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Static and dynamic mechanical parameter calibration of tight reservoir
rock mass under in-situ condition
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Abstract ; In order to accurately measure static and dynamic mechanical parameters of reservoir rock mass, establish their
relation and discuss the factors that result in their differences,dynamic and static mechanical parameters of 49 reservoir
rock samples were synchronously measured under simulated in-situ reservoir conditions, with the influences of confining
pressure , pore pressure , temperature and saturated fluids being considered. The results show that static and dynamic
Young’ s modulus correlate well under in-situ conditions. For low permeability reservoir, dynamic Young’ s modulus is
generally greater than the static, and their difference will get greater with the increasing of dense degree. For different
samples , building dynamic and static Young’ s modulus plates based on subdivision of physical properties can greatly im-
prove the relevance and accuracy. Finally ,the dynamic and static Young’ s modulus calibration plates under in-situ con-
ditions are built according to the differences of physical properties between samples from the low permeability reservoir
rocks in Songliao and Ordos basins. The plates not only can be used to establish mechanical parameter field and stress
field of low permeability reservoir rock mass,but also provides more reliable data for optimizing the design of fracturing
parameters and improve the success rate of operation.
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Fig. 1  Test system of dynamic and static mechanical parameters
R

TR AT LS A e T LB ) RBE, B
AT PUANE) 150 KN, f R FLE Al PUBNE) 140 MPa,
A RATRLS NS85 R 2 B A5 A s A5 280, i B A
PRGS04 A A X SR 45 SR R D/ NS B R 2

B IR RN A R AR W — D 2
B IR TR O BT R AR SL g, JT R
J1 8l S SRR A

1) 37 PRI 728 P ) T 32 ok 1) 8 A , 45 381) 649 187 3 17
AR, B O I A TR

P EC A A T W ) 5 T WA ) B AL, 28 2RI LA
LN

E. =o0/¢ (1)
K E, RORHEW B, MPa; o N IE )Y /], MPa; &
RHAERAE , %o .
2) ARG Y DN Bk 5 R R e o 1A s S A
[ E, o
E, = pol(3v, —400)/ (v, - )) (2)
KBy s B, MPasp A A AT EE, o/
em® 5o il o, S BIFRIRBE P EH, m/s

a SRR RS W R %
(RS s ;’;
— —} f& ki :
SEMERE—>, | I [P
4
EBE SR RIR B 28 | o R R G
oA R " \
U fis LA Iﬂhﬁﬁun
1y
) ‘?
R L 2 - \j ! 3
il de 16 % -
&’L&Ti"ﬁﬁ%ﬂ?%\ \
WUARE ! 4

K2 =R

Fig. 2 Three axis autoclave



14 SEBEN A SR AR T B AR R A R ) A sl S S R E 111

S (B JRUE AR R T Ak A R LB g il B A

TR | R ) Bl A RO, AR SE 8 X

eI 49 BRI ARk A SRR Z M A ML INGR | s, A B RIARC G &, 3
AL P B ORREAR DU B . IRE A AR, B R 2 R T AR

x1 TWREEMIWER
Table 1 Results and conditions of test

1.2 BWHER

i [l [/ MPa FLBRE J1/ MPa g/ C BN/ (g em ™) FHEHIELL/GPa B35 ikt /CPa
9-7X 25 20 80 2.52 13.97 23.90
9-7Y 33 20 80 2.53 14. 43 23.99
9-772 41 20 80 2.49 12.58 19. 20

Q1 X 21 18 55 2.56 22.93 44.56

Qlry 27 18 55 2.57 39.30 48.26

Q1 Z 33 18 55 2.51 26.23 36.90

Gl X 20 16 55 2.44 37.27 36.29

GlY 27 16 55 2.53 18.03 19.18

Gl Z 34 16 55 2.54 27.73 43.55
1-1-1 32 20 90 2.45 15.18 27.08
1-1-2 32 20 90 2.51 16.79 32.30
1-1-3 32 20 90 2.53 16. 48 31.38
1-1-4 32 20 90 2.50 19. 02 35.11
1-2-1 32 20 90 2.27 17.98 17. 63
1-2-2 32 20 90 2.26 18. 48 22. 14
1-2-3 32 20 90 2.27 17. 40 21.02
1-2-4 32 20 90 2.24 17.25 19. 64

18 -1 20 10 80 2. 64 19.22 29.77

18 -2 40 10 80 2.67 26. 05 47.20

4807 -1 20 10 80 2.39 14. 48 18. 80
4807 -2 40 10 80 2.33 16. 12 19. 44
39 -1 20 10 55 2.49 22.54 38.45
39 -2 40 10 55 2.47 25.03 40. 40
39 -3 20 10 55 2.52 19. 66 31.51
54 -1 40 10 55 2.51 23.15 32.91
27 -1 40 10 70 2.62 30. 25 47. 47
54 -2 20 10 70 2.47 15. 18 29. 35

3-1 20 10 70 2.25 18.97 28.70

3-3 40 10 70 2.25 19. 10 34.68

4-1 20 10 70 2.59 32.41 40. 81

4-3 40 10 80 2.57 34.18 47.77

6-1 20 10 80 2.53 27.51 31.56

6-3 40 10 80 2.55 36.07 45.77
84 -X 13 5 45 2.61 30.98 40.76
84 - XY 13 5 45 2.62 33.48 43.76
84 -Y 13 5 45 2.62 27.73 43.00
84 -7 13 5 45 2.63 24.91 33.58
153 -X 4 45 2.51 30. 47 41.08

153 - XY 4 45 2.51 33.68 40.20
153 -Y 4 45 2.52 28.10 39.94
153 -Z 4 45 2.47 23.74 29.39
203 - X 10 5 45 2.38 19.71 30. 30

203 - XY 10 5 45 2.39 22.67 29. 94
203 -Y 10 5 45 2.39 21.90 29.75
203 -7 10 5 45 2.36 22.30 26. 50
204 -X 10 5 45 2.47 21.09 32.71

204 - XY 10 5 45 2.47 18. 36 31.71
204 -Y 10 5 45 2.49 16. 80 32.96
204 -7 10 5 45 2.49 16. 50 23.83
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Fig. 3 Relationship of static and dynamic Young’ s modulus with physical porosities
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