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Katyon degisim kapasitesi yiiksek olan illit-smektit tiirii kil minerallerinin sivilarla temas
halinde bulundugunda kimyasal bir etkilesime girdikleri uzun zamandir bilinmektedir. Petrol
endiistrisinde, seyl formasyonlart sondaj iglemlerinden hidrolik ¢atlatmaya kadar uzun bir
zaman diliminde degisik kimyasal bilesime sahip ¢atlatma sivilar1 ve sondaj camurlariyla
temas halinde kalmaktadir. Bu yilizden Seyl gaz/petrol sondaji, sitimiilasyonu ve {iretiminde
basari, sivi1 etkilesiminin seyl jeomekanigine etkisini tahmin etmeye baglidir.

Bu calisma Eagleford Seylinin zamana bagli deformasyonun sivi etkisine gore degisimini
incelemektedir. Depolanma siireglerine bagli olarak seyller 6zgiin igsel yapilart nedeniyle
anizotropik ozellikler gosterirler. UPV (Ultrasonik Pulse Velocity) testleri enine ve izotropik
yonlerde elastic anizotropiyi siddetini 6l¢mek icin yapildi ve Thomsen katsayilari cinsinden;
€ % 21 (P dalgas1 anizotropisi) ve y % 14 (S dalgasi anizotropisi) olarak hesaplandi. Strese
ve sivi etkisine bagli elastic modiiller yeni ve 6zgiin bir yontem olan IDSTD (Inclined
Shear Testing Device) kullanilarak hesaplandi. Suya doygun o6rneklerin dekana doygun
orneklere gore dayanimlarinin degisik ¢evresel basinglar altinda %3,7 varan oranlarda daha
diisiik oldugu gozlendi. Eagleford Seylinin diisiik illit/smektit oraninin sivi etkisinin agiga
ctkmasma engel oldugunu diistiniilmektedir. Sivi etkisinin poroviskoelastik ozelliklere
etkisinin saptanabilmesi icin silirime (creep) testleri kuru ornek, su ve dekana doygun
orneklerde yapildi. Testler sonucunda Eagleford Seylinin her kosulda yiiksek stiriime
deformasyonu gosterdigi goriildii. Suya doygun 6rnek en yiiksek deformasyonu gosterirken
kuru 6rnek en az deformasyona ugrayan drnek oldugu gozlendi. Gerinim (strain) ve zaman
egrileri en iyi sekilde zamanin islii fonksiyonu, € = Br", seklinde karakterize edilirken,
n, striime deformasyonunun toplam deformasyona katkisini ifade etmektedir ve kayacin
stirime egilimin dl¢iistidiir. Bu ¢alismanin sonuglari yatay kuyu dizayni, hidrolik ¢atlatma ve
kuyu sismik analizleri i¢in gerekli girdileri analiz etmektedir.

Anahtar Kelimeler: Eagle Ford, Seyl, Ankonvansiyonel, Poroviskoelastisite, Anizotropi,
Mineraloji

404



67. Tiirkiye Jeoloji Kurultay 14-18 Nisan/April 2014 67" Geological Congress of Turkey

POROVISCOELASTICITY OF THE EAGLEFORD SHALE
DEPENDING ON THE DRILLING MUD AND FRACTURING
FLUID CHEMISTRY

Sezer Sevinc
Sogiitozii Mah. 2180. Cad. No:86 06100 Cankaya/Ankara
(ssevinc@tpao.gov.tr)

ABSTRACT

It is well-known that chemically active clay minerals make shale mechanical properties
highly sensitive when it is in contact with fluids. From the drilling process to hydraulic
fracturing, shale formation is exposed to fracturing fluid and drilling mud with various
chemical compositions. Therefore, a key point of success in shale gas/oil drilling, stimulation
and production is to estimate the effects of various fluids on the geomechanical properties of
shales. This study focuses on the time-dependent mechanical properties of one facies of the
Eagleford Shale and fluid effects on its properties.

Poroviscoelasticity of the Eagleford Shale was investigated under three subjects: anisotropic
elastic properties, stress-dependent poroelastic properties and time-dependent creep
deformation. Shales display acoustic anisotropy that reflects their intrinsic properties due
to their depositional processes. Ultrasonic pulse velocity tests were performed to measure
acoustic anisotropy to quantify the elastic moduli in isotropic and transverse directions.
Inclined Direct Shear Testing Device, enables the quantification of stress-dependent
anisotropic elastic and poroelastic properties of small size shale samples. The IDSTD setup
allows taking acoustic velocities during the loading stages to estimate the stress-dependent
geomechanical properties. The design of IDSTD provides fluid circulation to observe the
effects of different fluids on shale mechanical peoperties and strength. In addition, creep
tests were performed to quantify the poroviscoelastic properties. Dry, and decane and water
exposed shale samples were tested under several confining pressure and axial loading steps.
The magnitude of anisotropy reflected by the Thomsen's coefficients is reaching up to 21%
in € (P wave anisotropy) and 14% in y (S wave anisotropy). Anisotropy of the corresponding
engineering moduli reached up to 28% in E, 19% in G, 14% in v and 20% in Biot pore
pressure coefficient (). The results showed some degree of sensitivity to fluid contact. The
IDSTD tests exhibited that water circulated tests on shale samples have less strength than the
decane circulated ones. The difference is 3.7% for 6.89MPa tests and 3.1% for 13.79MPa
tests in confining pressures, respectively. The low difference is related to low amount of
chemically active clay minerals, illite and smectite.

The Eagleford Shale samples displayed creep behavior for all conditions. Water saturated
sample had the largest creep deformation. Decane exposed and dry tested samples followed
subsequently. Strain and time relation was best characterized by power-law function of time,
€ = Bt", where n determines the contribution of the time dependent deformation to the total
strain, a measure of creep tendency of the rock. The outcomes of this study are essential inputs
for well planning, hydraulic fracturing design as well as wellbore seismic measurements.
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