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Experimental study on brittleness of glutenite formation
in tight gas reservoir of Songbei area
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Abstract : Taking the glutenite formation in tight gas reservoir of Songbei area as an example , the brittleness characteristics
of glutenite containing different gravel size are studied by performing tri—axial compression tests. Based on the theory of en-
ergy evolution, the influence of gravel size on the mechanical properties and brittleness of glutenite is analyzed according to
the investigation of the characteristics of broken rock and deviator stress—strain curve. Additionally, the acoustic emission
response during the rock being broken process is analyzed. The experimental results of tri—axial compression test show that
gravel size has a significant influence on the characteristics of broken rock samples. Compared with small size (<1 mm)
gravel-dominated rock samples, large size (2-6 mm ) gravel-dominated glutenite samples are sheared and broken at lower
confining pressures with a smaller dip angle of fracture plane. Because of the existence of a large number of weak cemented
gravel interfaces, the rock samples with larger size gravel are usually of lower compressive strength, while the broken pat-
tern is more complex. In addition, the unevenness of the fracture surface leads to a part of the energy dissipated by the fric-
tion of the fracture surface during the failure process of the rock sample. Consequently, the brittleness of the gravel with
larger gravels is lower. Moreover, the interpretation results of acoustic emission show that the proportion of shear events is
higher in small size gravel-dominated rock samples, indicating shear failure tended to be dominant.
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Fig.1 Images of full-diameter core sample
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Fig.2 Broken pattern of two core sample groups with different
gravel sizes in tri—axial compression test
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Fig.3 Deviator stress—strain curves of two core sample groups
in typical tri—axial compression tests at
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different confining pressures
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Tablel Rock mechanical parameters of two core sample
groups at different confining pressures

AR BUE PURSREE SRR Pkt

#i*5  (MPa) (MPa) (GPa) (GPa) e
69.5 16.0 -39.5 0.19
A-1 0 59.6 17.5 -37.4 0.18
60.4 16.8 -34.5 0.15
83.9 18.2 -35.7 0.11
A-2 10 100.6 20.1 -36.5 0.21
110.4 21.4 -36.9 0.18
191.1 28.1 -57.2 0.24
A-3 20 185.1 27.6 -49.6 0.22
201.6 30.1 -37.4 0.2
241.1 33.5 -28.8 0.25
A-4 40 255.4 35.5 -36.4 0.19
239.2 36.8 -43.1 0.24
45.5 17.1 -34.3 0.16
B-1 0 36.9 17.5 -36.1 0.14
49.6 16.8 -34.5 0.19
120.2 239 -15.8 0.25
B-2 10 90.5 25.4 -24.9 0.2
100.4 21.5 -20.6 0.17
176.2 26.8 -6.4 0.23
B-3 20 159.5 24.6 -8.3 0.23
164.7 27.1 -10.4 0.23
200.7 30.3 -4.7 0.23
B-4 40 188.2 29.7 =-5.1 0.21
194.6 31.6 -6.9 0.24
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Fig.4 Schematic of energy evolution during rock deformation
and broken processes
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Fig.5 Brittleness index calculation results of two core sample
groups at different confining pressures

IR HE R A5 1 B S R . > i ph O MPa 3 i 2
20 MPafi, BI{EF 0.87 &M T2 0.27, 4 K
F20 MPa )&, AFEMIMEHE AR AR (B Sh) . Matk+s
B TH A2 B 5 R R YRR AR R N7 T - g AR i
RFFIE—3, X F IR R KR ARk A FHiH 7 B 41
FRER AR R R 2 AR . PR, SR 3
T e 1Y B, BEAE 5o off b S WERD R 19 )
SRR

JAE ME PR PEAN 1R 45 S 3R W JOR AR R A1 23 AR
WERA R MEE B MCAREBEIRTE SR B, KRR 0k
AR BB AR =B A PRI, AT A
M A% 3% B R B A B I A A 2 4k
FED” J b A v S A i e AR () 4 SC, AT e 2385
FUEMNE T . MA SEERD RS 25 P9 e 24 33LA
PLSLE vt & B, SRR RR AT R T AR TR L
TE AR 25 W 5 1T /IR AR BR A7 R =8 B 2 FE 5 T 1 .
— B XULIAERP RS2 T BR A ST T
A ] e I R R B R
24 & GTIm R HFE

AN AR T T RE AR, & A
KA RS F 2 A F &G T, 2
YA FEAE =l R 4 52 55 vh 7R R S SR Y E L 2
(K 6) 5 AR 2L A LB, 7 R SR 1 /0 A g

22, 7 RS 00 25 T A O R T T
20 1140 MPa i, 7 A5 Bk T BT UVROR , 7 % S = AF
FE R AR T A . B AU A REE =
AT AR RN, K P R S g oA T A
HRETE IR, B RORE L TR s =R 25 1F T A
YRR T A A . AR e AT T
AN BRI 2, 2 4 A IR R g
T AP S RO AR B 2 5 it R e
SRR A, 7 AR R 5 P s (1R
Ta) o ARERAET, STOIS1F b7 AR B 5 i
BT By UI s o5 e . IR, i TR
RARBRA BOAFAE AR B 26 4F T, B A AR R B )
FF G O R T AU XU KA AR A 1
WA, STOIOIR S 5 (B 7h) o

20 MPa

0 MPa 40 MPa

10 MPa

B-1
6 ARBEET2HEHFEZHEMER

Fig.6  Acoustic emission location results of two core sample

B-2 B-3 B-4

groups at different confining pressures

4 e

B X A AL B SORD R )2 T J =k s A
S, WIFFEA TR AS R A7 R B R ) A T R 1
ARSI o SCIR A5 R R, AP AR BR A X D IR
A RE R BEIR AR G R A A % 7 S i 9 A R
A AR EE RS20 o JORARBR A 8 R AR T
FFAE R AR 55 25 B kA BT, O/ IVREAR R A O 2R
EE )00 R IR, U I (i 17 g — A P 2%
e i SR A A o ) 28 X EL B /DN o T RE AR T AL ) e



JEGS & AATE B TR Rt 2 e R S B 5 -51-

700
—~ 600 4
\<:
i
& 500
i+
i
= 400
&
300

200 1 1 1 ]

0 10 20 30 40
[ J& (MPa)
a—7H R S

80 -
70k
S
2 g%
i
i
B 50
=
=N

404 —-— A%

- B4
30 1 1 1 ]
0 10 20 30 40
[ H (MPa)

b—BY YT i Lk
B7 ARBEET2HEHERHEHRITER
Fig.7 Statistical results of acoustic emission events of two
core sample groups at different
confining pressures
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