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Fig. 1 The Parabolic Mohr failure envelope
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Fig. 2 Mathematical analysis of geometric shape of normal fault of rock mass
(3). (1), (12), (13), (15)
2 h+h h+h
1+L2+pg( ) K, pal ) K
dl 4o (o8] (o8] (o1 20,
o (16)
h+h h+h
/1 Joglh+h) K[ pg(h+hy)
(16) ’ 0‘}'2
(%) ’ o
(16) ; K onp
3
3.1
(16) b O, b
( ) : K=50 MPa, o, =
16 MPa, p=2.32 g/cm’, ;
0 ; (12) . (13). (14)
(16) ’ ’ :
(17)

o, = - 0.02273h



153
o, =-0.023h + /14h + 10000 - 156. 25 (18)
o, = /14h + 10000 - 156. 25 (19)
dl _ «/0.0014/1—3.1 x /0.0014h +1 +3.44 - 1.56 (20)
dh x/O. 0014h - 3.1 x /0.0014h +1 + 1
(20) ( 3),
hy =6169 m , , , 90°
0°, 0° s 45° s
hy =6169 m , , ,
o ’ ’ 0° ’
’ h‘() ’
o ’ ho N
; ( 3).
1] I'm
h,
BE/m
— , m; hy— m
3

Fig. 3 The geometric shape of normal fault and parabolic Mohr failure envelope models
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Fig. 4  Critical stress state of rock and geometric shape of fault under tectonic setting of upwelling force
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Fig. 5 The relationship of fault’ s depth and upwelling force
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THE INVESTIGATION OF NORMAL FAULT UNDER
UPWELLING FORCE AND ITS CRITICAL STRESS STATE

SONG Sui-hong®, CHEN Shu-ping'*, HE Ming-yu’
(1. College of Geosciences, China University of Petroleum, Beijing 102249, China;
2. State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum, Beijing 102249, China;
3. School of Geosciences, University of Edinburgh, Edinburgh EH9 3JW, UK)

Abstract; The investigation of normal fault formed under tectonic setting of upwelling force and its
critical stress state is of significance in the structural interpretation and the hydrocarbon migration.
Based on the theory of parabolic Mohr failure envelope, and certain assumptions, mathematical
derivation and theory modeling being carried out, quantitative functions of geometric shape of normal
fault and its critical stress state were given. It is found that the fault dip becomes smaller from
shallow to deep, being a listric fault. The rate of dip change is only related to the properties of
strata. And the rate of dip change is faster in isotopic sandstone than in mudstone. It is also proved
that the depth of the fault is linear against the amplitude of upwelling force. A typical ramp-flat
normal fault can be drawn from the fracture modeling of interbedded sandstone-mudstone rock body.
Not only are these conclusions consistent with the natural phenomena and general cognition, but also
they can explain the geometric shape of faults quantitatively and find the critical stress state.
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