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Abstract: [Objective] Rock core disking is a typical phenomenon that occurs in environments with high in-situ stress.
The geometric characteristics and section shape of rock disking are related to the state of in-situ stress, and the site where
this phenomenon occurs may be unsuitable for measuring in-situ stress. To obtain more comprehensive in-situ stress data
from a wider range of sources, according to this phenomenon, in-situ stress estimation is conducted based on the internal
relationship between the in-situ measurement data and the original in-situ stress, and the obtained result can supplement the
in-situ stress measurement data. [Methods] According to the relevant hypotheses and theories worldwide, the change in
core section stress and core internal energy during the core disking phenomenon was analyzed. The physical and geometric
characteristics of the disked rock cores were measured, combined with the stress state of the original rock, and an in-situ
stress estimation formula based on core disking characteristics was constructed. The results were compared with those of
the other formulas. [Results] The geometric characteristics of 73 representative rock disks in the 30-120 m depth section of
the Dalianshan borehole in Dandong, Liaoning Province, where the phenomenon of rock core disking occurs, are measured,
and the physical properties of the core are tested. The value of the in-situ stress in this section is estimated using the
established in-situ stress estimation formula to supplement and perfect the measured hydraulic fracturing data and better
reveal the law of in-situ stress variation. [Conclusion] This section is estimated according to other in-situ stress estimation
formulas based on the phenomenon of core disking proposed by scholars worldwide; the calculated results either deviate
from reality or are dispersed in the distribution. Compared with these formulas, the in-situ stress data estimated by this
formula are more in line with reality and meet the stress conditions for the generation of core disking. [Significance] The
results show that the results obtained using this method can complement and perfect the in-situ stress data of the core
disking depth section.
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Fig. 1 Schematic of disking core before fracture

FATTAR (1 34 0 7
oL
Uzal—L—o (1)
Hor o 2 5 AR BT AR B S 34 0 7, B
A N T, MPa; R R 5 U -2 42, mm; LR
TOAA B 0 AR T 24 T A BB, mm ;Lo A S O B Y
HIAY R B, mm; o A A R HTH R .
D32 BT A 9 7 24 L RE S
o o (L-L)

=Z Lo 2
“T2ET T 2EL 2

Hoip, u ook N L EE, MPa; E & 0
() PR, MPa. 1% B G A H P A 1 ok AR
H:

= o

= DE

o2 (Ly-Ly
2EL
Hodr ) du oy 5o ik 9 By 30 AR JE BE L 107 5
dV ok oo AR AR B, mm?; dL Ry BT AR R B, mmg
R N AR, mm?,

dU=u-dv= -wR*-dL 3



368 ¥R 55 54 https://journal.geomech.ac.cn 2024

) A A BF Al S8 BT 28 R I A7 1) R AR T BE O

_ Kol 4
6F
o U Ry B B 25 F 78 W 24 50 0747 1 3 14 AR

fig, 1077,

T T W W 2 22 /2 A MRS o R N Ay
A s AR K A A5 (2014) $2 Y A DRk BE
FHE, HS R EMEE TR ENRERE N

%
UQZE'TERzLO (5)

Ho U, Ry i 2 & A R BSR4 R A F
TE W 2400 2 A 1 i /NVRE B R, 107 05 0 N A A R
HbU RS B, MPa.

XA, SR Ak B U AR SR M R g Ak R AR ) 22
N7 3 A 2 50 P9 3 i R Y g A
13 WEABRRTEHER

RS E, h TFHmE &k EHaEE,
Tl 2% Fi8 ot D) 4 0 A0 Sk Al B AR AE Kl b T A
(3. TR, B 14 S5 A BT R 4 (18] 2) .

TE A DR AN G T B — BT T, B A BE R Oh A
IR BE Lo, & 1) WA 41 5 25 505 v il 2 2 0 A X
R IR K da(rad), 580 R + da, P oG 1A E L d4 (mm?)
N Lo+ R+ dao 18K IEAS 1 U Kl 07 1) B ) K/
kAo, BTT T IR Bl O 1) b R AR TR A A A
Bl o, Bl y B2 b, TRk A PR AR i
(9 A 8% AR AR AT 200, 0=D2(1+u), mm; Hi D Ky
AR Z 2%, mm; p A SR E AR . T
BT T XS A 7 A2 B AL #8 6(mm) 2 6, + (1-sina).

B B I A8 aok 2 v AE K Bl Dy ) b BRI Y B )
LRI E 0, FEIHT S N ) {H 254 Ae(MPa), H F
L 175 18 5 xyz A bRl AT o D) B T T AR i S T
x Bl 75 ) T AR T A

dt:dp-é::%;-dA-ddl—shuw
_D-Ly-R-Ac
4(1+p)

b, de g BT 1) AN K do BT8R T, 107 T,
dp R BT I 7E x Bl 07 7] 2 A A2 F1, N; 6 R B C I
T 728 B J5 W x WAL R, mm; Ao g 8T TR R 78 AT S
1 x Bl 7 B N S 2%, MPa; dA Sl B G TE R,
mm?; &, K Kl IE AR Fi 5 T x Bl B8, mm; o i BRIT
TET — 1% o) 0] 0 55 2 S e B ) 3 e R e il e g F i
R IR EE, rad; DA A PR Z 22, mm; da T
TET 1B ) R ) 0 5 2 S e il 2 ST g R A IR
rad; p MAATARA L.

(1-sina)da (6)

a y
A R
/” N\\
’ A Y
4 N
4 0
[ da \
[
: a4 } X
\ n
\ ,I
\\ ’
\\ ‘7’
X A R
b z
R-da =—=—||=—

R—% PR 42, mm; de— B0 50 11 9K B, rad; a— B0 ST 11 & x Gl 90 B,
rad; 6— ST Y x B A5 60 )5 2B , mm; 6— PR IT T WY x Al B A8 Fi
JE R AL, mm; Li— %5 PFR B, mm

a— W7 25 A DF B0 8 BT b— W LS OO T s R 1R

M2 HrREHtmsSTER

Fig. 2 Schematic of disking core after fracture

(a) Cross-sectional diagram of rock disks after fracture; (b) Lateral

view of rock disks after fracture
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R1 BEOHHUBUMMEOITTESR

Table I The calculation results of in-situ stress at the disking part of the core

W VIR L3 Vity HUFNTRIE AR(14) AR(15) AR (16) AR(17) AFH(18) 2AR19) AR(20)

Z/m Su/MPa S /MPa S /MPa S /MPa Su /MPa Su /MPa Sy /MPa Sy /MPa Sy /MPa
31.70 13.03 3291 31.79 1054.15 409.79 1448.56 62.60 64.28 823.33
31.72 13.03 32.90 29.01 1495.12 442.80 2054.53 51.53 63.88 1163.50
32.76 13.05 32.89 28.82 1540.37 438.56 2116.70 49.07 63.83 1192.44
32.80 13.05 32.89 30.63 1211.15 428.65 1664.30 59.62 64.10 937.07
32.90 13.05 32.88 29.19 1443.93 429.23 1984.18 50.14 63.89 1119.08
33.25 13.06 32.88 33.26 892.16 379.38 1225.96 63.40 64.36 692.43
33.38 13.06 32.88 34.95 733.96 332.19 1008.58 59.08 64.18 569.44
33.49 13.06 32.87 37.70 633.59 339.78 870.65 71.61 64.90 491.81
33.75 13.07 32.87 38.57 535.90 210.94 736.41 32.63 63.70 415.80
33.98 13.07 32.87 37.23 960.59 468.42 1320.00 89.76 66.60 745.46
34.50 13.08 32.86 37.16 608.38 297.90 836.01 57.32 64.11 472.35
34.56 13.08 32.86 31.64 1317.56 500.90 1810.54 74.83 65.14 1024.97
34.58 13.08 32.86 30.25 1296.11 444.84 1781.05 60.00 64.22 1005.93
34.80 13.09 32.85 31.66 1454.37 538.22 1998.53 78.27 65.52 1124.63
35.25 13.09 32.84 30.30 1511.62 521.20 2077.20 70.62 64.85 1176.00
35.40 13.10 32.84 38.20 614.29 335.81 844.13 72.14 64.83 477.19
35.64 13.10 32.84 29.05 1767.79 544.38 2429.22 65.88 64.45 1381.94
35.66 13.10 32.84 32.08 995.06 385.01 1367.37 58.54 64.20 773.88
35.75 13.10 32.84 32.88 990.63 416.12 1361.28 68.69 64.73 770.07
35.97 13.11 32.83 33.61 1522.30 581.62 2091.88 87.32 66.22 1191.08
36.00 13.11 32.83 33.21 1100.87 464.70 1512.77 77.08 65.29 850.53
36.20 13.11 32.83 35.12 864.08 410.80 1187.38 76.75 65.23 672.20
36.26 13.11 32.83 32.90 1194.61 488.32 1641.58 78.44 65.37 927.21
36.51 13.12 32.82 27.42 2263.97 566.45 3111.04 55.69 63.91 1760.34
36.69 13.12 32.82 35.64 699.43 328.22 961.12 60.52 64.20 543.19
37.00 13.13 32.81 34.56 868.65 402.20 1193.66 73.18 64.99 673.25
37.38 13.13 32.81 32.20 1829.44 630.02 2513.94 85.26 65.94 1421.90
37.56 13.14 32.80 31.60 1099.20 418.71 1510.47 62.68 64.41 850.62
37.67 13.14 32.80 28.78 1664.84 490.57 2287.75 56.80 64.07 1287.07
37.83 13.14 32.80 32.70 1260.00 503.36 1731.44 79.02 65.43 973.29
37.94 13.14 32.80 28.04 2387.20 639.06 3280.38 67.23 64.76 1864.79
38.10 13.15 32.79 31.98 1126.10 444.44 1547.44 68.93 64.64 877.84
38.20 13.15 32.79 27.72 4224.51 902.12 5805.13 75.70 65.02 3317.23
38.48 13.15 32.79 41.49 465.35 268.22 639.47 60.75 64.24 361.02
4091 13.20 32.75 35.39 722.06 334.55 992.22 60.91 64.31 561.11
51.88 13.40 32.56 32.25 1039.87 403.65 1428.94 61.57 64.36 806.02
52.00 13.40 32.55 30.37 1755.21 575.27 2411.92 74.09 65.11 1368.51
52.01 13.40 32.55 34.19 789.44 258.08 1084.81 33.15 63.71 613.27

52.19 13.40 32.55 29.20 1656.02 496.81 2275.63 58.57 64.16 1289.69




% 6 1) I, A 5T EL DI G Y 0 A 7 o R B 873

e
R KIS E I E W Er Ve AR(14) 2A(15) A (16) AR(17) AR(18) AF(19) AF(20)
Z/m Sy/MPa S /MPa Sy /MPa S /MPa Sy /MPa Sy /MPa Sy /MPa Sy /MPa Sy /MPa
52.31 13.41 32.55 32.18 1011.93 378.20 1390.54 55.55 64.12 787.74
53.00 13.42 32.54 31.34 1256.51 462.34 1726.64 66.85 64.64 976.86
53.12 13.42 32.53 33.24 1179.90 484.12 1621.37 78.06 65.57 916.47
53.40 13.43 32.53 29.88 1604.51 518.90 2204.85 65.94 64.50 1248.51
53.53 13.43 32.53 34.04 995.87 437.16 1368.48 75.41 65.36 772.91
53.75 13.43 32.52 33.42 887.99 361.57 1220.24 57.85 64.21 690.75
54.12 13.44 32.52 33.69 836.18 255.12 1149.04 30.59 63.70 650.49
54.20 13.44 32.52 36.66 669.06 326.47 919.39 62.60 64.44 519.88
5438 13.44 3251 27.83 2329.67 588.65 3201.33 58.45 64.19 1787.77
54.54 13.45 32,51 31.42 1135.41 406.43 1560.23 57.17 64.16 884.39
54.66 13.45 32.51 30.38 1465.35 495.76 2013.62 65.91 64.53 1134.94
55.28 13.46 32.50 32.63 1003.98 398.25 1379.62 62.08 64.38 778.12
55.46 13.46 32.49 32.66 982.61 386.19 1350.26 59.65 64.31 761.33
55.75 13.47 32.49 3222 1065.42 412.79 1464.06 62.85 64.39 823.14
55.85 13.47 32.49 35.46 77743 367.53 1068.30 68.28 64.83 603.52
94.00 14.17 31.83 31.23 1301.90 329.94 1789.02 32.86 63.70 1010.08
94.15 14.17 31.83 3242 1082.10 353.82 1486.98 4546 63.78 839.78
94.16 14.17 31.83 31.33 1266.19 379.58 1739.95 44.72 63.76 982.10
94.40 14.17 31.82 39.77 799.21 425.77 1098.23 89.13 66.44 624.44
94.50 14.18 31.82 32.36 1365.59 503.84 1876.54 73.05 64.88 1064.01
95.00 14.18 31.81 35.19 1410.82 560.60 1938.69 87.53 66.24 1091.55
95.68 14.20 31.80 30.57 1586.34 503.09 2179.87 62.70 64.34 1232.78
95.95 14.20 31.79 32.74 1188.72 455.32 1633.49 68.53 64.60 924.87
96.26 1421 31.79 3222 1199.67 437.90 1648.53 62.81 64.34 933.76
96.96 14.22 31.78 29.69 1779.75 499.14 2445.65 55.01 63.99 1389.64
97.02 14.22 31.78 31.10 1364.84 440.10 1875.50 55.77 64.02 1066.67
97.44 14.23 31.77 32.81 1066.39 393.50 1465.38 57.06 64.08 826.49
97.66 14.23 31.77 33.64 950.98 272.36 1306.80 30.65 63.70 740.48
97.80 14.24 31.76 33.23 991.27 356.39 1362.16 50.35 63.87 772.75
98.59 14.25 31.75 32.29 1117.73 364.13 1535.93 46.62 63.81 867.20
103.92 14.35 31.66 37.59 1362.49 569.17 1872.28 93.43 67.01 1064.33
104.05 14.35 31.65 28.98 2159.25 533.80 2967.14 51.86 63.96 1693.93
104.20 1435 31.65 36.50 848.30 404.83 1165.69 75.92 65.32 659.03
106.14 1439 31.62 35.17 1352.02 543.63 1857.88 85.90 66.23 1048.09
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Fig. 9 Distribution of deviation coefficients of the results calculated by each estimation formula

(a) Formula (14); (b) Formula (15); (¢) Formula (16); (d) Formula (17); (e) Formula (18); (f) Formula (19); (g) Formula (20) calculates the

distribution of the deviation coefficients of the results
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