5555 % 55 12 1) OB Y M ¥ R Vol. 55. No. 12
2012 4 12 f CHINESE JOURNAL OF GEOPHYSICS Dec. »2012

BT Wk, RERCESE. P E ORGS0 S st B g b A SE R 7 R AE 43 AL Bk ) B2 4R, 2012, 55 (12) 1 4207-4217,
doi:10. 6038/j. issn. 0001-5733. 2012. 12. 032.

Yang S X, Yao R, Cui X F, et al. Analysis of the characteristics of measured stress in Chinese mainland and its active blocks
and North-South seismic belt., Chinese J. Geophys. (in Chinese), 2012, 55(12):4207-4217,doi: 10. 6038/j. issn. 0001-5733.
2012.12.032.

thE KBS & E B B AL R
S B 7 45 4 43 7

wmrt R, B om . BB, BRAR, EAN
1o [ b R R M 7 B ST BT, BT 100085
2 b atA8 I8 K2 B AR TR 4B . db s 100044

3 v ] b R 2% B LI ) A AF ST T L s 100081

& OE ARSCRLpE K H 5 ) PR B S R 7 R S D IR T 32 4 Sy 1k A B B ) [ R Bl KR B S N
T3 A B 1 1 S b R Ty B L AE 1474 AN A R AR B 3586 SR E X X &I 75°E—130°E, £ By [ 18°N—
AT N TR BEE [ 0~4000 m, FEA KL 35 T o B KB 19 45 1 2l 2 5 e b st 72 il 45 BESE I 9% IX. A SR A S8 IR B B 4y
ALV 2 1) 5 1% A R T S T b 7 R AR A B T R B A AR R B A [l L 45 T b R i 5 4% F O IX LA R )2 T
2 VR IS B P 0 ) S T LR . S5 2R R (1) o [ DK G b 5e VR J2 s R KT I T g /N AKCF B ) 2 N ) BE IR
B RSG5 (2) o [ Bt b XM 2R B R B 1Y A A R AE Ay < v T I BB TR B B i AR b JR 1 0. 68,
D=465 mJE K PAE g % 1 1 BAE 8 £ SRR E K. = 15 (3) H B KRB K OF 22 B Jy 7E 38 0 3 MPaE
i BEVRBERG LA 5. 8 MPa/km B# BE 34 5 (4) 7600 32t % B2 3 R P9 o 1 KBl 45 1 9 IX. e KK ST I g ] (O
72000 m B} S8 [ ED MK BN /N 90T 2 - 5 R bk 63. 6 MPa pgdbaii JL B 57. 3 MPa #ERgth ik 51. 4 MPa,
AedL B 50. 5 MPa BF AL P B 47. 9 MPa, PUlsi B 47. 5 MPa B L B Bt 45. 4 MPa, ZRdb b 44. 8 MPa, fifk
PR VO HRAR 55 700 S AR RRAE , S W T EQ AR B 5 IV B B ) 5 Rl fRE O v O B A s N g 0 R R AR R AE 1Y
TR 5 (5) 5 H A 5 X AH L %5, 75 7t B b 576 76 A g 6 09 5% 7R 7R BT 22 B0 B0 00 100 35 TR R a5 (6) e R
KSR 3 75 1) ) R REAE S B AR L s B O bl 2R R R A R P 1 R N IE N-S O ) B B IR e i 2
NNE-SSW ,NE-SW ,NEE-SWW NW-SE J5 ] , 'ﬁiﬂ?iﬁ%%ﬁ?mﬂm@m%%%ﬁ~ﬁ#.

E3 30 I SN E5 N S i L O = B VR L B2

doi:10. 6038/j. issn. 0001-5733. 2012, 12. 032 qﬂgﬁ%’é? P542 ks AR 2012-01-17,2012-11-25 & &

Analysis of the characteristics of measured stress in Chinese mainland

and its active blocks and North-South seismic belt

YANG Shu-Xin'*, YAO Rui'*, CUI Xiao-Feng', CHEN Qun-Ce’, HUANG Lu-Yuan'
1 Institute of Crustal Dynamics, China Earthquake Administration, Beijing 100085, China
2 Beijing Jiaotong University . Beijing 100044, China

3 Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China

Abstract The latest hydraulic fracturing and stress relief measurement data of Chinese mainland

“

was collected and supplemented to the “Database of Crustal Stress in China and Adjacent Area”
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which was established in 2003. The entries of in situ stress data measured at 1474 points are
3586. The longitude, latitude, and depth range is 75°E—130°E, 18°N~47°N and 0~4000 meters
respectively. Every active block and each section of north-south seismic belt have data more or
less. Depth-grouping analysis was used in this paper to solve the problem caused by uneven
distribution of measurement data along the depth. The magnitude and direction characteristics of
stresses measured in the shallow crust of Chinese mainland and each study area were given. The
result is summarized as follows. (1) The magnitudes of maximum horizontal stress, minimum
horizontal stress, and vertical stress all increase linearly with depth; (2) The characteristics of
the lateral pressure coefficient with depth can be described as follow. The distribution of K,, is
scattered in superficial crust, becomes more concentrated in the deeper crust and trends to 0. 68.
At a depth of 465 m K,, equals to 1 which indicates the transition from horizontal to vertical stress
domination. (3) The magnitude of horizontal differential stress equals to 3 MPa at surface. The
growth gradient is 5. 8 MPa/km. (4) In the middle depth range of measurement data in Chinese
mainland (i. e. depth equals to 2000 meters), the descending order of stress magnitudes in
various blocks is: 63. 6 MPa in Qinghai-Tibet, 57. 3 MPa in north section of north-south seismic
belt, 51.4 MPa in south China, 50.5 MPa in north China, 47. 9 MPa in middle section of north-
south seismic belt, 47.5 MPa in northwestern China, 45. 4 MPa in south section of north-south
seismic belt, and 44. 8 MPa in northeast China. Generally, the basic characteristic of magnitude
is high in west and weak in east. This indicates that the strong collision of Indian plate and
Eurasian plate determines the general strength characteristics of tectonic stress field in Chinese
mainland. (5) Compared to most other study regions, the crustal stress magnitude feature of the
Qinghai-Tibet block under northward compression is lower in the shallow and higher in the deep.
(6) The general direction characteristics of maximum horizontal stress basically spread radially
from the center of Tibetan Plateau. The directions of maximum horizontal stress gradually rotate
clockwise from N-S to NNE-SSW, NE-SW, NEE-SWW, NW-SE and are consistent with the
result of focal mechanism solution.
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Fig. 3 Measured stresses variation with depth and regression equations

(a) Analysis without depth-grouping; (b) Depth-grouping analysis with each 10 meters section.
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Fig. 4 In situ stress variation with depth
(a) North China block; (b) South China block; (¢) Northeast China block; (d) North section of NS seismic belt; (e) Middle section of
NS seismic belt; (f) South section of NS seismic belt; (g) Northwestern China block; (h) Qinghai-Tibet block.
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Table S oy —o, variation with depth in each research region

5 on—oy/MPa MRRBR
P4 4 b B 0.0100D+1. 714 0. 80
AL 0.0052D+2. 529 0.71
T b e 0.0119D+1. 504 0.76
b b 0.0060D+2, 043 0. 90
AT H 0.0066D+2. 043 0.96

AL L B 0.0086D+2. 487 0. 84

g b B 0.0056D+2, 545 0.71

b e B 0.0061D+3. 033 0.55

R6 HEXMEXREHUMR MEF D=2000 m REDFE

Table 6 Regression values of stresses at 2000 m depth in

Chinese Mainland and each active block and seismic belt

9 X 44 FR o/ MPa o/ MPa on —on/MPa K.
EEPN G 50. 533 30. 029 14.512 0.763
g 47.531 25. 817 21.714 1.037
il 44,757 31. 828 12.929 0.651
T 63.585 38. 081 25. 304 0. 505
£t 50. 485 35.737 14,922 0.765
fre] 51.385 36. 142 15. 243 0. 864
Rl =] 57.334 37. 447 19. 687 0.974
F At v B 47.933 34,189 13,745 0.722
rg At e B 45. 385 30. 352 15. 233 0.612

I con—oy, MME R 5 FIE 6 15 .
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