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OmnpeneneHne MEXaHUYECKUX CBOMCTB I'PYHTOB — MOIYJS JIedopMalvy, yriia BHYTPEHHETO TPEHHUS U CUII
ynenbHoro cuervienus coriaacHo OCTy 12248 — 96 /1/ pekoMeHAyeTCs BBITOIHATH C UCIIOIB30BAHUEM TpPEX
METO/IOB:

® KOMIIPECCHMOHHOI'O CKaTus,
¢ OJHOILIOCKOCTHOTI'O Cp€3a UJIn
¢ TPEXOCHOI'O CXKaTus.

Panee B paborax [2,3,4] Obuta mOKa3aHa BO3MOXKHOCTH OIPEICIICHUS
psga MEXaHUYEeCKHX CBOMCTB TPYHTOB B KOMIIPECCHOHHOM MpubOpe ¢
M3MEpPEHHEM OOKOBBIX HampspkeHui. OOmmMiA BUJ JaHHOTO MpuOopa,

koHcTpykuu OO0 «['eorek» (www.geoteck.ru), mpencraBieH Ha puc.
1.

HcnpiTanus o0pa3oB IpyHTa MPOBOAATCS B OHOM U3 IBYX PEKHUMOB:
® [0JI3y4ecTH (IIPHU TOCTOSIHHOM BEPTUKAJILHOM JIaBJICHUN);

e penakcaruu (Tpu MOCTOSTHHOM 3a7aHHON edopmaIun).
HccnenoBanusi TPYHTOB B YCIOBHSX KOMIIPECCHOHHOTO CXKaTHS C
HU3MCPCHUCM 6OKOBOI‘O JAaBJICHUA MTO3BOJIAKOT OLICHUTH:

® XapakTep HW3MCHECHHS HAIPSHKEHHOTO COCTOSIHHS TPYHTOBOTO
oOpasila B TMpoOIlECCE CXKATUSA C OMNPEICICHUEM CPEIHETO
HaIpsKEHUS U MHTEHCUBHOCTHU KacaTelIbHbIX HAPSKEHUIH; Puc.1. Komnpeccuonnuiii npubop c

5 usmepenuem 060K08bIX Hanpﬂofcenuﬁ

e kod(durmeHTel OOKOBOTO  JABJICHUS U TONEPEYHOrO

pacumpenus V ;

® I1apaMeTphI NPEACIBHOI0 COCTOAHUSA, CHEIIJICHUE Cwu YToJI BHYTPCHHCTO TPCHUA 4 )

® Moayib obmeit aedopmaruu E ¢ yrounenueM koddduimenrta B .

Harpyxenue 00pa3iioB rpyHTa MPOU3BOAUTCS CTYNEHIMH UCXOAS U3 CIEAYIOIUX yCiIoBui (cM.Tadu. 1):

Tabauya 1
I'my6una or6opa 06pas3os, M BennuuHa cTyneHn BepTUKAIBHOTO JABJICHUS,
MlIla
i) 0,02
5-10 0,02 — 0,04
ooitee 10 0,05

3a crabunmzanuio nedopManuy cxatus odpasiia IpUHUMAETCS ee MpupaiieHue, He npessimaromee 0,01 MM
3a mocienHue 4 4 HaONIOACHUHN ISl TeCKOB, 16 4 — NIl TIMHUCTHIX M 24 4 — JIJI1 OPraHOMHHEPATbHBIX U
OpraHWYECKUX TPYHTOB.

B pexume penakcauuu HarpyeHue oOpaslia rpyHTa HPOM3BOIUTCS AMCKPETHO IyTeM 3aJaHusi oOpasiy
NPUHYAUTEIHHOTO TIepeMenieHns. BrIOOp BenW4MHBI 33JaHHOTO TEPEMEINCHUs ONpeneNseTcs HadalbHON
IUTOTHOCTBIO TPYHTA M Ha3HAYAETCS UCXOJIS U3 CIEAYIONNX yCIOBUH (cM.Ta0m.2).



Tabnuya 2

Bup rpynra Bennuuna gedopmarin, Mm
IUIOTHBIN NIECOK, TBEPABIE U MOITYTBEPbIE 0,1-0,15
TJIMHBI
MECKU CpeIHEN MIIOTHOCTH, TJIMHUCTbHIE 0,15-0,25

TPYHTHI TYTOIJIACTUYHBIE

PBIXJIBIE IIECKU, TJIMHUCTBIE TPYHTHI
MATKOIUIACTUYHBIE U TEKY4eIlJIACTUYHBIC 5
0,25 -0,

Kaxnyro cTyneHp 3alaHHOTO MepeMelleHusl CleyeT BBIAEPKUBATh J0 YCTAHOBJIEHMS CTAOMIN3UPOBAHHBIX
3HAYEHUI BEPTUKAIBHBIX U OOKOBBIX MaBJICHH. 3a CTaOMIM3MPOBAHHOE 3HAUYCHWUE NMPUHUMAIOTCS JABJICHHUS,
KOTOpBIE JJisi TECYaHbIX TPYHTOB COXPAHSAIOTCA MOCTOSIHHBIMU B TeueHue mnocienHux 30 MUHYT U Juis
[JIMHUCTBIX TPYHTOB B TE€UEHHUE MOCIEIHUX 2 YACOB.

Koaddurment 60koBOro naBiieHus ONPEACIISICTCS U3 BRIPAKCHHS

é: GX/GZ7 (1)

rae O 7 — BepTHKAJIBLHOE JIABJIECHUE;
0 X — rOpH30HTAIILHOE, OOKOBOE JaBIICHHE.

KoadduuueHT nmonepeyHoro pacmpeHus HaXoaaT U3 GOpMYIIbI

4

v=l+e, @)
Monynb nedopMaIiuu HaXOAT U3 BEIPAKEHUS
w? O.
(- ) i
Ei= 1-v & 3)

i i 1
rae O n &: - BEPTUKAJIBHOE JIaBIICHUE U BEPTUKAJIbHAA AeopmMarus Ha ! -0if CTyNeH! HAarpyKEeHHUS.

CpenHee HanpsDKEHUE B 00pasiie ONPEeNsOT U3 YpaBHEHUS

o, +20,
Cp =" 4)
3
MHTEHCUBHOCTD KacaTelIbHBIX HaHpH)KeHI/Iﬁ HaxXoIdT U3 ypaBHCHUA
c.-0
o =i r, (5)

1
V3
CTpyKTYpHYIO IPOYHOCTH INIMHUCTOIO I'PYHTA ONPENEISIOT HUCIONb3ys 3aBUCHMOCTL O, = f(0_), KOTOpas

SBIIIETC OMIMHEHHOHN. 3HaudeHue BCPTUKAJIBHOI'O JaBJICHUA Gx B TOYKC 1mecpciioMa COOTBETCTBYCT

CTPYKTYpPHOM IIPOYHOCTHU I'pyHTa p, ~ (CM. pUC. 2).

cmp

[TapameTpsl MPOYHOCTH OMPEACTSIOTCS C WCIONB30BAaHHEM TpadoaHATUTUYECKOTO TOCTPOCHUS KPYroB
npeAesbHOTo paBHOBecus Mopa (puc. 3).

Jlnist ucibITaHui OBUTH BBIpE3aHbl 00PA3IIbI TIIMHUCTHIX TPYHTOB U3 MOHOJIMTOB OTOOPAHHBIX C rIyOuHsI 1,5; 3
1 5 M OT JJHA KOTJIOBaHA CTPOUTEIIHLHOMN TII0MAIK BOIM3H peku Cyphl.

HcnpiTanue o00pasloB TIMHUCTOTO TPyHTa MNPOBOAWIOCH B JBa dJTama. Ha mepBom dTame oOpasiibl
Harpy>aJiuch BEPTUKAIBLHOW HArpy3KOH paBHOM MPUPOTHOMY IaBIICHHIO, JEHCTBYIONIEMY Ha TIyOMHE 0TOOpa
MOHOJuTa. Harpy3ka BblIEpKMBAJIACH B TEUEHHE CYTOK, a 3aTE€M ITOJHOCTBIO CHHMMajach. BTopoil astan
Harpy»eHusl OCYIECTBIISJICA B COOTBETCTBUU C METOAUKOMN NPUBEACHHON paHee.

Pe3ynpTaThl HCHBITAaHU TpeACTaBIEHbl Ha puc. 2, 3 U B Tabu. 3. Heo0X0aMMO OTMETHUTD, UTO BBIIIOJHEHHbIE
J1a0OpaTOpHBIC MCIBITAHKUS MOHOJIMTOB TPYHTa OTOOpPAaHHBIX C TOMOIIBI0 KOJIOHKOBOW TPYOBI mpu OypeHUU
CKBA)XMHBI CIIEAYET PaccCMaTpuBaTh, KaK MCIBITaHUS 00pa3IOB IPyHTA HAPYIIEHHON CTPYKTYpPBI, TaK KaK MpH
OypeHUM KOJOHKOBOW TPyOOii CYyIIECTBEHHO UCKAKAETCS HaYaIbHOE HAIIPSHKEHHOE COCTOSTHUE.



[TacriopT KOMITPECCHOHHBIX UCITBITAHUM

oOpasia ¢ rmyouHs - 1,5M oT HA

[NacropT KOMIPECCHOHHBIX HCITBITAH Ui
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Puc. 2. 3asucumocmo 60Kx06b1x
HanpsidceHuil om deghopmayuu

W3 puc. 2 BUIHO, YTO AJI BCEX MCIBITAHHBIX OOpa3IlOB TPyHTa OTOOpPaHHBIX C PaA3IMYHOU TITYyOMHBI
3aBUCUMOCTh OOKOBBIX HANpPsDKCHHH OT BEPTUKAJIBHBIX HAIPsSOHKECHUHN sBisieTCs OunuHelHoi. O0a ydacTka
nedopManuy sIBISIOTCS MPAKTUUYECKU JIMHEHHBIMH, HO C PA3IMYHBIM YIJIOM HakioHa. Toyka nmeperuda JaHHOM
3aBMCHMOCTH COOTBETCTBYET CTPYKTYPHOI MPOYHOCTH IPYHTA D, -

Mopayns aedopManmul TMOTYYEHHBIM M3 3TUX HMCHBITAHWA WMEET JBa 3HAYCHUS, TEPBBIM XapaKTEPHU3YeT

neGopMHUPYEMOCTh TPYHTA IPU HANPSIKEHUSX MEHEE CTPYKTYPHOM MPOYHOCTH TPYyHTa, Denp » @ BTOPOH 1IPH
HaIpsDKEHUSAX B TPYHTE OT BHEITHEH HAarpy3ku Oosiee CTPYKTYpHOU mpodHocTH rpyHTa. Kak BugHO u3 Tabdm. 3
MOJyJb JeopMaluy NpU HAMPSDKEHUSX MEHee CTPYKTYpHOW MPOYHOCTH TpyHTa MOYTH B JBa pasza Oojee

Moayis Aedopmaliii TpyHTa MPU HAMPSKEHUSX MPEBBIIIAIONINX CTPYKTYPHYIO IPOYHOCTH rpyHTa. 13 puc. 2

I'padmkn ucnbITaHU HAa TPOYHOCTH

I'padwku McIBITAHUI Ha TPOYHOCTH
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Puc. 3. Ocubaiowue npedenvuvix nanpsiceHul




BUJIHO, YTO BEJIMYMHA CTPYKTYPHOM MPOYHOCTH TITMHUCTOTO TPYHTA U3MEHSETCS C INTyOMHOM.

Bo Bcex MpoBEEHHBIX UCIBITAHUAX B 3aBUCUMOCTAX O, = f(0,) u s = f(0,) HabmomaroTcs 1Ba y4acTKa
C pa3IMYHON HMHTCHCHUBHOCTBIO TPHUPAIICHUS OOKOBBIX JaBICHUN M OCaJKW InTammna mpudopa. Ilepssrii
y4acTok oT 0 10 Harpy3Ku Ha4aJIbHOTO YIUIOTHEHHS XapaKTepPU3yeTCsl MEHBIIUM 3HAYEHUEM IIPUPAILEHUS O
U S CPOCTOM O, a BTOPOH y4acTOK C OOJIbIIECH MHTEHCUBHOCTBIO NPUPAILECHUA O, U §. 3HAYEHHUS MOAYJIA
nedopMaIuu s 3TUX Y9aCTKOB MTPUBEACHHI B Ta0. 3.

BrimonHeHHBIE  WCCIENOBAaHMS IMOKAa3bIBAIOT HA TO, YTO pACCMOTPEHHAss METOAMKA OIPEICICHHS
MEXaHHYECKUX CBOWCTB TPYHTOB B KOMIIPECCHOHHOM TPHUOOpPE C HU3MEPEHUEM OOKOBBIX HAIMPSKCHHMA
TO3BOJISICT OMNpPEENSTh HE TOJBKO JAe(POpPMAIMOHHBIE, HO M MPOYHOCTHBIC XapaKTEPUCTUKU TPYHTOB. Kak

ObUTO TIOKa3aHO B pabore /5/ 3HaueHHs MapamMeTpoB ycioBus mpoyHocTH Mopa — Kyrnona momyuyeHHbIE U3
pPacCMOTPEHHBIX UCIIBITAHUN COBMAAAIOT C pe3yJbTaTaMU UCIIBITAHUN Ha MPSIMOM CPE3.

Tabnuya 3

Pe3yabTarhl HCILITAHNI B KOMIIPECCHOHHOM NMPUOOpe ¢ M3MepeHueM 00KOBBIX HANPSIZKEHU i

Koa¢. 6okoBoro [MTapametpsr Mopnynb
Jlapnene JlaBJICHUS Koad. 6oxoBoro [Ipounoctu nedopMaru,
I'ny6una HpeBapH- pacimpenus Mna

oT60pa oT Kosd. o, c, = =

Ha nopucroctu | o oHOTO o . kIla 1-ii 2-ii
KOTiOBaHa p YILUIOTHE- 1-it 2-it rpa. Y4acTOK | YYacTOK

HHS Yy4acToK | y4acToK L i
y4acTOK | y4acTok

1,5 1,49 70 0,12 0,42 0,10 0,30 17 41 13,5 54

3,0 1,52 94 0,33 0,46 0,25 0,31 16 15 6,3 3,2

5,0 0,98 112 0,31 0,40 0,31 0,40 14 8 4,9 2,7
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