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MeEoAOr MHECKHMX PABOT HA PA3HBLIX
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NMPUNOXEHUE I
(pexomeHayemoe)

CNnoCoObBbl U PASHOBUAHOCTU BYPEHUA CKBAXKWH
nNMPU UHXEHEPHO-FEOJTIOMMYECKUX U3bBICKAHUAX

Cnoco6 6ypexus

Pa3sosnaHOCTL
cnocoba 6Gypexus

AunameTp Gypexuns
(no anamerpy
ob6cagHbix TPYG), Mm

YCcnoeus nNpuMeHeHus
(BMAabl M XapakTepucTmMKa rpyHTos)

KonoHkoBbI

C npombiBkOn BO-
non

34—146

CkanbHble HesbiBeTpennie (MOHONUTHBLIE) U cna-
6oBblBeTpEnbie (TPewmHoBaTLIe)

C NpOMbIBKOW rnu-
HUCTbLIM PACTBOPOM

73—146

CkanbHble cnabosbiBeTpensie (TpewuHoBaTbie);
BbiBETpENble U CUNbHOBbLIBETPENbIE (PYyXNHAKku),
KPYNHOOBNOMOYHbIE; NecYaHble; MUHUCTbLIe

C npoayeskow BO3-
AyxXOM (OxnaxneH-
HbIM NPV NPOXoake
MEP3NbIX MPYHTOB)

73—146

CkanbHble HEBbIBETPENnbie (MOHONUTHLIE) u cna-
6osbiBeTpenbie (TpewmHosaTele), HeOOBOAHEHHbIE,
a TakxXe B MeP3/I0OM COCTORHUW,; AUCNEePCHbIE, TBEep-
AOMEP3NbIE N NNACTUHHOMEDP3NbIE

C NpOMBbIBKOW CO-
nesbiMU U OXNax-
AeHHbLIMU PacTBO-
pammu

Bce Buabl rpyHTOB 8 MEP3N0M COCTOSHUU

C npuzabonHon
umpkynsauuen npo-
MbIBOYHOW XUAKO-
cTn

CKanbHble BbIBETPENbIE U CUNLHOBLIBETPENLIE
(pyxnsiku), 06BOAHEHHbIE, MUHUCTLIE

Becyxyo

CkanbHble BbiBETPENblE U CUNbHOBLIBETPENLIE
(PYXNK8Ku), NecYaHbie N MUHUCTbIE HeOOBOAHEH-
Hbie u cnaboobeoaHEeHHbIe, TBEpAOMEP3NbIE 1 NNa-
CTUYHOMEP3Nble

YanapHO-KaHaTHbIA
KonbuesbiM 3a6oem

3abusHomn

108—325

MecyaHbie  rMMHUCTBIE HeobBBOAHEHHbIE n cna-
6o006B80AHEHHbIE, NNACTUYHOMEP3NbIE

Knoowmnin

89—168

MuuucTele cnaboobsoaHEHHbIE

YnapHO-KaHaTHbIN
CNnowHbiM 3a60em

C npuMeHeHuem
NONOT U XENOHOK

127—325

KpynHOO6GNOMOYHbIE; necyaHble 0OBOAHEHHbIE U
cnaboo6BOAHEHHbIE

BubpaumoHHbIA

C npuMmeHeHunem
subpartopa wnwu
subpomonora

89—168

Mec4aHbie v rMMuHucTolie obsoaHeHHbie n cnabo-
obBoAHEHHbIe

LiHekoBbI

Pencosoe (kone-
uesbiMm 3a6oem)

146—273

KpynHoo610MO4HbIE, NecYaHble, MUHUCTbie cnabo-
ob6soaHeHHbie 1 o6BOAHEHHbIE

MNMorouHoe

108—273

KpynHOO6NOMO4HbIE, NecyYaHbie, rMuHUcTblie cnabo-
ob6s80aHEeHHbIe U 06BOAHEHHbIE

Mpumeyanune — MNpumeHeHune apyrux cnocob6os 6ypeuuq [OoNyCcKaeTCs Npu cooTeeTcTeylowem 060-
CHOBaHUWM B NPOrpamMmMe U3biCKaHun.




KOJIOHKOBOE BYPEHWE

 [laHHbIU criocob xapakmepu3yemcs mem,
4Umo 2pyHM paspyuwaemcs rio Kpyay,
oyep4yueass KOHMypbI Quamempa byoyuweu
ckea)XuHbI. Koada ocyuwecmerisemcs
bypeHue KorioHKaMu, BHYMpPEHHSS Yacmak
omeepcmusi ocmaémecs uesiou. 3TOT KEPH
B Nnocreayrouwem nN3BrekaeTcq Ha
NOBEPXHOCTb.




OcobeHHOCTU

BypOBbIe CTaHKN CaMOXOOdHblE UITUN
nepeagBmxHble.

KOpPOHKM paccymnTaHbl AN pa3HOoU CTENEHN
TBEPOOCTU NOpOoA — ariMasHble U
TBepOoCnnaBHbIE

bonblias rmybrnHa ckBaXXnUH 1 HEDOMbLLOW
aOnameTp.

CTaHKM KONTOHKOBOro BypeHus nmerot
OTHOCUTENbHO HEOOMNbLLOW BEC, YTO
obycnoBnMBaeT X MaHEBPEHHOCTb.

bypoBble YCTAHOBKM KONMOHKOBOIO BypeHus
paccunTaHbl Ha paboTy nod pasnuYyHbIMU yrnamu

K MOBEPXHOCTMW. ‘
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[Tpouecc bypeHuns

[MoaroTtoBka NOBEPXHOCTU, rae byaeT NpoM3BoAUTLCH MOHTaX
YCTaHOBKM!.

dopmumpoBaHME SIM B TPYHTE B HENOCPEACTBEHHOU BIN30CTU OT
nNoLwaaKkn ans 3akavyky NpomMmbIBOYHOro pacrteopa. [locne atux
paboT Ha4YMHaeTCcs npouecc OYpPEHUS CKBaXXUH.

BypeHue, korga 6ypoBoW cHapsd BpallaeTcs U NPOHUKAET B MOYBY.
[MapannenbHO ¢ 3TUM NPOLIECCOM B OTBEPCTUE NogaéTtcs
NMPOMbIBOYHASA XWOKOCTb: BOAA UMK creumarnbHbI pacTBop.

HanonHeHune Tpybbl kepHoM. [Neprnognyeckn Heobxoanmo
n3BrieKkaTb Ha NOBEPXHOCTb BYPOBYHO KOMOHHY U MO KEPHY
onpenendaTb reosiorm4ecknin paspes.




YnapHo-kaHaTHoe BypeHune KomnbLEBBLIM M CRIOLWHbIM
3aboem




BubpauunoHHoe bypeHue

 [lon BUOpaAUNOHHBLIM OypeHunem
NOHMMAETCHA CNocob, NP KOTOPOM
paboyee Bo3gencTeme Ha 3abon
CKBaXXUHbl POPMUPYETCA NyTEM Nepenaymn
nopogopaspyLuatoLlemMy MHCTPYMEHTY
(BUOPO30OHAY) Yepes KOSNTOHHY OYpPUNbHbLIX
TpyO BMOpaLMOHHOMN (BbICOKOYACTOTHOM
yOapHOW) Harpy3ku ot NOBEPXHOCTHOIO
BUbpaTopa.
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« 1.XopoLwio dbypsaTca dnsn4eckn ynnoTHAEMbIE NOPOAblI — CyXMe
KOPbl BbIBETPMBAHUSA CO LLLEOHEM, rPaBUNHO-rariEYHNKOBLIE U T.
0. Cnabble HeNpoO4Hble cKanbHbIE Mopoabl (Yrnu, KaMeHHas
COfb, MENOBbLIE OTNOXEHNS) abCONTHO HE NoaAAal0TCS
BUOpPOOYpeHULIO.

« 2. [Nlnoxo bypsaTca - NnbIByHbl — 00UNbHO-0O0BOAHEHHbIE NECKU
N ONN3KNEe No CTPOEHMUIO K HAM JNIeCCOBUAHbIE NOPOabI,
NPaKTUYECKN HE MMEKOLLIME MEXaHUYECKOW MPOYHOCTU B
CcBOOOQHOM COCTOSAHUMN.

« 3. BnbpaunoHHoe bypeHne MMeeTt orpaHUYeHHY rmyounHy
npumMmeHeHns Ao 36 M. Tak kak ¢ rmyouHomn subpauus
paccenBaeTCcs Mo KOSIOHHe Tpyo.

"



LLIHekoBoe bypeHue

* LLIHekoBOE DypeHMe OTHOCUTCS K OOAHOMY
N3 BUOOB BpaLlaTenobHoro oypernusa. Cam
TEPMUH «LLIHEKOBOE» MPOUCXOAUT OT
croBa «Schneckey», YTo B nepeBofe C
HEMEeLKOro 03Ha4yaeT BUHT, 3aBUTOK,
YINTKa.
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OTOT BUA OypeHMA CyLLLECTBEHHO OTIIMYAETCA OT APYrMx BUAOOB, B
4aCTHOCTU, B TOM, YTO Npu 3TON paboTe BbINONHAETCA yaaneHue
pa3pyLLUeHHOW Nopoabl U ee TPaHCMOPTUPOBaAHME NO CKBaXXMHE He
NOTOKOM OYMCTHOIO areHTa, a 3a CYET BpaLleHUSA KOSTOHHbI.
LLIHekoBO€e DypeHME OYEHL LLUMPOKO pacnpoCTpaHEHO, ABMSIETCS
YHMUBEpPCanbHbIM CNOCOO0M, NCNOMNb3YEMbIM ANA MPOXOAKN CKBaXXUH
HeOOMbLUOKW IMYyOUHbI B MATKMX UNU PbIXIbIX Nopogax. AToT crnocob
yaobeH ans BbINONHEHMA paboT B raneyHbix nopogax. OH Takke
LLIMPOKO pacnpocTpaHEH B cencMopasBeqke, pa3padboTke B3pbIBHbIX
CKBaXXWH, NPU NHXEHEPHbIX NCCneagoBaHMsSX rmaporeosiorn4yeckomn
HanpaBlieEHHOCTU, reofIorMYeCckMX CbeMKax, NOUCKe NOoSe3HbIX
MCKOMaeMbIX.

B nHxXeHepHoW reonornu ans uenen nccregoBaHnUya NpoOYHOCTHbIX U
neopMaLMOHHbIX CBOUCTB HE NPpMMEHM. HaM HyXXHbl 00pa3ubl
HeHapyLweHHOro cnoxeHus!




CoBpeMeHHbBbIE 0Te4eCTBEHHbIE OYypPOBbI€ CTAHKH

3AO «<MawmHOCTpOUTE bHLIA 33807 OcHoBHBIE IP00JIEeMbI HHKEHEPHO-
um. B.B. Boposckoro»
reoJIOrHYecKoro OypeHus:

He00X0UMOCTH MP0000TOOpA
i HEYCTOMYMBBIX BOJOHACHIIEHHBIX

YPB-2A271 .
YPB-213 nopoxn;

Bypoeoe oGopynoBauue:

ABB-2M
WRUE ¢ Heo0X0AUMOCTh OypeHus 00JIbLIIUMHU

YKB-12/25-02 (MOMBYP)
AUaAMeTpaMu;

MOTOBYP M-10 u KM-10

* Heo0XOAMMOCTH MEJIJICHHOI0 OypeHus
620142, r. Exarepunbypr, yn. isunnunra, a. 7 -j / 3 = yKOqueHHLIMI/I pei/icaMI/I I/I 6e3

npuemuas: (343) 260-40-57, 220-82-50
daxc: (343) 269-12-29, 210-11-31

i @k ) g4, NMPOMBIBKH;

Otaen mapkeTuura u cbuira:
Ten.: (343) 269-12-27, 257-90-59, 260-40-55

s (349 2091225 , *  HCHO0JIb30BAHUE NMPOOYPEHHBIX CKBAKUH
JJIs1 MOJIEBBIX ONbBITOB;

Anpec 8 Untepnere: hitp://www.ziv.ur.ru

*  He0OX0AMMOCTh OypeHMsI B CTECHEHHBIX
YCJIOBHUSIX (MpodeMa JErKux
MePeHoc CTAHKOB)




BypoBbIM paboTam npu MHXXEHEePHO-TeonorM4ecknx N3biCKaHUAX NOCBSLLEHA
oOLIMpHasa cnpaBoYHasa U MeToauyeckas nutepaTypa

NPOH3BOJACTBEHHBIA H HAVYHO-HCCJHEAOBATENBCKHA HHCTHTYT
110 HHXEHEPHBIM H3BICKAHHAM B CTPOMTEJILCTBE

BM.PEEPUK FOCCTPOSI CCCP
BYPEHUE
UHXEHEPHO-
FEONOTMYECKMX PEKOMEHJALUA
CKBAXWH 10 BbBIGOPY

H IOOEKTHBHOMY
NPUMEHEHHIO

CII0COB0B BYPEHHSA
WHXEHEPHO-TEQJIOTHYECKHX
CKBAXKHH B PA3JIHYHBIX
MPHPOIHBIX

U TEOJIOTHYECKHX YCJIOBHAX

G-

o MOCKBA 1974




3a py0eskoM B HEYCTOMYHUBBIX MOPOAAX IIHPOKO
IMPUMEHAKTCS CMOCOOBI OypeHHs ¢ HeNpePbLIBHOM 00CaIKOH
(Trexnosorusa ODEX)

1 When drilling starts, 2 When the required 3 Casing tubes that are 4 Drilling continues to

the ODEX reamer swings depth is reached, rotation to be left in the drill hole the desired depth in the
out and reams the pilot- is reversed carefully, should be sealed at the bedrock using a

hole wide enough for the whereupon the reamer bottom of the hole by conventional drillstring.

casing tube to slide down swings in, allowing the drill means of cement grout or

behind the drill bit assem- bit assembly to be pulled some other sealing agent.

bly. up through the casing.

Applications

There is a wide range of applications for ODEX equipment. The most common applications are listed below:

With top- With DTH-hammer
hammer
ODEX 76 | ODEX 90 | ODEX 115 | ODEX 140 | ODEX 165 | ODEX 190

Installation of the tie-back anchors —

Pile installation

Soil investigation
Grouting
Exploration
[ e |

Water well driling

Underwater drilling

« Road embankment drilling

@ = Ideal combination O = Posible application

Rock drill recommendations

All ODEX systems require drill igs ~ ODEX 76 can be used with any
with indepedent, reversible rotation, pneumatic or hydraulic top-hammer  available for down-the-hole
with sufficient torque to match the that meets the above requirements,  drilling:

hole diameter and depth require- i.e. minimum rotation torque of 700  5pEX 90 for 3" hammers,
ments. Nm at 30-40 r/min using a R38 ODEX 115 for 4" nammer‘s.

male shank adapter. ODEX 140 for 5" hammers,

The following ODEX dimensions are

The Atlas Copco BBE 53/57 and ODEX 165 for 6" hammers,
COP 1238 ME-R38H10 rock drills ODEX 190 for 6" and 8" hammers.
are particularly well suited for use  Gyide devices are available to fit all

with ODEX common hammer types.

Korna naunnaercs Oypenue,
pacmupurenas ODEX BoiaBUraercs u
pa30ypuBaeT MUJIOTHYI0 CKBAXKHUHY

AUAMETPOM, J0CTATOYHBIM /1JIf1 HENPEePHIBHOIO
CILyCKa 00Ca/IHOM KOJIOHHBI BCJIe] 3a
OypPOBBIM HAKOHEYHHKOM.

KOI‘I[a AOCTUTHYTA 3alaHHas F.]IyﬁI/IHa,
MCHSCTCSH HAIIPABJICHHUEC BPAIllICHUA,

BCJIEJICTBHE Yero paciimpuTe/b yTalJinBaeTcs,
MO03BOJIsIA OypOBOMY HAKOHEYHUKY
youparbcsi BHYTPb OypOBOil KOJIOHHBI.

Ecin 00cagHasi KOJIOHHA OCTABJICHA HA
3a00e, OypoBasi CKBa:KHMHAa MOXKeT ObITh
3al0JIHEHA IEMEHTHBIM PaCTBOPOM.
IlemenTHass npoOKa pa3dypuBaercs, U
MPOX0IKA CKBAKUHBI MPOA0JIKACTCH /10
3aJaHHOU OTMETKH.




OT0O0p KepHAa, MOHOJIUTOB U 00PAa310B, IOKYMEHTALIUA KEpPHA,
TPAHCIOPTHPOBKA U XPaHEHHE 00Pa310B U MOHOJIUTOB ONPeNeJSII0T
KYJbTYPY NMPOU3BOACTBA U3bICKAHUN U I0CTOBEPHOCTH HH(OPMALUN.
Ykazannbie MoMeHThI 3aKkperieHbl 'OCT 12071 — 2000.




OnaHa U3 caMbIX CJIOKHBIX MPO0JIEeM — 0TOOP NMPOO BOAOHACHIILIEHHBIX
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LESIM U METOAbI NOJIEBbLIX UCCJIEAOBAHUA CBOWUCTB NrPYHTOB

NMPU MHXEHEPHO-IFEOJIOMMYECKUX U3bICKAHUAX
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30HAupoOBaHue
AuHaMuyeckoe + + + -+ —_ S - - + + roct 19912
30HAMPOBaHUE
McneiTarnue — - + — —_— — — + g 4 roCT 20276
wramMnom
McneiTaHue — — + —_ —_ - — —_ + + roCT 20276
npeccvuomMeT-
pom
McneiTadme Ha - - —_ + — — — + + + rocCT 23741
cpe3 uenukos
rpyHTa
BpawarenbHbin + — —_ — — - —_ —_— — + rocTt 21719
cpea
MocTtynartens- + — — + — + —_ —_ + + rocT 21719
HbI Ccpes3
NcnbiTanuel — — — — — = + - + + rocCT 5686
3TanoHHO®W
csaen
UcnbiTtanue Ha-| — —_ — — + —_ + “+ + + rOoCT 5686
TYpPanbHbLI X
cesaw
O6o3HavYeHnsn: «+» — NCCNeAOBaHUA BLINONHAIOTCS;
a «—» — UCCNENOBAHUA HE BLINONHAOTCA.
Mpumeyarnue — NpUMEHEHVE NONEBLIX METOAOB ANA UCCNEAOBAHUS CKaNbHbLIX MPYHTOB CNeayeT yCTaHasnueaTs 8
NPOrpamMme M3biCKaHWii 8 3aBUCUMOCTM OT UX COCTaBa, COCTOAHUA HA OCHOBAHMWN TEXHUYECKOro 3a0aHUA 3aKa3umKa.




CxeMa CTaTUYECKOr0 30HIUPOBAHHUS I'PYHTA 10 METOLY
CPT (Cone Penetration Test)

1. [ToneBoi1 KOMIIBIOTED;

[TyOMHHBIN CUHXPOHU3ATOP;

3. 30HJ ¥ KOJIbLIA U3BMEPEHUS IOPOBOTO
JTABIICHUS;

HNurepdeiic-koMmmyTarop;
5.  Mukpodos;
6. TpexkaHaabHbII 30H C HHKIMHOMETPOM,

aKKyMYJISITOPOM M TeHepaTopoM IU(POBOTO ‘
CUTHama 23




MHoroune/ieBbie NEHETPAIUOHHO - 0ypOBbIe YCTAHOBKH — peajin3ainus
HOBEHUIINX TEXHOJOTMH B MHIKEHEPHbIX U3bICKAHUSAX

MACTIOPT UCMBITAHUA rPYHTOB CTATMECKHM 30HAUPOBAHHEM

N060BOE CONOTHENEHHE (A [Mna) nokazarent TpeHA 61' [

0 1 2 3 4 5 6 7 & 9 10 1 2B 0 4 8 0
—t— ] — WAEHTHOKALMOHHAR KONOHKA
QQO_»DZS 050 075 100 125 %0 475 200 25 280 25 300 .35

bo:oeoevpmelspm]

HIE |
[ e = ey
Wachp ny : lercoseToscumOy) [lama seinonwenws: 27 anpens 2007 .
poexTa

Aapec ofbexra: - noc flescoseroscuni

Cepiie HeHeTpaHOHH0-6yPOBOii
ycranoBku Geotech 605D
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boabmast yacrora u
TOYHOCTH 3aMePOB NPH
CTATHYECKOM
30HAMPOBAHUH
MO3BOJISIOT HE TOJIbKO
NeTAJbHO PACWIECHSTH
reoJIOTM4YeCKuil paspes,
HO M OLIEHUBAThH
(¢pusnveckoe cocrossHue
U CBOMCTBA IPYHTOB.

ITO0 0COOCHHO BAYKHO
NPY NPOEKTUPOBAHUHU
CBAHHBIX OCHOBAHUM.



B NHHKCHCPHO-T'COJIOTHYCCKHUX U3BICKAHUAX NPUMCHAIOTCH
PA3INYIHBIC TECXHUYCCKHUC CPCACTBA U TCXHOJIOI'NHU

e HamuboJsiee 1ocTroBepHyI0 HH(pOPMALHUIO 0 AeOPMAIMOHHBIX CBOMCTBAX
TOPHBIX MOPOA AT MPOOHBbIC HATPY3KHU HA IITAMIILI B Inypdax u

Pexomennyemple INIOW@AL, AHAMETP H KOHCTPYKUHMS IITAMIOR
(mo IOCT 12374 —-77)

Tlnoumans, Hamerp, e
5 flmuuery Komerpykmms Topone:

10 000 112,2 CH i KPYraabiii, Caunuernre Tekyaell KoncHCTEH-
mioeKni cnmownoi || mum
OJOIBOHK
5000 79 To »xe KpynuooSanomMouHnsle, IIeCKH
DPBIXJILIC, TVIHHEL H CYyTJIHHKH TYro-
NIACTHYHDLIE M MSICKOIJIACTHYHbIE,
MAaCTHYHLIE CyINecH, Mecdanbie H
PAHHHCTEIE  ITOPOALI MPHMECHIO
OPpraiMyecKux Be! 2CTHB, npoca-
AOUNLIC O6pa3oBaHMUsL
TIccKH nJtoTHble U cpejuell 1IWIOT-
IMOCTH, IVIMIIBI H CYIJAMITKHM TBEep-
Able M HOJYTBEpP/ILIC, CYTCCH TBep-
’ avie
To ke, ¢ KoJblleBol IMTeckw, FYTHHLI H CYIVIHHKH TBCP-
MPHUTPY3KO# rpynra no TOAyTBepble, TYIOIL THYI-
MTOLLAAH, JIOTTOJTH S FOTIL MAKOINIACTHEITEIC M TeKyHe-
wiomans  WTaMna  xo acTuuIible, CYIMCCH TBCPALIS H
5000 cm* NAACTHYHBIC
JKecTkuit, KP YTl ITecaHble, TJIMHBI H CYTJIHHKM
MAOCKHIE  co  enviomn TBepAbLle H HOJyTBEpARE, CyIecH
O A0 BO TBEpjble, S3aJIEraloNHe 1a ypoBHE
" " TPYHNTOBLIX BOJX H BLILIC
Puc. 10. Cxembl YCTAHOBOK ISt MCNBLITAHHSI NMOPOA LITAaMNoM HecTrmit, Kpyr. TUMHLI B CYIVIHHKH Tyrommac-
a — ¢ mnarpyxaeMmoil niargopmoit; 6, 4, 2 — C THAPaBJIHYECKHM JOMKDATOM; & -— KaHaTHO- IIOCKH buanTpyio AHDIe, MSIKOILIACTHYHBIE, TeKY-
puuaxknast (KPY-600, KPY-2500, KPVY-5000); ¢ — maJiora6apurHast LWITAMIIOBAA YCTAHOBKA > i vemvracTHYHEBElE, Tekyuue. CylecH
MIIY-1; o — puadparMCHHasA THEBMATHHUECKAasT YCTaHOBKAa; — wraMn; 2 — crofiKka (xko- 1 HYNBIC H TCKYHHC, MecHallble
JoHna prs) 3 — 6ayika (pama); 4 — TapHpoRanublil rpys; 5§ — rupoOROMKDPAT; 6‘ — HaKJOH- M TJIHHHCTBIC MOPOALI C l‘lp“McChvn
HEle paciopsl; 7 — FOPHSOHTAJLHLI pacnop; § — Aepensinnast Kpenb; 9 — rpys; 10 — rpy-
sopo#t cerment; [/ — KaHaT; [I2 — pmivar; /3 — nporunonec; I4 — PESHHQBZ\H KaMmepa;
15 — ynopHasa paMma ~ bIO OPralHYECKHX
J3aJacraoiHuc 1MHU2Ke ypoBnist

o= (1-p)wd AP/ AS
M - ko3cpcuumeHT lNMyaccoHa
d — guameTp wrTamna
AP - pnana3oH Harpy3sku

AS — gpuana3oH ocagku

Puc. 11. I'pacdbuk  ucnbiTaHus nopox
LITAMNOM







B ckBakuHax riiyoumHou 10 20 M Han0oJ1ee TEXHOJOTHYHBIM ABJISAETCS
BUHTOBOM IITAMII

BunToBou mramn [IB60
MpeHa3HaYEH JIJIs1 ONPECTICHUS B
MOJIEBBIX YCIOBUSIX MOIYJIS 0O1IIECH
neopmanmnu E mecuanbix,
[JIMHUCTBIX, OPraHO-MUHEPATbHBIX U
opranndeckux rpyHToB ('OCT
20276-99. MeTonbl OJIEBOTO
ONpPEACIICHUS XapaKTEPUCTHK

OcHoBHble y3nbl Wwramna LWIB60 nokasaHbl Ha pUCYHKe:

2. TEXHUYECKUE XAPAKTEPUCTUKHN

JvameTp wramna , MM - 277

Wwar nonactu, Mm - 50

JAMaMeTp CTBONa onactu, MM - 89

TONWMHA nonactn, MM - 10

AMaMeTp CTBOMA WTaMna, MM - 127 S —

MakKCUManbHOEe AaBJ/iEHUE Ha MPYHT, kMa - 750 Bos1 Wwramna (06cagHsie Tpy6bi AMaMeTpoM 127 MM C HUNNENbHbIM COEANHEHNEM);
MakKcuMasnbHas rny6uHa ucnbitanuii, M - 20 g;f;:::ﬂ;;?”cMHAMKaTOpaW i

AVAMETP OMbITHON CKBaXMWHbI, MM - 325 \CHBED C MGHOMETPOM 1 [IHEBMOMATHCTDANbIO);

Harpy3qua;| cCUCTema - nHesBMaT yecKkas IHOMETPMYECKAS ros10BKa C PEAYKUYNOHHbIM K/1ariaHoM, MaHOMETPOM M Harpy3qu0F1
MaKCMManbHOe AABNEHNeE B HArpy304HOil cucTeme, MMa - 1,0 o ot omne

TOYHOCTb W3MEpeHUs nepeMelleHnin, He meHee, MM - 0,1

MaHoMeTp KA. TouyHocTn 0.4, kMa - go 1600

TemnepaTypHblit AuanasoH - ot -10 g0 30 C

obwas mMacca obopyaosaHus, kr - 120






B onpenesiéHHBIX YCJIOBUAX IITAMIIOBbIE HCIIBITAHUA MOTYT
OBITH 3aMEHEHbI MPECCUOMETPUYECKUMHU ONbITAMM

Puc. 14, INpacduk npeccuoMeTpUYecKux
HCIBITAHMN

I — rapupopouyHas kpuBas; Il < upupas unenme
TaHUR

E0 = kr0 AP/ Ar

r,— HAYAJbHBIH PaIHyCc CKBAKUHBI,
COOTBETCTBYIOLIMI1 3HAYEHUAM Pll " Ar"

AP — npupaieHue BeJTMYHHBI IaBJICHUS HA
CTeHKH CKBa:KHHbI Ha yyacTke 2 - 3

acroms
AL X N AR

1
bt
b4

Ar — npupanieHne nepemMemeHus CTeHKH
CKBa:KMHBI (110 paguycy) Ha yyacTke 2 - 3

k — xoppexTupyomuii kodpduunent

Puc. 13. Cxema mpeccuomeTpos:
a — THAPaBJHUYECKHH; 6 — I1HEeBMO3JIEK-
TPUYECKHH; / — pesnHOBasi 060JIOYKa 30HAA; 8

2 — KOJIOHHA COeNUHHUTEJbHBIX TpyG; 3 — BO-







BoJib1oe BHUMaHME NPH HHKEHEPHO-Te0JIOrMYeCKUX
U3BICKAHUAX YAEJAeTCH U3YYEeHHUIO
IPOYHOCTHBIX CBOUCTB IMOPO/I

IIpoyHoCTHBIE
XapaKTEePUCTUKH

(oOmree
CONPOTHUBJICHHUE
CABUTY, YIOJI
BHYTPEHHEr 0
TPEHHUS U yeJbHOe
CLHeIJICHHUEe) MOTYT
OBITH MOJIY4Y€HBI ¢
MOMOIIbIO
BpPaIaTeJIbHOIO
cpe3a Wi
MOCTYNATEJILHOTO
cpe3a B CKBAKUHAX

Bua npubopa ans BpallaTensHoro cpesa




B OYypoOBBIX CKBaMuHax

T aéoanuua
PexoMeHAyYeMB e napamMeTrpbl OofopyAoBaHMsa AN HMCALITAHUE HA cpes

179

ITocTyng-
TEbH B
cpes

10® Ila

MeHnee 104,

PoOouabl, MM

Ta,

MagcumMaabHOE

He MeHee,

pPoAabr cpe3y,

BBICOTa A, MM
wrMpHHa (aumamerp) d, MM

[MOCTOSIHHAsI KphbIJbuyaTKHu -5,

B

MaKCHUMAaAJBbHDLIN KpPYTSILIHHA MOMEHT,

H -cm

MakcuMaabHOE YCHJHEe cpe3a,
TOUHOCTE H3MEepeHHSI

II

J = JIbIle -
IMapameTpu R e " aoR epes
MaJsiasi, cpeiHssi, Gonbluasag):
D A rgaeal( pea 120; 150; 200 —
60; 755 1:(3)0 —_—
JOIMacTH, MM 2; 2,5; —_—
e e cm3 790; 1545; 3660 R
Jcd2 ( ad
= (Ffi-t5-)
HOpMaJdbHOEe JaBJIeHHE, —_ 6
He 1,8 10
104 H PR —_
JAdedopmManHH I1O0- — 0,2
ToOUYHOCTEL H3MEepeHHSsI KPYTSIIero MoMeH- 0,2; 0,1; 0,1 0,2
H -cm 5
TouHOCTbL H3MEPEeHHS CONPOTHBJSHHSI ITO- 0,1 0,1—0,

|11

lNpoBenenue HMCOBITAHMIE

Tao6uauoa
Ha cpe3 M oJpaboTKa pPe3syabTATOB

182

MeTox

TTopsTAOCK NMPpOBeAEeHHsI HCObITANHK

CxemMa oGpaGoOTKH pPe3yJbTATOB

Bpama-
TeJl LHBIH
cpes

1. TTpu ucCOBITAHHH C 3eMHOMI mToBep X -
ITOCTH OTINpeiAeasIIOT KPVYTIHE MOMeHT
Mo = rnly, COOTBETCTBYIOLUHI TIIpeono-
JICHHIO TPDEHHS LUTAHI H CTEPIKH A KPbIJb-
IaTKH, IYTEeM BPALULEHH A IUTAHT CO CTep K-
HeM KpPbIWIBYATKH (Oe3 stonacreii) B 0,5—
1,0 M OT TOYKH HCHOBLITAHHSA HA TOH Ke
rayOuHe

2. I'lp¥ HCOLITAHHH C MMOBEPXHOCTH
KPbIWILYATKY BHAABJIHBAIOT Ha 3adaHHYIO
rdayOHHY, TIPH HCHBLITAHHH B CKBAXMKHHO—
Ha 0,1—0.,5 M Hu>ke z3aGosn

3. KpBLJIBYATKY MNPOBOPAYHBAIOT U
onpeneN siioOT MaKCHMAJLHbBIH KpPyTSLiHNA
MOMEHT M max — 72{max, CO OTBeTCTBY-
IOIIHHA TIPHPOAHOH IIPOYHOCTH MOPOABLI

4. KpoulbyaTKy IIPOOOJIMKAIOT Mej-
JIeHHO Bpamartek {(2—3 oSopoTra) u onpe-
JIeJISAIOT YCTAHOBHBIIHHCS MOMEHT
Mycr = nlyer, COOTBETCTB VIOLLHH
HPOYHOCTH IMOPOAbI I[TOCJE HAapyYIIeHH s
B IHCH CTPYKTYPHBIX CBsI3eil

1. BeruucJsasiror

CTPYKTYPDHOFH
poAabl
Il

COoIpoTHUuBJIe-

HHE NOPOXBI CABULY:
AJIsI HEHAPYINCHHOI'O CJIOKe-

CJIOKe-

HU s
Tmax == (Mmax — My)/B,
L1 51 Hap yvIiIeH HOro

HHUS

Tyar = (Mycr — Mo)/ B

2. OnpenensiioT noxKasaTesab
NPOYHOCTH

IIo-

¢ = Tmax/Tycr




B nmocJsiegHee BpeMs CTaJIM NPUMEHATHCH KOMILJIEKCHbIE TEXHOJIOTUH,
OCHOBAHHbIEC HA UCNOJIb30BAHUHU JIOMIACTHBIX MPECCUOMETPOB, KOTOPbIE
IO3BOJIAIOT B OJHOM MHTEPBAJe ONPeIAeJUTh CKUMAEMOCTh U IIPOYHOCTH
nopon

durypa 1 durypa 2

®urypa 3

JIONMACTHGIE NPECCUOMETPbI-
CABUIOMEPbI JINM-2-19 U JINM-2-24

BLADE PRESSURE/SHEAR METERS, MO-
DELS LPM-2-19 AND LPM-2-24

durypa 5

3ABYPMBAIOI.I.|VWIC$I JIONACTHOW MNPEC-
OMETP-COBUIOMEP
nmn-2-25

OCHOBHOE HasHayeHue npubopa — uCnbiTaHne
BOAOHACHILEHHbIX NECKOB Ha AedopMaumio 1 NocTy-
naTenbHbIi CPe3 HernocpeACTBEHHO B rPYHTOBOM Mac-
cuBe, HWKe 3a60s CKBaXKMHBbI. Morpyxenne npubopa
B MaccuB OCyllecTefisieTcs nyTem 3abypusaHus C
MOMOLLIO LWHEKOBOro GYPOBOro UHCTPyMeHTa, obec-
neYMBaloWero 3KCKasauuio U TpaHcrnopTuposaHue
necka s cneumanbﬂb\ﬁ HakonuTenbs.

WHTEPMNPETALMUA PE3VYJIbTATOB OMNbITA

WUcnbitanua Ha agecdopmaumio (cur. 9) HanpasneHb!
Ha YCTaHOBMEHWe CBA3W MexXAy npupaweHusami
pecdopmaumii AS 1 CTYNeHsiMM HOpMarsbHbIX Aasne-
HUA AP, 4TO NO3BONSIET HA y4acTKe NpsMO Nponop-
umoHanbHo 3asucumocTu S=f(P) ¢ y4eTom hopmb! »
W WYpUHbI WTamna b, a Takxke koahduymerTa lNyac-
coHa | paccuuTbiBaTh Mo (opmyne Linenxepa senu-
unHy Moayns gedopmauun rpyHTa:

P
E=(1-p’)wb
pwb -

Purypa 9

PRE-BORED BLADE PRESSURE/SHEAR ME-
TER, MODEL LPM-2-25

The instrument is primarily intended for strain and
shear testing of water saturated sands directly in solid,
below the face of bore-hole. The instrument is submer-
ged into solid with the help of an auger drill which assu-
res excavation and transport of sand into a special ac-
cumulator.

INTERPRETATION OF TEST RESULTS

Soil strain tests (fig. 9) are called to establish rela-
tions between strain increments AS and stages of nor-
mal pressure AP which will make it possible to calcula-
te, via the direct vaho function S=f(P) — bearing in
mind the shape ,»" and width ,b” of the plate — and
the Poisson factor, the value of the modulus of soil de-
formation using the Schleicher equation:




JlomacTHbIe IIPECCUOMCETPLI MOI'YT paﬁOTaTb B CJI0KHBIX I'€OJIOI'NMYCCKUX

YCJIOBHSIX M HA PA3JIMYHON IVIyOUHeE

040

0,30 040 P mna

Crabunusaumsa aedopmauui rpyHTa ycraHasnm-
Baetcs no rpacduky S, =f(t) npu 3agaHHOn cTyneHn
Aasnenus P, Mo pesynbtatam wuCnbiTaHus rpyHTa
MeTOoAOM nocTynaTtensHoro cpesa (cur. 10) ycTaHas-
NUBAIOT 3ABUCUMOCTb MNPEAEsIbHOrO CONpPOTUBEHUS
cABUry T OT HOPManbHOrO Aasnenus P, 4To nosso-
nsieT No ypasHeHulo KyroHa yCTaHOBUTL 3HaueHus
yrna BHyTPEHHEro TPeHUs ¢ U yAesbHOro cuenneHus
C.

t=Ptgp+C

PEKOMEHAAL[MM MO PE3YJIbTATAM 3KC-
PUMEHTAJIbHbIX
MCCJ’IEAOBAHMM

MHOro4MCcneHHbIMM IKCNepUMeHTanbHbiMM nccne-
AOBaHUAMMU YCTAHOBEHO, YTO BNMAHWE aHM30Tponun
Ha nokasatenu [AedOPMUPYEMOCTM W MNPOHHOCTM
FPYHTOB HE CyLIECTBEHHO 1 UM MOXXHO NpeHe6pedb Ha
npakTuke. OKCNEPUMEHTAsNbHO TaKXe O60CHOBaHbI
opmbl M pasmepbl WTAMNOB-NONACTen U CPe3HbiX
nnacTuH, npusegeHHsble B Tabnuuye. Metoauka mncnbi-
TaHMn, KOHCTPYKTUBHbIE U TEXHONOrn4Yeckne napame-
TPbI NONAacTHbIX rpPeccuoMeTpoB-CABUrOMEpPOB
pernameHTUpoBaHbl rOCYAapCTBEeHHbIMA  CTaHaap-
Tamu CCCP.

YCTaHOBMNEHO, YTO MO CPaBHEHWIO C TPaauLMOH-
HbIMW METOAaMM WCMbITaHWIA TPYHTOB Ha aedopma-
UMIO M NOCTYNAaTenbHbIA CPe3 NIoNacTHas npeccuome-
TPWS MOBbLILWAET NPOU3BOAUTESNLHOCTL TPYAOEMKUX
nonesbiX OnNbIToB B 3—4 pasa.

Feorpacms MCNoNb30BaHMA NONACTHOW MNPEeccuo-
meTpuu oéu.mpwa “n OoxBaTbiBaeT npakTun4ecku Bce
perviossl CCCP, BkloHas aksaTtopuu MOpPEen v pek,
obecneyvsas ycriewHoe peweHme nosesbiX UHXeHe-
PHO-reoNorMHeckux 3ajay Bo BCex 06nacTax cTpou-
TenscTea.

Mpr6OpPbl BTOPOrO NOKOSIEHMS XOPOLO 3aPeKOMEH-
AoBanu ce6s NPy MHXEHEPHbIX U3bICKaHUAX Ha Tep-
puTtopusix Bonrapum, MAP, Ky6bl, MoHronun un Yexo-
crnosBakuu.

CepuiiHbiii BbiNyck npu6opos JINM-2-19, JINM-2-19C
n JINM-2-24, a Takxe W3roToBfIeHNe 3KCNepuMeH-
TanbHbIXx o6pasuoe JIMIM-2-25 ocywecTensetr CKB ¢
onbITHLIM NpounasogcTeom HIMO «CTponnsbickaHua»
(r. Pazansb).

®urypa 10

Soil strain stabilization is established from the func-
tion of S,=f(t) at the given pressure stage P,. The re-
sults of soil shear tests (fig. 10) make it possible to
establish the function of shear resistance t as normal
pressure P, so that using the Coulon equation we can
assess the value of the angle of inner friction and spe-
cific cohesion.

=P.tgp + C.

RECOMMENDATIONS ON EXPERIMENTAL
TEST RESULTS

Comprehensive experimental research established
that the effects of anisotropy on soil strain and strength
characteristics are negligent and can be ignored in
practical work. Also, the experiments helped optimize
the shape and size of bearing and shearing plates, ci-
ted in the below. The test methods, the design and
functional parameters of blade-type pressure/shear
meters are all governed by the provisions of relevant
USSR State Standards.

It is also established that, compared with the traditio-
nal soil strain and shear test methods, the blade pres-
sure metering technique will raise by 3—4 times the la-
bour productivity of field investigations.

The geography of the blade pressure metering tech-
nique is rather broad and extends practically to all re-
gions in the USSR, including off-shore testing at sea
and in rivers, thereby contributing to successful solu-
tion of geo-engineering problems in all spheres of con-
struction.

The instruments of the second generation have pro-
ved their worth in geo-ingineering surveys in Bulgaria,
GDR, Cuba, Mongolia and Czechoslovakia.

Quantity production of the LPM-2-19, LPM-2-19S,
LPM-2-24 instruments, and pilot production of the
LPM-2-25 instruments, is set up at the pilow works in
the city of Ryazan (USSR) by the Research & Produc-
tion Association NPO STROIIZYSKANIAYA, jointly
with a special design & engineering bureau — SKB.

KPATKASA TEXHUYECKAS XAPAKTEPUCTUKA

Tun npuGopa
Haumenosanve napameTpa
NNM-2-19 NNM-2-24
(NM-2-19K) (NM-2-24K) nMnN-2-19C nNM-2-25
MNnowage wramna, cm? 150 300 — 150
Mnowaas CpesHon NNAcTUHbI, CM? 150 300 100 150
[laBnexve noa WTamnoMm unu CpeaHoin
nnacrtuHon, MMa 1 0,5 0,5 1
O6uiee nepeaaTouHoe YNCHo 100 100 10/100 100
MOrpewHoOCTL U3MEPeHUs XoAa WTamna,
MM 0,001 0,001 0,01/0,001 0,001
AvameTp ONLITHON CKBAXKMHLI, MM 92 127 — —_—
AvameTp 06caaHon TPYGbI, MM 146 219 146 168
Fnybuna ucnbirasuin, m 80 10 30 30
Macca pa6o4ero HakoHe4HuKa, Kr 15,7 413 21 137
Paguyc 0BansHoro wramna, Mm 64 74 = =
Macca Harpy3so4Horo ycrpoucrea, kr 8 8 10 8
O6nacTe NnpuMmeHeHns WNcnbiTanus NNOTHLIX MPYHTOB Ha ge- Mcenbitanus Ucnbitaumsa
cdopmaumio 8 GypoBOMA CKBaXKMHE U cnabbix BOAO- BOAOHACLIWEH-
cnabbiX rpyHToBs 8 Ucnei- HbIX NEecKoB Ha
TaHUA rPYHTOB Ha NPOYHOCTbL B CKBa- rPYyHTOB Ha Aedopmauunio m
HKUHAX C YCTORHMBLIMU CTEOHKAMM NPOYHOCT B  MPOYHOCTH B
maccviee u 8 maccuse, HWxe ,
CKBa)XXMHE NpW 33605 CKBaXKW-
MeaneHHoM Hbl
pexume

BRIEF TECHNICAL PARTICULARS

Parameters

Types of instruments

(LL;;{;;‘;K) (ngxz%z’?»() tMPEa1es i

Bearing plate area, cm? 150 300 —_ 150
Shearing plate area, cm? 150 300 100 150
Pressure under bearing of shearing plate,
MPa 1 0.5 0.5 1
Total gear ratio 100 100 10/100 100
Error in bearing plate travel measurements,

0,001 0,001 0,01/0,001 0,001
Test bore-hole diameter, mm 92 127 -_—
Casing diameter, mm 146 219 146 168
Testing depth, m 80 10 30 30
Mass of headpiece, kg 15,7 41,3 21 137
Radius of oval bearing plate, mm 64 74 e —
Mass of loading weight, kg 8 8 10 8
Areas of application Soil strain testing of dense soils m Strength testing  Strain and

bore-holes and of weak soils in solid

Strength soil testing in bore-holes with
.stable walls

of weak water
saturated soils
in solid and and
in bore holes at
a slow pace

strength testing
of water satura-
ted sands in so-
lid below the
face of bore-ho-
les




CnenuajabHoe IporpaMmMHoO€ o0ecreyeHue MO3BOJISIET BCECCTOPOHHC
AHAJIN3UPOBATH MAaTCPHAJIbI 30HAUPOBAHUA U CONNYTCTBYHOIIUX HCCJIe0BAHUH

CP T'prO - Powerful CPT graphing and interpretation software Aulinteruretationt modwlc:
for Geotechnical Engineers CPT-pro modules v MERgfi]le
File Edit Data Mm, th Graph Wiew Interpretation About S & % " 5 2 S
CPT-pro is a multi-module program designed for complex ~ PROGRAM STRUCTURE AND FUNCTIONS T AsE FUS @38 (st - EHEEN wARK WY A GUY
analysis, interpretation and presentation of CPT soundings, =

and also for claborating geotechnical documentation. CPT-pro consists of six modules:
Methods of CPT sounding interpretation along with
formulae and graphs have mostly been extracted, with the
knowledge and consent of the authors, directly from the
monograph of:

Lunne, T., Robertson P.K. and Powell J.J.M.

Cone Penetration Testing in Geotechnical Practice.
Published by Blackie Academic & Professional. 1997.

1. [CPT Explorer}

for managing CPT data, containing:

- Browser with directory tree

- Map Project structure (tools and tree)

- Thumbnails with charts of selected parameter
- Header info with full selection of text

q¢=7.050[MPa]
f2 0,120 [MPaj

- Quick zoom

Fle Yiew. Ogtiors. .Help

Tl ThEs REENE ey

| Patfx C\Program Fles\Gecsof\CPTpro\DEMODATA 3 v

$ACPT Exptorer = BIR]

v s o oty e
= [Chayes 211110 1l y ey @
e

Eg; ooy sarw w5200y 311680

100 -2

MARESAR b Sl
Classiicatior: |Robertson 1386

cHy sand 1o sary su165)
hawes 51l 10 A <1 ()

e sara 1o sy S8 Quoted after Lunne, Robertson, Fowel [1937].

W

y sard D5ty SIS

M asias

¥

¢
Cone resistance q, (MPa)

0 paetsioms
Coodnatey— .|~ Probe——~ ' el 5

% 800 | Cone cumber 108 || Prediling depli 120 {m

w0 || Areatactor & 100 Cane o ama: 10,00 "2 Fretlaper dosehy: 1200 [k/m™3] |
Z% | Armatactert 00 Slesve et 15000 jo’2] ‘Watertable: - 6.2 [

e ot Geone | S—— |

10802.cpd " page1ji  Classfication by Robertson 1990

Friction ratio (%)

CPT Explorer window Sounding log with result of classification on Robertson’s chart.

Geosoft sp. z 0.0. www.gcosoft.com.pl Geosoft sp. z 0.0. www.geosoft.com.pl




JIJ1s1 MccieIoBaHMsI MeCYAHO-TPABUITHBIX Pa3pe30B IIMPOKO MPUMEHSIETCS
AUHAMHUYECKOE 30HIUPOBaAHUE

CamoxogHasi YCTAHOBKA IMHAMUYECKOI0 30HAMPOBAHMS
( mpou3BoacTBO KOMIIaHUU «Dyrpo»)

(riyOuHa 30HaMpoBanus 10 20 M)
ORI Y ' b o R & Agp /;{,('H




TexHoJiorus AUHAMHUYIECCKOI0 30HAUPOBAHUS BECbMAa pa3H006pa3Ha U MOYKET IPUMCHATHCHA

Tabnauua 3.3

OCHOBHBIC TTAPaMETPHI 30HIOB
YacTy 30HIOB yaapHo-
YHEpHOI BHOPALIMOHHOTO

Konyc:

YTOJI IpH BEPIIMHE KOHYCa, Ipax
JMaMeTp OCHOBAHUS KOHYCa, MM
WlTanry 30H108:

HAPYXHBIH IMaMeTp, MM

JUIMHA 3BEHBEB, M, HC MCHEC

KOTO CONPOTHBICHHS p, (CM. HIDKE) YCTAHOBKH IWHAMIYECKOIO 30H-
nuposanus cornacHo T'OCT 19912-2001 npiMeHSIOTCST TpeX THIIOB:
nerkue — A, = 280 H/cewm, p, < 0,7 MIla; cpemme — 4, = 1120 H/cm,
0,7 < p, < 17,5 MIla u Taxemsie — 4, = 2800 H/cwm, p, > 17,5 MIa.
‘VnapHoe yCTpOKCTBO 1Sl ITOTPYXEHUS 30HAa (MOJIOT, BUOPOMOJIOT) B
OCHOBAHWE JIOJDKHO OTBEYATh TPEOOBAHUSM, IPUBECHHEIM B Tabi1. 3.4.

JIMHaMHYeCcKOe 30HIMPOBAHUE BHITOJHAETCS HENMPEPHIBHOMU 3a-
GMBKO# 30HAA B IPYHT CBOGOAHO NMAjAIOIMM MOJIOTOM MM BHOPO-
MoJioToM. ITepepbiBbl B 3a6MBKE AOMYCKAIOTCS TOABKO U HApallH-
BAHMUS 1UTAHT 30HAA.

Ta6nuuna 3.4
ViapHoe 30HIUpOBAHHE Y, 0-
St sty
[ Rerkoh | cpeaneh | moceion | Jouaposae
Macca Monora (Bu6po-
el M TR
el L
CM
el M N
YAApHOHU 4acTH, CM.
e RN R
COB, KI"CM

530 | 1530|3000

JJI Pa3JIMYHbIX TPYHTOB

IIpu yoaprom 30H0uposanuu GUKCUPYIOT IIy6U-
HY MOTPYXeHHA 30Ha h OT onpeneneHHOro gucia
yAapoB MOJIOTa (ONPENeNeHHOe YHCIO YIapoB Ha-
3BIBAIOT 30.1020M), & TIPH YOAPHO-6UOPAUUOHHOM 30H-
Ouposaruu TPOU3BOAAT ABTOMATUYECKYIO 3aIlHCh
ckopocti V rorpyxeHust 3oHaa. Yucio ymapos B
3aj10re NIPH YApHOM 30HANPOBAHHU PEKOMEHIYET-
¢S IPAUHAMATB B 3aBUCUMOCTH OT BUIa U COCTOSIHMS
IpyHTOB B npeaenax 120 ymapos, ucxons U3 Benu-
YMHBI NOTPYXeHUs 3a 3anor A = 10—15 cm. Ilo
CHENUATBHOMY 3aJaHMIO JIOIyCKaeTcss (pHUKCUpPO-
BaTh YMCIO YHApOB TIPH IIOrPYXEHHWM 30HAA Ha
olpencieHHOe 3HaueHue h (Hampumep, Ha A = 10
cM). Mlcribitanne 3aKaHYMBAETCS TIPY JOCTYDKEHUH
33IaHHOM TUTYGHHEI TIOTPYXEHUSt 30HAA YK B CIIy-
4ae Pe3KOT0 YMCHBLICHHS CKODOCTH MOTPYKEHMS jyovniectoro
3onna — h < 2—3 cm 3a 10 ynapoB wm V' < 1 cM/C. “3oumuposanus

Cornacto T'OCT 19912 1o maHHEIM u3Mepe- 1 — Komyc,
HUH, TONYYeHHHIM B IIPOLECCE MCIBITAHMSA, BBI- 2 — LITaHra
YUCISICTCA YCI06HOE OUHAMUYECKOe CONpOmUeneHue
D, TDYHTA.

Tpu ucnibitanun yoapreiu crocofom 3HAYEHHE p, OpENeNseTcs
o dopmyne

Puc.3.3. Cxema
30HHA st

K K,n
P, Thik (3.1).

e A, — yaebHAs 3HePrus 30HIUPOBAHNS, IPUHUMACTCS B 3aBUCH -
MOCTH OT TUNA YCTaHOBKM (cM. Bblme); K, — KoapduimeHT yuera
MOTeph SHEPTMM NpPH yHape MOJNOTa M Ha ynpyrie aedbopmanyn
LUTAHT, BeJIMYKHA K| 3aBUCHUT OT THIIA YCTAHOBKYA M TIYGMHbI [OIPYy-
xenus 3ouna ([Ipwioxenwe 1, Tabmuua 1); K, — xoadduiment
ydYeTa II0Teph 3HeprMH Ha TPEHHE IUTaHT O TPYHT, ONMpEAeIsAeMbIi
OIIBITHBIM IIyTeM II0 Pe3Y/IBTAaTaM IBYX [aPaUIeNbHBIX MCIBITAHUI
VIapHBIM 30HINPOBAHUEM, OJHO M3 KOTOPHLIX TIPOU3BOMST OGBIIHBIM
crocoboM, a Apyroe B pa3bypuBacMON MHTEpBaTaMH CKBaXWHE.
TOCT 19912 momyckaeTr NPUHUMATh VI OPHEHTUPOBOYHEIX pacye-
ToB 3HayeHus K,, npuseneHsrle B Ipwioxenuu 1, tabm. 2; n, h—
YHCNO YAapOB MOJIOTa M [NIyOHHA IOTPYXEHUS 30HAA B 3aJI0Te.

Paspes
CKBAXUH!

Puc.3.4. Tpaduk TMHaMIGECKOTO 30HIMPOBAHAA,
COBMELICHHBI C TeONOrMYECKIM Pa3pe3oM
1,..., 12 TOMKH OCHOBAHHA ¢ (YHKCHPOBAHHEIM YHCTOM YHapoB (1,...,12)
B 3anore; i— Homep (i = 1,..., 12) HHTEPBATA OCPETHEHHOIO SHAYCHHUA P,
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HNuTepnperanus pe3y/ibTaToB 30HAUPOBAHUSA HOCUT SIMIIUPUUYECKUN XapaKTep U 3aKpelJieHa B
Ta0JUYHON hopMe B HOPMATUBHBIX JOKYMEHTAX

Tabauua 3

Jnanemen Koo mmmena K,, YOTHBARIEND LOTEDH OBeprHB

DK YAapa0-BaOpATAOREOM JORIAPOBAEHH
( Tnybitia HOFpYXCHIH ORI, M Koopmmumer Ky
1C5.0,5 101, memow. 074
1540 on
40" 80" 070
80" 10" 088
120" 160" 045
160" 200" 082
TTpuaoxeenne 2

‘JaBHCRMOCTS XAPAKTEPHCTAR DDOHOCTH IDJETOB T IORARATENeH
SORTHPOBOTEM Hemsirai [9]

Tabmnua |

‘SganesK Y17 BAYTPSAEEDO TPEHE § TeCK0B 00 PE3ybTaTaM

Tabmuua 2
3HASeHH Y114 BEYTPERHCr0 TPOAHS @ DeckoB
110 PESYALTATAN JEHAMINECKOTD SOBMADDBAHES
P, Ml e j
KOYIIAIE H CpeTtelt KDVIHOCTH | METKIG | MauTehaTue
20 0 P %
35 ki 0 ]
10 3 3 kil
110 ¥ k) k)]
140 4 k) U
175 4 ki3 %
Tabmiua 3
JHA%HKS § N ¢ LIHHCTIX TPyHYOR
110 PESYALTATAM CTATHSECKOT0 SOHAADOBAEAS
4 MMl | g rpan | M | g, MITe | g,1pag | o, MTl
05 16 0,018 35 pi) 0,083
10 7|0 | 40 U 0,058
15 B 000 | 45 % 0,064
30 9 |00 | 50 % | 00
/) 0 0,041 55 n 0,07
30 n 0,047 60 i} 0,082

CTATHNBCROT0 30RIHPOBAEHK
T | T e 0, Tpa 1 g, MITa
THpORHHA, M | 1 | 2 [ 417 [12{20 (30
Kpymisie 1 MR AR AR E IR AL
Coemcitkpy- | Swbonee | 25428 (30|22 34[36 (%
HOGTH 1 METKIe

FIPHMITOKEI X ST

LIpuaoscerue 71

Bo.

> X AR e

-3

oro

ra K,, y=mar

ye o
pyaTa (FOCT 19912-2001)

TaGuaxmua 1

MO HOTCPDH SHEepryam ODM yXape

KoaddurmimeHar K rnpM yCTaHOBKC

IySHHA ITOrpDYSKeHMSI 30MHAA, M e Py = ey
Tnr. 0.5 mo 1,5 sxarounmr. 0,49 0.62 0.72 il
1,5 " 4,0 0,43 O.56 0,64
4,0 8,0 0,37 0.48 0.57

T 8.0 12,0 " 0.32 0,492 0,51
12,0 " 16,0 0,28 0,37 0.46

" 16,0 " 20,0 ™ 0,25 0.34 0.42

ra K,. y

HA TPeHMEe IuTAaAME O IPYHT

TaGaxmuxa 2

BIBAICNEENC NOTEPM SHCeDIMM

IrRnySHHA ITOrpPYIKEeIIMsa 30ILaa, M Koadbrimercr] Ko mna fnyEitoe

rccYaliblix XTI HMCOCTERIX
Cr. 0,5 oo 1.5 BEKIIFOYMT. 1,00 1.00
1,5 " 4,0 0,92 0.83
“4.0" 8,0 " 0,849 0,75
8,0 " 12,0 " 0,76 0,67
12,0 " 16,0 0,68 0,59
" 16,0 " 20,0 " 0,60 0,50

34BHCHMOCTh COCTOSHHN FPYHTOB

Tpunoxncenue 3

Tabaunua 3

KoCHCTeHIMA IIMEECTEIX IPYHTOB 1O PE3YJILTATAM

ot &) CTATHIECKOFO 30HAMPOBARHS
G MIla Koncucrenuma
Tabnuua 1 25 TBcpiAL
35 ToJyTBepaas
I TECKOB 0 TaM 13 TYTOILIACTHYHAS
Tleckn 4. MIla TLioTHOCTS <1 MSATKO- WITH TeKyHerUIacTHas
KpymmHble ¥ cpeaHeli KpyImHocTH >15 TUIOTHEIE
moBoit BIAXHOCTH 515 CpejIHeH ILTOTHOCTH
<5 PBIXJIbIE
Menxwe, 1060t BIOXHOCTH >12 IUTOTHBIE Tpunoowenue 4
412 CpeHeH IIOTHOCTH
<4 PHIXJIBIC
IL i >10  |mnoHe Cmacox I'OCT Ha MeTOMBI HONEBBIX HCHBLITAHWH IPYHTOB
310 CpeHeH IIOTHOCTH
<3 PHIXIBIE 1. 30672-99 I'pyxrs. [Tonesble uensranmus. OBMIME TOTOXEHHS.
TThuleBaThIe BOXOHACHILIEHHbIE >7 IUIOTHBIE pH;ﬁioﬁggigocr‘ﬁ;r;d;pmye:z]giom C XapaxTe-
z ;pb::: R 3. 19912-2001 I'pynTsl. MeTozb! MONeBEIX HCNbITAHMIt CTATUYEC-
KUM H KHAM 30HAMPC
4. 5686-94 TpyHTBI. MeTOMB! TIO/IEBBIX HCHBITAHMIA CBASMH.
Ta6awnua 2 5.23278-78 (86) I'pywTsl. MeTORB! ONEBEIX HCIIBITAHMIL TIPOHH-
1L IeCcKOB 110 TaM LAEMOCTH
) b 6.20522-96 Tpykrsi. MeTomsi craTHCTHYeCKO# 06paBoTKH pe-
IMeckn Py M2 rotHOCT 3YJIbTATOB MCTILITAHHM.
Kpymmsie 1 cpeaHeit KpynHOCTH >12,5 |mwioTHHE
J1060# BIAXHOCTH 3,512,5 | cpemHCt ITOTHOCTH
<3,5 | prooibie
Mesnkue MaloBIaXHbIE >10 TUIOTHHE
310 CpeMHEH TUIOTHOCTH
<3 pbDUIbIE
TMbiteBaThie MAIOBIAXHbIE H MEIKHE >8,5 ILIOTHbIE
BOJIOHACHILUEHHbIE 28,5 CpeaHei IUIOTHOCTH
<2 PEIXITBIC




JlaboparopHble HCCIeI0BAHMA COCTABA, COCTOSIHUS U CBOMCTB

IPYHTOB — BaXKHEHIAsl YaCTh MHKEHEPHbIX U3bICKAHUH

Jabopamopnuie uccredosanns zpynmos

. Ipyur
HI KpynHO-~
xapax- Onpenenstiemas p— oﬁ?l“;:tow- nec- | rm- rocT
TepHu- XApaKTEPHCTHKA e HBIi (I8 | 4a- | Hu-
CTHKH 3amoSHN- | Hbiif | cTHIA
Tena)
Ousu- | [IpuponHas c . * * %
YeCKds | BIAXHOCTR
Bnaxzocts - C + C
TUCPOCKONMYECKan
[noTHoCTS WacTHN C - + + | 5180-84
rpyKTa
[InoTHOCTS rpyHTA + C + +
Cpannus! TexyvecTH - C - +
M PACKATLIBAHMHA
Fp:ﬁﬂynoxe:pme— - C + C |12536-79
CKu#i COCTRB
Hedop- | Cxumaemocts - C C + [23908-79
Manu-
OHHaA
Itpou- | [pounocts npu + - - C {17245-19
HOCTHaA | OHOOCHOM CXATHH -
Conporunrenne - C C + 112248-78
cpeay

Venosuuie 0603RauEHHS: + — BAMONEKIOTCA 06A3ATETBHO
C — no cnenHansHOMY 3aiaHNIO

Knaccugpuxayus zp, ynmbq

1. ITecyaHbie rpYHTBI
a) Mo IUIOTHOCTH

6) NO CTeneHH BNaXHOCTH

2. 'MHHHUCTBIE TPYHTBI
a) MO YMCINY MJIaCTUYHOCTH

Tabnuya 7.7 Tabauya 7.8
Bux mecka IlnoTHOCTS TIpU € Crenens S:
BOJOHACHILIEHHUS
ILmor- | Cpemueii | Ppix- ManosnaxHsie <0,5
Hble | IVIOTHOCTH | JibIe
KpymHblii 1 <0,55 | 0,55...0,7 | ->0,7 BnaxHsle 0,5...0,8
cpenHei
KPYMHOCTH :
Menxuii <0,6 | 0,6...0,75 | >0,75 BonponaceneH- >0,8
HbIE
IIbLieBaThIi <0,6 0,6...0,8 >0,8

6) Mo nmoka3aTeNIo TeKYy4eCTH

Tabnuya 7.9. Tabnuya 7.10.
Bup rmunucroro | Ilpulp Bup u cocrosiHue nbUIeBaTO- mpu I
CPYHTA [JIMHUCTBIX TPYHTOB
Cynech <0,07 Cymnecu Tsepnosie <0
CyTJIHHOK 0,07-0,17 ITnacTuynbie 0-1,0
I'muna >0,17 Texyuue >1,0
Cyrmunku | TBepapie <0,0
M [JIMHBI ITomyTBepapie 0-0,25
TyrormiacTiuyHble 0,25-0,5
Msrkoriactuunsie | 0,5-0,75
Texyuemnmacruunsie | 0,75-1,0
Texyune >1,0




CoBpeMeHHAas1 HHKEHEPHO-Te0JI0OTHYECKasl J1a00paTopysi OCHAILEHA

Pa3JIMYHBIMH KOMIIbIOTEPU3UPOBAHHBIMU NIPUOOpPaMu (0IOMETPHI,
NPUOOPHI MPSIMOT0 cpe3a, CTA0MIOMETPbI).

Geotechnical: Direct shear

Geotechnical soil testing % |

ELECTRONIC INSTRUMENTATION ichine / Shear box assemblies

(continued)

"4

lisition and processing system

(continued)

27-T207 with accessories

& Infinitely variable speed drive from 0.00001
to 2 mm/min
& Compact ergonomic design

30-T601 connected to three 26-T302 oedometers s & Serial port RS 232 C for data transmission
| to PC in real time

—




B ogoMeTpax MoaeMpyeTcsi KOMIPECCHOHHOE C:KaThe MOPoaAbl B
YCJIOBUAAX HEBO3MOKHOCTH OOKOBOI0 PACIIMPEHUS

Consolidation

The problems associated with long-term consolidation of clz
and other compressible soils have been known for many years.
When a load such as that imposed by a structural foundation is
plac n the ground, some settlement will occur even if the
applied pressure is well within the safe bearing capacity of the
soil.

Traditionally consolidation has been measured in an oedometer
and is generally known as the one-dimensional consolidation
test. Developments in t techniques and apparatus have led
to the use of hydraulic consolidation tests. ELE offers a range of
apparatus designed to comply with the requirements of these
various test procedures.

The Theory of Consolidation

Water squeezed
out top.... Load

| Oedometer

..and bottom

Settlements are |
partly recoverable|

Loading
Unloading

> lt—>le—>le—>le—> | 5ad Load

| 2 3 4 5 152553 4 5
Consolidation is time dependent:- Soil gets stiffer with increasing load

coarse grain soil - fast (@
fine grain soil - slow

10
TONNE




TpéxocHble HCTIBITAHUA TPYHTOB MO3BOJISIIOT HAU0O0JIee TOUHO MOJIeJIMPOBATH

IEIL IE
nternational

HANPSAKEHHOE COCTOSTHUE TPYHTOB U NMPOTrHO3UPOBATH UX JIeOpMaAlIMIOHHOE

Effective Stress is drainage dependent (time and permeability dependent)

Total Stress =100
PoreWater = 40
| Pressure
|

Effective = 60
Stress

[TIME = 12 Months|

 Bebvertienedemiioditrisizones |
Total Stress =200
PoreWater = 90 |
Pressure
Effective =110

| Stress

SOIL STRENGTH (TRIAXIAL)

IHOBCIACHUC.

5% 1 =1 =,
| | Soil Testing ‘ EK jk }r_,
SOIL STRENGTH (TRIAXIAL) Inte ,nn ional

Types of Test

Total Stress Measurement
Quick undrained (QU) and
Unconsolidated Undrained (UU)

Applied axial load
alaorer

> <—<§2

— <~ -

o—>| -« 3
a

Effective Stress

Effective Stress = Total Stress - Pore Water Pressure

Ml srre ror rﬁ [TIME = 8 Montns

DEVELOPMENT

s —— Total Stress = 200
Pore Water = 140
Pressure
Effective = 60
Stress

[riME = 20 Months
Total Stress =200
Pore Water = 40
Pressure
Effective = 160
Stress

Strength depends on Effective Stress NOT Total Stress

Effective Stress Measurement

Consolidated Drained (CD)

Drainage (o1 — 03)

‘ Soil Strength (Triaxial)

The measurement of total stress or effective stress
requires the use of different procedures and therefore
different ies and equip A

Measurement of pore pressure

T stresses are normoally measured in a triaxial cell where th

Consolidated Undrained (CU)
No drainage

Measurement of pore pressure




Cpeau nmojieBbIX METO/10B MHKEHEPHO-T€0JI0TrHYeCKUX U3bICKAHUM 0C000e€
MeCTO 3aHMMAIOT reodgu3nyecKkne MeToabl, MO3BOJISIOIIME PelllaTh
IIUPOKMI KPYI pa3BeI0YHbIX 3a/1a4.

B Hacrosimee BpeMs reopu3snyecKkre MeToabl MOTYT
IPUBJICKATHCA J1JIS PEeIICHUSA PA3HOOOPA3HBIX
reoJIOrM4eCKuX, FuAPOreoJJOri4eCKMX U CrnenuaibHbIX
3a/1a4: OT U3YUYEHUS CTPOCHUH MACCUBA 10 KOHTPOJIS
Ka4eCTBA BbINOJHECHNA 0YpOHAOMBHBIX CBAU.
PexkoMmenayembie BUABI M 00bEMBI reo(pu3nyecKux pador
npuseaeHbl B Ilpusoxenusax 3 u 4 (mo CII 11-105). Cpeau
BCEro pasHooOpaszus reopusnyecKux MeToa0B s
UHKEHEPHO-TEe0JI0rHYEeCKUX UCCIIeIOBAHUI, MPexKIAe BCero,
cJiefyeT BbIAeJIUTh:

N



PaszanyHbie MOTU(PUKANNHT JJICKTPOPaA3BEAKH OCHOBAHBI HA
HAO/II0IEHUSX 32 0COOCHHOCTAMM PACIIPOCTPAHEHUS
€CTEeCTBEHHbIX WJIM UCKYCCTBEHHBIX JIEKTPOMATHUTHBIX

[10JIeH B TOPHBIX MOPOAAX.
* JTH 0COOCHHOCTH 3aBHUCAT, MPEkKIAE BCEro, 0T CIOCOOHOCTH

FOPHLIX MOPOJ MPOBOAUTH MOCTOAHHBIM WJIM IEPEMEHHBIN
ICKTPUUYECKUH TOK.

e OaHUM U3 BaXKHEHIIUX MapaMeTPOB, XapaKTePHU3yOIINX
JJIEKTPUUYECKHE CBOMCTBA TPYHTOB, SIBJSIETCH UX yleJbHOE
JJIEKTPUUYECKOE CONPOTUBJICHHE, U3MepsieMoe

e JlJIsl TOPHBIX MOPO 3TA BEJINUYUHA BAPbUPYET OT J0J1ed 10 COTECH
ThICAY OM . METPOB. 3aBMCHUT OHA OT JIMTOJOIHYECKOIr0 COCTABA
IOPOI, UX CTPYKTYPbI, MOPUCTOCTH U TPCIIIUHOBATOCTH, CTCIICHU
BOJAOHACBIIICHUA U MUHEPAJIU3ALNUUA IOPOBOU BJIATH.

4 _diE



[1na yero npumeHaem?

pacyneHeHne pa3pesa Ha NIMTONOrM4Yeckne Criou;

onpegerieHne I'J'Iy6l/IHbI 3alJieraHnsd KpoBJin CKallbHbIX
PYHTOB,

KapTUpoBaHWE NOrpebeHHbIX PEYHbIX JOMNWH;
KapTUpOBaHNE BEYHOMEP3NbIX MPYHTOB;
BbISIBIIEHWE N OKOHTYPUBAHME 3aKapCTOBAHHbIX 30H;

YCTaHOBMNEHME U NMPOCNEXNBAHNE TEKTOHNYECKMX
HapPYLLEHU N 30H TPELLMHOBATOCTH;

ornpeanesieHne norioxXeHnA ypoBHA NMpyHTOBbLIX BO/,

onpeaeneHne HanpasreHUs U CKOPOCTU ABMKEHUS
Noa3eMHbIX BOJ;

onpegerneHne KOpPO3MOHHON aKTUBHOCTY MPYHTOB W
Hanuuus GnyxagarLmx TOKOB.




boJabmas rpynmna ceicMU4eCKMX METOA0B NMPUBJICKACTCH AJIs1 PelIeHUs
JABYX I'PYIII 32124 U3Y4YEHHS Fe0JIOrM4eCKOro crpoeHus (yCJ10BUM
3ajIeraHusl Pa3JIMYHbIX OPO/) U U3y4YeHUsI (PU3UYECKOI0 COCTOSHUS U
(pU3UKO-MeXaHNYECKUX CBOMCTB MOPO/I.

e Bce celicMuYecKue MeTOAbI
0a3upyrOTCs HA HAOJIIONEHMSIX 3a
pacnpocTpaHeHreM B MacCHBe
YHPYIUuX KOJeO0aHUH, BHI3BAHHBIX
yAapHbIM BO3JeicTBHEeM. B
3aBHCUMOCTH OT HCIOJIb3yeMbIX
AMANA30HOB YaCcTOT YIIPYIrMX BOJIH
Pa3JIHYAOT METOAbI:

e cercmuueckue (Menee 200 — 300
repu),

e akycruyeckue (ot 200 — 300 xo
10 000 — 20 000 repm)

* yabTpa3Bykosbie (0osiee 10 000 —
20 000 repm).

E AR

OOmuii BUA annaparypsl 1JIsl CeiicCMU4€eCKOro
NnpopuJINpoOBaAHNUSA

(Tomorpaguyeckoe NpocBeYNBaHKE)




CoBpeMEeHHBbIC CEUCMUYECKHE 30HABI (F€0(POHBbI UJIH
aKceJIepoOMeTPbl) MO3BOJISIOT (PUKCUPOBATH BeCh CIIEKTP
YHPYIruX BOJIH B TPYHTAX, IPU 3TOM MOT'YT ObITh
OT(PUILTPOBAHBI MAPAZUTHYECKHUE IIYMBI, CHATHI 3P (PeKThI
CMa3bIBaHUSl, HCKAKEHUS U cMelneHust (as.

Co0TBEeTCTBEHHO pa3padoTaH MaTeMaTHYeCKHUI anmapar,
MO3BOJISIOIINI OT(PUIBTPOBLIBATH OLIMOOYHbIC HJIH
AHOMAJIbHbIE JTAHHbIC U ONPEAEIATH CKOPOCTH
MPOAOJbHBIX U MOMEPEYHBIX BOJH C J0CTATOYHO BHICOKOH
TOYHOCTBHIO U ¢ YYETOM (PU3UYECKOI0 COCTOSIHUS U CBOMCTB
I'PYHTOB.

B paMkax craTu4ecKoro aHaJim3a yrnpyrou cpeabl MOI'YT
OBITH MOJIY4YCHbI BAXKHEHIIHE XAPAKTEPUCTUKH CKAJIbHBIX
U MOJYCKAJBbHBIX TPYHTOB:

ko3¢ puuuent Ilyaccona y,

° MonyJb caBura G,

e moayJuasb FOura E,

* MOAYJb 00bEéMHOU Nepopmanuu B: e

N



CeilicMuyeckas TOMOl"pa(l)I/lﬂ MO3BOJACT MOJYYUTH NMPEACTABJICHHUEC 0 HEOTHOPOIAHOCTH
COCTaBa U CBOMCTB I'PYHTOBOI'O MaccuBa

OOBIYHBIN CKOPOCTHOU pa3pes -
CIIONCTasl TpalueHTHAs cpesia

Pacripenenenue

ko3¢ durmenta [lyaccona
WLTIOCTPUPYET
JTUCKPETHO-0YaroByo
HEOJTHOPOJHOCTh MacCHUBa




O011as xapakTepUCTHKA sIIEPHbIX METOIOB,
IPUMEHAEMbIX IIPU HHKEHEPHO-Te0J0rHYeCKHX
HUCCIIe0OBAHUSAX

Sl nepHbie METOIBI MOAPA3ICIIAIOTCS HA IBE
TPYIBL:

- METOJIbl, OCHOBAHHbIEC HA 3aMEPE €CTECTBEHHOM
PAIMOAKTUBHOCTH TOPHBIX MOPO/I, IOA3EMHBIX
BOJ Y BO3/1yXa;

- METO/IbI, UCTIOJIB3YIOIINE UCKYCCTBEHHOE
00JIy4€HHME TOPHBIX ITOPOJT HEUTPOHAMU WU
ramMma — U3J1y4CHHUEM.

- y “- 4‘




OcHoBHBIe MOTU(UKALINH SI/IEPHBIX METOA0B, IPUMEHSIEMBIX B
UHKEHEPHO-Te0JIOTHYECKUX HCCIETOBAHUAX

Ha3zBanue meroaa

CymHocTh MeTO1a

OmnpenensieMble XapaKTePUCTHKHU
TOPHBIX MOPOJ

I'amma-meTon

I/I3MepeHue HMHTCHCUBHOCTH raMmmMa-
U3JIyYCHUA

N3y4yeHue u koppeasinus
Pa3JMYHBIX CJI0EB re0J0rH4ecKoro
paspes3a

HelTpoHHBI MeTO

HN3MmepeHue HHTEHCUBHOCTH
BTOPUYHOI0 rAaMMa-U3JIy4YCHUS,
BbI3BAHHOI'0 BO3/1CHCTBUEM
OBICTPBIX HEMTPOHOB HA TOPHY IO

opoay

H3y4deHue reosioruyeckoro paspesa
U onpejiesieHUe BJIaKHOCTH H
MJIOTHOCTH TOPOJI

HelTpoH - HEMTPOHHBINA METO/

N3MmepeHue HHTEHCUBHOCTH
U3JIY4YCHUS TENJIOBBIX HEUTPOHOB,
NPoLIeIIINX Yepe3 TOPHYIO OPoaY

H3y4yeHnne reoioru4eckoro pa3pesa
M ompe/eieHUuEe BIAKHOCTH MOPOJI

I'amMa-ramma metoz

N3yvyeHue HHTEHCHBHOCTH
PacCesIHHOT0 raMMa-u3JIydeHusl,
MPOoLIEeAIIero Yepe3 Nopoxy

Omnpenesienue MIOTHOCTH TOPHBIX
nopon

FamMma-ramma mMeTox

HN3MepeHre MHHTEHCMBHOCTH raMMa-
raMMa u3JaydeHsisi, norJoneHHoro
Mmopoaou

Lt
Onpenesienne MJIOTHOCTH




boasmum IPCUMYIICCTBOM AJCPHBIX MCTOJIOB SBJIACTCA
BO3MOKHOCTb UCCJICAOBATD I'OPHLIC I1IOPOAbLI K OIIPCACIIATD UX
INIOTHOCTDb U BJIAKHOCTDb B YCJIOBHAX CCTCCTBCHHOI'O 3AJICTAHUS

HEIPEPBIBHO 10 BCEMY pa3pe3y, HE Mpuoeras K Tpya0EMKUM

Soil testing

ation using backscatter and

Mode of r
| direct transmission methods

ar gauges provide a rapid The determination of moisture and density ~Backscatter - AC Position
te determination of is achieved by using either of two basic Y :
tent and/or density. The test techniques; backscatter or direct

used for many applications transmission. Moisture is determined by
paction control of fill the backscatter method only and density

asphalt paving layers and the | by either backscatter or direct Direct Transmission

of moisture in structures. transmission.

Backscatter - BS Position

Backscatts

AC Position |

Direct
Transmission

Determination

>

ning and Safety

Soil testing

tomatic depth sensing
High contrast LED
Sim

| Specification

oIepaLusM 110 0T0Opy Mpoo.

Radiological Safety

Specification

Specificotion

Lnr00
Neutron Dos

EL2

L9525
MC-1DR42 Portaprobe” Moiss
Density Gauge,

EL29.65
MC-IDR31 Portaprobe’ Moise
Density Gauge,

EL29-6565
MC-IDR-122 Portaprobe” Mois
Density Gaugs,

EL29-4585
MC-IDR-121 Portaprobe’ Moiss
Density Gauge

< e

Specification

2000 A
Neutrin Ouse Equns



B MHKeHEPHO-Te0JI0rM4eCKNX UCCIEA0BAHUAX B IYP(PaxX U KOTIIOBAHAX YCIHEIIHO
NMPUMEHSIIOTCH ITyOMHHbIE IJIOTHOMEPbI, B KOTOPbIX HHTEHCUBHOCTD
HOHM3HUPYIOLIEr0 U3JIy4YeHH S COMOCTABJICHA C IVIOTHOCTHIO TPYHTA B YCJIOBHUAX
€CTeCTBEHHOI0 3aJIeraHM s

e

Puc.4.1. I'nyOunHHas cxeMa U3MEpEHHUs IUIOTHOCTH TPYHTa METOLOM
anbbeno (a) m abcopObLMOHHBEIM MeToIOM (6)
1 — u3MepHTENBHBIA NpeobGpasoBarenb, 2 — AETEKTOp, 3 — 3aLUMTHBIA 3KpaH;
4 — paNMOM3OTONMHBIA MCTOYHHUK, 5 — M3MEPUTEHLHEI NpUOOp




KoMmiekcHbIe NHKCHECPHO-TCOJOTNYCCKUEC UCCIICA0OBAHUA B HACTOAIIICC

BpeMs 00padaTbIBAIOTCH M AHAJIUZUPYIOTCH € MOMOIIBI0 MOAYJIbHBIX
KOMIILITEPHBIX NporpamMmm, Hanpumep, GeODin Kompakt Edition

BN [ [OMIMO YaCTHEIX MPOrpaMM 00OpaOOTKH

JINPEPOBA Onbra JissoBHa

e | H1cOOXOIMMBI KOMIUIEKCHBIE
s rasen e NILION = AHAJIUTUYECKUE TIPOTrPaMMBl,

1

www.nipinfor.ru

@ ac;ynuvrenbume warv B KOMMnekc Basa reonorM4eckux JaHHbIX 3anonHAeTcs B l . ; HOSBOHHIOH—IHG HCHOHBSOB&TB pagHOPOI[HI)Ie

GeODin npouyecce paboTbl, U B AanbHedweMm, B
) nocneayoumnx npoekrax, nons3osarens
e e Din Bom. | i beyine oo SiionSurite’ et TCKYIINC U aPpXUBHLIC JJAHHBIC, HAIIPUMCP
A@HHbIX no 6ypeHuio CKBAXUH, no C HOBLIMW [AHHbLIMWU U3bICKaHWA. B Komnnekc ’
nabopaTopHbiM NpoBam rpyHToB W BOA, NO ggg%:b'Komg::épz’;?é‘:JaM“""g““‘”:_i%’;‘(:‘s 4
S A e NI AN e PADIECI0  SOPMAGHIGHL. BOPMLI . REOA. | ABhHes v TCXHOJOI'HS SKCIICPTHOT'O AHAJTUTHUYICCKOI'O
NOMOLLbLIO PeaakTMpyembix WwabnoHos cTpaHuua rpaduki obbeavHeHsl B oaHOM ¥
u306paxeHus. uHTepdence nons3osarens.
e e KapTUPOBAaHUSA (CM. HUXKE).
=4 CMOXeTe no ceoemy YCMOTpEeHUo . -

Allgemeine An

sum Autzchiun

copMupoBaTb BCE OCHOBHblE hparmMeTs

.. s ®r RoIRBN YepTexa, HauyMHas OT pasmepa n1CTa, pUcys

TexHOI0rHs TPEXMEPHOT0 FIKCIEPTHOr0 KAPTHPOBAHHUSA MOJ3€MHOI0 NPOCTPAHCTBA —

Alosmeine Aratmn | Lagebenug und St e =| InemMeHTapHble rpachuyeckue chopmb!
Li z ke (NPAMOYronbHUK, NUHUIO, Kpyr) u “HchyMeHT ero 3d)tl)eKTl/lBHOr0 l/l3yqeﬂnﬂ )/ | HOpMaTﬂBHOFO HUCIMOJIB30BaAHUA
Furpessctce | KOMMNEeKCHbIe reonoruyeckue  OGBEKTHI
P (KOHOHK);T;:?QAY GypeHMﬂ,) avarpamMmsl o & Vol e [loxknaduux:
o — e3ynbT: HaVpoB Tesources
o : i it " : 00O HIT® «BogHbie pecypesh»
o e NioGble BamMu cozaaHHbie rpadukin MOXHO I { HMPEKTOP, KaHUJIAT re0JI0ro-MUHEPATIOTMYECKUX HAYK
e coxpaHuTk B chopme wabnoHa u B Gyayuiem t 'E .Jl'i P p’E i A, P 2
MCNONb30BAaTL UX ANa U30BPaKEeHUS APYIUX | A OMaKHH EBreHHH AJIEKCeCBH'Y
06BLEKTOB. AGCUCTEHT WabNoHOB NOMOXeT 119 "Boume peeypost o0
Bam crpynnupoBaTth rotosble WwabnoHb! fo Aemopebl:

TemaMm, aBTOMaTUYECKU CBA3LIBATL 06BLEKTL! i
1 wabnoHsi. Be / \ OAO HUITUU «JleHMeTpOrumpoTpaHc
E . D I'naBHbIi reosor-TexHoIor

Haropusiii Ctanncaas SIHoBua

DYHKUUM

e GeODin ana KNK

* Mpaduku KOMOHOK, cxem  BypeHus,

Avarpamm 30HOAMPOBAHWA B UBETe WNu

yepHo-Genble

CosgaHue oTyeTHbIX Tabnuy

W3obpaxeHne YypoBHR rpyHTOBOA BOAbI,

KOHCUCTEHU MU, Npob

O6pabotka u  wuzobpaxeHue noNesbix

MCNbITaHUA rpyHTOB: craTtudeckoe

3oHAUpOBaHUe, AvHamuyeckoe

30HAUPOBAHUE  LWITAMMOBLIE WUCALITAHUS,

UCLITGHWUSA  NPECCUMOMETPOM, UCABLITaHUSA

BpallaTensHbLIM CPe30M, TEPMOKAPOTaX.

® [paduyeckue okcnoptdopmartbl: WMF,
EMF, DXF, JPG, PNG

® MIMNopT AaHHLIX NONeBbLIX UCTILITAHWA

e Canxm-Ilemepbypeckoe obujecmeo 2eodezuu u kapmozpaguu

= IIpeocedamens npaenenus

-jps. KoMHTET 110 Ipa/ioCTPOUTENBCTBY U aPXUTEKTYPE

z HauvasbHUK reooro-reoe3nueckoi iy x0bl, KaHIHAAT TEXHAYECKHX HAYK
BoraanoB Anatosunii CTaHHC/IaBOBHY

‘ S ‘ POCCUMCKAS AKAJIEMUSA HAVK

Cankr-Ilerep6yprekoe Otnenenne MHCTHTYTa Te0dKOIOTHH
Jupexrop OTaeneHus, JOKTOp reoIoro-MUHEPaTOrHIecKHX HayK
Unen-koppecnonnienT PAH

Pymbiann Bsavecnap I'enneBnu

000 «Cu-bnro3»
Jlupextop
Ko3;10B Muxaun UBanoBuu

¢.blues

JIOKTOp Te0I0r0-MAHEPaTOTHYECKHX HayK
IIpodeccop xadbenps! ruaporeonorunn MI'Y
JlexoB Anexceli BiragumupoBuy

3A0 IICK «MerpoKoHTpakT»
I'eHepanbHbIil AMPEKTOP
Cmounenues Bragumup IeoprueBuy

Cankr-Ilerepoypr
2008 r.




Hupamuda 3nanuil -
WLTHOCMPAYUUSA RPUHKUN0G
PadombL MEXHON02UW IKCHEPMHO0

§

Ilozomsa c1o8

Ipunozkenne 1. Cxema padoTsl TEXHOIOMHH IKCACPTHONO KAPT

HIT® "Boginie pecypest " 000 ﬁaplqupoaauuﬂ 1003EMHO20 npocmpancmen
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CocTaB " CoJIEp)KaHNE UHKEHEPHO-TEOJIOTNYECKUX
OTYETOB

a) CUTYaUMOHHbIW NNaH nrowagkm ¢ HaHECEHNEM
NH)XEHEPHO- rE0NOrM4Yecknx BbipaboToK (CKBaXKWUH,
LLYPdOB, TOYEK 30HA. U T.N.);

0) TexHM4YecKoe 3aJaHne NPOEKTHOU OopraHu3aLmu;
B) reomopdornorus (pensed) nnowagku;

) nogpobHoe ocBelleHne HannacToBaHUA rpyHTOB
CBepXy BHU3, B BUAE KOMOHOK, pa3pes3os,
XapaKTEPUCTUK CITOEB IPYHTOB;

1) pEXUM NOA3EMHbIX BOA;

C ) (DARINHCCKU MidlepDridlibl 110 O1LIPDSe/S] ICHVIE

?w\ "‘ - | * =




Kostonka OypoBOM CKBaKHHBI

. TkBaxuna N2
Abe. omm. yemest exBaxest 5,72m Hayama  22. 02,85

Abc. omm. ypobsa nodsemuex Bod 412m Okonyena 22, 02.8

/

Yenobuele
obosnave-|  KpamKoe onucaue epykmob

HUA

cnog
= Ommemsa
=S |nodenos
Y OUKa
noaGreHys
Goder
Yemovyubs

= Wowracis

S
SN

% Haceinwod cnod, cynecs nepekonakiaA

VT e Tecox neinebameld, KopusHeterd, manosamog -
*l‘ @' wobarksll, i/UCb/Uleﬁhg/U Bodol A

g
]

SN~ N oo

~a
-~
<

<< Cynece menebamas, cepas, do enybunel 2,5m
C) omeneanermas, naacmusnas A

7N/

@ KapuyHebell, mexyyennacmuinbid
@, - ]
@/ CyesiuhoK nelsnebameld, cepell, CROUCMEN,

Cyznutox neinebameid, NeHmOYHbIL,

meKyvennacmuykell

%

N . .Q\ \\\Q \\\\

\\\{\\:\\‘\\\\\\'\\\\\\\\\\\ 72

LA Cynech nbinebamas, cepas, ¢ pedkuM
F 7 epabuem v aamsKod, naacmuyHas,
(YA € enybune! 8,5m, nonymbepian (mopesa)

Kononka 6ypoBO#i CKBaXKHHBI
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N ckbaxurer

Abe. omm. YpobHS
‘nod3emueIx” 8ol

Fiﬁa OmM. LJCImEA

4,3

Paccmosrus, m

25

JI

—

7

RO 1

rpaBusi H TraJibKH
BOJABI;

J — HacCbIMHOH TIPYHT;
cymnech ImblJieBaTasi;

=1z Eo9z EZ233 P34

I'eoJsioro-sJMTOJIOrHYECKHH pa3pe3 no OypoBBIM CKBaXXHHaM

(56 ELE7,

7] 5

2 — necoK nmnblJaeBaThili 3aTopdOBaHHBIH; 2a — MeCOK mnbljaeBaTbif] 3 —

(MopeHa);

Q — reoJIOrHUYEeCKHE€ HHJIEKCHI

4 — CYrJAHHOK nbljieBaTbiH JIEHTOYHbIH;
6 — MecTa B3SITHS MOHOJIHMTOB;

5 — CYrJIMHHOK C BKJIIOUEHHSIMH

7 — yCTaHOBHBIIHHACA YpPOBEeHDb
(dueTBepTHYHBLIE OTJIOXKEHUS)

58



Tabnra HOpMaTUBHBIX U PACUETHBIX XapAKTEPUCTHUK

IPYHTOB

HOPMATHBHBIE H PACYETHLIE 3HAYEHU S XAPAKTEPUCTHK I'PYHTOB

Ne Ne Tpup. Koad. ITokazarenn TTokasarenn Moayas
[eono- Homenknaryproe wiken.- | Xapakre- | Bnax- | Ilnotwocts |  nopmc- KOHCHCTEHLMH MPOYHOCTH nedop-
THYecK. HAHMEHOBAHHE IPYHTOB reon. pHcTHKA |  HOCTB rpyHTa, TOCTH ) Mauuu
HHIEKC I1EM. w P, v e I, Cy o, rpaa. | ¢ kriem’ | E, krlem?
| 2 3 4 5 6 7 8 9 10 11 12
TeXHOTEHHbIE OTIOKEHHS X :
tg1V  |HaceinHble rPYHTBI 1 X _ Pacuersoe conporunenne Ry = 0.8 kr/em?
Xt
CYrJIMHKH ErKHe MbLTEBATbIE X, 0.23 2,02 0.656 0.10 0.00 24 0.23 135
Iglll'b 2 Xi 21 0.15
nonyrsepabie (mo FOCT 25100-95 nonyrsepasic) Xu - 24 0.23
CYCMHKH TAKEIbIE NIbLIEBaTbIE X; 0.35 1.87 0.972 066 )| 0.22 13 0.14 ;65)
Iglllb |nenTounbie ' 3 X 1.87£0.12 12 0.09 ‘
Tyromnactiunsie (1o TOCT 25100-95 markonnacTuyHeie) Xu 1.87£0.06 43y - (0.14)
CyrIHMHKH TRXENbIE MbIIEBATIE X, 0.38 1.84 1.055 0.95 0.4l 9 0.10 60
Iglllb |cnomctoie 4 X 1.84+0.04 8 0.07
markonnactHyble (mo FOCT 25100-95 TekyyennacTuuHbie) Xu 1.8410.02 — 9 0.10
: CyrIMHKH NIETKHE NbINEBATHIE X 0.31 1.93 0.350 ( 0.90") 0.46 15 2010 (f 75 )
g Iz 5 X, 1.93+0.03 - 13 0,06 ™ e~
3 markonnacruyssie (o FOCT 25100-95 TexyuennacTuusbie) Xu \1.93‘1‘0.0\2) iSl (6 l qj
Tecku nbinesatsie X, 2.07 0.550 30 0.04 180
IgIll |z |nnoTHEIE HAChILUEHHBIE BONOH 6 X 2.07%0.1 A 26 0.03
X 207 /307) | /0.04)

X, - HopmamueHoe 3HayeHue
X; - 0na pacuemog no wecyweii cnocobrocmu
X 1 - 015 pacuemos no depopmayuu



HopmaTtuBHasi iuTeparypa - He 0oJiee M1 He MeHee YeM 00001eHue OnbITa
CTPOUTENHLCTBA U HHKEHEPHbIX U3bICKAHMI!

CIITNCOK OCHOBHBIX HOPMATHUBHBIX TOKYMEHTOB JJIs1
HHKEHEPHO-I'EOJIOTTYECKUX U3BICKAHUMA

I'OCT 12536-79. Metonsl n1abopaTOPHOrO OMNpPEENCHUS TIPaHyJIOMETPHYIECKOro H
MHKpOarperaTHoro cocrasa.

I'OCT 23740-79. MeTtonsl 1abopaTOpHOTO ONpPEeNeICHUS COAECPXXKaHUS OPraHHYECKHUX
BEIIECTB.

I'OCT 12071-2000. OT60p, ynakoBKa, TPAHCHOPTHPOBAHUE U XpaHEHHUE OOpa3IlOB.

TOCT 5180-84. Meroast 1a00paTOPHOTO ONpenesieHUuss PU3HUSCKHX XapaKTEePHCTHK.

I'OCT 9.602-05. EnuHasi cucTeMa 3allUThl OT KOpPpo3uH U crtapeHusi. Coopy’keHus

noaszeMHrle. O0mue TpeboBaHUS K 3alHUTE OT KOPPO3HH.
I'OCT 25100-95. I'pyaTsl. Kitaccudukanusi.
I'OCT 30416-96. JlaboparopHbie HcnbITaHusi. O0IIHe MOJIOXKESHHUS.
I'OCT 21.302-96. VYcnoBHble rpadudeckue oOOO3HAUESHHUS] B JOKYMCHTAIlUH 10
HWHYXEHEPHO-T€OJIOrHYECKUM HU3BICKaHUSIM.
IMToco6me k¥ CHull I1-9-78 IlocoOue mo cOCTaBICHHIO U OPOPMIICHHIO JTOKYM
WHI)XCHEPHBIX U3BICKaHWH JUIA CTPOUTEIILCTBA.
10. CHuIT 2.03.11-85. 3ammurTa CTPOUTENBHBIX KOHCTPYKIHH OT KOppo3uu. Penakuwms
05.08.1996r.
N CHuIT 11-02-96. UnxeHepHBI€ U3BICKaHHUs IJIsl CTpouTeNnbCcTBa. OCHOBHBIE MOJIOXKECHMUSL.
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. 14. TOCT 12248-96 «[pyHTbl. MeToabl NabopaTopHOro onpeaeneHns XxapakTepUCTUK NPOYHOCTU U
AeopMmMpyemMocTuny.
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*+  Cwm. cuctema ISO B Pecnybnuke Benopyco.




