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Abstract: This paper mainly explores the key physical and mechanical parameters, and fracture initiation pressure
range and distribution characteristics of oil shale in the Wangqing, Nong’an and Huadian areas of Jilin Province.
Comparison and analysis of compressive strength, tensile strength, elastic modulus and Poisson’s ratio of oil shale

in Wangqing. Nong’an and Huadian lead to the finding that the ranges of compressive strength. tensile strength,
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elastic modulus and Poisson’s ratio of oil shale are similar in Wangqing, Nong’an and Huadian of Jilin Province.
The results show that the range of compressive strength of Jilin oil shale is 9 to 30MPa, and the average value is
15. 35MPa; the range of tensile strength is 0.3 to 3MPa, and the average value is 0. 95MPa; the range of elastic
modulus is 0. 22 to 9. 9GPa, and the average value is 3. 1GPa; the range of Poisson’s ratio is 0.2 to 0.5, and the
average value is 0. 33. Calculation of the fracture initiation pressure of oil shale at different burial depth indicates that
the fracture initiation pressures of Wangqing, Nong’an and Huadian oil shale decrease in turn at the same burial
depth. With the increase of burial depth, the fracture initiation pressure almost increases linearly. At last, the
fracture initiation pressure of Jilin oil shale under different burial depth is found as: when d =200m, the range of the
fracture initiation pressure is 0. 5 to 2. 3MPa; when d =400m, the range of the fracture initiation pressure is 1. 0 to
4. 5MPa; when d =600m, the range of the fracture initiation pressure is 1. 6 to 6. 8MPa; and when d =800m, the
range of the fracture initiation pressure is 2.1 to 9. 0MPa. Therefore, it is recommended that the pressure range
should be controlled at 0.5 to 9MPa for the fracture initiation pressure of Jilin oil shale.

Key words: Wangqing, Nong’ an and Huadian oil shale; physical and mechanical properties; fracture initiation

pressure

0 315

21 gt ik, B & Tl £ i 3 B2 R W fin b fig
JRITHFEREABAE H 38 B K. B 2018 48, i FResk
BRI AR, RE R A B 2 E R R . FE A AR TR
(10 5 2 A o A TR R B R T FE A b
V1R A0 S A R U D, PR A A T R 4R
B B R il Dy FE AR AL A% B R R AR B T DU A AL
ST KRB Iy, AR A A Y & Fh 55 b
A B HE AN AT L 8L A A, i L 4x kah ot
IR A R E R AR BRI BT R g S
/b DR 8 T e T ) Ak 5 R R R I BRI RO . R A
N RS RTH T2 174 Sl Sy N e 1 e VAN =
BOMGE M AL T R = MR POk AT
78 AT R RS AR 7 %) UL X v R OR o 1 22
K JESEAR T ARG o I A0 fA] G A | R R Y 4
XSG G BT R P DU TR SRR A T 3R T e U
Ak s T ) S R A

FESE T S 38 H SR B K R 24 AR Ok il
UL 7= A 4 30k Xof 4 7 Y S0 TR SR R A AR K S
B BIRGT R Il A A B R PR o S
Y3 J) 25 PR 5t LA B b ) RV A 2 B AE K )
FERE AR th i EE A,

Mo2011 4E #] 2018 4. ™ FF R, X & I
S0 ok 5 ek S I AR B T AR AR M
2] S 1 1 T DA A 2R M T K ) R OGS
M IUE TS, A SCRE T 5 MR T R % M) —
Hb (A DU S 55 B T 3 PR T DU A B T 2R
B A . RS THR TR R e
MU A B SEAE R L 1, A T 5 R i A 3
B 4 7 0 B ¥ RN 43 A R A

1 B KRR MEAHRENNENFERME S
i

A SR R A ) A R B TR B R R
FEARI o T A B B SR R L B R A
PEBE I AN B Il DU BEAT K ) e 2SI Y A6 4
Yy B8 T3 A T2 B DRI AR G D B B g 2
Jot S5 2 U i DU K 0 TR S0 A T 3 2 1. AR
P HE R A M A N R BIESE, e B A B TR VR
e M) = I ) B S e T O S R U
FlEn S
1.1 B 5 B R 47 56 J3E

A S 58 I A T AR U R SR BT
PLom P BUA AR 1~5,

® 1 EEBTELWERE

Table 1 Uniaxial compressive strength of Wanggqing oil shale

PIE: A0 Bedhdns BB /MPa ¥{EH/MPa
V-1 29. 65

NNt V-2 21. 34 25. 62
V-3 25. 86
H-1 14.48

FATIE H-2 13.19 14. 88
H-3 16. 96

F2 ITERHTERMRNERE
Table 2 Uniaxial tensile strength of Wangqing oil shale

T o ) B i 5 BiHise g /MPa 141t /MPa
V-1 0. 44

iyt V-2 0. 60 0. 44
V-3 0. 29
H-1 1.31

FAT R H-2 3.01 1.81
H-3 1. 10
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Table 3  Uniaxial compressive strength of Nong’an oil shale

&7 1w Beihm's  EhBUEME/ MPa #{H/MPa

Zn

11. 88

Ecy=si] 8.59 10. 90

15. 64
19. 27 17. 44
16. 51

AR

T T i< <<

-1
-2
-3 12.23
-1
-2
-3

R4 RRBTIEBMPAEED 1]

Table 4 Uniaxial tensile strength of Nong’an oil shale

g gy m FE 5 45 BRI A /MPa ¥l /MPa
V-1 0. 50

T2 H V-2 0. 34 0. 46
V-3 0.53
H-1 0. 70

AT R H-2 1.17 0.98
H-3 1.07

x5 ERRRMREREHEEXL
Table 5 Comparison of compressive strength and tensile strength

between Wangqing and Nong’ an oil shale

Hiy X T o 1) PSR B/ MPa U5k EE / MPa
K 14. 88 1.81
TEW EH 25. 62 0. 44
BESRE] 20. 25 1.13
K 17. 44 0.98
e ki 10. 90 0. 46
Yy {H 14.17 0.72
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) BR 2 R o UG L R D L B R 200 25
MPa; $i 758 BF A8 FilJ& 0. 3~3 MPa, {8 2 1. 13
MPa, &40 00 4 B HTH 5k BE 1Y 3 Fl 2 9 ~ 19
MPa, ¥J{E & 14. 17 MPa; HrHi s B 1916 Bl & 0. 3~
1.2 MPa,¥J{f J& 0. 72 MPa, {HJ&. Vi il 7 5 7K
=3 Lyl 1 N WA S8 A N i = 7 eyl [ RS 1WA
JE A I T A KT J2 B 1) ) B R R R F A
J2 37 18] (AT 5

HEAR) Y DL 19 B 8 BE L P Pr i B RRO(E AN 3R 6
FiR

F6 HEWHTERERRE. HHEED

Table 6 Compressive strength and tensile strength of Huadian oil shale
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MPa, HWE 1./ 2 fix.
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Fig.1 Maximum, minimum and average compressive strength of

oil shale in three areas of Wangqing, Nong’an and Huadian
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Fig.2 Maximum, minimum and average tensile strength of oil shale

in three areas of Wangqing, Nong’an and Huadian
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Table 7 Elastic modulus and Poisson’s ratio of Wangqing oil shale

BUH YU SR /MPa BLHL5E B/ MPa
e KAE 19. 21 1.52
i /IME 8. 83 0.76

¥IE 11. 63 0.99

WA P PERCR B m
JW WP GPa PR GPa AL
- V-1 7.08 0. 27
-2 9. 90 0.21 4 0.23

mm 8

V-3 8.23 0.22
e B 1. 40 0.34
.

H-2 1.1 0. 1.4 0. 34
o g 9 36 3

H-3 1. 60 0.31
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Table 8 Comparison of elastic modulus and Poisson’s ratio of ' WA B ME
0- 451 A A
Wangqin and Nong’an oil shale 0,401
K HPERIH /GPa THF L 0.35F
¥ EmEH O OHMHE KV mEH O OHE 5 0.30F
TEH 1.4 8.4 4.9 0. 34 0.23 0. 29 .E% 0.25F
xR 4 1.9 6.2 4.1 0.28  0.48  0.38 0.20F
0.15F
F9o HEHTAERERSMARLEDS 0.10F
Table 9 Elastic modulus and Poisson’s ratio of Huadian oil shale 0. 05

Bl A R/ GPa HEE /N EA
PN ] 0.39 0. 35
fe/ME 0.22 0.27
¥ {H 0. 29 0. 30

HH2 7~ 9 1, VE G T T A M AR 1 3 R
1.4~9.9 GPa, ¥J{H /& 4.9 GPa; I[H H 1Y 3 [ 2
0.21~0. 36, HE 0. 29, A& 23l 01 5 3 M A i Ay
B JE 1.9~6.2 GPa, ¥ (H & 4. 1 GPa; AR LI
T 0. 28~0. 48, #{FHZ 0. 38, Heta) il v Bk
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Fig.3 Maximum, minimum and average elastic modulus of oil shale

in three areas of Wangqing, Nong’an and Huadian
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Fig.4 Maximum, minimum and average Poisson’s ratio of oil shale

in three areas of Wangqing, Nong’an and Huadian
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Table 10 Fracture initiation pressure of oil shale at different burial

depths in three areas of Wangqing, Nong’an and Huadian
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m TE ViSS HE ]
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Fig.5 Variation of hydraulic fracturing pressure of oil shale at different

burial depths in three areas of Wangqing, Nong’an and Huadian
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