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Analysis of rock mechanical parameters and in-situ stress of Chang 8 tight
sandstone reservoirs in the southern Ordos Basin
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Abstract The tight oil resources in the Triassic Yanchang
Formation in the Ganquan area of the southern Ordos Basin
have great potential. However, the research on rock
mechanical parameters and in-situ stress analysis of its
tight sandstone reservoirs is relatively lagging. In this
paper, small cores with angles of 0° ( parallel, H), 45°
(oblique intersection) and 90° ( perpendicular, V) to the
bedding plane were drilled, and X-ray diffraction,
scanning electron  microscopy and triaxial = stress
experiments were carried out. The research shows that the
minerals in the Chang 8 layer samples are mainly quartz
(31.8%) , plagioclase (22.6%) and clay (26.6%) , with
a total content of 81.0% . Scanning electron microscopy
shows that there are quartz overgrowth, intergranular and
grain-surface clay mineral filling in the core, and there are
intergranular residual pores. Under different bedding
directions, the Kaiser point stress value, peak load value
and compressive strength decrease in turn, while the
elastic modulus and Poisson’s ratio first decrease and then
There is a logarithmic function relationship
between the pore volume compressibility coefficient and the
effective stress. Through the analysis and prediction of
logging data and experimental data, the dynamic elastic
modulus is higher than the static one, and the dynamic

increase.
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Poisson’s ratio is lower than the static one. The prediction
results of compressive strength, tensile strength and in-situ
stress are consistent with the experimental results. The
research results provide new indicators for the prediction of
“sweet spots” in the integration of geology and engineering
of tight oil reservoirs in the Chang 8 interval of the
Ganquan area. They have important guiding value for the
identification of comprehensive sweet spots in tight oil
reservoirs in the southern part of the Ordos Basin, the
optimization of horizontal well trajectories, the design of
fracturing stages and clusters, and the optimization of
construction parameters.

Keywords Chang 8 tight oil; Mineral composition; Rock
mechanical parameters; In-situ stress analysis; Ordos
Basin
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PR B s, H SR DX A 8 B 80 il 0 U etk
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(1) =Bl )i g 52 56 B2 45 2 TFD-2000 f4 AL 4] il
PEfil A A =Bl 5 R GE, % R G K R
2000 kN, J K £ Jy 100 MPa, FL B /) 2k 140 MPa,
0 150 °C. 526 $5  K5 2 i 1 04 0. 01 MPa, 7%
FE 4 0.001 mm. 43404 H SCN2000 Digital System
Controller £ 48 R R 4L 5 1= . & 4 7 K45 5
DSS-8A A fF B LG T i R REE.

(2) X SR AT T A5 g HOAS 3257 00 43 P 2 40 45
X SmartLab X S & ATHHML Z AL B S EANT X L&
RAEARTIAN 9 kW, A A g 7K I A A, I A 4K
/N HE R 1710000 JE | 5 i b RE I A A (XU~ 4
i CE A b An) 5 DU A AR R e 2 n] A P 4k, H

R A G A A FE B CBO 22 OB, it
RO M v EE R Ay PP AT 6B s A S e Kal O
2L R I 28 D/ teX-Ulra250 (i 1 43 B %
20% LA R ). 47 M BE SR 5 X A B S Ol ZEISS
SIGMAS00 37 & i 414 Mo+ 2. ol B«
1.2 EEMIREMSH
FDFERORIE T SR QZ X, R AL K 8 il
JRABEW . EAE R BRSO B EAR W A,
B 28 e R IR /N K P st R 3 T el BRI s R K P
INE 3 J5 ) A e /0N 7R I R BE TV R e /N 2K F- 3 g
5 1) A e K75 B FE L W A 1 7 Il B U G =
JE 45 S50 /N O T B AR 25 mm, K 50 mm (1Y)
BAETEARRE AR R AR L F2 I 1. 5. 8 B AT TR 3R Y
Uiy 8- B O, A 3 T8 AS S ATEE /N T 0. 015 mm. Sy
WF 5 J2 BRI ) 208 00 5 il 2 00 ) 2 e A R iR
FRAE ) 25 1) S, B BT 5 )28 38 1w e M ARl 00
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FEIEAR SR 1 iR,

®1 ABERSH

Table 1 Basic parameters of the specimens

i E VR i S 441 K- fiE S B AR 5% i
SR HXL%EKE Jpi PR E T HR bt/ ﬁlxz
m /mm /mm /(g/em”)
1 410° 50. 12 25.49 65.51 2.56
2 41 45° 50. 38 25.32 65.23 2.57
1462. 92 ~ 1465. 20 QT41
3 41 90° 50. 62 25.12 65.22 2.6
4 A1 EH 50. 14 25. 64 65. 35 2.53
5 420° 50. 61 25.69 65.39 2.49
6 42 45° 50. 47 25.58 66. 02 2.55
1504.99 ~1505.77 QT44
7 42 90° 50. 16 25. 14 65.91 2.65
8 42 EH 50. 35 25.61 66. 11 2.55
9 4 30° 50.76 25.91 65. 36 2.44
10 43 45° 50. 26 25. 14 65. 28 2.62
1469. 82 ~1471. 81 QT45
11 43 90° 50. 34 25.63 66. 13 2.55
12 43 aEH 50.22 25.33 65. 44 2.59
13 44 0° 50. 36 25.38 64. 28 2.52
14 44 .45° 50. 74 25.48 64. 38 2.49
1504. 66 ~ 1506. 22 QT47
15 44 90° 50. 41 25.09 65.94 2.65
16 44 H 50. 62 25.46 64. 82 2.52
17 4£50° 50. 28 25.55 62.5 2.43
18 45 45° 50.72 25.7 62.5 2.38
1465.91 ~ 1467. 65 QT50
19 45 90° 50. 65 25.51 63 2.43
20 25 FEH 50. 08 25.61 62 2.4




280 HiER Y P2 E B www. progeophys. cn 2026,41(1)
gx1
Continued Table 1
WA A g TORETRIE g, SR
21 426 0° 50. 32 25.69 65.18 2.5
22 46 45° 50. 62 25. 81 64. 25 2.43
1566. 23 ~1567. 85 QT53
23 46 90° 50. 48 25.46 63.29 2.46
24 46 FH 50. 47 25.77 64.33 2.45
25 470° 50. 65 25.37 64. 14 2.51
26 47 45° 50.29 25. 11 65. 08 2.61
1486. 08 ~ 1487.95 QT48
27 47 90° 50. 36 25.44 64.51 2.52
28 47 EH 50. 55 25.36 65.27 2.56
3 I It Xmﬁﬁi@ﬁéﬁé X4 R LW, K 8 Eﬁﬁf
BUaRo P E2 0% RHRAOME L (E2), =
2.1 BATMASSHUNFLERS T a2 85w 81.0% . Hp e s /A T
2.1.1 Bom Ay 28.7% ~35. 4%, V-3 & 5 h 31. 8%; B K 1 & A

BUR S E R a0 A RO R A T
PEBA AR KRR A7 3 A7 S5 G PB4 b AR 5 4
R, P0 M 0 J3E g, JHL 55 o PR 2 i oo o A R JEE A
SRR AR AL B A A A MR R AL M S B A DA A
SR I ATAE 2 S BRI A DT 5 T AR
JERETT. WA TEXT 7 IR 8 Besgus b e )=

T 17.2% ~34. 2%, 39 8 5 H 22. 6%; 5+ & A
F17.8% ~38.2%, F-1 & Jy 26. 6% . WANE =6
K IR NPT RN i D I/ = I O 3 I+ s 1| 7N
11. 6% 1 6. 2% . Fo X TJ5 fft A1 20 M B ko 50
YRl (AN 4o = e R U <1185 o = T S N
HUESIR

R2 £ETY X-HETHINBESRITR
Table 2 Statistical table of X-ray diffraction analysis data of all-rock minerals
W) it/ %
FE i
e I ) B J5 A Hzaf B33 WHRE FLEW
Y1 28.7 4.1 23.5 0.1 20.2 — 0.3 23.1
Y2 31.9 6.6 17.6 0.2 11.5 — — 32.2
Y3 35.4 6.9 17.5 0.8 14.3 — 1.2 23.9
Y4 32.4 5.5 17.2 — 5.2 — 1.5 38.2
Y5 33.2 4.7 34.2 0.8 8.4 0.5 0.4 17.8
Y6 29.8 8.5 23.6 0.4 10. 1 0.9 0.4 26.3
Y7 30.9 6.9 24.8 0.7 11.2 — 0.6 24.9
HH 31.8 6.2 22.6 0.4 11.6 0.2 0.6 26.6

2.1.2 MWLM

B T2 1 GO AL B 45 FA R A E 5
JRBE AT SIS VERE R R L R ] LA T AL
BRZE AL I AT AE 2 BEAR S A0 5 B T ROCR B R 5 2
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SR FLBT A B, A B A7 LN K VR[] SE SR )
(PRI )RR 2 3 7 ) (Y AA0) | 9 RE WL 46 S KL

[E] 5% 27 £L Bt T4C JF OB ¢ AL ADRE ] £L 4% 25 (18 1)
amRERAR A LR BE A, n] UKL (8] 7+ A7 % £
SEC ) BORL ) B AR AL B b e B rp o S O, l ok
(I S S N IR ER & s /N S B2 T EEN
I A7 BOREL 8] 5% A% £L B A i ORL I fL. ¢ S pe
] UL JE OB BURCIR 2 A DR A R ) K
RLTE] £LEE 25 A i NP AL d 2 B AT DL i 0K |
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F1 K8 il = UL LB 45 F R

Microscopic pore structure characteristics of the Chang 8 reservoir in the study area

Fig. |

L RINE PR EINE RN PR TN RN R R - s
Yy Je K] £LEE . e £ RE AT WSS BR8] J5 i A A
A0 % LSRR ) SR ] 5 A% FL B £ 5 4 Hp T WL 2k
[E RN e SRS N LI AN = B T N S ]
TVl A S 77 A ] 5% A% L B 148 TS AL 7 AL
2.2 EAANFZHAE
2.2.1 Hp A%

KAISER ji B7 3 3 45 SR K W £E 0° 713 B 7
li] b, P U A 9 KAISER g B 77 {6 2 AR — 2, 1
0°.45°.90° i}, X i i) KATSER s I 3 {ELAK Y R A
(K2).

SCIG R b PR 58 S5 Y L O 14. 21 ~ 88,74 MPa,
F-EE 44. 19 MPa; il i i) # PR R F O 23. 88 ~

62.39 GPa, -3l 42.79 MPa;J{#4 36 Bl R 0. 12 ~
0.33 F-¥{H 0. 22. £ 0° ,45° 90° K}, X [ (1) i 17 faf
WA 7T S R R AR R R AR 5 6T IO 1 L A S AR B
AR RN SRR T R AE (L 3) 1A B
T2 {26 J KAISER sS4 UL 4.

K8 Z MK ) KR/ANK RN o, >
oy >0, W RN JI7E F A 20,22 ~ 23,23 MPa,
SEH5(E 22. 04 MPa, SE-34 1S3 86 K 0. 015 MPa/m;
e KK 1 0 3 5 [ 2l 17. 68 ~22.71 MPa, °f- 1
i 20. 64 MPa, ¥ 1% 77 86 B k7 0. 014 MPa/m ; f%
JNTKSE- b R 7 Y5 L R 15. 94 ~ 19. 87 MPa, 3 ¥ (i
17.90 MPa, -5 1 F 86 B 4 0. 012 MPa/m. #b )i F1
BRI 3.

R3 WMEAHHEER

Table 3 Calculation results of geostress

)2 LB

BEHLZE Ry

e KK B Ty TR /N KA R )

A5 BRAREL/m /MPa /MPa /MPa /MPa tan(26)
1 1462. 92 16. 09 21.94 20. 48 17. 56 0.21
2 1510. 56 16. 62 22.66 21,15 18. 13 0.19
3 1497.59 16. 47 23.23 22.71 18.73 0.22
4 1504. 99 16. 55 22.57 21.07 18. 06 0.24
5 1437. 84 15.82 21.57 20. 13 17. 25 0.31
6 1469. 82 16.17 22.05 20. 58 17. 64 0.29
7 1429.9 15.73 20.22 17. 68 15. 94 0.35
8 1504. 66 16. 55 22.57 21.07 18. 06 0.34
9 1389.73 15.29 20.85 19. 46 16. 68 0.24
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Continued Table 3
gy BB TR JE/m i&}%j‘bﬁl‘l—‘xﬁ L%/i’f]%q%aﬂﬁﬁ fij(ﬂ/(“‘jl;iam@j] BDI/JVJ/(;:I;i:EE\L‘_jJ an (28)
10 1465.91 16. 13 21.28 20. 33 19. 87 0.29
11 1530. 86 16. 84 21.44 20. 06 17.93 0.18
12 1566. 23 17.23 23.08 21.93 18.79 0.19
13 1442. 62 15.87 21. 64 20.2 17.31 0.26
14 1486. 08 16. 35 22.29 20. 81 17.83 0.25
i — 16.27 21.96 20. 55 17. 84 —
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Fig.2 Relationship diagram between the stress value at the
KAISER point and the sampling phase
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AR T iR . oo B e 25 SR R W, bu b o
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Fig.3 Relationship diagram between triaxial test parameters and sampling phase
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Table 4 Test results of tensile strength
TR IR )i I KA R B om B
i =S=N (=7 2. 1BE 2z =N
s /m IHS K /m Ef/m Bt/ /(g/em®) /kN /MPa
T1 10. 47 50. 14 49.1 2.38 3.66 6.97
T2 10. 57 50. 08 49.1 2.36 4.24 8.01
1465. 91 QT50
T3 10. 36 50. 11 48.3 2.37 4.36 8.4
T4 10. 05 50.01 52.1 2.64 3.68 7.32
T5 10.1 50. 05 51.9 2.61 2.8 5.54
T6 10. 61 49. 82 52.8 2.55 2.5 4.73
1530. 86 QT53
T7 10. 37 49.92 51.9 2.56 2.01 3.88
T8 10. 51 49.99 52.4 2.54 7 13.32

P 22, B SRR T R R R 2508 s B S v 5 B SRR
BEi kb BURLABURRE & IR T3 Biot %K.

TR T T A E AR A SO S R R (Biot R
B0, SR E A £L B3 R G H 0. 70 ~0.85,
SEHME 0.78 (5 5).

x5 BARHHNRBIBMNLER
Table 5 Experimental test results of the effective

stress coefficient

e JpB 2 YR/m o ?L}‘?’ﬁ‘ﬁ

%éﬂ( o
1 QT41 1462. 92 ~1465. 20 WA 0.811
2 QT41 1510. 56 ~ 1512. 38 ls= 0.749
3 QT45 1437. 84 ~1439. 13 V= 0.701
4 QT50 1389. 73 ~1391. 40 wWis 0.726
5 QT50 1465.91 ~ 1467. 65 = 0.795
6 QT53 1530. 86 ~1532. 58 s 0. 822
7 QT48 1442. 62 ~ 1444. 61 Wi 0. 845

2.2.4 BHEHERE

A R4 S E SR AR ) AR
LS /NI AN N VR EE TS QR Ao 3 G (W R
B AUA REDUE RS B R T N B AR BAR S
BRI Ol HAFEET ETELZ
(], =3 s i — 25 LR O [, e Al i) S AR 1)
P AL s, B TR I, 5 Bl 05 ZE X b % 4
B L, fLI )48 4 @F 7 A 8 il il , %5
Tt ;@LL 0.035 MPa/s (B FE £ ZE 1 MPa, D)
0.035 MPa/s [y 3 J& [A) i 35 fin [ Fs A AL B R )
1 MPa, %615 5 min; @i 20 00 8 22 oKk 0, e
15 ~30 min; ® [ & 5L J1 2L 0.05 ~0. 15 MPa/s

R F 2 BT, I AR I K T LB R ) A 3
KRBT 0 LR R 1K R 1R g 5 ming © LA
0.05 ~0. 15 MPa/s [ 34 28 4k 22 Jin [l F 28 Jir 75 1 ]
JEKS, FE J1E8E 5 ming DLL 0.1 ~0.5 MPa/s &
0. 0005 ~0.0025 mm/s {3 2 JE 17 402k, B 2k
FEAR IR ; @ 6 H1 M e, 755 il 1 360 28 52 5 1 1) 25 [
TR ) 2 H F LB 743 & 2 MPa F1 1 MPa
A H BRI, FL B 7 R R AR R S8 4 2k, ik .
@350 1ok A2 v B 3l 3% LR A2 R SR AT 4R R L S
B 2 N — R AR 2R SRR LA SO 5 LR
TRABUE S8 R B R B DR S, R foal LU H FLER
TRBUE 45 2 805 4 800 1 2 18] A7 76 6 40 ek 5 ¢
/%,EI]Z

CP=a*In(P,) +b , (1)
Ko, CP ARG S0 J7 R AL I A U 48 R 88,
BN R 10 7 MPa ™ P A BN ST, Bl MPasa
b LG R

3 EN SRR I

3.1 BRANESHIE

EAT I TAE S R SRR SRR b
SR A T T AR A R W B R IR O,
WK A A TR B AP AR R, AR BT AL TE 19 RE ) s
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Fig.4 Vertical stress-strain curves at different phases and the location of the kaiser point (well QT44, depth: 1497.59 m)
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