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3epHOBOMY (TPaHYIOMETPHYECKOMY) COCTaBy OayNIaCTHOM MPHU3MBI JKEIE3HOIOPOKHOTO ITyTH, KOTOPAs
HCIONB3YyeTCS B TONIINTAIHOM OCHOBAaHWW ISl CHIDKCHHSI HArpy30K, MEpefaBacMbIX Ha OCHOBHYIO
TUTOINAAKY 3EMJISTHOTO MOJIOTHA, 0aJUTACTHAS TPHU3Ma KEJIC3HOTOPOKHOTO Ty TH, XaPAKTSPHU3YIOIIASCS TEM,
YTO COCTOMT M3 CMECH IIeOHS CIIEAYIOIIEro 3epHOBOTO cocTaBa, B Mac.%: ¢pakmus 50-63 mm 5-15;
¢bpaxmus 45-50 mm 15-30; dpaxmust 40-45 mm 13-20; dpakmus 30-40 mm 32-20; dppakmus 25-30 MM
15-5; dpaknus 20-25 mm 8-5; ppaknus 10-20 mm 10-4, Bech OCTaBIIUICS MacCOBBIA 00bEM (paKius
mebHs meHee 10 MM, MpU 3TOM CEKyIIUHA MOAYNb AedopMariiy 0aylaCTHONW MPU3MBI COCTaBIISET HE
meHee 80 MIla mpu BepTukamsHOM naBieHuH 10 325 klla. ObecneynBaeTCs MOBBIMICHUE YACIHHOTO
CICIUICHUS M OJHOBPEMCHHO YBEIHUYCHHE OOBEMHOTO U KacaTelIbHOTO MOAYyJIeH nedopManuu 3a CYeT
MacCOBO-Ta0apUTHBIX XapaKTEPUCTHK 36pPHOBOTO (TPaHYIOMETPHUECKOT0) COCTaBa 0aIacCTHON MPU3MBL,
a TaKXKe TOBBIIICHNE CTAOMIBHOCTH TEOMETPHH PETHCOBOM KOJICH 32 CUET MOBBIIICHUS Ae(pOpMaIIHOHHBIX
U TIPOYHOCTHBIX XapaKTCPUCTHK, YTO CHUKACT JUHAMHYCCKOE BO3JICHCTBUE OT IMOJBIKHOTO COCTaBa U
YBEJIMYHMBAET JOITOBEYHOCTH KOHCTPYKIIUH JKEIE3HOIOPOKHOTO ITyTH B IIETIOM.
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MIIK EO01B 1/00

BAJUTACTHASA ITPU3MA KEJIE3HOAOPOYXKHOI'O IIYTH

Ob6aacTh TEXHUKH

H3o0peTeHne OTHOCUTCS K KOHCTPYKIIMU BEPXHETO CTPOCHUS KEJIE3HOIOPOKHOTO MyTH,
a HMMEHHO K 3epHOBOMY (TpaHyJIOMETPHYECKOMY) COCTaBy OaJJJaCTHOW  MPU3MBI
JKEJIE3HOAOPOXKHOTO MyTH, KOTOpasi UCIOJIB3YeTCs B MOALINAIbHOM OCHOBAHUU /Uil CHUKEHUS U
pacrpeneneHusl Harpy3oK, feperaBaeMbIX Ha OCHOBHYIO IUJIOLIA/IKY 3€MJISTHOTO MOJIOTHA.

bannacTHsIi cioli nomkeH obecnednBaTh CTAOMIBHOE MOJIOKEHHE TeOMETPUH PETbCOBOM
KOJIEM KaK IO YPOBHIO (TOPH3OHTAIM U BEPTUKAIM), TaK MU B MPOAOCIHHOM HAIPABICHUN
JKEJIE3HOAOPOXKHOTO MyTH.

YpoBeHb TeXHUKH

U3 ypoBHS TEXHHKH H3BeCTeH HCTOUHUK HHpopmaumu RU 2431008 C2, 10.10.2011
(aHanor), B KOTOPOM pacKpbIBaeTCsi u300peTeHue, Kacaroleecs Ccrnocoda MPOU3BOACTBA
0ayIaCTHBIX MPHU3M JUISI UX HCIOJIBb30BAHUS B COOPY)KEHHH PEIbCOBBIX IMyTE€H M B JOPOKHOM
CTPOUTENILCTBE, a TAKXKe B COOPY’KEHUH BaJioB (1am0, 3ampyn, 3eMIISTHBIX TUIOTHH). banmnactHas
NpU3Ma B YKa3aHHOM UCTOYHHMKE COCTOUT U3 OAJIACTHOTO CJI0s U3 eOHS U U3 MOJINYPETAHOBBIX
NIEHOIJIACTOB Ha OCHOBE PEAaKLIMOHHON CMECH, COCTOALIEH U3 MOJMU30LUAHATOB U COCUHEHUIA,
MMEIOIINX IPYIIIBI, PEAKIIMOHHOCTIOCOOHBIE 110 OTHOIIEHUIO K M30L[MaHATHBIM I'PYIIIaM.

TexHuyeckuil pe3yibTaT M3BECTHOIO TEXHUYECKOTO PpELIEHWs 3aKJ0YaeTcs B
TIOBBIIIEHHH CTAOMJIBHOCTH M CPOKOB SKCILTyaTalUU OaJJIACTHBIX MPU3M.

K Henocratkam U3BECTHOrO U3 YPOBHSI TEXHUKU TEXHUUECKOTO PELIEHHS] MOKHO OTHECTH
NPUMEHEHUE TEXHOJIOTHH BCIIEHMBAaHUs (HoOaBlieHHME B~ MYCTOTHI OAJIACTHOH MPU3MBI
CBSI3YIOIUX PACTBOPOB), KOTOPYIO MPHUMEHSIOT JJIsl PEIbCOBOrO MyTH, & UMEHHO OaJUlaCTHOM
NPU3MBI, YTO CYILIECTBEHHO HapyllaeT Mapo— M BOAO- OTBEAEHHE OT 3€MJISSHOTO IOJOTHA
KEJIE3HOJOPOKHOrO MYyTH, Hapylaer (PHIbTPALHMOHHYI CIIOCOOHOCTh OaJsIaCTHON MPHU3MBEI,
NIOCKOJIbKY HCIOJIB30BAHUE CBS3YIOIIUX PACTBOPOB, B OOJBIIMHCTBE CIYYaeB HMEROIIUX
BOJIOHETIPOHHIIAEMbIE CBOWCTBA, HE MO3BOJISIFOT BJIare CBOOOJHO MPOXOIUTH Yepe3 OaIaCTHYIO
pU3My.

CkoruteHne Boabl B TOJdImEe oObeMa OajulaCTHOH NPU3MbI M 3€MJSTHOIO TOJIOTHA
HETaTHBHO CKa3bIBAETCSI HA pecypce (HONTrOBEYHOCTH) KOHCTPYKLIMH >KEJIE3HOMOPOKHOTO IMyTH,

MOCKOJIBKY MOXCT NPUBOAUTbL K MOPO3HOMY MYYCHHUIO BOAOHACBIIICHHBIX TIPYHTOB, TEM



caMbIM W3MeHsisi O0BeM TPYHTa H Kak CIEACTBHE Hapymas CTaOWibHYIO padoTy
KEJE3HOJOPOKHOTO My TH.

Kpome TOro, ucnoip3oBaHHWE€ JAaHHOW TEXHOJIOTUH BCIIEHHUBAHUS CBSI3YIOLIUX
pPacTBOPOB B TOJINY O00ObeMa OalTacTHOW MPHU3MBI, MPUBOAUT K 0OPA30BAHUIO MOHOJHTHBIX
TeJ, COCTOSIIUX W3 CKPEIUIEHHbIX MeXAy coOoi 3epeH eOHs M NEeHOomoJHyperaHa (Kak
IPaBUIIO).

OnHako, mpu mpoBeneHUU padoT MO TEKyLIeMy COAEPIKAHUIO KEJIe3HOAOPOKHOTO
NyTH U €r0 PEMOHTOB, OMOHOJIMUMBAHHSI OTAEIBHBIX 3epeH MEeOHs B KiacTepbl (00beTUHEHNE
HECKOJIbKMX 3€peH MeOHs B €OUHYK0 KOHCTPYKLHMIO, YKPYIHEHHE 3€PEH) IMOBBIIIAIT
TPYAOEMKOCTb BBINIOJIHEHHsST pabOT, CBS3aHHBIX B NEPBYI0 OYepelb C BO3MOXKHOCTBIO
NPOBEIEHHsI BBIIPABOYHBIX PAa0OT MJisi TOCTAHOBKH pPEJNbCOBOH KOJIEM B IPOEKTHOE
NOJIOXKEHHE, B CIIEICTBUU TOTO, YTO OOpPA30BaHHbIE MOHOJMTHBIE TeJla MUMEIT OOJbIINe
Macco-radapuTHBIE MapaMeTpbl U TpeBpallaeT OANIaCTHYIO MPHU3MY M3 CBIY4Yero Tejia B
MOHONMUTHOe. Ilpm mpoBeneHWHM PEMOHTHBIX padOT M TEKYLero COxep KaHHs
KEJIE3HOJOPOKHOTO MYTH CBHITyYUM TEJIOM HAMHOTO MpOINE KOPPEKTHPOBATh T€OMETPHIO
PENBCOBOM KOJIEH, B OTJIMYUN OT MOHOJIMTHBIX TEJI, MPH KOTOPBIX YKAa3aHHBIE BBIIIE PA0OTHI C
OanacTHOH pu3Moii Oonee TPyAOEeMKH.

Taxxke CTOMT OTMETUTH O HEJOCTaTKax TAaKOro THUMA YKpPeIUIeHus OayutacTHON
NPU3MBI, CBSI3aHHBIX C TPYIHOCTSIMH, BBI3BAHHBIX YTUIHM3ALMEN IEHONOJHypeTaHa IOCie
3aMeHbl OaJIACTHOM MPU3MBI JKEJIE3HOAOPOKHOIO MyTH, YTO TaK)Ke€ OKA3bIBAET HETaTHBHOE
BJIUSIHUE U HA OKPYXKAIOINYIO CPeNy ¢ TOUKH 3peHus skojoruu. Ilpu ecrecTBeHHOM pacnaje, a
TaKke NpPU HAarpeBe NOJIMypeTaH BbIAEIIeT B aTMocdepy NpOM3BOAHBIE (EHOIOB U
dopmanbaerunia, KOTOPBIE SIBJISFOTCS SITOBUTHIMH BELIIECTBAMH.

U3 ypoBHS TeXHUKU U3BECTeH UCTOUHUK mHPopMarmu RU 179905 Ul, 28.05.2018, B
KOTOPOM PAacKpbITa KOHCTPYKLHs, Oa/JIaCTHOW MNpH3Ma PEeIbCOBOrO MYyTH, COAEpIKaliast
meOCHOUHBINA CJIOH, 3epHa KOTOPOrO COCIMHEHBI CBS3YIOIIUM, NMPUYEM INeOCHOUHBIH CIIOH
BBIITOJIHEH B BUJE ABYXKOMIIOHEHTHOIO MOHOJUTHOTO KOMIIO3HUTA, 3€pHA IIEOHS KOTOPOTO
COEIMHEHBI CBSI3YIOLINM IO 30HAM KOHTAKTa, Ha IIYOHUHY YKperuieHHst OaTaCTHONW MPU3MB,
MIPU 3TOM, MO KpaiHell Mepe, OAHA U3 30H KOHTAKTa KOMIIO3UTa BKJIKOYAET COCIUMHUTEIbHbIN
CIIOM Mexay AByMs INeOEHKaMH MENKOW W/MIM KPymHOW (ppakiuil M3 OTBEpAEBILIETO
BSDKYLIEro U3 peakuoHHO-criocoOHoi cmecu (PCC), oOBomakuBarImero 3epHO ImeOHs Mo
3JIEMEHTAM €ro IIePOXOBATOCTH U TFEOMETPUH, NPHU 3TOM, MO KpailHeH Mepe, OnHa W3 30H
KOHTAKTa KOMITO3HUTA, JOMOJHUTEIBHO BKJIIOYAET, IO KpaliHel Mepe, OfUH COeIUHHUTEIbHbIHN

cioit orBepaeBmero Bspkymero u3 PCC, xoHTakTupyromuil ¢ 3€pHOM INeOEHKH B



ME’K3€PHOBOM IIPOCTPAHCTBE U, MO KpaiiHe# Mepe, OHO OTBEpAEBILIee BSIKYIEE B BUAE HUTH
B MEK3€PHOBOM IPOCTPAHCTBE MEKAY HEKOHTAKTHPYIOLIMMH yYaCTKaMH 3epHa IeOHsI.

HenocratkamMy HM3BECTHOrO TEXHMYECKOTO peEIIEHUs, a HWMEHHO KOHCTPYKIMU
0aJIacTHOIN NpPHU3MBI SABJSIIOTCS YKPEIUIEHHE CBSA3M MEXIY 3€pHAMU IMOBEPXHOCTHOTO CJIOS
OannacTHOM MpPU3MBI JIMIIb B TOYKAX HX CONPUKOCHOBEHMS, KOTOPBIE SIBJISIOTCS
KOHLIEHTPATOPAMHU HANPSDKEHUH, HapylleHHe CBsi3ed KOTOpPBIX IPUBOOUT K OBICTPOId
Aerpagalliy CBOUCTB MOJYyYEHHbIX 33 CUET JAHHOTO YCUJICHUS.

Kpome TOro, u3BeCTHOMY TEXHHYECKOMY pPEIIEHUIO TMPHUCYINd HEJOCTATKH,
OTHCAHHBIE BBIIIE, & UMEHHO YCJIOKHEHUE MPOBENEHUs] PEMOHTOB M TEKYIIErO COIEPKaHHsI
JKEJIE3HOJOPOKHOIO MyTH, a TAKXKE CaM MPOLECC YKPeTUieHHs 0asIaCTHON NMPU3MBI SIBJISIETCS
TPYAOEMKHM, TIOCKOJIbKY TIepel YKJIAQAKOW IIeOHs B KEJNE3HOJOPOXKHBIH MYTh €ro
HeoOxomumo cmemate ¢ PCC, dro sBusiercss KpalHE CJIOXHBIM TEXHOJOTHUYECKUM
MPOIIECCOM, a 3TO B CBOKO OYepeb MPUBOIUT K CYIIECTBEHHOMY YOPOXKAHHIO M 3aMEJIEHHUIO
NPOBEIEHHUIO PEMOHTHBIX padoT.

U3 ypoBHs TeXHUKH U3BecTeH MCcTOUHUK nMH(popmanmu RU 111543 Ul, 20.12.2011, B
KOTOPOM pacKpbITa KOHCTPYKLHS JOPOXKHOH OAEKABI, COCTOSINAs M3 OCHOBAHMS, KOTOPOE
BKJIIOYAET NPEHHUPYIOMMHA CJIoH, mebeHOYHOe OCHOBaHUE U ac(anbToOETOHHOE MOKPBITHE,
IpU 3TOM IeOEHOUYHOE OCHOBAHME BBIMOJIHEHO U3 IIe0EHOYHO-TIECYAHON CMECH OCaOUHBIX
M3BECTHAKOBBIX MOPHBIX MOPOJA, NMPH 3TOM IIEOEHOYHO-TIeCUYaHasi CMECh UMEET CIENYIOLIHi
rpa"ynoMerpuyeckuii cocras: gppakuus 40 — 80 mm — 25 — 30 %, ppakuus 20 — 40 mm — 25 —
30 %, ¢pakust 10 - 20 mm — 18 — 22 %, dpakuus 5 — 10 mm — 5 -7 %, dpaxuus 0 — 5 Mm
cebime 8 %, MpU 3TOM JUHAMHYECKMH MOAYJb YHOPYroCTH LIEOEHOUYHOIO OCHOBAHHMS
cocrasiisieT He MeHee 65 MIla.

K HemocraTkaM HW3BECTHOTO TEXHHUYECKOTO PELICHHUS, CJIEAYET OTHECTH TO, YTO
JaHHBIA 3€PHOBON COCTaB cocTouT Oosiee yeM Ha 50 % u3 menkux ¢paxumii (Menee 20 Mm),
YTO TO3BOJIIET CHEJIAaTh BBIBOA O HU3KOM COAEP’KAHWUHU MYCTOT B U3BECTHOM CBINTy4YEM TeEJIE,
TaHHBIA (PaKT MO3BOJSIET CHENATh BBIBOJ O TOM, 4YTO OajylacTHas NMpH3Ma CIOKEHHas W3
TAKOT'0 3€PHOBOTO COCcTaBa OyZer o0yafaTh OrpaHMYEHHON aKKyMYJISITUBHOM CIIOCOOHOCTBIO,
KOTOpasi 00yClaBIMBaeT CIOCOOHOCTh HAKOIUIEHHUSI MEJIKUX YaCTHUI-3arpsI3HUTENEH, KOTOpbIe
NPY HAKOTUIEHHH MEHSIOT (PU3MKO-MEXaHMUeCKHe CBOWCTBA OAJUIACTHON MPHU3MBIL, T.€. 00BeM
HAKOIUJIGHHS] TaKWX YACTHIl JOBOJBHO MaJ, W3-32 HU3KOTO CONEPKaHHs MYyCTOT B oObeme
OammacTHOM mTPU3MBL, a TaKXe JTO TMPHUBOAWT K CHIDKEHHUIO MPOYHOCTHBIX |
ne(OpMaMOHHBIX XapaKTEPUCTHK.

Kpome Toro, u3BeCTHOE TEXHMYECKOE PELIEHHE C TAaKUM 3€PHOBBIM COCTABOM Oyzaer

NPUBOJIUTh K CHUKEHUIO IPEHUPYIOMUX (PYHKUUN OatacTHON NMPHU3MBI, MOCKOJBKY 00BbeM
3



NyCTOT B OObeMe OajutaCTHOH NPU3MBI 4Yepe3 KOTOPBI OCYIIECTBISIETCS BOJOOTBEIEHUE
IOCTaTOYHO MaJl, TaK KaK OOJbIIe MOJOBUHBI 00bEMa 36pHOBOTO COCTaBa COCTOUT M3 MEJIKHX
¢dpakumii medHs (MeHee 20 MM), YTO CHIDKAET IPU UX KOMOWHAIMU MyCTOTHI MJIH AEAaeT UX
00bEM HE3HAUUTEIbHBIM.

JlaHHOe OOCTOSTENBCTBO MOJKET TMOBJEeYb 3a COOOW WH(QUIBTPALMIO YaCTHII
HIDKEJeXKAIUX CJIOEB, a TAK)KE IMPUBOJUT K CHUKEHUIO IPOYHOCTH.

IIpouHoCTh chinyyero Teja (0amTacTHOM MPU3MbI) XapaKTEPU3yeTCs: COMPOTHUBIICHHEM
cnBUry (BO3MOJKHOCTBIO TeJla COMPOTHUBJISITBCS CABHIOBBIM JeOpMaLusM), KOTOpOe
ONMUCHIBAETCA (PYHKLHUEH C AByMsI MapaMEeTPUUECKUMH 3HAYEHUSIMH. YIJIOM BHYTPEHHETO
TPEHHUs, KOTOPBIH OIUCHIBAET Yrojl HAKJIOHA 3aBUCHMOCTH COINPOTHBIEHHS CIBUTA OT
HOPMaJIbHBIX BEPTUKAJBHBIX HANPSDKEHUH U YAEJTBbHOrO CLEIJIEHUS, KOTOpoe OOYCIOBIEHO
BEJIMYMHON MPAMOJMHENHON 3aBUCUMOCTH COMPOTUBJIEHUA CPE3y OT AABJICHUS.

B cBow ouepenp CHIWKEHHE MNPOYHOCTH TNPUBOAUT K JIOKAJIBHBIM CIBUTOBBIM
nedopmarusm mebHs, a 5TO B CBOKO OUepelb HApPYLIAET IMOJIOKEHHE T€OMETPUH PETbCOBON
KOJIEW, TIOBBIIIEHUIO JWHAMHYECKHUX BO3ACHCTBUI OT TOABIKHOIO COCTaBa Ha
KEJE3HONOPOKHBIN MyTh, & TAKXKE K CHHKEHHIO CONPOTUBIICHHUS KEIE3HOIOPOKHOTO MyTH
CIIBUTY.

W3 npopaboTaHHOTO CYLIECTBYIOINErO YPOBHS TEXHUKH BUIHO HECKOJIBKO CEPbE3HBIX
HEJIOCTAaTKOB, HAIIPUMEpP YKpeIuleHue OayIaCTHOM NMPU3MBbI ¢ IPUMEHEHHEM TTOJINYPETAHOBBIX
NEHOIIACTOB HApylLIaeT Mapo- U BOAO- OTBEIAEHHE OT KOHCTPYKIMU KEJIE3HOAOPOXKHOIO
IyTH, KOTOPO€ IMPHUBOAUT K BOJOHACBHILIEHUIO TPYHTOB OCHOBHOM IUIOINAAKH 3€MIISTHOTO
NOJIOTHA, YTO B CBOKO Ouepelb HEraTHBHO CKa3blBae€TCsl HAa €€ MPOYHOCTHBIX U
neOpMaIMOHHBIX CBOMCTBAX, & TAK)KE MOXKET MPUBOAUTH K MOPO3HOMY Iy4YEHHUIO TPYHTOB.
Vkpermnenne OamnactHoit mpusmbl ¢ npuMeHeHneM PCC  3HAYUTENbHO YBEJTUYUBAOT
TPYAOEMKOCTh PEMOHTOB M TEKYIIErO COAEPKAHUS JKeJIE3HONOPOKHOro MyTH. bannmacTHeii
CIOM W3 MeNKuX 3épeH o0yanaeT MEHbIIUM KOJMYECTBOM MYCTOT, CIIEIOBATEIbHO
AKKyMYJIAITUBHBIE CHOCOOHOCTH INeOHS HUXKE, 3TO NPUBOAUT K TOMY YTO «BBIILIECKH
NOSIBJSIFOTCS.  PAaHbLIE, & OHU B CBOK OUYEPENb CHIDKAIOT COMPOTHBIEHHS CHABUTOBBIM
nedopMarusiM pesbCo-IIMaabHON PEIETKH B TOMEPEYHOM HAlPaBIEHUH My TH.

PackpbiTHE CyIIHOCTH H300peTeHHs

3amaueli, Ha pelleHHe KOTOPOH HAIPaBIIEHO 3asBIIEMOE H300pEeTEeHHUE, SBISIETCS
YCTpaHEHUE HENOCTATKOB H3BECTHOI'O YPOBHS TEXHHKH, a MMEHHO IIOBBILIEHHE pecypca
(ONTOBEYHOCTH) TIPU HKCIUTYATAIMH 0AIACTHON MIPU3MBI KEJIE3HOAOPOKHOTO My TH.

Texnuueckuii  pe3yapTaT, [OOCTUTA€MbId IPU  OCYLIECTBJICHUU  3asBJISIEMOrO

n300peTeHHsI, 3aKII0YaeTCsl B 00eCIeUeHNH MOBBIIIECHUS yIEIbHOrO CHeIUIeHUs] 0alIacTHOM
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NPU3MBbI C OTHOBPEMEHHBIM YBEJINUYEHHEM 00BEMHOTO M KacaTeIbHOTrO MOAyJIel negopmannn
3a CUET MAacCOBO-TabDAPUTHBIX XaPAKTEPUCTHK 3€PHOBOrO (IPaHyJOMETPHUYECKOr0) COCTaBa
meOHst OaNIacTHON MPU3MBL

Kak cnencrtBue mpuMeHEHHUs 36pHOBOrO (TPaHyJIOMETPHUECKOro) COocTaBa INEOHS ¢
3asBISIEMBIMH  XapAaKTEPUCTUKAMHM TPUBEAET K TMOBBIMIEHUIO CTAOWJIBHOCTH T'€OMETPUU
PeIBbCOBOI KOJIEW 3a CUET MOBBILICHUS Ae()OPMALMOHHBIX M MPOYHOCTHBIX XapaKTePHCTHK,
YTO MO3BOJIUT PACIPENETUTh PABHOMEPHO AaBJIEHHE B TOJIIE OAJIACTHOTO CJIOS U YBEJIUYUT
JOJTOBEYHOCTh KOHCTPYKIIMHU KEJIE3HOAOPOKHOTO MyTH B LIEJIOM.

CyLHOCTh TEXHHYECKOTO PEIICHHUsS 3asBIIEMOr0 M300PETeHHUs 3aKII0YaeTCs B TOM,
4TO OaJIaCTHAsS MPU3MA JKEJIE3HOIOPOKHOTO MYTH, XapaKTEPH3YIOIIASCS TEM, YTO COCTOHT U3
cMecH IIeOHsI CIEeNyIOIero 3epHOBOro cocraBa, B Macc.%: ¢pakums 50 —63 mm 5 —15;
dpakums 45 — 50 mm 15 — 30; ppaxoust 40 — 45 mm 13 — 20; ppakums 30 — 40 mm 32 — 20;
bpakumsa 25 — 30 mm 15 -5; dpakuusa 20 — 25 mm 8 —5; ¢pakmus 10 — 20 mm 10 — 4,
ocranbHOe (pakiusi medHs MeHee 10 MM, mpu 3TOM CeKyWHMi Moaysib aedopmaunu
OammacTHO mpu3Mbl coctaBisier He MeHee 80 MIla mpu BepTHUKAIBHOM AaBIEHUH A0 325
klIa.

HoBbIM B 3as1BJISIEMOM H300pETEHUH SIBJISIETCS MAacCOBO-TA0aPUTHBIE XapaKTePHCTHKH
3€pHOBOTO (TPaHYJIOMETPUIECKOr0) COCTaBa MeOHs OAIACTHON MPU3MBI.

3asBrsiemMoe n300peTeHne, a UMEHHO OaJIaCTHBIN CJIOH JKENe3HOAOPOKHOTO MyTH, C
3€PHOBBIM COCTaBOM IEOHS, BXOSIIUM B HETO, OJTYyYSHHBIH MyTeM CMELIMBAHHS Pa3HbIX 10
rabapuTam KOJHuecTB ppakumii medHs, a Tak:ke KOMOUHALMI UX COIEPIKaHUS 110 MaCCOBBIM
IPOLIEHTAM, 3HAYUTENBHO IOBBICHIO Ae(POPMALMOHHBIE U IPOYHOCTHBIE XapaKTEPHUCTUKH
0a/IaCTHOTO  CJIOSI  JKEJe3HOAOPOKHOTO TMYTH, YTO MO3BOJWJIO JOCTUYh MEHBLINX
nedopmaruii OT AMHAMHYECKHX HArpy30K IMOJIBMKHOTO COCTaBa, a TaKXKe MPHBEIO K
CHIDKEHHIO TIEpEMELICHUI MEXy 3€pHaMU LIeOHS, YTO B CBOIO OUepeab CHHU3HMIO UCTUPAHUS
3epeH (pakumii mebOHS B mporecce SKCIUTyaTallud OajUlaCTHOW MPHU3MBI, KPOME TOrO,
TIOBBICUJIO COMPOTHUBJIEHHE CIBUTOBBIM Jie(hOpMALIMSIM PENTbCO-IUTTATbHON PEIIETKH.

Kak crnencTeue, yka3aHHbBIE BBINIE MOJIOKUTENbHBIE 3(dexTsl obecrneynBarT
MOBBIIIEHHE AOJITOBEYHOCTH SKCITyaTaluH OaacTHON MPU3MBIL.

Hcnonp3oBaHue B 36pHOBOM cocTaBe 7 ¢pakumii mebHs, a uMeHHo 50 — 63 mm; 45 —
50 mm; 40 — 45 mm; 30 — 40 mym; 25 — 30 mym; 20 — 25 mm; 10 — 20 MM, ¢ mmarom pasmepa
3epHa 1meOHs1 He Oosee 10 MM, MO3BoOJsieT CKOMOMHHPOBATh KPYIHbIE U MeNKue (ppakimu
meOHs C YBEIMYEHHEM 4YHCJa TOYeK KOHTakTa (KOHLEHTPATOPOB HAIMPSDKEHUI), dYTO

o0ecrieunBaeT CHWKEHHE aOCOMIOTHBIX 3HAUEHUH HamnpsDKeHUH, a Takke IO3BOJIAET



pacmpenenuTh X OoJiee paBHOMEPHO IO BCeMy OOBEéMY OayIaCTHOW MPU3MBI, YTO B CBOIO
ouepenb MPUBOAUT K CHIKEHHUIO Pa3pyLIeHHs] Hauboiee HarpysKeHHbIX 3€peH HIeOHs.

VBenuyeHne TO4YeK KOHTAaKTa MeXny 3€pHaMu MieOHs OallacTHOW MpHU3MBI C
MIOMOIIBIO MEJIKUX (PpakLuii BMECTO YCUJICHHS CYIIECTBYIOIIUX HE3HAUUTEIbHBIX KOHTAKTOB
HOBBIIIAET UX (TOYEK KOHTAKTa) KOJMYECTBO B Pasbl, UTO MPHBOAUT K OOJiee paBHOMEPHOMY
pacnpeneNeHn0 HanupsDKEHHH BHYTPU OaIaCTHON HPU3MBI, @ TAK)KE CHIDKAET aOCONIOTHBIE
3HAYEHHs! HATIPSDKEHUH B TOUKAX KOHTAKTA.

JlaHHOE OOCTOSATENBCTBO MPUBOAMT K MEHBIIUM AedopManusiM OajIaCTHON MPHU3MBI,
NOBBIIIEHUIO  CTAOMJIBHOCTH  T€OMETPHHM  PEJIbCOBOM  KOJEH, CHHXKAET 3acCOpEeHHue
APEHHUPYIOLUIUX MYCTOT MPONYKTaMU COOCTBEHHOTO Pa3pyIUEHHs], MOCKOJBKY MPH MaJOM
KOJIMYECTBE TOUEK KOHTaKTa (KaKk B HM3BECTHOM YpPOBHE TEXHHKH) HAa HHX BO3PACTAIOT
3HAYEHUs] KOHTAKTHBIX HANPSUKEHUH, YTO MPUBOIUT K Pa3pyLICHHUIO 3epeH ImeOHs Ha Oolee
MenKkHue PpakLny, KOTOPbIE CHUKAIOT Mapo- U BOJO- OTBE/ICHHUE.

Kpome Toro, Oonee paBHOMEpHOE paclpenesieHHe HaNpsOKEHHH —3asBISIEMOTO
n300peTeHnst 00eCreunsio PaBHOYIPYTHE XapaKTEPUCTUKH MONLINAIBHOIO OCHOBAHUS,
MO3BOJLIIOIEE PABHOMEPHO HAKAIUIMBATH OCTATOYHBIE JedopManud B MPOAOIHHOM
HAIpaBJIEHUH MyTH, YTO TAK)KE CHIDKAET AMHAMUYECKHE Harpy3KH OT MOABIKHOTO COCTABA.

Eme opmHumM nokasareneM, OOyCIaBIMBAIOLINM  JTOCTHXKEHHE  3asBISIEMOIO
TEXHUYECKOTrO Pe3yJIbTaTa, sBIISETCS MAaccOoBas XapaKTePUCTHKA KaXIOW W3 YKa3aHHOH B
3epHOBOM cocTaBe (ppakuuy meOHs, BBIpaKEHHAsi B MACCOBBIX IPOLIEHTAX.

JlaHHBIN TOKa3aTelb, BBIPAXKEHBIH B BUAE WHTEPBAaJa YHUCJIOBBIX 3HAYEHUH,
oOyCIIOBJIEH TeM, YTO NpH NPOU3BOACTBE (ppakimii meOHs HEBO3MOXKHO KOHTPOJIHPOBATH
3epHOBOI COCTaB C TOYHOCTBIO IO MPOLEHTA. 3epHOBBIE COCTAaBbI LICOHS YKAa3bIBAOTCS C
JOMYCTUMBIMH HHTEPBAJIAMU.

Tak, HampuMep, eciii B 3€PHOBOM COCTaB IeOHs1 OAJTaCTHOW MPU3MbI OyIeT BXOIUT
bonbroe xomuuectBo (Oonee 20 macc. %) kpynHo# ¢pakuuu (50 — 63 MM) 3TO IpUBEAET K
TOMY, YTO IImaja OyIeT OmupaThCsl Ha HEOOJBIIIOE KOJTMYECTBO 3EPEH IIeOHs, 4TO MPUBEIET K
CHIDKEHHIO IUIOMIAAN KOHTAKTa LIMAJbl C OajIaCTHOM MPHU3MOH M TEM CaMbIM MepenaéT
HArpy3Ky JIMIIb HA MAJIYIO TUIOLIA(b OMMPAHHS LIITAJIbl, YTO CO3AACT 3HAUUTEIbHbIE HATPY3KH
Ha 3épHa LIe0HsI, YTO MOXKET BbI3BATh UX Pa3pyLICHHE.

Kpome Toro, 3to Bieuér 3a coOoil MOSBICHHE OTCTYIUICHHH M HEUCIPABHOCTEH B
T€OMETPHH PENIbCOBOM KOJIEM U BBI3BIBAET IOBBIMIEHHE IMHAMUYECKOTO BO3IEHCTBHS OT
MOJBIKHOTO COCTaBa Ha JKEJIE3HOAOPOKHBIH MyTh.

OnHako, CTOMT OTMETUTh, YTO 3E€PHOBON cOCTaB LIeOHS i OanlaCTHOW INPHU3MBI,

COCTOSIIIUN TOJNIbKO W3 KpymHOH ¢pakuuu medHs (50 — 63 mm), obnamaer OobIIMMH
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nycroramMu (TIPOCTPAHCTBOM MEXKAY 3€pHAMU IIEeOHs), YTO 3HAYUTENbHO MOBBIMIAET
AKKYMYJIATUBHYIO U APEHHPYIOLIYIO CIIOCOOHOCTH OajutacTHON MNpH3MBI, a Takxke Ooinee
PaBHOMEPHO pacrpenesisieT HaPsKeHsI 10 TIIyOnHe 0aiaCTHOM MPU3MBIL.

Takum oOpa3zoMm, oOnNTHUMajgbHOE KOJWYECTBO KPYMHOH  ¢pakumu  1ieOHs,
obecneunBaroliee Kak aKKyMYJSTHBHbIE M JPEHUPYIOLIHE CHOCOOHOCTH OaylaCTHOM
IPU3MBI, TAaK U PABHOMEPHOE pacIpenesieHle Harpy30K Ha 3epHa meOHs, ObUIO pacCUUTaHO C
MOMOIIIBIO TIOKa3aTeNss ko3¢ (UuiiMeHTa HEOTHOPOOHOCTH U JAe(OPMAIIHOHHBIX MOKa3aTeNen
0aJIaCTHOM MPU3MBIL.

Jnist TOro, 4ToOBI YBEIUYUTh KOJIUYECTBO TOYEK KOHTAKTA, & TAKKE CHU3UTh 3HAUEHHSI
HANpPsDKEHUH B WX KOHLEHTPATOPax (TOYKH KOHLEHTPHPOBAHHUS HANPSKEHUH) B 3€pHOBOH
cocTtaB OaacTHOW mpu3Mbl nodasisiercs: Oonee menkue ¢paxiun medus 20 — 25 mm; 10 —
20 mm, B konm4ecTBe oT 9 — 18 macc. %.

Ycunenne 0anmiacTHOW MPU3MBI JKEJIE3HOAOPOKHOTO MyTH € MOMOIIBI0 T00aBIEHUS B
ONTUMAJIBHOM KOJIMUECTBE MEJIKMX YacTULl HE MeIIaeT Mapo- U BOAO- OTBEAEHHIO I'a30B U
KUIKOCTEH OT KOHCTPYKIMH JKEJIE3HOIOPOKHOTO MYTH, TaK KaK B OTJIMYUHM OT BSDKYIIUX
BEIECTB JAaHHBII METOJ] YCHIJIEHHSI HE HapYIIaeT MOPUCTOCTh 3€PEH MeOHs.

ITIpu 3TOM noOaBieHue Menkux (ppakuuii B 3€PHOBON COCTaB HE IOJDKHO OBITH B
Oompuiom konmyectBe (Oomee 20 macc. %), Tak Kak OHH CHIDKAIOT IyCTOTHOCTB
(MpOCTPAaHCTBOM MEXAY 3€pHaAMH MIeOHs), YTO OKa3blBAe€T HETraTUBHOE BJIMSTHUE Ha
AKKyMYJIATUBHYIO U IPEHUPYIOLIHNE CTIOCOOHOCTH L1eOHs 0aJIacTHOM NMPU3MBIL.

bannactHas mpu3Ma, CJIOKEHHAsh M3 KOMOMHALMM KPYIHBIX M MeENKHUX (pakuuit
meOHs, OCTAaETCs CHITYYHM TEJIOM, YTO HE NPUBOAMT K YBEIMYCHHUIO TPYAO3aTpaT, Kak MpH
METO/IaX MCIOJBb3YIOUUX OMOHOJIMYUBAHKE.

IIeGenb, CHOKEHHBIH M3 «YUCTBIX» (pakumi, Oe3 no0aBIEHUS TMOIUMEPHBIX
BSOKYIIMX W TOJHYPETAHOBBIX IMEHOIUIACTOB, HE BO3JCHCTBYET OTPABISIOIIE HA
OKPY KAIOIYIO CpPedy, a TakKe MOXKET OBbITh HCIOJIb30BAaH MOBTOPHO B 0OoOjee MPOCTHIX
SKCIUTYaTALMOHHBIX YCJIOBHUSX (HAPUMED, Ha MOIBE3AHBIX HIIH CTAHIIMOHHBIX MYTSIX).

KoMOuHaIMsi TONBKO KPYMHBIX W MEJNKHUX (Dpakiuil 3amoyHsAeT MyCTOTBI MEXKAY
3epHaMH IeOHsS B OrpaHMUYEHHOM OOBEME, Tak Kak HMX TabapuUTHBIX XapaKTEPUCTUK HE
XBaTa€T Ui 3alOJHEHUs MyCTOT MeXIy KpymHbIMH ¢pakuusivua. g nmygmei
3aIOJTHAEMOCTH CBOOOIHOTO MPOCTPAHCTBA NOOABISIOTCS MPOMEXKYTOUHbIE (ppakuuu meOHs
45 — 50 mm; 40 — 45 mm; 30 — 40 mMm; 25 — 30 My, B konmuectBe Macc.%: 15 —30; 13 — 20;
20 —32; 5—15; COOTBETCTBEHHO, KOTOpPbIE OBLIM PACCYNTAHBI HA OCHOBE JBYX HHTEPBAJIOB
YHUCJIOBbIX KOJIMYECTBEHHBIX 3HAUEHUN KPYMHBIX W Menkux ¢pakuuii, ¢ y4érom

k03¢ puLmeHTa HEOTHOPOAHOCTH IEOHS.



O06BéMm mycToT y OaymacTHON NMPU3MBI, CIOKEHHON M3 Pa3NUYHbIX (pakuui, obnamaer
OOJBLINM KOJIUYECTBOM ITyCTOT, YeM IeOeHb, CIIOKEHHBIH U3 OJHON JINIIb MEJIKON (ppaKkLnu.

Takass koMOumHamusi (pakuuii 3epHOBOrO COCTaBa LIEOHS TO3BOJIMIA YBEJIUYHUTH
KOJIMYECTBO TOYEK KOHTAKTA, YTO CHU3WJIO 3HAUEHUS HANPSDKEHUH B TOYKAX KOHTAKTa 3E€peH
¢bpakumii mebHs, a TakkKe MOBBICHIO Ae()OPMALMOHHBIE M NMPOYHOCTHBIE XapaKTEPUCTUKH
0annacTHOM MPU3MBL.

Hanuuue B 3epHOBOM cocraBe IeOHs (pakiuu ¢ pasmepamu 3epeH meHee 10 mm
00yCJIOBJIEHO TeM, YTO B MPOLIECCe MPOU3BOACTBA, a TAKXKe MPU TPAHCIIOPTHPOBKE MIEOHS 10
MECT VKJIAJKU HEBO3MOXKHO JOOUTBCS WX OTCYTCTBHS, TaK KakK IMOJ BHUOpPALMOHHBIMH
BO3JICHUCTBHSIMU TMPH TOCTaBKE IMIEOHS K MECTY SKCIUTyaTallMHd MPOUCXOIUT HE3HAYHTEIbHOE
UCTHPaHUE U Pa3pyLICHHE 3ePEH IeOHs.

Kpome TOro, crout OTMETHTb, YTO B paMKax 3asBJISIEMOrO H300pETEHMS,
neopMarMOHHBIE XapaKTEPUCTHKH OAJJIACTHOM MPHU3MBI, XapaKTEPH30BAIHCH MPH ITOMOIIH
3HAYEHUs] CEKyLIero MonyJisi nedopMaruy, KOTOpble ObUTM TMONYYEHBI MPU MAaKCHMAaJIbHO
JIOMYCTUMOM JIaBJICHWH IOMajbl Ha OamiacT OT NOABM)KHOTO COCTaBa, KOTOpPOE B
COOTBETCTBHM C HOPMATHUBHBIM JIOKYMEHTOM B JKEJIE€3HOAOPOXHOH 00JacTH TEXHHKE
coctaBnsier 325 klla (Meronnka OLEHKH BO3AEWCTBHS MOABIKHOTO COCTaBa Ha MyTh IO
yCIOBHAM oO0ecredeHns Haa&KHOCTH, yTBepkaéHHas pacnopsbkeHueM OAO «PXK]I» or
22 nexabpsi 2017 r. Ne 2706p).

Ilpu sTOoM 1y 3asBisieMOll OayIACTHOM MNPHU3MBI JKENE3HOAOPOKHOIO MyTH, C
YKa3aHHBIM BBIIIE 36PHOBBIM COCTaBOM LIEOHs MOJY4YEHHBIN CEeKyIUH MOAyJb aedopmannn
OannactHOI npusmbl coctaBui He MeHee 80 MlIla npu BepTukaabHOM naBneruu no 325 klla,
YTO YKa3bIBAET HA MEHbINEE KOJUYECTBO MEPEeMEIICHUs 3epeH LIeOHS MOJ HAarpy3Koi, Io
CPaBHEHUIO C U3BECTHBIM YPOBHEM TEXHUKH.

Pesynbprarel monyueHHblE B XOA€ MPOBEACHMSI SKCIEPHUMEHTOB, MOATBEPKAAIOINNE
JaHHbIE YTBEPKIEHHUE, PUBEAEHBI HIDKE.

Takum  00pa3oM, OCHOBHBIMH  IOJIOKHTEIbHBIMUA 3P (PeKTaMu  3asBISIEMOTO
M300peTeHHs], TOCTUTAEMBbIMHU 33 CUET BKJIFOUEHHS] B COCTAB OAJIJIACTHOW CJIOS KOMOWHALUU
Pa3IMYHBIX (BpaKIUil MEeOHSI, SBISIETCS:

- YBEJIMYEHUE KOJMYECTBA TOYEK KOHTAKTa MEXAYy 4YacTULAMH, YTO MPUBOAMUT K
CHIDKEHHIO a0CONIIOTHOrO 3HAYEHMs HAINpPsDKEHWH B WX TOYKAX KOHTakTa M Oonee
PaBHOMEPHOMY pacHpeeIeHUI0 HalpsKeHUIH;

- YBEJIMUYEHUE nepOopMaLnOHHBIX XapaKTePUCTHUK OanacTHON MIPU3MBI

FKEJIC3HOAOPOXKHOI'O IMyTH,



- CHIDKEHHUE TIepeMEIeHIH 3epeH, Apyr OTHOCHUTENIBHO Jpyra B TOJINE OaIaCTHOTO
CJIOSI, YTO MPUBOIUT K YBEJIUUEHHUIO TOJTOBEYHOCTHU MPU HKCIUTYyaTAH OaJTaCTHON IPU3MBL,

- YBEJIMUEHHUE YAEIbHOIO CLEIICHHs 1Ie0Hs, YTO MOBBILIAET CONPOTUBIIEHHE BBIOPOCY
HKEJE3HOJOPOIKHOTO My TH.

Kpartkoe onucanue yeprexei

CymHOCTh 3asBIsIEeMOro H300peTeHusi, OalacTHOH IpPU3MBI JKEJIE€3HOAOPOIKHOTO
NyTH, MOSICHSETCS HUKECIISAYIOLIUM OMMCAHUEM U WILTFOCTPALMSAMH, Ha KOTOPBIX MOKA3aHO:

@ur. 1 — npencTaBiIeH BHEIIHUI BU OAJIACTHOM MPHU3MBI.

@ur. 2 — mpeACTaBIeH BU YCTAHOBKH ISl IPOBENEHUS TPEXOCHOTO CXKATHUS.

@ur. 3 — nmpencTaBieHa aMarpamMma, OToOpakaroias CpaBHEHHE TOYEK KOHTAKTa
3epeH Ie0Hs sl pa3HbIX (PPAKIHMOHHBIX COCTABOB OAJIIACTHOM MPU3MBI.

OcymecTBieHue u3odpeTeHust

Ha ¢urype 1 mpencraBneH Buj OaiiacTHOW MPU3MBI, C yKa3aHUEM €€ COCTaBHBIX
3JIEMEHTOB.

Tak OammacTHass mnpu3Ma COCTOMT M3 ABYX OTKocoB (1), mommep:KuBaroIux
OayacTHYI0 TPU3MYy OT pAacION3aHusl B IIONEPEYHOM HANPABIEHUH, IBYX Iuied (2),
YIIEPKUBAIOIIHUX PENbCO-IIMAIBHYIO PEIIETKY OT IMONEePevHbIX AehOopMalyii, MOAMINAIEHOTO
ocHOBaHUsA (3), HA KOTOpOe omupaercs Immana (4), yka3aHHbl€ Y4aCTKHU COCTOSIT U3 LIeOHsS
3asIBJISIEMOTO 3€pPHOBOTO cocTtaBa (5), mpu 3ToM OaljacTHasi MpH3Ma pacrojiaraercsi Ha
OCHOBaHUH (6).

B nonreep:kaeHne 3asdBISEMOr0 TEXHUYECKOTO pe3yJbTaTa, 3aKIIOYAIOLIErocs B
NOBBILIEHUH YAEIbHOIO CLEIJICHUS C OJHOBPEMEHHBIM YBEIHYEHHEM OOBEMHOTO WU
KacaTeJbHOr0 MoayJied aedpopManuu 3a CYeT MaCCOBO-TADAPUTHBIX XapPAKTEPUCTHK
3epHOBOr0O (TPaHyJIOMETPUYECKOr0) CcocTaBa OaJIaCTHOM MPU3MbI, ObUIM TPOBEIACHBI
UCTIBITAHUST METOIOM TPEXOCHOTO CKaThsi O0paslioB 3€PHOBBIX COCTaBOB  IIEOH.
UCTIONIb3YEMbIX B KOHCTPYKLUH 3asBISIEMOI OayjlacTHOW MPU3MBI, & TAK)KE COCTABOB IIEOHS
W3BECTHOT'O YPOBHS TEXHUKH.

ITon ynmenbHbIM cueruieHueM 1mebHs (rpyHToB) (¢, klla) mOHMMaercs mapameTp
NPSIMOH 3aBUCHMOCTH CONPOTHBJIEHHS 1EeOHS (TPYHTOB) Cpe3y OT BEPTHKAJIBHOTO JABJICHHUS,
OTpeneNsieMblil KaK OTpe30K npsiMoii Ha ocu opanHaT (Bonabipes I''I". MeToas!l onpeneneHus
MeXaHHMIeCKuX CBOUCTB TpyHTOB. CocrostHue Bompoca.. moHorpadwusi / I'T". Bonneipes. —
ITenza: III'VAC, 2008. — 696 c.).

KacarempabpiM Mopysiem nedopmanuu (£, MIIa), siBisiercs XapakTepuCTUKa MEeOHs

(rpyHTa), KOTOpasi OIMCBIBAET €ro CXXMMAaeMOCTh W CBS3BIBAIOINAS HANPSDKEHUS C



nepopmarmsimu (bonneipes I'I'. Mertonsl omnpeneieHus MEXaHHYECKUX CBONCTB T'PYHTOB.
Cocrosinue Bonpoca: moHorpadusi / I'.I". Bongsipes. — Ilensa: IITYAC, 2008. — 696 ¢.).

Cexymum  moxynem  paedopMainiil  sIBJISETCS  NPUpPALIEHHE  MEXaHUYECKOro
HANpPsDKEHUs], BBI3BIBAIOIIEE €IUHUYHOE INPUpALIEHHe OTHOCHTENIBbHOM nedopmauuu LeOHs
(TpyHTa) COOTBETCTBYIOLIEr0 BuAa (CABHra, JUHEHHOTO WM OOBEMHOIO CXKaThs) H
paccuuThIBAEMOE KaK OTHOLIEHHE MPUPALIEHUs MPUJIOKEHHbIX HANPSIKEHUN K BO3HHUKIIEMY
npu 3ToM oliemMy mpupaiieHuo aedpopmaruii medHs (rpynra) (boaneipes I''I'. Metompr
OTIpeNeNIeHUs] MEXaHU4YeCKHX CBOHCTB rpyHTOB. CocrosiHue Bompoca: monorpadpus / I'.T.
Bongeipes. — I[ensa: II'VAC, 2008. — 696 c.).

Monynbe obwémHol nedopmanuu (K, MIla) — xapakrepuctuka naehopmMupyemMoctu
meOHs1 (TpyHTa), oOmpeAenseMas OTHOLIEHUEM CpPEJHEro HOPMAJbHOTO HAMPSIKEHUS K
oobémuoit nepopmammu ('OCT 12248.3-2020 TI'pyntel. OmnpeneneHue XapaKTEPUCTHK
NPOYHOCTH U AePOPMHPYEMOCTH METOAOM TpéxocHoro cxkartus. —M: CranmapTua(pOpM,
2020. -31c.).

HcnpiTanus 1O OMPEAETICHUI0 NMPOYHOCTHBIX M J1e(pOPMALMOHHBIX XapaKTEPUCTHK
POBOAWINCH Ha cucteme m3mepureabHoil « ACUC 2017» (HOMep CBUIETENbCTBA O TIOBEPKE
C-BM/01-02-2022/128275803 ot 1 ¢espans 2022 roga).

Ha ¢urype 2 npencrasieH Bua yCTAaHOBKM JJIsl IPOBEACHUS TPEXOCHOTO CHXKATHUSA, e
7 — ocHOBaHHE KaMmepbl, 8 — kopmyc kamepsl, 9 — mrok; 10 — oOpaszen B obonouke; 11 —
BepxHUM wwTamr;, 12 — HwkHMW wmramn, 13 uw 14 — MarucTpanu CUCTEMBI ApPEHaXka
(COOTBETCTBEHHO), U3MEPEHUsI MOPOBOrO NIABJIEHUS M NMPOTHUBOAABJIEHUs, 15 — Marucrpaib
JIaBJIEHUs B KaMepe.

MeTon TpEXOCHOTO CKATHUSI 3aKJIOYAETCS B TOM, YTO Ha OOpasel, MOrpy’KeHHBbIH B
3jacTU4HY0 00osouky (10) mpukiagpiBaeTcs MocTossHHOE OOkoBOe namyeHue (16), a depes
BepxHui mTamn (11) mpukianbiBaeTcsi BepTUKAIbHOE paspywiaromast Harpyska (17). ltok
(9), coennnrénHbIN ¢ BepxHUM mTamiioM (11), pukcupyer BepTUKATIbHBIE MTEPEMEINEHUs, a B
Marucrpanu namieHus: kamepbl (15) HaxomuTcst matumk (HE TOKas3aH), (PUKCHUPYIOIIUN
U3MEeHEeHne O0BEMa KUIKOCTH B Kamepe. B COOTBETCTBHM € MOJYYEHHBIMH YHCIOBBIMH
3HAYEHUSIMH M3MEHEHHs] O0BEMa JKHUAKOCTH, a TaKXKe BEPTUKAIbHBIX NEepEeMELIeHHH
OTIPENENSIOTCS TPOYHOCTHBIE H  nedopmaunoHHble XapakTepuctuku (cormacHo ['OCT
12248.3-2020).

3epHOBOI1 cocTaB ImeOHs 3asBisieMON OaJNIACTHOM MPU3MBbI ObUT COCTABIIEH C YIETOM
k03¢ puLMeHTa HEOTHOPOIHOCTH CHIMTYYHX TEJl.

Cornacuo (I'" M. Hlaxynsian, YKenesnopopoxkHslii yTs, M.: Tparcropt, 1969. - 536

c.) k03(p}UIUEHT HEOTHOPOAHOCTH — 3TO  BEJIMYMHA, OIHUCBHIBAIOINAs  3€PHOBOMU
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(rpaHynOMeTpUYeCKHi) cocTaB chimydero tena. Ompenernsiercss NaHHAas BENHYMHA, Kak
OTHOILIEHUE JIMHEHHOr0 pa3Mepa 4YacTull, KOTOPbIX MO Macce coxepxkurcs MeHee 60 % k

JMHEWHOMY pa3Mepy 4acTull, KOTOPbIX M0 Macce MeHbiue 10 %:
Dy

Jlst Toro, 4ToObl Menkue 3épHa 1eOHs He 3aIOJIHSUTN ITyCTOThI, KOTOPBIE BBITOJIHSIOT
APEHUPYIOLWYI0 M aKKYMyJSATUBHYIO (QYHKIHMH, KO3(PPHULUEHT HEOTHOPOIHOCTH HOJDKEH
HaxomuThes B npenenax ot 1 po 3 (UIC CODE 719 R Earthworks and track bed for railway
lines, International Union of Railways, 2008. - 117 p.).

ITpy uCHBITAHUAX 3E€PHOBBIX COCTABOB LICOHS 3asBJIsIEMON OajUIaCTHOH MPH3MBI U
U3BECTHBIX U3 YPOBHS TEXHHUKH HCIOJB30BAIUCH CICAYIOLINE COCTABBI LIEOHS.

A. 3epHoBoii coctas 1, B Macc. %:

dpakuus medHs 63 — 80 mm 0 — 3 %,;

dpaxus medHs S0 — 63 mm 0 — 32 %;

dpaxuus medHs 40 — S0 mwm 35 %,;

dpaxus mebHs 31,5 — 40 mm 50 — 29%,;

¢dpaxuus medHs 22,4 — 31,5 mm 13 — 1 %;

BECb OCTABIIUICS MAaCCOBBIN 00BEM MeHee 22,4 MM.

b. 3epHoBoii coctas 2, B macc. %:

¢dpaxuus medHs 38 — 50 mm 0 — 10 %;

dpakuus mebHst 25 — 38 mm 20 — 45 %,

dpakus mebHst 19 — 25 MM 65 — 45 %,

dbpaxus medHs 10 — 19 mm 10 — 0 %;

BECh OCTABLIMICS MacCOBBINH 00bEM MeHee 10 MM.

B. 3epHOBOIT cocTaB 3 (COryiacHo 3asiByIsieMOro u3o0pereHus), B Macc. %:

¢pakums S0 — 63 mm S — 15 %;

dbpakums 45 — 50 mm 15 — 30 %;

¢dpakums 40 — 45 mm 13 — 20 %;

¢dpakums 30 — 40 mm 32 — 20;

dpakums 25 — 30 mm 15 -5 %;

dpaxums 20 — 25 mm 8 — 5 %;

¢dpakmms 10 —20 mm 10 -5 %

BECh OCTABIIMICS MacCOBBIN 00BbEM MeHee 10 Mm.

B  pesynbraTe MpOBEAEHHBIX  MCIBITAHWH  OBUIM  TOJNYYEHBI  CIEAYIOIINE

SKCIIEpUMEHTAaJIbHbIE JAHHbIE, ITPECTaBIeHHbIe B Ta0Inuax 1 — 3.
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[TockosbKy, 3asBISI€MbIIl TEXHUUECKHH Pe3yJIbTAT JOCTUTAETCS KOJHMYECTBEHHBIMHU
3HAYEHHSIMU, BBIPAKCHHBIMH B BHAE HMHTEpPBAJIa HENPEPBIBHO HM3MEHSIOLIMXCS 3HAUYCHHH
napameTpa (MaccoBO-raDapUTHBIMU), TO 3HAUEHHUS TMPOYHOCTHBIX U Je(POPMAI[MOHHBIX
XapaKTePUCTHK  ONpEeNeNsuIuCh sl TPeX  TOYeK:  MHHUMAIBHOTO,  CPEIHEro
(TPOMEKYTOYHOT0) M MAKCHMAJIBHOTO 3HAYEHUsI KXKIOTO U3 MHTEPBAJIOB IIAPaMETPOB.

Tabmuua 1 — npoyHOCTHBIE M AehOPMALMOHHBIE XapaKTePUCTUKH eOHs (TPyHTA) I

MUHHMAJIBHBIX 3H3‘-I6HI/II>1, MACCOBBIX ITAPaAMETPOB 3CPHOBBIX COCTABOB IJ.IG6HH.

Hccnenyemplie cocTabbl Tlpoumoctiyte JedopmannoHHbIe XapAKTEePHCTHKH
mebHs 0aJ1JIACTHOM XApAKTECPHCTHIH
MpHEMb c, klla Eian, Mlla K, MIla
3epHOBO# cocTas 1 50,1 52,845 95,464
3epHOBO cocTas 2 20,3 79,1 85,22
3epHOBO cocTaBs 3 85,1 103,5 112

CornmacHo mpencraBieHHbIX B Tabiauume 1 SKCHEPUMEHTANIBHBIX JAHHBIX IS
MHHHUMAJIbHBIX 3HAU€HHUI, MacCOBBIX IaPaMETPOB 3€PHOBOrO COCTaBa IEOHS CIEAyeT, YTO
yaeNbHOe clerieHne (C) 3epHOBOro coctaBa MIeOHS TOJ HOMEpPOM 3 (3asBJIIEMOTO
usobperenust) cocrasisieT 85,1 kIla, uto Gosbiue B 1,69 u 4,19 pas, yem yaenbHOE CLETICHHE
(c) 3epHOBBIX cOCTaBOB INeOHS W3BECTHOIO YPOBHSA TeXHUKH (coctaBbl 1 u 2
COOTBETCTBEHHO).

Taxxke HammydmmMu neGOpPMALIOHHBIMU CBOHCTBAMM O0JIalaeT 3€PHOBOH COCTaB
mebHst 3 (3asBsieMoe M300peTeHne), y KOToporo kacatenbHbiidi MonyJib nedopmanuu (Egan)
cocraBun 103,5 MIla, uto 3HauMUTENBbHO OOJNBLIE, YEM Yy HM3BECTHBIX M3 YPOBHS TEXHHKH
3€PHOBBIX COCTABOB | U 2, 3Ha4Y€HMsI KOTOPBIX PABHAJIUCH COOTBETCTBEHHO 52,8 n 79,1 MI]a.

Kpome Toro, monyne o0béMHOM nedopmarun (K), xapakTepusyromuil nepeMerneHus
meOHsT He TOJBKO B BEPTHKAJIBHOM HAMPABJICHUH, a TAKXKe B MPOJOJHHOM H IOIMEPEYHOM,
OKa3aJiCsl 3HAYUTEJbHO BbIIE 3HAYEHWH 3€PHOBBIX COCTaBOB ImeOHs (coctaBbl | u 2

W3BECTHOT'O YPOBHS TeXHUKH), a UMeHHO 112 MIla, mpotus 95,46 u 85,22 COOTBETCTBEHHO.

Tabmuua 2 — mpo4YHOCTHBIE U IeOPMALIMOHHbBIE XapaKTEPUCTHKH IeOHs (TPyHTa) IS

MPOMEXYTOUYHBIX (CPEAHNX) 3HAYEHNUH, MACCOBBIX NTAPAMETPOB 3€PHOBBIX COCTABOB IEOHS.
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IIpounocTHBIE

Hccnenyembie cocTaBbl HedopManoHHbIE XAPAKTEPUCTUKH
XaAPaAKTePUCTHKH
me0Hs 0a/IaCTHOH
HPHMET ¢, kIla E san» M2 K, MIla
3epHOBOIi cocTas | 47,2 64,25 83,72
3epHOBOI cocTaB 2 27 472 69
3epHOBOI cocTaB 3 88,9 72,13 81

CornmacHo mpencraBieHHbIX B Tabiauume 2 SKCIEPUMEHTANBHBIX HAHHBIX IS
MaKCHMaJIbHBIX 3HAYEHHH, MAaCCOBBIX MapaMeTPOB 3€PHOBOTO COCTaBa LIEOHS CIEYET, YTO
yaenbHOe clerieHne (C) 3epHOBOrO cocTaBa MEeOHS TOJ HOMEpPOM 3 (3asBJIIEMOTO
uszobperenusi) cocrapysieT 88,9 klla, uto Gombine B 1,88 u 3,29 pa3 yem ynenbHOE CLETICHHE
(c) 3epHOBBIX COCTaBOB MIEOHS M3BECTHOTO YypPOBHS TeXHUKH (coctaBel 1 u 2
COOTBETCTBEHHO).

Taxke Hamnmydmumu neOpPMALMOHHBIMH CBOMCTBAMH 00JIaaeT 3€pHOBOH COCTaB
mebHs 3 (3asgBisieMoe M300peTeHne), y KOTOPOro KacaTeNbHbI MOnyib aedopmaruut (Fiq,)
cocraBun 72,13 MIla, uto 3HauuTenbHO OOJNbLIE, Y€M Y HM3BECTHBIX M3 YPOBHS TEXHHKH
3€PHOBBIX COCTABOB | U 2, 3HAUE€HUSI KOTOPBIX PABHSJIUCH COOTBETCTBEHHO 04,25 u 47,2 MI1a.

Kpowme Toro, monyne o0bémHoM aedopmarun (K), xapakTepusyromuil nepeMerneHus
meOHs He TOJBKO B BEPTHKAJBHOM HAINPABIECHUH, a TaK)Ke B IMPOAOJIBHOM U IONEPEYHOM,
OKa3aJiCsl y 36pPHOBOTO COCTaBa 3 3HAYMTEBHO BBIIIE 3HAYEHHS 36PHOBOTO COCTaBa LIEOHS 2
M3BECTHOIO YPOBHs TeXHUKH, a uMeHHO 81 MIla, npotus 69 MIla.

OnHako, MaKCHMaJIbHOE 3HaUEHHE MOyl 00BEMHON nedopMariy ObUIO JOCTUTHYTO
3epHOBBIM cocTaBoM IeOHs 1, koropoe cocrasmwio 83,72 MlIla, mpu 3TOM 3HaYeHHE MOAYJIS
00BEMHOM nedopMaliiu IS 3asBJIsIeMOro u3ooperenus cocrapmio 81 MIla, 4To BCcero JuIib
Ha 2,72 MIla otnnyaercss OT MAaKCUMaJIbHOIO MOJYUYEHHOTO 3HAYEHUsl 3€PHOBOrO CocTasa |1,
YTO cocTaBisieT MeHee 3 %.

IIpu 3TOM CTOUT y4ecTh, 4TO pedepeHCHbIe 3HAUEHHs] HCCIENYEMbIX MapaMeTpoB,
TAKUX KaK YJEJIbHOE CLEIUICHHE, KacaTeNbHbIH MOAyJb AepOopManuy sl H3BECTHBIX U3
YPOBHSI TEXHUKH COCTAaBOB | M 2 OTJIHMYAIOTCA B pasbl OT 3asABJISIEMOr0 COCTaBa 3, a
ko3 purment oorémuol nedopmarnmn (K) 3asBasieMOro 3epHOBOTO COCTaBa 3 OTIUYAETCS OT
MaKCHUMAaJIbHOTO 3HaUEHUsI 36pHOBOrO COCTaBa | BCero nuuib B npeaenax 3 %, 4TO yKa3bIBaeT

Ha JIyYIIUHA CYMMapHBIH HOJOXHUTENbHBIH 3()(EKT OT NPUMEHEHHUs 3asIBJIIEMOrO 3€PHOBOTO
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cocTaBa IeOHs 3, MO CPABHEHUIO C 3€PHOBBIMHU cOCTaBaMu IeOHs | U 2 N3BECTHOrO YPOBHS
TEXHUKH.
Tabnuua 3 — mpodyHOCTHBIE U Ie(OPMALIMOHHbBIE XapaKTEPUCTHKH 1eOHs (TPyHTa) IS

MaKCHUMAJIbHBIX 3HAUE€HUH, MaCCOBBIX MAPAMETPOB 3€PHOBBIX COCTABOB IEOHSI.

IIpounocTHbIE
Hccaenyembie COCTABDI HedopmannoHHbIe XAPAKTEPUCTHKH
XapaKTepUCTHKH
medHs 0aJIACTHOH
NPHU3MBI
c, klla Eiqn, Mlla K, MIla
3epHOBO# cocTas 1 46,3 59,94 130,1
3epHOBOI cocTas 2 28,7 65,12 97.5
3epHOBOI cocTaB 3 98 74,533 127,66

CornacHO MpeACTaBleHHbIX B TabJHLE 3 3KCIEPUMEHTANIbHBIX JAHHBIX CIENYET, YTO
yaeNbHOE CLeIUIeHne (C) 3epHOBOrO cocTaBa INeOHs 3 (3asBIsieMOro H300peTeHUs )
coctasnsier 98 klla, uto Gonbme B 2,11 u 3,31 pas yem ynenbHOe cueruieHHe (¢) 36pHOBBIX
COCTABOB I€0OHST U3BECTHOIO YPOBHS TEXHUKH (COCTaBbl | U 2 COOTBETCTBEHHO).

Tawke Haunydmumu aepOpMALMOHHBIME CBOMCTBAMH 00JIaaeT 3€pPHOBOH COCTaB
mebHst 3 (3asBisieMoe M300peTeHne), y KOTOPOro KacaTeNlbHbli MonyJib aedopmanuu (Fyg,)
cocraBus 74,53 Mma, 4TO 3HAYUTENBHO OOJbIIE, YeM Y HM3BECTHBIX M3 YPOBHS TEXHHKH
3€pHOBBIX COCTABOB IIeOHS | M 2, 3HAYEHUS] KOTOPBIX PABHSJIOCH COOTBETCTBEHHO 59,94 u
65,12 MITa.

B otHomenun wmoxyas obwvémHONH  nmedopmaumu  (K), xapakrepusyrommii
nepemMelneHrs meOHs He TOJbKO B BEPTHUKAJIBHOM HAIPABJICHHH, a TAK)KE B MPOJOJHHOM H
MOTMIePEYHOM, JIi MaKCHMAJIbHBIX 3HAYeHUI MHTEPBAJIOB MapaMeTPOB MacCOBO-ra0apUTHBIX
XapaKTEPUCTHK CTOUT OTMETHTD, YTO TAK)Ke KaK U JUisl CPEAHUX (TPOMEKYTOUYHBIX) 3HAUCHHI
MOIyJib OOBeMHOW nedopMalvu JJisE  3€PHOBOTO cocTraBa MmedHsS 3 He SBJSUICA
MaKCHUMAaJIbHBIM.

OnHako, Kak yKa3bIBaJOCh BbIIIE (CM TaOIUIY 2) JaHHOE 3HAYEHHE MOAYJIsl OOBEMHOMN
neopMaiu OTINYAETCS OT MAaKCHMAJIbHOTO (3€pHOBOI cocTaB IieOHsl 1) HECylIeCTBEHHO,
IO CPABHEHHIO C IPYTUMH peepeHTHbIMU TOKA3aTesIMU CPABHUBAEMbIX 3€PHOBBIX COCTABOB

meOHsI, TPU 3TOM CYMMAapHBIN MOJIOKUTENbHBIN 3(h(EeKT OT MPUMEHEHHUS 36PHOBOTO COCTaBa
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melOHs 3 (3asBJIIEMOro M300pETEeHHs) SIBJIAETCS JIYYIIUM 10 CPABHEHHMIO C 3€PHOBBIMH
coctaBamu IeOHs | 1 2 U3BECTHOTO YPOBHS TEXHUKH.

[Tony4yeHHble HE3HAYUTENbHBbIE OTJIMYHMS B 3HAYCHUSIX MOAYJIS  OOBEMHOMN
neopMaLuy, KOTOPBIH B TPOLEHTHOM COOTHOIIEHHH COCTABWJIM MeHee 3 %, Mexay
3epHOBBIMH cocTaBaMu 1eOHs 1 u 3, oOyClIOBJIEHbI B MEPBYK O4yepenb MPUCYTCTBUEM B
IepBOM 3E€PHOBOM COCTaBe IIeOHs CBepX KpymHbIX ¢pakuuit (63 — 80 MM) kak 1o
rabapuTHBIM, TaK U 10 MAaCCOBBIM ITOKA3aTeNsIM, OJJHAKO O HEJOCTATKaX TAKOro 3€pHOBOTO
COCTaBa YKa3bIBaJOCh BBIIE, a TaKKe T[OATBEPKICHO 3HAYEHUSIMU peepEeHTHBIX
NoKa3aTesiel, TAKUX Kak yAeJbHOe CLEMJIeHHEe W KacaTebHbIi MOAyJb nedopMaliiy, 4To B
COBOKYITHOCTH C HUMH €T MeHee CTaOMIbHYIO paboTy OayiacTHOHN MpHU3MBbI, BKIOYAKOIIEH
3€pHOBOM cocTaB meOHs 1.

Kpome Toro, cmemyer OTMETHTb, YTO 3€pPHOBOHM cocTaB mmebHsA 3 (3asBisieMoe
u300peTeHne) JIOCTUT CXOXKHUX TOKazareneil Monmyns o0béMHOH nedopmanuu  Oe3
HCTIOJIb30BAHMSI B CBOEM COCTABE CBEPX KPYMHBIX (HpaKLIUii.

Takum o00Opa3oM, MONy4YEeHHbIE B XOA€ HCHBITAHHA IO TPEXOCHOMY CIKATHIO,
SKCIEepPUMEHTAJIbHbIE JAHHBIE YKa3bIBAIOT Ha OOECMeueHHe 3€PHOBBIM COCTABOM LIeOHS 3
UCTIOJIb30BAHHOTO B KOHCTPYKIMH OajUlaCTHOM TpPH3MBI  (3asBIsieMOe H300peTeHue)
MHHHUMAJIbHBIX Je(opMalimii, YTO CHIDKAET pa3pyLICHUs] 3epeH IeOHs, MpenoTBpalias TeM
caMbIM 3arpsi3HeHHe e€ (0aylacTHOH NpPU3MbI) MYCTOT TNPOAYKTAMU COOCTBEHHOTO
pa3pyLIEHHUS.

Kak cnencrBue. coxpaHseTcs Mapo- M BOAO- OTBEJEHHE OT KOHCTPYKLHH
JKEJIe3HONOPOXKHOTO ~ TyTH,  HArpy3KW, JEWCTByOIIME Ha  OajulaCTHYI — NIPH3MY,
pacripenenstoTcsi Oojiee paBHOMEPHO MO BCeMy €€ 00beMy, BO3pacTaeT IOJITOBEYHOCTD
(pecypc) OanacTHOW MPU3MBI MTPH €€ SKCILTyaTaL|H,

JUii TOATBEP)KOCHHS PABHOMEPHOCTH pACHpEAeNieHHs Harpy3ok 1o o0beMy
0anacTHON MpPU3MBbL, KOTOPBIA XapakTepPH3YeTCs yBEIHYEHHEM 4YHCJIa TOYEK KOHTAKTOB
3epeH LIeOHsI 3asBJIIEMOro N300PETeHUsT U M3BECTHOTO YPOBHS TEXHUKH ObLIH MPOU3BENEHbBI
pacyéThl B MporpaMMHOM KoMIuiekce «Altair EDEM».

Ha ¢urype 3 npencrasieHbl pe3yabTaThl PACYETOB TSI 3 36PHOBBIX COCTABOB LIEOHS.

Tak s 3epHOBOTO coctaBa ImEOHA | KOJMYECTBO TOUEK KOHTAKTOB MEKAY 3€PHAMH
mebHst coctaBmio: 114916, nust 3epHOBOro cocrasa meOHs 2: 116855, a ansa 3epHOBOTO
cocrasa medHs 3: 425071.

[Tony4yeHHble pacUYETHBIE MaHHBIE YKA3blBAIOT HA MAaKCHMAJbHOE KOJMYECTBO

3HaY€HUE TOYEK KOHTAKTA y 36PHOBOTO COCTaBa IeOHs 3 (3asBiisieMoe U300peTeHune).
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VYBenudeHne Touek KOHTAKTa MEXAY 3EpHAMU IeOHs CHIDKAET 3HAYSHHs HaNpsDKEHUH
B MX KOHIIGHTpPATOpax, YTO MO3BOJIsieT OoJiee paBHOMEPHO MepenaBaTh HArpy3Ku 1Mo o0beMy
0asIacTHOTrO €05

Taxum oOpa3om, OBLIO yCTAHOBIEHO, YTO OajlacTHAs NMPHU3MA SKEJIE3HOAOPOKHOTO
NyTH C 3asBJISIEMbIM 3€PHOBBIM COCTaBOM IIeOHs, OOJaaloUIMM YKa3aHHbBIMH MAacCOBO-
rabapuTHBIMH TapaMeTPaMH, IO3BOJAET JOCTUYb MOBBIMIEHUS YAEIBHOTO CLETIICHUs
0aynacTHON MPU3MBI C OTHOBPEMEHHBIM yBEJIHYeHHEeM 00bEMHOTO U KacaTesIbHOrO MOAYJIeH
nedopMaLny, KaK CJIEACTBHE MPOMIUTh IOJrOBEYHOCTh SKCIUTyaTallMd OajulaCTHOTO CIIOsI

KEIE3HOAOPOKHOIO My TH.
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MIIK EO01B 1/00

BAJUTACTHASA ITPU3MA KEJE3ZHOAOPOXHOI'O IIYTH

dopmy.Jia uzodperenust

bannactHas npusma >Kene3HOJOPOKHOIO MyTH, XapaKTEpU3YIOIAsCs TEM, YTO COCTOUT
U3 cMecH 1eOHs CIeyIOIIero 3epHOBOro COCTaBa, B Mace. %o:

¢pakums 50 — 63 mm S — 15;

dpakums 45 — 50 mm 15 - 30;

¢dpakums 40 — 45 mm 13 —20;

¢dpakums 30 — 40 mm 32 — 20;

¢dpakums 25 —30 mm 15 - 5;

¢dpakums 20 — 25 mm 8 — 5;

¢dpaxums 10 — 20 mm 10 — 4;

BECh OCTABIIMICS MacCOBBIA 00BEM (pakums meOHs meHee 10 mm,

IPU 5TOM CEeKYIIMH MOAYJb nedopMarmy 0ajlaCTHON MPU3MBI COCTaBIIsIET HE MeHee 80

MIIa npu BepTHKaNbHOM AasBieHuu a0 325 klla.
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BAJUIACTHAA TPU3MA KEJIE3HOAOPOXHOI'O ITYTH

@ur.1

17

dur. 2
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