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HenpaBujibHBIN MOIXO0/
K npeacraBjieHu0 MaTrepuajaa

K orHOIIEHHUAM aBTOpa 1 YUTaTC /I



JTa JeKIUA:

He 00 aHTJINHICKOM fI3BIKE

(oTaeabHast mpoodJIeMa)

Kak npaBuiIbHO H3J1aratb MaTepuaJl



Ocnoenoe npeonosnosicenue COeiaHHOE 30€Ch:

ABTOp MNMAIIECT CTATHIO AJIA TOTI'O

YTOObI €€ NIPOYJIU (He 012 omuéma)



Ocnoenoe npeonosnosicenue COeiaHHOE 30€Ch:

ABTOp MNMAIIECT CTATHIO AJIA TOTI'O

4TOObI €€ NMPOYIH (He 012 omuéma)

Ilpueneuv 6numanue

cmumysiupoeantvb chwnecmH blé paﬁom bl



OcHoenoe npeononioxicenue cOeianHoe 30ech:

ABTOp MNMAIIECT CTATHIO AJIA TOTI'O

4TOObI €€ NMPOYIH (He 012 omuéma)

Ilpueneuv 6numanue

cmumysiupoeantvb chemecmH blé paﬁom bl

C smoi mouku 3penusn, akmyaibHo:

«J1J151 TOro 4TOoO0BbI CTATHA NMPUBJIEKJIA BHUMAHHE
OHA J0/I’)KHA OBLITH MOHATA MaccaMm

Jenun (moouguuuposannuiir)
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Eciu HY;KHBI JIBe HeleJIM YTOObI CTATHIO ITOHATh
YUTATEIb €€ HTHOPUPYET

U on npae
(y Hez20 cB0: IHcu3Hb)
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Tom paxkm, umo Bvr umo-mo ymeeme

Cam no cebe Hukomy ne unmepecen
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B pa6orax [3,5,7.9...] paccmarpuBaiocs .....

JTH AaBTOPHI He MOBTOPSJIM APYr aApyra!

Bam caMuM 110J1e3HO pa3odparbes, KTO YTO CAeIaJl

npoacHum mecmo Baweu paoomot na oowem nanouwagpme



Jeranab: dopmar

Damunusn (200)
Smith (2014)

HauOoJ1ee HHPOPMATHBEH 1JIS1 YMTATEJIA

(eciu OH pazpeutén HcypHaiom)
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Kpome mozo
UZHOPUPOBAHHbBLE ABHMIOPLL — NOMEHUUAIbHbIE
peuenzenmuvl Bawmeu cmamou



Beenenune: Ilocie 0030pa

OO0BSICHUTDH

- B yém HoBU3HA Bamen padorbI

- [louemy 3T1OT 1HIAT BasKEeH
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4. Yrto ciaenyer U3 MOJYYEHHBIX JAHHBIX?
He nmpeyBenyuBaTh
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IloTOoM - BO Bcex deTaasix
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IlepBas CTPYKTYpA JyUllIe

BOJBLIIMHCTBY YHTATEICH HYKEH JIUIIb IEPBLIA KPYT
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BaxnHas yacrtb:

MHoOrue yuTareJiyu JUIIb ero M YMTAI0T

Ocnoenovie pe3yrbmamal (Kpamko)

Ilapametp “A” Bo3pacrtaer ¢ yobiBaHuem “B”

Jlapamerp “C” mouyru He 3aBUCHUT OT.....

IloyeMy BCE 3TO Ba’KHO — CHOBA MOTYCPKHYThH
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CcbL1aliTech HA aBTOpPA pe3yJabrara

(A He Ha YbI0-TO PAdOTY e ITOT Pe3yJabTAT YIIOMSAHYT)

HA cmambio

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

misfitting inclusions, Acta Metallurgica, 21, 571-574

d Hé Hd KHUZcy
Mura (1982) Micromechanics of Defects. Martinus Nijhoff Publ

20e IMom memoo oocyricoaemcs
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To cecblitanTeCch HA HEPEBOI
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a HC HA BCC
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Ecan 1edcTBUTEIBbHO HHTEPEC K BONPOCY YIIAJ B IOCJIeHEeE
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KOMY OHA MOZKCT OLIThH HHTCPCCHA

Jlononnumensnolii Oenegpum maxoi nOCbLLIKU:
YCeTaHOBJIEHHE MMOJE3HbIX CBSA3CH

AJIA BO3SMOKHBIX COBMECTHBIX paﬁoT
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Mechanics of materials
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ﬂ ABJICHHUEC Ha PCAAKTODA.

(HesIBHOE)

IIpuHATH 00JIbIIE CTATEY
(yBestMUMBaAECT 10X0/)
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PLIHOK:
-CTarbM KOTOpPbIE He IPUMYT OCHOBHbBIE KYPHAJIbI

- MHoraa: ajis ObICTPOM MyOInKaAIUH
- UHorma: mo HEMOHUMAHUIO
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NMeeT JIM CMBICJI B HUX NYOJIHMKOBATbHCA?

3aBHUCHUT OT MOCTABJECHHOM 11eJIU

1.UmeeT cMBICJI, €CJIN:
Il1anMpyercs aAMUHUCTPATUBHAA Kapbepa

2. He mMeeT CMBICJIA €CJIN:
HAay4YHasi padoTa MJIAHUPYETCS KAK OCHOBHOE 3aHATHE
Ha JJiMHHON JMCTAHIMU JUCKPEeIUTUPYET
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BbeIiBaloT NCKJIIOUYEHUA

(cbe3abl reo(pu3uKoOB-HePTIHUKOB, 00bIYHO B Texace)

IToaxoasaT KaK nepBbiil KPATKUHU NPENPUHT PAdOTHI
(mocJarb KoJ1Ij1eram)

32 KOTOPBIM J0JI2KHA MOCJIEA0BATH CTAThS B *KypHAJIe
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O MmecTHBIX )KypHaaax (“Tpyasbl ... YHUBepcuTeTa™)
X MaJ10 KTO YUTAET.

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

IIpUHATO CYATATH YTO OHM IJISI ACTIMPAHTOB.
Ho:
KAHIUAATHI HAYK JO0JKHbI ObITH FOTOBbI
K MMOJTHOU NMPO(eCCHOHATIBHOU KU3HU.

Heuamanue ¢ “Tpyoax” Kk neu nHe 2omoeum
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O HanUCaAHUHU peleH3uH

Bonpoc: “3auem s 0onxcen oenamo 3my paoomy?

Ecau Bot cuumaeme ceoa uacmoiro “nayunozo ooma”

To yuacmeyiime 6 noooepicanuu e2o 8 NOpaoKe

Haoo omeepzamb nnoxue cmamou

U noowpamos xopouwiue 60ymMuuBuIMU PEUCHIUAMU



KypHaJ B KoTOpoM BbI nmeuaraerech

MOKeT MONMPOCUTH 2-3 peleH3uu B 0/

Ecaun Bbl He KOMIIETEHTHBI B 3TOH 00J1aCTH, HJIA
OYeHb 3aHATHI — OTBETbTE;

IlocTapaurech peKOMEHA0BATH KOJLJIECTY



Eciau perieH3Ms B OCHOBHOM ITOJIOKHUTE/IbHAS:

He orpannyuBanTech OTIIUCKOU B ABE CTPOYKH

(Torma HesiCHO YMTAJH JU BbI cTarhb10 BOOOI1IIE)

Ilouemy padora Baxxua?
Kak oHa COOTHOCHMTCS ¢ UMEIIUMHUCSH padoTamMu?

Baiu KpuTHYecKue 3aMeYaHud ?
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- Kputuka 10/15kHa 0bITh 000CHOBAHHOM.
Bo3paxeHust - ICHO CHhOpMYJIHUPOBAHHBIMU

- Ecam pe3yabrarbl He HOBBI: /laniTe CCHIIIKHT

- He OoMTeCch pe3KMX KOMMEHTApPHUEB.
PemakTop Bcerga MokeT UX CMATYUTH
(oOpaTHOE — TPYAHO)



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:



4 HHIC OLALTTTITTHIUL LHIAUL  11Hidlily 1'Cotll VUITL 1TTUUCIIO ...dooUlliC 10UVLI UPYIU

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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Iens:

IIpuBJjiedyb BHUMAHME K padoTe

(a He HeTaJIbHOE U3JI0KEHUE PA0OTHI)



Y caymarejer MHOIO APYIUX /AeJI HA KOH(pepeHIInU

HaIlO IIPUBJJICYDb UX BHUMAHMUC

Bam naérca 15-20 Mmunyrt



X BHUMAaHHE MOBEPXHOCTHO

OHM 3aHUMAKOTCH APYTMMH 3a1a4aMHU

(WM IPYruMM acleKTaMu 3a71a4)

He OyayT ype3sMepHO HANIPATraTbCs

yT00BI BHUKHYTH B Bamy patory
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BcnmoMHMTE 0 MOTUBAIIMHU JTOKJIAA-

BbI3BATb HHTCPCC

(a He AeTaJIbHOE U3JI0KEHHUE)



Caauabl He J0JIKHBI OBITH NeperpyKeHHbIMHU

Ciaaijg BUCUT HA JKpPaHe, CpeIHeM,

MCHbLIIIC MUHVTbI

3a 310 BpeMs BOCIIPUHUMAKTCS

JUIIb 3-4 CTPOYKH



Ilpumep nmeperpyKeHHOro cjaanaa
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BaxuHast yacrtb:

HavaJjio mpe3eHTanuu

[pUBJIeYb BHUMAHHUE K padoTe

KapmuHKxamMu
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Heterogeneous Materials

with “irregular” microstructures

not ellipsoids
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3 Crack density parameter: circular cracks

z‘ Not defined for non-circles

crack radius
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O noucke BpeMeHHbIX padoT Ha 3anmajae

AJI 00MEeHAa ONLITOM

IHHOBLIINICHUA KBaJII/I(l)I/IKaIII/II/I



Oovlunoil cuenapuii.

JTlocoL1aorcd 5-10 nucem

-IIpuxoasat 2-3 orkasza. Ha ocrajbHble NOHCbMA

OTBETa BOOOIIEe HET
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—) ITucem goxno 0biTb MHOI'O



910 — 00JIbIIAasA padoTa

Ho ajgbpTepHATUBBI HET



