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! Hydraulic Fracturing (HF)
2 Elastic modules
3 Shear wave velocity
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1 Rock Physics Modeling (RPM)

2 Compressional 'velocity

3 Xu & White

4 Differential EffectiveiMeédium (DEM)
5 Jgrstad

6 Self-Consistent Approximation (SCA)
" Wang

8 Lee

® Xu & Payne

10 Zhang

1 Liu

12.Sun

13 Differential Kuster-Toksoz (DKT)

14 Guo

15 Li

16 Machine learning

17 Bulk modulus

18 Shear modulus

¥ Young’s modulus

20 Poisson’s ratio

reioncs (e (Sl (el ) Wl o0 S S

il gledl byl o Sals luctS ols=
ety e buly) 6w S N SawSG 38 (g5l e
cod OYlw g L G K58 ple> 30 ools las
ObetST Pplst p (Lad 5 o) (larme ilises L,
O lnle S oo ol 8 pigy Sl )0 e
L ool o plesS ladse (miim sl e
(e bb S DS 5 bl g Dgldiie (S35e Laul
ol ol Kty b s AR s (il
iy g TSI lesy) gl e aag L
dmilons ol sl ggp ! [ (LS (sla Jgoe
e oS5 SRl FATEN 5 40wl
Ay Lo jffoslinl Liglos Jigloel oo oo (ain
STIER, w0 Sey (DEM) Lol i
o i Joaa g DEMygl (Y433) oK g Poliw g
losy) Tlgal oo s (i 1 (SCA) 75 5l s>
WSy ol Pogdle oS ool loKimanls ;o
3y Jlow Jgdo g (o> (JB jloslitul (V- - +)
Sy glsel ey i ln ] S S S
s a4 pl8 S (Vee ) N ol slerig (Ghyp g
S (59,5 az,lSe el (Brme LTy (o8, 9 Sl
Ol podle I8 sl Gy i 1 S
230,87 38 o3 &l (3 595 2 (V2 2) Moo 5 9



oS 9 e slraislo b oot a8l laicas las
SS9 (plee BN a5 ol i8S A3 13 o
WE ) ol b Jb cad (0515 (o9, o>
Ol Sl (42,0 A G ) (o9 Jb 5l A (a0
ool 5 0095 Hgeis; Shls waw ;3 (5 pate S8
$55gen wslo)) ablie 57 o) e sleatis
P (SEESS (53,53 mea b g (53,95 JuS 5l 5)b]
o dw Jolt clae cpl [V o] 05 i onalive o
ol 0 &5 sl b g leSs (ilem] S8
5 Okl Wile 90 a5 LSy e (o 4 asdllae
Dgbge A0y Aitas (e Shw plyieds Sy
Sl 4l S (Sal glacin I gend Sy wijle
Sl oy, SalKiw slapl 4 a5 col
ol 00 00iel LS Sl Kiw b g ,locs 50
Joee o 0)ls Sglae 8,z 90 Sy Wil Iyl
ol Bee o5 sleo )l (ol o) 5 ST L0
Olse Ol &l o &S (Jlojo ol (B S sl
a bl wsle o 1) Sgpm Wile Gresguslao Lz
Soolus) 59850 0003 Gas 55 5 Gros 8l 59
Olje> 9 il (PP 5o bl 5l B TS
@ cbyoal slacSal S, Jalinas Wyl S
b ooedl 51 DY el ol gt
(2955 saile Sl i, ASEIS0 (kS
@lolid o 51558 Ol Al el 5 o5 jgm o S'g oo
OLS05 58,5 5 g bl oo Lo dcgoe 4.0 5
Jlos 5o Sl 885,51 o] AL a8 canl oais ools ol

D] el oas 43,8 Lo
SSal 5l Ysars 45 Sy g oM S50 slaas;le
g el o] 5 b dasie wileads JuSis ow,
i ol o8 JlS g ally 4 azg b clag
S Sz 0B Gl 3 (Sgpeee S el

! Gassmann model

2 Brittleness Index (BI)

3 Dezful Embayment

4 Underground Contour (UGC) map
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1 Avseth

2 Theoretical models

3 Imperical models

4 Heuristic models

5 Pore fluid models

® Hybrid models
#Inclusion-based model
8 Aspect ratios

¢ Batzle & Wang

10 Wood

11 Voigt-Ruess-Hill (VRH)
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Abstract

Evaluation of the mechanical properties of resenveir rocks is amyessential criterion in determining suitable
points for hydraulic fracturing operations. Meanwhile;3¥eung's modulus and Poisson's ratio are two
mechanical parameters controlling roek dayers: brittleness. These two parameters can be calculated by
performing tests on rock samples in different laboratory conditions (static method) or using sonic and density
log data (dynamic method). The caleulatiomyof dynamic elastic moduli requires shear wave velocity data,
which, despite its great importance, is onlyameasuredin a small number of wells in the field due to the limitation
and high cost of measurement. In‘this study, due t0 the lack of shear wave velocity in the well in question, the
bulk and shear moduli of the'roek were estimated with the help of a carbonate rock physics model. Then, by
calculating Poisson's ratio and Young's dynamic modulus and using the laboratory relationship to convert these
moduli into the staticgstate, the brittlenessyindex was determined, and considering the effective reservoir
parameters, the candidate layerSifor hydraulicfracturing operations were identified and prioritized.
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Keywords: Rock physics, Brittleness index, Hydraulic fracturing, Candidate layer, Elastic modules.






