rOpOﬂ,CKaFI Knaccnyeckad rmMMHa3nd
C yITIyGJ'IeHHbIM N3y4eHNEeM PYyCCKOro A3blka, nimtepatypbl N NCTOPUN

NYHYEHUE T'PYHTA U BbllTYHUBAHUE

TBEPODbIX TEN

BbinonHuna
CwubraTtynuna Jlvga

2 «b» knacc



BBEOEHWE

Puc.1 PaspylueHune CcTeknsaHHON

OYyTbINKN NPU 3aMep3aHnmn BOAbI.

Boaa npu 3amep3aHumn
yBenumymBaeT cBOM 00beM.
OTO noaTBepXxaaeTcs
paspyLleHnem cocyaa B
pe3yrbTtaTe yBeIM4YeHUs
obbema Boabl Npu ee
3amep3aHuu (puc.1.)

[ pPYHT, cogepxalinm
HEKOTOPOE KOMMMYECTBO BOAbI
(BNaXXHbIN TPYHT), Npw
NpoMep3aHnn Takxe
yBennymBaeT cBon 00beM, a
Npu OTTanBaHUN — YMEHbLLAET.
B npupoaHbIX ycroBusix npu
npomMep3aHnn BRaXHbIX
PYHTOB NPOUCXOAUT My4YeHune,
a Npu oTTanBaHUN UX —
ocagka (puc.2).
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Puc. 2. lNMy4yeHne BNaxHoOro rpyHTa npyv NpoMep3aHum 1 ocagka ero npu otrranBaHum



Puc.3. BeinyunBaHne boHapHbIX CTONOOB 1 OMop NNMHUIA AnekTponepeaad



 [Ty4yeHune BNa)KHOro rpyHTa Nnpyv NpoMep3aHnm 1
ocajka npu oTTaMBaHUN NPUBOOAT K
BbINy4YNBaHUIO (BbITANKNBaHUIO) TBEPAbIX TE.

. B pesynbtate MHOronieTHero npomMmep3aHus
N OTTanBaHUA NPONCXOANT BbiMy4YnBaHUE
dooHapHbIX CTONIOOB 1 ONOP NPOBOAOB U
kabenen anektponepenad. Ctonbbl 1 onopsl
Kak Obl BblTarikKnsaroTcs 13 3emnu (puc.3).
BbinyynBaHmne ctonboB BUOHO MO
yBenu4ymBarwLlencda n3 roga B rog
HEeOKpaLLUEHHOW YacTn 3TUX CTONOOB Ha
3emnen.



HepaBHOMepHOE Ny4yeHne rpyHTOB K3-3a pa3HOro Mx coctasa U
BIT@)XKHOCTU Bbl3blBaeT HEpPaBHOMEPHOE BbiNy4ymMBaHne 3ab0poB.,
penbcoBbIX NyTen (puc.4)n T.4.

Puc.4. HepaBHOoMepHOe Bbiny4nBaHne 3ab0OpoB N PESbCOBbLIX NyTEW



MEXAHU3M BbIlMTYYUBAHUA TBEPODbIX TEJI

MexaHun3m Bbiny4YnBaHMA TBEPAbIX TEST MOXHO NoKa3aTb Ha
npumepe ctonba, sarnybneHHoro B Tanbin rpyHT (pnc.5) B
3MMHee BpeMs rPyHT NOCTENEHHO 3aMep3aeT cBepXy BHUS. [1pu
9TOM IPYHT CMep3aeTcs C NOBEPXHOCTbIO CTONba U,
yBennymBasicb B 00beme, BblaepruBaeT cTonb mn3 elle He
npomep3Lwero cnos rpyHTa. llonoctb, kKoTOpas obpasyeTca noa
HUWXXHUM TOPLOM CTon0ba, 3anonHAeTCs rPyHTOM 1 BOOOW.

[1o Tex nop, Noka rpaHMua NnpoMep3aHnst He JOCTUIHET HMXKHETO
KOHLa cTon®a oH npoaosmkaeT NogHNMaTbCS BBEPX BMECTE C
rPYHTOM.

[lpoTanBaHWe rpyHTa NpoUCXoauT Takke cBepxy. [ pyHT,
NoCTEeNeHHO npoTamBas, ocefaeT, a cTonb octaeTcd Ha MecTe
NnokKa HWXHASA ero 4acTb HaxoauTcd B Mep3rioM rpyHTe.

Takum o6pasom, 3a 0gMH LMK NPOMEepP3aHus — OTTauBaHUS
rpyHTa cTonb okasblBaeTCH BbiMy4YeHHbIM Ha HEKOTOPYHO BbICOTY.
ExxerogHo cton6 BbiNydYnBaeTcs Ha onpeaeneHHyro BbICOTY U B
KOHLIE KOHLIOB MOXET OKa3aTbCS BbITONKHYTbIM U3 rpyHTA.
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Puc.5 Cxema Bbiny4YnBaHus ctonba



OKCMNMEPUMEHT HA BbINMY4YNBAHUE CTOJIBA

Llenb 3kcnepumeHma.

OnpepgerneHne BNUAHUA BNaXXHOCTU FPYHTa Ha
BbiNy4YMBaHue cTosiba.

MemoOuka s3kcnepumMeHma.

CpaBHMBaeTCS BbiNy4YnBaHMe CTONOUKOB, NOrPY>XEHHbIX
B BO4Y W B IPYHT pa3HOM BNaHOCTU. Ha puc.6 nokasaHo
obopynoBaHue, NpncnocobrieHna n matepuarnbl ang
NpoBeAEHUSI AKCNEPUMEHTA: TPYOKM OONbLLIOro
avameTpa, KOTopble 3arnofHAKTCA BOAOW U FTPYHTOM
Pa3HOM BNaXHOCTW; CTONOWUKM CO LLUKanown ans
onpeneneHna nepemMeLleHns nx; BOPOHKa N rpyHT.




Pe3ynbmamabl 3KcriepumMeHma.
Ha puc.7- nokasaHo Ha4varnbHOE NONoXXeHMe CTONOUNKOB.

Ha puc. 8 npeacrtaBneHbl UBMEHEHUSA MONOXEHUSA
CTONBUKOB Npu NpomMep3aHnn U oTTanBaHM Boabl U
rpyHTa B Tpyokax. [pn npomep3aHum BbilLE BCEX
nogHMmaeTca cTonobuk B Tpybke «Boga», HEMHOro
MEHbLUE B Tpyoke «[ pyHT 1» ¢ 60NbLLION BNAXHOCTLIO
PYHTA, elle MeHbLUE B TPpybke «[PyHT 2» C MEHbLUEN
BIMa)XHOCTbIO FPYyHTA.

[Tocrie oTTanBaHUs NpPU KaXXgoMm LUKne cTonouk B
TpyOke «Boga» BO3BpallaeTcd Ha Ha4varbHoe
nonoxeHune. Ctonbuk B Tpybkax c rpyHTOM rocrie
Ka)kQoro LuMKria okasbiBaeTCH BCe Bbllle, NPpUYeM B
Tpybke «[pyHT 1» Bblle, YeM B TPYyOKe «[ PYHT 2».




* Pwuc.6. ObopynosaHune angd
aKcnepuMeHTa

Pwuc.7 HayanbHOe nonoXxeHue
CTONOUKOB




« OpHa TpybKka 3anonHsaeTcs BO4ON, ABE — IPYHTOM
pasHon BRaxHocTW. [Npn aToM CTONOKKK NOrpy>xatT B
BOAY W IPYHT Ha Takyto riybuHy, 4Tobbl WKasrbl OCTanmcb
Ha BO3ayxe, a aeneHne 0 okasarnocb Ha YpPOBHE KOHLA
TpyboK. UTOObI AEpEBAHHbLIN CTONMOUK NOrpy3nsica B
BOAY, ero HarpyxatoT. B kayecTtBe rpysa ncnonb3osanu
nracTunuH. Ytobbl yCcnoBmsa akcrnepmmMeHTa obinm
OAVHAKOBLIMW Harpy3unu nnacTturiMHOM TakXe [OBa
Opyrnx crtonbuka.

« [Ina Toro, 4TOObI NPOMEp3aHne N oTTanBaHue
NMPONCX0anno CBepxy, TPYOKM CHMU3Y 1 ¢ OOKOB
TENNOM30NMpPOoBann TONCTbIM CITOEM MATOW ra3eThl.

« Tpyb6KM BbIHOCUITM HA MOPO3 U BblAEpXNBann nx oo
MOJSTHOrO NPOMEpP3aHnA BOAbl U TPYHTA, 3aTeEM UX
3aHOCUNK B TEMNJIO, CHUMAaInu nokasaHus nepemMeLl,eHns
CTONOWKOB MO LLKarne Ao oTTaMBaHUS U NOCHe
OTTaMBaHUsA COAEPKUMOTrO B HUX.

« Takum obpasom, 661510 NPON3BEAEHO 5 LIMKIIOB
NPOMOPaXMBAHNSA N OTTanBaHUA.



Pe3ynbmambi 3KkcriepumMmeHma.
Ha puc.7- nokasaHo Ha4varnbHOE NONoXXeHMe CTONOUNKOB.

Ha puc. 8 npeacrtaBneHbl UBMEHEHUSA MONOXEHUSA
CTONBUKOB Npu NpomMep3aHnn U oTTanBaHM Boabl U
rpyHTa B Tpyokax. [pn npomep3aHum BbilLE BCEX
nogHMmaeTca cTonobuk B Tpybke «Boga», HEMHOro
MEHbLUE B Tpyoke «[ pyHT 1» ¢ 60NbLLION BNAXHOCTLIO
PYHTA, elle MeHbLUE B TPpybke «[PyHT 2» C MEHbLUEN
BIMa)XHOCTbIO FPYyHTA.

[Tocrie oTTanBaHUs NpPU KaXXgoMm LUKne cTonouk B
TpyOke «Boga» BO3BpallaeTcd Ha Ha4varbHoe
nonoxeHune. Ctonbuk B Tpybkax c rpyHTOM rocrie
Ka)kQoro LuMKria okasbiBaeTCH BCe Bbllle, NPpUYeM B
Tpybke «[pyHT 1» Bblle, YeM B TPYyOKe «[ PYHT 2».
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[locne npomep3aHns [locne oTTanBaHug
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[locne oTTamBaHus

[locne npomep3aHns



Bbi180O0bI.

CTonbuK B BOAE HE BbINy4YNBAETCH, XOTH
npu NPoMep3aHnN OH MOJHUMAETCSH , HO
Npn OTTaMBaHUKN Ha TY Xe BENNYUNHY
OnycKaeTcH.

CTonbukn Bo BNaXHOM rpyHTe
BbIMy4YMBAKOTCA M MOCHEe KaXgoro Lumkna
OKa3bIBAlOTCS BbilLE NpeablayLero
MONOXXEHUS.

Uem BonblUue BMaXHOCTb rPyHTa, TEM
bonblue Bbiny4nMBaHMe CTONOUKa.




3AKIMIOYEHUE

[ly4yeHune BnaXkHOro rpyHTa npu npomMmep3aHum
NPONCXoauT B pesynbTate yBenmieHus oobema Boapl
npun ee 3aMmep3aHuu.

Uem Oonblue BraXXHOCTb FPyHTa, TeM OonbLle BENUYNHA
MyyYyeHus.

TBep,El,bIe Tella, KOTOopble HAaxoaATCA BO BJ1a>KHOM
rpyHte, npm npomMmep3aHmn - oTranBaHnn
BbllMy4YNBAKOTCA.

[Nocne Ka)kaoro uukna npoMeps3aHmsa — oTTanBaHUS
Teno OKa3blBaeTCH BbiLIE NpeablayLLero noroXKeHns

[locrne nonHoro samep3aHnUa BoAbl B rpyHTE
aanbHenwee oxnaxageHume rpyHta npmBoauT K
YMEHbLUEHUIO ero oobema. To, YTO NPOUCXOONT B TPyHTE
npu aTOM, OyOeT TeMon cneaytouen paboThi.
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