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C smoit mouku 3penus, akmyaaibHo:

«JlJ11 TOro 4TOo0BI CTATHA NPHUBJIEKJIA BHUMAHHE
OHA J0JIKHA OBITH MOHATA MacCaMu

Jenun (moougpuuyuposanmwiii)
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Eciin HyKHBI IBe HeleJIH YTOObI CTATHI0O OHAThH
YUTATEb €€ HTHOPpUpYeT

U on npae
(y He20 €80 IHCU3HD)



BBenenue (Introduction): Baknas yacTth!

1. MoruBanus padorbl
2. Kpurnyeckuu 0030p JUT-PbI

3. B 4yem (a) HOBU3HA U (0) BA)KHOCTH PadOThI
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HenpaBuibHas-
1 YMEI0 (npueslK) peuiarb onpeaeJeHHbIM THII 3a/1a4

Bom ewé oona, mozo rce muna

Tom ¢paxkm, umo Bvt umo-mo ymeeme

Cam no cebe HUKOMY He UHmMeEpPeCceH
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B paoorax [3,5,7.9...] paccmarpuBaaocs .....

JTH aBTOPbI He MOBTOPSJIM APYT Apyra!

Bam caMuM 1oJ1e3HO pa3o0parbCs, KTO YTO CAe1aJl

nposacuum mecmo Baweu padbomut na oouem nanowagpme



Jerans: dopmar

Damunus (200)

Smith (2014)

HauOoJ1ee HHPOPMATUBEH J1JIA YUTATE/IA

(eciu oM paspeutén HcypHaaiom)
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JloJ15keH OBITH JOCTATOYHO MOJHBIM

He OrPAHMYMBATHCA PpadoTaMM KOTOpbie BaM yike 3HAKOMBbI

JTO TpedOBaHME OTBEYAET HHTEpecaM YUTaATes

Kpome mozo
UZHOPUPOBAHHbIE ABMOPbL — HOMEHUUAIbHbLE
peuenzenmol Bawmeu cmamou



BBenenue: Ilocie 0030pa

OO0BbSICHUTD

- B 4yém HoBu3HA Bamen padorThl

- [louemy 3TOT 1HIAT BasKEeH
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2. Ecau Takou runore3bl HeT (cOOp HAOJII0deHM i)
ITO HA10 SICHO O0bSIBUTDb

3. OnucaHue 3KCIEePUMEHTOB, B JI€TAJIAX

4. Urto cieayer U3 MOJYYEHHbIX JAHHbIX?
He npeyBeqnynBaTh
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OCHOBHOH TEKCT- €CJIM padoTa TeopeTHYeCcKas

JIBe BO3MOKHBIC CTPYKTYPhI

KoHueHTpHUYecKHe KPyru
CHavaJjia KpaTKo — 4To0 Oyaer
PACCMOTPEHO, KAKUMM MeTOdaMHU

IloToM - BO Bcex JeTajisix

JIMHEHHO
PaccMmoTpum-nipeodpasyemM-

MOACTABUM-II0JY4YUM

IlepBas CTPYKTYpA JyUlle

BOJLIIMHCTBY YUTATEJEH HYKEH JIUIIb IEPBbIM KPYT
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BaxHas yacrthb:

MHorue yurare/iu JUIIb €ro U YMTaKT

Ocnognuie pesyarobmamal (Kpamiko)

1. ITapamerp “A” Bo3pacraer ¢ yobiBaHUEeM “B”

2. IHapamerp “C” mo4YTH He 3ABUCHUT OT.....

IlouemMy BCE 3TO Ba’KHO — CHOBA MOTYEPKHYThH
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Cnucok Jureparypbl

CcbL1alfiTech HA aBTOPA pe3yJabTrara

(A He HA YbI0-TO PadOTY IAe ITOT Pe3yJabTAT YIIOMSAHYT)

HA cmambio

Mori, T. and Tanaka, K. (1973) Average stress in matrix with

musfitting inclusions, Acta Metallurgica, 21, 571-574

d He HA KHUZy

Mura (1982) Micromechanics of Defects. Martinus Nijhoff Publ

20e IMom memoo o0cyrxicoaemcs
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Chnucok Jureparypbl
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Eciau y Bac cepusi pador Ha oaqHY TEMY
TO CCHIJIAUTECH HA OIHY M3 HUX
(Ha mepBYI0, MJIK HA 0030PHYIO)

a HC HA BCC
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Ecju 1eMCTBUTEJIbHO HHTEPEC K BOMPOCY YIIAJ B MOCJIEAHee

BpeMsi, TO — KOMMEHTApPUHU nmouyemMy Bbl ero oxxkuBJisiere
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He Bcerna 0u0MoTe K BHINMUCHIBAIOT OCHOBHbBIE

"KYPHAJIbI

Ho Bbl MokeTe HAUTH CCHIJIKH HA Pa00ThI B HHTEPHETE
Ilocaars aBTOpY Email ¢ npoch00i PUCJIATh CTATHIO

OH MOYTH HABEPHAKA NMPUIILIIET
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PadoraeTr HAa KOPOTKOM AUCTAHIMU

Co eépemenem:
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ABTOP MOCHLIIAET €€ TeM (MHOIrMM!) KoJLIeram
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Jlononnumenvuulii 6eHehum makoil NOCLLIKU:
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MexaHuKa MaTepuaJIoOB:
Mechanics of materials

Int. J. Solids and Structures
J.Mech. Phys. Solids
Int.J.Engin. Sci.

J.Applied Mech (ASME)



Journals:

Traditional < > “Open access”

(momyJiM3m)

/lee mooenu ouzneca



Journals:

Traditional < > “Open access”

(momyJiM3m)

/lee mooenu ouzneca

IliarT noanmucYnKn
(Obuo1IMOMEKN)
ITO 10X01 U31aTeJILCTBA

JlaBJIeHHE HA peaKTopa:
Penyranus s;kypHaJia
(Xopoiliue cTarbM)

Het naBjieHus:
IIpuHATH 00JIbIIE CTATEH



Journals:

Traditional <

> “Open access”

(momyJiM3m)

/lee mooenu ouzneca

IliarT noanmucYnKn
(ObuobUOmMeEKU)
ITO 10X01 U31aTeJILCTBA

JlaBJIeHHE HA peaKTopa:
Penyranus s;kypHaJia
(Xopoiliue cTarbM)

Het naBjieHus:
IIpuHATH 00JIbIIIE CTATEH

Il1aTT aBTOPHI
(MM MX OPraHu3aIuM)

/laBjiecHME HA peaKTopa:
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PuIHOK:
-CTaTbu KOTOpPbIE HE IPUMYT OCHOBHbBIE 5KYPHAJIbI

- UHoraa: 1yd ObICTpor myOIMKaALUH
- UHorna: mo HEMOHUMAHUIO
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NMeeT 1M CMBICJI B HUX IYOJMKOBAThHCS?

3aBMCHUT OT MMOCTABJICHHOM I1€JIM

1. Umeer cMBbICJI, €CJIN:
Il1anMpyercsa aAMUHUCTPATUBHAA Kapbepa

2. He nMeeT CMBICJIA €CJIN:
Hay4YHad padoTa MJIAHUPYETCHA KAaK OCHOBHOE 3aHsITHE
Ha 1jMHHON JMCTAaHIMU JUCKPEeIUTUPYET
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34 KOTOPBIM T0JIZKHA MOCJACA0BATD CTATbhH B )KYPHAJIC
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O MmecTHBbIX )KypHaaax (“Tpyabl ... YHUBepcuTeTa”)
X MaJ10 KTO YHUTAET.

Ha 3anane ux Her - 1axe I'apsapa u MIT ux He uzgaror

IIpMHATO CYNTATH YTO OHU /IJII ACIIMPAHTOB.
Ho:
KaHIUIAThI HAYK J10JI)KHBI ObITH FOTOBBI
K MMOJTHOU NMPO(PEeCCUOHAIBLHON KU3HU.

Ieuamanue ¢ “Ipyoax” Kk neit e 2omogum
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O HanMcaHUM peueH3un

Bonpoc: “3auem s oonsxncen oenamo smy pabomy?

Ecau Bot cuumaeme ceosa uacmoro “nayunozo ooma”

To yuacmeyume ¢ noooepricanuu e2o 8 HOpaoKe

Haoo omeepzamb naoxue cmamou

U noowpams xopouwiue 60ymuuuIMuU PEUCHIUAMU



/KypHai B koropoM Bbl neyaraerech

MOKeT MONPOCUTD 2-3 peleH3uU B Io/1

Ecau Bbl He KOMIIETEHTHBI B 3TOM 00/1aCTH, UJIH
OYeHb 3aHATHI — OTBETbTE;

IlocTapadTech pEKOMEHI0BATH KOJLJIET'Y



Eciau penieH3Msi B OCHOBHOM IOJIOKUTEJIbHAA:

He orpannunBanTech OTIIUCKON B IBE€ CTPOYKHU

(Torma HesiCHO YMTAJM JU BbI cTaThI0 BOOOIIIE)

Ilouemy padora BaxHa?
Kak oHa COOTHOCHUTCS ¢ UMEIIUMUCHA padoTamMu?

Bamu KpuTuyecKkue 3aMme4aHus ?
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Ecau peneH3ust orpuare/JbHast:

- KputHnka 10/1:5kHa ObITh 000CHOBAHHOM.
Bo3paxenus - ACHO cHOPMYJIUPOBAHHBIMHA

- Ecaum pe3yjabrarbl He HOBBI: /laniTe CCHLIKMT

- He OouTech pe3kux KOMMEHTAPHUEB.
PenakTop Bcerma MoxKeT X CMATYUTH
(oOpaTHOE — TPY/IHO)



Ipumep



The paper consists of two parts: (A) many-page review of the
classic approximate schemes for the effective elastic properties of
materials containing inhomogeneities (cracks, in particular) and
(B) explaining experimental results related to specific rock
material (Bakken shale) in the framework of these schemes.

Part (A) does not contain any new material. It presents
well-known facts in rather lengthy way (instead of giving a brief
summary on a couple of pages). Besides being unnecessarily
lengthy, it is full of incorrect references and statements, as well as
unnecessary introductory material of textbook nature. It also
contains statements that are not quite correct, or confusing.

Examples:




1. The statement that "many reservoir models ...assume Isotropic
elastic properties” of rocks. Actually, the fact that cracks and
fractures of non-random orientations are anisotropic is well-
recognized in the rock mechanics community.

2. The sentence “...Eshelby inclusion method is an application of
micromechanics (Mura, 1987, Nemat-Nasser, 1999)...% line 63,
section 1. Eshelby works were written many years before these
cited works! (-as the authors recognize themselves when they
give refs to Eshelby)

3. The concept of representative volume element (RVE) is
attributed to Lemaitre (2005) and Murakami (2012) (??). The
concept of RVE does not need references, but if the authors wish

to include them, they should refer to works of Hill of 1960’s.



11. The rest of the paper discusses experimental data for a specific rock. This is, in my
view, the most valuable part of the paper. Section 4.3 mentions theoretical aspects and,
again, raises questions. First, the definition of the crack density parameter: (a) it is two-
dimensional whereas the data are on 3-D rocks; (b) even in 2-D case, the definition is
not quite right: it assumes — entirely unnecessarily — that all cracks have the same
length /(the authors call it “"area”(?)). More importantly, the authors make a statement
that at (2-D ! ) crack density of 0.3 the material fails - referring to works on aligned
cracks, on random pattern of cracks, on numerical results — it is unclear what exactly
this statement assumes as underlying assumptions. The 0.3-statement clearly cannot be
universal. Importantly: relating fracture phenomena (that are local, and highly sensitive
to factors such as crack clustering — that practically do not affect the effective
properties) to the effective (volume average) stiffness is fundamentally incorrect: this
can be traced to original works on “damage” in the context of creep in metals and are
not easily extendable to the brittle-elastic range of behavior — as has been discussed in
the mechanics of materials literature. The authors seem to discuss the effective stiffness
but call it *damage” — for no reason.

Incidentally, Section 4.3 uses the crack density — rather than porosity — parameter. So,
how does this relate to using porosity as a concentration parameter in earlier sections?

Summary: theoretical part should be condensed to one-two
pages, on results that are actually used (and irrelevant statements
should be deleted). The actual experimental data appear to be
valuable, and they should be the focus of the paper.
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Kak nejiaTh npe3eHTanuu

Iens:

IIpuBJjiedyb BHUMAHME K padoTe

(a He JeTaJIbHOE U3JI0KEHHE PA0OTHI)



Y caymaresjien MHOTO JIPYIHMX eI HAa KOH(epeHI U

HaI[O IIPUBJJICYDb UX BHUMAHHC

Bam paérca 15-20 Mmunyrt



X BHUMAaHHE MOBEPXHOCTHO

OHM 3aHUMAKOTCA APYTMMH 3a/1a4aMHU

(WM APYIrHMH acneKTaMHM 3a/1a4)

He OyayT upe3MepHO HANIPATaThCA

4yT00bI BHUKHYTH B Bainy paoory



YacrTadg omnoOka;

IloKa3bIBAIOTCA 5 CTPOYCK YPABHECHUU

Kak CJaymiaTrcjb MOKCT UX ITOHATD

32 OJJHY MUHYTY, KOTOPYIO CJIAal/I BUCUT HA IKpaHe?



YacrTadg omnoOka;

IloKa3bIBAIOTCA 5 CTPOYCK YPABHECHUU

Kak CJaymiaTrcjb MOKCT UX ITOHATD

32 OJJHY MUHYTY, KOTOPYIO CJIAal/I BUCUT HA IKpaHe?

BcrnoMHHUTE 0 MOTHUBAIIMHA TOKJIAAA-

BbI3BATb HHTCPCC

(a He meTaJIbHOE U3JI0KEHHUE)



Caauabl He J0JKHBI OBITH MeperpyKeHHbIMHU

Ciaaljg BUCUT HA JKpaHe, CpeaHeM,

MCHBLIIIC MUHVTbDI

3a 310 BpeMs BOCIIPUHUMAKOTCH

JUIIb 3-4 CTPOUYKH



Ilpumep nmeperpyxeHHOro cjanaa



Non-Random crack orientations. Anisotropy

Simplest Case:

— t oncrack
Flat cracks (of any shape) f=cons

b=<u"—-u">=n-¢-B

displacement jum
P jump T~ Crack compliance tensor

across crack

circular crack: B = BNnn + BT(I — nn)

normal\( j shear

Crack compliance



Kak npaBujiIbHO moaaTb

Ty sKe HHpoOpMaALUIO?

Pa30eniTe HA HECKOJBLKO MOCJIEA0BATEILHBIX CJIAI0B

KaxkabId — 01lHA MBICJIb
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Simplest Case:

Flat cracks (of any shapes) 7 =const on crack




Non-Random crack orientations. Anisotropy

Simplest Case:

Flat cracks (of any shapes)

e=8":6"+ ZAs(k)




Non-Random crack orientations. Anisotropy

Simplest Case:

Flat cracks (of any shapes)

e=8":6"+ ZAe(k)

|

%[(bn +nb)S]%)




Non-Random crack orientations. Anisotropy

Simplest Case:

Flat cracks (of any shapes)

Average

displacement jump b =< u —u" >=n-¢”-B

across crack T~ Crack compliance
tensor



Non-Random crack orientations. Anisotropy

Simplest Case:

Flat cracks (of any shapes)

displacement jump b =< u —u >=n-¢”-B

across crack T~ Crack compliance
tensor
circular B =Bynn+ By (I — nn)
crack:

normzh\ j shear

Crack compliance
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Youpaiite aeraJju
Hanpumep, B NIOKa3aHHOM CJIaMjIe ellé mpeanojaaraerci:

B3aummnsie nonoscenusn mpeuiun Cﬂy‘laﬁﬂbl

OAHAKO 3TO0 — A€TAaJIb

OHA OMYyLIEeHA

Bama 3agaua:
IIpuBJiedys MHTEPEC K OCHOBHOM H/I€ee

a HE K J1eTaJIAM



BaxuHas yacrtb:

HayaJio npe3eHTanuu

[pUBJIeYb BHUMAHUE K padoTe

KapmuHKaMu
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Heterogeneous Materials

with “irregular” microstructures

not ellipsoids




I ks

igue microcrac

Fati




Cracks

3330

Fatigue microcracks

Crack density parameter: circular cracks

Not defined for non-circles

5 :;;T(i)3

crack radius
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