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Brittleness characteristics and its control on natural fractures in tight reservoirs .
A case study from Chang 7 tight reservoir in Longdong area of the Ordos Basin
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Abstract ; Study of brittleness of tight reservoir and its effect on natural fractures is of great significance to quantitative
prediction of natural fractures in tight reservoirs. This paper summarized more than 20 brittleness testing methods , focusing
on the development and application of brittleness evaluation methods for unconventional oil and gas reservoirs. Moreover,
it also evaluated the brittleness characteristics of tight reservoir and its effect on natural fractures in the Chang 7 tight
reservoir in Longdong area of Ordos Basin. The results show that several groups of high angle structural fractures are
developed widely in intervals of various lighologies in the Chang 7 reservoir in Longdong area. Sandstones show the
highest brittleness , followed by shaly sandstones,and mudstones has the lowest brittleness. The brittleness decreases with
the increase of shale content. On the specific paleo-structure stress background ,rock brittleness controls the development
characteristics and development degree of natural fractures. There is a brittleness threshold, above which high angle
fractures are more likely to develop,while below which it is likely to develop low angle fractures. Brittleness also controls
rock fracturing ability. When brittleness index is large, rock is easier to fracture under the structure stress, resulting in
more fractures. In contrast, when it is low,rock deforms instead of fracturing, thus fractures are poorly developed and even
not developed.
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tectonic units and location of the study area

K 10) , 205 7 52 B i LT 75K =40 S
TERUURE AL ] 20 R 7 a2 4 S 4y
H3IANENERTHART -1 K7 -2.K7-3
INZEET KT =3 N Z TR N A Ak gk
T BLAY B A BRI, DURR T g b AR SR R R R T
JZ AT -2 F T - 1 /NZ TR, i T 1K 1w AR
Wi /b, WA HIZEsss , k8 — R =M arZad
IR - WD R K T R AR B
BAERSRBERE RN T 0.3 X107 pm’ Sy A
REEmAEZ Y ERATURLUG e R LE iR
WCATEA AR R 22 D T L A S h A s 3
HDHIEE S R T, FE X P s SR HT R, 1 7
BB R B 2 AR

2 Wtk re s R B Tk

e P B — A T A S — A R AR
A ARG REEN SRz —, BHE, A CNMETE
()8 SCRIEE B30 A G — Ui, AR ] 1 273 SE Ja A
AN 7 T T MR AT T R R
Morley"™ ' il Hetényi' ™' 5 SCfG 4% o 47 90 1 4 dole 2
Hi 5 N HA OGR4 1AL ( glossary of geology and related
sciences ) & ST S A4 B — b 2, Bk AR il 2 Bl
W 24 AR /> B S 2 AR AR IR (Y . Obert



64 AiME XK R MR

537 &

1 Duvall ™ A H 54k ok % 0 SRR B ok % # 1 R
FIR I 3 3 B J (o 2 A /N e e AR R IR ik 2k
FORHA A R ERT . Ramsay ™ A, S H A N R
PR, E e kAR MEVERIR . Hucka £ Das™ f2
T HTAT B R R, B A e f AR A L
TRHE < AR D S SR | T S TR |y AR 2 S AL R
YT S PR L | [ AR R A N EE S A R
IR K 7 o Goktan ™" AN Mtk 41 5 Mok
S5 A B BAIK Y FL BE (specific energy) o 2R
WAL ot M A Ty SR ML 405 5 DT SR i
INRHEHE AR 2R ARt R AE A B AR AR Bt A
HMEREE INER AR T 7= AR R AR 5 07 ) -5 8Um
IR, TR B 22 4 1 4 T )

FEREHE I R, R TR A S — e S, BT
DA P (1 5 2 Dy i 3% A5 [ 52 JE 20, Honda F1 Sana-

da ™ 3 S XA RESEAT A IR, 32 T T AN A
VLR & 2 S5 (14 Jfs 4 DA 7 5 5 Protodyakonov' ! 2 H 1]
P FR58 28 JOM A0R 9 it 9 1 20 o 0 SR A0 e
P ; Hucka 1 Das™' %o 24 i £ A5 4 4 5 e e 114 07 v i
11T BZE IR SR FH B 5 B R 5K ok B 11 25 57
ARHEHEE & PE A 15 5 — B 19 5 B 4 kL Lawn Il Mar-
shall ' 5 TR Fi7 1 14 A1) FH A8 132 00 067 24400 1k 2 100 A
e 5 2 DO 2 R S T2 0 B T — N AR R 0
FEEE S A MEPE R Fa bR . AT LAUL, BEE A A 1541
AW , IR Z 7 A A& R A Ty 2 T
i) A (s o R 3 A2 ) — AR 2R i 2
o N EERES BAGALS RS o R4S ) IR AR
PRASTRI A H AR 0T 5, 48 T 20 i B e vk Y Oy
BRI TEA YRR Ma PPN B TR
Hb J5T 4 5 1T

=1 HEEARYE(B)HWERAK

Table 1 List of empirical equations for computing rock brittleness
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