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Hacrosmmuit ctanaapt pacupocTpaHsIeTcsi Ha TPYHTHI 0€3 )KeCTKUX CTPYKTYPHBIX CBSI3CH U
yCTaHABJIMBAET METO/IbI TTOJICBOTO OIIPEIEICHUS XapaKTePUCTUK AehopMupyeMocTH (MOIyJIs,
nedopMalui, Ha4aJIbHOTO IPOCAJA0YHOTO AAaBJICHUS, OTHOCUTEIBHOM MPOCaJOYHOCTH) PU
HCCIICOOBAHUAX I'PYHTOB IJIsI CTPOUTCIILCTBA.

CTaHI[apT HEC paclIpOCTPaHACTCAI HA TPYHTBI B MEP3JIOM COCTOSIHNH, 4 TAKKC Ha Ha6yxafoume
1 3aCOJICHHBIC I'PYHTEI ITPU UCIIBITAHUAX UX C 3aMaYUBaHUCM.

OcHOBHbIE TEPMUHBI, IPUMEHSIEMbIE B HACTOSIIEM CTaHAAPTE, U UX MOSCHEHUS PUBECHBI B
CIPaBOYHOM IPUJIOKEHUHU 1.



1. OBIIME ITOJIOXKEHUA

1.1. Monyns nedopmannu rpyHTa ONpeAesstoT Mo rpauky 3aBUCUMOCTH OCAJKH IITaMIIa OT
JTaBJICHUS IIPU UCTIBITAHUU FPYHTA IITAMIIOM WIH rpadUKy 3aBUCUMOCTH T'OPU30HTAIbHBIX
HepeMeIleHN IpyHTa OT TOPU30HTAIBHOTO JIABJICHUS MPU UCIIBITAHUH PaialIbHBIM WIIH
JIONACTHBIM ITPECCUOMETPOM.

1.2. HayanbHOE npocaiouHOE 1aBJIEHUE U OTHOCUTENIBHYIO IPOCaA0YHOCTh IIPOCA04YHbIX
TPYHTOB OIPEIEIAIOT IIPU UCIIBITAHUAX UX LITAMIIOM B YCIOBUAX IOJHOTO BOAOHACHIICHUS
(mpu 3aMayMBaHuM). 32 HA4YaJIbHOE MPOCAT0UYHOE JaBJIeHUE IPUHUMAIOT MUHUMAIIbHOE

AAaBJICHUC, ITPU KOTOPOM MPOABJIACTCA IIPOCAAKa I'PyHTA.

OTHOCUTENBHYIO NTPOCAJOYHOCTh IPYHTA ONPEENISAIOT KaK OTHOIIEHNE IPOCAAKU TPYHTA B
OCHOBAHMU IITaMIa K JepOpMUPYEMO 30HE TTO0 BEPTUKAIIH.

1.3. McnbITaHus TpyHTa IITaMIIaMU U IPECCUOMETPaMU cJIelyeT IPOU3BOIUTH B TOPHBIX
BhIpabOTKax (KOTJIOBaHAX, mypdax, IyaKkax U OypOBBIX CKBaKWHAX) M HEMIOCPEICTBEHHO B
MacCHUBE TpYyHTA.

CxeMBbl MCIBITaHUI MMPUBCACHLI B CIIPABOYHOM HPHIIOKCHUU 2.

1.4. CrtocoObI MPOXOIKU BEIPAOOTOK JIOJKHBI 00€CIIEYNBATh COXPAaHEHNE HEHAPYIIIEHHOTO
CJIO’KEHUS M IPUPOIHOM BIIAYKHOCTU UCTIBITHIBAEMBIX TPYHTOB.

1.5. BbIpaOboTKH TOJKHBI OBITH 3AIMUIICHBI OT TPOHUKHOBEHUS TIOBEPXHOCTHBIX BOJ U
aTMOC(EPHBIX OCAJIKOB, a B 3UMHEE BPEMsI - OT IIPOMEP3aHHSL.

1.6. ITpu OypeHun CKBa)KUH JUIsl HCIIBITAHUS TPYHTA HIDKE YPOBHS TPYHTOBBIX BOJ HE
JIOILY CKaeTCsl MOHMKEHUE YPOBHS IPYHTOBBIX BOJ B CKBaXKUHE.

1.7. MuHMMAanbHas TONIUHA UCTIBITBIBAEMOIO CJIOSI TPYHTA JA0JKHA COCTABIISITh HE MEHEe:

JIBYX IMaMETPOB LITaMIIa - IPU HUCTIBITAHUY TPYyHTA IITAMIIOM;

1,5 nnuHBI KaMephl 30HAa - IPU UCIBITAHUU TPYHTA PaIUaIbHBIM PECCUOMETPOM;

1,5 nnuHBI TONACTH MPECCUOMETPA - IIPU UCIIBITAHUY TPYHTA JIONACTHBIM IIPECCUOMETPOM.

1.8. McnbITanus mpeccuoMeTpaMy KpyITHOOOJIOMOYHBIX TPYHTOB HE JIOITYCKAIOTCS.

Copnep:xaHue yacThll KpylHee 2 MM B TPYHTE HE JOJKHO IpeBbIIaTh: 25% (1o macce) - npu
UCIBITAHUY TPYHTA PaUaJIbHBIM IpeccuoMeTpoM, 15% (1o Macce) - npu UCIBITAHUY TPYHTA
JIONIACTHBIM [TPECCUOMETPOM.

1.9. Pe3ynbTaThl MOJIEBBIX ONPEIEICHUI XapaKTEPUCTHK 1e(hOPMUPYEMOCTH JOKHBI

COIIPOBOKAATHCA JaHHBIMU O MECTC MIPOBCACHUA HCHLITaHHﬁ, OINMMCAHUCM TPYHTOB U UX (1)I/I3I/IKO—
MCXaHUYCCKUMHU XAPAKTCPUCTUKAMU - TPAHYJIOMETPUICCKUM COCTABOM, BJIAXKHOCTBIO, IJIOT-



HOCTBIO, INIOTHOCTBIO YaCTHUIL IPYHTA, BIAKHOCTBIO HA TPAHUIIAX PACKATBIBAHUS U TEKYy4ECTH,
YIJIOM BHYTPEHHETO TPEHUSI U CLICIUICHUEM.

1.10. O6pa3mupl rpyHTa A1 ONPEACIICHUS €T0 XapaKTePUCTUK OTOMPAIOT Ha PACCTOSIHUU HE
0osee 3 M OT OcH BbIPaOOTKH ISl POBEICHUS UCIIBITAHUM.

1.11. IIpu 06paboTke pe3yabTaTOB UCIIBITAHUH MOTYJIb 1e(hOpMAIK BEIYUCIISIOT C
TouHoctsio 10 1 MITa (10 kre/em?) mpu E Gouee 10 MITa (100 kre/em?), 0,5 MITa (5 kre/em?)
npu E ot 2,0 1o 10 MITa (ot 20 10 100 xrc/cm?) u 0,1 MITa (1 kre/cm?) mpu E menee 2 MITa (20
kre/em?).

2
HavansHoe nmpocamouHoe JaBiIeHUE BRIYHCISIOT ¢ TOYHOCTRIO 10 0,01 MITa (0,1 kre/cm”),
OTHOCHUTEJIBHY0 IIpocasoyHocTs - 10 0,001.

2. METOJ UCIIBITAHUA I'PYHTA ITAMIIOM

2.1. YcnoBust npoBeieHNs UCIIBITAHUI

2.1.1. Ilpu ucnipITaHUSAX TPYHTOB B IIypdax ImiIomaab MornepeyHoro ceueHus mypda aomKHa
6I:ITI: onpeaciicHa B 3aBUCHUMOCTH OT HGO6XOI[I/IMOCTI/I KpCIUICHUS €T0 CTCH U FHyGI/IHBI
MPOXOJAKU. MUHUMAaIBHBIEC TOMyCKaeMble pa3mepsl mypda B ruiane - 1,5x1,5 m. Jluamerp aymox,
IPOXOUMBIX MEXaHU3UPOBAHHBIM CIIOCOOOM, J10JIKEH ObITh He MeHee 0,9 M. /lnamerp OypoBBIX
CKBA)KUH JJIS1 UCTIBITAHUH JTOJDKEH OBITH 325 MM.

2.1.2. BypeHue ckBa)xuH CJIeIyeT BECTH BEPTUKAIBHO ¢ 00caakoi TpydaMu 710 3a004.

Y napHo-kaHaTHOE ¥ BUOpAIIMOHHOE OypeHHe CKBaXXUH HA yJacTke Oymke 1 M 10 OTMETKH
WCIIBITAaHUS 3alrpeniaeTcs.

2.1.3. 3amaunBaHue NPOCATOYHBIX TPYHTOB IIPU UCIIBITAHUIX B KOTJIOBAHAX U TyJKaX
CJIeZlyeT MPOBOAUTH JI0 CTENCHU UX BIAXKHOCTH S, >0,8 Ha r1yOMHY HE MEHee JIByX AUaMETPOB
[ITaMI1a HUKE €TO MOIOIIBBI.

I'my6uHa 3aMauMBaHuUs T0JKHA KOHTPOJIUPOBATHCS ONPEIEIEHUEM BIIAXKHOCTU 00pa3LioB
IPyHTa, OTOOpaHHBIX U3 CHENHAIbHO MPOOYPEHHON CKBa)KUHBI HAa paccTosHUU He O6onee 0,5 M oT
kpast mramma. O0pasibl rpyHTa JOJDKHBI OTOMPAThCs ¢ MHTEpBaioM depe3 0,25 M 10 riryOuHEI
HE MEHEE BYX JUaMETPOB IITaMIa HUKE €TI0 MOJOIIBBI.

ITpumevanue. JIst KOHTPOIIS BIAXKHOCTH TPYHTOB JOITYCKAeTCs IPUMEHATh PaJlHOU30TOIHBIE METOIbL.



2.2. TIpubopsl U 000pyIOBaHUE

2.2.1. B cocTaB yCTaHOBKH JIJI UCTIBITAHUHU TPYHTA IITAMIIOM JIOJDKHBI BXOJIUTD:
ITAMIT;

YCTPOMCTBO IS HATPY>KEHUS [ITAMIIA;

aHKEpPHOE YCTPOUCTBO (/151 yCTAaHOBOK 0€3 Tpy30BOii MIaT(opmbl);

YCTPOMCTBO I U3MEPEHUS 0CAOK IITaMIa.

2.2.2. KoHCTpyKIIMS YCTaHOBKH JIOJKHA 00ECTICUHBATh:

BO3MOKHOCTh Harpy»eHus mrammna crynensmu no 0,01-0,1 MIla (0,1-1,0 KFC/CMZ)I
[EHTPUPOBAHHYIO TIepelady HArpy3KU Ha IITaMIT;

MOCTOSTHCTBO JIABJICHUSI Ha KaXKIOU CTYTICHU.

2.2.3. llITammbl TOJDKHBI OBITH KECTKUMH KPYTIOH (POPMBI CIICYIONTUX THUIIOB:
I - ¢ mmockoit momomBoit mroniaaso 2500 u 5000 CMZ;

II - ¢ mnockoi nogoIBoH miomanso 1000 oM’ ¢ KOJIBLIEBOM MPUTPY3KOM MO IUIOLIA/H,
IOIOJHAIOEN TuIomans mramma g0 5000 CM2;

III - ¢ Iocko¥ mogomBoM Iuiomansn 600 CM2;
[V- BUHTOBOI 1rtamin miomaso 600 cm’ (cM. pekoMeHTyeMOoe TIPHIIOKEHHE 3).

2.2.4. Tun v TUIOMIAIb IITAMITA HA3HAYAIOT B 3aBUCHMOCTH OT UCIIBITHIBAEMOTO TPYHTA TIO
Tadi. 1.



Tamn
HaumenoBanue rpynroB | Ilonoxenne | I'my6una | Mecro npo- | Tun | Ilmo-
nrtamIa uc- BEJICHUS 1aje,
OTHOCHUTE- | TBITaHHS, | UCTIBITAHUA
JIBHO YPOBHSA M v
MO3EMHBIX
BOJ

KpynrooGiioMmouHbIe: Ha yposne Ilo Bceit B kotnoBa- I 5000
MecyaHble - MEeCKU IUIOT- | MOJ3EeMHBIX | Touie He, mypode, 2500
HBIE U CPE/IHEH INIOTHO- | BOX U BBILIE Iy IKe I 1000
CTH; TIBLIEBATO-TJIMHHC-
THIC - TJIMHBI U CYyTIINHKH
C TIOKa3aTelIeM TeKy- I
gectu [; 0,25, cynecu
npu 1, <0
Ilecuansle - necku poix- | Ha yposue ITo Bceit B xotnosa- I 5000
JIbI€; BIJIEBATO-TJIIMHUC- | MOJ3EMHBIX | TOJIIIE He, mrypde. 1000
TBIC - TJIMHBI ¥ CYIJIMHKY | BOJ U BBILIE IyaKe 0
C TOKa3aTeseM Te-
kyuectu 1, >0,25, cynecu
npu I, >0, neccoBbie
TPYHTBI, WJIBI;
OMOTeHHbIC
IIpocanounsle npu uc- Brime ITo Bceii B xotnosa- I 5000
HBITAHUSX C YpPOBHI OA- | ToJIIIE He, mypode,
3aMayrBaHUEM 3eMHBIX BOJ[ nIyaKe
KpymHooGnomouHsIe; Ha yposne Hwxe 6 B 3aboe I 600
TIeCUaHbIe - IECKH IUIOT- | MOJ3EMHBIX CKBa)KUHBI
HBIC; ITBUIEBATO-TJIMHAC- | BOJ U BBIIIE
TBIC - TJIMHBI U CYyTJINHKH
C MOKa3aTeNeM TeKy-
yectu I, 0,5, cynecu
nipu I; <0
Ilecuansie; npLIEeBaTO- Ha yposne Hwxe 6 Hwxe v 600
TJIMHUCTHIC - TIIMHBL, Cy- | MOJ3E€MHBIX 32005
TJIMHKY U CYIEeCH MPH BOJI U BBIIIE CKBa)KUHBI
TFOOBIX 3HAYEHMSX TTOKa-
3aTesst TeKy4ecTH I,
NECCOBBIE TPYHTBI, UIIBL;
OHOTCHHBIC

Hwxe ypos- | Io Beeit Hwxe v 600

HS TIOA3€M- | TOJIIIE 32005

HBIX BOJ CKB2)KUHBI
IIsuieBato-rnuuucteie - | Boiie u vu- | o 10 B maccuse v 600
TJIMHBI ¥ CYTJIMHKH C K€ YpOBHSA 6e3
MOKa3aTeNeM TeKy4eCTH | HOA3EeMHBIX Oypenust
1;,>0,5, cynecu mipu [;>1, | Bog CKBaKHHBI
WIIbI; OMOTCHHBIE

Tabmuma 1



2.2.5. HarpyxeHue mramia OCyIECTBIISIOT IOMKPATOM WJIM TAPUPOBAHHBIM IPY30M.
JloMKpaThl JOJIKHBI OBITH IPEBAPUTEIBLHO OTTAPUPOBAHBI.
Harpy3ky u3aMepstoT ¢ norpemHocTbio He 0osiee 5% OT CTyIEeHU J1aBIeHUS.

2.2.6. Ilporubomeps! 7151 U3MEPEHUS OCAJIKH IITaMIIa TOJKHBI OBITh 3aKPEIUICHBI Ha
penepHoii cucteme. Llltamm q0mKeH OBITH COGAMHEH C MTPOrHOOMEPOM HHUTBIO U3 CTATBHOM
npoBosioku auametrpom 0,3-0,5 mm. M3meputenbHas cuctema 10KHA 00eCcieunBaTh U3MEpPEHHE
0CaJIOK C MOTPemHOCThI0 He 6oee 0,1 MM.

Heo6xonumo yuuTsiBaTh 1eOopMaIrio MPOBOJIOKH OT TEMIIEPATyPHBIX BO3IECHCTBHUNA U
BBOJMTH MOMPABKY B MMOKa3aHUs Mporudomepos. [lonpaBky onpeaesnsior no noka3aHusaMm
KOHTPOJIbHOTO Tiporubomepa (1. 2.3.7). Ocanky mramiia clieyeT OnpeaesaTh Kak CpeIHe-
apudMeTHIECKOe MOKa3aHUuH TPeX MPOruOOMepoB, (PUKCUPYIOIIMX OCAJKY IITaMITa B TPEX
TOYKAaX, pacloIOKEHHBIX 101 yrioM 120° oT neHTpa mramia.

Jliis u3MepeHust 0casloK ITamIa J0MyCKaeTCsl IPUMEHATh ApyTrue Npuoopsl,
o0ecreunBaroIne U3MEPEHHE 0CAJ0K € IOrPEIIHOCThIO He Ooiee 0,1 Mm.

ITpumevanue. IIpu nCHIBITAaHUM TPYHTOB B CKBKHUHAX W M3MEPEHUH OCAIOK IITaMIIa 110 IePEeMEIeHHsIM BepXa KOJIOHHBI TPYO, CITy KaIiux
JUIS TIepe/iady Harpy3KH Ha IITaMIl, y9UTBHIBAIOT Ae(OPMALIUIO CKATHA TPYO OT HArPy3KH M MPETyCMaTPHBAIOT MEPONPHATHUS, UCKIIFOYAIOIIHE UX
MIPOJOIBHBIA H3THO.

2.2.77. PenepHas cuctema, Ha KOTOPOU KpemnsiT IporudoMephl, JOHKHA COCTOSTh U3 YEThIPEX
cBail, 3a0MBaeMbIX WM 3aBUHUYMBAEMBIX [TOMIAPHO B TPYHT C NPOTUBOIOIOKHBIX CTOPOH
BbIpaObOTKH Ha pacctosiHUM 1,0-1,5 M OT ee kpaeB, U NPUKPEIUISIEMBIX K HUM MapaljIesIbHO
METAJUINYECKUX pUTesel, Ha KOTOPhIX YCTAHABIMBAIOT MPOrudomepsl. [ yOuHa norpysxeHus
CBail B TPYHT JOJDKHA 00€ecliedrBaTh HETIOABM)KHOCTh PENIEPHOM CUCTEMBI B Ipoliecce
UCTIbITaHus. PenepHyto cructeMy U MporuooMepsl ClieayeT 3allUilaTh OT JeHCTBUS COTHEUHBIX
JTydeil, BeTpa U aTMOC(HEPHBIX OCaIKOB.

2.3. [loaroroBka K UCIIBLITAHUSIM

2.3.1. [Ipu ucnplTaHUAX B KOTJIOBaHAX, IIypdax U IyJIKax HITaMIl YCTAaHABIMBAIOT HA JTHO
BBIpaOOTKH. JIJIs1 TOCTHKEHHUS TUIOTHOTO KOHTAKTA MOJIOMIBEI IITaMIIa ¢ TPYHTOM HE00XO0IMMO
IPOM3BECTHU HE MEHEE JIByX MIOBOPOTOB IITaMIIa BOKPYT €ro BEpTHUKAJIbHOW OCH, MEHsIs Hall-
paBiieHue noBopota. [locne ycTaHOBKY IITamMIa NpOBEPSIOT TOPU3OHTAIBHOCTD €0 MOJI0XKEHUS.

B rMHHCTBIX TPYHTax ¢ NokKasaresnaeM Tekydectd /; >0,75 mramn ciaeayeT ycTaHaBIMBaTh B
BBIEMKY, YCTpanBaeMyIo Ha JHE BBIpaOOTKH. [ TyOuHa BeieMKH 10kHA OBITH 40-60 cM,
NIOTIEPEYHBIN pa3Mep BBIEMKH HE JIOJIKEH NMPEBbIATh JuaMeTp mramma 6onee yem Ha 10 cm.
CTeHKH BBIEMKH NPU HEOOXOAMMOCTH CIIEYET 3aKPEUTh.

2.3.2. IloBepxHOCTh TPYHTA B Mpe/eiax IUIONad yCTAHOBKHU IITaMIIa JOJIKHA OBITh
TLIATENBHO CIIaHUpoBaHa. [Ipu 3aTpyJHEHUAX B IUIAHUPOBKE TPYHTA CIEAYET yCTPauBaTh U3
MEJIKOTO WJIM CPEAHEN KPYIMHOCTH MAJIOBJIAXKHOTO MECKa MOYIIKY TOJIIMHON 1-2 cM 11st
TJIMHUCTBIX M HE 00Jiee 5 CM - [T KPYITHOOOJIOMOYHBIX TPYHTOB.



TIpH HCIIBITAHMSX TAMIAMHE IIOMAARI0 5000 cM” MPOCAIOYHBIX TPYHTOB C 3aMAYHBAHHEM
TOJIIIIHA TIECYaHOH ITOTYIIIKU TOJDKHA COCTABIATE 2-3 CM ISt 00eCTIeYeHUs IpEHUPOBAHUS
BOJIBI B TPYHT. [loAymIKy criemyeT yKiiaapiBaTh 110 BCEH TUIOIMIAAN YCTAHOBKH IITaMIIa U BOKPYT
HET0 Ha paccTossHuU He MeHee 10 cm.

2.3.3. [Ipu ucnbITaHUMU B CKBAKMHAX IITAMIIOM C IJIOCKOW MOIOMIBOM mtonaaso 600 e’
yCTaHOBKy mITamMiia HpOI/I3BOI[$IT I10CJIC 3aUUCTKHAU 3a60;1 CKBaA>XHUHHBI CIICIIUAJIbHBIM 6ypOBbIM
HAaKOHEYHUKOM - 3aUHMCTUTEIEM B HECKOJILKO MTPUEMOB C €T0 U3BJIICUCHUEM Ha MIOBEPXHOCTH
MOCJIe Ka)KI0M 3aUNCTKH.

[ITamr, 3aKpenyeHHbIH K KOJIOHHE TPYO AuaMeTpoM 219 MM, HMEIoLIei HanpaBIsiomue
XOMYTBI, OIyCKaIOT B CKBAKUHY U JOOMBAIOTCS IUIOTHOTO KOHTAKTa IITaMIIa C TPYHTOM HE
MEHee 4eM JBYMs IOBOPOTaMH KOJIOHHBI TpyO BOKpyT ocu. IlITamn 1oymkeH ObITh yCTaHOBIIEH
HIKe 00cagHOM TpyOBl HA TIIyOUHY 2-5 CM.

2.3.4. IlorpyxeHue BUHTOBOTO LITaMIIa MPOU3BOAST 3aBUHUMBAHUEM MEXAHUYECKU WIIH
BPYUHYIO HIKE 320051 CKBaKUHBI HJTU C TIOBEPXHOCTH B MacCUB I'pyHTa 0e3 OypeHuUs: CKBaKHUHBI.
[Ipu ucnpITaHUSIX B CKBa)KMHAX INTyOMHA 3aBUHYMBAHKS BUHTOBOIO LITaMIIa HUXKE 32005 CKBa-
KHUHBI TOJDKHA COCTABIIATH S0 CM /17151 IbUIEBATO-TIIMHUCTBIX TPYHTOB TEKYUEIIACTUYHOMN 1
TeKy4el KOHCUCTEHIIMH U HACBILIEHHBIX BOJOM 1eckoB U 30 cM - 1Ji OCTaJbHBIX TPYHTOB.
JlonmyckaeTcsi yBelIMYMBATh yKa3aHHYIO TIIyOHHY B CIydasix, KOT/la IIpU U3MEPEHHSIX OCEBOH
Harpy3KH Ha IITaMIl HCKJIF0YAeTCsl BIUSHUE TPEHUs IPyHTa 10 OOKOBOW IIOBEPXHOCTH CTBOJIA.

2.3.5. B nporecce 3aBUHYMBAHKS BUHTOBOTO IITAMIIA JTOJKEH MTPOBOJIUTHCSI KOHTPOJIb 3 €r0
MOTPY>KEHHEM TI0 OTHOIIICHUIO TJTyOWHBI IOTPYKEHHSI IITaMITa 32 OJIMH 000poT A/ K Tary
BUHTOBOM JIOIIACTH d.

OTO OTHOIIICHHUE AOJDKHO HAXOAUTHCS B IIPEACIIAX
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2.3.6. Ilocne ycTaHOBKM IITaMIla MOHTUPYIOT YCTPOMCTBO AJIsl HArpy>KEHUs LITaMIIa,
AQHKEPHOE YCTPOMCTBO M U3MEPHUTEIBHYIO CHCTEMY.

2.3.7. KoHTposbHBII Mporudbomep ciieyeT yCTaHOBUTh Ha PENEPHOM CUCTEME, €r0 HUTh
3aKpENUTh K HEMOJIBUKHOMY PEIEpy, yCTPauBa€MOMY B CTEHKE BbIPAOOTKU; JJIMHA HUTH
JIOJKHA OBITh PaBHA JJIMHE HUTH IPOTHUOOMEPOB, U3MEPSIOIINX OCA/IKY ILITaMIIA.

2.3.8. [locne MOHTa)xa BCEX YCTPOUCTB U UBMEPUTEIBLHON CUCTEMBI YCTaHABIINBAIOT
NOKa3aHus IpUOOPOB Ha HYJIEBBIE JICJICHUS U 3alMCHIBAIOT MTOKa3aHUA B )KypHaie, popma
KOTOPOTO MPUBEACHA B PEKOMEHIyEMOM MPHUIIOKEHUU 5.

2.4. IlpoBeieHUE UCTIBITAHUI

2.4.1. Harpy3Kky Ha mITamIl CJIeAyeT YBEITUYUBATh CTYIICHSIMH JaBIcHUA AP, yKa3aHHBIMU B
Tadi. 2-4.

O6HIC€ KOJIMYECTBO CTYHCHCI\/JI JaBIICHUM IIOCHE JOCTHKCHUS TaBIICHUS. COOTBCTCTBYIOIIICTO
BCPTUKAJIBHOMY HOPMAJIbHOMY HAIIPS?KCHUIO OT COOCTBEHHOI'0 Beca TPYHTA Gzg o HA OTMCTKC
HCIIBITAHUA, JOJIXKHO OBITH HE MCHEE YCTBIPEX.



B nepBy1o cTyIeHb JaBieHus CiaeayeT BKIYUTh BEC JETalIe YCTaHOBKH, BIMSIONIUX HA
Harpys3Ky LITaMIIa.

[Tpu npumenennn mrammna tuna Il konbLeBast mpurpyska J0JKHa COOTBETCTBOBATD
HAINpPSKEHUIO G,o 0 HA OTMETKE UCIIBITAHUS.

2.4.2. Kaxxayro CTyneHb JaBlieHHs] HEOOXOAMMO BBIICPIKUBATH 10 YCIOBHOM CTaOMIM3AIMK
nedopmaiuu rpyHTa.

Tabmuma 2

Hanmerosanne | Crenens | Crynens maBnenus AP, MITa (krc/cm?), Bpems
BJIQXHOCTU | MU IUIOTHOCTH CJIOKEHHS TPYHTOB YCIIOBHOM
cTabunmsa-
AN, I
TPYHTOB [Inotuele | Cpenneit Prixuible
IUIOTHOCTH
KpymHoo6- S, <1,0 0,1(1,0) 0,5
JIOMOYHBIE
Ilecuansle - S,.<1,0 0,1(1,0) | 0,05(0,5) 0,025(0,25) 0,5
MIECKU KPYII-

HbIE, CpEeIHEN
KPYITHOCTH U
MeEJIKHE,
MbUIEBAThIC

5.<05 | 0,1(1,0) | 0,050,5 | 0,025(0,25) 0,5
0,5<5,<1,0 | 0,1(1,01) | 0,05(0,5) | 0,025(0,25) 1,0
5.<0,5 |0,050,5) [0,0250,25 ] 0,01(0,1) 1,0

0,5<8,<1,0 | 0,05(0,5) | 0,025(0,25) 0,01(0,1) 2,0




HaunmenoBanue Crynenb nasienust AP, MIla (KFC/CMZ), npu Bpewms
TPYHTOB K03 HULMEHTE OPUCTOCTH € YCJIOBHOI
CcTa0MIM3aIUH,
q
e<0,5 0,5<e<0,8 | 0,8<e<1,1 e>1,1*
[TeineBato-
[JIMHUCTBIE C
oKa3areyieM
TEKy4eCTH
1;<0,25 0,1(1,0) 0,1(1,0) 0,05(0,5) 0,05(0,5) 1
0,25<7;<0,75 | 0,1(1,0) | 0,05(0,5) 0,05(0,5) [0,025(0,25) 2
0,75<[;<1 0,05(0,5) | 0,025(0,25) | 0,025(0,25) | 0,01(0,1) 2
I>1 0,05(0,5) | 0,025(0,25)| 0,01(0,1) 0,01(0,1) 3

Tabmaua 3

* IIpu ko3¢ punmente nopuctoctd e>1,1 BpeMs ycaoBHOM cTabuinn3annu yBeIMYUBaroT Ha 1

9.

HaumenoBaHue rpyHTOB CryneHb AaBlIeHUs Bpewms ycnoBHoOI
AP, MITa (xrc/cM?) cTabun3anuy, 4
[Ib11eBaTO-TIIMHUCTHIE: 0,05(0,5) 1
MIPOCaIOYHBIC TPUPOTHON
BJIQ)KHOCTH.
MIpOCagOYHbIE OCIIe 0,025(0,25) 2
3aMadYrBaHMU.
HJTBI 0,01(0,1) 4
buorennbie: 0,005(0,05) 4
carporeny,
cabo3aTop(HhoBaHHBIC TPYHTHI, 0,025(0,25) 3
CpeIHe- U CHIIbHO- 0,01(0,1) 3
3aTop(OBaHHBIEC TPYHTHI
TOpGBI 0,01(0,1) 4

Tabnumna 4



3a KpUTEpHUH yCIOBHOM cTabMIM3auuu AeGopMaiiy IPUHUMAIOT CKOPOCTh OCaJIKH LITamIa,
He npesbimatontyto 0,1 MM 3a Bpems £, ykazanHoe B Ta0u. 2-4.

Bpemst BBIIEpKKH KaXKI0# TIOCTIEAYIOIICH CTYIICHH aBJIEHUS TOJDKHO OBITH HE MEHEe
BPEMEHHU BBIJCPIKKHU TIPEIbLIYIIEH.

2.4.3. OtcueTsl 110 porudoMepam Ha KaykJJ0W CTYNEHU JaBI€HUs HEOOX0IUMO MTPOU3BOIUTH:

IIPU UCTIBITAHUN KPYTTHOOOJIOMOYHBIX U TIECUaHbIX TPYHTOB - uepe3 Kaxbie 10 MuH B
TEUEHHE NIEPBOTO Mojyyaca, 15 MUH - B T€Y€HHE BTOPOTO Mnojiyyaca u gajiee yepe3 30 MuH;

IIPpU UCIIBITAHUHA NBIJICBATO-TJIMHUCTLIX I'PYHTOB - YCPE3 KAXKBIC 15 MuH B TedeHUE epBoOro
gaca ¥ 30 MHH - B TeUEHHE BTOpPOTI'O Yaca U najice 4epe3 1 4.

2.4.4. cnplTaHus IpOCaJ0YHbIX TPYHTOB C 3aMayUBaHUEM CIIEYET IPOBOAUTH MO CXEME
«IBYX KPUBBIX» UJIU «OJHOU KPUBOW».

Bb160p cxeMbl UCIIBITAHUH TOTKEH OBITh MPOU3BECH B 3aBUCUMOCTH OT KOMILJIEKCa
XapaKTePUCTHK, HEOOXOAUMBIX UIS TPOEKTUPOBAHHS.

HcnpiTanudg no cxeme «ABYX KPHUBBIX» CJICAYCT BbIIIOJHATL IIPU HCOGXOI[I/IMOCTI/I
OTIpeIeTICHUS TTOJTHOTO KOMIUIEKCA XapaKTepUCTHK (1. 2.5.3), 1Mo cxeme «OAHOU KPUBOM» - B
cllydasix, KOrJa J0CTaTOYHO ONPEeTUTh MOIYJIb AehopMaIiy rpyHTa IPUPOAHON BIaXKHOCTH U
OTHOCHUTEINbHYIO TPOCAJI0YHOCTh MPU OJTHOM 33/IaHHOM JIaBIICHUH.

2.4.5. Ilpu ucnplTaHUSAX 10 CXEME «OJHON KPUBOID) HArpy3Ky Ha ITaMIl yBEIUUYUBAIOT
CTYIIEHSIMHU 0 33JJaHHOTO JaBjeHUs P; npuHumMaemoro B uurepsaie 2,0 - 4,0 Kre/em’.

JlaBnenue P3, JOJKHO OBITh YCTAHOBIIEHO C YYETOM IIPEANOIaraeMoro GakTHuecKoro
JTaBJICHUsI HAa TPYHT B OCHOBAaHUHU ()yH/IaMEHTOB, pABHOTO CyMME JIaBJIEHUI OT Harpy3Ku
(dyHIaMeHTa U COOCTBEHHOT'O BeCa IPyHTa B HACHIIIIEHHOM BOJIOM COCTOSIHUM Ha OTMETKE
ucnsiTanus. [locie nocTrkeHus yCaIoBHOM CTaOMIM3a[MU OCAJKU Ha MOCJIEIHEN CTyIeHH,
COOTBETCTBYIOIIEH JABJICHUIO P3, TPYHT B OCHOBaHHUM LITaMIa CIEAyeT 3aMOYNUTh U MPOJOJIKATh
3aMa4yMBaHUE C U3MEPEHUSIMU MIPOCATKHU IPYHTA J0 €€ YCIOBHOM CTaOMIM3alMU IIPU Pacxoe
BOJIbI HE MEHEE PACCUMTHIBAEMOT'0 10 PEKOMEHIyEMOMY NPUIIOKEHUIO 4.

3a KpUTepHid YCIOBHOM CTaOMIN3AIUK MMPOCAIKH TPYyHTA CJIETyeT MPUHUMATh CKOPOCTh
OCaJIKH IITamIa, He npesbimaronryro 0,1 MM 3a 2 4.

2.4.6. UcnpiTaHus IO CXEME «ABYX KPHUBBIX)» CIEIyeT MPOBOJAUTH HA OJIHOM ITyOMHE B IBYX
mypdax, pacroa0KeHHBIX Ha pacCTOSTHUU 5-6 M.

B omHOM 1mrypde ucnbiTanus He0OXOIUMO BBITIONHATE B COOTBETCTBUH C TPEOOBAHUSIMU TI.
2.4.5, B Ipyrom - 3aMOYHTH TPYHT (IIPH pacXoJie BOJbI HE MEHEE PACCUYUTHIBAEMOTO TI0
PEKOMEHIyeMOMY MPUIIOKEHHIO 4) MTOCJIe MOHTaXa YCTAHOBKH JI0 MPUJIOKEHUS HArpy3KH, a
3aTeM Harpy:karh HITaMII CTYTICHSAMH 10 JaBJieHUs P3, Mpoaoikas 3aMaulBaHNUe TPyHTA.

2.4.7. OtcueTsl Mo IporubomMepam Mmocje 3aMadyruBaHMsl IPOCATOYHOTO TPYHTA CIEIYET
IPOU3BOJUTH Yepe3 MPOMEKYTKU BPEMEHH, yKa3aHHBIE B I1. 2.4.3.

2.4.8. 3amaunBaHMe NPOCATOYHBIX PYHTOB B OCHOBAaHUH LITaMIIa B KOTJIOBaHaX, mypdax u
JyJIKax ClIeyeT IPOU3BOJUTh PACCPEIOTOUEHHOM cTpyel Bo n30ekaHue pa3MblBa IpyHTa,



NOJIEPKUBasi ypOBEHb BOJIbI Ha 5-10 ¢M BbIllI€ TOBEPXHOCTH MECUAHOM MOAYIIKU U U3MEPSS
pacxon BOJBL.

2.4.9. Tlo oxkOHYaHUH UCTIBITAHUHA BBIPAOOTKY CIIEAYET YIIIyOUTh HI)KE OTMETKH HCTIBITAHUS
Ha TTyOMHY HE MEHee IByX TUaMETPOB IITaMIa JJisi KOHTPOJIS OJTHOPOJHOCTH HCIIBITHIBAEMOTO
TpyHTA.

2.5. O6paboTKa pe3ysbTaToB

2.5.1. dns Beraucnenust Moxyiist geopmaryu E ctposiT rpadk 3aBHCHMOCTH OCaIKH OT
nasyieHus S = f(p), OTKIapIBas 0 OCHU abcLUCC 3HaYeHUs P U IO OCH OpAMHAT -
COOTBETCTBYIOIIME UM YCIOBHO CTAOMIM3UPOBAHHBIC 3HAYCHUS S (PEKOMEHyeMOoe PUIOKECHNE
8).

UYepes HaHECEHHBbIE Ha TPa(UK YEThIPE ONBITHBIE TOYKU HEOOXOIUMO MPOBECTU
OCPEITHSAIONIYIO MPSIMYIO METOJIOM HAaUMEHBIITUX KBAJIPATOB HIIA TPAPUIECKUM METOIOM.

3a HayanbHbIe 3HaUeHus P, u Sy (mepBasi Touka, BKJIIOYaeMasi B OCpPEIHEHHE) TPUHUMAIOT
JIABJICHUE, PABHOE HAIIPSIKEHUIO G.g 9 (1. 2.4.1) M COOTBETCTBYIONIYIO OCAJIKY; 3a KOHCYHBIE
3HaueHus P, u S, - 3Hauenus P; u S;, COOTBETCTBYIOIIUE YETBEPTON TOUKE Tpaduka Ha
IIPSIMOJIMHEVMHOM y4acTKe.

Ecnu nipu naBnennu P; mpupaiieHyue ocaaky OyIeT BABOE OObIe, 4eM IS IPeIbIIyIen
CTYTICHU JaBJICHHS P; ;, a Ipy MOCIeayIOMEel CTYTNIeH! TaBJIeHHsI P, ; ipupamieHue ocaaku OyaeT
paBHO WU OOJIBIIE TIPUPAIIEHUS OCAIKU TIpH P;, 3a KOHeuHbIe 3HaueHus P, u S, cienyer
npuHUMaTh P;; 1 S; ;. [Ipr 5TOM KOJIMYECTBO BKIIOYAEMBIX B OCPEAHEHUE TOUYEK JTOJDKHO OBITh
Ha MEHee TpeX. B MpOTUBHOM ciy4yae mpy UCTIBITAHUH TPYHTA HEOOXOAMMO IPUMEHSTh
MEHBILINE CTYIEHU JIABJICHHUS.

ITpumeuanue. IIpu npoBejeHU NCIIBITAHNH BUHTOBBIM IITAMIIOM (C COXpaHEHHEM IIPUPOITHOTO HANPSHKEHHOTO COCTOSIHUS IPYHTA) 32
HavalbHbIe 3HAYCHHA Py 1 S) IPUHAMAIOT 3Ha4eHUs P; U S;, COOTBETCTBYIOIIHE IEPBO CTyIIEeHU Harpy3KH Ha rpaduxe S = f(p).



2.5.2.Moxys gedopmaruu rpysta E, MITa (Kre/cM?), BBIMHCIISIOT UIS IMHEHHOTO y4acTKa
rpaduxka S = f(p) no popmyne

rze v - koappunuent Ilyaccona, mpuarMaemblii paBHbIM 0,27 - 17151 KpyITHOOOIOMOYHBIX
rpyHTOoB, 0,30 - 11t meckoB u cynecei, 0,35 - nus cyrnuukoB u 0,42 - 17 TIIKH;

K, - ko3 uireHT, npuHUMaeMblii B 3aBUCUMOCTH OT 3ariay0OieHus mramna d/D;
d - TIyOMHa PacHOI0KEHHUs IITaMIIa OTHOCUTEIBHO MOBEPXHOCTH IPYHTA, CM;

D - nnameTtp mramia, cMm:

K; - koaddunmeHT, npuHUMaeMblil AJ1s1 KECTKOr0 KpyTJoro mrammna paBHeiM 0,79;
AP - mpuparienue qaBieHus Ha mramil (1. 2.5.1), MIla (kre/em?), paBHoe P,-Py;

AS - mpupalileHle 0caJKy ITaMia, coorseTcTBytouiee AP, cm, onpenensiemoe Ha
OCPEIHSAIOIIECH IPIMOM.

Koaddunuent K, npuHUMAIOT paBHBIM | IIpH UCTIBITAHUSIX TPYHTOB LITaMIIaMH B
KOTJIOBaHaX, Irypdax u AyJKax He3aBUCUMO OT d/D. Ilpu ucpITaHUSIX TPYHTOB BUHTOBBIM
ITaMIIOM B OYPOBBIX CKBa)XKHMHAX HIKE 320051 U B MaccuBe 0e3 OypeHus: CKBaXKHH KO3(PUITUESHT
K, npyHAMaroT 1o tadu. 5.

[pumeuanue. [Ipy HCIBITAHUAX FPYHTA MITAMIIOM C IIOCKO# TOZOMIBOM mromaasio 600 ey (tui I1T) B 3a60€ GYpOBBIX CKBAXKHUH
JIOIyCKaeTcst IpUHUMATh Koddduument K,,, paBHbIM 1, HezaBiCHMO OT d/D.

Tabmuua 5

dD 0 1 2 3 4 >5

K, 1 0,90 0,82 0,77 0,73 0,7

2.5.3. Ilo pe3ynpraTaM HCHBITAaHUM IPOCAJOUYHBIX TPYHTOB CIIELYET ONPEACIIATh B
COOTBETCTBUM C YKa3aHUSIMU 0053aTEIILHOTO MPUIIOKEHHUS 9:

10 CXEMe «OJTHOW KPHBOW» - MOAYJIb Ae(opMaliuil rpyHTa IpUPOAHO BIakHOCTH E 1
OTHOCHUTEIIBHYO IIPOCA0YHOCTh £y IIPU 3aJaHHOM JaBJICHUU P;;



0 CXEME «IBYX KPUBBIX» - MOIYJIU JAeopMariu rpyHTa MPUPOAHON BiIakHOCTH E 1
BOJIOHACBIIIEHHOM cocTOsTHUM Ej,, (MOcie 3amaunBanus), Ha4YanbHOE MPOCAIOYHOE NaBlieHUE Py
Y OTHOCUTEIBHYIO MTPOCAIOYHOCTD £ MPU PA3THYHBIX JIaBIICHUSX.

3. METOA UCIIBITAHUSA T'PYHTA PAAUAJIBHBIM IPECCUOMETPOM

3.1. YcnoBus mpoBeaeHUs UCTTBITAHUNA

3.1.1. Ilpu ucnblTaHUAX FPyHTa paAUaIbHBIM IPECCHOMETPOM IPUMEHSIOT CIIEAYIOLIee
000py10BaHUE U CIOCOOBI MTPOXOAKH CKBaXKUH, 00eCIieunBaloIIie COXpaHEeHNEe TIPUPOIHOTO
HaIpsHKEHHOTO COCTOSIHUS TPYHTA!

camM03a0ypHBAIOLIUECS TPECCUOMETPHI;
OypeHue CKBa)KUH I0J1 3aIIUTON TSKEIIBIX PaCTBOPOB;

MIPOXOJKY y4acTKa CKBaXXHHbBI, HA KOTOPOM OyAyT MPOU3BOAUTHCS UCIIBITAHMUS, C TIOMOIIBIO
MOIBMYKHOM KOJIOHHBI 00CaIHBIX TPYO.

B rpyHrax, o6ecrneqnBaonmx yCTOMYMBOCTh CTEHOK CKBaYKUHBI, IOy CKAeTCsl IPOBEICHUE
UCTIBITAaHUH 0€3 COXpaHEeHHsI TPUPOJHOTO HAMPSHKEHHOT'O COCTOSHUS.

3.1.2. HauuHas ¢ oTMETKHU Ha 1 M BBILIE yYacTKa, Ha KOTOPOM OyyT MPOU3BOIUTHCS
UCTIBITAHUS TPYHTA, CKBAXHHBI CIeTyeT NPOXOAUTh. BpamaTeabHbIM CIIOCOOOM C ITOMOIIIBIO
KOJIOHKOBOM TpyObl, 00ypHBaroIIero rpyHTOHOCAa UK OypOBOM JIOKKH, YaCTOTa BPALCHUS
KOTOPBIX He JOJDKHA MpeBblmaTh 60 06/MHH, oceBas Harpy3ka Ha OypoBOil HAKOHEUHHK - HE
6osee 1000 H (100krc).

3ampenaercs IpUMEHEHUE YapHO-KaHATHOT0, BUOPAIIMIOHHOTO M ITHEKOBOTO CITIOCOO0B
OypeHus Ha TOM Y4acTKe.

Jlomyckaercst mpoxo/Ka BAABIMBAIOIIUM CIIOCOOOM KOJIBIIEBBIM 3a00€M € TIOMOIIBIO
TOHKOCTEHHOT'0 OYpPOBOTO LMJIMHIPUYECKOTO HAKOHEUHUKA, HIKHUNA PEeXYIIHHA Kpail KOTOPOro
“MeeT BHYTpeHHUH yrou 3aoctpenus 10-15°; BHyTpeHHuid quameTp OammMaka 3TOro HaKoHed-
HHKa JIOJDKEH OBITh Ha 1-2 MM MEeHbIIIe BHYTPEHHETO uaMeTpa KopIryca, a Hapy KHbIH JTuameTp

Gammaka - Ha 2-3 MM O0JIblIIe HApy>KHOTO JUaMeTpa KOpITyca HAaKOHEYHHUKA.

3.1.3. JluameTp CKBa)kKMH HE JIOJIKEH MPEBbIIATh JUAMETP 30H1a IIpeccuoMeTpa Oosee yemM
Ha 10 MM.

3.2. [Ipubops! 1 060pyI0BaHHE

3.2.1. B cocTaB yCTaHOBKHM JUIsl UCIIBITAHUN TPYHTA PailaibHbIM IIPECCUOMETPOM JIOJIKHBI
BXOJIUTh:

30HI;

YCTpOﬁCTBO AJI CO3AaHUs U UBMECPCHHUA NAaBJICHUSA B KAMEPC 30HA,



YCTPOWCTBO ISl K3MEPEHUS TIepeMEIICHUI 000JI0YKH 30H/1a.

3.2.2. KoHCTpYKIMS YCTAaHOBKH JI0JIKKA 00€CIIeYnBaTh:

BO3MOXKHOCTB CO3/[aHHs JABJICHHS Ha TPYHT crynensmu o 0,01-0,1 MITa (0,1-1,0 kre/cm?);
IIOCTOSTHCTBO JJaBJIECHMSI Ha KaXKIOW CTYIIEHU;

BO3MOYKHOCTbh TAPUPOBKH 30HA.

3.2.3. I[JII/IHa KaMCphbI 30HJa JOJI’KHA OBITH HE MEHEE YCTBIPEX €€ NNaMCTPOB.

Ipumeuanue. [Tpu MpUMEHEHUH KaMepbl, COCTOSIIEH U3 TpeX U OoJiee CeKIMiA, 001Ias [UIMHA CEKIMI IOJDKHA OBITh HE MEHEE YETHIPEX HX
JTHAMETPOB.

3.2.4. YcTpoiicTBO A7t U3MEPEHHUsI IaBJICHHs B KaMepe 30HAa JOKHO 00ecreunBaTh
W3MEPEHHE JIaBJICHUS C TTOTPENTHOCTHIO He OoJiee 5% OT CTyNeHU AaBJICHHUS.

3.2.5. YcrpoiicTBO /it U3MEPEHHSI IepeMEIeHNH 000JI0YKH 30H/1a JIOJDKHO 00€CIIeYnBaTh
u3MepeHue aedopMannii CTECHOK CKBaKUH MPU MIPUMEHEHUH MTPECCUOMETPOB C BHEIIIHUM
JTMaMEeTPOM Kamepsbl 30H11a oT 76 10 127 MM ¢ norpemHocThio He 6osee 0,1 MM B ipenenax
U3MEHEHHUsI HauaJIbHOTO JUaMeTpa KaMmepsl B 1,5 pasa.

3.2.6. 3mepenHue nepeMeneHnn 000JI0UKH 30Ha OCYIIECTRIISIIOT IMTyTEM U3MEPEHUs 00bemMa
YKUJKOCTH, PACXOJyEMOM Ha pacIIUPEHUE KaMephbl 30Ha, UK ITyTEM HEMOCPEICTBEHHOTO
oTpezieNieHus] paguyca KaMephl 30Ha B OTACIbHBIX TOYKAX TUCTAHIIMOHHBIMU JaTUUKAMH.

[pumeuanus:

1. U3mepenne nepeMerieHnd 000I09KH 30Ha AUCTAaHLIMOHHBIMU JTaTYNKaMU [IPOU3BO/ST HE MEHEE YeM B LICCTH TOYKAX, PACIIOIOKCHHBIX
1o TpeM auameTpam. TOUKH H3MEpeH i JOJDKHBI PacloiaraThes B IEHTPAIbHOM YacTH KaMephl B pe/enax /3 ee UTHHBL.

2. JlomyckaeTcst IPUMEHSATH UL OIpeieIeHns] epeMeIeHIH 000I04YKY 30H/1a JUCTAHIIHOHHbIE JaTYHKU C H3MEPEHUEM JIHHEI OKPYXKHOCTH
KaMmephbl 110 TPEM JIMAMETPaM B IIEHTPATLHOE YACTH €€ B TpeIeNax /3 THHBL.

3.3. [loaroroBka K UCIIBITAHUIM

3.3.1. B ckBaxMHYy yCTaHABIMBAIOT 30H]I TAKUM 00pa3oM, 4TOOBI cepeiHa KaMephl 30H,1a
ObLJIa PACcTIONOKEHA HA OTMETKE MCTIBITAHUS.

3.3.2. IIpu npoxoske CKBaXXMHbI ¢ IPUMEHEHHUEM MOABHKHON KOJIOHHBI 00CaAHBIX TPYO B
TPYHT NpeABapUTEIBHO BHEAPSAETCS TOHKOCTEHHBIH pabounii cTakaH, MPUKPEIUIEHHBIN K
KOJIOHHE TPYyO, U3 KOTOPOTO YAJISAIOT TPYHT.

Jlanee Ha OTMETKY MCHBITAHUS OITyCKAIOT 30HJ IIPECCUOMETpa, pabodas 000J0YKa KOTOPOTo
cMa3aHa INIMHUCTOM cycrieH3nei u3 OEHTOHUTOBOW TIIMHBI MU COJIMAOIOM. B 30H1€



IPECCHOMETpA CO3/1AI0T JaBJICHHE, PABHOE HANPSIKEHHUIO G.g ¢ (I1. 2.4.1) HA OTMETKE UCIIBITAHKA,
nociie yero obcaaHyo TpyOy NPUNOTHUMAIOT Ha BBICOTY 30H/A.

3.3.3. Ilocne ycTaHOBKH 30H]1a HA OTMETKE UCTIBITAHUS HEOOXOIMMO CMOHTHPOBATH
YCTPOMCTBA YIS CO3/IaHUS M U3MEPCHUS IaBJICHUS B KaMepe 30H/1a U U3MEPEHUS ePeMeICHUS
000JIOYKY 30H/IA.

3.4. [IpoBeneHune uCNbITAaHUI

2

3.4.1. B xamepe 30H1a co3natot gasienue crynensmu mo 0,025 Mlla (0,25 kre/cm”) 1o

MOMEHTa CONPUKOCHOBEHUS 000JI0UYKHM 30H/1a CO CTEHKaM CKBa)KHH, a Jlajee - CTYNEHIMU,
yKa3aHHBIMH B Ta0I. 2-4.

[Tpu onpeneneHny TaBICHUS HA CTCHKY CKBXXHHBI B CITy4ae IPUMEHEHUS THAPABIHYCCKIX
PECCHOMETPOB HE3aBUCUMO OT OOBOTHCHHOCTH CKBaXXMHBI HEOOXOAMMO K H3MEPCHHOMY
MaHOMETPOM JaBJICHHUIO T0OABIATh THAPOCTATUUECKOE JABJIICHUE CTOI0A )KUKOCTH B TUAPO-
MarucTpaid IpecCHOMETpa.

3.4.2. Kaxnyto CTyleHb JaBICHUS BbIIECPKUBAIOT JI0 YCIOBHOM cTabuinm3anuu aedopmariu
IpyHTa. 3a KpUTEpUH yCIOBHOM CTaOMIN3auy JeGopMalui IPUHUMAIOT CKOPOCTh YBEJIUYEHUS
paamyca CKBaXUHBI, He MpeBbimaronryro 0,1 MM 3a Bpemsi, ykazaHHOE B Ta0II. 6.

3.4.3. Jlna 3qaumii 1 coopykeHuH | kiaacca UCIIbITaHNs TPYHTOB pajilaibHbIMU
IPECCHOMETPaMH CIIETyeT MMPOBOIUTH B MEJICHHOM pexuMe. JlomyckaeTcsi Mpou3BOIUTh
UCTIBITAHUE TPYHTA PalaIbHBIMU PECCHOMETPAMH B OBICTPOM PEKUME B TEX CIIydasix, KOrJa
BBITIOJTHEHBI CONIOCTABUTEIIbHBIC UCTIBITAHHUS PAaAHATbHBIMU TPECCHOMETPAMHU B MEJUIEHHOM H
OBICTPOM PEXKUMAX HE MEHEE YEM C JIByXKpPATHOM MOBTOPSIEMOCTBIO JUIsl JAHHOW Pa3HOBUAHOCTHU
TpYHTa B pailOHe MPOBEICHHS U3BICKAaHUH.

s 3nanuit u coopysxenunii [1 u 11 xmaccoB ucneiTanus pagnragbHBIMU IPECCUOMETPAMHU
CJIEZyeT MPOBOIUTH, KaK MPABHIIO, B OBICTPOM PEXKHME.

Ipumeuanue. Kiaccel coopyxeHuil mpuHsTH cornacHo [IpaBuiam yuera cTerneHn OTBETCTBEHHOCTH 3/1aHUH U COOPYKEHUH TIPH
MIPOEKTUPOBAHUU KOHCTPYKITHH, yTBEepKAeHHBIM nocTanosiaeHneM I'occropass CCCP ot 19 mapra 1981 1., Ne 41.

3.4.4. Orcuetsl o mpubOpaM JJIst I3MEpeHHs JeGopMannii Ha KaXI0W CTYTICHH JaBJICHUS
HPOU3BOJISAT COTIIACHO Ta0J. 7 U 3aIMCHIBAIOT B )KypHaJ, hopMa KOTOPOro MpUBEICHA B
PEKOMEHIyeMOM NPHUII0KEHHH 6.

3.5. O6paboTka pe3yIbTaToB



HaumenoBanue rpyHTOB Pexum ncnpitanus Bpewms ycnoBHoit
cTadMIM3auu
nedopManyu, MUH
Ilecuansle co creneHbo 15
Binaxkuoctu: S, <0,8
S,.>0,8 30
IIb11eBaTO-TJIMHUCTHIE MenneHHblit
(KpoMe WIIOB) C OKa3aTeneM
TEKy4YeCTH:
1; 0,25 30
1; >0,25 60
buorenHbie u Wbl 90
Ilecuanbie 3
IIpIneBaTo-raMHUCTEIC BeicTpsrii 6
(xpome MIIOB)
buorenHbie u Wbl 10

ITpumeuanus:

Tabaua 6

1. HpPI HCTIBITAHUAX UCKYCCTBEHHO-YIINIOTHEHHBIX, HACBIITHBIX U HAMBIBHBIX I'PYHTOB BpEMS yCHOBHOﬁ CTa6PIJ'II/I3aLII/II/I [[Cq)OpMaHI/II/I JOJIKHO
Ha3HA4YaTbhCA TaK K€, KaK U JIs1 COOTBETCTBYIOIIUX TUIIOB IECYAHBIX U IBUIEBATO-TIIMHUCTBIX T'PYHTOB B 3aBUCUMOCTH OT CTCIICHU BJIAXKHOCTHU U

IoKas3aTeys TEKYy4ECTHU.

2. IIpu npEMeHeHHN IPECCHOMETPOB ¢ MOTPEIIHOCTHIO H3MepeHus epemenieHud Menbnre 0,1 MM (1. 3.2.5) BpeMs yCIIOBHOH cTaOMIN3auu

JeopMaruy yMEHbIIAIOT IIPOHOPIHOHAIBHO YBEIMUYCHHIO TOYHOCTH H3MEPEHUS TIePEMEIEHUs CTEHKH CKBaXKUHBI.

HaumenoBanue PexxuM mcnbITaHuS
rpyHTa
MeneHHbII BoicTpbrit
Ilecuansie Yepes kaxple 5 MUH B Yepes kaxayo MUHYTY B

Te4YeHHe MEepBhIX 15 MHH,

nanee yepes 15 muH

TeYeHHeE MEPBBIX 3 MUH, Jajiee
yepe3 3 MUH

IIbuteBaTo-riu-
HUCTBIE (KpoMe
WJIOB)

Uepes kaxapie 10 MuH B

TeyeHue nepsoix 30 MUH,

nanee yepe3 30 MuH

Uepes kaxple 2 MUH B TEUCHUE
HepBbIX 6 MUH, Aajee uyepes 6
MHH

Bburorennsie 1 Uikl

Yepes kaxasie 15 MuH B
TedeHHe NnepBbix 60MuUH,
nanee uepe3 30 MuH

Yepes Ka/ple 2 MUH B TCUCHHUE
nepsbix 10 muH, nanee yepes 10
MHH

Tabauua 7



3.5.1. dns Beraricnenus Moxyisi nepopmanmn E cTposiT rpadk 3aBHCUMOCTH TTepeMEICHHUS
CTEHKH CKBa)KWHBI OT JaBieHus Ar = f(p), OTKJIa[bIBas 1O OCHU a0CIIMCC 3HAYCHUS aBlieHus P u
110 OCH OPJIMHAT COOTBETCTBYIOIINE UM 3HaYCHUs Ar (peKoMeHayemMoe npuiiokenue 10).

Ha rpaduke nmpoBoasT ocpeaHsIONIyI0 IpsIMYT0. 3a HavanbHbIC 3HaAUeHUS Py u Ary (mepBast
TOYKa, BKJII0UaeMasi B OCpPEHEHNE) MPUHUMAIOT 3HaueHHs P U Ar, COOTBETCTBYIOLINE MOMEHTY
MIOJTHOTO 00’KaTHsI HEPOBHOCTEH CTEHOK CKBAYKUHBI - HAUaTy JITHEHHOTO y4acTKa rpaduka.

3a KoHeuHble 3HaueHus P, u Ar, (mpeaen NpornopUUOHAIbHOCTH) IPUHUMAIOT 3HauUeHUs P U1
Ar, COOTBETCTBYIOLIHME TOUYKE, OTPAHUYHBAIONICH TMHEWHBIA yUacTOK Tpaduka.

3.5.2. Moxyis nedopmarn rpynta E, MITa (kre/cm?”), BEIUCISIIOT VIS THHEIHOTO y4aCcTKa
rpaduka Ar = f(p) no popmyie

&, (3)
riae K, - KOppeKTUPYIONi Ko pHUIreHT;
79 - HAYaJIbHBIN pauyC CKBaXXUHBI, PABHBIH 1y, +Ar;
Tnp - PAAKYC IIPECCUOMETPA, CM;
Ar( -TipUpalleHne panyca NpecCuoOMeETpa, COOTBETCTBYOLIEE Py, CM;

AP - npupalieHue 1aBJIeHUs Ha CTEHKY CKBaKHHBI MEXIY JBYMs TOYKaMH, B3ITHIMHU Ha
o o 2
ocpenustoniei nmpsmoii, MIla (krc/cm” );

Ar - IpupallieHue MepeMeIIeHrs CTEHKU CKBaKUHBI (10 paJnyCy), COOTBETCTBYIOIIEE
AP, cM.

ITpumevanue. [Ipu BeraucaeHuHn MOgyIs AeopMaluH IPyHTa HEOOXOIUMO YUIUTHIBATh OIpeeseMble 0 Pe3yIbTaTaM TApUPOBOYHBIX
UCIBITAaHUH CHCTEMATHYECKUE TTIOTPENTHOCTH H3MepeHuit AP u Ar, BbI3BaHHbIC COOCTBEHHBIMHU Ae(OPMAIUAMU THAPOCUCTEMBI U SJIACTHYHBIX
0001109eK KaMepHI 30Ha.

3.5.3. Ilpu npoBeieHNH BCEX UCTBITAHUM IPYHTOB paAHaIbHBIMU IIPECCUOMETPAMHU B OJTHOM
pexxuMe (MeAIeHHOM Ui coopyskeHuit | knmacca unu O6picTpom amst coopysxennii 11 u 111
KJIacCOB) KO PHUIHEHT K, OTPEACIISIOT MO pe3yIbTaTaM CONOCTABUTEIBHBIX UCTIBITAHUN TPYHTA
IITAMITOM THIOmaA60 5000 cM” i pasuaIbHBIM IPECCHOMETPOM, BBIIIOJIHSAEMBIX HE MEHEE YEM C
JIBYXKPaTHOM IOBTOPSIEMOCTBIO JUIsl JAHHOW PA3HOBHUIHOCTH T'PyHTa B pallOHE IIPOBEICHUS
U3BICKaHUMH.

3.5.4. IIpu nmpoBeIeHNH YaCTH UCTIBITAHUI B MEJUICHHOM, & YaCTH UCIIBITAHUA B OBICTPOM
PEKUME JJT1 OTIPCACIICHUA MOAYJIA IIG(I)OpMaI_II/II/I 10 pe3yJibTaTaM HCHBITaHHfI, BBITIOJIHCHHBIX B
OBICTPOM pEKUME, TOJKEH BBOJUTHCS AOMOIHUTENbHBIN KO3pPuiuent K, onpeaenseMplii mo
pe3ysibTaTaM COMMOCTABUTCIbHBIX HUCIIBLITAaHUH MPECCUOMETPOM B PA3HBIX PCIKUMAX.



3.5.5. Jns npoekTUpoBaHusl OCHOBAaHUH U (pyHIaMEHTOB 31aHui U coopykenuit 11-111
KJaccoB K03 uiuent K,, 1omyckaeTcs NpUHUMATh M0 yKa3aHUSIM PEKOMEH/1yeMOro
npuioxeHus 12.

4. METOJ UCIIBITAHUA I'PYHTA JIOHACTHBIM IPECCUOMETPOM

4.1. YcnoBust npoBeIeHHS UCIIBITAHUM
4.1.1. ITpu mpoxoJike CKBaXXUH IS UCTIBITAHUH clieqyeT coOmroaarh TpeboBanus 1 3.1.2.

4.1.2. Ilpu ucnbITAaHUSAX B CTEHKAX CKBAKUHBI TUAMETP CKBKUHBI JOJIKEH OBITh MEHBIIIE
pacCTOsTHUS MEXKYy IITAMIIAMH-JIONACTSIMU HE MEHEe YeM Ha 2 CM.

4.1.3. Ilpu ucnipITaHUAX HUKE 320051 CKBaKMHBI MUHUMAJIbHAS TTyOHWHA TTOTPYKECHHS
HAKOHEYHUKA OT 320051 CKBOKUH JI0 BEpXa IITaMIIa-JIONACTH JOJKHA OBITh HE MEHEE MOJIOBUHBI
JUTMHBI IITaMIa-JIOMaCTH.

4.2. I[Tpubopsl 1 060pyaO0BaHNE

4.2.1. B cocTaB yCTaHOBKH /711 UCTIBITAHUM IPYHTA JIONACTHBIM PECCUOMETPOM JOJIKHBI
BXOJIUTh:

HAKOHEYHUK CO IITaMIIaMU-JIONACTSIMH U HAIIPABIISIONIUM CTaKaHOM;

YCTPOWCTBO TSl CO3aHMS M M3MEPEHUS JABJICHUS Ha IITaMIIBI-JIONACTH HAKOHEYHHUKA;
YCTPOUCTBO ISl K3MEPEHUS TTEPEMEIICHUS IITAMIIOB-JIONACTEH HAKOHEYHUKA.

4.2.2. KOoHCTpyKLIMsl YCTAaHOBKU JJOJKHA 00€CIIeUNBaTh:

BO3MOXXHOCTh CO3JIaHUS JaBJICHUs Ha TPYHT cTymneHsmu no 0,01-0,1 MIla (0,1-1,0 KI‘C/CMZ);
MOCTOSIHCTBO JIaBJICHUS HA KAXJAOW CTYyIIEHU;

BO3MO>XHOCTh TAPUPOBKH HAKOHEYHHKA CO IITAMIIAMHU-JIONACTSIMH.

4.2.3. HakoHEYHUK JOJKEH COCTOATh U3 JIBYX KECTKUX IITAMIIOB-JIONACTEH MPSIMOYTOJILHON

q)OpMBI, PACIIOJIOKCHHBIX CUMMCTPUYIHO OTHOCUTCIIBHO OCH HAKOHCYHUKA. IInomane ogHOTO
mTaMIia-JIonacTu J0JI’KHa COOTBETCTBOBATh Tpe60BaHI/IHM TaoI. 8.



HaumenoBanue rpyHTOB [lonoxenne | I'myOuna Mecto [Tnomans
MIPEeCCHOMEeTpa | UCIbITa- | IPOBEACHUS | ILTaMIia-
OTHOCUTETIPHO | HHUSA, M | HCHBITaHUS | JIOMACTH,
YPOBHSA om?
MOA3EMHBIX
BOJ
[Ip11eBaTO-TIIMHUCTHIE - Beiie ypoBHs Ho 10 B ctenkax 300
TJIMHBI ¥ CYTJIMHKH C TTOKa- |  TOA3EMHBIX CKBa)YKHHBI
3aTesieM TeKy4eCTH BOJ
1;<0,25, cynecu npu
;<0
Ilecuansie (yctoituussie B | Brime ypoBHs Ho 10 B crenkax 600
CTEHKaX CKBa)KHHBI); MOA3EMHBIX CKBa>KHHBI
MBUICBATO-TJINHUCTBIE - BOJ,
TJIMHBI ¥ CYTJIMHKH C
MOKa3aTenemM
tekyuectu 0,25 <[; <0,75, | Beuue yposnsa | Huxe 10 150
cynecu npu 0</;<1 TIOJI36MHBIX
BOJ
Ilecuansie poixisle ( Heyc- | Brie u Hibke Jo 10 | Hmxe 32605 300
TOWYMBBIEC B CTEHKAaX CKBa- YpPOBHSA CKBaXKHHBI
JKUHBI); TTIBUICBATO-TJIMHNAC- |  TOA3EMHBIX
THI€ - TJIMHBI U CYTJIIMHKH C BOJ
MOKa3aTeNleM TeKyJeCTH
1,>0,75, cynecu npu I; >1
Beme n mnxe | Hmwxe 10 150
YpPOBHSA
MOJ3€MHBIX
BOJ
IIbuteBaTO-rIMHUCTHIE - Boime u vioke | Ilo Bceit | B maccuse 600
WIIBI YPOBHS tonume | Oe3 OypeHus
MOA3EMHBIX CKBa)KMHBI
BOJ
Buorennsie Berme ypoBHs Ho 10 B cromkax 600
TIO3MHBIX CKBayKHHBI
BOJ
Bemmie n muxe | Ilo Beeit | Hike 3a0604 300
ypoBHS moxa3e- | Toime CKBaXKHHBI

MHBIX BOJ

Tabmmia 8

CooTHOIIIEHUSs CTOPOH MITaMIIa-JI0NACTH JOJDKHO ObITh He Oonee 3:1. Paccrosinne Mexmy

mrTaMIiIaMu-Ja0omnacTsaMu JOJKHO OBLITH HE MEHEE 1,5 HUX IIAPHUHBI.

4.2.4. YcTpoicTBO TSl U3BMEPEHUS AaBJICHHUS Ha IITAMITBI-JIONACTH JOJKHO 00eCTIeYBaTh

HU3MCPCHUC NABJICHUS C IIOTPCHIHOCTBIO HE oonee 5% ot CTYIICHU aBJICHHA.



4.2.5. YCTpOUCTBO A U3MEPEHUS TIEPEMEIICHHM IITaMITIOB-JIONACTeH B TOPU3OHTATIHLHOM
HalpaBJIEHUH JIOJDKHO 00ecrieunBaTh U3MepeHue Ae(opmMaliuii rpyHTa ¢ MorpeiHocTbio He
6onee 0,1 MM B ipeaenax He MeHee S0 MM IpU UCTIBITAHUSAX OMOTE€HHBIX TPYHTOB U UJI0B, 20 MM
- U OCTaJIbHBIX TPYHTOB.

4.3. IloaroroBka K UCHBITAHUAM

4.3.1. YcTaHOBKY HAKOHEYHHKA CO IITaMIIAMHU-JIOMACTIMH MPOU3BOISAT METOIOM
BJIaBJIMBAHMS TAKMM 00pa3oM, 4TOOBI cepeIMHa HAKOHEYHHKA ObLlIa PACIIOIOKEeHa HA OTMETKE
HCIIBITAHUS.

4.3.2. [locne ycTaHOBKM HAaKOHEYHHKA Ha OTMETKE UCIIBITAHUS HEOOX0IMMO CMOHTHPOBATh
yCTpOMCTBA IS CO3JIaHUs ¥ U3MEPEHUS IaBIICHHS Ha ITAMITBI-JIONACTH U H3MEPEHUS UX
HepeMeIIeHHs.

4.4. I[IpoBegeHNE UCTIBITAHUNA

4.4.1. Tlepenavy Harpy3Kd Ha MITAMITBI-JIONACTH TIPOU3BOJIAT CTYTICHSIMH, YKa3aHHBIMH B
Tadi. 2-4.

4.4.2. Kaxxayro cTyneHb JaBJICHUsI BBIICPKUBAIOT J0 YCIOBHOW cTabuau3anuu aepopmanuu
IpyHTa. 3a KpUTepui yCI0BHON CTaOMIM3aUK Je(OpMaLui IPUHUMAIOT CKOPOCTh
nepeMeleHus TaMIa-JIonacTy, He npespimatoiryto 0,1 MM 3a Bpems, ykazaHHOE AJis
MEIJICHHOTO peKMMa UCIIBITaHus B TabJ. 2-4, a i1yt ObIcTporo - B Ta0I. 7.

4.4.3. PexxuM UCHIBITAHUM Ha3HAYAIOT B COOTBETCTBUU C yKa3aHUAMHU II. 3.4.3.

4.4.4. OtcueTtsl O MPUOOPaM JIJIsi U3MEPEHUS NTEPEMEIIIEHUH ITAaMIIOB-JIONACTEN Ha KaXKI0H1
CTYTICHU JaBJICHUS TPOU3BOAT COTTIACHO M. 2.4.3 - Mpu MeIJICHHOM PEKMMeE UCTIBITAHUHM 1 TalJI.
7 - ipu OBICTPOM W 3aIHCHIBAIOT B XKYypHAJ, (popMa KOTOPOTO MpHUBEIEHA B PEKOMEH/TyeMOM
IIPWIOKEHUU 7.

4.5. O6paboTKa pe3yIbTaToB

4.5.1. Jlns Berauciennst Mmoxyiist neopmariuu E cTposT rpadguk 3aBUCHUMOCTH TIEPEMEIICHHS
HITaMIa-JonacTy OT AaBICHUA u = f(p) OTKJIaIbIBas MO ocH abcuuce 3HaYeHus P 1 1o ocu
OpIMHAT - COOTBETCTBYIOIIME UM 3HAUCHUS U (peKoMeHayeMoe nprioxkenue 11).

Ha rpaduke mpoBOAsT OCPETHSIONIYO MPSMYI0. 32 Ha9aabHbIC 3HAUCHUS Py U uy (TepBas
TOYKa, BKJII0UaeMasi B OCpPEAHEHNE) MPUHUMAIOT 3Ha4eHHs P U u, COOTBETCTBYIOIIKE HAYATy
JUHEHHOTO y4JacTKa rpaduka.

3a KOHE4HbIe 3HaYeHUs P, 1 u, (peaea NponopLHOHaIbHOCTH) IPUHUMAIOT 3Ha4eHus P U u,
COOTBETCTBYIOIIME TOUKE, OTPAaHUYUBAIOIIEH JIMHEHHBIN y4acToK rpaduka.

4.5.2. Monynb nebopmarun rpyrra E, MITa (krc/cM”), BBIMHCISIIOT 1Sl THHEHHOTO y4acTKa
rpaduka u = f(p) mo popmyiie

AP

2
E=Fyall- v p—
i

rie K, - KoppekTupyromuii K03 OUIHEHT;



v - koapdunmenT [lyaccona, mpuHUMAEeMbIil B COOTBETCTBHH C TPSOOBAHHSIMH TII.
2.5.2;

b - IIHpHHA ITaMIIa-JIOMMAaCTH HAKOHCUYHHUKA, CM;

@ - 6e3pa3mMepHbIid KO3(PPUITUEHT, TPUHUMAEMBII B 3aBUCUMOCTH OT (DOPMBI IIITaMIIa-
JIOIIACTH 110 Ta0II. 9;

AP - ipupaIieHue TaBICHUS Ha IITaMII-JIONACTh MEXTy IByMsI TOUKaMH, B3SITHIMH Ha
9 o 2
ocpeansironieii mpsmoii, MIla (krc/cm”);

Au - mpupalieHue nepeMeIieHus mraMna-JionacTi, CoOoOTBeTcTByomee AP, cM.

ITpumeuanue. IIpu BeraucIeHnH MOy AeOpMaliH IPyHTa HEOOXOANMO YIUTHIBATh OIpeieIseMble [0 Pe3yJIbTaTaM TapUPOBOYHBIX
HCTIBITAaHUI CHCTEMaTHYeCKHe MOrPEITHOCTH U3MepeHui AP ¥ u, BBI3BaHHBIE COOCTBEHHBIMU Ae(hOpMalUsIMU T CO3JaHHs JaBICHU,
HAKOHEYHHKA U KOJIOHHBI TPYO.

Tabauua 9

OrtHoiuenue I/b Koapdunuent o
1,5 1,1
2,0 1,2
3,0 1,4

4.5.3. Koadpdunuent K, onpenenstor no pe3yiabraTaM COMOCTABUTEIbHBIX UCTIBITAHUHN IPyHTa
IITAMIIOM TUIOIIABI0 5000 cM> M JTOMACTHBIM MPECCUOMETPOM, BBITIOJIHSIEMBIX HE MEHEE YEM C
JBYXKPATHOM MOBTOPSIEMOCTBIO /ISl JAHHOW PA3HOBUIHOCTH TPYHTA B pailoHE MPOBEACHUS
U3BbICKaHUI.

4.5.4. Ilpu npoBeICHUU YaCTH UCTIBITAHUN B MEJIJIEHHOM, a YaCTH UCIIBITAHUHN B OBICTPOM
pexXUMe I OTpeeNIeHUss MOy i ehopMaIuu 0 pe3yJIbTaTaM UCIIBITAHUN, BHIMIOJTHEHHBIX B
OBICTPOM PEKUME, BBOJIAT JOMOJHUTEIBHBIN K03 dummeHt K, onpeaessieMblii 1o pe3yabTaTam
COIIOCTAaBUTENBHBIX UCIIBITAHUN IPECCUOMETPOM B PA3HBIX PEKUMAX.



I[MPUJIOXEHME 1

Cnpasounoe

TEPMHUHBI U UX ITIOSACHEHUSA

Moayab nepopmannu rpyHTa E - XapakTepucTika JMHEHHON CBSA3H MEKLy IPUPALICHUSIMHA
JIABJICHUS HA TPYHT U €ro Je(hopMaIisiMH.

HauanbHoe npocano4yHoe naBJjieHne Py -MUHIUMaIbHOE J1aBJI€HUE, IPH KOTOPOM
IIPOSIBISIFOTCS MTPOCAT0YHbIE CBOWCTBA IPYHTA MPU €0 MOJHOM HACHIIICHUHN BOJOM.

OTHocuUTeIbHASI MPOCAOYHOCTh IPYHTA & - OTHOILIIEHUE MPOCAIKHU IPYHTa B OCHOBAHUH
mTamna K BeICOTE JIe(OpMUPYEMOI 30HBI.

IMTPUJIOXXEHUE 2

Cnpasounoe

CXEMbI UICTIBITAHU T'PYHTA

LR EIEEEE
!l
AN EEREN]




@ - TUIOCKHAM TITaMITOM B 1Iypde Wi IyaKe; 6 - ITIOCKUM IITaMIIOM B 3a00¢ OypoBOii
CKBa)XXHMHBI; 6 - BAHTOBBIM IIITAMIIOM HUXE 320051 OYypOBOI CKBaXKHMHBI; & - BAHTOBBIM IIITAMIIOM B
MacCCHBE; O - paUAIbHBIM MPECCUOMETPOM: € - JIOMTACTHBIM MMPECCHOMETPOM B CTCHKE
CKBa)XXHMHBI; JiC - JIOMIACTHBIM MPECCHOMETPOM HIDKE 320051 OypOBOIl CKBaKUHBI; 3 - JIOMACTHBIM
IPECCHOMETPOM B MacCHBE

[MPUJIOXEHUE 3
Pexomenoyemoe

KOHCTPYKIMHUSA BUHTOBOI'O ITAMITA

1. BUHTOBO 1ITaMIT COCTOUT U3 OJJHOBUTKOBOM JIOTIACTH U CTBOJIA (CM. YEPTEXK).

Pa3MepLI BHUHTOBOI'O HITaMIla JOJI?KHBI COOTBETCTBOBATH Tpe6OBaHI/I$IM Ta6J'II/ILU>I.

Pa3zmepsr IIpu ucnibiTanusx

HIKe 32005 CKBOXXUHBI | B MaccuBe 0e3 OypeHus
CKBa)XHHBI

Huamerp nonactu D, cm 27,7 27,7
Tosnmuua onactu t, cM 1 1
[IIar nomactu a, cM 5 8
Juametp ctBona d, cm: 5 7,3-11,4

Ha BBICOTC

60 cM BBIIIE JONACTH

Ha OCTaJIbHOM 12,7-21,9 7,3-11,4
BBICOTE

2. B KOHCTpYKIMIO BUHTOBOTI'O IITaMIIa, IPEJHA3HAYEHHOT'O /JIs1 UCIIBITAHUS TPYHTOB B
MaccuBe 0e3 OypeHHs CKBaXHHBI, JOJDKHO BXOJIUTH YCTPOHCTBO, TIO3BOJISIONIEE TTPH



U3MEPEHMSIX OCEBOM Harpy3KH Ha IITaMIl UCKIIOUYMUThH BIUSHUE TPEHUS TPYHTa IO OOKOBOM
IIOBEPXHOCTHU CTBOJIA.

IMPUJIOXEHUE 4

Pexomenoyemoe

OINIPEJAEJIEHUE PACXOJA BOJbI AJIS1 3AMAYNBAHUSA TPOCATOYHBIX
I'PYHTOB B OCHOBAHUMU LLITAMITA

Pacxon Bonsl Q, M, BEIYHCIISAIOT 110 bopmyie

o= 24

Wt —w)v
Fea

b
3
r7ie Pg - TUIOTHOCTh TPYHTA B CyXOM COCTOSIHUHU, T/M”;
P o~ THWIOTHOCTH BOJIbI, IPUHUMAaeMasi paBHOM | /M ;

Wsqr - BIQXKHOCTD TPYHTA B HACBHIIIEHHOM BOJIOW COCTOSTHUU (CTENEHH BIAYXKHOCTH S,
>0,8), 10711 €TUHUIIBI;

W - IPUPOJHAs BIAXXHOCTh IPYHTA, JOJIA €AUHULIBI;
V' - 00beM 3amMaunBaHus IPYyHTA, paBHBIA MPOU3BEACHUIO TUIOMAAU Iypda (Uiu

3aMavYMBaEMOTO yJacTKa KOTJIOBaHA) Ha TIIyOMHY 3amadynBanus (1. 2.1.3) u Ha
ko3 uirenT 1,2, yanTHIBAIONIHIT PACTEKAHHE BOIBI, M .



[MPUJIOXEHUE 5
Pexomenoyemoe

(ITepBas cTpanuua xxypHasa)

Opranuzanus
KYPHAJII Ne
MOJIEBBIX HCIIBITAHUM 'PYHTOB IITAMIIAMHA
[TyHKT
OOBexT
CoopyxeHue

JlaTta ucnpITaHus: HA4aI0

OKOHYaHUE
BripaboTtka No AOCOJIFOTHBIE OTMETKH:
[Tnomanp mrammna cM” [OJIOIIIBBI IITAMIIA M
Ceuenuie BbIpaOOTKH YCTbs BBIPAOOTKHU M
(InaMeTp CKBaKMHBI) YPOBHSI MMOJ3EMHBIX BOJ M

['my6una M

HaumeHnoBaHue rpyHTa

KpaTkas xapakrepucTUKa yCTaHOBKH JIJIs1 UCTIBITAHHM

[TpuGops! (TUI 1 HOMEP) AJIST U3MEPEHUS:

HAarpys3KHu Ha HITaMII

0CaJIOK IITaMIIa

Cxema pa3MenieHus: yCTaHOBKHU JIJIs1 UCTIBITAHUH



(ITocnemyrorue CTpaHUIIBI )KypHasa)

OOBekT Ucnbiranue
Ne
Crp.
JHara | Bpe- | Hurep- Tloxa- Harpyskana | 3ariy6- Jasine- Tlokazanus Ionpas- | HcnpasneHHble nOKa3aHUs Ocanxa Bpemst CaeJeHust 0 3aMadUBaHUK IPYHTA (UL Ipumeua-
M BaJl 3aHMs TamIl JieHue nue P 1o nporuboMepoB, MM Ka B nporuboMepos, MM wrammna, | BbIAEpK- MPOCA/IOYHBIX IPYHTOB) HHE
BPEMEHH MaHo- (cymmapHas), | mramma, | momomse ToKa3a- MM KH, 4
At,u METpPOB, kH M (npu- | mramma, HHUH
MIla Tpy3Ka MIla nporu-
(krc/em?) Bokpyr || (krc/em?) Gome-
TaM- POB, MM
1),
MIla
(kre/em?)
S| S| S; | Konr- SilS: ] Ss SI—S,E—Ss AS | ZAS TAt Tommmua | Ypo- || Pacxon Bpemst
poib- I — necyanoit | Bewb | BOBI, Havaja
HBIH TIOJTYIIKH, BOJ1bI, M3 3amavuBa-
cM ™M HUA
1 2 3 4 5 6 7 80910 11 12 13014415 16 17§ 18 19 20 21 22 23 24
(ITocnenHss cTpaHuLa )KypHaa)
CTp.;

B >xypHaiie npoHyMepoBaHO

3aI10JIHCHO

OTBETCTBEHHBIH
UCIIOJIHUTEI b

CcTp.

Haomronarenu:

(IOIKHOCTB, MOAMUCH, MHULIUAJIBI, (haMUITHsT)

(1OJKHOCTb, TTOMUCH, HHHIIHAIIBI, (haMHIIHs)




Opranuzanus

[MPUJIOXEHUE 6

Pexomenoyemoe

(ITepBas cTpaHuIa )xypHasa)

KYPHAJI Ne

ITOJIEBBIX UCIITBITAHUU I'PYHTOB PA/IMAJIBHBIMU IIPECCUOMETPAMM

[TyHkT

OOBEKT

CoopyxeHue

I[aTa HCIIbITAHMA: HA4YaJ10

OKOHYaHHE
CxBaxxknHa Neo AOCOIOTHBIE OTMETKH:

Crioco6 Oypenus cepenuHa 30H/1a M
JlnaMeTp CKBaKMHBI MM YCTbsI BEIpAaOOTKH M
['my6una M YPOBHS HOA3EMHBIX BOJ M

HaumeHnoBaHue rpyHTa

KpaTkast xapakrepycTUKa yCTaHOBKH JIJIs1 UCTIBITAHHM




Mapka npeccuomeTpa

CxeMma pasMCIICHUA YCTAHOBKHA JJIsI UCIIBITAHUA

(ITocnemytomiue cTpaHUIIBI )KypHaa)

OO0BexT HcnsiTanue
No Crp.
Hata | Bpems | HUntep- | Crond Iloka- | IlonpaBka | [laBie- IMoxa3anus nprOOPOB ISt Ilonpaska | IIpupame- | Bpems | I[Ipumedan
BaJl BOJIbI B 3aHMs Ha HHE Ha HU3MEPEHUS PAJUAIILHOTO Ha HUE BBIICPIK-
BPEMEHHU | MarucT- | MaHo- pacTsbke- | TpyHT, HepeMeIeH s, MM nedpopma- | pagmyca | ku ZAL
paym METpOB, HUE Mlla LU0 CKBaXWH, MUH
peccu- MIla | oGonouxw, | (xrc/cm?) 000JI04KH, MM
omerpa, | (krc/cm®) MIla MM
M (kre/em?)
ny |\ na| ns | na | ns | ng | Cren Ar | ZAr
Hee
nepe-
memie-
HHE, MM
1 2 3 4 5 6 7 19101112} 13 14 15 16 | 17 18 19

(ITocnmemusisa cTpaHuIia KypHasa)

B xypHaiie IpOHYyMEpOBaHO
CTp.; 3aIIOJIHEHO

CcTp.

OTBETCTBEHHBIH
UCIIOJIHUTEI b

(1OIKHOCTB, NOANUCH, MHULUAJIBI, (haMUITHS)

Haomronarenu:

(NOJDKHOCTD, TTOJIICH, HHHIHAIIB, (haMHIIs)

2.







Opranuzanus
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Pexomenoyemoe

(ITepBas cTpaHuna )xypHasa)

KYPHAJUI Ne

MOJIEBBIX UCIIBITAHUM I'PYHTOB JIOITACTHBIMHU ITIPECCUOMETPAMU

[TyHKT

OOBEKT

CoopyxeHue

JlaTta ucnpiTaHus: HA4aI0

OKOHYaHUE
CxkBaxuHa Ne AOCONIOTHBIC OTMETKH:

Crioco6 Oypenwust CepeIMHbl HAKOHEYHUKA M
JlnameTp CKBa>KUHBI MM YCTbs BBIPAOOTKHI M
['myOuna M YPOBHS IOJI3€MHBIX BOJ M

HanmenoBanue rpyHra

KpaTKaﬂ XapPaKTCPUCTHKA YCTAHOBKHU IJIA HCHBITAaHUN

Mapka npeccuomerpa




CxeMma pasMCIICHUA YCTAHOBKHA JJII UCIIBITAHUA

(ITocnemyromume CTpaHUIIbI )KypHaa)

OObexT
Ucnsiranue Ne
Crp.
JHara | Bpems | Uurep- | Ilokasa- | Tapupo- | asie- INokazanus Ionpas- | Ucnpasie- Cpennee Bpems IIpumeuanue
Ball HUSA BOYHAs HHE Ha npubopa A Ka B HHBIE HepeMeIleHHe | BBIICPIKKH
BpeMe- | mpubopa | mompas- | TpyHT, HU3MEpeHUs moKa3a- | moka3aHus | TpyHTa, MM YAt
HHU At, JUISt ka, MIla MlIla nepeMelleHHus, HUSAX prOOpOB,
q usmepe- | (kre/em?) | (krc/em?) MM pudo-
HUSA POB, MM
JaBJe-
HHS,
MIla
(xrc/em®)
u; u; u; u; Au YAu
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(ITocnenHss cTpaHula )KypHaa)

B xypHasie npoHyMepoBaHO

OTBETCTBEHHBIIH

HCIIOJTHUTECIIb

CTp.

CTp.; 3alIOJIHECHO

(NOJDKHOCTD, TTOJIICH, HHHIHAIIB, (haMHIINs)

HaOmronarenu:

(1OJKHOCTD, MOMICH, HHHLHAIIB, (haMHITHs)




I[MPUJIOXEHUE 8

Pexomenoyemoe

OBPA3ELl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUSA
I'PYHTA IITAMITIOM

I'paduk S = f(p)

Macmtab rpaduka:
1o ropusonTamu: 40 mum - 0,1 MITa (1,0xrc/cm?) naBieHus P;

no Beptukanu: 10 mm - 1 MM ocajku mrammna S.

Fafsrg fa E.ﬂﬂu;ﬁ'efkn'—_’j
T

AP

Sa

- nuHeliHas yacTh rpaduka; 2- OCpeIHSIomas npsmas

I'padux S = f(p) ucnpITaHUs WTAMIIOM MMPOCATOYHOTO TPYHTA C 3aMAaYMBAHUEM.
Macmtab rpaduka:

2
o ropusoHTan: 40MM - 0,1 MIla (1,0 krc/cm”) naBieunus P;

10 BEpPTUKAIU: 2 uiu 4MM - 1MM ocaaku mrammna S.



ITo cxeme «0AHOM KPUBOID»

i 8y BT (Haoiom -,u
S| I, |
I
-7
|
|
S, um
ITo cxeme «ABYX KPpUBBIX»
' ﬁ; 2 d!L "’J‘ F. Ml’.!.?fx.:c.*c.ugj
]
Ee i
2
3
L]

1- ocaJKa, 2- IIpocaJika Mpu 3aJaHHOM JaBJICHUU; 3- OocCaJKa II0CJIC 3aMadyuBaHusd.



IMTPUJIOXXEHUE 9

Obs3amenvroe

OBPABOTKA PE3YJIbTATOB UCHBITAHUM ITPOCAJIOYHBIX TPYHTOB

1. Moayne nedopmaliii mpocagouHbIX TPYHTOB BBIYUCIISIIOT 110 opmyie m. 2.5.2
HACTOSIIIETO CTaHAapTa.

[Ipn ucHBITaHUAX IO CXeMe «IABYX KPHBBIX» MOAYJIb Ae(OPMAIH IPYHTA B HACHIIIIEHHOM
BOJIOM COCTOSIHUU (TIOCIIE 3aMavyUBaHM) ONPENENIAIOT PA3IEIbHO I IBYX YYaCTKOB rpaduka
(pekoMeHayeMoe MpUIIoKeHue 8):

B MHTEpBaJie U3MEPEHUI TaBIEHUN OT Py 10 HaYaIbHOTO MIPOCATOYHOTO AaBieHus Py (1. 2
HACTOSIIETO MPUIIOKEHUS) U OT Py 10 3aJaHHOTO AaBiieHus P; (1. 2.5.6 HaCTOSIIEero cTaHaapTa).

Jlst BerYrMceHus: MOIyJist AeopMalliy MPOCagOYHBIX TPYHTOB, HCTILITHIBAEMBIX B
HACBIIIIEHHOM BOJIOM COCTOSIHUY (TIOCIIe 3aMavyrBaHus ), 32 HaYaIbHbIC 3HaAUeHUS Py u )
MPUHUMAIOT JJaBJIEHUE U OCAJIKy, COOTBETCTBYIOLIUE NIEPBOM CTYIIEHU JaBICHUSI.

2. HavanwHoe mpocagouHoe aaBieHue Py HE00X0UMO ONPEAEIISITh IO Pe3yabTaTam
I/ICHI)ITaHI/H\/JI prHTOB I10 CXEMC «z[Byx KpI/IBI)IX)).

3a Py IpUHUMAIOT JIaBJIEHUE, COOTBETCTBYIOIIEE TOUKe neperuda rpaduka S = f(p) s
IPYHTA, UCIIBITHIBAEMOTO B HACBIILIEHHOM BOJIOW cOCTOSIHUU. [Ipu HEUETKO BhIpa)KEHHOM
neperu6e rpaduka 3a Py IpUHUMAIOT JaBJIeHUE, IPU KOTOPOM MPOCajiKa pyHTa B OCHOBAaHUU
HITaMIa COCTaBUT

Sy = 0,005k, (1)

rne hy - nepopMupyemast 30Ha rpyHTa 10 BEPTUKAIIH, ONpeaeisieMas 1o 1. 4 HaCTOSIIEero
IIPUIOXKEHUS, CM.

3. OTHOCHUTENBHYIO MTPOCATOYHOCTD €y BRIYUCIISIOT IO PopMyJie

)

[Ipocaaky rpyHTa B OCHOBAaHUM LITAMIIA Sy, JUIS1 BBIYUCIECHUHN €y TIPU UCTIBITAHUSX 110 CXEME
«OJHOU KPUBOID» HEOOXOIMMO OMPEENATh KaK MPUpPAIEHUE OCAIKH IIITaMIla B pe3yJbTare
3aMauyrBaHUA l"p}/HTa HpI/I 3a1aHHOM JaBJICHUHN P 3, A HpI/I HNCIIBITAHUAX 110 CXEMEC «I[Byx KpI/IBI)IX»
- KaK pa3HOCTh OCAJIOK IIITaMIla Ha TPYHTE B HACHIIIICHHOM BOJIO COCTOSIHUU U TPYHTE
MPUPOJTHON BIAKHOCTH HA KaXIOUW CTYIIEHU JaBJICHHUS.



3Ha4YeHUsT OTHOCUTEIFHOW MPOCATOYHOCTH HEOOXOAUMO CYUTATh COOTBETCTBYIOLIMMU
CPeIHMM JaBICHUSM B AehopMUpyeMoii 30HE, OIpeaeiieMbIM 10 (opMmyIe

P P+ ‘F.‘Su!‘
F 2 mpuPsPy, (3)

rae P - maBienue no mogoiise mrammna, MIla (KFC/CMz).

4. IebopMupyeMyto 30HY MO BEPTUKAIH /i, IPU UCTIBITAHUSAX MMPOCAIOYHBIX TPYHTOB C

3aMayMBaHUEM clieiyeT npuHumath paBHoit 0,4; 0,7; 1,2; 1,7 u 2,0 anamerpa mramna
COOTBETCTBEHHO npu aasieHusix P, pasubix 0,05 (0,5); 0,1 (1,0); 0,2 (2,0); 0,3 (3,0) u 0,4 (4,0)

MIla (xrc/cm?).

[MPUJIOXEHME 10

Pexomenoyemoe

OBPA3ELl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUA
I'PYHTA PAAUAJIBHBIM IIPECCUOMETPOM

I'padux Ar = f(p)

Macmtab rpaduka:

10 ropusonTama: 20 Mu - 0,1 MITa (1,0 krc/cm”) naBnenus P;

10 BEPTUKAIN: SMM -1 MM NEpEMELIEHHUS CTEHKH CKBa)KMHBI Ar.

;!."_,MM

ar
n ==

Ya

o 8 PHMaiacice®)

1 - muHeliHas yacTh rpaduka;

2 - ocpeAHsIONIAas Mpsmast.



I[MPUJIOXEHME 11

Pexomenoyemoe

OBPA3ELl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUSA
I'PYHTA JIOTACTHBIM IPECCHUOMETPOM

I'paduk u = f(p)

Macmtab rpaduka:
1o ropusonTtam: 40 mm - 0,1 MITa (1,0 kre/em”) naBnenust P;

no Beptukaiau: 10 MM - 1 MM nepeMenieHus mraMna-JIonacTy u.

& 2, £, AHAzirrciond;

dia

UI."FM

1 - nuHeliHas JyacTh rpaduka;

2 - ocpenHsIomas npsimas.

[MPUJIOXEHME 12

Pexomenoyemoe



OINNPEJAEJIEHUE KOO®DPUINUEHTA K,

1. Ilpu npoBeieHNH UCTIBITAHUN IO MEITICHHOMY PEXHMY C COXpPaHEHHEM IPUPOIAHOTO
HaINpsKEHHOT'O COCTOSIHUA TpyHTa K03 GuIeHT K, 1omycKaeTcs IpUHUMATh PABHBIM:

JIJIsl TIECKOB U cymecet . . 1,3
JUTSL CYTJIMHKOB . . . 1,35
JUIA THUH . . .. 1,42

2. IIpu ipoBeICHUHN UCTIBITAHUM 110 OBICTPOMY PEKUMY C COXPAHCHHEM HEHAPYIIEHHOTO
CIIOXCHMsI TpyHTa K03 urueHt K, 1omycKkaeTcsl IpUHAMATh TI0 TabIuIe

HaunmeHoBaHue TpyHTOB I'my6una ucnslTanus, M Koadpdunuenr K,

Ilecuansle necku ¢ Jo 10
K03 (PUIHEHTOM TOPUCTOCTH:

e<0,5 2,5
0,5<e<0,8 2,25
e>0,8 2,0
[TeneBaTo-riIMHUCTBIE C Jlo 10

TIOKa3aTeJIEM TEKY4YCCTH:

1;<0,25 2,0

0,25<1;<0,5 3,0

1,>0,5 4,0
IeneBaTo-rIMHUCTBIE C Ot 10

TIOKa3aTeJIEM TEKYYECTU:

Jlo 20
1,<0,25 1,75
0,25<1,<0,5 2,5
1,>0,5 35

ITpumeuanue. [l NbLIEBATO-TIIMHICTHIX SIIOBHANBHBIX TPYHTOB JOIyCKaeTCs yMeHbIIeHue kodddurmenta K, Ha 20%.



