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Fig. 1 Relationship of stress and pressuire in pores
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Fig. 2 Relationship of deformation to stress ’
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Fig. 3 Common forming factors of different abnormal

fluid pressures
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Fig. 4 One pore-one pathway pressure model
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Fig. 5 Structure of abnormal pressure in space
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Fig. 6 Two abnormal pressure types in abnormal pressure

box

182
4 L, (2
Aprt+p Apatpas
[2N4] . . . . (3) L ( 6b) 9L] L3
, . (4) ’ 2 ((73
+1D, s (
(03) (T ; Aptp, 6b).
Ap+tpo=e;+T. (3 9
(3) : Do L (k/l)
, (2).(3 (2) Ao/t ¢ i
, Ap, L
kes
, —p) e RS ( )
L>=(os+T—p) e (/D) 4) "
4 L . ’
N (v/t) B B B
0.16X1071~9, 50X107 1 s; 4,4 X107 ~
’ 7.5X10716 g5 « . ) 109X
15 X105 s,
1) (D 10 1. 29X10 S
’ s 10714,\4
b b 16
L , 10 S ] ( y ).
(4T, 6a r 1070
[l ¢ ).
L, , L, L,
@ . L . . @Z” 10
22 Aprtpis P ANp+p2s ’ vit b ’
’ 10
p/Pa p/Pa
oD PiPy Ps N (B/L>
D =" le—AP !
Pk ol C ).
Z1 T Z1 T 1) 1 OOOX 1073 Hmz N
L fl 1><10710 [J~m2 . ’
g 23 § 2 t 9k/l ,
Ls
L> z ' ’ ’
B L
Z4 * 6
(a) (b)
2 (D



183

, (2D
. (3)

(D ,

[1] Sibson R H. Conditions for fault value behavior [ A].
In: Knipe R J, Rutter E H, eds. Deformation mecha-
nisms, rheology and tectonics [C]J. London: Geological
Society Special Publication, 1990, 54. 15—28.

[2] ,

7] ,2000,19(2); 103—108.
XIE X N, LIU X F. Related to black shale series fluid
dynamic system and relationship with accumulation of
hydrocarbon in over pressured basin [ J]. Bulletin of
Mineralogy, Petrology and Geochemist, 2000, 19 (2) .
103—108.
[3] ) . .
1. ,2001,16(1): 79—85.
HAO F, DONG W L. Evolution of fluid flow and petro-
leum accumulation in overpressured systems in sedimen-
tary basins [ J]. Advance in Earth Sciences, 2001, 16
(1): 79—85.
[4] . [J.
,2000, 20(2) . 92—112.

HUANG Z Y. Forming mechanisms of over pressure in

sedimentary basin [ J]. Sedimentary Geology and Tethy-

an Geology, 2000, 20(2): 92—112.

[5] . . .o —

(1. . 1999, 21
(1): 6—09.
LIYJ, CHENY C, HUANG J Q, et al. Formation of
under pressured fluid compartments and its relation with

shallow oil and gas accumulations: Hongnan-Hongxi ar-

ea, Tufan-Hami basin [J]. Journal of Southwest Petro-
leum Institute, 1999, 21(1): 6—09.
(6] .
[l ,1998, 25(4); 90—92.
ZENG H R, SONG H Z. Limited element coupling
method of fluid field with stress field underground [ ] ].
Petroleum Exploration and Development, 1998, 25(4);
90—92.
(7] , . [l
,1998, 25(1): 1—4.
SUN X, HONG H J. Influence of tectonic stress on hy-
drocarbon migration [ J]. Petroleum Exploration and De-
velopment, 1998, 25(1): 1—4.
(8] , .
[l ,1998, 18(1): 102—107.
XU Z M, YANG L Z. Two problems for studying on
the relationship between seepage field and stress field
[J]. Mineral Petrol, 1998, 18(1): 102—107.
(9] . , ,
[J1. ,1999, 26(1) . 84—87.
GEY L, LUJ T, LIAO B F, et al. Tectonic stress
field modeling and relation to hydrocarbon migration
[J]. Petroleum Exploration and Development, 1999, 26
(1): 84—87.
[10] , . .
[Jl.
,2001, 26(1): 54—58.
ZENG L B, JINZ]J, TANG L J, et al. Structural con-
trols of petroleum and gas distribution on northern
margin of Qaidam basin, China [J]. Earth Science —
Journal of China University of Geosciences, 2001, 26
(1): 54—58.
[11] . . .
0l — ,
2002, 27(6) . 741—744.
ZANG LB, ZHOU T W, LU X X. Influence of Hi-
malayan orogeny on oil & gas forming in Kuga depres-
sion, Tarim basin [J]. Earth Science — Journal of
China University of Geosciences, 2002, 27(6): 741—
744.
[12] . ) s .
[l .1998, 25(5): 90—92.
ZHENG Y L., HAO S S, LIUG D, et al. A discussion
about the research of abnormally pressured fluid com-
partment [ J]. Petroleum Exploration and Develop-
ment, 1998, 25(5): 90—92.
[13] . .



184 28
[M]. : ,1993. 9, 55—59. [14] . [M].
WAN T F. Inner plate deformation in the east of China ,1986. 6. 68, 90.
in Mesozoic and Cenozoic and its applications [ M. CHEN Z G. The mechanics characters of rocks and
Beijing: Geological Publishing House, 1993. 9, 55— tectonic stressfield [ M ]. Beijing: Geological Publish-
59. ing House, 1986. 6, 68, 90.

Relationship of Stress & Strain to Abnormal Tectonic Pressure and
Main Control Aspects on Abnormal Tectonic Pressure Forming

LI Yu-xi"?*, PANG Xiong-qi*, JIANG Zhen-xue?
(1. Strategic Research Center for Oil & Gas Resources, Ministry of Land and Resources.,
Beijing 100034, China; 2. Basin & Reservoir Research Center, Petrolewm University
Beijing 102249, China)

Abstract: Tectonic stress can cause the deformation of rocks as well as the change of fluid pressure
in the pore of rocks forming anomaly tectonic fluid pressure. Through analysis of the lithomechanical ex-
periment results of Paterson etc, the authors find that the stress has a non-linear relationship to anomaly
fluid pressure, while the volume strain has a linear relationship to anomaly fluid pressure. The anomaly
pressures formed by other mechanisms all have the same characters — the relative changes of pore vol-
ume and fluid volume in the pore. So the general process of anomaly pressure formed by different mecha-
nisms: when the rocks that have been saturated by fluid, the relative reduction of the pore volume cau-
ses the expelling of fluid; and the relative enlargement of the pore volume causes the inflow of fluid. If
the permeability of the surrounding rocks is large enough, there would be no obvious anomaly fluid pres-
sure formed. In contrast, if the permeability of surrounding rocks is small, the anomaly fluid pressure
will be formed. The thickness and permeability of surrounding rocks and the strain rate of the pore are
the main factors for forming anomaly pressure.

Key words: stress; strain; fluid; anomaly pressure.



