Набор лекций по 8-й теме 9.1 Естественные основания.  
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3nanyst ¥ COOPYXXEHHs MepeNaloT Harpy3Ky Ha OCHOBAHMHSI, KOTO-
i€ COCTOAT 3 TPYHTOB. M3yuerneM CBOVCTB IPyHTOB ¥ CO3JIAHHEM
TEOPHH MX pacyeTa 3aHUMAETCsl ANCLIMILTHHA «MexaHKKa TPYHTOB».

Ipynmbt — 3T0 ropHbIe TIOPOMEL, TIO4BbI, TEXHOTEHHbIe 06pa3oBa-
HMsl, KOTODHIE 3AJIEraloT B BepXHeii YaCTH 3eMHOM KOpHI, ABJISTIOTCS
0GBEKTOM MHXEHEPHO-XO3AHCTBEHHO# IIESTENLHOCTH YEIIOBEKa M MO~
TYT GBITB HCTIOB30BaHbI B KA4€CTBE OCHOBAHMI 3aHMI M COOpYXe-
HWii, Cpeibl JUIS pa3MeLLieHNsi B HUX COOPYXKeHMii, MaTepiaJia cCaMoro
COOpYXeHMs.

Hawbosiee yacTo B KayecTBe OCHOBaHMIA MCIIOJB3YIOTCST HECLIEMEH
THPOBaHHEIE, ChINYUHe W LIMHWCTHIE TPYHTBI, PEXe, TaK Kak pexe
'BBIXOIISIT Ha TIOBEPXHOCTS, CKaTTbHbie rPyHTHL. Kitaccrukatmst rpyHTon
B CTPOMTEILCTRE NpHHMMaeTcst B cootserctim ¢ TOCT 25100-95 «[pyw-
o1 Knaccudmkaupsi».

3HaHKMe CTPOMTENIBHOM KiaccH(HKallyiK IPYHTOB TpeGyeTcst wist
OLICHKH X CBOHCTB KaK OCHOBaHMii 1ojl pyHIaMeHTHI 31aHHMI W CO-
opyxeHwii. TpyHTHI nienisiTcs Ha KJIAcCH 110 061eMy XapaKTepy CTpyK-
TYPHBIX CBsi3eil. PaaiyaloT: Kjace MPUPOIHBIX CKAIBHBIX TPYHTOB,
KJIACC MPHPOMIHBIX IMCTIEPCHBIX IPYHTOB, KJIACC MPHPOIHBIX MEPRTHIX
PYHTOB, KJIaCC TeXHOTeHHBIX IPyHTOB. Boiee nonpo6Ho paccMoTpum
KJIaCC MPHPOMIHBIX CKATBHBIX IPYHTOB 1 KJIACC AMCTIEPCHBIX TPYHTOB.

Cransubie 2pyHmbi — TPYHTBI C XKECTKMMH CTPYKTYPHBIMH CBSI3si-
MM (KPHCTAJUTM3ALIMOHHBIMU M LIEMEHTALIMOHHBIMH). CKa/IbHbIe IPYH-
ThI MOTYT COCTOSITB M3 M3BEPXEHHBIX, METAMOP(hUYECKUX M OCANIOY-
HBIX CLIEMEHTHPOBAHHBIX TOPHBIX Topost. Hanboriee pacnipoctpakeH-
HBIC BUIIB CKATTBHOTO [PYHTA: IPAHUTEL, NECYaHMKH, U3BECTHSIKH 1 JIp.

KJ1ace CKaIbHBIX IPYHTOB NOAPa3/E/IsSieTCs! Ha TPYIITIbI (CKATbHbIE
¥ TIONYCKaJIbHEIE TPYHTHI). YCIIOBHAS IPaHKLIA MEXILY CKAIBHBIMM M
TIONYCKAIIBHBIMH TPYHTAMH IPHHUMACTCS 110 PACYETHOMY 3HAUCHHIO
npezieNa MPOYHOCTH Ha OIHOOCHOE CXaTHe CKAIBHEIX IPYHTOB R,

(cM. naparpad 11.1.5).
359




[image: image2.png]Jlucnepcusie 2pynmbi — TPYHTbI, COCTOSILIME M3 OTIENBHBIX MHHE-
PaTbHBIX YacTHLL (3epeH) pa3HOro pasmepa, ciabo CBA3AHHBIX JPYT C
ZpYToM. DTH IPYHTHI 06Pa3yIoTCsi B Pe3yJIbTATe BHBETPUBAHMS CKAlTb-
HBIX TPYHTOB C NOCJIEAyIOLLei TPAHCTIOPTHPOBKOIH MPOIYKTOB BHIBET-
PMBAHUs! BOHBIM MJTH 30JI0BBIM (BO3IYIIHBIM) ITYTEM U X OTIIOXEHHSL.

JlucriepcHbie TPYHTHI NENSITCS Ha IBE TPYTINTBE: Ces3Hble QuchepcHbie
2pyHmbl — 3TO IPYHTHI C BOJHO-KOJUIOWIHBEIMU CBSI3SIMH (IJTMHUCTHIE
TPYHTBI, Wb, CANPONIeTH, 3aTopduieHHbIe TPYHTHI, TOpdbI); Heceasar-
Hele ducnepcrvie zpynmui (TIECKHM, KPYNHOOGJIOMOYHBIE TPYHTHI).
B KpYNHOOG/IOMOUHBIX IPYHTAX MOTYT BCTPEeYaThCsl OKATAHHBIC Yac-
THLIB M HeoKaTaHHBbie. [lle6eHnb npeacrannsieT coboii HeoKaTaHHbie 06~
JIOMKH TOPHBIX 110pofi pasMepoM oT 10 1o 100 MM, oKarakHbie 0GIOMKH
TaKHX pa3MepoB Ha3BIBAIOTCS TaybKoii. JpecBa — MeJikue ocTpope6-
PpHCTHIE 0GJIOMKH TOPO/IbI pa3MepoM oT 2 1o 10 MM, oKaTaHHbIe 06-
JIOMKH TaKHX Pa3MEpOB Ha3BIBAIOTCH TPaBHEM.

W3 BBILIETIEPEYHCIIEHHBIX TPYHTOB COCTOST OCHOBaHwsI. OcHoea-
Huem Ha3bIBAIOT YaCTh MACCHBA TPYHTOB, HETIOCPE/ICTBCHHO BOCIPH-
HUMAIOLLYIO Harpy3KH OT yHaMenTa. Paannyator ecmecmeennvie v
UCKycCMEenHbie OCHOBAHMS: €CTECTBEHHBIE OCHOBAHMSI COCTOSIT M3
TPYHTOB IIPUPOJIHOTO CIIOKEHMUS, 3 NCKYCCTBEHHBIE OCHOBAHMS — M3
YIUIOTHEHHBIX, 3aKPeTUIEHHBIX HJIU 3aMEHEHHBIX IPYHTOB. B ciryyae
€CJTH OCHOBAHMS! COCTOSIT M3 OJTHOTO CJI0si TPYHTa (IL1acTa), OHU Ha-
3BIBAIOTCS! OOHOPOOHBIMI, V3 HECKOJTBKVX TUTACTOB — HeoOHOPOOHbIMI.
TInact rpyHTa, HENOCPEACTBEHHO BOCTIPUHMMAIOLIMIA HAIPY3KU OT
yHIaMeHTa, Ha3LIBAETCS HECYLLIMM, 2 HHXEJIEXAIHE TUIACTH — nod-
cmuaatouumu.
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Puc. 11.1. OcHOBHbIE NOHATUS 1— GYHABMENT; 2 — NOJOLIEE BYHAAMENT;
3— sepxHui 06pes yHaaMenTa; 4 — nunaa (BKII0YeHYe B NNACT. ADYTOr0
rpyHTa); DL — OTMeTKa BHNDOBKY; d, — FNYOUHA SANOXEHYS PYHIBMONTS;

— Hecywwii naact; i, il — nopcTunaowme nnacTel




[image: image3.png]Pacuem ocnoeanuii éedemea no 0gym zpynnam npedebHbix cocmon-
Huii, npU 3MOM YNUMBIBaEMEA COBMECMHAR paGoma ocHosanui, iyH-
0aMenmoe u Ha03EMHBIX KOHCTPYKuuii.

Dyndamenmom Ha3BIBAIOT TONIEMHYIO YACTh ITAHNS I COOPYKE-
HHs, KOTOpast Tpe/iHa3HauCHa /UIst NTepe/iady Harpy30K Ha OCHOBaHKE.
Harpyska N, npuxonsiuasicsi Ha BepxHuii 06pes dyHIaMeHTa, pacripe-
JIENISIETCS! 110 TIOZIOWIBE (YHIAMCHTA W BHISBIBACT JABJICHHE B OCHOBA-

Hum p (puc. 11.1).
s pacyeta (yHIaMEHTOB W OCHOBaHMIi HEOGXOIMMO 3HATb CBO#-
CTBA IPYHTOB, KOTOPHIE Pa3IEIISIOTCS Ha (PMIMUCCKHE W MCKaHWYECKHE.

11.1. EcrecTBeHHble OCHOBaHUS

11.1.1. HexoTopsie pU3UYECKUE XapaKTepUCTUKU
rpywTos

@u3mdecKHe XapaKTEPUCTHKHU IPYHTOB, MX CTPOMTEIIbHas! KIAaCCH~
«buKalwsi, rpYHTOBBIE BO/IBI, HAIUIAaCTOBaHMsl TPYHTOB M T.I1. Gosee
Mofipo6HO paccMaTpuBaloTcsi B Kypce «HMHXEHCpHasi Teosiorvsi».
B HactositeM yyeGHHMKE JaHbl OCHOBHEIE ITOHSITHSI, HYXHBIE JUIs 10~
HHUMaHMSl PacyCTOB OCHOBAHMA U (hyHIaMEHTOB.

TpyHTEI SIBJISIIOTCSI TPEXKOMIIOHEHTHOM CHCTEMOIA, T.e. COCTOSIT
W3 TBEPALIX YACTHIL M TOp, KOTOPBIE 3aNOIHEHb BOJIOW M razaMu
(puc. 11.2).

Puc. 11.2. lpynr: a) nopst (sanonvenmbie: 1— rasami; 2 — BOROH);
) TBepAbiE YCTILIL (MUHEPATbHas YaCTb pYHTa)

Psizt XapaKTEPHCTUK IPYHTOB ONPEENISTIOT B JIaGOpaTOPHBIX yCIio-
BUSIX, JUISl HUX NIPUHUMAIOT clielylouye obo3HayeHus: V.— obbem
TpyHTa; ¥, — 06beM TBepbix YacTuly, ¥, — o6bem 1op; ¥, — obbem
BOJIbI; 1 — Macca TPYHTa; /1, — Macca TBEPIBIX YaCTHIL; m, — Macca
BojIbl. OTPESiENTMB 3TH XapaKTEPUCTHKM, MOXHO HalfTH Clieyiomme
OCHOBHBIC XapaKTCPHCTUKH TPYHTa:

® naomuocmy zpyuma p = m/V (xr/m%); (11.1)

® naomuocms meepderx: uacmuy, apynma p,=m/V, (xr/v); (11.2)
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[image: image4.png]o aaaxcnoemy W=m,/m,. 11.3)

3Hast FUIOTHOCTH TPYHTA, MOXHO HalTH COOTBETCTBEHHO:
® ydeavnviii 6ec meepdvix uacmuy (KH/M?):

(11.49)
(114, @

e g~ 10 (M/cex?) — ycKopeHHe CBOGOIHOTO MafeHHsI.

TIpu npoexTHpoBaHKH (HYHIAMEHTOB 1 OCHOBaHMIi KPOME OCHOB-
HBIX XapaKTePHCTHK HEOGXOMMMO 3HATB psill (PH3HYCCKUX XapaKTepH-
CTHK IPYHTa, KOTOPHIE MOXHO OTIPEE/IATh PacyeToM;

® Kopuyuenm nopucmocmu zpynma e=V,/V,, (11.5)

T10 KOTOPOMY OFIPEICIISIETCS TIOTHOCTB CJIOKCHMS! FPYHTOB (Tabn. 11.2);
. yﬂt)mmmi ec zpynma npu yueme é36euuearouiezo deiicmeus 600st
(xH/MY):

Y= -1+ e (11.6)

M IPYTHE XapaKTEPHCTHKH.

Huxe paccMaTpuBaloTcst pM3UYECKHE XapaKTEPUCTHKH ICTICPC-
HBIX TPYHTOB. KaK yXe 0TMedaJioch, IMCTIEPCHBIE TPYHTEI PA3ieisioTest
Ha CBSI3HBIC M HECBA3HBIC. CBA3HBIE IUCTICPCHBIC TPYHTH 06/1ajalor
CBOWCTBOM TUIACTHYHOCTH.

JInst nnacmumrbix 2pyrmoe (ITMHNCTBIE TPYHTBI, TOPGBI) ONpPeNessTioT-
€5l XapaKTEPHCTHKH, OTPRXAIONIME CIIOCOGHOCTD 3THX TPYHTOB YICPXH-
BaTh BOILY H COCTOSIHHE IPYHTOB (OT TBEPIIONO 210 TEKY4ETO) NIPH NPHPOIE-
HOIi BaXHocTH. CriocOGHOCTD IITMHUCTHIX TPYHTOB YIEPXUBATh BOLY
3aBHCHT OT KOJIMYECTBA NTMHHCTHIX YaCTHLL B TPYHTE, MEXITY YaCTHLIAMH
TIIMHBI 06pa3syloTesi BOMHO-KOJUTOMIHBIE CBSI3H, KOTOPBIE NPUIAIOT IPYHTY
CBA3HOCTD (NPENSATCTBYIOT PaCCHINAHMIO YaCTHIL TPYHTA) W BIMSIOT Ha
paboTy TaKMX rpyHTOB IO HANPY3KO#A. J1Jisi HAXOXKIEHWs 3THX XapaKTe-
PHCTHK NPEIBAPUTEITHHO B JIAOOPATOPHBIX YCJIOBUSIX ONPEENSTIOT @1aHC-
HOCIMU HQ 2paHUe MeKyHecmu U Ha ZPAHULE PACKAMBIEAHUS.

® @IaxcHOCTb Ha zparuye mexysecmu W, — 310 TaKasi BIXKHOCTb, IPH
KOTOpO# TPYHT NEPEXOIMT B TeKyyee cocTosiHue. Bemunha ycnioBHast,
©OIpe/ie/IsieMast TPH NOMOILIH CTAHIAPTHOTO KOHYCA, KOTOPhIH CTABUTCH Ha
MCCIe/lyeMBIii TPYHT, B KOTOPOM M3MEHSTIOT BliaxkHOCTh. ITpu oryckaHuu
KOHYCa Ha YCTAHOB/IEHHYIO CTAHapTOM IMYOHHY CYMTAETCS, YTO TPYHT
JIOCTHT TPaHHLIBI TEKYYeCTH. ONpPEnEIISIOT MUTst 3TOro COCTOSIHMSI TPYHTa
BIIAXHOCTb, KOTOPast M CYMTACTCS BJIKHOCTBIO HA TPAHHLIC TCKYUeCTH;

® saadxcocmy Ha zpanuye ‘packamoiéanus W, — 3T0 TaKasi BIaX-
HOCTB, TIpH KOTOPO# TPYHT TIEPEXO/IMT B IOJYTBEPIOE COCTOsIHME. Ori-



[image: image5.png]TPYHTa ONPEAENAETCS! IPU TIOMOLIM Habopa CTaHIAPTHEIX CUT, Yepes
KOTOPHIE NIPOCEMBACTCS TPYHT, B3BELIMBACTCS OCTATOK IPYHTA Ha KaX-
JIOM CHTE 1 ONIPEENISICTCS IPOLICHTHOE COOTHOLICHHE TPYIIH YaCTHL(
TPYHTa pa3/IMyHOM KPYITHOCTH K obLie# Macce, KoTopast IpUHUMacT-
csi 3a 100%. Tak, Hanpumep, MECKH B 3aBUCUMOCTH OT TpaHyJIoMeT-
PHYECKOTO COCTaBa PA3NENSIOTCS Ha Necku gpaeeaucrivie, KpynHsie,
cpedHeii KpynHocmu, meaKue u nouieeamoie.

Tabmma 11.2

PasHOBMIHOCTS FIMHICTLIX FPYHTOR N0 MOKASATENIO TEKYHECTH

Pa3sHOBMAHOCTS FAUHCTRIX TPYHTOR Toxasarens rexyvectul;

A-Cynece
Teepnas <0
hacTHan (=]

Texywa cynech >1
(PUMEHST B KAYECTBE OCHOBaHMT
TEKYNYIO Cynech He PeKOMEHRYeTCs)

5. Cyrnummnm cmnss

Teepabe <0
nonyTeepae 0-025
TyronnacTHbe 0.25-0,5
MATKOMnacTUNHIe 05-0,75
TexyvennacTuiHLIe 0,75-1,0
Texyume >1,0

(MPUMEHATE B KaveCTBE OCHOBaHWIA
TeKy¥He U TEKYNENNACTUNHHIE CYTMHHKN
WERMHE He peKomMeHayeTes)

Kpome noapasnesieHus Ha THIIEL, B 3aBUCHMOCTH OT FPaHyJIOMeT-
PPMYECKOTO COCTaBa IUTsl CHIMYYHX IPYHTOB CJIE/YET YCTAHAB/MBATD CTe-
neHb HeoIHOPOIHOCTH C, B 3aBUCMMOCTH OT CONIEPXAHMSI YaCTHL pas-
JIMYHBIX Pa3MEepOB:

Co=dg/dy, aL9)

Te dy W Gy — OMAMETPH YaCTHLL, MM, MEJTbYE KOTOPHIX B JIAHHOM
TPYHTE COIEPXMTCs coOTBETCTBeHHO 60 1 10% (110 Macce) yacTviy. Yem
MeHbe C, (GIHXe K EIMHMLLE), TeM OIHOPOIHEE TPYHT.
HanMeHoBaHHe HECBAI3HBIX TPYHTOB CKIIA/ILIBACTCS M3 HAMEHOBa-
HM$I MX Pa3HOBUIHOCTH (Tabn. 11.3) ¥ pasHOBMAHOCTH 110 TUIOTHOCTH
cnoxenus (Tabu. 11.4), KpoMe ITOro yKasbiBalOTCs CTeNeHb OIHOPOI-
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[image: image6.png]HOCTH, BI&KHOCTb M IPYrHE XapaKTEPUCTUKH, HCOGXOIMMBIE JUTSI pac-

yeTa (hyHIaMEHTOB.

Ta6nua 11.3

- PaaHOBMANOCTE XpYIHOOGTIOMONHBIX TDYHTOB W NEckoR

i - Pasmep sepen,| Conepxanue
Pa3HOBWAHOCTE TPyYHTOR “acTUL, MM | SepeH, yacTiy
— 8% no macce
KpynwooGnomounsiet———————
-
| Banyrrei (npwipeotananvv HeoKaTabix >200 >50
SACTHL — (MbIGOBBIN) I |
TanesHUKOBL (TPY HEOKATAHHbIX FPaHRX — >10 >50
wiebenmcTuii)
TpaBUiHL (ApeSoRHbR) T >2 >50
[
TpasenvcTai >2 >25
KpynHin [ 50,50 >50
CpenneitkpynHocTh 5025 >50
Meni >0,10 >75
Tnesaruii >0,10 <75
TaGrmia 11.4

Pa3sHOBUAHOCTE NECKOB NO MOTHOCTH CROXEHUR

Kosdduument nopucroctne

Teckm Necxn | Meckw
rpasenucTuie, | memkme |nbinesaruiel
PastoBuamOCTE neckos Py
cpenveit
KpynHocTH
 D—
TnomHeie <0.55 <060 | <060
Cpenweii nnotHocTi 055-0,70 | 0,60-0,75| 0,60-0,80
PLXLIE (MCNIOL30BAHHE PLIXNEX >0,70 0,75 >0,80
eCKOB B KaYECTBE OCHOBAHWI He
PpexomenayeTcs)





