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Geotechnika 

TQqHQCTb PE3YJibTATOB HCTibiTAHHH TIPHBOPAMH ,IU.H CPE3A fPYHTA 

A. A.lmKOHHC 

1. BBe.ZJ.eHHe 

CTa6H.JlhHOCTh 3.ZJ.am:r:il 1:1 coopyxeHnil 3aBHCHT 

OT ,n:ecpopMauHOHHhiX l:l IIpO'IHOCTHhiX CBOHCTB 

rpYJ:ITa OCHOBaHJrn. 3TH CBOHCTBa B CBOIO oqepe,n:h 

3aBl:ICHT OT IIOpl:ICTOCTl:l, BJI<DKHOCTl:l, Ml:IHCpaJihHOfO 

l:l rpaHyJioMeTpl:l'!eCKOfO COCTaBa rpYHTa. 

CorrpoTHBJiemre rpYHTa c,n:BHry KaK xapaKTe­

pl:ICTHKa IIpO'IHOCTl:l fPYHTa BblpaJKaeTC.SI Be.Jllilil:IHOH 

yma BHYTPCHHero Tpemui 1:1 CI!eiiJieHH.SI. B HacTo­

.SIIIIee BpeM.SI ,n:ecpopMa!Il:IOHHhie l:l IlpO'IHOCTHhle 

CBOHCTBa rpYHTa l:ICCJie,[(YJOTC.SI IIOJICBhiMl:l MeTO,UaMl:l 

B HaTypaJihHhiX ycJIOBIDIX 3aJieramrn fPYHTa, O,UHaKO 

60Jihiiia.SI '!aCTh l:ICCJie,UOBaHl:IH BhiiiOJIH.SICTC.SI B 

Jia6opaTOpHhiX ycJIOBl:I.SIX Ha o6pa3I!aX fPYHTa. 

IJapaMeTpbl IIpO'IHOCTl:l rpYHTa YfOJI 

BityrpeHHCfO TpCHJ:I.SI l:l CI!eiiJICHl:le - MOryT 6hiTh 

orrpe,n:eJICHbl IIO pe3yJihTaTaM l:ICCJie,UOBaHl:I.SI rpYHTa 

B cTa6l:IJIOMCTpax 1:1 cpe3HhiX rrp1:16opax. B CiliA, 
BeJil:IKo6pl:ITaHHH, ABcTpl:ll:l, Poccl:IH, JlHTBe 1:1 ,n:py­

nrx CTpaHax, KpoMe l:ICCJie,[(OBaHl:IH B CTa6l:IJIOMeT­

pax, rocy,n:apCTBCHHhiMl:l CTaH,n:apTaMl:l [1, 2, 3, 4] 

rrpeeycMoTpeno orrpe,n:eJieHHe corrpoTHBJieHH.SI 

C.IJ:Bl:lry rpYHTa IIO pe3yJihTaTaM l:ICCJie,UOBaHl:I.SI B 

cpe3HhiX rrp1:16opax. OT KOHCTPYKIIHH cpe3HhiX 

Ilpl:I60pOB BO MHOfOM 3aBl:ICl:IT TO'IHOCTb 

IIOJIY'IeHHhiX pe3yJihTaTOB COIIpOTl:IBJieHH.SI C,[(Bl:lry -

CI!CIIJICHH.SI 1:1 yrJia BHYTPCHHero TpeHH.SI. ,[{Jrn 

yneJil:I'ICHJ:I.SI TO'IHOCTl:l pe3yJihTaTOB l:ICCJIC,[(OBaHH.SI 

HC06XO,[(l:IMO OIIpe,n:eJil:ITh cpaKTH:'IeCKl:IC HaiipiDKeHH.SI 

B IIJIOCKOCTl:l cpe3a, coxpaHl:ITh HeHapyrneHHOH 

CTPYKTYPY rpyHTa .uo Ha'!aJia cpe3a, H36eraTh TpeHH.SI 

rpYHTa 0 MCTaJIJI, T. e. 0 MeTaJIJil:I'IeCKl:IC '!aCTl:l 

rrp1:16opa no npeM.SI cpe3a, o6ecrre'Il:ITh rrocTO.SIHHYJO 

CKOpOCTh cpe3a fPYHTa IIpl:l cpe3e aBTOMaTl:I3H­

pOBaHHhiMl:l CpC3HhiMl:l IIpl:I60paMl:l. 

B pa60Tax [5, 6, 7 1:1 ,n:p.] 1:1 rocy,n:apcTBeHHhiX 

CTaH,n:aPTax [1, 2, 3, 4), peKOMeH,UOBaHHhiX ,[(Jl.SI 

KOHCTPYKIIHH cpe3HhiX rrp1:16opon, He aKIIeHTH­

poBaHhi YCJIOBl:I.SI, o6eCIIC'Il:IBaiOIIIl:le TO'IHOCTh 

pe3yJihTaToB l:ICCJie,UOBaHH.SI. Ha6JIIO,n:eHHe 3a ycJio­

Bl:I.SIMH, OT KOTOphiX 3aBl:ICl:IT TO'IHOCTh l:ICCJIC.ZJ.OBa­

Hl:IH IlpO'IHOCTHbiX rrapaMeTpOB, Ilpl:IBO,Ul:IT K HCKO­

TOphiM OIIIl:I6KaM l:l l:ICK!DKCHl:IIO 3Ha'ICHl:IH BeJil:I'Il:I­

Hhi CI!CIIJICHJ:I.SI l:l yma BHYTPCHHero TpCHJ:I.SI rpYJ:ITa. 

2. CoxpaaeHHe aeaapymeHHoii CTPYK'fYPbl rpYJITa H 

ycTpaaeHHe TpeHIDI rpYJITa o MeTaJIJI 

lbBeCTHhl Cpe3Hhie IIpH60phl .IJ:JI.SI HCIIbiTaHH.SI 

rpYHTa B Jia6opaTOpHhiX ycJIOBIDIX Ha C,n:BHr, BKJIIO­

'!aiOIIIHC pa60'Il:IH CTOJI, cpe3b1BaTeJih, CHCTCMY 

Ilpl:IJIOXeHH.SI BepTHKaJihHOH H ropH30HTaJihHOH 

Harpy30K C rpy3aMH H H3Mepl:ITeJihHble IIpH6opbl [5]. 

He.n:ocTaTKOM TaKHx rrpH6opon .SIBJI.SieTc.SI To, 'ITO 

KOJih!IO ,UJI.SI rpYJITa COCTOl:IT H3 ,[(Byx '!aCTCH, 'ITO 

IIpHBO,Ul:IT K HapyrneHHIO CTpYKTYPhi rpYJ:ITa B 

IIJIOCKOCTH cpe3a rrpH 3ap.SI,n:Ke rrpH6opa H no npeM.SI 

OilbiTa. 

)J;pyr1:1e rrpH60phi ,[(JI.SI HCIIhiTaHJ:I.SI rpYJ:ITa Ha 

C,[(Bl:lf, BKJIIO'IaiOIIIHe pa60'IHH CTOJI, cpe3hiBaTCJih C 

IIO.IJ:BHXHOH l:l HeiiO,UBHXHOH o60HMaMl:l, KOJih!IO 

,UJI.SI rpYHTa, MexaHl:I3Mhl ,UJI.SI BCPTl:IKaJihHOH H 

C.UBl:lfaiOIIIeil Harpy3oK, nepXHHH 1:1 HHXHHH IIITaMII 

[6], He o6ecrre'IHBaiOT coxpaHHOCTl:l CTPYKTYPhl 

rpYJITa, oco6eHHo rrec'!aHoro, B rrpo!Iecce rrm;pyxe­

HH.SI o6pa3I!a rpYHTa B yrny6JICHHC HHXHCH o60HMbl. 

)J;JI.SI coxpaHeHH.SI HeHapyrneHHOH CTpYKTYPhl 

rpYHTa B rrpo!Iecce rrorpyxeHH.SI o6pa3I!a rpYJ:ITa B 

yrny6JICHHC HHXHCH o60HMhi Heo6XO,UHMO rrpe,n:o­

xpaHl:ITh ero oT cno6o,n:Horo rra,n:eHH.SI rrp1:1 rrorpyxe­

Hl:IH B yrny6JieHl:le HHXHeH 060HMhl [8, 9]. 

Ha cxeMe KOHCTPYKIIHH rrpH6opa .D:AA cpe3a 

fPYHTa (pl:IC. 1) IIOKa3aHa IIPyxHHa 14, KOTOpa.SI rrpH 

rrepeMCIIICHJ:I:l:l rpYJITa 5 B IIO.UBHXH)'JO HHXHIOIO 

o6oiiMY 2 IIO,[(,[(epXHBaeT CHH3Y rpYHT 5 qepe3 

HHXHHH nnaMrr 9. TaKHM o6pa3oM, oHa rrpe,n:oxpa­

H.SieT rpYHT 5 OT CB060,UHOfO Ila,UCHJ:I.SI l:l OTphiBa 

OT,UeJihHhiX CfO '!aCTHI! ( OC06CHHO IICC'IaHhiX 
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rpYJITOB), TeM CaMbiM coxpaH.IDI HeHapyrneHHOH 

CTPJ'KTYPY rpYJITa B IIJIOCKOCTM cpe3a. 

llocJie 3apH,I:lKM rpyHTa HIDKHMH IIITaMII 9 
OIIMpaeTCH Ha J(HO BbieMKM 12 HIDKHeH IIOJ(BIDKHOH 

060HMhl 2, a rrpy:xama 14 B C)KaTOM BMJ(e HaxOJ(MTCH 

B ymy6JieHMM 13, TaK KaK BO BpeMH cpe3a 

IIOJ(J(ep)KliBaeT IIOCTOHHHOH Harpy3Ky: Ha o6pa3eii 

rpyHTa. 

Puc. 1. CxeMa KOHCTpyKlllU! npH6opa LVHI cpe3a rp)'HTa: 
1 - HeiiO,!IBH)l{Ha.H o6ot1:Ma; 2 - IIO,!IBH)l{Ha.H o6ot1:Ma; 
3 - pa60'1HM CTOJI; 4 - KOJihUO ,!IJI.H I'p)'HTa; 5 - rp)'HT; 
6 - MeXaHH3M ,!IJI.H nepe,!la'1H BepTHKaJihHOM Harpy3KH; 
7 - MexaHH3M ,!IJI.H nepenaqH C.IIBHraJOrueM: Harpy3KH; 
8 - BepXHHM lliTaMn; 9 - HH)KHHM lliTaMII; 10 - pOJIHKH; 
11 - o6ot1:Ma c pe3h6ot1:; 12- BhieMKa; 13 - yrny6nem1e; 
14 - np]')IGIHa; 15 - BhieMKa; 16 - neperopO,!IKa 

Fig 1. Soil shearing equipment: 1 - metal ring; 2 -

movable part of equipment: 3-lower part of equipment; 

4 - ring for soil; 5 - soil: 6 - vertical load: 7 - device for 

shearing force; 8 - loading plate; 9- bottom plate; 10 -
bell track; 11 - ring; 12 - cavity; 13 - cavity; 14 -

spring; 15 - cavity 

llpM cpe3e rpYJITa, KaK rrpaBHJIO, rrepe.n:BnraeTcH 

HIDKH.IDI '!aCTb cpe3HOfO IIpM6opa. llpM J(Bll)KeHMM 

Hll)KH.IDI '!aCTb rrpn6opa 3axo.n:MT B c¢epy BepXHe:H 

o60HMbl, II03TOMY y:MeHblllaeTCH IIJIOJIIaJ(b, Ha 

KOTOpOH IIpOMCXOJ(MT TpeHHe rpyHTa 0 rpYJIT, H 

y:BeJIH'IHBaeTCH IIJIOJIIaJ(b, Ha KOTOpOH IIp05IBJI5IeTC5I 

TpeHHe rpyHTa 0 MeTaJIJI. 

Ko3¢¢HIIHeHT TpeHHH rpYJITa o MeTaJIJI 

MeHHeTcH B rrpe,neJiax 0,33-0,82 [10]. ,UJI5I rrecqaHbiX 

rpyHTOB xapaKTepHbl 6oJibiiiHe 3Ha'!eHH5I K03¢¢H­

IIHeHTOB TpeHHH, JJ:JI5I fliMHHCTbiX - MeHbiiiHe. O,nHH 

H TOT )Ke rpYJIT IIpH pa3HbiX 3Ha'!eHM5IX BJI3)KHOCTM 

HMeeT pa3Hbie K03¢¢HIIMeHTbi TpeHHH. 

l13 ( 1 0] ll3BeCTHO, 'ITO K03¢¢HIIMeHT TpeHMH 

3aBHCHT, B rrepBy:IO O'IepeJ(h, OT BJI3)KHOCTH H 

HOPMaJibHoro .n:aBJieHHH. OH B03pacTaeT c y:BeJIM-

'!eHHeM IIIepoxoBaTOCTM MeTaJIJia. Ko3¢¢MIIMeHT 

TpeHMH HaxO,[(MTCH B CJIO)KHOH 3aBMCMMOCTM OT 

BJI3)KHOCTM, BMJ(a rpyHTa, yJ(eJibHOfO ,[(aBJieHHH H 

lllepOXOBaTOCTH IIOBepXHOCTH. 003TOM)' nyqrue 

H36eraTb TpeHHH rpy:HTa 0 CTaJib llpll HCCJie,[(OBaHMH 

rpYJITa B cpe3HhiX npn6opax, He)l(eJIM nhiTaTbCH 

OIIeHHBaTb IIO KaKMM-JIM60 3aBHCMMOCT5IM. 

llpn cpe3e rpy:HTa, oco6eHHO o6Jia.n:aiOJIIero 

CTpy:KTypHbiMH CB5I35IMM Me)KJ(y '!aCTHIIaMH, BHa'!aJie 

COllpOTMBJI5IIOTC5I CB5I3H, OT KOTOpbiX B OCHOBHOM 

3aBHCHT cueiiJieHHe. YBeJIH'leHHe .n:e¢opMaiiHH cpe-

3a BKJIIO'!aeT B COllpOTHBJieHHe cpe3y CHJIY TpeHHH 

(pH C. 2, JIMHHH a-b). 

v 

------------
/~----------------­b ---------------

b 

Puc. 2. 3aBHCHMOCTh conpoTHBJieHHH cpe3y t oT ne<Pop­
MaUHH cpe3a A. 

Fig 2. Graph of shear resistance t against strain f.. 

EcJIM TpeHMe rpYJITa o MeTaJIJI npeBhiiiiaeT 

TpeHHe rpyHTa 0 rpYJIT, JIHHHH a-b (pHc.2) HMeeT 

TeH,[(eHIIMIO rrpOHTH Bbiiiie, a ecJIH TpeHHe rpy:HTa 0 

MeTaJIJI MeHbllle TpeHHH rpy:HTa 0 rpyHT, JIHHHH a-b 

rrpotl:,[(eT Hll)Ke. 

L(JI5I llOJI)"leHMH TO'IHOfO 3Ha'!eHHH K03¢¢HIIM­

eHTa TpeHHH rpyHTa 0 rpYJIT CJie,nyeT M36eraTb 

TpeHHH rpyHTa 0 MeTaJIJI. 3TO ,[(OCTMraeTCH B 

cpe3HOM rrpH6ope (pH c. 1) cJieJJ:y:roiiiHM o6pa30M. B 

IIO,[(BIDKHOH HIDKHeH qaCTH IIpM6opa MMeeTCH 

BhieMKa 15, KOTopaH rrepe,n cpe30M 3anoJIHHeTcH 

HCCJieJ(yeMbiM rpYJITOM. fpyHT B BbieMKe yiiJIOT­

HHeTCH. BbreMKa 15 OT,[(eJieHa oT cpe3aeMoro rpYJITa 

5 rreperopO,[(KOH 16 C 3aOCTpeHHOH BepXHeH qaCTbiO. 

Bepx rreperopo.n:KM coBna.n:aeT c BepXHe:H '!aCTbiO 

HIDKHeH IIO,[(BIDKHOH o60HMhl 2 cpe3HOro npn6opa. 

llpn cpe3e rpy:HTa y:BeliH'IHBaeTcH ,ne¢opMauHH 

cpe3a, Hll)KH.IDI '!aCTb 2 IIpH6opa IIpOXO,[(MT IIOJ( 

rpYJITOM 5. O.n:HaKo TpeHHe rpy:HTa o rpy:HT He 
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HCKa)KaeTC.H U3-3a TpeHU.H rpYHTa 0 MeTaJIJI, TaK KaK 

Bepx rreperoponKH 16 o'leHh TOHKHH u rrpaKTH'!ecKH 

He OKa3biBaeT BJIH.HHU.H. fpacPUK 3aBHCUMOCTU 

corrpoTUBJieHU.H cpe3y oT ne<PopMaUUH cpe3a 

(puc. 2) OTpa)KaeT UCTUHHOe TpeHUe I'pYHTa. 

TaKHM o6pa30M, rrpu6op, rroKa3aHHhiH Ha 

puc. 1, II03BOJI.HeT rrpOU3BOLJ_HTh cpe3 ChiiiY'JUX U 

CB.H3HhiX I'pYHTOB IIpU COXpaHeHUU ecTeCTBeHHOfO 

cJio)KeHHH u CTPYKTYPhi B rrpouecce 3apMKH u 

IIOLJ_fOTOBKH rrpu6opa K HCIIhiTaHUIO, YCTpaH.HeT 

TpeHue I'pYHTa o MeTaJIJI, B pe3yJihTaTe qero 

IIOBbiiiiaeTC.H TO'IHOCTh U LJ_OCTOBepHOCTh OIIpe_ue­

JieHHhiX CLJ_BUfOBhiX xapaKTepHCTUK rpYHTa. 

3. Onpe,n;eJieHHe sepTHKaJILHOH uarpy3KH B DJIOCKOCTH 

cpe3a H o6ecneqeHHe DOCTOBHHOH CKOpOCTH cpe3a B 

aBTOMaTH3HpOBaHHbiX CpC3HbiX npu6opax 

BepTUKaJibHaH Harpy3Ka Ha I'pYHT B cpe3HhiX 

rrpu6opax rrepenaeTcH 'lepe3 BepXHuH: lliTaMrr 

(puc. 1 ). BepTUKaJihHM Harpy3Ka u3-3a TpeHUH 

rpYHTa 0 BHYTpeHHUe CTeHKH KOJihUa B Herro­

LJ_BIDKHOH BepXHeH 'laCTU rrpu6opa MeH.HeT CBOe 

3Ha'leHue B IIJIOCKOCTU cpe3a. BeJIH'IHHa BePTu­

KaJibHOH Harpy3KH MO)KeT MeH.HThC.H H B rrpouecce 

cpe3a [ 11]. Ilpu pac'!eTe rrapaMeTpoB rrpo'IHOCTU 

rpYHTa - cuerrJieHUH u yrJia BHyrPeHHero TpeHHH -

rrpUHUMaeTC.H, 'ITO C03LJ_aHHa5f CBepxy Ha o6pa3eU 

rpYHTa Harpy3Ka coxpaH.HeT Ty )Ke BeJIH'IUHY U B 

IIJIOCKOCTU cpe3a. To'IHOe 3Ha'leHue BePTHKaJihHOH 

Harpy3KH B IIJIOCKOCTH cpe3a MO)KHO OIIpe_ueJIHTh 

IIpH IIOMOIUU CIIeUHa.JlhHhiX TeH30MeTpU'IeCKHX OTIOp 

rron pa6o'IUM cToJioM rrpu6opa [12]. 

BepTUKaJihHaH Harpy3Ka c yqeToM CHJI TpeHHH o 

BHYTpeHHUe CTeHKH HeTIOLJ_BH)KHOH o60HMhi cpe3-

HOro rrpu6opa rrepenaeTc.H Ha rronBH)KHYIO o6oi1:My, 

T. e. Ha IIJIOCKOCTh cpe3a, a 3aTeM qepe3 pOJIUKH H 

pa60'IUH CTOJI U cPHKCUpyeTC.H TeH30LJ_aT'IUKaMU. 

IIpu'leM B rrpouecce rrpoBeneHHH uccJienoBaHuM: 

CJia6biX I'pYHTOB u3-3a Ma.JIOH cpe3hlBaiOIUei1: CHJihi. 

3JieMeHT C TeH30,ZJ;aT'IUKaMU Ma.JIOH yrrpyrOCTU nJIH 

rrepe_uaqu CBH3hiBarorueM: CHJihi <PuKcupyeT mo6hle 

CHJihi, OLJ_HaKO 6y_ueT CHJihHO ne<PopMUpoBaThC.H. 

TaKoH: 3JieMeHT B Ha'!ane cpe3a, Korna rpYHT 

ycHJieHHO COTipOTUBJI.HeTC.H cpe3hlBaiOIUeH Harpy3Ke, 

6y,UeT CHJihHO .ue<PopMUpOBaTbC.H, HaiipHMep, KaK 

rrp~Ha. IIocJie ocJia6JieHHH corrpoTuBJieHHH cpe3y 

rpYHTa 3JieMeHT rrepe.uaqu cHJihi B pe3yJihTaTe 

BOCCTaHOBHTeJihHOH .ue<PopMaUUU B BH,Ue OCB060)K­

,UaiOIUeHC.H rrp~Hhi YBeJIH'IHT 3a.D:aHHYIO CKopocTh 

cpe3a rpYHTa. TaKHM o6pa3oM, He 6y.ueT o6ecrre'leHa 

3a,UaHHa5f IIOCTOHHHM CKOpOCTh cpe3a I'pYHTa. 

,lLrui o6ecrreqeHU.H 3a,UaHHOH IIOCTOHHHOH 

CKOpOCTU C,UBUra rpYHTa 3JieMeHT C TeH30,UaT'IUKaMU 

.UJIH rrepe.uaqu cpe3hlBaiOIUei1 CHJihi rro.u6upaeTCH B 

3aBUCUMOCTU OT BeJIH'IHHhl MaKCHMaJibHOH CHJihi, 

MaKCUMaJibHOH OTHOCHTeJihHOH .ue<PopMaUHH 3Jie­

MeHTa, MOLJ.YJIH yrrpyrocTU MaTepuana, TO'IHOCTU 

U3MepeHH.H CHJihi U .ue<PopMauUU [13]. 

ITo MeTo.UUKe [13] rrpe.uBapuTeJihHo rron6uparoT 

rrJioiUa.uh rrorrepe'!Horo ce'!eHHH yrrpyroro 3JieMeHTa 

.UJIH rrepe_uaqu c.uBuraroruero ycHJIHH Ha rpYHT, 

UCXO.U.H U3 YCJIOBU.H B03MO)KHOCTU Ha,Ue)KHOH U 

CTa6HJihHOH cPHKCaUUU MUHHMaJibHOfO 3Ha'leHH.H 

CHJihi U YCJIOBHH coxpaHeHH.H 3a,UaHHOH CKOpOCTU. 

3JieMeHT rrepe,Ua'IU C,UBUfaiOIUeH CHJihi HaxOLJ_HTC.H 

Me)Kny TOJIKaTeJI5fMU U TIO,UBH)KHOH KapeTKOH cpe-

3hiBaTeJIH H rrepe.uaeT ycHJIHe Ha KapeTKY. OT 

.ueH:cTBUH ycHJIH.H MeH.HeTc.H ,UJIHHa yrrpyroro 3Jie­

MeHTa, II03TOMY CKOpOCTU TOJIKaHHH U IIO,UBH)KHOH 

KapeTKH cpe3biBaTeJIH He O,UUHaKOBhi. qT06hi o6ec­

IIe'IUTh IIOCTOHHHyro C 3a,UaHHOH TO'IHOCThiO CKO­

pOCTh cpe3a rpYHTa, IIJIOIUa.D:h yrrpyroro 3JieMeHTa 

IIO,U6upaiOT, HCXO.U.H U3 MaKCUMa.JlhHOH CHJihi U 

.uorrycKaeMOH .ue<PopMauuu yrrpyroro 3JieMeHTa. 

YrrpyruH: 3JieMeHT rro.u6uparoT, ucxo.u.H U3 ycJIOBHH 

(1) 

rpYHTa TeH30LJ_aT'IUKH U3MepmoT He TOJihKO HCTHH- UJIU 

HOe 3Ha'leHUe BepTUKaJibHOH Harpy3KH B IIJIOCKOCTU 

cpe3a, HO H H3MeHeHUe ::nOM Harpy3KH BO BpeM.H 

cpe3a, 'ITO O'leHh Ba)KHO rrpu U3yqeHUU rrpoueccoB, 

rrpoUCXO,ZJ;.HIUUX B rpYHTe BO BpeM.H cpe3a. 

IJpu cpe3e rpYHTa aBTOMaTU3UpOBaHHhiMU 

rrpu6opaMu, Korna cpe3hiBaiOW:M cHJia U3Mep.HeTC5f 

rrpu IIOMOIUH TeH30LJ_aT'IHKOB, Ha pe3yJihTaThi 

HCCJieLJ_OBaHU5f BJIU.HeT yrrpyrOCTh 3JieMeHTa LJ_JIH 

rrepe_uaqu cnBuraromero ycHJIU.H. 3JieMeHT 6oJihiiiOH 

yrrpyrOCTU He 3cPcPeKTUBeH rrpu UCCJie.UOBaHUU 
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(2) 

r.ue N MaKe - MaKcUMaJibHM cHJia, rrepenaBaeMM 

yrrpyrnM 3JieMeHToM; 

£MaKe - MaKCUMaJibHM OTHOCUTeJihHM ,Ue-

cPOpMaUH.H yrrpyroro 3JieMeHTa, o6ecrre'IHBaiOIUM 

Tpe6yeMyro TO'IHOCTh 3a,UaHHOH IIOCTOHHHOH CKO­

pOCTH C,UBUra I'pYHTa; 

E - MOLJ.YJih yrrpyrocTU MaTepuana yrrpyroro 

3JieMeHTa, Mila; 



A - rrorrepeqHa51 IIJIOIIUl.Uh yrrpyroro ::meMeHTa, 

N 0 - cRJia, coOTBeTCTBYJOIUM O.UHOMY nene­

HHIO IIIKaJihi H3MepHTeJihHOM arrrrapaTyphi, H; 
Eo - MHHHMaJihHa51 OTHOCHTeJihHM ne¢>op-

MaUH51, KOTOPYJO MOXeT 3a¢>HKCHPOBaTh H3MepH­

TeJihHa51 arrrrapaTypa. 

YrrpyrH:H: 3JieMeHT, rrono6paHHhiM HCXO.U51 H3 

ycJIOBH51 (1), o6ecrre<IHT rrocTo51HHYJO rrono6paHHYJO 

CKOpOCTh cpe3a fPYHTa H B03MO)KHOCTh <i>HKCaUHH 

rrepenaHHOM CRJihi cpe3a. BeJIH'IHHa C.UBHfaiOIUero 

YCRJIH51, rrpeo6pa30BaHHa51 C IIOMOillhiO TeH30,UaT­

'IHKOB B 3JieKTpH'IeCKHM CHfHaJI, IIOCTyrraeT B 

rpa<i>OIIOCTpOHTeJih. flo XO.UY HCIIhiTaHH51 COIIpOTHB­

JieHHe fPYHTa C,UBHry C KaKoro-TO MOMeHTa 

yMeHhiiiaeTC51, O,UHaKO 3aXJ:aHHa51 CKOpOCTh C,UBHfa He 

H3MeH51eTc51 H He naeT o6paTHhiX ne<PopMauH:H:, 

HCKa)KaiOIUHX 3aXJ:aHHYJO CKOpOCTh C,UBHra. YBeJIH­

'IeHHe ,UJIHHhi yrrpyroro 3JieMeHTa BJIH5IeT Ha 

pe3yJihTaThl B IIpe,UeJiax TO'IHOCTH H3MepeHH51. 

CoxpaH5151 3aXJ:aHHYJO rrocT051HHYJO cKopocTh 

C,UBHra, IIOJIY'IaeM ,UOCTOBepHhie pe3yJihTaThl ,UJI5I 

pacqeTa rrapaMeTpOB rrpo'IHOCTH fPYHTa 

cuermeHH51 H yrna BHyTpeHHero TpeHH51. 

4. 3aKJIJO'ICHHC 

3Ha'leHH51 rrapaMeTpOB IlpO'IHOCTH fPYHTa -

CUeiiJieHH51 H yrna BHyTpeHHero TpeHH51 - 3aBHC51T, 

KpoMe npyrHX <PaKTopoB, oT KOHCTPYKTHBHhiX 

oco6eHHocTeii cpe3Horo arrrrapaTa. ArrrrapaThi ,UJI5I 

HCIIhiTaHH51 fPYHTa XJ:OJI)I(Hhl o6ecrre'IHBaTh coxpa­

HeHHe ecTecTBeHHOM CTPYKTYPhi fPYHTa no Haqana 

cpe3a, H36eraTh TpeHH51 fPYHTa 0 MeTaJIJIH'IeCKHe 

KOHCTPYKUHH arrrrapaTa B rrpouecce HCIIhiTaHH51 Ha 

cpe3, TO'IHO orrpe,UeMTh Harpy3Ky Ha fPYHT B 

rmocKOCTH cpe3a. ABToMaTH3HpoBaHHhie arrrrapaThi 

,UJI51 orrpe,UeJieHH51 COIIpOTHBJieHH51 C,UBHry ,UOJI)I(Hhl 

o6ecrre'IHBaTh IIOCTOHHHYJO CKOpOCTh C,UBHfa B 

rrpouecce Bcero HCIIhiTaHH51. 

llpencTaBJieHHhie B pa3nenax 2, 3 HacTo511Ue:H: 

pa6oThi crroco6hi y.rryt-IIIIeHH51 arrrrapaToB ,UJI5I Hccne­

noBaHAA COIIpOTHBJieHH51 C,UBHry fPYHTa MOryT 6h!Th 

IIpHMeHeHhl IIpH COBepiiieHCTBOBaHHH KOHCTpyKUHH 

cpe3HhiX rrpH6opoB H YBeJIH'IeHHH TO'IHOCTH 3Haqe­

HHM rrapaMeTpoB rrpo'IHOCTH fPYHTa - cuermeHH51 H 

yrna BHyTpeHHero TpeHH51. 
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GRUNTO KIRPIMO PRIETAISAI 1R 'IYRIMO 
REZULTATI) TIKSLUMAS 

A. Alikonis 

Santrauka 

Projektuojant 1vamus statmms tenka apskaiciuoti jq 
pagrindo stiprum'l ir viso statinio stabilum'l. Apskaiciavimo 
metodikoje naudojami pagrindo grunto stiprumo rodikliai, 
t. y. sankiba ir vidines trinties kampas. Sie grunto rodikliai 
nustatomi eksperimentiskai. JA V, Anglijoje, Austrijoje, 
Lietuvoje ir kitose valstybese, be tyrimq stabilometrais, 
valstybiniais standartais iteisintas grunto stiprumo paramet­
flJ nustatymas kirpimo aparatais. 

Nuo grunto kirpimo aparatq konstrukcijos priklauso 
tyrimo rezultatq tikslumas. Norint gauti tikslius tyrimo 
rezultatus, reikia kuo tiksliau nustatyti itempimus grunte 
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kirpimo plokStumoje, issaugoti natiirali~ grunto struktiir~ iki 
kirpimo pradzios, panaikinti trintj tarp grunto ir kirpimo 
prietaiso detaliq kirpimo eigoje, kerpant grunt~ vienodu 
greiCiu, uztikrinti kirpimo greicio pastovum~ visoje ban­
dymo eigoje. 

Literatiiroje ir valstybiniuose standartuose pateiktos 
kirpimo aparatq schemos rodo, kad su jais negalima jvykdyti 
minetq s~lygq. 

Straipsnyje pateikiami grunto kirpimo prietaisq tobu­
linimo biidai, pagal kuriuos galime gauti tikslius grunto stip­
rumo savybiq tyrimo rezultatus. 

Natiirali~ grunto struktiiq, perstumiant grunt~ i apa­
tiny judam~ prietaiso dalj, gali issaugoti speciali spyruokle, o 
pa8alinti trintj tarp grunto ir metalo - speciali isima, 
pripildyta tiriamo grunto (1 pav.). Tikslq grunto apkrovos 
kirpimo plokStumoje dydj galima nustatyti jrengus darbo 
stalo atramas su tenzodavikliais. 

Automatizuotuose kirpimo aparatuose vienod~ kir­
pimo greitj galima uztikrinti pagal (1) formuly parinkus 
kirpimo jegos perdavimo elemento skerspjiivj ir medziag~. 

SOIL SHEARING EQUIPMENT AND ACCURACY OF 
INVESTIGATION RESULTS 

A. Alikonis 

Summary 

Civil engineering works require strength and stability. 
Soil subbase strength parameters, ie cohesion and the angle 

of internal friction are used in calculations. They are ex­
perimentally determined parameters. Determination of soil 
strength parameters by shearbox apparatus is being legal­
ised by standards and used along with triaxial equipment in 
the USA, England, Austria, Russia, Lithuania and many 
other countries. Accuracy of investigation results depends 
on the construction of soil shearing apparatus. Soil stress on 
shearing plane should be registrated during the test, undis­
turbed soil structure should be preserved before shearing is 
started, friction between soil and parts of shearing appara­
tus should be avoided and constant shear rate assured dur­
ing the whole test. 

Schemes of shearing apparatus presented in literature 
and standards show their inability of avoiding all the condi­
tions mentioned above. 

The report presents ways of improving soil shearing 
equipment, which leads to a more precise investigation of 
soil shear strength parameters. 

Antanas ALIKONIS. Doctor, Associate Professor. Dept of 
Geotechnics, Vilnius Gediminas Technical University 
(VGTU). Sauletekio a!. 11, 2040 Vilnius, Lithuania. 

A graduate of faculty of Hydraulic Engineering of 
Kaunas Polytechnic Institute (civil engineer, 1958). Doctor's 
degree in 1968. Research visit to Moscow and Dnepro­
petrovsk institutes of civil engineering. Author and co­
author of 3 monographs, over 100 scientific articles; 2 pat­
ents, 5 inventions and 14 study guides. Research interests: 
physical and mechanical properties of soil. 

133 




