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OLIEHKA HAJIE2KHOCTH JOPOXKHOI'O IIOKPHITUS ITPU BO3JEACTBUH
MPEJEJIBHON HATPY3KH C MO3UIIUA MEXAHUKH PA3PYIIIEHU ST*

PaccmarpuBaeTcss METOl OLICHKH BEPOSITHOCTH 0€30TKa3HOH pabOThl JOPOKHBIX TOKPBITHH JIECOBO3HBIX
aBTOMOOMJIBHBIX JOPOT BCJIEACTBHE MOSBICHUS TPEIIMHBI ITPEACIbHBIX Pa3MePOB MIPH OJHOKPATHOM IPH-
JIOKEHHH Harpy3ku. B OCHOBY IOJIOKEHBI M3BECTHBIE METOABI MEXAHUKH PA3PYILICHUS, TPUMEHIIOIUECS
paHee aBTOpaMU ISl OLEHKH HAJIEKHOCTH METAIJIOKOHCTPYKIHH. B oTiM4Me 0T KJIaCCHYeCKOT0 MOAX0Aa
3/1€Ch IPENYCMOTPEHO BBIUMCIECHNE HE KOHKPETHOM COCTABIISIONIEH TEH30pa HAIIPABJIEHNUI, @ UHTEHCUBHO-
CTH JEHCTBYIOIIMX HANpsDKEHUH B 1esIoM. BeposTHOCTh 6€30TKa3HOM paboThl ompesesieHa aHATUTHYE-
CKHM METOZIOM JJIsl JTF000T0 33JaHHOI0 3aKOHA pacHpesesneHus. PaccMOTpeHs! U YacTHBIE Cllydau JUIs 3a-
KOHa HOpPMAaJIbHOTO pactpeneneHusi laycca W AByXmapaMeTpUUecKoro pacmpezaesieHus BeiOymnna.
[IpencraBneHHBbIE B CTaThe PE3YIBTATHI MOYUEHBI AJIsI CTATHYECKOTr0 HarpyxeHus. IlpennokeHHbIil Bepo-
SITHOCTHBIH TOJIXOJl MOKET OBITh IIOJIHOCTHIO IPUMEHEH U IS clydasi AMHAMUYECKOTo HarpyxeHus. 1lpu
OTOM BMECTO KPUTHYECKOI'O KOS(b(i)I/IHI/ICHTa MHTCHCUBHOCTH HaHpH)KeHI/Iﬁ B ITIOJIYYCHHBIX 3aBUCUMOCTAX
CJIE/TyeT UCIIONB30BaTh KPUTHUECKUH KOAPPUIINEHT MHTCHCUBHOCTH HAIPSDKEHHUN PU TUHAMHYECKOM Ha-
I'py>KEHHUH.

KuroueBsble ciioBa: npeebHas Harpy3Ka, OJHOKPATHOE BO3JICHCTBUE, BEPOATHOCTh 0€30TKa3HOH paboThI

Jna ommcaHus mpouecca pa3pylIeHHUs JECO-
BO3HBIX [2] aBTOMOOHMIBHBIX JAOPOT MOTYT OBITH
HCIOJIB30BAHBl CTPYKTYpPHBIE JUOO NOIYy3MIIH-
pudeckue mozenu. CTpyKTYpHbIE MOJEIU OCHO-
BaHbBl Ha MaTEMaTHYeCKOM ONUCAaHWUU (UBHKU
Mpolecca HAKOMJEHUs MOBPEXJISHUH Ha OJHOM
AU00 HECKOIBKHX YPOBHSX CTPYKTYpHl [6], [7].
PasBuTne mpoueccoB MOBPEKACHHOCTU 3aBHCHUT
KaK OT BHYTPEHHHUX, TaK U OT BHEIIHUX IPUYUH.
Pazpymienne HOpPOKHBIX OJIEXK] JECOBO3HBIX aB-

Tum I T 11 T 111

TOMOOMJIBHBIX JIOpOT [1] B maHHOM ciydae Oyaem
paccMaTpuBaTh BCIEACTBUE MOSBICHUS TPELUINHBI
MPEJENIbHBIX Pa3MepPOB IIPU OHOKPATHOM IIPHIIO-
KEHUHU HaTrPy3KH.

PackpeiTHe TpEeIIMHBI B TBEPIOM TEJIE MOXKET
OBITH OCYHIECTBJIEHO OJAHUM U3 TPEX H3BECTHBIX
nyteil (puc. 1): mpu HOpMaJbHBIX HaNpPSKEHU-
SIX BO3HMKAET TPEIMHA TUIA «pa3pbiB» (T l),
IpH MJIOCKOM CABHUIE 00pa3yeTcs TpelluHa THIIA
«casury (tun 11), mpy aHTUIIIOCKOM — THIIA «CPE3»
(twm II0).
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Puc. 1. Tunsl pacTpecKuBaHUs

[Ipumem nomnyuieHue, 4TO NpU B3aUMOACHCTBUU
KOJIeCa C TIOBEPXHOCTBIO JIECOBO3HOW IOPOTH pac-
KpPBbITHE TPEUIUHBI MPOUCXOAUT 10 BCEM TPEM MH-
KPOMEXaHNU3MaM B CHILY TPEXMEPHOT O HAIIPSKEHHO-
nedopmMupoBaHHOTO cocTossHUs [3]. PackpsiTne
TPEIINHBI MOKET NPOUCXOAUTH IIPH OXHOKPATHOM
MO0 MUKJIMYECKOM MPUIIOKEHNH HATPy3KH.

[Ipy OnHOKpPATHOM TPHUIIOKEHUHM MOCTOSHHO
BO3pacTaronleil Harpy3ku (Ipu ABM)KEHUH TPaHC-
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TIOPTHOTO CPEJICTBA C HArPy3KOil Ha OCh BBIIIE KPH-
TUYECKOM) YCIIOBHSI pa3pyLUCHHs 3alHChIBAIOTCS
B BUJIE npez[eanoﬁ MOBEPXHOCTH:

HaanMep,
ﬁ l + ﬁ z + & 3 =1, #))
KIC KllC KllIC
rae m,, m,, m., K[C, K“C, ch — KOHCTaHTHI MaTe-

puaina; KI, K”, KllI K03(pPULHUEHT HHTEHCUBHOCTH
HaIIPS)KEHUH 110 COOTBETCTBYIOLIUM TUIIAM PacTpe-
CKuBaHuA [4].

Wnwu B yacTHOM ciydae:
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TJIe O, O, G, — BECOBBIE KODP(OHUIMEHTBI.

[lpu gonymieHUH, YTO PACKPHITHE TPEIUHBI
OCYHIECTBJISIETCS IO TPEeM MexaHu3MaM, Kodg-
(pMIMEHT MHTEHCHMBHOCTH HANpSKEHUH K, MOXeT
OBITH OmpezerneH 1mo GpopmyIe:

K, =Y, (l)oxl, @)

IJI€ 0, — NHTEHCUBHOCTD HaHpH)I(CHI/II/I Y (/) — xo-
3(bc1)HuHeHT VUYUTHIBAIOITAN pa3MephI HOKpLITI/ISI
U BUI AeeKTa; [ — MIIHA TPEIIHHBL

VYcioBue pa3pyiieHUs B ’TOM Cllydae 3aruIineT-
csl B BUJIC:

K>K.. )

3Has KPUTHYCCKHi K03 (QUIIMEHT HMHTEHCHB-
HOCTH HANPsOKEHUH K ., MOXKHO OIPEIEIUTh BEPO-
SITHOCTH 6E30TKA3HOM pa6OTBI P npu npeanono-
JKEHHWH, YTO IUIOTHOCTH PaclpelesIeHUs] BA3KOCTH
paspylLIeHus MaTepuana IOPOKHOW KOHCTPYKLMH
/i (K ) 1 KO3 punnenTa MHTEHCUBHOCTHU HATIPsIKE-
HUU f (K) usBecTHBI. Kpome TOTO, TIPEATIONOKUM
MX HE3aBUCUMOCTB. Torja nckomast (byHKuH;[ orpe-
JIEIUTCS ypaBHEHUEM:

P=Pr{K K >0} ©)

BepositHOCTE TOr0, 4TO KO3()(OUIUEHT HWHTEH-
CHUBHOCTH HANPSIKCHUH HAaxXOIUTCS B HMHTEpBaje

(K,.‘)—%,Kf+%), OTIpENeNsIeTC  M3BECTHBIM

PaBCHCTBOM:
Pr(K? df’ <K, <K°+dTK] £ (KP)aK,. (7)

BeposTHOCTB TOTrO, YTO BSI3KOCTH pa3pylICHUs
K. IpEBBIIIAET HEKOTOPOE 3HAYEHHUE KOO DuLmeH-
T4 HHTEHCHBHOCTH HanpsokeHuit K, | onpenenuTcs
BBIPAKEHUEM:

P=Pr(K >K')= j £ (K (8)
BeposiTHOCTB TOTO, UTO 3HaueHHe ko3 dunHeHTa
MHTEHCUBHOCTH HANPSUKEHUH K 3aKJIIOYEHO B Ma-
noM uHTepBane dK, a BSI3KOCTD paspymienus K, .
TIpEBbIIIACT Koa(b(bnuneHT MHTEHCUBHOCTH Hanpsl-
JKeHHH, 3a/1aBa€MBbIif ’TUM WHTEPBAJIOM, HUMEET BU/T;:

£ (K?)dK, ]:fl (K )dKc. )

Takum 00pa3zom, 3aBUCUMOCTD /Ui OLEHKU Be-
posiTHOCTH 0€30TKa3HOW pabOTHI MPU OJHOKPATHOM
Harpy KeHUH MyTeM WHTETrPUPOBAHUS 1O BSI3KOCTHU
pa3pylIeHNs 3aIUIIETCS:

P= If ) Ifz K (10)

B ciyuae, xorga BeTMUUHBI K u K, . pacnpene-
JICHBI 110 HOPMAJILHOMY 33aKOHY, C MaTeMaTHYECKH-
Mu oKunanusaMu K, Kic u qucrepcusiMu D Dch’
BEPOATHOCTH 0€e30TKa3HON paboTsl P MOKET OHITE

ornpezesneHa mno Gopmyoie:
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Ecin Bennmunnbl K, v K . MMEIOT By XIapame-
TPHUECKOE PaCIpe/IeNeH e Ben6ym1a BEPOSTHOCTh
0e30TKa3HOI paboThI onpeaenseTcs GopMyIIoit:
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i

rie @, 0, — COOTBETCTBEHHO MapameTphbl (OPMBI
W MacliTaba B pacnpeseneHiu KOd(pPUIIUCHTA UH-
TEHCMBHOCTH HANPSKEHUH; o, ., 6, .— COOTBETCTBEH-
HO TTapaMeTpbl POPMEI U MaciTaba B pacrpenene-
HUU BA3KOCTH pPa3pylICHUSI.

[IpencraBieHHble BBIBOJBI BEPHBI ISl CTaTH4e-
ckoro HarpyxeHus. Kputmueckuit xoaddurnment
MHTCHCUBHOCTH HanpsokeHuit K, . ompenensercs
AKCTIEPUMEHTAIIFHO TIPY CTAaTHYECKOM HATpPy KEHHH.
Ha mpaktuke nMeeT OoIbIioe 3HAUYEHHE W yIapHOE
HarpyskeHue. Tak, Mpu JBMKEHUH JIECOBO3HBIX aBTO-
M0E3J10B TI0 JIOPOTe, TIPU TPOe37ie aBTOMOOHIIS uepes
BBICTYI HEPOBHOCTH BO3HHMKAET TMHAMHUUYECKUH yIaap
Ha TIOKPHITUE HAa HEKOTOPOM PACCTOSIHUM 33 HUM,
B pe3yNbTaTe 4Yero Harpys3ka Ha TOKPBITHE 3HAYH-
TENBHO yBENWYHMBaeTcs. B ciydae aumHaMU4ecKoro
HArpy KEHHsI BBIYHCIISICTCS THHAMUYCCKUI K0dPdu-
IIUEHT WHTEHCUBHOCTH HANpPsOKEHWH K, KOTOpbIN

CPaBHUBAETCA C KPUTHUYECKUM 3HAUCHUEM K. 1a-
pamerp K, . SBIISCTCS XapaKTePUCTHKON MaTepHana
onpeﬂenﬂeTcx AKCTIEPUMEHTAIFHO U 3aBUCUT OT CKO-
POCTH Harpy>keHusi. BeposiTHOCTHBIN 1MOX0, U3JI0-
JKEHHBIH BBIIIE, MOKET OBITh TIOTHOCTHIO PHMEHEH
U IS CITydasi TMHAMUYECKOT0 HarpyKeHus [5].
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* PaboTa BBHINOJHEHA MPH TOJICPIKKE MEXyHapoaHOTro npoekta « HoBble TpaHCTpaHWYHBIE pelIeHHs B 00JaCTH WHTEHCH-
(uKaIMK BeICHHS JIECHOTO X03HCTBA 1 TIOBBIIICHHSI CTETIEHH NCTIONb30BAHNS TOIUIMBHON JpeBecHHBI B dHepreTuke» I1T1C
EUCII «Kapenus» B pamkax peannzauuu [Iporpammel ctparerudeckoro pa3zsutus Ilerpl'y na 2012-2016 rr.
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ESTIMATION OF ROAD COATING RELIABILITY UNDER LIMITED LOADS CALCULATED
BY MEANS OF FRACTURE MECHANICS METHOD

The article considers a method evaluating reliability of the logging road coverings in consequence of the extreme size cracks’
occurrences under single load application. The well-known methods of fracture mechanics are used. The authors of the article
used this method earlier to assess reliability of steel structures. In contrast to the classical approach, the calculation of a particular
component of the tensor directions is not considered, instead the intensity of the existing stresses as a whole is calculated. The
probability of a non-failure work is defined by the analytical method for any given distribution law. Some special cases for the
Gauss law of normal distribution and two-parametrical Weibull distribution are considered. The results presented in the article
were obtained for static loading. The probability approach proposed in the article can be fully applied to the case of dynamic load-
ing. Though it should be noted that instead of the critical stress intensity factor in the obtained dependencies the critical stress
intensity factor under dynamic loading should be used.

Key words: limiting loads, single exposure, reliability function

REFERENCES

1. Burmistrova O. N. Povyshenie nadezhnosti i effektivnosti lesovoznykh avtomobil'nykh dorog v usloviyakh Severo-
Zapada. Diss. dokt. tekhn. nauk [Increase of reliability and efficiency of logging roads in the North-West. Dr. tech. sci. diss.].
Voronezh, 2006. 392 p.

2. Petrov A.N,Stepanov A. V. Quality estimation of the logging roads’ maintenance [Otsenka kachestva soderzhaniya
lesovoznykh avtomobil’'nykh dorog]. Povyshenie effektivnosti lesnogo kompleksa Respubliki Kareliya: Materialy tret’ey
respublikanskoy nauchno-prakticheskoy konferentsii molodykh uchenykh, aspirantov, doktorantov [Increase of the forest
complex efficiency in the Republic of Karelia: Materials the third Republican scientific conference of young scientists,
postgraduates, doctoral students]. Petrozavodsk, 2012. P. 33-35.

3. Pitukhin A.V,Petrov A.N. The influence of the coatings’ flatness on the performance of roads [ Vliyanie rovnosti pokrytiy
na rabotosposobnost’ avtomobil’nykh dorog]. Transportnoe delo Rossii [Russian carrying trade]. 2010. Ne 5 (78). P. 71-75.

4. Pitukhin A. V. Veroyatnostno-statisticheskie metody mekhaniki razrusheniya i teorii katastrof v inzhenernom
proektirovanii [Probabilistic-statistical methods of fracture mechanics and the theory of catastrophes in engineering design].
Petrozavodsk, 1zd-vo PetrSU, 1998. 304 p.

5. Pitukhin A. V,Petrov A.N,,Markov V.I,Stepanov A.V.Reliability function estimation method of the timber
road section due to road coating fatigue wear [Metod opredeleniya veroyatnosti bezotkaznoy raboty uchastka lesovoznoy
avtomobil’'noy dorogi vsledstvie ustalostnogo iznashivaniya dorozhnogo pokrytiya). Transportnoe delo Rossii [Russian
carrying trade]. 2013. Ne 2 (105). P. 15-18.

6. Pitukhin A.V. Optimal design problems using fracture mechanics methods / Computers and structures. 1997. Ne 4 (65).
P. 621-624.

7. Pitukhin A. V. Fracture mechanics and optimal design // International journal for numerical methods in engineering.
1992. Ne 3 (34). P. 933-940.

Tocmynuna 6 pedaxyuio 21.10.2013



