaeMblx 0e3 pacuyera HX HA IPOYHOCTE.

YeTpaHeH#e NIPOCafoK IPYHTOB OT HarpyskH ¢yHIaMeHTOB Tak-
JKe, KaK 1 IpH | THIle IpYHTOBEIX ‘YC/IOBHA ofecneyuBaeTcs: CHHXKe-
HHEM JAABJEHHS Ha I'DYHT AO BEJHYHMHB HAYaJbHOTO IIPOCANOYHOIO
JLABJIEHHSI; TOBEPXHOCTHBHIM YIJIOTHEHHEM & TPYHTOB; YCTPOHCTBOM
(bymawemos B BHITPaMOOBaHHEIX KOTJIOBaHAX; NPHMEHEHHEM 3a-
OMBHBIX cBal u OJIOKOB.

BoposamuTHele MepOINpPHATHA, Kak HpaBIfIJIOv, JIOJIKHBEL TIpHMe-
HSIThCH B MOJHOM KOMILIekce, Heo6xogumoM Aad [I tuma rpyHTOBHX
ycioBufi. ONHHM H3 OCHOBHBIX BOAO3AIIUTHHIX MEPONPHUATHHA ABJISET-
Ccfl YCTPOHCTBO CINIONIHOT® MAaJIOBOJONPOHHIAeMOro 3KpdHa IO[
BceM 3naHHeM. IIpH Bo3MOKHBLIX IpocajKaX IPYHTOB OT COOCTBEHHO-
o Beca o1 10—15 10 40 cMm TONIIHHA SKpaHA A0JKHA OHITh He Me-

‘Hee 0,4—0,6 M, a mpu Gosbuled BeJHYHHE NPOCAAKH He meHee 1,2—

1,6 M. YniorHeHHe IPOCaJOUHBIX I'PYHTOB Ha rayOusy 0,4—0,6 M ¢
11eJIbI0 CO3JaHHSA CIJIOIIHOIO MaJOBOJOIPOHHUIAEMOTO SKPaHa BHI-
TIOJIHAETCA OJHO- HJH ABYXCJOHHOH YKaTKOM KAaTKaMH HA HEBMOKO-
JIECHOM XOAY, TPYXKEHBIM aBTOTpPaHcmopToM. Mas yiJIOTHEHHS Ha
riyOouny He MeHee 1,2—15 M HeoOxoguMH TpamOyoouue “MaIIHHb
H TAMKeIble TPaMOOBKH.

‘Tnasa VIi. PACYET 3JAHMWM HA NPOCAJKM FPYHTOB

UCNLITAHWE KOHCTPYKLLMW NATH- U ﬂEBﬂTMaTA)'KHbIX
KPYMHOMAHEJNBbHLIX 3[AHUA

‘HepaBHoMepHbIe NpOCaZiKH TPYHTOB NPHBOASIT K B3aMMOJeHCT-
BHIO H COBMeCTHOH paboTe IPYHTOB OCHOBAHHSA C (pyHIaMeHTaMH H B
LeJIOM CO 3/laHHeM. B CBf3H CO CJIOKHOCTHIO 9TOrO B3aUMOJeHCTBHS
paboTa KOHCTPYKUHMH -3M1aHHH NpH HepaBHOMeDHBIX HedOpMalHsX,
a TakKxe JOCTOBEPHOCTb NPHMEHSeMBIX METOAOB pacueTa 3JaHHH Ha
NPOCAJIKK IPYHTOB MOTYT GbiTh H3Y4YeHH TOJBKO NYTeM HCIBITAHHH.
KOHCTPYKUH# 3JaHHIl Ha HepAaBHOMEDHBE IPOCAJKH IPH MECTHOM
3aMaiHBaBHH I'PYHTOB.

B 1961—1963 rr. B 3anopoxbe, Inempomerposcke, Kemeposo
M APYTHX ropojiax OblIH IOCTPOEHH NepBHle SKCIIePHUMEHTaNbHbIE 0~
Ma ¢ 3aMayHBaHHEM IPYHTOB B ocHoBaHHm [3, 18, 72].

Yyacrox CTPOHTEJbCTBA SKCHEPHMEHTANBHEX JOMOB B 3aro-
POKbe CJIOKEH CJIOHCTOM TOJIIEH JECCOBUAHEIX CYFJIHHKOB U JIECCOB,
KoTOpble Ha rayOuny 20—22 M 06/1aJ210T IPOCaAOUHEIME CBOHCTRA-
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mu u otHocaTcs K 1l Tuny mo mpocajzoyHOCTH ¢ pacueTHoH mpocal-
Koit or coGeTBenHOro Beca okoso 100 cm. I'pyHTOBBIE BOAH 3aJera-
JiM Ha ray6une 6osee 30 M.

OCHOBHOH IIeNbI0 WCTHTAHHA KPYITHONAHENBHBIX NATHAITAXKHBIX
IOMOB B 3amopoxbe siBJSJNHCh NpOoBepKa HaJeKHOCTH paspaboraH-
HOTO KOMIIJIEKCA MEDONPHUATHH M H3yuyeHHe pabOTH KOHCTPYKIHH
IPpH HEPAaBHOMEPHBIX NpPOCafKaX JIECCOBHIX TI'DYHTOB B OCHOBAHHH

253mm 597
12 Yy p
2 72 6mM
2589 78
i [P N
L1
1285 106 N1 48 677 ) I
, : I JLII "rz ) 5“ ¥ m T I |z
1237 1707 ' T 8729 J % r
ZM 270 278
e db] w5 0 0 o
123 t 530
Puc. 45. Smopu npocanok GyHAAMEHTOB Prc. 46. Dmopa npocanor ¢yu-
SKCHEPHMEHTAJLHOTO L0MA Ne 33 B 3ano- JIAMEHTOB  3KCIEDHMEHTaJbHOrO
poxbe nocae ncnmTaEui (/) B BLITIpas- JeBATHITAXKHOIO JloMa B 3ano-
Jnenns xoMa (2): pOXKbE:
I—III — cexumun. I—3 — TpaHmeH C APEeHAXKHHWMH CKBa-

KHHAMH [l 3aMaUMBaHHS TPYHTOB;
I—IV — ceknun.

(3amep ocajox H NpocaloK (GYHAAMEHTOB, BO3MOMXKHLIX NepeMelie-
HU OTIeJbHBIX NaHesell B IPOCTPAHCTBE, a TaKXKe HX IepeKoca,.pac-
KpPBITUSl IIBOB, HANPSKEHHOTO COCTOSIHHSA B KOHCTPYKUHAX C TO-
MOIIBIO HATYHKOB COIPOTHBJICHHS).

Jnst mosiyueHnsl MakcUMaJbHBIX YCUJIHA B KOHCTPYKUUSIX 31aHHH
JIeCCOBBIE TPYHTH 3amaupBasiu ¢ TopuoB cexumit I u III (puc. 45).
JlJ1s1 yCcKOpeHMsI pa3BUTHSI NPOCAafOK M JOCTHIKEHHS MAaKCHMaJbHOH
HX HEpaBHOMEDHOCTH 3aMauHBaHHe BHIIOJHSAJOCH Yepe3 JPeHHPYIo-
1mHe CKBaxuHbl auamerpom 40 cM, npobGypenHbie Ha rayouny 6,5—
8,5 M M 3achIaHHEE IIaKOM. Pe3ysibTaThl HCIBITAHMH HATHITAXKHO-
‘To KpymuomaHeabHoro moma cepuu [-480I1 noarBepruinm HOJHYIO
HaJeXHOCTb IPHHSITOr0 KOMIUIeKCa MepONpHATHE And obecnedeHHS
€ro IPOYHOCTH H ycroiiuupocTd. [Ipu mpocankax rpyHTa, AOCTHraB-
mux 1121 MM, B KOHCTPYKUUAX TOMOB He 00HapyKeHO HeJONyCTHMHX
Jedopmanuit. [Toceknuonnas paspeska 34aHHs Ha OTAeJbHbIE GJIOKH
C YBeJHYeHHEeM HX IPOYHOCTH LpHBEJa K TOMY, UTO OTAeJbHHIE CEK-
IuK paboranu Kak efnHoe nejoe 6e3 M3ru6a u HepapHOMepHBIE NIPO-
CajKH IPYHTA B OCHOBAHMH BLISHBAI TOJILKO KPEH B HX CTOpPOHY HC-
TOYHHKA 3aMaAUHBAHUS.

Habmopenna 3a npocagxoi I‘JIy5HHHbIX Mapox TIOKASAIIH, UTO yo-
' JIOTHEHHE TPYHTOB B OCHOBAHHMH (PYHIAMEHTOB TSKeJbIMH TpaMﬁOBﬁ
KaM¥ Ha TayO6HHY 2 M IOJIHOCTBIO HCKJIOYaeT NMPOCajKy IpyHTa of
Harpysku QyHaaMenToB B Ipejejax JnepOpPMHPYyeMO# 30HHI, Npo-
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CcajKa B J@HHBIX YCJOBHSX IPOMCXOIHMT TOJBKO B HHIKHHX CJOSX
. TPYHTa OT ero coOCTBEHHOTO Beca, HAUWHAA C TVIYOHHH 5,2 M. '

OfHOBPEMEHHO C 3THM HCIBITAHHS BHISIBUJIH 3HAUHTEJNbHBIE 3alla-
CHl NPOYHOCTH AoMa IIpH paboTe ero Ha H3rH6 H KpydyeHHe (MakCH-
MaJIbHbIe HaNpsDKeHHS B apMaTtype J0sCOB IaHesell He NpeBbIaJH
75,6 MIla) u Heo6XOXHMOCTb JAaJjbHeflIero COBepHIEHCTBOBaHHH
MEeTOJHKH pacyeTa 3JaHHH Ha IPOYHOCTD.

Tak kak Ha paccrosHusax 15-——30 m ot qoma Ne 33 pacmosaranuch
KHABE 3LAHUA, HAXOASUIHNECH B IKCIIYaTAlUH, BHIpPABJIEHHE NOMa
1OCJIe HCIBITAHHI MOIJIO OCYILECTBJATbCS TOJbKO OPraHH30BAHHBIM
3aMayHBaHHeM, HCKIIOYAIOUAM IPOCaKH IPYHTOB IIOJ OKDPYKaIOUH-
M 3gaunsiMd. CekIHH BHIIPABJSJIACh He IO OJHY OTMETKY, a ¢ Of-
HHEM OGIOMM KpeHOM, JONYCTHMBIM JAJS HOPMaJbHOH. 9KCIIyaTalHuu
d paBueiM He Gousee 0,012 (cm. puc. 45). Ilpu aToM Tpocanku OT-
JIeJbHBIX QYHIAMEHTOB PEryJHPOBaJH TONBKO JO3HPOBAHHLIM 3aMa-
YHBAHHEM COOTBETCTBYIONIMX MAaCCHBOB I'DYHTA.

[TonoxkuTeNbHElE pPe3yJbTATH HCHBITAHUH - TO3BOJHIH MaCCOBO
NPHMEHATh Pa3pabOTaHHbIH KOMILJIEKC MEDOIPUSATHH OPH CTPOUTENb-
CTBe MATHITAXKHHX - KPYNHONAHeJbHbX, a HO3/Hee KPYIHOGJOUYHBIX

| M KHDIHYHBIX XKHJIBIX JOMOB Ha IVIOIA/KaX CO Il THnOM PPYHTOBBIX:
YCJIOBHA.

B nauajge 70-x ronos c rIpPIMEHeHPIeM KOMILJIeKCa MepONpPHATHH
ObIM pa3paboTaHbl THHOBHIE NpoeKTh cepud 1-480I1 nepATHITAXK-
HBIX KDYyIIHONaHeNbHLIX 3JaHHH IJIS CTPOHTEJNbCTBA HA IIOMAAKaX
co.Il TumoM rpysTOBHIX ycjoBuE. McnbiTanue Takoro goma myTeMm
HCKYCCTBEHHOI'O - 3aMaYyHMBaHHS OCHOBAHHSl BBIIOJHSIOCHE B 3armo-
poxbe. Y4acTOK CJOXKEH NPOCaAOUHBIMH JIECCOBHAHBIMH CYTIHHKAMH
H JeccaMH Ha ray6uHy no 20 M c pacyeTHoif NPoCaiKoit IPYHTOB OT
CcOBCTBEHHOr0 Beca 0KoJo 70 cM. -

_ JloM 3ampoeKTHPOBaH N0 XeCTKO} KOHCTPYKTHBHOH cXxeMme M coc-
TOHT M3 ueThlpex cekuHil (orcekos). ITepBrie gBe cexkuuu (pHc. 46)
BO3BENEHH HA YIIOTHEHHBIX IPyHTaX Ha raybuny go 20 M rpyHTO-
BLIMH CBAfIMH 03 ydyera CHJI HArpy»Kaloliero TPeHHS Ha YIIOTHEH-

“Hptit Maccus. Ilpuuem mox cexuuer II ymiaoTHeHHe BHINOJMHAJIOCH IO
paspsiiKeHHON CeTKe ¢ PACIOJIOXKEHHeM CKBAXHH DMIySnHOH 20 u 9 M
yepes OJHY. :

3aMauHBa/Jd PPYHT B OCHOBAHHH IoMa B TaKOH TOCHELOBATEb-
HOCTH: y OcafoyHoro msa mexkay cexuusMu I u II; ¢ Topua cexuun
I; c Topua cexuuu IV. B pesysbTare samauuBauus IPYHTOB NPGCak-
Ka ¢yrnamenton cexumii I u Il nocruraa 269—278 mm, ceknun IV—
597. Ilpu aTOM HedopMaluu B BHAE TPEIHH HaGMIOJAJAHCH TONBKO
B TOPUEBBIX NOMNepeyHbIX cTeHax oTcekoB I u II. Kak u npu uenrnita-
HHH NSATHATaXHBIX KPYNHONAHEJBHBEIX JOMOB, BCJEJICTBHE HAaJIHYHH
YIUIOTHEHHOTO CJios TOJILHHOA 2 M NPOCaJiKH I'PYHTOB B Hpemenax
JedopMHpyeMOHl 30HBl OT HArpy3kH (pyHIAMEHTOB OTCYTCTBOBAJH H
NPOSIBJSIACE TOJNBKO B HHXKHHX CJIOAX OT COOCTBEHHOTO Beca IPyHTA. .

 Ecnu npocaziku rpyHTOB OT cOGCTBEHHOro Beca moj, cekunell IV u 3a

npejesiaMH JoMa NPOXOAMJIH HauuHas ¢ TayOuus 4,5—6 M, To moad
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cexuuedl ] Ha YyIUIOTHEHHOM TPYHTE MO OGHIUHOH ceTKe — ¢ IIyOHHBI
16 M, nox cekuueit 11 BcaeACTBHe YNJOTHEHHS 1O pa3psiKeHHOH ceT-
ke — ¢ roiy6unsl 12 M. IIpocankn HuXHeli yacTH YIJIOTHEHHBIX Mac-
CHBOB BEI3BAHBL JIONOJHHTEIBHON HArpyakoli OT HABHCIIEro OKpyKa-
IOLIero rpyHTa IPH Npocajke ero ot co6cTBeHHOro Beca. Benenctaue
3TOro NPOHCXOIMJIO AOTNONHUTEJbHOE CXKaTHe NOACTHIAIOMIMX YIIOT-
HEHHbIE MaCCHBBI HEIPOCAJOYHEIX 'PYHTOB, PaBHOE IO cexnuedl 1 —
91, cexueli II — 45 MM, mox, cekuuei 1V — nymo,

B mpoliecce HCIBITAHHSA AOMA IPOCAJKY OTHE/IbHBIX CeKIu# Ipo-
XOAMJH KaK KeCTKHX JIeMeHTOB, 0e3 HM3ruba, ¢ XpPeHOM B CTOPOHY
UCTOYHHKA 3aMaunBaHus. IIpn HepaBHOMepHOH mpocalke TOPLa
cekunu [V MaxcuMasbHble HaIpAXKEHHs B apMaType DaHeded He
upessanu 30 MIla, B cBs3ax y3nos — 50 MIla u Tosbko nocae co-
enudenns cekuu#l IV u II1 xecTKHUMH CBA3AMH YBeJHUHJHCH A0
80 MIla.

TTocne ucnmTanui JoM OHJ BHIIPpaBJeH OpraHU30BaHHBIM 3aMa-
ynBaHHeM IpyHTOB uepes ckBaxuHbL. Cexnun I n II Omuin npakThye-
CKH B rOpH30OHTabHOM NoJioxkenuH, a 111 u IV ¢ ogruM o6mHM yKJIO-
HoM 0,008. Bruimpapienue goma OGecHneynsio ero HOPpMajbHYIO 3KC-
IJIyaTalHyio, B TOM YHCJE JHPTOB, CMOHTHPOBAHHLIX B XK€CTKHX. 1HaX-
Tax.

PesynbTaThl IPOBELEHHBIX HCIBITAHHHA IEBATHITAXKHOI'O KPYIHO-
NaHeJbHOTO ACMAa 3aMauHBaHHEM NPOCAJOYHBIX TPYHTOB IIOKa3alH
BBICOKYIO TPOYHOCTh H HAJEXKHOCTb JoMa NpH paboTe Ha M3rHO H-
HOATBEDIHJIH BO3MOXKHOCTb Iepexofa ¢ ONHOCEKIHOHHOH pa3peskH
OCaJOYHHIMH LIBAMH Ha IBYXCEKIHOHHyI0. DBhisa musyuena pabora
KOHCTPYKIHH JNeBATHITAXKHBIX KPYNHOIAHEJIBHEIX AOMOB IIPH Hepas-
HOMEDHEIX IIPOCafKaX IPYHTOB B OCHOBAHHAX, IOJYYEHH! HCXOLHHE
JaHHble 0 JNajbHefufeMy COBEPUIEHCTBOBAHHMIO KOHCTPYKTHBHBIX
pelleHnii 1 MeTOAOB pacyeTa, YTo 0GECIeYHsI0 MacCOBOe CTPOHTENb-
CTBO [eBITHATAXKHEIX KPYNHONAHeJbHHIX JOMOB Ha INPOCAJOYHBLIX

. rpyHurax co II THHOM rpyHTOBEIX YCJOBHHE. IO IPOCaJOYHOCTH Ha OC-
HOBe IPHMEHEHHST KOMILJIeKCa MepPONpHUATHE. :

.
’

NMPOCANOYHLIE FPYHTEI C 1 TUIIOM FPYHTOBBIX yCJ‘IOBMﬁ

TIpunumaercs, uro HepaBHOMEpHEIE JNe(opMailHH T'PYHTOB B OC-
HOBaHHH NIPOHCXOMAAT TOJDBKO IPH MECTHOM HX 3aMayHBaHHH BCJeJ- -
CTBHE HNpOCAaJIKA B Hpemenax neGopMHPYeMOH 30HBEI OT Harpy3KH
(GYyHIAMEHTOB W UaCTHYHO cOGCTBEHHOTO Beca rpyura [34]. Bosmox-
Hble B 3THX YCJIOBHSAX IIPOCafKH TPYHTOB OT COOCTBEHHOro Beca HHXKe
JehopMHPYeMOl 30HEI BeJHYHHOH 1O 5 CM He YU4HTHIBAlOTCH, TakK
Kak CTelleHb HePaBHOMEpPHOCTH HX OKAa3HIBaeTcs BeCchbMa He3HayH-
TeJIbHOR MO CPABHEHHIO ¢ NMPOCAaAKOH OT Harpysku GyHIAMEHTOB.

Crenedb M3MEHYHBOCTH CKHMaeMOCTH OCHOBAaHHMH Ha HpOCanoy-
HBIX TPYHTaX ¢ I THIOM IpPYHTOBHIX YCJOBHI OleHHBaercsl KO3(du-
LIHeHTOM .
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Scp + Snpl
_——— 89
o=l (89)

a

H CpeJHHM MOAYyJEM ,ZI'.ECpOpMaH.HI/I OCHOBaHHA, OIpenensdieMblM II¢
3HAYEeHHSAM UX IIPpH €CTECTBEHHOH BJIAXKHOCTH Ee H B BOIOHACBIIIEH~

HOM COCTOSIHHHU
Ecp = 0,5 (E. + E,), (90)

rie S., — CpeaHss ocajka 3JaHHs HA MPOCALOYHOM IPYHTE IPHPOA-
HOH BJIaXKHOCTH, BHIYHciasgeMas Ho Qopmynae [94]; Sy — BO3MOK-
Hasi BeJHYHHA NPOCAJKH TPYHTa B Ipefenax nedopMupyemoh SOHEI
OT HamboJlee HaTrPYKEHHOTO (DyH/aMeHTa, onpenemeMas{ o ¢op-
MyJe (28).

Ilpu pacuere KOHCTPYKILHII 3aHHH Ha HepaBHOMEpHHIE IPOCAJKH
FPYHTOB H BO3BeJEHHH (PYHIAMEHTOB Ha €CTECTBEHHOM OCHOBAHHH
MpOCagKH YUHTHIBAIOTCA B Ipefesnax BceH AehopMHPyeMOH 30HBI H

- TIOJIHOM BOZOHACHINEHNH IPyHTa. B cayyasx 4aCTHYHOTO yCTPaHEHUS
MpPOCAaJOYHBIX CBOHCTB IPYHTOB Ha riy6uHy hy, a Takike IIPH HeloJ-
HOH NpOpe3Ke NPOCaJOUHLIX TPYHTOB CBalHEIMH (yHIaMEeHTaMH IIPO-
CajiKa YYHTHIBAETCA TOJNLKO B IpPeJesax CJIOsl, -3aJeraiolmiero HHxe
YIJIOTHEHHOrO, 3aKPellJIEHHOTO CJIOS MJIH TOpIla cBaH.

Tlpu DOTHOM YCTPAaHEHWH MPOCALOK IPYHTOB OT HATPYSKH dyHma
MEHTOB XapaKTEePHCTHKH H3MEHYHMBOCTH CKHMaeMOCTH OCHOBaHHSA
NPUHAMAIOTCS PABHBIMH: C YIIOTHEHHEM TPYHTOB /IO Yok >1 6 Tc/M5,
ag1 =1,3, E., =15 MIla; ¢ saxpenneHHeM CHJIMKaTH3auyell H 06XKH-
roMm ap =1,2, E,, =20 MHa ¢ NOJMHOH TIpOpe3KOH IIPOCaNOUHEIX
TPYHTOB CBaHHbIMH (byHlIaMeHTaMPI aer =1,2, E;, npuuMaercs Aas
MOJCTH/IAIONIErO CJOSI IPYHTA, HA KOTOPHIH ONHpAIOTCs CBaH.

B kauecTBe pacueTHOH MOJeJH OCHOBAHHS Ha IPOCAJOYHBIX TPYH-=
Tax ¢ I THOOM IPYHTOBHIX YCJOBHH IDHHEMAaeTcs MOJeJb IepeMeH-
HOTO KO3((pHIHEHTA MXECTKOCTH, MeXaHHUECKHe CBONCTBAa KOTOPOH
XapakTepHayioTcst cpefunM koapduunenrom C [34, 36, 39], BBIgHC-
JAeMBIM 0 oXugaeMuM fedopmanusam ocHoBanus [64]:

C=-F ) _ (91)
Sep
rle p —CpelHsisl pacueTHasd DPaBHOMEpPHO paclpejeleHHAs Harpys-
Ka Ha OCHOBaHHE OT | M JJHMHB 3JaHHS; S, — CPeAHAS oOcagxa
3IaHHus. .
Harpyska
. : . 2pl ) 992
p‘— 21 ] . ( )
rle p, — pacueTHas Harpyska Ha 1 M JJIHHBE NOJOIIBH [ byHIaMéen-
Ta Ha OCHOBAHHE;

pPi=ps —1uhb, ~(93)
rie ps —cyMMapHaﬂ pacyeTHass Harpyska Ha 1 M ocHOBaHHS (YH-
AAaMeHTa; 'm — cpenuss 06’beMHaﬂ Macca rpyHTa BHIIE HOJOLIBH
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$ysnamenta; ; , b, , h; — COOTBETCTBEHHO JAJIHHA, IUHPHHA H IIy0H-
Ha 3aJ0XKeHNs GyHLaMeHTa.
Cpenusist ocajgka 3faHus

Scp =5 . (94)

rae S, —ocaika i-ro ¢pyHzaMmenra; F, — IJIollalb noxomsm i-ro
¢ynnamenra.

KosdhdHunueHT KecTKOCTH OCHOBaHHS Ha HPOCAZOYHEIX T'PYHTax
¢ I THnoM rpyHTOBHIX yCJOBHH, B TOM YHCJE IPH IHOJHOM H YacTHY-
HOM yCTpaHeHnu IPOCA/OYHBIX CBOMCTB HJIH HX NPOPE3KH CBASMH

C,=me C, - (95)

EEEN] rhe mci— Ko3bQHUHEHT CHHXKEHHUS XKeCT-
KOCTH OCHOBAaHHA, ’

© ’ 1+a
§ Mei =——2— , (96)
2apy . :

Pacuetnas cxeMa HaMeHeHHSI K03¢du-

IHeHTa KECTKOCTH OCHOBaHHA IO JJHHe

j 30aHHs 3afaeTcs B COOTBETCTBHH ¢ pHC. 47

4 Ha yyacTKe MeCTHOTO 3aMadMBaHHs Ipoca-

; i JOYHOTO TpyHTa MIuHOH 2[;, K03 dHIHEHT
JKECTKOCTH OCHOBaHHUS Ciy)

Puc. 47. Cxema u3MeHeHHst
Ko3(pPHUIHEHTa KECTKOCTH Cl(x)
OCHOBaHusi MO IJHHe 31a-
HHf [OpH  3aMayHBaHHH

TPYHTOB: g —1
4 — moj, cepegHHON snaHus; rae B - 1 . (98) .
6 — nox, TODPLOM. } et +

HOJIYIIJIHHa ydacTKa MeCTHOrO 3aMayHBaHUA FPYHTA H JIOKAJbHO-
ro ociabJeHust KOS(I)@)HU,I’IGHT& KECTKOCTH OCHOBaAHHA IPDHHUMAECTCA

paBHoft
4 =7 .
=21/ 2 <4, (99)
i ] e

rae EJ, GF — COOTBETCTBEHHO IpHBeIeHHEIE U3THOHASI H CIBHIOBas
JKECTKOCTH 3[aHus, IPHBEeIEeHHOrO K OaJjiKe KOHEUHOH 2KeCTKOCTH;
!, — nonyAJMHA y4yacTKa, Ha KOTOPOM NPOsBJseTcsl HepaBHOMepHas
Ipocajgka TIPyHTa OT Harpy3KH (yHAaMeHTOB, onpejeiaseMas Mo
dopmyre (36).

3a pacueTHyIO IOJNYIJHMHY y4acTKa MeCTHOro ocjabiieHus KecT-
KOCTH OCHOBaHHs [, Tpu pacueTe KOHCTPYKUHUH 3MaHHi Ha DpPOCANOU-

HBIX PPYHTaX HpHHHMaETCH
ly=1 npu §; <l T (100)
- i lp=l,,npnll>l.
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MaxkcuManbHbBe 3HAUeHHS 0606IIEHHBX H3rH6aonux MOMEHTOB B
NonepedHo CHAIE HA IIOMAaKKaX ¢.| THIOM rPYHTOBEX ycaOBH IPK

Hy
OTHOILIEHUH BLICOTH 3nanua Hy K ero ,aJmHe 21 7 <0,75;

’

» RV T
- o Mmaxc.l =+ Qg(Tp) 3 (101)
. A\ : . ; QMaKC./T'= + g :p_ ' ) ' (102)
rie ' } ; ’ )
mgp

q"" C1 P .43 2 ’ (103)

T ey

T (=NEL. T
. Sos e e w = 1 + (Tp) 'F ) - : - (1042
—1 . .
B= —‘+—l o (103)
1 .

m — Koatpqmunem KoppeKTnpymmnH pacqemyxo cxeMy H npu-

}mmaemmn PAaBHEIM mgy
ﬂHn

IIpu.oTHOmEHHH BbI(_:OTI:I snauust H, X ero ajiune MeHee T >
>0,75: - o T
- ,l\ 3 I , ~

Muaxc1=i1.4ﬂﬁ'(—p) ;o (106)

Qmm—+07pp ' .7 oon)

. B (popmy.nax7103)—(104) H (106)—(107) 3HAK ITIOC cooTBeT-

. CTByeT BHIrM0Y 81aHHUsA,- MHHYC —-npom6y

—

I'IPOCAAO'-IHBIE TPYHTEI 'CO Il TUITIOM TPYHTOBLIX YCJIOBUH

B messx yunpolneHusi pacueThl 3JaHHHA HA NPOYHOCTb HA IIolial-
Kax co II THnoM rpyHTOBHIX YCJOBHI IIpefJjaraercs BHIHOJHATH IO
HOPHHIHIY He3aBHCHMOCTH. JeHCTBHS - CHJI: Ha IPOCaAKy HJIH OCAAKY
OT HArpy3KH GyHIaMEHTOB C YUETOM H3J/I0XKEHHHIX BHIIe PeKoMeHIa+
IHH ¥ Ha NPOCajKy OT COOCTBEHHOI'O' Beca rpyHTa. B manbHefineM
HOJIyUeHHEe yCHIIHA Ha OTH JBa BHXA BO3IEHCTBUA CKJIAJBIBAIOTCH C
COOTBETCTBYIOIIUMH 3HAKAMH H Ha CyMMapHbie MX BeJHUHHBl IIPOEK-
THPYIOTCSI KOHCTPYKIHUH 31aHHH. )

HeparHomepHOCTh JedopManufi OCHOBaHHUN NIPH IpOcagKe Jecco-
BBIX I'PYHTOB OT HX COOCTBEHHOrO Beca BO3HHKaeT BCJEICTBHE H3ruba
IIOBEDXHOCTH I'PYHTA B HpefesaX PACHOJIONKEHHUS BCEr0 3AAHUA WU
ero yacTd. B COOTBETCTBHM C 3THM pacCMaTpPHBalOTCs JBa HauboJjee
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Heénaronpnﬂmmx BapHaHTa paclnoJioXKeHHs HCTOYHHKOB saMatha-
HHd 110 OTHOIIEHHIO K 3ZaHH0 (pHuc. 48), MpHBOAAIINX K 06pa3oBa-
uuo [34, 64]:
| BapHaHT—OHHOCTOpOHHeﬁ KOHCOJIH, HCTOUHHK 3aMaYHBaHHHA
Yy Topua 3haHHusd, B pedyJbTare 4Wero ojHa dacCTb €ro pacnoJioxena
’ Ha JECCOBOM TI'DyHTE €CTeCTBEH-
HOMH BJIAXKHOCTH, a npyraﬂ——ﬁa
§/ HavdaJdbHOM y4YacCTKe KpI/IBOH 1npo-
p i « CaaKH IOBEpXHOCTH rIpyHTa. B
5TOM cJaydyae 3JaHHe paGoraer
“ KaK KOHCOJb C KPCHOM B CTOpO-
{ { HY HCTOYHHKA 3aMadHBaHNS,
r r II  BapuaHT — IpOBHCAHHS,
Prc. 48. OcHoBHHe BapHanTsl pacmojo- ~HCTOUHHK 3aMauHBAHHA B HEHTPE
XKeHHd 3NaHHH Ha KpHBOi npocazku  3JHAHHA. )
HOBEPXHOCTH TIPYHTA: B xaugecTBe pacueTHOH cxeMHl
1, II—Bapuaﬂ-l;xgmgicp:[r;c;:ﬁﬁenm HCTOYHHKOB ,L[eq)OpMaL}I/IIrI rpyHTa IpH pacqe-
Te 3JaHHI Ha mpocajky OT cob-
CTBEHHOTO Beca nNpuHUMaeTcAa
OJHOPOLHOE BHHKJIEPOBCKOE OCHOBaHHE, HCKDHUBJIEHHOE€ IO KOCHHY-
COHJIE C YCJIOBHBEIM PaIHyCOM KPHBH3HBL Rye , OlIpeesseMbIM TIo ¢op-
myae (16).

~

~
~
2y
A8

Jn/zep

AN

Rye= (1 +m,). (108)

28 1p.1p
Crernenb H3MEHTHBOCTH CIKHMAEMOCTH OCHOBAHHS Ha npocasiod-
HbIX IPYHTaX co 1] THOOM I'PYHTOBBIX YCJIOBHE IpH pacuere 31aHHl
Ha IPOYHOCTb OLEHHBAETCS Koaq)(bnuneHTOM
loe + Inp
g =—— = =1 +

oc lOC

(109)

-

A€ loc — CPelusisi OTHOCHTENbHAA NedOPMAlHs IPYHTA OT HArPYSKH
¢$yHIaMenTa B npeaenax CKHMaeMOoH 30HH; .

S
loe=—"" . (110) <
ky
S, — BeJaHuyHA ocajgk¥ HauboJee XapaKTePHOTO IO HArpPy3KaM H
pasmepaM  (yHAaMeHTa, OnpefenseMass ¢ YUETOM  HOJHO-
TO HJH YacTHYHOIO YCTPaHEeHHS INPOCAJOYHBEIX CBOHCTB TPYHTOB
B npefesax AepOpPMHDPYEMOH 30HHI; /i, — TOJILMHA CXAMaeMoH 30-
HBl OCHOBAHHS OT HAarpyskH cpy}mamem‘a lop — cpennsas oTHOCH-
TesbHAsA JedopManHs IPVHTA IPU HPOCAAKE ero OT cOOCTBEHHOIO
Beca; ]
- S, '
_. Snprp
Lnp = S (111)
C.B
IIpu pacuere KOHCTPYKUUH 3MaHUH HA HEepaBHOMEpHHIE IPOCALKH
TPyHTa OT COOCTBEHHOro Beca KO3((HLIHEHT JXKeCTKOCTH OCHOBaHHSA
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Cus mpeneniax pacnoJioXeHHs 34aHndg NIPUHHMAETCd NepeMeHHBIM .C
y4eToM H3IMEeHEHNS -BJAAXKHOCTH B TPOCALKH INOBEPXHOCTH rpyHTa

Ch=C-mca, (112)

rae C — cpenHsis XKECTKOCTh OCHOBaHHA, onperessieMas 1o hopmy-
ae (93); mc — k09 PHUIHEAT CHAXKEHHS JKECTKOCTH OCHOBAHHUS IIPH
3aMaulBaHHY, ONpelesieMbl B 3aBHCHMOCTH OT PacyeTHOH MJIHHEL
KPHBOJIHHEHHOTO yYacTKa IPOCaJKH I'PYHTa OT cOOCTBEHHOro Beca r:

npu r >/
mMen = L ) ’ (113)
@cu :
npu r</{ - _
men =1——’—( 1 ) _ T 114)
l acu

MakcHuManbHble BeJHYHHBE 0600MIAIONIHX MOMEHTOB H IIOIepeu-
HOf- CHJIB! MPH NPOCANKAX T'PYHTOB OT COOCTBEHHOI'O Beca NOJ Cpex-
Hell 4acTbIO 3[AHHSA WIH OTAEJBHOTO OTCeKa VIS CiIyyasl, KOTAa OT-
HOLIeHHE BEICOTH 3[aHHA K ero Ajune f,/2/<0,75;

S | S
Muakc 11 ——_2_41?' ) . (115)
. _ C“ 3 )
QmaKcH‘—' 15.6Rn ’ (116)
rie . \
_ Ry==Ryc (1 + &) ¢¥; (117)
_Cybk 1l El \ \
= T1oE7 ('3—0— + GFl'-‘)’ (113)
npu r <!
=1
npu r>l
ll)— tr? ’ (.119')
f= LTl - g9 (120)
r—-rMHH -

Py — MHUHHMAaJIbHAS MOJNYAJHHA KPHBOJIHHEHHOTO yyacTka Ipocai-
KH TPYHTa, COOTBETCTBYIOILAsSI HAYAJy NPOCAJKH NMOJ AeficTBHEM c00-
CTBEHHOTO Beca, onpejenseMast no gopmynae (38) npu H=pup /Ycp.

[as-3nanui ¢ COOTHOIIEHHEM BHICOTH K AJnHe H ,/21>0,75 max-
CHMAaJbHblE 3HAUCHHH MOMEHTOB K TONEDEUHHIX CHJ ONDENeNsioTCH
no ¢opmy.aam (115)— (120), B KOTOprX 3HaYeHHe BeJHYHHE &, TPH-
HHMaeTcsl paBHBIM g =0.
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YCHUNHUG B KOHCTPYKLIKAX 30AHMMA
NPYU FTOPU3OHTAJIbHbIX MEPEMEULEHXAX FPYHTA

TopusonTaibHble HepeMelleHnsl, BO3HAKAOMYE B OCHOBAHUH 3/1a-
HUH # cOOpyXeHHi NpH IMpOCajKe I'PYHTOB OT COGCTBEHHOTo Beca,
B3aHMOJIefICTBYIOT CO 3AaHHMeM H 6/arofaps HaJHYUIO CHJI TPEHHs
¥ CLeNJIeHHs MeXay GyHAaMEeHTOM H IPYHTOM NepejaloTcsl Ha KOH-
CTPYKIHH. DTO BJjedeT 3a coboit
BO3HHKHOBEHHE B HHX MAOIOJIHH-
TeJbHBIX PACTATHBAOUIUX HJIH CXKU-
MAIOIIUX YCHJHH, &8 B HEKOTOPHX
ciyyasix W yCHNIHH H3ruba ¢ Kpy-

feallen

—~ YeHHEeM.
= = = CyumMmapHoe TOPH3OHTAJBHOE
: - yeunue P, (puc. 49), BO3HHKaIO-
= 2'_=J AP mee B (yHiaMeHTe BCJEACTBHE
Py kel FOpHU30HTAJbHBIX IlepeMellieHu
P IpYHTa NIpH NpOCajiKe OT COOCTBEH-

. ny l 1  HOrO Beca [84], )
QS} [ PH=NT+N6+NT.H —}—Nq, (121)
T = rpe N, — ycuive, BEI3BaHHOe CHJa-
s MH TPEHHs CJABHIaollerocs TIDYyH-
o & Ta IO IIOJAOLIBE pPaCCYUTHIBAEMOrO
#W—“‘Wiﬁ dbyngamenta; Ng— ycujaue, BHI3-
L=r/2_ | t=r/2] " BaHHOE CHJIAMH TPEHHs TPYHTa IO

5 3arjy0OsaeHHHM OOKOBBIM IOBEpX-
- HOCTSIM pacCYHThiBaeMorc ¢ysia-

Prc. 49. Cxemu ycunmit ma (ymga- MEHTa, Nrn — ycuiue, BEHI3BBaHHOE

MEHTHl IIPH TODH3OHTAJIBHEIX Iepe-
MeLIEeHHsIX TPYHTA:

a —naan GyHAAMEHTOB H HalNpaBJeHHsS
HellcTBHA DAECTArHBAKIMHX CHI; 6 — no-
nepeqHHit paspe3 dyHIaMeHTa; 8 — 3MO-
pa pacTATHBAIOWHX cHJA; I, 3 — CHJBI
TPEHHs! COOTBETCTBEHHO IO INMOJOMIBE H MO
GOKOBO#l TMOBEPXHOCTH; 2 — CHABI GOKOBO-
ro jaBieHuss; 4 — CHJABI TpPeHHS MO TIo-
JolBe NPHEMBIKAIOUIHX CTeH.

CHJIaMHM TPEHHUS I'PYHTA [0 MOAOLIBE
$byHIaMeHTOR IIONEepEUHEIX CTeH,
IPUMBIKAIONIHX .K  pPacueTHOMY;
Nq — yCHJIHe, BEI3BaHHOE OOKOBBIM
IIACCHBHBIM JABJIEHHEM C/ABHramlie-
rocs rpyHTa Ha nonepevynsle ¢byHa-
MEHTBI, NIpPHMBIKAOIINEe K pacyer-

HOMY.
Cuaa Tpenns N, MeXJLy rPYHTOM H NIOJOLIBOH (hyHJIaMenTa oIl-
penensieTrcss Harpyskofl Ha (yHJaMeHT, pasMepaMH €ro, a TaKKe
KosdpuuuenToM TpeHus (dyHIaMeHTa MO rpydry. Kpome Toro, Hc-
CJIeJOBAHHAMH 3TOTO BOIPOCA IPH IOPHBEIX BHIpaGOTKAax yCTAHOBJE-
HO, YTO CHJIA TPEHHS H CUENJIEeHHNS MeXAY FPYHTOM ¥ MOXOIIBOH (YH-
JaMeHTa MPOMOPHHOHAJbHA OTHOCHTEJNLHOH TOPH30HTAJBHOH Je-
dopManuy & L0 OlpelLesieHHOR ee BeJHYHHE, paBHOH £.=0,01. Ha
OCHOBE 3TOI'0 CHJIY TpeHHs N, MeXAy TPYHTOM M Ionouisofi dyHna-
MEHTa PEeKOMEeHIYEeTCH OUPEeLeATh H3 BhIPAKEHUs h
N.=¢,p; ['rtgl"‘s (122)
TAe g — PacyeTHOE OTHOCHMTEJLHOE OPH30HTaJbHOE IepeMelleHHe,
npu g =0,01 B popmyny (122) noxcrasnserca snayenHe e, =0,01;
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p; — Harpyska Ha 1 M JJIHHBI DOJOWBH (QyHXaMmeHTa; l, —IJHHA
yyacTka ¢yHIaMeHTa, Ha KOTOPYI0 IepeJaloTcsi [OPH3OHTAJbHEIE
nepeMelleHnsi, BE3bBAIOIINe JONOJHUTEAbHEE YCHINA B QyHLaMeH-
Tax, ompejensemMas No (popMmyie (126) B — ko3 dHIHEHT TpEHHA
dbyHIaMeHTa IO TPYHTY, IPHHUMAaeMb#t NpHONIKEHHO PaBHHIM IS
yILIoTHeHHBIX cyriauukop 0,4, cyneceit 0,45 B BOZOHACHILEHHOM CO-
CTOSIHHH.

AnanoruuyHo MoxKeT OBITH OIpele/]eHO Ha yyacTKe l; H yCHJIHE
N, BH3BAHHOE CHJIAMK TPEHMs TPYHTa IO NOAONIBE (YHIAMEHTOB
KaxJoi monepeyHOH CTeHBl, NPHMBIKAOIeH K QyHLAMEHTY pacuer-
HOH UPOAOJbHON CTEeHH

Nin = e3Py lntg v, . . (123)
rjie py — Harpyska Ha 1 M AJHHB IOZOLIBBl (h)yHIaMeHTa paccMart-
pHBaEeMOH IONEepeuHol CTeHH; [; — AJAHHA TPHMEIKAIOILETO y4acTKa
(yHIaMeHTa IOoIePeyHOil CTeHH. '

.¥cunue N, BHI3BaHHOE CHJIAMH CUEMNJEHHs rpyHTa no sarayo-
JIeHHbIM OOKOBBIM IOBEPXHOCTAM PACCYHTBIBAEMOro (yHAaMeHTa
NPOAOJBbHOH OCH Ha y4YacTkKe ¢yHEAMEHTa LJHHOH [, IO aHaJOrHH
¢, OMHCAHHBIM BHIIIE, BHIYHCISIETCS H3 BHIpaXKeHus-

N5:ErCnF, : (124)
Tle ¢, — yJdenbHoe ClellieHHe TPYHTa ¢ 3anIyOJeHHOH TOBEpX-
HOCTBIO (DyHIAaMeHTa, IpUHHMaeMOe PaBHBIM [JISI JIECCOBHAHBIX CY-
necedt 0,20 MIla, a nmsa neccoBmx cyrauukos 0,40 MIla; F— mio-
mane HOBEPXHOCTH 3ardyOJeHHOH B IPYHT yacTH ¢yumaMedTa Ha
ydacTKe AJHHOH [, (BKJIKOYas M IJIOMaAb NOJOMBL (PYHAAMEHTA).

Ionnast Besquuuna ycuanst N, , BHI3BAHHOTO OOKOBBHIM IaCCHBHBIM
laBJjeHneM Ha (yHIaMeHTH Honepeqnmx CHJI, PaCHOJIOKEHHEIX B
npejenax ydacrxa I,

Nq=7%’~l,tg2 (45°+%), _. " (125)

'TAe y-— ofbeMHas Macca IPYHTa, 3a/eraiollero oT [HoJa HJIH YPOB-
HA IJAHHPOBKH N0 NOACWIBLEL (PYHLAMEHTA B BOJOHACHIIIEHHOM CO-
CTOSIHHH, NpHHHMaeMoM paBHbBIM 1,8—1,9 1/m%; A — ruiy6una saJo-
XKEHHs1 PYHOAMEHTa; @ — Yrod BHYTPEHHETr0 TPEHUS IPyHTA obpar-
HOH 3aCHIIKH.

JanHa yyacTka q)YHJLaMeHTa ., Ha KOTODOH IepenaioTCs TOpH-
30HTaJbHble IepeMelleHHs, BHI3BIBAIOIHE AONOJHHTENbHEIE YCHIIHS
B QyHjaMeHTax, onpelesieTcs PaCIONOXKEHHEM 3/1aHHA UK OTAEJb-
HOrO OTCeKa, OTPEe3aHHOI0 OCaJOYHBLIM IIBOM, Ha KPHBOJHHEAHOM
yJacTke Kpmaoﬁ IPOCA/IKH HOBEPXHOCTH IPYHTA H 3aBHCHT OT AJIH-
HBl 3aHuil 2/ U OJAHBL (IUHPHHBI) KpHBOJIHHEHHOFO yuacrxa r. Axna-
JIH3 Pa3/JHYHBIX CXeM pacHOJOKeHHS 3MaHHH Ha KPHUBOH npocamm.
TPYyHTa OKa3bIBAeT, YTO MaKCHMAaJbHAS AJIHHA yyacTKa [,

pH —2— > 2]
[T—:_‘ A (126)
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,
TpH —- < 2

HauMmeHblnee 3HauyeHHe [, MOJyueHHOe u3 Bhpaxkenus (126),
caeldyeT TIPHHEMATh B pacuerax no popmynam (122)—(125).

[Ipusepennoe B ¢opmyne (121) cymMmapHOe TOPH3OHTAJbHOE
ycusile, BO3HHKawliee B (yHAaMeHTe, IOJYYeHO HCXOIf H3 TOrO
YCJIOBHS, YTO CJABHT NPOHCXOAUT IO NOAoliBe ¢yHAaMeHTa, OAHO-
BpEMeHHO C STHM IJIOCKOCTb CABHIa MOXKET pacloJjaraThbcs HHXe Io-
JouBH (QyHIaMeHTa H IPOXOIHTh II0 I'PYHTY. B aTOoM cayuyae cym-
MapHOe TFODH30HTAJbHOE YCHJHe, IepefaBaeMoe Ha (byHIaMeHT,

Pn.c=Fn(pCptg(P+c)s (127)
rae F; — miomazpb NOJOWB NPOAOJBHOrO H ﬁpHMbIKa}omux nomnepey-
HBIX (YHIAMEHTOB B Npenesax yyacTKa JJIMHOH [;; pep ~— CpeiHe-
B3BeIleHHAA BeJHYMHA HATPY3KH Ha 1 M IJIMHBL NOJOLIBH (yHAA-
MEHTOB; ¢ H ¢ — yroJl BHYTPEHHEro TPeHHA H cuenne}me rpyHTa Qoc-
HOBAaHHA IPH IOJHOM ero BOJOHACHIIIEHHH.

3a pacyeTHYIO BeJHYHHY CYMMAapHOrO IOpH3OHTAJILHOI'O YCHJHA,

BO3HHKallero B pyHnaMenre, IPHHUMARTCA MHHHMAJIbHAA BEJHYH-
Ha, nonydaeMasi u3 BeHpaxeHuit (121) m (127). Ha noaydensnyio
PaCUETHYIO CYMMapHYIO BEJHUHHY I'OPDH30OHTAJIBHOTO YCHJIHA A0JKHEL
PacCYUTHIBATLCSI COOTBETCTBYIOMINM 06pa3oM JIEHTOUHbIE (hyHLaMeH-
THI 3JJaHUH C HECYIMMH CTEHAMH; KOJOHHBl HIKHHX 3Taxel Kapkac-
" HBIX 3JAHHH ¢ OTHEJBHO CTOAIIHMH (YHIaMEHTAMH, HECBA3aHHBIMH .
MeXKAy coboll; TOpH3OHTAJIbHEIE CBS3H MeXIy OTIEeJNbHBIMH CT0J0-
YaTBIMH (QyHIZAMEHTaMH.

TOPM3OHTANBHBIE NEPEMELLLEHMS KOHCTPYKLIMHA
A LUMPHHA OCANOYHDLIX LLUBOB

- TopusoHTakbHBIE NepeMelleHHA MOBEPXHOCTH NPH Ipocaike Jec-
COBOTO TpPYHTA OT COOCTBEHHOr'0 Beca IIPHBOJHT K IIOSBJEHHIO He
TOJIBKO JIONOJHHTENbHEIX HAaNpsAXeHHHA B GyHAaMEHTAX H B 3JaHHUIX,
HO M K CMeLIEHHIO HX B IlNaHe. B yacTHOCTH, B IIpolecce HCIbTaHHA
9KCIepUMeHTanbHoro foMa Ne 33 B 3anopoxbe Hapsay ¢ npocalkoi
(GYHIaMEHTOB NPOHCXOJHJH TOPH3OHTaJbHblE IepeMellleHHs OTleb-
HEIX cekuuil (puc. 50). IIpn samayHBaHUH [PYHTOB Y TOPIOB CEKIIHH
I u 11 ropusonTajbHOE CMeDleHHe HX B CTOPOHY HCTOYHHMKa 3aMauH-
BAHHA COOTBEeTCTBEHHO cocraBuao 60 u 160 MM, T. e. TOpPH30HTAab-
Hble CMelLleHHs] OKa3bIBAIOTCS 3HAYMTEJIbHEIMHM H JOJIKHHL YUHTHI-
BATHCA NPH KOMIOHOBKe 3JaHHH H COOPYIKEHHH, COCTOSLINX H3 OT-
JeNbHEX OJIOKOB, IPH YCTPOHCTBe OCAJOYHHIX 1IBOB, IPOKIajiKe NOA-
3eMHBIX KOMMYHHKAIHA H T. II.

Bo3aMoXHBEle BeJHUHHE TOPH3OHTAJbHBEIX IlepeMelleHHMH 3haHH{
HJIH COOPYKEHHH B I1eJI0M, a TaKXKe OTJeJbHBEIX HX OTCEKOB, OTpPe3aH-
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,HBIX OCaJI0YHBLIMH LIBAMH, CTOJIGYATHIX (QYHAAMEHTOB IOJ KOJOHHHI
‘win GYHLAMEHTOB NOJ oéopmeBaHHe OnpejensoTess B OCHOBHOM
pacnoJoKeHHeM MX Ha KPHBOH IPOCAfKH IOBEPXHOCTH IPYHTa, pas-
MepaMH 3JaHU¥, LWIHPHHOM 30H VIJIOTHEHHS HJIH pPAa3yIIOTHEHHS
IPYHTa, PACYETHOH BEJHUYHHOH OTHOCHTENBHOIO I'OPH30HTAJLHOIO Ie-
‘pemeleHus.

390 & el i
Ao d 0, T e | o2 T
7 i 7 /2 r/2 [ { !
| a g
466 26 155|327 (06811 -
: 60 ‘| /60 ' 7 ; j ;
1700 T 19400 00| L 11 A ” R
— N | /\\ |- M R
’ 260 LGl b4 __{f_ i
N\ 7 185 b e | r2 |1l 20
=L s ol |\ 2 | 2 2
. R - e ) :
Puc. 50. Tlpocaaxu, HakMOHHL M ropu-  Pme. 51. CxeMbl Aas onpefefeHust ro-
30HTaJNbHBIE NEpPEMEleHHsT CeKIHH 9KC- PH3OHTANBHKX NepeMelleHHH:
HEPHMQHTaJIbHOX‘O noma Ne 33 B 3am0-  a — aganuit coorsercrBenno mpH 2<<r; 6 —
poxKbe: . TO Xe, NPH 2{>>r; 6 — OTAEAbHBIX dJnyaM&zH—

TOB; 2 — IIHPHHA OCaJOYHHIX IIBOB,
I—III — cexnuu jgoma. p a

Ilpu pacno/ioXXeHHH 3JaHHH HJIH OCHOBHOH ero 4acTH 3a Npeje-
JlaMH 30H FOPH30HTAJbHOTO YNJOTHEHHS HJIH PasyNJOTHEHHS I'PYH-
TOB OHO He OyJer HCUOBITHIBATH TOPU3OHTAJBHOTO INEepeMelleHHst.
Tlocnendee nosBasieTcd JIMING B TeX CJydasix, Korna 6ojiee NOJTOBHHLL
JUIHHBl 3[laHHA HJH €ro oTceKa, OTPe3aHHOr0 OCaJOYHBIMH INBaMH,
pacnosiaraercs ‘B Ipesenax obnacTn Pa3BHTHS FOpHSOHTaJIbeIX e-
peMelneHui.

Ilpu pacyeTe BO3MOXKHEIX FOPH30HTAJbHEIX IepeMellleHHA KOoHCT-
PYKUHE IpHHHMaeTcs HanboJiee HEBHITOAHOE DACHOJOKEHHe 3MaHHS
Ha KPHBOH IpocafkH IOBEPXHOCTH TPYHTA, IIPH KOTOPOM KOHCTPYK-
IHH NOJyYaloT MaKCHMaJbHElEe TOPH30HTAJbHEE HEpeMEIleHHus, T. €.
OpH pacrmosioxeHHH GoJabmlefl 4acTH 3JaHHSI B Ipelenax KPHBOJH-
HeHHOTrO yJyacTKa KpHuBo# mpocainku rpyara. IIpu sTom yca0BUH BO3-
MOXHOe rOPH3OHTaJbHOe NepeMelieHHe NPH AJHHE ero He GoJee 2 r
(puc. 51, a, 6) Gyner PaBHO MJIOMARY 3MIOPH aGCONOTHHIX BEJTHUHH,
rOpH30HTaJIbHI>IX nepeMemeHHn IoJ, 3LAaHHEM, OTHECeHHON K IJIHHE
3AaHHusA

Ups = 7 (r—1). (128)

MaxkcuManpHOEe TODH3OHTAJNbHOE IlepeMelleHHe hyHIaMeHTa KO-
JIOHH MHOKHX B OTHOCHTEJBHO I'MOKHX 31aHHil (puc. 56, 8) no aHaJo-
THH C BBIILIE H3JJOXKEHHbIM
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Up= 7 rms, (129)

re M, — KO3(QpHUUHEHT YCJAOBHHA PabOThl, yUHTHBAIOMIHMA ¥ eCTKOCTb
KOJIOHH, CBfA3b HX C IIEPEKPLITHSMH ¥ CTeHAaMH; JJid HOKHX 3XaHui,
3CTaKafm H T. . M, ~=1; JJisT MHOTO9TaXKHbIX KAPDKACHHX 3JaHHH B 32a-
BHCHMOCTH OT HX KOHCTPYKIHH H 3XecTKocTH m, =0,2—0,8.

OTHOCHTENbHOE TOPU30HTAJNBHOE CMelleHHe MEeXKIY JBYMA COCeA-
HUMH GyHAAMEeHTaMHi

Arge =¢l'my. (130)

[Ipu ompeneseHHH IIHPHHBL OCAJOYHHIX IIBOB PaccMaTpHBAeTCH
HaunGoJsiee HeGIArONPHATHOE PacHOJIOKEeHHe OTCEKOB 3 aHHS Ha KPH-
BOH IIPOCAJKH IIOBEPXHOCTH FpYHTa, KOTLa HET TFOPH30HTAJbHOrO
ydJacTKa NPOCAJAKH I'DYHTAa M PAIOM pPacloJoKeHHble OTCeKH COJH-
xkawTtes (pHC. 56, 2).

luprHa OcaZouyHOro UIBa 0 HH3y (GYH/JaMEHTOB @, B 3TOM cny-
yae CKJIaJblBAETCH H3 BO3MOMHBIX BEJTHYHH TOPH3OHTAJBHBEIX Iepe-
MEIEHHH JBYX COCEeIHHX OTCEKOB M DaBHSAETCH:

npul{ < r< 2

' ay=-; s
opd r> 20 ] A
a, === (21—%2). (132)

Ilpu ompenesieHHH TOPH3OHTaJNbHBIX NepeMELIEeHH! KOHCTPYKUHA
H 0C2JOYHBIX LIIBOB B BepxHell YacTH HapsAy C TOPH3OHTAIbHBIMY Me-
peMelleBHsiMHE QYHJaMeHTOB CJeLyeT YUHTHBATh HAKJIOHBEl MOBEPX-
HOCTH, BBI3BaHHBIE HEpaBHOMEpPHOH Ipocazxoil rpynra. C yyerom
9TOro IKUPHUHA 0CaJOYHOrO IIBAa B BepXHEH yacTH

S(M .B)
@y =20, + 2 —222_ p o (133)

rie 1, — Ko3(G{HUHEHT yCcJAOBHH pabOTH, YYHTHIBAIOWIHA COBMeCT-
Hyi0 pa6GoTy KOHCTPYKUHH 3JaHHS C TPYHTOM OCHOBAHHA;

npu r < 2/

T"’_(21 !
npH r > 2/

n,=1.
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Paspgenlll YCTPOMNCIBO OCHOBAHMM
U @YHOAMEHTOB

Fnasa IX. YISIOTHEHUME NPOCAAOYHLIX PYHTOB
TSHKESLIMM TPAMBOBKAMM-

OCOEEHHOCTH M OBNACTb IPMMEHEHHWSI METOLLA

YIUIOTHEHHE IPYHTOB TSXKEJNBIMH TPaMOOBKaMH OCYIIECTBJSAETCS
€ NOBEPXHOCTH JHAa KOTJIOBAaHA HJIM TPYyHTa IyTeM cBoGoAHOro chpa-
CHIPAHHS Ha YIIOTHSEMYIO IIOLLaAb TPaMOOBKH, HMeloledl B IaHe
dopMy Kpyra uiu pexe Kpajpara. IIpm aToMm Ipouecc yIJOTHEHHS
TPYHTa DPOHCXOZHT HOJ BO3AeHCTBHeM Iepefaromlefics Ha Hero
yAApHOH HArpy3KH H CONPOBOMKAAETCS IEepPeMellleHHIMH YacTHIl
FPYHTa B BepTHKa/JbHOM H I'ODH30HTAJbHOM HAlpaBJIeHHSX.

Ho #avana 50-X roJ10B /15 IOBEPXHOCTHOTO YIIOTHEHHS IPYHTOB
TpamOoBanMeM IPHMEHSIHCh NaJalolue IHTH KBaJApaTHOH (GOpMEl
naowazneio 0,6—1 M2 u Becom 1,5—2 1. [Ipu BhicoTe cOpacHBaHug
2—3 M JocTHrajach riyGHHA YIIOTHeHHS IpyHToB 20 1—1,2 M. C
cepeaunsl 50-X rofoB A/ NOBEPXHOCTHOTO YIJIOTHEHHS IO NpenJo-
xenuio 0. M. AGenesa [5] Hauanu WHPOKO NPHUMEHATH TSKenle
TpaMOOBKH B (hOpMe yCeueHHOrO KOHyca C JHaAMeTPOM OCHOBAaHHS

,2—1,3 M 1 Becom 2—3 1. [lpu cOpacbiBaHHM 5THX TPaMOGOBOK C BH-
coTH 4—5 M obecneynBaercs YNJOTHEHHE INPOCATLOUHBIX JIECCOBHIX
TpyHTOB Ha ray6uny 1,5—2,0 M. B HacTofillee BpeMsi MIHPOKO TMPH-
MeHs0Tes TpaMGOBKH ¢ JuHamerpoM ocHoBauus 1,4—1,8 M H BecoM
4,5—6,0 T, o3BoJIsIOIIMeE NPH BHICOTe COPACEHIBAHHA TpaMGOBox 5—
7 M NOBHICHTH INIyOHHY YIJIOTHEHHS IPYHTOB 10 3—3,5 M.

JJI YINOTHEHHST TPYHTOB TSDKeNBIMH TpaMOOBKaMH BECOM JO
4,5—6,0 T HCIIOJNB3YIOTCS B OCHOBHOM UIHPOKO PaclpoCTpaHeHHHE
Ha CTPOHTeJNbCTBe KpaHB-9KcKaBaTope 10011 u 1252, o6opynoBan-
Hble ctpesiol xparvsiia. IIpu sToM Bece TpamOOBOK obecneunBaercs
HOpMaJpHasi paboTa KPaHOB-3KCKABATOPOB B TOM JKe PEXHMe, YTO
upn paspaboTke rpyHra. JaJbHelillee NOBHIIIEHHe AHaMeTpa, Beca
TpaMOOBOK H TeM CaMBIM IVIYOHHHE YIJIOTHEHHS TPYHTOB BO3MOXKHO-
JHWb NIPH UCHOJAb3OBAHKH AJIA yHJOTHeHHs GoJjee TAXKENHX TPy3o-
NOJbeMHBIX MEXaHH3MOB, B YACTHOCTH, NPH NepPexojie CO CTPOHTE/b-
HBIX HA KapbepHBIe KPAHE-3KCKaBATOPHl. BHIOJHEHHE HCCIeIOBAHNS
H NPOU3BOJACTBEHHOE YIIOTHEHHE II0KasaJtH, YTO NIPH IPHMEHEHHH
TpaMGOBOK ¢ OHAMETPOM OCHOBaHHA 2,4 M u BecoMm 11 T nHa Oase
KapbepHOIro KpaHa-sKCKaBaTopa Ipy3onojbeMHOCThI0 50 T ray6uHa
VIUIOTHEHHS NOBHIIaeTcs Ao 5,5—6 M.

Hanbrefimee pasBuTHe YIJIOTHEHHS TPYHTOB TSKEJIbIMH TPaMOOB-
KaMH Ioayuusao Bo Ppanuuu. B xorue 60-x rogos dupma «Jlyn Me-
HapjJ» Hayasja OPHMeHATb Tpamb6oBKH BecoM 10—20 r. Ilpu c6pa-
CHIBAHHH TPaMOOBOK C BEICOTHl 25 M JOCTHrajioch yIJIOTHEHHE Iec- .
YaHHX IPYHTOB Ha ITy6uHy 8—11 M. B mocaenymoomem aast ynaor-
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HeHHsl TrpyHTOB TpaMOoBaHHeM Obla H3TOTOBJEHa CIelHajbHas
TpeHora ¢ TpaMOboBkolf BecoM 50 T mpm BhricoTe ee cOpachIBaHHA
40 M, a B_OcNefHee BpeMA — ClelHaJbHLI CTPeJOBOH KpaH Ha
[THEBMOKOJIECHOM XORY, obecleunBaloniull cOpachiBaHHE TPaMOOBKH
Becom 200 T ¢'BeicoTH 24 M. Ha crpoutensceree asponopra Bo Ppau-
IIHH IPHMEHeHHe CBEPXTSKeNblX TpaMOoBok BecoM 200 T 1m0 JaHHBIM
dupmpl «JIlyuw MeHapa» mO3BOJHAO YIJMOTHHTb HACHIIHBIE H BOAOHA-
CHIIEHHBIE 3aHJIeHHBIe [lecyanble TPYHTH Ha rayOuny go 40 m. Kpo-
Me 3TOTO, B JIATEPATYpPE HMEIOTCS CBEJEeHHA O NPHMeHeHHH C BBICOKOH
5 HeKTHBHOCTHIO CBEPXTSKENBIX TPaMO0BOK BecoM 50 T B AHrjuy,
IIseuuu, 150 T B Yronuy.

IToBepXHOCTHOE YIIOTHEHHE TSXKeJBIMH TpaMOOBKaMH IIDHMEH:-
eTcsl C IeNbIo:

YCTPAHEHHS! IPOCAJOYHEIX CBOHCTB MPYHTOB B Ipefiesax Beefl HAH
yacTy KeopMUPyeMOH 30HEI OT HarPy3KH (YHAAMEHTOB;

CO3/laHHSl B OCHOBAHHUM 3JaHHH HJH COODYZKEHHH CIJIOIIHOrO Ma-
JIOBOJONPOHHUAEMOr0  9KPaHa, NPENSTCTBYIOIEr0 HHTEHCHBHOMY
3aMavYHBAHHIO HIDKEJIeXKaluX NPOCalOYHEIX IDYHTOB;

[OBLIUIEHHS IUIOTHOCTH, NPOYHOCTHBEIX XapaKTePHCTHK M CHHiKe-
HUSI C2KHMAEMOCTH TPYHTOB IIPH NOC/ENYIOIeM HX BOLOHACHIIEHHH.

Ha nuomazkax ¢ I THIOM IpYHTOBHIX YCJIOBHE IO IPOCaAOYHOCTH
IJISL CPABHUTENbHO HeOOJBIIHX Mo InupuHe ¢yHgaMenTos (mo 1,5—
2,0 M) nOBepXHOCTHOE YIJIOTHEHHE OOBIYHO OKa3bIBAaeTCs BIOJHE J0-
CTATOYHBIM 0 HOJHOH JHKBHIAIHH [IPOCAJTOYHBIX CBOHCTB IDYHTOB
B npefenax Bcelt nedhopMupyeMoll 30HHE OT HArpy3KH GyHAAMEHTOB.

Ha nuomanxax co 11 THIOM rpyHTOBEIX yCJAOBHH HNOBEPXHOCTHOE
YIJIOTHEHHE IIOJHOCTBIO HJIH JaCTHYHO YCTPAHSET NPOCALKy TpPYyHTa
TOJIBKO OT HAarpy3KH (YHIaMeHTOB H IIPHMeHslercsd B KOMILJIEKce C
BOZO3AUIATHLIMHA H KOHCTPYKTUBHBIMH MepPOIpPHATHIMH. B 9ToMm cay-
yae YVIJOTHEHHBIH TAXKeNbIMH TPaMOOBKAMH CJIOH OJHOBPEMEHHO fB-
JISIeTCsl MaJIOBOJONPOHHIAEMBIM 9KPaHOM, NMPENSATCTBYIOMHM [OJIHO-
My IPOMAUYHBAHHIO CBEPXY BCeH NPOCAJOYHOH TOJIIH FPyHTA.

15 MOJTHOTO yCTPaHeHHsl NPOCaZOuHBIX CBOHCTB IPYHTOB Ha BCIO
HX TOJIILy IIOBEPXHOCTHOE YIJIOTHEHHEe Ha miaomazakax co Il tumom
TPYHTOBBIX YCJOBHMH II0 IPOCAJOYHOCTH NIPHMEHseTCAs B COYETaHHH

¢ NpeIBAPHTENbHBIM 3aMayHBaHHEM, VIJIOTHEHHEM TIPYHTOBBIMH
" CBasIMH JJI JOYIJIOTHEHHS BEPXHEro, TaK Has3bIBAeMOI'O 6y(1)epﬂoro
CJIOfl TPYHTA.

YNNOTHAEMOCTDb
M OCHOBHbBIE XAPAKTEPUCTMKU YNNOTHEHHBLIX FPYHTOB

YNIOTHSIEMOCTh TPYHTOB ONpelessiercs Mo MeTOAMKE CTaHgapT-
HOTO YIJIOTHEHHS HA MeTOX JaGOPaTOPHOro ONpefe/eHHs MaKCH-
MaJbHOfl IOoTHOCTH [26]. YmjoTHeHHe rpyHTa HO NaHHOMY METOLy
IPOH3BOAHTCA TpaMOOBaHHEM IIPH PA3JHUYHON €ro BJAAXKHOCTH B IPH-’
6ope ¢ o6peMoM KoJabla oxosno 1000 cmd. I‘pym VIJIOTHAIOT B TPH
ciosl ¢ oGecnieuennem 40 ynapoB rpysa maccoft 2,5 xr, c6pacuBae-
MOTO C BBICOTEI 30 cM.
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. Io pesysnpraTaM CTaHZAPTHOTO YIJIOTHEHHS CTPOHTCS rpadHk 3a-
BHCHMOCTH OOGBeMHOH MacCCH CKeJeTa VIJIOTHEHHOTO TpPyHTa oOT
paaxkHocTH (puc. 52). C yBejHUeHHeM BJIaXXKHOCTH o0'beMHAasA Mac-
ca CcKeJleTa IDYHTa BO3pacTaeT, NPH AOCTHXKEHHH HEKOTOPOr'o MaKCH-
MaJIbHOTO 3HAYEHHsI CHHXKaeTcsd.

VII0THSAEMQCTh TPYHTOB XapaKTepH3yeTcs MaKCHMaJbHOH NJOT-
HOCTBIO YIJIOTHEHHOTO I'PYHTA H ONTHMAaJbHOR BJaxkHOCTBIO. Makcu-

’ ) CA'J]/W
Puc. 52. Ipapuk saBHCHMOCTH O6BeEM- 75
HOM MacCH cKejera TpPyHTa OT BJaX- 4
HOCTH /
I — xpuBas cramjapTHOro ynaoQTHenus; 2 — L6515
ONTHMaNbHasi BJAXKHOCTh, We=0,18; 3 — Mak- // 7
cuMaabHash IMIOTHOCTh, Yy =1,74 TjMa npH 6 /
ky=1 H w=wo=_0,18; 4—ky=0,98 MPH Yoy~ 155 /
=1,7 T/M® m w=0,169—0,195; §— k&, =095 4 \
mpu Vg =1,65 T/M® B @=0,153—0,202; 6 — /
ky=0,92 npu Ve, =1,6 T/M* u w=0,145—0,208. p
) ]

g12. - Q4 016 g18 920 W

(]

MAALHAR NAOTHOCTb YIJOTHEHHOIO TPYHTA NpelcTaBser co6oll Hau-
Gosbllee 3HayeHHe 00beMHOH MacChl CKeJjleTa I'DYHTa, AOCTHraeMoe
DpH NPHHATHIX peXHMax, MeTOAax H SHePTHH YIJIOTHEHHS.

OnrumansvHoll 8AACHOCT6H0 HA3BIBAIOT BJAXKHOCTb, IPH KOTOPOH
JOCTHraeTcsi MaKCHMaJbHas IJIOTHOCTb YIIOTHEHHOTO TPYHTA H Tpe-
6yercs HaUMeHBIIAS 3aTpaTa PaGOTH AN LOCTHKEHHA MAKCHMAlb-
-HOH TIJIOTHOCTH TPYHTA IIPH 33JaHHOM pPeXHME YVIJIOTHEHHS.

OnTuManbHYI0 BJIAXKHOCTh TVIHHHCTHIX I'PYHTOB TMPH OTCYTCTBHH
JaHHEIX HeIIOCpe,[LCTBeHHOI‘O ee onpeleseHns PeKOMEeHAYeTCs IPHHH-
Math pasHolt Wo=W, —(0,01—0,03), (W, — BIaxkHOCTb Ha rpaHu-
ne pacKaTHBAHHSA) .

YsioTHeHHe TDYHTOB NPOH3BOAHTCA A0 ONEpele]eHHON CTeNeHH
IJIOTHOCTH  BhipaxkaeMoH uepes xoappuyuent ynaornenus Kyn,
TpeACTaBJSIOMUE co00H OTHOUIEHHe 3aJaHHOrO HAH (DAKTHUECKH
HOJIYUYeHHOro 3HayeHUA OO0beMHOH MacCHl cKejeTa YIJIOTHEHHOro
TPYHTA Yo K €r0 MaKCHMaJbHOMY 3HAUEHHIO IO CTAHJAapPTHOMY VII-
JOTHEHHIO TYck.makc, T. €. Kyn='fcx/Tcx.MaKc-

Kaxpomy 3HaueHHIO K03()PHIHEHTa YIJIOTHEHHS COOTBETCTBYET

onpeJeseHHBI 0uana3on OONYCKAeMO20 UBMEHEHUS BAANCHOCTU YII-
JIOTHSIEMOTO TPYHTa, 3a KOTODHIH HNPHHHMAIOTCS KpafHHe 3HAUEHHS
BJIAJKHOCTH IIO KPHBOH CTaHAAapTHOTO YIJIOTHeHHst (cM. puc. 52).
* Ilpn MOBepPXHOCTHOM VIJIOTHEHHH IPYHTOB TpaMéoBaHHeM MaK-
CHMaJbHble HalPSAXKEHHS OT YIJIOTHSIOIIEro BO3LeHCTBHMA BO3HHKA-
IOT- Ha TIOBEDXHOCTH, & C TJYGHHON yMeHbInaTcs. B coOTBETCTBHH
¢ 5THM CTelleHb YIJIOTHEHHS H oObeMias macca cKejera FPyHTa IO
riyOuHe yMeHbuiaercss (pHc. 53), u uesnecoobpasHo BBLAG/IATD 30HY
paclpocTpaHeHHd H YIJIOTHEHHYIO 30HY TPyHTA.

3ona pacnpocTpanenis ynaoTHerls IPeCTaBIseT co60H ToaLy

rpyHTa hAyn , B IPEEax KOTOPOi MPOHCXOIHT NOBHILEHHe 0GbeMHO
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MACChl €ro CKeJIeTa; PaclpOCTPAHAETCS OT VIJIOTHEHHOH IOBEPXHOC-
TH 10 MIyGHHEL, Ha KOTOPO#H 0ObeMHasl Macca CKeJleTa rpPYHTa IOBbI-
mraercst He Menee yeM Ha 0,02 1/m83.

3a YIJIOTHEHHYIO 30HY hyp TPHHHMAIOT TOJILY IPYHTA, B npe-
Jesax KOTOpGH ofbeMHas Macca CKejJeTa He HHXKe 3aJaHHOTO HIH
JOTYCTHMOrO ee MHHHMAaJbHOrO 3HaUeHHs.

[Tapidkatend orep yigpa
g 2 4 & 8 W n
L8 b6 47 8 Y iht® 100 '
A,
200 \ /'az/m YnIOmNER!
1147 x W \\ / 0o omkasa
/ . .
; i~ e
/ . a
/ 3. SK S|
15 T sI= . '
' 2 lopadrobieni woep yiapa

.2455/0/7

N
\

/1 f’ﬁ‘_‘

25 ; ' 00 / THRT JTTER
/ 200 J o omaza

A - Ahpm
{ ' N

Puc. 53. TpadHK H3MeHeHHs Puc. 54. l"paq)mm HOHHKe-

o0beMHOH  MacChl  CKeJieta HHS TpaMOyeMOH IOBEpX-
rpyHra Io rayGHHe: HOCTH B 3aBHCHMOCTH:

! — o yunortuenus;; 2—4 — nocie a — or yHcaa yRapoB; & — OT
YIJIOTHEHHS COOTBETCTBEeHHO 8, 12 KaXXJblX ABYX YIapoB.

u 20 yxapaMi ‘TpaMGOBKH.

Yn/noTHeHHe TPYHTOB, KaK OTMeYasoch BEIILE, CONPOBOMKIAETCS
HOBHIICHHEM €ro CTelleHH IJVIOTHOCTH H COOTBETCTBYIOLIHM IOHMIKE-
HHeM YIJIOTHEHHOH IOBEPXHOCTH. JIOoHusiceHue YnAOTHEHHOU nogepx-
Hocry Ah TipescTaBaseT co60H PasHOCTb OTMETOK ee JIO H NoCJe yiI-
JIOTHEHHSI H OIpefielsieTcd N0 Pe3yabTaTaM ONBITHEIX pa60T HJIY BBI-
yHcaseTcs o (popmyJae

’
Tex 4
Ak —_—»(1 — Pyn Mgn, (134)
cK.yn
rAe Yex- — CpelHEe 3HayeHHe 00'beMHOH MaccH CKeJleTa rpydra ao
YIJIOTHEHHS, 'VcK:yn — CpegHee 3HadYeHHe 00 beMHOH MacchHl CKeJera

rPYHTA B HpefeNaX 30HH pacHpoCTPaHEHHHA VIJIOTHEHHS h;,.' H
Myn — KO3 (DHUIMEHT, YUHTHBAOMUHA OOKOBOE pacllHpeHHe IPYHTA
B CTODOHEl ¥ BHIIOD €ro, NpHHUMaeMBIH pPaBHHM IPH YIVIOTHCHHH:
B 1 cien myq=1,2; B 2 citena myy =1,1, B 3 u Gosee cienos myn =1.

YnjoTHeHHe IPYHTOB INPOHCXOAHT 3a CUET HAKOIJIEHHS OCTATOY-
HBIX Ie(opmMauui NPH UHK/IHIECKHX HArpysKaX H NPOLOJIKAETCS J0
ONIpefeJIEHHOrO Ipelesa IocJjae Nnepefadyd Ha CPYHT oOIlpeelieHHOH
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paborul. [lanbuefiimee ysennyenve paGoThl 6e3 H3MeHEHHS pexHMa
VIVIOTHEHHS cONPOBOXKAAETCS] B OCHOBHOM 00paTHMBIMH fedopMauya-
MH, NPOJaBJHBaHHEM YIJIOTHEHHOR 30HBI €3 CYLIECTBEHHOro IOBHI-
ITEHHS CTENleHH IJIOTHOCTH IPYHTa. Takoé cOCTOAHNE TPYHTA, IIPH KO-
TOPOM B Tipollecce YIJIOTHEHHS NPAKTHUECKH He NPOHCXOJHT-NOBHI-
‘IIEHHE ero CTeNeHH MJIOTHOCTH, Ha3bIBACTCS YNAOTHEHUEeM Q0 OTKA3a,
a BeJHYHHA IOBbIIEHHS OGBEeMHOH MacCh cKejleTa IpPyHTa NpH
€IHHHYHOM IIPHIIOXKEHHH HArPY3KH, BHPAKaeMas YacTo NOHMKEHHeM
YIJIOTHSIEMO} NOBEPXHOCTH OT OJHOLO yiapa HJIM IpPOXOja, HashiBa-
eTcs orkazom (puc. 54).

HcenenoBanus MOKaskBAalOT, YTO YIJIOTHSEMOCTb IPYHTOB 3aBH-
CHT B OCHOBHOM OT 5HEpPIHH YIJIOTHEHHS, BHJA YIJIOTHSIOILEr0 BO3-
AefcTBHS, QUSHKO-MEeXaHHUIeCKHX XAPaKTEPUCTHK TPYHTOB H JAPYIHX
¢agropos. C yBeJHYEHHeM YAEJIbHOH SHEPTHH YIJOTHEHHMS MaKCH-
MajbHad oObeMHas Macca CKejleTa YIJIOTHEHHOTO TPYHTA Y cx.maxc
BO3pACTAET. HauGosblias ynaoTHIEMOCTD TPYHTOB JOCTHTAETCs NpU

ynapuo#t Harpyske. Ilo s(p(peKTHBHocm BO3/JeHCTBHS Ha TPYHT H
ROCTHIKEHHS 3aJlaHHOTO 3HAYeHHs OOBEMHOIo Beca CKejeTa TPYHTa
yXapHas Harpyska no HpHHHTOMy MeTOJly CTAHIAPTHOIO YIIOTHEHN
COOTBETCTBYET craTHyeckoi Harpyske 0,85—1,0 MIIa.

3thDEKTUBHOCTE YIVIOTHEHHMSA FTPYHTOB

. DKCIeDHMEHTaJIbHBIE HCCJEN0BaHHSI B IIOJIEBHIX YCJOBHAX IOKa-
3BIBAIOT, 4TO 3()(PEKTHBHOCTL YIIOTHEHHS IPOCAIOYHHX TPYHTOB TH-
KEJBIMH TPaMOOBKaMH 3aBHCHT OT MHOTHX (aKTOPOB H B OCHOBHOM
ONpenensieTcs: KOJHYeCTBOM YAapOB, BECOM, NJHAMETPOM TpaMOOBKH,
IIHPHHOHN YIJIOTHAEMOH ILJIOIIAAH, (H3HKO-MeXaHHUeCKHMH XapaKTe-
PHCTHKAMHU YIUIOTHsSIeMBIX TpyHTOB [81]. :

Hakonsenue ocraroudnix nehopmanil cxaTusi YIJIOTHEHHOTO |
TpyHTa NpH TpaMGOBAHHH HPOHCXORHUT [0 MEpe YBEJIHUEHHS KOJH-
yecTBa yzapoB TpaMmOoBKH. IIpH 3TOM HapsanLy ¢ yBeiuueHueM o6-
1ero NOHHMXKEHHS YIJIOTHSIeMOH MOBEPXHOCTH MPOUCXOTHT HOBHILIE-
HHE CTeIleHH IJIOTHOCTH H [JIYOMHBl VIJIOTHEHHA IpyHTa. Pesyabra-
TH YIJIOTHEHHS JIECCOBBIX NPOCAaLOYHBIX CYIVIHHKOB TpaMOOBKOH Be-
coM 4,5 Tc JuameTrpoM OCHOBaHHA 1,4 M IOKasHBawT (CM. pHc. 53),
YTO r.nyépma YIJIOTHEHHSI IPH MHHHMAaJbHOM SHAYEHMH O0ObEMHON-
MaccH ckejera rpysTa 1,6 T/m® mocse 8 ynapos TpaMOOBKHM cOCTaB-
aser 1,7 M, a npu 12 u 20 ynapax corserctBeHHO 2 1 2,5 M. I1pu aTom
10.Mepe yBeJIHYEeHHs] KOJHUYECTBA YJAapoB CBHIIE HEOOXOAHMOTO JJs
VIVIOTHEHHs [0 OTKa3a (B JaHHOM cayyae 12 ypapoB) o6beMHas
Maecca CcKeJleTa TDYHTA IIPH ero noHMXKEHHOH BJIaXKHOCTH B BepXHeH -
YACTH YIJIOTHEHHOH 30HBEI MOXKET HeCKOJBKO CHHKAThCSl 34 CUET U-
. HAMHUECKHMX Da3rpyXalolluX HaUpsSUKeHHH, BO3HHKAOMIUX IPH

yaapax. : '

C yBenuuenueM Beca TpaMGOBKH H, IJIaBHBIM 06pa3oM, YAEJIbHOIO
CTaTHUECKOr0 [aBJIeHHs] Ha TPYHT, HPEACTaBJIAIOUEro co60od OTHO-
LIeHHe MacChl K IJIOMaAH TpaMOOBKH, OHICTPee IPOXCXOAHT,(HOPMH-
poBaHHe YIJIOTHEHHOH 30HH -H NOBHIIIAeTcH 3 (EeKTHBHOCTb YIJIOT-

N
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Hequsa rpynta. HauGosbiiee BiusiHHE Ha CTeleHb IJIOTHOCTH PYHTOB
OK43HIBAIOT BEC H YAEIBHOE CTATHYECKOE JABJEHHE PH YIUIOTHEHUH
PYHTOB C NMOHMKEHHOH BJIaXXHOCTbIO.

YBeJinueHHe JHaMeTpa TpamM60oBKH B 2 paza ( ¢ 1,2 — no 2,4 M)
OPHUBOLUT K NOBLIIEHHIO TIyOHHBI YIJIOTHEHHS B 2,75 pasa, T. e.
no 5,5 M (puc. 55). BHIONHEHHbie HCCIEJOBAaHHS IOKA3anH, 4TO
¢ yBeJHYeHHeM IIHPHHE YIJOTHAEMOH IJOMalH YBeJHIHBACTCH TaY-
OMHa YILIOTHEHHS U NOHHXKeHHe TpamOyeMoOH IOBEpXHOCTH, KOTOpaf
npu nuomann 33 caena OCTHraeT MAKCHMaJIbHBIX 3HAYeHHH.

12 14 16 18 2 224m

Puc 55. I'padHK 3aBHCHMOCTH I'NTyOHHBI YIJIOTHEHHSI OT

. HameTrpa TpaMOOBKH.
. \\( it P 1Y

D BN

>

!

Ha a¢¢exkTHBHOCTD YIIIOTHEHHS 'PYHTOB TSIKENBIMH TPaMOOBKa-
MH BechbMa CYIeCTBEHHO BJHAIOT (DH3UKO-MeXaHHYECKHE Xapakre-
PHCTHKH H CTPYKTypa IPYHTOB. MHOTrOYHC/IEHHBIE HKCIEPHMEHTaNb-
Hble HCC/IENOBAHMsI M ONBIT CTPOMTENBCTBA II0KA3HIBAIOT, YTO HAl-
60/bmast 3¢(HEKTUBHOCTh YNJIOTHEHHSI TPYHTOB JAOCTHraeTcss MpH HX
ONTHMAaJILHOH BJIaXKHOCTH. IIpH CHHIKEHHH BJI2XKHOCTH HHIKe OIITH-
MaJbHOH Tpebyercs Gosbliasi SHEPTHS Ha paspylIeHHe CYIIECTBYIO-
me#t 1 PopMHpPOBAHHE HOBOH CTPYKTYPH], B CBSI3H C 3THM IIPH HEKO-
TOPOM IIOBHIILEHHH CTeNeHH YIJIOTHEHHS NPOUCXOJAHT CHHIKEHHE IJy-
OuHBl ymioTHeHHsl. CHHXKeHHEe BJIAXKHOCTH HH}Ke ONTHMAJbHOH Ha
0,04—0,05 B JeccoBBIX IPYHTaX NPHBOJUT K YMEHBIICHHIO Ty GHHBI
ynnoraerus na 20—259%.

INoBrlmeHHaa cTeneHb IJIOTHOCTH YIJIOTHSIEMOrO I'PYHTa 3a cyer
Heo6XoAEMOH 3aTpaTH OOJbIIell SHEPrUH Ha Pa3pyHIEHHE CYILeCTBY-
IOIlled CTPYKTYpHl IPHBOLHT K YMEHBIUEHHIO IVIYOHHBI YIJIOTHEHHS.
Oco6eHH0 3TO CKa3bIBaeTcs. IPH YIJIOTHEHHH I'PYHTOB C €CTECTBEHHOH
IPHPOAHOH, CTPYKTYPOH. B HacCHIMHBIX IVIHHHCTBIX TPYHTaX roryOHHA
YIJIOTHEHHS. TexXeJbIMH Tpam6oBKaMH Ha 20—40Y9% Bnire, uem
B TJIHHUCTHIX IPYHTaX IPHPOAHOTO CIOKEHHS.

[Ipn ywIOTHEHUM TPYHTOB TPaMGOBKaMH JHIIb YacTh SHEPTUH
YAApoB HX O IPYHT pPacxofyeTcsl Ha OCTAaTOUHHEE AedOpMaIlHH, T. €.
yIioTHeHHe rpyHTa. OcTanbHasf 4acTb SHEPTHH HEPEXOJHUT B YIpy+
rue KoJleGaHHd IPyHTa, HHTEHCHBHOCTb KOTOPHIX 3aBHCHT OT SHEPTLHH
yZAapa, T. €. Beca BHICOTH cOpachiBaHHs TpaMOOBKH, ee IJIOLIAMTHU.
Hccnenosanns koneGaHuil IPH YIVIOTHEHHH TPaMOOBKOH BecoMm 3,5—
5,5 1, nuamerpom 1,3—1,4 M cGpaéeBaeMBIX C BHICOTH 5—7 M Jiec-
COBHIHBIX CYTJIHHKOB ¢ BaaxHOcThIO 0,15—0,2 M u 06beMHON MACCOH
ckesera 1,5—1,7 1/M3 MO3BOMUMH. YCTAHOBHTE, YTO aMIUIHTYAA KO-
nebanufl TPYHTA NO Mepe yHaJleHHs OT Mecra ynapa TpaMmGOBKH
yMEHblIaeTcss ¥ pacnpoctpangerca Ha 15—30 M. Jlast npubianxken-
HOH OLEHKH MOXKHO NPHHATb, YTO HPH SHeprun ypapa 30—40 1/m
ceficMHYHOCTb B Gasljlax PaclpoCTPaHSIeTCsl Ha PAcCTOSIHUS: 8 Gaii-
0B — 3,5—4 M; 7 6amnoB — 5—7 M u 6 6ant0oB — 9—10 M.
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MPOEKTMPOBAHME VIIITOTHEHMS. [PYHTOB'

[ToBepXHOCTHOE YIJIOTHEHHWE TPYHTA B OCHOBAHHM 3[AHHK H CO-
OPYKEHHH oCYIIEeCTBIAAETCA IO cllelHaJbHO pa3paboTaHHOMY NpOEK-
Ty, B KOTOPOM LOJIKHB! OBITh YKa3aHBl PasMepHl YITOTHEHHOH ILIO-
magd B IJaHe; HeoOGxXomuMmas TJayOMHA YIJOTHEHHS; BeJIMUHHA
Heno6opa TPYHTa A0 TMPOEKTHOH OTMEeTKH; IHaMeTp H Bec TpamOOB-
kH; TpebyeMas oObeMHAs Macca CKeJeTd I'DYHTa HA HHXKHeH rpaHH«
1le VIUIOTHEHHOM 30HBI; ONTHMAaJbHAaSs BJAaXKHOCTb YILIOTHSEMOTIO
TPYHTA H IPH HEOOXOAHMOCTH TpeGyeMoe KOJHUECTBO BOAB MJIst 1O-
YBII2:KHEHHst TPYHTa; pacueTHoe NaB/eHHE Ha YIJIOTHEHHEBIH IPYHT.

PasMepsl yIJIOTHSAEMOH NIJIOIMIAH B TIJaHe ONPENENSIOTCS B 3aBH-
CHMOCTH OT HA3HAYeHHS YIJOTHEHHS, Pa3MePOB H DACHOJOXKEHUS
¢$yHNaMeHTOB, Harpy3oK Ha HHMX H ADYrux ¢akropos. IIpn HeoGxo- -
NHMOCTH CO3J[aHHS B OCHOBAHHH CILIOUTHOIO MAaJIOBOAOIPOHHIIAEMO-
TO 3KpaHa pasMepsl YIJOTHSIEMOR IJIONaJH NPHHHAMAIOTCS He MeHee.
yeMm Ha 1—2 ™ OGosiblile pPasMepoB 34aHHS MO HAPYXKHBIM TpPaHAM
¢$yHIaMeHTOB B Kax{aylo cTopoHy. Ilpu npnMéHeHun VIJIOTHEHHS
TOJIBKO C LieJIbI0 YCTPaHeHHS MPOCAJOYHBIX CBOHCTB IPYHTOB IHPHHA
by, nnuna [, ynioTHseMOH NJIOM@NH HA3HAYAITCH B COOTBETCTBHH
C Kompmypaunen H pasmepaMH byHZaAMEHTOB:

=b6+05(0—d); = - (135)
ly=l+0,5(b—d), T (136)

rae b u [ — COOTBETCTBEHHO IUHPHHA H AJauHA GyHIaMeHTa; d — JH-
aMerp NMpHMeHseMOH TpaMOOBKH.

Tpebyemas riyOuna yIJIOTHEHHS NPOCAAOYHEIX MPYHTOB TSI EITHL-
MH TPaMGOBKaMHU B OCHOBAHHH q)yx-maMeHTOB ompepensieTcsa H3 ycJo-
‘BHSI TIOJTHOTO YCTPAHEHHS IPOCANOYHBIX CBOHCTB IPYHTOB B Hpejienax
BCel necpopMpreMon 30HBl HJIH TOJIBKO ee BepXHel 4acTH Ha IJy-
Suny, npu KOTOPOH CyMMAapHEI® OCalKH ¥ IPOCajKH (YHIaMEeHTOB
He TPEBBINIAIOT TPEeNeJbHBIX JIONYCTHMEIX BENMYHH AU 3faHu#
o COOpy}KeHHH a TaKXe BO3MOXKHOH TIyOHHBI YIJIOTHEHHS Hyn

hyn = ky - d, . (137)

rae Ky — Koaq)(pnunem‘ nponopunoaanbnocm HpHHHMaeMbIH paB-
HHIM [0 HaHHHIM 3KCIepUMEHTAJbHBIX HCCJEIOBAHHN, A cymeceit
H CYIVIHHKOB. Ky = 1,8, nas-rauu ky =1,5.

O6bemuasn Macca CKeJieTa TPyHTa B YIJIOTHEHHOM cJloe HasHaya-
€TCsT HCXOJS M3 IIOJIHOTO YCTPaHeHHs IIPOcaJoUHEIX CBOHCTB I'PYHTOB,
obecrneyeHnst NOCTATOYHO HH3KOH CIKHMAEMOCTH, BBICOKOE TPOUHOC-
TH YIJOTHEHHS TPYHTOB M 3aj7aeTcsd CPefHHM 3HAYEHHEM Y. B YII-
JIOTHEHHOM CJIO€ ¥ MHHHMAJIbHBIM Y, Ha HHXKHEH TpaHHLE YIJIOT-
HEHHOro ¢J10s1. [yt G0/bIIHHCTBA PacIpOCTPaHEHHbIX Ha TepPHTOPHH
CCCP 11eccoBBIX IPYHTOB cpeliHee 3sHaueHHe OObeMHOM MacCH CKe-
JeTa TPYHTa B YIJIOTHEHHOM CJIO€ JOJIKHO ObiTh He MeHee 1,65—
}go /T/;/I3 a Ha HWXKHell TpaHMile YIJIOTHEHHOR 30HH HE .MeHee

T/M

141



~

Beanyuna Hepobopa IPYHTA M0 IPOEKTHOH OTMETKH 3aJ0XKEHHI
(GyHIaMeHTOB, HCHOJb3yeMast IPH OTPhIBKE KOTJOBAHOB, NPHHHMAET-
csl DaBHOH BejiHYHHe IOHMKEHHs TpaMOyeMoli IOBEPXHOCTH H OIpe-
neasiercs no Gopmyne (134).

VunoTHeHHe NPOCANOYHBIX T'PYHTOB TSXKEJHIMH TpaMOOBKaMu
JIOJI3KHO OCYIIECTBJSATHCA, KAaK IIPABHUJ0, NPH BJAasKHOCTH OJH3KOH
K ontuManabioft Wy, IIpu Heo6X0IHMOCTH YIVIOTHEHHUS] JIECCOBBLIX TPYH-
TOB C NOHMIKEHHON BJIaXKHOCTHIO W NOJ/DKHO OCYIIECTBIATBCA HX
IpefBapuTe]bHOE AOYBJaXKHeHHe PacUeTHBIM KOJHYEeCTBOM BOJBI Ha
1 M2 yOJIOTHAEMOr0 OCHOBAHHUS

Q= 1,27ck (lfo W) Pyons (138)
Ty
rae hys,, — TOJIIMHA CJIOS YBJAaXXHEHHOTO TPYHTa, IpHHHMaeMas
paBHOR 2d; v, — IJIOTHOCTH BOABI, paBHasi 1 r/cm®.
,[LHaMeTp H Bec TPAMOOBKH HA3HAYAKOTCS B 3aBHCHMOCTH OT Tpe-
6yemoit rayGHHBEL YIJIOTHEHHS, (HOPMB U DA3MepOB YIJIOTHAEMBIX
mromaneit 1 T. 0. IIpu onpenenenuu Beca TPaMOGOBOK YUYHTHIBAETCH,

4TO YAGNBHOE CTATHYECKOE JaBJIEHHE N0 HH3Y NOJIKHO OHTb He MeHee
0,015—0,02 MIla.

—

Tabruya 2
Eynllex
XapakTepHCTHKa
YIJIOTHEHHOrO rpyHTa 0,93/1,6 0,95/1‘7 0,97/(,8
"Cuemenne, MIla 0,055/0,025 0,075/0,035 0,10/0,045
¥YroJ BHYTpEHHEro .
TPEHHS], Tpaj 28124 30/25 32/26

TlppumMmevwanue. B uucauTese NPHBeLEeHH! 3HAUEHMS cUemJeHHs C M YroJ BHYTPEHHEro

TPEHHSI @, OTHOCSIHecH K YMJIOTHEHHBIM JECCOBBIM CYIJIMHKAM €O CTENEeHbIO BJIAXKHOCTH

G<0,5 npu kyn=0'93 ¥ G<<0.6 npn kyn =0,97, B 3HaMeHaTeJe — B BOXOHACHIIIEHHOM COCTOSHHHK
npu G> 0,8, .

PacuerHble 1aBaeHHs Ha YNJIOTHEHHBIE TPYHTHI OMPENEISIOTCS HO
CHuIl 1I-15-74 B COOTBETCTBHH C HX MPOYHOCTHHIMH XapaKTepPHCTH-
KaMH, pasMepaMu ¢yHAaMeHTOB WiaHn Ho-tadna. 1. OGobineHHbe HOP-
MaTHBHble 3HAaUEHHs NPOYHOCTHBIX XaPaKTEPHUCTHK YIJIOTHEHHBIX O
Pa3MHYHOH CTENEHH TPYHTOB JUIsi NPEABADHTENbHBIX PACUeTOB TpPH-
BefeHsl B Taba. 2. (J, =0,06—0,18). -

Oecanku q)yH/:LaMeHTa Ha YIUIOTHEHHDBIX TSKEJBIMH TPaMOOBKaMH
IPYHTaX BBIYUCISIOT IO CXEMe ABYXCJOHHOTO OCHOBAHHUS, COCTOALIErO
H3 YIUIOTHEHHOTO H 3aJIeTalollero HHUXe HEYNJIOTHEHHOI'O I'PYHTAa ec-
TECTBEHHOH CTPYKTYPhL. Momyns pedopMaiid TPYHTOB OCHOBAHHUS
IPHHUMAIOT [0 JaHHBIM Pe3yJ/bTATOB NOJEBHIX HCIHITAHHN MX CTATH-
YeCKOW HATPY3KH: JJg YIJOTHEHHBIX TPYHTOB Ha OTMETKE 3aJI0XKeHHs
(QyHZaMEHTOB; MOACTHJAIOIIHX €CTECTBEHHOTO CJIOXEHHS — Ha [Jy-
GuHe, COOTBETCTBYIONIEH HHUXHEHl IPaHHILE YIJIOTHEHHOTO CJIOS.
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HpH OTCYTCTBIIH JAaHHBIX HCIBITAHHH LUITAMIAMH HJIA Hpemaapn-
TeJIbHHX pacueTOB JOUyCKaeTcs NPHHHMAaTb 3HaueHU:d MO,IIYJIePI Ae-

¢opManHK YIJIOTHEHHBIX JIECCOBBIX TPYHTOB 10 Ryn =0,93—0,95 1o
Taba. 3.
. i ) R
- Tabauya 3
>~ |Moayab pedoprmanun Mogyas nedopmanuu
YIJIOTHEHHOTO I'PYHTA, YIZIOTHERHOTO {DYHTA,
MIla, npu MlIla, npu
Yua0THACMBI TPYHT |NpHPOLHOA ‘ YnnoTHsAeMBl rPyHT [IPUPOLHONH
i BAQXKHOCTH,| BOROHACH- - |BaaxciocTH,| BOAOHACH-
6aM3KOH K | ILIEKHOM 67H3KO! K | UIEHHOM
ONTHMaib- | COCTORHHH ONTHMAIL- | COCTORAUH
HOR . HOH
Cynecu 20 15 CyrinHKH 25 20

* NMPOU3BOACTBO PABOT

B komiieke pabGoT 1Mo NOBePXHOCTHOMY YIJIOTHEHHIO M'PYHTOB TH-
JKeJBIMH TPaMOOBKaMH BXOJST ONBITHOE YIUIOTHEHHe, MOJAr0TOBKA
KOTJIOBAHA K YIJIOTHEHHIO, YIJIOTHEHHE IPYHTA, IPHEMKa H KOHTPOJb
KayecTBa YIJIOTHEHHS.

OmneITHOE YIJIOTHEHHE BHINOJHAETCS Tepel, HauajsoM IPOH3BOJI-
cTtBa paboT B HamboJiee XapaKTePHBIX TPYHTOBHX YCJOBHAX B LEJAX
YTOYHEHHs! BEJHYHHBI OTKAa3a, OOIIEro MOHMIKEHHS TpamOyeMOH IoO-
BEPXHOCTH, HeOOXOJHMOr0 KOJIHUECTBa YAapOB, TOJIIUHE JOCTATOY-
HO YIUIOTHEHHOrO TPYHTa, IPOBepKH 5(h(EKTHBHOCTH HONOJHUTENb-
HOTO YBJAXHEHHS KO ONTHMAaJbHOTO 3HaueHHs BJaxHOCTH. s
ONBITHOTO YIJIOTHEHHS] OTPHIBAIOT KOTJIOBAaHH PasMepoM He MeHee
(6X4) d, B XoTOpOM NIPOH3BOJSAT YIJIOTHEHHe He MeHee yeM B 3X S
caexa TpaMOoBkH. IIpH Heo6XOJHMOCTH TPYHT B KOTJOBaHE, AOYB-
JIaXKHAETCS 0 3aJaHHOH BJIAXKHOCTH.

YILIOTHEHHe B ONLITHOM KOTJIOBaHe NPOU3BOLAT C 3aMepOM Be-
JIHYHHBI ‘TOHHKEHHsI TpaMOyeMoil IOBEPXHOCTH MOCHe KaXIBIX 2—
3 ynapoB TpaMGOBKM HHBEJIMPDOBAHHEM IO -3a0HTHIM B IDYHT ILUTHI-
paM. o mony4yeHHEIM HaHHBIM CTPOSIT padHKH OOIIEr0 MOHHIKEHHS
TpamMbyeMOil IOBEPXHOCTH B 3aBHCHMOCTH OT UHCJA YAAPOB U IpH-
pPalleHHs] BEJHYHHB IOHHXKEHHS OT KaXXJABIX JIBYX yJ1apoB (cM.
puc. 54), 0 KOTOPBIM ONpPENeNsIOT BEJIHYHHY OTKasa ¥ MHHHMAJb-
HOe YHCJIO YNapoB IJI5 IPOM3BOLCTBA paborT. )

Tlocsie okoOHuUaHHS TpaMOOBaHUS B IIeHTpe YIIOTHEHHOI'O yuacTKa
OTpBIBAIOT Wyp( ry1yOuHON He MeHee 2 d, H3 KOTOPOIO Uepe3 KaxKble
0,25—0,5 M 1o raybune or6upaioT npoGHl IPYHTA A ONPe/eqeHns
ero oGHeMHOH Macchi CKedera H BAagHOCTH. 110 JLAHHEIM 00 Hu3Me-
HEHHH Yy C IMIYOHHOH OmpenengioT GakTHIECKYIO myénﬁy JocTa-
TOYHO YIJIOTHEHHOIO CJOS.

ITogroToBKa OCHOBAHHS K YIUIOTHEHHIO BKJIIOYAET: OTPHIBKY KOT-
JIOBAHOB IJIyOHHOMU, paBHOM rayOHHe 3aM0OXKeHHs NOOWBH (yHAA-
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MEHTOB, 34 BHI4eTOM BO3MOXKHOH BeJIMYMHBI MOHHKEHHS TpaMOyeMol
IIOBEPXHOCTH, YCTPOHCTBO OOBAJIOBAHHA BOKPYT KOTJIOBAHA C IIeJIbIO
HCKJIIOUeHHsI CTOKA B Hero aTMochepHBIX BOA ¢ OKpyKalolueH Tep-
PHTOPUH, JOYBJIAaXKHEHHd TPYHTOB B HeoOXOAMMHEIX caydasax. K mpo-
H3BOJCTBY paboT IO YIJIOTHEHHIO IPHCTYIAIOT He paHee yeM yepes
CYTKH IOCJI€ [IOJTHOTO BITHTHIBAHHS BOLBI B T'PYHT.

[ToBepXHOCTHOE YIJIOTHEHHE IDYHTa TSKeJbBIMH TpaMOOBKaMH
IIPOH3BOAAT OTAENbHBIMH IlosocaMu mHpHHOH 0,9 d TpamM6GOBKH ¢ ne-
PEKDHITHEM CJIeJIOB H Kaxkaoi mosock Ha 0,1 d TpamboBgu. B mpepe-
Jax Kaxxol moJiocH TpaMOOBaHHE BHIIOJHAETCA OTHEJbHEIMH IIMK-
namu no 2—3 ynapa. Ilocse okonuanus TpaM6oBaHus BepXHHH cJIof
rpyHra ToJmuHoH 7—10 cM, paspeIXJeHHHH TpaMmMOGOBaHHEM, LOYI-
JIOTHSIeTCS JIETKUMH ynapamMu TpaMOOBKH, cOpaceiBaeMOH C BBICOTH
0,5~—1 M HaH DpH GOJBIIHX IJIOMAAAX YKATKOH KaTKaMH.

Tlpu npousBojicTBe paloT B JOXKIJIHBOe, a TaKXKe 3aCyLIJIHBOE
BpeMs roga ocofoe BHHMaHHe ofpamiaeTcsi HAa COXpaHEHHE BJIAXK-
HOCTH VIIOTHSIEMBIX TPYHTOB, 6/IM3K0H K ONTHMaabHOH. OGHYHO 3TO
yAaercs: 06ecneyuTh HO3TAHON OTPHBKON KOTJIOBAHOB ¢ YYETOM HIPO-
H3BOAHTEJIBHOCTH I'PYBTOYILIOTHAIOUINX MEXaHH3MOB.

YIIoTHeHHe TPYHTOB TAXKeJBIMH TpaMOOBKaMH B 3MMHee BpeMs
BHIUIOJIHAETCS [IPH TaJOM COCTOSHHM €ro H IViyOHMHe IpoMep3aHHs He
oosee 0,2—0,3 M. Bepxuuit npomepsmuii cjaofi rpyHTa nocje TpaM-
GoBaHAdA Iepen 3aKJIaIKol (pyHIaMEHTOB HeoOXOJHUMO VI AaJATh.

IIpuemka paboT M IPOBEpPKAa KauecTBa YNJOTHEHHS TPYHTOB TS~
JKeJNBIMH TPaMOOBKaMH. IPOM3BOLUTCS IOCJe NOYNJIOTHEHUS BepXHe-
IO Pa3pBIXJEHHOrO NPH -TpaMOOBAHUH cJ0s TpyHTAa. [IpH ynaoTHeHUH
IPYHTOB C BJIa*KHOCTbIO, 6JTU3KOH K ONTHMAaJbHOH, KauecTBO YILIOT-
HeHHsl TpoEepsercs M0 OTKa3y HYTeM KOHTPOJBHOrO TpaMOGOBaHHS,
a B OCTAJBHEIX CJIy4YasxX ¢ onpeneseHHeM OOBeMHOHM MacCH cKeleTa
rpyra uwepes 0,25—0,5 m Ha ray6uny "e menee (1,8—2) d. Ymor-
HeHHe NPHSHACTCA YIOBJIETBOPHTE/LHLIM B CIyYasX, €C/TH MOHHIMKeE-
HHe OTMETKH YIJIOTHEHHOH IIOBEPXHOCTH IPH KOHTPOJBHOM Tpambo-
BAHHUH He IPeBBHIIIAET BEJHYHHBl OTKa3a WJH o00beMHas Macca CKe-
JleTa B IpejlesaX YIJOTHEHHOTO CJIOSl H Ha €ro HHXKHell rpaHMIe He
menee 1,6 T/M3 10151 mpocaiOUHEIX TPYHTOB.

OMbIT YMSIOTHEHMS TPYHTOB

IToBepXHOCTHOE YIJIOTHEHHE TSKEJBIMH TPaMOOBKAMH HOJYYH-
JIO IIKPOKOE IpHMEHEHHEe IIPH CTPOHTENbCTBE JKHJIBIX, IPaskLaHCKHX,
IPOMBIIJIEHHBIX 3L aHAH Ha HJomankax ¢ I THIOM IO mpocaiouHOCTH
BO BCeX paHOHAax pacnpocTpaHeHHs NIPOCaNOYHBIX TPYHTOB.

TeppuTOpHS CTPOHTENBCTBA HOBOrO paiioHa ropoga HabepexHuue
Uennnl pacnosoxena Ha 11—V Teppacax p. KamMe 1 xapakrepusy-
eTCsl B 10XKHOH YaCTH OTHOCHTENBHO POBHBIM pesbeOM ¢ HaJHUHEM
6oronueobpasHelx NOHHKeHU#H rayoumHoit 0,5—1 m. CepepHas wacTh
HMeeT YKJIOH B CTOPOHY PEeKH H HOKPHITa OBPaXKHO-6aJOUHOH CEThIO
¢ rayOHHOH OBparoB 10 7 M.

144 N



IOxkHas yacTb TEPPHTOPHH CJOKEHA JIECCOBUAHBIMH CYTJIHHKAME
¢ IPOCJIOHKAaMHU cylleceH, KOTophle Ha JryOuHy 10 8—12 m obnajgaior
IpOCafOUHBIMHU CBOHETBAMM. .

XapakTepHcTHKa IPYHTOB

O6nemHas Macca ckeitera, T/M8 . . . . . . 125—155
IIpupojuas BJAXKHOCTD . - ... 0,00—-0,19
Baaxnocts Ha rpannue paCKaTbIBaHHﬂ .« . . 0l15—0,21
To e, TekyyecTH . - .. . . . . 024036
Uucao nracTHYHOCTH . . . . . . . . . 0,040,116 .
CreneHb BAAXKHOCTH . - . .  + «  « . . 03—0,7

B mecrax 6/ronueobpasHEIX HORHKeHHi NPHPOAHAS BJAAXKHOCTD.
rpyHTroB nosbimaercs 10 0,22—0,28. OTHOCHTeNbHAS IPOCAI0YHOCTD.
CYT/IMHKOB U CyNecedl B mpejienax NpOCagoYHOH TONUIM NpH GHITOBOM
nasaennn 0,01—0,05, npu Harpyske Ha rpyur 0,3 MIla, 0,02—0,10.
HayanrpHoe TIpocaiouHoe JaBJeHHe CYIVIMHKOB H cyleceil Ha rJ1y6H-
He n0 2 M 0,1 MlIa, a Ha ray6use 4 m 0,12—0,14 MIla.

CeBepHasi 4aCTb TEPPHTOPHH CJIOKeHa IlepecanBaiomieii Tomel
H3 OTAEJbHEIX CJIOeR TOJIUMHOH 1—b M CYIJIHHKOB, cylecel, IeCKOB.
MeJKHX ¥ HelieBaThix. OT/[esbHEE CJIOH CYTJHHKOB H cyleced; sane-
rammue Ha NIyorRy fo 12—15 M, 061aKaioT IpocafoyHHMu cBOfcT-
BaMH C OTHOCHTEJNbHOH NPOCAJOYHOCTbIO INPH [aBJEHHH HA TPYHT

- 0,3 MITa 8z =0,01—0,03,

3(bcpeKTHBHOCTb YOJOTHEHHSI NPOCaJ0YHBIX JIECCOBHIX I'DYHTOB

TAKeJbIMY TpaMﬁOBKaMH H3ydaJgacb NPH NPOBEJEHHH OIBITHBIX pa-

6ot mepen HayaJoM CTPOUTENBCTBA H B IIPOIECCe IPOH3BOICTBEHHO-
r0 VHOTHEHHS II0 pe3yJbTaTaM aHaju3a JaHHBIX KOHTPOJIHHOIC. -
OnpejlesieHHs KAYecTBa YIJIOTHEHHA TPYHTOB. [lo JaHHEIM ONBITHEIX
pa6oTr ray6nHa YIVIOTHEHHSI TPaMOOBKOH C AHaMeTpPOM OCHOBAHHS
1,4'm u maccoit 3,5 T 1pu o0beMHON Mdcce CKejieTa I'PYHTA Ha HHXK-
Hefl rpanune 1,6 T/mM® cocraBuna 2 M, a TpaMGOBKOHN C QUaAMETPOM
ocHoBaHH# 1,6 M u maccoit 5,5 T — 3 m. ITo pesysbraram IpousBox-
CTBEHHOTO YILIOTHEHHUsI cpelusis o0beMHas Macca cKeJeTa IPyHTa Ha

TaybuHe 3 M paBHANACK 1,64 t/m® u dakTHueckas rayOuHa ynJI0T~

HeHHusd 3,5 M.
HonyquHme B Ipoliecce NPOH3BOACTBEHHOTO YILIOTHEHHS 3HAUU-

"TeNbHO GoJblIHE IYOHHB M CTeNeHb VIUIOTHEHHS 0 CPaBHEHHIO ©

ONBITHHIM YIIOTHEHHEM SIBJISIOTCA DPe3yJbTATOM YBEJIHUEHHS BHICO-
THL c6pachBaHus TpaMOOBKH 10 7—8 M, KOJHYeCTBa yAapoB 10 20—
25 1o oHOMY clieny, a BHiCOKas oObeMHas Macca CKejlera — TOHH-
¥}EeHHOH MPUPOIHOH BJIAXKHOCTBLIO TPYHTOB.

[IpousBosCTBEHHOE YILTOTHEHHE TPYHTOB BHIIOJIHSIOCH KPaHAMH-
skckaBaTopamu 10011 u 1252 rpysonogwemuoctsio 15 u 20 1, Tpam-
6oBKaMH ¢ AHaMeTrpoM ocHoBauus 1,6 M u Becom 4—5,5 1. Ilpu
5TOM Bece TpaMOOBOK obecrmeynBajach HopMaJbHasi paboTa KpaHOB
H HCKJIOYaJCsl HX NOBBIIIEHHBIA H3HOC: TpamMOOBKH JOJMKHBI OBLIH
cOpacHBaThCsd ¢ BHCOTH 5—6 M.
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YIJIOTHEHHe IPYHTOB BLIIOJIHANOCH IPH HX IPHPOLHOH BJI1AXKHOCTH.
IIpu BrraxHocTy, 6 TH3KOH K ONTHMAaJbHOH M OTHYAOMeHcsa He 6o-
Jgee yeMm 0,04, TpeGyeMas TyOHHA YIUIOTHEHHS NOCTHIaJach npH
12—14 ymapax TpaMOOBKH IO OAHOMY cJeny. IIpu Oosee HH3KOH
BJAXKHOCTH YBEJIHYHBAJOCh KOJHYECTBO YAAPOB TPAMOOBKH H BBICO-
Ta ee c6pachiBaHKS 10 YKa3aHHBIX BHIIE 3HAYEHHUH.

B MecTax sajieraHus nepeyB/axKHEeHHBIX 'PYHTOB, IPHYPOUEHHBIM
K Tak HAa3plBaeMbIM MPOCaJOYHEIM OJII0J1aM, B Ipolecce YIJOTHEHH
HPOKCXOAU/ BHIIOD IPYHTA M He JocCTHrasnach tpefyemas raybuHa
H CTelleHb YIIOTHEHHS DYHTOB. B 5THX MecTax NepeyBJaxKHEHHBIH
TPYHT BHIGHpPAJICA HA BCIO €ro TOJILHHY HJIH Tpebyemyio raybuny yu-
JIOTHEHHS] H 3aMEHSICH JIECCOBBIM CYIVIMHKOM C BJIAXKHOCTBIO, 0/113-
KOH K ONTHMAaNbHOM.

YnioTHeHHe TPYHTOB TsKeJBIMH TpaMOOBKaMH INDPOH3BOILHJIOCDH
KPYIVIOFOJHYHO C OTAEJNbHBIMH IlepepLIBAMH JIHIIb B TeueHHe AeKal-
ps, suBaps, ¢espand. CrouMoctb 1 M? yNJIOTHEHHSI I'PYHTOB OCHOBa-
HHUSA Ha [IyOHHY 2 M COIVIACHO YCTAHOBJIEHHOH JJIsi TOpPoja pacieHke
0,3—0,4 py6., a cpeAHsIT NPOH3BOAHTENbHOCTh 150 M? yNIOTHEHHOrO
OCHOBaHHS B cMeHy. B cpeiseM B roj yNJOTHEHHEe BHIIOJHSIOCH HA
nyomazu okoao 30 Thc. M?, 06BbeM YILIOTHEHHOIO TAKEIBIMH TPaM-
GoBkaMH rpyHTa 6osee 70 TeIC. M5

C)KHMaeMOCTh ¥ MOIYJb AedopMalny YIJIOTHEHHHX HA TVyOHHY
2,5 M TSAXKeJBIMH TPaMOOBKaMH JIECCOBHIHBIX CYIVIHHKOB OINpexess-
JIUCh TIYTEeM HCIBITAHHS HX OUBITHBIMH (QYHIAMEHTAMH Da3MepOM B
nnane 1,4 1,41 M ¥ nomanpo 2 M2 ¢ 3aMayuBaHNeM Ha NocselHel
CTYIEHH 3arpyskH. Pe3ysbTaThl HCIBITAHHHE NOKa3aJH, YTO YIJIOTHe-
HHEe* IPOCAJOYHBIX. JIECCOBHIHBIX CYTJIHHKOB ofeclleunBaeT IPaKTH-
YeCKH IOJIHOE HCKJOUeHHe (POCAaJZOK H CHHKEeHHe HX CKHMAaeMOCTH
B 10—12 pas. Monyns reopManui yIVIOTHEHHOT'O TPYHTA NIPH L aBJe-
unu Ha TpyHT 0,2—0,43 MIla papusnca 22,5—17,5 MIla, nocae noJ-
HOro BOJOHACHILeHHS cHH3uacs no 14 MIla. 3aBHCHMOCTH "OCaAKH
OT-HATPY3KH MMEIOT UeTKO BHIPAXKEeHHBIH JHHEHHBIK XapakTep, UTO
CBHJETEeNbCTBYET 0 TOM, YTO Hecyllasg cIOcOOHOCTb YIJIOTHEHHOTIO
TpyHTa npu Harpyske 0,43 MIla ewe He HcuepmnaHa.

PesynbTaTsl HabJ0AeHU 3a OCajJKaMH 3JaHMH JeTcajoB, Mara-
3MHOB, IIKOJ, JKHJIBIX JIOMOB BBICOTOH 10 D sTa)Kell mokasasH, YTo
cTa6UIH3UPOBABUIHECH OCAaJKH HX (YHZAMeHTOB Ha VIJIOTHEHHEIX
TAXKeJBIMH TPaMOOBKaMH NPOCAJOYHBIX TPYHTAX COCTABJISIOT 10—
25 MM, T. . 3HAUHTENBHO MeHBIIe IpeleqbHO ,aonycmeIx Ilpu srom
HHKakux JedopMauHi B KOHCTPYKUMAX 30aHUil He Habmiomaercs.
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Irnasa X. YCTPOAMCTBO IPYHTOBBIX MOAYILUEK
OCOBEHHOCTH M OBNACTH NPUMEHEHMS

Hox rpyuroBoll moaymrko# nogdMaercs cjol YIJIOTHEHHOTO IPyH~
Ta B mpenenax AeopMHDYeMOH 30HB OCHOBAHHA, NOJYYeBHBIA Ny-<
TeM NOCJHONHHOH OTCHIIKH MECTHBIX I'DYHTOB C HOCJEAYIOLIHM HX IO~
CJIOMHBIM YIJIOTHEHHEM YKATKOH HJIH TpaMOOBaHHEM.

T'pyHTOBBEE MOAYIIKH YCTPaHBalOTCA IyTeM OTPHIBKH KOT/IOBAHA,.
rayGHHOH, NpeBHIIAIONIEl OTMETKY 3aJ0XKeHHs QYyHIaMeHTOB Ha
APHHATYIO TOJILIHHY TPYHTOBOH HOAYMIKH. [IHO KOTJOBaHa IJaHHPY-
eTcs MoJ, OJHY OTMETKY HJIH OTACJbHBIMH TeppacamH. Bepxuuii cio#t
Pa3pHIXJIEHHOT0 NIPH IVIAHHPOBKE I'PYHTA YILUIOTHSAETCH O IPOEKTHOM
MJIOTHOCTH, IIoCJe Yero IPOH3BOAWTCA OTCHINKA TPYHT2 B HOAYIIKY:
OTHEeNbHEIMH caoamu. Jljg HoAyleK HCIOJIb3YIOTCA MeCTHBIe T'PYH-
TH C BJAXKHOCTBIO, OMH3KON K onTEManbHoHU. Ilocae ynnorHenus oxn-
HOr'o CJ04 IPOBepAeTcs KaueCcTBO BHINOJHEHHHIX paboT u mpH obec-
IeYyeHHH TPeOyeMOH CTelmeHH IJIOTHOCTH HPOH3BOASATCA OTCHIIKA
H YIJIOTHEHHE CJeLyIUIHX CJO0eB.

Tax e, KaK " IIPH MIOBEPXHOCTHOM YIJIOTHEHHH TSKEJNBIMH TPaM~
00BKaMH YCTpPOHCTBO IPYHTOBBIX IIOAYIIEK O0ecleUHBAEeT CO3[AHHe
B OCHOBaHHH (DYHIAMEHTOB CJIOA HellpOCaJOYHOI'0 IPYHTA, 06Ja1an0-
IIEr0 INOBHIUIEHHHIMH TPOYHOCTHBIMH XApaKTEPHCTHKAMM, MaJjol
CJKMMAeMOCTbIO B BOJOHACHILEHHOM COCTOSHHH H HH3KOH QHABTpa- .
HHOHHOH cNOCOGHOCTHIO. B CBSISH ¢ 3THM TPYHTOBHIE NOAYIIKH YacTO-
yCTpaHBaloT HA MPOCAJOYHEIX I'PYHTAX €O IT Tunom TPYHTOBHIX ycJI0-
BHH 178 CO3ZAHHSA MaJOBOLONPOHHIAEMOTO SKpaHa.

[pyHTOBBIE TOAYIIKA NPUMEHSIIOTCS B TEX CJydasix, KOTAa OTCYT-
CTBYeT KpPaHOBOe 000pyJoBaHHe AJS TNOBEPXHOCTHOTO VIJIOTHEHHS
TSKeJBIMH TpaMOOBKAaMH, CTelleHb BJAaXKHOCTH “JIECCOBOTO TpPYHTa
6o.stee 0,70 1 He MOXKeT ObITb OCYIIECTBJIEHO [{OBEPXHOCTHOE YIIJIOTHE~
HHEe IepeyBJaxKHeHHbIX TPYHTOB, 4 TaKXe NPH HeoOGXOAHMOCTH MOy~
YeHHS YIJIOTHEHHOTO CJI0sl IPYHTa 3HAUHTEJNBHOH TOJIIHHH. B moc-
JeJHeM ciydae NPHUMEHseTCS ABYXCAOHHOE YIJIOTHEHHE HyTeM coue-
TaHHs1 MOBEPXHOCTHOrO YIJOTHEHHS TAXeJNbIMH TpaMOOBKaMH C YCT-
PORCTBOM MOBEPXY YIAOTHEHHOTO CJIO I'PYHTA FPYHTOBOH HOZYIUKOH.

Ilpu NpHMEHeHHH IPYHTOBEIX MOAYIIEK Ha IJIOmaiKax ¢ I THmosm
TPYHTOBHEIX YCJOBHH B mpelenax Bcefl TOJNIIHHB JAedOpMHDPYyeMOR
30HBl OT HArpy3KH (DYHIAMEHTOB IIOJIHOCTBIO YCTPAHAETCS BO3MONK-
HOCTBb IIPOSIBJIEHHS [IPOCAIKH TPYHTOB.

Ha naomaakax co II TeIOM IpYHTOBEIX YCJIOBHH I'DYHTOBBHE IO~
AYIIKH YCTPAHAIOT YACTHUHO HJIH NIOJHOCTBIO NIPOCAAKY I'PYHTA TOJb~
KO B Ipejesaax ne@opMHDPYyeMOH 30HBl OT Harpysku (YHIAMEHTOB.
IIpy aTOM BO3MOKHOCTb HPOSIBJIEHHS IIPOCAAKH FPYHTA OT cOBCTBEH~
HOro Beca OpH 3aMayWBaHHH COXpaHsercd. B Tex cayuasx, xorja
Ha miomaakax co II THIOM TPYHTOBBEIX YCJOBHH 10 IPOCALOYHOCTH ~
OCYIIEeCTBJSIETCS] YCTPAHEHHE NPOCaJOUHEIX CBOACTB TPYHTOB OT CO6-
CTBEHHOI'O Beca NyTeM IPEABaPHTENbHOIO 3aMAYHBAHHS, TIPHMEHe-
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HHe 'PYHTOBOH HOJAYIIKH B Npelesax Bcell nehpopMHpyeMOR 30HH OT
HAarpyskd ()yHIaMeHTOB obecleuHBaeT NOJIHOE YCTpaHEHHe BO3MOXK-
HOCTH NPOSIBJEHHS NPOCAJKH IPYHTOB B OCHOBaHHH.

SHEKTUBHOCTL YIIJIOTHEHMA IPYHTOB YKATKOW

YnnorHeHHe IPYHTOB B NOAYLIKAX BBINIOJHSAETCS YKaTKOH KaTka-
MH Ha ITHEBMOKOJIECHOM XOJY, I'PY2KeHBIMH aBTOCaMOCBaJjaMH, CKpe-
nepamH.

Ha s¢dderruBHOCTD yHJIOTHeHHH IPYHTOB YKaTKOHR HauboJiee Cy-
I[ECTBEHO BJIHAET BJIAXKHOCTh TIPYHTOB. HccienoBaHusi NOKasady,
YTO IO YCJIOBHSIM NMPOXOZHMOCTH MeXaHH3MOB YIJIOTHEHHE YKaTKOH
JOJKHO TIPOHM3BOAMTBbCH IIPH BJaxkHOCTH W, He BHille IpelesbHO
IOMYCTHMOH H paBHOH

W< W,+kwl,, (139)
rae W, — BJIaXKHOCTb Ha TPaHHUE PACKATHIBAHHSA; Ry — KO3 HHUH-
eHT NOBHIEHHA BJIaXKHOCTH rpyHTa OpH yKaTke; [, -~ uucio miac-

THYHOCTH.

Kosd¢uunent ky 3aBHCHT, B OCHOBHOM, OT YHCJa NJAaCTHYHOCTH
TJIMHUCTHIX TPYHTOB Y IIpH [, ~0 07—0,08 kw=0,6; a npu /, =0,15—
$,17 kw npuHHMaercH paBHbIM 0 3.

UccnenoBanns NoxkasblBalOT, YTO IIPH ONTHMAJBLHOHR BJAXXHOCTH
thopMHpOBaHHe YIJIOTHEHHOH 30HBI YKATKOH INpaKTHYeCKH 3aBeplla-
eTcd IPH JecsaTH Ipoxonax KaTka. C NOBLILUIEHHEM BJIaXXHOCTH He-
CKOJIbKO CHIXKaeTcs HeoOXOLMMOe KOJIHYecTBO TPOXOIOB KaTKa, HO
OJHOBPEMEHHO YMeHbIIaeTCsl MaKCHMaJbHas o0 beMHad Macca cKelse-
Ta B 30HE KOHTaKTa MexaHusMma ¢ rpyHtom. IIpm cHuXeHMH BJaX-
HOCTH IDYHTa HH}Ke ONTHMAaJbHOI'O 3HadeHHs HaGJ0Jaercd npoilecc
3ame/yeHHss (GOPMHPOBAHHS YIJOTHEHHOH 30HB H cTabHIH3aIAM
YIJIOTHEHHSI B OTOM CJyyae HacTyllaeT TOJIBKO Ioche 15—16 npoxos
JIOB KaTKa.

Makcumadnprasg riayO6HHaA YIJIOTHEHHOH 30HBL AOCTHraercs INpH
BJIZXKHOCTH I'PyHTa O/1u3KoH K onTuMaJbsHO#. IIpu nepeysiaxHeHHH
HJIH CHHXKEHHH BJIaXKHOCTH I'MTyOHHA YIIOTHEHHOH 30HEBI CYLIECTBEHHO
CHHXKaeTcs.

B 30He KOHTaKTa KoJeca ¢ I'PYHTOM (DaKTHUYECKH IPH IEePBHX
IBYX TNpOXoJaX LOCTHraeTcsi MakKCHMaJbHasg CTeleHb NJOTHOCTH
B COOTBETCTBHH C BJAXKHOCTBIO TIpYyHTa. [asbHelilnee yBejguueHHe
yHcsa NpOXOJOB IPHBOAHT K PAa3BHTHIO IVIyOHHEI YIJIOTHEHHS IIPH
OJHOBPEMEHHOM CHHIKEeHWH HHTEHCHBHOCTH PasBUTHS YIUIOTHEHHS IO
ray6une.

Ilo xapakrepy paboThl, BOSMOXKHOCTSIM H MaHEBPEHHOCTH K KO-
JIECHBIM YIUIOTHAIOIIHM MeXaHH3MaM IPHOJIMKAETCd CaMOXOLHAS
tTpamOyrowas Mamuna J[-471 Ba 6ase rycennyroro tpaktopa T-100.
Mamuna J1-471 oBopynoBana AByMs CBOGOAHO MaAaiOUIHMH ILIHTa-
mu pasmepom 1,1X0,9 M, ¢ BEIcOTON cOpachBanug maur 1,1 M. ¥o-
JIOTHEHHE BeJeTCS NPH HeNpPepPHIBHOM MBHUMKEHHH, HPHUEM KaMKJbli
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TOoCJAeAYIOIINA yAap CMEHIeH OTHOCHTEJBHO IpeibAylliero Ha 3—
bcM, B pesynbraTe Yero obecneunsaerca 20—30 ynapos Tpam@yio-
-m1efl IVIMTOM HO ONHOMY cJeAy. YiKe HpH HepBOM NPOXOJE TIHHUCTHIX
rpyHTOB peanusyercsa cebime 909 IOTeHUHATbHO BO3MOMKHOH Je-
dopMauun yniaorHenus. IIpg BTOPOM [IONOJHHTENBHO AOCTHraercs

—8Y% nmedodpmanuil yNJIOTHEHHUs, IPH TpeTbeM yBenHuyeHue Jedop-
MaIHH YIVIOTHEHHS NpaKTHYeCKH He HaOJI0faercs, T. e. I YILIOT-
HeHHUsI [VIHHHCTHIX IPYHTOB BIIOJIHE JOCTATOYHO IBYX MPOXOJOB TPaM-
fyromel mamuan J1-471 1o oxHOMY CJIeLLy

SDDEKTUBHOCTD ycrpo'acr,n

Uccnenosanne 5@QeKTHBHOCTH YCTPOHCTBA IPYHTOBHIX HOAYIIEK
TOIMHHOMA " 1,5—2 M U3 YNJOTHEHHBIX A0 00beMHOH MacChl CKexera
1,6—1,85 T/M3 JIECCOBHTHBIX CerII/IHI\OB BBIIIOJIHSJIH IITaMIAMH I1J10-
manpio 0,5—1 M2 B pasnuunpix pafionax CCCP. Pesyabprath uX 178
HauboJiée 4acTO BCTPeyaloIerocss COCTOSIHHS OCHOBaHHSI N0 BJaX-
HOCTH — TOJIHOT'O BOJOHACHIILEHHUS], IOKA3KBAIOT, YTO MOAYJb Aedop-

. . ) Eyia
o
: 30 7
‘Puc. 56. Ipapux saBucumocTH Momyns nedopmanyy P °
YNIOTHEHHBIX JIECCOBUIHBIX CYIVIHHKOB 0T 0GBeMHOM P
Macchl CKeJeTa TIPYHTA. Y/ el
o )

W17 B8

1

MAaUMH YIJIOTHEHHBIX JIECCOBHIHBIX CYIVIHHKOB IO MEpE HOBEIIEHHS
00 beMHOH MacCH CKeJseTa Bo3pacTaioT (pHc. 56). 3aBHCHMOCTb MeX-
Ay moAyJaeM JdedopMaluH H Y. B HHTepBale ee H3MeHeHHA [,6—
1,85 1/M% Mosker ObITH NPHHATA JHHEHHOUN IIpH KO3((HIHEHTEe KOP-.
peasnun r=0,74: Ecin B BOJOHACHILEHHOM COCTOSTHHH MOAYJH Je-
dopmanny B yKa3aHHOM JHalla30He H3MEHEHHT 7Y, DaBHSAJIHCH
15—33 MlIla, To npu BAaXKHOCTH, GJMSKOH K ONTHMasibHOH, 18—
68 MITa. ITOBHIIeHH e BAAKHOCTH YIJIOTHEHHOI'O TPYHTA JIO [IOJIHOTO
BOJIOHACHINEHHSA B CPeJHeM IIPHBOLHT K CHHIKEHHIO MOLyAs nedop-
mauuu B 1,2—1,5 pasa, A NpPocafodHBIX IPYHTOB €CTECTBEHHOTO
cyioxennsa 5—10 pas u ue GoJee. , .
PesynbTaTel HCHBITaHHH MITaMIaMH MOAYIIEK PA3JIHYHOMN TOJIILH-
Hbl Ha JIECCOBHIHBIX CYIVIHHKAxX SIBauckoft noaunbl (TamxHKcKas
.CCP) noxashBawoT, YTO yBeJHYeHHE TOJIIMHBI MOAYWeEK Ay, H OT-
HOIIeHHd fy; K IIHPHHE MITaMNa b NPHBOJHT K ITOBBINIEHHIO MOIYJIS
JAeopMauKu OCHOBAHHA B BOJAOHACHILEHHOM COCTOSIHHH Eyp H Ipe-
JeJBHOrO JaBJeHHs] -Ha OCHOBaHHe Pppe; . B mamnOM ciiyyae 3a
BEJIHUHHY UPeJeJbHOr0 JaBJIeHHsS Ha OCHOBAHHE IPH HAJMYHUH TPYH-
TOBOH NOAYIUKH OI'DAHHYEHHOH TOJIIHHB NPHHHMAJOCH JIAaBJjeHHE,
PaBHOE YCJAOBHOMY Ipefiesly IPOIOPIHOHANBHOCTH HA TpaduKe 3aBH-
CHMOCTH OCaJIKH OT LaBJIEHHs HA BOJOHACHIUIEHHBIH TPYHT.

,
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Hanbosee HHTEHCHBHOE HOBHIIUEHHE MOAYJA AedOpPMAlLHH OCHO-
Bauua E ¥ koadpGuLHeHTa "yBeJHYEHHs NPEAeJbHOTO AaBJeHHS Ha
rpyur k HaGuofaeTcs IpPH YBEJUYEHHH TOJMIHHEL MOLYUIKH 10
(0,75—1) b. IIpu TosmuHe noAymKH :0,25.-b -(MOAy b nedopMalnH
yBennuuBaercs B 2,5 pasa, a xoadunuent & B 1,5 paza. Jlanbuei-
lllee MOBHILIEHHE TOJINHEH Toaywku ¢ 0,5 mo 0,75 b ‘mpuBomur Kk
yBeaqnueHnio Moayxsl fedopManmu Bcero Juub B 1,2—1,4 pasa,
a Koa(ppuiuent k ¢ 1,65 no 1,75, T. e. AJ1s CYIIECTBEHHOTO CHUKEHHA
ocaZoX (pYHAAMEHTOB H HOBBIIIEHHS PACYETHOTO JABJIEHHS HA OCHO-
BaHHA TPYHTOBHE IOAYIIKH Ha IPOCAIOYHBIX TIPYHTAX JOCTATOUHO
nenarb Tonmunof (0,5—0,75) b. Ilpu yCTpPOHACTBe IPYHTOBHIX IIOLY-
LIeK ¢ 1eJbI0 CO3JaHMs B OCHOBAHHH MaJIOBOAONPOHHILAEMOro 3Kpa-~
HA TOJLIMHA HX COOTBETCTBYIONINM 00pasoM [0JIKHA YBEAHUHBATHCA.

MPOEKTUPOBAHME

B npoekTe Ha YCTPOKCTBO TPYHTOBHIX MOAYIIEK NOJKHE OHTH
YKas3aHbl: TOJNIIHHA H PasMepH IPYHTOBOH NOAYIIKH B IJIaHE B Tpe-
LeJax OTAENbHHX (YHLAMEHTOB HJH 3[aHHH H COOpPYXeHH#; IIaH
IJIAHAPOBKH KOTJIOBaHA [IJif yCTpoHcTBa IPYHTOBHIX MOAYLIEK; pe-~
KOMEH/J(yeMble BHABI I'PYHTOB AJ5 BO3BeJEHHsd FPYHTOBHX MOAYLIEK; -
3HAUYEHHS ONTHMAJbHON BJIAXKHOCTH PEKOMEHIAYEeMHBIX BHIOB I'DYHTOB;
TpebyeMasi o6beMHass Macca CKeJieTa I'DYHTA B MOXAYIIKE; TOJIIHHA
OTCHIIA€MBIX CJIOEB; THIEl TPYHTOYIVIOTHAIOMHX MEXaHH3MOB H OpH-
EHTHPOBOYHOE KOJHYECTBO HX NPOXOJOB [LJs YIJIOTHEHHS I'PYHTOB IO
TpebyeMoll CTeNeHH IJIOTHOCTH; pacueTHOe JaBjeHHE HA YIJIOTHEH-
HEIH TPYHT NOAYILKH.

Heob6xonumas TONIMHA TPYHTOBOH MNOAYWIKH ONpefensiercs us
YCJIOBHS IOJIHOrO YCTPaHEHHs NPOCANOYHLIX CBOHCTB IPYHTOB B Ipe-
Lenax JepopMupyeMoll 30HH OT Harpysku (yHuamenTos. Ilpu 3ma-
YHTEJNBHOH TOJILWHE TPYHTOBOH NOAYIIKH €€ AOIYCKAeTCs yMeHb-
WAaTh B BHIOJHSTL TPYHTOBHIE MOLYIIKH TOJNBKO B IpeJesaax Bepx-
HuX yacreir medopMHpyemoli 30HBL. [lpu 3TOM BO3MOXHAas TOJIIH-
HA IDYHTOBOH NOAYUIKH IIPH YACTHUHOM YCTPaHEHHH IIPOCAJOUHBIX

' CBOHCTB TPYHTOB B npejenax nedopmupyeMOH 30HB ONpefenseT-
csl pacueroM 1o JAedhopMaunusaM, HCXONS H3 TOTO, YTO CYMMAapHH¢:
OCajIK#l M Mpocajky (YHAAMeHTOB 3AaHHH U COOPYKEHHUH He H0JK-
HBI IPEBHINATD NpeaeJbHO NONYCTHMBIX [Jis HUX BEJHUUH. i

Tlpn BO3BeIEeHMH 3[aHUA M COODYKEeHHH, MaJOYYBCTBHTEJNbHBHIX
K HEPAaBHOMEPHEIM IIpOcajkaM, H OCOOEHHO MaJj03TaXHBIX C Harpys-
Kol Ha JeHTOUHbH ¢ynpamenT mpo 150 kH/M cronbuarsiéi 10
600 xH ToamyHa IrpyHTOBOH NOAYIIKH MOXKeT GHITb COKpallleHa

hnon =

. PPy (140)
- Pnp ‘

rie p — NPHHATAS CPeLHAS BEJHYHHA JaBJAEeHHST HA IPYHT IO NOJOUI-
Be (yHLAMEHTA; pnp — HauaJbHOe IIpPCCA/loUHOe JAaBjeHHe T'DYHTa,
3aJerapulero HHXKEe TPYHTOBON HOAYIUKY; b — mupHHA (QYHIAMEH-
Ta, CM. : L
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Hasnenue 1o mozomse dyHAaMeHTa Ha IPYHTOBYIO IIOAYIUKY TOMI-
o He MeHee 50 cM, HCXOAA M3 HCKJIIOYEHHs IPOCANOK IDYHTa
B TIpefenax ,ue(popMpreMon 30HH,

hﬂO}l
P = Pup b

+ 1) . (141)

Pasmepsl IPYHTOBHIX NOAYINEK B IJIaHE HA3HAYAIOTCS B 3aBHCH-
MOCTH OT pasMepoB (YHLAMEHTOB, HX KOH(QHUIYypalHH B IJIaHe, pH-
HIATOrO JABJEHHS, Ha TPYHT, IeJEBOr0 HAa3HAUeHHS IpHMEHEHUH
TPYHTOBHIX INOAylIEK, yXOOCTBA IPOH3BOJACTBA 3eMJAHHX paboT
d T. . [IpH HeOGXOAMMOCTH CO3/laHMsl CIJIOIIHOIO MaJIOBOAONPOHH-
11aeMOro 3Kpana rpyHTOBBIE NOAYIIKH YCTPAHBAIOT B MPEJeIax BCEro
3[aHUA HJIH COOPYXKEHHs. Pasgmepsl rPyHTOBBIX NOAYIIEK B 5TOM CJIy-
yae Ha3HA4yalOTCS HCXOJS H3 YCJIOBHS OTBOJA aBapHHHBIX BOJ 3a
npepeJinl JleopMHPYeMOH 30HBI TPYHTA B OCHOBAHHH (DYHIaMEHTOB
H JOJMKHBI BEICTYHATh B CTOPOHH! OT HapYyXXHOH rpaHH (QyHAAMEHTOB
Ha MHPHHY He MeHee 1,6 M.

[Ipu yctpoiicTBe NOAYLIEK TOJBKO C LEJbIO JHKBHIAIMH IIpoca-
JIOYHBIX CBOACTB IPYHTOB B HauOOJee HANPSKEHHOH 30HE OCHOBAHUSA
(dyHaaMeHTa IUHPHHA TPYHTOBOH MOAYLIKH bpox M IJHHA €€ [y, I10-
HH3Y -ONpeesIoTCS 110 NPUOIHKeHHbIM hopMyIam

- buon = b - (1 4+ 2ky), (142)
lnon = l‘]“ b . an y ' ' (14’3)

rae b # ! — CcOOTBETCTBEHHO IIHPHHA H AIHHA GYHIaMEHTA WX 3/a-
HUSI; Ry — KO3((HLMEHT, - YUUTHBAOMUHE XapakTep pacrpeieseHus
TOPH3OHTAJNBHBIX JedopMaluil B OCHOBAHHH (YHIaMEHTOB IIPH IIPO-
cajgke 'PYHTa H NPHUHHMAaEMBIH PaBHBIM IIDH:

p=015—02 MIla, kg =03; p=025—03 MIla; k,=035;
p=0,35—0,4 MIIa; kn =0,4.

Brifop rpyHTa JJs yCcTpPOHCTBAa I'PYHTOBHIX HOAYLIEK HPOH3BO-
AMTCSL B OCHOBHOM B 3aBHCHMOCTH OT MECTHHIX IPYHTOBHIX YCJIOBHH
¥ LeJeBOro HasHAayeHHMs NpPHMeHeHHs Ioixywmwek. [IpH BosBexeHHH
TPYHTOBBIX NOAYIIEK C LE/bI0 CO3AaHHUs CIIOMIHOrO BOJOHENPOHHILA-
€MOro 3KpaHa HeoOXOAMMO NPHMEHSITh JIECCOBHAHBIE TJIMHBI H Cy-
TJIMHKH, TaK KaK B 9THX CAy4Yadx JOCTHraeTcsl Hebojblias X BOLO-
HenpoHHIaeMocThb. [lpenupylomue MaTeprafibl (IecoK, WAk | T. II.)
IJISi YyCTPOHCTBA FPPYHTOBBIX IOAYUIEK JONYCKAETCH IPHUMEHATDb
€ YUeTOM HX TEXHHKO-SKOHOMHYECKHX Il0KazaTesell TOJIbKO Ha IIIO-
majKax ¢ I THIOM FPYHTOBBIX YCJOBHH 110 IPOCATOUHOCTH.

I'pyHTOBEIC NOIYIIKH [OJIKHBL YCTPAHBATBHCA H3 OHODPOLHBIX
TPYHTOB ONTHMAaJIbHOH BJIaXXHOCTH. IIpH YMJIOTHEHHH I'pyHTa B IIO-
AywKax TpaMOGoBaHHEM ONTHMAJbHAS BJAXKHOCTD HpHHHMaeTCH
pasuoit Wo=W, —(0,01—0,03); mpu ynIoTHeHHH yKaTKOH — paBHOH
‘BJAXKHOCTH Ha rpaHHue packatuiBanug W, . [1pu BiraxXKHOCTH TpyHTa,
TIPHMEHSEMOro JIJisi BO3BEIEHHs NOAYIIKH, HIXE ONTHMAaJbHOH 6oJee
uem Ha 0,03 (B a0GcOMIOTHOM 3HAYeHHH) HOJKHO IPOHSBOLUTHCH L0-
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yBIaXKHEHHe ero 70 ONTHMaJbHoii BiakHOCTH. Heobxomumoe KOJIR-
YeCTBO BOJ(bI ONPEJeJAeTCs 1o dopmyne (138).

[Ips ycTpo#CTBE rPYHTOBHIX MOAYLIEK C IeJbI0 JUKBHAALKH HPO-
CaJlOYHHIX CBOHCTB OCHOBaHHA oOOBeMHas Macca CcKejeTa TPYHTa
JOJKHa 6HITh He MeHee 1,6—1,65 T¢/M8, HO He MeHee BeJIHYHHBI, NP
KOTOPOH Mpocajka IpyHTa HCKJI0YaeTcs, a IPH YCTPoHCTBe TOAY-
HIeK C IeJbI0 CO3MaHUs CIJIOIHOrO BOLOHENPOHHIAeMOro SKpana —
He Mmenee 1,7 /M8,

Ta6auya 4
Toawmuna caog Koanuectso
Mexannam B YOJ0THEHHOM | npoxozos (yaa-

COCTOSIHMHM, M | POB TPaMGOBKK}

[IHeBMOKATKH MaccoH, T:

25 0,5 10—12

40 0,7 10—12
TpyxeHbe aBTOMAIINHLL .

BenA3 0,7 8—12

KpA3 0,5 10-12

MA3 0,4 < 10—12

. Tpakropu T-100, T-140 0,2 8—10
Tpam6ylomue Mamnunt [1-471 1,0 2—3

TosmuuHa OTCHIIaEMEIX CJA0EB B I'PYHTOBHIX NOAYIIKAX M3 JIECCO-
BUIHEIX TPYHTOB, THIB IPYHTOVIJIOTHSIOIIHX MEXaHH3MOB M OpHeH-
THPOBOYHOE KOJIHYECTBO JIPOXOJOB IS YIJIOTHEHMS I'DYHTOB IO KO-
spdunyenta ky=0,93—0,95 npnuumaercs no Taba. 4.

IIpy_Heo6X0ZHMOCTH YIJIOTHEHHA I'PYHTOB 0 Ry =0,98 ykaszau-
Hag B TabJ. 4 ToJIMHA cJ0sI cHHXKaeTcsd Ha 20—259,.

NPONU3BOACTBO PABOT

OcHoBHBEIM 0060pyOBaHHEM TIpH YCTPOHCTBE IPYHTOBHIX NOAYIIEK
SIBJISIIOTCS] TPYHTOYIVIOTHAIOUIHE MeXaHH3MEL. BHIOHpAIOT HX B 3aBH-
cHMOCTH OoT 06beMa, QpoHTa PadoT, CPOKOB BHINIOJHEHHA, BUAA NPH-
MeHSIeMOro IpYHTa, HaJUyHsS HeoOXOQHUMBIX MEXaHH3MOB W T. IL. -

Ilpn Gonpwux o6beMax YIJOTHAEMBIX IPYHTOB M OPH A0OCTATOY-
HOM (poHTe -paboT AJsl MaHEeBDHPOBAHHMA MAIIMH Ileaecoo0pas3Ho
NPHMeHATh NPOMSBONCTBEHHHIE MAIIHHEL, HanpuMep TpamOyomune
mamnnee [[-471, TAXKejble KaTKH Ha IHEBMOKOJECHOM XOAY.

Ilpu orpannyeHHOM (poHTE pPaboT, 4 TAKKE B CTECHEHHEIX YCJO0-
BHSIX AJS YILIOTHEHHS IPYHTOB HamboJjee IejiecooOpasHEl CaMOXOJ-
Hble KaTKH, CKPENePLl-KATKH, TPAKTOPH, TAKeIbe TpamMOOBKH, TpaM-~
Oyoliie MalIuHHL

YnjaorHeHHE FPYHTOB TS EJIBIMH TpaMOOBKaMH H TpaM6y10HmMpr
MallHHaAMH leJecoo6pasHO HPH NPOM3BOACTBe palfoT B MOMKJJIH-
BOE HMJIH 3WMHee BpeMs, TakK KaK, OTCHIIas TPYHTH CJAOSMH 3HaYH-
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TeNbHOH TOJILHHEL, YAA€TCA COXPAHHTb HX ONTHMAJIbHYIO BJAXKHOCTh
#l TajJoe COCTOSHHe I'PYHTa B IIpefesax BCEro YIJIOTHSEMOIO CJION
M B TEUCHHH CDABHHTE/ILHO JOJIOr0 BPeMEHH.

Ilpu ycTpoficTBe IPYHTOBBIX MOJLYLIEK IIOJ (DyHIAMEHTH BLAHHI
TOCJIe0BATENbHO OCYLIECTBASIOTCS OTPBIBKA KOTJIOBAHOB JI0 IIPOEKT-
HOHl OTMETKH, MOJBO3Ka, OTCHIIKA M Pa3paBHHBAaHHE TIpYHTa, MO-
crofiHoe yIJOTHEHHE, KOHTPOJb KauecTBa H NpHeMKa pabor.

Kot/sioBaHBI OTPHBAIOT MO BCefl MJOMIaAN HIH OTAGNbHBIMA YYacT-
KaMH Ha riyOHHY, OPeBBINAIOLYI0 NPHHATYIO “TOMUIMHY IOLYIUKH.
ITnanupoBka JHA KOTJIOBAHA NPH GOJBIIHX DasMepax OCYILECTBJIA-
€ICsl ¢ YKJIOHOM K IIPHEMHOMY KOJIOALY-3yMI(y, 4To0bl HMETb BO3-
MOXKHOCTb C NOMOIUBIO HACOCOB yNajfATh aTMocdepHyo Boxy. Huas
yAOOCTBA NPOK3BOACTBA paboT TpaHueH NoA HYHIAMEHTH OTHeNLHO
CTOSIIHX KOJIOHH OTPBIBAIOT CIJIOUIHOH JIEHTOH BJ0Jib OCHOBHEIX PSi-
OB KOJIOHH M YCTaHaBJMBAIOT TPYHTOBBIE NOJAYINKH TaK:Ke B BHIE
CIVIOLIHBIX. JIEHT, a He Ha OTAeJbHBIX Yy4acTKax. B pesyabraTe 5TOro -
006peM 3eMJSIHBIX PA0OT HECKOJIbKO YBEJHUHBAETCS, HO 3HAUHTEJbHO
YAYUIIAKTCS YCJAOBHS NOCJIOHHOrO YIJIOTHEHHS MeXaHU3MAMH, CHH-
JKaeTcsd HX CTOMMOCTb H NOBBIUIAETCS IIPOH3BOLHTEIbHOCTD TPyAa 1o
CPaBHEHHIO C STHMH JKe NOKasaTeJsIMH IPH prTbe TpaHue# IR OT-
JAenbHble GYHAAMEHTHL.

'TpyHT B MOAYIUKH OTCHIIAIOT OT/AEJbHBIMH TOPH3OHTAJbHEIMH
CJIOSIMH, - DA3DaBHHUBAIOT OyJbJ0O3epaMH U CpPasy XKe YILVIOTHSIOT IO
TpeGyemoit cTemens MI0THOCTH. IIpH HCHO/IB30BaHMH IPYHTOB C HO-
HHIKEHHOH BJIAXKHOCTBIO JOYBJIXKHEHHe MX JOJIKHO IPOH3BOMHUTHCS
B Kapbepe HJH pPe3epBe 10 Hayasia OTCHIIKH B HOAYIUKY.

Lnunucrsie rpyHTHl Hanbosiee SQQEKTHBHO YIIOTHAIOTCS KATKA-

MH Ha OHEBMATHYECKHX HIMHAX IIoCJe npeﬂBapuTeJleon HOl];KaTKPI

OTCBIIIaHHOI'O CJIOA 6y.nbnosepavm

HpII JoCTaBKe I'DYHTa Ha MECTO OTCHIIKH aBTOMOOHNISIMH HJIH
CKpenepaMu MOXKHO HCIIOJIb30BAaThb HX IJA YIIJIOTHEHHSI OTCHIIIAHHO-
ro cnos. B atux ZJydasix HX IBHXKEHHE HeoOX0nUMO OpraHu3oBaTh
Tak, YTOO B YIJICTHEHHE OTCBIIIaHHOI'O CJIOA T'PYyHTa IIPOH3BOAHJOCDH
II0 BO3MOXXHOCTH DABHOMEPHO. B lIaJIbHePIU.IeM €CJH CTeNeHb IJIOT-
HOCTH OKaiKeTrcs He,ZLOCTaTO‘{HOH ciaenyer lIOYHJIOTHHTb PPYHT KaT-

- KaMH HJH TpﬁMﬁOBKaMH

[locste yIIOTHEHHAS KAMXKJIOTO CIOS ONpefensiores 0_6’beMHaSI Mac-
€a CKeJleTa M BJAXKHOCTb YIJOTHEHHOro rpyura. [IpH ymiIoTHeHHH
YKATKOH H TOJIIHHE OTChiaeMoro cJjios He Gosee 30 ¢cM TPOGH rPyH-
Ta OTOHPAIOT M3 CEPENHHBI KaXJOro cJos, a IpH Gosbluell — Ha IUIy-
OuHy 2/3—3/4 TosmumEel chosl. Ilpu ymsioTHeHuu TpamGoBaHHEM
npobu rpyura orbupawnr vepes -0,25-—-0,5 M, HO He MeHee Tpex
B KaxJoM nyHkTe. ITyHkTH 1/ oT6opa mpo6 rpyHra pacrnosaraioT
paBHOMEDHO II0 BceHl ymaoTHAeMoH NJOWaAH H3 pacuera OJHH Ha
kaxAsle 100—200 M2 YnuioTHeHHe NPH3HAETCS YAOBJIETBOPHTENb-
HBIM, ec/IH (dakTHueckas oObeMHas Macca CKeJaeTa YIJIOTHEHHOrO
rpyHTa MéHee TpebyeMoi He Oosee uem Ha 0,05 1/M%. IlpHueM xoaH-

* 4ecTBO NPOO6 ¢ NJIOTHOCTBIO TPYHTA, OTKJIOHSIOUIEHCS OT IPOEKTHOH,
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He nomkHo npepwnimarth 10% or obumero Ko/aH4ecTsa, OTOGPaHHOTO
Ha NpOBePsieMOM YYacTKe.

Ecnn Tpebyemass MJIOTHOCTh TPYHTa He JOCTHTHYTA, YBEJIHUHBA-
eTcsl YHCJO IPOXOAOB IO OJHOMY CJedy, a-B HEKOTOPHIX cayyafx
INpuMeHsIoTCs GoJee TAXKeIble MeXaHUu3Mbl B TPaMOOBKY.

I'pynToBble NOAYWIKA 13 MECTHEIX JIECCOBHIHBIX IPYHTOB LIHPOKO
TNPHMEHSIOTCS IPH CTPOHTENbCTBE KHJBIX H IPAXKJAHCKHX 3J1aHHH
Ha IpocaflouHbIX rpyHTax B paliomax IlpuaHenposbs, MoanasuH,
Cpenneii Asnn, Kasaxcrana, IloBoimxbpsa u np.

Hamlqune pes3yJbTaThl pabGoT IO CTOHMOCTH, TPYAOEMKOCTH
H CpoKaM HX BBIIOJHEHHS JOCTHraloTCs IDH ONHOBPEMEHHOM YCT-
poiicTse IPYHTOBLIX NOJYIIEK Ha GOJbIIHX IJIOMIAAAX HJH cpa3y NOX
HECKOJbKO 3JlaHuli, KOrza AajJbHOCTb OTBO3KM H JOCTaBKH IDYHTa
He npesnmaer 0,2 KM; OTPHIBKA, TPAHCIOPTHPOBKA H YNJIOTHEHHE
TFPYHTa OCYLIECTBJSIIOTCS CKpenepaMmH, pafoTH OPraHH30BaHH He-
HOpPEPHBHBIM HOTOKOM ¢ G0JbIIOH HHTEHCHBHOCTBIO.

TexHHKO-2KOHOMHUECKOE CPaBHEHHE PA3JHYHEIX TEXHOJOrHYeCKHUX
CXeM yCTPOHCTBA FPYHTOBBIX NMOJYIIEK MOKA3BEIBAET, UTO NPH OTPHIB-
Ke KOTJIOBAHOB 3KCKaBATODOM, BHIBO3Ke IDYHTOB Ha DacCTOsSHHe X0
1 XM B pesepB H IOCJeAYIOLIEeR JOCTaBKe HX aBTOCAaMOCBaJaMH
croumocts 1 M3 rpyHTOBO# MoxywkH cocrasaser 0,7 py6., TpynoeM-
KocTb 0,033 uen.-nHA. IIpn npHMeHeHHH AJA THX Liesefl CKpellepos
¢ nepememenneM rpyHTa 10 0,2 KM CTOHMOCTb CHHXaercs JO
0,33 py6., a Tpynoemxoctb no 0,012 ves.-qus.

Fnapa Xi. DYHOAMEHTDL! B BLITPAMBOBAHHbIX KOTJIOBAHAX
OCOEEHHOCTH M OCHOBHBIE METORB! YCTPOVCTBA

B nocnennee BpeMs cOpPMHDOBAJIOCH H YCIEIIHO Pa3BHBAETCS

HOBOe HalpaBJieHHe B CTPOMTENbCTBE Ha NPOCAJOUHBIX TPYHTAX —
ycTpoiicTBO PpyHAaMEHTOB B YHJOTHeHHOM rpyHTe. OcOGeHHOCTD erc
COCTOHT B TOM, UTO B IIpollecce ycTpoHcTBa (QYHAAMEHTOB INOJA TO-
IOIIBOA M BOKPYr MX GOKOBHIX rpaHell cosjaercsl yIJOTHEHHHH He-
IpPOCaOYHbIH TPYHT MOBHILEHHOR NPOYHOCTH K Hecymel crnocobhoc-
TH. Harpysxa or ¢QyHZamMeHTOB MO NOJOWIBEe H GOKOBHIM CTEHKAM
nepejaercss BHauase Ha YIJOTHEHHHH TIPYHT, a 3aT€M Ha TPYHTH
HPHPOJIHOTO CJOXKeHHd, 6jarojapsi 4eMy AocTHraercs 6oJiee BEICO-
Kas Hecymas crnoco0BOCTh (YHIaMEHTOB.
- K HoBOMY HampaB/ileHHIO ycTpoHCTBA (YyHAAMEHTOB OTHOCHTCSA
3abMBHbIe NPH3MAaTHYeCKHe H OCOOEHHO NHPaMHIaJIbHBIE CBaH, 3a°
OuBHbHe OJ0KH, HaOHBHBIE CBAaH B NPOOHTHIX CKBaMKHHAX, Bn6po—
IITaMIOBAHHble CBAH H IJIABHBIMH HPEACTABHTENSIMH STOTO HATPAB-
JIEHHS! SIBJIAIOTCS d)yrmavxembr B BHITPaMOOBaHHEIM KOTJOBaHax [15,
41, 44, 47].

CymHOCTb MeToJa YCTpOHACTBa (yHAAMEHTOB B BblTpamﬁoBaHme
KOTJIOBaHAX COCTOHMT B TOM, YTO KOTJIOBAHHI IIOJ OTAEJNbHHE (yHIa-
MEHTH HE OTPHIBAIOTCH, a BEITpaMOGOBBIBAIOTCS Ha HEOOXOLUMYIO
rayOHHY ¢ DOCJAeAYIOLIHM 3amOJIHeHHeM BHTPaMOOBaHHOIO KOTJIOBA-
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Ha GeTOHOM BpaCIop HJIH pexe YCTaHOBKOHU cOopHOTro sjemeHta. Jas
TIOBHILEHHS Hecyllell CHOCOOHOCTH TPYHTOB MO (DYHZAMEHTaMH B
JAHO BHITPAaMOOBAHHOTO KOT/MOBAaHA BTPAMOOBBIBAGTCS IOPUHAMU
JKECTKHH rpyHTOBOI MaTtepuaJ (1ebeHb, MeciaHHO-rpaBUiHASA CMeCh,
KPYIHBIH IeCOK B T. II.).

BriTpamMGoBEIBaHHE KOTJIOBAHOB IIPOH3BOJHTCS. IOC/E NJIAHHPOB-
KM 3aCTPa2HBAEMOr0 y4acTKa ¢ OTMeTKH OCHOBaHHA nona. Biaroxaps
COYETAHHIO B, OJHOM IIPOLECCE YIJIOTHEHHS TPYHTa H 0Opa3oBaHHs
KOTJIOBAHA Pe3Ko cokpainaercsi (B 3—6 pas) oGbeMm 3eMJSHBIX pa-
60T, CBSI3AHHBIX C OTPBHIBKOM H OOpaTHOH 3acBIIKOH KOTJIOBAaHOB, a
npu OeronfipoBanud ¢GYHZAMEHTOB B pacliop IPaKTHYECKH IIOJ-
HOCTDBIO HCKJIIOYAIOTCS ONatyGounsie padoTsl. Hanuune ymioTHeHHON
30HHI O] KOTJIOBAHOM ¥ BOKDYT €r0 HAK/JOHHBIX GOKOBHIX CTEHOK
TI03BOJISIET CYIIECTBEHHO CHHU3HTh pasMepbl ¢yHIaMeHTOB. B pesyJib-
TATE 3TOLO NpPHMEHEeHHWe METOAOB YCTpPOfcTBa (YHAAMEHTOB B BHI-
TpamOOBaHHBIX KOTJIOBAHAX N0 CPaBHEHHIO ¢ OOBIUHLIMH CTOJIGUATH -
MH A JEHTOYHLIMH (DYHHAMEHTAMH, a TaKyKe CBAHHBIMH NO3BOJSET
CYIeCTBEHHO CHH3HTb pacxoX OeToHa, MeTasid, CTOHMOCTb H TPY-
JoeMKoCTh paboT 1o yCTPOHCTBY HX.

st BHITpaMOOBLIBAHHS KOTJOBAHOB HCIOJIB3YIOT KPAaHBI-9KCKA-
'BATOPHI, TPAKTOPH € HABECHBIM 0GODPYLOBAHHEM, BKIIOYAIOUHM Ha-
TpaB/SOIYI0 WITaHry, KapeTky ¥ TpamOosky. Hanpasasiomas .
wradra AjanHOH 8—12 M ofecneurnBaeT BePTHKAJbHOCTb NaJEHHA
TpaMOOBKH B OLHO MecTo. TpaMOOBKY HaroTasjauBaloT 1o dopme 6y-
Jylero KoryioBaHa. B miaHe oHa MoKeT OHITH KBajJpaTHOH, HpSAMO-
YroJbHOH, 1ecTHrpanHo#l Bricotoit oT 1 no 3,56 M. Kaperka oGecne-
YHUBAET CKOJIbXEHHe TpaMOOBKH MO HAIPABJIAIONIEH MITaHTe.

BeiTpaMOOBBBaHHE KOTJIOBAHOB IIPOH3BOAAT NyTeM cOpacHBaAHHA

- TpaMOOBKM 1O HANPABJAIOWIEH 1ITaHre ¢ BHICOTH 4—8 M B OAHO Mec-

T0. JJis BHITpaMOOBBIBAHHSL KOTJOBAHOB IOJA OOBIYHBIE CTOJOYATEHE
dyHgamenTs (6e3 yUIHpeHHs OCHOBAHHS) Ha rayOuHy 1 M Tpebyer-
¢ 10—16.ynapos, Hin 2—4 MHH, a KOTJIOBAHOB TIyOUHON 10 3 M
C YLIHPEHHBIM OCHOBaHHEM C YUeToM BTPaMGOBHIBAHHS B JHO YKECT-
Koro mMarteprnana — okoJo 40—60 ynapos, 1. e. 10—20 MuH.
"PaspaGoTaHbl H yCIELIHO NPHMEHSIOThCST METOJAB YCTPOHcTBA B

. BHITPaMOOBAHHBIX KOTJORAHAX CTOJOYATHX (GYyHIAMEHTOR 0es yIIH-

PeHHsI OCHOBAHHS; ¢ YIIMPEHHBIM OCHOBAaHHeM, IOJAyYaeMBIM IyTeM
BTPaMOOBLIBAHHS B I'PYHT JKECTKOrO I'PYHTOBOrO MaTepHaJsa; JeH-
TOYHBIX NpepeIBUCTHIX (pHc. 57). Kpome storo, mpoBoasrcs paboThl
1o paspaboTKe KOHCTPYKUHH H METOXOB YCTpPOHCTBA (hyHAAMEHTOB
C HecyIuM CJIoeM, CO3JaBaeMblM NyTeM BTpaMOOBHIBaAHHUS NOX (YyH-
IlaMEHTOM H BOKDYI' HEro YKeCTKOro rPyHTOBOTO MaTepHasa C NOBLI-
IIEHHOH MPOUYHOCTBIO, COOPHBIX (YHAAMEHTOB C YIUHPEHHBIM OCHO-
BaHHeM, apoYHBIX QyHIaMeHTOB MOJ HeCYUIHe CTEHH H JIp.

B 3aBHCHMOCTH OT 0COBEHHOCTEH I'DYHTOBBIX YCJIOBHE (DyHIAMEH-
TH B BHITPaMOOBAHHBIX KOTJIOBAHAX NMPHUMEHSIOTCS: Ha NPOCANOYHEIX
JIeCCOBBIX, MOKPOBHBIX IJIHHHCTBHIX, HACHIHEIX TJIHHHCTHIX TPYHTaXx
¢ uncsiom naactuunocTu [,>>0,03; mpu obGbemuo#t Macce cKenera
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TpyHTa Yo, <= 1,60 7/M3. B oTAesbHBEIX cayyasx BO3MOXKHO NpHMe-
HeHHe (YHIAMEHTOB B BLITPaMOOBAaHHBIX KOTJIOBaHaX: B cymecsx
¢ yHcaoM maactHuHocTH [, <0,03, a Takxe B MeJKHX H IblI€BAaTHX
meckax; B TJIOTHBIX TVIHHHCTEIX TPYHTax ¢ o6beMHOH Mmaccoi ckee-
Ta Gosee 1,65 T/M3, B IrpyHTax €O CTENEHBIO BJAKHOCTH Gosee
G>0,75;

g ]

Puc. 57. OcuoBHele BHJH (YHIAMEHTOB B BHITPAMOOBAHHHIX KOTJOBaHaX:

a — cTonGuaThii 6e3 yMIHpeHMs); 6 — ¢ yIIUPEHHLIM OCHOBaHHMEeM; 6 — pPaspes M INJIaH JEHTOU~
HOTO NpephIBHCTOro; / — cTakaH AAS YCTAaHOBKHM KOJMOHHBI; 2 — dyHRaMeHT; 3 — YNJOTHeHHa%
30Ha; 4 — BRITpPaMOGOBaHHBLI JKeCTKHI IPYHTOBHIH MaTepHnad.

Ha npocamounsix rpyaTax co Il THmoM rpyHTOBBHIX YCJAOBHE (QyH-
JaMeHTH B BHITpaMBOBAaHHBIX KOTJIOBaHAaX NONYCKaeTcs IPHMEHATH
IDH YCJOBHH, €CJAH CyMMapHas BeJJHYHHA NIPOCAJKH I'PyHTa OT c00-
CTBEHHOH MAacCH H 0CajKM (pyHIaMeHTa OT ero HarpPy3KH He NpeBH-
1Iaer NpelesbHO TONYCTUMEBIX BEJNHUYHH [JiSl NPOEKTHPYEMHX 3AaHHE
H COOpYXeHHH. )

Ucxoas U3 KOHCTPYKTHBHHIX OCODEHHOCTEH NPOEKTHPYEeMBIX 37a-
HH# H cOOpYKeHHH cronbuaTele (yHIaMEHTH B BHITPaMOOBAaHHHX
KOTJIOBaHAX IeJ1eco06pasHo NPHUMEHSITH A% KapKAacHBIX NPOMBIII-
JIEHHBEIX, TPAXKJaHCKUX H CEJbCKOXO3SHCTBEHHEIX 3[aHHUH NPH BepTH-
KaJpHON Harpyske Ha Hux jpo 2000 xH; JeHTOuHBle IpepHBUCTHE
dhyHIaMeHTH — 1 GecKapKacHBIX JKHJABIX H NPOMBIIIJIEHHRIX 371a-
Hu# npH Harpyske no 300 xH/wm. .

BAWSIHME PA3JIMMHbLIX MAKTOPOB

BrrpamMGoBEIBaHHE KOTJOBAHOB COIPOBOXKJA€TCH TIOBHIUIEHHEM
ero TyGMHBL 110 Mepe YBEJHYEHHS KOJHYECTBA yNapoB TPaMOOBKH.
B npouecce BrTpaM6OBbIBAHHS KOTJIOBAHOB IIPOHCXOAAT BEPTHKAJb-
HEE ¥ TODH3OHTAJbHbIE NepeMellleHHs FPYHTOB B TIpelesax  yIJaoT-
HeHHOll 30HH. MakcHMaabHasi BeJHYHHA BEPTHKAJbHBIX HNepeMele-
HEH HabdoJaeTcAd y NOBepXHOCTH J[HAa KOTJOBAHA H C IIyOHHOE
yMmeHbmaercs. ['OpH3OHTaJbHBIE IlepeMellleHHs N0 OCH KOTJIOBaBna
PaBHAIOTCH HYJIO, a MO Mepe yhaJeHHS OT OCH Ha paccrosHue 0,5 ¢
YBEJHYHBAIOTCA 0 MAKCHMAaJIbHON BeJHYHHEI H 3aT€M BHOBb yMEHb-
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AKOTCH 110 Hyns. 3a npenesaMy 30HH YIJIOTHEHHS POHCXOJUT BBI-
[IOp I'PYHTA BBEPX.

" O dexrTHBHOCTD BbITpaM6OBbIBaHHﬂ KOTJIOBAHOB onpeﬂenﬂe'rca
B OCHOBHOM ILIONIA/(bIO, BECOM, BEICOTOH COpaCHBaHHs, KOJIHYECTBOM
yaapoB TPpaMOOBKH, a TaK¥Ke BJAaXKHOCTbIO, CTENEeHbIO MJIOTHOCTH
H npounocTs rpyHTa. C yBejnyYeHNeM Beca M YACAbHOTO CTaTHYeCKO-
ro JaBJIeHHS HA TPYHT, BHICOTH cOpackIBAHHS TPaMOOBKH 3 QeKTHB-
HOCTb BHITPaMGOBHIBAHKMA KOTJOBAHOB BO3pPACTaeT, a ¢ MOBHIIEHHEM
nJomand TpamMGoBKH cHHxaeTcd. [lo mepe nosblllenns MJoulafld
TpaMOOBKH, ée IIHPHHL HJH AWaMeTpa, BHICOTH cOpachliBaHHS BO3-
pacraer cTelleHb PaspEIXJICHHs IPYHTa HA JIHE H OCOOEHHO Ha CTeH-
-KaX KOTJIOBaHAZ B BepxHell yactu Ha ray6uny 0,2—0,4 m. Pasprixie-
HHE TPYHTA BEBHIBAETCS TJIABHEIM 00pasoM Tem, 4TO NpH najeHuH
TPaMGOBKH -B KOTJIOBAH 00pasyercs BO3AYLIHAsI NMOJAYIIKA U CKATHH
BO3/yX, BBHIPBIBAACh HApPyXKy, pasphiBaeT CTeHKH KoT/oBaHa. IloaTo-
My npu GoibliBx pasMepax TpamboBok (6>1,2 M) nenecooGpasHo
IpeLycMaTPHBaTh B HHX BEPTHKaJIbHOE OTBepCTHE XHameTpoM 10—
20 cMm.

. IIpuMeneHHe TPaMOOBOK ¢ 320CTPEHHOH MOAOIBOH IO cpaBHeHmo-
¢ IJIOCKOH HECKOJIbKO MOBHIAET 3¢ ()eKTUBHOCTL BHTPaMOOBRIBAHUS,
yMeHbIIaeTcA pas3ylJoTHEHHe CTEHOK KOT/I0BAHOB 34 CUET CHHKEHHSI
BO3MOXKHOT'O o6pasoBaHHﬂ BO3AYIIHOH MOAYUIKH IOJ IOJOWBOMK
TPaMOOBKH. o

1o ‘Mepe HOBHILUIEHHS CTENEHH nnomocm CTPYKTYPHOR IpoUHOC-
TH, a TaKXe CHHXEHHS BJa’KHOCTH 9(1)(1)eKTHBHOCTb BHTpPamMOOBHIBA-
HPIH’KOTJ’IOB&HOB'CHH}KaeTCH H Tpebyercst GOJIBLIOE KOJUYECTBO Ya-
poB TpaMOOBKH IJd BEITPaMOGOBHIBaHHS KOTJIOBAHOB Ha 3aJaHHYIO
-r1y6uHy. B cBf3H ¢ 3THM BO3MOMKHOCTb BHITPAMGOBHIBAHHS KOTJIOBA-
HOB B I'NIMHHCTBIX I'PYHTAX B 3aBHCHMOCTH OT HX CTPYKTYpPHOH IpOY-
HOCTH orpaHuuHBaercs o0beMHOM Maccoii ckenera 1,65 t/M3. B ma-
CHIIHBIX TJIHHHCTHIX TIPYHTAX MOHHXKEHHEe IHA KOTJIOBaHA 32 OJHH

yaap tpam6osku o6runo B 1,3—1,8 pasa GoJblle, 4eM B aHAJIOTHY-
HBIX IPYHTax ¢ NIPHPOAHOH CTPYKTypo#. - -

[Ipn Hu3KO# BJAAXKHOCTH TPYHTOB MeHee ueM Ha 0,04— 0 06 Brax-
HOCTH H& TIPaHHLE PACKATHIBAHUS IPOUCXOJUT HE TOJBKO CHHXKEHHE
3bheKTHBHOCTH BbITpaM6OBI:IBaHHH HO M HHTEHCHBHOE pasynnome-
HHe TpYHTa Ha BepXHeH YacTH CTEHOK KOTJOBaHAa C YacTHUHBIM ero
ofpyumensieM. B mOgoGHBIX Cjy4asx miIsi TOBHILIEHHS CBSASHOCTH
TPYHTOB H NOJIYYEHHS NPABHILHOH (HOPMBI KOTJIOBAHOB HEOOXOMHMO
TPYHT HOYBJIAXHATbL KO Hayaja HJIH B npouecce BHITPaM{OBBIBAHHS
KOTJIOBAHOB.

Hpn NOBHIIIEHHOH BJIAXHOCTH I'PYHTOB, Ha 0,01—0,03 npeanua—
Iomell BJIAXKHOCTL HA IPYHTE PACKATHIBAHHS, s(bq)eKTHBHOCTb BHI-
TpaMGOBEIBaHHS KOTJIOBAHOB BO3DACTAET, HO OIHOBPEMEHHO NPOHC-
XOAHUT HaJHOAHHe IPYHTA HAa GOKOBBEE FPAHK TPaMOOBKH, 3aCaCHBA-
HHe TPaMOOBKH B, KOTJIOBAHE. 3HAUHTEJbHOE CHUIKEHHE STHX SABJIEHHI
MOXKeT OBITb JOCTHTHYTO NEePHOIHYECKOH NOACHIIKOH B KOTJIOBAH
necka, 6sarofapsi 4yeMy Ha NOBEPXHOCTH KOTJIOBaHA B IIpOlleCCe ero
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BHITPaMOOBHIBAHHSL 00pasyercs CJI0H M3 MecuaHO-IIMHHCTOrO TPYH-
Ta. IloBHIIIeHHast BJIaXKHOCTh IPYHTOB OKa3blBaeT HeGJaronpusTHOe
BJIMSIHHE Ha CHH)KEHHe CTelleHH IJIOTHOCTH TPYHTa B YILUIOTHEHHOH
30HE H HECYILYIO CHOCOOHOCTb I'PYHTA B OCHOBAHHM (DyHIZaMEHTOB.

B pesyJabTaTe BHITPaMOOBEIBAHHSA IO KOTJOBAHOM H BOKDYT He-
ro o6pasyercs yIJIOTHEHHAasl 30HA IPyHTa (cM. pHc. 57), HMeoas
B TOIIEPEUHOM CEYEHHMH uYallle Bcero (opMy YCEUEeHHOro 3JJIHICA;
rayGuHOH HEXe JHA KoTJoBaHa 1,5 b, H IHPHHOR OKoJO 2b,
(3mecb b, — IHPHHA KOTJIOBAHA B CPeJHEM CEUeHHH Ha rayCuHe
0,5 h,. B mpemenax ymiaoTHeHHOH 30HBI O0beMHass Macca CKesera
rpyHTa ¢ IMyGHHOH H B CTOPOHBL OT OCH KOTJIOBaHA yMEHbIIAeTCH OT
MAKCHMAJIbHOTO SHAYEHHS, COOTBETCTBYIONIEr0 IOJTHOMY 3AIOJHEHHIO
Hop rpyHTa Bojo# M paBHoro 1,75—1,95 1/M3 no mpupognoro. Mak-
CHMAaJbHEIE pasMephl YIJIOTHEHHOH 30HE [JOCTHIalOTCH B IPYHTaX
C ONTHMAaJbHOH BJAXKHOCTHIO, & MaKCHMaJbHOE 3HayeHHe 0O0'beMHOH
Macchl CKejera — IpH InoHuxeHHOH Ha 0,02—0,04 BIaXKHOCTH
TpyHTa.

~

GOYHRAAMEHTH BE3 YIUMPEHHOIO OCHOBAHMS

Hceneropanus ocafiok QyHLAMEHTOB B BHITPaMGOBaHHHIX KOTJIO-
BaHaX IPH BEPTHKAJBLHEIX HArpy3KaX BBINOJHSJIHCh B Pa3JHUHBIX
paiionax Mounasckoit CCP, Toapsarty, Habepexurie Yennsl, Jlyuxe,
ITosnTaBe u ApYrHX roponax Ha IJIOMIAJMKAX, CJOXKEHHHIX IPOCaN0U-
HBIMH TPYHTaMH C | THIOM I'PYHTOBHIX YCJIOBHH NO IIPOCaJIOUHOCTH.
QyHnaMeHTH HCIBITHBAJIHCH IOC/E 3aMaUyHBaHMsl IPYHTA OCHOBAHHS
0 TOJIHOrO BOJOHACHIIIEHHS C TAKHM pacyeToM, uTOOHL CTeleHb
BJIQXXHOCTH cocTaBJsna He MeHee 0,8. g

PesynpraThl HCOBITAHHHA ONBITHHX (DYHIAMEHTOB B BHITpaMOOBAH:
HBIX KOTJIOBAHAX, NPUBeJEHHEIE HA PHC. 58, NOKA3LIBAIOT, YTO 'HECY-
masi cloCOGHOCTb MX HAa BePTHKaJbHBEIE HATPY3KH OKAasblBaeTCs J0-
CTaTOYHO BEICOKOM. IIpakTHUeckH Bo Becex cayyasx no AaBJjenui 0,8—
1,0 MIla 3aBHcHMOCTb HMeeT JHHeHHBIH BHJ, UTO CBH/ETEJNLCTBYET
0 TOM, UTO Hecyllias CIOCO6HOCTh YIJIOTHEHHOrO PPYHTa B OCHOBAHHH
thyHIaMeHTOB B IIpollecce HCNBITAHUM He Oblsa Hcuepnana. Ilpu nas-
Jegnsax Ha rpyHt po 0,6 Mlla ocamku ¢yHIamMeHTOB B BHTpPamGo-
BAHHBEIX KOTJOBaHAX COCTABJSAOT 5—55 MM, UTO 3HAUUTEIBHO MEHb-
e pomycTuMBX. IIpH 3THX naBieHHAX MOAYJH IehopMaluH yIJOT-
HEeHHBIX TPYHTOB IIDH HX IIOJHOM BOJOHACHIIEHHH paBHsiorcsl 10—
15 MIla. Ilpuuem Go/blupe 3HAYeHHS MOJyJeH JehopMAalHH OTHO-
CATCA K CAyuasM, KOrZa BHITpaMOOBHBAaHNE KOTJIOBAHOB IPOH3BOJLHU-
Joch npu BjaaxHoctd Ha 0,02—0,04 MeHbIIe ONTHMAaNBHOHR B O6beM-
Hasl Macca CKeJeTa I'DYHTAa B YIJIOTHEHHOH 30HE COCTABJISIJIA He Me-
Hee 1,70—1,75 1/m3. Bonee Hu3Kue 3HaueHus monyJel nedopmanum,
pasuule 10—15 MITa, rabmonanoTcs npu BEITPaMOOBHIBAHHH KOTJIO-
BAHOB B IPYHTAax C NOBHINEHHOH BJaXXHOCTBIO, Koria ofkeMHas mac-
ca cKeJeTa I'PYHTa B YIUIOTHEHHOH 30He cocrasaser 1,6—1,7 /M8,

Ha ropusonTa/bHble HAIPY3KH HCHBITHIBAJHCh (DYyHAAMEHTH pas
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MepoM moHH3Y 1,2X1,2 M, mosepxy 1,4X1,4 M u ray6umoit 1,1 m
(xpuBHle 3, 4, 6, 7 Ha puc. 59), a Takxke pasMepoM IOHH3Y 06><
% 0,8 M, moepxy 0,9%X1,1 M, ray6unoii 1,5 1 1 m (kpusse 2, 5, 8—.
11 Ha puc. 59).

J7s1 BHISIBNEHHS POJIH 6oxosmx CTEHOK BHITPaMOOBAHHHIX KOT-
JIOBAHOB B paboTe ¢yHZaMEHTa Ha FOPU3OHTANBHYIO HarpysKy IO
OJHOMY (YHIaMEHTY KaxKIOro pasmepa- HCHIEITHBAJIOCh € OTKOTaH-
HBIMH 6OKOBbIMPI CTEHKAMH.

08 AMlia
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Puc. 58. 3aBHCUMOCTb 0CANOK

_byHpaMeHTOB B BHTpamGo-

BaHHBIX XOTJOBaHax OT Ha-
TPY3KH:
1, 2 — F=0,48 M, h=1,5 (MCCP);

Puc. 59. 3aBHCHMOCTb FODH3OHTAJIb-

HBIX TepeMellleHull Bepxa (yHIaMeH-

TOB OT NPHBeJEHHOH BEJHUMHEl' IO-

PH3OHTAJBLHON Harpyski ¢ mo GOKO- -
BOH IIOBEPXHOCTH:

§—~ F=0,95 w2, h=2,4 M (Tonbst-
T™H); ~4~F—-144 M2 h=1,2 M
(Oprees); 5§ — F=1,69 M’, h=1,1u
(HaGepexunie UYenrsl);
=0,72 M2, h=15 ™ (By.nbﬁom—x);
7 —F =1,44 M2, h=1,2 M (Kumu-
HeB); 8§ — F=1,4 ™2, h=1,1 m
(JleoBo); 9 — Ha eCTeCTBEHHOM
OCHOBaHMH, F=1,44 m? (Kuurunen).

1 B 3 — dyHRaMeHT ¢ OTKONAHHEIMH GOKO-
BBIMH  cTeHKaMH 1npH p=0,2 MIla u -
0,3 MIla; 2, '8; 10, 11— npu F ., =0,75 »*
H p COOTBETCTBEHHO paBHLIMH 0; 0,2; 0,4; n
0,6 MIla; 5, 9 — npu F=0,75 M2, h=1,0 m
H p coorBercTBeHHo 0,2 u 0,4 MIla; 4, §;
7—mnpun F=1,7 M?, k=1,1 M ¥ p cooTBer-
crBenno 0,3; 0,5 n 0,6 MIla; Q — ropH- |
30HTaJAbHA® Harpyska; b .,— mupHHa

(yHZaMeHTa B CpexHeM CeueHHH.

Hcnbragna GyHAAMEHTOB Ha TOPU30HTAJILHYIO HATPYSKY IPOH3-
BOIHJIMCDh TIPH Pa3/HYHEIX BepPTHKAJbHBIX IaBJEHHAX IO IOJIOIIBE.
Beprukanbuasi Harpyska Ha (QyHIaMeHT IepefaBaJjach CTYIeHAMH
yepes MeTa/JHYeCKHe IIJIACTHHBI ¢ KaTKaMH MEXAY HAMH. ['OpH30OH-
TaJbHas Harpys3ka NPHKAANBIBANACh B YPOBHE Bepxa OYHIaMEHTOB,
B pe3yJbTaTe 4erc Mo MOAOoNIBe co3AaBajcs moMenT M= Qh. Hcnn-
TaHHA BCeX (PYHIAMEHTOB Be/IH B YCIOBUSX IOJHOTO BOJOHACKIIEHHS
IPYHTa IPH CTeNeHH BaaxHoctH G=0,8.

Anaius mosydeHHHIX JAHHBIX YKa3bIBA€T HA BEChMA CYILECTBEH-
HYI0 POJIb GOKOBBIX CTEHOK BHITPaMOOBAHHEIX KOTJOBaHOB Ha BOC-

,HpHHTIer I‘OpH3OHTaJIbeIX HarpysoK. B YaCTHOCTH,.IpH JOIIYCKaeMOM

FOPH30HTANBHOM NepeMmernenun 10 MM 1A GpyHIaMeHTOB ¢ OTKONaH- .
HbHIMH OOKOBBIMH CTEHKaMH BeJHUYHHB ¢ cocTaBuiau (kpusas I u 3)
0,05 u 0,14 MIIa, a npu BKIIOUEHHH B paGoTy GOKOBBIX CTEHOK OHH
YBEJTHUYHBAIOTCS (KpHBbIe 4u 8)\ 10 0,25 u 0,32 MITa. Ilps stomMm, uem
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MeHbllie MJIOIaAb NOAOWBH (GyHIaMeHTa, TeM GoJplle poJb GOKO-
BBIX CTEHOK B BOCIPHSITHH F'OPH30HTAJbHBEIX Harpysok.

BeqHuMHa TOPH3OHTAJBHOH HArPY3KH ¢, KOTOpas MoxKeT OLTb
nepefnana Ha (yHIAMEHT, 3aBHCHT OT BePTHKa/bHOH HarpyskKH p M C
yBeJuueHueM ee Bospacraer. [ToBbilieHHe IJTyGHHB BHITPaMOOBHIBA-
HHS HE TIPHBELET K CYLIeCTBEHHOMY IOBHIIEHHIO BEJHYHHH (.

B orHoimennH paGoThl Ha IOPH3OHTA/IbHHIE HAarpy3KH Hamboaee
GJIarONPUATHHIME SIBJISIIOTCS TPAMOYIOJbHBIE B NJaHe (yHIaMEHTH
¢ pacnoJioXkKeHueM JJHHHON CTOPOHEBI NMEPNeHAHKYJSPHO K AeHCTBHIO
rOPH3OHTAJbHOH HArpyskH. B aToMm caydae IpH OAHOM H TOM XKe
pacxojie 6eTOHA Npeje/bHEE TOPH3OHTAJbHBIE HArpysKH Ha GyHIa-
MeHT BospacraioT Ha 12—18%.

YHAAMEHTB] C YIUIMPEHHBIM OCHOBAHMEM

Ocobennocts yerpoficTBa QYHEAMEHTOB B BHITPaMOOBAHHBIX KOT-
JIOBAHAX ¢ VUINPEHHHIM OCHOBAHHEM COCTOHT B TOM, YTO KOTJIOBAHEl
BHITpaMOOBLIBalOTCH Ha IMIyOHRY 2—3,5 M yAJHHEHHOH TpamMOOBKOH
€ 330CTPEHHBIM KOHIOM Iof yriom 60—90° (puc. 60). 3atem B KOT-

Puc. 60. TexHojoruyeckas cxeMa YCTpPOHCTBA - (YHNAMEHTOB B BHITpam0bo-
BAHHHX KOTJIOBaHAX C YHIHPCHHBIM OCHOBAHHEM:

I — ycTaHOBKa TPaMGOBKH H BHITPAaMGOBBIBAHHe KOTJIOBaHa; Il — 3achimka B KOTJOBaH

2KeCTKOro marepiaJa; 111 —BTpaMGOBbIBaHHe XKeCTKOro MmaTepHala B JHO KOTJOBAaHA;

IV — GerounpoBanne ¢ynnamenta; V —roTosbit dynmament; I — TpaMGoBxa; 2 —

HampaBJsiouias LITaHra; 3 — Kaperka; 4 — KOTJIOBaH; & — GYHKep € 2KECTKHM MaTe-

pUANOM; 6 — MKEeCTKHH MaTepuall; 7 — BTpaMGOBaHHBI B TPYHT IKECTKHH MarTepHalt;

. 8 — Geror dyunameHTa; 9 — cTakaH IJs YCTAaHOBKH KOJOHHHI.

JIOBaH OTAEJbHBIMH HOpUHMAMH BhIcOTOR 0,6—1,2 M oTchHIaer-
sl XeCTKHIl IPYHTOBLIH MartepHaJs (uie6eHb, rpaBHH, NecyaHO-Tpa-
BUHHAS cMeCh, KPYIHBI ECOK U T. 11.) ¢ VIJIOTHEHHEM KaXXJAOH IIOp-.
nuu Tof xe TpamM60oBKod. B pesyabraTe BTpaMOOBHBAHHA XKECTKOTO
MaTepHaJsa B OCHOBAHHH KOTJOBAHa CO3JaeTcd ymupe_HHe C yBeJH-
‘{eHHeM pasMepos YHJIOTHBHHOﬁ 30HBI I'PYHTA IIO I‘JIy6PIHe H B IlJIaHeE,

Hccnenosanus mMetoxa ycrpoiicTBa (DyHIAMEHTOB C YIIHPEHHBHIM
‘OCHOBAaHHUEM NOKa3aJH, UTO Ha HHTEHCHBHOCTBb BbITpaMﬁoBbIBaHPIH u
KauyeCcTBO KOTJ/IOBAHOB CYIECTBEHHOE BJHAHHE OKa3blBaeT BJAXKHOCTD
TPYHTOB. BbITp&MﬁOBbIBaHPIe KOTJIOBAHOB B JECCOBBIX TpPYHTAX
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¢ BaaxHOCTLIO A0 0,08—0,1 BrI3BIBaeT HX pacTpecKHBaHHE B IOBEPX-
HOCTHOM cJioe. 11pn noBwuimuennu siaxuoct no 0,14-—0,16 xornopa-
HBI CTPOTO COOTBETCTBYIOT (POPME TPAMOOBKH H HMEIOT POBHEIE Kpasl.
Tlpu BraxuocTs rpynToB BhHuie 0,22—0,24 rabmonanoce 3acacmipa-
HHe TpaMOOBKH B KOTJIOBAHE.

ITpu oTpaboTke CO3LAHUS YIIHPEHHOrO OCHOBAHHUS OBLIO YCTAHOB-
JeHo, yTo (hopMa, pasMep VIIHPEHHA B HHXKHEH YacTH KOTJIOBaHA
33BUCAT OT pasmepa TPaMOOBKY B HUIKHEH 4acTH, o6beMa 3acHIAH-
HOTO B KOTJIOBAaH XeCTKOTO MaTepHaja K ero Buga. C yBeluueHHEM
KpynHocTH 1mebus po 20—40 MM pasmephl WeSeHOYHOH NONYIIKH
B mJaHe BozpacraoT Ha 10—15Y%. MakcumanbHO BO3MOXKHBIN aHas
MeTp uiebeHOUHON MOAYIIKH M3 MIeOHA o[, KOTJOBAHOM B JECCOBHI-
HEIX H TIOKPOBHBIX CYIVIHHKax H cyHecax cocrasjser (1,8—2,2) d
(d — nuaveTp KOTJIOBaHA NMOHH3Y) H C HOBHIIIEHHEM CTEIEHH MJIO0T-
HOCTH TPYHTOB CHHXKAETCS. @opma 1e6eHOUHOH HOMYUIKH B IOMHe-
peuHoM' CeueHHH, TaKiKe 3aBHCHT OT CTEeleHH IJIOTHOCTH TIPYHTOB
H H3MeHseTcs OT mapoobpa3Holl 10 SJNHICOBHIHOM.

AHanH3 06beMHON MaccHl 'CKeseTa IpyHTa 1o o6pasumam, oTo6-
PaHHBIM BOKPYT BHTpaMOOBAHHEIX KOTJOBAaHOB, TOKAa3al, UyTo 30HA
IOCTATOYHOro yIUIOTHeHHS ( Yo =216 T/M®) pacnpoctpansiercs
B CTODOHBI OT KpaeB KOTJIOBaHa Ha paccTosiHHe, paBroe 0,8—1,0 4,
T. €. JHAMeTpP 30HBI I'PYHTOB C AOCTATOYHEIM YIJIOTHEHHEM B MeCTe
HanboJbIIero yiinpeHud pased (3—4) 4.

.
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Puc. 61. I'paduxn 3aBHCHMOCTH OCaJoK Puc. 62. Tpadukd 3aBUCHMOCTH He-
OT HArpys3KH A5 GyHIaMeHTOB B BHI- cyieit CIocCOGHOCTH HA FOPH30HTAJb-
TpamMOOBaHHEIX KOT/IOBaHaX H  cBal HEle Harpy3ku (YHXaMEHTOB B BHI-
- (oGoswauenns cM. Tabn. 5). TpaMOOBaHHLIX KOTJOBAaHAX OT:

a— o6beMa BTpaMGOBaHHOrO INeGHSA B
OocHOBaHHe; 6 — BepPTHKaJbHOH HarpyskH
- Ha QYHLAMEHT.

Hecymas cnoco6HOCTh (PYHIAMEHTOB B BHTPaMOOBAHHBIX KOTJIO-
BAHAX C YIUHPEHHBIM OCHOBaHHEM Ha BEPTHKaJbHLEIE H TOPH3OHTAJb-
Hble HATPY3KH IPH PasIHYHOM o6beMe BTpaMGOBaHHOro Ie6GHS H3Y-

_yaynacb B roponax Habepexurne Yenne, AnbmerbeBcke, Kuiinuese,

JKesaTrle BOAH, JIeHHHrpane ITonrase, Uepkaccax u ap. Pesyabra-
THl OCHOBHBIX HCIBITaHHH (pyﬂnaMeHTOB B BHITPaMOGOBaHHEIX KOTJIO-
BaHAX BJABJHBAIOMIElH CTHTAUECKON Harpysku JIJ'IH ropoza Habepex-
Hete Yennaw npuBefleHsl Ha puc. 61 u B Tabu. 5. JI1a conocTaB/eHHs
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IaHbl HEKOTOpHle JaHHBE IO HCHBITAHHIO 3a0UBHBEIX H OypoHalHB-
HBIX cBad. HMcnowmTakHs cBall ¥ (DYHLaMEHTOB B -BHITPaMGOBaHHHIX
KOTJIOBaHaX (KpuBble /—6) NPOBOLMJIHCH B JIECCOBHX NPOCAAOUYHBIX
IPYHTaX C TOJIMHHOK CJIOS OKOJIO 8 M IPH MX IMOJHOM BOJOHACHILIE-
HHY, 2 GYHIAMEHTOB B BHITPpaMOOBAHHEIX .KOTJIOBAaHAX (KDHBHE 7—
10) B cnoucTofl TOJIIE, CIOXKEHHOH CylecAMH H MEJIKHMH 3aHjeH-
HeIMH neckaMu. Hecymas cnocobHocTh cBaft onpejensnacs 1o
CHull 11-17-77, a yHiaMeHTOB B BHTPaMOOBAHHEIX KOTJIOBaHAaX

Tabauya 5
, %
Py || 3 [legmaes |
& 2 2%
:: Bup dynnamenrta 3 O
aw = & Tom e
2 S M 3 %‘ g %9
2E 3 g | 28| &2
_ 1 | Ba6uBime cpau 0,3%0,3| 10 |0,9 640 | 710 | 0,014
2 | ByponaGuBube cBaH 6e3 :
YUIHPEHHS d=0,6 10 | 2,84 80| 216 0,032
3 | OynmamenTs B BHTpaM60- -
BaHHOM KOTJIOBaHe Ge3
VIIHPEeHHs by=0,15 1 11,1 500 | 450 | -0,022
by=0,95
4 | To xe d—0'8 | 2.5 | 1 400 | 400 | 0,025
b,=0,6 ’

5 | ®ynmament B BeiTpambo-
BaHHOM KOTJIOBaHE C YIIH-

CHHBIM OCHOBaHHEM,
w=0,8 M® .. dy=0,6 2,511 1150 | 1150 | 0,009
6 |To xe, Vy =2 M 2,5 |1 1300 | 1300 { €,008

7 | ®ynmamenT B BHITPaMOo- - .
BAHHOM KOTJOBaHe 0e3 ’
VIIHPEHHS] OCHOBAHHH ga= 2 |1,06| 320 300 0,035

8 | dyunamesr B BHTpaMGo-
" | BaHHOM KOTJIOBaHe C YNIH-

PEHHBIM OCHOBAHHEM, .
9 | Vi=0,8 me d,=0,8 | 2 |[1,05|1200 | 1150 | 0,009
To xe, V=16 M3 dy=0,8 2 11,05 | 1400 | 1330 | 0,008
10 » Vg=2 M dy=0.8 2 |1.05 ] 1500 | 1420 | 0.007

NpUEMManach IpH ocaike HX paBHOH AS=ES;en =0,3-10=3 cm.
. Eeqn Hecymasi cmocofHocTh 3aluBHBIX cBaff Ha 1 M® Gerona Ges
_ yuera pocrBepka cocrasaser 710—310 kH, To dyHraMenToB B BH-
" rpaMGoBaHHBIX KOTJoBaHax Oe3 ywunpenus 300—450 xH, ¢ ywmupen-
HbIM OCHOBaHHeM IpH BHTpamGoBanuu 2 M% mebus — 1420 xH.
Hecymas cnoco6HocTh (pyHAaMeHTOB B BEITPaMOOBaHHEIX KOTJIO-
BaHax ¢ YIIHPEeHHBIM OCHOBaHHeM Ha IOPH3OHTaJbHBle HATPY3KH HO
-pesyabTaTaM HCOBITAHHE DPUHUMaJach PaBHOM FOPH3OHTAJNbHOH Ha-
rpy3sKe, IPH KOTODOIl BeJIMYHHA IOPH30HTAJBHOIO HepeMelieH s Bep-
xa ¢pyrnaMenra cocrasaana 10 mm.
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Pesy/nbTaThl HCHBITaHHH B ropofie HabGepexubie YenHB MOKa3HI-
Bator (pHuc. 62), YTo Hecymias croco6HOCTh (HYyHAaMEHTOB B BHITPaM-
OoBaHHHIX KOTJIOBAHAX HA TOPH30HTaJ/IbHBIE HATPY3KH IIPH yBeJjHUe-
HHH 006beMa BTPaMOOBAHHOTO LIeOHS B OCHOBAHHE H BEPTHKAJbHON
Harpys3kH BospacTraioT. B wacTrocTH, AN ¢yHIaMeHTa INTyOHHOR
2 M guamerpom momusy 0,8 M u mosepxy 0,95 M ¢ o6bemoM Brpam-
6oBanHoro mebus V,, =1,2 mM® yBennueHHe BePTHKA/JIbHON HATPY3KH
¢ 0 1o 500 xH npuBoAHT X NOBHIUEHHIO Hecyllefl CHOCOOHOCTH Ha

rOpH30HTANbHYI0 Harpysky ¢ 70 mo 157 xH. Ilpu BepTHKanbHO# Ha-.

rpysxe 250 xH srpam6oBHIBaHHe B JHO KoTJaoBana 1,2 m® meGHA
ofecreunBaer yBeNuHueHHe Hecylle# crnocoBHOCTH (pymaverTa Ha
TOPU3OHTANBHYIO HATPYSKY C 82 ro 140 xH.

PesynbTaThl HCUBITAHHH CBHAETENLCTBYIOT Tak¥ke O BechbMa BHI-
CcOKoll Hecyllell cllocoOGHOCTH (YHIaMEHTOB B BHITpaMOOBAHHEIX KOT-
JIOBaHaX ¢ YIIHDEHHBIM OCHOBaHHMEM Ha T'OPH3OHTAJbHBIE HAI'DY3KH.

LI

NEHTOUHDLIE NPEPLIBUCTLIE HYHHZAMEHTHI

JleHTOUHbBIE IPephIBHCTBIE (BYHAAMEHTH B BEITPAMGOBAHHEIX KOT-

JIOBaHAaX XaPaKTEPH3YIOTCA TeM, UYTO KOTJIOBAaHH MOJ OGYyHIAMEHTH
" BRITPaMOOBHIBAIOTCS Yepe3 MHHHMAaJbHO JONYCTHMEIE PacCTOSHES,
TIPH KOTODPBIX HCKJIOYAIOTCS HENONYCTHMBlE BepPTUKAJbHBIE M TODH-
SOHTAJIPHEIE NIePEMeLeH sl IPYHTOB, COXPaHsercs NpasuibHas Pop-
Ma KOTJIOBAHOB, 00eCIeUHBAETCS CAHSHHE YIJIOTHEHHHX 30H HOM, OT-
LeNbHEIME KOTJIOBAHAMH B OOMHE MACcCHB B BHAE JIEHTH.

00 20 308.m

' 20
Prc. 63. 3aBHCHMOCTD T'OPH3OHTAJILHEIX HepeMEIIeHHH - OT
TTyGHHBl KOTIOBAHOB NDH PACCTOSTKUAX MEXAY HHMH: 0 ON
I—14m2—=1mM 3—08M \
80 \\
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/I,[M ] 2 3

, BHIIIOJIHEHHble HCCIIGHOBAHHS B Pa3jMYHEIX 'DYHTOBBIX YCJOBHSX
TI0Ka3aJd, YTO TOPH30HTAJIBHEIE B CTOPOHB! OT OCH KOTJIOBAHA M BEp-
THKaJ/IbHEIE BBEDX NMepeMEeNIeHHsI IOBEPXHOCTH IPYHTa BOKPYT KOTJIO-
BaHa 34BHCAT B OCHOBHOM OT TJIyOHHEI KOTJIOBAHOB H DPacCTOSHHS
MexJy HHMH (pHC. 63). MagcuMaJbHEe BeJHYHHE [OPH30OHTAIBHEIX
TnepeMelieduf HabJI04aI0TCA HENOCPEACTBEHHO y CTEHKH KOTJIOBa-
Ha, a BepPTHKaJbHBE — Ha HEKOTOPOM yIaJieHHH oT Hee. Ilo mepe
YMeHBINEHHS PacCTOSHHA MEXAY OTLEeNbHBIMH KOTJIOBAHAMH BeJH-

YHHBI HepeMEHIEHI'IfI BOSp’_aCTaIO’I‘. OILHOBpEMeHHO C YVBEJIHYCHHEM TI'O- -

PH3OHTAJBHEIX NePeMEIleHnHl IPOUCXONNT PASYNNOTHEHHE BEPXHEro

CJIOA TPYHTA, COHpOBO}KILaIOHIEECH pu I‘OpHBOHT&JIbeIX rnepeMernie- .

Hugx cebime 20 cM NMOSBJIeHHEM B HEM TpeIlHH.
PasBuTHe BepTHKAJbHHIX H, I'VIABHEIM 00pasowM, ropasoHTaerHm\
THepeMelleHHH HA Y4acTKaxX IPYHTA, PACITONIONKEHHHX MEXKAY OTAeb-
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HBIMH KOTJOBaHaMH, POUCXOLHT BCJEACTBHE OTCYTCTBHS AOCTaTOU-
HOTO OTIOpa TPYHTa CO CTOPOHBI GJIH3PACIOJONKEHHOIO KOTJ0BAHA.

‘Ha uHTEHCHBHOCTh Pa3BUTHS BEPTHKAJBLHHX H IOPH30HTAJbHHIX
nepeMeleHds CYIeCTBEHHO BJHAIOT (H3HKO-MEXaHHYeCKHe Xapak-
TEPHCTHKH T'PYHTOB, SHEePTHsA yAapa, popma u pasMepsl TPaMOOBKH.
Ilpu noBHIIeHHH 06BEMHOR MacChl CKeJleTa, BJIaXKHOCTH Bhbilue ONTH-
MaJibHO#, CTPYKTYPHOH NPOYHOCTH I'DYHTa, SHEPTHH yAapa, nJjoma-
i TpaMGOBKH U, B 0COOEHHOCTH, ee IIHPHHE BePTHKAJIbHbIE H TOpH-
30HTaJbHblE NepeMellleHns IOBEPXHOCTH I'PYHTA BOKPYT KOTJOBAHOB
BO3pacTaloT. .

C yueToM [OIylieHHs I'OPH3OHTAAbHHIX NepemelleHHH xo 10 cm
H COXPaHEeHHs NPaBHILHOH (OPMLI KOTJIOBAHOB IO AAHHBEIM BHIIOJ-
HEHHBIX MCCJeN0BAHUE MHHMMAJbHBIE PACCTOSHHA JIOBEPXY MEXAY
KoTJoBaHaMu paBrsioTcs 0,4—0,8 bgp.

IIpu BHITpaMOOBHIBAHHH KOTIOBAHOB C IIPOMEXKYTOYHEIMHA PACCTO-
AHAAMH He GoJiee 1,2 b, TPOHCXOAUT CMBIKAHHE 30H JOCTATOUHOTO
yILUIOTHeHHst (CM. puC. 57, 8). IIpH 3TOM 30HBI AOCTATOYHOTO YMHJOT-
HEHHs M 30HB PAcHpOCTPAHEHHS YIJIOTHEHHA COXPaHSAT OOBIYHYIY
tdopMy B BHIe YCEUEHHOro 3JIJHIICOHIA, KOTopas Ha6mo,rlae'rc51 y
OJIHHOYHEIX KOTJIOBAHOB. ,

PesyibraThl HCCAEJOBAHHA IO CO3JAHUIO YUIHDEHHH B HUXKHEH
YacTH KOTJOBAHOB, H3yuyeHHI0O (opM H pasMepoB leGeHOYHOH HO-
LyukH, ofpasyioleics HAXKe XHa KOTJIOBAaHOB, IIOKA3aJH: C YBEJH-
yeHnem oObeMa IieOHS YBEJHUYHMBAIOTCH pasMephsl 0 raybnse U B
Iage neOGeHOUHON MOLYIIKH; 3

B HACBUIHBIX IPYHTaX PHIXJOTO CJOXKEeHHs IJyOuHa KOTJIOBAHOB
IpH OAMHAKOBHIX 0DbeMax 3aCHIKM HEe3HaYUTeJbHO BiHsSeT Ha dop-
MY H DasMepHl YUIHDEHHS KOTJOBAHOB H Ie6eHOUHOH NOIYLIKH;

IpH BTpaMOoBaHHHM IeOHA B I'PYHT 3HAYHTEJNbHO NOBHLILIAIOTCA
obbeMHasl Macca cKeJera I'DYHTa, a TakKXKe JHaMeTp # rjybuHa yu-
JIOTHEHHOH 30HEI IIOJ, KOTJIOBAHAMH.

Hccnenosanusi ocajok JIEeHTOUHBIX NPEPEIBHCTHIX (DYHIAMEHTOB
BHIIOJIHAJIACE IIyTeM HCIIBITAHHS ONEITHEIX (PYHIAMEHTOB B HaTypaJb-
HYI0 BeJHYHHY CTAaTHYECKOH Harpysko#l B pasJHYHHX paHoHax
CCCP. Huxe npuBoaaTcs pe3y/bTaThl OAHOI'O H3 HCIHITAHHH B Ha-
CHIIIHBIX LPYHTaX, COCTOSIIMX H3 OJHOPOAHBIX JIECCOBHIX- CYTJIHHKOB
TOJIIKHON 7 M. ®parMeHT JIEHTOYHOIO IIPEPEIBHCTOrO (pyHJAMEHTa
cocTosla H3 Tpex GyHAaMeHTOB pasmepoM B miaHe moHusy 0,9<0,9 u,
nosepxy [,IXI1,1 M » ray6uno#t 0,9—1,0 M. Paccrosinusg mexny
¢ynnamenramu noeepxy 1 M. Kaxkunfi pynpamenT zarpyxanu pas-
JeapHO. [lyia conocraBieHHs] pe3yabTaToB OZHOBDEMEHHO HCHBITHIBA-
JH TAKHX e PasMepoB OTJeJbHO crosimuii ¢ynpament. Ocanxu
(pparMeHTa JIEHTOYHOIO (yHAAMEHTa 32 CUeT B3aMMHOTO BJIHSHHS
onuoro Ha japyro# (Kpusele [—3 puc. 64) oxasmBaroTca B 1,3—
1,8 pasa Gosblie ocafoKk OTJENbHO CTosimero gyHnamenta (KpHpas
4 puc. 64). Ilociie HacTymIeHHd TpeAena NPONOPUHOHANLHOCTH 32
CyeT B3aMMHOIO BJHSHHS OCaJKH YBEJHYUBAIOTCA 60Jiee HHTEHCHBHO
10 CPaBHEHHIO ¢ OCAIKaMH OT/JeJbHO CTOALLEero PyHAaMeHTa.
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Ilo pesyanaTaM HCIOBTAHUA OXHHOYHOTO (byH;LaMeHTa MOJIYJIH
AedopManHH TpyHTA B OCHOBAHHH BHITPAaMGOBAHHOIO KOTJIOBaHa
B BOJNOHACHIIEHHOM COCTOAHHH npu nasienusx 0,24; 0,48 u 0,6 MIla
COOTBETCTBeHHO paBHsoTcest 28,5; 17,2 u 7,5 Mlla, STH JaHHBlE IIO-
Ka3hBaIOT, YTO IPH BHITPAMOOBEIBAHHH KOTJIOBAHOB B HACHIIHHIX
TPYHTaX, COCTOSIIIHX M3 JIECCOBHIHEIX CYTJIMHKOB, NaBJieHHE NO TO-

0 92 04 868Mla

: 40f N
Puc. 64. I'padrg 3aBHCHMOCTH OCANOK JEHTOUHBIX HpephHl- \'\\4
BHCTHIX (YHIAMEHTOB B BHITPaMGOBAHHBIX KOTJIOBaHAaX OT  §) \ ;
HarpysKH. " \\
. 20 PYA
760 Y
S, "

IOMBE OTAENbHO CTOSMIUX (PYHAAMEBTOB B OTHOILUEHHH HCKJIOUEHHS
TIOBHIIIEHHBIX OCAJOK. cjenyeT NpHHuMaTh He Gogee 0,45 MIla. Mo-
oyJan neopMalud rpyHTOB Noh dyHzameHTamH (cM. puc. 64, KpH-
BHe /—3), BXOAANUMH BO ¢(parMeHT JEHTOUHOrO IIPEPHIBHCTOrO
¢yHnaMeHTa, IpH 3THX XKe AaBJEHHAX Ha TPYHT OKASHBAIOTCA COOT-
'BETCTBEHHO PaBHEIMH 14,5—11,5 MIIa. :

NPOEKTMPOBAHME

IIpoexT dpynaaMeHnToB B BEITpaMOOBaHHEIX KOTJIOBaHAX paspaba-
THIBaeTCcd Ha OCHOBE MAaTEePHAaJIOB HHIKEHEPHO-IeOJIOTHYECKHX H3HI-
CKaHH#, IIJIaHOB, pa3MepoB 3JaHHi, Harpysok Ha (pyn,uamemm
H JOJIXEH COAEPKATh:

— I1aH OTPHIBKH KOTJIOBaHA NOJ 3JAHHE HJIH COODYXKEHHE;

— pasMepH B IJIaHe H IMIyOHHY BHITPaMOOBaHHBIX KOTJIOBaHOB;

— pasMephl, BHICOTY cOpachBaHHs TPaMOOBOK;

—— BJIaXXHOCTh I'PYHTOB, a NIPH HEOOXOJHMOCTH MOBHINEHHUSA ee 10
ONTHMAJIBHOTO 3HaYeHHs — Tpebyemoe KOMHIECTBO BOIBL;

— ODHEHTHPOBOYHEE Pa3MepH YIJOTHEHHOH 3OHH;

— MHHHMAaJbHO LONYCTHMBIE PACCTOSHHS MEXKJAY KOTJOBaHAMH;

— pasMepHl yUIHpeHHH B OCHOBaHHH, 00bEM XKECTKOT'O MaTepHa-’
Ja, BrpaMO0BEHIBA€MOro B JHO KOTJIOBAHA;

— pacyeTHoe 3HauEHHE NPOYHOCTHHIX XapaKTEDPHCTHK H MOAYJS
IehopMalHH YIJIOTHEHHHX TIDPYHTOB, BEJHYHHY pAacyeTHOrO0 HAaB-
JIeHHS;

— TpefoBaHHSA IO TEXHOJOI'HH NMPOH3BOACTBA, KOHTPOJIIO Kauect-
Ba pabor.

KorsoBaH 1mopn 3gaHHe HJIM COOPYIKEHHE OTPLIBAETCA J0 OTMETKH
OCHOBAHHS 10J1a, C KOTOPOH NOJKHE BEITPaMGOBEIBATHCS OTIENbHEE
KOTJIOBAHH €O cpesxoﬁ PACTHTEJBHOr0 H HACHIHOIO TPYHTOB IIpH
coJlep:KaHHH PaCTHTENIbHEIX ocTaTkoB GoJsiee 0,05 mo Becy.

Ilpu yxkJIOHAX MECTHOCTH NJIAHHPOBKA AHA KOTJIOBAHA BHINOJIHS-
ercsd IyTeM NOACHIKH MEeCTHOTO IJIHMHUCTOI'O TPYHTa ONTHMAaJbHOM
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BJIA3KHOCTH C YIJIOTHEHHEM ero 10 0GbeMHOH Macchl ckesera 1,55—
1,6 t/m®. TonmyuHa NOACHIIKH He LOJJKHA IPEBHINATL BEIHYHHBL
Raon == Ry + 1,8bcp + By (144)
rie h, — ray6uHa BHTpaMOOBBIBaHHS KOTJIOBaHA; b, — LIMPHHA
BHITPaMGOBAHHOrQ KOT/IOBaHA B CPeJHEM CeyeHuH; Ay, — ToJIIUHA
VIIHpeHHS H3 XKeCTKOI'o MaTepHaJa.
®yrpaMeHTH B BHITPaMOOBaHHBEIX KOTJOBaHAaX B IJIaHE JJIsS Kap-
KACHHIX 3JaHUf pacrlojaraloTcsi B COOTBETCTBHH C IIAHOM KOJIOHH,
HCXOZS M3 TOro, 4ToOH MHOJ KaXKAyI0 KOJOHHY BHTPaMOOBHIBAJCA

Puc. 65, OyHmaMeHT B BHITPaMO0OBaHHOM KOTJIOBAHe B
ABa CJaefla y OCagoyHOro WBA.

OTHeNbHB (YHAAMEHT, a NOJ, CIapeHHBIe KOJOHHB y AedopMaiu-
OHHBIX IIBOB — B fiBa caefa (pHc. 65). ‘

B GeckapKacHBIX 31aHUAX (QYHIAMEHTH B BHITPaMOOBaHHBIX KOT-
JIOBaHAX pacliofiaralorTcs Mo OCSAM CTeH Ha pacCTOSHHAX, olpeledse-
MBIX HCXOHOS H3 Harpy3oK Ha QYHAAMeHTH, IJIaHOB DacloJO¥KeHHS
cTeH, JJIKHH (YHAaMEHTHHIX 6ajioK, IPOUHOCTH IaHedeH TeXHHYec-
KOro IOAMNOJIbS, BO3MOXKHOCTH BHITPaMOOBHIBaHHS GJH3KO PacioJo-
JKEHHBIX KOTJIOBAHOB.

"Tlpn paccTosiHMSX B CBETy IIOBEpPXy MeXAy GyHIaMeHTaMH
Qyun =2bcp , OHH pPACCMATPHBAIOTCH KaK OTAEJbHO CTOsILHE, & NpH
Ay <2bcp ,. KAK JIGHTOUHBIE HPEPHIBHCTHIE. MHHHMANBHO HONYCTH-
Mble PACCTOSIHHS B CBETY LOBEpPXY MeXJY OTAEJNbHHIMH KOTJIOBaHAMH
JICHTOYHBIX TPepPHBUCTHX (HYHIAMEHTOB NIPUHHMAIOT DABHHIMH: NPH
NOC/IeIOBATEbHOM BHTPaMOOBLIBAHHKE KOTJIOBAHOB B OJHH 3Tal
Ay =0,8 bep , TPH BHITPaMOOBEIBAHHE KOTJIOBAHOB Y GeToHHpOBA-
HHH (YHIAMEHTOB B J[Ba 5Tala, T. €. 4epe3 OJUH (yHZaMEHT
Ay =0,5 b, . MuHEMaNbHOR PACCTOSIHHE B OCSAX MeXIy dyHIaMeH-
TaMH B BRITPaMOOBAHHBEIX KOTJIOBAHAX C YIIHDPEHHBIM OCHOBaHHEM:
_IOJIXKHBL OLITh HE MeHee 3 bep .

T'ny6una BEITpaMOOBaHHBIX KOTJIOBAHOB IPHHHMAeTCS HCXOAS H3
HeoOXonuMoi ryOHHEl 3a/102KeHus (GyHIaMeHTOB, a TAKXKe CBA3H HX
C KaHaJaMH, IPHIMKAMH, KOMMYHAKALHSIME.

dopma TpaMGOBOK B IJIAHE HPH BBITPAMOOBLIBAHHH KOTJIOBAHOB
nox oObluHble YHAAMEHTH! IIPHHUMAETCS KBaZpaTHOH, IPIMOYrofb-
HOH WJIM KDPYIJIOH C IJIOCKHM HJH 330CTPEHHBIM OCHOBAHHEM. Y KiOH
GOKOBBEIX CTEHOK TpaMGOBOK IpHHHMaeTcd B npegenax 1:15— 1:5.
Jinst BHTpaMOOBEIBaHUS KOTJIOBAHOB HOA (QYHAAMEHTH C YIIHPEHHHM
OCHOBAHHEM NPHHUMAIOTCA TPaMOGOBKH KBAaIpATHOH, LIECTHrPaHHOH
HJIH KPyrJyIoH (OPDMH B IJaHe C YIVIOM 3a0CTDEHHs] HHXKEEro KOHIA
60—90°. Tlpu Heo6XOAMMOCTH BOCHDHSITHS 3HAYHTEJbHBIX . FOPH30H-
Ta/bHBIX HArPY30K, a TaK¥Ke YBeJHUEHHS ONOPHOH IIola iy BepXHAH
4acTb TPAMOOBKH YUIHPSETCS NMyTEM yCTpo#cTBa pacTpyba.
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Bec TpamOoBKHM HasHauaercs HCXOAS H3 TOTO, yToOH yIesbHOE
CTaTHYECKOEe [aBJieHHe N0 OCHOBAHHIO TPaMGOBKH GHIJIO He MeHee
0,03 MIIa pas oObiuHEIX (6Ge3 ywHpenus ocHoBanus) u 0,06 MIla
Baa GYHAAMEHTOB C YHIMDEHHBIM OCHOBaHHEeM.

BriTpamMGoBHIBaHHE KOTJIOBAHOB IOJKHO HPOH3BOXHTHCS IPH OI-
THMaJbHOH HMAH OJiH3Ko# K Hell BJAXXHOCTH rpyHTa. OpHEHTHPOBOY-
HOE 3HaYeHKe ONTHMAJbHOA BiIaxHOCTH Wo AJA IVIMHHCTHX I'PYHTOB
npunumaerca Wo=W, (0,01—0,03), rae W, —BaaxHocTs Ha rpa-
HHIle PACKATEBAHHS, 4 HeoOXo HMOoe Konnqecmo BOAH AJIs HOJydYe-
HHSl ONTHMaNbHOA BIAMHOCTH IPYHTA NOJK KaXKAB KOTJIOBaH Olpe-
HReasercs mo ¢opmyne (138). : -

OyHRaMeHTH B BEITPAMOOBAHHBIX KOTJOBaHAX PaCCYHTHEBAIOT MO
ABYM TIPEAEJbHBIM COCTOSIHHAM:

IepBoe: N0 HecylleH CIOcOGHOCTH q)ynﬂamemoa GETOHHEBIX M XKe-
J1e300eTOHHBIX 3JIeMEHTOB; II0 Hecylledl CHOCOGHOCTH TpYHTa HOL
dynnaMenTaMH B BHTPaMOOBAHHBIX KOTJIOBAHaX C YLUHDEHHBIM OC-
HOBaHHEM; N0 YCTOHUYHBOCTH B cJydasx, KOorna Ha (yHIaMeHTH Iie-
peraloTcs TrOPH30HTAJbHBEIE HArPy3KH, IIpeBHINIAIONIHE -BePTH-
KaJIbHEIE;

BTOpOE: TI0 OCafXaM IPYHTOB B OCHOBAHMH; II0 TOPHSOHTANBHAIM
nepeMelleHHIM W yrJay MIOBOpOTa (bYHlIaMEHTOB OT HeACTBHA TOpH-
30HTAJNbHEIX CHJI H MOMEHTOB.

(dyHAaMeHTH B BHTpPaMOOBAHHBIX KOTJIOBAHAX C VIUHPEHHHIM OC-
HOBaHHEM II0 Hecyllefl CIIOCOGHOCTH TI'PYHTOB PAaCCUHTHIBAIOTCA MO
dopmyae

Ng 2| - (145)

-k

rie N -— pacuerHast BepTaKaJbHas HArpysKa, epefapaeMas na byn-
HameHT; P — pacueTHas HeCymas CoCOGHOCTb 'PYHTa B OCHOBAHHH,
‘HasplBaeMas B Ja/bHEAIIEM <HECYIIel COCOGHOCTRIO (DYHIAMEHTa,
ky — KO3(hHIKEHT HAZEKHOCTH, NPHHAMAEMO} PABHHIM IIPH ONpe-
_JlesleHHH Hecyllell cnocobsocTH dyHnaMmento pacuerom 1,4, a mo
ZaHHLIM CTATHYECKHX HCHHITAHUH ONHTHHX (BYHZaMeHTOB 1.

Ilpu pacueTe cTo6YaTEIX B JEHTOUYHHX HPEPHBUCTHX (QyHAaMeH-
TOB B BEITPaMOOBaHHBIX KOTJOBaHaX KpaeBble JABJEHHS IOJ HOIOLI-
‘BOR QYHIaMeHTOB IPH YCJIOBHH, UTO Pymwe << 1,2 R(1,2) ¥ Dygn >0,
onpenenanrcs no gopmyne (puc. 66) _ Lo

N+ G M —0,5qbcpht

- K
Prge =——p—+ W : (146)

rEe N — cyMMa BepTHKAJIbHBIX HATPY30K, AEHCTBYIOIHX Ha (yHAa-
MmeHT; G — coOCTBeHHHII Bec ¢yHmameHTa; F — miomany Qysia-
MeHTa B cpeinHeM cedeHMu Ha raybume 0,5 i, ; IM — cymma MOMeH-
TOB CHJI OTHOCHTEJbHO MOAOIIBH (PYHIaMeHTa; § — PeaKTHBHHIH OT-
nop rpyHra; be, — cpelHAs MHPHUHA QYHIAMEHTa B Ce4eHHH Ha IJay-
6une 0,5 h, , hx — riyGuna BLITPaMBOBaRHOTO KOTJIOBaKa; W — Mo-
" MEHT COI‘IpOTI/IBJIeHI/IH cpenHero ceueHnsl (GyHHZaMeHTa Ha rJIyGHHe
0,5 h, ; Ra, 2y — pacquHoe JaBJIeHHE HA OCHOBAHHA.
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PeakTHBHBIE OTIOP IPYHTa IO YNJOTHEHHBIM OGOKOBHIM CTEHKaM
BHITPaMOOBAHHEIX KOTJIOBAHOB IIPM IPHMMEHEHHH MOHOJHUTHHX (YH-
JAMeHTOB M GeTOHHPOBAHMH HX BPACHOpP HAa OCHOBE 3KCIIEPHMEHTAaNlb-

HBIX HCCJIeJ0BaHHH

. g=a-+bp, (147) .
e a=60 xkH/m2; 6=0,4; p — cpe;me'e JlaBJieHde B CeYeHHH (hyHI2-
MeHTa Ha raybusne 0,5 A, . -

3a pacuerHoe [aBJeHHEe Ha " 000
ocHopaHue ¢QyHIaMeHTa B BHI- A $
TpaMOOBAHHOM KOTJOBaHe IIpH- \VVAV,VAS E}
-8 S 2
HHMaeTCd MHHHMAaJbHOe 3Haue § A8 A
HHe JaBJeHHs, NOJYUeHHOe HC- v N ANV 077
: Q N S
X015 U3: S NAS R
pacUeTHOTO JAaBJieHHA Ha YI- /8 g
JIOTHeHHBIH I'PYHT. Ry, onpenense- RS S 0N R
moro mo CHull II-15-74 ¢ mc- § C} - S
NONb30BAHHEM NPOYHOCTHBIX Xa- /N /D
PaxTepHCTHK @i ¥ Cnp YIUIOTHeH- FVVAL/ S §J N/ S
HbIX TPYHTOB B BOZOHACHIIEHHOM §| 1240|17%] ™ V) R
COCTOSIHHH, /'} 17 {" Z
A
S S A~ m| | { s
7 R N S =
A T\ VAAY '\4‘_‘
E 7 s\ AN
= 8 8 ! 8
=] <$| & JARN VAN
= M SNy A
S S o =
= of
Ny S g ]
s L/ ’
|
= 700 200 g
3000 3000 N
REEEASN) 1 U z ®
Puc. 66. CxemMa k pacyery cronabua- Puc. 67. ®parmesT nJaHa pacnojaoxe-
TOTO (byﬂnameﬂ'ra B BbITpaMﬁoBaH- HUs q)yfmamemon B BbITpaMGOBaHHHK N
HOM KOTJIOBaHe: ’ KOTJIOBaHAaX IOJ NEBSTHOTAXKHBIH KPyn-
I — dpyHpaMedT; 2 — rpaHulla YIJIOTHEH- HOTIaHEeNbHBIH JIOM- Cepuu 83.

HOH 3OHBI. [—3 ~— COOTBETCTBEHHO (YHAaMeHTH HA Has

rpysky 800—1200, 400—800 u wmenee 400 kH;
. 4 — MecTHBIE POCTBEPKH.

pacyeTHOro AaBJ/IeHHS Ry, ONpeiesseMOro HCXo/sl U3 AaBJeHHS Ha
MOACTHJIAIOUIMH YIVIOTHEHHYIO 30HY IPOCAJOYHBLIE TPYHT €CTEeCTBEH-
HOTO CJIOKEHHsI HJIM ApYro#t cijol rpyHra mo ¢opmyne (88), B Koro-
poii HayaJbHOe MPOCAZOYHOE NaBJIEHHE pyp, NPHHHMaeTcs ¢ Koaddu-
HHeHTOM k==1,5 IpH ONpelesNeHHH Pnp O PE3YJIbTATAM KOMIIPECCH-
OHHBIX HCCJEZOBAHHE H £=1,2 N0 INTAMAIOBHIM HCHLITAHUIM.

®yHamMeHTs B BHTPaMOOBEAHHEIX KOTJIOBAHAX C YIIHDEHHBIM OC-
HOBAHHEM DAaCCUHMTHIBAIOT C YYETOM TOTO, YTO IIPH BTPaMOOBHIBAHHE
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HECTKOro MatepHasia B AHO BbITpaMﬁoBaHHOI‘O KOTJIOBAHa CO3aeT-

‘¢ ymupenue (puc. 57), umelomee (opMy mapa ¢ PALNYCOM Iyy

(umxke JgHa BHTpaMOOBAaHHOIO KOTJIOBaHa 3ajleraioT IeCyaHbe

TPYHTH € Yo ==1,60 1/M3 uan riamHEHCTHE C Tex =1,6 T/M83), uiH

JITHIICOHAA BPallleHHs ¢ COOTHOLIEeHHEeM nonyocen h,.,,,/rym =1,4—1,8.
Panuyc ymupenus ocHoBaHu#H

rew=kV Va ' (148)

rAe K — K03 PUUHEHT, YIATHBAWNEA HOPMYNY YUIHDEHHS H NpH-
HHMaeMBlH paBHBM s umrapa 0,62; sanuncoupa 0,53; V,, — ob6bem
BTpaMGOBAHHOTO »KECTKOIO MaTepHaja B JHO KOTJIOBaHA.

Papuyc yniotTHeHHOH# 30HH

. I
Fynn = 0,957y l/ _Joeym - (149).

Yew yon — Yex

Tieé Y. — cpelHee 3HaueHHe OOBEMHOH MacChl cKeJlera TpYHTa B
TNPHPOJHOM COCTOSIHHM; Ycx ynn — CPELHEE 3HAUeHHe 0GbeMHON Mac-

-CBl CKeJieTa YIJIOTHEHHOrO rpyHTa.

Hecymas cnocoGHOCTb (yHZAMEHTa B BHITPaMOGOBaHHOM . KOTJIO-
BaHe C YUIHPEHHHM OCHOBAHHMEM Ha BEPTHKAaJbHYIO HAarpysky olpe-
AensieTcss AJISl caydasl HOJHOTO 3aMauyMBaHHS IPOCAJOYHOrO IPYHTa
B OCHOBAHHMH KaK HaHMeHblilee U3 3HAUCHHH, IOJYUYEeHHBIX H3 CJeLYIo-
IHX Tpex ycnosnﬁ

Hecymte# COCOGHOCTH MKECTKOro Marepuana Py;

Hecymen CIOCOBHOCTH YIJIOTHEHHOrO TpyHTa Dy;

Hecymiefl CIMOCOBHOCTH MOJCTHIIAIONIEr0 rpyHTa D3,

Hecymas cnocoGrocts ¢pyHnaMenTa, HCXOAS H3 Hecylell cmocol-
HOCTH JKECTKOro MaTepHaja, BTPaMGOBAHHOIO B JHO KOTJIOBaHA,~

@, =mR,Fy, (150)

rie m— K03 dHUUUEHT YCIOBHE paGoTH QyHgamenTa, npAHAMaeMbiH
paBHBEIM 1; R, — pacyeTHOe CONPOTHBJIEHHE XKECTKOTO MarepHaJja,
nanHMaeMoe paBHBEIM 17151 1e6Hs, rpasus 10000 xH/m?2, xpynHo-
ro necka 5000 xH/m?; F,, — miiomanpb HHXKHeEro ceuenus GyHaaMeHTa.
Hecymas CIIOCO6HOCTI> dyHmamenra Io Hecymen CHOCOOHOCTH
YITIOTHEHHOTO CJ105
2—-m[mR Ry Fyy + hyuc, (flmf-i—zEk’C,) < (1581),
rTAe mp — Ko9(pdHIHEHT YcJaOBHE paGoTH YIJIOTHEHHOTO TPYHTa
mr=1; Ry — pacueTHoe CONPOTHBJEHHE YNJOTHEHHOro IPYHTa IOZ
BHITPaMOOBLIBAHHEIM B JIHO KOTJIOBafia KeCTKHM MaTepHaJIOM, ONpe-
Aensiemoe 1o tabi. 6; Fyy,— IUomanb MHONEepPeYysOoro CceueHHs YIH-
PEHHOT'O OCHOBaHHS; A, — BBICOTAa HAKJOHHOH vacTH (yHIaMEHTa,
HaxoJsuelcss B TPYHTE; U, — INepHMeTp NONePeYyHOro ceyeHns QyH-
JaMeHTa B ero cpejHell 4acTH; f; — pacueTHOe CONPOTHBJIEHHE TPYH-
Ta N0 OOKOBOH NOBEPXHOCTH HAKJOHHOH YacTH, TIPHHHMAaeMoe IO
TabJa. 7; m; — KoIQGUIHEHT yC/IOBHE PaGOTH IPYHTa 1O GOKOBOMN
HOBEPXHOCTH (pyHAAMeHTa, IPHHUMAaeMEli paBHEIM my =0,8; i — yx-
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JIOH BOKOBHIX CTEHOK (hyHAaMeHTa B Jloasx eluHunsl (npu i==0,025
ciaenyer npuHuMmath [=0,025); E — MoxyJsp nedopmalHH BePXHEro
CJIOSl TPYHT&, 3aJIeralollero B npejenax HaKJIOHHON YacTH QyHLaMeH-
Ta, oupejenseMblil IO pe3y/JbTaTaM KOMIPECCHOHHBIX HMCIBITAHHH
rPYHTA B BOLOHACHIIEHHOM COCTOSIHHMH; k' — K03((hHIHEHT yCIOBHI
paGotsl, npunuMaeMulii paBHbiM 0,5; &, — peosorudyeckuil xosddu-
IHeHT, TpHHEMAaeMblil paBHBIM 0,8. -

Tabauya 6
PacueTHoe COMPOTHBJIEHHEe YINJAOTHEeHHoro rpyHra R, , kKH/M?, npu nokasa-

I‘.r?yﬁxma oT Tene KoHcucrennum [/ L paBHOM

HOBEPXHOCTH

IO HH3A YIIH-

PEHHOTO OCHO-

BaHHSA, M 0 0,1 0,2, 0,3 0,4 0,5 0.6

2,0 6500 2900 2000 1400 900 700 500
2,5 7000 3500 2500 1750 1100 900 550
3,0 7500 4000 3000 2000 1200 1100 600
3,5 7900 4500 3400 2250 1400 1150 650
4,0 8300 5100 3800 2500 1600 1250 700
5,0 8800 6200 4000 2800 2000 1300 800

Tabruya 7

PacuerHoe conpoTuBiAeHne 10 GOKOBOH NOBEPXHOCTH f[. xH/»?, npyu

noKasaTesyie KOHCHCTEHOHH [

Cay6uua BLI- L

TpPaMGOBHIBA-
HHS, M

0,2 0,3 0,4 0,5 0,6

1,5 35 23 15 12 8-
2.0 42 30 21 17 12
2.5 45 32 © 923 19. 13
3.0 48 34 25 20 ©14
3.5 50 36 26 91 15
4.0 52 38 27 22 16

Hecymas cmocobHocth ¢yHxamenta P HA BepTHKAJbHYIO Ha-
TPYSKy Mo Hecylleli CTOCOOHOCTH IOJCTHIAEMOrO CJIOS ONPEALNSIeTCH
no gopmyne -

By = m [MeRoFyna + by tiep (Frm, + iEKC)], (152)

rge mg — Ko3(hOHIUHEHT YcJOBHE pabOTH, NpHHAMAEMbIil IpH
-paybrHe KOTIIOBaHOB 2; 2,5; 3; 3,5 M cooTBeTcTBeHHO paBHHIM 1; 1,2;
1,4 1 1,6; R,— pacueTHoe CcONPOTHBJEHHE MOACTHJAAIOMIETO CJOS
rpyHTa; Fyn, — TJIOIMAAb NONEPEYHOro CEeUeHHs YIJIOTHEHHOH 30-
HE,
- " Hecymas cnocoGHOCTb YIJIOTHEHHHX I'DYHTOB IO -(pyHIAMeHTa-
MH H BOKPYT HHX B BHITPaMOOBaHHBIX KOTJIOBAHAX ¢ YIUHPEHHBIM OC-
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HOBaHHEM. H4 TOPH30HTAJbHbie Harpy3KH H MOMEHTH ONpeJeJsercs
no gopmyJae

D=k, qbphy >

(153)

mek ——Koatp(pnuuem ycaoBuil paboTH, nanHmaeMmﬁ'paBHHM
0,8; g-—-peaKTHBHbIH OTIIOp TPYHTA, ONpefenasieMHH IO (bopMyJIe
(147); b, — cpenuss mupuHa ¢GyHAaMeHTa Ha rﬂyﬁnﬂe 0,5 Ay ;
h, — BrICOTA " pyHAaMeHTa, Ges yueTa 3aOCTPeHHOM uacTH; ZQ —
- cymma TOPH3OHTAJBHBIX CHJL, T. €. CUII, JeHCTBYIONIHX Ha q)yﬁ,uamem'
10 paccMaTpHBaeMoil OCH; M — CyMMa MOMEHTOB, JeHCTBYIOIHX
Ha (yHIaMeHT II0 paccMaTpHBaeMol ocH. g

NPOM3BOJICTBO PAEOT -

YeTpoHicTBO (yHIAMEHTOB B BRITPaMOOBaHHBIX KOTJIOBaHAX OCY-
IecTBJSeTCA IO TeXHOJOTHUECKHM CXeMaM IIPOH3BOjCTBa paborT,
BRJIIOUAIOIIHM: IpOBeJeHHe ONHTHEIX pafoT; OTPEIBKY KOTJOBAaHA
¢ IOyBJaXKHEHHEM I'DYHTa B HEOOXOJHMHX CJydasix; BHITpaMOOBbLIBaA-,
HHe KOTJIOBAHOB NOJ (hYHIAMEHTHI, BTPaMOOBEIBAHHE KECTKOTO I'PYH-
TOBOTO MaTepHaJa; IPHeMKY H IHOArOTOBKY KOTJIOBAaHOB RJf yCTPOH-
cTBa (DYHZAMEHTOB H BO3BeJeHHE (yHIaMEHTOB.

OnriTHEIe pabOTH BRJHOYAKT JIBa OCHOBHHIX 3Tana: OTPabOTKY
TeXHOJIO'MH BHITPaMOOBEIB2HHS KOTJIOBAHOB, BTPaMGOBEIBAHHE B JHO
HX JKECTKOro MaTepuasa W uyyeHnHe 3(G(MEKTHBHOCTH NPHMEHEHHH
¢yHIaMeHTOB B BEITpaMOOBAHHBIX KOTJOBaHax. Ha epBOM 9ralne
OINLITHBIX PaboOT OIpeReNIIoT:

cpelHee KOJHUECTBO YAapOB TPaMOOBKH, H ONTHMAJbHYIO BHCOTY
cbpachiBaHus A BETPaMOOBHIBAHHS KOT/JIOBAHOB;

IS GYHIAMEHTOB C YUIMDEHHHIM OCHOBAHMEM KOMHYECTBO H 00b-
eM 3aCHIIKH JKECTKOTO MaTepHalla, a TaK:Ke Heo6X0IuMoe YHCJIo Y/ia-
POB AJs1 BTpaMOOBEIBAHHS KaxKo# TOPIMH 3aCHITKH;

IJISE JIEHTOUHBIX IPEepPHIBHCTHEIX (YHIAMEHTOB — MHHHMAaJbHO HAO-
TYCTHMOE pacCTOSIHHE MEXJY ABYMS COCEIHMMH KOTJIOBAHAMH IIpH'
pasauyHON ray6HHe BEITPaMOOBLIBAHHS.

Ha Bropowm sTame onpenessioT 00beMHYIO MacCy CKeJleTa, BJjaxK-
HOCTB, IDOYHOCTHEIE XADAKTEPHCTHKH ¢ M ¢ YIJIOTHEHHOrO IPYHTA,
pasMephl YIJIOTHEHHOH 30HBI BOKPYT BEITPaMOGOBAHHOIO KOTJIOBAHA,
a TakKXe pasMepHl YIIHPEHHOTO OCHOBAaHHS NPH BTPaMOOBLIBAHHH B’
IHO JKecTKoro MatepHana. Kpome »70ro, B HEOGXOAHMBIX CJydasx
TIPOBOASATCA HCIHTAHHUS OMBITHHX (YHAAMEHTOB Ha BePTHUKAJbHBIE
H TOPH30HTaJbHBEIE HADY3KH H onpejesenue MonyJell nedopmanuu
VIJIOTHEHHEIX H HEYIUIOTHEHHBIX NPOCAMOYHBIX IPYHTOB IUTaMIaMH.

HcneiTaHusl ONBITHLIX (DYHAAMEHTOB BePTHKAJBHHIMH H TOPH30H-
TaJbHBIMH CTATHYECKMMH HarpyskaMH NPOHM3BOJSATCH, KaK IPaBHJIO,
JJIs1 HOBHIX DalOHOB, B KOTODHIX BIIePBble HAUHHAeTCA NPHMeHeHHe
¢GYyHNaMEeHTOB B BHITPaMOOBAHHBIX KOTJOBaHAX; HOBHX KOHCTPYKUHI
(yHIaMeHTOB B BHITPaMOOBAHHBIX KOTJIOBAHAX, HOBEIX KOHCTPYKTHB-

. HBIX ‘GXeM 3,ZIaHHH :
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KotsnoBaHm moj 3AaHHSA JJf yCTPOHCTBA HYJ/JIEBOrO LHKJIA OTPH-
BAalOTCA [0 OTMETKH OCHOBaHHs IOJIAa C MOJCHIIKOR B MOHHKEHHBIX
MecTax pesbeda MECTHOrO IJIHHHUCTOrO IPYHTA M YIUVIOTHEHHEM [0
o6beMHOH Macco ckeqera 1,55—1,6 /M8,

Brrrpam6oBbiBaHHe IIPOU3BOJHTCA BLOJIb OCeH 3JaHHS OTAe/bHbI-
MH y4acTKaMH Cpasy Ha BClo riiyOMHY KotsoBaHa. IIpu paccrosuu-
SIX B CBETY MeXAy OTAeNbHHMH (pynadmentamu menee 0,8 by (bp —
HmHpHHa TPaMOOBKH B CPeJHEM CeyeHNH)  KOTJOBAHH BHTPaMOOBH-
BAIOTCA yepes OJHH (pyHAaMeHT. BHTpaMboBEBaHHE KOTJIOBAHOB IO,
npomnyuieHsasle GyHZaMeHTH IPOHM3BOJAUTCH He MeHee yeM dyepe3 7
CYTOK IocJie OeTOHHPOBAHHS (YHAaMEHTOB B paHee BHITpaMOBoBaH-
HBIX KOTJIOBaHAX. -

KoryioBane BHITpaMOOBHBAIOTCA INyTeM IOCJAELOBATENBHOTQ
cOpacnBaHug TPaMOOBKH IO HAIpPaBJSIOUIEH IITAHTE C BHICOTH 3—
8 M. Ilpu srom BHIcOTa cOpachiBaBus TPaMOOBKH HasHauaerTcs U3
pacuera, 4ToOHl BeJHYHHA INOrpyKeHHs TPaMOOBKH 3a OHHH YAAp
He npesbimana 0,15 ray6HHE KOTJIOBaHA, HCKJIIOYAJNOCh 3ACACHIBaAHKeE
TpaMOOBKH, o6ecneynBasach COXpaHHOCTb CTEHOK KOTJOBAHA H T. IL

BrpamGoBLIBaHHE JKECTKOIO MaTepHasa B JHO KOTJIOBAHA MpO-
H3BOJAHTCHA, KAK IPaBHJIO, CPa3y Ke IOCJEe ero BHITPaMOOBHBAaHUA
0e3 H3MeHeHHS INIOJIOJKEHHS MeXaHH3Ma H HalpaBJjsiollefi IITAHTH.
IIpu nocienoBaTenbHOM BHIOJNHEHHH paboT ocoboe BHEMaHHE 0Opa-
IlaeTcs Ha TOYHOCTh YCTAHOBKH HallpaBJIfIolllell ITaHr'H B Tpam6oB-
KW B HX [IEPBOHAaYaJ/ibHOE NOJIOXKEHHE.

3acenka H BTpaMOOBHIBAHME 3KECTKOTO MaTepHaJja B BHITpam00-
BAHHBIA KOTJIOBAH IPOM3BOLUTCH OTAENHHEIMH MODUHSMH H3 pacyera
samoJiHeHds Ko1yiosada Ha 0,6—1,2 M o BHICOTe H BHIIOJNHSAETCH NMPH
HOZHATOH TpaMOOBKe MEPHHIMH €MKOCTAMH (HAIpHMep, KOBIIOM aB-
Tomorpysundka). Kaxjas IOpuHs MaTepHana 3achIlaeTcsi IocJe
BTpaMOOBHIBAHHA HMpelbiAylnel N0 IPOEKTHOH IrIyOHHBI KOTJOBaHA
HJIH OTMETKH, YKa3aHHOH B IIpOEKTe.

CMelleHHe MEHTPOB BHITPAMOOBAHHHIX KOTJOBAHOB OT IIPOEKT-
HOro INOJIOXKEHHs He NOJDKHO npeBhinaTh 0,1 ero WIHpHHEI NOBEpPXY,
a NPH HAJHYHH CTaKaHa IJs ycraHoBkH KoJioHHH 0,05. Ilpu HeBH-
IOJIHEHHH 3THX YCJOBHH mepel chayell KOTJIOBAHOB NPOH3BOAHTCH
COOTBETCTBYIOILAs NoApe3Ka OGOKOBHIX CTEHOK KOTJIOBAHA BPYYHYIO
¢ ylajleHHeM HJIH NOYIJIOTHEHHEM OCHIIalollerocsi TPyHTa Ha HHO
KOTJIOBaHa. ‘ :

QyanaMeHTH YCTPAHBAIOT Cpasy Nocje IPHEMKH BHITpaMOOBaH-
HEIX KOTJOBAHOB. YCTPOHCTBO- HX HAYHHAETCS C YCTAHOBKH H 3aKpell-
JICHHA -AapDMATYpPHHIX CETOK (KapkKacoB), a Takxke ONanyOKH BBICTY-
HaIUX YacTe#l THe3l U 3akJaJHBIX AeTanell GyHIaMeHTOB.

BeronnpoBanue GyHnaMeHTOB IPOU3BOAUTCH «BPACIOpP» GETOHOM
Mapke 200 min 150 o sapaHee yCTAHOBJEHHBIX OTMETOK Ha CTEHKAX
KOTJIOBAHA, OoNaJyOKH CTaKaHa WJIH CIEIHAJbHO YCTaHABJIHBAaEMBIX
NpHCHOCOGIEHHAX.

Bo u36exaHne 3acopeHHsi 6€TOHA PYHTOM QOAAyy €ro B KOTJIO-
BaH I1e7ecO00Pa3HO OCYIIECTBJATh IO JIECKHM HAKJOHHHIM JIOTKaM,
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!
mepeABHraeMEM ¢ OAHOTO KOTJOBaHa Ha Jpyrofl. Berorupymor ¢yH-
JaMEHTEl Ha BCIO BHICOTY JO TMPOEKTHO! OTMETKH BepXa. Homycku
H OTKJ/JOHEHHS BepXHHX noaepxnoc'ren (YHIaMEHTOB OT NPOEKTHOH
OTMETKH He HOJIKHH IpeBbmaTh =+ 10 mMM.

BrTpaMGOBEIBaHHE KOTJIOBAHOB B 3HMHee BpPeMs JOJIKHO IPOH3-
BOJAHTBCSH IIPH TaJOM COCTOSIHHM TpyHTa. IIpM mpomepsaHun rpyHta
Ha ray6uuy.Gosee 30 cM Ilepex HavajloM paboT MO BEITPaMGOBHIBA-~
HHIO KOT/JIOBAHOB INPOM3BOLHTCS €ro OTTAHBAHHE HA BCIO TOJIIUHY
MepP3JIOro CJIOS.

Tlepen BHITpaMGOBLHIBAHHEM KOTJOBAHOB CHET H JIeJl C IIOBEPXHOC-
TH TPYHTa B MECTaX HX PaclOJIOXKeHHs yAaJdioT. B mponecce npous-
BOJCTBA PaboT Mo BHITPAaMOOBLIBAHHIO KOTJIOBAHOB, BTpaMGOBHIBaA-
HHIO JEeCTKOro MaTepHaJa B IHO KOTJOBaHAa, a Takke GETOHHpPOBA-
"HHIO (YHIAMEHTOB He JONYCKAaeTcs TONajaHHue B KOTJIOBAH KOMbEB
CHera, JibJla, Mep3JIoro rpyHTa. - ‘ '

BrpamGoBhBaHHE KECTKOrO MaTepnasa B AHO KOTJIOBAHA B.3HM-
HHX YCJOBHAX JOJIXKHO IIPOM3BOILHUTBCSA TOJBKO IPH TAJOM COCTOSHHH
TPYHTA Ha JHE KOTJIOBaHA Cpa3dy Iocje €ro BHTPaMOGOBHIBAHHSI.
JKecTkuil MaTepHaJ, HCHOJb3yeMEIl JJIS CO3MaHHSA YIIMPEHHOTO OC-
HOBAHHS, INOJKEH HAXONHUTbCA B TAJOM HJIM CHIYYeM COCTOSHHH,

- Ilocne BHITpaMOOBEIBAHHS 10 NPOEKTHOH OTMETKH H BTPaMGOBHI-
BaHHA }ECTKOT0 MaTepHAaJ/Ja KOTJOBAaHH! JOJKHK 3aKPHIBATHCH yTell-
JIeHHBIMH KDPBIIIKaMH, ¢ TeM UYTOOB COXPAHHTH TaJOe COCTOSIHHE TPYH-

- Ta HA JHE H CTeHaX KOT/JIOBAaHOB N0 0eTOHHPOBaHHS (QYHIAMEHTOB.

"OTBIT YCTPOMCTBA

Hau6osee maccoBoe npuMeHeHHe QYHIAMEHTH B BEITpaM6GOBaH-
HBIX KOTJIOBaHaX IIOJIYUHJH IPH CTPOHTENbCTBE B ropone Habepex-
Hble Yennnl. [l KapKacHHIX 3[aHMi (MeTCafioB, MarasuHOB, KOMOH-
- HaTOB 'OBITOBOI'O OOCHYKMBAHHSA) B OCHOBHOM IIPHMEHSIOTCS CTOJG-
yaTele (QyHIaMEHTHl ¢ IJIOCKOH TIOAOINBOMH, & JJg XKHUJBIX HATH- H
JEeBSATHOTAXKHBIX KPYNHONAHEJBHEIX 3LAHHH C YIIHPEHHBIM OCHOBA- '
HHEM. _

®yHnaMeHThl B BHITPAMOOBAHHBIX KOTJIOBaHAX [Jf KapKaCHBIX
3aHH¥ B IJaHe KBajpaTHOH (OpPMH ¢ MHPHHOH mouHay 0,9—1,2 M,
nosepxy 1,2—1,4 m u BricoTokt 0,8—1,4 M. Pasmeps X HdsHayaau
HCXO/Sl H3 PACUETHOTO AABJIEHHS HA YNJIOTHEHHBI TPYHT OCHOBAHHS
no cpeanemy cevemsio 0,45—0,65 MIla. [nsa  ycTaHOBKH
KOJIOHH B (YHAZAMEHTaX BHINOJHAJH CTAKAHE COGTBETCTBYIONIHX
pasMepoB,

JIAs KUABIX KPYIHONAHEJNbHBIX MATH- U JEBATHITAXKHEIX: JIOMOB
($yHAaMeHTH B BHITPaMOOBaHHBIX KOTJIOBaHAX paclojaraiT o
OCSM HECYLIMX CTeH H 00s3aTesJbHO B MecTaX HX IepeceyeHHs H H3-.
Ja0oMoB (cM. pHc. 67). LIoKOMBHEE MAHENH TEXHHUECKOTO HOJMOJbS,
KaK TPaBHJIO, ONAPAIOTCS HeNOCPeJCTBEHHO Ha (bylmalvremm H JHAMb
B OTJeJibHBIX MeCTax NMPH HeAOCTATOUHO! IIPOYHOCTH NaHesaell BBHIIOJ-
HANUCh POCTBEPKH. PasMepsl GyHAaMEHTOB MO BepXy Ha3HAYaJIHCh
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C yueTOM OIHMpaHHs Ha HHX Tpex-ueThipex INaHeseH, HJs Yyero oT-
JesbHble HYHAaMEHTH BHINOJHAJIHCh C YIIHDEHHOH BepXHell 4acTbio.

JAs NATWSTaXKHBIX KPYNHONAHEJBbHHIX JOMOB cepur 464 BHY
(yHZaMeHTH B BHITPaMOOBAHHHIX KOTJOBaHaxX pacHoJaraioT Io
5 HIT, HA KaXAYi0 [IONepeuHylo och ¢ Harpyskoi 1o 950 kH.

PasMepnl GyHIaMeHTOB A/ NATH- H AeBATHITAXKHBIX KPYyIHODA-
HeJbHBIX 3JaHHH YHH(GHUHPOBaHH C ydeTOM JeHCTBYIONIHX -Ha HUX
HArpy30K, CO3LaHus HeoOXOAUMBIX IIJIOIa/lell ONHPAHHS maHelel Ta-
KuM o0pasoM, 4ToGB 00ecHeudTh BO3MOXKHOCTh BLITPAMOOBEIBAHHUS
BCeX KOTJIOBaHOB oJHOH TpaM6oBko# (pHc. 68). C mcrmonbsoBaHHeM

800 2000 500 , 200
/5%% Puc. 68. OcHOBHOH THI TpaM-
] = SR GOBKH JJI BHITPaMOOBHBAHAS
< I > I S S KOTJIOB2HOB MOJ MNATH- H Je-
N BATHSTAXKRHE KPYNIHONAHENb-
1IN HBlE JKHJBIE JOMa B TOpPOAe
690 1500 [HaGepexubie Heusr.
860. 2600
1970 3000
'9T0# TpaMOOBKH KOTJIOBAHH NOJ (PYHIaMeHTH ¢ Harpyskoii 800—

1200 kH BrITpaMbosEiBaJNCh Ha IayOHHY 2,5 M, a NOX HAarpysKH 10
400 xH — na 1,6 M. [lys oTZeNbHBIX (HYHIaMEHTOB C HeoOXOZMMON
IO Abl0 HX B BepxHel yactu F=1,1 m? BEITpaMOOBBIBAHHE KOTJIO-~
BAHOB OCYIIECTBJSAI0CH HA ray6uny 3,0 M.
B uensx NOBHILEHHsS Hecyllel cnocoOHOCTH (PyHIaMEHTOB B BHI-
. TpaMOOBaHHBIX KOTJIOBaHAaX NYTEM CO3JaHHS YIIHPEHHOrO0 OCHOBa-
HHSl B JHO UX BTPaMOOBHIBAJICS m,e6em; NPOYHBIX KaMeHHbe’nopOJl:
Uit QyHAAMEHTOB ¢ HarpysxaMH 800—1200 kH — 1,2 M3, 400—
800 xH — 0,6 M3,
Jo Hawaja IIHPOKOro NpHMEHeHHd (YHAaMEHTOB B BHITpambo-
BaHHBIX KOTJIOBaHaX OBbLI BHINOJHEH KOMIJIEKC Hay4HO-HCCJIeJOoBa-
TEJIBCKAX H ONBITHBIX PaGOT, KOTOpHE TOKasaJH, 4TO AJIs BEITPAM-
OOBHIBaHHSl 'KOTJIOBAHOB IOJ (PYHLAMEHTH C IJIOCKOH MOMOUIBOH
(Ges ymmupenus ocuosanus) TpaM60oBKOil. maomanbio 0,8—1,2 M2 Ha
ray6uny 1—1,2 m Tpebyercss 10—16 ymapos. BmTpaMéoBbIBaHHe
'KOTJIOBAHOB NOK PYHAAMEHTH ¢ YIIHDEHHBIM OCHOBAaHHEM Ha IJy6u-
‘By 2,5 M TpaM60oBKO¥ (CM. pHC. 68) obecrneynBajoch npu 8—12 yna-
‘paX, a BTpaMGoBHBdRNe KaXaoH HOpUHH -melHa obbemoM 0,5—
0,6 m® 3a 5—7 ynapos. :
Maccosoe npuMeHenne GpyHIaMeHTOB B BbITpaMﬁoBaHHbIX KOTJIO-
BaHaX B ropoje-Ha6epexisie Hennbl Hauasoch NPH CTPOUTENBCTBE
S TISITH- 1 IeBATHOTaXHBIX KPYTNHONAHENbHEX XKHJBIX JIOMOB Ha TeppH-
TOPHH, C/IOKEHHOH NepeciauBaroeiica ToNeidl U3 OTAENbHLIX CJI0eB
TOMIUHOH 0,56—5 M Cyryi#HKOB, cynecefl, MEJIKHX NBELIEBATHIX IECKOB.
Brina pa3paéoTaHa “TeXHOJIOTHSI BbITpaM6OBbIBaHHH KOTJIOBaHOB

B OTHX FPYHTOBI)IX YCJIOBHUAX.

. 174

.



OcooeHHOCTb paspaGoTaHHOH TEXHOIOTHH BbITpaVIéOBbIBaHHH KOT-
JIOBAHOB B IIECYAHBIX I'PYHTAX COCTOHT B TOM, YTO Ha HOJrOTOBJICHHOH
[IOBEPXHOCTH BHAYaJje OTCHINAIOTCH CJIOH CYIVIHHKOB C ONTHMAJbHOH .
BJIAKHOCTBIO H Me6Hs ToamuHoR 1o 20—40 cM, yepes KOTOpHE IIPO-
H3BOIAT BHITpaMOOBBIBaHHe Ha TIaybuny Xo 1,6 M. B mponecce
BHITPAMOOBLIBAHUSI CYIVIMHOK H Hle6eHb IepeMellnBaloTes U [0 CTeH-
KaM BbITpaMGOBaHHOrO KOTJIOBaHA co3jaeTcs 060J04YKa 13 mebeHod-
HO-CYTVIMHHCTOTO TPYHT, oGecrneunBalolas 3aJjaHayo $opMy KOTJIO-
BaHA W YCTOHYHBOCTb CTEHOK ero oT o06pymeHHs. Ilo mepe BHITpaM-
BOBBIBAHHS KOTJOBAaHA H YMEHBUIEHHS TOJIIHHE OBOJOYKH H3 IIE-
GeHOYHO-TAHHUCTOTO TPYHTAa B KOTJIOBaH uepe3 Kaxjwi 0,6—1,0.m
IOJCHINAIOT CJOH CYIJIHHKA H IeGHsS To# 3Ke ToamuHbL, Ilocne BHI-
TpaMOGOBHIBaHHS KOTJIOBaHA .HA 3aJaHHYIO MVIyOHHY JJIsl CO3JAHHS
YIUIHPEHHOTO OCHOBAHHA IPOU3BONAT BTPaMOOBLIBaHHE B ,zmo ero
1e6HsI OTAEAbHBIME TopuusaMu 10 0,4—0,6 m3.

dyHgaMeHThl O XKHJble JoMa 66TOHHpYIOT 6e3 onanyOKH B pac-
II0p €O CTEHKaMH BHITPaMOOBAHHOTO KOTJOBAaHa NYyTeM-. 3aJHBKH
IJIACTHYHOro GeToHa U3 aBTOGETOHOBO3OB.

B nponecce GeTOHHPOBAHHS B BEPXHeH 4acTy (ppr,aMeHTOB ycTa-
HABJAHBAIOT [[Be apMaTypHble CETKH IHaMeTpoM 6 MM ¢ sueHKaMmH IO
20 cm.

KoHTposp KauecTBa W IpHeMKa paboT 1o BbITpamﬁoBbIBaHmo
. KOTJIOBAHOB NPOU3BOAHJIH 1O INIyOHHE BHTPaMOOBAHHBIX KOTJIOBA-
HOB, 06’bemy BTPaMOOBAHHOI'O B JHO KOTJIOBAHOB INEOHS, HCIOJNHH-
TENBbHOHA cXeMe HX PacIOJIOXKEHHs B IJIaHe H 0 BHCOTe.

Hpn TIPOH3BOJCTBE paGoT B 3HMHee BPeMs OTTAHBAIOT npomeps-
KA cyIofi PYHTA HA BCIO €ro BHICOTY 3JEKTPOIPOrPeBOM Ha IIOIIa-
AH, B 2—3 pa3a mpeBblaomed IjIomans GyHIAMeHTa IOBEPXY.
dyngaMeHTH GETOHHPYIOT Cpasy Hocie BHTPaMOOBEIBaHHS KOTJIOBA-
HOB H BTpaMOOBLIBaHHS B JHO HX INeOHA C 3JIEKTPOIPOrpeBOM CBe-
IKeyJoxKeHHOro 6eToHa. '

B . mpouecce CTPOHTeNbCTBA ‘H 3KCIIyaTalluH Gosee 40 3paHui,
XapaKTepHUSYIOIIHXCS Pa3JHIHBIMH KOHCTPYKIHAMH, CXeMaMH, STax-
HOCTHIO, BHIaMH OCHOBAHHH M KOHCTPYKUMH (yHIZMEHTOB, BLITOIHA-
JIHCb CHCTeMAaTHYeCKHe TreoJle3HYeCKHe HabJIo/leHHs 3a 0CajiKaMH
$yunamenton. IlosyueHHble Pe3yabTATEL. HAOMIONEHHH IO3BOJHIIH
YCTAHOBHUTH YTO: :

OCaZKH ABYX-TPex oTa¥Kell KapKACHHX 3LAHWH JEeTCaloB H LIKOJI,
BO3BEJEHHEIX C TIPHMEHeHHeM OOEIYHHIX CTOJGYaTHIX (pyxmamem“os
HA VIUIOTHEHHHIX TAMKENEIMH TpaMGOBKaMH INpPOCaOYHEIX TPYHTAX,
usMensiorcs or 10 go 20 mM;

OCaJKH HATHSTAXKHHX KDYNHONAHENbHBIX XKHJHX JIOMOB CepHH
1-464 BHY, Bo3Be/leHHBIX Ha YIIOTHEHHHIX TAXKEJBIME TpaMGOBKaMu
TIPOCANOYHHIX T'PYHTAX C NIPHMEHEHHEM JEHTOYHHIX Q)ylmamemos
cocTaBasgioT 25—35 mM; .

OCAKH NITH U JEBITHITAKHBIX KDYNHONAHE/IBHHX 3aHHH CEPHH
1—464 THY u 83 Ha pymmamMenTax H BHITPAMOGOBAHHEIX KOTJIOBaHAX
H3MeHsTeA OT 12 MM o 40 Mm; . )

~
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OCaJKH [eBATH — LIeCTHA/IaTHITAXKHBIX XKHJIBIX JIOMOB Ha CBaii-
HBIX ()yHAaMeHTaX H3 3a0HBHBIX H OypoHaOHBHBIX cBal AiuHO# 10—
16 m 10—80 mm;

ocanku BceX 3fanuii B 1,5-—5 pas MeHbille NpPeIeNbHO AOMYyCTH-
MBIX.

"Hecmotpst Ha ciyvyan 3aMauyHBaHHSA NPOCALOYHBIX rpyHTOB HH B

_OJHOM 3JaHHH He HabJloJaeTcs HENOMYCTHMHX JedopMainnui
H TPellHH B CTeHKaX.

Tabauya 8

CMeTHast CTOHMOCTh

dyHAaMeHTH 6J10K-CeKIus, 2
THC. pyo. 1 2, py6.

Hesaruarascroie oma cepuir 83

CpaiiHpie H3 3a6uBHBIX cBaif ceueHHeM 30)30 cwm,

=10 M 21,1 10,3
»  u3 OypoHaOuBHHX, [=10—12 M (Ges pocT-

BEPKOB) 16,5 8,06

Jlenrounrle Ha YIJIOTHEHHBIX B JABa CJOS IIPOCAJ0U-

HBIX I'DYHTax 7,4 3,61

B BEITpaMGOBAHHBIX KOTJIOBAHAX C YIIHPEHHBIM OCHO-

BaHHeM . . 3,8 2,2
Hﬂmammnbte doma cepuu 1-464 BHY ‘

Jlentounrle Ha yIIJIOTHeHHbIX TAXKENBIMHI TpaMéOBKa-

MH TPYHTax 4,54 3,48
Cralinble ¥3 3a6UBHEIX cBail, [=8 M 11,45 8,8
B BLITpaMOOBAHNLIX KOTJIOBaHax Ge3 YIMHDEHHS 2,06 1,58

JJ19 OLEeHKH TeXHHKO-3KOHOMHYecKOH 3¢ ¢eKTHBHOCTH MEeTOJ0B
YIJIOTHEHHS! IIPOCAJOYHEIX TPYHTOB IO paspaboTaHHBIM IpOeKTaM
OBlyia NpoaHa/Iu3HPOBaHa CMETHAS] CTOMMOCTb Pas/IHUHBIX IPHMEHeH-
HBIX BADHAHTOB OCHOBaHHH M ¢yHIaMeHTOB AJA OJOK-CeKUHH NATH-
H JeBSATHITAXKHBIX KPYNHONAHEJNbHEIX 3JaHUH, a TaKXKe CMeTHas CTo-
HMOCTh GyHAaMeHTOB Ha 1 M2 nulomanu (ra6a. 8).

i neBATHSTAXKHBWIX KDYNHONAHEJbHBIX 3IAHHH IpUMeHeHHe
" IBYXCJOHHOrO YIJIOTHEHHS II0 CPABHEHHIO CO CBAaHHBIMH (hyHZAMEH-
TaMH H3 3a6HBHBIX cBall ofecHeunBaeT CHIKEHHe CTOMMOCTH B 2,85
pasa, a QyHILaMeHTOB B BRITPaMOGOBaHHBIX KOTJIOBaHAX C YILUHpEH-
HEIM OCHOBaHHeM B 5,5. JLJist NATHATAKHBIX KPYIHOIAHEAbHBIX TOMOB
IpHMeHeHHe YIVIOTHEHHS TSXKeJBMH TpaMOOBKaMH IO CPaBHEHHIO
€O cBafiHBIMH (yHIZaMeHTaMH I103BOJIAeT CHH3HTb CTOHMOCTb YCTpPOH-
ctBa ¢ynramentoB B 2,62 pasa, a YCTPOHCTBO (pyHIAMEHTOB B BhI-
TpaMOOBaHHBIX KOTJIOBaHAX B 5, b paaa.

OyHIaAMEHTH B BbITpaMGOBaHHblx KoryioBaHax B 1979 r. Gnlin
BEITIOJIHEHE! NPH CTPOHTENLCTBE MATH- M AEBSTHITAKHBIX 3JaHHi
 001eft mo/Ie3HOR MIomanso okono 186,1 Thic. M3, uTo MO3BOJIHIO
CHI/ISHTb CTOHMOCTb Ha 771,2 TEIC. py6. B rof,.
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Fnasa Xil. VI'I.HOTHEHHE ﬂPOCAﬂO‘-IHbIX rPYHTOB
HPEABAPHTEHBHHM 3AMA'-IMBAHHEM

OCOBEHHOCTH U OBJ‘lACTb I'I_PHMEHEHHSI METOAA

YHoTHEHHE NPOCAJOUHEIX JIECCOBHIX 'PYHTOB NPENBaPHTENbHEIM
3aMayHBaHHEM OCHOBHIBAETCS Ha yueTe CIIOCOOHOCTH HX IPH,3aMa-
YHBAHHH CaMOYILIOTHATHCS MOJ HeHCTBHEM COOCTBEHHOr0 Béca IPyH-

Ta. YIJIOTHEHHE NPOCAJOUHHIX TPYHTOB OT COGCTBEHHOTO Beca Ipo-
' HCXOJHT B pe3yJbTaTe, CHHXEHHS IIPOYHOCTH IPYHTOB HDH yBJaxKHe-
HHUH H NPOSABJIAETCH ¢ HeKOTOPo# rayOHHEL, Ha KOTOPO# HaNpsIKeHHS
OT COGCTBEHHOTO Beca BOMOHACHIIEHHOrG TPYHTA NPEBHIIAKT BelH-
YHHY HAYaJbHOTO MPOCAZOUHOro AaBieHHs. Besencrsue storo npes-
BapHTEJbHOE . 3aMaUUBaHHe ‘00eCleYnBAET YIJIOTHEHHE NPOCanoy-
HBIX TPYHTOB TOJIBKO B Ipeeiax. UX HIKHEH ToIy, a Bepxrme crnon
rpyHTa OCTaIOTCA HEYNIOTHEHHBIMH [41, 44].

Tpocajixe IpyHTOB 0T -COGCTBEHHOTO BeCa; BTOM UHCIE ropnaoﬂ-
TA/bHbIG MepEMENIeHns B HPOIecce. YIUIOTHEHHS] X TIPEABAPHTENb-
HbIM 3aMayHBaHHeM, TPOABJSIOTCA B NOJHOM COOTBETCTBHH C 3aKO--
HOMEPHOCTSIMH Da3BHUTHS IPOCALOUHEIX AedopManui.

B pesysibTare yIIOTHEHHs HPOCAJOUHBIX TPYHTOB NPEABAPHTENb-"
HBIM, 3aMaYHBaHHeM IIPOMCXOLHUT HOBHIIEHHE OGEMHOR Macchl CKe- |
JieTa IPYHTOB B HHIKHHX CJIOSX HO COCTOSIHHUS, COOTBETCTBYIOIIENO Ha-
IPAXKEHHOMY .COCTOSIHHIO OT COGCTBEHHOIO -Beca rpyHTa (pmc. 69)..
- CymecrBeHHO NoOBHINZeTcA ~ob6beMmas Macca ckenera (0,15
0,2 T/m3) ¢ ray6unsl 6—9 M, HaukHas ¢ KOTOpoH HaGmoxaercs mpo-
cagxa FPYHTA OT COGCTBeHHOro Beca. ITOBHIMIEHHE Yo B BerHHX
cnosx Ha 0,02—0,05 T/M3 npoacxonm‘ I1OJ_BJIH-

SIHHEM TOPH30HTAJLHBIX nepeMelleHuH, pasBuBa- 12 13 14 15 e e®

c Lo i3z -]
IOHUIHXCA TIpU npoca;:LKe TpyHTOB OT C060TBeHHO- S -
~ ro Beca.. - 4 >
O,lIHOBpeMEHHO c yBEJIH‘{eHHeM CTemeHH ILIOT- 5 72(
HOCTH -TPYHTOB NpH INPEJABAPHTENBHOM  3aMaud- __ gl L» -
BaHHH HOBbIIHaIOTCﬂ ux HpO'lHOCTHbIe xapaKTe- 10 ‘\~\
pPICTHKPI M CHHKAETCs CKUMaeMOCTh. - 12 At
: S
o . e N ¢
. ] . " . . . /ﬁ = . -
Puc. 69. Hsmenenne oGbheMHOH MAcCHl CKeJeTa IPYHTa 1O 78— )
riay6uHe Ha onmTHbX yyactkax IOTM3 B Huxonose: 20 X
. I —B ecTecTBeHHOM CcAOXKeHHM (RO 3aMauuBaHus); 2 B 3 — nodde < ( i
IpelBapHTeIbHOrO ‘SaMAavyHBAHHS Ha. DEPEOM M BTOPOM y4acTKaxX. 22 AN
. : - ! ﬁ,M -1 i

- HocJie okOHYaHHMS IPeABaPUTEIBHOIO 3aMauynBaHus H cTabHIH3a-
LMK NPOCAJKH YCTaHABJHBAETCS PaBHOBECHE MeXAy ACHCTBYIOIIHM
IaBJIeHHEM B MacCCHBe IPYHTa, ero IPOYHOCTHHIMH H Ae(opMAalHOH-
HEIMH XapaKTePHCTHKaMH B BOZOHACHIIIEHHOM cocTosnud.-Ho ¢ yse-~
JIHYEHHEM JaBJIeHHS, HalpHMep OT HarpyskH GyHIaMeHTOB; 5TO paB-
- HOBECHE HapyIIaeTcsl H B 30He pasBUTHSA JOMOJHHTENBHREIX HalpskKe-
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HHUM TPOHCXOJST HajbHelllee yIJIOTHeHHe W mpocaika rpyHra. Ilo-
© 3TOMY NpH liepefaue Ha MaCCHB YIJOTHEHHOTO I'PYHTa JONOHHTEb-
HHIX JaBJeHHH. OT Beca BO3BOAHMBIX COOPYKCHHH YIJIOTHEHHE
[IPOCAZOUHBIX TPYHTOB HPEeJBapHTeIbHLIM 3aMauHBaHHeM JOJIKHO
KOMGHHHPOBATHCS C JPYTHMH MeTOAAMH, MO3BOJISIONIMMH YCTPaHUTh
IpocafoyHble CBOMCTBA TPYHTOB B Ipefesax JAeGOPMHPYEeMOHR 3SOHHI
OT HATPY3KH (PYHAZAMEHTOR.

Jas. mosrHOrO yCTpaHEHHs IMpocaltodHbIX CBOHCTB I'PYHTOB Hpef-
BapHTeJbHOE 3aMaYHBaHHe NDUMeHdeTcs] B KOMOMHAIUHN ¢ APYTHUMH
* METOAaMH, HalpHMep C YIIOTHEHHEM TSIKeJBIMH TpaMGOBKAMH, yCT-
POHCTBOM TPYHTOBHIX NOAYWIEK H AP.

YHnoTHeHKHe TPOCAafOYHBIX IPYHTOB INpeJBAPHTENbHLHIM 3aMayH-
BAHHEM COIPOBOXKAAeTcs BOJOHACHIIEHHEM MAaCCHBA TPYHTa H Hpo-
ABJIeHHeM NpOCajJKH B Ipejesax 3aMaudBaeMOro yuacTKa H Ha OK-
pyaloliell ero TeppUTOPHH. B CBSI3H ¢ 5THM AaHHHE MeToJ HanboJee
nenecoobpasHo INPHMEHATh Ha BHOBb 34CTPaHBAEMBIX IIOLIAMAAX.
Ilpr npuMeHeHHH NpeABaPHTEILHOTO 3aMavYHBaHMS B 3aCTPOEHHBIX
pafoHaX JOJIKHBI BEIIOJNHATLCA MEPONPHATHSA 110 HCKIIOUEHHIO 3aMa-
YHBAHHA PYHTOB B OCHOBAHHH CYIIECTBYIOIIHX 3IAHHI.

B OTHOMIEHHH TI'DYHTOBHIX YCJOBHH YIJIOTHEHHE IIPOCALOYHBIX
TPYHTOB NpeJBaPHTENLHEIM . 3aMaYHBaHueM Uexecoo6pasHo NMpHMe-
HSTb TIPH BO3MOXKHHBIX IIPOCA/IKAX I'PYHTOB OT COOCTBEHHOro Beca 6o-
qee 156—30 cM,-3a/Meranuy cBepxy cyneceil H JerKHX CYTVIHHKOB, OT-
CYTCTBHH BOILOYHOprIX cJIoeB B Ipefesax YIJIOTHSIeMOH TOJINH, Ha-
JMYHH B HIKHEH YacTH ee JPEeHHDPYIOUIMX CJOEeB, o6ecneqn3alomm' .
OBICTPHH OTTOK CBOGOAHOMN BOXHL.

B 3aBUCHMOCTH OT KOHCTPYKIUHA IPOCKTHPYEMBIX 3JaHHH U COODY-
JKeHHH YIJIOTHeHHEe MPOCAJOYHBIX FPYHTOB NpeABapHTEeNbLHBIM 3aMa-
YHBAHHEM PEKOMEHIYeTcs NPHUMEHATH AJIS OTHOCHTEIPHO HETAXKENBIX
3JaEH#l, KOrja MOXKHO CPABHHTEJILHO NPOCTHIMH METOJaMH JOYIJIOT-
HATb TPYHT B mpefenax Gonpuoli wactu nedopmMupyeMmoil 30HH OT
Harpysxu ¢dbyHIaMeHTOB. -

SDDEKTUBHOCTD YTINNOTHEHHUA

S PeKTHBHOCTL YMJIOTHEHHSI NPOCANOYHKIX T'PYHTOB IIpeiBapH-
TENbHEIM 3aMAYHBAHMEM TPEXAEe BCEro ONpPENeNALTCH BpeMeHeM
NPOMAYHBAHHS BCEl MPOCALOUHO TOMIIK B CO3LaHHEM HaHOOJIee Oll-
THMaJIbHBIX YCJOBHE JJ15 CAMOYIIOTHEeHHS rpyHToB. Hanbosee cyme-
CTBEHHO YCKOPSIOTCS [IPOMadynBaHue IPYHTOB M CTaOHIH3allHs IPOCa-
IOouHBIX jJedopMauuii IPH YCTPOHCTBE JADEHaXXHHIX CKBaXHuH. DJja-
rojlaps HaJHYHIO APEHAXKHBIX CKBAXKHH, 320/ HEHHHIX fipeHHAPYIOIUM
MarepraJoM (CPeIHHM, KpYNHBIM IIECKOM, TpaBHeM, IneOHeM H T. 0.)
H pacnoJiokeHHbIX Ha paccrosduax (10—25) d (d — amamerp cksa-
JKHMH), JOCTHraercs JOCTATOYHO pPaBHOMePHoe H GoJiee HHTEHCHBHOE
TNPOMAUYHBAHHE TPYHTOB, COKPALIAETCH 30HA PAaCTeKaHHT BOAH
B CTODOHBHI, 00eceunBaerTcs BOSMOKHOCTb BHXOJA Yepes HHX BOS-
JyXa W3 TOJIIH I'PYHTA IPH BBHIKHMAHUH €r0 BOJOH, CHHKAeTCs BO3-
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MOXKHOCTb IlepeyBJaKHeHHS TI'PYHTA A0 II0JHOTO BOJOHACHIIEHHST,
yCKOpsieTcsl OTTOK M3 TPYHTA cBOOOJLHOH BOABL MOCTE NpeKpanleHus
3aMauyuBaHUsA H, TEM CaMBLIM, CHHXaeTcs BJaxKHOCThb T'PYHTOB, 0CO-
OEHHO B BepxHell yacTH 3amaykBaeMol Tosu. Bee sTo crmocobeTBy-
€T co3fauuio HaubGojee GJaroNpHATHHIX YCJAOBHHA IS CaMOYIJIOTHE-
HHS IIPOCAJOYHBEIX TPYHTOB OT WX coOcTBeHHOro Beca. [lo JNaHHEIM
BBINOJHEHHEIX HCCJIEJIOBAHHA M ONbITa IPHMEHEHHS INpelBapHTENb-
HOTO 3aMauyWBaHHs, YCTPOMCTBO JAPEHAXKHBIX CKBa)XMH COKpalaer
BpeMsl IPOMAauyHBaHHs TOJAIIH rpyHTa B 1,3—1,6 pasa, npuBoOmuT K
YBEJNHUYEHHIO IpOocajoK rpyHTOB B 1,1—1,4 pasa u yckopsieT cHHKe-
HHe BJIaXKHOCTH B BepXHell 4acTH NOCHe NpeKpalleHus 3aMauuBanus.

B npoiecce AIUTENBHOrO H HENPEPEIBHOIO 3aMaYHBAHHUS TPYHTOB.
Ha IIOBeDXHOCTH KOTJIOBAaHA 00pasyeTcs IJIHHHCTasg NMPOCHOHKa TOJ-
mHHol o 1—3 cM, KoTopas B 3HAYHTENbHOH Mepe CHHXKAeT HH(UIIb-
Tpanuio BoAsl. JocraTouHo 5§ ¢peKTUBHEIM MepPONpHATHEM IO CHHXKE-
HHIO KOJBbMAaTalliM JHA KOTJOBaHA IIPH OTCYTCTBHH JAPEHAXKHBIX
CKBaXWH fBJSETCS YCTPOHCTBO APEHHPYIOUIETO CJIOS TOJIIHHON 6—
10 cm w3 mecuaroro rpynTta. IIpr Hannumu Ha nHe KOTJIOBAaHA Iec-
YAHOTO CJIOA B NPOLEcce 3aMauYHBAHHS XOTS H HPOHCXOJHT 3aHJIH-
BaHHE ero INIHHHCTHIMHM YaCTHLAMH, HO TeM He MeHee (HJIbTPALMOH~
Hasl COCOBHOCTh COXPaHsIeTCss NOCTATOYHO BHICOKOH.

HauGonee GiaronpusTHEE YCJIOBHS TPOSBAEHHS NPOCALOK IPYH~
TOB OT COOCTBEHHOTO Beca CO3MAIOTCS B CJIyYadX, KOrA2, CTENEeHb
BJAXHOCTH HX noBbuuaercs po 0,75—0,85. Tlpu srtofi cremenn
BJIAXKHOCTH™ TIIpOYHOCTHEIE
H  JgedOpMalLUOHHBIE  Xa-

; [izunr o8 - -
PaKTepUCTHKH IIPOCATOYHHBIX T | Z

. . Gemadoy [ioados Tdexadps 1AnBopb [Pelipans] Mapm Yedn
PPYHTOB CHHXKAIOTCA IO MHHH- m[:),—/( 4"{[\\ z —] : sl |

MaJbHO BO3MO2KHBIX BEJHYHH,

N B3

| 112 a

4 YacTHYHOE 3aNOJIHEHHE TOP ?Wl \\ P—t— ||

rpyHTa BO3LyXoMm crmoco6erBy- W N -
R

€T OTHOCHTEJbHO OBICTpOMY i D e S e g SO 1

- /"ﬁl
nporexanuio gedopManuit yu- olSmts Inetfh

JIOTHEHHs. B ciydae MONHOTO  pye 70, rpagpux NpOCazOK MOBEPXHOCTHEIX:
3aloJHeHHA IOPp TpPYHTA BO- (I 44) u rayGHHHBIX Mapok, YCTaHOBJIeH*
JIOH KOHCOJHAALHS BOJOHACKE-  HHX Ha raybunax I'6, I'9, I'l2 u T15 M

IIeHHOTO TPYRTa CBs3aHa ¢ OT- BO BpeMeli:
SKATHEM H36bITOLIHOI'71 BOAB H 1—3 — 3Tann! 3aMavHBaAHHA.
nporekaer B 6oJiee LIHTENb-

HEIE CDOKH. -

OnrumaJjbHbIE YCIOBHS [IJS1  CAMOYMJOTHEHHS npocanoqﬂmx
TPYHTOB B Npollecce NPeJBaPHTENbHOr0 3aMaydBaHusi obecrneynBa-
JOTCSI PaspHIBOM CIJIOMIHOIO (HABTPALHOHHOrO IOTOKA NYTEM Ilepe-
'PHIBOB B IIOfaue BOABI, YCTPOHCTBA JPEeHaXKHHIX CKBaXXHH. B 3sTOM
OTHOILNEHHH XaPaKTePeH ONHT YIJIOTHEHHS IIPOCAJOUHLIX TPYHTOB Ha
HJIOajKe CTPOUTENbCTBA MATHITAXKHOFO KPYHNHOIAHEIbHOIO XKHJIO~
ro goma B 3amnopoxbe (puc. 70). IlpenBapuresbHoe 3aMauuBdAHHE:
BRINOJIHSJIOCh B KOTJOBaHe pa3MepoM B mjaHe 16X 112'M, cocrosamum
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H3 JBYX KapT, B HECKOJIBKO 3TAlOB, IPHYEM Ha Kax<JAOM H3 HHX BOJA
u3-32 ee HeJ0CTaTKA N0/aBaNach ¢ nepephiBaMu Ha 2—3 nud. IIpo-
caZka IPyHTa OT COOCTBEHHOro Beca Hauasach yepes 10—12 puedt
noc/e Hayajla 3aMauyHBaHHA H JOCTHIVIA MaKCHMaJbHON HHTEHCHB-
HOCTH pasBHTHs (7 MM/CYTKH) K KOHILy NepBOTO 3Tala 3aMayHBa-
uus. Tlocae npexpamienns 1-ro aTama 3amMayuBaHusd, KOTLa B KOTJIO-
Bag Gplyio. mofgano okoJo 0,7—0,8 pacuerHoro KOJHYECTBA BOJH,
HHTEHCHBHOCTh TIPOCAJOK BO3pocia A0 9 MM/CYTKH H IPOMCXOIHIH
OHH, B OCHOBHOM, 34 CUET CXKATHS CJIoeB ¢ rayounsl 12—15 m nupH
CcTeKaHHH BOAB BHH3. [IoBTOpHOE 3amMayHBaHME TPYHTOB Ha BTOPOM
¥ TPETheM »STanax He INPHBOAMJO K NOBBILUEHHIO HHTEHCHBHOCTH
pas3BHTHS IPOCAJOK B Npolecce 3aMayHBaHHS H HEKOTOpPOe MOBLILIe-
HHE CKOPOCTH NpOocajok HabJiofanoch JHIIb Iocje MNpeKpallleHHd
HOJaul BOJEBI, T. €. KOTJa Co3AaBajiuch HaunboJee oNTHMaJbHbIE MO
CTeNeHH BJIaXHOCTH YCJIOBUSA AJISl CAMOYIJIOTHEHHS I'PYHTOB. A

CymectBeHHOe BiHAHHE Ha 3¢ eKTHBHOCTh YIIOTHEHHS IIpoca-
JNOYHBIX CPYHTOB IIpeABapHTENbHEIM 3aMauHBaHHEM OKa3BIBAIOT IJIO-
ajab, H rJiaBHEIM 06pa3oM, IHPHHA OJHOBPEMEHHO 3aMauHBaeMHX
KOTJIOBAHOB. 3a CUeT B3aHMOJEHCTBHS YBJAXKHEHHOTO W HEYBJaXK-
HEHHOTO MAaCCHBOB TPYHTa NOJIHAst HpocajKa IPYHTOB OT COOCTBEH-
HOrO Beca HpPOSBJISETCS TOJbKO IPH IMHPHHE 3aMaydBaeMoH mJolna-
Iou b, 6M3KON K BeJHUMHE NpocafouHoll Tosmu I, B cpennell yacTu
KoTJioBdHa. KpoMe TOro ¢ yMeHbUIEHHEM IIHDHHB 3aMayHBaeMOro
koTnoBaHa (mpH b<H) CHHXKaeTcs HHTEHCHBHOCTb NPOMAauYHBaHHS
TOJIINM NPOCaJOYHEIX TPYHTOB, NMOBHIIIAETCS I'MyOHHA Anp, C KOTOPOH
HpOSIBJISIETCS NIPOCafKa I'PYHTa OT COOCTBEHHOTO Beca, ee HayaJo.

3HayuTeJbHOEe MOBHINIEHHe 3¢ (EeKTHBHOCTH YIIOTHEHHS Mpoca-
XOYHBIX TDYHTOB IpeJBapHTEJbHbIM 3aMauHBaHHeM Ha HeOOJbHIHX
miomansx (b<H) moxeT GHTb JOCTHTHYTO NyTEeM YCTPOMCTBA NO
nepuMeTpy IMyOHHHBIX Npopesell MM YaCTH PACHOJOXKEHHBIX CKBA-
KMH [0 aHAJOTHH C OMHCAHHBIM B Iil. IV' yCKOpeHHBIM 3aMauHBaHU-
€M OTILITHBIX KOTJIOBAHOB /I ONPE/IeNIeHHs THIA TPYHTOBBIX yCaoBHH
O TIPOCAaLOUHOCTH.

IIpn ynjoTHeHHH npoca,uoqnmx IPYHTOB HpeABapHTENbHBIM 3a-
MaYHBAHHEeM HeoOXONMMO TaKiKe YUHTHIBATh 3aBHCHMOCTb IIPOCAJIOK
IPYHTOB OT COOCTBEHHOTO Beca, IJIyOHHEI KOTJIOBAHOB, NMPHBOAAIEH
K pasrpyske IpyHTa, CHHXKEHHIO BO3MOXHBIX NPOCAJOK H CTEIEHH
YIJIOTHEeHHs I'PYHTa. B ¢BA3H ¢ 3THM 4715 NOBHIIEHHS 3¢ (EKTHBHOC-
TH YIUVIOTHEHHS IPOCAJOUHEIX TPYHTOB NPEIABAPHTE/bHBIM 3aMAauYHBa-
HHeM KOTJIOBAaHbl HJISl 3aJUBKH BOJHI 1€71eCO00PasHO OTPHIBATH MH-
HHMAaJbHOM IVIyOHHHL

NMPOEKTHPOBAHME YIMIIOTHEHMUA

YnjoTHeHHe NPOCafOYHHIX TPYHTOB NpeIBApHTENbHBEIM 3aMauH-
BaHyeM NPOEKTHPYETCH ¢ yueToM oCoOeHHOCTell 3TOro MeTosia, a Tak-
JKe XapakTepa M 3aKOHOMEDHOCTeH DasBHTHS MNPOCAJOK JeCCOBHIX
TPYHTOB OT coOCTBeHHOro Beca. McXomHEIMH MaTepHasaMH A pas-
paGoTKH NPOEKTA CJAYIKAT:
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— Pe3yJbTaThl HHXEHEePHO-IeoJOrHYeCKHX HCCJAENOBAHHH IPYH-
TOB Ha y4aCTKaX pAaCIOJIOXKEHHS IPOEKTHPYEMBIX 3JaHHH H coopy-
JKeHHI;

— PasMephl, KOHCTPYKTHBHbIE 0c00eHHOCTH NPOEKTHPYEMEIX 34a-
HHH H COOPYKeHHil, a TakKe 0cOGEHHOCTH HX DKCIJIyaTallHH;

— TeHIIaH B MpeJesax IPOSKTHPYeMbIX H PaCHOJOXKEHHBIX 1no-
“GaH3oCTH CYLIECTBYIONHX SAaHHA H COOPYXEHHH C HaHECEeHHBIMH
,HEKEHEeDHBIMH KOMMYHHUKAIIASME,

B mpoekre ymiorHeHus NpocagoyHbX IPYHTOB npeABapmeanbm
3amaanaHueM JOJIXKHBL OBITh YKa3aHB: Pa3MepHl VILIOTHSIEMON IJ10-
Iajn, NiaH MJIAHHPOBKH KOTJIOBAHOB H OTHE/NbHBIX KapT JJIsi-3aMa-
YHBAHHA; METOJHUKA 3aMAaYHBAHHSA; IMIyOHHA H HeOGXOLHMOE KoJHYe-
CTBC BOJAH JJIA 3aMaYHBaHHA; cXeMa IPOKJIAaLKH BOJOBOJOB AJif 3a-
MaYHBAHUA C YKasaHHeM NOYHKTOB MOZaud BOJB Ha KaXKAVIO KApTy;
OXHAaeMble BEJIMYHHBI .IPOCAJOK TIPYHTA IO OTAENbHBIM KapTam:
MJIH [I0 KOTJIOBAHY B LJIOM; IJIAH PACHONOXEeHHS H KOHCTPYKIUS TO-
BEePXHOCTHHIX H TJAYOHHHBIX MAapOK; PEeKOMEHIAIHH 110 3aMayHBaHHIO
TPYHTa, BKJIIOYAIOIIHE OPHEHTHPOBOUHOE BpeMS 3aMayHBaHHs, Be-
JIHYHUHY YCJIOBHOH cTaGH/IH3aUNHK NPOCAKKH PYHTA M T. I.; METOXH
MOYIUIOTHEHHSI BePXHEro CJios IPyHTa B upefenax nedhopMupyemoH
30HH OT Harpyskd QyHIaMeHTOB.

B cBAI3H C TeM YTO NMPOCAJKH TPYHTA OT COGCTBEHHOrO Beca 3a-
BHCAT OT LIHPHHBE 3aMayHBaeMOl IJoNNafH, pasMephl-3aMaydBae-
MBIX KOTJIOBAHOB M OTJEJbHBIX KapT LOJIKHEI HA3HAYaThCS TAKAMH,
TIPH KOTODHIX B NpejieslaX y4acTka PacloJoxeHus GyAyiero 3/1aHHA
MJH COOPYXKEHHR INPAKTHYECKH IIOJHOCTHIO YCTPaHseTcs Npocajika
TPyHTa OT ero cobcTBenyoro Beca. JJis yAOBJIETBOpEHHS 3TOro -ye-
JIOBASA HIHPHHA b, W AJMHA [, 3aMayHBaeMBIX KOTJIOBAHOB MOJ 31a-
HHS NPHHHMAIOTCA DABHBIMH : .

b= bay -+ 0,6H; (154)
L=I,+H,- . (155)

THE by " u by — COOTBETCTBEHHO WHPHHA K AJHHA 3AaHus; H — Be-
JIHYHHA IPOCAJOYHOH TOJIILH.

-Ha BHOBb oCBaHBaeMBIX TEePPHTOPHSX, Ilie- BO3MOXEH IMOLbeM
"YDOBHA I'DYHTOBBIX BOJ HJIM HPOMAauyHBAaHHe Bcell TOJIUH Mpocafoy-
HBIX FPYHTOB, IpeJBapHTe]bHOE 3aMayMBaHHE T'PYHTOB NPOH3BOJHMT-
<l B IIpefeax BCeH 3acTpanBaeMofl IJIOMAJIH, T. €. HE TOJLKO IOX
SAAHHAMH, HO H MOJ JOPOTaMH, KOMMYHHKALHAMH, apblKaMH y 3/a-
HHA H T. I .

Kot/0BaHK 1Jisi NPEABAPUTENbHOTO 3aMAYHBAHHST OTPHIBAIOTCH
:Ha rayOuny.0,4—1,0 M nyTemM CHATHSA PacTHTEJBLHOTO cJjost. IIpu ToJ-
AlHHe PacTHTeNbHOro cJosi Menee 0,4 M XOTJIOBAaH 06BaJOBHIBAGTCSH
“MECTHRM TPYHTOM C yIUIOTHenueM. BricoTa oOBasoBBHIBaHHS Ha3Ha-
“JAeTCH M3 YCJIOBHs, YTOOH BOZA B KOTJoBaHe Obljia Ha yPOBHE He

-MeHee 0,3—0,4 M OT AHA KOTJIOBAaHA, a IMHPHHA H3 pacyera, 4ToGH

?Tpaﬂﬂubl pacnpOCTpaHeHnﬂ BOJAb! B CTOpOHbI OT COCeJHHX KapT CJH-
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BaJMCh Ha IJIyGHHE BHIE FJIyOHHBI /e, C KOTOPOI NPOUCXOAAT PO~
calKy TPYHTOB OT COOCTBEHHOTO Beca.

Ias yro6cTBa NpoH3BOACTBa paboTr Oodblune KOTJIOBAHE pas-
6HBAIOTCS C IOMOIIBIO TIepeMbIUeK Ha OT/Ae/bHble KaPThl AJHHOH 50—
100 M m wupunoi 40—>50 M. [InanupoBka OTAENbHBIX KaPT M KOTJIO-
BAHOB IPOM3BOJUTCS MOJ OJHY OTMETKY MJH OTAEIbHBIMH Teppaca:
Mu. [Iasi mosyuenns Gosiee paBHOMEPHOH IPOCalKH IHO KOTJIOBaHOB
B npenenax 10—15 M or xpas naanupyerca-c yxgaonom 0,02—0,03
K HapyKHBIM CTOPOHAM KOTJoBaHa. IIpH 0JHOBpeMEHHOM 3aMaurBa-
HHH HeCKOJbKHX KapT VKJIOHEI JeNaloTCcsl TOJNBKO 110 HaPYKHHM CTO-
pOHaM Kapr.

Ilpn 3ameranuy ¢ MOBEPXHOCTH AHA KOTJIOBAHOB CYTJIHHKOB HJIH
TJHH B LeJIiX COKPALeHHs CPOKOB 3aMayHBaHuA [e/1al0T JpeHaxHbe
CKBaXKHHB! JHAMETPOM He MeHee 15 cM, 3achHIIaHHEIE IIECKOM, I'paBi-
. €M, MeJIKIM XHMHYECKH CTOMKMM HIIJIAKOM U T. II. CKBaXKHHEl BHIIOJ-
HAKTCA Ha BCIO IVIyOHHY MaJio(pHIbTPYyIomero ciosi, He Gosee 0,7 H.
B uensx nocrumenus Gojee paBHOMEPHOTO YIJIOTHEHHsS IPYHTA TO
BCEMYy KOTJOBAHY B TOPLAX €ro CKBAaXKHHH Pacnosiaraiorcs qame
a B IleHTpe pexe.

3amavHBaOT [0 NMOJHOTO HPOMayHBAHHSA BCeH TOJILH npocaﬂoq—
HEIX TPYHTOB H JOCTHXEHHS! YCJIOBHOH CTaOH/IM3alMH NpPOCAagKH.

3a ycJaoBHYIO cTabHIN3ALHIO IPOCAAKH PPYHTA INPHHEMAIOT NpPO-
calKy ero He MeHee 1 ¢cM B HezeJlo, Haémozxaevxyxo B TeYeHHe Io-
CJEeIHHX ABYX Helelb.

Héo6xonnmoe KoNHYeCTBO BOJE! LIS 3aMayMBaHMA IPYHTA ONpe-~
LeJiseTcsl M3 YCJIOBHS NPOMAYHBAHHS BCeH TOJIIH IPOCAZOUYHEIX
rpyHEToB. [lpH sTOM Npennosaraercs, 4To:

TOBBIIEHHE BIAXKHOCTH TPYHTA B pesyibTare 3aMauHBaHusi B
npejenax crojaba rpyHTa Mo BCed IJIOIIaAu KOTJA0BaHA nponcxonm ’
Io cTeneHH Baaxuocta .G=0,8;

PACIPOCTpaHeHHE BJAXKHOCTH B CTOPOHH OT KOTJIOBaHA TNpH 32-
MauHBaHHU C IIOBEPXHOCTH MPOHCXOJHT B JIECCOBBIX CYHeECSX MOJA yr-
JoM B=23b° K BepTHKaJH{, B JECCOBHAHBIX CYIJIHHKAX H IVIHHAX THOX
yraom p=50° H B 9THX 30HaX CTeleHb BJAXKHOCTH IPYHTa IIOCJE 33~
MauupaHus usMensdercad oT G=0,8 10 ecrecTBeHHOMN.

Heo6xonuMoe KoJHYECTBO BOAH JAJIs1 3aMAUHBAHUS

41
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rae W, — BJaXHOCTb IOJHOTO BOLOHAacHeBHs; W — npHpogHas
BJIAXHOCTh IPYHTA; Yo — CPEIHEB3BeUIeHHOE 3HaueHie 06beMHO}
Macchl cKesera FPyHTa nmocje IpPoCajKy; yw— NJOTHOCTEL -BOJBL; TPH~
HuMaeMasi paBHO# 1 T/m3%; Vi — ofbem rpynra B npenendx samaiu-
BAaEeMOro KOTJIOBAHA, PaBHHEIA IJIOIIaAH KOTJIOBAHA, yMHOMXEHHOA Ha
TOJIMIUHY [POMAUHBAEMOTO CJIOS TPYHTa; Vg——cmeaprm o6pem
TpYHTa B TIpelesiax 30H PacIpOCTPAHEHNS BOAH B CTOpOHbI or sama-
YHBAEMOTO KOTJIOBaHa. .
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-, LA HaOJII0eHHs 32 NIPOCAIKON FPYHTOB HA JHE KOTJOBAHA H 3&
€ro mpejejaMH Ha PacCTOSIHHY He MeHee HOJYTOPHOH TOJIIMHL IPO-
Ca[0YHOTO CJIOsl YCTAHABJAHBAIOT IOBEPXHOCTHBIE MAPKH HO JBYM-
TpeM IONepedYHHKaM uUepe3 Kaxasle 3—8 M, a B UeHTpe KapTh HJIH
OTAEJBbHOI0 KOTJOBAaHA KYyCT I‘JIy6HHHbI\ MapokK, KOTOpre 3aKJ4aabl-
BAIOT Yepe3 Kaxible 2—3 M IO ray0uHe B npenesax Bee npocanoq-
HO¥ TOJILIH.

B npoekre npHBs3KH SAAHHH U COODYMKEHHI Ha OCHOBaHHSAX, yII-
JIOTHEHHBIX NPeABAapHTEJIbHBIM 3aMayHBaHHEM He 10 NOJHOH crabu-
JHM3aLUHUH NPOCaLOK, MOJNKHO OBITh IPedyCMOTPEHO MpeBHIlIeHHE
© OTMETOK 3aJI0KeHHd (YHIaMEHTOB MPOTHB NPOEKTHBIX, PABHOE BO3-
MOKHOH BeJIMYHHE SKCTPANOJHPYeMol NpOoCcajku rpyHTa. JKCTpamno-
JIfiEHA KPHBOH IPOCaZKH I'PYHTa OT JefcTBHA ero coGCTBEHHOrO Beca
BO BPEeMeHH BBHINOJIHAETCS TI0 (bopMyne (18).

o

N . HPOM3BOACTBO PABOT

Ilpu ynnomeﬂun npocanoqnbrx rpyHTOB IpefBAPHUTENLHEIM 3a-
MayuBaHHeM Ha OOJBUINX IVIOIAAAX IOCJeJOBATENbHO BBIIOJIHSIOT-
csl paboTHl O IOATOTOBKE KOTJIOBAHOB JJISl 3aMadHBAHUSA; 3aMayuBa-
HHIO FPYHTOB B KOTJIOBaHAaX; JOYIJIOTHEHHIO BEPXHEro CJOsi TPyHTa
B npejerax AehopMHpPYeMOH 3QHHEI OT Harpysxku (yHIaMeHTOB.

KotsoBaHBl HJIH OTHXeNbHBIE KaPTEL AJIS 3aMauHBaHUA OTPHEAIOT-
¢ ¢ OTKOCaMH, OJIH3KHMH K BepPTHKA/IbHBIM, a 00BaJIOBaHNE BHIIO-
nsaerca ¢ orkocaMu 1:1 ¢ HOCHOHHBIM YIMJIOTHEHHEM OTCHIIAEMOrO
rpyara. JIHO KOTJIOBAHOB H OTJAENBHBIX KapT IJIAHHPYETCS TOJBKO
3a cyer cpeskd rpynra. ITojcrnka rpyHta NpH NJIaHHPOBKE He HO-
MyCKAeTCs, TaK KAK OHA NMPHBOJHT K pesxowy CHIDIKEHHIO ero. PHIIbT-
PALAOHHON CHOCOGHOCTH.

. Ilpu HeoGXOZMMOCTH YCTPOHCTBA APEHUPYIOWIEro CJIOS OTCHIIA-
$OT €ro nocjie 3aBeplUICHHs MJaHHPOBOYHBIX paboT M paspaBHHBAIOT
PaBHOMEDHO IO BCeH mIoLdnH.
.. Bo usbexxanme uypeaMepHOro pPasBHTHS MPOCAJOYHBIX TpPeEIUH
fipefiBapHTeJbHOE 3aMaYHBAaHHE le1eco00pPa3sHO IPOH3BOMHUThL ONHO-
BPEMEHHO HAa BO3MOXKHO Oousbmiell nyiomany. IIpu sToMm XenaTeslbHO
TpaHHIBl MeXJy OJHOBPEMEHHO.3aMauyHBaeMBIMH IJIOIAASIMH Has-
‘HayaTh 3a [pelesaMH KOHTYpPa PAaCHOJOXKEHHS 3JaHHH H COOpyKe-
sinit. Ha KOCOTOPHEIX TEPPHTOPHSX NpeIBAPHTENbHOE 3aMauMBaHHe
11€/1eCO00Pa3HO OCYIIECTBIATD CHH3Y BBepX. B aTHX coyuasix mpoca-
JO4HBIe TPEIHHE B 3HAYHTEJIbHOH Mepe 3aKPHIBAIOTCH.

B nporecce 3amaunBadus HaOMI0LaI0T 32 PACXOJOM BOJBI IO BO-
JoMepy WIH IO TMOHMKEHHIO YPOBHS BOZABl 34 ONpefe/ieHHBIH TpO-
MEXYTOK BDEMEHH, a TakKe 3a npocaaxon I'PYHTOB II0 HOBerHOCT-
HBIM ¥ rAyOHHHBEIM MapKaM. PO _

Hab6umonenus 3a npocagkamu » wapox BbIl'IOJIHHIOT nyTeM HHBEJIH-
POBAHUS. HX OT IIOCTOSIHHOTO pellepa MM TPYIIE BPEMEHHHIX pelle-
POB, PACIHOJOXKEHHBX 34 NpeJeSaMH 30HbL. Pa3BHTHS IIPOCANOK IPYH-
Ta. Ilepen Haua/soM 3aMavyHBaHUS ¢ O0COGOH TIIATE/bHOCTBIO ONpesie-

183



JAIOT HCXOJHOEe TMOJIOJKEHHEe BCeX IIOBEPXHOCTHHIX H TWyOGHBHX
Mapok. B mpoluecce 3aMauMBaHHS HX  HHBEJIHDPYIOT B 3aBHCHMOCTH
OT HHTEHCHBHOCTH Pa3BHTHs Npocajok uepes 5—10 nuef.

B pesyubrare IpeABAPHTENLHOTO 3aMauHBaHHA MOJKHA OHTb
IPOMOYEHA BCS TOJIIA NPOCAJOUHBIX IPYHTOB. JIJ KOHTPOJS 32 Iy~
GuHoi MpoMayHBaHHS B Ipollecce 3aMayUBaHUs [EPHOJHYECKH MPO-
.6ypHBAIOT CKBaXKHHHL B IpefeJaX KOTJIOBaHA HJIH B HENOCPEJCTBEH-
HO#l GJIM30CTH OT HETO ¢ OTGOPOM NPo6 IPYHTA Ha BJAXKHOCTb Yepes:
1 M no ray6Guse.

3aMayHBaHWe TPYHTOB IIpekpaliaercd Iocje NMPOMAUYUBAHMA HE
Mmenee 0,8 ToJmH NMPOCAaZOYHHIX TPYHTOB H JOCTHIKEHHS YCJIOBHORE
cTabuNn3all TPOCajoK. 32 YCJAOBHYI CTabGHIM3allMI0 TPOCAJOK
NPHHEMAETCS pUpalleHue ee He Gojee 1 cm B Hepemo. Ilpu sTom
VUHTHIBAETCS TAKKEe KOJHYECTBO 3aJHTOH BOAH Ha 1 M? 3aMaunBae-
MOH NJAOLILAIH.

B cayyasix HaJM4Ms HHKE NPOCaJOYHOH TOJIH YPOBHA TPYHTO-
BBIX BOJ H/JH BOJOYIODHBIX CJIO€B BO H30€iKaHHME UePesMEpPHOro Ie-
peyBJaXKHEHHS TOJIINH KOJHIECTBO 3aJHTOH BOAK He JOJKHO NPEBhI~
maTth pacueTHoe. . : -

IlpensapurenbHoe 3aMaudBaHie B 3HMHeE BPeMsI IPOHM3BOAUTCSE:
C COXpaHeHHeM BepXHero CJosf I'PYHTa Ha JAHE KOTJIOBaHAa B TaJlOM
cocTosiHEM. JIJIf 3TOTO -BBHICOTa BOJABI B KOTJOBAHAX MOJIKHA OHITE
GoJibllle BO3MOMKHOM TOJIIMHBL ca0d AbZa. KpoMe Toro, Boja B KOT-
JIOBaH Hojaercst GOJbIIHME O0beMaMH H3 pacuera, YTOOH BHICOTA
cronba -‘BOJAH, 3a/MBaeMOH 3a CYTKH, mpeBHIIIaga cpelHecyTOUHOE
HpHpalleHye cJ0s JbAa. :

B umesasix obecneuenus OecrnepeGofinol Mogadnd BOAH B KOTJOBAaH
BpPEMEHHEIE BOJOBOJB, 3aJBHXKKH H 'BOJOMEPH B 3HMHEE BpPEMS
JOJIKHE COOTBETCTBYIOIIHM 00pasoM yremnsAthes. JJaf croka BORABE
0 HCKJIIOUEHHs ee 3aMep3aHHs Ha BHIXOJE Y4acTOK BOLOBOJA OT 3a-
JBHKKH IO KOTJIOBaHa JOJKEH HMEeTh AJHHY He MeHee 2 M M YKJIOW
B CTOPOHY KOTJIOBaHa.

HaGmonenns 3a 1pocajkaMy B 3HMHee BpeMs IPOH3BOAATCA NG
MapKaM, PaclOJIOKEeHHBIM IO NePHMEeTPY KOTJIOBaHa y €ro rpame.
TToBepxHOCTHBIE MAapKH B Ipefeaax KOTJNOBAaHA IIPH IPOH3BOJCTBE
pa6oT B 3uMHee BpeMs YCTAHABJMBAIOT TaKHM 00pasoM, UYTOGE:
BEPXHHH KOHeIl X OblJI 3aNO0JJHI0 ¢ AHOM KOTJIOBaHa.

Ilocne mpekpalieHus 3aMauHBaHAA [POHU3BOJUTCA TAMIOHHPOBA-
_HHe TIPOCaJOYHLIX TPEIIHH MECTHBHIM JIECCOBHIHEIM TPYHTOM H BOJOM
us pacuera 1 m3 Bogel Ha Kaxaeie 0,1—0,2 M3 rpynra. Tammonamx
IIPOCATOYHLIX TPEIIHH BHIIOJHSAETCS B HECKOJbKO 3TAllOB 110 Mepe HX
3anoJHEHHS  QUAbTPAIHH BOJH.

"KouTposp KauecTBa YIJIOTHEHHS NPOCAJOUHBIX I'DYHTOB IpenBa-
PHTEJIbHBIM 3aMauMBAHHEM H NPHEMKA BHIIOJHEHHHIX paboT ocymie-
CTBJIAIOTCS HA OCHOBE Pe3yJbTaTOR:

HabuofeHuil 3a MpocaJlkKaMH MOBEPXHOCTHHX M TJIyOHHHBIX Ma-
POK M CONOCTaBJE€HHS MOJYUYEHHHX HAHHHX C PaCUeTHHIMH; '

of1ero KoJHYecTBa 3aNKTONR BOAB Ha 1 M® muomaan KOTJOBaHa;
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olpefesieHHs] CTeNeHH BJAaXHOCTH 3aMOYEHHOro IPOCajOuHOro
TPYHTA, KOTopas NoJixkKHa OnTh He Menee 0,8;
. onpefeneHud o6beMHON MacChl cKesJeTa H OTHOCHTENBHOIN Ipoca-
AOUYHOCTH 3aMOUYEHHBIX TDYHTOB B Ipefenax NIPOCafOYHOHN TOJIIIH.
Ilocne okoHuaHHSI TIpeJBAPHUTENBHOTO 3aMauyHBAHHA H INPHEMKH
pador NPOH3BOAHUTCS MOBTOPHAA BEPTHKAJbHAS CheMKA TEPPHTOPHH,
HA OCHOBE KOTOpOH YTOUHSETCST HPOEKT BepTPII(aﬂbHOH IIJIaHUEPOBKHU
3aCTpaMBaeMoil MJIOLIA/LH. - ,

ONbIT YI'I.IIOTHEHHH

YuioTHeHHe MPeABaPUTENbHBIM 3aMAYHBAHHEM LIHPOKO npume-
HACTCS IPH CTPOHTE/BCTEE, HA MPOCA/IOYHBIX IPYHTAX II Tana ouwmcr-
HBIX COODPYKEHHEH, CeJbCKOXO3SHCTBEHHBIX, IIPOMHIIIICHHBIX, MKUJIBIX
ajaHu# u CoopyxeHHH. Pe3y/bTaThl e€ro NpUMeHeHHs B OOJBIIHHCTBE
chydaen BecbMa 3(Q(EKTHBHB, HO B OTAC/NbHBIX CAyyadx He BIOJHE
yaosiersopuTesbHble. ONHCHIBAEMBIH ONBIT VIIOTHEHHS [POCATOY-
HBIX TPYHTOB IIpeABapHTEJbHBIM 3aMauyHBaHHeM B 3alOpOXbe H
XepcoHe OTHOCHTCSI K '9THM JBYM HauOojiee XapakTeDHBIM CJIy4asM
4 MO3BOJISIeT BHISABHTH OCHOBHBIE INPEUMYLIECTBA H HEIOCTATKH
MeToJa.

B 3anopookcve ynaoTHeHHe NpocafiOuHEIX rpyHTOB Ipe/(BAPHTEb-
HBIM 3aMAUNBaHAeM BLIIOJHAIOCH IO MATHITANKHEIA KPYIHONaHE b-
HBIH IOM Ha y4acTKe, CJIOXKeHHOM JIECCAMH H JIECCOBHIHBIMH CYTJIHH-
KaMH# ¢ JByMs IpocJsofiKaMmu Ha raybunax 7,3—9,3 n 159—17,7 M
MaJI0BOJIONPOHHIAEMBIX KPAaCHO-GYPBIX CYIMIHHKOR. [IpH IpOCa0qHON .
tosme f{=20 m pacueTHast npocajka TPyHTa OT COBCTBEHHOTO Beca
pasusiack 30—40 cm. I'pyaToBble BOAH zo ray6uns 21 M orcyrer-
BOBAJIH, :

KOTJIOBZaH IJst 3aMaunBaHas ray6ueoi 0,4—1,3 M cocrosn H3
ABYX Kapt pasmepoMm 16X56'M c mepenajgoM OTMETOK B HHX Ha
30 cm. B mensix mnosyyeHHs] ROCTATOYHO DPaBHOMEPHOH IIpocajkH
TPYHTa B Ipefenax 3acTPAaHBAeMOro yyacTka pasMephl KOTJIOBaHA
B [IPOJOJBHOM HAIIPpABJEHHU NPHHATH O0JblIe PasMePOB 3JaHUSA HA
11—21 M, B monepeunom — Ha 2,5 M. Iln1aHHpOBKA KOTJOBaHA BHI-
Tio/iHeHa ¢ yKjaoHoM Ha 0,35 M, 4ro obecnmeunmBasio NpPH MepepblBaX
-B TOJAue BOABl NMOCTOSIHHYIO Q)yanan,mo ee Ha TOpUIAax H CIOCOG-
CTBOBAJIO Pa3BHUTHIO TaM IPOCAaAKH IPYHTA.

-~ 3aMayHBaHHe OCYIIECTBJSHIOCH C.IIOBEDXHOCTH KOTJIOBaHa uepes
APEHHDYIOIHe CKBAXKHHE JHAMETPOM 250 wmM, npoGypeHHBIE HA.
ray6uny 8 M BAOJB IPOAOJbHBIX OCeH 3JaHHM. B TOPIAX "KOTJIOBa-
#Hla CKBaXKMHBI pacroJiarajiuch uepes 2—3 M, a B cpegueit yacrn 65—
10 m. ) .

IIpenBapHTenbHOE 3aMayHBaHHe NIPOCALOYHEIX FPYHTOB IPOU3BO-
JAHJIOCh B 3MMHee BpeMs roJa, B CBSI3M C YeM BOJOHANOPHBIE TPYGH
GblIH yTellJIeHH BaJOM rpyHTa Ha BHcoTy 0,6--1,0 M, a 3aABHIKKH
H BoJoMep IJaKoBOHJOKoM. OJHAKO 3TOr0 YTENmJeHHS OKasalioCh
HEAOCTATOUHO H HPH CiaydafiHbix HepephHBax B 1NOAaue BOJH BOAO-
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IPOBOJ 3aMep3al ¥ BHXOJHJ H3 CTPOs, BCACICTBHE YEr0 3aMayuBa-
HHe BBHIIOJHSJOCh ¢ IlepephiBaMH Ha 2—3 cyTOK H IIQ3TaNHO.

IIpocajka NOBEPXHOCTH TPYHTa B KOTJOBaHE OT COOGCTBERHOIO
Beca Hauanach uepe3 10—12 nHelt mocsie Hayana 3aMaYUBAHHS H ue-
pes 1,5 Mecsua xocturia HanboJbiel CKOPOCTH — 9 MM B CYTKH
(cm. puc. 70). B aToT mepHoj BOAA B KOTJIOBAH HE NOJABasach M
IpOCajika B HHKHHX CJIOAX IIPOHCXOAMJIA 3a CUET NepeABHKEHHs
cB06GOJHOA BOJE M3 BEPXHHX CJIO€B 3aMOUEHHOH TOJNINH B HHXHHE.
TNocsenyionee JBYXKpaTHOE 3aMayHBaHHe TPYHTA HE YBEJIHUHBAJO
CKOPOCTb MNpPOCAZKH, a NPHBOAHJO K YBEJMYEHHIO 3O0HBI HPOCaAKH
IPYHTA B IJIaHe 33 CYeT PacTeKaHHsi BOJALL B CTOPOHHL.

Hab6sronenns 3a npocajkofl rayOHHHEX MapoK II0Kasanm, 4To
1Ipocajka rpyHTa NPOMCXOAHJa HauuHad ¢ raybuns 6 M. B mpene-
Jax KOHTypa paclo/IOXKeHHs SKCIEDPHMEHTAJbHOTO JIOMa CEPHH
1-480-I1 npocanka rpydTra HpoTekala AOCTAaTOYHO PaBHOMEPHOC No
BeJHuMHe H yepe3 6 MecsAUeB IOC/Je OKOHUAHUS 3aMauHMBaHHA H3Me-
Hsanack ot 400 no 486 pas.

YcrpaHenue NpocajOYHbBIX CBOHCTB BEPXHEro CJiOs PYHTA, He-
TNOCPEJCTBEHHO 3aJeraiollero Hoj, NOJOBOH . QyHIAMEHTOB AOME,
OBLTIO BHIIOJIHEHO IyTeM YCTPORCTBA. TPYHTOBOH MOAYIUKH TOAIIHHOH
2 M H3 JIeCCOBHIHOTO cyrauHKa. O6beMHas Macca cKejeTa IpPyHTa
B NOAYWIKe H3MeHaxnack 0T 1,70 mo 1,75 T/m3.

OcHOBanHe HKCNEPHMEHTANBHOTO IOMa HCIBITHBAY II0CAe OKOH-
YaHWA ero MOHTaXa NyTeM HOBTOPHOrO 3aMauyHBaHHA JeCCOBHIX
IPYHTOB BJOJb TOPIAa JOMa dHepe3 CKBAXKHHBI-IPEHH AHaMETPOM
40 cM Ha ray6uny 10 M ¢ HocJaenylomel 3acHNKOR X rpaBHEM.

IToBTOpHOE 32MaunBaHKke IPYHTOB OCHOBAHUS € TOPLA IoMa Ipo-
H3BOJHJIOCh B TeueHHe 16 JHeHl @NpPH CyMMapHOM pacXoje BOAH
500 m8.

Hab6monenus sa ocagkaMu (pyHIaMEHTOB JOMa HA4aJHCEh C ‘BO3-
BeJeHUs Nepeoro 3raxa. Ocaika AoMa B HepHoJ CTPOUTENLCTBA Gbl-
Jla paBHOMEDHOH, K HauaJy HCIBITaHHA cocTaBHaa 42—44 MM ¥ npo-
HCXOJH/Ja, B OCHOBHOM, 33 CYET CXKATHS CJIOEB HHXKe CHHMaemof
30HHL, T. €. IO CYTH Jeja IIpOoAoJKaJdach fipocajgka IpyHTa o7 cob-
CTBEHHOrO Beca. 3a Nepuoj HCHOLITAHHA OCajKa TOpLa A0Ma, CO CTO-
POHBl KOTOpPOro IPOM3BOJAMJIOCH 3aMauHBaHMe, cocraBjiana 10, a
TIDOTHBOIIOJO0XKHOFO — 6 MM.

Ilpocanxa rpyHra-oT Harpy3xku QyHoaMeHTa, Kak moKasajn Hab-
JIIOAEHHS! 32 BEPTHKAJAbHHIMHE CMelIeHHAMH INIyOHHHBIX MapoK, B TepH-
OJ, HCIHTaHHA OTCYTCTBOBaJa. Bepxfine CloH IpPyHTA, 3aJjeraiciie
HIXKe NOJoIIBH (GyHZaMeHTa A0 rayOHHE 5,5 M, He TOABEpraJuch
CXXaTHIO IPH HOBTOPHOM 3aMauuBaHuU. CJeAVIOMHH eCTUMEeTPOBHI
cjoit o6xkajncd Ha 6 MM, a ray6HHHasA Mapka Ha riybuse 11,5 M ot
HOJOMIBLL (pyHJaMeHTa 3a NepPHOJ HCIBITAHHU 1ana ocaiky Ha 4 MM.
Hepes 1 rox ocaiku noMa CTaOHIH3MPOBAJKCh M PaBHANHUCH 88—
106 MM mpH OTCYTCFBHH B KOHCTPYKUHSAX JoMa KaKHX- -1u60 ,U.e@)op-
MalHi.

B Xepcone ynnotHeHHe PPYHTOB IpelBapHTEJbHBIM 3aMayHBa-
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HHEM BBIIOJIHSIOCH TIOJ CUHUCTHBIE COOPYIKEHHS Ha TePPHTOPHH, CJIO-
FKEHHOH 20JI0BO-AENIOBHAJILHBIMH JIECCOBLIMH TPYHTaMH YETBEPTHU-
HOTO BO3PACTa C YETKO BRIPAXKEHHBIM CJIOMCTEIM HAMIACTOBAHHEM,
BKJTIOYIONIHM: cnoft- 1 — JIECCOBHMbBIE CYTIMHKH; CJIOH 2 — C/HHEBL;
<J10#i 3 — JIeCCOBHIHBIE CYTVIHHKH; CJIOR 4 — IJIHMHBL

© YkasaHuble OTJIOXKeHHs Ha riayouue 14,8—16,5 M HO,ZICTI/IJIa}OTCH

"TIJIOTHBIMH I‘JII/IHaMI/I CKI/I(pCKOI"O dApyca, B KOTOPBIX HaXOOHUTCA YypO-

BeHb IPYHTOBHIX BOJ.

Pacuersrsle IpocaiKH IPYHTOB OT (COBCTBEHHOTO Beca Ha paccMar-
pHBaeMO# TEPPHTOPHH H3MeHsIHCh oT 3,8 70 30 cM, 4TO IO3BOJHIO
BoigeauTh yuaeTku ¢ [ u Il THmoM rpyHTOBHIX yc‘nosnﬁ 10 Ipocanoy-
gocta. OfHAKO TpeNBapHTeNbHOe 3aMauMBaHHE BHIIOJHSJIOCH IO
scell momagu uepes ApPeHaKHble CKBayKHHBI rayOueo# 11 M, nmua-
merpoM 200. MM, pacnoJioxkeHHbe Ha ceTke 10X 10 .

3aMauuBaHHe IPYHTOB IIPOH3BOAMJIOCH HAa IVIOUIAAH B HECKOJBKO
TEKTapOB OTHeNbHBIMH KapTaMH paamepamu 50X80 m u Ges cobumo-
AEHHd COOTBETCTBYIOIIHX TpebGoBaHHH; NONYCKa/IHCh JJIHTeJbHEIE
{#a HecKOJIbKO MeCsILeB) JIepephiBH B JI0jfaye BOJLBI; He BeJCs CHCTe-
MaTHJYeCKHH ydeT oO0beMa MOMAHHOH BOJBI HA OTAE/NbHHE YYaCTKH
¥ KapTH, Hepery/isfipHO NPOBOLHIIHCH HabMofeHHsl 32 NpOCafKaMH
TPYHTOB H BeJIHUMHOH IPOMOYEHHOH TOJLIH rPyHTA U Ap. B pesynb-
TaT€ HEOPraHW30BAHHOIO BHIIOJHEHHS paboT. M0 3aMaydBaHHIO
rpyaToB (akTHYeCKHI pacxon BOABl B 3--4 pa3a IPEBBICHJ pacyer-
Hbt#. Hanunune HMXKe IpocafoyHOH TOJIUIH BOJAOYIODA B BHAE TVIHH'
CcRH(CKOro sipyca IPHBENO K NMOJHOMY BOJOHACHIIIEHHIO BCEH 3aMO-
YeHHOH TOJIIH H IOJbeMy YPOBHS I'PYHTOBBIX BOJ A0 HOBEPXHOCTH

"3eMJIH. Cuuxkenue YPOBHA TPYHTOBBIX BOA IIPOHCXOIHJIO MEIJEHHO,

yepes 2 roja mocJse MpeKpallenns 3aMaudBAHHS OHH Paclo/arajHch
Ha ryGune 2—2,5 M OT HOBEPXHOCTH.

0O6paGoTKa Pe3yabTATOB Te0/e3HIECKHX HAOMIO e |l TI0 IOBepX-
HOCTHHIM H my6HHHbm mMapkaMm ToKasajia, YTo Npocajka TPYHTOB
B IpElenax 3aMOYeHHON IO A IPOUCXOAH/IA HEDABHOMEPHO H Ha

_OTAENBHBIX ydacTKax Habmna/lcsd NoabeM IMOBePXHOCTH (pHc. 71).

MakcuMaibHble IPOCAAKH HOBEPXHOCTH 363 MM, moAbeMa 56 MM.

.. ComocraBJ/ieHHe pacyeTHHIX IPOCALOK C q)axmqecngH I0Kasano,
YT0 HA yYaCTKax ¢ I THIOM TPYHTOBBIX YCJOBHH IO [POCANOUHOCTH
IpH pacyeTHHX IpocafkaXx A0 5 cM NOBCIOAY NPOHCXOLHI NOLBEM
noBepxHocTH. Ha yuactkax ¢ Il TumoM rpyHTOBBIX YCJIOBHH IpH
pacueTHOll Benuuune npocaaku 50—100 MM QakrHyeckoe HX 3Haye-
Hue HsmeHsnoch oT 10 no 130 mM; npH pacueTHBIX npocajgkax 100—
200 mm u 200—300 MM (akTHUeCKHe 3HAYEHHS CPeJHHX NPOCajoK
coctaBuiii cooTBeTcTBeHHO 110—186 MM u 170—276 mm. [IpuBenes-
Hbie JTaHHBlE YKa3BIBAIOT HA LOCTATOYHO XOpollee COBIAjeHHe pac-

‘YeTHBIX NPOCA/IOK ¢ (PaKTHICCKHMH HA YYACTKAX CO I tamom rpys-

TOBBIX ycaopuil. Koadduuuent. yciouit paGoThl Mes B JAHHOM
c/iyyae OK4sBIBaeTcs paBHEIM mcp = (0,7—1,0). B T0- ke Bpems
BEChMa CyIIECTBEHHbIE PA3JHUMS, HabJrogamoTes Ha yyacTkax ¢ I Tu-
HoM TPYHTOBHIX YCJAOBHH, BEIpaX{aIOMiVecsi B TOM, YTO IO pe3yJbTa-
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TaMm J1a6opaTOPHEIX HCCJIeOBAHUH I'PYHTH 006J1a4al0T NPOCAAOUHHIME
CBOHCTBAMH, a IPY 3aMayMBaHHH KOTJOBaHOB HalyXaloT ¢ COOTBET-
CTBYIOIIHM NMOABEMOM NOBEPXHOCTH.

PesysnbraTsl HabMoJeHHR IO TJIyOHHHBIM MapKaM IOKasHBaloT,
YTO Ha yyacTKax ¢ | THIOM IPYHTOBBIX YCJOBHH Ha NPOTAXKEHHH BCe-
ro IepHuoja 3aMayHBaHUA NPOHCXOAHT NOLbEeM NOBEPXHOCTH 3a CYeT
Habyxanus KpacHo-Gypuix raHH caod 4. Ha yuactrax co II TumoM
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Puc. 71. JlueaH paBHBIX Pae. 72. T'paduxu NOLBEMOB ¥
npocafiok (CIJOWEHeE JH- IPOCAJICK BO BPEMEHH IAYOUHHBIX
HHH) ¥ NOABEMOB (HYHK- .. Mapok I—4, yCTaHOBJIEHHHX H&'
THpPHELE) MOBEPXHOCTH rayOHHax COOTBETCTBEHHO Ha 3;.
FPYHTA Ha TEpPPHTOPHH - ’ 6; 8 m 10 M or HmHA KOTIOBaHA.
OYHCTHHIX COODYXKEHHH B

Xepcoxe.

IPYHTOBHIX YCJIOBHi B IIePBEIA NEPHOJ] 3aMayHBAHHSA TaKikKe IPOHC-
XOJHuA MOoAbeM TmoBepxHOCTH Ha 10—20 MM (puc. 72) 3a cuer Halby-
XaHus CYIJIMHKOB BepXHero cjos. 3areM HalJaolaldach NOpPOCajika
FPYHTOB 3a CUeT CXKaTusd cioeB 2 (ryHHBI) U 3 (CYTVIMHKa) Ha ray0u-
HaX, HauHHas ¢ 6 M OT MOBEPXHOCTH, KOTOPas MOJTHOCTHIO KOMIEHCH-
" poBaJjia HaGyxaHHe BEPXHEro cJ0si cyrvinHKa. I1Io Mepe NMpoABHIKEHHs
¢poHTa yBIAXHEHWS TIPOUCXOAMJIO HalyxaHHWe IJHH cjod 4, aT0
NPHBOAHUIO K IIOJBbEMY BCeX ryOHHHHIX MapoK Ha 3aMoueHHofi Ho-
BEPXHOCTH.

B npenenax samoyeHHoi nuomany (cM. pHe. 71) nmpocaika TpyH-
TOB IPOHCXOJHJA BeCbMa HEPABHOMEDPHO, UTO 00YCJIOBJIHBAJOCE OCO-
6eHBOCTAMH (DH3HKO-MEXAHHUECKHX XaPaKTCPHCTHK H IIPOCAXOUHOCTE:
TPYHTOB Ha AaHHOH IJoOLiajKe. ‘

PaccMOTpeHHBIH ONBIT NPAMEHEHHs NMpeiBapUTENbHOIO 3aMadi-
BaHHA B XepCOHE IIOKA3bIBAET, YTO YBeJHUYEHHe PacXofa BOJAH HNpH-
BOJHT He TOJBKO K HOBBHILUIEHHIO CPOKOB H CTOHMOCTH paboT, HO ¥ K
CHHJXEHHIO HX KauecTBa, BecbMa CYIIECTBEHHO YCJIOXKHSET TPOH3-
BOACTBO paloT Ho ycrpolicTBy GyHIaMEHTOB.
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YCTPAHEHHME NPOCAAOK IPYHTOB B OCHOBAHHH
CYLIECTBYIOLIMX 3[JAHMA 3AMAUUBAHHUEM

B npakTuke skcmiyaTaluH 37aHHH U COOPYKEHHH, BO3BOJUMBIX
Ha NPOCAfOYHHIX TPYyHTaX, He peIKO IPHXOJMTCS BCTPeHaTbesd €O
CAy4asiMH MECTHOrO 3aMayMBaHHs, NPOCAZOK JECCOBBIX 'PYHTOB H,
KakK CJIeJCTBHE 3TOT0, HELONYCTHMBIMH AedOopMalHIMH KOHCTPYKUHMHA.
[Ipu aTom HaGaOZaeMble IPOCAJKH IPYHTOB COCTABJAIOT JIHIIb YacThb
OT JIOTEHLMaJbHO BO3MOXKHBLIX. B NONOGHHX caydasx Ajas obecneve-
HHsI IIPOYHOCTH JedOpPMHPOBABUINXCA 3JaHHH M HX HOpMaJbHOH JKc-
IJiyaTauuu HeoOXOZHMO B NIEPBYIO o4epelb IIOJHOCTBIO JHKBHIHPO--
BaTh IIPOCAJOYHEIE CBORCTBA TPYHTOB B OCHOBAHHH H BOCCTAHOBUTH
HPOEKTHOe IOJIOKEHHe 3[JaHHH H COOPYKeHHH IyTeM BbIIIpaBJIeHPIﬂ
HX KPEHOB.

Ias yerpanennst IPOCaLOYHBIX CBOMCTB TPYHTOB B OCHOBaHHH
CYLIECTBYIOUINX 3JaHHH H BBHIIPABJIEHHS HX KPEHOB B IOCJELHEE
BpeMsl yCIIeIIHO IPHMeHsIeTCs OpraHH30BaHHOe saMauuBanue. Opra-
HH30BaHHOE 3aMauHBaHHe OBIIO YCIEIUHO NPHMEHEHO IIPH BHIIpPAaB-
JIeHHH 3KCIIeDHMeHTaJ/bHBIX XOMOB B JlHenponeTpoBcke, 3al0pOKbE,
VIJIOTHEHUH IPOCAJOYHEIX IPYHTOB B OCHOBAHHH piAja 3nauui B Hy-
maHnbe, B Ipollecce CTPOUTENbCTBA MHOTHX 3HaHHii B I'posHOM. -

PasHOBHAHOCTbIO OPTA4HH30BAHHOTO 3aMAaYHBaHHA SIBJASETCS TaK
HaspBaeMoe ABYXCTaJHHHOEe 3aMauMBaHHe, KOIJa Ha MepBOil cTajuH
JI0 Hayaja CTPOHTEJNbCTBA NMpeABapHTeNbHBIM 3aMauMBaHHEM ycrpa--
HAETCS HpOcajKa I'DYHTOB OT colCTBEHHOTO Beca, a Ha BTODPOH, BH-
NOJIHSIEMOH B KOHIIE -CTPOHTEJbCTBA 3LaHHSA, HOBTOPHHIM 3aMayHBa-
HHEM JIMKBHAHDYyeTCs Ipocajika B Ipelenax LehOPMHPYeMOH 30HH
OT HArpy3KH QYHAaMEHTOB. DTOT METOJ B NMOCJEAHHE FO/bl YCIEUHOo
npumeHeH uenponerposckuM ¢puanaiom HUHMOCII npu cTpouTes-
CTBE IIeCTHAALATHATAXKHEIX KHPIUYHHX AOMOB B JlHeNpOmeTpOBCKe.

B menAx HCKJOYEHHS BO3HHKHOBEHHS JOIOJHHUTENBHEIX YCHJHIH
U Jebopmanuil B KOHCTPYKIHAX 3MaHHHA H COOPYKEHHH OT IPOCaioK

_FPYHTOB B OCHOBAHMH IIPpH BHIIIOJHEHHH OPraHH30BaHHOIO 3aMayMvBa-

\

HHS cJefyeT YYHTHIBATH XapaKTep NPOHCHIEAIIHX paHee gedopMma-
UMH B 3[laHHAX H NPOCAAOK I'DYHTOB, a TaKXe 3aKOHOMEPHOCTH pas-
BHTHS NPOCaJOUHBIX Aedopmanuii, B cBAsK ¢ 3THM [0 Hauana pabo-
THlL [I0 OPraHH30BAHHOMY 3aMAaYHBAHHIO HEOGXOZHMMO ONPENENTUTh
XapakTep H BeJHYHMHBl IPOHCXONSINHX IPOCAZOK IDYHTOB TOZ BCeM
QYHIaMEHTOM.

OpranusoBaHHOE 3aMayHBaHHE TPYHTOB B OCHOBAHHH JAe(pOpMH-
POBABLIHXCA 30aHHH H COOPYXKEeHHH BHaYaJjie BHIIOJHAETCS Ha yyacT-
Kax, Ha KOTODHIX paHee Ipocajka rpyHTa Onlja MHHHMaJbHOH ¢ IO-
CTENEHHHIM paclIHpeHHeM (POHTa YBJAXHEHHs B IUIaHe C TAKHM

~ pacuetom, YTOOBI BbIDaBHHBAJHCh HEPABHOMEPHOCTH B IIpocajkKax

(GbyHAaMEHTOB M KPeHBl 3JaHHS HJIH COOPYKEHHS B IieJoM. Perysiu-
pOBaHHe IPOCaJOK IPYHTOB JOCTHIa€TCs COOTBETCTBYIOMIEH J03UpPOB-
KOl 1oJaBaeMoH BOABI B IPYHT, pasMepaMy saMauuBaeMol MIoLALH
noj GyHAaMeHTaMH H 3a HX NIpejefaMH, YYeTOM 3aKOHOMepHocTed
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pasBHTHS IpocaiouHblx gedopmauuid. [IpH TakoM moAxoje B IpO-
Iecce OPraHH30BAHHOIO 3aMAauMBaHUA HCKJOYAeTCs NOABJIEHHE JO-
TIOJIHUTENbHEX AedopMallHil B KOHCTPYKIHAX, a CYIIeCTBYIOLINe Tpe-
HIHHB B CTEHAX, PACXOXK/IEHHS B TeMIepPaTyPHBIX K OCaJIOUYHHIX LIBAX
M KpeHbl YMeHbIIajoTCA. 3aMaunBaHHe 3aKaHYuBaeTCs TOC/E BHIPaB-

HHBAHUA KPEHOB H HAaCTYILJICHHS YCJIOBHOﬁ crabnausanumn HpOCElI.LOI:I'»

qJYHILaMeHTOB 1O BeeH IJIOWIaAM 34aHHA HIH COOPYIKEHHs.

HpH BEHIIIOJIHEHHH OpI‘E]HI/ISOBaHHOI‘O 3aMAayHBaHHUS Ha NIJolagKax

¢ I THIOM rPYHTOBHIX YCJOBHE TIO NPOCAJOYHOCTH HEOOXOAHUMO YYH-
THIBATb 3aKOHOMEPHOCTH Da3BHTHS INPOCANOK TOJAbKO B Ipejpenax
IeopMHupPyeMOl 30HEI OT HArpys3kH (yHZaMeHTOB. B aTHX ciyuasx
JpeHakHBle CKBaXKHHBI, IPHAMKHY, KaHAJb A/ HOJ4YH BOAEl B IPYHT
YCTpPauBAIOTCS HCXOJS M3 HEQOXOAHMMOCTH YBJaXKHEHHS TPYHTOB
TOJIBKO B Tipeflenax nehopMUPYeMOH 30HBI, 2 3aMaYKBaHHE BHITIOJHS-
eTes IO IOJHOTO IPOMAaYMBaHus AehopMHPYeMOH 30HHL.

Ha nmomankax co II THmOM TpyHTOBBIX ycJOBHH oco60e BHHMA-
HHe ofOpamiaercss Ha YUeT 3aKOHOMEDHOCTell pa3BHTHA Ipocalok
TPyHTOB OT cob6cTBeHHOTO Beca. G 9TOH UeNblo pasMepsl 3aMaunBae-
MO IJIOIIaH NOJKHE HA3HAYATHCS ¢ YIIHPEHHEM B KaXKJyIO CTODOHY
OT 3[JaHHS ¢ TAKHM pacueroM, uTOOEl IOJHOCTBIO YCTPAHHTH HPO-
cajKy IPYHTA IOJ 3JaHHeM, 00eclleYuTh ero PABHOMEDHOE OCelaHHe,
HCKJIIOUHTDb Tepeflayy Ha NOJ3eMHBE KOHCTPYKHHH 3JaHHS MOPH30H-
TAJBbHBIX NIepeMelleHrll, BO3HHKAIOMHX NPH HepaBHOMEPHBIX IIpocaj-
Kax rpyHTOB OT cobcTBeHHOTO Beca. [Ipn samaunBaHuu ¢ MOBEpXHOC-
TH 0e3 HPEeHHPYIIMHX CKBAMKHH OOBIYHO AJIA TIOJHOTO MPOSIBJIEHHS
IPOCaKH I'PYHTOB OT COGCTBEHHOTO Beca OpPraHM30BaHHOE 3aMayH-
BaHMe JOJIKHO BHIIOJHATBHCH HA IJIOIIAJH, IPeBHIIAIONIEH Da3Mephl
3JAHNS B NPOJCJBHOM HaIlpABJEHHH ¢ KaXKJI0H CTOPOHBI HA NIHDHHY
ue menee (0,3—0,5) H, a B nonepeurom — wo (0,1—0,2) H. B cay-
Yyasfx 3aMayHBAaHHA Uepe3 JDeHHPYIOILIHe CKBa)KHHEI B TODLaxX BH-

" TIOJIHAIOTCS JONOJHUTEIbHEIE pﬂILI:I CKBaXHH ¢ (POPCHPOBAHHOH IIO-
faueit BOIK B HHX.

HepnocraTouHo nosHEIH yuer SaKOHOVIepHOCTeH PasBHUTHS Ipoca-
JOK I'PYHTOB OT HX €OGCTBEHHOrO Beca NPHBOJHT K HEDAaBHOMEDHOMY
Pa3BHTHIO IIPOCAJIOK TPYHTOB H IOSBJIEHHIO JONOJHHUTENbLHEIX Aedop-
mManult B KoHCTpyKumusx spauuil. [logo6Has xapTHHa Habnwpamsacs
NPy YIJIOTHEHHH NPOCAJ0YHBIX PYHTOB OPTaHH30BAHHLIM 3aMAaYHBA-
HHeM B OCHOBaHHH cyllecTsymouiero snaHus )KBK B r. Bynenuocke.
Tax kak opraHH3oBaHHOE 3aMauHBaHHEe TPYHTOB B OCHOBAHHH 3][aHHS
JKBK ocymiecTBs/10ch H3 NPHSIMKOB, PACIONOKEHHEX TOJBKO BHYT-
PH 3JlaHHd, IPOCaJKH 'PYHTOB OT COOCTBEHHOTO BECA MOJIHOCThHIO NPO-
SABHJNCh JIHIIb B cpejHell wacTH 3JaHHA M pPaBHAJHCH 1526—
1423 mwm; mo Topuam 596—700 mm. OueBHIHO, YTO NMPH YBEJIHUEHHH
MJIOMAAH 3aMAUMBAHUA ¢ TOPLOB IpOCALKH (YHIAMEHTOB B JaJb-
HedIeM yBeJHYaTCs N0 3HAYEHHH, NOJYUYeHHHIX B CpeflHeH uacTy, H
BBI3OBYT JONOJHHTENbHEE JehOPMALHKE B 31aHHH.

Anajsornynas KapTHHA HaOJIOa/laCh B IIpouecce opranHaoBaH- -

HOro0 3aMauydMBaHHs TPYHTOB NOJ KHUJIBIM NATUITAKHBIM JOMOM -
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B I'po3HOM, BO3BeJIeHHOM HA 3a0HBHHIX cBasx [JiHHO# 12 M. B pam-
HOM CJiyyae CYIIECTBEHHOE BJHMsAHHE Ha HepaBHOMEPHOCTD .IIPOCALOK
cBafl OKasa/JHM Tak¥Ke CHJB HArpyKalwlero TPEHHs, BO3HHKAWOIIHE
npu npocam{e rpyHTOB OT COGCTBEHHOrO Beca.

’ OCOBEHHOCTH YNMOTHEHNKS NPOCAJOUHLIX [PYHTOB )
I'IOABQAHHMM W TNYBKMHHbIMW B3PbIBAMM L -

CyIIHOCTb METO/d YIIOTHEHHS TPOCA/IOYHEIX TPYHTOB NOABOLHEL-
MH H rAyGHHHBIMH B3PHIBAMH 3aK/JI04YaeTcsl B NPeABAPHTENbHOM IO-
BHIIIEHHH 3aMaYHBaHHEM BJAXKHOCTH YILUIOTHAEMBIX TPYHTOB O €OC-
TOSHHSA, GJH3KOTO K IOJHOMY BOAOHACHIIIEHHIO, H Tocaesyonen
OJHOBPEMEHHOM B3pDHIBAHHH COOTBETCTBEHHO B BOJHOH WJIM TPYHTO-
.BOW- CpeJie 3apfA0B B3PHIBUATOrO BeleCTBA .
(BB), pacno/sioxeHHBIX 110 OIpeleJeHHON
ceTKe Ha HEKOTOpOi TJyOHHe OT HOBepX-
HOocTH (pHC. 73), NOA BO3JEHCTBHEM KOTO-
PBIX IPOHUCXOZHT paspyUIeHHe CYUIEeCTBYIO-
Wefl CTPYKTYPHI IPYHTA H €T0 NONONHHATENb-

_ HOe YILUIOTHEHHE.

[lpr ynaoTHeHHH TOZIBOHBIMH BSprBa-
MH 3apaast BB BspriBalorcsa B BOJHOR cpe-
Ie [11]. Cno#i BoABL, -paCHOJOKEHHBIH HH-
JKé 3apsanoB BB, BmImoJHseT poap pacnpe-
JeJUTeNIbHOTO u ofeCleunBaeT paBHOMED-
HyI0 INIOfady B3pHIBHOTO BO3JeficTBHA Ha [
rpydr. Cron "BoAab, HaXOXSIIHHCHA BBIIIE |
BB, cayxuT AJs raumleHHs SHEPTHH B3phl- 5
Ba, HaNpaBJeHHO# BBepX. B mpomecce Tay- . , .o oo R
- ‘OMHHEIX B3DEIBOB IIDHIDY3KY CO3AA€T BEPX-  yyy rpyuros sspeisaMu:
HHH cJOf TpPyHTa, B CBASH C 4eM 3aPAbl . g— noxsomsmmu; - 6— ray-
BB pacmnosaraior “Ha_ 10OCTATOYHOH ryy6Gu-- CulHmME; — I—oGBaxomanie

KOTJIOBaHa; 2 —ypoBeHb BO-
He, B3pHB BB NpOHCXOJHT B MacCHBe TPYH-  msi; 3 —KOmiosaH; 4— 3aps-

Ta, KOTOPHI OJIHOBPEMEHHO CJIYIKHT CPENON. Avpune’ 35}3_ oA
Ul PACOPOCTPAHEHHS H TAlICHHA B3PHIB- CKBAKHHM.
* HBIX BO3JeHCTBHH: : - - C
YujoTHeHHe MOABOJHBIMHE B3PHIBAMH BBHIIIOJHSETCS B KOTJIOBaHAX
¢ BbICOTOH cTos6a BORHL 1,3—1,0 M ¢ TakuM pacyeToM, YTOOHL TOJ-
HIMHA CJIOS BOJKI IO 3apsaaamy Guia He MeHee 1 M, a HHKe — 0,3—
0,4 m."3apsgs BB Becom 0,5—1,5 Kr ycranaBiuBalorci IO CeTKe
yepe3 0,6—1,2 m.-B peayibraTe NOABOZHOrO B3DHIBA IIPOHCXOJHT
VIJIOTHEHHE TOJ BJIHSHHEM B3PHIBHOIO BO3JeHCTBHA ¥ COOCTBEHHOTO
Beca I'PyHTa C NMOHHXKEHHeM YIJIOTHEHHON HOBEpPXHOCTH Ha 0,3—
© 0,8 M H 06pa3oBaHHEM NO NEpUMETPY ee TpeUlHHH-ycTyna. Mak-
cHMaJIbHOe 3HaueHHe OOGBEMHOM Macchl CKejera TI'pyHTa mo 1,6—
1,7 /M3 nabaonaerca Ha ray6une 0,2—0,3 M 0T MOBEPXHOCTH, a HH-
JKe yMeHbIaeTcs 0. NpHpoAHol. I'y6nHa ynioTHeHHs NMOABOJHEIMH -
B3PLIBAMH B 3aBHCHMOCTH OT 'PYHTOBHIX YCJOBHH, BeIMUHHE] 3aPsALOB
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cocraBJsier 1—4 M, IpH cpelHeM 3HaYeHHH OG'BEMHO MacChHl CKeJse-
Ta 1,5—1,6 /M5

VinoTHeHHe TIYOMHHBIMH B3PEIBAMH TaKiKe NPH3BOJHTCS B KOT-
noBanax ray6unoii 0,3—1,0 M [52]. TlpenBapurennnoe 3amaurBa-
HHe TPYHTOB OCYILECTBJISeTCS depe3 ApPeHaxKHble CKBAXKHUHEL, 32 CUET
Yero CHHKAIOTCS BPEMS 3aMayHBaHHsA, pacxoJ BOAH M 30Ha Pacmpo-
cTpaHeHusi ee B CTOpPoHBL. 3apsinel BB Becom 5—12 kr ycraHasiu-
BaiOT Ha ray6unax 6—12 MM B ckBaxuHax uepe3 4—10 . Ilpu ray-
GUHHOM B3DLIBE NIPOHCXOJHUT YIJOTHEHHE IPyHTa B HHXKHEH UacTH
C TOHHKEHHEeM YIUIOTHseMOoH mosepxHocTH Ha 0,8—2,5 M u oOpaso-
BAaHHEM 10 IEDHMETPY €€ IMIPOCATOUHBIX TPEIIMH ¢ ycrynamu. Tomamu-
Ha BEPXHEro HEJOYNJOTHEHHOrO CJOosi OOBIYHO Ha 1—2 M MeHbIUe,
yeM NPH YIUIOTHEHHH TPYHTOB IPEABAPUTENbHEIM 3aMaunBaHHeM Ge3
B3DEHIBOB.

VinoTHeHue MOABOXHBIMH B3DHIBAMH IIpHMeHseTcd B Ipejenax
JnebopMupyeMoli 30HE OT HAaTPY3KH (YHIaMeHTOB Ha IJIOIIAJAKaX
¢ | THNIOM IpPYHTOBHX YC/JIOBHH, a rIyOHHHBIMH — Ha IIOUIafKax CO
11 Tunom 1Jisi yeTpaHeHHs MPOCALOK TPYHTOB OT HX COBCTBEHHOTO Be-
ca. HanGosbmas s@GheKTHBHOCTL JOCTHraercsd HpH YIJIOTHEHHH
B3pPHIBAMH CyIecefl W CYIVIMHKOB ¢ 06beMHOH MaccoH cKeJdera [0
1,45 t/m® H yhcaoM maactHuHoctH xo 0,12—0,15, Tax Kak B 3THX
CIyyYasiX JIeCCOBble [PYHTHL NPH BJaXKHOCTH, OJH3KOH K IIOJHOMY BO-
JIOHACHIIEHHIO, HMEIOT JOCTATOYHO HH3KYIO IPOYHOCTD, KOTOpAs Pas-
pyllaeTcsi Ip# B3PHIBHOM BO3[eHCTBHH. B 6ojiee NJOTHBIX I'PYHTax
H ¢ GOJBINHM COLepKAaHHeM IJIMHHCTHIX YacTHI, IPOYHOCTh OKa3bIBa-
eTcd JOCTATOYHO BHICOKOH, KOTOpasi IPH B3PHIBHOM BO3IEeHCTBHH
MOJTHOCTBHIO HE paspyllaeTcs H IPH TIYOWHHBIX B3PHBAX BO3MOXKHO
obpasoBanne KaMy(JeTHEX IIOJIOCTeH, He3alNOJHEHHEX TPYHTOM.

ITpu ynIoTHEHHH IPYHTOB MOJBOAHEIMH H INTYGHHHLIMH B3PHIBAMH
VUHTHBAIOTCH BO3HHKHOBEHHE ONACHBIX 30H, BJIUSAHHE HA 3(QPeKTHB-
HOCTb VILJIOTHEHHS CTENeHH BJIAXKHOCTH T'DYHTOB IIO Mepe CHHIKEHHMS
BJIXKHOCTH VIJIOTHEHHHIX TPYHTOB H JApyrue ¢akTophl. Besnnuunn
ONIACHBIX 30H IOJ NefCTBHEM BO3LYIIHOH BOJHBL U KoJie6aHull IPYHTO-
BOTO MAacCHBA OINpPEAeNsoTCs, B OCHOBHOM, BeCOM OIHOBPEMEHEO
B3pHBaeMOro s3apsza u cocrasiasiorT 30—60 M.

Hawn6oapmas s QexTHBHOCTD YVIJIOTHEHHS] B3PEIBAMH JOCTHIAEeT-
csl IPH cTelleHH BaaxHocTH rpyHtoB 0,7—O0,8, mpu KoTopoi#l Ipod-
HOCTHBlE XapaKTEPHCTHKHM CHHKAIOTCH IO MHHHMAJIbHBHIX H HMeEeTcHd
4acTh NOP, 3aNOJMHEHHEX BO3LyXOM, CIIOCOOCTBYIOIIHX HHTEHCHBHOMY
YIJIOTHEHHIO T'PYHTA B IIpoIlecce H IocJse B3puiBa. OJHAKO HpH HaJIH-
YHH CBEPXY CTOJ06a BOIE IPOHCXOJUT Hen3(GexHOe TMepeyBiakKHeHHne
rpyHTa, B CBASH C 4yeM 3((eKTHBHOCTh YNJIOTHEHHS B3PHIBAMH CHH-
xaercs. [losTomy BecbMa BaxKHO Ha MOMEHT B3PHBa 0GECIEUHTD CTe-
IeHb BJAAXKHOCTH TPyHTOB B npegenax 0,7—0,8,

Tak Kak ymjIoTHeHHe IMYOHHHBIMH B3PHIBAMH CBSI3AHO C MOBBHIIIe-
HHEM CTelleHH BJIaXHOCTH TPYHTOB JO IIOJIHOTO BOJOHACHILIEHHSA C
TOCTEAYIONIUM €€ CHHXKEHHeM J0 IPHPOIHOH, TO OCHOBHOE YIJIOTHE-
nue (10 70—80% ) mpoHcXOXHT B MOMEHT B3pHIBa, a 10—30Y% mocae
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B3pHIBA B Npolecce CHHXKeHHS BJaXKHOCTH rpynTa. [Ipnuem mnosmas
cTabuiH3anusl YIJIOTHEHUS Hoc/e B3PEIBA H HPOCAJKH IOBEPXHOCTH
IPYHTa, KaK U IIPH OOBIUHOM NpeABaPHTENbHOM 3aMauHBaHuH, HACTY-
naer uepes 0,5—1,5 roga. HemocraTouHo NMoaubIH yyeT 3TOro (ax-
TOpa IPHUBOJHT' K BO3HHKHOBEHHIO HeDaBHOMEPHHIX ocafok (yHHa- -
MeHTOB, 0COOEHHO B cJydasx, KOrja OHH YCTPaHBAIOTCS Yepe3' pas-
JINYHEIE TIPOMEKYTKH BPEMEHH IIocje B3PHIBOB. ~

Inaea Xill. FTYBMHHOE YIIOTHEHHE
~ NMPOCAROYHDBIX TPYHTOB NMPOEKBKOM CHEBAMKMH

OCOBEHHOCTb U METOibl TNYBEMHHOTO YINOTHEHMS

T'ny6undoe yHoJIOTHeHHE IPOCALOYHBIX PYHTOB IPOOHBKON CKBa-
JKHH TPYHTOBEIMH CBasiMH (pHC. 74) 3akJjiouaercsl B TOM, YTO B VII-
JIOTHEHHOM MacCHBe yCTDaHBAIOTCA NyTeM NPOGHBKH CKBAaXKHHEI C BHI-
TECHeHUEM I'DYHTA B CTOPOHEI H CO3/AHAEM BOKDYT' HHX YIIOTHEHHEIX
30H, KOTOpHIE 34TeM- 3aCHINAIOT MECTHHIM
"JIECCOBBIM TPYHTOM C NIOCJOHHEIM YIJOTHE-
HueM. [Ipu pacnosiokeHHH CKBAaXKHH HA OIl-
peleneHHBIX paccTosinuax (or 2,5 no 5 nua-
_METpPOB) HOJyJaeTcs] MACCHB YILIOTHEHHOTO
IPYHTa, He oOJamaiomuii IpocagOYHEIMH
CBOHCTBAMH M XaPaKTEeDH3YIOIUHHACH MOBHI-
UIeHHBIMH I[IPOYHOCTHBIMH XapaKTepHCTHKA-
MH U 60Jlee HH3KOH CKHMaeMOCTBIO, 3a cuer
4aCTHYHOrO. BHIIOPA TpYHTa IpH HPOOGUBKe
CKBaJXWH BeDXHss 4aCTh YIJIOTHEHHOrO Mac- a
CHB2, HasbiBaemad OyQepHHIM CJIOeM, pas-
YIJIOTHSIETCA H Iepel 3akaaixoll ¢dysma-
MEHTOB CHHMAETCH UJH LOYIJIOTHSeTCs. 2%

CKBaK¥HH, 3aT0JHEHHbIE YIJIOTHEHHBIM 2;
TPYHTOM, paHee H43BIBAJH TPYHTOBBIMH |
CBasMH, & CaM METOX «YILIOTHEHHEM TPYH- /ngNJ
TOBHIMH cBasiMu». OIHAKO TaKoe HAsBaHHWe | PATH
MeToJa YCJO0BHO, TaK KaK MO CYLIECTBY H
xapakTtepy paboTLl IOJ HarpysKoil CKBa-
JKHHBI, 3all0JIHeHHble YIOTHEHHbIM TI'PYH-
TOM, He UMeOT HHUYero OGINero co CBasMH. E

B nanuoit paboTe NpHHATO HA3HIBATh g
3TOT METOJ] «yIJIOTHeHHneM NpoOHUBKOH cKBa-
ZKHH>. é

P A, /

>

Puc. 74. Ilian pacnosokenus NPOGHTHX CKBAXKHH a -
H pa3pe3 YNJIOTHEHHOro MaccHsa O: { { ES
{ — cKBa¥HHB; 2 — YUNOTHEHHAX 30HA BOKPYr CKBalKHH. J

Merox rnyGHHHOrO YIIOTHEHHS NPOCALOYHEIX I'PYHTOB IPOGHB-
KOH CKBaxKuH OBlJ IpejJioKeH B Hayaje 30-X roJoB # B JanbHelinieM
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paspaboran 10. M. AGenerniM [1, 17]. Ha mepBo#t craznm ocroBa-
HHS MeToZa TIJyGHHHOe YIJOTHeHHe NPOCafgOYHEIX TPYHTOB OCY-
UIECTBJASJIOCE NyTeM 3a0HBKH CBau-CepJleYHHKA C HHBEHTApHEIM
BammagoM. 3aTeM CepIEUHHK H3BJeKaJsH, a 00pa3oBaBIIyIOCS CKBa-
KHHY 3aMOJHSJIH MECTHHIM TPYHTOM € MOCJOHHEIM YIJOTHEHHEM.
Huamerp npo6uBHEX ckBaXuH He npesniuan 30—35 cmM, paccros-
HHe Mexay ux nedrpaMud — 60-—70 cm. JanHas TexHOJOTHS rIyOHH-
HOI'0 YIJIOTHEHHS NPOGHBKOH CKBAKHH IPHMEHAJACh A0 KoHua 40-x
roJI0B IPH CTPOHTeNbeTBE B HuKonose, 3anopoxne H Ap.

B nasnpHefimeym Ovia paspaboTaHa H yCIIELIHO NpHMeHsljach 6o-
Jiee PAllUOHAJbHAS II0 CPABHEHHIO C IepBOH TEXHOJOI'HA IIyOHHHOrO
YIJIOTHEHUA IIPOCaJOYHbIX TPYHTOB, OCHOBAaHHAsl Ha HCHOJNb30BAHHE
SHEePTHH B3DHIBOB JAJd 00pa3oBanusa ckBaxuH. [To 21O TeXHONOrHH
BHauaje INPOOHBAIOT CKBAXHUHE-INYPH puamerpoM 80—85 mM.
B HUX ONyCKalOT paccpelOTOUYEHHBIH 3apsiq B3pHIBYATOrO MajaolpH-
3aHTHOrO BEIIeCTBa, COCTOSIIMH H3 OTAENBbHEIX MaTPOHOB BecoM 50 r
u nuamerpom 40—45 mm u3 pacuera 6—10 wr. Ha 1-M, coeANHEHHBIX
JETOHUPYIOUIUM IIHYypoM. B pesyJsbTare 0JHOBPEMEHHOrO B3phIBA Ile-
HOYKH 3apsf0B, ONYIIEHHOH B CKBaXKHHY-IUIYP, NPOHCXOAHJO pac-
IHpeHHe ee nuamerpa g0 40—45 cMm. DHeprus B3phHBa I03BOJSJIA
YBeJIHYHTh PafXyC 30HBI YIJIOTHeHHs N0 45—b55 ¢M H NOBHICHTb pac-
CTOSTHAE MEeXKIy OCAMH cKBaxKHH 10 80—100 cm.

TIpoxofXa CKBaXKMH-IINYPOB BHINOJHAAACL 3a0HBKOH OypOBHIX
IITAHT ¢ HAKOHEUHWKAMM yIapaMu HJH pexke Bubpamueil oT Kpaes
KOTJIOBaHA K LEHTDPY Yepes OJHY.

Heo6xonumerlt Bec BB H KOJIHYECTBO NaTPOHOB B IPefeiaX Kax-
JIOr0 JIATOJIOTHYECKOr0' ¢JIOS MPYHTA ONpPefe/siH Ha OCHOBE OIBITHHIX
B3PEIBOB 1 PAaBHOMEPHO pacHpele/syiH [0 BhICOTE CJjofd. 3apsn
OIYCKaNH N0 LEeHTPY CKBAKMHBI-HITyDPa HENOCPEACTBEHHO Iiepe]
B3PBIBOM, /i€ OH LOJIKEH OB HaXOJLUTHbCHA B HATAHYTOM IOJIOKEHHR
o feficTBHeM COBGCTBEHHOTO Beca.

Ilocne B3pHBa H BHIXOLa ra3oB IIPOH3BOLHNY IIPOMEPH IIyOHHEY
CKBAXHHBl C ILE€JIbI0 ONpEelesIeHHs BHICOTH H 3aBaJja oOcChllaBlie-
rocsi €O CTEHOK IpPYyHTa. O6pasoBaBmHHcs1 3aBaJl BEICOTOM 10 2 M
VILIOTHSIOT TpaMOOBKOH, HCIIOMb3yeMok AJs yrIJIOTHeHHH rpyHTa Npu
HaOUBKe CKBaXKHH.

[onyyexnsle IpH HOMOINY B3PHIBA CKBAXKHHEI SaIONHANH MECT-
HBIM JIeCCOBHIM TPYHTOM OTAENbHBEIMH HOpUHAMH BhcOoTOH 0,6—1 M
¢ VIJIOTHeHHeM KaXIo#t TpamOoBKoii mmamerpom 300 MM H BecoM
350—450 Kr mo o6beMHOH MaccH cKesera He MeHee 1,7 /M8, '

Hayunas ¢ 1963 r. npumensercsa 6oJiee IPOrpecCHBHAS TEXHOJO-
PHA INIyOHHHOIO YIJIOTHEHHS NPOCaJlOUHbIX I'PYHTOB, OCHOBHIBAKOIIAS-
cs Ha TIpHMEHEeHHH CTAHKOB yAapHo-KagaTHoro 6ypenus BC-1M mis
NpoOHBKH CKBAXXHH H YIJIOTHEHUS TPYHTA, 3&CHIIAEMOTO B CKBaMXH-
HH. CTaHOK yAapHO-KaHATHOro OYpeHHs IIO3BOJIAET HCIOJb30BATH
yAapHBIH cHapsahk BecoM 2,8—3,2 T, HAKOHEUHUKH QIHAMETPOM JO°
425 mM; obecneunBaer 44—>52 ynapos B MHHYTY ¢ BhicoThl 0,9—1,1 M
IPH HEPIHH OJHOI'O yAapa OKoJO 3 TM, 6jarogaps 4yeMy JOCTHra- -

194



foTcsl mpobuBKa CKBaxHH puamerpom 0,6—0,55 M u paguyc ymior~
HeHHo# 30HH 0,7—0,9 M.

YnapHHH cHAPAL, BXOLAWHKE B KOMIJIEKT CTAHKOB YAApHO-KaHAaT-
HOr0o OypeHHs, COCTOHT H3 YZapDHOH IUTAHTH, HAKOHEYHHKOB B BH[E .
JOJIOT pasiHYHOH KOHCTPYKUHH M3 KaHaTHOro 3amka. HakoHeuHHKH
JUIA yeTpo#cTBa CKBaXKHH H3rOTABJAHBAKT Ha Mec-

Te C HCIONL30BAHHEM H3HOUIEHHBIX HOJOT, COXPa- 0426

HuBIIHX pe3b06y. K HHUM  IpuUBapHBalOT OOOJIOUKH | ¢z
He0OXOUMON (OPMBl H3 JIHCTOBOH crand, a Ipo- ]
CTPaHCTBO MEXAY JOJOTOM H OOOJOUYKOH 3aJHBAIOT 3L
eMeHTHHIM pacrBopoM (puc. 75). IlpoGumaroT
CKBaXXHHBEI OyTeM cOpACHIBAHHS YIAPHOTO CHapsma ‘E
B OJHO H TO XKe MeCTO 0e3 H3BJIeUeHHS TpyHTa. B
uponecce BHEADEHHS HAKOHEUHHKa, OJaroaapsi ero

7800

HHSI NPOCAZOUHHIX IDYHTOB:

I — coepunurenvuas peabba; 2 — 6ypoBax mraHra; 3 —
o6onoykH; 4 — GeToH.

Puc. 75. HakoneuHHK AJs TAyOMHHOTO YIJIOTHe- ﬁ

j‘

napabonnyeckol ¢opme, rpyHT, HauuHas ¢ ray6uus 0,6—1,0 M, BH-
"TECHSIETCS B CTOPOHBI C OZHOBPEMEHHEIM 'VIIJIOTHEHHEM OKDYIKaIoIle-
ro rpynaTa. ITocne NpOXOJKH CKBa)KHHEBI ee 3aCHITAIOT MECTHEIM Jiec-

<COBBIM TPYHTOM ONTHMAaJIBHOH BJIAXKHOCTH OTAENBHBIMH MOPUHSMH C
| VIIOTHEHHEM WMX TeM e YyAapHLIM CHADAAOM.

Iny6uHHOC yNJIOTHEHHE TIPOCAAOYHBIX IPYHTOB IPOCHUBKOH CKBa-
JKMH CTaHKaMHU yJapHO-KaHATHOrO OypeHHs IUHPOKO IPHMEHSJOChH
UpH CTPOHTEJILCTBE IPOMEIIIEHHEIX sianuil B Huxomose, mmibx
# rpaxjanckux sxanuit B TonbarTy, TamKeHTe H yCHEIIHQ HCMOJb-
3yeTcs HapsiAy ¢ APYTHMH MeTOXaMH B 3alOPOXKBe. OCHOBHELIM He-
JOCTaTKOM 2TOr0 MeToAa SBJSJIach BHCOKaf TPYLoeMKocTb paboT
B CBSI3M C YACTHBIM PAaCHOJIOXKEHHEM NPOOGHBHBIX CKBAXKHUH. .

B mocnexane rofpl paspadarteiBaeTcsl HOBasi TEXHOJIOTHS IIyOHH-
HOI'0 YIJIOTHEHMs, OCHOBAHHAdA HA NPOOGHBKE CKBAXKHH NHAMETPOM
0,8—1,2 M ¢ noMoumbio HaBecHOro 060OPYAOBAHHS K KpaHY-5KCKaBa-
Topy. HaBecnoe o6opynoBaune (puc. 76) BKJIIOYAET YIOPHYIO CTOMKY
¢ HampaBJsollelr 1 Ipo6uBHON cHApsA. [IpoGuBHON CHApSA BHINOJ-
HeH B BHIE LITAHTH C YITHPEHHEIM HAKOHEUHHKOM B GOpMe KKaIlJIH».
Jaura ero 5,5 M, gnamerp mranry 0,4—0,8 M, fHaMeTp KaIJIeBHI-
Horo ywnpernus 0,6—1,0 M. BHyTpeHHss moJsiocTh CHapsiga 3amoJHA-
ercs GeToHOM C [JOBEJeHHeM Beca cHapspa Ao 3—b5 T Hpo6HBHou
CHapsfh NojHAMaeTcs H cOpachlBaercs BHYTPH pelleTyaToll Hampas-
agwoileli. Hanpasasioman cHa0xeHa cTofKOH, BepXHUN KOHEI, KOTO- -
POHi KpemuTcsl K cTpesie 3KCKaBaTopa, a HHXKHUE yIupaeTcs B TPYHT
gepes ONOPHYIO0 HIATY ¢ IHNAaMH. BricotTa cOpackBaHus NpoGHBHOTO
CHapsiia Ha HayaJbHOM 3Tane IPoOHBKH 4—5 M, 4. 3aTeM MOXKET
OniTe 8—10 M. Hanmpasasomias pellerka He JOXORHT 4O TPYHTa Ha
1 M 1 cnabxkeHa B HHXXHEH 4aCTH pacTpyooM.
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YBeJqHdeHHe SHePrHH yAapa HPoGHBHOro cHapsaa o 25—35 T-M
obecneyyBaeT HE TOJBKO BO3MOMKHOCTh NPOGHBKH CKBAXKHH THAMET-
pom o 1,2 M, HO ¥ HOBLIIIEHHE AHaMeTpa YIJIOTHEHHOH 30HHl 10 2—
3 M, paccTOsHHA MeXIy CKBaxuHamu no 1,8—2,5 M, ‘a Takxke BO3-
MOXHOCTb CO3[JaHHS NMyTeM BTpawéoBbIBaHpm JKECTKOrO MaTepHasa
YIIHPEHHS B HHXKHeH 4acCTH CKBa-
WuHbl. IIpH yBenuYeHHH [AHa-
MeTpa INPOOHTOH CKBaXKHHBH M
COOTBETCTBEHHO YIUIOTHEHHOH
30HBI pe3Ko cokpailaercs (B 2—
7 4 pasa) HeobXOJHMOe KOJHYecT-
] BO CKBAaXWH H TeM CaMblM B
1,5—3 pasa cHHXKaeTCd TpPYAO-

€MKOCTh pPaboT IO YNJIOTHEHHIO
LS TpyHTA.

OcoGennocts pazpabaTniBae- .
MOM TEXHOJIOTHH IVIYOHHHOTO YII-
JOTHEHHUs1 IPOOHBKOH CKBaXHH
anamerpom 0,8—1,2 M cocTout
B TOM, YTO B COOTBETCTBHH C
CyMMapHOH 3NIOpOH paclpenele-
HHS 10 Iy1yOuHe AaBJeHuH OT Ha-
Ipy3KH (yHzaMeHTa, COOCTBEH-

HOTO Beca IPYHTa H CHJI Harpy-
Pue. 76. Cxema o60pynoBaHus AJIs IIPO- " 2Kalolero TpeHHs:
OHBKH CKBa)XHH Ha JKCKaBarTQpe: B OCHOB4HHHU yIIJIOTHeHHOFO
I—y.nopﬂa;_ O i catApaBISOMAT;  MACCHBA  CO3/ATCH Hecymuf
- ¢JIoH myTeM BTpaMOOBBIBAHHSA IO
OTKa3a B [IHO NPOGHTOH CKBaXKHMHBI XKECTKOI0 IPYHTOBOIO MaTepHana
(uwe6Hst, TpaBusi, IeCYaHO-rPABHIHOA CMecH, LJIaKa H HOJOOHOrO
UM MaTepHasia) OTHEeTbHBIMH nopun;mm Buicoto#t (0,8—1,2) d (d —
JHaMeTp- CKBa)KPIHbI) .

B HHXHeH 4acTH MaccuBa (hopMHpYyeTcs 30Ha IOBHIIEHHON Npod-
HOCTH IIyT€M 3aNlOJIHEHHS CKBAXXHMH KECTKHM TPYHTOBBHIM MaTepHa-
JIOM OTHEJbHBIME HOpUHsME BeicoToH (1,5—2) d n ynaoTHeHHeM ero
IpoOHBHEM CHAPALOM;

B BepXHeH YacTH cosjaercsl YIJIOTHEHHAd 30HA IyTeM 3anoJHe-
HHs TPOGHTHX CKBAXKHH MECTHBIM IVIHHHCTHIM PYHTOM M JOYILJOTHE-
HHeM OyhepHOro /05 TSXKeJbIMH TpaMOOBKaMH.

HcneiTanust HOBOro 060pyAOBaHUS B JIECCOBHIHEIX CyHecsx ¢ 00b-
emHoi maccoit 1,52—1,54 1/Mm® nokasanu, uUTO IPH AHAMETPE KaIJIH
620 MM, Bece MpoGHBHOrO cHapsga 2,2 T, BHIcoTe cOpacHBaHuA 4—
6 M ckopocTb mpoOuBKH B cpeguem 0,5—1 M/mun. Ha 1 m morpyxe-
Hus MpoOuBHOro cHapsxa TpeGoBanoch 7—15 ynapoB. CKBaXKHHE
B CeUeHHH HuMeioT ¢opmy, OJH3KyI0 K Kpyry, IpH MakCHMalbHOM
nuamerpe 78—80 cM H MEHHMAJbHOM 72 CM.

Hcenenosanus mo BTPaMOOBHIBAHHIO B JAHO CKBaXKMHH mIeCHs
IIO3BOJIMJIH YCTAHOBHTD, YTO 06 Pa3oBaBIINecsl YIIHPeHH NPH o6beMe
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BTpamboBanHoro mebus 0,50—1 m® u Gosnee mMeror ¢opMmy uiapa,
a IpH MeHbIIHX — (popMy, GIHIKYIO K SJIIHUICOHLY BpalleHHS, BEI-
TAHYTOMY B BEPTHKaJbHOM HaIpaBJeHHH. PasMeph HOJyYaeMBIX
VUINPeHHH onpenensiorcss obbemMoM BTpamOoBaHHOro mebss. Tax,
npu BrpamboBeiBanuu 0,25; 0,9; 1,1 w 2,35 M3 me6ua puaMerpni
“VUIHpeHHH coCTaBHAH cootBercTBeHHo 0,67; 1,15; 1,20 n 1,7 m.

B pesyaprate BTpaMGOBHBaHHUS IeGHST BOKPYT YIUHPEHHst co3/a-
€TCsl 30Ha YIJIOTHEHHOTro I'PYHTa ¢ 06'beMHOM Maccoi cKesera He Me-
Hee 1,6 T/m® Ha paccrosuun 0,6—0,8 M B CTOPOHEI ¥ B rayOHHY OT
ymupeHusi, a Ha rpanune co Imebnem 1;8—1,95 1/m%. Ilo paHHEBIM
McCJIeJOBaHHHA, 30HA YIIOTHEHHOTO IPYHTA C YCTPaHEHHBIMM Ipoca-
HAOUHEIMH CBOHCTBaMM IpH o6beMe BTpaMGOBaHHOro uleOHA 235 M2
uMena GopMy HIapa ¢ AHAMETPOM OKOJIO 3,5 M.

B 1pocaloYHEIX TPYHTAX, XapaKTePHIYIOIHXCH NOBbILEHHOH
TIPOYHOCTHIO, BCJEACTBHE HX HH3KOH BJIaXKHOCTH HJIH BBLICOKOH cTeme-
HH IJIOTHOCTH Hpo6uBka ckBaxuH puaMerpom 0,8—1,0 M Moxer
0KaszarhCs 3aTpyLHHATENbHOH. [109TOMY HADPANY C H3JIOKEHHBIM 1aJb-
. Hefilllee pas3BHTHE MeTOHA IVIyOHHHOTO .YIIOTHEHHs HNPOCAIOYHBIX
TPYHTOB OCYLIECTBJAETCA 10 NyTH paspaboTKH HOBOH TEXHOJOTHH
€ HCIIOJIb30BAHHEM SHEPIHH B3PHBOB /g 06pasoBaHus CKBaXKHH IH-
amerpom 0,6—1,0 M U yIIHpeHHEIX OCHOBaHHH AnamerpoM 1,2—1,5 M
YAJHHeHHEIM KaMydJaeTHHM B3pHBOM. [lOyNmjoTHEHHe IpyHTa 3aBa-
Jia 1I0CJie B3PEIBA H OTCHIIAEMOr'0 B CKBAXKHHY TPYHTOBOT'O MATEpHA-.
Jia B 9TOM cCJyuyae BEIIOJHSETCS 0 aHAJOTHH C ONHCAHHBIM BHILIE
TpamOyIOUIIM CHapALOM Ha 6ase KpaHa 9KCKaBaTopa. :

OcHoOBHOl HeJOCTATOK IIPHMEHSBLIEHCS paHee TEXHOJOI'HH IJy-
GHHHOTO YIJIOTHEHHSI C pacLIHpEeHHeM CKBaXXKHH B3PEIBOM COCTOSJ
B TOM, 4TO IIPH yYBeJHYEeHHH nuaMmerpa cKBaxuH Gogaee 0,4—0,45 m,
Bo3pacrasa BHICOTA 3aBaJja HX JO0 3—5 M, JOYIJIOTHHTb KOTODHIH
HCIIOJIb3YEMEIMH B. TO Bpemsi TpamOoBkamu BecoM 0,35—0,45 T me
NpeJCcTaBAg10Ch BOSMOXKHBIM. B paspaGaTeiBaeMOd HOBOH TEXHOJO-
THH IIyOGHHHOTO YIUIOTHEHHS NpHMeHeHHe TpaMOoBOK BecoM 3,5—
5 T n sHeprueit oxHoro yrapa xo 30 ™™ ofecneuynBa€T AOYIIOTHEHHE
PHIXJIBIX HACHUIHBIX PPYHTOB B 3aBajiax NPAaKTHYECKH NpH moéou HX
BRICOTE. . ,

3DMEKTMBHOCTb NPMMEHEHHUS METORA

B cBsA3m ¢ TeM 4TO paccMaTpHBaeMBlHf METOX rJIYGHHHOrO YILJIOT-
HeHHs OCHOBAH Ha NPOOMBKE CKBAXHH B TPYHTE, 3(PPeRTUBHOCTDH
€ro HpHMEeHeHHS NpexkJe BCETO ONpelesseTcsl BOSMOXKHOCTbIO H HH-
TEHCHBHOCTbIO IPOGHBKH CKBaXXHH GOpPMOH H pasMepaMH YIJIOTHEH-
HBIX 30H-BOKPYT' CKBaXHH, CTENEHbIO MOBHINEHHS 0GBEMHONH Macchi
CKeJjleTa TPYHTA B NpejiesaX YIJIOTHEHHBIX 30H H BCEro YIIOTHEHHOrO
MaccHBa. '

BoiosHennse HCCAeOBAHMS 0 H3YUYEHWIO BIHAHUS (GOPMHL Ha-
KOHEUHHKA yJapHOro cHapsjga Ha 3¢ ¢$eKTHBHOCTb INIyGHHHOrO YIJIOT-
HeHHs CTAHKAMH yJapHO-KaHATHOro OYypeHHs IOKa3ajiH, 4TO HaH-
GoJlee panyOHAJBLHEIM OPH HPOGHBKE SIBNSETCS HAKOHEUHHUK, MMEIO-

/

- ' _ 197



wii hopmy napabonouna (cM. pEc. 75). IIpH NpHMeHEHHH HAKOHEY~
HHKOB B cpopMe KOoHyca ¢ yraoMm 30—40°, yceueHHOro KOHyCa, ¢ IJI0C~
KOHl MOmOMIBOH, ¢ JMHAHPYOLIUM WIIHIEM 3p(eKTHBHOCTD npoénsxu
CKBaXHH cHuxaercd B 1,2—1,8 pasa.

HccmeoBaHHAME YCTAHOBJIEHO, YTO C YBEJIHYGHHEM AHAMETPA
HAKOHEYHHKA CHHIKAETCs HHTEHCHBHOCTh NPOOGHBKH CKBaXHH, TaK,
npH ysenauyenun guamerpa ¢ 210 zo 425 MM HHTEHCHBHOCTD npoﬁma-
KH CKBaXWH cHHXaercsa B 3,0—4,0 paza. B To Ke BpeMs yMmeHblue-,
HHe [uaMeTpa HaKOHeYHHKa IPUBOAMT K IOBHIIIEHHIO HEOOX0JHMOrO
KOJIMYECTBA CKBAXKHH, IO3TOMY AJisl TJYGUHHOTO YIVIOTHEHHs HAHGO-
Jiee 1es1ecoo6pasHo MPUMEHATh HAKOHEYHHKH MaKCHMaJbHbIX DasMe-
poB. OHOBPEMEHHO YCTAHOBJIEHO, YTO LpPH SHEPrHH OJHOrO yAapa:
0K0JI0 3 TM, ofecneyHBaeMOH CTAaHKOM yJapHO-KaHaTHOro Gyperus,
HauboJsiee ONTUMANBHBIM ABJISETCS HAKOHEYHHK NHameTpoM 425 mM,
KOTODBHIM B OOJLIIHHCTBE CIydaeB NPOOUBAIOT CKBaXKHHHL.

Eciu npu npoGuBKe CKBaXXHH HaKOHEUHHK - OJKEeH C03/AaBaTh
SHAYHTeJbHEIE TODH30HTAJIbHEe HAIPAIKEHNUA [JI5l pacluipeHHs CKBa-
JKHH, TO UpPH HaGHBKe ee TPYHTOM — BepTHKaJbHEE, UTO Haubojee
5¢h(heKTHBHO NPH NJIOCKOH NOJOIIBE HAKOHEUYHHKA M IHJIHHADHYeCKOH
ero ¢opme. TonmuHa ynJIOTHEHHOro CJIOS IPYHTA B CKBaXKHHE IPH
IJIOCKOH IMOJOIIBE HAKOHEYHHKA IO CPABHEHHIO ¢ napaBosinyecKHM
Bospacraer B 1,6—2,0 pasa. OnHako NpHMeHeHHe JBYX Pa3/IMYHBIX
THIIOB HaKOHEUHHKOB OKa3HIBA€TCH  HE TEXHOJOTHUHEIM H II0O3TOMY
B OPAKTHKE IIyGHHHOrO YIJOTHEHHS IJig NPOOUBKY H HaOHBKH CKBA-
JKHH TIPUMEHsIeTCs OLHH THII — napalboJ/iayecKHH.

’

Ha a@exruBrOCTD NpOoGHBKH CKBaXHH, TaK XK€ KaK H Ha YIUIOT-

HEHHE I'PDYHTOB, CYH.IECTBEHHO BJIMSIET CTeIEeHb IJIOTHOCTH H BJIAXKHO-

i
}:5 \‘\
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Puc. 77. Usmenensue o6%5-

eMHOH  MacCEl  CcKeJleTa

YIWIOTHEHHOTO TpYHTa B

CTOPOHY OT CTeHKH MpoGH-
TOH CKBaXKMHHI.

CTH IPYHTOB. [10 Mepe CHHIKEHUs BakKHOCTH
U TNOBHIIIEHHS CTEleHH IJIOTHOCTH B TeM ca-
MBIM IPOYHOCTH TIDYHTOE HHTEHCHBHOCThH
npoOHBKY- CKBaXKHH CHHxKaetcs. IIpy moBb-
IIeHHO} BJIa’KHOCTH IPOHCXOJMT 3acachiBa-
HHe NPOOGHBHOrO cHapsxa B rpyHre. Iloaro-
My Haubosiee Ienecoo6pasHO NPOOHBKY Yy
CKBAJKHH BHIIOJHATbL B IPYHTaX C BJaX-
HOCTB10, OJH3KOH K ONTHMAaJbhHOH.

B pesysbpTare npoGHBKY CKBayKUH C BHI-
TeCHeHHeM TDYHTa B CTOPOHBI BOKPYT.HHX
obpasyeTcsl YILUIOTHEHHAs 30HA JHAMETPOM

(2,5—4) d (d — nuaMerp CKBaXKHHDBI), BeJHUHHA KOTOPOH 3aBHCHT
OT CTeleHH IJIOTHOCTH I'PYHTAa, IO Mepe ee TMOBHIIEHHS AHaMEeTp Y-
JIOTHEHHOH 30HH! BO3pacraer. MakcHMajibHEE 3HaueHUs OGBbeMHOH
Macchl CKeJera TpyHTa HaGJIOXAlOTCd BAOJb CKBaxuHH (1,85—
1,95 1/m?®). Ilo Mepe ynaneHHs! OT CTEHOK CKBaXXUHH O0beMHas Mac-
ca CKeJjieTa TPYHTA CHHXKaeTcs J0 NpHpoxHoit (puc. 77).

B npouecce MOrPYKeHHs yAAPHOTO CHAPAAA B IPYHT BCJISICTBHE
HeJIOCTATOYHOR IPUTPY3KH €ro B-BepXHell HacTH H BJAMSIHHS LHHAMH-
YeCKOH HArpPy3KHM HapAAy C llepeMellleHHeM TPYHTa B CTOPOHEL IIPO-
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HCXOJHT BHIIOP €r0 BBEPX H COOTBETCTBEHHO pasymiIoTHeHue. Tou-
I{AHA BePXHero pasyIJIOTHEHHOTO CJIOsI, HaspBaeMas GyQepHEIM cJ10-

eMm onpepensiercs oHepruefl yrapa, GH3HKO-MeXaHHIECKAMH XapakTe-
PHCTHKaMH TPYHTOB H APYTrHMH (akropamH. Mccienoanus nokasa-
J¥, 4YTO NPH NpHMEHEHHH CTAHKOB YyJLapHo-KavatHoro Oypenus
TosmuHa OydepHoro cios B cymecsx 1,2—1,5, cyraunkax 2,0—2,5,
B ranxax 3,0—3,5 M.

OanuMm U3 Han6osee BAKHLX BONPOCOB anMeHeHm{ r1yOHHHOI'O
VIJIOTHEHHST NMPOCALOYHBIX I'PYHTOB IPOGHBKOH CKBaXKHH SIBJSETCH
obeclieyeHre TPOUHOCTH M YCTOHYHBOCTH VIJIOTHEHHEIX MACCHBOB,
.0CO0BHHO IIpHW BO3JEHCTBHH Ha HHX JOIOJHHTEILHHX HATPY30K OT
CHJI HATPYKaIOmero TpeHus, BO3HHKAIOMUX IpH IPOCaiKax OKpyxKa-
IOIHX TPYHTOB OT COOCTBEHHOrO BeCa. YUHTHIBAIOT HX B COOTBETCT-

BHH C PEKOMEHJAaIUsAMH, H3J0XKEHHBIMH B L. V1. -

MPOEKTHPOBAHME YIINOTHEHHBIX MACCUBOB

[ny6uHHOe YIJIOTHEHHE IPOCAaLOUHbIX TPYHTOB HPOGUBKOH CKBa-
KHH BHIIOJHSETCS ¢ LeJbI0 YCTPaHEHHS IPOCAJOYHEIX TPYHTOB B
npenenax BCed IPOCAMOYHOH TOJIUIM;  NOBHIUEHHS IPOYHOCTHEIX
4 Je(OpMAUHOHHEIX XapaKTEePHCTHK TPYHTOB OCHOBAHHH; CO3JAaHHI
B OCHOBaHHM SHAHHMH W COOpPYIKEHEH CIJIOIIHOrO MajioBOAONpPOHHIA-~
€MOro 3KpaHa H3 YIJIOTHEHHOrO FPyHTa; YCTPOHCTBA NPOTHBODHIBT-
‘PaliMOHHBIX 3aBec H3 YIJIOTHEHHOro rpysra. Ilpumensercs oHo B oc-
HOBHOM HAa IPOCANOYHEIX IPYHTaX TodmHHOR 8—30 M co II TH-
IIOM IPYHTOBHIX YCJOBHH, a TaKxke AJA THXKEJbX 3JaHHA U coopyxe-
HEl ¢ 1 THIIOM, KaxK IpaBHJIO, IPH BJIAXKHOCTH MPOCAJIOYHEIX TPYHTOB,
6J1M3KOH K ONTHMAJBHOH, CTelleHH BJaXKHOCTH He Gosee 0,756 mpH
OTCYTCTBHH CJIOEB TJIOTHHX PPYHTOB, MECKOB, MAVIOBJIAXKHEX cyieces,
JINH3, TIepPeyBJ/IAXKHEHHOI0 IPYHTA CO CTelleHbI0 BjaxkHocTH G>0,75.

~TayGuna, AuaMerp, PAcCTOAHHA MEXAY CKBaXKHHAMM H JApyTHE
napamMeTprl IyOHHHOrO YIVIOTHEHHS INPOCAJ0YHBIX IPYHTOB HasHa-
Y9aloTcsl H3 YCAOBHSA MAOCTHKEeHHS TpebyeMo#l CTeNeHH NJIOTHOCTH
FPYHTOB OCHOBAHHS, IPH KOTOPOH ILIOTHOCTBIO yCTPaHAeTCs Ipocaj-
Ka I'pyHTa OT ero co6CTBEHHOI0 Beca W Harpysku, nepefaBaeMoli ¢yH-
AaMeHTaMH. PasMepn yIJIOTHSeMOH IIONMIAAHM B IJiaHe JIPHHHMA-
JINCH HCXO0Jd M3 ycJ0BHA obeclledeHHs HeCyINeH CIIOCOGHOCTH YILIOT-
HEHHOI0 MAaCCHBA M MOACTHNANOMIETO €r0 IPYHTA C YYeTOM NONOJIHH- .
TeJILHLIX HarpysoK OT CHJ HarpyXKalwollero TPeHHS NpH BO3MOXKHOU
Ipocajfixe OKPYXKAIOIero IrpyHTa npupogHol cTpykryph. Ilostomy B
NpOeKTe YNJNOTHEHHS NPOCANOUHEIX TPYHTOE NPOOUBKOH 'CKBAXHH
JMOJIZKHEL OBITh YKa3aHb: PasMephl YIUIOTHEHHOH MJIOIIaAM C NPHBA3-
Koil HX K 1J1aHY PaclOJIOXKeHHs (YHIaMEHTOB; HJAH PaCclOJNOXKeHHs
R JHaMeTphl CKBaXXHH; IIyOHHA VIJOTHEHHS; Tpebyemass oObeMHas
Macca CKeJileTa TPYHTa B VIJIOTHEHHOM MACCHBE; CHOCO0 MPOOUBKHU
CKBAXXUH H YIVIOTHEHHS 3aCHIIAeMOro B HHX IDYHTOBOTO MaTepHasnd;
BHA, BJIaXKHOCTb H KOJMMYECTBO I'PYHTOBOTO MaTepHaaa, HeoOXOMuMO-
ro nJis1 HaOHBKH CKBaXKHH; CNOCOO NOYIJIOTHEHHS HJIH IyGHHA Cpes3-
KH Oy(depHOro CJIOf; PacdeTHOe AaBJieHHe HA YIUIOTHEHHH TpyHT.
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I'ny6unHOe yIJIOoTHEeHKE TPOOUBKOA CKBaXKHH BHIIONHSAETCS B KOT-
JoBaHax pasMepamMH Ha 3 M B Kax/Ayl0 CTOPOHY OoJibllIe pa3MepoB
VILIOTHSIEMOM IIOIIAfH, NPH KOTOPHIX ofbecmeyuBaercss cBoGoJLHOE
MaHeBpHpoBaHHe MawmHH. OTMeTKa JHa KOTJOBaHa -Ha3HayaercH
C yueToM NocJIeAyIolel YaCcTHYHOH cpeskH Oy(epHOro c/0s H3 TOro
pacyera, 4Tto0Bl OCTaBUIAsCS TOJIIHHA ero He NpeBHmana 1,6—
2,0 M, KoTopas AOYIJIOTHAETCS TAXKeJbIMH TpaMOOBKaMH.

Tomumxa 6y¢>epﬂoro ciost hg

hs=d.ks, (187)
rie d. — IHAMETP CKBAXHH, npnnnmaemuﬁ npu npo6UBKe HX yAap-
HeIM cHapsjoM, d, =1,2d (d — nuaMerp HaKOHeUHHKA); ks — KO3~
(MIFEHT TPONOPIHOHATIBHOCTH, IPHHAMAEMBIH N0 ONLITHEIM JaHHHM
PaBHHIM IS cynecelt ks =4; CYIVIHHKOB kg =b H TJIHH kg =6.

Pasmepnl ynioTHeHHOH miolnajH B IJiaHEe Ha3HAYAIOTCA IO pac-
YeTy ¢ YUeTOM AOIOJHATENbHEIX HATPY30K OT HATrPYKaloUero TpeHHs
H JIOJKHBE HPEBRIIATH IJIOIALL IOLOIMBE (yHIAAMEHTAa 34 CYET IOo-
JIOCH!, BBICTYNIAIOMIEH 32 ero Ipejiesit M0 IepUMETPY, Ha BEJIHYHHY,
PaBHYIO:

Ha rpyHtax | Tuma mo mpocagmounoctu 0,26, Ho He meHee 0,8 M,
a Il OTHENBHO CTOSIIHX COOPYXKEHHH C BBICOKHM PacIoJIOKeHHeM
LIeHTpa TAXKECTH (JBIMOBble TPYOHI, BOJOHAMOpHBIE GAlUHH H T. IL)
He menee 0,36 u He 6ojee 0,4 Hy; (b — MeHbIIasg CTOPOHA HMPSIMO-
YrOJIbHOTO HJIH JHAMETP Kpyrjioro ¢dyHunamenra, Hy, — r.nyélma
VILUIOTHEHHS) ;

Ha rpyHtax II tHma mo mpocapmouHoctu 0,2 mpocagoUHOR TOJIIH
IPYHTA.

IIpu srom mwmrpuHa YIIOTHAGMOM NI Ay 'Ha mIomaxKax ¢ I TH-
[IOM IPYHTOBEIX YCJIOBHH IO TIPOCAJOYHOCTH JOJKHA OHITH He MeHee
0,2 ray6uunt YIUIOTHEHHS, & €O IT Tunom He meHee 0,5 mpocazouHOR
TOJILIH.

B npepenax YHJIOTHEHHOrO OCHOBaHHS CKBAaXKHHB pasMella-
0T B IIaXMaTHOM MNODSAIKe — IO BepIIHHAM DaBHOCTOPOHHEro Tpe-
yroabHHKa (cM. puc. 74). HesaBucaMo 0T KoJauyecTBa CKBAXKHH IOJ
KaxABM (QYHAAMEHTOM, IOJYUEHHOTO IO PACYeTy, YHCJIO PSIOB HX
NO JNHHE M IIHDHHE (YHIaMeHTa JO/KHO OHITh He MeHee Tpex.
ITepsuit Pf/l CKBaXKHH DACNOJIaraioT Ha PacCTOSHHH OT IpaHULbL YII-
JIOTHSIEMOM IJIomaji ocHoBaHHs, paBHbiM 0,5/ (rme ! — paccrosiHde
MeX]y LeHTPpaMH CKBaXKWH, olpexnensieMoe 1o ¢opmynae (149) uim
Tabu. 9).

[IpoekT yIJIOTHEHHS NIPOCALOUHEIX TPYHTOB NPOGHBKOH CKBAaIKHH
IpY 3aHOJHEHHM UX MECTHHIM JecCOBHIM IDYHTOM paspalaTeiBaercs
H3 pacuyeTa LOCTHIKEHHS cpefHeH cTelleHH IJIOTHOCTH rpyHTa B YII-
JIOTHEHHOM MAacCHBe, COOTBeTCTBYIOIIeH oO0beMHOH Mmacce CcreseTa
rpyHTa, PAaBHOH Ha IJIOMAZKax ¢ | THIOM TpPYHTOBHIX YCJOBHH HO

MPOCAAOUHOCTH Yex.yn=1,650 T/M%, a Ha maomagkrax co II_Tunom
IPYHTOBHIX YCJIOBHH 1O IPOCALOYHOCTH B INpefesax BEPXHEro CJjos
Ha rayouny 0,5 Hyn Yexyn==1,65 T/M3, nuxuero Ha ray6uny 0,5Hy,—
— Tex.yu =1,7 1/m8.
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[Ipu nmprMeHeHHH I'NTyGHHHOTO YIUIOTHEHHS B IeNSX YCTPOHCTBA
NpOTUBOGHUIbTPAIHOHHON 3aBechl CKBAaXKHHBI 3aCHIAIOT CYTJIHHKOM
€ YHCJOM IIacTHYHOCTH Gosee 0,14 muu riauHoH, KOTOPEI® YIIOTHSA-
0TCA A0 Yex=1,75 T/M3.

Bec rpyura, T, IpH ONTHMAJBHOH BJIAXKHOCTH, Heoéxo,u,nmoro oas
HaOMBKH | M AJIMHBI CKBaXKHHBHI,

q—k FcTCKYn(1+Wyn) . (158)

rie k. — ko3¢ HIHeHT, 3aBHCAIMA OT BHAA YIJIOTHSIEMOrO I'PYHTa
H oéycnosnexmbm yBeJHUEHHEM JHaMeTpa CKBaXK{HH B IIpollecce
TpaMOOBaHHs 3achllaeMoOro I'PyHTa, HJs cynecedt k. =14, 1as cy-
TJIMHKOB H I'MHH kg =1,2; F, — mJomaab NOoNepeyHoro ceueHust CKBa-
KHHBI; Yck.yn — OOBEMHAA Macca CKeJeTa YIJOTHEHHOTO IPYHTa B
ckBaxwune, paBHaa 1,75 /M3 Wy, — BaaxkHOCTH IpyHTa, 3achilae-
MOTO B CKBaXXHHY. .

Td6/tut;a 9
Paccrosnne MeXAy NEHTPAaMH CKBaXMH NPH Y, T/M®
Cpennsst o6pem-
Ha®u Macea cke-
JeTa TPyHTa i
YNAOTHEHHOTO 1,22 1,30 T 1,35 1,40 . 1,46 1,51
MaccHBa, T/M3
1;65 1,9 de | 2,1 de 2,2d. | 2,5d. | 2,84 | 3,3 d,
1,70 . 1,8 d¢ 2,0 d, 2,1d. | 2,3d. | 2,5 d 2,9 d¢
1,75 1,7 d. 1,9 d. 2,0 d¢- 2,1d. | 2,3d. | 2,6 dg

MPOU3BOACTBO PABOT U OMNbIT NPUMEHEHNS
I'J'IYBMHHOI'O YNNOTHEHUSA

HpOHSBOlICTBO paBoT mo riyGHHHOMY VILIOTHEHHIO npocanoy-

HBEIX IPYHTOB HPOGHBKOH CKBaXKHH BKJIOYAET NOATOTOBKY KOTJOBaHa
AJisl YIUIOTHEHHS, IPOGHBKY CKBAXKHH, 3aMOJHEHUE CKBaXKHH IPYHTO-
BHIM MaTepHaJsoM H HoonepauHOHHbm KOHTPOJIb Ka4yecTBa BEHINOJHEH-
HEIX pabor.
.. Kornosann. AL rIyGHHHOTO YIJIOTHEHHS NPOGHBKOMU CKBaKHH
OTPHIBAIOT 10 BCeH IJIOWIAAM 3AaHHS HJIH OTIENbHEIMH YUacTKaMH
C YYETOM IIOCJEAYIOUIEro CHATHS HJH NOYIIOTHeRHs OydepHOro ciaos.
Bo Bcex cayuasx HoJKeH INOJHOCTBIO cpe3aThCcsl [OYBEHHO PAacTH-
TeJbHBIH CJIOH rpyHTa, colepxkamuii 6osee 0,05 oprannuecKux ocrar-
KOB.

IIpo6rBaloT CKBaXKHHEl IIPH BEPTHKAJBLHOM IOJOMKEHHH MauTHl
H, KaK IPaBHJIO, IPH NIPHPOJAHOH BJIaXKHOCTH rpyHTOB. IIpH BJIaxKHOC-
TH I'DYHTOB 3HAYMTEJNBHO HHXKE ONTHMAaJbHOX IPOGHBKY CKBAXKMH BbI-

JIOJIHAIOT ¢ NOAJMHBKOMN BoAsl. IIpu HanHunu NepeyBJlaxkKHEHHHX IPYH-
TOB AJS IPOXOAKHM CKBAXHH IDHHHMAIOT YOAPHHIH CHapsalA ¢ HaKo-
HEYHHKOM MEHBIUIEro AHaMerpa, paBHHIM 325—375 MM ¢ cOOTBeTCT-

_ BYIOIUHM yMEHbIIEHHeM PacCTOAHHS MeXJy cKBaxuHamiu..Eciau me-
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peyBJaXKHEHHBIH TDYHT 3ajleraeT JHH3aMH, HENOCPEACTBEHHO C
TIOBEPXHOCTH 3aMEHSIIOT €ro TIPYHTOM ONTHMAJIbHOH BJIAXKHOCTH
# TIPOGHBAIOT CKBaXKHHEI Uepes Hacwouo# cjofl. Ilpm sToM nepes
ycTpofictBoM (YHZAaMEHTOB BEPXHIOIO YacCTh YIJIOTHEHHOrO IPyHTA
JOYIJIOTHSIOT TSIXKeJBIMH TPaMOOBKaMH Ha TIyOHHY He MeHee 2 M.

CKBaXXHHB IPOGHBAIOT 4epe3 OAHY. lIponylueHHEIE CKBaMXHHLE
IpOGUBAIOT IOCJ/IE ONHOTO 3alI0NHEHHS IPeAbILYIHX IPYHTOBHIM Ma-
reprdajom. IIpu rayOGHHHOM YHNJIOTHEHHMH CTaHKH YAapPHO-KAHATHOIO
6ypennss paboTalOT NONAapHO ¢ TAKHM DPAacueroM, YTO OJMH CTaHOK
npoOHBAET CKBAXKHHBI, a Ipyro#i yIJIOTHSET 3achiIaeMbli B HHX
rPYHTOBBIH MaTepHaJl.

[IpH HeOGXOAHMOCTH MOBLIMIEHHS TPOYHOCTH HHKHEH 4acTH yn-
JIOTHEHHOr0 MAacCHBAa M CO3JaHHs NOJ HuM OoJsiee IPOYHOrO OCHOBA-
HHs [HOBBILUEHHOA Hecyiel CIOCOOGHOCTH B JHO NPOOHTOH CKBAMXKHHbI

BTpamMGOBHIBAECTCS KECTKHH IPYHTOBHI MaTepHaJ (ilebeHb, rpaBHil,
necuaHo-rpaBHiiHAs CMeCh, KPYNHBIH eCOK U T. I.). JXecTku#l rpyn-
TOBBIH MaTepHas AJjist CO3LaHHS OCHOBAHHS MOBHIIIEHHOH NPOUHOCTH
OTCHINIAETCH OTHEIbHBIMH cj0siMH BricoTod 0,8—1,2 d (d — nnamerp
CKBaiKMHEI) ¥ BTPaMOOBBIBAETCH IO OTKa3a, T. €. KOrja MNOHHKEHHe
JHA CKBAXKHMHH 32 25 yAapoB He IpeBHIaet 2 cM. B HHXKHIOI 1acThb
YILIOTHEHHOT'O MacCHBa KEeCTKHI TPYHTOBBIl MaTepHas OTCHIIAeTCs
cioaMu TommuHOH 1,6—2 d m ynioragercs 26—30 ymapamu Tpam-
6oBKH, T. €. B TeueHuH 0,5 MHH.

3ackKa BEpXHeH YACTH CKBAaXKHHHI, a TaKXKe IO Bcel HX my6u—
He B ¢/Iyyae IpHMeHEHH OOBIYHOTO myém«moro VILIOTHEHHSI, BHIIOJ-
HSIETCS MECTHHIM JIECCOBBIM HJIH TVIMHHCTHIM T'DYHTOM C BJ1aXKHOCTBIO,
6.u3koil K onTuManabHoH. OTKIQOHEHHE BJAXKHOCTH .3acChllaeMOro B

CKBAXXHHBI TJIHKHCTOrO FPYHTA OT ONTHMAJbHOH Jomyckaercs He 6o-
- Jee uem Ha -}-0,02 u —0,06.

Jlng 3achIIKH PYHTOBOTO MaTepHaljia B CKBAXKHHBI HCIOJb3YIOT
MmaJsoraGapuTHble 6yabnoseps THna JT-54, o6opynoBanHble crenu-
AJbHEIMH COBKaMH-Lo3aTopaMu eMroctbio 0,25--0,3 m3. [pyurtosriit
MAaTepHaJ B CKBajKHHB! 3aCHIIAIOT NPH NOLHATOM yIapHOM CHapsle.
- B mpouecce mnpousBoAcTBa paboT N0 IIyOHHHOMY YIJIOTHEHHIO
IPOCAJOYHHIX T'PYHTOB NPOOHBKOH CKBaXKHH OCYIIECTBJISAETCA Mooile-

" pALHOHHBIH KOHTPOJb 32 KAYECTBOM BBINOJIHEHHBIX paboT. [Tpu xoHT-
poJie xawecTBa padoT no NpoOHBKe CKBaXKHH IPOBepsieTcsl HX JHa-
.MeTp, IMyGHHA ¥ PacCTOSIHHE MeXJy CKBAXKHHAMI 110 BepXy. Eciu
PACCTOSTHUST MEeXJY CKBa)KMHAMH INPEBHIIAIOT 3alaHHBIE B MPOEKTe
Gosee uem Ha 20—259%, UPOXOAAT NONMOJHHTENbHHIE CKBAaXKHHH
HakoHeuHHKOM HaHamerpoMm 210—250 mM. Ilpu HaGHBEKe CKBaXXHH
TPYHTOBBIM MAaTepHaJOM KOHTPOMHDPYIOT 00beM rpyHTa B KaXKAOH OT-
CHII2eMO# NOpPIUWH MO KONHYECTBY 3aCHIIOK COBKOM-I03aTOPOM H
HOJIHOTE €r0 3aMOJHEHHS], BJaXKHOCTb OTCHIIAEMOTrO TJIHHHCTOTO IPYH-
Ta, OLHOPOIHOCTE €ro COCTaBa HAa OCHOBE BH3YaJbHOIO OCMOTpPA, KO-
JIHYECTBO yAapoB TpaMOylomero cHapsia OJs YILJIOTHEHHS KaXXIo#
TIOPUIUHA TPYHTA N0 BpeMeHH TpaMOOBaHHUS, KOTOPOE NOJIKHO OLITL He
menee 0,5 Muy. B HeoOXonuMbIX c/Iydasix mocsie 3aBepuleHHst pador .
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onpenensoT 060beMHYI0 MacCy CKeJeTa H BJIAaXKHOCTb YIJIOTHEHHOIO
FPYHTA IyTeM IPOXOJKH IIyP(OB WIH pafHOMETPHIECKHX CKBAXKHH.

TnyGuunoe yIIOTHeHHE IIPOCAfOYHBIX TPYHTOB NPOOHBKOH CKBa-
JKHH UIHPOKO NPHMEHSIETCS IIPH CTPOHTENbCTBE TXKEJBIX NMPOMBIII-
JIEHHBIX, TPaKIaHCKAX H XKHJBIX 3J[aHUH Ha Haomaaxax co II Tumom
TPYHTOBHIX YCJOBH#l IO NpocafodHoCcTH. OCOOEHHOCTH ero IpHMeHe-
HHA HA BCeX HTANAX COCTOSJH B TOM, 4TO: '

H3-3a OTCYTCTBHS JAPYTHX JOCTATOYHO OTPAGOTAaHHEIX H 9KOHO-
MHMUHBIX METOLOB [eTajbHOE H3yueHue, NPOBepKa, orpaboTka pas-
JHYHBIX TEXHOJOI'HH IIPOH3BOACTBA PaGOT BBHUIOJHAIHCH B OCHOBHOM
-B TpolLeCcCce H MOCJe OCYIIECTBIEH s IMYOHHHOTO YINIOTHEHHUS;

IIPH NPOEKTHPOBAHHM M BHINOJHEHHH DaboT IO ryGHHHOMY Y-
JIOTHEHHIO He AOCTATOYHO YYHTBIBAJHCh 3aKOHOMEPHOCTH JedopMma-
i IpOCafOYHBIX TPYHTOB OT HArpy3kH (pyHAaMEHTOB M, MVIaBHEIM
06pasoM, oT cOOCTBEHHOrO Beca IPyHTa, B3aHMOJEHCTBHE YIJIOTHEH-
HEIX MACCHBOB C OKPY2KAIOIIHUM IIPOCAJOYHBIM I'PDYHTOM, TaK KaK OHR
B TOT IepHOJ He OBIIH H3BECTHH H JOCTATOUHO H3YUEHH,

Ha IJIOIMAaAKaX NPHMeHeHHs TIyOUHHOTO YIVIOTHEHHST HHXKEHEepHO-
re0JIOTHUECKHE U3BICKAHUS BHUIOJNHAINCH C HEIOCTATOYHOH IOJHOTOH
H OORYHO 3AHHIKAJUCH BEJHUHHB TPOCAJOUYHOH TOJIIH TPYHTOB.

B cBf3H ¢ 9THM OIBIT NPHMEHEHHS TVIYOHHHOTO YIJIOTHEHHS IIPO-

 THBOPEUMB, HAPALY C IMONOXKUTENbHBIMH Pe3yJbTaTaMu B CONBUIMH-

CTBe CJy4aeB HaOJIOAAINCh CIyYad NOBEIUEHHBIX OCaL0K (yHIaMeH-
TOB W JebopMallid B KOHCTPYKUHAX 3AAaHHH H coopyxeHuit. Ha
OCHOBE 3TOro JejaajH He0oOOCHOBAHHBIE * BHIBOJAB O HEJOCTATOYHOH

HaneKHOCTH METOI[a FJTY6HHHOFO YILJIOTHEHHS IPOCANOUHBIX I'PDYHTOB.

Apanu3 o6MNPHOI'O ONBITA NPHMEHEHHS TVIyOUHHOTO YIIIOTHEHHS
TMPOCaJlOUHEX TPYHTOB IIOKA3LIBAET, YTO OCHOBHOH IPHYHHOH IOSB-
JIeHUs] NOBHIIEHHEX OCaZoK (GYyHIAMEHTOB H AedopMaluil B KOHCT-

' PYKUHAX 37aHMH H COODYXKEHHH fABJfeTcs TO, 4TO IPH HPOEKTHPO-

BaHHMH YNJIOTHEHHBIX MacCHBOB He YUMTHIBAJH JOIOJHHTEJbHEE Ha-
TPY3KA Ha HUX OT CHJI HArpyXaoulero TPEHUsl, BO3HHKAIOIIKX IPH
HpocajKax OKPYKalollHX TPYHTOB OT HX COOCTBEHHOro Beca. B cBs3H
€ 9THM Jo cepelHuHsl 70-X rofoB riayOHHHOE YIJIOTHEHHE BHIIOJHANK
He Ha BCIO OPOCAfOYHYIO TOJINY, a JHIL B Npefenax ee BepxHel
wacTH, paBro# 0,6—0,7 Hyp . K TOMy Ke ray6uHa npocaiouHOR TOJI-
mu g0 Havasa 60-x rofOB CHH3Y OrpaHHYHMBAJIAaCh T'OPH30HTOM, Ha
KOTOPOM OTHOCHTEJIbHASI IIPOCAaA0YHOCT Oblia menee 0,02, semencr-
BHe yero raybuua YIJIOTHEHHS YacTo He NpeBHIIIaJa 0,56—0,6 or (paK- .
THYECKOH NMpocagoyHol ToMIIH Hyp .

OJHOBPeMEHHO C STHM Pas3MepH YILIOTHEHHHIX MACCHBOB [0 Ce-
peaunsl 70-x ro/0B Ha3HAYUANHCH TOJBKO HCXOISA H3 YCJIOBHS BOCHPH-
SITHS1 HMH JOINOJHHTEJIbHBIX Harpysok oT ¢yHjaMeHToB sranuii, [Ipn -
BO3JeACTBHH Ha YNJOTHEHHLIE MacCHBEI CHJI HarpyXaiwIlero TPeHHs
pasMepH .MX B OCOJBIIHHCTBE CAYYaeB OKA3aJHCh HEJOCTATOYHHIMH
JJIs BOCIDHATHS IOIOJHHTEIbHBIX Harpysok. Eciam ¢ yuetom CHI
Harpyskamllero TPeHHs MHHHMaJ/JbHAS UMIPHHA YIJIOTHEHHOrO Mac-
cusa 1o pykoBonctsy [68] u CHull I1-15-74 nomxua GHTh He MeHee
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0,5 Hgp, To panee oHa npuHuManaack (axruueckn 0,17 Hpp , T. €. B
3 pasa MeHbuIeH.

Heyuer fomOMHHTENBHEIX HATPY3OK OT CHJI Harpyxalomero Tpe-
HHSI TaKKe OTPaKaJcsl Ha Ha3HAYEHHH CTeleHH IJTOTHOCTH B YILIOT-
HEHHOM MaccuBe. B coOTBETCTBHM ¢ CyMMapHOH 3M0pO# pacmpere-
JieHHs] BEPTHKAJbHEIX CKHUMAIOUIHX IaBJEHHH IO IJyGHHE cpeflHee
3HauenHe 00BEMHOH MacChl CKeJleTa IPYHTA B BepXHEH 4acTH yIJioT-
HEeHHOr0 MaccHBa AOJXKHa OHTb He MeHee 1,65 T/M3, B HHXKHeH —
1,7 t/mB. TTo meficTBOBaBIIMM paHee TpeGOBAHHUSIM H PeKOMEHAAIUAM
HODMATHBHBIX IOKYMeHTOB oObeMHad Macca CKeseTa YNJOTHEHHOTO
rpydra npuHaManach pasHol 1,6—1,65 T/M%, B HuxKHeR wactd
1,6 1/m3.

B OTZeJIbHBIX CIYYasX, 0COGEHHO Ha MepBHIX dTaax NpHMEHeHHS
rJIyOMHHOI'O YIJIOTHEHHsI, IOBBIIEHHHE ocalki (DyHILaMeHTOB IIPOHUC-
XOJHJIH BCJIEACTBHE HELOCTATKOB B TEXHOJIOTHH IPOHU3BOJCTBA PaboT.
Ha ocuoBe BHIIOJHEHHBIX HCCJELOBAHHH B JIECCOBHIX CyNecix H Cy-
TVHHKAX C YHCAOM muiacTuiHOCTH [, <0,12 Tommuua GydepHoro cios
6blna ycraHoBsaeHa paBHO# 2,6—3,0 d. Onnako daxTHuecKH A7 Cy-
TVINHKOB OHa OKasaJach paBHOH 4—b5 d, B CBSA3H C 4eM B OTHEJbHHX -
ciayuanax 6ydepHblll cJIol CHAMaJH HEeNMOJHOCTLIO B (GyHIaMeHThl BO3-
BOJIMJIHCh HAa YACTHYHO PA3PHIXJIGHHOM TpYHTe.

IIpu paHee npHMeHsBIIeHCSA TEXHOJNOIUH I'VIyOUHHOTO YIJIOTHEHHA
C pacIMpPeHHeM CKBAXHH B3DLIBOM HEH3GEXKHO NPOHCXONHI 3aBail
rPYHTa B CKBayKMHaX, KOTOPHH IPH BJAXKHOCTH HHXKe ONTHMAaJbHOH
Joxonua 10 3—5 M. McrnoarsoBapmmrecst B To BpeMs TpaMOOBKH Be-
com 0,35—0,45 T He oGecnmeurBa/ M YIJIOTHEHHEe TPYHTOB B 3aBajax
_Ha BCIO BBICOTY, BCJNEJACTBHE 4Yero B HHYKHEH YaCTH CKBaXKHH OCTa-
BaJicsl PHIXJIBIA BACHINHOH FPYHT.

B mpotiecce riiyGHHHOrO YINIOTHEHHS He BCerAa BHIIOJIHSIACH
JIO3UPOBKA 3aCHIIaeMoro rpyHTa B cKBaxkuubl. Ilpm Majom oObpeme
rpyHTta B oxuo#i mopnun (0,08—0,12 M3) w npHMeHeHHH AJS 3aCHH-
KM Oynbfo3epoB (hakTHUeckKHe 00beME NMOPUMH IPYHTA, 34cCHIaeMo-
I'o B CKBaXKHHEI, NIpeBHIIA N HeoOxoxuMmele B 1,6—2 pasa. B cBsizu
C 9THM B CKBaXKHHaX 00pa30BHBAJHCh CJIOH HEJOCTATOUHO YIJIOTHEH-
HOT'O IPYHTA.

Bce umeBmue panee MeCTO HeJOCTAaTKH B TEXHOJIOTHH I‘IpOHSBOIl-
CTBa H DPHYHHBI, BHI3BIBAIOIIME IOBHINEHHE Ocalku (yHIaMeHTOB
Ha YIJIOTHEHHBIX MaccHBax NPOGHBKOH CKBaXKHH, yYTeHH NPH NOA-
roroBke CHull II-15-74 [74], 1I1-9-74 [75] u pPYKOBOACTB K HHM.
ITosToMy mpuMeHeHHe TMIYOHHHOrO YIJIOTHEHHA NMPOGHBKOH CKBAaXKHH
B COOTBETCTBHHY C YKA3aHHHIMH HOPMATHBHBEIMH JOKYMEHTaMH HCKJIIO-
yaer NoBHIIEHHe OcaiK# (YHIAMEHTOB H IOJHOCTBIO OOecledyHBaer
HOPMAJIbHYIO 9KCIJIyaTalHIO 31aHUH.
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OCUBEHHOCTE METO[A YCTPAHEHMS NPOCALOK FPYHTOB
APMHUPOBAHHMEM TOJLL, SNEMEHTAMHU
NOBLILUEHHOW NPOYHOCTH

Merop yecrpanendsi mpocafoK IPYHTOB apMHPOBaHHEM TOJIII 3JIe-
MEeHTaMH NOBHILIIEHHOH NPOUYHOCTH OCHOBLIBAGTCSl HA yyeTe HPHPONHI
TIPOYHOCTH, IIPOCALOYHOCTH H 3aKOHOMEPHOCTeH PasBUTHS IPOCajoK
JIECCOBHIX TPYHTOB, a TaKXKe OCOOEHHOCTEH B3aHMOAEHCTBHS YIHJIOT-
HeHHBIX, 3aKPENJIeHHBIX MAacCHBOB, CBAH C OKPYXalOIHM HX Jecco-
BEIM T'PYHTOM €CTEeCTBeHHOH CTpYKTypr IpH [pOcajike ero OT cob-
CTBEHHOTO Beca [45]. -

[Tpocasku rpyHTOB NPOHCXOASAT BCJEICTBHE TOTO, 4TO IIPOYHOCTD
HX NDH TOBHIIIEHHH BJIAXKHOCTH CHHXKAETCS H OKAa3blBAeTCS MEHbIUE
JIeHCTBYIONIEro AaBJIEHHS, T. €. BO3HHKAET [Ie(HUUT POIHOCTH DPYH~
Ta, MpeAcTaBsomui co6ofi pasHOCTh MeX]y BePTHKAJBHbIM AaBJle-
HHEeM OT coOCTBEHHOTO Beca FPYHTa H HauyaJbHEIM IMPOCAJOYHEIM JaB-
JenueM. Vcxolst H3 9TOrO AJs HCKAIOUEHHS BO3MOMKHOCTH BO3HHKHO-
BeHHA MPOCaA0K T'PYHTOB HEOOXOAHMO IIOBHICHTB .IIPOYHOCTb HX HA
cXKaTHe H TeM CaMBIM JIHKBHIHNDOBaTb He(HUHUT IPOYHOCTH. ITO
MoxeT OHTb JOCTHTHYTO IIyTeM BBeJeHHS B TOJIIY TPYHTa SJeMeH-
TOB MNOBHIIIEHHOH INPOYHOCTH, XOPOIIO pafoTamIiux Ha CcXaTHe H
HUMEIONIAX AOCTATOYHO BHICOKOE CUENJIEHHE M. TPEHHE ¢ OKPYXKAOIHM .-
rpyaTroM (cM. pHC. 26).

ApmupoBaHHe TOJII npccanoqmﬂx IPYHTOB C IeJIbIo TOBHIIEHHS

¥IX MPOYHOCTH U Hecylied CIOCOGHOCTH JOJIZKHO. BEIIOJHATHCA HCXOAA
13 ycaoBHa obecrneyeHHs COBMeECTHOH paboTH NpocaJOYHOrO I'PYHTA
M apMHDYIOINX 3J7eMeHTOB. Jin1s GoJjiee NOJHOTO UCIONb30BAHHS He-
cyuell cnocO6HOCTH BceX BXOASAIHX B apPMHPOBAHHEIE MacCHB Ma-
TepHasoB Ileqecoo6pasHO IPHMEHATb apMHpPYIOIIHe 3JeMeHTH
¢ yMeHbIIaOMeHcs OT IeHTPa K XpasiM IpouHocTbo. Ilono6Hoe ap-
MHpOBaHHe TOJI IPOCAJOYHLIX I'PYHTOB MOXKEeT OBITh BHITOJHEHO
110 TeXHOJIOTHH TJIYOHHHOI'O YIJIOTHEHHS JIECCOBHIX TPYHTOB IPOGHB-
KOl CKBaXWH € 3alOJHEeHHEeM CKBAXMH ILraroberoHoM, TomuM Ge-
TOHOM HJIM IIJIAKOM € YIJIOTHEHHEM, CO3[aHHEM B TOJIIE JIECCOBBIX
TPYHTOB 3aKpeIlJIeHHbIX CHJIHKAaTH3alHed HiIH oé}xurom MaCCHBOB,
" ¥ IPYTUMH MRTOJAMHK. '
JL1s1 yerpaHeHHs IpocafoK TPYHTOB B IIpelesnax lIE(bopMI/IPYEMOH
* B30HBI OT HArpysKH (pyHZAMEHTOB B OCHOBAHHH HX CO3JaeTCSH YIIOT-
HEeHHBIA CJIOR ITyTeM YCTPOHCTBA IPYHTOBOH MOAYWIKH HJIH yIIoTHE-
HMS TSKeNbIMH TPaMOOBKAMH Ha HeOGXOAUMYIO Tay6uRy, JH60" CI0H
¥3 3aKPeIJIeHHOr'O PyHTa. YIJIOTHEHHBIH HJIH 3aernJreHHbm cJIof
OJHOBPEMEHHO C 5THM fABJSETCH paclHpele/HTeNbHOA MOAYIIKOH,
ofecneynBawollell epefavy Harpy3kH OT ()yHIZaMeHTa Ha apMHPO-
BAHHBIH MacCHB H BKJIOUEHHe B COBMECTHYI0 paboTy Bcex BXOASINUX
B_HEro 3JeMeHTOB. ‘

Paccrosinusag Mexny apMHDPYIOIHAMH NIPOCAJ0YHYIO TOJLLY TPYHTA
3JIEMEeHTaMH JOJIXKHEl ONIPENeNsTbCA HCXOAST H3 ycnosnﬂ obecneuenus
{cM. puc. 26): -

’ ~
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— COBMeCTHOH paboTH NPOCaJOYHOrO TPYHTa €CTECTBEHHON
CTPYKTYPH 3 ¢ YIJIOTHEHHEIM TPYHTOM 2, DACIOJIOXKEHHHM BOKpPYT
apMHDYIOIIEr0 3/1eMeHTa — HaGHBHOH cBad I, YIIOTHEHHOTO TPYHTa
2 co cpaeft 1 Wiy mpOCAJOYHOrO JECCOBOTO TPYHTA eCTeCTBeHHOH
CTPYKTYPH C 3aKpeN/JieHHEIM MAacCHBOM;

— IPOYHOCTH H HecyIleH CIOCOOHOCTH apMHPOBAHHOIO MAacCCHB&
HCXO/J M3 PACUETHHX NABJEHHH Ha JIECCOBHH IDYHT eCTeCTBEHHOH
CTPYKTYPH (HAYaJbHOIO IPOCALOYHOIO JABJEHHS Pnp ), YIJIOTHEHHO-
ro rpyHta B 30He 2(pyq) ¥ apMHPYIONIErO 3JeMeHTa B BHJe HaOuB-
HOH CBaH WJIM 3aKPeIJIeHHOro ctoaba (p.);

— TIPOYHOCTH H HeCcyulell CIoCOOHOCTH NOACTHJAIOINEro Hpoca-
ROYHYIO-TOJILY IPYHTA 4 10 BEJHYHHE PACUETHOrO JaBJIEHHS Ha Hero.

Bxaroyenne B paGoTy IPOCALOYHOTO TPYHTA €CTECTBEHHOH CTPYK-
TypHl, YIJIOTHEHHOIO I'PYHTA, 4 TakXe yBeJHUeHHe NIPOYHOCTH MaTe:-
pHajia cBalf P yCTPaHEHHH IIPOCAJOK IPYHTOB OT HX COOCTBEHHOTO
Beca apMHEPOBAHHEM II03BOJIeT YBEJHUHTh PAcCTOSIHHE MeXIy IeHT:
pamu IpoOHTHX cKBaXHH B 2,0—2,5 pasa. Baaromaps sToMy, Kak
II0Ka3aJl TeXHHKO-3KOHOMHYeCKHH aHasHu3, CTOMMOCTh paboT Mo HO-
BOMY METOJXY IO CPaBHEHHIO C IJyOHHHEIM VIJIOTHEHHEM IIpOOHBKON
CKBaXHH H C yCTpoHcTBoM OypoHaOHBHHIX cBall cHuxkaeTtcs B 1,2 —
1,5 pasa, a TpynoemkocTb B 1,8—3,0 pasa.

ApMupoBaHHe TPYHTOB BEPTHKAJbHO-PACHOJOKEHHEIMHA 3JeMeH~
TaMH IOBHIIEHHON IIPOYHOCTH IIpefHAa3HAUaercd, INIaBHHM o6pasom,
JJI51 YCTpaHeHHs BO3MOXKHOCTH BO3SHMKHOBEHHS H Pa3BUTHS IIPOCALOK
TPYHTOB OT HX COGCTBEHHOro Beca. B cBdA3H ¢ 3THM JaHHBIH MeTOL
IpHMeHsIeTcsl Ha IPOCalloYHEX JIeCCOBBIX IpyHTax co 1I tunom rpys-
TOBEIX YCJAOBHHA [0 IPOCAJOYHOCTH AJd XKHJBX U IpaXJaHCKHX 31a-
HHH H COOPYKEHHH, XapaKTepH3YIOIIHXCS: YacTHIM PaclosokKeHHeM
(hyHIaMeHTOB HECYIIHX CTEH; BBICOTOH N0 9—12 sTaxed; Harpyska-
MH Ha JeHTouHble ¢yrmaMmenTH g0 600—800 xH M, dynmamenTtor
B BHJI€ CIUIOIIHBIX XKeJe300eTOHHBIX IIJIUT ¢ JaBJIeHHeM Ha TPYHT A0
0,15—0,2 MIla u 1. n. Hapsixy c 9TEM apMHpPOBaHHe MPOCAT0UHBIX
TPYHTOB IeJecoo6pas3HO INPHMEHATh NOJ INOJaMH, (YyHIAMEHTAMH
TeXHOJIOTHUECKOro 00OpyLOBaHMs B NPOMELIIJIEHHEIX KOpIycax, a
TaKXe B KauecTBe MePOIPHMSATHS IO YCTPAHEHHIO BO3MOMKHBHIX Hepe-
Jad Ha cBafiHble QYHLAMEHTHl JOIOJHHTEJIbHEIX HarpysoK OT CHJA
HArpy:arllero TpPeHHs IPH BO3MOMKHEIX IPOCALKAX OKpPYKAIOIIHX
IPYHTOB OT COOCTBEHHOro Beca. B nocsennem ciayuae Mo GyHIaAMEH-
TaMH HeCyIIHMX KOHCTPYKUHH BBHINOJHAIOT cBafiHBle (yHIaMeHTH,
a BOKPYT HHX CO31aloT 6apbepHble NOJOCH, HCKIOYAIONINE ITepenayy
Ha CBaH IPOCaJOK OKPYKAaIOIIUX I'PYHTOB OT COGCTBEHHOrO Beca, T. €.
cBafiunle GyHAAMEHTH YCTPAHMBAIOT B apMHPOBAHHOM TpPYHTE.

PesynbraThl HCclefOBaHHA MeTofa apMUPOBaHHS TOJII HpOCa-
JIOYHLIX I'PYHTOB 3JeMeHTaMH NOBHIIEHHOH TIPOUHOCTH CBHIAETENBCT-
BYIOT O JOCTATOYHO BLICOKOH ero 3¢p¢eKTHBHOCTH NPHMEHEHHS H O
11e/71€C000Pa3HOCTH IIHPOKOIO HCNOJNb30BAHHA B MPAKTHKE IIPOEKTH-
POBaHHS M CTPOMTEJNHCTBA Ha IUIOWafKax co II Tumom rpyHTOBBHIX
YCJIOBHH 110 IPOCAJO0UYHOCTH.
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Fnaea XIV. OfbIT CTPOUTE/IGCTBA U 2KCINYATALIMU
3OAHMA W COOPYWEHMHA HA NMPOCAAOYHBIX NPYHTAX

_ TEXHMKO-3KOHOMMYECKME MOKA3SATENIM METOAIOB YCTPOMCTBA
OCHOBAHMHA U ®YHAAMEHTOB

KaxXppiii H3 METOZOB YCTPOHCTBa OCHOBAHHH H (QYHILaMEHTOB, a
TaKXKe ofecHeyeHHsi MPOUYHOCTH H HOPMAJbHOH SKCIIyaTallHH 3ha-
HHHA H COOpyXKeHHl IpH HepaBHOMEPHEIX IPOCaAKaXx I'PYHTOB HMeeT
cBOM 00/1acTH IPHMEHEHHS, 3aBHCALINE OT I'PYHTOBHX YCJIOBHH, KOH-
CTPYKTHBHHIX ocO6eHHOCTell 3 aHuil, JeHCTBYIOINX Harpy3oK Ha GyH-
JAMeHTH, a TaKkKe HAJeXKHOCTH BO3BOJUMBIX 3/JaHHHA H COOPYKEeHHH.
Paunonanburie 06JaCTH ONPEleNAIOTCS TeXHHUKO-9KOHOMHYECKHMH
IIOKAa3aTe/lsIMHU, BKJIOUAIOMUMH CTOMMOCTb, TPYAOEMKOCTb, PacXol
MaTepHaJIoB, KOTOPEIe PACCMATPHBAIOTCH HIXKE.

Jas | THOA FPYHTOBBIX YCJAOBHH TeXHHKO-3KOHOMHYECKH{l aHAJIH3
METOLOB CTPOHTEJNbCTBA Ha NIPUMepe BO3BENEHHS OXHOH GJOK-CEKIHH
JEBATHITAXHOTO KPYNMHONAHEJbHOTO KHJIOro AoMa cepuu 94 obmieli

nomaneio 1941 M ¢ IpUMeHeHHeM CIELYIOIHX BAPHAHTOB OCHOBA- |

Huil 0 dynnamenros [14]:

cO60pHHE JEeHTOUHHE (PYHILAMEHTH Ha YIIOTHEHHBIX TXKeJBIMH
~ TpamMOOBKaMH IPyHTax Ha raybuny 3 M;

c6oprIe JIeHTOUHEIe (QYHIaMeHTH Ha rpyHTOBon nonymxe TOJI-
IIHHOH 3 M;

(pymlamembx B BHITpaMOOBaHHBIX KOTJIOBaHaX C YIIHpPEHHHIM OC-
"HOBaHHMeM H 06e3 Hero c POCTBEPKOBLEIM ONHMpaHHEM MaHesef;

cBailHble QyHIaMeHTH H3 3a0uMBHHIX cBafl ceuennem 30X30 cM
K 1audol Ha 1—2 M GoJblle BeJIHUHHE IPOCAZA0UHON TOJIIH;

cBaliHHIe (DyHIaMeHTH H3 OypoHaGHBHHIX cBal puamerpom 0,5 M
6es ymupeHHss H IJHHOH Ha 2 M GoJblle NPOCAaNOYHOH TOJIMIA.

Jis1 TeXHHKO-2KOHOMHHYECKOr0 aHaJjH3a NpPHHATH Haubosee TH-
IHYHbIE TPYHTOBLIE YCJIOBHS, XapaKTEPH3yioLluecss HaJHYUEM CJIOEB
CYIJIHHKOB H cyIllecell ¢ InpocafoyHofl Tonmel 4, 6, 8, 10 M u mox-
CTHJIaeMBIX CYTJIHHKaMH ¢ 00beMHOH maccoll ckenera 1,65 1/m3.

Konerpykuusa ¢yHzaMeHTHO-IOABAJLHOA YaCTH IIPHHATA OJHHA-
KOBOH H B Pa3JjIMYHLIX BaDHAHTaX H3MEeHSETCS TOJNbKO HHIKHAA UaCTh,
HayHHasg ¢ OTMETKH HH3a IOKOJbHLIX NaHesnell H TeXHHYeCKOro MoJ-
HOJIbS. o

‘CMeTHasi CTOHMOCTb CTPOHTEJBHO-MOHTAXKHHX paboT NpHHHMA-
JIach II0 KaTaJioraM eIHHHYHBEIX PacleHOK, IPUBSA3aHHBIX K yCJOBHSIM
CTPOHTENbcTBA NepBoi 30HB Henponerposckoi obmactu. Cymmap-
Hasi TPYLOEMKOCTh paboT onpejfensnach C yYEeTOM H3TOTOBJIEHHS
ugle/qdd ¥ nosayhabpHKaTOB Ha NPEANPHATHAX CTPOAMHAYCTDHH H
HX TPaHCIIOPTHPOBKH Ha CTPOHTENBHYIO IJIOINAIKY.

TexXHHKO-9KOHOMHUEeCKHe I[OKasaTeJd (puc. 78) IJs JIEeHTOUHBIX
¢yHI1aMeuToB, 3aNPOEKTHPOBAHHBIX Ha OCHOBAHHAX, YNJIOTHEHHHIX
TSKeNBIMH TPpaMOOBKAMH, H3 I'DYHTOBOH HOAYIUKH (KpuBHe I H 2),
a Takxe JJ5 QyHIaMeHTOB B BHITpaMOOBaHHBLIX KOTJIOBaHAX (KpH-
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Bas 3), He 3aBHCAT OT BeJHUYHHBI IPOCaAOUHOMA ToNIH. B TO Ke Bpe-
Ms1 TeXHHKO-3KOHOMHYeCKHe IIOKa3aTeJH CBaHHBHIX (GyHIaMEHTOB
(xpuBHie 4 H 5) CYIIECTBEHHO 3aBHCAT OT BEJHUYHHE IIPOCALOYHOH
TOJNH H (HH3UKO-MEXAaHHUECKHX XapaKTePHCTHK IPYHTOB. Tak, nas
GbyHIaMeHTOB U3 3a0HBHBIX IPH3MATHUECKHX H OypoHaOHBHBIX cBait
IPH TOBHIIIEHHH BeJHYHH TNpocafoyHo# TojmHu ¢ 4 1o 10 m crou-
MOCTb- HX ycTpoiicTBa BospacraeT Ha 26—409%, a npH Bo3pacTaHUH
Koncucrenuy ¢ 0,1 go 0,3 — na 10—459%.
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Puc. 78. ITokasarenu cmerHo#t croumoctd (a), Tpynosatpar (6) H pacxox MeraJ-

aa (8) Ha ycrpoicTBO (yHAAMeHTOB GJIOK-CEKLHH JEBATHITAXKHOTO KHJIOLO HOMa
cepur 94 NpH pasIMYHOH BeJHYHHE IPOCALOUHON TOJIIIH.

Hanb6omnee s5KOHOMHYHBHIMH H3 PACCMOTPEHHBIX BAPHAHTOB IO BCEM
NoKaszaTeJsM fABJASIOTCA (YHIaMeHThl B BBITPaMOOBAHHEIX KOTJIOBa-
Hax. IIpuMeHeHue HX IO CpPaBHEHHIO €O CBalHHIMH (QyHIaMeHTaMH
Ha TOJNLAX NMPOCALOYHBIX I'PYHTOB 6—8 M NO3BOJISET CHH3HTB CTOH-
MOCTB yCTpolicTBa HysaeBoro LMkjia B 1,7—2,0 pasa, TPpyLOEMKOCTh
pabor B 1,8—2,2 pasa, pacxon meranna B 3—4 pasa.

Jas I Tuma rpyHTOBBIX. yCHOBHH TEXHHKO-9KOHOMHUYECKHH aHa-
JIH3 METOJOB CTPOMTENbCTBA Ha IIPOCAJOYHBEIX PYHTaX PacCMaTpH-
BaeTcs Ha NpHMepe BO3BEIEHHS JIeBATHATAXKHOIO KPYIHONAaHENbHO-
ro xujoro goma cepun 480 ¢ npuMeHeHHeM CJASAYIOIHX BapHAHTOB
ofecrneyeHHst IPOYHOCTH H HOpPMaJIbHOH 3Kcmayatauuu [13]:

KOMIIJIEKC MEPOIPHATHH, BERJIOYAIOMHHA MOBEPXHOCTHOE YIJIOTHe-
HYe IPYHTOB TSXKEJBIMH TPaMOOBKaMH, BONO3aIIUTHEIE H KOHCTPYK-
THBHblE MEPOIDHATHSA, paCCYHTaHHblE Ha IPOCajAKH TPYHTOB
Snp =50 CM, .

riy6HHHOE YIJIOTHEHHe HPOCANOYHBIX I'PYHTOB IPOGHBKOHR CKBa-
HH Ha BCIO IPOCAAOYHYIO TOJILY; .

YIUIOTHEHHE NPOCAJOYHHX IPYHTOB IIPE/JBAapHTENbHEIM 3aMauH-
BaHHEM C YCTPOHCTBOM IOBEpXY I'DYHTOBOH TMOAYIIKH TOJIIHHOH 3 M; °

YIVIOTHEHHE NPOCafOYHBIX TPYHTOB IpeABapHTEeNbHEEM 3aMauHBa-
HHeM ¢ IrJyOHHHBIME B3PHBaMH;
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* 3aKpelvieHHe IPOCcaJOYHBIX rpyHTOB 06>KH1*0M Ha BCIO MPOCAOY-
HYIO TOJILY -

IpOpesKa IPOCAJAOUHBIX TI'DYHTOB 3a0HBHEIMH CBasgMH CEUeHHEM
30X 30 cM 1 40X 40 cm maunoi 10 u 15 M;

Ipopeska HpOCaZ0YHBIX TPYHTOB 6ypOH36HBHbIMH CBasMH -AHa-
MerpoMm 0,6 ¢ ymapenuem 1,6 m; -

IIpopeska MPOCafoYHBIX I'PYHTOB 6yp0Ha5HBHbIMH CBAsMH JHa-
meTpoM 1 M Ges yuiupeHus.

. TeXHHKO-3KOHOMHYECKHH aHaJU3 BHIIOJHAIH IJs nanGouee TH-
NOHYHBX I'PYHTOBBIX ycJoBuii IlpuanenpoBbs, XapakKTepH3yOUIHXCS:
npocajiouroit Toimest H, pasro# 10, -15, 20 u 25 M; pacuerHol mpo-
cafikoff TpysTa OT COBCTReHHOTO Beca 10 50 cM; cJIOMCTHM Hamjac-
TOBAHHEM FPYHTOB M3 HPOCAJOYHHIX CYIJIHHKOB H Cylecel, MOACTH-
JlaeMBIX HENPOCA/IOUHBIMH KPACHO-GYPEIMH CYI/IMHKAME ¢ 00beMHOR
maccoit ckenera 1,65 1/m3, KoHcucTeruuedt 0,2; ypoBHeM TPYHTOBEX
BOJ Ha 2 M HHXe KPOBJIH KPacHO-GypHIX CyI‘JIPIHKOB

KOHCprKHHH ¢byHAaMeHTO-NOBaNbHOA YaCTH BHILIE (byHﬂa\aeHT-
HOH JIEHTHl WJH IOAYIIKH IPHHATH OAHHAKOBBHIMH 32 HCKIIOUCHHEM
‘BapHaHTa /, IO KOTOPOMY CTOHMOCTh, TPYHOEMKOCTh H PACXOf, MaTe-
pHAIIOB Ha yCTPOHCTBO KOHCTpYKTI/IBHbIX H BOJO3aLIATHEIX MepONpHs-
THH BKJIOUEHB B TeXHHKO-9KOHOMHYeCKHe INOoKasaTeln (yHZaMmeH-
T0B. CHJIB HArpyKalollero TpeHHs NPHHHMAaJHCh PaBHBIMH: Ha Ha-
PYXKHBE DSAIB CBall, NOBEPXHOCTH 3aKDEIJIEHHBIX YIJIOTHEHHBIX
maccuBoB jgo raybuns 10 m — 10 kH/m?, na raybunax 10—15' M —

15 gkH/m?, 15—20 m —20 gH/m?%, 20—25 M —25 kH/M?, Ha BHyT-
peHHHe PALH CBdfl H IOBEPXHOCTH 3aKpeIJIeHHHX MACCHBOB B pasMe-
pe 0,8°0T NIpHBENCHHBIX BEIIUE BEJHUKH.

CMeTHAs CTOMMOCTD H TPYHOEMKOCTH pador omnpenenadnach Tdk-
e, KaK H 1A | TAna TPYHTOBHIX YCIOBHH. X

PesyabTaTel TeXHHKO-3KOHOMHYECKOro aHajusa (pHuc. 79) mosBo-
JISIIOT OTMETHTD CJeAyIolLIee. )

‘Hanbosiee 5KOHOMHYHEIMH 110 CTOHMOCTH H TPYLOEMKOCTH SBJIS-
JOTCS: BapHAHT 3 — YIJIOTHEHHe MPOCAJOYHHIX TIPYHTOB NpeXBapH-
TeJbHBIM 3aMadyHBaHHEM M BapHaHT 4 — yIJIOTHeHHe TIJyOHHHBIMH
B3DBLIBAMH. S(p(beKTHBHOCTb HX IIPHMEHEHHS MaJo 3aBHCHT OT BeJH-
YHHB HPOCAI0YHOH TOJILH. :

IIpuMeHeHHe KOMIJIEKCA MEPONPHATHH II0 BapnaHTy 1 TaKKe He
3aBHCHT OT IpocaJoyHol Tosmu. Ha TexHHKO-3KOHOMHUECKHE IOKa-
3aTeNH €ro OKa3biBaeT BJHAHHE PACCTOSHHE MEXKAY OCaJ0YHEIMH
wsamu. Ilpu nByxcexuuonHolt paspeske (Bapuant la), mpuMeHsie-
MOH IIpH npocajke IPYHTOB OT coOCTBeHHOro Beca 0 12—18 cwm,
cToMMOCTh 1 M2 ofmet TUIOIA/H TIO -CPABHEHHIO C DZHOCEKIIHOHHOMH
paspe3koil cHuKaerca HaA 3—4 py6., a Tpynoemkocts Ha 0,3 yelr.- '

ZHS.
_ CTOHMOCTb H TDPYAOEMKOCTb I‘.Hy5PIHH01‘O yIIOTHEHHS HpO6PIBKOH
' CKBaXKHH 3aBHCHT B OCHOBHOM OT HPOCAJZOYHOH TOJIUH U CTENEeHH
IJIOTHOCTH TPYHTA, T. €. PACCTOSIHHS MEXKIY CKBa:KHHAMM, CBAHHBIX
¢GyHnaMeHTOB — OT NPOCaJ0YHOR TOJLIH M HECYIIeH CIocoGHOCTH
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MIOJCTUIAIONIEr0 TPYHTA. DTH BapHaHTH GoJiee JOPOTHE H TPYAOEM-
KHE 10 CPABHEHHIO C IPHMEeHeHHeM KOMILJIEKCa MEpONpHsTHiH, 0Co-
GEHHO IPHU TOJIIAX [IPOCALOUHEIX I'PYHTOB Gojee 12—15 m.:
T'ny6unHOE YIJOTHEHHE IPOCANOYHBIX I'PYHTOB NPOGUBKOH CKBa-
JKUH MO CTOUMOCTH GJH3KO K GYDOHAGHBHHIM CBasM C YUIHDEHHAMH,
HO GoJiee TPYAOEMKO LPH 3HAYHTEJNbHO MEHbIIEM DacXoje MeTasla
u GeroHa. 3abuBHble cBap (BapHAHT 7) pAUMOHAJBHH IPH [JIHHE
ux g0 10—15 M. TepMuueckoe 3aKpeljeHHe IPOCANOUHEIX [PYHTOB
— gauboJiee SKOHOMHYHBIE METOJ TMPOPE3KH NPOCALOYHEIX TPYHTOB.
T
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Puc. 79. Ilokasatenn momonuHTenpof cMerHofi crommoctd C (I)
i tpyroeukocTH Q (II) mHa 1 'M? obuwefi njomaAH NPH NPHMEHEHHH
pas/HYHbIX BapHAHTOB OCHOBaHMit W GYHIAMEHTOB JJIS:

a — QMeBATHITAXKHOTO KPYNHONAHENbHOTO XHJIOrO AOoMa cepurn 480; 6 —=
YeThIPHaAaTHITAXHOTO XXHJOro noma; 8 — jgercala Ha 320 MecT.

N3 paccMOTPEHHEIX BapHaHTOB HauGojee HESKOHOMHUHEIMH SB-
JsoTes PyHAaMedTe Ha 6ypoHaOHBHBIX cBasx 6e3 yiuupeHHS H Ha
SaKpEenJeHHbX CHAMKaTH3aluefi rpyHTax, CTOHMOCTh 1 M® KOTOPHIX
B IaHHOM caydae 12 py6. . .
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HAOEXHOCTh NPUMEHSEMBIX METOZIOB CTPOMUTEJILCTBA
HA NPOCABOUHBLIX IPYHTAX

B cooTBeTcTBUHM C DPa3BUTHEM HCCJELOBAHHH, MPHHIHIOB IIPOEK~
THPOBAHHUSL X CTPOHUTEJILCTBA HMEIOUINICA 50-eTHH ONBIT CTPOUTEN b~
CTBA M 3KCIVIyaTaluuH 3JaHHi ¥ COOPYXKEHHH MOXHO Pa3fejHTh H&
TPH OCHOBHEIX 3Tana. Ha mepBom srame, IpoLoJKaBIIEMes IO cepe-
OUHEL 50-X TOMOB, OCHOBHHIMH MEDONPHATHSAMH IO ofecleyeHHIo yC~
TOHYHBOCTH H Oe3aBapHUHHOH 3KCIIyaTalHH 31aHHH M COODPYXKEeHHIH:
ABHJIHCH BONO3AIUTHEIE H KOHCTPYKTHBHBIE. CPaBHHTEJNBHO HEBHICO-
Kasi CTOUMOCTD, NIPOCTOTA HX OCYIIECTBJICHUS NO3BOJSIM B IIMPOKHX
MacumTabax BeCTH CTPOHTENLCTBO Ha IPOCAJOYHBIX JIECCOBHIX I'PYH-
Tax B pasauumpbix pafioHax CCCP. C npuMmenenneM HX BO3BEJEHBI
TaKHe KpYNHeHIIne 3aBOAH, KK 3amnopoxcranb, JHenTpOBCKHN. a0~
MHHHEBHIH 3aBOJ, MepBhle coopyxeuus IOkHOTPYGHOrO 3aBoja B
Hukonone, xunble MaccHBH B 3amnopoxbse, Hukonose, Xepcoae H
Ip. _OILHaKO yIKe IEepPBEI OIBIT SKCIVIYATALMH BO3BEIEHHBIX 3LAHUA I
COODYKEeHHH OKa3ajl HeHaJeXHOCTb BOAO3ALIUTHHIX M HELOCTAaTOY-~
HOCTh KOHCTPYKTHBHBIX MEDONDHATHH, PEKOMEHAYEMBIX AefCTBOBAB-
IIHMH B 3TOT NEPHOJ HOPDMATHBHBIMH - JoKyMeHTaMH. [IpumeHenne
TOJIBKO BOJO3AIIMTHLIX M KOHCTPYKTHBHBIX MEPONpHATHH, He pACCUH-
TAHHBIX Ha HepaBHOMEDHEIE IPOCAJKH IPYHTOB B OCHOBAHUSX, OCBIY~
HO TIOJIHOCTBHIO HCK/IIOYAJH aBapHiHOe COCTOSHKE 3AaHUH H COOpye-
HHH, HO He obecleunBaJH HX HOPMAaJbHYIO IKCIUIyaTanuio. B chism
C 9THM YaCTO NPHXOJHJIOCH OCYNIECTBISATH BOCCTAHOBHTEbHbIE PaGo-
TH 110 OOECTIEYeHHIO HOPMaJbHOR 9KCIIyaTallHk 3AaHul U COOpyxe-
uni. CromMmocTh 5THX pa60T npocrurana 30—40% ot cromMocTm:
CTPOUTEABCTBA."

Bce aTo mpuBeso, ¢ OJHOM CTOPOHB, K COBEPIICHCTBOBAHHIO BO-
JOBAIMHUTHBIX H KOHCTPYKTHBHBIX MEPONDHATHH C YCHJIEHHEM KOHT-
pOJIA 33 MX COCTOSTHHEM M CO3MAHHMIO CEUMANBHEIX CIYKO BOJO3A-
IHHTHL H, C IPYro#, K MOHCKaM HOBHIX IPHHLANOB obecreyenns yeToh-
“YHBOCTH ¥ HODMAJbLHOH SKCIVIyaTalH¥ 3JaHMB H COOpPYKeHHH.

Ha nepsoMm sTane cTpouTeJNbCTBA GHIH IpPeNJOXKeHH H paspabo-
TaHBl METOABl I'VIyOHHHOIO YIJIOTHEHHS HPOCAJOUYHHIX I'PYHTOB IPYH-
TOBBHIMY cBasgMH [1], XHMHYECKOTro 3aKpelIeH:UsI OLHOPACTBOPHON CH-
augatusanueit [10], Tepmuueckoro sakpemynenust [52], ycrpolicrtBa
cpafiuuix PynpaMenToB. [IepBuifi ONEIT HX IpHMEHEHMS, 32 HCKIIO-
YeHHeM OTAEJLHBIX C/IyuyaeB, OKas3ajcs He BIOJHE YJa4HBIM, TaK:
KaK BCJE/CTBHE BBHICOKOU CTOHMOCTH M TPYAOEMKOCTH 3THX METOLOB-
ray6rHa YNJIOTHEHHS, 3aKpelJieHHd, JJIHHA cBall OrpaHHYMBaIach.
ray6uHOH akTHBHOH 30HEI MOX (PyHAaMeHTaMH, 4To cocTasHio 0,4—
0,7 oT BeJHUWHBl NPOCAfOYHON TOMIUY, H, KPOME TOTO, HE YUHTHIBA-
JIHCh 3aKOHOMEDHOCTH DasBHTHSI IPOCAJOYHHX NedopManui, CHIbE

HarpyXaloIlero TPeHHs 10 HOBEPXHOCTH YIIOTHEHHBIX, 3aKpeIlJieH-
" HBIX MACCHBQB U CBafl. B peaysbrare 5TOro IpH oGHJIbHOM 3aMAYHBA~
HHM [PYHTOB CBEDXY HJIH HOAbeMe YPOBHA IPYHTOBHIX BOX (yHAAMEH--
Thl, BO3BEJiCHHbIe HA YNIOTHEHHLIX, 3aKPEIJICHHBIX JICCCOBHIX IPYHTAX,,
cBafiHNX (yHLaMEHTax, HMeIH HeAONYCTHMHEEe O0CaiKH. B JacTHOCTH,
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npun rayOuHe YOJIOTHEHHST H 3aKpelVIeHHS JIeCCOBBIX TPYHTOB B ~
npenenax (0,5—0,7) BeJHYHHEI NpoCcafOYHOM TOJIIM OCALKH (YH-
JaMeHTOB KOKCOBHIX 6aTapefl H ABIMOBLIX TpyO Ha BarselickoM Kok-
COXHMHYECKOM 3aBofe paBHAAHCh 20—60 cm. AHa/loruyHasi KapTHHA
HabJsonanach H Ha psifie 3aBoJoB B Hukomose, 3anopoxbe.

Bropoit sTan cTpoHTeNbCcTBA, HauyaBHIHiics ¢ cepeduHBEL 50-X ro-
JIOB, XapakTepH3yeTcs, B COOTBETCTBHM ¢ JefiCTBOBaBLIHMH B TO
Bpems HuTVY 137-56, mHpoKHM NpHMeHeHHeM HapsLy C BOLO3AIHT-
HEIMH  MepOIPHATHAMH 4YacTHYHOTO YCTPaHeHHsI IIPOCALOUHBIX
CBOMCTB JIECCOBHIX I'PYHTOB ITyTeM HX IIOBEpXHOCTHOrO YILJIOTHEHHS
TpaMOOBKaMH, a BIIOCJEACTBHHM H YCTPOHCTBA I'DYHTOBHIX NOIYILEK.

YcTpaneHHe NPOCajOYHBIX CBOHCTB JIECCOBHIX I'PYHTOB B Ipefe-
Jlax BePXHero cJof, 3aJieraoilero HeNoCPeACTBEHHO IOJ MOJ0MBOH
¢ynnamenTos, INpH HEGONBNION BeJHYHHE TIPOCAJOUHOH TOJIIH
¢ I THIIOM TPYHTOBBIX YCJOBHH HNPaKTHUECKH MOJHOCTBIO HCKJIOUHJIO
BO3MOKHO€ NOsBJeHHe MpocafoK. [IpH OOJBIIHX TOJIIAX BO3MOXK-
HOCTb TIPOSIBJICHHS H BeJIMYHHE IIPOCaZlOK I'PYHTOB HECKOJIbKO CHHIKA-
JIACh, YTO TaK¥kKe He BcerZa o6ecneyHBajJo HOPMAaJbHYIO SKCIJyaTa-
I[HIO 3/JaHHH M COOpY KeHHH.

ITapansnesbHo ¢ THM Ha BTOPOM 3Tale CTPOHTENBCTBA COBEpLIeH-
CTBOBAJIHCh U OoJiee MHPOKO NPHMEHSJIHCh METOLB! I'NTyGHHHOI'O yII-
JIOTHEHHS IIPOCAL0YHBIX [PYHTOB IPDYHTOBBIME CBAAMH, 3aKpellJleHHA
CHJIMKaTH3alHeH H 06KUrOM.

Ilpn noxrotoske CHuII II-5.2-62 u PyxoBomcTBa X Hemy OblLIH
HepecMOTPEHH CYIIEeCTBYIOIIHe NPHHIUIEI CTPOHTENLCTBA Ha Ipoca-
* IOYHBIX JIECCOBHIX 'PYHT2X B HalpaBjeHHH 0oJiee MHPOKOTO NMpHMe-
HeHHS NPOEKTHPOBAHUS OCHOBAHHH, (YHIAMEHTOB H CaMHX 3[4 aHHR
1o pedopmanusx u obecrneueHHss HOpMaJIbHOH SKCIVyaTallHy 31 aHHH
H coopyxeuuii. Brarogaps STQMY CyIIeCTBEHHO .JIOBBHIIAjach Ha<
JeXHOCTb BO3BOJHMEIX 3JaHHH H COOPYyXKeHMH, HO He HCKJIOYalach
BO3MOKXHOCTh aBAPUHHOTO COCTOSAHHS B HHX, TAK KaK B KauecTBe ca-
MOCTOSITEBHEIX JIONYCKAJIOCh NPHMEHEHHE TOJBKO BOJO3AIIMTHEIX
H KOHCTPYKTHBHBIX MEPONPHATHH, Paspeirauch HeNOJIHAS IPopesKa
CBasSIMH IPOCALOUHHIX T'DYHTOB, YCTpaHeHHe HpOCa,lIOY{HbIX CBOHCTB
IDYHTOB He Ha BCIO HUX IyGHHY.

Tpernii sTam CTPOUTENbCTBA CBSA3aH € JaJbHEAINHM CYLILeCTBEH-
HBIM Pa3BHTHEM METOLOB VIJIOTHEHHS IPOCaJOYHHIX I'PYHTOB, LpPO-
PE3KH HX CBafiHBIMH (QyHIaMeHTaMH, IOABUBIIHMHCS [IPOH3BOJCTBEH-
HEIMH BO3MOXKHOCTAMH HX UIHPOKOTO IIPHMEHEHHS B MacCOBOM
crponteabcTse. Hauasno ero otHocutest K KoHuy 60-x rofos, a OKOH-
yaTeJbHOR YTBep}K,[leHHe-—- Havamy 70-x roxcs [74, 68]. IlpoekTH-
poBaHMe 3JaHHI H COOPYXeHHil BHIOJHSETcd Mo AedopMauHAM
¢ ofs3aTeJbHEM ofecleyeHHeM HX IPOYHOCTH, YCTOHYHMBOCTH H HOD-
MaJbHOH SKCINIYaTalHH. B CBA3H C 9THM He JONYCKaeTcs IPHMEHATh
B KayeCTBe CaMOCTOSITeJbHLIX TOJIBKO BOJO3ANIUTHLIE HJIH KOHCTPYK-
THBHBlE MEPOIPHUATHS, HEMOJHYIO IIPOPE3KY NIPOCAJOYHLIX TPYHTOB H
HX YaCTHYHOE YNJOTHeHHe H 3aKpemjeHHe Ha muomankax co II
THIIOM I'PYHTOBBIX YCJIOBHH IO NPOCaLOYHOCTH.
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IloBbluente TpeGOBaHMI K HAJNEXKHOCTH BO3BeJCHHSA 3JAHHI H
COODYXEHHE Ha MNPOCAJOYHHIX TPYHTaX NPHBOLHUT K HEKOTOPOMY
YBEJIHYEHHIO CTOHMOCTH HX CTPOHTENbCTBA. B TO 3Ke BpeMs 3TO IIOJ-
HOCTbIO KOMIIEHCHDYETCS HODMAaJIbHOH SKCILJIyaTaluedl siaHHil, HC-
RJIOYeHHeM HMEBIIHX PaHee MeCTO HOIMOJHHTeNbHBIX 3aTpaT Ha BOC-
CTaHOBJIEHHE NPHUIOAHOCTH H HOPMAJIBHOW 3JKCIUIyaTallMH 3JaHHA
HOCJIe IIPOsIBJIEHHS HEPABHOMEDHBIX IPOCaJOK IPYHTOB B OCHOBAHHSAX. |

ONMBLIT CTPOUTENBCTBA M DKCMNYATALLMMK IOTM3 B HUKOMOJE

CrpourennctBo lOxHoTpyGHOro 3asoga B Hukomose nauasochk
B8 cepeaude 30-x rof0B B CJAOXKHBIX I‘pyHTOBbIX VCJAOBHAX IO IIpoca-
JAOYHOCTH.

Ilnomanxa IOT3 pacno.nox(eﬂa Ha HpaBOM 6epery I[Henpa Ha
paccTosiHUM 2—5 KM OT Hero, cjoxeHa ToJuiuxoll 30—40 M uepeay-
FOLUXCST CJIOEB JIECCOBHAHBIX CYTJIMHKOB M JeccoB [41]. Iloxcruna-
FOTCS OHH TPETHYHBIMH OTJIOXKEHHSMH IIeCKOB M Ha OTAEJNbHHIX yYacT-
K¥ax IVIMH, IoJ KOTOPBIMH Ha raybuHe 50—75 M OT IOBEPXHOCTH 3a-
Jieraer KPHCTAJJHIECKHA MAacCHB. .

YpoBeHb I'PYHTOBBIX BOJ, IepeJ] HAUaJOM CTPOHTEIbCTBA 3aBOJAA
pacnoJsiaraicsd Ha raybume 32—40 M H, KaK IOpaBujo, COBHaLall
€ KpoBJe#l neckoB. B mocsepyioline rofnl, rJIaBHEIM 06pa3oM OZ,
sausHneM KaxoBckoro BOLOXpaHHJHING; & TaKXKe yTeueK BOIBI NMpH
/SKCILIyaTaluH 32BOAY, OH NOAHSICA Ha ray6uny 20—28 M or mo-
BEPXHOCTH.

Ipocamounbie cBOACTBa JIECCOBLIX FPYHTOB Ha II0IA/IKe PAacIIo-
* JIOXKeHHSI 3aBOJla H3MEHSIOTCS KakK B IJaHe, Tak M mo ray6une. Ha-
#OoNblIel NPOCAMOYHOCTLIO - 001aJa1I0T NEpBLIE CJIOH JECCOBHIHHIX
CYIJIHHKOB H JIeCCOB, OTHOCHTE/bHAA MPOCAJ0YHOCTh KOTOPHIX IpH
Zasienuu Ha rpyHT 0,3 MIla pasnsercs 0,03—0,12, a npu 6rITOBOM
nrasneunu — 0,02—0,08. Bropoit csaofi sneccoBHIHBIX CYrMBKOB
BCJEACTBHE IOBLIMIEHHOHR IJIOTHOCTH XapaKTepUayeTcsl 3HAUHTENLHO
‘MeHblIe#l npocanounoctsio, paBaofi 0,01—0,04. OTHocHTeNbHAS TPO-
€aJ0YHOCTb BTOPOTO CJIOS JIECCOB NpH OBITOBOM NABJEHHH DaBHET-
<5 0,01—0,05.

Benninna npocanoqﬂon TOJIUIH N0 HHXKEeHEeDPHO-Te0JIOrHYeCKHM
HCCNENOBAHUSAM B pa3JiHYHLIE FOJbl Ha OTAENbHBIX y4acTKax NPHHH-
MaJiach paBHofl 18—26 M. 3HauuTesbHbIEe KOle0aHHS B OlLIEHKe IJIy-
OHHB [POCANOYHON TOJIIH, NIAaBHBIM 06pa3oM, SBJSIOTCS pe3yJbTa-
TOM TNPOXOAKH wypdoB HexocrarouHo#t (no 12—18 M) ray6unH.
1lo maHHBIM OMBITHOTO 3aMAYHBAHHS KOTJIOBAHOB OHA JO0JKHA OBITH
‘He MeHee 24—28 M. .

B cooTBeTcTBHH ¢ KOIeOaHHSIMH TIPOCAZOYHOH TOJIIH PISMEHSUIaCb
pacyeTHas Ipocajka oT cofcTBeHHOro Beca (6
‘Hble . [IPOCAZKH OT COOCTBEHHOro Beca NpH aBapHAHOM 3aMadHBAHHH
TPYHTA B paloHe OTKPBITOrO JOTKAa JHBHEBOH KaHaJH3auUwu y uexa
Ne 1 cocrasmam 1,4 M, y morsorurenbHoro koJoaua — 1.6 m, mo
JAaHHHIM 3aMauyHBAHUS ONBITHBIX KOT/N0BaHOB —~I1,2 M.
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C cepenunnt 30-x mo 50-e ToABl CTPOUTENBCTBO 3aBOAA OCYLIECT-
BJAJIOCH B OCHOBHOM Ha €CTECTBEHHOM OCHOBAaHHH C IDHMEHEHHEM
BO/I03ALHTHBIX MEPONPHUATHI MO MIaHHPOBKE TEPPHTOPHH, NPOKAAL-
Ke BOJOHECYIIHX KOMMYHHKAIM#i B JIOTKAX, YCTPOHCTBY BOAOHENpO-
HHIl4eMBIX [IOJIOB, 4 TAKXKE KOHCTPYKTHBHBIX MEPOIpPHATHH, BKJ0OUA-
IOIHX IpHMeHeHHe MaJOodyBCTBHTENbHBIX K HePaBHOMeDHHIM Aedop-
ManusM KOHCTPYKLHE 3XaHMH M BO3MOMKHOCTb OBICTPOH PHXTOBKHA
IIOAKPAHOBLIX HyTeH.

L1 KORTpONs 32 COCTOSIHMEM BOJOHECYIHX ceTelf, HPOBeleHHS
Ha0JI0/IeHdl 3a ocajkaMH 3JaHUi OpljJa OpraHH30oBaHa CaAyx0a BO-
JN03alIHTH, o6ecreyuBammas GpICTpoe 06HADPYIKEeHHe H JHKBHIAUHIO
HCTOUHHKOB aBapHUHOro 3aMa4YuBaHUs IPYHTOB.

C 50-x nmo 70-e rogbl CTPOHTEJNbCTBO 3AAHHH H COODYIKeHuil
C MOKDBIM TEXHOJIOTHUECKHM IIPOILECCOM OCYUIECTBJISIJIOCH ¢ YIJIOTHE~
HHeM NPOCAZOYKEIX I'DYHTOB IDYHTOBBIMH CBAsIMH Ha ray6uny 14—
20 M, T. e. B Ipefesax BepXHeH YacTH NpocajouyHoH ToamH, 31aHH%
H coopy:KeHHs Ge3 MOKPOTLO TEXHOJIOTHYECKOrO IIPOLIECCa BO3BOAH-
JIHCH C TIPHMEHEHHEM BOJO3AIIHTHEIX, KOHCTPYKTHBHEIX MEpPONPHATHE
H YIUIOTHEHHS IIPOCAZOYHEIX TIPYHTOB B IpelesiaX BepXHed 4acTh
JehopMHPYeMOH 30HBL THAXKENBIMH TPaMOOBKAMH HJH YCTPOHCTBOM
IPYHTOBHIX NOAYWIEK TONIHHON 10 2—2,5 M. [IpH 2T0M KOHCTPYKTHB-~
HEle MEPONPHATHA He PacCUMTHIBAJHCL Ha BO3MOXKHBIE MNPOCAAKH
TPYHTOB B OCHOBaHHSX.

Kpome atoro, Ha mepBOM H BTOPOM 3Tamax oTAeJbHHE hyBra-
MEHTHl IIOJi OCHOBHO€ TEXHOJIOTHUeCKO& 000PYyLOBaHHE BO3BOILHUIHCE
Ha OypoHaOMBHBIX, 3a0MBHBIX CBasfX AJHHOH no 12—14 M, cronbax
M3 000XKKEHHOr0 ¥ 3aKPEIJIEHHOTO CHIMKATH3allHell TPyHTa Ha oy~
.6uny 1o 16 M, a Takke Ha IJyGOKHX oNopax-cTo6jax, IOJHOCTHIC:
TIpOope3alolux NIpocagouHyio TOJMILY U ONHpAIoUIHXCA Ha TecKH.

Haymnas ¢ 70-x roxos, spaHus H COOPY2KeHHsl BO3BOAATCSA B OC~
HOBHOM Ha OypOHaOHBHHIX CBasix C MOJHOH IIPOPESKOH MPOCALOUHEIX
TPYHTOB, HO §e3 yuera AONOJHHUTEJNBHBIX HATPY30K OT CHJI HArpyxKa-
IOLLIETO TPEHHS, BOSHHUKAUIHX IMPH NpPOCcalKaX OKPYIKaOIHX IPyH-
TOB OT HX COOCTBEHHOTO Beca.

IpoussonuBmIzecs HaGMIONEHHsT IOKA3aJiH, 4TO B NepsHe 10 jger
sKkcnyatauun 3aBoga (¢ 1938 no 1948 rr.). ypoBeHb IpYHTOBHIX BOA
noxusics Ha 1,6—2,8 M, B neprox ¢ 1948 mo 1959 rr. —Ha 2,8—
3,6 M. -

Haun6osee MHTEHCHBHHI IOJbeM YPOBHA FPYHTOBHIX BOJ IIpPOHC-
XOAHUT B Iociaeiune rofbl. 3a 10 ser moabem ero cocTaBud 57—
7,2 M. Peskoe yBeJdeHHe HHTEHCHBHOCTH TOJ'beMa YPOBHSI TPYHTO-
BHIX BOJ BBI3BaHO cosfanueM Kaxosckoro Bojoxpanuauma. K cepe-
nuae 1970 r. ypoBeHb PPYHTOBHIX BOJ HAa HJOIIAJLKe no,zmsmc;x Ha
8,6—13,5 M 1 HaxoxuTcs Ha riy6une 20—28 .

Hom;eM YPOBHSI TPYHTOBHIX BOg jgo 1958—1959 rr. nponcxozum
B IIpefeax BTOPOTO CJIOs CBETONAJIEBLIX JIECCOB, He 06Jaalolux
NpOCAZOYHLIMH CBOMCTBAMM; IIPOCATKH OT COGCTBEHROrO Beca IPYH- °
Ta TEPPUTOPHH 3aBOJA, 4 TAKXKe BO3IBENEHHBIX HA Hel BILaHI/IH B
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. COOpYKeHHH B MEPBBIA NEPHOX CTPOMUTEJLCTBA OTCYTCTBOBAJH. Hab-
JIOKANHCh NPOCAJKH OTAeNbHBIX (YHIAMEHTOB NDH MECTHOM aBa-
YHIHOM 3aMauHBaHHH TPYHTA, BeJHUUHB KOTOPHIX HE INpPEBHIIIANH
30—40 cM. o
© JlanbHeHUIHH NOABEeM YPOBHS TIPYHTOBEIX BOJA COIIPOBOXKiAJCH

‘' fIpocagkofl Bcefl 3aCTPOEHHOH TEePPHTOPHH OT COGCTBEHHOro Beca
' FPYHTA H PAaClHOJOXEHHHX Ha HeH 3ZaHHH H coopyxeHHH. CKOpOCThb
fIpOCajiKd TEpPUTOPHHU M 3naHuil cocrasnasana 20—60 mMm B rop, a mo
OTIEJIbHBIM Yy4aCTKaM, Ha KOTOPHIX ObIIH BO3BELEHB! NIJIAaHUPOBOUYHbIE

+ ‘gacwiny, goxoxusaa mo 120—150 MM B roa. K nauany 1970 r. cy™m-

‘MapHble BEeJHYHHBI OCAJIOK M NMPOCAJOK COCTaBJIH B cpenHem 400—

- 600 MM, a B OTHeNbHBIX CJIy4asix NPH HAJTHUHH IJAHHPOBOUYHBIX Ha-

¢omelt goxoauan- xo 850—1000 mm. - )

5,
&e, 200 5270 Egse
255 o 240

<2 e

120
°%3

Puc. 80. HMs0/uHHH DaBHBIX NPOCAfOK TEPPHUTOPHH 3aB0Ja ¥ (DYHAAMEHTOB OCHOB-

HBEIX 3aHHi H coopyxenHi 3a 1961—1967 rr. 100, 200, 300 ... — u3oauHHH [pPO-
€aJ0K, MM; B UHCJHTeJe HOMep FeOJEe3HYECKOro 3HaKa, B 3HAMeHAaTese — IpOCai-

. KH, MM.

Ilo maunelM HabJaIofeHu# 3a npocafkoll (yHZaMeHTOB, reclesH-
YECKHX 3HAKOB H IMIyOHHHEBIX pPenepoB, YCTRHOBJAEHHHX Ha ryyfuHAX
12—22 M, npocajika rpyHTOB OT HX COOCTBEHHOTrO B€ca Ha TEppPHTO-
DHH 3aBoxa Hayanach B 1959—62 rr. i K xouny 1969 r. uameHu/JIach
oT 92 no 572 mwm.

Ananus pesysnpraToB Habuaonennit (puc. 80) mokaswiBaer, 4TO
fpocajzixa OT COGCTBEHHOIO Beca I'PYHTa NPOHCXOAHT He TOJbKO Ha
34CTPOCHHON TEepPPHTODHH, HO ¥ 3a npedenamMd ee (¢ 1961 no
1967 rr.— oT HecKOJBKHX MHJIHMETPOB n0 250—378-mm). Ha 3a-
"CTPOGHHOH TepPHTOPHH Ipocaika nocturaer 463 mMm, a (yHIaMeH-
TOB mexa Ne 5 — 621 -mm.

" B neJsiom mpocanka ot coGCTBEHHOro Beca TPYHTa HA paccMaTpH-
BaeMO¥ TEPPHTOPHH IIPOXOJHT OTHOCHTEJNbHO paBHOMEpHO (CM.
puc. 80). Creneusr ee mepasHOMepHocTH paBHsiercs 0,5—0,8 MM Ha
1'M, a B oTneapHBIX MecTax Zoxoaut po 1,7—2,3 MM Ha 1 M. B TO
JKe BpeMs I10 JaHHEIM OIEITHOrO 3aMayHBaHHUS CTelleHh HEpaBHOMEp--
HOCTH IIPOCaTKH TPYHTA OT COOCTBEHHOrO Becd IPH -HHTEHCHBHOM
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3aMayHBaHHH CcBepXy pasusercst 30—65 mM Ha 1 M, T. e. B 40—60
pa3 BhIlE, YeM IPH NOAbEMEe YPOBHS IPYHTOBHIX BOX.

HepaBHOMEPHOCTb NIPOsABJIEHHs NPOCAJOK OT COOCTBEHHOro Beca
BhI3HIBaeTCs pAnoM (axTopoB. OCHOBHHIMH H3 HUX ABJSIOTCS: H3Me-
HeHHe IPOCaJOYHBIX CBOHCTB JIECCOBBIX I'PYHTOB B IJIaHe H IO TJIyOH-
He, HepaBHOMEPHHIl NOJ’beM yPOBHS TPYHTOBHIX BOJ M 30HBI Kamui-
JIIPHOTO IOBBIIEHHsS BJaXKHOCTH, JOIOJHHTE/IbHOE 3aMauuBaHHe
IPYHTOB CBepPXy 3a CYeT -ABAaPHMHHBLIX YyTeueK IPOH3BOACTBEHHHX
CTOUHBEIX BOA.

He uckaioueHa BO3SMOXKHOCTD, YTO Ha a6COJNIOTHYIO BEJHUHHY Npo-
calKH H CTelleHb ee HepaBHOMEPHOCTH MOIJIO OKAa3aTb BJHSAHHE MEA-
JIeHHOe TIOBHIUIEHHE BJAaXHOCTH IPYHTa B IpeAesax BCceH TOJNINM 3a
cyer HapyUIeHHH eCTeCTBEHHEIX YCJOBHI aspauHH, KOHAEHCANHH Na-
poB # T. 0. OJHAKO TJIABHEIM M OCHOBHBEIM (DaKTOPOM, BHI3HIBAIOLIUM
NpOCajKy TpyHTa OT cO6CTBEHHOro Beca Ha TepPHTOPHH 3aBoJa, SB-
JISIeTCS IO/'beM YPOBHSI TPYHTOBEIX BOX (cM. puc. 20).

OznuEAaKOBHIH XapakTep pasBHTHS NPOCAJOK rJAyDHHHEIX DenepoB,
3aJI0XeHHHX Ha ray6uny 12—20 M OJH3 paclooJloXKeHHBX K HHM
(hyHIaMeHTOB, YKa3bIBaeT Ha TO, UTO IIPOCaJKa IPOHCXOILHT 3a CUET
CXKaTHA CJIOEB, 3ajeraomux Huxe 12—20 M, B T0 BpeMs Kaxk rpaHu-
Ia, ¢ KOTOpoil HauHHaeTcs npocalka pacCMaTPHEBAEMBIX I'PYHTOB OT
COOCTBEHHOrO Beca NpPH 3aMayUBAaHHH CBepxy, pacroJjaraercss Ha
ray6uae 6—9 . .

dakTHUecKas BeJHYHHA NIPOCANOUHON TOJINH B paioHe pacnojo-
XeHH HabJI0faTeJbHBIX CKBaXKHH M, BHAHMO, Ha BCell TePPHTODHR
3aBoZa paBHsercs 30—32 M. : :

B pesyaprare npocaagu. TEppHTOPHH 3aBOJa OT COGCTBEHHOTO Be-
ca TPYHTA IPOHCXOXAT M NPOCAJAKH PACIOJNOKEHHBIX Ha Hell 3JaHHE
H coopyxenuii. [Ipn sToM npocazku GyHaaMeHTOB NPAKTHYECKH 1IOJI-
HOCTbIO COBNAZAIOT C IPOCafKoH GJM3 pacmosoXKeHHBIX K HHM IJIy-
GUHHBIX penepoB H NOJHIOHOMETDHUECKHX 3HaKoB. PaszHuna MeXay
HUMH He npeBimaer +=5—20%. ‘

INpocagkn cocennux ¢pyHAaMEHTOB, BO3BEAEHHHIX HA DasJIHUHHIX
OCHOBAaHHSX, B TOM YHCJe H ¢ NDHUMEHEHHEM CHJIHKATH3allMH, 00Xu-
ra, 6ypoHaGHBHBEIX, 3a6HBHBEIX CBail ¢ HENOJIHOH NPOPE3KOH TOJIIIE
NpOCafouHLIX TPYHTOB, OKA3LIBAIOTCA NPAKTHUECKH OJNHHAKOBHIMH.

Hecmorpst Ha sHauHTesNbHBlE OCaiKH ()YHAAMEHTOB, KOTOPHE Ha
OT[eJbHbIX y9acTKax K Koy 1977 r. npesnmann 1000 MM, Ha npo-
TSXKEHHH BCEro NepHOoZa HPOHCXOAHJAa HOpMaJbHAs 3KCIJAyaTalHs-
Bcex 3aauuit ® coopyxenumit JOT3, xoTrs mnepuOoUYECKH BH-
NOJMHAJMHCh paGoThl NO PHXTOBKE MOAKPAHOBHIX myTel (IIOXbEM NOA-
KPaHOBHX peJtibc, 06aJIOK, 3aMeHa KPaHOB B CBS3H € HX IpexJeBpe-
MEHHBIM H3HOCOM H BBINOJHEHHE IPYTHX NPpOQHIAKTHYECKHX Mepo-
npusatuit). Bee 3To ¢ yueToM YpOBHS pa3sBHTHS JAaHHOH NPOGJIEMH B
HEPHOJ CTPOHTeIbCTBA 3aBOXA, HPOH3BOACTBEHHHIX BO3MOXKHOCTER
CTPOHTEJNBHEIX OPraHU3AUMH I103BOJISET CYHTATH ONHIT IIPOEKTHPOBA-
HHS, cTpouTenbcTBa M skcnayatamun IOT3 B CHOXKHBIX TPYHTOBHIX
yenoBusX HuKomodssi BecbMa YCHEUIHBIM 4 HOYYHTEIbHBIM.
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OCHOBHbIE NMPHMUYMHLI BEGDOPMALIMK 3LAHKA U COOPYIKEHHUHA
HA MPOCALOUHLIX PYHTAX

HcmonpsoBaHue NPOTHBONPOCAAOUHBIX MEPOIPUATHH B COOTBET-
CTBHH C JAeHCTBYIOIIHMH HOPMATHBAMH HOJHOCTBIO ofecleyHBaer
IPOYHOCTb, YCTOHYHBOCTD H HOPMAJIbHYIO SKCIUIyaTalHIO 3HaHH# H
coopyxeHuil. [IpuunHpl NoABJEHHS B 3JaHHAX HEJONYCTHMBHIX Je-
tdhopmanuii BcaescTBHE HEPABHOMEPHBIX IPOCANOK TPYHTOB B OCHOBa-
HHSX BeChbMa pasHOOODPA3HBL M CBSI3aHH C OIUMOKAaMH, JONYIIEHHBIMH
B Ipoliecce IIPOBENEHHS] HHXKEHEePHO-reOJOTHIECKHX U3bICKAHHuH, po-
€KTHPOBAaHHUS H CTPOHTEJLCTBA.

UHXeHepHO-Te0orHyeckue HU3bICKAHMS SIBJASAIOTCS OJHHM ' H3 OC-
HOBHBIX 3TANOB IPOSKTHPOBAHMS OCHOBAHHA U ()YHIAMEHTOB U B 3Ha-
9UTEIBHONA Mepe pesyJbTaThl X ONPEeNesIOT HaleXHOCTh, KauecTBO
NMPOEKTHEIX pelleHMH H 5(P(eKTHBHOCTb -CTPOUTEJIBCTBA B IEJOM.

"B cBs3M ¢ 3THM OCHOBHLIMM NPHYMHAMH JedopMauui spaHuit H cO-
OpY)KEHHH 4YacTo SBJAITCH HEJOCTATOUHO [OJHAsT H3YYEHHOCTH -
HHXKEHepHO-re0JIOTHUeCKHX YCJOBHH Y4acTKOB CTPOHTENbCTBA, NPO-
CaJOMHBIX CBOHCTB H XapaKTepPHCTHK I'pyHTOB. OOGBIYHO 37O CBA3AHO
€ IPOXOAKOHN PasBeJOYHBIX U TEXHHUECKHX BBIpaOOTOK HELOCTATOY-
HOH rIJyOHHBI, HapyIIeHHEM IPHPOJHOR CTPYKTYPH H IJOTHOCTH
TPYHTOB IIPH OTOOpE MOHOJIHTOB M3 CKBAXKUH, HENOJHEIM BHITOJHEHH-
eM TpeGoBaHHA HNeACTBYIOLIHX HOPMATHBHHIX JOKYMEHTOB H T. II
B pesynbrare 3TOr0 3aHHXKAIOTCS NPOCAJOYHOCTh [PYHTOB, BEJHYHHA
1POCaZ0YHOH "TOJIIH, BO3MOXHbIe IPOCAAKH I'PYHTOB, HHOTZAa BMECTO
IT'Tuna uccnenyemele miomanku omubouno oteocst K 1 THOY.

TIpn nMpoeKTMPOBAHHM OCHOBAHHI, HYHIAMEHTOB M CaMHX 3LaHHH
HHOrKa HEeJOOLEHHBAIOTCA CJOXKHOCTH H OCOOEHHOCTH HHIKEHEpPHO-
TEOJIOTMYeCKHX YCJIOBHH 3aCTPAMBaeMblX YHaCTKOB, HEIPABUILHO OII-
PeNeNSIOTCH BO3MOXKHBIE BeJHYHHEBI NIPOCANOK [PYHTOB OT HArPY3KH
{$yHIaMEeHTOB M COOCTBEHHOIO Beca I'PYHTA, HEBEPHO TPAaKTYIOTCH
H HCIOJb3YIOTCS OTHEJBHBIEe IIOJOXKEHHs AeHCTBYIOUIHX HODMATHR-
HBIX JOKYMEHTOB. BesieicTBHE 3TOr0 OZHOM M3 OCHOBHBIX NPHUHH He-
JONYCTHMBIX AedopManuil 3naHuil u COOpyKeHHH Ha NPOCAAOUHBIX
TpyHTax ¢ | THIOM ABAAIOTCS:

— HpH NPUMEHEHHH B KayecTBe OCHOBHOI'O MEpPONPUATHS CHHKe-
HHA NaBJIeHHs] Ha TPYHT LO BEJHYHHB HAYaJbHOIO INPOCALOUHOIO
AaBJIeHHs — HeyueT BO3MOXKHOIO yMeHBbUIEHHs ero mo riaybuHe, a
TAKXKEe MMOBBIIIEHHS CYMMApPHBIX HaNPAXeHHH ¢ IMyOHHOH, BCIENCT- ™
BHE Y€ro NpH NOBLIIEHHH BJIAXKHOCTH BO3HUKAIOT TPOCA/KH I'PYHTOB
B HHKHHX CJIOSIX TPYHTA;

— B CJyYasix HeNOJHOrO YCTpaHeHHS NpOCaJOYHBIX I'PYHTOB B
mpenesax neopMHpyeMoOil 30HB OT HArpyskH (GyHAAMEHTOB YIJOT-
HEHHEM TSXKeJbIMM TpaMOOBKaMH MJH YCTPOHCTBOM TIDYHTOBBIX
TMOXYIIEeK — HEeJoCTaTOUHasl TIyOGHHA YIJIOTHEHHS M HEJIOOLEHKA BO3-
MOXKHOH IPOCAJKH HHKe YIJOTHEHHOTO CJOs B mpefestax RedopMH-
PyeMoO#t 30HBI, BeIHYHHA KOTOPOH 0COOEHHO IO CTENEHH HepaBHOMep-
HOCTH, MOXKET CYIIECTBEHHO [IPeBLIIaTh JONYCTHMYIO;
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— HemoJiHasi TIpOpe3Ka IPOCAJOYHHIX TPYHTOB CBAYIMH, BCJELCT-
BHE 4ero BO3MOXKHbIE BEJHYHHH NIPOCAJOK TPYHTOB HHXKe CBafl C
y4YeTOM JOMOJHHTEJbHEX HATPY30K OT HHX MOTYT OKasaThcs 6oJiblie
npeleabHO AONYCTHMBIX [J1 3MaHKH U COOPYKEHHH;

—— 3aBHILIEHHe Hecyllefl CIIOCOOGHOCTH cBail BCJEJCTBHe HEYUera
BO3MOXHOIO ITOBHIIEHHS KOHCHCTEHIIMH INIHHHCTHIX TPYHTOB IIPH NO=
BHIIUEHHH HX BJAXHOCTH, HEIOCTATOYHOM MIYGHHE! IOTPYIKEHHs CBaM,
HCIIOJIb3OBAHHE CTATHUECKHX, NMHAMHYECKUX MCIBITAHMi cBa#, AaH-
HBIX 30HIHPOBAHUA NIPH NPHPOLHON BJAKHOCTH MPYHTOB;

— IPH YCTPOHCTBE NJIaHHPOBOYHBIX HacChINEeH, NOACHIIOK BLICOTOH
6osee 2—3 M HeyyeT JONOJHUTEJbHHIX HATPY30K OT WX Beca, NOA
BJIHSIHHEM KOTODHIX CYIIECTBEHHO BO3PacTaloT NPOCAJKH I'PYHTOB H
BO3MOXEH IepexoJ TPpYHTOBHIX ycaoBui u3 I Bo I Tanm no npocanod-
HOCTH C IIPOCagKo¥ OT cCOGCTBEHHOrO Beca I'PYHTOB OoJjee 5 cM.

Ha npocanounrix rpyntax co II THDOM rpyHTOBHIX YCJOBHH NPH
NPOEKTHPOBAHHH He Bcerja M JOCTATOYHO INOJHO YYHTHBAIOTCS:

OCalK{ TOACTHJNAIOIIHX YILJIOTHEHHBIE, 3aKpellJieHHBle MacCH
IPYHTOB OT NONOJHHUTEJbHLIX HATPY30K 32 CUET CHJ HArpyxalouiere
TpeHus; -

" HeoOXOXHMOCTb YIJIOTHEHHSl, 3aKpeIJIeHHss TPYHTOB Ha BCIO Be-
JIHUHHY TPOCAJOYHON TOJIUH, a TAKXKe ONNPAaHHs 3aKpeNJeHHbBX Mac-
CHBOB M OCOOEHHO CBaff Ha IOACTHJAIOUIHE TIPYHTH € JOCTATOUHO
BEICOKOH Hecylle#l ClOCOBHOCTDIO;

CUJIBl HAarpysKalollero TPeHHs Ha CBaH, 3aKpenJieHHble MacCHBHI;

yBeJIHUECHHE BO3MOXKHBIX BEJHYHH NPOCANOK TPYHTOB, IIyOHHE

NPOCaJOYHON TOJIIH, NOMOJHHTEILHEIX HAIPY30K OT CHJI Harpyxxao-
I1ero’ TpeHus NpH yeTpoiicTBe NJIAaHHPOBOUHEIX HACHIRH U NOJACHIIOK;

Ipd NPHUMeHEHHH KOMIJIeKCa MepONpHATH HeoOXOXMMOCTb pac-
vyera KOHCTPYKUMH 3iaHdfl HA BO3MOXKHEIE MPOCAaLKH rPyHTOB, 0bec-
[eueHHs] HOpMaJbHOH' oKCIJIyaTau¥ud JH(PTOB, B3aHMOREHCTBHSA NPH
TpocajKax TPYHTOB OTHeNBHEIX dacTell 3Zanuil, MMeIOIHX pasJHy-
HYIO BHICOTY, IIYOHHY IIOABAJIOB H T. 1.

IIpn crpourenncTee 3HaHHH W COOPYKEHHH HA NIPOCANOYHHIX
rPYHTaxX MHOTZA He B NOJHOI Mepe BHIOJHSIOTCS TpeGOBaHHA HOP-
MAaTHBHBEIX HOKYMEHTOB II0 IIPOHM3BOACTBY OTHEJbHBIX BHAOB pabor,
OTCYTCTBYeT NOCTATOUHEIH KOHTPOJb KauecTBA BHITOJHEHHHX pabor,

. He BHIIOJHSAI0TCS TPe6OoBaHUA NTPOEKTA H T. 1.

B HanGonblue# cTeneHy 3TO NPOABJISETCS MPH:

YIUIOTHEHHH TPYHTOB Pa3JHYHBEIMH METOJAMH — HeyqeT TOro, uTo
MaKcuMaJbHasa 9(pQGeKTHBHOCTL VIJIOTHEHHA TIDYHTOB JOCTHIaercsd
IpH MX BIaXKHOCTH, 6JM3KOH K ONTHMAJbHOMH, a Tak Kak yIJOTHEHHE
9aCTO BBHINOJHAETCS -IPH NMPHUPOLHOH NOBHITEHHON HJIM MOHHAKEHHOM
BJI2XXKHOCTH, B HpoOllecce YILIOTHEHHSI AONYCKaIOTCA NepeCyLIHBAHHE
WIH nepeyBiaxKHeHHe TPYHTAa, TO 3(PQPEeKTHBHOCTL VIJIOTHEHHS €ro
KaK II0 CTeNMeHH IIJIOTHOCTH, TAK H JHOCTHraeMoii TJiyGHHe pPESKO
CHYKaeTcs;

HelIOGHBKe CBa#l 10 NPOEKTHEIX OTMETOK BCJEICTBHE npHMEHeHHs
MOJIOTOB HeJOCTAaTOYHOIO,BeCa, HH3KOoH NpOoYyHOoCTH -GeToHa cBal, je-
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$eKTOR B HHX, OTCYTCTBHS JIHAEPHBIX CKBAKHH ¥ HX HeJOoCTaTod-
HEIX DA3MepOB [0 IHAMETPy H riyGume;

- ycrpoficTBe HaOUBHBIX CBall — B HEJOCTATOYHOH 3auicTke 3abos
CKBaXHH, OCHIIAHHY TPYHTA -B CKBAXKHHH B Ipolnecce Hx GeTOHHPO-
BaHHSA H T. I
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